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Ratterios, 327 

Hopkinson, J., Recording a Supply of Eleo 
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Putnam, T. A. B., Operating Satety Signals, 372 


Gas Engines, 


Reckenzaun, A., Eleotro-Motors, 579 

Recordon, E. ¥F., Electro-Magnets, 470 

Reed, E, J., Ships of War, ¢7 

Reid, D. G., and D. Thomson, Bonding Anglo 
Tron, 657 

Rich, W, E., Valve Gear for Steam Engines, 68 

Robertson, J. H., Receiving Instrument of Spoak- 
ing Toulephones, f67 

Robinson, T. and J., Casting Iron, 134 

Roe, J. T., Couplings for Rolling Stock, 196 
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Galloway, W. & J., & Bois Ar 
Sweda Forge Co... a x 
M'Neil, C., Jr... ie 


Boller Furnaces. 
Leeda Forge Co., Limited os 








PS cio, 
~—-— 


Holen Strent, iovan, Glasgow 
Enat Groenwich, 8. E. 
107, Hope Street, Glasgow 
Barrow-in-Furnesa 
Rarrow-{n-Furnes 
Hyny Street, Millwall, R. 
AB Denis, Seine 
Ledanm &t Works, Binintagham 
Britannia Works, Newton 
Heath, Manohester 
Exetor 
lang Lane, Bermondaay 
Castle Ironworks, Oldham 
Govan, Glagow 
Thetford 
Cranaton Hill 
Worka, Qlasguw 
Birkenhendl 
Dohhie's Lonn, Glaagow 
Bt Helen's, Lancashire 
Colchester 
Shettoll 
Manor Road, Leeds 
Pd ak "Lancashire 
Lincoln 
Manchester 
Leiston Worka, Suffolk 
Motherwell, NB, 
Durham 
Dartford, rae 
Paisley, NH 
191, Fleet Street, London, EC. 
Halitax 
Shotlelad 
Nowcastle-on-Tyne 
Stony Stratford 
Koho Ironworks, Holtun 
Grantham 
Mmethwick, near Biruungliam 
Nowport, Mou, 
Cranhiook Rt, Old Ford Rd , E 
Pahuerston Buildings, Old 
Brom Btreet, IAC. 
Leeds 
Whitehaven 
Weat. Grove Works, Halifax 
Nottingham 
Ualusborough 
K ilinarnock 
Bolton 
1d, Dovonahire Chambers, E.C 
par eran Kngino Works, 
Glasgow 
Oldbam 
27, Leadenhall Street, E.C. 
Hanesago Btreet, st ioper theo 
377, Dalimarucck Bd., Glasgow 
Bpringhil), Birmingham 
Eagle Ironworks, Nowbury, 
Berks 
Reading 
Lincoln 
Hull 
Glaagow 
Motherwell, noar Qlasgew 
Lineoln 
Marah Lane, Leeds 
Dens lronworks, Arbroath 
Bel per 
Cornwall Works, Birtiningham 
Portsmouth 
Pagefield Ironworks, Wigan 
90, Leadenhall Street, K.C. 
sunderland 
Mandhills, Liv 1 
ae bank Boiler W orks, Glasgew 
alloy Jronwoiks, Buwerby 
vairlige 


Engineoring 


#0, Wowhip t,, Loudon, EC 


Manchestei 


Leeds 
Kinning Park Irov worka, Glaa- 
gow 


Leeds 


Bolts, Rivets, Nuts, screws, &e. 


Clyde Rivet Works Co. .. ae 
Galloway, W. & J., & Bo fe 
Tbboteon Bros. & Co, Limnited . 

Merver, K. ee er ee ee 


Glasgow 

Mauvheater 

Bhefield 

Hollinweuod, Manchester 


Aa camera 


Brakes (Ratlwny) 
Weatinghouse Brake Cu... 


wena =e praca gigas . Si 


Re 


Canal Road, King's Cross, N, 


Brass Founders and Brass Finishers. 


Beck & Cu., Limited =... ae 


Rillington & Newton ., is 
Bodley Brothera & Cu ., a 
Cockshott & Jowett ‘% 7 
Dewrance& Cu... es ie 
Hughes, I. &J. ‘ ni 
Hunter & English .. a as 
Neill & Bon . 
Bavile Streot “Wountry and En- 
gineering Co, Lituited.. ae 
Storey, §., & Hunn i ass oe 
Winn, Charles, & Co 


130, (Great Suffolk 8t., South- 
wark, BE. 


lon alee (oa Btaffordahire 


La ye 

15M, Great Dover Street, 8 EB, 
Hirnilug ban 

How, EB 

Bt Helen’ a Junetion, Lanenshire 


Sheffiald 
Knott Mill, Manchester 
Granviile Street, Birmingham 


Bread-Making Machinery. 


Pfleiderer, Paul, 


86, Upper Ground Atreet, 8 E 


Brewery and Distillery Plant. 


Copelaud, J., & Co. 
Hunter & English . 
Woods, WH, & Co, ,. ig 


Dobbie s Loan, Qlaagow 
Bow, London, K, 
Sulford, Manchester 


Brick and Tile Muking Machinery. 


Boulton, W. ‘s 
Clayton, Howlett & Vewalsien ve 
Fawcett, Thos ©, ; 

Middleton, Thoa., & Co. . 

Page, E, & Co ve 

Tatent Brie k Machine Co. 
Whitehead, Juhu, & Co. ae 


Bricks. 


Burham Brick, Lime, & Cement. 

Curr - as ae 
Furnley Iron Co. Limited An 
Kershaw & Fole,, , a 


Bridge Floors. 
Jdndaay, W.O, & Co, ee 


Rurslemn, Staffordshire 

Harrow Road, London 

Manor Romi, Lenada 

Lewon Street, Southwark, 8 E. 
Victoria lronworks, Bedford 
Middleshro'-nn-Tees 

Preston, Lancashire 


Nicholas Lane, EC. 
Faruley, near Leeda 
1, Cullusa Street, KC, 


14,Bouth Wharf, Paddington, W, 


Bridge Foundation Cylinders. 


Hanna, Donald & Wilson 
Ktokton Forge Co, 


Bridwes. 


Appleby Brothers , a 
Ashbury Railway Carriage Alron 
Co,, LAuiited 

iby Berytie &('o, Limited 
(londwin, J, 4 (: 0 

Hanna, Donald & Wilson 
lanaon, C., Sen, & Co. 

Tacn Foundry & Enginoaring Co 
Lowes Engineoring Co , Ltt, The 
Wolker Brothors ,, : ave 


Buaffcrs. 


Thbotaon Bras. & Co, Lintilet.. 

Junea,— 4s 4 ve 

Midland Railway Carriage an 
Wagon Cu, Linited 

Rpeucer, J., & Buus os 


Turton, Gev. 7 
Turton, T, & Bons 


Taialoy 
Btockton-un-Teas 


East Greenwich, 6,F 


Openshaw, Mancheatur 
Anchoxster 

Motherwell, N,B, 

Vainley 

Dartington 

Newport, Monmouthshire 

W hultehay on 

Wigan 


BheMfeld 
98, Greshaw House, Old Broad 
Street, E 


Abbey Works, Shrewsbury 

Nowburn Steel Works, Noew- 
oaatle-on Tyne 

6, Woatminater Chambers, 8.W 

Bheaf Works, Sheflighd 


Buoys (Iron and Steel). 


Bellamy, John .. a a 


yng Btreet, Millwall, E 


Cables (Electric Light, Telegraph and Teles 


phone. 
(lover, W.T,, & Cu. os 


#5, Booth Street, Maucheater 


Carringe (Railway) Builders, 


Ashbury Raitway Carriage and 
Iron Uo., Limited me 

Falvon Engine and Car Works, 
Limited .. 

Metropolitan Railway Carriage 
and Wagon Co., Limited 

Midland Rallway Carriage and 
Wagen Co Limited ., o 


Openshaw, Manchester 
Loughborough 

Baltley Works, Birmingham 
Abbey Works, Shrewsbury 


eR 


ace ee erence 0, 


Castine (iron). 


Bodley Hrothera & Cu... 
Bowling [run Co , Limited ‘ 

Carrick & Wardole ie Ne 
Clay Cross Co ae 
Clayton, Howlett x Venables “a 
Cockshott & Jowett es 
Forsyth, Miller & Co, 
Goodwin, J., & Co... 
Harper & Cu, ar 

Hind, H., & Bon... ae 
Hunter & English .. is 
Jackson, P R&C, 


Macfarlane, Walter, & Co 

McCulloch, T., & Sonn... 

Midland Railway Carringe and 
Wagon Co., Limited .. wa 

Neill, W., & fon .. 

Mavile Street Foundry anu Eu 
Kineering ('n » Linuttedl.. , ag 

Tinaley, Kline - ve 





By this means, in addition to the advantages secured to Advertisers in ENGINEERING by its large and influen 


Seanad 





Exeter 

Bradford 

Gateshonu! 

Clay Cross, near Cheatar 
Harrow Road, London, \ 
Thorutoy Road, Bradtor 
Milo Knd, Gi w 
Motherwell, N.B. 
Aberdeen 

Shape ham 


Balfrd Rolling Milly, Mi 


pea Park, Glasgow 
Kilmarauck 


Alboy Works, Nhrowsln 
St. Heleu's Junction, Lan 


Bhefficll 
Qroatbridge, Staffonlshit 


CGustings (Malleable Iron). 


Poliner, Wo, Ldtotted.. 
Tanyyes lunited .. 


Castings (Steel). 


Askhain Bros. & Wilson, Ltd .. 
Bosmemer, Henry, & Co , Limited 
Bowling Iron Cy, Limited — ., 
Brown, Bayley, Dixon & Co. ., 


Darhngton Steul & Iron Co,, Ltd. 
Forayth, Miller &@ Co. ., oe 
Hadfield Atee! Foundry Co, 
Jackson, Po R,& Cu ,, Pr 
Jeanaup, Win., & Bons 


Landore-Blemena Steel Co. 

Osburn, 8, oa 1 . 

Relehwald, A 

Bavile Htreet Kuundry nad kn 
ginooriny Co , Limited... : 

Spencer, Juhu, & Sons 


Stannera Clone's Mtaol Co 


tee] Co of Meotlend, Ltd, The 
Tungyes Linattal .. vs 
Cement. 

Burham = Brick, Lime 


and 
Cement Cu, Limited ., ba 
Francis & Co 
Kranuets, Chon a& Co .. ~ 
(irenves, Bull & Lakin, os 
Kughy Portland Cement Co. 
Waoruldhas Cemont Co 


Chains and Cables. 


Hodgkinson & Cu., maui ws 
Piokering, Jthn + 
Whitehouse & Co .. a 
Wright, Jus & Co ve oe 


Mayot 86, Fuundry, Birnit: 
Cornwall Works, Mirmu 


Shoteldl 

Mhefleld 

Bradford 

Bhethield 

Dartington 

Mile End, Glasgow 

Bheftluld 

Sulford Rolling Mills, Ma 
ter 

Shettiald 

Lanidate, Buuth Wales 

Bhamtiald 

N gweaatle-on-Tyne 


bheMeld 

Nowburn = Steelwutks, 
cuatle-on-T'yne 

Wolalugham, vlad Darling 

Qlasgow 

Cornwall Works, Armin 


Nicholas Lane, BC 
Vauxhall, & W, 

17, Gracechurch Boreet, 1 
Warwich 

Rugby, Warwickshire 
dy, Linne Street, B.C 


Mae hester 

Rtuckton on-Tees 
Tipton, Stattordahire 
Tipton, Statturdahire 


Chemical Works (Plant for). 


Carrick & Wantlale 

Daglish, RH, & Co .. Asi 
(range Iron Co, L imited . 
Piggott, Thos , & Co, 


Clutches (Friction). 


Bagshaw, J., & Hons Sie ve 
Mutha & Hiatt .. ee ne 


Qatanheul 

Bt Helos, Lavcashiie 
Durden 

Blravsigluan 


Batley 
Salford Ironworks, Mane 


coal Catting Machines. 


(Irange Iron Co,, Limited 


Coal Merchants, 
Clay Croas Cu, 6 ie a 


Coke Ovens. 
Jameson Patent Coking Co... 


Colliery Plant. 


Clay Cross Co. © 

Daglish, R., & Co. . . 

Ivy Brothers, Limited . 
Qoodwin, James, & Co... oe 
Grange Iron Cv., Limited ae 
Hathorn, Davey &Co i, 

Lowen Kugineering Cu., Lt The 
Walker Brothers .. 

Woods, H., & Cu. .. a = 


Durhaw 
Clay Cross, near Chesterf 


Bt Nicholas Chambers, 
cnatle 


Clay Cross, near Chesterfi 
Ht. Helen's, Lancashire 
Shettield 

Durham 

Leed 


a 
Whitehaven 
aa pers Ironworks, Wig 
ord, Manchester 


* ih 
cit 
dagen” 
ae 
Com paanes. : 
Negrett! & Zinbra oe ee 


% Hs ‘e 


‘. 
Helborn Viadact, B.C. 


Condensers (Fresh Water. 


Chaplin, Alex,, & Oo. 
Normandy, A 


Buffel! & Brown .. = 


Copperamiths. 
Rirmingham Battery & Metal Co. 
Hturey, 1., & Bons .. 
Cotton Presses. 


Piggott, Thos., & Oo. 
Tangyes Limited .. 


Couplings (Railway). 


Royer, Robert, & Co. ae 
Turton, Geo. 


baghrredei Hill Engine Works, 


Custom Howse Station, Vic- 
toria Dooks, E. 
James St., Commercial RA. E. 


ham 
ill, Mauchester ~ 


Birtat: 
Kuott 


oon omwal We Worka, Birmingham 


Btockton-on Teen 
4, Westaninster Chanbers,5,W. 


Cranes, Travellers, Winches, de. 


Appleby Tirathern . Pa 
Ashbury Railway Carriage 4 Iron 
Co,, Lduittad ee 
Balufurth, Win, Executorn 
(Laco Steam) .. ig 
Rowser, W., & Bon 
utters Brothers. - 
Carrick & Ritehle .. as a 
Chaplin, Alua., & Cu... “i 


Cochrane, Jno, F 
Coles, NH. J, 
Cownna, Kheldon & Cu., Limited 
Kat Ferry Raul Bug liieestiyc 
Works Co, Liniited 
Fleldtny & Piatt. : 
Olbbing, ROC, & Co oe ve 
Grange Tron Co, Limited os 
Manna, Donald & Wilsun 
Hanson, Win ii i aa 
Tanson, C., Bon & Co , 
Tac Foundry & Muglneas sis G u 
Jessop, JI, & Hon ,. 
Melville, WwW. M, 
Orinerod, Orierson & Co, PY sf 
Paul, Miato is we : 
Pickering, Jtho. .. ate a 
Priestivan Brothers ; 
Ransumes & Rapier 
Roger, i, & Cu. 


oe ae ve 


Nise, Downs & Thompaon 
Rusnell, CGieu,, & Co 
Havile Htreet Foundry nal Ku- 
gineering Co , Linated 3 
Selix, Bonnenthal & Co... es 
Alianike, Aloxander, & Sun a 
Shirlaw, A., 4 Co... oe . 
Ainith, Thon 
Klothert & Mitt, L finite 
Tanygyen IAniitet ., es 
Thomas, 'P, & Sots Pt 
Twoddell, MOH ., ve " 
Walker, T., & Co. ., oes ee 
Willson, J, H,, & Cu oe ue 


Crankshafts. 


Jioardinore, tb & W 

Peeneniae, Henry, & Ca, Lalnnaltent 
CUarke's Crank Co, Linilted 

Mersey Forge, Limited, The .. 


Cracihblens. 
Doulton & Co oa ee a 


DPle Mokera. 
Patent (Metal) Die Co, Lt, Tho 


Disineruntamts. 
Hell, J. re 
Hannay's Marine Appliances Co , 


Ladvard Coal 
The Disinervatarnt Maragci lain ” 


DDisinfectors 
Manlove, Alliott, leryer & Co 


Distntegrators 


Aakhany Vraa, & as Lull... 
Vvang, 9, & Co, 


Farner, Jas, & Bone os oe 
Mnitley & Arnoux Brothers 
Jordan, T BW, Mow & Comtuais 
Manalon, Mancina. wa % 
Vitae 2 (Cara). 


Ewt Greenwich, & E. 
Openshaw, Manchester 


Hodley, near Leeds 

(reat Wallington Mt, Gianzuw 

{il, Hope treet, Uinagow 

Edinburgh 

Cranston Hill Kagine Works, 
CHaagow 

Barrhenl 

8, Kier treet, 8 EK, 

Bt. Nichulaa Works, Carlialo 


Millwall, BK. 

(Houceste: 

Verkloy Stieet, Birsalngham 

Durham 

Valatay, NK. 

Quebec Works, Bradford 

Darllayton 

Newpmt, Monmouthshire 

Lolceste: 

hirkoaldy 

Huline, Manehaater 

Lavenford Worka, Dumbarton 

Klock dan-on Tecn 

Wall 

f, Wostasinater Chambers, § W 

Jion Foundry, Stockton-on- 
Tees 

Wall 

Motherwell, neni (lasgow 


RhefMfeld 

KR, Queen Vietorin Mtreet, KC. 
Done lronworks Arbroath 
Parklay Atroet, Wirmingham 
Halley, near Loods 

Hath 

Cornwall Works, Birmingham 
Acine Works, Carditt 

M4, Peluliny Btrvet, H.W, 

Leads 

Handtills, Liverpool 


(Jaagow 
tahettye lal 
Dalave cto 
Liverpool 


Larubeth, 48 EB, 


op, Addington Rtireet, 6.1 


Axshboxtow Works, Buuthwark, 


4.1K, 


07, Creat Clyde Ntreect, Cnagaw 


Cheetham, Mianchoste: 


Not(hiplaana 


BheMeld 

Trumpet st, 
cheater 

Haltind, Manchester 

Rtoke-on Trent 

fy, Are echureh Street, EC, 

Bheffleld 

3Y, Hrowl Stioet, Uristol 


Guthorne, Man 


DindiMery DP Laaat.—(Seo brewery and Ditdllery Plant), 


Distilling (Water) Appuratua, 


Chajlin, Alex, & Co, 
Normandy, A 


Nos & Duncan... Ae 


Diving Apparatus. 
Rarnett & Fuster... Ae 


(Inagow 


Cuataus House Klatlon, Vie- 
torte Ducks, b. 


Qitayow 


O79, Kaylo Whinf Road, N 


Drawings, Tracing», de, 


Kell, J, & Kon ii an ' 
Measer & Thorpe... os es 


Dredging Machines, 


Bruce & Hatho 
Clark, Bunnett & Co,, 
Edwards & Byles ., 
Fleming & Ferguson ve an 
Hann, Donald & hi icaid we 
Hunter & English ., i , 
Priestiaar Brothers 
Row, Downs & Thompson ae 
Btothert & Pitt, Limited.. i 


Lisuited : 


40, King Street, Covent Garden 
KH, Quality Court, BC 


f, Vietoria Chambara, & W, 
Rathbone Place, W 

Wharf Road, Cubitt Town, Be. 
Paialey, NOB, 

Yusley, NL. 

Bow, London, E 

Hull 

ul Fouadry, Hull 

Bath 


Drying Machines for Textile Materials. 


Amith & A] ohinaton ws oe es 


EKbonite. 
Winter, F.. we 


ee 


Keonomisers (Fact). 


Qusling, Robert, & Cou. 
ireon, £., & Bon .. 
Lowcouk, "A. 

Julluek, ‘Macnab, & "TWighgate 


an 
ee 


Vaisley Road, Glasgow 


198, London Wall, ELC. 


Uatlon Court, Ipswich 

Bt Anwua Mquare, Manchester 
Colehain Foundry, Shrewsbury 
Bhettlostanc, Glasgow 


Electric Lighting Plant. 


Crompton, BR. EBL, & Co... 
Kdison & Swan United Electric 
Light Co., Linnited, The ii 
Glover, W. T, & Cu ie 
Laue, Howard, & Co, 


Woodbouse & Rawson 


ae 


a4 ae 


Arce Worke, Chelmeford 


57, Hulborn Viaduct, F.C. 

26, Booth Otreet, Manchester 

45 & 116, Palmerston Build- 
ings, London, K.C. 

11, Queen Victoria Street, E.C, : 


Electrical Engineers. 


Chamberlain & Hookham, Ltd... 
Crompton, R. E., & ha ee a 
Rartoell. W. 

James, Jabes, & Co., Limited . 
Johnson & Phillips 
Woodhouse & Rawson 


Mato House Buildings, B.C 
or . 
Park Row, Leeds 

40, Princes Bt. Stamford st.,8. FE. 


14 Union Ct., Old Broad o-oo 


11, Queen Victoria Street, 


Elevatom, Grain, Conl, &e. 


Priestenan Hrvthers ea s 
Hgse, Downs & Thompeon 


Hull 
Old Foundry, Huli 


Emery and Emery Cloth. 


Acton & Korman .. os 
Goldsworthy, T., & Bons.. 
Oakey, Juhn, & Sous ae 


Emery Wheels. 
Melig, Sonnenthal & C'v. .. : 


Hlack‘s Emery Wheel & Machine 


Cau, vie Limited 


Sterne, L, & Cu., Limited we 
Engine and Boller Fittings. 


Heck & Co, Limited is 
Cran, Ina, &€ Ca... 2% 


Dewranve, Jolin, & Co... s, 


Galloway, W & J, 4& Bons 
M‘Neil, C., Jr 5 


Pieking, Hopkina & Co, .. a 


Tangyen Linatted oe 34 . 
Weir, G. & d, va a 
Winn, Charles, & Cu es 


Engines (Air). 
Tyler, HW, a Co 


Enaines (Blowing). 
Adamaon, 1D, & Co oe 


oe 


Oatrtick & Wardale ne cs 
Dagliah, RY & Co... : oe 


Davy Brothers, Liinited 

(Gialloway, W 4d ,& Bonn 
Quodfellow & Matthews a 
Neil, W., & Reon, oe 
Onnerud, Ciclursun & Co ., 


Bavile Rtreet Foundry te En- 


gineering Co , Lind 
Walker Prothers a 


Engines (Fire). 


Morryweather 4 Hous 
Hono, W., & Cu. 


Engines (Gaius). 


Andrew, J BK OIE, & Co ., : 
Harker, T. B, & Co, 


Britiah Gas Engine & Engineer: 


Ine Co 
Cromaley Bros, 
Muller, HL 
Okea J Con 


Linnited he 


Htorne, L., & Co, Tu ited 
Trnpgyes Lindted .. te 
Victor Gins Engine Co : 


Engines (Locomotive). 


Appleby Brothers .. . 
Bagnall, WG, : 

Bisdebwne Lacomative Worka 
Batinferth 
Black, Hawthon & Cu... 
Chaplin, A.A Co. 


Win, (Bxecutors ot) 


Deauville, Ajué .. ee ar 


Fweon Enjyine & Car Works, Ltd, 
range rou Co., Limited 
Miawthorn, Ro& ave 
Hud«well, © fie & ('n 
Hunalet Kugine Co 
Jowsop, dA Bom, ne 
Kerr, Stuart a Co ,, 
Lowe Enygineeriy Co , 
Manning, Wardle & Co 
McCulloch, T, & Sons 
Marry weather & Sons 
Peokett, Theotnsa,. 
Rogers Laco & Machine Worka., 
Walker Brothers. ‘ Pi 


ae 


Faglaes (Marine). 


Appleby Hrothera.. ste we 
Phiitvell, (@ , & Rots 


(yn, duliiy, Ato, * 

Haute Donna & W Hwen a 
Hawthorn, KR &W a ate 
Hayes, Kad 2 


flunter & E nghieh .. 
Paul Mo, & Co. 
Menty & don 


Rankin & Blackinore oo. an 
Royer, RY & Co, a 
Hose, Dawns & Thompson 

Rosa & Thine 


Thornyeroft 20, & Ce. 
Voxper & Cu ' oe we 
Wilwon, Alex & Co. © is 


Wilsou, 1M. os j a 
Wood Hruthers as : ee 


Yarruw & (Co ee ee we 


Enxgines (Portable). 


Appleby Brothera as ne ae 
Harrows & Atowart Ar & 
Rellevillo, I & Co . 
Clayton & Hhuttleworth 

Davey, Paxman & Co, ., “% 
Karvy, Robey, Brown & Co... 
Foater, W., & Co, Litaited 
Qarrett, K., & Bune 

Hindley, Kos P Pe ae 
Horushy, Ro, & Sona. Limited .. 
Marshall, Sons & ('o,, Linuated . 
Mather, G KR . 
Ransomes, Hend & "Jofferien 
Heading lronworks Co. Ltd... 
Robey & Uo, o . 
Ruaton, Prator & Ce. 
Rinedley Brothens 


Lid ,The 


Turner, E Ro FE, nd Ls 


Engines (Rotary). 
Heenan & Frowe 


Rugines (Stationary), 
Adamson, D 


»& Co Ge ae 


Appleby Brothers. on an 
Althen, MuNeila Co, ,, ee 


Allen & Maclellan , 
Barrows & Stewart we 
Brotherhoed, I’, 


Huckley and Taylor bs 
Carrick @ Wardale ? ‘ 
Chaplin, Alea, & Co... : 


C) n & Bhuttleworth .. ; 
Coalbrookdale Co , pula . 
Cochrane, J. 


Coles, Bags J. 

Copelan 

Dagliah is es a ae 
Davey, Paxman ato... . 
Davy Hrothera, Limited - 


Dunkin, B., & Co... ous 
Douglas & Grant ee oe 


72, Shoe Lane, EC 
Hulme, Manchester 
Wellington Mills, London, 8.E. 


85, Queen Victorin 8t., E.C 


Ardwick, Manchester 
Qlaagow & London 


150, Great Suffolk Street, § E. 
Albert Bugine Warka, Leith 
108, Cireat Dover Street, 5.E. 
Manchester 

Kiuning Park [ronwozke, Glas- 


yuw 
Bow, London, E. 
Cornwall! Works, Birminghaw 
48), Trinalon Street, Glasgow 
(ranvible Street, Birmingham 


84, Whitecross Brest, E.C 


Tukiufiell, Manchester 
Caterhiuul 

Kt. Helen's, Lancaelilre 
BheMfleld 

Mauchenater 

Hyde, nent Manchester 

Bt Holen's Junction, Jand 
Havoc, Manciestor 


Rheffield 
Wigun 


(Greenwich, &8 E 
Dennagate, Manchester 


Rtockport 
Keholefield At, Birnidaghim 
11, Queen Victoria Street, BC 
Manchester 

Rirwluagham 

48, Queen Victorian Mtreet, K.C, 
Crown Tranworks, Glaaow 
Cornwall Works, Dirminghas 
72, Whitechapel, Liverpool 


e 

Tnat Greenwich, 8.R, 
Stafford 
Vhiladelphia, VW 8.A, 
Tadley, newer Deeds 
Catteshoud-on Tyine 
Glasgow 
Vetit Bourg, (Sclue ct O1se), 

France 
Loughborough 
Durham 
Newecaatle-on Tye 
Laecils 
Vacds 
Ladeonter 
90, Rucklersbury, EC. 
Whitehaven 
Boyne Kugine Works, Loods 
Kilmarnock 
(irawnwiel: Row), 4K, 
Atlas Knglne Works, Brlitol 
Paterson NA, UBS 
Pugellela Irouwot ka, Wigan 


Kaat Greenwicl,, 5B. 
Thetford 

Alluaat Minpine Works, Leith 
Taimey, NB 
Newoustle-on-Tyne 


Stony Stratford 

Yow, k 

Levenfoul Works, Duniharton 

Kaylee Trouworks, Newbury, 
Recks 


Grecuock 

Rtocktun on Teoea 

Stull 

Whitoteld Works, Ghuagow 

Chiswick, W. 

Browl Street, Portamouth 

Vaurhall bronworks, Wanda- 
worth Haw, & W. 

Myth, Northwuherland 

Valley lronworks, Sowerby 
ridge. Yorkshire 

Isle of Dogs, London, Ky 


East Greenwich, 8.E. 
Banhury 

ASt Vents, Heine 
balmeoln 

Colchester 
Gainsborough 

Lincoln 

Leisaton Works, Suffolk 
Bourton, Durset 
Granthai 
Qalrshorough 
Wellinghurough 
Tpawich 

Reading 

Lincoln 

Sheaf Ironworks, Lincoln 
Belper 

Bt Peter's, Ipawich 


Manchester 


Dukinfleld, Manchester 

hast Greenwich, 5.E. 

Helen Btreet, Govan, Qlaagow 
Rentinel Works, Glasgow 


Banbury 
Belvedere Road, Westuiluster 
ridge, BK 


Castle lroiwoiks, Oldham 

Uateslinal 

Cranston Hill Engine Works, 
Gheayow 

Lincoln 

Cualbrookdale, Shropshire 

Rarrhend 

Bumner Btreet, 8.E 

Luobbie’s Loan, Glasgow 

Ht. Heleu's, Lancashire 

Culohester 

Bhefflald 

Bermondsey, 8.E 

a a vundry, Kirkealdy, 







Holborow & Co, 


Hunter & Kagliah .. es 


Jomop, J.,& Bun .. a : 
lane & Reynulds .. 


Machinery & Hardware ( Co., ‘Ltd, 
Maulove, Alliott, Fryer & Co. 4, 
Marshall, fons & Co,, Limited .. 
NecCulloch, 1., & Sona... es 
Muagrave, J., & Buns an 
Nell). Wau., & Baun.. s “ 
New, D., & Co ae 
Norman, J. & Co. .. 


oe 


Onuerod, Cirleram & Co ,, 1 
Paul, M,&Uo.,, ‘ve oe 
Peokett, Thomas .. 
Piggott, T,& Co .. 
Ranwores, "Head & J Jefferies 


Robey & Co. ‘ ke 
Roger, 1. & Co... a 
Rose, Downa & Thompson a 
Russell, Qoo,, & Co, bs . 


Ruston, Pro tor &Cuw.  .. 
Havile Street Foundry and En 
ghioarlny Cu., Limited 

Shanks, Alexuuder, & Son ma 
Binedley Brothers... 
Builth & Juhnaton.. 
Tangyos JAnited We Sy 
ml or & Chajlen .. e we 
Tyla, H., & Co... ai se 


Walker Brothern ., és i 
Wwiker, T., & Co, .. “i se 
Welfard Broa, are xs bs 
Wile, Alex,, & Cu. oi a 


Woods, HW. & Co... an ve 


Engines ibaa 


Aveling & Porter . oe oe 
Burrell], (., & Bou : a 
« laytou & Shuttleworth . ‘i 
Foster, Wm, & (o., Ldimited 
Fowler, Johu, & Cu : 
Marshall, Kons & Co 58 
Remliug Ironworks Co., Ltd ds 


te an 


Cattell, AB, & Co sis = 


Hare di Co ,. Se Se as 
Hinhault, J oH 


Excavators. 
Bruce & Batho eis 


Chaplin, Alex., & Co. 
Fletuiug & Fer gtiwote 
Priestiunn Urothera sia a 
Ross, Downa & Thompson ie 
Kustom, Proctor & Co... ; 


ae Cay 


Fans and Blowers. 


Alldiy. Win, Sonn, & Co, 
Capel, by A : 


Donald, J, & Bons as 
Doukln, BL & Co... ee 
(range Iron Co ; Limitod ie 


McCulloch, T, @ Bons ,, 
Bevile treet Foundry wad En- 

kineering Co, Limited. 
Kehiely, C., & Co i 


Selly, Ronnenthal & Co ,, . 
Vhwrates Brothera. wn 
Union Engineering Co... os 
Walker Ihothers ., iv 


Feed - Water Heaters. 

Hrittsh Gas Engine & Kngineo- 
Jug Co 5 

Buvile Street Foundry and En- 


Rineering Co., Linnitedt. os 
Sterue, 1, & Co, Limited oe 
Suffleld & Brown = ‘ a 


Taugyes Limited .. os on 
Taylor & Challen .. oi os 
Wood, Hamilton & Co. os oe 
Wright, fos, & Co, : : 


Hornaby, R., & Bans, Limited :. 
Iaca Foundry & Hugineering os 


Lowen Knylueering Co., Ltd., The 


Engines (Stationary).—Continued. 
Faruner, ig i = ee. on ar Manchester 

Fanner, ’ rowan ae Trent ¢ Gainsborough 
Fawoott, Thome, C. .. »» Manor ona Loads 

Foster, Wik Co., Limited -» Lincoln 

Galloway, W.&J.,& Sous  .. Mauchester 

Garrett, B., & Bons ae -. Leistun Works, Suffolk 
Goodtellaw & Matthews .. «. Hyde, neay Manchester 

Grange Iron Oo., Limited as ae 

Hathorn, Davey & Co. .. . 

Hawson, Win. oe eer Guales Works, Bradford 
Harvey, Robert. &@ Uo, . «» Park Grove lrouworks, Glaagow 
Heenan & Fruude . “ -. Manchester 

Hick, I ronves & Co .. .. Boho Ironworks, Bolton 
Hindley, EB... ee «. Bourton, Dorset 


Dudbridge lronworks, Stroud 

Grauthan 

Bow, KE. 

Newport, Monmouthshire 

laloester 

Cranbrovk Bt., Old Ford Rd., F. 

Whitehaven 

187, Queen Victoria Streot, F.C, 

Nuttiughain 

Qalusborough 

Kilmarnock 

Bolton 

Ht. Helen's Junction, Lancashire 

16, Devonshire Chambers, B.C. 

ar, ees Engine Works, 
i Ww 


ago 
HWulne, Manchester 
Dumbarton 
Atlas Engine Works, Bristol 
Apringhill, Birmiugham 
)pawich 
Lético') 
Rtock ton-un-Tees 
Ohl Foundry, Hull 
Motherwell, newr Qlaagow 
Sheaf Ironworks, Lincoln 


Shatheld 
Dens Ironworks, Arbroath 
Kagle Lrouworkas, Belper 
Paisley Road, Claagow 
Cornwal) Works, Birimalughan 
Mirwainglans 
64 & 85, Upper Whitecrow 
Btreet, EC. 
Payefield Ironworka, Wiyau 
tn 
Sunderland 
Vauxhall Ironworks, Wands. 
worth Road, &.W, 
Manchester 


Rochester 
Thetturd 
Lincola 
Lincoln 
Leedn 
(lainahorough 
Reading 


Engravers, Mechanical, &e. 


17, Wear Alley, 
Riieet, EC’ 

31, Kasex Street, Strand 

80, Maiden Jane, W.C. 


Farriagdon 


f, Vietorla Chamnhers, Wat. 
mifaetear, BW 

Cilivayow 

Pulsley, N 1 

5°, Queen Victoria Street, B.C. 

Hull 

Shoaf lrunworks, Lincola 


Dirminghawn 


42, Cialogan Ktreet, Glasgow 
Hermondrey, BOE. 

Jurbam 

Kilmarnock 


Bhoftield 

2, Clarence Buildings, 
Cheater 

Bi, Qhieen Victoria Street, FC, 

Vulean Jronworka, Bradford 

Booth Btreet, Manchester 

Wigan 


Man- 


11, Queen Victorian Bireet, LLG, 


Bhefiell 

Crown Lrouworks, Claagow 

Janes Street,  Columervm) 
Road, East, ft. 

Coruwall Works, Blrindugham 

Derwent Foundry, Birmingham 

Sulford, Manchester 

NMpton, Staflurdshire 


Files and File Sharpening Apparatus. 


Bedford, J., & Sous 

Jowitt, T, & Sona, si 

Tilghman Vatent Hand Blast Cy., 
Jaluatted =. dé 


Filtering Apparatus. 
Halliday, J.,& Co... oe 


l'ulaometer Knglnesring Co. 


Fireburs. 


Tatent Diagonal ed Fire. 
Bar Cou. . 


oe Pad 


Fire Clay Goods. 


Karnley Lron Co. 
(lenbouy Union i ‘ire Clay Co, The 
hershiuw & Pole 


lauu Works, sheffield 
Bhefieldt 


Bhetteld 


Water Street, Newtown, Mau- 
vhaster 
Nine Elaus, SW. 


250, Gresham House, E.C, 


Farnley, near Leeda 
Claagow 
1, Cullum Street, E.C. 


Ploor Cloth Machinery. 


Fariner, Jas., & Sous aa 
Landalo, James  .. as ar 
Rumuiers, T & W, a6 a 


Salford, Munchester 
Kirkealdy, N.B, 
Gluucester 


Forgings (Iron and Stee)). 


Askham Brow & nets Ltd... 
Beurdmore, I & W . <3 
Besseiner, Honr & Oo, Limited 
Brown, Nailoy, icone Cu. 
Claikea Crank Co $4 
Glasgow Hydraulic Forge Co. oe 


Quodfellow & Matthews .. “es 
Hill & Smith 


Tbhoteon Brothers & Cu., Ltd... 

Joanop, Win, & Suns oe oe 

hirkatell Forge Co 

Lendere Siemens Steel Co. 

Leeds Forge Co. . es 

Mersey Forge, Lian ited, The .. 

Midtund Railway Carriage and 
Wagon Co, nite ea oe 

Osburne, &,, & Co.. as as 

Keichwald, 7% i 

Savile Street Foundry and Eu 
glueering Co, Limited,, ae 

Bpenecer, J, & Bou 


or oe ee 


Btaffordahire Wheel & Axle Co., 


Limited ee oe 
Stanners Close’s Btesl Co, ee 
Htoo! Co. of Bootlaud, The 
Taugyes Limited ., 


Abettield 
Qlasyow 
Rheflleld 
Bheffield 
Liucoln 
Beutinel 

Cilasgow 
Hyde, near Manchester 
Hilerley Hill Ironworks, noar 

udle 
Rheffiel 
Shetheld 
Near Leeds 
Landore, Buuth Wales 
eda 


Wuiks, YPulmadie, 


Liverpoul 

Abvey Works, Shrewabury 
Bheffield 
Nowcastle-ou-Tyne 


Sheffield 
Neweastle-on-Tyne 


7 pprvie Birmingham 
. olsingham, vid arlington 


lasgow 
Coruwall Works, Birmingham 


ry 
t 


4 Furnace Fittings. 


Wh 7 fig fous sae 
Walker, Robert... ws 
rare Iron. 
Hill & Bm ai 
hit, sabe Limited . ae va 
orewoud a Co. ee ee ae 
Gas Exhausters. 
Donkin, B.,& Co... 9... ove 
Korting Brothers.,  .. os 


Owens, B., & Co. 


Savile Htreet Foundry and En- 


gineering Cu., Limited,, 


Yb ‘ 
ae 


fi funy “a 


8 ‘it. } 
Maral ~ .! 
Manchester 
Pooonk ie our, Old 
Atrest, ¥. = 
Tipton, Staffordshire 
Bristol 
Boho, Birmingham 


Bermondsey, 8.3, 
v7, jaune Avenne, Mi 
eC 


Whitefriars Street, B.C. 
Sheek! 


Gas Works (Plant for). 


Dowson Koonomioc Gas Co., Ltd., 


(range Iron Co., Limited 
Hauna, Donald & Wilson 
Horton, J. & W. 


Tanson, Buu, &éCo, ,, 
Miller, H. 1. ae 
Piggutt, Thos, & Cu. . 


ae 
oe 
ee oe eo 
oe 
oe 


Gauge Glasses. 


Martin, Guilbert .. 
Tomey & Boua vs an 
Tumoy, Jos, & Suns + 


Gauges (Pressure). 


Dewrance & Co... a ‘ 
Multar, Geo, & Cu... 
Mchafier & Budenberg 


3, Great Queen Stiect, We 
tuduster, 8.W. 
rhaiu 
reals NE 3 
in Works, Smethwick, H 
miugham “ 
Darlington 
Birtalayham 
Springhill, Hirmingham 


142, Falvon Street, E.C, 

Tay (inns Works, Perth, N, 

Manor (law Works, Ack 
Birmipyliau 


158, (ireat Dover street, 8 E. 
West Bromwich 
], Suuthyate, Mauchester 


Genring.-—(See Wheels, Geared.) 


Giirdersa, 


Ashbury Iuullway Carriage & lron 
Co, Ldiuited na 
Davies Broa, & Co... 


De Boryue & Co., Limited 
Goodwin, James, & Co, ., 
Tauson, C., Hou & (Co, 
Isou Foundry & Kuginecring Co. 
Lindsay, W.H.,&Co .. i 


Loweu Engineering Co,, Ltd., The 
Lysaght, deh, Limited .. 
MecCullueh, T., & Sons ,. 
Measures, bros, &Co.  .. 


Openshaw, Muncheator 

Crown Ironworks, 
hampton 

Manchester 

Motherwell, N.B. 

Darlington | 

Newport, Monmouthalijre 

ae Ponts Whurf, Paddingter 


Whitehaven 
Bristol 


Wolve 


Kilmarnock 
Bouthwark St, 5.K, 


Glass Machinery (Plate) 


Dagiish, R., & Co... as vs 
Musgrave, J,,& Sone .. 2 


Giluzing,. 


Hraby & Bon oa oe 
Grover & Co, Limited ,, 


oe 


Governors (Engine), 


Rlaiv, George 

Ina Brow (Taite's Electric). ; 
MeCulloeh, T., & Bons. 1 
Murdoch, Win. ho, 
Schatter & Budenherg —, 
Taugyes Limited ., : 
Wailtley Partners .. . 


Grindatones. 
Robson, Robert... oe 


At, Helen's, Lancashire 
Bultonu 


356, Euston Road, London 
Britannia Works, Whart Kd..N 


3e, Quean Street, Glasgow 
$2, Queen Vic turks stmret, K.C 
eee 

ope Rh vet, Glasgow 
Manchenter 
Cornwall Works, Blrwingham 
Huuslet Road, Leeds 


71, Uralnger Strect, Weat, New- 
cnatle- -on'l'yne 


Gunpowder Machinery. 


Hall, J & XK, Sa 5 
lustie, J, & Co 


ee ae 


Savile Btreet Fuundry and En- 
Kineering Co. Limited... 
Teylor & Challen .. 


Hummers (Hydraulic), 


Flelding & Platt = .. an 
Tweddell, RH, 


ve ee ee 


Hammers (Power). 
Player, W. 4 J. 


Dartford, Kent 
Kilblain Eugine 
Creenuck 


RBhefield 
Birmingham 


Worke, 


Gloucester 
14, Delahay Mtreet, 5.W. 


Lionel Street, Birmingham 


Hammers (Atenm).—(sve Steam Hamnwrs.) 


Meating Apparatus. 
GIbla, TK, “ 


Korting Brothers .. ' 


Thames Bank Iron Cu., The ,. 


Hematite Pig Iron. 
Went catia Tron & Bteel 


Woe ve oe ae 


Noisting Machinery, 


Appleby Brothars ., 
Vahinforth Win, (Kxecutors of)... 
Howser & Mon ae oe or 
Carrick & Ritchie .. 
Chaplin, Alux., & Co. 


Coles, H. J. An 
Cowana, Sheldon & Co ' 

Crowley, Julin, & Co. ’ 
Gibbins, RC, & Co. ‘ 
Glover, Walter T., @ Co, ° 
Hunter & lish .. Ae . 
Jessop, J., & Bon .. os ‘ 
Melville, W. M. F 
Pickering, Jthn. ,, oe . 
Melg, Honnenthal & Co, .. ’ 
Hhanks, Ate..andel, & Son : 
Tangyes Limited .. 
Thomas, T., & Sons 
Wayyoud, K., & Co. 


es ae 


Bt Jamea’ Henting Works, MIL! 
Ktroot, Liverpool 
7, Lancaster AV enue, Munches- 


ter 
Upper Ground Street, 8K, 


Workington, Cumberland 


Kast Greenwich, & K. 

Rodley, near Jeeta 

Greut eee &t., Glasgow 

Edtaburg 

Cranatan ML Engine Works 
Glasgow 


Hurwer Street, A.B, 

At. Nivholas Works, Carlisle 
Sheftield 

Kevkiey Street, Birmingham 
25, Bouth Ntieet, Manchester 
Bow, ; 

Laicester 

Kirkcaldy 

Htockton-on-Taea 

40, Queen Victoria Btreet, B.C 
Deus Lronworks, Arbroath 
Cornwall Works, Birmingham 
Cardiff 


Newington Worka, Falmouth 
Stroet, 8.E. 


Hoops for Boiler Flues. 


Bolton Iron & Steel Co. .. 
Bowling lron Co,, Linulted 


Hose Pipe (Fiax). 
Richards & Cu. 


Hydraulic Machinery. 
Adaimaon, 1)., & Co. 
Anderan & Gallwey 
Beck & Uu., Limited ve 


Berry, Hetury os > on 


oe ee 


Coles, H. J. Ar an 
pate Bheidon & Co, Litnited 
wi GO rte? ew 


Wielding ‘& Platt... 
Hathurn, Davey & Co. 
Middleton, Robert 
Oweus, 8., & Co. 
Ramsbottom, J. 
Rose, Downs & Thompson < 
Tangyes Limited .. 
Tweddell, R. H. 
Williams, W. L. 


te 


Bolton 
Bradford 


Aberdeen 


Dukinfleld, Manchester 

§, Muckinghiaun Street, W.C, 

190, Great Suffolk Street, South- 
wark, B.E. 

Croydon Worka, Hunslet, Leeds 

&, Sumner Street, SB. 

at. Nicholas Worka, Carlisle 

114, Fenchurch treet, £0. 

Gloucester 


Leeda 
8 Foundry, Leeds 
Wh Street, B.C, 
Hunslet, Leeds 
Fs ral W , Hull 

Ww: orks, psalms 
be oeyeeyy fan india iil 

Chamvera. 8. W. 



















2 4 4 . t 
‘uty 18, 1884. 
le Presses. est a 4 
ere Limited Mheffisid 
hes, H. J, eco" ee e. Suniner Se 
1 sland, * ie ao ae ‘s Loau, G 
- 7 & Pratt te oe of eeepc 
Tactleton wa ee eepacar ‘oundry, Leods. 
forinan, ane Oo. te as wehlll Engine Works, 
lasgow 
Downs & Thom oe Old TOUNery Kull 
' nert & opel Liintted. oe Bath 
pugyes Liintted .. 0. Cornwall Works, Birmingham 
el, RH... “é oe 14, rele Mtreet, 5. W, 
es ler, H., & Oo. ae ’ as 84, U hitecros at, E. C. 
gods, H., err ais .. Balford, Manuheater 


drokineter. 


er, G. £ J. Tr is «. 4, Jamaica Btreet, Glasgow 


ce Making Machines, 


lygutt, T., & Co. .. a6 » = Springhil), Bhiningham 


nadia ret Goods, 


sed Geu, 

rile a Rubber Comb Co. 
vain ubber, (tutta Percha & 
Tele 


ph Works Oo,, Limited 
Lellan, George, & Co, . 

Ertl Britiah Rubber Cou., Ltd, 
tar Rubber Co., The 


Nowcaatle-ou-Tyne 
198, London Wall, E.C. 


Bilvartown, Knsex 
Glaagaw Rubber Works, Glasgow 
Edinburgh 

13], Weat Regent St., Glasgow 


ndicators @icam Engtne). 


annan & Buchanan .. . 75, Robertson Street, Glasgow 
‘aite & Carlton (Stroudley’ ‘a Bpeed) Bs, Quecn Victoria Street, H.C. 





njectors. 


Donald, J., & Bon .. : 
Falchburu & Hall .. : 
treahaus & Oriven 

Hanvock Tnapiratar Co. 
Holden & Brooke .. ' 
Kortlng Brothers .. . 


Madan, C. &. ue as or 


Manlove, Alliott, Fryer & Co, ,. 
Patent Exhaust Steam liujector 

Go,, Liunited . ee 
#chafter & Builon burg 


42, Cadozan Btreet, Glaagow 

OS, Jtuyal Bxchango, Mauchester 

. Munchester 

, 108, Upper Thames St. 10.C. 

» Bt. Simon Works, Salford 

. 17, Jancaster Avenue, Man. 
Nt, 


choater 
21, Mansfleld Chambers, 
Ahue's Bquare, Manchestor 
Nottingham 


4, Bt. Ann's Aquare, Mancheater 
St. Mary Street, Mauchester 


Snanrance Companies. 


Ruiployora' Liability Assurance 
Corporation, Linrited i 
Londen Mutual Buller Insurance 

Cu,, Limited 


ay 85, King William Street, 
C 


17, Queen Victorm Street, B.C, 


ron Bulldingas. 


ark, Bunuett & Co., in tests 
Noavies Hrothera & Cu, 


wvies, Bt. oH. Par “s re 
Mixon, I. 

Byaaght, John, Limited , F 
Mactiri ane, Walter, & Co. a 
Mourewouk&é Co... ics 
Morton, F., & Co., Limited 6% 












Ttathbone Place, W. 

Crown Iren Warka, Wolver- 
hampton 

Cirange ltd, Bermondsey, 8.E. 

Windser Lronworks, Liverpoo! 

Bristol 

Poani! Park, Glaagaw 

Moho, Wirmingham 

Naylor 8t, Lrunwourks, Liverpool 


ron nad Steel Works (Plant for). 


dameon, D., & Co. “3 Trikinofiald, Manchester 


Davey, Bros, Limitel — . .» Bhoftleld 
dallowny, W. &J,, & dona oo) Manchester 
ivotwin,, Jaen, & Cu oe .. Ardrossan, NB, 
McCulloch, T, & Bons .. «. Kilinarnock 
Thhwiuites Brus. fee. « nas .. Bradford 
Walker ae Wigan 
Walker, T. Mo, .. an >» Leeds 
Whitwall, W. (Ntovea) ., 1. Bloch ti-on-Tees 


Woods, H., & Ca ., ie ».» Balfurd, Muuchester 


Jacks (Lifting). 


Drudweon, Richard, . aK 
CUUsbias, BH C., & Co, : rie 
Prokerng, Jthn  .. we ae 
Belig, Bounenthal & Co... ae 
Bhirlaw, A., & Can, ae oe 
Ianygyos Limited .. as a 


114, Fenchureh Btreet, B.C. 
erkley At, Birmingham 
Btock (oto Pees 

85, Queen Vietorin Strant, EC. 
Berkley blieet, Birmaighuan 
Coruwial) Works, Wiring bam 


Raecyn acancd Fimn. 


Mills, Jaw (Exeoutors oe 
duuith, MH. Ford : 


Bredbury, near Btock port 
Seddon At, Balfurd, Mauchester 


Lavin pon. 


Barnett & Foster ., a6 259, Kaglo Whaat Road, N, 


oe 


Launches and Yachts. 


Burnet, L., & Co. .. te 
shaplin, Alex., & Co. as 


Govan, Giuyow 
Cranstun Hall Engine Works, 


Qiagow 
oghran & Cu, es i .. Birkeuhend 
min, J, & Co a oe .. Albert Engino Works, Leith 
Jon Vignes, G F. es Cherta 


ey 
fdwardes & Svinew . Whart Rd, Cubitt Town, E. 


‘orreatt & Hon . ; . Litnehonse, E 
Tanna, Donald & Winn »» Paisley, NB 
Inyen, Kd, .. te .») Bony Stratford 


20, Bucklersbury, KC. 
Middle Mall, Hatouersmith 
Levenford Works, Dumbarton 
Whitafiadld Works, Glasgow 
Chiawick, W. 

Yroad treat, Pur tsmouth 
Poplar, K. 


err, Btuart & Co. on oe ve 
Hiller & Tupp is ae are 
‘aul, M, & Co as 
tons & Dunewn a 
‘hornyoroft, La Co... 
‘osper & Co. ‘ 

‘arrow & Uo, 


laundry Machines. 
Innlove, Alliott, Fryer & Co, .. 


Load Refincrsa and Merchants. 
lulman, Rogers, Michel & Cu... St, Helen's, Lanctushire 


Nottanghans 


eather Machinery. 
tothert @ Pitt, Limited 


Afts. 


‘olen, it. qT, oe . oe oe 
bins, R. C., & Co, aa 


Bath 


ee 


89, Bumner Htreet, 8.R. 
Terklay Mt, Binuingham 


tnnson, W. . : Bradtord 

luntar & Mah. . .» Bow, K 

‘ickating, Jthu, .. a ae tock ton-on-Teos 
homes, T,, & Baur ts ve Canditt 


Vayyuud, H., & Cu. » Fahnouth Road, 8.5, 


inoleum Machinory.—(Sceé Floor Cloth Yuchinery.) 


ithogrnaphers. 


@ll, Thos., & Bon.. oe ae ae Street, Covent Garden, 


ocomotive Details. 


lorey, I., & Sous .. Knott Mill, Manchester 


ocomotive Engines.—/seo Engines, Locomotive.) 


ubricants and Oils. 
all, J. 


Hiven's Amerivan Lubricating 
Cream 


Southwark, 


Asbestos Works, 
B.E. 


ws ae a «» 98, Brunewick 8t., Liverpool 
radford, J., & Sons ae es Liverpoo) 
levibes P, ren &Oo., «+ Bank Street, Manchester 
wom rey & Co. Limited 18, Whritetria Arete, KG 
saing, A.B & Ge ‘ e Co., Led. Battersen, : 


sosuae eon oe on oe 7, Idol Lane, E.6, 











ENGINEERING. 





Lubricatern, 


Beck & Qo., Limited ee ve 130, Great Buffulk Street, B.C. 
Dewrance &@Uo, . +. 108, (rent Dover Street, 
Empire Lubricator Co. .. reat Bridgewater Street, Man- 
eater 

Korting Brothers .. - ae (22, Lasieester Avenue, Man- 
hscatorys Limitet ., » Birn sini 

r ern bg si -- 18, Gt. George St, , Westininster 
Whitehouse & Co... es e+ Thpton Halt Chain Works, 

taffurdshire 
a 


Machine Tools. 


Anderson & Gallwey oe Re 
Arvhdale, Jas, & Co. ae ei 
Askhain Hros. & Wilson, Ltd. .. 
Asquith, W. ae we 
Barlow, H. B., & Co, Ps aie 


8, Buckingham Street, WiC, 
Ledeaim Street, Biriningham 
Shettlald 

Highroad Well Works, Hallfax 
Curubrook Works, Manoheater 


Herry, F., & Sona os ws .. Calder lrunworks, Sowerby 
Bridge 

Kerry, I... F 96 Croydon Works, Hunslet, Leeda 

Booth, Geo,, & Co, a --» Haltfax 

Butterfield, F. a J., “& 0. se Nolatley Yorkshire 

Camerun, Juhu. se -» Oldfield  Ruad — lranworks, 
Halford 


Churchill, C., & Co, £2 oe 


Crom Ntreet, Finahary, EC. 
Davis & Priinrore .. of es 


tun fronworks, Bangor Road, 
Leith, N.S. 


De Berguo & Co., Liralted Mauchester 
Dron & Lawsou.. oe Cranston Hill) Tuol Worka, 
Glasgow 
Karushaw, A., & Co, 6% ee Crown Works, Booth Tuwn, 
Halifas 
Fielding & Platt .. Gloucester 
Mauchester 


Galloway, W.&J., & Bons 
Harvey, Robert, wc. 
Resp, Joshua, & Cu ss 
Kendall & Gent... . 

Lang, J., & Hons .. 

Lee, Howl, Ward & How! 
Tee k Hunt. ne 
Loewe, Liaudw., & Go, ‘ 
Teudou Bros Pe ‘ 
Machinery & Hardware Co 


Park Qrove Tronworks, Glasgow 

Ashtou-uuder- Lyne 

Victorla Worka, Manchester 

Jolnatane, NB 

Mytou, Statfordahire 

Arkwright Works, Manchoator 

90, Worship treat, B.C, 

Rothwell street, Glaagow 

147, Quoen Victoria Street, E.C. 

Joliuuston, NOB, 

.. Bhorbwirne Street, Manchester 

-. 15, Devonshire Chambers, B.C, 

Yorkahire Machitue Toul Worka, 
Lis ernedge 

Rhoettlestone, Ginsgow 

howerby Hridge, Yorkshire 

West Mount lronworks, Halifax 

Leols Old Foundry, Marah 


» Dota, 
MoArthur, A,, & Bon ie 
Mulr, Win., & Co... 7 
Now, D., & Co... ' 
Titt Brow... a F os 
Pollock, Macuah, & Biheats an 
Rushworth &€ Cu. .. i 
Beott Broa... as a6 ane 
Kuriven & Co, sip oe 


ae 


Lane Leela 
Belig. Bulneuthal & Co, .. .. BI, Queen Victoria Strect, B.C, 
Shepherd, Hilla Co... o>) Leeds 

















































Shirlaw, A., & Co, ae a 
Binith & Coventry . ‘ vi 
Bialth & Willahaww.. 
Tangyan aii Tool Lo., 
Twoddell, RI sie 
Widduwsun, J a ee 
Winn, Charles, & Cu. 


Lut. 


ae ee 


Buftolk Works, Birintnytat 
Ordeal Lance, Salford, Manchester 
Hirlifias 

Soho, Birmingham 

14, Delahay Streat, KW. 
Ordagll) Lane, Malford 
Cranville Street, Biriningham 


Maize Dressing Machinery, 


Copeland, J., & Co, ae a 
Norman, Julin, & Co, 


oe 


Dobbie's Lawn, Glaggow 


Mathematicnl Instruments, Makers. 


Arghilnitt, J& W, K te 


Qotz, J Rn . ae my 
Negretti & “unbrn. oe 
Mtanloy, W. F a ‘ 


ae 


Keppeehlll Enginy Works, 
Cilasyow 
W oat inster Rol, 


Mijdye 
Jatibeth, 8,)W, 

Wt, Mucklngham Street, WoC 
Holborm Vinduet, BO. 

Great TMrnatile, Malban, W.C. 


Metals (Phosphor, Alloys, Ac.) 


eae gey & Newton. os 
Cockshott & Jowett os as 
Dick, Alwa, .. i oe ae 
Kvane, Unies, & fl ae 

Hartiawun, G ee we oe 


Hughes, J 4, - 

Manganese Hrunse & Bross Co 
Limited ,. 

Phosphur Brouze bo, Lajutted.. ‘ 


NWeters. 


Mauchoater 
Lamited oo. 


Meter Cov., 


babaaed 


Longport, Staffordshire 

145, ‘hovnton Ron, Ty ea 
110, Caution Street, K 

Qaythorn, Mane 

16, (rest St Helena, EC 
Woodcock dtieet, Birminghanu 


Lombard t,, Southwark, hE, 
Bune Street, 8. E, 


Ardwick, Manchester 


Mill Gearlag, Shafting, &ec. 


Askin Bios & Wilson, Lud... 
Husseemer, Henry, & Cu,, Liniited 
Hoadley, Broa, & Ca, : 
Brown, Bayley, Dixon & c O. 
Ruckley & Taylor ,, 
Forsyth, Miller & Co... ar 
(duouvdfelluw & Matthews .. ae 
Hawthorn, K. & W. ve is 
Hiek, Hargreaves & Co, ., ie 
Hind, H,& Co... we i 
Jackson, Po, & Co, 
Kirkstall Forge Ci, 
MoCulloch, T,, & Sone 
Musgrave, John, & Sons . 
Reichwald, A. ; 
Huvile Street Foundry and Ku 
giuoering Co, Limite, . 
Sanith, Partrey. & Hitelungs 
Htatfordshire Wheel & Axle Co. 
Taylor & Challen .. 
Tiunley, Eliza is ee is 
Yutes & Cu... ie ie ch 


Shetitald 

Shattelad 

Frater 

Shettield 

Caatle Lronworks, Oldhwa 
Mile Kad, Glasgow 

Hyde, near Manchester 
Newenustle-on-Tyne 

Soho lronworks, Bolton 
Nottlugliam 

Halford Rolling Mills, Salford 
Jods 

hi hnarnock 

Hulton 

Newcnatle on-Tyne 


Bhethald 

Voehingham Palace Rd, &.W 

Apovdasge FUG, Wavvoctoagghaenns 

Jer went Foundry, Birmunghamn 
Groat Bridge, Staff 

Shed Works, Hunslet Rusad, 
Lords 


Mill Machinery (Flour, Corn, and Rice). 


Carter, J, H. 

“ lnyton & Shuttlawourth.. 
Copeland, J, & Co, 
Hunter & English we 
Jandale, Janes .. 
Marshall, Sans & Co, 
McCulloch, T., & Son 
Norman, J., & Co... 


Limited |. 


Ransomes, Head, & Jefferies 
Rustun, Proctor, & Co... i 
Turner, BE. Rt, & F. ia we 


82, Mark Jane, EC. 
Lined 
Dobhias’ Loan, Glaagow 
How, 
Kivkealdy N.B 
Galiusborough 
Kilmarnosk 
Keppochtill 
Ghayow 
Tpawich 
Liveoln 
Ipawich 


Euglne Works, 


Mills (Paint, O11, Mortar, &¢.). 


Butters Brothers .. 


e Follows & Bute, Lunited (Patut) 


tose, Downs, & Thompson oa 
Helay, Honuenthal & Cu. oe 
Hponcer & Co, a 


Mining Machinery. 


Askham Brow & Wileou, Ltd .. 
Chaplin, Alox., & Cu. .. - 
Clay Cross Co. aa 2 
Dayluh, R.& Co. .. 
Hathorn, Davey & Clo, .. . 
Jordan, y. B., fon & Commans.. 
Robey & Cu.. ‘ as Sis 
Ruaton, Proctor & Co. Se ar 
Tangyes Limited 
Walker, Bros, 


Jaunbbill Strect, Glasgow 
Mitichestorv 

Hull 

8), Quaan Victoria Street, B.C, 
Melkshunu, Wilts 


Shettield 

Cranatun Hill Engine Works, 
Caayguw 

Clay Cross, near Chestortield 

St. Helens, Lane 

Leed 


a 
be, diracechurch Street, E.C, 
LineuIn 
Linevuli 
Cornwall Works, Birmingham 
Wigan 


Non-Conducting Compositions. 


Atderson, 1),, & Son, nee 
Bell, J, ss 7 


Hnacko, A., & Co. .. sa 
Keenan 


ae on 


Leroy, F.,&Co, .. as is 


Nuts (Finished). 
Mercer, Ed. .. a 


oe ve 


Olin.—(See Lubricants. / 


Lagan Felt Works, Balfaat 
cra Works, Suvuthwark, 


on Tie Htreet, EC, 

Armagh Works, Tredegar Wka,, 
N, Bow, E. 

Gray Btreet, Commercial Rd. E, 


Hollinwood, Manchester 


@il Cana. 
Kaye, Jon, & Co. ,. 


@Oll Distilling Plant. 


Bauk Works, Kirkstall, Leeds. 


Copeland, J., & Co, bi es Dabbie'a Loan, Glasgow 
Norman, Juhu, &Cu.  ,, . Result Engine Works, 
lasgow 
@ll Mil Machinery. 
odes Thoa,, & Co, : Wiring hai 
Rose, Downs & Thompson Uld Fomulry, Hull 
Tangyes Limited ., os »» Cornwall Works, Birtuiugham 


Packing (Engine). 


Beldam Pavking & bpd oon ac 


77, Gracechurch Btreet, 1.0, 
Bell, John .. 


Asbestos Works, Buuthwark 


Binnay & teat . Catherine Ht., City R KC, 
Moar a ~&Co, ,. -. Plantation Quay(W est) G ow 
Mou M. oe Co “a -. 3Su3v, Kenmingtun Round, 8 
Tuck & Co, Linited —., » 116, Cannon Street, KC, 
United Anbestas Ce., LUL, The... 101, Queen Victoria Street, EC. 
Paints. 

Ragoaine & Co ?, Tdel Lane, Great Tower Bt 


United Anbestos Co. ; Limited . 1651, Queen Victoria Strout, E.C 


Paprr Making Machinery. 
Donkin, BY & Co, a es) Bernondaecy, 8K, 


Donylas & Cirant as % » AKivkealdy, NB. 

Patent Agents. 

Alexmuder, K.P. ee arn Routhampton  Burldisyss, 
at 

Allison, Wothers .. 3 ». 8, Chancery Lane, W.C 

Brewer & Jonsen .. i os ook, Chancery Lane, WoC 

Brookes, Win. . os . SAMO haus ery Lane, WC 

Craven, T E. | & Hon a oe 24, Victoria Chinubers, South 


Parade, Leads 
WN, Fleet Btreet, EC 
23 _Southanaptin Buln , 


ae, 


Hardingham, G, 0, M. 
Harris & Mills ae en 


Horn & fon ., 
Inventota’ Patent Right Anane La: 
tion, DAmited : es oe ft, Cockapur Btreet, 8 W 
Philip & Leigh .. Ae .. 22, Boutluwapton — Uulldings, 
Chancery Lane, WoC, 
Redfern, GF, es 4, Houth Street, Finsbury, EC 
Rogers, fF M 21, Elaebury Pavemant, BC 
Thotspson & Hoult. 6. Lord Street, Liverpool 
Thomson, W OK OM, & Co 


Vaughan ‘&bon : ae 
Wine, W. Lieyd .. a . 


172, Humane, we, 


i, Buchanan Street, (i lugow 
57, Chanecry Lane, WoC, 
MH, Lineobis Jin Fields, WoC 


Patterns. 
Ormerod, Gilevann & Co .. ..) Manchester 
Walker, ¥ ae o> =Avuumde Engine Works, Bristol 


Permanent Way. 


Arkhiiam Bros & Wilsun, Ltd... 
Lick, Kerr & Co, .. oe 
Hartley a Arious Brothers 
Toca Foutalty & Engiuecring Cu. 
her, Atuart & Ca. . 

Katlway Sleepar Nupply Co, The 
Thunison & Mrowntny 


Sheela 

101, Lenlenhall Atrcct, 
Ktuke-on Trent 
Newport, Monmouthshire 
Y0, ucklembury, EC. 

17, Gracechureh St, London 
&, Victoria Street, EC, 


B.C. 


Photographic Appliances. 
Gots, do ow. oe : » 1, Buckingham Street, Wo 


Pig Fron Breakers. 


Evans, J, a Co Trapet Street, Manchoater 


Pile Drivers. 


Gabbinag, HCL, A Co. bis a 


Piles. 


Ganalwin, James 
La Grind & bul 


Rerkley street, Wlrrctiyglaau 


«Co te 


. Aniroasan, VB 
hit me. 


100, Hnutall Kow, ELC, 
Pipe Founders, 


Clay Crome Ca, 
Inca Foundry & Engineering Cu, 


Chay Crone, new Chexterfield 
Newport, Moniiouthshire 


Pipe (Drain) Making Machinery. 


Clayton, Howlett & Venablos ..0 Marrow Road, W. 


Pipes (Rantitary). 
Douttomn & Co . Lambeth 4B, 


Karnley Dron Co, Latattad Farnles, uea Leeds 
Glenboig Union Fire Clay Co, The Ghaqow 


Pistons nod Piston Riss. 


Atkina da Cu Ryeoial Tool Watks, 
Rtreet, MheMeld 

Rawerly Hitdee 

Salford Welln Mills, 


chenter 
Engle Foundisy, Park, Shetleld 


Blanrley 


Bates, Minethy, & lo. oo 


dake, PR, ak Co. an Mun 


Lock wood A Car Halo an 


Plates (iron and Steed. 


Beardinoore, | &W ee oe Cb besprer 
Hrown, Rayluy, Dinon & Co, Rhetheld 
deawop, Wea, & Bonus, Lanitted Shetteld 
Landeore Siemens Stee) Go, The... Landore, South Wales 
Leads Forge Co, Phe ; Levis 
Rhelton [sit Iron Co, Linnited Rtoke-on-Trent 
Bteel Co of Scotland, Dinnted 2 Glasgow 
West Cumberland lion & Btleel 
Co, Laniwited oo. Workington 


Portable Engines.,—(ser Auyines, Portable.) 
Portable Railway s.—/Ssee Railways, Partable) 


Pottery and Encaustic Tile Machinery. 


Budley Brothera & Ca, ., Exeter 
Boulton, W Luralem, Staffordshire 


Presses (Hy draulic).—(Seo Hydraulic Presses.) 
Printing Machinery for Textile Fabrica, 


Farmer, Jus, &@ Sona, Salford 
Propelhers. 
Ross & Duncan. Qlospow 
Savile Street. Youndry aint ku: 

gineering Co , Limited... .. Bheftleld 
Pulley Blocks. 
Crowley, Johu, & Co. a. .. Bheffleld 


24, Booth Atrect, Manchester 
dM, Paxton Street, Accrington 
Atovkton-vu-Teens 

Bi, Queen Victoria Street, EBC, 
Mirmingham 

Kinning Park, (ilaagow 


Glover, Walter T., & Cu. 
Crimmeluaw & Co... F 

T'igkerinu. Jthn. .. as 
Belly, Bunuenthal & Co. . oe ve 
Tungyon Limited .. : +e 
Thomason, Win... .* 


Pulleys (ast Iron). 


Le bea J & Sona 
ley Brothera & Co. 
Buckley & Taylor... ae 
Cruesley, Geo, oe oe 
Fawvett, Thus. C... es .- Manor Road, I 
Goodfellow & Matthews .. ... Hyde, near iene 

$ Alle Jronworka, Aberdeen 


* watford Holling MIN, Manchester 
Hulme, Manchester 


Batley, Yorkshire 


xeter 
Custle Iron Worka, Oldhan 
Cleckheaton, Lorne 


Ormerod, Grierson & Co... 
Reading Yronworka Cy, . 

Taylor &Challen .. ‘ 
Vater, J.400, 


Rewlluy 
Derweit Foundry, Binwinghaw 
Uuuslet, near Leeda 


wee a Ae 





aae 7 
Palleys (Wrought Iron), 
Bagshaw, J, & Kons <h 


.. Batley 
Crumley, Q... 04. 4, 4, Alblun Mauhine Worka, Clealte 
Hall, J. a a 


Dartturd Ironworks, Kent 
Tudiway Foundry, Leeds 
Lenks Lronworks, Reading 

>. BP, Queen Victoria Ktreot™ E.G, 
Botan Cosson Tee 

Neadiug 


Hudawell, Clark & Co. 
Mackie, J.&@J5., & Cu, 
sie J.C. KR. 
Fickering, Jthn. ., 
Rauling ‘runworks Co., Ltd, 


Pumps and Pumping Muchinery, 


Allen, WOH, & Lo Voth Street, Lata 
2WoH, ma wth, 8.E. 
Beck & Co, Biufited 10, Great Bultulk btreet, MLB. 


Camerm, John ,. Par Gld Pretd t 
Carrick & Wanile .. Guin he ee 


elt ae & Cu... Gaara 

ay Cross Co Chay Crosa, near © 

Coalbraukdale Co, * Limstted ( Aslinscilaie, HI Lee 

Cochrane, Jue, Vata eval 

Coles, H J, ‘ a » Butter Stet, BOK, 

Dag tah, KR, ‘k Co, ‘ <a Nt Helen Lancush bre 

Inyndule & Co, vi 1 Bon Accord Engiie Works, 
CHhaspowy 

Wolvechanipton 

Wd, Moy al Kachwige, Manchester 

(lomcealea 

Durham 

Pridlev 

PBradiovd 

Park QroveTronworks, Glasgow 


of 


Fvana, Joa, & Sone 
Malrburn & Hall .. 
Bieldhiys & Vlatt 
Giayge lron Uo,, Linlted | 
Hanne, Donald & W ilaen 
Hannu, Wi 
Harvey, Robart, & ¢ vu, 


Huthorn, Davey & Cu. Tacos 
ee) 5 Pray ae Coventry 

ett el da. Atte Diesleave ul 
Huuter & Kughish . . Ihow Poway Atle 
Inler, C, & Co, . ae 1. MH, Kouthwarh Street, 6 K, 
lar Grand & Nutelitt ae a 100, Kunhill Row, BC 
lantdon, Bros, ‘ Vothwell Mtreet, Cilaxgow 


Whiteluaven 
Mau heater 
Kilwa h 


Jaowea Kngtneering Co hata The 
Mather & Platt... ; ee 
MceCulluch, T., & Bons. 


Neill, W,, & Bull we . BL Helens) Junction, J.ane 
; Guhibe 

New, Oa Co : ee 1%, Devonshire Chambers, BCL 

Oke, JI CLR id «S oo, Queen Victurin treet, KC. 

Owens 8, a CO, ,, Ae oe) Whitefttar. street, BC. 


Manchester 

Wirnitugham 

Nite Kini, os W, 

Bayt Row, Leeds 
Mheaf lronworks, Linooln 


Hearn, Frank, & Co, 
Piggott, Thos, & Co : 
Pulsoietar Khigineering Co,, Ltd. 
Raumabottor, Jue 
Ruston, Proctur, ao ,, 
far ile tree! foundry wad En 
Keering Co, Linitted.. : 
Beliy, Sunmenthal & Co... iy 
Bhunks, Alexaaude:, & Son 4 


Bhiefheld 
R41, Quech Victoria Bireet, BC, 
Dense lrouworks, Arbroath 


Buuipsaon A Cu, we 
Atannah, J. 

Rtothert & Pitt, Limited 
Tanyyes Lijnited .. ba 
Taylor & Challen .. - 
Treddell, ROW. . 
Tyin, H,a& Cu 


. ‘et inuchioune Hrake Co, “Lata, ia 


Wilsun, Aio,, & Co. te 


Wilson, Jolin IL, & Co... a 


Wood, ko oo, a 


Pumps (Centrifsagial). 


Allen, WOH, & Co 
Dryadalu & Co. a ed 


Evans, J, & soun ., a 
Huathorp, Davey & Co... 
Hell, (‘ I. 

laawen hk ny hiner ing Co, Ltd 
New, fy, A Cu, a ae : 
Chwettin, o A Co in 
Kuaten, Proctor & Ca. 
Abapaon A Co is ia 
Tanpyer Limited ,, ae 


WP aamages (Domkey). 


Cameron, Jolin. is : 
Chaplha, Alea, & Co ve ‘ 


Coalrookdiale Ca,, 
Contrrage, Jordin 
Coles, HO, 


Lamited 


ry 


Thea 


Fiialica, Londen 

0, Southwark Mae ye Rul 8 I, 

Hath 

Cornwall Works, Birruimnghau 

Nsandastyagetieerna 

14, Dedahay Street, 8 W 

Ke Upper Whiteccoss Xt, KC, 

York Road, Kang s Cros, N 

Vauahall Tiomworksa, Wanda 
Worth Road, & W 

Saauadltitila, Liverqaat 

Malformt, Manchester 


York St Works, Lambeth, & By 

Bon Accord Engine Works 
Cilvayaw 

Wolverhagapton 

Voemtla 

hay 

Whitehaven 

14, Devonshire Chuaumbers, 

Wohitetiam sticet, 2G, 

Litieoln 

Vireo, Louden 

Coomwall Works, Bhuiinydiana 


Qdtteld Rao tronworka, Salford 

Chinston HUD Baugiie Worka, 
Cidas,pow 

Continoohkdale, Stattordsldne 

Hatihowl, NUS 

KY Bummer st .douthwark, &K, 


Hansen, W. ‘ Quebe Wothke, Bialfurd 
Tathrert te, ee & Cu, oe Lae 
Hatton, ie Coventry 


Loudon eee ot : ; 
Lowen Kugineermag Co, Ltd, , Whe 
New, D, & Co, se oe a 
Ohen, IC 

Owens WA Co, 


Bothwell stiset, Gliagew 
Whitehaven 

1), Devonaduare Chambora, EC, 
JH, Queen Vactoum Street, iC. 
W hitertark Ktreet, Bo 


Rowe, R&C... es Bloch ton-an Pees 
Stutiiah, J Bie ‘cs “YH Southwark Midge Rd, & Ey 
Tagyves Linatad ., “0 Conmwadl Works, Shraubrgehiam 


Wileun, Ales, & Co, 


Railway Agents. 
Olddiwe Brothor ,, 


Vaushall Trouworks, Watnilae 


woth Mowd, BOW. 


110, Camucn Street, BoC. 


e 
Railway and Contractors’ Plant. 


Ashhain Bios & Wilson, bad 
Frown, Bayley, Drvon & Co 
Chisnlin, Alea, &@o, ., 


Danlingten Stoel & Tron Co , Lt, 


Rhetthelad 
Podaeetthaded 
Caatetan Hall Lagme Works, 

(il usyow 


3, Victor t., Wertuunaster @ 
5M 


Decanvilla, Aind . Bs ee Petlt bourg (Metne eb O1sa), 
Prance 
» 201, Leadenhall Rtreet, EC, 


Ditch, Kerr & Co an ' 
CiinelWiu, daw, & Co : 
Hiultield's Hteal Found. C ” 
Hartley & Arnoux Brothers 
Hiulwun, FR ig 
Luiean, G, bon & Co, 


Lacs Foundry & Knyine wing Co 


Kuansouea & apes 
Thomson & Breowniug ., ' 


Ardrowuiun, NO 

Atturclitte, Rhettield 

btohe one Dread 

(idetsame Fouudry, nr Leeds 

bre) Isdayton 

Newpart, Monmouthalire 

6, Wertminste: Chan bers, 6 W, 

J, Victurnt &t,, Wendiniuister, 
RW 


Wood, C. an oe ot Tees Trouworks, Maddlewbre - 
Ui ‘Lets 

Railways (Portable). 

Bayuall WG... ee) Rtafford 

Docnuville, Aind .. en eo Pe cuBourg (Seine et Oe), 


Dick, Kerr & Co ,. 


Slartley & Arnos Brothers “ 


Kerr, Stuart & Cw... es 
Wood, C. 


Ratl Litters. 


) auce 
JU,, Leadenhall Xtreet, EC, 
btuke on ‘Tient 
80, Buckloraburs, BC 
Toes lronwurks, Middleabru'- 
ok ‘bees 


Ju Bergue & Co, Limited Manchester 

Ralls (devel or Jron). 

Askhain Broa & Wibon, Ltd... Bhefitle'd 

Beutson, J, & Bon., 02, ht Mary's Gate, Derly 
brown, isutley , Dixan, aCe, Ltd sheftiald 


Luu lington Steel & Iron Cou, Lt 


Itartley & Arnoux Brothers. 
Steel Co of Scotland, Limited . 


4 ooo Bt, Westaniiuaster, 


fore ate -Trent 
(aavow 


WestCumberland Irou é Steel Co, W urkingtur , Cumberland 


Reduciuag Valves. 
Hanson, Win. ae “e a 


Quebec Works, Bradfard 


Refrigerating Machinery. 


Copeland, J,, & Cu. 8 «» Debbie's Loan, Glaagow 
hrugles & Grant i oa as gers 1er Foundry, Kirk- 
yN 


Hall, J. & E. 


oe oe ee 


Dartford Tron works, Kent 











IV 
Rice Dressing Machinery. Steam Traps. 
and, J., & Co, ae .. Dohble's Luan, Glasgow Hanson, W. aa a Works, Bradford 
bee &Grant .. oe .» Kirkaldy, N.H, Lancaster & Tonge. a ae Perales: Manchester 
Bunter & Boglsts: . so ae:~«Bow, KE. Vaughan &Hem .. wl Wert Gorton, Manchester 
Landale, Jam or fe Kirkoldy rif gee a w 
OTA ‘ ao ee 0), oe orks, 
Roma John, a Co ie . Atenming Machines. 
BRivets.—/se Dolts, Rivets, ac.) Amith & Johnston.. .. «+ Paisley Rod, Glasgow 
Rivetting Machines. Steel Makers. 
ersot : id kit haw Street, Adel Askham ats & Wilson, oe ». Sheffield 
peers ARE arias = Beaclmore, 1. & W. Parkhead Ironwerks, Glasgow 
| Henry vs Grote Works, Hnnalet, Leeds | Hessemer, H., & Co., Limited |: Shetiield 
De rye & Ou., Limited -» Maucheater Holton Irun & Btee! Co. Bolton 
Fielding & Platt’ a : ». Gloucester Brown, Hayley, Nixon & Go, .. Bheffteld 
Gilmer, W. F., 4 Co... Ae Gus wayside, Nuwcaatle-on- ee Hadfield's Mtoal Foundry Co. .. Attercliffe, Sheffield 
Harvey, Rubert, ao... es rk (rove Irunworka, GI Howell & Co. “3 . .. Sheffield 
New &éCu ie ie .. 15, Devonshire Chan bers, Ibbotson Brus,, & Co,, Limited... Sheffield 
Tweddal, RH. 1. le ce 14, Delahay Atreet, B.W. Jeasop, W., & Bons, Linited .. Shefteld 


Roek Prilis. 


Glover &@ Holwon .. P) ee 
Hartley @ Arnoux Brothers - 


it. Jnines's Road, &.E. 
Stoke-on-Trent 


Landore Riemeus-Btee! Co., Lid. 
Leads Forge Co... a ae 
Maraien, Franets .. i “i 
Oaborn, #., & Cu... ee 
Stanners Close's ‘Bteel ( %. 


Landore, South Wales 


Leeds 

Alavonin Works, Sheffield 
Bheffield 

Wy clsing hres te near Darlington 


Torpede Beats. 

yee, eS a 
Holiday ate 1,&Co..  ., 
Yarrow & Co. ee es ee 


Faller sw. 
Tale of Dogs, E. 


Tramways and Tramway Plant. 


Fearon & Wilson, Lid. . 
i T. H. (Wire) .. 


Disk, i, <e oe 
Baal Beat Ponds Co. ., 

sala Reber aon ery ac 
— tuart & ‘agi 


Merryweather & Sons "(Stearn 
Engines) 

Gavile treet Foundry and Rn- 
gineering Co., Limited... ats 

Tube Cleaners. 

Boag, Ww, ee e¢ ee ee 


Hirminghaiw Bat 
Muants's Metal Co., 


& Metal Co. 
initel =. 


Bhefield 

9 &11, Fenchurch Street, B.C. 
101, Leadenhall Street, E.C. 
Attercl life, Sheffield 

Stoke-on-Trent « 

90, Bucklersbury, E.C. 


Greenwich, 8.8, 
Sheffield 


29, Wost India Dock Road 


Birmi 
Trench 


hain 
alls, nr. Birmingham 


Rolling Milln.—(Aee Jron & Mteel Works, Plant for.) 


Rolls (Chilled and Grain). 


Tinsley, Kilza ‘ vi a 


Great Bridge, Staffordshire 


Roots (iron, Steel and Zinc). 


Ashtury allway Carriage & Iron 


Co, Linited 
Clarke, Bunnett a Co, Tinutted 
Davies, Rroa,, & Cu. os 


Daviesn, M. HH. ; 
De Hergue, & (o., iAmited + 
Dixon, leaac ar 
Goodwin, Jaa, & « i: ’ 
Hannn Donal & Wileun 

Hin & ui oe A oe 
Inneon, ©, Bow & Co... 

leon Foundry & Kigineering Co. 
fowon He dart ery Co,, Ltd, malls 
Lysaght, abit tel he 

i ewinde Ua te es +e 


Morton, Froncila & ('u. oe 
Walker Brothers .. ia as 


Rope Attachments. 
Telechow, (lee. he a ‘a 


Rope Driving Gear. 
Qoodfalluw & Matthews .. 


Ropes (Wire.)—(seo Wire 


Ruatlens Iron. 


The Bower-Harff Ruatless ah 


Co, Dduilted 


Manitary Appliances. 


Doulton & Co Ar 
Winn, Charles, aC us oo 


VV o 
Bagahaw, J., & Nota +“ 


Hessaner, Henry, & Co.,, Linnt ted 
Mayley, Dixon & Co, 


Brown 
(oudtellow & Mutthows .. ia 


Harper & Co, ve oe 


Hick, Hangreayen & ‘Co, i : 
Lindl, H, aon .. an ae 
trkatall Forge Co, ‘ es 

New, 1, & (lo ci és ee 

Taylor & Challon .. i ve 

Tinsley, Elina me a 

Yaton, J, & CO 6. ew 


Miaigo BBuelidern. 


Abercorn ees Co oe 
Row & Dunona : 
Mimosa, W,, & Co. 

Yarrow é Co, oe ve 


Openshaw, Manchester 

Rathbone Place, W. 

Crown Lronworks, Wolver- 
hampton 

Grange Rowd, Bermondsey, B.E. 

Manchester 

Windsor Ironworks, Liverpool 

Motherwell, N.B. 

Pawley, N.B. 

Tipton, Mtaffordshire 

Darlington 

Newport, Monmouthshire 

Whitehaven 

Mt. Vinoent Works, Bristol 

Woolford Trunworks, Sohu, 
Wermilngham 

Naylor Bt, tronwarks, Liverpoo] 

Wigan 


63, King Willian Stroet, 8.E. 


Hyde, noar Manchester 


Ropes) 


23, Quuen Victorin Street, KC 


Lambeth, 8. 
Granville Mtreet, Birinlugham 


Batloy, near Lows 

Ahoftiell 

Hhafthatel 

Hydo, near Manchestor 

Albion Tronworks, Aberdean 
Boho fronworks, Bolton 
Nottisyghaia 

Laeda 

15, Devoushire Chan bers, B.C 
Dorwont Foundry, Birninghan 
Grent Bridge, Yorkshire 
BhealW orks, Hunslet Rd, Leeds 


Abbey Works, Paisley, NB 
Claagow 

Kenfraw 

Anle of Doga, EK. 


fodn Water Machinery. 


Barnett & Poster .. 


Apeed Inelicntors, 


Helig, Sonnenthal & Co... 
Tite & Curkton, ‘ 


Springer. 

{bbotson Brothers & Co,, Limited 

Osburn, Satnnel, & Co : 
alter, Goon, & Cu... 
penoer, J., & Bows ve 


Ktane, L,& Co,, Limited 
Turton, Thos, & Bons. en 


Steam Hammers. 


Booth, (lao ’ 4 Co oe oe ee 
Coohrane, John ey 
Duvie & Primiose ., 


Davy Brothors, Linitted.. " 


Dudgeon, Richard 

Harvey, Robert, & Co 
Mamey, WAS... os 
Maggrave, ), & Bona, P 


Pollock, Maciab, a Highgate ee 


Rushworth & Uo 
Bavile Street Foundry and in 


gineoring Co, Limitod.. te 


Thwaltes lirothers., fe A 
Walker Brothers .. ; 
Walker, a ben & Co. eo ae e 


2Qhy, Kagle Wluurf Howl, N. 


85, Queen Vietorin Street, HC 
G4, Queen Vletorla Street, KC. 


Sheftlali 

Hhoffeld 

Woat Mromwich 

Newburn tee) Works, 
oastle-n-Tyne 

Crown Tronworka, Ginagow 

Sheat Works, Shetald 


New. 


Hallfax 
Rarrhead 
Ktna lronworks, Bangor Road, 
laith, N.D 
Bheftleld 
114, Fonchareh Btroot, EC 
Park Grove Tronworka, Claagow 
Manceheater 
» Boulton 
Bhettlentone, Glasgow 
Sowerhy Hridge, Yorkshire 


Shefileld 

» Vulean Ironworks, Bradford 
Vayeticld Jronworks, Wigan 

» Leeds 


Bteel Co, of — The 150, Te ee , Glasgow 
Turton, T., & Hone a Aa Bhat Works, Sheffield 
Weat Cumberiand Iron and 

Go... is .. Workington, Cumberland 


Steel and Iron Works (Plant for)e—/iee Jron and 


Hest Works, ) 


Steering Gienr. 


Donkin & Nichol .. .. Neawcnatle-on-Tyne 
(range lron Co., Limited’ ee Durham 
Bunderland 


Lynn, John, & Co. oe ve 
Vaul, M.,&Co.  .. Pr r 
Piggott, 1, & Co... & 
Wileun, J. H., & Co, 


Levenford Works, Diurubarton 
Bpringhil!, Birmingham 
Mandhills, Liverpoul 


Stoker (Mechanical). 


Knap, Conrad ite 
Hal kinson ‘ Co. Limited Af 
| oa : it 


11, Queen Victoria Street, K.C. 
Manchester 
Burnley, Lancashire 


Stone Brenkers. 


Baxter, W. HAC, .. is 

Gonlwin, Jas, & Co, .. 

Savile Mtreet Foundry & En- 
gineertny Co., Limited a 


Albion Street, Leeds 
Motherwoll, near Ginagow 


Bhaffield 


stone Dressing Machinery. 


Albion Ironworks, Aberdoen 

Koppochill Bnglne Works, 
(laaygow 

Chiaideadon Works, Derby 


Harper & Co : a 
Norman, dohn, & ( to, 


Wastern & Co a ae me 


Nugaur Machinery. 


Aitken, MeNall& Co... ie 
Clayton, Howlett & Vennhles ais 
Copaland, J Ca, ; ve 
Harvey, Robert, &Co. .. 

Landale, Jaines .. ae 


Helen Street, Govan, Qlaagow 
Harrow Road, W 

Dobhle's Loan, Glaagow 

Park Grove Ironworks, Glasgow 
Kirkenldy, N.B. 


Manlove, Allott, Fryer & Cu, +» Nottingham 
Norman, Jobn, & Uo. us 1» Keppochill Engine Works, 
Qlasyaw 


Piggott, T,& Co ., Bpringhitt, Hirmuingham 


Murfnece Pilates. 


Okas, J (‘ Rn ‘ we oe 
Itichirds (a, & Co. is ats 


39, Queen Victoria Street, F.C. 
Atlantl Works, Broadhenth, 
near Manchester 


Tanks, 

Rollamy, John. - Byny Atroet, Millwall, E. 

Copeland, J., & Co, .»  Dobbie'n Loan, (laagow 

Das les Brow & Co, m » Crown Louworks,  Wolvor- 
hiuunpton 

Hanna, Donald & Wilwon oe Patalay, ND. 

MeCulloch, T., & Hona .. oe) Kilnarnock 

Morewoul& Co ., is .. Kobo, Kiringham 

Norman, John, & Co, ar hammer Knyine Works, 

lasyow 


Tanvers und Curricrs, 


Hophurn & Onte, Limited 
Melntosh, # , & Bon oe ee 
Norris, XR K., & Co. 7 ve 
Webb & Ban, ’ or oy 
White, Johan, k Hons as 
Wilcock, Murk we ee 


Long Lane, Southwark, BLE. 
Luts, Block well St., Qhaagow 
High Street, Shadwell, BE. 
Stowinarket 

Hingley, Yorkshire 

Bowerhy Bridge 


Tea Dressing Machinory. 


Copeland, 1, & Co »© Dobbie's Lown, Glasgow 
Marshall, Moun & Co, Limited. CGatnsborough 


Telegraphs (Engine und Steering). 
Chadburn & Bon... .. Lord Ktroet, Liverpool 


Telegraph Wire and Cables. 
Qlover, WT. & Ca a 25, Booth Street, Manchester 


Timber Merchants 


Keeu, J, .. o 264, Waterluo Tridge Rond, 8.E. 


Tools (Hand and Small). 


Walford, J, & Buna me os Jadon Works, Sheffield 
Chatwin, Thos ie ‘ie -. Gt Thidal Bt, Birmingham 
Churchill, ©, & Co. 21, Cross Street, Miushury, B.C, 


Ihhotsen brothers & Co, Laut Shoftield 
Jowitt, Thos., & Bons «. Bhettleld 
aw, Howl, Wau & Howl Tipton 


Birmingham 
12, City Rowl, Mancheater 


Nattlofolds, Lintted 

Richurda, George, & Co... 

Selig, Rannenthil & Co... oe 
Silrinw, A & Co. : ot 
Mimith ‘ Coventry , ‘ 


Muttolk Works, Biriningham 
Orlaall Lane, Salford, Slav 
chester 


Widdowson, J WL... i Ordeull Lane, Manchester 


Tabes (iron and Steel). 


4), Queen Victoria Street, F.C, 


Aird, Jos... 

Hirmingham Battery & Metal Go, 

Caledonian Tube Co. se 

Credenda Cold-Drawn Bonunlees 
Steel Tube Co,, The .. ma 

Donald, J., & Bon .. ‘is de 

Kadie, J., & Bons .. ‘ an 


Farmer, Jas.,& Bons  .. si 
Galluway, W, & J,, & Sous iv 
Hildick & Hildick ne An 
Howell & Co. si ‘6 ar 
Lewis, B,, & Sous .. ne - 
Lloyd & Lloyd. ne or 
Marshall, J.,& Sone .. a 
Russell, Jas.,& Bons, “a 


Bkidmore, HP. .. ia ita 
Bpeucer, Jolin as Si a 
Mpencer, J. EK. & 8, i 


Stewart, A & J. es ve ee 
Bun Tube (0, oe se ve 
Weldlees Steel Tube Co, i 


Tube Expanders. 
Dron & Lawson 


Dudgeon, Richd. .. or és 
Gibb, James, & Co. ve 5 
Belly, Honneuthal & Cu... Pr 
Thomson, Win... ae 8 


ee ee or 


Tipton, Btaffurdshire 
Hirmingham 
‘oatbridge, near Glasgow 


Ledeam Street, Birmingham 


42, Unlogan Street, Glaagow 

Clyd e@ Tube Works, Ruth- 
orglen, near Ulaagow 

Salford 

Manchester 


Tube Works, Walsall 

Brovk Steel Works, Sheffield 
Wolverhampton 

Birmingham 

Claagow 

al Tubo Works, Wednes- 


ury 
Netherton, hear Dudley 
Wednesbury 
3, Queen Ktreet Plavs, Cannon 
Btreet, KC. 
Clyde Tirhe Worker, Coatbridge 
Coatbridge, NB, 
Iokuiold ort Rd., Birroingham 


Cranatonhill Tool Works, Glaa- 


gow 
114, Fenchurch Street, B.C. 
23, St. Mary Axo, HC. 
85, Quoen Victoria st,, BC. 
Kinning Park, Glasgow 


Tube Making Machinery. 


Farinor, Jas, & Gone “a 


Tube Wells, 


Isler, C., & Co or ‘ 
Le Grand & Butelttt on si 


Turbines. 


Donkin, B,, & Co, . ss 
Hanna, Donald & Wiluon oa 
Hett,a. LL. . re ie we 
King, H. JH, 

MoKensle, Thow,, & ‘Hous, Lu. a9 
Stothert & Pitt, Limited... ‘ 


Turnstiles. 


Talor, ©, & Co ir is re 
Le Grand & Sutcl lft ve ae 


Tuyeres. 
Newlove, R. R, & Cu. (Water).. 


Tyres (Railway). 


Bessemer, H. & Co, Limited . 
Brown, Halley, Dixon, & Cv. 
Laudore Hlaniens-Btoel Co., La, 
Leeds Furgs Co... . 


Valuers, Engineering. 
Kirk, W., Price & Qoulty ee 


Halford, Mauchester 


9&4, Southwark Street, #, EB. 
100, Munhill Row, B.C, 


Berinondapy, 8 E, 
Palalay, N. 

Ancholme Foundry, Brigg 
Stroud, Glougestershire 
16, Holborn Viaduct, B.C, 
Bath 


88, Houthwark Atreet, 4.1. 
100, Bull! Row, KC, 


Notthug lin 


Shofleld 

Nheftteld 

Landore, Suuth Wales 
Leeds 


52, Queen Victcria Street, F.C, 


Valves (Gas, Water, &¢.). 


Alley & Maclollen . ‘i 
Heck & Cu., Linidted se 


Donnis, T. H. PL, & Co .. én 
Dewrancs, J., & Co., oe oe 
Donkin, B., & Co, . ee ‘i 
Dunean Brothers “6 oc 
Haun, Donald & Wilson, 

Hanson, Wi, an 
Hartley & Buyden, Limited .. 


Hunter & Engilsh,. ox Pe 
Owens, 8., & Co. ee - 
Tehodex, H, .. ii +9 

Walker, Bros. ‘ : 


Wale tA Cbnas. A. al 


Valves, Safcty. 


Adama, Thos. (Kxecutors of)... 
Turnbull, Alwa., & Co, ee 


Ventilators 
Boyle, B., & Bon 


Vices. 
Machbralr, W. Mf, . ro iti 


Valeanite. 
Winter, r ue ve ee ee 


Qlnayow 

180, Grewt Sullolk  Btreet, 
Southwark, 6.E. 

Chelimeford 


158, Groat Dover Street, BE, 
Bermondsey, 4, EK. 

$2, Quoen Victorian Stroot, KC, 
Palsley, N.B. 

Quobes Works, Boulfurd 
Halifax 

Row, London, I, 
Whitefriara Stroat, B.C. 

240, Bow Row, K. 

Pagotield Ironworks, Wigan 
Halford, Manchester 


Weat Gorton, Manchoater 
Glasyow 


Gi, Holborn Viaduct, BC. 


Hhenf Island Works, Sheffield 


138, London Wall, E.C 
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Wanon (Railway) Builders. 
Ashbury allway Carriages Iron | 


Wi... Maori 
Pe yor Ltd. 
a ace wey Carriage 


Loughborough 
wan Ge aioe mited.. Baltley Works, Birmingham 
idtand Railway Carriage and i Rina cinta 
Ware ce. Lin! «=e Abbey Works, Shrewsbury 


Wagons (Tip). 


Deoauville, Aind oe ee aa a Petit-Bourg (Seine et Ols 
France 
Kerr & Co, oe ee oe 


a 
: mele pace : 1, re Tease sor Street, E.C, 
Hudson, 8... .. oe Giteeson Foundry,near Lee 


Water Closeta, 


Winn, Charles, & Oo. ., .. Granville Street, Birmingba 


Water Meters, 


Manchester Water Meter Co., Ltd. Tipping Street, Ardwick, Ma 
chester 


Water Purifying Apparatus. 
Porter, John Hendersan.. +» 1&2, Tudor Street, E.C. 


Water Wheels, 


Aitken, MoNell& Ov. .. ve 


Hel 
Bodley Brothers &Co. .. ae Govan, Glasgo' 


Copeland, J., & ies ‘e ++ Dobbie’s Loan, Glaago 
Hatt, (. BA te age ee 
Kiug, H, JH os ee ee Stroud, Gloucestershire 


Norman, sae «Cu. “a 
Btothert & Pitt, Limited..  .. 


Weighing Machines. 
Rast Ferry Road migthesing 


Poppochilt Engine Worl 


Works Cu,, Limited ., -» Millwall, E, 
Hodgaun & itead . -» Regent Road, Manehester 
Tanson, Chas, Bon & Co, ve Darlington 
Pooley, Henry, & fon +» Albion Foundry, Liverpool 
Salter, U., & O, as a 1 West Bromwich’ 
Boott, Jan, &Hon.. .. .. 10, Tibb Lane, Cross Btre 
‘Manvhenter 


Well Engineers, 


Isler C.,&Co. .. oa aa 


86, Southwark Bt., 
Le Graud & Sutcliff Loniton, 8. 


100, Bunhill Row, B.C. 
Wheels (Geared). 


Bodley Brothers & Co, .. .- Byxeter 
Buckley & Taylor .. ia 1. Castle Lronworks, Oldham 
Faweett, Thomas C. os . Manor Road, Leeds 


1, Miller & Co. 
fellow & Matthews .. a 
Hadfiekt's Mtoe! Foundry Co. .. 
Harper & Co, as oe ae 
Hawthorn, K. & W. hy ie 


Fory Mile Eud, @iasgow 


Hydo, near Mauchestor 
Attercliffe, Shefflald 
Albiun Lrouworie, Aberdeen 


Hind, H., & Bon ., Bs .» Nottingham 

Jackson, P.R,, & Co, ,. : er Rolling Mills, M 
cheater 

Muulove, Alert. Fryer, & Cu... Nottingham 

McCullovh, T,, & Hous .. Kilmarnock 

Mungrave, J., & Bons, Limited... Bolton 


Ormeruil, Grierson & Uo.. ie 
Keichwald, A. ie ee 
Smith, Partrey & Hitchings ne 
Btaffurdshire Wheel & Axle Co. 

Tinsley, Eliza “i ae ne 


Huline, Manchester 
Newcaatle-on-Tyne 
Buckingham Palace Rd., 8.1 
Asia tere , Hinuingham 
reatbridge, Staffordshire 


Wheels (Railway). 
Ashbury Hallway Carriage and 


Iron Co, Limited Openshaw, Manoh 
Metropolitan Railway Carriage a , pall 

and Wagon Co... Haltley, Birmingham 
Midland Kailway Carriage and 

Wagon Co., Limited .. Abbey Works, Bhrewsbury 
Mtaffurdshire bi & Axle Ov. 

Limited .. oe Byringhill, Birminghun 


Wheels (Road) and Axles. 
Binith, Parfrey& Hituhings  .. Buckingham Palace Rd., 5. 


Whistles (Signal). 


Beck & Co., Limited ‘7 oe 


Great Sultolk § » wE, 
Cran, J,,& Cou  .. a +» Leith 7 okie 


Winches, Steam.—(Soo Cranes). 
Wire and Wire Rope Mukers. 


Hirmingham Battery & Metal Co. Birmiugham 
Bullivant& Cou .. ave ». 72, Mark Lane, London, E.! 
Craduck, Gov., & Oo. as os) Wakefield 


Glover, W T., & Co. 34 


.. 26, Bouth Street, Manchest 
Warrington Wire Rope Cu. .. ut i 


13, Gores Pingeas, Liverpou 
Wire Making Machinery. 


Crossley, Geo, ay Cleckheaton, Yorkshire 
Farmer, Jas, & Sons 4,  ., Salford, Manchester 


Wire Working Machilacry, 
Fatmer, Jas.,& Sons  ., +» Balford, Manchester 


Wire Tramways. 


Carrington, W. 1. H.  .. +. 9&11, Fenchurch Avenue, : 


Wood Working Machine Makers. 
Carrich & Ritehie .. ae 1. Waverley Engineering Wo 


Edinburgh 
Hindley, E,8. . Bourton, Dornet 
Marshall, Hons, & Co,, Linuited.. (atnsborough 
M'Dowal), John, & Sons .,. .. dJohnatones, near Clasgow 
Bausome, A., & Co. a .. Stanley Works, Chelsen 


Kichards, G., & Co. Atlantic Works, Broadhe 
near Mauchester 
Robinson, Thos,, & sal Limited Rochdale 


Bands, H ng “ 
Watson a a Bun. ve ae 
Western & Co : ia 
(Worm, Samuel, &Co.. 7 ‘ 


ip be Btreet, Nottinghai 
Kilmarnock, N.B. 
Chaddesdon ‘Works, Derby 
King's Road. Chelsen, 5, W 


| 
| 
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BESSEMER BLOWING ENGINES FOR THE HEFT STEEL WORKS, NEAR HUTTENBERG, CARINTHIA. 


CONSTRUCTED BY 


2 ¢ 
LS 
fo 108 fe Yh fy Vif iP Me “iy. Challe oR 

ioe ag if Ui fh afte Cf J Vigs 4, 5 
‘ are é ee ad SLO «, a “ee 
Gi bgt ee Pas ’ F7 Cts fa if 2 

S. ’ 4 “dy hf! A Eee, ae 
CK fv? ’ f Fa oe eee i : t 

tf / a het fs wl hoe ’ 


Litto? 


ia e 
, aoe vite fee ae 
ELS oe? 4 pt te Nps e 
SEALS Lf SPE EL ELISE gp Ot doe tid 
tte Me eee ha aaA ae or 
C4 


“et 
ae ’ 
#5. 
pore ee 7 7 
I IILES oe 
a ee ’ 








MESSRS, BREITFELD AND DANEK, PRAGUE, FROM THE DESIGNS OF PROFESSOR RIEDLER, MU 


f 
Ui) g fl 
Ve 


f 
GULL Cue nemee | 





A. 


NICH 
(For Notice, see Page 69.) ! 












































MINTED ON THIN PAPER Fun 


pith mem uetiadt a 














ahi eR nae 
4 *y ote 
oH yt eer nb 8 nth, Shela 


b as 


wae ee} owe 









RAPED to cmmemecnmmmnecnaeens ae se tea nites cae tae ne 


Tye , 


. 
", 
Wyity ‘ee 






| [ Revttored ot th General, — 
are. 
@ 





An llustrated Weekly 
EDITED\BY WILLIAM H. MAT’ AND. 


i 
I ee 


IREDGE. 


ee 


OFFICES FOR ADVERTISEMENTS AND PUBLICATION, 385 & 36, BEDFORD STREET, STRAND, LONDON, Wc 


VOL, XXXVIIL—No. 966.] : 
CONTENTS. 


ndary Batteries, No 1. du pide 
Canadian Pacific Ra! ( Ne a) 
aheSpanish Gunboat “ Kul 





Stn. ‘aunches, — Mocate 


d COMPANY, Poplar, London, 


af to contract for— 
Screw Stenners aving “ : 





aa eeeoren 










Ce ee | 


we Rulatia”"( 
ia” ( Taseeatn 
from the United States 


miles an hour. P 
GU tvataans bettas 6 dle Steamers having draughts 
Meteorological Sooloty.............. oe down to 6 inches of\water. Machinery constructed 
sara tom pu the outh- wa 7 for boate built abroad: 4778 
eve and the Northern Counties 7 Pn a a ae 
Notes fon Routh Yorkie» .esessssevonves 7 Qteam Launches, fitted with 
0. UBETALEU). 0 ccc c cerns seeces 8 

Stren's Ral ning (ltustrated) 32.00002000. | For snsll stoners, ecole Ses, ee 
Hall's Suspeded Dred or (Iliustrated) .......... 8| these boilers will ‘be at ig unrivalled. — Apply 
Forged Stee Ly heels ( lustrated) ......... ‘+++. 8] OOCHRAN and CO., Birkenkcad. See page 4. tra 
Reversing? oaks (i Tllustrated) ....ccceeees 8 =a re oe! 
Indian Publio Wa Clara I Qteam Launches in Stock.— 
Reed eh Ww or Teste” oo. eee, 10 VOSPER & CO., Broad Street, Portsmouth, 
Wind Pressure” 10 | Build in Steel, Iron, or Wood, Sea-going Launches, 
Mill ull Engines SUR ROENE Case eel deh oho h een 10 | fitted either with thelr Patent Silent Engines or 
uivalent . f Heat... 10 | ordinary ones 355 

Trial Trips ond Launch __V. & 00.'S Steel '§ Bteel Botlers work well in salt water. 





The ‘ Harrison” Coal Mink 'Sigching 027 


Pens al Pumping Eng. Pawn ibs 
ition (Uustratedy ©, ° the Hoalth 


orn. and tho Electric Lk Oiasbendiere exe Bierce Va we 


estt & Son, London, 


SHIP AND LAUNCH BUILDERS 
ENGINEERS. 


Prorrestt 





rie cblda oatier shed Exhibition’, ‘Bainburgh.. ae RS. = 4ST 
ew Technical University ...... 

Private Bill Legislation .........0000000000007 . (4 E.G. Des Vignes, Chertsey, 
Concrete for Marine Conatructions (Ills) 07403," e 


aaeeey Builder of First-class High-speed Steel 
Yachts, Launch es, & Torpedo Boats. Kstab. 1869 8794 


SO NTO Ne cd on cE Ee 


The Strongest of the Bronzes (7 luatratenre) -- 


Batchelor’s Motion Drawings .........+---- 


a le aga Health Fxhibition (Fieri a iller & Tu Steam Launch 
20 M BULLDERS, | each LONDON. 


Ltagtrated Price Lists, with Photos., Six Stampa, 4547 


a eceeiaedamanieetnaruna epee een 


aks and Fisisting Machinery. 


eeneeortrer eo rer ew net oe er eore eer tere eeeonad 


The Delta of the Nile 1... cece cence seeeersces 
Foreign and Colonial Notes .......0.c sees eeceee 
_ Engineering ” Patent Record CSlustrated) 


wun 


ee ee ee ee 






pel Dutt ce ee 


—R WAYGOOD & 9, Falmouth Road, S.E. 
fend 1CSmew t, _.__APPly for Mustratee catalogues. 51 
P or |_john SS Spencer tad Sons, 
RN STEEL WOR 


NEWCASTLE- YNE. 
SPRINGS, BUFFERS, STEEL CAST, 
GINGS, TOOL STEEL, FILES SPRING STE 4, 
SIEMENS STEEL BLOOMS AND BARS. 8708 
_PARLIAMBNT MANBIONA, © Vi0TORIA 8T., LONDON, 8.W. 


e) chnson & Phillips, Telegraph | _ 
ICI 


ENGINEERS, ELECT ANS, and C 
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The celebrated Nine Elms Brand, established 1810. 
Medals : London, 1861; Philadelphia, 1876 ; Paris, 1878. 
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the WOULDHAM CEMENT or home 
consumption and ex For stato &c., address 
30, Lime Street, London, E.O. 1780 
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am and Hand Cranes, 
OVERHEAD TRAVELLING CRANES 





Rugby Portland Coment |Saisusercanrmzaione ets 
ANY , AIR COM- 
eee OOM? en OMOCNU | SRESSORS, HYDRAULIC PRESSES, IYDRAULIC 


CRANES AND LIFTS, DONKEY PUMPS. 
HENRY J. COLES, 
89, SuMNER PON DON SournH WARK, 
LONDON. __ 


Steel 1] _ Hydraulic Cy Cylinders, — 
BESSEMER & CO., Limited, 


SHEFFIELD. 
___ See Advortisoment, page 33 


MANUFACTURERS OF 
Portland Cement 


Of the Greatest Strength and best oat Quality. Reman 
and Lias Cement, Blue Lias ae o Lime, Ground 


and Un 
RUGBY, WA WICKSHIRE. 


Woras : Nrw BILTON AND NwWwsoLp. p. _:4867 


8627 
Deck k Machinery of every 
DESCRIPTION. 
VERTICAL AND OTHER BOILERS, 
SPECIAL HIGH SPEED ENGINES. 





ocomotive Tank Engines 


designed and constructed b 
MANNING, WARDLE, AND COMPANY, 
e Engine Works, Leeds. 
See their Ilustrated Advertisement, page 42. 





= acts and? 2s WELFORD BROTHERS, Engineers, Sunder- 
ti T E land. (See Adves Advertisement last week, page 18). 4650 
ocomotive ank n ines 

L ain ¢ AGH Ga [ron Roofs, Sheds, Buildings, 
Built by THE pene ENGINE and OAR WORKS, Hovsss. Bost work, reduced prices. Dixon's spectal 
ted, Loughborough. 5 Corven Inon Roorsare the most economical for spans up 

See Nlustrated Advertisement last week, pate 40. | to45ft. Catalogues, Designs, Estimates, on application. 
ee ISAAO DIXON, Windror Ironworka, LIVERPOOL. 48388 
E. Crompton and Co., eorge Russell & Co, 

ELECTRIC LIGHT ENGINEERS, ENGINEERS and BOILERMAKERS, 

MANSION HOUSE BUILDINGS, E.C. 481¢)/ ALPHA STEAM CRANE and ENGINE WORKS, 


MOTHERWELL, near GLASGOW 
SILVER MEDAL, PARIS, 1867. é 4921 


tee ee a ee ~ 


SiRMaNS iio PLATBA, ANGLuA, Rivets, Bars, 
Foraines, Castinans, &c. 


[the Landore Siemens- Steel 


CO., 
LANDORE, 3.8.¢ "Of MOUTH WALES. 


4961 
WIRE TRAMWAYS. 


T. H. Carrington, 


9and 11, FENCHURCH a EO bo E.C. 


See Advertisement last week, page 46. 


Over 14,000 “()ito” Pagines 


AT WORK, 


Us 20 40 70 % less (48 


Brake HP. than 


















__‘4se7| Lightfoot’s Patent Self-d- 


A Ae ar ee nan ee me —— 


ee ern, 


Priog.. 6d. 
__UBr Poar . . 64d, 





Seem © ere oo 


nter and English, 


u 
H ENGINEERS AND MILLWRIGHTS, 
IRON AND BRASS FO NDERH, BOW, LONDON, E. 
DREDGING MACIBNERY 
HYDRAULIC MACHINERY. 
*“WILLIAMS’” PA CAPSTANS. 
LAND AND MARIN} STEAM ENGINES. 
DISTILLERY AND BREWERY PLANT. 
FLOUR AND RICEMILLS. 
WATER AND GAS VALVES, CRANES, LOCK 
GATES, &. PJMPING MACHINERY. 
HUNTER’S PAT FLOATING CRANE FOR 


DOCKS, &c. 
STEAM LAUNCH ACHINERY. 4955 


Boller Tube, Iron, Steel, and 
H 


Te 


[conden Mu Mutual Boiler i. 
SURANCE COMPANY, LIMITED. Retab. 


lished in 1874 for the INSURANCE an 
INSPECTION of all kinds of 4 vat apene 
Boilers throughout tho United Kingdom.—For 


ticul prly to the Secretary 17, sare 
Btroet, London, E. 4 ae Marci 


The Assured are secured against loss from olai 
extablisied wu under the | Employers’ Liability Act, 80 


TT’ “ Differential ” Pump ping 
ENGINE.—DAVEY’S PATENT for 

ng Mines, Water Supply of Towns ; Irrigation : 

ie ying Docks; Pberiag 3 Sewage; and en 


aaciant DAN Y, £00, LEEDS. 











‘ H., D., & Co. hav Patterns of " Dit tial” Engi 
EDWIN LYWIS AND SONS, of all slaes from 5 500-horse wer, and have taol- 
Iverhampton __ , 4868 | litios for supplying very powerful Engines and Pum 


At a short notice. 


ubes.— - 
n Tron B bl ler T es. HIGHEAT AWARD, PARIS, 1878. 


4760 














[°° 





DW CAPEENIAN RUBE CMD NY 

Having Special ook Sh io aaa (Jeldsworthy’s - s Emery, 

Vu bes. TJos ik Aird, Emery Cloth, 
et a "BE WORKS, / 


Glass Paper. 


Gruat BReR, STAFFORDSHIRE. 


SrEAM, NDON_OFFIOBS : MANCIIESTER; 4818 
BORING, | 4g, QUEH VICTORIA STREET. Ferry eae Road E 
COLLIERY. aaa : ast, O 
LARGE TUBES | Quren’s Gaupkns, 5, MARKET ST. W cen L a ngineering 
LAP-WELDED | _ SUTCLIFFE, M, ORBS turend, Hydraulic Engineers, 
Mr. L L, M.E., Millwall, don, Parkes’s Patent Portable 
TO 12in. DIAM. | 4 snd BASS Hydraulic ranes, Lifts, and Hoists, Duckham’s 
= 7 a ~ { Patent Svtpenc aighing Machinos, 6 
ames uss and Sons, Bee Tiustrated ‘ated Advertisement last week, ek, page 14. 1“ 





LI 
CROWN TUBE WOKS, tv EDNESBURY. 
London Warehouse : 10 8athwark Street, 5.E. 
Leeds Warehouse : Gpat Lane, Briggate 
__________s~Prrive Lista aplication. 6001 
jo" Tron’and Steel ashes.— 
CLYDESDALE TUBE WORKS, 


JAMES EADIE AND SON, 
RUTHERGLEN, near GLASGOW. 


edgers and Excavators,— 


HIGHEST PRIZE AT TYNEMOUTH 
FOR 
HYDRAULIC DREDGERS. 


<a S 


61 








i srry po ———-, 6 r 
Yicam Hammers (with ¢Jj'¥°° 92d Batho, 
without guid Hand-worked or ‘Self- 
TOOLE tor BEIT HUITDEbe & DOLE Manes 9, VICTORIA CHAMBERS, 4748 


DAVIS & PRIMROSE, LEITH, N.B. 


he Patent Corliss orlise | Engi 


And PATENT CORLISS GEAR ENGIN 


Bunnikier 


WESTMINSTER, 8.W. 
See Tustrated Advertisomont last week, page 27. — 


& Co., Limited. 








rovements by DOUGLAS and GR 


‘oun Kirkcaldy, N.B. These ong | { Sterne 
are made Horizontal or Beam, Condensing, Non ENGINEERS, 
oa and Compound. Also makers 02 Rice }; Bole Makers of 


Mills, and General Engineers. Mi oh 
shipiied Gr trecks trucked direct from the premises. 


-o 


(Clerk's Patent 


Self: G tarting ‘ 
G* Bere. 
HIGHEST AWARD, 


BRITISH SECT ON ee EXHIBITION, 
P . 


TAINED DRY AIR REFRIGERATOR, 
For Preserving Meat, Fish, &., on Board 8 
or on Shore. 99 


wteam Boilers, 
Ready for Delivly. 
W. J. GALLOWAY & SONS, Manfter, 
‘ always keep a large stock of “ GaLLowand 
‘‘Two-FLUED ” Boilers ready for dispatch. 
Qtannah’s Pendulum P ps. 


& 





For Prices see alternate weeks. eae AL, EXHIBITION, 
Freld’s “Patent Boilers ad enare LONDON, 1682. 


nae ONO Seeman 


TUBES, 
LEWIS OLRICK & CO., London. 


5046 
_ See Iustrated Advertisomont bh lust week, pq@6, Ctrong’s s Patent Feed- water 
40, KING STREET, OOVENT GARDEN 
omas Kell and Son, Lho- Heaters and Punters, 
&o., execute every desorifn of 


witht 


2. Qaracho-lithographyy ra ria 


iaieg? 





mann STERNE a WAINWRIGHTS PATENTED 
Ora fe coor brag Ps Ww] 8468 MPKOV 
team ranes. 
s+ = el Rzey Wheels, 
Thomas Smith, Res Machines, 
Srnau Craw Woras, Ovp Founpry,| 6345 g 
RODLEY, wear LEEDS. Gpiral prings. 





Ary other Fe Be. |e ee ene cnet a trocks page Se | _ See Mluxtrated dremes ast week, PE? | ae Crown Irom Works, GLASGOW. 
. i 
Demy s Patent-Self-Starter, A First-Class Lubricant. [rternati — FRALrH The Crown Iron Works (ellinwood), MAN 

aley's a Sim made, may now essai B*# TION, dg 
r lev’s Patent Twin E ne | « *s Lubri » PAUL PFLEIDEBER’S PATHT 10, Victoria Sica WESTM ON 
ie, O88 Patent Twin- ingine Engelbert’s Lubricator.”| pread- Making Machhery | city oftee and Bow B Boom, OANNO 
 Heemaar Awanp at Panis Evsoraroa paiene ee In Bakery Section. “758 Laffitte, P ; - 
: Crosaley Bros. Ld. ’ Manchester. ee ort Deak Outaite bias of Cover : 4919 | 86, Urrax Gaovuxp Sraunt, BLacxraiars, LQor, 8.E. 10, Rue Jd 





ee... ____aaaaeay | 


1 
Metallur ical Department, 


King’s Co i a London, under the direction 
of Prof. A. K. Hurtafgron, 

In the Laboratory metale aud alloys are examined 
mechanically with the aid of powerful testing ma- 
chsnery, a8 Well as chemically. Extraction and 
miunutacturing processes investigated and assays 
and analyses inade, 

A few free entries to the division of atudies ce or 
cvoning) are obtainable through the City and Guilds’ 
Institute, G 484 


Professor Armstrong, of the 
Yorkshire College, Leeds, propones to hold a 
LONG VACATION OLABS In Mield-work (Surveying, 
Levelling, &0.), at Grasmere, Weatmorolapd, early 
in Anguet. — Yor particulars, address, ‘Prbfessor 
ARMSTRONG, St. Oswalds, Grasmere, R.4.0. GO 468 








THNDHERS. 
SINGAPORE TRAMWAYS. 


Mesera. Ker, Bovrox & Co., Glasgow, are prepared to 
reccive 


[lenders for the Su ply, f.o.b., 


of tho necessary RAILS, FISUMELATES, IRON 
or STEEL FIBHBOLTS and NUTS reqttired for the 
Singapore Tromways, according to Drawlyys and 
Specifications to be seen on and after 23rd dnst., at 
the Office of Joun Strain, Esq., C.K, 154, West 
Cvorge Street, Glasgow, from whom a Copy of the 
Spocitication and Form of Tender may be obtained 
on payment of Onc Guinea. 
ondera addressed “Singapore Tramways," to be 
lodyed not later than 7th July. 
Messrs. Kor, Bolton & Co., do not bind thenisclves 
to accept the lowest or any ender, G 876 


GREAT WESTERN KAILWAY. 











The Directors of this Compan) are prepared to roeelve 


Fenders for Additions to the 


GOODS SHED, at the Hridgend Statlon, 
CGlamoryanshire. 

Plans and Spocification may be men, and Forms of 
fonder and pills of Quantities obtaned, at the Office 
of the Engineer at the Newport (Won.) Station, on 
and aftor Tuosday, the lat proxinio. 





Tunders addresved to the undorslgned, and markud CLASS Ae ' mencing with 26th Anguat, and will bein the following 
outaide ‘' Tendor for Works at Bridgend,” will be re- Steel Ralls brauches of knowledge. Maximum of 
evived on or before Tuesday, the Loth proximo. Timber Sleporn. Parr I. Marks. 

Tho Directors do not bind themsdves to aceept the Wagon Sh ets, Nathematics—including Geometry, Trigono- 
lowest or any Tender. Staffordsdre Iron, motry, Algebra, Differential and Integral 100 

FRED, G. SAUNRERS, Copper Byes, Bars, &c. Calculus, and Geometrical Optics .. bid 
Paddington Station, London. Secretary. Currlagoittings, Mochanical Philosophy — including Statics 
Q3rd June, 1884. Gi 457 ‘i ane 7" ang pynomnles, Hydrottics and en: 100 
ND age ER ee he a ele ae i emp Buting, &c. cs, Pneumatics, and Heat regarded as a 
RELFAST HARBOUR leather fod. e source of Power ; - : ies bes és 
 —— | Bolts anWuts, &c. perimental Science—including Inorgonic 
TO ENGINEERS AND SHIPBULDERS. (ASS ©. ‘Oheniletey, Heat, Hlectricity. “ana | 100 
pasar Cast Ironhairs. Magnetism re ee ne : 
The Beltast Harbour Commissioners arc prepared to Glass Geology and Mineralogy At ie 40 
., POPRIYS ; CISS D No Oandidate will iA elbiol who does Ee aw 
[lenders for the Construetion Bevis some proficiency undor “He at least of tie Reads in 
of an Doublo-Laddor Self-Propelling Twit-Screw Portland Guent. Maximum of 
Stern-Well HOPPER DREDGER of Iron, to rate 800 Corrugatidron Bheets. : Part Il. Marke, 
tons of Spoil por hour, from a depth of 8b feet, rnd to Tenders must be mafon Forms, copies of which, | Strength and cer Properties of Materials, ) 100 
carry 1,500 tons on, say 13 ft. draught of water, with a} with Specifications, canhobtained on applleation at| and the (-culation of Strains — ad 
sufticiont freeboard of, any 4 foet, at a speed of 10| the Company's Otticas, i“insbury Circus, E.C.. on | (A.), Pelway and Canal Engineering és 140 
xtatute miles por hour, payment, for Clase Aid? cage, ‘tlese B. 10n, Gd, | Marine Engineering—including Harbour 140 

Or for Two wmallcr Dredgers, cach of about one-half | each: CVU. bs. each: and Class D, 2s. da; cacn | , Dock, Sca, and Reclamation Works , 
of the above carrying and propelling power, but with | (which, not. be returned), , ; cy Hydraulic Engineering — including) 149 

single ladders. «Directors do not bind thomsclves to accept the ater Bupply, Sewage, and Irrigation... 

Or for Two Bow-well Hopper Dredgars, cach t© Carl, wort or any Tondor (D.) Qounty Works—including Architecture, | 140 
800 tons, and propelled by twin xerews. "By order Roads, Drainage, and Kiver Works f 

Particulars of the yoncral arrangement and oon J. PITT KENNEDY — 
Rtructlon af ane Dredger required coun be ascertalned : ¢ 1000 


,« 0 Harbour Office! put oaan Tende ‘er will have t¢ 
satiafy himself v8 to the correctnoss and nutticiency ot 
the dimensions to secure what is required, ast 


therefor. 
Tondora, endorsed ‘Tender for Dredyor,” to be 
lodged with the undersigned on or before the @sth 
aluy of duly naxt. 
he Commissioners do not bind thenielves to accept 
the lowest or any Tender, 
Harbour Offfee, 
Tsolfnat, 24th cune, 1886, 


BOMBAY MUNICIPALITY. 
VEHAR WATER WORKS IMPROVEMENTS, 
‘ CAST IRON PIPES, &c 


W. A. CURRIE, Gi 464 
Secretary, 


The Municipal Commissioner for the City of Bombay 
is prepared to receive seale ; 


FPrenders for the Supply of 


about 6,800 tons of CAST-IRON PIPES 
or leas, varying in diameter from 94 in. Jawiwante: 
gel for cortain other Iron Work. ; 
endors must ho received In Bombay on or before 
Ona tai See i August, IME, wdfn ba 
unicipal Conimission 3 a , , 
onder for a on ler, Bombay,” and endorsged 
nted Copy of the Conditions of Contract, Specif- 
cation, Drawings, Bill of Quantities, gonera! direstions 
to Tenderers, and Form of Tender may be obtained 
of the undersigned, on payment of Rupoos Ton, or of 
ee W. oo R. Ourver, Solicitors, No. 1, Corhet 
“ ‘el i Gree urch Stroet, London, E.C,, on payment 
e Municipal Oommissioner doe 
to accept the ates or any Tender. pores 
ty order ef the Municipal Commissioner 
for the City of Bombay, asia 
Dy. Vv. Engr, in Mince Sannin F none 
Dy. Ys. Engr, , e. Munic : : 
Ny. Kix. Engr's Ottlee, Bombay, May 3 ee 
E,W. and R. OLIVER, 1,’ Corbet Court, Grace: 
church Streot, London, Rolicitors, , @ 483 
DRY DOCK AND 


THE NEWPORT (MON.) 8LIPWAY 
LIMITED, 


ENGINEERING OOMPANY, 

"T Yenders are invited by the 
Eve BOOK Company for the CONSTRUCTION of a 
Plans and Specifications ma 
of Mr. O. Rercuxnpacn, C.E. rf 
ininster, London, ( 
Company, 80, Dook 

Tenders may 


= yey oe Offices 
etoria d, Weat- 
and at the Offices of the aber. 
Srceee Newport, Mon. 
© sent in on or before Kleven o'clock 
a.im.on tho 17th July next, ad 
signed, at the Offices of the Osman mere uaer 
© lowest or any Tender not neceasaril acce 

by order of the Board,” aes 

WILLIAM WEST, G 419 
Secretary, 


(Neen: 45, Flusbury Circus, 


; he ore, 
Commissioners do not hold themaclyes reaponsiblu'DE AND ROHILKUND RAILWAY COMPANY, 





ENGINEERING 


MARYPORT AND CARLISLE RAILWAY, 


/ 


DUTCH STATE RAILWAY COMPANY, 


TO IRQN-WORK ae 

, CONTRACTORS, The Company wants to old 

at Directdrs of the abave Company Invite Sell about 6 ,000 tor ee 

% sess !a5ri- ) 
enders for the Supply Of | praTMe ON, BALeEa uslity (Dutch teste, io hot 
In the CONSTRUCTION of & BRIDE one Gea ens | a eealtincy Eagar ation, trom 20th July, 189 

‘ of a E ov tions and information, from uly, 

way at MARYPORT Station. pee hal at the ‘Offices of euld Company, Utrecht (shane 
Pl and at the Offices of Resident Engineers at a oa f 


aus and Specifgation may be seen, and Form of 
Tender and spon obtained, on application to 
Mr. Joskri Cantmriy, Engineer's Ottice, 
Carlisle Railway, Maryport. 

Sealed Tenders must be sent in, addreaged to the 
Secretary of the Company, Mary port, net later than 
Saturday, July 10th, 1844. 

Tho Directors do uot bind themselves to aogept the 


lowest or any Tendes, 
HUGH CARR, Secretary. 
Maryport, 24th June, 1884. G 484 


Meppel, Zutfen, Nymegen, Rotterdam, Breda, 


ryportand | Venloo. 


1884, on free a 
pany, Utrecht ( stale 
Tenders are to be de 
Angas 1884, at the Offices of said Company, Prec 
(Holland). 


APPOINTMENTS OPEN, 





ee Sree te, 


GREAT WESTERN| AND LONDON AND NORTH 
WESTERS JOINT RAILWAYS. 





The Joint Committee of the Great Western and Lon- 
don und North Wistern Railway Companios are 
prepared to receive 


MWNenders for the Construction 


of the Worst Kirby: Ixtension Line, which is 
about seven and three-quartr miles in length. 

Plans can be soen, and Sp-cification with Form of 
Tender and Statement of Quantitics obtained, on 
application to Mr. Ronrar §. Jounston, Engineer's 
Offlee, Woodalde Station, Brkenhead, on and after 
Tuceday, the 16th instant. :, 

for West Kirby Exten- 


Tendora endorsed ‘ Tend(r 
sion,” to be dulivored to ti undersigned, not later 
nt. 


than noon on Wednesday, tl 30th ins 
The Directors do not bindthemyelves to accept the 
lowent or any Tender. 
Birkenhead, 
2nd July, 1884. 


HILL, STAINKS. 


ENGINEERING AND MEQUANISM. 


Thin appointment becomes vacgit in Supt., 1844. 
The sala 


including the use of coals and 


President of the Colle re, 


Secrotary of the College, tr whom also ap 
for the appointmont, acoonpanied by tes 
may be made before the 29d July next. 


anew 








ey 


J. WAIT, Secretary, 
Q 477 


ee s: 


BOMBAY, BARODA, AND 
WAY CO 





CINTRAL INDIA RAIL 
MIANY. SHIP IN IRELAND. 





The Directors are prepared to resive, up to noon on 
Thursday, the 10thhuly, 


renders for the Supply of the 


following STORES, viz: 


25 and 26 Vict., c. 106, 






*,* Each of the groups lettered A., B., C., D., to 
include Designs, Estimates, Specifications, and the 
mechanical contrivances conuccted with it; and Can- 
didates will be required to show that they have been 
engaged in the practice of their profession on adequate 
works for a sufficiout time, or have had in some other 
wa) satisfactory opportunities of becoming acquainted 
with the practice Of thelr profossion in some one of the 
branches thus indicated. 

Limits of age, 26 and 40. 

I’crsons wishing to compete for those uppointmenty, 
or to he reported qualified to act as Deputies to County 
Surveyors, must make written application to the 
SxcRErARY, Civil Service Commission, London, 8. W. 

No peraon wil) be admitted to compete from whoin 
the Seoretary, Civil Service Commission, has not re- 
ceived, on or before the lst August, an be i mececurs on 
a prescribed form, which may be obtained froin him at 
once. 

Such enquiries ag may be necessary will bo made by 
the Civil Service Commissioners, with regard to the 
oye of Candidates, and also as to their health and 
character. 

Norr.—All the Candidates who reach the proscribed 
stundard, and furnish the required proof of age, 
health, character, and professional training, will, if 
they eo desire it, be certifled. Two of them will be 
arenes County BUEN OT OF: and the others will be 
e€ 


Officiating Secretary. 
London, E.C., 27th June, 1884. G 480 


-_~ — eee ee oan 


Limited. 


The Diroctors are prepared to recelvo 


enders for the Supply of the 


following STORES : 
STEEL GIRDEKS for Bangunga Bridye. 
STEEL FISH JOINTS. 
‘MACHINERY AND MACHINE TOOLS. 
‘STORES FOR LOCOMOTIVE DEPAKTMENT. 
*ASSENGER CARRIAGES and 
100DS WAGONS. 

cifications and Drawings may be reon at the 
O of Mr. W. F. Batno, Consulting Engincer of the 
Cany, 9, Victoria Chambers, Westminster, 5. W., 
Jv whom copies af the same may be obtained on 
P&nt, which payment will not be returned, 

‘ora, ondorsed with the names of the Stores to 
whthey refer, should be addreased to the under- 
sig. and delivered in sealed envelopes at the Oficos 
oF Company as under, not later than Eleven 
ae iu the morning of Wednesday, the Oth July, 


Tirectora do not bind themselves to accept the 
loWor any Tender. 





gible to act temporarily as Doputies, but will have 
no claim to be appointed County Surveyors. 
Dublin Castle, June 28th, 1884, G 472 


en ar te eer 


ik is intended to appoint 
PROFESSORS of METALLURGY and of ME- 


CHANICAL ENGINEERING in the Technical School 
in connection with Firth College, Shoffield. Tho 


Ry order of the Board, 
29, Lin's Lane, C. C. JOHNSTON, 
Con Street, E.C. Managing Directer, 
June 20th, 1884. G 481 


S 


ree a TS 





BOARD OF PUBLIC WORKS, 
NOTICE TO CONTRACTORS. 


led Tenders, addressed to 


7 10 undersigned, will be received up to Twelve | remuneration will depend on the qualifications of the 
o'olonoon on the 28rd day of July, 1884, for EX- | applicants, but will in no case be less than £300 per 
ECUIG WORKS at Carrigaholt, co. (are, viz: annum, together with a portion of the respective 


Class and Laboratory Fees. For further particulars, 
apply to the Rrg@isTRAR, to whom applications, stating 
experience aud qualifications, must be sont, with the 
naines of at least three referees, before 20th September, 


he Construction of a Pier $40 ft. Jong, 

he Construotion of a a 180 ft. long, 
he Construction of an Inclined Approach, 
he Excavation of aome Rock, and 


he Conatruction of an Sbproect Road, 1884 
accong to Plan and Specification to be scen at this EUBOK DRURY,  G 4538 
Ottiaand at the Offles of the Clerk of Petty Sessions Registrar. 


Firth College, Sheffield. 


at Cayaholt, ca. Clare. 
ender penton is to be on one of the Printed 


Formodged with the Specification) to be for a Lump 


pa Ane ee ae. 


LANCASHIRE AND YORKSHIRE RAILWAY. 





Sum,nd to be accompanied by o detail (giving 
Quanies and Prices), and to be endorsed ‘ Tender The Directors are desirous of receiving 
for Wa at Carrigaholt Pier, co. Clare.” Tho Board 


will mhe hound to accept the lowest or any Tender, 
N.B Persons tendering who have not previous) 
execut similar Worke for the Bonrd are requsated 
to forwd with the Tender such information and 
reforeng as will satiefy the Commissioners of their 
ability, every rewpect, to carry out the Contract, 
and thithey have had previous oxperience in the 
constrinon of works of a like nature. 
By order of the Board, 
Office Public Works, W. B. SOADY, G 665 
Dulin, 24th June, 188!. Secretary. 


A bplications from thoroughly 


competent persons for the APPOIN MENT 
of an ASSISTANT to the Engineer, to take chargo 
under him of the maintenance of the permanent 
way and works, Salary £700 per annum. 
Applications addressed to 
doreed “ Application for Appointment of Permanent 


Monday, the 7th July prox. 
Hunt's Bank, Manchester, J. H. STAFFORD, 
18th June, 1964. Secretary. 















Copies of Conditions arc sent after the 20th Fly, 
Hoation to the Offices of said @™- 


ivered on or before the sth of 
G 454 





Engi- 


ae SR HI PHI ES RR AT Of ES LOT 
BT Royal India 
NEERING COLLEGY 


COOPERS 


APPOINTMENT OF PROFESSOR Of HYDRAULIC 


ry is £600 (first yea £450 only), with 
bachelor quarters in the Colle ‘(partly furnished), 


The new appointment will benade by the Secretary 
of Stato for India, on the roommendation of the 


A statement of the duties nay be obtained froin the 
lications 
imonilals, 

G 421 





(Sounty or District Surveyor- 


An OPEN COMPETITION for Two County or District 
Surveyorships in Iroland, will be held in Dublin, ju 
August next, under the Acts 7 and 8 Vict,, c. 106, and 


The Examination will extend over the four days 
commencing with 12th August, and the six days com- 


e Directors, and en- | elght tons weight: pinion 4 ft. diamateg ; verth 


Way Superintendent,” to be forwarded not later than | diameter, workin 
G 879 | Yorkshire Boiler 





the LY 4, 1654. 
——= : e 
htsuan Wanted, in 


au 
\r) GLA - must havea thorough knowledge 
ere Be, Apa, as Bat 
Bulows at i AINKERING, 5 and 486, Bedtord Btreet, 
Strand, London, W.C. G 407 


DRAUGHTSMAN with practical knowledge of 
marine, railway, and 
of capital a partner: 
dress DRAUGHTSMAN, care 


Advertising Agonts, Hirst peo 


renoral engineering, compriding 
millwrights’ work ; if e 

ship might result.~-A 
of Lax & NIGHTINGALE, 


ve 


[['ravellers and Agents wanted 
- to 


ush fine durablo compound Machinery 
Olls, inerely and inoroasingly adopted. Liberal com- 
mission.—Addreaa J. B. TYLOR, 24, Finch Street, 
Whitechapal, London. G 374 








ists of Berths Vacant or 


WANTED. See ‘ENGINEERING REVIEW," 
weekly ld. ; of all News Ajonts. G 468 


ee ee 


SITUATIONS WANTED. 


arine Engineer wants 


EMPLOYMENT at sea or ashore (extra fixt- 
claas certificate); elght years’ experience at se. 
Address, M. E., Offices of ENainrmrixe, 85 86, 
Bedford Street, Strand, London, W.O. {G 474 

Young Engineer desires 

SITUATION as ASSISTANT; wovd help in 
Office Work and Drawing. Good referencey—Address 
G 6000, Offices of Exainerrinc, 85 and 46, Bedford 
Street, Strand, London, W.C. G 478 


anted, a Situationss Fitter : 

lately out of apprenticeapp. No objection 

to vo abroad.---Addrese, J. P. pUE, 51, Ponsonby 
Street, Mulgrave Strect, Liverpo*_.. 486 


veningEmplownent Wanted. 
~ions, Estimates, Reports 

wearin t_ Suan Jam. fet 
wl OO8.— ; ctorta 

ost ro Sattorsoa, London, S.W. G 482 


&e. 
moderate. 
Terracc, Home Road 


—————"- TANTED, &0. 


harlstown Foundry and 


Iror Vorks Co., Limited.— WANTED to purchase 
a wood second-hand 6-ton WEIGHING MACHINE, 
auita"¢ for ordinary 4 wheeled road wagon.—State 
ngwiculars and price to the SECRETARY, WATER 


» Nicnou.s, St. Austoll, Cornwall. G 458 


tone Breaker Wanted, New 


or Sccond-har 7. firat-clags, to break quartz, 
manganero, &e., & nower proferred, — 
giving price, maker's nu : and where to be seen, 
to No, 168 W, Measrs. A. F. Sitanrv & Co,, 14, Exchange 
Square, Glasgow. G 455 


ee rt are 


Se ee 
W anted, an Engineering 

FIRM, with a good connection amongat Gar 
Companies, to take up the manufacture and sale of a 
newly patented Gas Exhauster.—-For particulars, 


apply to J. C. R. OKES, M.1.M.E., 39, Queen Vioteria 
Street, London, E.C. G 456 


Agents Wanted, in all indus- 


trial centres, for the SALE of PROELL’S 
AUTOMATIC “EXPANSION APPARATUS (see En- 
gineering, March 21, 1884), for rendering existing slide 
valve engines, with throttle governors, equal to Corliss 
engines as reyards economy in fuel and rogularity of 
spect the latter being guaranteed not to vary more 
than one per cent. por minute. Results obtained in 
Tondon: sixteen per cent. extra work, besides twonty- 
five por cent. gaving in fuel.—Apply to HERMANN 
KUHNE, 34, Great Bt. Helen's, London, E.C. G 408 


[ comahanededinne Tuan comecenseeanaunnnemeemanamemmnanted 


Agents Wanted, to push First- 


class MACHINERY OILS commanding a large 
and successful sale. Liberal commission.—Address 


BOX 201, Post Office, Liverpool. 6233 


L}s** of Machinery Wanted or 


on SALE. See “ENGINEERING REVIEW,” 
weekly 1d.; of all News Agente. G 460 


FOR SALE. 


Sale or Hire, Locomotive 


or 
F TANK ENGINE; cylinders, 12 in. diam. ; 
sin. stroke; four wheels coupled; photograph on 
application ; new loconotives in progress.—THOMAS 
PECKETT, Atlas Engine Works, near Bristol, @ 461 


\ w. ¢ ” 

[vor Sale, “Engineering. 
: rec rable net of Vole, bound in Cloth to 
Vol. XXXVII., open to offer.—Address Mr. WALLIS, 
Bookseller, Hrixton Road. G 4 
ee ee ee a 
ff Sale, Steel Twin-Screw 
STEAM LAUNCH (being in progress and nearly 
finished), 55 ft. long by 18 ft. 6 in. beam, 6 ft. 6 in. 

decp, draught 8 ft. 6 in. ; compound non-condensin 

eniiea: 10 in. and 15in, by 14 1n. stroke; design 
for light draught and high speed. Sold ow neo 


owners requiring larger boat.— Apply, LOU 
BROTHERS, 111, Bothwell Street, Glasgow. G 420 


Fily-wheel for Sale, 12 ft. dia- 


meter, run 10}in. by Ofin., wide on face, in 
halves, bored to ine and turned on rim, weight five 
tons. — Address tenders to HUNTER & ENGLI8H, 
Engineers, 202, Bow Road, London, E. G 471 


ir oe ae went of SUA OT eaten tener OATY 
y 


n Sale, a Pair of Horizontal 


CONDENSING ENGINES, 16 in. and 22 in. 
cylinders, 36 in. stroke, fly spur 19 tt. diameter : ae 
r 


also two Boilers, each &8 ft. long, 7 ft. 
pressure 60 1b., inaured In the 

rance Com . Dellvery in 
abeut theee months, All in eondittion.— 
Address, GEO. CRADUOK & Co., Wakefield. G 476 








PO een 











pumps ; 


Jury 4, 1834. 
ANe 1 Second-hand Sissons 


WHITE'S Steam PILE DRIVER for 


SAL¥.—Apply SISSONS & WHITE, Hedon Noad, 
Hull, . ; G 435 








IN LIQUIDATION. 


fer Sale by Private Treaty, 


the old established and well-known and v 

nee works and business, THE PHUENIX 
NK WORKS, at Grantham, carried 
psted & Co., for the manufacture 
bie, vertical and other engines, steam cranes, 
boilers, patent threading machines, wood working 
machinery, orank axles, castings, &c, &c. These 
extensive works are situate in the Dysart Road, Gran- 
tham, close to the Great Northern Railway, and are 
now being carried on and are in full working order. 
Tho opportunity thus offered of acquiring a valuable 
works and bualnoss is an exceptionally rare ono. 

The works can be viewed on any day, and full par- 
ticulars ag to terms of Sale, &c., can be obtained from 


able en 








Menars. R. MACKAY & CO., 8, Lothbury, London, 
E.0, G 338 
jor Immediate Sale, at low 
prices for cash. 
Ssconp-HaAnp. 


LANCASHIRE BOILER, 18 ft. 3 in. by 7 ft, diameter. 

CORNISH BOILER, 12ft. by 4 ft. diameter. 

VERTICAL OROSS TUBE BOILER, 7 ft. Oin, by 
8 ft. 3in. dlameter. 

TANK LOOOMOTIVE, 4 whvecls ooupled, cylinders 
10 in, by 20in. 

A New 0 HP. CHAPLIN’S LOCOMOTIVE. 

KAIL END PLANING MAOHINE, by Craven Bros. 

RAIL STRAIGHTENING MACHINE, with engine 
attached, by Collier. 

No. 6 ROOTS BLOWERS, by Thwaites. 

Two No, 44 PATENT BLOWERS, by Ellis. 

Two SCOTT WHEEL MOULDING MACHINES. 

10-ton RAILWAY WEIGHING MACHINE. 

STEAM WINCHES, from 6 in, to 7 in. cylinders, 

For prices and ful] particulars of any of above 
apply to ‘PHILLIPS’ MONTHLY MACHINERY 
REGISTER,” Newport, Mon. 4804 


el 


L{ornbeam Plank, all thick- 
nesses, dry ; warranted English growth ; very 
larye stock; coys cut to any pattern at moderate 
et —J. KEEN, 264, Waterloo Bridge Koad, 
oudon, 8.E. 6191 


“ ed 


pound Surface Conden- 


om 

C sing MARINE ENGINES FOR SALE; cylinders 
10 In, and 20 in. diameter by 12in. stroke, fitted with 
Payton and Wilson's patent circular balanced and 
doublo-ported slide valves, and link motion revorsing 
yoar.-~Address ALEX. WILSON & CO., Vauxhall Iron 
Worke, Wandsworth Road, London, 8.W, 4968 





‘dori “ey, at Sees 


Heyptian Oil Mills, Vauxhall 
,OAD, LIVERPOOL —TO BE SOLD OR LET, 
the Egyptian Oil Mills, in Vauxhall Road and Boundary 
Street, on the banks of the Leeds and Liverpool 
Canal; together with all the Plant and Machinery 
in Ce working order. Vacant ; possession to be had 
2nd August, 1884. 

For partioulara apply to Messrs. GARDNER and 


0 
SMITH, Solicitors, 62, Dale Street, Liverpool. 5120 


™ s s e 

IL" Shipbuilders, Boilermakers 

and St atime SALE Le ihe treaty, 
the PLANT, MACHINERY, and STOCK-IN-TRADE 
belonging to the Kutate of T. & W. Taward & Co., 
Low Bonwell, Newoastle-on-Tyne. The premises are 
hold on a long lease at a low rental, extend over two 
acros, and are fully equipped, inoluding hydraulic 
machinery for carrying on extensively tho above 
businesses. Transfer of the lease can be arranged, and 
adjoining Jand for purposos of extension seoured.— 
Full particulars on application to the Trustee, Mr. 
HENRY CHAPMAN ape ae Fletaher & Co.), 
Mosley Street, Newcastle-on-Tyne, G 3h3 


») 5 

A/@J ENGINE, high class, new, FOR SALE on 
advantageous terms. A 14 HP. PORTABLE STEAM 
ENGINE, excellent, second-hand, with two 6 ft. pan 
Mortar Mills and ao 6 ft. by 2%t. 6 in. Saw Table 
complete.—For price, or to view, apply te BARROWS 
and BTEWART, Engineers, Banbury, Oxon. 608 


Powers ! Boilers !! Boilers ! 1! 
The Largest Stock in London of Cornish 
or Vertical Boilers for Sale or Hire from 2 to 80 horse 
nower.—IF’. BONE, South London Boiler Works, Long 


ane, Borough, Boilers repaired by practical sie 











1 ware re 


HP. Portable Steam 








0 


nly 
e e ™~ 

Kypgines and Boilers for Sale. 

50 HP. Beam Condenelng,new, cylinder 24 by 48 in. 

25 HP. ditto oylinder 18 by 30, with 
Lancashire Hoilor fitted complete; may be seon wgyking. 
2%, HP, Inverted Condensing, cylinder | 30, nearly 
new. 20 HP. Horizontal, jacketted, cylinder14 by 86. 
10 HP, Table, non-condensing, cylinder 10 by 18 In. 
2 HP. Vertical Engine and Bollor combined, good 
condition. Cornish Boller, 18} ft. by 4} ft.. with 
fittings, tested to 00 lb. Cornish Boiler, 12 ft. by 4 
with fittings, teated to 100 Ib, 5 

The above offered very cheap, to clear out stock. 

SPENCER & Oo., Melksham Foundry, Melksham, Wilta, 





{t., 
167 


ank Locomotives, 4 or 6 
wheels coupled. Specification and workman- 


ahip equal to Main Line Engines. Apply to R. & W. 
HAWTHORN, Engineers, Newcastle-on-Tyne. 
Bee Advertisement, page 42. 4954 





ocomotive Tank Engines 
always in stock or p eee. —HUDS WELL, 


E and O0O., Railwa undry, Leeds, Sole 
Makers ct HODGERS' PATENT WROUGHT IRON 
PULLEYS. See Illustrated Advertisement, page 38. 


Fireteam 
: shore Line, Lieries, ° 
tractors, Iron a ones Manatactarics, &o., from a 
superior specification, equal to their first-class Railway 
Engines, and specially adapted to sharp curves and 
heavy A ma: always oS had at short notice 
trom , HA ORN, and Co, Looo- 
motive, @, and Stationary Engine Works, Gates- 
head-on-Tyne 1524 


ENGINEERING. 


H “sting Sheers. — Largest 


class, three iron masts, 100 ft. high, with 
pore and hand gear, chains, blocka, &0., complete 
or lifting boilerg and machinery; also powertul 
CHUCK JATHE, 14 f(t. diameter, and othor large tools. 
Will be SOLD at tha CANAT, IRONWORKS SALE, 
Millwall, London, E. Q 466 


See ae se mmmmmmmosmtand 


ere 


Boers. —Two First-class Lan- 

OASHIRE BOILERS, 32ft. by 7ft., two flues, 
with five cross tubea in each flue; with fittings. 
Guaranteed for 60 Ibs, pressure. 

Two excellent Galloway Patent Boilers, 236ft. by 
6 ft. Gin., two flucs into combustion chamber, with 
twenty-four tubes and two water pockets, and fittings. 
Guaranteed for 65 lbs, pressure, 

One excellent Boller, 30 ft. by 7ft , two fines, with 
fittings. Guaranteed for 60 lbs. pressure. 

One excellent Hadficld's Patent Boller, 27 {t. by 7 ft. 
Guarantecd for AO Ibs. pressure. 

C. H. BERRISFORD, 12, Bank Street, Crosa 
Street, Manchester. Q 473 




















Ready for Delivery :— 
One Radlal Drilling Machine, 6 ft, arm. 

One 14 in. stroke Shaping Machine, 6 ft. bed. 

One 12 in. ditto ditto aitto. 

One 14 1p. centre siding: Surfacing, and Scrow- 
cutting Latho, 14 ft. gap bed. 

Onc loin. ditto ditto ditto, 16 ft. gap bed. 

Ono 8 in. centre, rison to 10 in. centro, Sliding, Sur- 
facing, and Sorew-cutting Lathe, 12 ft. gap hed. 

One 10 i. stroke Slotting Machine. 

One jin. by Zin. Punching, Shearing, and Angle- 
Tron Cutting Machine, 18 in. gaps, to cut 4 in. by 4 in. 
by @ in. angles. 

One 36 in, Pillar Drilling Machine. 

GEORGE BOOTH & CO., Engineers’ Tool Makern, 
Halifax. 6225 


ranes! Cranes!! 
New, In stock and progress. 
Two 6 ton Steam Derrick Cranes, 60 ft jibs, 
10 f 





Two $ton_,, ¥ - hott. ,, 
One ton _,, ‘6 es 60 ft. ,, 
Three 3 ton Hand a ‘ 4Oft. ,, 
Four 2Zton ,, ee “ a0 ft. ,, 
Six léton ,, Fe is 40 ft. ,, 
Threolton ,, ‘3 S6ft. 4, 


#2 
Four jton , a 25830 ft. ,, 
Also number second-hand for sale or hire. —BUTTERS 
BROTHERS, Ferey Crane and Engine Works, Pork 
Street, 8S. S., or Officer, 98, Hope Strect, Glasvow, G331 


ane Boiler 








Engincers and 


fh 
MAKERS.—FOR SALE: 
7 {t. Radia! Drill. 
ee ditto. 
4,, ditto. 
2 in. petew ing Machine, to screw at once up, 
é », Single End Punch and Shear. 
» Double End ditto, with Angie Shear. 
12 ,, Centre Lathe, 12 ft. gap bed, 
a ditto. 10 itto. 
10 ,, stroke Shaping Machine. 
SECOND-HAND TOOLS. 
8 ft. Bin. Radial Drill. 
8 in, stroke Slotting Machine. 
8 ,, Spindle Drill for Bridge Builders. 
3 ,, Punch and Shear. 
8 ,, Lathe, 20 ft. long. 
8 ft. rquare Planing Machine, 9 ft. lony. GQ 429 
RUSHWORTH & CO., Sowerby Bridye, Yorkshire, 





AUOTION SALES. 


BARROW-IN- FURNESS, 

STEEL FOUNDERS, ENGINEERS 

AND CAPITALISTS. 

Very important Stec! Casting Works, Foundries, and 
Fitting Shops, to be SOLD BY AUCTION, by 


essrs. Leedam & Harrison, 


at the Imperial Hotel, Barrow-in-Furness, in 
the County of Lancaster, on Monpay, the 2lst day of 
JULY, 1884, at Six for Seven o'clock in tho Evening 
recisely (by order of the Liquidator), subject to 
nditions to be then and there produced, all that 
compas and VALUABLE PROPERTY, known as tho 
Works of the Steu! Casting Company, Limited, situate 
at Ormegill. The property comprises 24. 3R. 25} ¥, 
of freehold land, with sidings laid throughout; lofty 
double-bay foundry, with drying stoves abutting upon 
it, gas furnaces, melting house, fron gas ovens for 
annealing pots, pot makers’ room, with an iron floor 
and a fixed apparatus for making pots, as producers 
(with flues and chimney stack), conl depot (to which 
a aiding is laid), and annealing stoves. 

The Rropenty occupies an oxvellent position olose to 
the main line of the Furness railway, and thoreforce, 
has easy access to the docks of Barrow, 

For further particulars a Hapa may be madeu 
to Messrs. LEEDAM & HARRISON, Auctioneers and 
Land Agents, Burton-upon-Trent; or to Mr. C. FF. 
PRESTON, Solicitor, Barrow-in- Furness. G 462 


TO 


tn 


EMMETT ENGINE WORKS, Emmett Strect, Poplar, 
E, — On Monpvay, Juuy ldth, 1884, at Eleven ‘for 
Twelve o'clock precisely, 


r. Bradshaw Brown will Sell 


by PUBLIO AUCTION in Lots on the ou 
as nbove, the ENGINEER'S MACHINERY, Tools 
Stock, comprising 10 horse-power and 6 horse-power 
horizontal engines and vertioal botler, 100 f¢. praeaaie| 
14 in, to 2 in. diameter, ten self-acting surfacing an 
screw - cutting gap lathes, 6 in. to 30 in. centres; 
planing, screwing, shaping, and radial and vertical 
drilling machines; the contents of stores, office fur- 
niture, and a quantity of miscellaneous articles.— 
AUCTIONEER'S Offices, 59, Fenchurch Street, £.0. 
and Estate Offices, Millwall, E. @ 476 











emotes ee re ners erm or et emeemm ee See 


TO SEWING MACHINE MANUFACTURERS EN- 
GINEERS, AND OTHERS. — At No. 118, White 
Horse Street, Stepnoy, E., on Turapay, 8th JULY, 
1884, at Twelve for One o'clock precisely, 


M:: Bradshaw Brown will Sell 
b 


y PUBLIC AUCTION, in Lots suitable for 
private and trade buyers, 250 SEWING MACHINES, 
sewing machine tables (walnut and mahogany tops), 
18 welf-acting and treadie screw cutting lathos, bin. to 
Sin. centres; grindatones, vices, and machine tools, 
six drilling and milling machinea, two planing machines, 
oneslotting machine, 20planing machines, vices, boring 
bara, 6 HP. vertical engine and boiler, files, driving 
belts, smiths’ tools, 15 tons of scrap iron, fixtures, 
fAttings, and a quantity of miscellaneous ¢ffects.— 
Solicitors, Messrs, Newman, Haya & Co., 8, re 
Gardena, E.C.; AUCTIONEER’S Offices, 59, Fen- 
church Street, E.C., and Eatate Otfices, Millwall. G442 


IMPORTANT SALE or ENGINEERS’ TOOLS, PLANT 
AND MACHINERY, MORTAR MILLS (all sizes quite 
now), STEAM PUMPS, PATTERNS, &o.—Owing to 
Dissolution of Partnership, 


r. C. Pollard has received 


instructions from Messrs. Arthur D, Studd 
and Co,, to OFFER, by PUBLIC AUCTION in the 
ard adjoining the Glendon Engine Works, Kettering, 
orthamptonshire, on Fripay, lith Jury, at Ten for 
Eleven o'clock mpt, the following among many 
other lots too numerous to mention :—-Lathes, drilling 
machious, shaping and screwing machines, punching 
and shearing press (new); engines, shafting, circular 
saw bench, portable forge, three in bellows, scvoral 
steam pumps; also a number of pumps in progress 
partly finlahed, with all the valuable sets of attains 
of their celebrated steam pumps, ull sizes rangin 
from 1jJn. to 12 in, rams; 10 ton apring dray litted 
with double shafts, and all iron bound, suitable for 
moving very ar machinery; mortar mill all sizes 
with engines and boilers, and on carriages, also on 
bedplates ; pullicy, shaftiny, bearings, hanyers, fly- 
wheels, brags fittings, and general engineers’ stores. --- 
Catalogues of the AUUOTIONEERS, or of Mensars. 
Artivur D. Strupp & Co., Glendon Engine Works, 
Kettering. G 438 
THE CANAL IRONWORKS, MILLWALL, LONDON, 
Engineers’ Tools, Machinery, and Stores for Sale, 
under a dissolution of partnership and determination 
of the lease, 


essrs. Fuller, Horsey, Sons, 


AND CASSELL are instructed to SELL BY 
AUCTION, on the Premlees, Canal Ironworks, Millwall, 
on Tuxspay, JuLy Ihth (instead of July sth, as pre- 
viously advertised), and following days, at One o’clock 
precisely each day, ENGINEERS’ TOOLS, Machinery, 
and Sioned, puncipel y by Whitworth, Shanks, Buckton, 
Colhier, and Nasmyth, tucluding 20 celf-acting, acraw- 
cutting, surfacing, and boring lathes, from 5-in. to 
48-in. centres, with face plates up to 14 ft. diameter, 
five horizontal and xortloal boring machines, one very 
powerful vertical ditto, capable of boring cylinders up 
to 11 feet diameter, eleven vertical and walldrilling 
machines, nine placing machines, two shaping ma- 
chines, four elotting machines, from 12 in. to 6 ft. 
stroke, five nut-shaping and facing machines; six 
screwing machinos, CGarforth’s ateam rivetting ma- 
chine, two steam hammers (10 ewt. and 2 cwt.), by 
Nasmyth; punching and shearing machine; siniths’ 
forges and crancs; fourteen wharf and foundry cranes ; 
a very powerful set of sheer-logs, capable of lifting the 
heaviest weights, 100 ft. high, with steam and hand 
pearing; five cupolas; four fans; drying stoves and 
air furnace; loam null, two condensing borm engines 
(25 and 12 horse-power); four steam boilers, shafting, 
riggers and leather bunds; 40 tons foundry boxes, 30 tons 
flask welts and loam plates; 6 tons touundry beams, 
ludles, and foundry tools ; 40 tonk scrap iron, 6 tons 
pig, 6 tons bolts, nuts, and rivets; 16 tone chain and 
chain sings, 30 tons new bar fron, 15 tons useful ditto, 
10 tons steol and iron tools, 10 tons boring bars and 
heads, 10 tons smiths’ tools, anvils, vices, benches, 
lifting blocks; 6 tons rope fall, twelve crabs, two cast- 
iron tanks; large quantity screwing tackle, gauges, and 
surface plates, saw bench, band saw, four pattern- 
makers’ tathes, 2-ton weighing machine, four patra 
steslyards up to 40 tons, quantity stores, 80 dozen 
new files, 4 tons old lead, vaunble collection of wood 
and cast-iron patterns and brasa models, office furni- 
ture and numerous other effects. Muy be viewed three 
working days preceding and mornings ef sale, and 
catalogues had on the premises ; of the Auctioneers, 
Mesars, FULLER, HORSEY, SONS, and CASSELL, 
UU, Billiter Square, E.O.; and of Messrs. GODDEN, 
HOLME & CO., Solicitors, No. 84, Old Jewry, ee 

£459 











PUBLICATIONS. 
Now Ready, Royal 32 mo., 7s. €d. 


Nn e 
n Electrical Pocket Book. 
By JOHN MUNRO, C.E., and A. JAMIESON, 
C.F., M.S.T.F., F.R.5.B. With Diagrams. 

GENERAL CONTENTS: Units of Mawurement—- Meunres 
— Toasting — Conductors — Digtectrics — Bubimarine Cabloa — ‘Tele- 
graphy—Klectro-Chomistry and Melallurgy  Batterles —Dynuinos 
and Motors—Kilectric Lighting —Miscellaneous 

“WONDERFULLY PERFECT. Worthy of ull the 
commendation we can give it,”—Hlectrician. 

‘A veritable Pocket-companion."—Telegraphist. 

CHARLES GRIFFIN & CO., Exeter Strect, Strand, 

LONDON. 5181 


ee rena ft ees 


Demy 8vo. cloth, Voi 2a. 6d. (post free 


Tubulated eights of Tron 


AND OTHER METALS ror Tie UBF OF ENGI. 
NEERS axpd DRAUGHTSMEN. By GQ. M. MAY.— 
Address: BRAMPTON, near Chesterfleld. 6168 


Mee ee ee ee ae - 


Demy 8vo. Price 1s., per post, 1s. 14d, lustrated, 


[the Story of the Battle of 


PORT SAID. A Chapter in the History of she 
Future. Reprinted from ‘ PA eee ar Published 
at 36 and 86, Bedford Street, Strand, W.C., and to be 
had at all Bookatalls and News Agents. 


Post Free 7d. 


Summary of the New 
PATENT ACT, 1888. By W. LLOYD WISE 
(of Lineoln’s Inn Fields, London) Member of Council of 
e Institute of Patent Agents, M. Inst. M.E., M. Iron 
and Steel Inst., Aseec. Inst. C.E., Assoc. Inst. N.A. 
rinted from ENG@INRARING. 
London: Offices of EN@tnrrrina, 35 & 86, Bodford 
Btreet, Strand, W.C. _ 4781 
Just published, price 6d., by post 64d. 
Fourth Rdition, adapted to the New Law. 


pecifications as Bases of 
P 


ATENTS. 
WILLIAM SPENOE, Assoo. Inst. C.E. 
Sold by GEORGE DOWNING, 8, Quality Court. 
Chancery Lane. 4049 


Just published, tmportel oe prico Ss. in 
clo 


h 78. 
he Petroleum Industry of 


SOUTHERN KUSSIA. By CH. MARVIN, 
Author of “The Russians at Merv and Herat,” “ Re- 
connoltring Central Avia,” “The Russian Campaign 
against the Turcomans,” &c. (Keprinted from **Kn- 


neoring.” 
eh oO. a ainaeainic: 35 & 86, Budford Street, Strand. 


- ne ee ene 


Just Published. 
Crown &vo, cloth, 172 fi with 68 Iustrations, 8s, 6d. 


ractical Electric Lighting. 


By A. BROMLEY HOLMES, Assoc. M, Inst. O.E. 
Becond Edition, onlar ret. 
London: E. & F. N. SPON, 16, Charing Cross. 
New York; 44, Murray Street. 


rem le 


paper covers, 
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tone - Working Machinery, 
AND THE RAPID AND &CONOMICAL . 


VERSION OF STONE. With Hints on the Arrane- 
evant and Managemont of Stone Works. By M. POWIS 


** Wood-Working Machinery,” * Saw Milla,” &d. With 
numerous Illustrations. 


Inst. ME., A.-M, Inst. C.K., Author of. 
Crown, 8vo, price 98., cloth. 


C team and Machinery 

MANAGEMENT; A Guide to the Arrangement 
and liconomical Management of Machinery; with 
Hinta on Constrygtien and Selection, By M. POWIS 
BALE, M. bps. MALLY - A.-M. Inst. CLE, With 
numerous Wustrations, Price 3s., cloth. 


A Treatise on «Earthy and 

OTHER MINERALS AND MINING. By D. 
C. DAVIES, V.@8. Cattern, with and fining % 
Companion, Volume to the same Author's ‘ Motalll- 
ferous Minerals and Mining.” With numerous Illus- 
trations. Crown 8vo, price 128 @d., cloth, 


MMhe Naval Architects’ and 


SHIPRUILDERS' POCKET-BOOK OY FOR. 
MUL, RULES AND TABLES, AND MARINE 
ENGINEERS’ AND SURVEYORS’ HANDY BOOK 
OF REFERENCE. By C. MACKKOW, M LNA. 
Third Edition, revised, Feap. kvo, price lus td 

“Contains such rules and tables as every Naval 
Architect and Shipbuilder must at some time or 
other require.”—Hunt's Yachtur Mayazune. 


Be Implements and Ma- 


CHINES. A Practical Troatiso on the applica- 
tion of Power to the Operations of Agriculture: and 
on various Machinos used in the Threshing Barn, in 
the Stock Yard, and in the Duiry, &., &c. By Pro- 
fessor JOHN SCOTT. With 123 Ilnatrations. (Being 
the 6th Volume of Soott’s Farm Eragiueuring Text- 
Books). Price 2s  [WKALE 4s SERIES, 

CROSBY LOCKWOOD & CO., 7, Stationers’ Hall 
Court, London, B.C. G 476 


{ngineering Review (Man- 
GHESTER); published weekly; price One 
G 470 
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Penny. 


MISOELLANEODS. 


are pened 
Partridge and Cooper, 192, 

FLEET STREET, LONDON, Wholesale and 
Retail Manufacturing Stationors. ° Tracing Linen, 
Tracing Paper, Drawing Paper, Sectional Paper. 
Mounted Papers, Continuous Papers, Pencils, Pons, &. 
&o., at reduced prices. Samples and prices free. 4041 


W heatley Kirk, Price, and 
GOULTY. (Eatablished 1850. 
MECHANICAL VALUERS, AUCTIONEERS, AND 
ARBITRATORS 
Albert Chambers, Albert Square, Manchester ; and 
62, Queen Victoria Street, London, E.C. 











[yngineering Firms of Good 
EPUTE, open to admit partners or desirous 
of selling outright, are requdsted to communicate 
with the undersigned, who have numbers of clients 


open for such.—-WHEATLEY KIRK, PRICE, and 
ULTY, 52, Queen Victoria Street, London, E.0. 4926 








Partnerships. — Gentlemen 


(practical engineers) desirous of entering eata- 
blished Engineering concerns, are invited to commu- 
nicate with the undersigned, who have numorous bona 
fide ostablishmonts open to admit such. Roforences 
aro given and required.-—WHEATLEY KIRK, PRICE, 
and GOULTY, 6¥, Queen Victoria Strent, London, E.C. 


A’e: Chaplin &+Co., Cran- 


STON HILL ENGINE WORKS, GLASGOW 

Patentees and Sole Manufacturers of CHAPLINS' 
PATENT STEAM CRANES, HOISTS, LOCOMOTIVES, 
and other Engincs and Boilers.—London Howe : 68, 
Queen Victoria Street, London, E.C. 2470 


cee ee et at tenet ne ~ 


hd nN . 
( ; eoree H. Firth, Engineer 
and Merchant, 25, Piece Hall Yard, Bradford, 
England. Engines, Tools, Fittings and Requisites of 


all kinds for Engineers, Contractors, Manufacturers, 
&c, Clork’s Gas Ungimnes. D1s4 








r e ° 

radforis }lachinery Ouls. 

The hest and cherpest in the market ; succeas- 
fully used and most hin...» spoken of by thousands of 
leading firms. Users of steam power, before purchasing 
elsewhere, are invited to apply for post-free samples, 
circulars, and hundreds of ¢-nd@ fde testimonials, to 
JOHN BRADFORD & SON, Liverpool. 234 


AR Ae el ot 4 


Bs & Copper Boiler Tubes, 
—MUNTZ’S METAL OOMPANY, LIMITED, 
Fronch Walls, near Biruingham,.—Manufacturers of 
Solid Drawn Brass and Oopper Boller Tubes, Con- 
donser Plate and Tubes, Pump Rods, Sorew Bolts, &. 
London genta, CHARLES MOSS & OO., 28, Rood 
Lane, London, B.C. 633 


L606 Demon Os oO te 
Hyngineering Drawings, Plans, 
TRACINGS, &.—W. H. WHRKATLEY & CO., 


Engineers and Mechanical piri satin 156, Strand. 
oN. H. W. & Co. are practical Kngineers. G 483 








[ilectric Lighting.—-Iing1- 
4 neers, Steamship Owners, Shipbuilders, Mill 
Owners, and others deslrous of employing electric 
illumination (either arc or Incandescence) should apply 
to the JARMAN ELECTRICAL COMPANY for prices 
of Dynamos, Accumulators, Lamps and Electro- 


plating, Mackintosh Lane, Homerton, Pere 
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prwn gs, Plans, Tracings 

oouracy bee tch, 
&o., executed with A and Denpate 
yical and General Draughtemen, 


Ghan Lane, W,0. as ss 
ce @, 
a -M. ana T. are thoroughly practical Engineers. 
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HIGH COURT OF JUSTICE.—Caancuny Division. 
TO MANUFACTURERS, MERCHANTS, ay USERS 
OF WESTON'S' PUL PULLEY BLOCKS. 


r[langye v. Priest.—An In- 


Defendant, Not! oie He by ai inet " EWARD 
efen a 08 ere ven, a 
of TWENTY POUNDS will be by 
Limited, of Cornwall Works, 8 wick, near Bir- 
mingham, to an cee ving them or thelr preelaee 
rst info will lead to 
spigot the granting of a similar in caetion 
fa Wen rsons MAKING, BUYI 
BELLING | eten's Pulley Blocks having meee rer, 
angye’s Improv es (paten , 
- colourable imitations thereof pret wi brad nd 
pply to Messrs. J. B. CLARKE & CO., 40 Waterloo 
Biroet, Birmingham, Solicitors to Tangyos Limited. 
2 7th February, 1864, 


r. J. H. Rimbault, En 


aver 

Pe = eering,”’ “Tron, " “Tho Steam- 
den hive: Coveut Gardon, Ww.C. 

te cedars promptly executed. 508 
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ater Paver _—_New System 


OF WORKING, 
i igs tele APPLIED TO WIIRELH AND TURRINES, 
J. H. Bede He MING, BTROUD, GLOUCESTERSHIRE. 


nes 


Petite 











ee ee 


Tennis Patent ee ae Full- 





wey HIGH-PRESSURE VALVES, for Steam, 
Water, Gas, &c. For list and terms, app 
T. H. P. DENNIS & 0O., Chel ae 
Tenaga Office—Mansion House pullats E.0. 
AGENTS : Glasgow—H. Bunnett & rap he 
Liverpool —RAaxsoun & Maranaut. 172, S00 sand bond 


Nottingham—-Nuaw & Co., 7 Bo Oteect. 


aw. Heron & BON, Hunalet Lane. 6006 


Westminster Tracing Office. 


Tracings made correctly and aa paditicusly. 
Katimatos given. Black line copies sue 
11, Little Queen St. eBtory "ns Gate, 





perior to bluc), -—- 
estminater. G 487 





ee rgerererwwen « 


Machinery or Speciality to 


MANUFACTURE.-—Advortisors, having Works 
and Foundry near London, can offer ‘great facilities 
to En dah having no works of their own, or to 
Paten a reguiting nen. inventions ined and tosted. 
rhage psi ., at C. H. May & Co.'s General 
Advertising Offices, 78, Gracechure h Street. G 4% 


pee hn eee eetete ne ae: ee ey me eee 


oal- Saving Fire Bars. 


enwick’s Patent.) 
GREAT ECONOMY IN COST and FURT. 
ANDREW HANDYSIDE & CO., Limited, Derby. 
82, Walbrook, London. 6187 


caanatinaraizensanimamnantdesenananeeditensmmenhtatoetneteampmtenincest em eonete amma 


THE STAFFORDSHIRE 


Wheel and Axle Company, 


LIMITED, 

Manvfacturers of MANSELL ‘woop WHEEIS, 
RAILWAY CARRIAGE and WAGON WHEELS and 
AXLES of every dosoription 
HAMMERED USES AND OTHER FORGINGS. 

SPRING HILL, BIRMINGHAM. 4680 


ern man UN eR gen Ne om 


VY auxhall Donkey Pumps.— 


Purchasers on the a ie aro sae 
against sorvile imitations of theso well-known Pumps 
now being manufactured in Germany. Ordors should 
be given through our accredited Agonts, or sent direct 
to eur works. ~ sizes are in stook, ready for im- 
mediate delivery.—ALEXANDER WILSON and CO., 
Vauxhall Iron Vorks, Wandsworth Road, London. 


me ee me A RRA a, nl oe el wt NNN St es ARLE tnt meee —een eine need 


Railway Contractors, En- 


O 
T GINEERS fad Othera, r sel bapa to ship very 
bas! packages to any part of ‘the W orl 

he steamer ‘‘ Engineor” (with the largest hatchway 
in the World), and other suitable steam and saili 
tonnage; all of light draught.—For Freight an 
Insuragco Estimates apply to the Agents; 
GOODY EAR & O0O., Liverpool ; 4963 
HENRY HEAD & , London and Manchester ; 
TATHAM & 00., +» 9, Graceck Graoechurch Btreet, London, E. O. 


ee 


mee 





M idland d Railwa Carriage 
AND WAGON COMPA Limited ABBEY 
WORKS, SHREWSBURY, & BIRMINGHAM, 


Manufacturors of RAILWAY OAIIAGES. TRAM 
CARS, and WAGONS of every description, for Cash, 
Deferred Payment over a series tien or on hire. 

RAILWAY WHEELS and AXL KLE BOXES 
WROUGHT IRON BUFFERS, and "FORGINGS an 
CASTINGS made to any Pattern, Specification, or 
Drawing. Bullders of the Portrush Electric Tramcars. 

D. N. ARNOLD, Genoral Manager. 65012 


Burham Brick, Lime, and 


e 
T CEMENT OOMPANY LIMITED 
NICHOLAS LANE, LOMBARD STREET, E.O. 
Lonpon Darors: 
BURHAM WHARF, BELVEDERE ROAD 
LAMBETH, 8.8., VICTORIA WHARF, AND DRAW 
DOOK, NINE ELMS, 8.W. 
GALT BRICKS, Cornice Tiles and Tubes, oins, 
Chimney Pots, Drain Pi , &o. Gre Stone edway 
Lime, fresh from the pany’s Ki a, aay ose in 
barge-loads hag ey or by the van-load, from 
PORTLAND 





the Com . Plaster of ‘Paris, PO 

SHEPPY, and ROMAN CEMENTS, as manufactured 

at the Com pal Ales pereg on the banks of 

the River way, and at Murston, near Sitting- 
oe Kent. 


auuan d made to ord 
REAT at pees cuir HYDRAULIO LIME. 

lic, of great strength 

aad ridesctt | feet ae ander pater, and becomos 

PARR AND Wthongs. PATENT | COMBINATION 

aetine bene "Briok, Lime, and ent Pere oe 

to 8 ne ceo ae a0. 
pate a 


‘S PATENT 
manufactured Peaaan Compene the Burhan & Brick, une and 


A great varaty of deigus are few for 
Stnae Ris bs be toue ca Wels Lamson Dee, 
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[the Ashbury Railwa val Carriage Quun Fire and Life Offices, acent Aes 
AND IRON tang Fed 8 Tpreadneedie grec beat griag Oreo 8.W. PATENTS. 

Manufacturers of every dese FIRE.--Established 1710.—Home and Foreign Alison Bros., Patent Agente 
Way GA Cane Raceway a PwAGOMD,. Pp insure seatebiined se Fpecially low rates for 52, 7 arta born, pray W.G. British, 
and W: OARS et Axles, Iron Roofing Girders, you Na Large bonuses. Immediate iene Colonial 7 Foreign Pr atents obtained. Bearches 
Pravaling and Fixed Daria’ weitches, Cecomeee | ee Sra an ls a — — et 
&o. ko. Wagons built for Gesh, or for deferred C ARRICK &; RITCHIE, atents.—Mr. EK. LP. ex- 
Payment: —London Office : 28, Queen Street, B.0. 610 ANDER, Fel. Inst. P. A., of more than thirty 
ge ee ee ee Waverley Engineering Works, ce Ail Gusinees connected Sith BRITISH, GOLO- 
e Metropolitan Railwa EDINBURGH NIAL, and FOREIGN PA’ and REGISTRA- 
CARRIAGE & WAGON COMPANY (intel we : bolted OFFICE or TRADE MARKS at moderate 
Saltley Works, Birmingham, Successors to Messrs. : J vo ENTS, 96, Somthasapton 


Josmru Waiaet and Sons, Manstacturers of Railway 
Carriages, Tramway Oars, Wagons, and Railway 


lronwork ‘of every description 
RAILWAY GARRIAG and WAGONS built for 
YMENTS EX 


CASH, or UPON DEFERRED PA 
TENDING over a SERIES of YEARS. 

A large number of COAL, IRONSTONE, BAL- 
LAST, and other WAGONS to be LET on HIRE. 

Manufactory and Chief Office—Sa.ruey Worxs, 
BIRMINGHAM. 

Branch Wagon Works-— East Moors, 
and Guaar Eastarn RAILwaY, PRYBRROROUGH. 


London Offices—No. 85, GracucuvRcH saat 
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MAKERS OF 


Steam and Hand 
DERRICK CRANES, 


Wharf Cranes, Overhead 

Travelling Cranes for Hand ,. 

or Power; rorete Hoist-§ 
ing Engines, &0 4263 


SERIES] 





In Two Volumes, Half Morocco, Price £3. Imperial 4to, Illustrated by 176 Plates 
and 205 Engravings in the Text. 


RECENT PRACTICE 
MARINE ENGINEERING 


BY WILULITIAM FH. MAW. 


ee Te ee ON 


(Partially ie JSrom ‘‘ ENGINEERING.”) 


ea ee a 


Amongst the Ein 
‘* Coquette,” * 
‘* Bacchante ;” also those of the 


~~ 


ines illustrated in this work are those of H.M.S. “ Devastation 
Rover, ” “Tenedos,” ‘ Nelson,” “ Satellite,” ‘‘ Conqueror, 
S. “Parisian,” ‘‘ City af Richmond,” dc Gallia,” ‘‘ Richard 


ne ee te eer 


en Grappler,” 


” oadicea,” and 


66 


Kush,” ‘‘ Mexican, ” “Ttata,” ‘ Ulf,” - “'Thorwaldaen, ” Lord Jeffrey, vow Inchrhona,” 
‘A berdeen, ” « Servia,” Mercator, » 6 Penns lvania,” Friedrich der Grosse,” ‘* Dante,” 
Tea,” “Moor, ” “ Arizona,” “Grecian, oe anderer, ” “Novgorod,” ‘* Czar,’ ‘‘ Assyrian 
Monarch,” “City of San Francisco,” a“ Anthracite,” “Toucer, > “Yartar,” “ Normandie,” 
“Staithes, ” “Lady Torfrida,” and “Isle of Dursey ;” and ‘the Engines of the Paddle 


Steamers ‘‘ Hohenzollern,” ‘‘ Fayoume,” 


‘*Mawuna,” ‘‘ Mount Etna,” ‘‘ Princes Marie,” 


“Princes Elisabeth,” “Midlothian,” and “Normandy.” A number of types of Tor peat Boat 


and Steam Launch En nes, and various arrangements of Dredgin 
ope and Chain Towage are also illustrated and fully described. 


for Submerged 





201 


Machinery and hinery 





Lonpon: Orrices oF ‘‘ ENGINEERING,” 35 & 36, Beprorp Street, Srranp, W.C. 
New York: JouHN Wier & Sons. 
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PATENT VERTICAL 
~ MULTITUBULAR BOILERS 


READY FOR IMMEDIATE DELIVERY. 
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Prewer al Jensen continue 
to transact business connected with Patents and 


at most moderate INVENTORS’ 
iat pat par meee Be, ea 
atents.—Mr. William 


BROOKES, Aswoo. Inst, O.E., Fell. Inst. P.A. ; 
at. more than — BRITISH 
CO and FOREIGN’ PATENT AGENOY, 
65 and 56 eet Chaweat Lane, London, W.0. 8590 
[' Yo Inventors. —— Harris and 

MILLS, Brg ta, 2 3B, Ph tame si Build- 
ings, London, Ww. O,, Kata lished hero tad pre- 
viously with the late W er Un 
all BUSINESS connected with patents for inventions 
in the United Kingdom. the Oolonies, and all i iy 
countries. NINE MONTHS’ PROTECTION £4 
Attendance in| in the provinces at moderate a charges. 4787 4787 


[»ventors’ Patent Ri ight Asso- A880- 


CIATION, Limited.—Established for the 
of obtaining British, Foreign, and Colonial atenta 
under competent Solentific an advice. Design 
and Trade Marks registered. Han k of new Patent 
Law gratis. For in creat addreas 

E MYALL, O.E. 6028 
21, Sree and I Street, “Londen, 8.W, “Manager. 


philly Yhillips and Leigh, Engineers 


and Patent Agents, 22, Southampton Buildings, 
Chancery Lane, London, W. C. Immediate Protection 
obtained for Inventions, Trade Marks and Designs in 
all Countries. 5242 


. New Patent Law.—To 


mitadnventors. GENERAL PATENT OFFIOE. 
Q. F. REDFERN, 4, Bouth Btreet, 
also at Paris and Brussels. Pro- 
Protection £8 86, French Petat ra Bel- 
Circular gratis, 2900 


gian £8. Circular gratis, ON 
New Patent Law, 1883.— 


Just Published, 6th Eadltion, ‘ eatiraly revised 
of the Handbook of Patent Law, in plain English. By 
W. P, kant Baaaf F. Inst. P.A. British Law, 6d. ; 
all Countries 2s. 6d. Post free from Mears. W. P. 
THOMPSON Pg: BOULT, Patent Agents, 6, Lord Street, 
Liverpool ; and 828, High Holborn, London. —_ F 290 


Patents. — Messrs. Vaughan 


and SON, British, Foreign, and Colonial Patent 
Agente, 57, Chancery 8, WO every 
aoenp tion of business connected ele Letters Patent 


Prieta tinea Poel 
visional 


for Inventions. “A Guide to Inventors” free by a 
Katablished 1858. 
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Per eT ETE To eg ar 
ae LN a TOTME now PATENT LAW 
fe te i nip His OR PPL IS TREO GWA, 


HON SGN EATER AEE ET 72 REA ARS On TON 





GREAVES'S BLUE LIAS LIME 


And PORTLAND CEMENT. 
GREAVES, BULL & LAKIN 


Deliver the above and Roman and Lias Cements to 
any part of London by boat, rail, or cart; and to 
every fy of the kingdom by rail and boat direct 
rom 


Stookton, Wilmcote, and Harbury Works, 


Chief Offices: WARWICK. 
Depots: WORCESTER WHARF, BIRMINGHAM. 
18, SOUTH WHARF, PADDINGTON, W. 5170 


BRIGHT & FAULTLESS STEEL. 


Progress in Finish i { STEEL BARS as 
supplied 


Francis Marsden 


SLAVONIA WORKS, SHEFFIELD. 


BARS, PIECES, DISCS, & PLATES 
correct in size, Milled Bright, true and smooth 
on one, several, or all planes, b peapeored 
Patented Machinery, at fp tive prices 
(communicated on receipt of specifications) in 
special Tungsten and other known qualities 
of Crucible Cast Steel, Bessemer, or Siamens- 
Martin Steels. 














Planing Superseded & Surpassed 


a SURFACE FLAWS ELIMINATED. 
a. | 
Any of ‘ above-named qualities of steel suitable 
for any specified purpose, supplied bright, elther in 
soft state, or hardened and tempered, of any con- 
tinuous fiat, square or bevelled . or in 
discs with turned periphery and bright sides. 





SEXEAR BLADEIB, 


MAOHINE KNIVES OR IRONS 
Of Warranted Buperior Quality and Finish. 5108 
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With the Number of June 13th was jeaaed a Special Supplement, containing a Classified Index of the current Advertisers i in El IGINEERING. 
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J. & E. HALL’S COLD DRY AIR MACHINES 


FOR PRESERVING FOOD, &:., ON BOARD SHIP AND ON LAND. 


MACHINES CAN BE SEEN IN OPERATION AT THE 


INTERNATIONAL HEALTH EXHIBITION, STAND No. 1255, MACHINERY IN MOTION, WEST ANNEXE. 


DARTFORD IRON WORKS, KENT; and 23, ST. SWITHIN’S LANE, EC. 4402 





BULLIVANT & COMPANY, 


Patent Steel and Tron Wire Rope Makers, 


Steel Ropes of Special Strength & Make forlramways,Inclines,Callieries, Mines Steam Ploughs & Bridge Work 


MESSRS. BULLIVANT & CO. ARE PREPARED TO MAKE ROPES OF 1,200 TONS BREAKING STRAIN ON THE SINGLE PART. 


BULLIVANTS PATENT FLEXIBLE STEEL WIRE RQPE. 


This Rope is exceedingly pliable, and can be worked round drums or pulleys (with perfect safety and without injury to the | 
of the Rope used, 














‘ope) only six times in diameter the circumference 
GOTH 


CHIEF OFFICE: 72a, MAREK LANE, LONDON, FE1.C. WORKS: 






SHEAF + ene 


And 20, BUDGE ROW, LONDON, E.C. ) ; we? etter 
a ie el et ot et a a MANUFACTURERS OF Ile iin tn in: =r. : eee 3 EINE ODES 














| SOLD. Llonizoxtat ENGINES, CONDENSING AND! 
Non-CoONDENSING. 


AMSTERDAM INTERNATIONAL EXHIBITION, 1883. Somrorsy Sati FLED ENGINES 
THE DIPLOMA OF HONOUR. CALCUTTA 
rr.) EXHIBITION. 


» First Class Certificates 
and 2 Gold Medals, 

2 First ClasiCe: tiflentes 

and 2 Silver Medals. 
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SrxaM THRASUING MACIIINERY. _ , Corn Grimopine MILLE, Cantnirveas Pumrs. Minina MACHINERY. 


Ss, with full details of the above and other SPECJAL MANUFACTURES on application. 4301 
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Spa cae oe nce on a Ni we aes aR en mesentery terion on emo mse am ga eau eee, 





= SR I EEO IO ETE I SES RT ot eee ten, 


CASK-MAKING MACHINERY 


The Best Machinery for making OASKS and BARRELS of every kind can be obtained only of the 








Stave Jointer. ! Trussing Machine. cGhiaiie crite Machine. | Hoad Jolniar: Head Planing “Machine. | Head Rounding Machine: 


FOR WHICH A GOLD MEDAL HAS JUST BEEN AWARDED AT THE FISHERIES EXHIBITION. 


A. RANSOME & CO., STANLEY WORKS, CHELSEA. 


CAUTION.—-The notorious success of A. Ransome & Oo.’s Cask and Barrel Machines having caused them to be copied by other Engineers, Purchasers 
are advised to racertain that any Oooperage Machines they may be offered do not infringe any of A. R. & Co.’s Patents, 1068 


GEO.RICHARDS&00. 4 


Note. We have no connection with any Firm of Agents in Manchester trading 
under wu somewhat xinilar name. All communications relating to Kichards’ 
Patent Wood-cutting Machines should be addressed to us, 


| ATLANTIC WORKS, BROADHEATH, near MANCHESTER jf i 
qf, WOOD-CUTTING MACHINERY j ge Mere 


1 sayeth 
Féin “ iit 


mt 0 Taunde BES: 





Continental Agents: SMITH & OovENTny: 4 Rue Alibert, Paris. 


WOOD-CUTTING MACHINERY “ 


HAROLD SANDS, EAGLE WORKS, POPHAM ST., LEENSIDE, NOTTINGHAM. 

















JOHN FOWLER & Co, wee ws. 


CAN SUPPLY IF DESIRED THE 


COMP IPLE 


IN ALL eens Reta daca te TYPES OF gine, ’ WHICH 18 
CTRD IN FUBL AND WA 


SAVING OF THIRTY PER CENT. 


A moat. important foature in 


AGRICULTURAL MACHINERY 


AND EAPRCIALLY IN 


TRACTION ENGINES 


Because thoy have often to travel lon ad distances where water 
and fuel are scarce and costly. 





4 





NOISSLESSNwAS.-—In consequence of the steam passing from these Engines 
Into the atmosphero at the low pressure of 8-lbs., the noise caused by the 


ba ” ‘ , = 
STEAM PLOUGHING MW AGHINERY. 
Adapted for tue effiaient Cultivation of Crops in any part of oxhaust, 50 objectionable In ordinary Engines, ts entirely overcome. 
the world. Doublo Engine Sets of Tachle from six to twenty 


horav-power, and special Implomonta for overy operation _... PRIOHS ON_APPLICATION. Ayah: EW 7 PATTERN 1 THEAGEING ENG] ise ENGET E, 8061. 061 


- GLAZING. 








Glass set free, allowing Expansion and Contraction, and precluding Breakage. 


ABSOLUTELY WATERTIGHT. © PAINTING AND PUTTY SUPERSEDED, 


OVER ONE MILLION FEET FIXED. 


DRAWINGS AND PRICES ON APPLICATION, 
MRECODEZTLS AND SBEBOTIONWS << 


| LONDON : LIVERPOOL: GLASGOW : 
356 to 362, EDSTON ROAD. |6 and 8, HATTON GARDEN, |395, ARGYLE STREET. 
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ASBESTOS iii’ P 


ee Sere cen meee — ee ee 2 ree wor 





His is the ONLY P AINT which fa ine successfully stood the test of PUBLIC EXPERIMENTS. 
Similar trials to demonstrate that Woodwork coated with it will offer an cffectual resistance to flames were made, 
with results equally successful as those shown in the engravings, on the following occasions :— 


LONDON (Crystal Palace)—Before the Lord Mayor and distinguished company, Jan., 1882. STOCKHOLM—In the presence of the King of Swedeu, Pri 
’ b — ‘ die r h © k ] | Q 
LONDON (Whitehall Palace)—Before the Chairman of the Metropolitan Board of Works, Captain Halaten, Chief of Fire Bonde Representative nt AiG. hens. ae ak 
LONDON tuk paces sehae Gest pio 1882. | State Railways, and Municipal Authorities, May, 1883. 
exandra Palace)—Augus 
LONDON (International I'isheries ‘xhibition)--By invitation-of the Executive Committce -AMSTERDAM—RBefore the Ministers of State and Municipal Authoritics, August, 1883 


of the Exhibition, three times, February and March, 1883. Witnessed by W.R.H. And at various times before the Lord Provosts and Magistrates of Ediuburgh and G lasgow, 


the Prince of Wales, the Speaker and Members of both Houses of Parliament, and wud the Mayors and Corporations of Mancheater, Liverpool, Birmingham, 3 Strattord - 
over 100 Re :presentativ es of the Preas. on-Ayon, and other Towns. 


PUBLIC EXPERIMENTS’ From THE TIMES, January 16th, 1882 :— LONDON, AUGUST 1882 








OO AS A ms ene 


enes B E F O R E THE F | i=) ieee ‘* These results are highly satisfactory, and fully demonstrate the Sees Na T E R TH E F IR E a 

. PAINTE D WI TH PAINTED WITH ASBESTOS value of the Asbestos Paint as a fire-resisting medium in respect of [BRENT NR SaO MV ana Been a VLG TLL BAS): acn ele 
ORDINARY PAINT |Pat ENT FIRE PROOF Sousa its application to theatrical stages and effects, or in fact, to any other [ROISGU UMAGA NE es A le 
| | — structures or their fittings.” . : 
THE TIMBS, in referring on February 3rd, 1883, to the late 


Great International Fisheries Exhibition, said :— 





‘This is a precaution which the fear of fire renders evidently 
necessary, but the Exhibition buildings will, of course, be carefully 
watched and guarded, and will, moreover, be thoroughly coated by 
the United Asbestos Company with their non-inflammable paint, a 
composition which, as was shown yesterday, to those who visited 
the ground, enables a common wooden shed to resist the efforts of 


aming shavings and petroleum." 
fi g g p oe vAy NAC, 


-7 2 


ROTH | Bl UILDINGS WERE FILLED ae Serer [NESt0 WAS USED IN 
WITH SHAVING™ AND FIRED Hundreds of Equally Favourable Press Notices, THE ASBESTOS PAINTED STRUCTURE 





ous >——_— 

——IMPORTANT TESTIMONIALS.—— | Amongst the numerous buildings which have been wholly or partially protected 
with this Paint we may mention-- 

GREAT INTERNATIONAL FISHERIES EXHIBITION BUILDINGS (over 70 tong of puint were used on 


these buildings, and they wore insured at areduetion of 60 per cent. in consequence) 
HOUBEB OF i ha ENT, Westminster. RESIDENCE OF H.R. PRINCE OF WALES, Sandringham. 





| 
International Fisheries Exhibition, South eenelngeen | 
London, 8.W., 19th November, 1883, | 


Dear Sira,—With further reference to your letter of the 10th inat., I ‘beg to inform you that I have duly ‘ Bal 
laid the same before my Committec, and I am directed by them to express to you their entire satisfaction | H Garon F BRITISH MUSEC M. ae ie A CREE pu ardeit: 
with the way in which your paint has stood the exposure to the weather, and the wear and tear of six months, | CANVAS SCREENS of ROYAL AQUARIUM, Weatminater. 
though happily the qualities which you claim for it, and which the Committee have every reason to believe | GREAT STAGE at the CRY STAT PALAG as dcahe ALHAMBRA THEATRE ROYAL, 
mele the tests which they witnessed previous to the opening of the Exhibition, were not called into STAGE OF ‘SHAK ESPEAIUE ‘MEMONIAL THEATRE, dirattnrd. pine 
apa tee Fann; dank Mide-Gourwtalthtaliy: THE BOROUGH LUNATIC ASYLUM, Birmingham. CURZON HALL STABLES, Birmingham. 

‘ si Raa oat ie E. CUNLIFFE OWEN, Secretary. WALKER’'S AMMUNITION STIEDS, Birmingham; &c., &c. 
esars. the Unite estos Company, Limited. " 
pee eee che 2 odeentee SPECIALLY RECOMMENDED FOR WOODEN BUILDINGS 

From H.M. Insrecror or Expiostves, Home Office, May 26th, 1882 :— Of every description, expecially Cotton Mills, Factories, Warehouses, and for fire-proofing the underside of 


floors, stairs, hoists, &c., which, asa rule, carry the fiames. Timber should be dry when the Paint is upplied, 
and outside work done, if posslble, in fine weather, 80 that the Paint may dry and set hard, which it does vory 
quickly. The Paint is in all cases sent out. ready for use, With necessary instructions, and can be applied by 


‘T have no doubt that the Patent Fire-proof Paint will be of great value in preventing the spread of fire 
in wooden buildings.” 


oes 





From the Sxcrerary oF State ror Inpra, Sept. 19th, 1882 :— ne es : 
‘“T have to inform you that the samples of Paint which you have sent In have been satisfactorily PRICE 38s. per cwt., f.o.b. London, Hull, Liverpool, Bristol, or Glasgow, in 5 owt. 
tested.” lots. Packages cost price. Caeh or London reference should accompany foreign orders. 





CTI Prok kr Iw *X".. —This Company was the first to make and introduce Asbestos Fire-proof Painta to the public. The process of 


manufacture was patented, but as in the case of all valuable inventions, compositions, similar in uaine but greatly inferior im quality and value, are 
heing foisted on the public, and as instances have recently come to our uotice where loss and disappoimtment have resulted therefrom, buyers who want 
the genuine article should, particularly when ordering through merchants, specify our brand. 


ASBESTOS OIL PAINTS 


FOR IRONWORK, BRIDGES, STATIONS, AND GENERAL OUTSIDE PAINTING, ARE INVALUABLE. — They have 
been proved to withstand the action of foul atmospheres, sulphur, gases, smoke, steam, «c., better than any paint known, and after lengthe..d trials in exposed 
positions are now specified fof general outside painting by the leading Railway Companies. Being 25 per cent. lighter, these Paints ure no dearer than 
ordinary paints. 


ga See next issue for particulars of our ITALIAN ASBESTOS MILLBOARD and ITALIAN ASBESTOS and INDIA- 
RUBBER WOVEN SHEETING, TAPE and RINGS for Joints of all kinds; Italian Asbestos Patent Woven H.P. Gland 
Packing ; New Italian Asbestos Rolled Cloth Packing, with India-rubber Core (strongly recommended); and every description 


of Asbestos Goods. Specify U. A. Co.'s “SALAMANDER ” Brand. 


SSALAMANDER.” NEW ILLUSTRATED CATALOGUE ON APPLICATION. gael 


i ed Ne Nee + * | wee eT OR . ~ wT or} =_ = * 


‘The UNITED ASBESTOS 0Oo.,, 


LIT rElD, 


161, QUEEN VICTORIA STREET, LONDON, EC. = ™ 


am DHPO Ts : 


MANCHESTER: LIVERPOOL: | BIRMINGHAM: GLASGOW : . 
85, OORPORATION STREET. | 47, SOUTH JOHN STREET. ! CLEMENT STREET. | 62, ST. ENOOH SQUAI A 
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IMPROVED THE “GOSLING” IMPROVED PATENT THE RAILWAY SLEEPER 
SUPPLY COMPANY, 
steam & Water Valves|FUEL ECONOMISER), 277-2 
SIN NETS a Creosoting Works & Saw Mills, 
AT 
FOR CORNISH, LANCASHIRE, OR ANY HORIZONTAL FLUED BOILERS | yroxpon pock" suNDERLAND; 
RHODES’ PATENT AsBesTos COMPOUND. WITH.OR- WIFHOUE GALLOWAY: TUnIG: ALEXANDRA DOCK, GRIMSBY; 
OSES hh — Simple-~ Kasily Applicd—No Fixing ee --No Alteration of Boiler VICTORIA _DOCK, HULL. 
— io? ~ — |. —Requires no Skilled Labour to Apply it--Automatic in its Action— 
a. Improves the Draught --Utilizes the Feat in the Proper Place—Is an | "°F Prices apply t a the Head Office, My) Gencenaren 


Excellent Smoke Burner--Cannot get out of Order—Substantial and 
TOrouR Sy Efficient. W FE STANLEY 


ee oa 


Tht GOSLING ECONOMISER ORUATLY INCREASES THE POWER OF THR BOLLE : MATHEMATICAL INSTRUM ENT 


Sruam Users, THEREFORE, WHO CONTEMPLATE PUTTING EN NEW Bor LERS SHOULD 
OBTAIN PARTICULARS OF THIS INVENTION BEFORE DOTNQ. SO, MANUFACTURER 
41 St ae : To H.M.’s Government, Council of India, Solence and 


For Prices, Testimonials, Oficial Reports, de, &e., apply to Art Department, Admiralty, &o. 


Mathomatioal, Drawing, and Surveying Instrumente 
ROBERT Gos LIN G Bz Cc ©., of every description, of the highest auailty and finish, 


The “ RELIABLE ” LAUNCH BOILER. 


For Description, see page 312 ese 
“ENGINEERING,” April 11, 1884. oa 


at the most moderate pricos, 4882 
HATTON COURT, IPSWICH, ENGLAND. Price List post free, Engine Divider to the Trade. 
— FORE IGN, AG ENTS Ww ANTED. = -—— Address: GREAT T TURNSTILE, HOLBORN, LONDON, W.0 0. 
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They hold petiey tly tight under great prossure. The | Ay : a A E 
Patent Seating can be renowed at will, without remov | g r Tk a a 
tny the body of tho valve or breaking the pipe joints | o Zo ° 7) ° 
While the price is only that of an ordinary gun-metal | § 1 r a 8 
valvo, they will last very much longer. io gu i a s Hy | 
th ’ 

B. RHODES, ...| 2 a : 

: ’ 43b4 = V(nis int mati he 

240, BOW ROAD, LONDON, E.| & ie r int d a Z 

| 


W.C.BACNALL 


STAFFORD _ 


This is the a Boiler y et ieeaaauned for oe purposes, and POBSCRNCS all the seni ‘Of both Marine return-tube and Locomo- 
tive Boilers, with the following additional advantages : Accessibility for Repairs, Consumption of Smoke, Facilities for Cle ‘aning, &c. 


For Prices and Full Particulars, apply to 


ki é ae - AS : Ts s CHARLES BURRELL & SONS, Engineers, 


al a a 7 | THEHTrEORD, NORFOL ESE. as 


k. PAGE & OO, 


Victoria & Bedford Ironworks, 


BEDFORD. 


Illustrated and Priced Catalogues Free, in 
English, French, Spanish, or German, 


15,000 to 20,000 Bricke per day. on application, 4718 | 


ada, BORED | H. M. WILSO N, 


oC) TUBE WELLS ra RINE & GHNERAT. ENGINEER, 


' ml” | 


= Sal 
PORTABLE RAILWAYS 


TRUCKS AND WAGONS 





10,000 Bricks per day. 
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C. ISLER & CoO., 
ARTESIAN WELL ENCINEERS, 
88, SOUTHWARK STREET, 

LONDON S.E. gigs 


t Hapedtionely and econo BLYTH FOUNDRY AND ENGINE WORKS, BLYTH, NORTHUMBERLAND. "8 
ey Ee ccna it chi RTS = 
ens frees rt ea . a 
~ 2 ei fen) = 
a DRIVEN TUBE WELLS| > c Dur 
For SMALL & Lange Surviirg, © hee vase, = = 
Pek fe] .. 7 So °& 
itt? TRIAL BORINGS FOR F - ‘ a ays mI 
a TION LEVELS, raise E : . neni eae — OM a 
BORINGS FOR HYDRAULIC LIFTS.) +3 fx] & - = 
5 OO: 8S 
BORING TOOLS, PUMPS, &c. < 7 é S 
REGISTERING Bo © S 2 
TURNSTILES|® ‘S = < = 
BUPPLIED OR LENT ON HIRR, 2 = B 5 
Apply for prives & partiewars tu >) Ce x ra a 
oo re = 
. = 
Ay = 
® = = 
rit pay ju 
0 100 Sj 
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BELLS PATENT ROPE PULLEY FRICTI FRICTION “BRAKE. 


a pe 





[HE Friction Brakes supply a want long felt, and will save 
f herr cost in half aday. Wher wlll sustain, instantane ‘OUR]Y, 

any Weight the blocks are capable of lifting, without the 
necessity of fastening the rope to any fixture Any welpht can 
be lowered with sufety, by reheving the friction ag required 
When a weight Is being raised, the brake may be used whilst a 
frush hold ix being obtained for each fresh pull, They rasp all 
the ropes at the sane time, thereby giving frictional pow or with- 
out undue preasure or friction, and BecurPhg nerensed safety. 

In all breakdowns and repairs of engines, ah. they will In 
found of the utmost. assistance, aud in all cages gave much 
valuable time and labour. 

They will reduce very materially the wear and tear of the ropes, 

They give absolute security to life and material, 
They are applicable to any existing pulley blocks, and can 
aay be attached instantly, bemg supported by the same bolt or pin 
we Which carries the sheaves 

In ordering, send dimensions of top bloch and size of rope 


| All izes of blocks kept in stock, with Bells Patent Brake 
SOLE MAKERS: attached. 


Bote 7 \ f; % 

23 HY, . oN 
ial) waALTER TT. GLOVER & CO., |= 

“Sy Engineers, Machinists and Tool Makers, 


26, BOOTH STREET, MANCHESTER (ENGLAND). nad 


THOMAS, PEC KETT, Atlas ‘Engine Works, 


Patented in Great Britain, United States, 
Germany, Austria, Russia, France, 
and Belgvaan, 


ped: 
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Important to Engineers, Manufacturers, 
and all Users and Makers of Pulley 
ee 
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Fate FOX, WALKER & CO. 


: cy = LOCOMOTIVES 


fi i IN STOCK OR IN PROGRESS. 
dha 


a Engine « Boiler 


DUO Peers 
ie = at 
hind 
COMBINED 4 
For Pit Sinking, Pumping, or General Work. 
ldin. Cylinders, 20in. Stroke, to Work at 120]ba 


ALWAYS IN STOCK. 


see large Illustrated Advt. - 20th sunes * ange St 


Nisa Ubtnmoanovmanml: Me 
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WALTER MACFARLANE & CO., 
SARACEN FOUNDRY, POSSIL PARK, GLASGOW, 
ARCHITECTURAL, SANITARY AND GENERAL IRONFOUNDERS. 


CONSERVATORIES, FLORAL HALLS, WINTER GARDENS, PLATFORM ROOFING, VIERANDATIS, COVERED WAYS, COLONNADES 
BAND STANDS, MARKETS, CLOCK TOWERS, BUILDING AND SHOP FRONTS, ARCADES, Ke. 
COLUMNS, BRACKETS, SPANDRIL ARCHES, LAMPS, WINDOWS, BALUCONTES, STATRA, GATES, RATLINGS, TOMB RATES, 
TERMINALS, RIDGINGS, PIPES AND GUTTERS FOR BUILDING PURPOSES, ae. 
PUBLIC DRINKING FOUNTAINS, CATTLE TROUGTIS, PLUMBERS CASTINGS, SCTIOOL, FPPPINGS, PATI AND GARDEN SEATS, 
BATHS, LAVATORIES, URINALS, TROUGH WATKR CLOSETS, DUST BINS, Xe. 





Plain and Ornamental aan and Structures of every description. 


TWO FIRST CLASS GOLD: MEDALS, ‘CALCUTTA EXHIBITION, 1884. 


CONTRACTORS BY APPOINTMENT TO HER MAJESTY’S WAR DEPARTMENT. 





a nermnsere remem 





ILLUSTRATED CATALOGUE, PRICE LIST AND ESTIMATES ON APPLICATION. 


b280 





Awarded a First-Class CERTIFICATE OF MERIT at Manchester, and a First-Class DIPLOMA OF MERIT at Paemeuck 


PATENT DIAGONAL ROCKING FIRE BARS 


—( Can be Fixed in a Few Hours. )— ARE ECONOMICAL, DURABLE, SMOKE-CONSUMING. —( No Attachment to Boiler necessary. )— 
Numerous Official Teste show an average economy of over 10 per cent. These Patent Bara last Years where ordinary Bars last only Months. 


rer : “use in the whole ot the furnaces, to work with ‘* Foreed 
der of the eminent builders of the engines and boilers of the inost rower ful lronclad wiloat for use in Pues UO 
bias en Ninna a ‘HIRD Lronclad fitted. Used by the most ominent Engine and Boilermakers (Marine and Land), Railways, Home and Foreign Governments, &e. 5114 


Agents having connections among Steam Users Required in Principal Towns, — Particulars of the Manager at the Offices, 259, Gresham House, F.C. 









REGISTERED TRapE MARK 


PHOSPHOR BRONZE 


The Best and Most Durable Metal for Bearings and Bushes of every Desc Deseription ; Hydraulic Pumps, Pinions, Valves, &c.&c Wire, Tubes, Sheets, Rods, Steam Fittings, Tools,’ &e, 
1476 
WOT! MANUFACTURERS UNDE WHERAX FPATEIN TS 7 


The PHOSPHOR BRONZE COMPANY, Limited, Sumner & Emerson Streets, Southwark, London, 5.E. 


re 
wa, 3 








ROYAL AGRICULTURAL SHOW, SHREWSBURY.—STAND 183, 


HIGHLAND AND AGRICULTURAL L SHOW, EDINBORO’. 


Awarded First-Class Certificate | & Ge Gold | Medal at at the Caleutta International Exhibition, 1884. 


GEO. CRADOCE. o., 
WIRE ROPE WORKS, WAKEFIELD, 
Makers a all ll Descriptions of ROUND and FLAT STEEL and IRON WIRE ROPES 


NTRACTORS TO THA ADMIRALT 
BOLE MANUFACTURERS OF 


LANG'S PATENT WIRE ROPE 


WHEN NEW. 





Awarded Royal Agricultural Society's SILVER MEDAL, 1883. 





Royal Agricultural Show, Shrewsbury.—Stand 242 


14th, 15th, 16th, 17th, and 18th JULY. 


J. HATTON, Engineer, COVENTRY. |; 


Sole Maker of the ‘‘COVENTRY CHALLENGE ” 


STEAM DONKEY PUMP. 
- 


a 6 naa Valve Box on these Pumps is made 

Ae i | to swivel, and in a few seconds can 
ee ! i ] ’ be arranged to work Vertical. Diagonal, 

: am ig i 4 7" 








1) 


. . or Horizontal, and in all respects will 
i be found the Cheapest, Handiest, and 
most reliable Pump in the Market. 





will 
PRICE LISTS 
AND 
TESTIMONIALS 
ON 
APPLICATION, 


a 
OF om, 


a | a 4 
f ‘a2 aoe re a 
- ‘ “ mall rs (Ih | 


ioe 
r 


} 
Diy m IM iH 4 ity Ni i Ht 


_ CONTINENTAL. _AGENTS WANTED. _ 


MARINE E ENGINEERS. 


M‘Arthur’s Improved UNIVERSAL 

BORING MACHINES are the Best in 

the Market for Boring Marine Engine 

Work horizontally, and are ad- 

mirably adapted for Boring, Tapp ng, 

and Stud inserting. Made izes 
to suit requirements. 


Radial Drillin ae up to 12ft. Radius ; 
also, Horizonta Drill, and all kinds of 
Engineers’ pee ‘Shipbuilders Plant. 


A. M’ ARTHUR & SON, 


JOHNSTONE, N.B. tte 
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STAND 212, 
R.A.S.E. SHOW, SHREWSBURY. 


Awarded the SILVER MEDAL at the Worcestershire Agricultural Society’s Meeting, 1883 
and CERTIFICATE OF BERIT and: BEperar ns MEDAL at the Calcutta Exhibition, 1884. 


| a ROBEY, BROWN & CO. , LIMITED, 









TRENT FOUNDRY. GAINSBOROUGH, 
London Offices & Show Room: 50-68, Queen Victoria Street, F.C 
NANUFACTURERS OF IMPROVED 
PORTABLE AND SEMI-FIAXED ENGINES 
Of extra size and strength per Nominal HYP., and 
THRASHING MACHINES 


WITH IMPROVED OOMPOSITE TRUSS ‘RAMEN, 


R> fae INDEPENDENT VERTICAL ENGINES. 


igen ImprRovVED Smack Encinks, STEAM DorLers, &e, 
ILLUSTRATED CATALOGUES AND PRICE LISTS ON BERTIC TIONS 


Ey. S. HINDLEY, 


BOURTON, DORSET. 





4003 








FOR ALL PURPOSES, 
PORTABLE OR FIXED. 


HORIZONTAL ENGIN ES, & ie 


Separate or Combined with 
Vortical Boilers. 











CIRCULAR & BAND. 


1 y. SAW BENCHES, & Ke 





geet . 


LONDON SHOW ROOMS : 


Where every information may be obtained. 


11, QUEEN VICTORIA STREET, re 


cee eer 
LIBERAL TERMS TO SHIPPERS AND THE TRADE. 


ROYAL SHOW, SHREWSBURY. 
STAND 1is9. 


E. R. & F. TURNER, 


ITPSW ICE, 
EXHIBIT 


ae 














AND 


“GIPPESWYK” VERTICAL AND HORIZONTAL 
STEAM ENGINES. 


Above Engines arc fitted with Patent Automatic Expansion 
Governor, ensuring important fuel economy unattainable with Engines 
not prov ided with this apparatus ; uniform speed while running under varying 
loads is also obtained by this Governor, E. R. & F. Turner direct special 


PORTABLE STEAM ENGINES 


Qj attention to these engines. 


The “Gippeswyk” Vertical Engines are fixed on Boilers of highly 
improved construction, with Horizontal Water Tubes ; ample heating and 
evaporating surface; priming, usual to Vertical Boilers, is avoided ; Durability 
of the Boiler and increased facilities for cleaning and repairs are ensured in 
the “‘Gippeswyk” Boilers. 


me ee 
—— 


BE. R. & F. TURNER also Exhibit their 


CORN GRINDING MILLS 


CORN AND 8. SEED ‘ORUSHING MILLS. 


Further information (ions: abininable at the Stand teat named, or frome al 
Works, IPSWICH, on application. 


a 
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DREDGIN SPECIA ITI 














ee 


LITIES. 





DREDGERS to dredge in front, ae, ‘ ; — : . DREDGERS for River Bar, Dock, 


in centre, or at sides, 
DREDGERS for abroad shipped 
in pieces, or made for steaming 
to any part of the world. 


Canal or Harbour. 


LAND. DREDGERS or EXCA- 
VATORS, for Dock, Canal, or 
Railway Cutting, 





COMBINED DREDGER & HOPPER. “All the Plant con- 
tained inone Hull, on the most improved principle, designed 
to cut its own way, ‘and fitted for Towing, Fire Engine, or other 
Harbour uses. 





PARTICULARS ON APPLICATION TO 








PAISLEY, N.B. s192 


ROBERT ROGER & Co,, 


Stocktn Iron Foundry, Stockton-on-Tees, 


STEAM AN) HAND CRANES of every description. 
SkcAM AND HAND WINCHES. 
Ships’ Capstans, Pyype, Steering Clears, Water tight Doors, &c., &e. 
WNKEKEY FEED PUMPS. 
Horizontal & Vekical Steam Engines & Yacht Engines 














BY gle Manufacturers of 4344 
Sica ae a= MAWLAM’S PATEV? RAILWAY TRUCK COUPLERS. 
a: = Oe > -—- 
atone Epona a ILLUSTRATED (Cans LOGUENON A PPLICA TION. 





DRON ; LAWSON, Cranstonkill Tool Works, GLAS" Ow. 


OR MACHINERY — SPECIAL PATTERN FOR 
Prick Listy. 
APPLICAT9DN, 


Price Lists ON 
APPLICATION. 


MAKERS OF ALL KINDS OF MACHINE TOOLS FOR ENGINEERS, SHIPBUILERS, &o, 


Specialities : some Machines, Taps, and Hand Screwing aa 
Sole Makera in thia Country during @ currency of the Patent of DUDGEON’S TUBE EXPANERS, 4469 


i Le 


@hiek YViNE BET Tai 


negra wo mrvemenee J ¢ 


TAITE & CARLTON 


re ORO a Om Os cee ee ON OROR Nn ne 


0 ernment ot eemaneey e ceases “WN emnereetmap atmnemenve PY 
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Eappnstennyoupuretann. cust -Mio-e~reenmnemn ached ~ 


Fr LEE DSZEO DOE OOD 
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erie  BREGE, “FOR re TEARINE. 


: : ms 
ae 3 
HAYWARD TYLER AND > OD gE EERE ESTE = 
z Sa pe 








———S | 






84 & 85, WHITECROSS STREET, 


LONDON. 
a amen tig MAKE RS OF 


CT HYDRAULIC PRESSES |} 


HAY, HIDES, 


eS iin 
(Lo a lu a i 
' aD 4 memes, | 


ear Aneta Co Oe 


1 s Pelagia papi a $ALE BPETRAPAL AP ASRS RENEE REET 


ENGRAVERS to ENGINEERING 


eats ihm ete 


<{ SELEE FBLOGKS PRODUCED FOR LETTER: “PRESS PRINTING. 


y Per 
ALCON POC RABE 



































TALLOW, OIL, 












a e* 
ee ee 


= = J +o = = = S: Seen 
: i. ~ 
, bn 
(LLIEULUTELEVDREUUVINELCTUIIVIE 22S sd 


WOOL, nie: 
TORACOD, 4 | HRCFROM ONE TO TWO-THIRDS THE COST OF WOOD meee 
ee TOEGHCTRO ASTRA VERS 
CONTRACTORS ‘ eLecraorves PRODUGED.IN THREE f HOURS WHER: NESS 








ALM. GOVERNMENT. 


For Packing Loose Materials Into Bales. 4930 For Extracting © from Castor Seed, &.¢ 





















aed em = - oe prensa npetaciaitiataaretteS: i EE ENE SR ITE LETTE ENED LESTE | 
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CP ‘RO 17 x 7 N | | KNAP’S IMPROVED MECHANICAL STOKER, 
1884 PATENT 
FURNABE FOR EXTERNALLY FIRED STEAM QOILER, 


BY USING OUR PHOSPHOR-TIN, 
Phosphor-Bronze can be made Superior to 
any now in the Market, 

AT 80 PER CENT. LESS COST. 


Three cwt. of our tin will produce one ton of Phosphor-Bronze, 
thereby effecting a considerable saving in carriage, and enabling 


Manufacturers to use the same stock of Copper for all purposes. — 
(See our Oircular, ) Fon Picks AND FULL PARTICULARS APPLY TO 














BILLINGTON & NEWTON, | CONFRAD EBNAP, 
LONGPORT, STAFFORDSHIRE. 6160 


Office :—11, QUEEN VICTORIA STREET, LONDON, E.C. 


ALSO 


Sole London Representative for the sox 


Electrical Engineers and Scientific Instrument Makers, &c. |«« ROOT” STE AM BOILER. 


Agents.—London: HAUGHTON & 0O., 110, Oannon Street, E.O. 
__North of Europe: A. SINGTON & OO., St. Peter's Square, Manchester. — 


Bn ete § "@): —— | 


nr ne ree = 


The old-estiblished Business carried on for nearly 20 yeurs in the uame of ALFRED Se uunnnasnoonannsescua 


APPS, 438, Strand, London, and for the past seven years in Partnership with OLAN 
CHARLES BAGOT, sy, CE (the PARTNERSHIP having CHASHD - RA N C Ss B E R R y & S O N S, 
by offluxion of tame). This Vabible Business, Stock, Glass Cases, Tools, Materials 


wnd Tenants’ Fiaturos, with GOODWILL of the Business and a 21 YERAKS' LEASE : : 2: ae SOWERBY BRIDGE, 
q.! i ¥ 





of the Premises from Christinas last, will he 





OFFERED FOR SALE BY MR. J. C. STEVENS ENGLAND, 
At 38, King Street, Covent Garden, London, on July 11th inst., at 2 o'clock, 
UNLESS PREVIOUSLY SOLD BY PRIVATE CONTRACT. a \* ies soe | . ™ Tronfounders, 
Application to he made to Messrs. PHOCGHES & KIONNEDY, 1, Clements Lane, Strand, “I ‘ es vp) Ly = | i : 
W.C., or to ALB, CON, Wse., dd, Hart Street, Bloomsbury, W.C., or to a. —m—~€, A. —) * Pie Engineers, 
MR. APPS, 433, STRAND, LONDON.™ ea iin Se om ANDY #70 
; 5 , 5 dita - ‘LATE BENDING MACHINE. =" Machine Too! Makers 











a te 


GREENOCK, 


MAKERS OF 


Reatent 2-OYLINDER DISCONNECTING COMPOUND ENGINES 


4-CLINDER DISCONNECTING TRIP 
FOR PADDLE AND TWiRSCREW BrRAMue 


. . The pringl advantages claimed for dies: i nyines, ak compared with the ordinary 4-Cylnder Compound 
yy a and @ or $-Cylinder Triple: Ex, unsion Engines, are 


i k, \ Y, ideals STRAN D - 


eke) Py) 5 Bneavers oh iz RANKIN & BLACKMORE, Engineers, 


ALONDON =, : 
AATNNVILTATIITN 0. OnLIO. 6oTOLNnAL = 
MERRIVEATHER bs SONS, LONDON. ; : 
a rpae : ’ ied 
100" ear a S ee emuelh - 
nt on ti iW ari Ramee “ir a Rete fe ale © 
id a} ale bil ices ~ 
H ‘ ‘2 © Abe: é “ res 
Pree hoe an «hc ttt re aT a a pc} Sc = 4 po su oe “4 { oe mrs ie wD 
Any yet ona ~ e © ¢ ‘ = = 
7 Haaren MTU sa a= A he j= | . eee " ak = 
o ie 
fa [=| S tala) S 
als rE 
; % oO 
Gradient 1 in 13. C = Se 
[mee t 
aaa od 
Steam Tramway Engines are working English Lines at half the cost of other Engines ° a 8 
Batley Tramways - 3.72d, per mile! on = °o 'B 
Stockton ,, - - 3.12, 5 3 4 & 5, 
SPECIALITIES. 4 ot 
Well Balanced, . Perfect eoudonse lon, a) 
Low Centre of Gravity, ae ~ Economy in reper tA 
Economy in Fuel. .: Constructed to be driven from 
Effective Brake Power, both ends. ee 
<j 


Emits neither Smoke, Fire, nor Hediea Vasant to annoy Riders or Passers-by. 
The working cost of these Engines for the past four years is 50 per cent. Less —— =a 
than of Vertical Engines, chiefly on account of economy in fuel. : FULL PARTICULARS AND PRICES ON APPLICATION. 5220 
Merryweather & Sons also supply FIRELESS Locomotives. 50a9 For Illyatration of 2-Cylinder Paddle Engines, soo ENGINEERING of this day Fortnight, 
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EXORS. OF 
JAMES MILLS, 
BREDBURY, near STOCKPORT, 


MAKKRS BY 
PATENT MACHINERY 


uF 


PLAIN OR HEADED KEYS, 


TAPER, STUD, & BRAGKET PINS, 


AND 


SPLIT STEEL TAPER PINS 
FOR LOCOMOTIVES. 4010 

















“COSES. riots 


ORMEROD, GRIERSON & CO., 


St. George's Ironworks, Hulme, Manchester, 
Havo the largest assortment in the (race of 
PATTERNS OF SPUR WHEELS, BEVEL WHEELS, AND 
MITRE WHEELS, WITH TEETH CUT BY MACHINERY. 


Also Fly Wheels, Driving Pulleys, and Drumae can be 
‘supphed Bored and Turned if required. 
Cataloguon oon application Also Manufacturers of Blast 
Kugines, Colliery and othar desoriptioua of Stationary Kugine 
aud Hollers, Mill Gearing Cranes, and Turntables, & 


London Office: 6, WESTMINSTER CHAMBERS, 
VI CTORIA STREET, 8.W. 4710 


IMPROVED AND ECONOMICAL APPLICATION 
OF WATER POWER. 


LEFFEL'S IMPROVED PATENT 
A MBRICA WN 


Double Turbine Water-Wheel, 


It in ap p Aieable to abl bedghte of fall 





wiving the greatest amount of power 
with tho lent const ptian ot water 
OVER 10,000 IN USE, 


Guang over 400, 400,000 HP. 


mp» Thos. McKenzie & Sons, 


LIMITED, 
16, Holborn Viaduct, 
LONDON, E.C.; 
DUBLIN and BELFAST. 





ae) mee 


SOLE AGENTS FOR BUROPE 


TOR 


JAMES LEFFEL & co. 
GEORGE CROSSLEY, 


ALBION MACHINE WORKS, 
CLECKHEATON, YORKSHIRE. 


Maker of all Descriptions of 


WIRE MACHINERY.|, 


Also WRO UGHT ON? EEh KY 


London Office: 


DUNCAN BROS., 





With Single or Double Arms ana emi Iron Borges 
(which for Cnrarnksx, LigitNges, and STRENGTH 
are UNRSURPARNRD.) Prive List on Application. 4411 


SMITH & JOHNSTON, 


ENGINEERS AND MILLWAIGHTS, 


Stanley Street 
Tronworks, 





SMITH’S PATENT STEAMING MACHINE 


Do. do. CALICO DRYING do. 
Do. do. YARN do. do. 
Do. do. SOAPING do. 


Steam Engines of every description to auve one or 


moro of the above machines, fitted w 
One, Two, or Three Cylinders. 


SPECIAL QUOTATIONS GIVEN, 


Also references to firms in England and Scotland where 
theee 4855 


Machines are working. 


TELEPHONE 1513. 


LAUNCHES, 


Cargo Flats & Barges. | 


PAISLEY ROAD, 


" ‘) 


| AR 
co at 


WASHINGTON BUILDINGS, 4238 
(23, BRUNSWICK STREET, LIVERPOOL. 


Tre DARLINGTON STEEL & IRON CO., Lro 


BESSEMER STEEL RAILS from 10 to 84 Ibs. per yard, 


STEEL AND IRON FISH-PLATES, 
PATENT FLEXIBLE, CLIP, ANGLE, AND OTHER SECTIONS. 
_--- ROLLED STEEL SLEEPERS. —-- 


STEEL TRAM RAILS, A SPECIALITY, 


STEEL ANGLES, TEES, CHANNELS, 
BULBS, and BARS of other SECTION 5, 


For Shipbuilding and Constructive purposes. 
Guaranteed, if required, to stand the Admiralty or Lloyds’ Tests. 
STHhL CASTINGS OF ALL DESCRIPTIONS. 


LONDON: 3, VICTORIA ST., WESTMINSTER ABBEY, S.W: 


Messrs. THOMSON & BROWNING, Agents. 


MANCHESTER: 27, CORPORATION STREET. 


_ Messrs. BARNINGHAM BROTHERS, Agonts. _ Alen 





ROBERT HARVEY & COMPY. 


(Late D. Coon & Co ) 


COLONIAL ENCINEERS, 


Park Grove Iron Works, 
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SILVER MEDAL, MELBOURNE, 1881. 
TUBES and FITTINGS for Gas, Steam, and 
Water; Galvanised, Enamelled, and Hydraulic 
Tubes, Boiler Tubes and Fittings , Gasfitters’ 
Tools, Brass Cocks. Antl- Corrodo Tubes and 

Fittings coated by Barff's Rustless Process. 


JOHN SPENCER, 


GLOBE TUBE WORKS, WEDNESBURY 
And 3, Queen Street Place, London, EC. 402 


























ALSO 


STEAM 
HAMMERS, 


Shipbuilders’ and Hoilermiake aa 





mh, ~enee Ne ay Ws We 


an et 


HIGHEST 
CLA8S 
OF 


\’ J Land & Marine, 
~ Multitubular & Launch 
BOILERS. 


RIVETING & FLANGING 
by Hydraulic Machinery. 


) be RIVET HOLES bored with 
TWIST DRILLS. 


FLANGING FOR R THE TRADE. 


LINDSAY i & CO. 


MOORE PARE BOILER WORKS, GOV AN, GLASGOW. $934 Be iaingacs foywarcded on receipt of three y 








Kitt 
ee ornare 


Rad 


ORANE g PATENT OL 
CYLINDERS , AND VALVES. 


Ax Supplied to H. M. Navy and the 
Principal Steamship Companies. 
Manufuctured solely by 


P. MOIR CRANE & Co., 
- ., BANK STREET, MANCHESTER; 


4, James Streot, Liverpool, and 131, Fen- 
church Street, London, E.C, 





2 -y ¢ 

& c 
TRADE # ” MARK, 

nv" 2 

3 Ly 

c N04 





+ 
“NDERS & 


PROVED to be the BEST OL by the EVIDENCE 
before the COMMITIEL appointed hy the LORDS 
COMMISSIONERS of the ADMIRALTY, 

FRIEE from ACID, leaves no DEPOSIT in the CON. 
Ae alae PRESERV KS the BOILERS and SAVES 


All oils except thoke covered tv Crane’s Patent 
hecome acid in passing through the high: ‘pressure 
eviinders, and consequently corrode boilers, leaving: at 
the same tone Deposits im the mternal part af the 
machinery, 

AGLNTS—GEO, E PILLIP, 18, Rentield Street 
Glasgow: G. A. BUSIEELL, Lombard Street, Quayside 
New castle-on- Tyne, R BARTON, 18, Comme revel a 
Thal]. 

N $8 —Aa partion are imitatiug Po Motr Crane & Co's Paiies 
tineunienite and Cicculaca, and aftertng OU tar C yltne dere and Valver 
profemninr to give the sate reanlta aa Chane Patent Ol, the 

ntentoes distinctly atate that their Patent Rayhts coven Tar Usa 

ADT THE CLaABS OF OFLA which give these results, and that for 
thiol own security they muat proceed againat thowe infringing 

Crane’s Patent Ot, the quality of which in filly establish ml, can 
be oblaued at about the aanin price am the dusitationa of ft, 


PRICE'S 


THAMES AND MERSEY 


LUBRICATING OILS. 





PRICE'S “SPECIAL “GAS ENGINE OIL, OL, 
Strongly recommended hy Messrs. 
OROs8LEY Bnos. , LTp., MANCHESTER, 


PRICE’S COMPOUND ENGINE OIL, 


For Marine Engines and Locomotive: "OR, 





PRICE'S SHERWOGD SPERM OIL, 


For General Machinery. 
PRICE'S CYLINDER ILS. 
PRICE’ 5 BELMONT SPINDLE OL. 


PRICE'S RANGOON OIL, 


As recommended by 
THE WAR OFFICE AUTHORITIES, 
‘*or the preservation of SmaLL Akms and 
Articles made of Metal ton oeen 





Price Liats hy) apoiieation to 
PRICE'S PATENT CANDLE COY., LIMITED, 


BATTERSEA, LONDON 4596 
BROMBOROUGH POOL, LIVERPOOL, 





NYontraetors’ and Builders’ 


J eonch LE VEL, as per THiustration, complete 
with Mahogany Cuse and Stand, price at lan. Gd. — 
JIoW and BE ARCHBUTY, 201, Maestinlnates Bridge 
Road, Lambeth, near Astley’ b Theatre 





Manufacture the above, alvo Grasatt'’s and other 
bumpy Levels, ‘Pheod olites, And every description of 
Bardia und Drawing Instruments at equally low 

s Every articlo warranted, 840 Iustrated Price 
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SPECIALITY 


TRACTION ENGINES a =e 


AVELING & PORTER, ALITAX, ENGLAW 








® HALIFAX, ENGLAND 
Makors of all kinds of 
















ENGINEERS, ee eee ee vee Senmw Gating Laos’ 
. Selanne int ____For Foot or Power, 4668 
Sxqm _ ea] ROCHESTER “eyr,| “arrows PATENT PORTABLE 
vA as Bap 7 CANNON STREET, rORAULI RIVETING MACHINES, 
en \ ee WN pl Mh es ie / BN" noe 
<a F y 3) fatiage by a perere fere LAND AND MARINE Q FoR ALL INFORMATION AND PRICES APPLY ‘10 


SOLE AGENTS, 


Sa nbn a elas is 50°), cheaper than by horses. BOILERS d W R CILMER & (0 
- 5 1, ' 
ree“ *BISSCHOP” PaTeNT) Wagon Under-Carriages, YP oo ENGINEERS, 
a Li ron Merchants ontractors, 
GAS E N GI N E. CIRDERS, CAS-HOLDERS, . | Hamburg Chambers, Quayside, 


1,700 Engines Working in Great Britain, | SHIPWORK, &c., &c. |f | NEWCASTLE-ON-TYNE. 


J. E. H. ANDREW & 60, 


fan. STOCKPORT. m 
BOE London Office—123a, QUEEN VICTORIA STREET, E.C. 
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LARGE ‘NUMBER _IN_ USE AT HOME AND ABROAD. 
oe ees 


Sind ‘HioWwiNe 
Fans, from 1 


Stock. meme to 160 Fires, 
ee in Stock. 
j | ont Silent, Reversible, Power eee at ever see ae: 
etl), men! Most Economical in ars < a mpact. Bestand Tm | 
Ble | ae A! 2 
Pager ee a —— TESTIMONIAL. — 
\ From F WILLEY & Co, (1 p Wa Anh Mrrcn ants, 
Pha Dau. raul me ti 
"We eo pl ag in es prentine le ete pra aay mn gee. ie 
youn ie (aus gin at wo soph i nie =e the whit 
nt Aud the miprerlann u nen, oe pega 





sa ELeotaic ieee Conrnacrons, Ro. 4865 4 BL |= 
_ | ere VICTOR GAS ENGINE CO., Ltd., 72, Whitechapel, LIVERPOOL. 1 to 4 Man. 
pial a vm a a St Sp el vuesesseasesushessanaessneverneamenmmmsesrassnssfvenssacensns 


oe ORE wlth RET _ an ) WH ITEHOUSE & CO.’S 
“ISelf-acting Adj Kajus' netable Lubricator, 


ALLDAY'S aa he 0 i 
ale= 


; S PRES 
a. wee ee TE BL LOWER SIZE N°4. 









THE BE cy le CA ee ee TIPTON HALL CHAIN WORKS, STAFFORDSHIRE. 
pe ee ee A w < Perfectly Clean in 
1, ALLDAY, SONS & CO., kngineers, ‘Birmingham. Clear Saving rt working 

of “equncse ———-— 
INTERNATIONAL EXHIBITION, AMSTERDAM, (883. Yl ih y ; ; 
HIGHEST AWARD FOR “LIFTS.” 50 per cent. | ii in * One Month's free trial 
Scar in wh a | allowed. 
HOISTING MACHINERY.) 0 tau, « , = 
*atented in Great Britain and Ircland, Germany, Franco, Belgium, and the United States. : Sizus. 
a ae RE aa ea ieee 2 in, 2hin., 3 in, 34 in, 
_ 4 in. 
SAFETY |. Di DINNER, | ) LAPT. Cannot get out of _ 
: Salf- Sustaining INVALID, AND order. ee Prices on Application. 
PA S S E N G Ei ° | Self-acting, with two valves which are set to requisite feed by means of lock-nut, to permit 


e flow. It king with d i til 
SINGLE and DOUBLE, for HAND, GAS, and STEAM power, | ily necessary lubricant to How: gain, thus affects meth efectiy every aera and rennacioeed ne 
LONDON; 3.0. 8. s OGG, 15, Crate 13, Crutched Friars, B.0. 


THOS, THOMAS & SONS,“‘Acme” Hoist Works, CARDIFE,| === (SERRE. cP MBSE SSS aP AS an 
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AIR 


FOR ALL PUMPING ENGINES. 


Ee beetle 


Beating Valves rendered noiseless. 


ne we eee 


a te ee 


LIVERPOOL CorPoRATION WATER WORKS, 
Dat Street, LIVERPOOL, August 24th, 1880. 
Deak Sir,—Referring to your letter of the 2urd instant, I have much pleasure in stating 
that the two Air Injectors supplicd for the Liverpool Pumping Stations have been in use 
about two years, and that during that tiie they have acted satisfactorily and have maintained 
& uniform volume of air in the alr vessels. —Yours truly, 
GEORGE H DEACON. 


WILLIAM TURNER, 


Lute OMMANNEY & TATHAM, 
SAL EORRD, MAN OMEIS' TEE. 


ms ee 


4573 





npr nt ESSE 
EIGEH FHREBSVUNRE MARINE! BOT. RNS. 
Best and Cheapest Means of Preventing Unequal Expansion. 


“WEIR’S ” PATENT HYDROKINETER. 


eee | WEIR 


49, JAMAICA STREET. 
GLASGOW. 


MENZIES & BN Kine sca 
NRWCASTLB-ON- TYNE REID & Co., 

New LONvON STREBT, Aiheee K.C. A. Ag 

BROWN, WATERLOO. Roan, LIVARPOOL. R 
HUGHES & CO., FuutTon STRSRT, DITTO 
W. 5. VON ESSEN, ENGINES, HAMBURG, 
_ A@ant FOR . SCANDINAVIA & CGRRMANY __ 4670 
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SAFETY VALVES VA NBULLS MANUFACTURERS 
for Land and to the 
Marine Boilers. VALV E S ADMIRALTY. 


Thousands in tere, atvihig the highest satisfaction. 
Extr 


act from “Engineering.” 





“Wo have, as we have aid, benrd favourable reports of the action of Meare. ToRNnuLy & Co's 

H Valves, and we understand that they give good rexults, both as regards thelr great Aechaseline 

power and prompt closing power when the p Leseure Sal m AAIN, whilst they are certainly very 
elaape jar ve matrogtion "S Bee nlao articles by ‘ Kughoeoriny,’ ** tron,” “ Colliery Guardian,” 


“Marine Engineer,” ‘ Moniteur Industrielle,” &e , &o 





: ALEX. TURNBULL & CO., GLASGOW. i 
London Agents ~Mesars. WM. DOUGLAS & €O,, 10, ‘Bt. Mary Axe, EC. 
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WM. FOSTER AND CO. 


aia FOUNDRY, LINCOLN. 


HORIZONTAL & sain 


FIXED ENGINES 


Boilers of All Kinds. 
THRASHING ‘MACHINES. - 
,;CORN MILLS. 

SAW BENCHES, &c. 
SECOND - HAND ENGINES. 


CATALOGUES & PARTICULARS 
ON APPLICATION. 4468 
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With or Without “END” DOORS and 





CHAIN. CAB) 
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INJECTORS IR. HUDSON'S Px Patent STEEL TRUCKS 


|LIGHTEST, STRONGEST, AND “MOST CAPACIOUS MADE. 


Patented ‘Europe, America, ud British South Africa, No. 2677, 1875; ; No. 50, 
1877 ; No. 3872, 1878; No. 102, 1881 ; No. 4383, 188]. 


“SWIVELLIN G” UNDERCARRIAGE, 


for Tipping at EITHER SIDE or END of Rails. 


THOUSANDS IN USE BOTH AT HOME AND ABROAD. 
Made to any size or gauge of rails, “Over 100 Trucks turned out bina 


Pree Ao 
Les bed 


“a . a FL. Mage ee ‘ | 
1 Fi mo ~ wnt a ns tonne ° 
4 ry bed OSS AY af eyo cece! r t } ic 
BS w : ’ Tat. alae heen 
. an Bae ee sir co ' yer - oa fog ne 
: “setts et tar saa remains Spee : 


.. pad 4 oo ale yp. _ ” 


R. HUDSON, GILDERSOME FOUNDRY, NEAR LEEDS. 


Registered Telegraphic Address: GILDERSOME, LEEDS 4550 


Telephone No. 14 it in connection with the Leeds Exchange &. Principal Hotels & places of Business in the town. 


feet ee were Gee aren ae wee 


NEPTUNE FORGE, CHAIN, ANCHOR, ENGINE ano BOILER WORKS 


JOSEPH WRIGHT s.C: 
T | PT QO N: Srareesorre 


SOLE MAKERS OF 


BERRYMANS IMPROVED PATENT UNIVERSAL EXPANDING TUBULAI 


FEEDWATER ed 


THE WELL KNOWN 


BERRYMAN HEATER 
AND 


INTERHEATER 


ARE NOW FITTED WITH OUR NEW 
PATENT 
SYPHON BOTTOM 


AND OTHER IMPROVEMENTS, 
SAVING 
rrom 157° ro 5OP or 
COALS, 
BOILER POWER, 


m WATER & LABOUR 
over 1000 8010 


—~—=—— © ieee 


SY/TABLE 
For HiGH or Lon 
PRESSURE 
AND COMPOUND 


” ' ENGINES. 
Sore Maxers or THEA L.SPECIAL BEST BEST J We es aiaets Bran 


|CRANE _ "CHAIN 








NG) WATE | OS 
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be —_——, 
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THE BE ®RYMAN PATENT HEATER 
Pseucmunees JOSEPH WRIGHT CTIPTON, 








THEY HAVE NEVER BEEN SURPASSED FORSTRENGTH, UNIFORM I dy 


DURABILITY, AND ARE MADE BY SPECIAL WORKMFN FROM IRON 
SPECIAL QUALITY, PREPARED EXPRESSLY FCR THIS COMPANY @ 


ENGINEERING _ _ [our 4, 1884. 
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18 aoy an nro ally is an finproved brass, hard, durmble, and atroug as tnild steel, pomnesing a beautiful ; aot 
golden colour; when welted it produces sound castings of fiue grain; Jt oan be ett ar 
forged hot and cold, and takes a very high pulish. a Ls A 
Et EPI LET NE I A TESTE IIIT TE PS IE ee Se aie 





DELTA METAL I8 BEING LARGKLY USED 


FOR ALL KINDB OF 
PET TEID. MACHINERY 


ee Be es "For Prices 
ee ae or 
pre INGOTS, PLATES, SHEETS, RODS, WIRE 
Rre., APPLY! 
; PATENTEE AND MANUFACTURER— 


(SIEMENS PROCESS). E: 
150, HOPE STREET, GLASGOW. D! ALE xAnDoE Blom, 


MANUFACTURERS OF THE WELDLESS STEEL TUBE COMPY., 


Steel Rails, Plates, Angles, Beams, Bars, Hoops, ICKNIELD PORT ROAD, BIRMINGHAM, 
Forgings, Steel Castings, Blooms, &. ™ MANUFACTURERS OF 


BOILER TUBC 

















rd WW. BEHARD MOR EI, 


PARKHEAD IRON and STEEL FORGE and ROLLING MILLS, GLASGOW, 
CONTRACTORS TO THE ADMIRALTY AND FOREIGN AND COLONIAL GOVERNMENTS. 


MAND DACTUR EE 


STEEL PLATES, SHEETS AND BARS 


oie anen's Frocess) cmd 


TRON SHEETS, PLATMS AND BARS 
FOR SILIPS, BOILERS. BRIDGES, &c. 





Pilate aes r spe «lal Ae XK ine 
BRANDS Le ~ re re oy Or: ) wey ma maniorte 
ae << oe a PATENT WELDLESS STEEL TUBES 
mse met ce aenan pany For Boilers, Hydraulic Presses, Ferrules, Boring Rods, Bushes, Shafting, 
Jollor End & Furnace Plates, Flange & Welded. Special Steo! for Anti- Collapse Rings & Welded Tubes, Couplings, Spindles, Collars, and other uses, 


IRON AND STEEL eee ’ ANY DIMENSIONS FOR MARINE ENCINES AND OTHER PURPOSES. 
ns eos TPAC’ g 
KON AND STERL CRANK SILVPTS OF SPECIAL MANUPACTURI TRADH MARE 
Jondon, HE, Queen Vietoria err are (OW J MARTIN | Pamburp, Hopte hanck Noo LL Wilh. RUMP 4716 4810 
Jewoustle “cn Tyne Wine KELSEY ae werp “Capt. RYAN 


: et r } ! 
Sedfist, Gi, Promeall Streets oo, HOW BUTLER | Rotterdam, W iMommtade No Q Post van der BU RG&Co 


ATTWOODS’ PATENT STEEL 


ESTABLISHED 1862. 


STANNERS CLOSES STEEL C0., 


WOLSINGHAM, vii DARLINGTON, 
MANUPACTURERS OF EVERY DESCRIPTION OF 


JAST STEEL FORGINGS AND CASTINGS, 


Piston Rods, Slide Rods, Motion Bars, Orank Shafts, Propoller Shafts, Axles, Wire Billets, 
Spades and Shovels, &o., &o. 4674 
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old Medal Melbourhe, 18813. Paris, (878. First-Class Medals Paris, £855; London, 1862, 
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SHELTON BAR IRON COMPANY |, er 
— wp (22, CANNON STREET, () y a wore ep itys pet oe lis 
TAFFORDSHIRE ie LONDON, B.C.) ~ ER Bias 2 Hf 
if ) . HAN PTO soe | i$ a : b1G6 
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sisted very little room, and work equally well for 


AIR, VACUUM, OR WATER. 


Two sizes for Air and Vacuum are kept in Stock, but cither can be adapted so 
ws, With a given pressure of steain, to compress air to any required density. 


ALL PARTS ARE WORKED TO STANDARD GAUGES. 


WATER PUMPS, working on ‘the same system, 
are made to order, 





ia i 


ie eee ee eh 
‘BRANDS. @i ANV 


THE ‘“ECONOMIC” WATER “TUYERE. 


mn] Noazies can ~ taken off at Iefter A, by oon ly unscrewing 2 bolts at back, aud new ones 
i ns fixed in Five minutes, without removing fankso © thelr cunnectivta, 
Prices and full parth ‘olan ¢ on Application 


™, A. R. NEWLOVE & C0., 
ay ENGINEERS, NOTTINGHAM. 


RESPONSIBLE AGENTS WANTED 4158 


Bs 





Prices un application to 


THE WESTINGHOUSE BRAKE COMPANY 


LIMITED, 4740 


Canal Road, York Road, King’s Orogs, London, N, 
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surarcoy (THE THAMES BANK IRON COMPANY, 


UPPER GROUND STREET, LONDON, 8.E. 


a ee ee ee > 


HOT WATER BOILERS, 


PIPES AND CONNECTIONS 
IRON PIPES, &c., for Gas and Water Works. 








ee eee 


ESTABLISHED 1840. 


LINOLEUM es MACHINERY. 


EBS EO Wit eae } Cie. Fr. Aerlincloged Pace Moen: &c. 
T. & W. SUMMERS, late SAVORY & SON, 


SOLE AND ORIGINAL MAKERS, 
GLOUCESTER, BNGILAND. 6163 
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THE LARGEST AND MOST COMPLETE STOCK IN THE TRADE. 





INTERNATION AL AGRICULTURAT, 4204 
EXHIBITIONS KHOWR 

Londun - - - 1851 aiiohes a s 

London <2 1s" “iiverpoo = 19671 Catalogue Gratis. Illustrated Price Book, Thirteenth Edition, Price Is, 


Paria (Claas 63) 1867 2 

Paria (Class 63) 1467 Be 

Naples - + - 1871 Sig 
Trionte .« - - : 
Moscow (Gold). 1872 “NY 
ahoscow (Hilver) 1872 
London (Anul ) 1878 
Brivwsela (Bilver) 1876 
Brussels (Broz ) 1476 
Bydney - + + INTs 


Melbourne 
(1d, 2 Silv.) 1881 


mee Moval- - - - 1870 eee tee Se ie 2 resent te 

Manchester and 
Liverpool (2) - eae 
Ayrshire 


Highland So- aie 

elety (") ~~ UR7h Sa 
Royal Comiwall 1X77 = : 
Koval Manchin Nea eae ane | t ! LS t | Rt EN L | Nf \ 

ter Livoarpovl, " 7 te ‘y a y 

a rel "i 
——F aes rea z 5 
a 


8 WILLIAM ROSE & CO. 


Ditty uUittu ass: 
(Eatubliahed over 60 Yeu 


Deansgate & Grosvonor Avenuo, Manchostor, 
MANUFACTURERS OF 
‘FIRE HESCAPES, HOSE, &c. 
Every description of Fire ENtungaininy: Appliances 
‘s.. 7“: Vauchor’s” Patent Hoso, as supphed by us to all 
leadiny Fire DBri,rader, 4160 





Manchester (Gold) Kory Prom, Be bent nuluntry- ]R7K, Mining Tnetitute of Cornwall (Silver) 1881 
Yorkebtre Fine Art aud Duduntiial Exdobitign, ~~ 187 NOE Comat Mariue Knyineering, &e (Silver) 188%. 


PATENTEES AND SOLE MAKERS OF 


POOLEYS WEIGHING MACHINES 


For all Commercial Manufacturing, Railway, and Mining Uses. Adapted to the Standards of all Nations. 


Works: ALBION FOUNDRY, LIVERPOOL. 


Flect Street, Lonpox, E.C. 
Postern, and High Level 3 ridgo, NRWCAATIR-ON-TYNK. 
Commercial Btrect, Newport, Mon. 


ASKHAM BROS. & WILSON, Ltd., 


SoLnE Mancracturnens or LUCOP & COOK'S PATENT 


ey CENTRIFUGAL 
i PULVERISER, 


For reducing toan impalpable “an 
or to any requisite degree of fineness, 
Ql muaterialy capable of being thus 
. treated, 

4 Cement, Chemicals, Grain, Coal, 
rs Colours, Phosphates, Lime, 
Copper, Tin, Zinc, 

And other Ores, with Kapiditsy, Com 
ploteness, and Perfect. Uniformity 





Fennell Street, MANONRSTRR. 
Siddals Road, "DERRY 
Albion Works, McAlpine Street, Guangow. 844 








VAUXHALL IRONWORKS, LONDON, 8.W., 


MANUFACTURKRS OF 


The ‘* VAUXHALL” Donkey Pumps, The ‘EXCELSIOR ”' 
Direct-Acting Pumps, 


HIGH-PRESSURE SCREW ENGINES, COMPOUND SCREW 
ENGINES, Patent SURFACE CONDENSING ENGINES, 


PATENT PADDLE lta: HOISTING MACHINERY 
4219 
ILLUSTRATED ee LISTS ON APPLICATION, 









F.& J. BUTTERFIELD & C0. 


Engineers and 
Machine Tool Makers, — lal 


¥ ORE SELIE. EI. 





/ The only Guaranteed Machine for 
GOLD QUARTZ. 


~~ THE ONLY EFFICIENT PULVERISING 


MACHINE IN Y THE MARKET. ae 


SFE. D. 






CHARLES iS WINN & CO, 


General Metal Workers & Engineers, 
BIRMINGHAM. 


Head Offices and Works, 
GRANVILLE STREET. 


BE 


ine 


“i oh ri 








: ct 4 Special Machinery for 
| MARINE 


AND 


A LOCOMOTIVE 
ENGINEERS. 


We recommend the above Machine 
as one of the best of our patterns for 
ordinary work in a stall shop, com- 
biming ax at does great rigidity and 
xtrength with a substantial base plate, 
having a large planed surface which 
ensures the work being drilled perfectly 
true and square. 

it is fitted with the most approved 
form of stationary hand-wheel feed, 
having steel crow Which works against 
hardened steel centre, thus reducing 
friction and wear to a mininiun. 

Fly wheel has turned rim and wooden 
handle, and as best material and con- 
struction is used throughout, the above 
will be found a really first-class little 
tool, 


26 :snches high - 





Figg, eb ee 
—~“ hdd ag he roe 


, 
“i ~ 
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Price, complete with 6 drills up to in. 
for use Upon work 10 in, or leas =... £4 10 
; If fitted with 7 in. fast and loose pulleys 
ri for steam power .. . extra 0 15 
Se If fitted with Winn’s automatic 
ny ae feed motion » 15 
If fitted with Tisproved ‘parallel vice » 210 


ate 4216 , 
London Office and Pattern Rooms: ae as 
41, HOLBORN VIADUCT, E.C. OVAL HOLE CUTTING AND RORING MACHINE. 5086 


wail 


ms m gett “oe ae, _. 
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The PATENT ANHYDROUS LEATHER Co.. ~ Portsmouth. CHARLES FRANCIS, SON & Co. 


Conte Ht Short Out Strap Butts CEMENT MAN UFACTU RERS 
SoLE PATENTERS and etrapeine for WEST MEDINA MILLS, NEWPORT, ISLE OF WIGHT. 
ome and Export. Offices 1? Gracechurch St., London. (Established u sywercniclt of 60 years. 


AND 
MANUFACTURERS OF WATERPROOF PUMP Cement 2000 to the Board of Works T 
BUTT : C. And aoe used 14 the construction uf Hpi Forts and otber large undertakings, buth for the 


ANHYDROUS LEATHER 23555 cca, na... biedina (or Improved Roman) Cement, 
: Particularly adapted f lie ¥ ticularly where quick setting is required, suct 
COTTON "BELTING. : the Breakwater at aideracy ana tho Dinueet chacbougy, #bare many thousand tous have been weed, 
Dusumn: A. J. ALDRICH, 15, Talbot Place. 
LEATHER HOSE, } Corn: THOMPSON BROTHERS, 20, Winthrop Street, 
Perfectly Waterproof. § 
Muin Driving Belta 
without Crows Joints, any 


Ba.rast : CLOTWORTHY &CU., 34 36, and 42, Tomb Street, 
AGENTS ScoTtann : CURRIE &CO., 27, Welllngton Strect, Gl 
width, and to transmit Prices and Testimonials J Wold Medal, Havre, 1864. 
uly’ required HP. Free. 8078 Highest Award, Paria, 1875 Borpraux: J. L. _BOYSON, 87, Rue ¢ Saint-Rem: Remai. . 4906 


te “ Puymoutu ; A. G. GILBEY, Vectis Stores, Sutton 
ELECTRIC —— ~~ This Hulting was at eek ut the « Royal Aquariuni, transmitting up to 180 HP. Lon THE STAR RUBBER COMPANY, 











N.b.— All Waterproof 
§ Goods are stamped with 
our Registered Trade 
| Mark, without whieh 
. none are genuine. 


EsTABLisiap 1860. 





Bronse Medal, London, 1861. Paris: W. F. RICHARDS, 6, Rue Santenil. 











Cleo - ee EE a a aacehinerterc te Beata al i! WAREHOUSES : : STONES : Miia : Jeluphone Noe No. ‘167. 
= | 106 & ey eae Htree 102, West Regont Lane, TRENTON, N.J., 
NEW YORK; Telegraphic A Address 
“\ 187 & 150, Franklin St., GLASGOW. U.S.A. 
BOSTON. “STAR,” GLASGOW. 
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THE OLDEST AND LARCEST MANUFACTURERS IN THE UNITED STATES, 
HKG TO = THAT THEY WAVE OPKNED AN RATABLISHMENT AT 
421, WEST REGENT STHRADT, 
as Headquarters tor Europe and the Continent, where there will be alwaya a Stock of Goods suitable for the 
different trades We beg to call your attention to the Price L int, which will be forwarded on application, and 
should you do ux the favour of coniparing our Prices and quality: of Guods with other Companies, wo are 
thoroughly confidont that, by yiving us a small Sample Order, you will be convinced of the NIGH STANDING OF 
THE STAR RuppER Company, of which our juarantec in Price List speaks for itwelf. We would cull your special 
attention to the Medals which we obtained at the last Melbourne Exhibition for the #uperior qualities of our 
GLasgow, [8e4 _ Belting ut and Hore. | _ S17 


LE GRAND & SUTCLIFF, 
ARTESIAN WELL ENGINEERS, 
100, BUNHILL ROW, LONDON. 


| “ Abyssinian” Tube Wells. 
}. \l REGISTERING TURNSTILES. 
| \ THE TUBULAR PILE, «. 


Poe For Bridge and Pier Building, &c., &c. 


CML. eee ey 





JOHN a OSE auoTs 


(Estab. 1830), Dealers in Metals and Manufacturers or 


~ M eS ty 7 a o ‘ 
\ liaaa 4 Best “at ~s AN si aia 
: ’ : , 
7 Hi ! i} 
' 





=" 
yay 


| ao i rae ae 7 
- : 
| 





ah te Moony 


ail. ™ ae 7 eae tS : a} i - ' ell 
ff saith 1 lsbiedpisl # rm re ; i. viclug 
ARTE Nw | ‘hu i il haa wig AIRC 


CASTINGS IN BRASS, 6UN) METAL, AND PHOSPHOR BRONZE, 


Mill Braases: Railway Wagon Brasses, &c. 4937 Received PRIZE MEDAL at the Smoke Abatement Exhibition, South Kensington, Londov. 


_ALBION METAL WORKS, WOODCOCK STREET, BIRMINGHAM. — PROCTOR’S 


‘itn (IMPROVED PORTABLE HOISTING ENGINES. Patent Mechanical Stoker 























TE STI M ONIAL. 
Pp 
ORT APELAIDK Dock Comraxy, ERAS Den dist Soptonbr tit Over 1000 Boilers or 2000 Furnaces 
Deak Sin,—f have much pleasure in cortifylng that tho (5) Five No. 7 Melville's have been supplied with these 
Howsting i tyrinies which my Company bought from you some time ayo are giving Stok 
" fa ae eng Rita nn wea worked, a doa sot Amount of work ata eee et 
) 1 confdontly reconmend them for Wharf 
J am, yours faithfully, T. A. BROCK, ‘See re tag ver ue a ae as = 
To W. M. MELVILLE, Eaq Port Advluide Dock Company, Limited the Continent. 
Ww. WM. MW FI 
MNGINEKR AND TOROGRiE a =, || Be = a solony ia the Mack "4 
‘ 7 a : Rare mos PKE 
SINOLAIRTOWN FOUNDRY, KIRKCALDY. | |i Oneeete nba A 


eal . Will guarantee to produce more 
’. Sey Be : 
yas Steam with less Coal than can 
be done by hand firing. 


No drilling of the Boiler to fix 

it, the bolts that hold the ordi- 

nary front are used to fix the 
.° Stoker. 


J. PROCTOR, ‘PATENTEE & MAKER, 
HAMMERTION IRON WORKS, BURNLEY, LANCASHIRE, «s 


ate Or ae eee et ee 


IMPROVED ““DUDGEON” EXPANDERS. 


BVERY TOOL WARRANTED. 


HERA A RD T's 


PATENT PORTABLE WEIGHING APPARATUS, 


FOR WEIGHING 


Locomotives, Tenders, Carriages, Trucks, 
ON FLAT sore AND DOUBLE 
HEADED RAILS. 








See eed 











REDUCED STOCK. 
wakere} Lhe Sachsische Maschinenfabrik Chemnitz, Germany. 
Sole Agonts and Licencees (to whom apply for prices acid further information), These Tools contain saa improvements eee Fer pb @ much greater danas 


expansion than an 


JAMES  SSOTE, & SON, | JAMES GIBB & CO. 28, St. Mary ‘Axe, LONDON, E.C. 
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56, 57 & 5, 
HIGH STREET, 


* Helvetia” Leather Bolting & Laces, 


LEATHER FIRE HOSE, 
Pump and Hydraulic Leathers 








FRED™ M MEAD & CO.’S 
PATENT “HAGLE” 


STEAM PACKING. 


Solf-Lubricating, durable, and of low price, for Looe- 
motives, Steam Hammers, Mining ps, 


Office: 65, Watling Street, 
Works: KENNINGTON Roap, LONDON, 8.E. 
AND aT PuivapsLprnia, U.S.A. 8880 


EMERY AND 
EMERY CLOTH 


Manufactured by 


ACTON & BORMAN 


IB UNSURPASSABLE. 5089 
72, SHOB LANE, LONDON. 


WILLIAM WILSON, 


BOILHR MAEKHBR, 


LILYBANK BOILER WORKS, GLASGOW, 
(Earasiisukp 1852,) 
Having remodelled his Worka and erected newest and 
nost approved appeal pees evory 


of the Highest Class and for any required pressure 
BpeoVfoutions, Estimates, and Mlustrations of Boilers furnished 
on application, 4768 
Lowvow Karneaxntative: HENRY COLKY, ord m Houne 
Chambers, 11, Queen Victoriu Btreet, KC 


HALLIDAY’S PATENT 
HIGH-PRESSURE 


SELF-CLEANSING FILTER. 


1. Saves Incrustation on Bollers 
caused by solid matter. 

”, Purifies the Water, hot or 
cold, before entering the 
boiler, without injury to the 
filter. 

8. Can be cleansed instantly 
without interfering with the 
boiler arrangements or sup- 


ted for Water- 
1, Dye, or Print 
al] 








ply. 
> It in well ada 
: works, 
Works, Brewers, and 
Manufacturing Purposes, 


Apply for Circular to 4621 


J. HALLIDAY & Co., 


Portland Works, Wator St., Newtown, Manchester. 


JOHN BEATSON & SON, 
40e, ST. MARYS GATE, DERBY. 








TRON and ATERL RAILS, of al) sections, from 10 Ifi.eto 86 Ibe. 
per yard—pew perfect, nee htly defective, or second-hand ; 
with Fish- plates, Bolts, and Nuts, Chairs, Bpikes, and Points 
and Sroeee S roar rye slid poten See 

Ateel and Iron motive 

Bars, Plates, Sheets, &o, Bteel of all kinds. ry ‘fren of 


Delivered at al] Railway Stations and Porte in Great Britain, 


a TeCPACT EY 





a a f 


EDWARD MERCER. 
HOLLINS IRONWORKS, 
HOLLINWOOD, MANCHESTER. 


BRIGHT SHAPED HEXAGON NUTS 


AS SUPPLIED TO THE GOVERNMENT, 


Which for high quality, finish, and lowness of price, 
are unequal! uaranteed accurate to Whitworth’s 
standard. Prices and samples on application. 4146 
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emer a nea ee = cape eerie geal A 
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TANNERS & MANUFACTURERS OF 


LEATHER MACHINE BANDS, HOSE PIPES, 
WATERPROOF PUMP LEATHER, 


AND ALL LEATHER ARTICLES FOR ENGINEERS’ USE. 
LONG LANE, SOUTNWARK, LONDON. 


a ee a 


LEROW’ s 
saslinidng PATENT NON-CONDUCTING COMPOSITION 


For COATING BOILERS, STEAM PIPES, and other Steam 
Heated Surfaces. To prevent the radiation of heat, save fucl, 
increase the power of steam, and keep the stokehole and 
engine-room cool. IT WILL AT ONCE SHOW A ria 

by 


5016 








IT CANNOT CATCH OR COMMUNICATE FIRE. Usod 
H.M. Government in the Dock Yards, &., &c. Throv Boilers 
covered with this composition, will do the work of four not 
covered. May be seen where it has been in use for twelve 
and fifteen years. Katimates given. 4 


F. LEROY & CO., 


Gray 8t., near Philpot 8t., Commercial Road, LONDON, E. 
Griffith Street, Lower Broughton, Manchester, and South Shore Road, Gateshead-on-Tyne, 








WW. BERET =z LDYD’sS 


FOSSIL MEAL COMPOSITION 


(NON-CONDUCTING MATERIAL) 


FOR COVERING BOILERS & STEAM PIPES. 


{rnde-m Brought out in 1879; used already by many thousands of steam users all ovcr the world. 
*b 4 TWO MEDALS AT AMSTERDAM EXHIBITION. According to tests made by Mr. D. 
K. Clark, the eminont testing engineer, one cwt. of Fossil Meal Composition applied to 
Steam Pipes which are exposed to the weather, and working day and night all the year 
round, will save 15 to 20 tons of best Wolsh Stuam Coal. Used in large quantities by 
H. M.'s Government in the Dockyards, &c., after KECENT trial in competition with all 
other Coverings used hitherto, See Report of Trial in jesue of Sept. Zlst, 1883. 


A. HAACKE & CO., 21, LIME STREET, LONDON, E.C.; and 


72, REGENT ROAD, LIVERPOOL. 
BoLK AGENTS ‘~ For South Wales and Monmouth: W. H. CULLEN, 2, Gordon Road, Roath, Cardiff 














For Scotland: GEORGE BLAIR, 48, Queen Street, Glasgow. 6576 
9 es For covering Steam and 
KE E NAN S PEC D Liquor Boilers, Steam Ooppers 





Pipes, &o, 

It prevents the radiation of 
heat and ips panera of steam 
and effect a large in fuel 
and labour. Itis Fi the 6 only Com- 

gition not affected by the 

eather or Wet, and is the 
only effective non-conductor. 
It adheres to vessels of evory 
shape and in every position, 
without any external castings. 


PATENT 
NON-CONDUCTING 


PAPIER MACHE Aga Porton aps 
MATTHEW KEENAN, 


SOLH MANUFACTURER 
ARMACH WORKS, TREDECAR ROAD, NORTH BOW, LONDON, E. 


BINNEY & SON, 


alder STREET, male ROAD, LONDON, E.C. 








50, West. “Howard, ‘Street, ENGINE PACKING. 
Panky ata ENGINE OILS. 
9 r £] 1 
22, Wollington Street, COTTON BELTING. 
LEEDS. 
OITY DEPOT— ENAMELLED GAUGE 
62, Queen Victoria Street, GLASSES. 
LONDON, E.C. 


pce on apple ation. Shipping ances promptly attended | to. 4890 


JOHN OAKEY & SONS, 


GENUINE EMERY, HIGHEST AWARD 
EMERY CLOTH, _ Puiladolpnis, 1978 

Wallington Mills, GLASS PAPER, = 
LONDON, 8.£. BLACK LEAD, &c. 





WEBB & SON 
7>\ TANNERS, CURRIERS, 


Fellmongers, 
GLOVE AND GAITE 









AWARDED. 


a 
meee 


jombs Tannery, Stowmarket, 


Price Iiats and Terms on application 


“|TUCK’S PATENT PACKIN' 


For Steam Engines, India-Rubber Valves, &o. 
TRADER MARK. 


TUCK & CO., LIMITED 


Reg to oall sietiae to { 
annexed "Trade aon whi 
in future will apy; 

each La of TUCK BP BTATE 
mM PACKING, as aleo upon { 
\ Valves Nan qualit 
Bhoat India- Rubber Buf 
Hose, Tubing, Banding, &c 






Contractors to the 
Admiralty. 





Be 
Lonpon : 116, CANNON Sr., EC. Livsrroo.: 42, Oar 
Sr. CAaRpIFF : 108, Burs Doogs. Works: LAME 


nm BELDAM 


PATENT 


Metalli 


ENGINE 
PACKIN 


Ta the BRBT, 0 
inapplicable | 
very high Stes 
and Hydrau 








Presrures 


BELDAM PACKING & RUBBER (0 


77, Gracechuroh 8t., London, E.C, 4: 


PETER M°INTOSH AND SON! 
120b, Stockwell Street, Glasgow. 
(EsTapuisuep 1821) 


TANNERS AND CURRIERS. 


Manufsacturare of Leathar Str 
uuK and Firo Engine Hoge ftp 
-ump Butts, Hydraulic Leathe 

Hide Rapes, Hand Leathers a 

An Apron Hides, al) Kinde of Leatl 

MY for Mechanical Purposes, & 





















Carriage peld va bute ord 
B over £5 Export orders delivers 
5. tree at shipplny port 

ry) 


me  ouist of Priows aud aaa 
application. rN 





Tanner & Currier, 
SOWERBY 3B 
ENGLAN au 
Manufacturer uf IMPRO\ K 
SQUARE LEATHE 
MAIN DRIVING 
ROPES, 


why lat 


&y Mas 


MAIN 


Capper Wire Sewn, any 
width  Kodlew Bands, for 
Portable Knuines. Double and 
Single Wira Thread or Thong 
SINGLE BELTING, 


tawh 





Howe, Hides and Piping Best Curried 
" Bnghial Bhort Cut Strap Butts. 
Carrlaqe ee on Home Orders above as, and 


“HileouR 


Teloyruphiw Address 
aceulnan 


Arport f « ue, 
Retemates , Prices ov a 


Sawerbybrlu dive 


IMPROVED HAND-WORKING TAPS 


JOHN H. WIDDOWSON 
(16 yeara Nitec a at Sir Joseph 


*s and Co.) 
Frit ashe 
rth 
Standard Threads Ses idince: 


Britannia Works, Ordsall Lane, Salfor 
MANCHESTER. 5147 


Lista Fras ON APPLICATION. 





ENGINEER, Manufacturor of Baron ing 


Prics 


HODCKINSON & CO., LIMITED 


MAKERS OF 





Every description of oat Nera ite CHAIN to Samp! 
or Sketch. 4899 
ORDSALL PATENT CHAIN WORKS, MANCHESTER, 








SANITARY ENGINEERING WORKSDIES FOR HOT STAMPERS, 
ff DOULION & 00, | 6 


Silversmiths, Art Metal Workers and Jewellers, 
ALBERT EMBANKMENT, LAMBETH, LONDON,” S.E. 


UGE 


at ENGINEERING. _ [Jury 4, 1884. _ 
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yn 
<4) STEEL DIES FOR PRODUCING FAC-SIMILE STAMPINGS 
The attention of ENGINEERS and ARCHITECTS is specially drawn to OF ANY GIVEN MODEL 
Executed without hand- cutting, and at a saving in cost and time. 


DQULTON’S PATENT ee, 


} AUTOMATIC FLUSHING SYPHON The “a ae (METAL) DIE com PANY, Limited, 


INVALUABLE FOR KEEPING DRAINS AND SEWERS FREE 29, Addington Street, York Road, Lambeth, S. E p00 


SOHIELE'S PATENT FANS. 


All recent Improvements perfected. 


BLOWING FANS. 


For Smiths’ Fires and Cupolas, Drying Yarn, Grain, and other sub- 
stances: incroasing draught in flues ; Foroing Fresh Air, &. 


EXHAUSTING FANS. 


For Ventilation of Mills, Grinding Rooms and Sewers; for Drawing 

off Duat, Stive and Foul Air. For Condensing Fumes ‘and Noxious 

Vapours, and for Drying Substances hy hot or cold afr. A 3 inl 

arrangement for Ship untilation, with combined Engine, Suitable 

Engines to drive all sizor, All sizes kept tn atock, ull particulary 
for any process on application. 


COLLIERY VENTILATION. 


special department. Fans and Engines for from 10,000 to 
250,000 cubic feet of air per minate. boy 


The Sole Makers and esnrictets of the above Fans, and of Schiele’s Patent 
Turbine Water Wheels, are: 


C. SCHIELE & CO. (The Union Encineerine Co.,) 


2, OLARENOE RUILDINGS, BOOTH ST., MANCHESTER. 


E. LUMBY, SON & WOOD, 


™ WEST GROVE WORKS, 
HALIFAX, 


Patentees and aici aca of 


WROUGHT WELDED, 




























FROM OBSTRUCTION. 


oe 
NOTICE. — The Syphon will work with any depth of water in 

tank not less than 12 inches. This isa most important 

advantage where the drains are near the surface, 


> ices AWARD, DIPLOMA OF HONOUR WITH ACCLAMA- 
| TION, AMSTERDAM 1883, nee FITTED SANITARY 
| /f: aUE TONER: APPLIANCES. 
i ore a Oontractors for Sanitary Fittings at Great 
~~ oe A Cj ” International Fisheries Exhibition, 1883. 
: Ger For further partiodars of Appliances see Liat 
No. 38, post free on application, 


SHOW ROOMS for these and other 
appliances in action: 3862 


ALBERT ENRBANEMEN'T, S.=Ei. 










REDVSAD PRICES OF TEE 


ALLEN PATENT GOVERNOR 


= FOR STEAM ENGINES. 








SS 0s 


Piade Mu 
HIS GOVERNOR developes the Urmosr Power, gives 
ce Unirormity of Sprep under varying loads, and]: 
es En. "i EconoMises FUEL. 


BOLE PROPRIETORS :--- 


WHITLEY PARTNERS, 


aa | RAILWAY WORKS, - 
_ 124, HUNSLIET ROAD, LEEDS. 


THE LOWCA ENGINEERING COMPANY, LIMITED, 

















FLETCHER, JENNINGS a CO) pes AND 
ENGINIGH RS Se BOLLIUR MAWERS a RIVETED 
LOWCA ENGINE WORKS, WHITEHAVEN, a 
VETANK EN BOILERS 
LOCOMOTIVE TANK ENGINES — 


Of all Sizos and Gauges, from 18 inches. 


WINDING & HAULING ENGINES, PUMPING ENGINES, 


ROLLING MILL AND STATIONARY ENGINES OF ALL KINDS, 
BLOWING ENGINES, 
AIR COMPRES8@R8, VENTILATING FANS, COAL CRUSHING MACHINES, SCREENS, 
ELEVATORS, HEAD PULLEYS, AND ALL KINDS OF COLLIERY PLANT, 
BTA BOILERS IN IRON Jz SP EMEIT.. 


= ele graphic Adiire NN: emus a, W Bite haven. 


HOT-WATER HEATING 
APPARATUS, &c. 


ene | renee 


VERTICAL STEAM BOILERS 
RIVETED & WELDED. 


GOLD AND SILVER MEDALS, 
PARIS EXHIBITION, 1878. saw 


ted 
tt 


LT CN a Ne et 


HARTLEY & SUGDEN, LIMITED, 


ATLAS mos ane 


HALIFAX, | 


MAKERS OF 


Vertical Multitubular 


STEAM BOILERS 


ORDINARY VERTICAL BOILERS. 








a, Mustrated Price Lists on application. | 


PRIZE MEDALS received from every Exhibition at which our Machinery has been Exhibited, viz. : 


LONDON, 1851; PARIS, 1855; SOCIETY OF ARTS, 1855; LONDON, 1862; DUBLIN, 1866. 
——{ 


WILLIAM MUIR & Co.. 


BRITANNIA WORKS, SHERBOURNE ST., MANCHESTER, ENGLAND, 


MANUFACTURERS OF 

MUIR’S IMPROVED HOLLOW. MAN-| Special Brass Finishers’ Lathes, with Capstan 
DREL LATHES, various sizes, with Capstan or | _ Rests and Guide Screw Chasing arrangement. 
Turret Rests. Foot Lathes, 5 in. to 12in. centros, Single, Double, 

MUIR'S PATHNT PROFILE MILLING | _ or Four Patent Treadles, 

MACHINBS, Vertical and Horizontal, of the ; Power Lathes, bin. to72in. centres, all dosoriptions. 

most massive construction, for Marine, Locomotive, | Hanson’s Flan hging Machines, for Flanging 









iM " a 4 . 
P i i i uN 




















oe 
i | ih. a C MK 








ye Ce eee Mack 1 5 Patent Rivetting Machines. 
i i ALFRED MUIR’S PATENT MILLING tire : 
, ae . aN , HOT WATER BOILE RS] CUTTERS and REAMERS, warranted topro- 9 O22° sor toler Shelivand ioiler Flue Kinga. 
NY) Kite eee MES) | Gy yc (WELDED AND RIVETTED), ALFRED MUIR’S PATENT OVAL HOLE Punching ooo Ppeerne Mechinen ere 
eee iat * HO and CIRCULAR HOLE BORING MA- Plate Hdee Planing Machines. 

va ne ‘ai, T WATER VALVES, CHINE, for Boiler-plates, &, Special Machinore fr witied Opddaned, 
Min ” 4 HURE’S PATENT UNIVERSAL MILLING ‘armour Plates and 8 


mall 
MACHINES, with two Spindles—one to work | Special “Machinery for Sewing Machine 
Vertically and the other Horizontally, akers. 


W. M, & Co. have in thelr extenslve STOCK ROOMS (ot Manchester only) various sizes and descriptions of 


Lathes, Planiiz, Shaping, Double 8 Slotting, and Wheel-cutting Machines, Single Grindstone Troughs, and 
Double rindstone ne Troughs upon their Patent Principle. 4602 


SLOW COMBUSTION STOVES. 





a HIGHEST AWARDS AT ALL THE PRINCIPAL EXHIBITIONS. 


i 
° 


Priced Illustrated Catalogues free on application. 4048 





Sih. 


LONDON ADDRESS :-2, WALBROOE, B.C. 


Juty 4, 1884, J 





” MACDERMOTT & GLOVER'S 
Patent Percussive Rock Perforator (Improved) 


FOR WAND-LABOUR ONLY. 
IN HARD ROCK. 

FOR MINES, QUARRIES, AND GOVERNMENT CONTRACT WORK. 
Rate of Penetration in Granite 1} to 2 inches per minute. 
PRICE &5&O COMPLETE. 

FOR FULL PARTICULARS APPLY TO— 
GLOVER & HOBSON, Engineers & Millwrights, 
ALBERT IRON WORKS, 


1° ~ ST JAMES’S RD., LONDON, S.E., Sole Manufacturers; or to 


M. MACDERMOTT, 25 & 26, PUDDING LANE, LONDON, E. C. 4619 
N.B.—A Machine can always be seen at work (without notice) Ma the Albert Tron Works. 


ae 





TELEPHONE No. 4,664. 


omer 








nee 
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“LANCASTER’ 


HE apes of the '' Lancnater SteamTmp consists in the LOOSE DISC VALVE at theorifice of the discharge Wye! in harping bah 
witha QUICK THREAD sonew motion, worked by the float. This Valve is FRICTIONLESS in action, and 
eat STICK ta i 
eke are VERY SIMPLE and EASILY 
noo of the loose disc valve would, by virtue of the 


ita seat. It in very a Ce at in ita movements for opening and closing the discharge pipe, and Png erin 


UICKNESS OF THE SCREW THREAD, forve It 
belek were employe for draining the steam pipes with which I tested Measre. A. HAACKE & Ov.’ Ae on 

recent neering and Metal Trades Exhibition, at the Agricultural Hal!, London, The with RKUULARITY and 
EFFIOLE ape one of the traps buing spacially as to a severe test in draining the DIRT WATER collected by the Steam 
Filte ratus attached to the steam Supply Plpos, Three other Traps of the same construction wera connected with STEERING 
KAR in "different parts of the Hall, and they, as well as the Bteun Traps at Messrs Hawke's Stand, were iu action UNINTER- 
RUPTRDLY during the whole time of the Exhibition, and gave ENTIRK SATISFACTION. (signed) 


PSP. EX. OLAREE, M.I.OC.E. 


LANCASTER AND TONGE, 4335 
Enginoers and Bmasfoundors. PENDLETON, v, near MANCHESTER, Patentocs and Bole Makers. 


“STANDARD” STEAM BOILING NOZZLE 


FOR 
HEATING OR BOILING BY STEAM. 


The objectionable noise when boiling by steam is entirely done 
uway with, and the liquor Heated 
oiled QUICKLY, ECONOMI. =m g 
CALLY, and SILENTLY. ‘ 


4 3? 1 WW 2 8  4inpipe Ba a \\ Wise 


Sper Three of these Steam 


















—" 





50/- 60/- & 65/- 100/- 130/- 175/- 260/- 
NUMBROUS TRATIMONIALS. 


PICKING, HOPKINS & CO. 


= “BOW. LONDON, E. 


QOLD MEDAL, 
LONDON, 1851. 


4901 





- Ae 


~ ESTABLISHED 1850. 


ON Re ee oe 


W.FURNESS & CO., 
Say Mil Enyingars ds Won MOrKing Machinists, 


MAKERS OF EVERY DESCRIPTION 


covcnvuppuppgennaausevecll QeTauehes © 


Le 


GOLD MEDAL, 
MANCHESTER, 1875. 









OF 


ae sj MACHINERY 
N WORKING IN WOOD. 


wv) 
a) Estimates and Plans supplied 


(iustrated Catalogucs on 
application. 


BLOBE IRON WORKS, BANKHALL, C CANADA DOCK, LIVERPOOL. 
LONDON OFFICE:—19. WALBROOK, CANNON STREET. E.0. «oz 


HANSONS SPECIALITI 





rt 


Steam Pumps, Steam Engines, Steam Winches, 

Steam Dryers, Steam Traps, Steam Reducing 

Valves, Steam Purifying Apparatus for Boilers, 
Water Engines and Hoists for Warehouses. 


WILLIAM HANSON, 
QUEBEC WorKS, BRADFORD. 


LONDON OF FICH: 37, WALBROOE. 


S00. PIN A eebt oom’ Fase 1062 mare £0 } 
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ENGINEERING. 


(NED. It also acts asa Mafety Valve, as a Sear asia preasure exerted against tha 


Manl Composition, at the 


SUGAR CANE. ._. a 





et 


XXI 


ee ee nr 





Now Working with , Salt Water at the Health 
Exhibition, Wester i EOEEY: No. 1159. 


« 


FRESH WATER | FROM & SEA WATER. 


For Ships, Yachts, Torpedo Bohts:.and Land 
Sizes 100 to 15,000 gallons (68,000 litres) rs eae 

Normandy’s Improved Patent Condensers, guaranteed to yield, 
tons, or 6100 gallons, of Kresh Water, which a it lows Geoni he a A ie a 
bright-looking, agreeable, and equal in taste and appearance to the best river water, 

Normandy's Improved Patent Condensers for Steamers will produce water of above 
quality when worked with the Greasy Steam from the Main Boilers, and at same time also 
supply Fresh Water for feeding these Boilers, to replace that distilled and otherwise lost, 
thus avoiding the expenses and trouble due to the accumulation of Scale in the Boilers, 
and of preparing steam specially for distilling. 

The Actual Production of Fresh Water is squat to, or 76, or 125, or 155 per cent, more than 
the Boiler Steam consumed by above Condensers, depending on hind of Condenser selected. 

Over 180 of Normandy’s Condensers have been supplied to Her Majesty’s Ships, and over 
900 to the German, Danish, Russian, Portuguese, Spanish, Dutch, onente Brazilian, 
Chilian, Japanese, and Argentine Governments, The Royal Mail Steam Packet Company, 
the Allan yal Mail Steamers, the Cunard Royal Mail Steamers, and many others for 
ships, and on land in various parts of the world. Apply to 


A, NORMANDY, rae HOUSE STATION, VICTORIA DOCKS, 
OoOnDOoON, =. 5120 








~ Brown, BAYLEY DIXON & C0, 


DIMIrTzaD, 


Bessemer Steel Weldless Tires, 


AXLES, SPRINGS AND RAILWAY PLANT, 


SPECIAL GUARANTEED SPRING STEEL 


Railway, Locomotive, Carriage and Wagon, and alsu for Road Van, Dray und Lurry, &c., 





MANUFACTURERS 


Springs, 


PLANISHED STEEL BARS FOR SHAFTING, 
STEEL SHOVEL AND PLOUGH PLATES, STEEL SHEETS, 
Wlating and Screen Bars, k&e., 
BESSEMER ROUNDS, ROLLER BARS AND STEEL FORCINCS, 

Light Rails for Pit, Colliery and Quarry Work, Tramways, &c., &¢.., 


SHEFFIELD. _ 


LONDON OFFICE: : 1, QUEEN VI VICTORIA | STREET, EC. 






AITKEN, Mc.NEIL and CO., Engineers, 


Colonial nae Works, Helen Street, Govan, GLASGOW. 








MAKERS OF MANUFACTURERS OF 
THOMSON & BLAGCK’S 
oa SUGAR CANE 


SRE) 
assem | 


FIVE-ROLLER 
SUGAR 
ANE 
MILL, 


MILLS, 


NS, STEAM ENGINES, 
b= STEAM BOILERS, 
, Weed WATER WHEELS 


EXTRACTS, TRIPLE EFFET, 
177% OF JUICE am aoe 
FROM 4000 CENTRIFUGALS, 


And all the Roquisites 
ane for Sugar Plantations. 


Re eee 
S aeEReaeMaben - a i be 





aa 














1 Engineers, Kilmarnock, 


The Beat and Cheapest Makers of 


BAND SAWING 





m Sizes, Styles, 
and Prices to 
suit all 
Customers. 


al 
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Bodley >v Bros. & Co. oF, ASTHOEWER & C0, “Crucie.e Cast ST STEEL “Wonks, ANNEN (WESTPHALIA). 


SNGINEERS, _* ENE STEEL FORGE Sch ROLLING MILLS, 
fp ae ts im : fh. \ WAS WY KOUND, SQUARK, AND 

Nt NY FLAT STEEL BARS, 
ALSO OF ALL OTHER 

SECTIONS, 

STEEL for TOOLS, ARMS, 
RIFLE BARRELS, and 
KITTINGS FOR RIFLES 

AND REV OLVERS 






AND 


MACHINING SHOPS, 


ARTICLES FOR 
RAILWAYS, 
MILLWRIGHTS BOILER LOCOMOTIVES, 
ENGINE WORKS, AND 
MAKERS, AND IRON AND ROLLING MILLS, 
CAST, FORGKD, AND 
BRASS FOUNDERS. FINISHED, 
—— 10,-- 
Patent Steel Wheels with 
tim and Nave, cast on to 4 


Spur, Bevel, Mitre, suse Bae "  & “4 , = A at PROMPT DELIVERY. 


a a 5091 
:0: eee : Ors: - a “es 


MORTICE & WORM Specialities : CRUCIBLE STEEL CASTINGS of all shape’ STEEL FORGINGS ROLLED STEEL, & STEEL for ARMS. 


Sole Representative 


WHEELS For farienle’* } AUGUST REICHWALD, in eee TCE Ara 


oem | CHAPLINS’ PATENT STEAM CRANES, 


LOCOMOTIVE, PORTABLE OR FIXED, FOR WHARF OR RAIL. 








Cogwheels to Pattern or 
Machine Vloulded, 
Orders executed to Draw- 
Ings, no Pe ae rn required, 





—_—— 30 


ee a a a eee I ene A tee 








“none 
To hoist 15 ewt. to 30 tona. Geared to hoist or lower, and turn entirely round in either 
Old Gna Foundry, EXETER. direction by the steam power, separately or simultaneously as required. 





Steam & Hand Derrick & Overhead Travelling Oranes. Hoisting and Pumping Engines. 
IMPROVED STEAM EXCAVATOR OR ' NAVVY.” 


Contractors’ Eescmotives: Steam Road Rollers, and others of our ed ld Vertical 
Engines and Bollers always in stock or in brogress 


WALKER'S PATEN 


HYDRO-CARBON FURNACE 


AND APPARATU 
This Furnace and Apparatus makes one ton of fen do the nenting 
duty of three tona of cone for or the generation af stean 








re) 








none ee, ce te Eases tater. PATENTEES ANID SOLE MANUFACTURERS ; 
Saas rece eee ALEX. pHAPLIN & Go. Granston Hill Engine Works, GLASGOW: 


7, UNION ‘OORT. OLD BOAD. STREET, 0. 























J &W HORTON _ And 88, "QUEEN VICTORIA STREET, LONDON, 4.0. 2460 
e e g S- 
sem | asso HP, SKIDM ORE: = Ri 
SMETHWICK, . a | | MANUFACTURER OF “id Le 
Near BIRMINGHAM, So//sxcron ot” aaa) ES ies [oes s Se eee 
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Gas Apparatus OI PR 
Caat and Wrought Lron Bey 
Tauks, Purithers, Con ) 
; (ye 
po 


‘ 
' ¢ nl 
Pate l tees and denaers, Acrubbers, Re ; . aie: 
tort Lida, Crosse Mam ane : SSeS erratic. und 
Screws Wrought trom Boiler near a Ne ‘ ; 
Manufacturer 5 for Htatlonary, Portable, and : ae: 
Kngines, Sugar Pans 
of Covlers, Clarifiers, Punta, Hoat 


ridges, Girders, Roofs,  Claternua, 
OU Tanks Melting Pets, Crucibles, 
Halt Pans, Argh ane tiange Boilers, 
and every description « General Jrou 


Work = 4924 


Drawings, Specifications, and 
Estimates Supplied. 


Pi Oe EAget a en 
LOCG STEAM CHALE Y 
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THE 


WARRINGTON WIRE ROPEWORKS 


LIMITED. 


Heap Orrion—18, GOREE PIAZZAS, LIVERPOOL 
Works—WARRINGTON., 
CONTRACTORS TO THR ADMIRALTY. 
Manufacturo from tho vory best selected Charcoal and 
Btcol Wire 


All kinds of Round and Flat Wire Ropes 


For Colleries, Minos, Railways, Guides, Capetansa 
Steam Ploughs, Ships’ Rigging, Signal, Sash, and 
Picture Cords, Fonoing Strands, Lig thing Condiid: 
tora, and all articles connected with the Trade. = 63h 


ENGINEERS & |RONFOUNDERS 


MASUPACT ORE RS OF 
POOFS BRIDGES CIRDERS LAS & WATER 
WORKS PLANT. WEIGHING MACHINES & ¢ 


UFTING MACHINERY ——————_——— 
OF ALL KINDS. “AMES revalsli van & Co , 


A SPEGIALITE OF 


Wade /rontounoers, Bridge Builders Eng :nvers.& Beier Makers, 


GLOBE WORKS, 
STOCKTON-ON-TEES 


Patentec & Manufacturer of 


PICKERING’S | 
Patent Polley Blocks and | »imagere ee 





MOTHERWELL ncar GLASGOW. 


olsts 
aaa Warehouse 
Power Friction Lifts 
Cranes, Crabs & Jacks, &c. iat ie - eee ter eee oe es 
aiee OF Puller oenei VIADUCT AT HIGH BLANTYRE, CALEDONIAN RAILWAY. LENGTH, 790 FEET. Exxcrap 1682, 
AND wigH-cLass cHaiIns.| MAKERS OF IRON ROOFING AND GENERAL STRUCTURAL WORK. 
Send for Tiustrated Liat MAKERS OF CAST IRON CHAIRS, CAST IRON SLEEPERS, COLUMNS, TANKS, INGOT MOULDS, AND CENERAL CASTIN 


25 MEDALS At AWARDED SOLD MAKERS OF HOPH’S PATHINT STON SRN ARS. 
FOUNDRIES ALSO AT ARDROGSAN AYRSHIRE; AND JOHNSTONE, RENFREWGHIRE 4028 
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KERR, STUART & C0. 
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LONDON : 
20, BUCKLERSBURY, E.C. 


GLASGOW : 


WEST CUMBERLAND IRONS % STEEL COMPANY Timitel 15 & 17, ROYAL EXCHANCE SQUARE. 


WoRKINGTON, CUMBERLAND, 
MANUPFACIURERS OF 
HEMATITE PIG IRON, BESSEMIER STEEL RATS. 


SIEMENS-MARTIN STEEL PLATES FOR SHIPS, BOILERS, BRIDGES, &c. 


Silver Medal, Paris, 1867; Highest Award, Philadelphia, 1876; Gold Medals (Highest Awards), South Africa, 1877; Paris, 1878; 
_ Bydney, 1879 ; Melbourne, 1880; Adelaide, 1881; New Zealand, 1882; for “Excellent Quality of Material & Good Workmanship, 


Josuua Hear « G0., Ltd, Manufacturers of Heap’ Patent rm & Bolt Screwing Machinestrom il wo 


Bithor by Hand or Power. Also SCREWING TACKLE of every description, 


4807 








Power Bult Be rewing and Hand ee i es a mu Nut Ba ie ire pee eine sey a Herewing. 
tT 1 Kerewing & Nut Tr wMuhine,  - Machine, Hize, 
Bu ate ona Mi nine qin. Sie i bitin raat . Pipe 2in to din Pipe. ae ‘ie th iim Btn nid, ptot an tine 


tec Me = a - 
Hand or Tower Boe Hand ee wi me Machine, H a Lai rowing Machin in 
C Ri 














LDHAM ROAD ENGINEERS’ TOO], WORKS, ASHTON -UNDER-LYN E. Illustrated Cataloque with ee upon appro on 
e cos just Reduced 20 per cont. Send for Mlustrated Catalogue with Reduced Prico 7 4262 


0. E. BELLISS & “00 


Engineers & Boiler Makers, 


MANUFACTURERS OF 


STE A ME 


BOTDHRS 


OF ALL KINDS WITH 


TRON or STEEL PLATES. 


i LEDSAM STREET WORKS, 
BIRMINGHAM. so 


Lhe fm 





4 -__ ao 


= Tut re ce. BELL SS ars sinus ped rer Nate 
pod st a ae Aap 


< — eT: 
HORIZONTAL | ‘MULTITUBULAR BOILER. 


JOHN Ww EITE & ee 


Machine Beltin Ho a cack ates Pieri ent Eon Apinning a MO oy peDas let Hides 
1. Apro he Wk, Wool, Jt He Fila 


OAK TANNED. "AND GREEN PICKING BANDS, 


Melee ne tae ie fis 4, White Calf, Br alae artes and Fiat Ho ee, es , Flap Leathera, 
and Bucket Laathers of Extra ee ength and Qu 


AND ALL OTHER MECHANICAL LEATHER. 
PARK ROAD LEATHER WORKS, BINGLEY, YORKSHIRE. 


MAIN LEATHER 
DRIVING BANDS. 


4906 


THE BARROW SECTIONAL BOILER. 


SAFETY, ECONOMY, it 
DURABILITY. _ 







High-Pressure, Superheated Steam. 


py == 120,000 HP. ALREADY SUPPLIED, 
“J ou All TESTED to 8001s. PER SQUARE INCH. 


Bram Racevin 


Important Improvements. Considerable Reduction in 
Number of Joints. Made entirely of Wrought Iron Tubes. 
Greatly Enlarged Steam : aCe, Bim licity of Oonstruction 
and a Econom Fuel a} Space. Portability. 
onomy 0 F reight and Transport. 


Numerous Testimonials after 10 to 15 years’ use. 





te ee 


Price Lists, with Testimonials and full particulars on appli- 
cation to the Manufacturers, 


: “+. BARROW SHIPBUILDING CO’ 


greuinc wren 


BARROW-IN-FURNESS, 


OR OF THE SOLR LONDON AGENTS, 4796 


THE MACHINERY TE HADWAEE an Ld., 147, Queen Victoria §t., London, 5.6. 


LE LE Ym 







Tramway fH Rails. 


ENGINE ROLLS CUT 
AND FOR 


CAR BUILDERS: ALL SECTIOKS. 


KERR & STUART’S 
Patent Tramway System 


=——_0 


ESTIMATES AND DRAWINGS ON 
APPLICATION. 


:0; 


MAKERS OF 


PATENT PORTABLE 
RAILWAY. 


(See Advertisements preceding week ) 4608 








“ THE PATENT ACCESSIBLE” 


CENTRIFUGAL PUMP 


Ig ay only Pump from which the disc can be removed 
by breaking the jot ona single face only. 


Manufactured by CHARLES L. HETT. 

HYDRAULIC 
ENGINEER, 

i Maker of 






oe en TURBINES 
‘ WATER 
WHEELS 
Pam =o Horse, Steam 
and Ww me 
Pow 


PU MP S. 


ibalopiies On Application. 


ANCHOLME FOUNDRY, BR. 
GOLD MEDAL, PARIS, 1878. 


GAUGE GLASSES 


AND 
EN AWE 
For Iron, Cast-iron, Jast-iron, Copper, &e. 









rarayy GUILBERT MARTIN 


Patente oa Manufacturer 
tthe 
PATEN A 


RED REFLECTING 
GAUGE GLASS, 


Showing through the water 
a Broad Red Line. 


N.B.—AIl Glasses are of 
the fir cat quality, and manu- 
M facteced expr: ssly to resist 


< 
= 
4 
Lie 


SSV1D 30NVO ‘eee DF 


= _, RED REFLECTING 


“4 - x extreme pressure. 
> a2] j DEPOT: 
x» | 4 1&2, FALCON STREET, 


Aldersgate Street, 
the aber line shown oe ons E.O. 


in Diack is of a neh REPRESENTED R 
Rad. E. 


M. HAMBURGER. 
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ae ee te ee aa ER ee Ware a Ie a 


C0 AL PRODUCTS HOWELL & 00 eee eee 


ee ee ee ay elie Wrought Iron. Lap-welde 


| HOW NELLS STEEL. TUBES. ) oir 


ia ce : z -. FITTINGS, &c, Also 





Manufacturers of all kinds of 





Blister, Shear, Spring 
and Cast Steel, 


FILES, SAWS, &c. 
HOWELL'S PATENT HOMOGENEOUS METAL AND CAST STEEL TUBES 



















JAMESON’S COKING PROCESS 


Applicable to any ordinary coke oven 
and all deseriptions of coal. 


Over 800 ovens are already at work or arranged for 
by owncrs of over 10,000 ovens. 

At a nominal cost this process saves the *\olatile 
roducts of coal and rich burning gas, and giver 
increased yield of coke of {mproved quality. 


———— fe een er 


ss ae seen 


a 


im i ne ee ON ee er OT ew 


“HOWELLS” SPECIAL SELF-HARDENING STEEL FOR TURKING uDLS. i 


FOR PARTICULARS API'LY TO 48uu 


JAMESON'S PATENT COKING CO., Ltd., 


ST. NICHOLAS CHAMBERS, NEWCASTLUE-on TYNE: 





Intornational Health Exhibition, West Kensington, 
Eas fun ANNIXK, STAND No, 10. 


International Exhibition, Orystal Palace, 
Wrst Connipor, 8taxp No. 33€0. 


RUSTLESS IRON. 
THE BOWER-BARFF RUSTLESS 
TRON COMPANY, LIMITED. 


Furnaces now in constant operation in London. 
IRON FOR TREATMENT TO Bis CONSIGNED 
TO THE COMPANY. 


SKIN MARKET PLACE, BANKSIDE, S.E. 


Rain Water and Builders’ Castings Bower-DBarffad, 
supplied from Jondon Stock. es 
a 10S 


For Prices and all detaits Goal to the Company, 


23, QUEEN VICTORIA STREET, E.C. 


MACHINE TOOLS. 
SHEPHERD, HILL 60. 


LEEDS, YORKSHIRE. 


LONDON OFFICES ~ 


21, PARLIAMENT STREET, 
(E. B. SAUNDERS, Agent). 


Manufacturers of all kinds of Slide Lathes, Planing 

Shaping, Slotting, Porting, Drilling, Punctuny, She ang, 

Bending, and Serewing Machines, suitable for every 
Cinas Of fheineers and Shipbuilders, 49ss 


ROBERT MIDDLETON, 


SHEEPSCAR FOUNDRY, LEEDS, 


SE CCRESSOR Tea 


Messrs, John Bingley & Co., Harper Street, Leeds. 











Section of a Sash-bar before and after nee 

ection 0 me - . ae N 0 IR ON, TIN (, OR PUTTY USED. ae before 

; ) | No Speotal Contract required for its i777 an 
adoption. 


or re 


SUITABLE FOR ALMOST UNIVERSAL 
APPLICATION. 


N.P.—The Lead Strips, which are tho special 
feature of this System, require nu Skilled Labour to 


fix; breakages can be repaired by anyone; and ALL Write for Prospectus and 
OUTSIDE PAINTING IS DISPENSED WITH. Testimonials 








SOLE MANUFACTURERS OF THE PATENT LEAD STRIPS 


GROVER & CO., Ltd., Engineers, &., Britannia Works, WHARF ROAD, N. 


ELECTRICITY METER 








DE. HOPEINSONWS PTATEN'.,. 


An Tnstrnment for measuring and continuously recording quantity of Electricity, and for ascertaining the 
amount due from a consumer for the quantity or oneryy of the Electric current supplied during a given time. 


Made in 5 sizes, to register from 1 to 200 amperes. ~ PRICE, £I5 to £35. 
For further particulars, apply to the Sole Liconsees and Manufacturers 


CHAMBERLAIN & HOOKHAM, LIMITED, 


ELECTRIC LIGHT ENGINEERS, 
BIRMINGHAM. 



























Patented in England, F France, Belgium, 
Germany, and United States. 





ve es WH } Bie ae mes : A eee ee SS nae = : 7 UNRIVALLED FOR 


I a. _ alg 


HYDRAULIC PRESSES |i re STEAMING POWER, 
a3 FACILITIES FOR CLEANING, 


Of every deseription aid size 
HYDRAULIC PUMPS for Eland, Belt, ot Stent Power 

Inexpensive Renewal of Wearing Parts, 

> LOW PFPRIO8B, 

“PATENT GEARED” 


— 
PULLEY a ECONOMY, SAFETY, 


BLOCKS. | | [ee EASY ERECTION. 










‘Patent 


) 
Seneee ad.’ Wics T O NS 
_," NEW 
































Prey + 
me The New “Patent Goared” Blocks 
MR ourednanmiittactured with preat care, and 
of the best material throughout, and 
Are Ue eVery sense 


The deposit of impurities takes 
place in receiver only. 





TO CONVINCE STEAM USERS 


SAFETY 
B of the splendid circulation and entire 


Ma HOISTING MACHINES. 
Wath the “Parker Ceankn” Tocks | beektl WE J A ere ROY \\ een ee absence of priming, we without extra 
Pie ea aera : (ya So ey NAA age 20000 - charge illuminate the interior of 
- AN i Mm cecelver with ‘‘Lane’s” improved 


i being two or three times the liftine 
Aa pewer of the Direct Difforential Blocks Electric Light Apparatus. 


iJ ILLUSTRATED PRICE LISTS FREE| © 
ON APPLICATION 1O THE bUVvO 


SOLE MAKERS: 


JOHN CROWLEY & C0., Sheffield. 


== 5181 


For Estimates, Terms of Agency, and basis of 
Negotiation for Foreign Patents, addrese— 


HOWARD LANE & CO., Palmerston Buildings, Old Broad Street, LONDON, E.c. 
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WROUGHT IRON 


Dstt PULLEYS 


ANIM 


Mutts Hie. 


5 ea! c a 





LEATHER Rn BSELTING. 


J.C.R.OKES, IVE.X_IVE.E2., 
” QUEEN VICTORIA: ST, nae E.C, 8 














aeely: used by Engineers, Contractors, Coach Build 
rs, Railway Carriage and Wagon Bullders, Implemen 
Makors, Decorators and Paint Manufacturers, &€., && 


2 wit FROM ©26/= §EAcn. 


ie eines 


eit IS SO eG ea ge aS Pome MMS | FOLLOWS & BATE, La. MOINEERE re 


GEORGE MACLELLAN & 00, |¥{igetawmer. wm 


LONDON—126, BISHOPSGATE STREET, WITHIN. 
__ GLASGOW ‘RUBBER WORKS, GLASGOW. 


MANCHESTER—12, LANCASTER AVENUE. 


MAIN DRIVING BELTS. 


SUNDERLAND— 6, Tavistock Place, Bonus Rd. 
SAMPSON & CO.S PATIAUNT, 
Made from the Best engien Leather, any Width, Length, or Strength, without cross joints. M'NEIL’S 





ili, St ia ARTE 


Branches * 




















ded 

3 PATENT MANHOLE & SLUDGE DOOR 

62 ARE LIGHT, STRONG, AND CHEAP. 

ri MANUFACTUREL AT 

r~| Kinning Park Iron Works, GLASGOV 

3 Prive ‘Liss A aantiaaliut 40, 

ei =. Ww. Sco tr r’ss 
PATENT 


AIR COMPRESSOF 


FOR ALL eee: 





TOT (omen: 
a s 


ait i 





“JUNLIVINNVA 40 39N3T139X3 YOIFGIGUVMY STVOIW 3ZI8d 3NIN 
‘SS9Ld01d UW] 10 490g UI SYIPTA [Te jo 


transmitting 600 L HP.—Vide Engineering, Feb. 24th, 1952. 


SHOT PGNOG, «= Pez,0ATI pues pequemad Jo ‘eoery ‘dure ‘aT reddog 
YIM UMS ‘ZUTATOG Jaya] o[qnog pure s[sUlg Jo srommqoesnue_ OSTY 


PRICES AND ALL INFORMATION ON APPLICATION TO 


SAMPSON a tt, B Haworth's Buildings, Cross Street, MANCHESTER. 


MANUFACTORY :-—STROUD, GLOUCESTERSHIRE. bozo 





6 inches, of double thickness, without cross joints from end to end, 


The Largest Belt inthe World. Width, 75 inches 








he ee nee ee 





Thomson's Patent Winch, Block, 
or Hoist 

will rajse a load ten times quicker than his 

Patent Screw Block, where light lifts are 

a gay B, 10, 16, or 20 owt. 








oi 
eB Dappussty 










Thomson's Patent Swivel Key. The Suspended Lever Weighing Machine 









lth 
is now largely used in all countries q 
Seren Pulte ry Thomson's z 
crew Pulley Winch 
Block. Medal Compiegne. Patent W ne . 


WM. THOMSON (late Wm. Thomson & Co. ), Engineer, Kinning Park, GLASGOW. a : = eiaieee 


Wholesale Agents in London :—ZOUDON BROS., q., Upper Thames Street, E.C. ) 4810 44, CHRISTIAN STREET, LONDON, E. 6216 


i 
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“The Lancaster |RICHARD GARRETT AND SONS, 
LEISTON WORKS, SUFFOLK. 


THE SHARPE-PALMER —_ 
gle BOILER, : 





TT HWE LANCASTER STEAM TRAP, of which we are the 







gg re eerie ein ieiatiolnss ESTABLISHED 100 YEARS. 
ahall be glad te aenel on Cada This trap requires no adjust: 
i eee ee SPECIALITIES. 
ee ee Gian 1a ah Ts Portable, Semi-Portable, Wheater Engines wi compounded Cylinders, 
sataimeaiaeien cas dha peng ry it nt eversin ear 
== hee ; , | | LANCASTER AND TONGE, and Boutard’s Pate 8 ee 
aig i 7 Patentoes und Sole Makers, »E eee flanged Boilers with Oorrugate ire 
ENGINEERS AND BRASSFOUNDERS, » ~ Boxes. 
PAN DPLETON, Fearne sy Threshing and Straw-Ohop pping Machinery, fitted 
Near MANCHESTER. 4007 WN with the “Garrett-E Patent Reversible 


ig a “en a Rolled Steel Beaters. 
oe it Portable Saw Benches. 


[dia Rubber Products— | 
¥ Field Duplenents Sand Distributors. errs 


For Textile and Chemical Manufacturers, Engi- 
ig Perna te anes BE neers, Contractors, Dyers, Paper Makers, Millers. 

peace ae ore eee pao &o., &6. 

- Also for 
Steamship, Railway, Telegraph, Agricultural, any 
other Technical purposes, are exclusively and actually 25 BOOTHS? cn WA LT E R I G LOV ER & 0 WORKS 

manufactured by the 
2 MANCHESTER. SALFORD. 


NORTH BRITISH RUBBER COMPANY, LIMITED. 





Manufactory: 
CASTLE MILLS, EDINBURGH. 





( 57, Mooryate Street, London. 
Warchouses , 6, Charlotte Strect, Manchester 


i | oa ‘ t 13 & Lh, Oswald Streot, Glagygow, 
UA a WEIGHING MACHINERY. 


=F) CONICAL AND Hodgun te Nev 


PARALLEL Cycuen. ep hes 
Won ids Mel 


BOILER TUBES) rwrfin 


JOHN DON D & SON TOG, (esl et Contractors to H.M. Postmaster-General, the Indian Government, the principal 
ALD 8 ’ London Office Rallway, Telephone, and BHlectric Light Companies. 4388 
42. CADOGAN STREET, GLASGOW. ovo [2 Mlextartuster Cheanbers, V ietor iu NM, OO, 7 


THE SILIC — OXIDE rer || COVENTRY MACHINISTS > COMPANY, Lunar 


SMOOTH AS GLASS AND HARD AS IRON. 


The basis of this Paintoas au stheate ore composed of sien and oxide of ron aatialy combined 
In equal proportions, To this as due ite extracrdinars 


DURABILITY, TENACITY, SMOOTHNESS, AND HARDNESS. 


Too corivatied aaa preservative, resists the action of air, water, gases and actds, and as equally applicable to 
IRON, STroOnskx, se rvoacks, oF Woop. 


Soll in two colour- only, DARK RED and BUPP YELLOW, in Paste (ruaranteed ground 
wn puro Tanseed Qi) or in Powder. o186 


BBOTT & CO., NEWARK-ON- TRENT. 





A 


Will evaporate 10 Ibs. 


ahi 
St 

















SEeECrLArL xr MOTIOCE. 





«Lue BB” 


THE NEW CATALOGUE 


Contajning Ilustrations and Descriptions of 18 different 


BICYCLE SAND TRICYCLES 


Now Ready @ Stamps). 


WORKS: COVENTRY. 
LONDON: 16 and 16, HOLBORN VIADUOT. 
BIRMINGHAM: 77, COLMORE ROW. 6005 
MANCHESTER: 9, VICTORIA BUILDINGS. 


uniples, aid all Partienbits apely te the sole Ve 


RAGOSINE & cO., 7, , (DOL LANE, GREAT TOWER ‘STREET, LONDON. 


“A GOOD PAINT LS THE BNGQEUNKERS BERT ROCK ND! 


“IMPERIAL 








Important Fact as to Belting. _ 


a Bath and West of Eneland Show, held aut Miidawie from fhe Ynd to the 6th June, various belts were in use on 
the Machinery in motion there. On the 4th, about noon, the rain came on, and touted up to the close of the 
Show on the 6th. During the whole of the ram, out in the open, one of GANDYS PATENT AMERICAN COTTON 
BE LTS continued fo do its ork sulistuctorily, driving aset of Mosc TAYLOR & Ne KAT < three- throw Pups. Thus was the 
only Belt that continued te work in the rain, All the Leather and Rubber Belts hud to be token off, owing to their mability 
to daive in wet weather, This tact alone spe: aks volumes.  tflow lone will it take to convinee 1 Mnelishinen (the Adericans are 


ready convinced) that the “GANDY” BELT is the CHAMPION Belt of the WORLD ? ae 
130, Queen Victoria Street, London, and Baltimore, U.S.A. 


SOME OF THE PRINCIPAL BRITISH STEAMERS FITTED WITH 


E"Oxk’S PatrTentr CORRUGATED URN ACES. 
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NATIONAL S.S. CO. 
AMERICA. 
ANCHOR LINE. 


selsefss]arh 

efetetet 

mnmine 
Q2 
© 
M 
i 
> 
< 
Spa 
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M 
H.M.S. RAMBLER. 





CITY OF ROME. XC Grn NY | ahr A ees 
NURSE NOY || RECRREER RNS CASTLE LINE. 
\ Mernergs NARD CO. 
._ COMPANY. rf ee _ 
P 80:5 00) Sn ae 


FOR PARTICULARS KS APPLY TO 


TELE: LEEDS “FORGE Oo. 1 iarmurrep, LEEDS. 
“Leeds Forge” Special Siemens Mild Steel Plates for Bollers. Flanged Work for Marine Boilers. | SAMSON FOX, C.E,, Managing Director. | «seo 
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SECONDARY BATTERIES.—No. J, 


By THowas WILKINS. 


THE great interest which the introduction of 
tho Faure secondary battery awakened a few years 
since is somewhat remarkable when viewed in the 
light of previous researches into the phenomena 
attending the development of voltaic electricity. 
Within a fow months of Volta’s announcemont of 
the effects produced by his ‘ pile,” and more 
especially by his eotronne de tasses, the first of 
the voltaic batteries consisting of colls contain- 
ing a fluid and two metals, it was discovered that 
a voltaic current could be doveloped by acting upon 
the opposite sides of the same metal with different 
fluids; and that on passing a current through a 
liquid decomposable by that current flowing 
between pieces of the same metal minersed in the 
liquid, a reverse current was obtained when the 
battery was removed, and the ends of the two 
jeces of metal outside the quid were brought 
into contact. 

No ono scoms to have had any idea of utilising 
this secondary current until Grove constructed his 
yas battery in 1840, and Plante, taking up the sub- 
ject, brought out his secondary battery some twenty 
years later. Indeed, the attention which the 
secondary current did receive was chiefly with a 
view to ascertaining its cause and effect in the hope 
of clininating from primary batterics themselves 
those features which caused a wasteful expenditure 
of the materials used, and of the current venerated. 
Moreover it was not until the question of electric 
lighting. was receiving great attention, and the 
magneto-electric current was found to give a some- 
what unsteady light, that electricians thought that 
the secondary battery might be used with the 
electric current, to offect. a similar purpose to that 
fulfilled by the hydraulic accumulator in the case 
of water of lugh pressure. They sought, by using 
the electric current, to cause variations in the 
chemical condition of the surfaces of eatended 
electrodes, to store a power which could be recon 
verted into an clectric current, when, and as re- 
quired, by the utilisation of the secondary current, 
which could be developed when the surfaces of the 
extended electrodes were allowed to return to their 
normal condition, 

Tt will thus be obvious that the effects attending 
modern secondary batteries will be better under- 
slood after an inquiry into the researches above 
alluded to. That inguiry, however, cannot avoid 
the subject of primary battofies ; for the secondary 
battery is simply one in which the surfaces of two 
solids immersed in liquid are subject to unlike 
chemical conditions. The only difference between 
the secondary battery, and the many similar 
primary circuits deacribed by Sir Humphry Davy 
cighty years ago, is that the unlike chemical con. 
ditions, instead of being obtained from ordinary 
sources, are brought about by electro - chemical 
deposit. To note the close relation between 
primary and secondary batteries will moreover not 
merely be of interest to the clectrician, but will assist. 
the student toa better comprehension of the subject. 

The accidental discovery by Galvani in 1790 that 
the musclos of dead frogs were convulsed on the dis- 
charge of an electrical machine, near which the 
frogs were lying, led him, after various experi- 
ments, which need not here be referred to, to 


e 








Eee een hy pg ET! 


en eee Pete ee eet be 


believe that the muscles were negatively and the 
nerves positively electrified, and that metallic con- 
tact restored the equilibrium by discharge. Volta 
took up the question, and came to the conclusion 
that the clectricity was generated at the point of 
contact of the meta] with the animal tissue; and 
he showed that similar contractions to those ob- 
served by Galvani could be caused by making con- 
tact between two muscles or two norves, or between 
two parts of the same muscle or uerve; but he 
found that to produce this effect two different 
metals were required. 

The cases noted by Galvani are examples of a 
current set up in a circuit consisting of one metal 
and two different fluids, or of a metal and a fluid 
in two different conditions at different places ; the 
one fluid contamed in the tissue of the nerves, the 
other in the tissue of the muscles, Tn the cases 
noted by Volta, where a nerve or a muscle and 
two metals were used, obviously the circuit was, 
like that of the voltaic pile developed from those 
experiments, one which consisted of two metals 
and the one fluid contained in the muscle or the 
nerve, whichever was used, 

Volta considered Jus pile similar, in the relation 
of its parts, to the natural organ of the torpedo 
and of the electric eel, because it was composed 
entirely of conductors of electricity, contained its 
own oxeiting foree without the necessity of beme 
charged with electricity from a machine, as was 
requisite ina case of a battery of Leyden jars (for 
at that time the frietional electrical machine was 
the only artificial source of electricity), and because 
it was capable of giving a continuous current, and 
of giving shocks, more or less strony as desired, 
which were similar in their effeet upon the body 
of the expermenter to those of the above-anen- 
tioned creatures. 

From his description if would appear that he 
frequently used coms for forming Jus piles in’ the 
early experiments, and that generally his pues were 
constructed with pieces of metal about an inch an 
diameter. Tle used dises of cardboard, skin, or 
some other material of a spongy nature, capable of 
absorbing moisture, to place between the pairs of 
metal dises ; and he mentions that in order to be 
successful in an expernnent if was necessary. that 
these discs should be well soaked. They were also 
made a trifle smaller than the metal discs. 

Having prepared a sufticient number of these 
discs, the mnetal ones well cleaned and dry, and the 
others well soaked in pure water, or, what he found 
better, salt water, and afterwards slightly wiped 
dry, so that the moisture might not be squeezed 
out and run over the edges of the metal discs when 
a yile of many sets was formed ; he placed a disc, 
say of silver, as the base of the pile, then one of 
zinc, then a moist one, then a silver one, thena 
zine one, and soon, When he desired to make up 
a very large pile of sixty or more sets, he considered 
it bost to divide the pile into columns of about 
twenty sets, connecting the base of one column 
with the top of the next. These piles are illustrated 
in Figs. 1 and 2. 

His couronne de tusses, which he devisec as being 
able to give a current of much longer duration and 
regularity than the pile, was simply a series of 
glasses to contain the water, into each of which 
were placed the different ends of two arcs, cach 
formod of two metals, It is illustrated in Fig. 3. 





Those three illustrations are from sketches taken 
from the engraving accompanying Volta’s letter to 
Sir Joseph Banks, President. of the Royal Socioty, 
as published in Philosophical Transactions, 1&80 
Fig. 1 represents a pile of a single column ; Fig. 2 
one of four columns. In all three illustrations the 
discs or plates marked A’ are of silver or copper ; 
Fra. 1. PIGS 2. 





1 y 
} he, oy, 


those marked Z are of zine, tin, or lead, Zine and 
silver gave the strongest eurrent | The basins of 
water, into which the termmals were taken, were 
used for the convemence of making: contact wath 
the whole of the hand of the expernnenter. The 
dry finger point was found not to make no effective 
aw cobptact aus was obtamed when the shin was 
moistened, 

Carlisle and Nicholson, in 1800, aud Ritter, of 
Jena, somewhat later, sueeceded m= decomposme 
water by means of the voltae current ; and Ritter, 
In expernnents with other electrolytes, noted the 
deposition of motal on the electrodes, and chserved 
that on disconnecting the battery and esnnecting 
the electrodes by a wire outside the fluid electrolyte 
a® current was obtained in the reverse direction : 
and that the electrodes retained them power of 
wiving this reverse current on replacement after 
being removed from the electrolyte and dried. 
Ritters secondary pile consisted of dines of copper 
alternated with discs of cloth amoistened wath 
solution of ammonium chlorde (sal amaimeoniac) 

Wt was remarked by Sir Huaaphry Davy m 1801 
that all galvanie combinations sunilar to Volta’s, 
which had then been described by expermienutalists. 
consisted, 80 far as he knew, of two metals or of 
one metal aud charcoal ; and that it was supposed 
that their agency was in some measure connected 
with the different powers of the metal) to conduet 
electricity. But he says that he found an aceumu- 
latton of palvanic ifluence, exactly simular to the 
accumulation in| Voltas pule, amight be produced 
by the arrangement of single metalhe plates, or 
arcs of one metal with different strata of fluads. The 
reasoning Which led to this discovery was brought 
about by observations connected with the pheno- 
mena accompanying the chemical changes in which 
there is evolution of yalvanic energy. He found 
that series of double plates, properly arranged, but 
incapable of galvanic action with wateras the medium 
in Which the intervening felt or tlannel had been 
soaked, were capable of such action on being alter 
nated with acids or fluids capable of oxidising one 
of the metals only. He mentions that silver and 
gold gave a current with cloths moisteued with 
nitric acid ; and that copper and silver also gave a 
current with cloths mvistened with mercuric nitrate, 
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led him to suppose that the alternation of two 
motals was only necessary in so far as it supplied 
two surfaces capable of different degrees of oxida- 
tion ; and that single plates would do if they were 
arranged so that they were connected by different 
fluids in such way that only one side was oxidised. 
In carrying on his experiments he found that gal- 
vanic action was produced not only when oxidation, 
but when other chemical, ‘changes occurred. He 
divides the galvanic combinations thus obtained 
into three classes : 

The moat feeble; when single plate or arcs are 
arranged so that the two surfaces, or the opposite 
ends, are in contact with different fluids, the one 
capable of oxidising the metal, the other not so ; 
and he says that tin, zinc, and some other easily 
oxidised substances are best in this class. He gives 
asx an example a pile consisting of pieces of tin Lin. 
square, yb; in. thick, separated by woollon cloths of 
the saine size moistened, some in water, and some 
in dilute acid, and arranged in the following order : 
tin, acid, water, tin, acid, water, and so on, one 
above the other. Twenty sets formed a feeble 
battery. He remarks that the acid cloth being 
placed below the one moistened with wator, little 
mixture of the acid and water occurred. 

The second class of these combinations with plates 
of one material was formed of metals or metallic 
substances that acted on sulphuretted hydrogen, 
or on sulphides dissolved in water, arranged in 
series with portions of a solution of potassium 
sulphide in water, in such way that one side of a 
plate, or one end of an arc, was in contact with 
potassium sulphide solution, and the other side or 
end, with water. Silver, coppor, and lead were all 
found suitable metals ; and plates of either of these 
motals were arranged thus : metal, cloth moistened 
in solution of potassium sulphide, cluth moistened 
in water, metal, and soon. The action with copper 
proved greater than with silvor; and that with 
silver, yroater than that with lead. 

The third class of theso combinations comprised 
inetals which wero oxidisable by acids, and which 
were ulso capable of acting on solutions of sul- 
phides, the metal being arranged so that opposite 
sides underwent differont chemical actions. These 
piles were bost arranged with three cloths between 
each pair of metals ; the cloth moistened with 
dilute acid being suparated from that muistened 
with solution of potassium sulphide, by a cloth 
moistened with water only. 

In piles constructed in any of these three ways 
the action is transient, owing to both the acid and 
the solution of sulphide being quickly spent. 
Count Rumford suggested a box divided into cells 
by alternate sheets of metal and horn, or other 
hon-conductor. 

Fig. 4 shows part of such a box, in which a 
represents the metal plates, b the oxidising solu- 
tion, c the solution of sulphide, d strips a cloth 
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connecting the cells separated by tho non-conduct- 
ing material. Fifty metal plates with weak nitrous 
acid, or ammonium nitrate on one side, and with 
solution of sulphide of potassium on the other, gave 
a tolerably strong current. 

Davy’s experiments with electricity as a chemical 
agent in the reduction of the metals of the alkalios, 
gave him opportunitios of noticing the phenomena 
of electrolysis, and in the Bakerian lecture. 1807, 
he mentioned that when a solution of salt is de- 
composed by tho electric current the baso always 
passes to the negative and the acid to the positive 
electrode. If threo glasses, A, B, C, Fig 6, be 
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taken and A be filled with distilled water, B with 
weak solution of litmus, and C with solution of 
potassium sulphate, and the solutions in the glasses 
are connected by moistened threads D, as shown ; 
then, on passing a current from A to O, the 
presence of acid was detected at the point where 
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the thread moistened with litmus came into contact 
with the solution in A. On changing the glass B, 
and the moistened threads for others containing 
solution of turmeric, the alkaline reaction was first 
observed where the thread moistened with tumeric 
came into contact with the solution in ©. This 
showed that the sulphur compound did not pass 
from O through B in the form of sulphuric acid. 
Again, if the solution of potassium sulphate was 


placed in A and the water in C, the current passing 


the same way as in the former case, the potassium 
compound was passed through B to C without 
affecting the turmeric solution in B ; the acid re- 
maining in A. The presence of acid and alkali 
being respectively noted at the point of contact of 
the threads with the solutions in A and C. 

Grothiiss, supposing that in every binary com- 

ound or similar body, one of the atoms or radicals 

is electro-positive and the other electro-negative, 
suggested that thore is a successive combination, 
disruption, and recombination of the molecules 
from electrode to electrode ; and that atoms or 
radicals are left free next the electrodes because 
there they find no free opposite atom or radical 
with which to combine, tt seems impossible that 
this could occur in the case noted above, for in 
that case the free acid and alkali ought both to 
have first shown themselves where Davy expected 
to sec them ; in the vessel containing the solution 
of potassium sulphate. For if the decomposition is 
first effected at the electrode in the vessel A con- 
taining the solution of sulphate, and it is necessary 
for the sulphur compound sot free to effect a re- 
combination with the potassium compound of an 
adjacent molecule of sulphate of potassium, then it 
must be equally necessary for the sulphur com- 
pound, on reaching the thread between the vessels 
A and J, to tind some substitute, and.as sulphuric 
anhydride, which would probably be the form of 
the sulphur compound, roadily combines with 
water to form sulphuric acid, nothing could be 
moro natural than Davy’s expectation to find the 
acid manifest its presence at tho junction of the 
thread with the solution in A. 

Another theory is that such a compound as potas- 
sium sulphate is split up into metallic sodium and a 
compound of sulphur and oxygen, which compound 
goes to the positive electrode; that the potassium de- 
composes water, becoming caustic potash and libera- 
ting hydrogen ; whilo the sulphur and oxygen on 
reaching the positive electrode also decompose 
water, becoming sulphuric acid and liberating 
oxygen. 

It is, however, only necessary to apie that, 
whichever atom or radical has to travel across the 
olectrolyte to the opposite electrode is in a state in 
which it cannot combine with anything, until, 
having reached the electrode which formed the 
terminus of its journey, it then becomes able to 
combine and manifest acid or alkaline properties. 

Clausius objected to the first-mentioned theory 
on the ground that there would be a great expen- 
diture of onergy in causing tho repeated decompo- 
sitions ; and supposed that the molecules of liquids 
were naturally in a state of constant decomposition 
into their elomentary constituents, and of constant 
recombination ; and that the passage of the voltaic 
current simply classified the free atoms and took 
them respectively to the nogative and positive 
electrodes. There is, however, no need for this 
supposition if it be assumed that the atom or 

ical which has to traverse the electrolyte is in a 
state of disability to combine with anything until 
it has fulfilled its mission. 

It will be.seen fron, the foregoing remarks that 

hilosophers wore, and for that matter still are, 
Sivided in opinion as to tho origin and method of 
the voltaic current. On the one hand the origin 
was traced to the point of contact of different 
metals in a circuit consisting of two metals and a 
fluid ; on the other, the chemical action that took 
place at the point of contact of dissimilar sub- 
stances, whether metal or liquid, was asserted to 
be the cause of the current set up. 


OANADIAN PACIFIO RAILWAY. 
No. XII. 


MaNITOnA. 

On the union of the two great fur companies in 
1821, an entire change in the regulations and work- 
ing of the concern had to be introduced ; the whole 
internal arrangements were to be reorganised, the 
best parts of the old system of both companies were 
to be retained, and the duplicate staff of officials 
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was to be reduced into one harmoniously working 
body. To carry out this difficult task, a young 
Scotchman, a clerk in the London house of the 
Hudson’s Bay Company, was selected and sent out 
to fill the important post of governor,. It was a 
great responsibility for a young and inexperienced 
man to undertake the management and secure the 
co-operation of men but lately in armed antagonisin 
to each other, to reconcile the conflicting interests 
that for years had been accumulating and aggravating 
the personal dislikes of the officers and employés of 
the two widely-ramifying establishments, and to 
smooth over the thousands of petty jealousies that 
had overspread half a continent. That he should 
have done this at all, should re-establish the busi- 
ness of both companies upon a new and better 
basis, should work out the details so as to obliterate 
the old feuds and contentions, should place the 
vast establishment upon a sound and satisfactory 
basis, for forty years guide it all to a successful 
issue, and that he should finally receive from the 
hands of his sovereign the honour of knighthood, 
speaks volumes for the executive ability, the 
strength of character, the dotermination of purpose, 
and the indomitable energy and Pe of the 
late Sir George Simpson. Small in stature, but of 
wonderful vigour, the virtual ruler of half of North 
America, he held the reins of power with the self- 
ossession of an emperor, and ruled his somewhat 
awless subjects with the unflinching grasp of an 
autocrat. By keeping the Indian tribes that sur- 
rounded each of the company’s posts, isolated from 
each other, with sufficient means to carry on their 
hunting, and yet dependent for their daily food 
upon their attention to business and their personal 
exertions, they remained contented and employed, 
their national animoasities were kept within bounds, 
their internal wars ceased, and the power of the 
company to rule and control them all, was established 
without their being reminded of their loas of inde- 
pendence, or, indeed, recognising the yoke which 
nevertheless kopt them under constant and rigid 
restraint. 

The operations of the company, extending over 
four and a half millions of square miles from Fort 
Simpson on the North Pacific to the Labrador coast, 
4000 miles as the crow flies, and from Fort Van- 
couvor on the Oregon River to Fort Confidence on 
the Great Boar Lake, 1500 miles north and south, 
were divided into four divisions or territories, the 
Northern, Southern, Montreal, and Western. York 
Factory, near the north, and Moose Factory at the 
extreme south of the Hudson’s Bay, were the depdts 
for the two first of these, whilst Montreal for all 
the district embraced by old Canada, and Victoria 
in Vancouver's Island for the Pacific coast, were the 
importing points for the last two of these divisions. 
Included in these were 53 districts, each under the 
care of a superintending officer, and 152 posts or 
forts, each under a chief factor or chief trader. 
There were strictly defined gradations in the service, 
and by slow promotion, the raw recruit from the 
north of Scotland rose through these different 
stages to the highest, which ontitled him to a 
partnership in the profits of the company, but he 
seldom returned to the Jand of his birth, or, ex- 
cepting for a visit, saw again the civilisation of a 
city, At the reorganisation of the company it was 
determined to continue the experiment of the Red 
River Colony, whore, as we have remarked before, 
the dismissed servants of the two companies, thrown 
out of employment by their fusion, mostly betook 
themselves, bought land, and established themselves 
as the aristocracy and bourgeois of the prairie. Here, 
too, for tho pat centary preceding she company’s 
giving up its territorial rights to Canada, the old 
officers of the company passed the half-pay of their 
old age in the settlement far off from the noise of 
the outer world, but whose growing conveniences, 
though still very rude and primitive, were sufficient 
for men who had passed their life in forest isolation 
until they had lost the taste or knowledge of any 
nearer appronch to civilisation. But to Sir George 
Simpson, this Rod River settlement was always a 
thorn in the side; there were always here the 
elements of contention, the inflammable materials 
of a mob, and twice within a dozen years it was 
necessary to induce the Government to send out 
detachments of troops from England, and after these 
were ultimately withdrawn in 1848, upwards of 
fifty pensioners were settled within easy call of 
Fort Garry, which was made the executive head 
of the corporation. Most of the late servants 
of the company, especially those who had wives 
and families, took up their abode in what is now 
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the parish of St. Andrews, further north than Fort. 

, and this they named with ambitious loyalty 
‘* Little Britain” scarcely foreseeing that their tiny 
"ae of civilisation would ripen so soon to be 
the centre, probably of a ‘‘Greater Britain” than 
the old one. The gradually loosening hold of the 
company over the ‘half-breeds round Fort Garry, 
induced Governor Simpson, in 1831, to remove his 
residence, and the principal stores of the company, 
to a new fort some 21 miles further north in the 
same vicinity, and here by degrees arose, although 
it never was quite finished, a commodious Stone 
Fort, by which name it was always known, and 
which subsequently figured largely in the history 
of Manitoba. It is near this at the head of the 
navigation from the lake that the new town of 
Weat Selkirk is now rising, and this again was the 
place selected by the Government engineers as the 
main crossing of the Red River by the Pacific 
Railway. 

The troublesome element in the settlemert was 
always the half-breeds. These men, brought into 
existence by the North-West and X Y Compunies, 
pe of French descent, had latterly been 
argely employed by those companies as trappers 
and traders. As hunters they were more skilful 
than the Indians, and as traders they had been 
entrusted by the companies with the necessary 

oods to deal with the natives. After the consohi- 
ianbh of the two companies, these men lost their 
employment under the new Hudaon's Bay reyime, 
but were too fond of the wild life of the woods to 
return to civilisation, Moreover the coureur des 
bois had taken to himself somewhere an Indian 
wife, and in some distant point in the great fur 
land, olive branches, jabbering a few civilised words, 
and a great many heathen ones, had multiplied about 
him. These men had now to take to canoeing and 
trapping for the trading posts, or more generally 
became freighters and voyageurs for the main 
depét at Fort Garry. To the half-breed children 
descended the vocation of the father and the 
nomadic instincts of the mother, resulting in the 
preduction of a race which unites the industrios of 
civilised, to the customs of savage, life. Scattered 
eover the vast region from the Ottawa to the Pacific, 
from the Coté de Missouri to the Mackenzie, tho 
half-breed forms the advance guard of civilisation 
ahead of the white pioneer. French, Scotch, or 
Canadian by paternity, Chit per ey, Cree, or Sioux 
by his mother’s side, of all shades of colour and 
admixture of races, his vocation will always be the 
same, and the straight haired half-breed will remain 
the social, improvident spendthrift that nature and 
habit have made him, a good-humoured, handsome 
fellow, patient and enduring, having all the good 
qualities of the Indian, with the strength and per- 
severance of the white. The countenance soon 
takes the impression of one’s daily life, and no 
class of men are more distinctly marked by the 
characteristics of their calling. The face deeply 
bronzed by exposure, the watchful, vigilant eyes, 
the firm set of the lower jaw, the sudden change in 
expression at the least excitement, the alert volatile 
face all alive to dare anything, to plunge into danger 
for the love of it, the sunken cheek and sparse 
beard, are the Assyrian types of the hunter, and 
then, when the hunt is over, the haggard reckless 
expression, the brutal revelry in blood and slaughter 
are the vestiges of the degraded traits of the 
Indians. The Metis or the Bois Brulé is seldom 
found south of the forty-ninth parallel, the ele- 
ments of his existence are wanting in the United 
States, whilat throughout the north-west of Canada 
the half-breed is an important element, and what- 
ever his tribal origin, or his white paternity, he 
still rémains a half-breed a» bis grandfather before 
him was. 

In the mean time the question had been agitated 
in Canada as to the right of the Hudson's Bay 
Company to the territory which it claimed on this 
continent, the contention being that this was 
French territory at the time of the British conquest, 
and as such had been given up to Great Britain, 
and formed part of the old province of Quebec, 
The result was that a commission was appointed in 
1857 to inquire into this question, and although 
the Hudaon’s Bay influence was sufficient to keep 
this in abeyance, yet in drafting the Act of Con- 
federation in 1867, special provisions were made for 
the incorporation of Prince Rupert's Land into the 
Dominion. At the first Parliament at Ottawa a 
series of resolutions were introduced by the Hon. 
William M'‘Dougal, praying that these north-west 
territories should be added to the Dominion, and 
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an address embodying these was forwarded to the 
Home Government. Ultimately a commission was 
sent to England in 1868 to confer with the Colonial 
Office on the subject, but it was not till the follow- 
ing year that any terms could be arranged with the 
company. These terms were that Canada should 
pay to the company 300,000, sterling on tho sur- 
render of their territorial rights to the Imperial 
Government, that the Imperial Government 
should retransfer these rights to Canada, and 
that the Hudson’s Bay Company should be en- 
titled to two seotions, or square miles, out of 
the 36 into which each township was to bo divided, 
besides certain reserves round the different 
trading stations, giving the company altogother 
about one-fifteenth of the entire ares, a landed 
estate which the settlement and surveying which 
had to be done at the expense of Canada was 
about to make of infinitely more value than tho 
whole of the unsurveyed, unexplored, and unrealis- 
able land was worth before this expenditure was 
put upon it. These preliminaries settled, the date 
fixed for the transfer was October ], 1869, subse- 
quently postponed to December Ist. The purchaso 
money was paid to the Hudson’s Bay Company 
May 11, 1870. The Order in Council transferring 
the territory to Canada was passed June 23rd, the 
province was formally declared part of the Dominion 
of Canada July 15th, and Governor Archibald 
arrived to take chargo of the provinco September 
2nd following. 

But this Canadian connection was by no means 
popular in the country. There was a tromendous 
expanse of rock and Jake and forest, between Mani- 
toba and the habitable part of Canada, the shortest 
way of getting there was through the States if time 
and trouble were an object, and the genoral feeling 
of all but a very few was in favour of annexation 
tou the Federal Govermnent. The policy of the 
Hudson’s Bay Company, and their determination to 
monopolise the fur trade, which was practically 
nearly all there was, kept the people in a state of 
dependence and poverty that was in strange con- 
trast with the well-to-do progreas of Minnesota, and 
it is no wonder that they wished to share the same 
privileges and to enjoy the samo freedom and 
prosperity. The railways wore now approaching 
the navigable part of the Red River valley, and the 
isolation that had been their fate for half a century, 
would be entirely removed if they became a part of 
the union. In 1867 a serious proposition had been 
made for a provisional Government, but this crude 
organisation, although got up in perfect good faith, 
and intended to promote the cause of law and 
order, was declared by the Imperial Government 
to he illegal, and never came to a head, The 
dissatisfaction was not removed by this, and as the 
time grow nearer for the union with Canada, the 
loss every one in the colony seemed to like it, even 
tho French Archbishop of St. Boniface, who had a 
strong prejudice in favour of the Canadian con- 
nection, doubted its practicability, and seemed to 
prefer that matters should remain unchanged. The 
opportunity was taken by a French half-breed of 
the name of Louis Riel, and an American Fenian 
O'Donaghue, to foment the dissatisfaction, and to stir 
up the half-breeds to resist the entrance of the Cana- 
dian Governor or Commissioner M‘Dougal, who was 
sont to organise the province Novembor 2, 1869. 
The whole of this transaction was a blunder through- 
out; the Hudson’s Bay Company looked on with 
uttor supinoness, and there was no one that seomed 
to know who was the proper party to check the 
early blustering of this man Riel. M‘Dougal re- 
turned to Canada, which the half-breeds considored 
a victory, and they then seized the Stone Fort, where 
for some months Riel and his friends lived gloriously 
upon the good things they found there in abundanco. 
Unfortunately for Riel, however, he went too far, 
and when, after a mock trial, a Canadian of the 
name of Scott was taken out of the fort and shot, 
March 4, 1870, the old Canadian blood was aroused ; 
then followed the joint English and Canadian 
military expedition under Wolseley, and when, 
August 24, 1870, their bugles were hoard on the 
Red River, Riel and O’Donaghuo Icft in a hurry, 
and probably saved their livea by not waiting to 
finish their breakfasts. 

In the stirring events that followed each other 
rapidly in this early history of Manitoba, one man 
looms up throughout as wielcing an immense in- 
fluence, and representing the conservative element 
of law and moderation at a time when much pru- 
dence was necess This was the Catholic Arch- 
bishop of St. Boniface, the pretty village across 
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| the Red River from Winnepeg, whose fine ecclesias- 
‘tical buildings form such # conspicuous object for 


miles along the level prairie. One of the oldest and 
most illustrious familics in Canada was founded.in 
1730 when Jean Tachéarrivedin Quebecfrom Franco, 
the great-grandfathor of the present archbishop ; 
amongset whose ancgators were Louis Joliette, the 
discoveror of the Mississippi and the Sierra, Va- 
rennes du Verandrye, the tirst explorer of tho Red 
River, the Rocky Mountains, and the Saskatche- 
wan Valley. Mombers of his family have ocenpied 
most of the influential positions in Canadian political 
life, and tho late Sir Etienne Pascal Tacheé died 
Premier of Canada in 1864, The present subject 
of this skotch was born at Riviire du Loup 
July 238, 1823, and was left fathorless almost before 
he learned to lisp a father’s name. Kducated 
principally at the college of St. Hyacinthe, he re- 
turned there on the completion of lis edueation to 
take the chair of mathematica, About this time 
the Ordor of the Oblates sent some of their priests 
to Canada; this arrival was an event in the 
ecclesiastical history of the country, and amongst 
their earlicst adherents was young Taché, who 
at twenty-one offered his services as w missionary 
to the Indians of the north-west. This offer 
being accepted, he left his home in Lower Canada 
in a birch-bark canoe, and on the Ith of Oc- 
tober, 1846, pronounced his religious vows at 
St. Boniface, the first time such a ceremony had 
taken placo in the north-west. After a period of 
enthusiastic devotion at the distant post of Isle A la 
Crosse, 1000 miles to the north of the Red River, 
exposed to long dangerous journeys amongst fierce 
Indians, the bare ground generally his bed, tho sky 
his covering, pemican his principal food, he was 
recalled by his superiors to civilisation and subse- 
quently sent to France, where in 1851 he was 
created fv bishop, and in 1860) consecrated areh- 
bishop of the new ecclesiastical province of St. Boni- 
face. Sinco thon the history of Manitoha is so 
closely woven with that of Archbishop Taché that 
no important event has occurred in the former with- 
out receiving some Impetus or in some way being 
affected by the hand of the latter, ‘To him directly 
are due the fine cathedral of his diocese, the 
palace and spacious collogo of St. Boniface.  'The 
cathodral as now seen was not the first ecclesiastical 
building ; the former one was burnt down in 1860, 
and the new structure, entirely of the beautiful stone 
of the district, was erected since, and on amuch more 
extensive scale, Though somewhat grim and cold 
as to the’ exterior, the cathedral is by no means 
devoid of attractive points inside, although the 
good taste of the archbishop has provented any of 
that tawdry display of magniticence which offends 
the oye in many eccleciastical edifices where there 
might be supposed to be less excuse for it than here, 
The congregation is still one of the strangest and 
most varied in Christendom, composed of pure 
French, English, Lrish, and Highland Scoteh, with 
ovory shade of Scotch and French half-breeds, and 
some few thorough-bred Indians. Jt is in sucha place 
us this that one feels, and whatever his own faith, 
must rovorenco, the homogeneity of tho Catholic 
religion, the living pervading unity that charac- 
terises it, the one adamantine rock of faith upon 
which the billows of opinion expend their force, hi 
which thoy cannot affect nor change. Hero amidst 
an upheaval from which is apringing the life of a 
new nation, and a new civilisation, where other 
churches are sympathetic with the restless spirit. of 
the people, the cathedral of St. Boniface stands out 
a fitting emblem of the unchangeable. Across the 
river lives a community that has grown in ten 
years from 3000 to 30,000, animated bv the most 
advanced spirit of modern civilisation. In St. 
Boniface we see the old patriarchal systom, where 
a thousand years has effected but little change. 

Above us aro the bells of which Whittier so 
sweetly sang in his poom of the Voyageur of the 
Red River : 

The voyageur smiles ax he listens 
To the sound that grows apace ; 


Well he knows the vesper ringing 
Of the bella of St. Boniface. 


The bells of the Roman mission, 
That call from their turrots twain 
To the boatman on tho river— 
To the huntsman on the plain. 

These bells have rather a strange history. They 
wero originally cast by Thomas Mears, White- 
chapel-road, London, and were sent out by tho 
Hudson’s Bay ship to York Factory, whenco they 
were to be brought 800 miles by the company’s 
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COMPOUND ENGINES OF THE SPANISH TWIN-SCREW GUNBOAT “ EULALIA.” 
CONSTRUCTED BY MESSRS, PORTILLA, WHITE, AND CO., ENGINEERS, SEVILLE. 
(For Description, see Page 6). 
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boats to Fort Garry. On this journey there are ultimately brought forward, and in 1840 commenced stroyed thecathedral, melted the bells, but a thousand 
thirty-six portages, and being aie in cases and pealing forth their sweet music to the delight of the pounds of the molten: material waa found in the 
very cumbersome, the three bella were left behind. old countrymen and the astonishment of the abori- ruins, and in 1862 sent back over the same lon 

At the pressing request of the bishop they were gines. The fire which twenty years afterwards de- boat route, with its portages and delays, over which 
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ENGINES OF THE SPANISH GUNBOAT “EULALIA.” 


CONSTRUCTED BY MESSRS. PORTILLA, WHITE, AND CO., ENGINEERS, SEVILLE. 
(For Description, see Page 6.) 


they had been transported twenty-two years before. 
Added to new material, the bells were recast in 
1868, and again they crossed the Atlantic. The 
vessel was seriously damaged by ice in the Hudson's 
Bay Straits, and put back with difficulty to New- 
foundland. From St. John’s the bells were shipped 
to Portland, Maine, whence, vid Montreal, Detroit, 
Chicago, and St. Paul's, they reached Bt. Boniface, 
were rung for the first time after their wanderings on 
Christmas Eve, 1864, For miles out on the prairie 
they oan be heard resonant and clear. In a new 





country whore thero is little of history and lesa of 
romance, the bells of St. Boniface are at least an 
interesting episode on the wayside of life. 

Sixteen years since, in 1868, Archbishop Taché 
wrote his ‘Sketch of the North-West.” ‘The 
breadth,” says he, ‘‘ of this fertile country from east 
to weat is 1200 miles, its length from north to south 
1500, containing the immense area of 1,800,000 
square miles. When we compare this vast omen 
with the small and limited countries occupied by 
some of the most powerful nations of the world, the 
contrast astonishes us, and werask if this vast region 


8 destined tu remain for evor in the natural state 

nm which Providence has allowed it to lie up to the 

present time. Isolated in this immense desert we 

ften listen hoping that some echo of the bustle of 

she world beyond the ocean, or evon of the neigh- 

ouring republic, giay be audible, Our grand rivers, 

are they to have no other vossels than the bark canoe 

of the Indian, or the craft of the fur trade? The 

agricultural resources of thisgreat country, itsmineral 

wealth, the treasures of its forests, are they dostined 

to be never known nor appreciated as they merit?” 

When his lordship was writing and pondoring over 

this, the future was rapidly proparing a reply. Two 

yoars after, Canada was taking tho steps to annex 

these territories, of whose inexhaustible wealth her 

most far-seeing statesimen had but a most inade- 

quate conception; in a couple of years more the 
mother country had learned somothing of the future 
wheatfields dostined to supply her necessities, and 
within another ten years, the locumotive on its way 
to the great city of Winnepeg opposite, was running 
over ground that had mney been his grace’s 
garden, the great Pacitic Railway was well undor 
way in its construction, and what had been the 
protty village round the Hudgon’s Bay, Fort 
Garry, was the inctropolis of a smiling, pros- 
perous, and well-cultivated Canadian province. 

The province of Manitoba, as first organised, 
was a small squaro block of land about 120 miles 
long east and west, and 100 miles north and south, 
between the forty-ninth and fifty-firat parallels of 
north latitude, and the ninety-sixth and ninety- 
ninth of westlongitude. It is as nearly as coasts 
the central point in North America betweon the 
oceans, and Winnepeg is as nearly as may be the 
half-way station on the Pacific Railway, being 
equidistant from Montreal to Port Moody, and 
over 1400 miles from each. These provincial limits, 
comprising under 9,000,000 acres of land, were too 
sm for the western ideas; after considerable 
agitation the area of the prairie province has been 
largely extended, and according to the census of 
1880, its present extent comprises 123,260 square 
miles, or 78,848,040 acres, being larger than Ontario, 
and 60 per cent. more extensive than the bordering 
State of Minnesota. Compared with the immense 
expanse of the north-west, it presents even yet the 
appearance of a small block, not a twentieth of the 
vast territory that has yet to be peopled in this 
lately acquired country. But small in comparison 
as it looks, it includes within its borders an 
area of wheat-growing land that is destined tu 
make it respectable, and to affect tho wheat 
market of the world in the near future. The 
traveller's first idea on going across ite vast prairio 
moadows, is that the description given by tho late 
Lord Beaconsfield, when ho spoke of that ‘‘illimi- 
table wilderness” was correct, but on closer exami- 
nation he finds that beneath tho surface of dried 
grass and ashes, consequent upon tho numerous 
fires, there is hidden a treasure in fortility of soil 
that when developed will maintain millions of our 
race. As compared with Minnesota, or the older 
wheat districts of America or Cannda, there is a® 
difference in the yield of from ten to fifteen bushels 
of wheat to the acre in favour of Manitoba; as 
compared with England the condition of affairs is 
even more striking, and with all the imperfections 
of the oxisting routes and expenses, which will soon 
bo done away with or reduced, Manitoban wheat 
can now he laid down in England at prices with 
which the British farmer cannot compete. In the 
Red River district the delegates, who were sent out 
by the tenant farmors in 1879 at the invitation of 
the Canadian Government, were shown fields that 
had been cropped with wheat for fifty-1 ur succes- 
sive years, which had never received any manure, 
and which were then producing regularly from 
twonty to twenty-five bushels to the acro. A writer 
in the Philadelphia Press says: ‘‘ The greatest wheat- 
growing district in the world is now being opened 
up for settlement. It is sufliciently productive to 
make England independent of the United States or 
any other county, for breadstuffs, and to create a 
powerful rivalry clsowhore. The extent of this 
enormous British territory is comparatively un- 
known in our country. It contains 2,984,000 
square miles, whilst the United States tu the south 
of it has only 2,933,000, In five years, as now being 
fillod up, 4,000,000 acres of this fertile belt will be 
under wheat, which means 100,000,000 bushels 
thrown into the market, the total amount of our ex- 
ports last yoar. It is evident that our upon” 
as a wheat-growing country is seriously threatened, 
and that the mother country will soon be indepen- 
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the Beaufort scale at more than two stations. The re- 
sulte show that the storms are all but exclusively confined 
to the winter half-year, and also how, for a certain ‘interval, 
the stream of storm aepreesiony sete over the British Isles, 
and then for a time takes another path, leaving this 
cduntry at rest. In some years there are as many as four 
or five storms in a fortnight, and in others there are none, 
or only one. It is further shown that there is no strongly- 
marked maximum at either equinox. 

2. ‘On the Physical Significance of Concave and Con- 
vex Barographic or Thermographic Traces,” by the Hon. 
R, Abercrombic, F.. Met. Soc. The author shows that 
a falling barogram 14 convex when the rate of the fall is 
increasing, concave when decreasing, and conversely, that 
a rising barogram ix convex when the rate is decreasing, 
concave when increasing. As the rate of barometric 
change is proportional to the steepness of the gradients 
whieh are passing, and the wind also depends on the 
gradionts, the author suggests the following rules for 
judging the coming force of a gale from the inspection of 
a barogram : A convex barogram is always bad with a 
falling barometer, and good with a ata 3 one, and a con- 
cave traco is sometimes a good sign with a falling baro- 
meter, and not always a bad indication with a rising one. 
The convexity or concavity of a thermogram is likewise 
shown to depend on the rate of thermal change. A method 
is given by which the distribution of diurnal isothermals 
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both boilers, is placed between them, as shown by the 
views just referred to. The stokehold is aft, and 
there is no bulkhead or cross bunker between the 
boilers and the engines, the coal being all carried in 
side bunkers. 

The engines of the EKulalia developed during the 
official trial trip 312 indicated horse-power, of which 
152 horse-power was developed by the starboard and 
160 horse-power by the port engines, the revolutions 
in each case being 116 per minute. The boiler pres- 
sure was 6] Ib. per square inch and the vacuum 26 in. 
At the trial the Eulalia attained a speed of over ten 
knota per hour, a speed which was deemed highly 
satisfactory considering the fulness of the vessel’s for- 
ward lines. 


6 


dent of any foreign supply.” Mr. Chambers, of 
Stewardstown, one of the farmer delegates 
says: ‘‘The Oanadian Government, knowing the 
immense tract of fertile territory she possessed, and 
finding that the people of the old country would 
not believe the accounts given by these agents, 
wisely decided to bring out British dolegates to sec 
for themselves what the country wus like, and to re- 

ort to their brother farmors at home. For my part 

would not have believed that any land could have 
beensofertile, if I had not seen it myself.” _Inhis own 
eloquent language Lord Dufferin thus describes this 
beautiful province: ‘‘ From geographical position 
and its peculiar characteristics Manitoba may be 
regarded as the keystone of that mighty arch of 
sister provinces which spans the continent from the 
Atlantic to the Pacific. It was here that Canada, 
emerging from her woods and forests, first gazed 
upon her rolling prairies and unexplored north-west, 
and learned, ate an unexpected revelation, that her 
historical territories of the Canadas, her eastern sea- 
board of New Brunswick, Labrador, and Nova Scotia, 
hor Laurentian lakes’ and valleys, corn lands and 
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NOTES FROM THE UNITED STATES. 

PHILADELPHIA, June 20, 1884. 
Tne Eastern Pig Iron Association held their annual 
mecting in Reading a day or two ago, and have been 
inspecting the furnaces, one hundred in number, which 
the Association represents. Though a large number 
of these furnaces are out of blast, the makers report 
the prospects for the trade as vory favourable tu 


yaatures, though themselves more extensive than 
fra n dozen Muroneu kingdoms, were but the 
vostibules and anti-chambers to that, till thon, un- 
drveamod of Dominion, whoso ilimitable diunensions 
alike confirm the arithmetic of the surveyor and 
the vorification of the explorer.” 


THE SPANISH GUNBOAT “RULALIA.” 

Tue Spanish twin-scrow gunboat Kulalia, — of 
which we give a perspective view on the page plate 
published with the present issue, is one of a number 
recently added to the Spanish Navy, all of which 
were built ut the Government dockyards, their ma- 
chinery being made by private AA ghell firms, 
They measure 115 ft. in fon rth. 2] ft. 8 in, in breadth, 
and have a mean draught ar 7 {t.; they have a ram. 
shaped stem and elliptical stern, and are constructed 
cutirely of iron, Their armament consists of a breech- 
loading rifled gun placed forward, and «a Nordenfelt 
gun mounted near the stern. As will be seen from 
our illustration, the Hulalia is schooner-rigged. 

The machinery of the KMulalia and = the Pax was 
Kupplied and fitted by Messrs. Portilla, White, and 
Co., of Seville. The genoral design of the engines 
is shown by the views we give on pages 4 and 4, 
from which it will be seen that the two screw shafts 
are driven by two pairs of compound cngines, placed 
back to back, with a surface condenser, common to 
hoth, between them, The engines have high-pressure 
cylinders 17 in., and low-pressure cylinders 30 in. in 
diameter, the stroke being ISin. The cylinders are 
not steam-jackotted, and the low-pressure cylinders 
only are provided with starting valves. The inter- 
mediate receiver of eavh pair of engines is formed 
around the high-pressure cylinder as shown in Fig. 3, 
from which view and Fig. ] the arrangement of the 
valves, &c., will be seen. The casings fixed on the 
top covers of the cylindora are for the relief valves. It 
will be noticed from Fig. 1 that the glands of the 
eet stutling-boxes are unusually short. It has 
won the general practice of Messrs. VPortella, White, 
and Co. to make the glands in this way, and no incon- 
venience is said to result from it, 

The cylinders are supported at the back by cast-iron 
ktandards, and in front by wrought-iron calc the 
crossheads being provided with slipper guides. The 
slide valves are actuated by the ordinary link motion. 
The crankshafts are fin. in diameter, both at the 
inain bearings and crank-pins, and each has five bear- 
ings on the bedplate, as shown in Fig, 1. At the forward 
ond of each shaft is a crank from which a horizontal 
single-veting circulating pump, 74 in. in diameter and 
10 in, stroke, is driven. The single-acting air pump, 
J} in. indiamete: and 9 in, atroke, and the feed pumps, 
are driven by levers from the high-pressure crosshead 
of each pair of engines, as shown in Figs. ] and 3. 
The engines are altogether compact, and yet readily 
accessible. 

The surface condenser, which, as we have said, is 
common to the two pairs of engines, is situated between 
the two low-pressure cylinders as shown in Fig. 3. 
The tubes, which are { in. in diameter by 6 ft. long, are 
placed vertically, and are packed with wood ferrules, 
The condensing surface is 800 square feet, and the con- 
densing water passes through the tubes, the steam 
being outside them. 

Kach pair of engines drives a four-bladed screw 6 ft. 
in diameter, and 11 ft. pitch, the screws together with 
the stern brackets and tubes, being made of gun- 
metal, while all the shafting beyond the stern tube 
is cased in sheet brags. 

The engines are supplied with steam by two return 
tube boilers, the chief dimensions of which are given 
on the diagram views, Figs. 4 and 5 on page 5. The 
total heating surface of the two boilers is 1200 square 
feet and the total grate surface GO square feet. A 
Jarge steam drum and partial superheater common to 


advanciny prices and improving demand, This is rather 
more sanguine a view than the facts of the case scem 
to justify ; but the operators state that, with light pro- 
duction, low stocks, steady demand, and bottom prices, 
that all the conditions are in their favour, and con- 
sumers having no stocks on hand will have to come 
into market for large lots, when the fall trade opens. 
Prices cannot decline auy further, at least not for 
the good makes, as producers would rather stock u 
their production, than to shade prices further ; 20 dols., 
19 ola:, and 18 dols. are the average prices for fair 
ee of Nos. 1 and 2 foundry and grey forge iron 
There is some talk of more furnaces blowing in on 
the Ist of August. but it is not at all likely that they 
wil] do so, asthe market will not bear heavy stocks 
at present. The only hope of improvement lies in the 
continuance of the present wise policy of restriction 
of production to the actual requirements of the 
market. There will probably be considerable re- 
striction among the mills this summer ; the nail makers 
find prices declining, and stocks accumulating, and 
though there will be no organised suspension, in- 
dividual manufacturers will probably shut down, in 
the hope of improving the market condition. The 
Weatern Nail Association will mest at Pittsburg 
on the 25th inst. to discuss the question of a three 
months’ suspension, which seems to be necessary to 
the welfare of tne trade, owing to the active competi 
tion of steel nails, as well as to the large production, 
Nails are selling at 2.25 dols, in Pittsburg, and 
2.35 dols. to2.45 dols. here. ‘The barbed wire mann- 
facturers have not yet agrecd upon the sixty days’ re- 
striction of production which has been talked about in 
the trade, and the result is that concessions are being 
granted and prices are declining; the production is 
very large, and demand has fallen off materially 
during the past few weeks. Quotations ure nominally, 
for car lots, galvanised four-point, 6 cents per fauna: 
painted, 5 cents; broken lotr, } cent more, The 
steel rail markot continues very flat. Small lots are 
selling at 31.50 dols. to 32.50 dols. in eastern mills ; it is 
suid that 31 dole. has been taken in some cases, but it 
cannot be said at what price a large lot for winter 
delivery would be taken. Prices are going down, and 
it is probable that 30 dols. will eventually be reached. 
The mills are turning out a good deal of steel for other 
purposes than ruil making, and this is helping them 
over the dull season, but all the makers are anxious for 
new business. Stocks of old rails are large, demand 
light, and prices declining. A 500-ton lot was sold 
hore during the week at 18 dols.; and other lots at 
18.50 dols. to 19.50 dols. Crop ends are quoted at 
20 dols. to 20.50 dols. for American, and 21 dols. to 
22.50 dols. for English and Welsh; steel slabs and 
blooms are in light Nomad: RKessemer pig is selling in 
a small way at 19.50 dols. ; spiegeleisen is dull. A 
great deul of the Scotch pig which 1s arriving, is going 
into store. Only small lots are wanted by consumers, 
Oliver and Roberts, wire manufacturers of Pittsburg, 
have put their large new rod mill into operation, and 
will hereafter manufacture all their own matcrial for 
barbed wire, instead of importing it. The growth of 
rod manufacturing in this country is having a serious 
effect upon importations, which are falling off very 
sensibly. Prices for steel rods have declined, and 
stocks can now be had at 46.50 dols. 





ROYAL METEOROLOGICAL SOCIETY. 

TH concluding monthly meeting of the seasion waa 
held on Wednesday evening (June F8), Mr. R. H. Scott, 
F.R.S., President, in the chair. Dr. Benjamin A. Gould, 
director of the Cordova Observatory, Argentine Republic, 
was elected an honorary member. The following papers 
were read : 

l. ‘The qauinoctial Gales; do the 

r. 





Occur in the 


British Islex?” by Mr. R. H. Scott, F.R.S. The peri 
iPvestiguted was the fourteen bree 1870-84, and only 
those storniw were selected which had attained force 0 of 





graving dock at Cardiff has been formally opened. 
new dock has been constructed by the Mount Stuart 
Shipbuilding, Graving Docks, and Engineering Company 
(limited), to meet the requirements of its increasing 


t 
od | the Place Farmhouse, to Pe east of the Po 


over the globe can be deduced from the diurnal thermo- 
grams in different latitudes, and it ix shown that the shape 
of diurnal] isotherms on a Mercator chart, for a limited 
number of degrees of latitude, is similar to the shape of 
the curve of diurnal toumperature range, if we turn time 
into longitude, and temperature inte invitude. on a Buit- 
able senle, 

8. ‘* Maritime Losses and Casualties for 1883, con- 
sidered in Connexion with the Weather,” by Mr. C. 
arian F.R. Met. Soc. 

4. “The Helm Wind,” by the Rev. J. Brunskill, F.R. 
Mot. Soc. This is an account of a wind peculiar to the 
Croaswell range ; and its presence is indicated by a belt 
of clouds denominated the ‘‘helm barr,” which settles 
like a helmet over the top of the mountain. 

hb. “Climate of tho Telta of Iignyt in 1798 to 1802 
during the French and_ British Campaigns,” by Surgeon- 
Major W. T. Black, F.R. Met. Soc. The author has 
collected and discussed the meteorologica) observations 
madein Egypt during the French and British campaigns 


at the boginuing of the present century. 
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NOTES FROM THE SOUTH-WEST. 
Mount Stuart Graving Dock.—-The new Mount Stuart 
The 


business. The dock combines in its construction al 
recont improveinents. The walls are of stone, obtained 


from the Pwilypant and Radyr quarries, the total 
amount of masonry being 17,500 cubic yards. 
quoink and sillx are of granite from Messrs. J. Freeman 
and Sons’ quarries, Penryn, the amount used being 
6000 cubic yards. 


The hollow 


over 
The walls rest on a foundation of 
Portland cement concrete, and the bottom of tho dock is 
wholly of the sume material, no pitching being used on 
the top. The concrete amounts to about 12,000 cubic 
yards, and the cement used was obtained from Meszrs. 
C. Francis, Son, and Co., Newport, Isle of Wight. The 
dock will accommodate two vessels alongside each other, 
the side blocks ve space to the extent of 360 ft. 
each. Jn tho event of the dock being required for a 
veasel excecding $60 ft., a middle row of blocks can be 
utilised to take a ship or steamer 420 ft. in length. The 
width of the dock is 150 ft. at coping level, and 90 ft. at 
bottom. There are, in addition to the entrance gates, 
which are 52 ft. wide, a pair of inner gates, which will 
retain a depth of 20 ft. of water on the keel blocks. The 
depth on the sill and keel blocks at high water of ordinary 
apring tides will be 26 ft. Iron staircases of a novel 
design will be shortly titted to-the sides and ends of the 
dock, The work was commenced in September, 1882, 
Mr. ?, Whyte, C.E., Leith Docks, being the engineer ; 
and it was executed under the superintendence of Mr. 
J. M. M‘Currick, C.E., as resident engineer. The 
vessel selected to open the dock was the steamship 
Mameluke, belongiag to Messrs. W. and R. Thomason, of 
the Bedouin Steam Navigation Company. 


Cardiff Water Works.—The water works scheme of the 
Cardiff ‘Town Council, which includes the construction of 
a storage reservoir at Lianispen, has sustained a check 
by the withdrawal of the contractors for that work, 

essrs. Hill Brothers, Beckenham, Kent. The Town 
Council proposes to again invite tenders. The reservoir 
is to cover 60 acres, and when completed it will hold 800 
million gallons of water. 


Blaenavon.—The Blaenavon Company is extending its 
works, and a large furnace has just been erected which 
will turn out about 600 tone per week. A new blowi 
engine is also being put up. furnace on the old site 
nearly y. 


The Vernon Tin-Plate Works.—The sale of these works 


has been completed by Mr. E. K. Morgan. At present 
only a portion of the works will bo started. 


The Barry Dock Bill,—The preamble of this Bill has 
been declared proved by a committee of the House of 
Commons, The committee sat for 38 days. 


Colliery Enterprise.—Operations were commenced on 
Monday in sinking a new in a field nearly o rab 
8 


Place Pit, to the Mynyddialwyn house coal seam. The 
contract for sinking the pit hae been entrusted to Mr. R, 
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Treasure, of Blackwood. The site of the Hes is above the 
fault. On the upper elde of the above old pit there is an 
extensive portion of land unworked, and the whole has 
been taken by Messrs. Bevan and Price, the owners of 
the Wingtield Colliery, near Gelligaer. 


Newport.— During the past week the steam coal marke, 
has continued to present the same tone as that which h 
prevailed of late. The position of the house coal mar! 
is practically the same. Shipments of iron have avant 
been small. Last week’s clearances were 975 tons 
warded to the following destinations: Maracaibr 
tons; Carril, 225 tons; and Santa Martha, 52° 
The rail trade still] maintains an exceedingly dull 
ance. The iron ure trade is atill depreased. Las 
coal clearances were 53,328 tons, From RBilb 
were received 16,048 tona of iron ore, and 5770 t- 
to hand from other sources, 


Caerphilly.—The caorpnilly foundry is to be 2 
The foundry is situate about 300 yards from t 
hilly Railway Station, and in close proximit 

ontypridd, Oaerphilly, and Newport and Rhymr revolu- 
ways. Tho works possess every facility for Und this 
Operations havo ceased at the foundry for some 9 88 Ih, 
being last worked by » Manchester firm. Tho proper 
firm trades under the title of Mesars. Woods. regu- 


Briton Ferry Iron Works.—In equa of tessive 
pressed state of the iron trade, Messrs. G. H. Daveyre of 
decided to lay off these works until matters improv: 


Cardif.—The steam coal trade has during the; the 
week shown greater signs of activity; there has, ‘ly of 
ever, been no material change in prices. In the hu the 
coal trade some local merchants continue to keep t an¢ 
collieries going without interruption. Prices remi 
practically at the figures recently given. The patent fu 
market remains without any material alteration. Theres 
no improvement to record in the iron ore trade, Last week 
clearances comprised 162,868 tons, 2560 tons of pateni 
fuel, and 2385 tons of iron. From Bilbao there were re- 
ceived 13,377 tons of iron ore, and 4318 tons came to hand 
from other sources, 


Death of Mr. G. Berbech,—On Saturday Mr. G. Ber 
beck, consulting engineer to tho Llynvi and Tondu Com- 
pany, succumbed to injuries received in his garden about 
three weeks since by falling from some steps, 


Dumfries Dry Dock Company,---The first general ordi- 
nary meeting of the sharsholders of the Dumfries Dry 
Dock, Shipbuilding, and SY dana Company (Limited), 
was held at Carditt on Monday. Mr. Cory took the 
chair and read the directors’ first report. The company, 
the report stated, had entered into a contract with 
Messrs, Clark and Stanfield, by which they would obtain 
a floating dock capable of taking a vosxol of 300 ft. in 
length, and 3300 tons ction | capacity ; and one having 
special facilities for lifting loaded vessoly which had 
grounded or been in collision, with a view of ascertaining 
whether any damage had been sustained. According to 
the terms of the contract the dock will be ready by 
March, 1885. The report of the directors was adopted. 


MUNIOIPAL AND SANITARY ENGINEERS AND Surveyors, 
—The annual meeting of the Association of Municipal 
and Sanitary Engineers and Surveyors is to be held in 
Newcastle-on-Tyno on Thursday, Friday, and Saturday 
next. Thursday will be devoted to discussing certain 
sropoxed alterations in the rules, to the reading of a paper 
by Mtr. J.P. Spencer ‘t On Texting the Sanitary Arrange- 
monts of Houses,” and to oxcursions to the American 
Laundry and Hawthorn’s Locomotive Works. On Friday 
vapors will be read on ‘ Steam on Tramways,” by Mr. Jas, 

all; on ‘Sewage Disposal,” by Lieut.-Colonel Jones ; 
and on The Cost of Local Governmont, and the Distri- 
bution of the Funds,” by Mr. F. 8. Bruton. Afterwards 
there will be excursions to the Elawick Ordnance Works 
and the Swan and Edison Electric Light Works. On 
Saturday there will be an excursion by steamer to various 

ints of interest on the river, ending at Tynemouth, and 
neluding the Cattle Lairs, Messrs. Scott and Co.'s 
Cement Works, the Tyne Commissioners’ Yard, the 
Whitehill Point Coal Staithes, the new Coble Dene 
Dock Works, and the piers at Tynemouth. 











Normav Scuoor or SciencE AND Roya. ScHoOous or 
Mines, SoutrH Kunsine'ron.—The following is the ist of 
prizes, scholarships, aasociateships, &c., awarded June, 
1884. First Year's Scholarships: Albert G., Hadcock, 
Frederick Carrodus, William C. Rowden, Thomas Rose. 
ane Year's Scholarships : George Gibbens, Taanc T. 

alls. Edward Forbes Medal and Prize of Books for 
Biology, Thomas Johnson ;.Murchison Medal and Prive 
of Books for Geology, Martin IF’. Woodward ; Tyndall 
Prize of Books for Physics Course 1, Taaac T. Walls; De 
la Beche Medal for ining, Herbert W. Hughes j Bea- 
semer Medal with Prize of Books from Profesgor Chand, 
ler Roberts for Metallurgy, (1) Percy Bosworth-Smit}, 
2) William F. Grace ; Hodgkinson Prize for Chemist a 

irst Prize, Booka, &c., George T, Holloway; Se 4" 
Prize, Stephen J. Elliot and William P, Wynne. -Ower 
suciateships Normal Schoo] of Science: George tres et 
loway, Chemistry, Firat Claas; William P, * manu- 
Chemistry, First Class; Elizabeth Healey, Cl} 

Firat Class; Benjamin Illingworth, Phyaics, F’ 

Alfred Howard, Physics, Firat Class : Jon 

Biology and Geology, Second Class, /9. 

Royal Schoul of Mines: Herbert W. Hud. Sak 
First Class; George H. Schréder, Minin a description 
Metallurgy, First Class; Percy Boswitt-off” eccentric, 
lurgy, First Claas; Alfred Sutton, Which we have ro- 
Class; Henry G. Graves, Metallurgy, 7. We do not think 
J. Chaney, Metallurgy, I'irst Classérly in Fig. 4, can 
mersdotf, Metallurgy, Second Ch’ 

Stephenson, Metallurgy, Second C¥ of the eccentric; A 
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sTEEL WHEELS. 


JWN AND CO., LIMITED, SHEFFIELD. 


see opposite Page). 





is the ahead, and B tho astern position of the eccontric 
centre. The eccentric is slid across the flats on the shaft 
in the line A B, by the arrangement shown. The shaft 
end is bored out to fit the mandrel] C, which is shifted eut 
and in by the ordinary reversing Jever, or wheel and 
Screw. his mandrel carrics at ita inner end a steel pin 
1), which projects through longitudinal slots in the shaft, 
into diagonal slots cut in steel plates K, let into tho eye of 
the eccentric. Fig. 3 shows the pin and relative positions 
of the slots in the plates and shaft. The prowure of the 
pin—while boing pulled from F to Gi—on the sides of the 
diagonal slots in the plates, causes these to move (carrying 
the eccentric with them) across the shaft from A to B. 
The plates and eccentric are prevented moving endways 
on the shaft by the washer H, and the collar, or bush 
flanye, at K. 

With this arrangemont the eccentric setting ix correct 
not only for ‘‘ full apeed ahead” and ‘ full speed astern ” 
positions, but the gear is fully as efficient as the link 
motion for any intermediate position ; 1.¢., the lap and 
lead remain constant, while the travel (and therefore the 
cut-off) varies. 

Figa, 4 and 5 show the arrangemont for two' or three- 
cylinder engines, by which the ongines are reversed or the 
cut-off varied, with only one eccentric for two or three 


cylinders. The forward valve is noun by a link direct 
the after valve ix 


tu the eccentric strap (Mig. 5), an 
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Sovd through the wypers BB and shaft C, the motion 
lian -¢ being taken off the strap at right angles to A. For 
1 e0-cylinder engines with cranks at 120 dog., the motion 
nor the wyper shafts is taken from the eccentric strap at 
points D ‘D, 120 deg. apart, one wyper shaft being carried 
in front and one at the back of the engines. 

We have fitted thix eccontric and gear on single and 
double cylinder launch (screw and'paddle) engines, cranes, 
winches, and steering gears, and find it works woll. 
The advantages of such an arrangement in the matter of 
wear, &c., in comparison with the ordinary link motion, 
are very apparent. 

It is out of the question to claim for this or any similar 
gear that it will act as a governor, though ours has a very 
special adaptation for being actuated by a governor, and 
as a ‘* variable expansion valve” cccentric in a * non- 
reversing” engine. 

Your obedient servant, 
MATTHEW Paur AND Co., 
Pir M. Pav, Jon. 

P.S.—The “Jead” or ‘angle of advance” can be 
altered very simply, as we have done after an engine has 
been at work, by thinning one of the steel plates in the 
eccentric eye, and thickening or packing out the other. 
We find in practice it requires very little strain on tho 





reversing handle to keep the eccentric in any 
is, in fact, practically balanced. This shows ¢ 
the work of actuating the valve, 
done by the ateel pin and plates, but is done by the flats 
on the shaft ; and a0 the woar on the pin and plates, 
which at first sight would seem likely to be considerable, 
ix inappreciable. ‘ 
Levonford Works, Dumbarton, June 7, 1884. 
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INDIAN PUBLIC WORKS DEPARTMENT. 
To THE Evitor or ENGinkentna, 
Sir,—Permit me a few lines to reply to your two cor- 
respondents, “A Civil Engineer” a ** Not a Coopor’s 
Hill Man,” in your issues of the 30th of May and 6th June 
reapectively, concerning their objections to my letter on 
the above subject in your issue of the 28rd May. 

“ A Civil Engineer” attacks tho assertions 1 have made 
in the following manner. He first of all paraphrases ten 
remarks of nines in a series ul habalially enumerated, 
and having done so proceeds to demolish them, In reply. 
ing to his objections I shall for convenience’ sake adopt 
the same alphabetical references. 

Tn three instances his paraphrases and commentsx ae 
deliberate contortions of what I really wrote. They are 
ws follows : 

| (a) That J assert it would need a apecial Act of Parlu- 
ment to have removed military men from the PWD, 

1 never asserted unything of the sort. A reference to 
my lotter will show at once that I could not have referred 
to mere removal from the Department, but to their “re- 
duction” in the same sense and manner as befel xo many 
civilian engineers, namely, in being ‘‘turned off” alto 
gotliet from Giovernmont employ, as I oxpressed it a few 
ines lower down, © A Civil Engineer” cannot be xo ill- 


—— 





| informed ax to believe that it} were possible for Govern- 


ment to romove many Royal Engineers from the P,.W.D). 
for employment on military duties, when such duties are 
xO limited. To thia there were but two alternatives, 


either to leave them in the Department, or to forcibly 
‘retire them by special Act of | 


arliament. The latter 
expedient was not ir ae ie dhe lachryme, Can 
“A Civil Mngineor” tell ux where and how these re- 


| dundant military engineers could have been employed if 


turned out of the P,W.D. ¢ 
(dq) That J assert that promotion in the Military Works 





Branch %8 Worse than in the General Branch of the PWD. 
Here again is a distinct perversion of what T wrote 







which was that the promotion of Royal Tngineers had 
fallen off, and thoir scope of work narrowed, by being 
confined to the Military Works Bran: a. Further, his 
allusion te the General Branch is entirely misleading, as 
there is no suchthing. Instead of there being one general 
list. (including both civilians and military men) there aro 
no less than three branches, namely, ** Railway,” ** Roads 
and Buildings,” and ‘Irrigation.’ The two last again 
are represented under the Governments of Bombay and 
Madras, by entirely separate establishments to those 
under the supreme Government. Bosides this, a large 
number of civil engineers are nowemployed and graded 
in the Managerial Department of State Railways, and 
in the Accounts Branch of the )’.W.D. 

Instead, therefore, of one general list for purposes of 
promotion, an engineer may be graded in one or another 
of come half-dozen lists, in each of which promotion goes 
solely within that list, and as might be expected at 
varying rates, so that in some it ix fairly good, waile in 
others desperately bad. ‘‘ A Civil ngineer’s” appeal to 
the classified list will prove this, if no more, His assertion 
that promotion in the Military Works Branch will appear 
from that list to he better than in his hypothetical 
‘“(GJeneral Branch,” may perhaps be explained thua: The 
Government in fulfilment of its promise to confine military 


hem . 
4 
ee te Pt pee 


fi 
Wt Gx 
CMe AS, 


of any ous 
op the latter, A Olvil Engineer” must know that for the 
“svery-few ap 


10 ENGINEERI 


TOR EERO URNS User 8 ort rrersperreeemnn tt 


NG. 


eee ee umenanmememeeneniont 


e 











engineers to military employment has dune a groat deal 
the last four years in transferring them to the Military 
Works Branch, which as J explained in my last letter, was 
formerly officered by military men and civilians, pretty 
much as the other branches of the P.W.1). 

To do this, however, it was necessary to turn out a 
number of civilians from that branch and relegate them to 
others. If, as I believo, the majority of the civilians 
turned out were of higher rank than tlfe military men who 
took their places, it is easy to understand that promotion 
would very likely be somewhat swamped in the branches 
entered by these displaced civilians, while for the younger 
nulitary men replacing them it would be somewhat 
accelerated. Such can, however, be but wu temporary 
result, and the future prospects of Royal KEngineors confined 
to the Military Works Branch is, 1 have no doubt, gloomy 
enough. At any rate I fancy Royal Engineers ure better 
judges of this than ‘ A Civil Engineer” can possibly be, 
and I cited a Royal Engineer correspondent as my 
authority for this view. 

(f) That IJ asserted the civilian engineers were superseded 
because of inefficiency, and that they were not qualified for 
the posts of superintendiny and chief engineers. 

his is another distortion of what I really wrote, 
namely, that it was in many cases their want of admunis- 
trative abilities, rather than of professional knowledge, 
that unfitted them for special appointments and the higher 
and most coveted posts, Nor did I bedaarene the 
wpecial appointments to which I alluded. Certainly, 
neither of those he mentions was in my mind when writing. 
Onncerning the former, this is the firat time I have heard 
complaints of jobbery in promotion. As 


towards bringing pressure to bear on Government for 
the removal of grievances and the acceleration of pro- 
motion by granting better pensions, the key-note, as 
[ take it, of your article giving rise to this corre- 
7 agar When yet have the civilian engineers done 
this as a body? There have been several committees 
formed at different times for the dofence and promotion 
of their interests. Have any of these received anything 
like unanimous support? Did the Agra Committee of 
1878” Though composed of well-known men and en- 
couraged by the late Minister of Public Works, sir 
Andrew Clark, is it not a fact that not only did it fail to 
receive the support it deserved, but was opposed by a riva! 
committee started in Calcutta’ Jx it not a fact that 
ueither committee received the support of Cooper's Hill 
mon who complained (and with justice I believe) that the 
rival schemes propounded would not benefit them. There 
ix NOW a Committee at Work with the same object ; what 
roportion of the civilian engineers have yet supported it 
y subscriptions’ As another instance of not sticking 
together it has often been observed that those civilian 
engineers who make a grievance of the Royal Engineers, 
are generally quite as ready to exhibit jealousy of Couper’s 
Hill men, and fits of this recur periodically in the public 
ress. 

(c), (v), (k). 1 take no note of these remarks, which do 
not affect those of mine to which they relate. 

So much for ‘A Civil Engineer's” objections. Now 
a few lines fon your other correspondent ‘‘ Not a Cooper's 
Hill Man.” He facetiously endeavours to repudiate me 
as an outsider, because I prefar to use the term “‘ civilian” 
rather than “civil” engineer, which, as I explained, haa 
from originally meaning an engineer who was a civilian, 
come to signify an engineer prechany a particular 
class of works. As our grievances relate to our status as 
civilian ” engineers, and not to our practice aa civil engi- 
neers, I repeat that the former term is more deacriptive 
and appropriate for the present controversy. He js no 
doubt very angry at my thus exposing a common dodge 
he and his friends use in trying to make the public be- 
lieve that, bucause not civilians, Royal Engineers do not 
make good civil engineers, are not so good as themeelves, 
and therefore altuygethor out of place in the P.W.D. 

His talk of the union of civilian engineers—Stanleyites, 
Cooper's Hill men, and a few others—in fighting it out 
with Royal Enyineers, has yet to be proved as something 
better than mere hyperbole and bunkum. No doubt 
“Not a Cooper's Hill Man” is one of the ‘ few others,” 
It is some of the ‘few others” who usually are given to 
abusing Royal Engineers and Coopor’s Hall men by turns, 
and render any real combination of civilian ongineers 
difficult or impossible. If this small band who are the 
real outsiders, would just shut up, there might be some 
chance of Government listening tv the real grievances of 
civilian engineers when temperately stated. As it is, 
their mischievous abuse of military mon makes the whole 
civilian engineer establishment to stink in the nostrils of 
a deapotic government of great military traditions. 

T direct both your correspondents to a paragraph in a 
Ie la Hay ” in your issue of the 30th of May, 
oxplaining ‘ How Civil Engineers are Made,” which will 
possibly go far to explain, as that person thinks, the want 
of snecess of certain civil engineers in India and the 
colonies. Those desoribed are no doubt some of the ** few 
others,” 

A Civitian Encinesr, NOT A Cooren’s TitLL Man. 

















































intmenta of Chief Engineer there are yet so 
r of Royal Engineers in the Department 
‘who are years beforo the most eligible civilians in 
seniority, Phat the latter cannot reasonably expect their 
turn to come just yet. I have yet to learn that any 
civilian has been passed over for the post of Chief En- 
gineer by « Royal Unginoor, simply because he was a 
civilian, The appointinents I ha 
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in mind were those 
of secretaries to (Jovernment, consulting engineers for 
guaranteed railway companies (analogous in position and 
duties to Board of Trade railway inspectors at home), and 
Atute railway directors and managers. At all oventes 
these were ihe special instances of gaiovance cited in a 
general newspaper growl that occurred some twolve 
months ago, As war thon pointed out, Board of Trade 
inspectora are always Kt. Ki. officors, while a large majority 
of the State railway managers have been civilians for 
yome time, The real grievance then turned out to be that 
thoxo appointments were not thrown into one general jist 
to go by seniority, instead of being as now given for merit 
and special abilitios. 

1 will now notice two instances wherein to a certain 
extont I am willing to accept ‘ A Civil Mngineer's” cor- 
reotions ; 

(b) That instead of nearly all the Royal Engineers only 
about 100 ous of 240 went on field service during the late 
Afghan war, 

No doubt IT should have allowed for those officers em- 
ployed on the maintenance of Indian fortifications wnd 
other defonces, who could xearcly he withdrawn for field 
xorvieo, ax also for those very senior officers occupying 
high adininistrative posts in civil employment, many of 
om were not evailable for field service on account of 
their rank being too high, and who if not in civil employ, 
would probably ere then have been laid on the sholf, 
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any minutefor field service on war breaking out. 
their having all volunteered that is beside the question. 
As good pullier: this wak only to be expected of them. 

(c) Dhat instead of the military 
confined to the military works, only about one-third of them 
hee to be found on them. 

‘OA Civil Engineor™ has here again misquoted me. 
What | wrote was “ Royal Kngineors,” not ‘military engi- 
neers.” This will make some difference, as there are still 
nw number of staff corps mon employed us civil ongineers, 
who are far too good mon to be sent back to ordinary 
regimental duty. They ure men who owe their position 
to their own abilities, and work for ordinary civilian pay 
without any military allowances. Soveral such men were 
deliberately retained in the P.W.1). in 1879, in preference 
to cortain civilian engineors. 1 have, however, doubt- 
less overstated the number of Royal Mngineers now on 
military works. 1 should rathor havc stuted that, except- 
ing special appointments as enumerated above in the 
latter part of (f), Royal Hngineors are chiefly contined to 
military works, and that in tho .gonoral civil engineer 
establishments their number is decreasing, the present 
policy of Government being to gradually clvilianise these 
establishments. 

In the following two instances ‘tA Civil Hngineer” 
aes the truth of my remarks, but proceeds to qualify 
them : 

(aA) That military men do atick close together, hut hold the 
scales uncren when in power. 

This is a charge of corruption so deliberate that fi 
true it means that the present Viceroy, Minister for 
Public Works, and the various governors and lieutenant- 

overnora are all in the hands of a designing clique of 

toyal Engineer advisers. These eminent personages, 
who are the real founts of promotion, are all civilians and 
not quite the noodles we must believe them to be if your 
correspondent’ assertion be true. 

(j) That at least Jam a living proof of a least one cervil 
engineer nat aticking to his fellows, 

Certainly not in the utterly futile polic 
our wore fortunate military colleages. 


aw big hole 
rence of 140 paraded by ‘A Civil Mnyineer.” 
his correction in no ways affocts the gonoral principle 
involved, that all Royal (Kngineor officers are au at 
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‘A REPORT ON WATER METER TESTS.” 
To THE Evirok OF ENGINEERING, 


Sut,—Messrs, Tylor and Sons’ disclaimer doos not alter 
the results of the tests of water meters, the report of 
which is, from beginning to end, # model of impartiality ; 
beenuse, forsooth, the tests did not include elie charac- 
touristic of durability, which would have prolonged the 
trials indefinitely, they must, according to Messrs. Tylor 
The durability of 


and Sons, be considered as worthless. 
a meter can be pretty accurately judged by engineers, 


without the necessity of an absolute text, as given that of 
two meters, one has corrodible, complicated, and delicate 
mechanism, and the other has a mechanism both simple 
and incorrodible, it is easy to decide which of the two 
will be the most durable, but in this trial, conducted as it 
was by the most distinguished of Alsatian engineers, not 
one of the meters gave exactly accurate indications. 
behoves Messrs, Tylor and Sons and other meter manu- 
facturers, to improve their meters, until they can show 
prea rare that a meter is in existence which will 
satisfactorily withstand such a series of tests as that im- 
partially carried out by the Commission of the Societé In- 
dustrielle de Mulhouse, and reliove this claas of measuring 
instruments from the suspicion which is at present at- 
tached to thom by the maar ed of engineers. 


It 


y 


ours faithfully, 
B. H. Tawaitse, M. Soc. Ind. Mulhouse. 
St. Noots, Hants, June 21, 1884. 
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‘(WIND PRESSURE,” 
To THK Epitok oF ENGINEERING, 

Sirn,—Having given much time to the consideration of 
the subject upon which Mr. Graham writes, J amina 
position to give positive proof that a current, either of 
wator or of air, will, of itself, give out a pressure equal to 
that due to the ‘ head” it could sustain. Any over pres- 
sure must be due to vacuum behind any surface impinged 
upon, and in order to measure both pressure due to 
current or flow of air, and that due to vacuum, we must 
do away with all apparatua in which springs or_equiva- 








lents are employed, as these exhaust, or ease off a great 


portion of the current’. pressure, sep aaa y epi! gusts. 
Aly ideal of a perfect apparatus would 





d two series of 
plain surfaces, one series one aquare fvot in surface, and 
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the other two. ] would have, say, 30 to 40 of each size, 
and each uttached to weights ranging from 1]b. to 401b., 
so that there would he dead lift whenever a weight were 
ruined by the wind. Behind each surface would he fixed 
barometers to indicate the vacuum at time of motion. 

The reason for having two series of different si face 
areas, Would he, that it in to be expected that the falling 
‘of acurrent behind different-sized surfaces, will take 
difterent timex and distances, and this, together with 
the different effects on the back eddies, will make dif- 
ferences in the vacuums, better to be aimed at by ex 
periment than by calculation, 

Yours faithfully, 
G. PINNINUTON. 
28, Chichester-streot, Chester, June 21, 1884, 
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MILL ENGINES. 
To THE KpitoR OF ENGINEERING, 

Srk,—In your last week's paper, 1 notice a reply to 
mine of the week previous, M Mr. George Dixon, in 
which he says, ‘‘1 have applied this gear (viz., slide 
valves regulated by hand, acted upon by an equilibrium 
throttle valve) to a number of engines running at piston 
apeeds up to 600 ft, per minute, and never had any dif- 
ticulty in designing it, so as to get within 3b. to 5 Ib. of 
the boiler pressure.” I should like to know where these 
engines so constituted ‘are to be seen, and should he 
further gratified by having them tested by aome practical 
and thoroughly impartial party, and previous to doing #0, 
having both steam gauge and indicator perfectly in accor - 
dauce with each other. The result I shall look forward to 
with much interest, for automatic valve pear may as well 
be discarded, if so near an approach to boiler pressure in 
the cylinder can be arrived at without it, as Mr. Dixon 
asserts. Free discussion on this subject is what I 
earnestly invite, 90 that parties wanting steam engines 
may become enlightened before ordering. 

I am, yours truly, 
JOHN ASHWORTH. 

Astley Bridge, Bolton, June 30, 1884. 








MECHANICAL EQUIVALENT OF HEAT. 
To THE EniToR OF WNGINEKERING. 

Sm,—-To Byte if possible, further controversy be- 
twixt ‘‘ M.R.C.S.” and myself, and which may prove un- 
necessary when you publish the letter in your hands, on 
the errors in calculating the mechanical equivalent of heat, 
I would ask ‘‘M.R.C.S.” to note that it is only velocity 
acquired during an acceleration involved into itself that 
can go to the compounding of 7 as an element in the 
7 bearateredtaa of onergy, and would also ask him to note 
the incongruous and impossible quantity he obtains when 
multiplying v due to an acceleration and mean 1 together, 
and perhaps even two different numerical values of the 
different kinds of velocity. 

This will explain, too, what I imply by the disrespect- 
ful term ‘‘hanky panky” of mathematical manipulation. 
Any one who chooses to write, in his own way, an 
algebraical expression supposed to denote some physical 
fucts or workings, will afterwards manipulate you the mere 
outward signs and symbols of ill-understood things, and 
triumphantly present you with # rosult and swear by it, as 
if Nature’s workings must conform to algebraic juggling. 
Mathematics, such a one says, cannot err, and therefore 
the result must be correct. 

Well, science is full of such rubbish as I have instanced 
(I don’t write disrespectfully of ‘‘M,R.C.S8.” personally 
he but follows the superficial system he has been educated 
in; I am thankful { have not been spoon-fed in know- 
ledge, but have had to acquire it myself, and that my 
nature is such that 1 cannot accept anything on trust, but 
have to examine its very foundations ere attaining belief), 
and as an examplo of another kind of rubbish also per- 
vading ull the scientific work of the day, I here instance 
that portion of the letter of ‘‘H.,” which implies that 
772 lb. doing work during a descent of 1 ft. equals 772 
foot-pounds work, 

Now, when a mass falls freely, aster an acceleration the 


2 : 
formula oF = ms gives us the work conserved by the 


mass. But eae a mass at the end of a rope which passes 
over a pulley and make that mass do work during a 
descent, the case is different ; 772 lb. falling freely through 
1 ft., has conserved in it power to do 772 foot-pounds work. 
But 772 lb. dving work during a deseent, may be lifting 
or pressing, a weight infinitesimally short of 772 lb., an 
taking an all but infinite time to do it in, orit may be 
lifting or pressing against andnfinitesimal weight or pres- 
sure and have its own acodieration and conservation, but 
infinitesimally lessened in doing it. , 

The mean betwixt the two cases would be 772 lb. lift- 
ing, or pressing 386 lb. during its descent ; but we require to 
know the time of the descent of 772 1b. as compared with 
the time of a free descent, in order to learn what work 
772 ib. actually does during a descent through 1 ft. 

The mistake ‘‘H.” makes, is porpetuated throughout 
all works on mechanics. It is taught that if a weight be 
raised ehrongh any height, in ita descent it will raise 
anuther equal weight through the same height, when the 
fact ia, it will but balance another equal weight, and raise a 
leas one only. 

And the want of proper insight into the matter is, I 
believe, one of the causes of error in fixing Joule’s mecha- 
nical equivalent of heat. It is also the cause of a loss of 
poner, of about 30 per cent., in working dock, &c., systems 

y hydraulic machinery being attributed to friction, when 
the fact is no accumulator will give out as much as is put 
into it a any present aystem—though the writer can 
correct the systems) unless in infinite time. 

I have examined deeply into this matter, and find that 


Jury 4, 1884.} 
even (in the case of two pneal bodies connected by a 
rope passed over oa pulley) the formulm 3 
((P +2) v(P—2)ondfa=t2 
( )- a )and f pare? 

give somewhat erroneous results, and are, though agree- 
able with manipulations of algebra, not agreeable with 
physical facts nor with true reasoning, Tho error is very 
subtle in thes: casos, and not 40 gross ask those T have pre- 
viously instanced. 


™ 








I am, Sir, yours faithfully, 
“ G. PINNINGTON, 
P.S.—I will show *M.R.C.S." a true mode of con- 
verTing pressure into energy, and vice versé, in another 
etter. 
28, Chichostor-street, Chestor, June 28, 1884, 


TRIAL TRIPS AND LAUNCHES. 

ON the 23rd ult., the now steamer Violet, for the 
Wallasey Local Board, built and engined by Messrs, 
Allaup and Sons, of Preston, under the superintendence 
of Moxssrs. I‘lannery and Fawcus, of Liverpool, went on 
hor official trial trip. The Violet, which will run with 
peecnaes between New Brighton and Liverpool, is the 
argest of the boats belonging to these ferries. The 
engines are very powerful, having cylinders 38 in. in 
diumeter and 60 in, stroke. The vessel ran the measured 
mile three times, the average speed being 12 knots, and 
the engines indicating 780 horse-power. 


On Tuesday, the 24th ult., the Electro, a fine steel 
screw steamer, built by Mosars. Earle’s Shipbuilding and 
Engineeri Co., Limited, Hull, to the order of Messrs. 
Thomas n, Sona, and ©Oo., of the same town, was 
taken on her official trial trip. The dimensions of the 
ship are aa follows: Length, 179 ft.; breadth, 25 ft. ; 
depth of hold, 14 ft. She been fitted by the builders 
with triple compound $-crank engines, which developed 
564 horse-power, on the measured mile at Withernsea, and 
propelled the ship at a mean speed of 114 knots per hour. 


On the same day the trial trip of the Centauri, which 
belongs to the Campanhia Transporte Fluviales, of 
Buenos Ayres, took place. The vessel, which ig con- 
structed vf Siemens-Martin steel, is of the following 
dimensions: Length, 180 ft.; breadth, 30 ft. ; depth of 
hold, 11 ft. ; gross tonnage, 550 tons. The machinery 
consists of two complete pairs of compound surface con- 
densing engines, having cylinders 18 in. and 35 in. in 
diameter, by 24in. stroke, with two boilers of extra large 
Biz8, working at 40 lb, pressure, On her trial trip the 
vessel attained a speed of over 1] knots per hour, with 400 
tons dead weight on board, Both hull and machinery of 
vessel have been constructed by Messrs. David J. Dunlop 
and Co., of Port-Glasgow, under the superintendence of 
Messrs. Flannery and Fawous, consulting engineers, of 
Liverpool, 








On the following day Measrs. T. B, Seath and Co., 
Rutherglen, near Glasgow, launched tho Warden, a hand- 
some iron twin-screw steamer of 250 tonsa gross register, 
and measuring 185 ft. by 22 ft. by 11 ft. Gin. She was 
built to the order of the Hon. Corporation of Trinity 
House, London, and is intended for use as a lighthouse 
tender and Trinity yacht in the Ramsgate district. 
Her propelling machinery, which is being supplied by 
Mexsars. William King and Co., Glasgow, consists of two 
pairs of compound surface - condensing oun of 80 
nominal enribined horae-power working with steam at 
an initial pressure of 80 Ib. ee square inch. It is expected 
that her speed will be equal to 104 knots per hour. 

Messrs. John Reid arid Co., Port-Glasgow, on the 
2th ult., launched the Carmen, a handsome screw steam 

acht of 220 tous. She was built to the order of Mr. L. 

dlowellyn N ene of Dartmouth, and designed by 
Mr. Beavor-Webb, London. Her engines have been con- 
structed by Messrs. Walker, Henderson, and Co., Glasgow. 

A scrow ateamer of 800 tons capacity, built and engined 
by Messrs. Win. Simona and Co., Renfrew, was launched 
complete on the same day. She has been built for the 
Mersey Dock Board, oe under the direction of Mr. 
Lyster, their engineér, and measures 185 ft. by 38 ft. by 
16 ft. ; she has been fitted with compound engines of 500 
indicated horae-power and with two steel boilers, She is 
the eighth steamer constructed by Messrs. Simons and 
Co. for the Mersey Dock Board. 


Also on the same day, Messrs. Charles Connell and Co., 
Whiteinch, Glasgow, launched ean iron screw steamer of 
about 800 tons grossa, named the Charles Morand, and 
specially designed for the fruif érade. Messrs. Hutson 
and Corbett, Glasgow, arc eda the machinery, 
and Captains Watt and Spriggs, of Liverpool, are the 
managing owners. 


Mr. W. B. Thompson, Whiteinch, on Thursday, the 
96th of June, launched an uwning-decked iron screw 
steamer named the Languedoc, a vessel of 1700 tons gross 
register, and measuring 255 ft. by 84 ft. by 24 ft. She 
has been built to the order of the Société Générale de 
Transports Maritimes & Vapeur, of Marseilles, under the 
superintendence of M. Roubaud, chief engineer of the 
company, and is to be supplied by the builder with 
engines of 250 horse-power nominal. 

The Atlantic, a steel screw steamer of about 1600 tons 
gross, and intended for the Direct Line of steamers 
owned by Messrs. Scrutton, Sons, and Co., London, and 
Messrs. David Caw and Oo., Glasgow, trading between 
London and the British West India Islands, was launched 
on the same day by Mesars. James and George Thomson, 
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Clydebank. Sho is being supplied by the builders with 
engines of 1200 horse-power indicated. 





Theacrew steamer Clansman, built. and engined under the 
Kuperintendence of Mr, W. A. M'Gregor, for the Northern 
Steamship Company, of Auckland, New Zealand, by 
Mesars. Blackwood and Gordon, Port-Glasgow, had her 
trial trip on Thursday, June 26. She has been specially 
designed for the largely increasing passenger and goods 
trade to the northorn ports of New Zealand, and measures 
192 ft. by 26 ft. by {i ft. Tho engines, of 100 horse- 
power nominal, have cylinders of 26 in, and 48 in. in dia- 
moter respectively, with piston stroke of 36 in. The 
boilers are of steel, and have an extra large heating sur- 
face, 0 as to uit the requirements of the New Zealand 
trade, On the measured mile at Wemyss Bay an average 
xpeed of 124 knots was attained, which was considered to 
be highly satisfactory, being half a knot above the con- 
tract speed, 





The steel scraw steamer Tasmania, a vessel of some 
5000 tons, and the latest addition to the already splendid 
fleet of the Peninsular and Oriental Steam Navigation 
Soy had her official] trial trip on the Firth of Clyde 
on Thursday, the 26th ultimo. Special importance was 
imparted to the event by the presence of Mr. Thomas 
Sutherland, chairman of the company, one of the 
members of the Load-Linse Committee, and one of the 
Government representatives in the Suez Canal Company. 
The Tasmania was built by Messrs, Caird and Co., 
Greenock, like so many other vessels of the P. and O. 


fleet. She measures 400 ft. by 45 ft. by 31 ft. 6in , and 


is fitted with compound engines of 4260 horse-power indi- 
cated. The 
moan 0 
15,496 knots, or about one knot in excess, Prior to run- 
ning her off 
series of inclining experiments, to which considerable 
interest attaches. 
able to say something regarding those experiments, and 
to give afuller account of the vessel and her engines. 

On June 27 the new twin screw hopper dredger Platypus, 
1000 tons capacity, arrived at Brisbane, i 
eighty-nine days. It was despatched by Messrs. W 


Simons and Co., Renfrew, and 1s the eighteenth hopper 


dredger they have designed and constructed. 
On Saturday, the 28th of June, the 

Adeh, built and engined by Messrs. 

Gordon, Port-Glasgow, and owned b 


official trial trip. 


measures 156 ft. by 25 ft. by ft. Sho is fitted with 


engines of 70 horse-power nominal, the cylinders being 
iametor, respectively, with a piston 
She has large boilers to provide steam 


20 in, and 37 in. in 
atroke of 48 in. 


of 80 1b. preasure. Onthe measured mile, and half laden, 


she attained a mean speed of 9% knots, or # knots over 


tho contract speed. 


The Courlis, which is one of the largest iron steam 


trawlers yet built on the Forth, measuring 100 ft. by 


18 ft. by 9 ft. 6 in., had her trial trip on the 28th of June, 
She has beon built and engined by Messrs. Hawthorn 
and Co,, Loith, and is owned by Messrs. H. S. Johuston 
and Co., Bordeaux. (nthe measured mile near Aberlady 
Bay she attained a speed of nearly 10 knots per hour. 

The «8. Alpha, measuring 180 ft. long, 274 ft. beain, 
13 ft. 84in. depth of hold, and built for Liverpool owners, 


was launched on Saturday last from the works of the 


Netherlands Steamboat Company, Fyjnvord, near Rotter- 
dam. The engines are compound, having cylinders 28 in. 


and 43 in. in diameter, by 30in, stroke, with a large boiler 
The decks are all of iron, as 
also most of the deck fittings, which were arranged under 
the superintendence of Mr. Joseph R. Oldham, consulting 


to work at 96 lb, pressure. 


ongineer, of Liverpoul. This is the second launch from 
the same works during the last month, and both steamers 
are owned in Hngland, 

The Little England, which was launched on May 7 by 
the Castlo Steel and Iron Works, to the ordor of Mr. 
W.H. J. Alexander, of St. John’s Wharf, London, after 
several preliminary runs in the Haven, for the purpose of 
thoroughly testing her machinery, had a four hours’ official 
trial on Saturday last, when highly satisfactory results 
were attained. Tho vessel is 73 ft. long, 14 ft. Gin. beam, 
and 9ft. depth of hold, with a mean draught of 7 ft. 3in., 
and displacement at that draught of J0/ tons. Her 
engines are compound surface-condensing, with cylinders 
16 in. and 80 in. in diameter by 18 in. stroke. The vessel 
was designed to exceed 12 knots speed, with the engines 
running at 120 revolutions and boiler pressure 110 Ib. 


Tuk InLustRaATED NavaL AND MILITARY MAGAZINE, 
—Tho first number of this new periodical is just issued 
and appeals for support both to themembors of our national 
forces and to the general public. The latter indeed have 
been specially considered, and thore is nothing in the 
whole of the 72 pages which w civilian cannot understand, 
and little that will not interest him. Many of the articles 
deal with subject which are in the minds of all who take 
an interest in the dofence of the country ; torpedo attack, 
swift cruisers, mounted infantry, and cavalry tactics are 
each discussed in a popular style. Two articles of non- 
technical character, ‘* Heroism of Women in War’ and 
‘‘Battle Paintersof the Nineteenth Century,” deal with the 
poetic and artistic side of warfare, and serve as a relief to 
the more serious chapters on the action of gunpowder, the 
manufacture of arms, and the like. The magazine is well 
printed in large type on stiff paper 










Minongst mincowners, 
Managers in Scotland by the results which have been ob- 
tained by a'new coal-cutting machine in the Whuinhall 
Colliery, belonging to the Alloa Coul Company, The 
machine has been known for several years in the United 






nteed speed -was 14% knots, but the 
several runs on the measured mile was 
















cial trials, the Tasmania was put under a 


On an early occasion we hope to be 


ustralia, in 


addle steamer 
lackwood and 
his Highness 
Rajah Brooke, of Sarawak, went down the Clyde on her 
She is a vessel of 450 tons gross, and 


and is liberally illus- 
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THE “HARRISON” COAL MINING 
MACHINE 


A GREAT amount of interest has’ recently been excited 
Inning engineers, and colliery 


aan: 








States, where there aye now well-nigh 400 such in use 
Three of these machines have for a considerable time hee n 
running in the Whinhall Colliery, near Alloa. whora they 
were introduced by Mr. Whitcomb, of Chicago with the 
co-operation of Mr Roxburgh, the managing ie of 
the Alloa Coal Company. Ente 

While the ‘ Harrison” machines have been at work in 
tho pit named, they have beon inspected by many inte- 
rested persons, both from the north and from the south of 
the Forth, including on one occasion some forty or fifty 
members of the Mining Institute of Scotland. © On some 
future occasion wo hope to be in a position to place before 
our readers full illustrative details of the construction of 
the ‘* Harrison” coal-cutter, and therefore all that wo 
need attempt to do at prosent is to give a brief description 
of it, together with some information as to the amount of 
work that it can accomplish. 

The machine in question is, we believe, the smallest 
and lightest mechanical coal-cutter that has yot been 
brought into practical use. It moasures only 24 in. 
in height to the top of the throttle and 19 In, wide 
over all, while its length, from the rear of the guiding 
handles to the point of the cutting tool, ranges from 
5 ft. 6 in. to7 ft. Consequently the machine is so smal! 
that it may be worked around and between props where- 
ever a miner can siskiy. Riredl po It cuts an open channel 
under the coal of an ired vertical height, from 8 in. to 
12 in. in front, and tapering to 2 in. the rear; and 
according to the length of the tool used the undercut made 
may vary from 8 ft. to 6 ft. inwards from the face, as may 
be desired ; while the work done is as porfect as if per- 
formed by the most skilled manual Jabour, The machine 
is actuated by compressed air, and includes a piston rod 
and head, made solid in one picce and of special homo- 
geneous steel; and this, when fitted with the cutting 
tool or pick, which is ao two-pointed instrument and 
mado of the best tool steel, constitutes the projectile 
of the machine. The total weight of this projectile is 
from 60 lb. to 90 lb., according to the length of the rod, 
and it strikes from 190 to 210 blows per minute. One 
skilled man can work the machine, and all the assistance 
that he requires is that of any ordinary labourer, who 
shovels away the cuttings as they collect, helps to move 
the machine from eggs to placo ax may he required, and 
does other odd jobs. This machine is efficient in both 
Rtoop-and - room and in Jong-wall workings, and in 
“shearing” and in undercutting or ‘ holeing.” For 
ease in running the machine the operator uses two 
boards of convenient size as a temporary floor, and the 
labourer-attendant lifts these in) succession und places 
them in the required position as the work progresses, On 
this temporary floor the machine is set, being supported 
on a couple of wheels on which it is carefully balanced, 
The operator sits in rear of it with one of his fect pressed 
ayainst the corresponding wheel, and with the two guid- 
ing ring handles he can at pleasure direct where the cut- 
ting tool shall strike the coal, or a subjacent stratum in 
which he may for the time be “ holeing ;? and whon the 
machino is to be used in ‘ shearing” two wheels of larger 
diameter are substituted, the diameter varying with the 
thickness of the coal seams to be cut. 

At the Whinhall Pit, as in many cases in the United 
States, the “ Harrison” machine is driven from the pit 
bank by means of a Norwalk 10 in. air compressor. Q 
should rathe: say that all three machines are thus driven ; 
two of them are generally working at the Jong wall face 
in the lower or ‘‘ cherry” seam, which is about 50 fathoms 
from the surface, the other being employed in the upper 
or splint seam where the stoop-and-room system of work- 
ing is in vogue. The mean distance of the machines from 
the compressor ix from 2500 ft. to 2700 ft., und the air is 
conveyed by means of 4 in. malleable iron tubing along 
the main roads; this ultimately terminates in 1 in. 
flexible hose at the machines, where the air is delivered 
ut a pressure of from (65 Ib, to 70 Ib. fl square inch. 

Gonerally speaking, the capacity of the machine in coal 

etting, when it is worked by one skilled runner, assisted 
by a labourer, ix equal to that of sight of the best workers 
with the hand pick. The ‘ holoing” which the machines 
are doing at the Whinhall Colliery is one yard deep, and 
that has sometimes been in tough fireclay at the rate of 
3 ft. in five minutes; that is to say, one square yard of 
undercutting in that time. In a day of eight hours 
40 square yards of “holing” in the lower seam have fre- 

uently been done by one machine; and :.« much as 
43 square yards have heen “holed” in 7 hours Sminutes. 
Qn another occasion one machine undercut in the long 
wall facing a stretch of 146 ft, one yard deep in 7 hours 
55 minutes; and on the following day the same machine 
‘‘ holed” a length of 152 ft. one yard deop in a day of nine 
hours. Another day’s work, when two machines were 
working, was 143 lineal feet one yard deep for each ma- 
chine, one of them in 9 hours, and the other in 8 hours 
4h minutes. These facts appear sufficiently important to 
warrant the colliery owners of the United Kingdom to 
make further inquiry regarding the Harrison coal-cutting 
machine, and even to make a journey to Alloa, where 
they may see the machine by application to Mr. Boxburgh. 
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AMERICAN LIGHTHOUSES. —Two iron lighthouses builf by 


the Phwnix Iron Company, of Trenton, New Jersey, nd 
which were on their way to be put u 
the wreck of the schooner M. M. 

iniles of the places at which they were to be erected, 


have been lust by 
eath within a few 


trated, mostly with reproductions of pen-and-ink sketches. They cost 25,000/, 
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CENTRIFUGAL PUMPING ENGINE AT THE INTERNATIONA 
go hs BY MESSRS. SIMPSON AND CO., ENGINEERS, LONDON. 
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We give above a perspective view of the pair of 
powerful centrifugal pumping engines which are bein 
exhibited by the nakers, Mesars, Simpson and Co., 0 
(iroavenor-road, Pimlico, S.W., at the International 
Health Exhibition, Theso engines form one of four sets 
which Messrs. Simpson and Co. are making for the 
four new graving docka of the Kast and West India 
Dock Company at Tilbury, of which docks Mr. A. 
Manning and Mr. J). Barnes are the ongineers. The 
four seta of engines will be toyether capabl 
ing 650 tons, or 145,600 gallous per minute, a quantity 
equal to a stream about 77 ft. wide by 3 ft. deep run- 
ning at a speed of three miles per hour. 

Referring to the engraving, it will be seen that the 
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pump is driven by a pair of engines coupled direct to 
the ends of the pump spindle, these engines having 
cylinders 22 in. in diameter and 164 in, stroke. They 
are of substantial, straightforward design, and are 
| fitted with Joy's valve gear, thus enabling the degree 
| of expansion to be adjusted. The pump has a suction 
pipe 4 ft. in diameter, enlarging to 7 ft., anda de- 
_ livery pipe 3 ft. 8 in, in diameter tapering to 4 ft. 11} in. 
, in diameter, 
Steam will be supplied to the four sets of pumping 
, engines by four Lancashire boilera, the furnace tubes 
' of which lead to a combustion chamber, from which 
' tubes are carried through to the rear and. The boilera 
will be placed in a closed stokehole, and the combus- 


HEALTH EXHIBITION. 
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tion will be urged by air under pressure supplied by 
fans, This ia, we betleve: the first installation on land 
of boilers thua worked, and the results will be waited 
for with great interest. No doubt experimenta will be 
made to test the evaporative efficiency of the boilera 
under various air pressures, the arrangements at 
Tilbury heing such as to enable experiments of this 
kind to be carried out with readiness and accuracy, 
The data thus obtained will be of great value and 
interest, and we hope at a future time to be able to lay 
them before our readers, We may mention in con- 
clusion that the arrangement of pump we illustrate is 
one which appears well fitted for use for irrigation pur- 
poses in India or Egypt. 
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that, until recent years, Jnardly ever iene Paraffin oi B81 | oe oo on | 610.25 | 826.1 
there could be any other. avertheless the intro-| (er hine nee a7a5 | G77 O14. 851.7 
duction of the electric lighas been opening spe oe g.41 | 42,05) 6.00 680.10 3747 
bd : ite : Bh ; ; > 
minds of late to the advages of a purer kind an itearin@. see Ba 00.00 | 8.73 | 938.00 | 605.4 
illumination, and our obj will be in the present | rajiow oe TERM | 


article to illustrate some qnese to the reader. 


All the older illuminat} depend directly tee 
They yield fight because the ersee : 
of the air is burned ; and p quantity and brillianc 


combustion. 
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of the light they give are higher, as the oxygen con- 
sumed is greater. In other words the light is ob- 
tained at the expense of the air we breathe ; and the 
richor the light the poorer becomes the air. But it is 
on the oxygen of the air that we ourselves depend ; 
and if we burn it in our lamps we may destroy it for 
our breathing. It is estimated that u single gas jet 
In a room consumes as much oxyyen as tive or aix in- 
dividuals ; hence, the air in a room lighted by two gas 
jets in as bad and unwholosome as if there were a 
dozen people sitting in it. Yot many peraons who 
would shrink from joining such a party would have 
no hesitation in keeping company with the gas jets. 
The chief differonce is that in the one case our 
instinct brings the evil home to us; and in the 
other case it does not. Tho gas jets are permitted 
to instil their poisons unsuspected, and to give rise 
to a thousand forms of ill-health and discomfort 
which are never traced to the real offender. 

Pure air is what wo all seek when we go to the 
seaside or the mountain top during our holidays. 
How important then is it that we should have pure 
vir in our homes. The necessity which obliges us 
to live in towns, also obliges us to live in a more or 
leas vitiated atmosphere. The more fact of so many 
living beings crowded together is of itself sufficient 
to deteriorate the air. Assuredly it is not desirable 
that the very light we use should also vitiate the 
atmosphere. Pure air and light are essential to 
good health, but in close ill-ventilated city offices 
and in thousand of homes and workshops, what 
prospect is there of a se air while the lights which 
are burned often half the day, are of themselves 
polluting it? For not only does a candle, oil, or 
gas flame waste the oxygen of the air, and thus rob 
it of its life-supporting virtue, but it actually soils 
it with noxious vapours, the products of combustion. 
These are chiefly water or steam, and carbonic acid ; 
but carbon dust, or soot, is also thrown off, and in 
the case of gas, sulphurous acid. 

Yo explain this more particularly we will take 
the case of a common gas jet. The chemical composi- 
tion of average lighting gas is, according to Roscoe : 





Hydrogen 47.60 volumes in 100 of the gas. 
Marsh gas 41.53 ” 9 re) 
Heavy hydro-carbon 
aqual to olefiant 
as 0.97 , 3.05 99 ” ” 
Carbonic exide  .... 7.82 7 5 is 
100.00 


When, therefore, an ordinary gas hag is turned on, 
this poisonous mixture is let into the room at the 
rate of 5 cubic feet per hour. The application of 
a lighted match supplies the needed temperature to 
causo the chemical combination of the hydrogen in 
the gas with the oxygen inthe air, In every 5 cubic 
feot of air in the room there is a cubic foot of 
oxygen, und four of nitrogen. This oxygen, which 
otherwise would support animal life, is united with 
‘s hydrogen of the coal gas to form water (H, QO), 


evath the carbon to form carbonic acid gas, or 
car 


tated aexide (CO,). Moreover, although not 
yell Liow unalysis we have given above, it is 


kinds of illuminating gas con- 
Theso gasos are jo uie..and carbon disulphide. 
in them is given Om py the Mate. and the sulphur 

ulphuric acid or, a8 it is conmonly caller, ori of 
: The following table, from Dr. Tidy's °” ie rate 
of Modern Chemistry,” will give some iden aban 
acale on which these chemical changes are 


place with gas, oil, and candles : 
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tain sulphurev. frost 
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nt of heat required to raise 


Pee of water by a temperaturo of 10 dog. on 
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acid ; while the same figure according to Dr, T 


acid in the atmosphere as 
the above results for the open air would seem 
to show 
likewise considers that 1 per cent. 


quantity of heat generated is 
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hrenheit’s thermometer. 
Thia is a very instructive Table, and sone of the 


figures, compared with more recent. experiments 
by M. Ferd, a Gorman chemist, agree very well. 
Thus M. Ferd tinds that 100 sperm candles burning 


for an hour, give off 41.30 cubic feet of carbonic 
idy’ 
results would be 47.89 cubic feet. Sperm cullen 
besides being the beat to use in a housohold, ire 
generally pure, and hence the agreement in the 
results by independent experimenters employing 
different methods. oe 

If we accept Dr. Tidy’s Table aa correct, and it is 
probably not very far wrong, we find that cannel 
coal gas, such as is burned in Glasgow, is the best 
to use, Common gas is, however, that which we 
ought to consider, since it 1s most genorally empl yed. 
The ordinary gas burner yields a light of some 
twelve candles for a consumption of 5 cubic feet of 
yas per hour, though better burners give more, 
guy fifteen candles. It follows from the Table that 
every gas burnor in a room consumes 5.45 cubic feet 
of oxygen per hour, that is to say, it completely 
deprives 17.25 cubic feet of air of its oxygen in an 
hour. <A sitting-room, 16ft. long by 10 ft. wide 
and Yft. high, contains 1440 cubic feet of air, and 
one gas burner would abstract all the oxygen from 
this room in cighty hours. In eight hours it would 
abstract one-tenth of the oxygen, provided always 
there were no fresh air entering. We see then how 
important it is that a room, in which gas is burn- 
ing, should be well ventilated. Air without oxygen 
is of course unbreathable and cannot support life. 
Nitrogen is an inert substance, and extinguishes both 
flame and life, because oxygen isabsent. In theair 
it is employed to dilute the oxygen and temper the 
action of the latter on combustion, and on the 
blood when taken into the lungs. 

But gas and other lights aredused by combustion 
not only rob the air of its health-giving oxygen ; 
they adulterate what remains of it. Oarbonic acid 
gas, which is supplied to the atmosphere from a 
flame, is an active poison fatal to animal life. It isthe 
‘‘choke damp” of the miner; and though always 
present in minute quantities in the atmosphere, it 
becomes dangerous when in excess. In the 
air expelled from the lungs there is 4 per cont. of 
it; and air containing this quantity is quite un- 


breathable. Tho following data from Professor 
Huxley’s ‘‘ Physiography” shew the percentage of 
carbonic acid in air taken from different places ; 
Pereontage. 
On tho Thames at London, mean .0343 
ln the streets of London, ‘e .0380 
Irom the top of Ben Nevis ine .0327 
Jrom the Queen’s Ward, St. Thomas’s 
Hospital... - 7 sf .0400 
From the Haymarket Theatre, dress 
circle at 11.30 pin. so , 0757 i 
From Chancery-court, 7 ft. from the 
miound —... i ats 21980 
From Underground Railway, mean 1452 
From workings in mines, average of 
330 sainples ea 852 
Largest amount in a Cornish mine 2.5000 


Dr. Tidy vives the normal quantity of carbonic 
04 per cent., and 
¢ 
He 
of carbonic 
orouth, the air is distressing, an estimate which 
A journey by wwohancory Courts, or on the Under- 
1 slow poisoning for’* ontirm. Indeed, to make 
the railway servants tending ie “hn Sener, 
‘L. must be materially shortened, Ju ae 
aaner are shortened by saves ee bas 
aini 2 - cent. is decidedly 
on (it ‘Dr Ti ber correct) even .1 per fare in 
a thin + more than is found in a crowded t Leth 
a ‘We slay, may be regarded . - ry a a 
: Ir, Tidy s fab ut 
an a ava Mo ae Feet of carbonic 
. ae a ca delivered to tho air of a room mat 
sek ae ‘ot: and this on a room! 16 ft, by 10 ft. by 
O ft. Aa oa we jiave considered, and sooner 
1440 cubic feet of air umounts to 22 Ne ee 
the end of half an hour the distressing 11m co 
cent.) would be reached, were pape. Wg A 
to bring in fresh air and ca 7 # $ < 
the end of somiele less, thax £ . 
4 per cent. irrespirable lipr’s ws 
Combining then DAS $ 
it wi ge a < & Suititudesd the existing 
it with carbe “pe useful yensé and oppression 
. Briar: af oral of Khatatbeh. The 
euently atc took u ) the d work, and 
ay |“ with an English company to 
-vC.  4;ampa at Cherbine, which would have 


that his estimate is not too low. 
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pete 
struction, including width of spans, were to be left 
for the approval of the Board of Trade, as thoy did 
not wish the navigation to be interfered with more 
than was necessary to carry out the scheme. 

The Barrmill and Kilwinning Railway Bill was 
the noxt taken. This is a measure supported by 
the Caledonian Railway Company, who, by «it, will 
obtain independent access to Kilbirnie, Irvine, 
Ardeer, and Ardrossan, and will thus be able to 
compete with the Glasgow and South-Weatern 
Company for the important traffic derived from the 
manufacturies and other industries located in this 
district, Competition is the only plea for the con- 
struction of this linc, for a large portion of it, that 
between Kilwinning and Ardrossan and Irvine, is 
situate alongside, and not half a mile from the 
existing lines of the last-named company. The 
Oommittec have stated that they do not wish to 
hear any great amount of evidence in favour of the 
scheme from the localities which it will accommo- 
date, as itis obvious that every one, not prejudicially 
affected, would be willing to give evidence on 
behalf of additional railway facilities, wherever 
proposed ; they therefore desired the promoters to 
address themselves more particularly to that part 
of the question relating to the construction of tlic 
docks at Ardrossan, to which tho proposed line 
would hive access, the exeaution of which, it was 
stated, depended upon the success of the applica- 
tion, and asked for evidence for and against the 
feasibility of those works, and the sufficiency of the 
estimates. 

The Committee, of which Lord Romilly is chair- 
Yuan, have paased the London, Tilbury, and South- 
end Railway Will, for the acquisition of lands in 
Whitechapel, for the formation of u goods station ; 
the Metropolitan Railway Bill, for the deviation of 


certain portions of their authorised Harrow and, 


4 


Rickmansworth line; the Metropolitan J according 
Rajlway Hill for the construction oftoyed, burns into 
foot passengers from their Soutlusses in the air to the 


tion to the ew? vitrior.” ’ 


M oS The eminent chemist, Dr. Prout, exposed water 
in a drawing-room in which gas was burnt, and 
found that it absorbed sutticient of these vitriolic 
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able, engineers, as a rule, had not attempted to 
appropriate such spaces. Furthermore, Parliament 
having become alarmed at the ugliness of some rail- 
way structures, such as the bridges on the Charing 
Oross Jine and the station building at its terminus, 
had in 1868 specially considered the question of 
railway structures in connection with the architec- 
tural features of surrounding buildings, and clauses 
were inserted in the Metropolitan Diatrict Com- 
pany'’s Act of 1869 requiring them to make the 
station at Charing Cross of a design in harmony 
with the buildings which might be erected in the 
neighbourhvod. As nothing was then decided as to 
these buildings, the station was constructed in the 
plainest and cheapest manner, so that it could be 
rebuilt in the approvedatyle, when that was decided 
on, with the least possible outlay. If such a piece 
of vandalism as that now proposed had been suggested 
in London or Edinburgh, there is no doubt but 
that it would have been summarily rejected. Not- 
withstanding all that was urged against the scheme 
the Committee passed the Bill, doubtless feel- 
ing that the matter was one of urgency, and the 
necessary delay of a year in order to bring in an 
amonded project, would be very prejudicial to 
public interests, 

The Dore and Chinley Railway Bill for the con- 
struction of a line between the Sheflield and 
Chesterfield and the Manchester and Buxton lines 
of the Midland Railway Company, and which has 
been specially supported by that company, has been 
passed by Lord Milltown’s Comittee. 

The Metropolitan District Railways Ventilators 
Bill has been compromised by an arrangement 
having been come to by which the ventilators in 
the roadway jp. 7, SY Ob. 1. By ae well hg 
lous an ; 
ent 
ably the light of the future, if for 


the luxury of the rich, 


of the poor, 


idy’s table, has been in the direction uz. \ 

er purity with the finer medium employed. The | fresh 
laststep reaches to abaolute purity, und is unquestion- 
no other reason 
than this, On the score of hoalth alone, as we have 
endeavoured to show, its introduction ought to be 
hastened as much as possible, nor should it be only 
as a famous electrician, 
rocontly deceased, proclaimed it, but the nocossity 
Where purity und brightness are most 
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The first part of the ridge however, is accom- 
plished by means of the pitch chain already men- 
tioned, which is‘connected to powerful crab winches 
on the deck of the pontoon. These winches, to- 
gethor witha centrifugal pump and several surging- 
heads, are driven by a 14 nominal horse-power 
engine. 

he foundation for the blocks is prepared first by 
dredging, the excavation being subsequently com- 
pleted and the bottom very carefully levelled by 
means of a large diving-bell (see Fig. 2), which is 
also of special construction and consists of a cast- 
iron chamber 20ft. square and 6 ft. Gin. insido 
height, with a vertical tube and air lock. The bell 
or chamber is sg Heng from a suitable shears 
placed’ on an iron float containing the engine, air- 
pumps, winches, &c. Withadiving chamber of this 
description, the bottom—which, when ready for 
the block is about 26 ft. below low water, and has an 
area of about 250 square feet—can be levelled with 
the great accuracy absolutely necessary for the 
satisfactory sctting of such large blocks in quay 
walls where irregularities in the face are inadmis- 
sible. 

With the aid of the special appliances above 
described, an average of 400 lineal feet of blocks 
can be laid in still water per year, which is equiva- 
lent to 6500 cubic yards, or allowing 300 working 
days tothe year, about 22 cubic yards per day. 
The actual progress has been somewhat leas (about 
364 lineal feet per annum) owing to slight inter- 
ruptions of various kinds. 

The cost of the special plant required for the 
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built of briaving corrugated iron roots. All 
the cooking done by means of yas, 80 as to 
munimise thom fire. Exit from the buildings 
to the surr grounds is abundantly provided 
for; and tkand sanitary arrangements have 
been well ato. Several acres of the sur- 
rounding giave been allotted to nurserymen 
and others, display of specimen trees, and 


omanations to reddon blue litmus, and show the 
presence of free sulphuric acid. The fumes from 
gas will, indeed, in the long run, discolour every 
wort of fabric, ruat metals, rot gutta-percha, und 
reduce leather (as in the binding of books) to a 
scarcely coherent powder with a strongly acid 
taste, The late Dr. Lethoby, in an able report on 
the coal gas supplied to the City of London, gives 
numerous Instances of the destructive effects of 
theso products of gas lighting. Enormous damage 
has been done to the binding of the books in the 
libraries of tho Athenwum Club, the London Insti- 
tution, and tho Royal College of Surgeons. In the 
first-named, wherever the books had beon exposed 
tu the atmosphere containing the vapours of a 
gas, thoy wore as rotton aa tinder; indeed, it often 
happoried that the covers gave way in attempt- 
ing to removo a book from ita place on the 
sholf.... Tholibrarian of the Nowcastle Litera 
and Philosophical Society wrote that a book hich 
had boen missing for thirty-six yoars was sound and 
good when recovered, while the leather on. th 
books in tho same binding which -had litted Bane 
the library had been utterly, dant y gallon of w Ge 
wrote that the vost" Irom the rus ny 
fhe -? ahaa ater 18 BO COrrosive 

uW Bulphuric acid that it atta 

fittings with which ; ue 
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INTERNATIONAL FORESTRY EXHI- 
BITION IN EDINBURGH. 

On Tuosday of the present week thoro was 
formally opened in Edinburgh an International 
Forestry Exhibition, which is not only quite unique 
aud novel in its way, but is the first exhibition of the 
kind that has ever been held in any part of the 
world, It is the first outcome in that direction that 
has resulted from tho vory laudable desire manifostec 





for other p: In one of the covered annexes 
there a sume excellent examples of 
wood-workhinery, by Scotch and English 
makers, agling which we shall have some- 
thing to edgil on another occasion. Alto- 
gether, t) o the buildings, decorations, &c., 
will probe considerably over 65000/,; and 
the Ex} fs to remain open during three 
months. amount of floor space provided 
within bus buildings is upwards of 73,000 
square f, 

Withinuildings there will eventually be 
Drought yy a remarkable display of forest 


in recent years to specialise, rather than attemy: °° | P?-ducts, oy with multifarious illustrations of 


cover and illustrate all the departments of 
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progress made from time to time Ml ow 
manufactures. A vory general oping ar 
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‘ying manner ; for, though some 
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good work since it i lonial authorities in f di 
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tnerefore most anxiously desire that out of it may 
come a school of forestry, and quite naturally they 
confidently look forward to it being located in Edin- 
burgh. In that city there is o famous Botanical 
Gardens, in addition to the Arboretum, on which the 
Corporation have spent about 20,0001, and havo 
placed it at the disposal of the Government for the 
pe of improving tho education of their students. 
Zesidos this, there ure varied and extensive forests 
within reasonablo distance of the Scottish mo- 
tropolis where practical instruction can be obtained 
by way of illustrating the principles laid down in 
professional and systematic lectures givon in the 
clags room, This country ought certainly to be 
able to train its own foresters for work in any part 
of the world, and the Forestry Exhibition now being 
held in Edinburgh will have done goed service if 
it help to bring the necessity for such technical 
training home to the public mind. 
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A NEW TECHNICAL UNIVERSITY, 

Iv is not a mere rhotorical statement to say that 
June 26, 1884, will be an important date in the 
development of our manufactures and industries. 
Other nations have made abundant provision for 
supplying that technical instruction, without which 
trades and industries must languish and remain in 
a perennial state of inferiority. For years we have 
been complaining of the want of refined skill, and 
avon of tho gross inaptitude of the higher ordors of 
our artisan class. To get many things well done, 
we have had to send abroad, to France or Germany, 
where the services of skilled workmon could be 
easily secured. This was neither creditable nor 
nationally advantageous. It was, indeed, time to 
make an offort, on a suitable scale, to retrieve 
our position, to instruct our carvers, builders, archi- 
tecta, decorative artista, und those who may have 
the superintendence of ofr manufacturing works, 
and by such means to react powerfully upon the 
arts and manufactures of the country. This step 
has, at last, been taken ; and, thanks to the munitfi- 
conce of the various City guilds, His Royal High- 
ness the Prince of Wales was ablo to open on 
Wednesday, June 26, our first Technical University. 
This Institution is situated in Exhibition-road, 
South Kensington, and thus enjoys the numerous 
advantages arising from close proximity to the 
Natural History and South Kensington Museums. 
The plans were prepared by Mr. Alfred Water- 
house, and the building was erected under his 
superintendence. The experience acquired in the 
erection of science achools and university colleges 
"in several parts of the county) has here been turned 
to good account, and every © ort seems to have been 
made to render thoroughly efficient the teaching of 





ihe authorities of the new U. 
not only made their fees very moderate, ‘wu. 
also had the excellent idea of coming to the help o 
a class of men who are an important factor in the 
diffusion of knowledge, viz., technical teachers ; 
and we are glad to learn that it is proposed to offer 
them gratuitous courses, during the summer months, 
on subjects connected with technology. 

The director of the Institution is Mr. Phil 
Magnus. His large experience as teacher ne 
the varied and valuable knowledge acquired abroad 
asa member of the Royal Commission on Technical 
Education, eminently qualify him for the respob- 
sible office to which he has been appointed, We 
have no misgivings about the successful début and 
the prosperity of the Institution, knowing, a8 we 
do, his skill, tact, and administrative ability. It is 
expected that the University will be ready for the 
reception of students in January next, 


PRIVATE BILL LEGISLATION. 

In the House of Lords, tho first Railway Bill con- 
sidered by the Committee of which Lord Camper- 
down is chairman, was that of the Stockton Carrs. 
This was promoted independently to construct from 
the Murray aiding of the North-Eastern Railway, 
a single line 14 chains in length to the Stockton 
Carre, a piece of land about 40 acres in extent 
having o frontage of about three-quarters of a mile 
to tho River Tees. Upon this are situated a bone mill, 
an vil mill, and a large flour mill, together with 
other industries; at present there is no railway 
access to theis works, which necossitates a largo 
outlay in the cartage of materials and products. 

This schome, insignificant in itself, the total] cost 
being under 50001., gave rise to considerable oppo- 
sition, because it was proposed to cross on the level, 
Railway and ‘T'rafalgar-streets in South Stockton, 
along which at various times of the day large 
numbers of workmen and others pass. @SSTS. 
Head, Wrightson, and Cv., who have extensive 
‘ron works in close proximity to the crossing of 
Trafalgar-street, and whose workmen would be 
most atlected, petitioned against the Bill, but their 
locus standi was refused by the referees in the Com- 
mons, as it was alleged that no portion of their 
lund was included within the limits of deviation. 
Notwithstanding this reverse, they organised an 
oppusition upon the third reading of the Bill, which, 
however, was carried by & smal] majority, but 
during which a very acrimonious debate arose be- 
cause it was alleged that the member for Stockton 
had issued a circular requesting the members of 
the House to support this measure in which he 
through his son and partner, the solicitor of the 
Bill, was personally interested. . 

The promoters not having raised any objection in 
this House to the locus standi of the petitioners, the 
Bil] came before a Committee on opposed Bills, and 
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a cost not exct.ds/4_ {ee ; 
the workmen’s time 10g IN aac. : /\ 
acending the stops of the proposed foot-briaye, 
these level crossings could be altogether dispensed 
with. To carry this out it would be necossary that 
the line should ascond with a gradient of 1 in 40, a 
common one in this district, from the junction with 
the Murray siding to Railway-street, thence run 
level tu Trafalgar-street, crossing both streets by 
bridges having special floors to admit of shallow 
construction. The lino would then descend with ao 
gradient of 1 in 40 to the level of the Carrs, The 
only difforence between this and the original pro- 
posal, would thus be the substitution of a rising and 
falling gradiont of 1 in 40, for gradients of 1 in 50 
and 1 in 110, hoth falling. Should a truck break 
away on the suggorted line it would only run into @ 
blind siding, and no ill effect would result beyond 
its possible destruction. As the additional coat of 
the proposed alteration would not exceed 1500/., he 
considered that the line, as proposed, ought not to be 
sanctioned. After hearing the whole case the Com- 
mittee rejected the Bill. 

The two following Bills-—-that of the Midland 
Railway and the Sutton and Willoughby Railway— 
were quickly disposed of, the Committec disallowilfy 
the luevs stand of the petitioners against them in 
both casos. 

In continuation of the proceedings on the Manches- 
ter, Shefticld, and Lincolnshire Railway (Chester to 

‘onnah’s Quay) Bill, the opponents representing 
the city of Chester and others interested in the 
navigation of the River Dee, called engineers and a 
large number of nautical witnesses to apenk to the 
obstruction, which the proposed structure would 
cause to the free passage of the river, and the dun- 
gerous effects which it might have upon the shipping. 
The oxperioence derived from the construction of the 
Skelton and Keadby Bridge, were again referred 
tu at length. The opposing railway companies con- 
gned their evidence to showing that tho oxisting 
lines in their hands were aa convenient and direct 
us those proposed, and could easily be mado avail- 


able for &ll the trattic which the latter are designed -#F 


to accommodate, and that throygh-rates might, ° ~ 
arranged on a satisfactory basis, if there Was 4 
cient traffic to make them reasonabl aN 
Without waiting for the reply of 


of the promoters, the Committgs > ar oe Ht 


and, on re-entry of the FF draw noples 
i Br Ne vO CTOW powerful 
they had arrived at the?’< « ‘S.Nitudesd she exiting 


s Pa! Ss ‘ 
rose of thee ah ol Sea aE 


— in v of Khatatbeh. The 
while rete’ e “th “aed doi up the od work, and 
with » a y, fwith an English company to 

: ADmps at Cherbine, which would have 
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an uprig : position that the lesser values were given by poor 
castings, and did not represent the true strength of 


an upright wire was erec. at each of the spots 
corresponding to the alloy#tested. The altitude of ealcs. 3 Attere fal scrutiny of Table IL. 
it will be noticed that the values of M and T ob- 


exch wire was made proportional to cy ee 
] th duced a forest o ; 

a tie Canora “ “elevatiaue above tained for both specimens in each eth in oe 
the base plane proportional to the strength of the cases agree very c nent waer penta the ane - 
alloys studied. Similar constructjons could be made average values were taken. In " er ag ties 
to represent the elasticity, the ductility, or other ferences wero very large; un me a fe 7m 
property of these alloys. The spaces between the stances the higher values were used. Pans ge 
verticals were filled in with plaster, and carefully ade Aen aS nt ie es ere a see 

j just visib] will be seon that this series is y; >In bi- 
Se ali eue ke ee Oe ie nation of the second and third. This series is 
marked C. Fig. 6 was formed from a careful 


as shining points in the smooth surface of ae 
model. This was then used as a pattern, and a Tlie oe Pin Aaa We caeame pirat 
that it wns a matter of somo difficulty to decide 











were thoroughly stirred and the crucible removed 
from the furnace, after which the tin was added 
with the same precautions, and after another stir- 
ring the metal was poured into the mould, which 
had beon previously heated. The casting was then 
cooled as rapidly as possible. The picces were 
then tested in Thurston’s autographic recording 
testing machine, and the figures deduced from the 
curves obtained. The machine measured the tor- 
sional strength of the specimens and from them 
the torsional strength was deduced by a formula, 
the following Table giving the results : 
Tan x II.—Strength of Copper, Tin, and Zinc Alloua, 


1 See ieee inane se: a 


































































motal caating made from it of the form shown in 
Fig. 2, 








Pounds per Square 












































It is ovident at a glance that the alloys of maxi- ie sp not canes, ane Approx: havin ac eraaie| as to the relative positions of theso 

mum strength lio by the peak of the mountain seen ' Ténsion: Oys, . 

The first step was to determine which alloy was 

On Hie tants) ar eine copper side et ear | ee = Slee entitled to thr first position ; there were two rivals 

; > Ad é 3 ° 

and it was there that Professor Thurston found eee rents ee as ee ey ne es 

what he denominated ‘the strongest of the M. Average. a Average. | der, | dog. or it, Nos. 7a : 

bronzes, ” (A | 270,208 77800. f Lo | 43 ine : pees one fracture, whose erga on 

} j 1 i 1- 261.065 7 4805.6 sented a tough ftibrous appearance, 

ae la Themtin lel i taene ae Meld eee ae ; : twistod apart pelea and evenly. The second, 
whore Professor Thurston left it, taking as his fiel (A | l7e.az1 530403 11 5.Of p an 
f investigation the small triangular portion sur-| 2- 193.361 5653.6 No. 22, was golden in colour, very close grained, 
pandina dies ae i (R | 208.400 BOR10.8 Sa ae and gave a fracture similar to Nu. 7. When 
rounding the peak of the mountain, as it was (A | 261.022 76576.6 i er te pa Mand T were usod (Fies 
found that this aren embraced al) that portion | 3 236.020 70778.6 he average values o an ; 
f the field in which the most tenacious alloys} (8 | 219.996 65980. fi 1 10 4 and 6) No. 7 stood first on the list, and No. 
had ident i ae, eta as (ALTE 2 198 {22 third and sovonth, while in each case when 
had hitherto beon discovered. The data obtained | 4. 250.851 73066.1 « Uhird ’ No 29 pat 
from this investigation prove the correctness (3 | 268.319 74012.5 | 2 30.3 |the higher values were taken No. was firs 
Bi f hough ther found] ,{A | 268.881 75824.4 406 | bb and No, 7 second and third. After considera- 

of this docision, for, though there was found | , | 266,212 76487.1 : a ! ed 

a wide range in the values’ obtained from (pn | 203.543 76100.8 0 46 lon, the average values wer Os 

the different specimens, yet they all gave exceed-| (4 | 227.680 64208 8 2.5 | 6833 |In the case of No. 22 one of the specimens ap- 

ingly high flee ae shia ee a crate 6700.0 peared to have suffered from volatilisation or some 
ingly high figures, the lowest average tenacity being | iy. | ve0.612 68196.0 9 42.1 ‘ 7. sue tea ee eee 

61,137 Ib. As this research extended over but a : (A | 286.84; ae 0110.9 oon 2 bd esha ne Hy es and was rejec i fae 

very limited arca, it was possible to conduct the| 77, | eso gsr arn ae ne eng 4 op eine i ey Ls Pa eas 

Investigation with a much greater degree of exacti- yA | 194.684 68:390.2 2 1 | were uf i 18 hig oe ahi Ne spn RNa 

tude than had been attempted before ; and aubse- | 87, ae sesanal een oes as ipl tho strongest alloy, while No. 7 stands 

quent researches, covering a still. smaller field, (A | 222/863 (6853.0 Joh 6.75 | SECON. ‘at is No. 21. In thi 
should settle beyond dispute the composition of the | 9. 226.726 68017. 6 The next upon the list is No. 21. In lls cage 
? is trinl (R | 280.807 60179.1 1m | 4.5 the values of one specimen only wero considered 
strongest of the bronzes. Probably this trial ac- Sau Gti varies man a 
ih eee as the second casting was defective. Nou. 6 ranked 
complishes that result. 10} el abe: 250.948 peeeas 75284.4 oy sao Wee pss seas ills ea . Paget oe 
N 7 stray ’ ’ ee on en . & 

_ The metals varied by differences of one per cent. VA | 200.646 Use oa ne lene et cree on Ce auation. 

In each case, and twenty-three combinations were | 44. 249.014 60116.8 : Spee lei argo 

chosen ; two test-picces were made of each composi- ee canes 7 a , No, 1 hee mush metal, the aca mn: rela € 

e ® > ry ry * 22 “ ve ot A, : Ww 

tion, making forty-six tests in all, In the majority of | 49 J ond.474 1 al hana x ade slow ys i snapping fe ee Viae io be 

cases the data obtained from the two specimens} (RB | 241,269 61762.8 1.60 | 131.4 1© i Big eee A Sars 6 £0; 1 Eng; are 
ae 27 ‘ ne. , 

of the same composition agreed so closely that the sal A | 227,680 sales 4208.4 Pe ts ‘ ee si Hye oo : ict Sieur tale 

average Valuo was safely ade use of ; but whenthere |" 13 | 208.808 7908.2 11 | 68 x ove, y of th 

wus any marked differenco the data agreeing more| (A | 163.715 49113.5 2.3 4.9 | field the conclusion was reached that all within it 
ai h the result ticipated fr wal 1 170.450 61130.5 was empirical. Though No. 22 was the strongest 
closely with the results anticipatec rom analogy |" | arz.zes BStRRE r -o fs i ees ea ae 

wore adopted, and the other values rejected as (A | 180.886 66065.8 | | ab 4 ‘i ; y, ye a. ractica Pe eect 7 y ‘1 

probably erroneous. Had there been time for a =) ie 08.788 62086.3 | 0 tor and safer to try to obtain an alloy of the 

; ; BR | 227.080 88306.7 7 t composition of No. 5; for a slight change in its 

chemical analysis ench specimen would have been /A | 226.760 GF Ih 1.3 8.8 ade ea es ne i 
treated separately, whenever the analysis revealed | 16 280.074 71842.2 constituents would not be likely to produce a de- 
i ‘iffer f iti TT) (B | 258.198 75050.4 1.6 6.8 | fective motal ; while No. 22 stands upon the edge 

By Oe or eee eee one: Se cee seeey ae mS icon f the field, and a very slight change in composition 

copper omployed was Lake Superior; the zine, | 17 \p | nome | 2772 nae 68344,8 ae ae ee 6 ? and a a 8 Re sa oh thc 
; . hy 2n0,0 73488,: 8.2 | mightinake a very great change in str - 

Bergen Port; and the tin was phosphor tin from 7A | 264.890 reed ae Wied ae . sauclanion NG 20 ce Pentesccr Thwkeiirs 

Messrs. Alfred Barbor and Co., of Hamburg. The | 33 on. 737 72186.5 i , . 221 ] 

following limits for the field of operation were|  \B | 260.645 71501. 1.8 | 64 Rtrongest of the bronzes,” and No. 5 is the best 

: 0 i GO+ mini 50 ;) fA | 231.566 ODdR.B 2.2 8 for practical purposes. These two alloys are ro 
selected ; Copper, maximum 60; minimum 50 ;| 49, were rere a pice ire ranean — 
miuc, 48 gnd 38; tin, 6 and 0. These limits in- \p } 496.671 001.3 1.4 48 [8 dearer? copper Of, Zine 44, tin 1; and coppe 

clude* the ‘Tobin alloy,” and also the one Pro- 56 fA | 220.628 wre OBES. 4 are 1.6 64 | zine 42, tin 2. 

fussor Thurston found to be the strongost. Twenty-)" \p | 25s,707 77612.1 1.8 re) Samet es 

three alloys were chosen of the compositions given is 283.008 Si 81581.6 ar 2.9 | 38 BATOHELOR’S MOTION DRAWINUS 

m tho following Table : ; lass) Beagle joins 4 eee ' LORS i S. 

(A | 306.233 8BI70 fh 2 a6 In tho machinery in motion department and also 

Fania 1.— Proportion of Selected Alloys, ve 263, 508 T3388.6 | in the Water Companies’ Pavilion at the Health Ex- 

; ; ! (i | 221.778 GONR6.0 ee ee hibition, Messrs. H. and T. C. Batchelor, of West 
N Cu “zn. i Sn | No Cu zn Sn (A | 226.7b0 83084. 1.6 63 bees : ’ 

Seem Weer Scie ast iia NOW Acne Nc RI See SLOT A, 200.490 4001.4 Kensington, show some very boautifully executed 
1 bh 428 2 18 | bh | 4h 0 UB | ar6.247 45038. 6 1.2 | 128 motion drawings. In our notice of the North-East 
fo hee age ees lee ol ewe ARE ae 8 = S ne Coast Exhibition, hold at Tynemouth two years, 
‘ Bho! | 8 16 ph | 40 h Ge = the vlastic angular limit ; Or =the angle at rupture. ago,* we described the work of Messrs. Batc elor, 
f o a . i. ho ae : From these tabulated results, and by comparison | and pointed out .the great value that such moving 
7 BB at 1 | 1 | 58 44 8 |of the genoral characteristics of the test-pieces, | drawings as those exhibited would be likely to have 
Bob le et pe oe ae 4 | Mr. Jobbins has determined the position of tha |in spreading sciontitic knowledge in connexion with 
is ea a 2e | A ae ea i | strongest alloys very approximately. Later inves- the working parts of steam and other machinery. 
M of 41, 2) 83 68 | 41 | 1° | tigations may, to a very slight extent, change the|__Tho principal of the g@tawings shown at South 
le oF a 4 | | | lley. Fig. 3 is an en- | Kensington are those of the P. and 0. Companys’ s.s. 





ests of the strongest a 
arged view of a portion of the tield shown in 
Fig. 2, with the positions of the alloys that were 
testod marked upon it, the numbers corresponding 
to those in the Table. Fig. 4 is based entirely 
upon the results obtained by the torsion tests, and 
Fig. 6 exhibits the tensilo strengtha of the speci- 
mens. Fig. 6 givos the positions of the alloys as 
determined by a study of Figs. 4 and 5, and the 
general characteristics of the test-pieces. 

In Figs. 4 and 56 the alloys are arranged in three 
different series : 1. According the average value for 
torsional moment and tenacity (M and T); these are 
marked A. This series would be correct if both cast- 
ings of each specimen were alike, a point which che- 
“nical analysis alone can settle beyond doubt. 2. Ac- 
cording tu highest values of M and T; these are 
marked B. This series was arranged on the sup- 


The total weight of each test-picce was 1.45 Ib., 
and the castings were made in an iron mould 8 in. 
long by 1 square inch cross section. A mixture of 
pluinbago and water was employed as a ‘ blacking’ 
for the interior of the mould to prevent tho cust- 
ings from adhering. The copper was first placed 
in the crucible, and was then covered with pow- 
dered charcoal to provent contact with the air and 

“idation of the molten metal.. After the copper 
melted its temperature was raised, so that 
‘ho zine was added partial solidification 
occur. Great care was taken in intro- 

"the metal being carefully wrapped 

‘ts being acted on by heat or 

introduced beneath the 

The molten metals 


Ravenna, which was built and engined by Messrs. 
W. Donny Brothers and Co., of Dumbarton. Tho 
model of this fine vessel is shown in the Exhibition 
at the exhibit of the Shipwrights’ Company in ‘‘Old 
London.” In the moving drawings exhibited by 
Messrs. Batchelor, a longitudinal section andetrans- 
verse section of the engines are given. In these two 
dsawings the relative movements of the cranks, 
pene: and slide valve, can be traced throughout. 

n fact a com pee graphic illustration of the relative 
positions of the working parts of the engines at any 
part of the stroke can be obtained. 

The difficulty of showing the movement of the 
cranks and eccentrics in a longitudinal view, is 
got over in an ingenious manner by making the 
webs of the cranks and the eccentric atraps double 


* See ENGINEERING, September 15. 1882. 








es re ropes 
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so that one part slides over the other. The 
eoplo 
go away under the impression that the cranks are 


illusion is complete, and no doubt many 


actually revolving. The cross section affords an 


accurate representation of the relative motions of 


crank, connecting rod, eccentrics and link motion, 
air and feed pump, and levers and links, by which 
they are worked. It also clearly shows the hori- 
zontal motion of the expansion valve by which the 
cut-off is obtained. The Ravenna, it may be re- 
membered, has 4 diagonal ported expansion valve, 
such as Messrs. Denny adopt. In the drawing the 
cut-off can be adjusted to any desired point. Brown's 
starting gear with which the engines are fitted, is 
shown although it is not made workable, but in 
another very tine example of this art which we 
aoe inspected and which representa the engines of 
H. M. 8. Etna, built by Macata: Hawthorn and 
Co., the starting gear is made to act. This latter 
drawing is now at the Turin Exhibition. 

Another drawing shown at South Kensington 
is that of a longitudinal section of the 8.8. Grecian 
Monarch, which is made to nscale one-eighth full 
sizo. This is a moro simple design than that of the 
Ravenna’s engines, as there is no expansion valvo. 
A transverse section of the pair of tandem engines 
of tho a.8. Rialto is alao shown on this stand, This 
was made in May, 187%, and has received con- 
siderable rough usage at times, having travollod a 
good deal about the country. The drawing itself is 

orhaps not so bright as the others, but the work- 
Ing appears to be as true as whon it was put to- 
gether, for no lost motion can be secon in passing 
centres as would bo tho case if the working parts 
had become worn. . 

Another interesting specimen of this work is the 
moving drawing of the London, Brighton, and 
South Coast Railway Company’s locomotive ‘* Glad- 
stone,” designed by Mr. William Stroudley, the 
locomotive superintendent for the express passenger 
trafic. This drawing is exhibited in order to give 
an example of what would be suitable for technical 
schools and colleges. In this case the same 
amount of artistic finish in the matter of colour- 
iny, &c., has not been expended on the work as 
in the Ravenna’s drawings, which are indeed vory 
tinospecimens of thedraughtsinan’s art, No sacrifice, 
however, has been made in the accuracy of the work- 
ing parts, or of the care with which the scalo has 
been preserved. The remaining drawing on this 
stand is that of one of the feathering paddle whoels 
Messrs. John Elder and Cv.’ titted to the Queen- 
borough and Flushing boats, the Prinses Elizabeth 
and Prinses Marie, which we illustrated very fully 
at page 218 of volume xxxi. The geometry of the 
mechanism can be fully traced by this moving draw- 
ing. 

In the Water Companies’ Pavilion another ex- 
ample of this work is exhibited. It consists of the 
drawing of a 150 horse-power compound beam 
engine which has becn built and crected by Messrs. 
Simpson and Co., of Pimlico, at the Hammersinith 
Station of the West Middlesex Water Company. 
The valve motion is of great interest, and is shown 
in operaticn. There are expansion valves on both 
cylinders, and the exhaust from tho low-pressure 
cylinder is effected by independent valves worked 
by a cam motion from the eccentrics, through a 
series of rods and levers. This involves a complex 
series of joints and working parts, and the success 
with which the motion is produced on the face of 
the drawing well illustrates the accuracy of the 
work. 

There is no doubt that the ingenious system 
that has been devised by Messrs. Batchelor is ono 
of importance, not only to engineers, but to 
students and lecturers or scientific subjects requir- 
ing graphic illustration. The cost of these draw- 
ings is less than that charged for a model made in 
metal to scale with anything approaching accuracy, 
and in addition to this the idea is better conveyed 
by the plane surfaces employed than it would be 
by ordinary models. The great durability of the 
drawings shows that there is very little wear in the 
moving parts. 
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Mr. Samvuzi C. Dean shows examples of a 
“ Parcean.” It 


‘‘xewer gas cremator’ called the . 
consiats of a light shcet iron or earthenware cylin- 
drica] casing, the upper part 
asbeatos or some other refractory material. 
kept at a temperature of about 600 deg. by a gas jet. 





of which is filled with 
This is 
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The escaping air or gas from the sewer is filtered 
through the asbestos and in this way any infectious 
germs there may be in it are destroyed. A fine 
Wire gauze is placed at the top and bottom of the 
apparatus the latter to mua against mishap in 
the event of there being an accumulation of explo- 
sive gas in tho sewer. The apparatus may be 
used as a roof ventilator for hospitals and in 
chemical works for destroying effluvia, although in 
the latter case the filtering matter may require to be 
heated to a higher temperature. It is said that a 
Parcwan 2 ft. high and 9 in. in diameter will dis- 
infect over 20,000 cubic feet of air per day. On 
this stand is also shown a drawing of a system of 
filtration introduced by Mr. Dean. It is used for 
potable waters or sewage effluent. The water flows 
through a grid of perforated pipes, on which is 
placed a layer of filtering carbon. This is a patented 
composition and consists of 500 1b. of coal, 56 1b. of 
clay, 20 1b. of tan, 6 lb. of marine shells, 4 1b. 
borax, or 4 Ib. of soda. These are ground together 
and carbonised in a gas retort, and the gas so pro- 
duced may be used for ordinary heating purposes. 
A certain quantity of air is forced into the per- 
forated pipes by powor and is mixed with the water. 
Water tiltered in the ordinary way becomes flat and 
stale by loss of oxygen. This is prevented in the 


aia case by mixing air with the water as it is 


ving filtered’ Mr. Dean states that 2,500,000 


gatlons of water can be filtered daily by his process 


on an area of 500 square yards. 

Merars. Bailey and Co., of Fulham, show gullies 
and fat traps of various kinds. Mr. Charles 
Hawksley, of St. Georgo-street, shows a simple 
method of testing drains. Suitable adjustable plugs 
are inserted at untrapped openings, and the whole 
system to be tested is put under air pressure. Any 
leakaye is shown by incans of a syphon gauge. The 
pressure at which the syphonsare forced can also be 
shown in this way. The plugs are made adjustable 
by placing a disc of india-rubber between two discs 


of wood. These are brought together by a screw, 


and the india-rubber is thus squeezed out to fill the 
jipe. The system is being supplied by Mr. W. 
3uckridge, Leinster-strect, S.W., Mr. Hawksley 
merely exhibiting on public grounds. Messrs. 
Houghton and Co., of Sloano-terrace, show an 
improved gully which also forms an area drain; a 
stable gully and interceptor for solids of new design, 
which has a movable iron pot with a grating for 
straining off liquid ; and a fat intercoptor for scullery 
sinks, all three contrivances simple and offective. 
Major Francis H. Noot shows a patent drain 
pipe, wherein the novelty lies in the junction, The 
socket only extends half round the diameter of 
each pipe, the corresponding half being on the ad- 
joining pipe. The arrangement allows of ready in- 
spection by removal of one length. The question, 
however, may oceur whether the continuity of a 
drain formed in this way might not be too caaily 
broken. Messrs. John Watts and Co., of Bristol, 
show examples of a patent asphyxiator, Which appa- 
rently consists of a small centrifugal fan with a 
smoke generating vessel attached. Tho smoke test 
for drains is of the greatest use, and has often been 
successfully applicd. Mr. W. Batten, of Birming- 
ham, shows his patent manhole covers and venti- 
lators for sewers, mention of which was made in 
our number of January 16, 1880. Since that date 
a fow alterations have been effected, a catch being 


now provided in place of the drawbar formerly used.. 


In these ventilating covers any solid matter falling 
through is caught in suitable receptacles, and can 
be removed either by a tool provided, or by taking 
out the receptacle according tu tho arrangement. 
The method is simple and effective. Messrs. 4). 
Stiff and Sons, of Lambeth, have a good collection 
of sanitary appliances of various kinds. The Patent 
Victoria Stone Company also show examples of their 
special manufacture in the ua of paving, slabs, 
vason, ornamental work, &. This paving is laid 
down in the entrance hall and other parts of the 
Exhibition. Mosers. Bird and Co., of Great Castle- 
street, show sanitary fittings of various kinds in 
iron. The Birmingham Sanitary Association show 
Potts’ patent air chamber sewer trap, by means of 
which the drains are ventilated and trapped at the 
sume time. A useful lavatory in which tho basin 
ig filled by a treadle on which the user stands, 18 also 
shown. By means of an ingenious special valve, 
the water flows until the basin is full and by step- 

ing 
apie and an after flush given. Tho valve is also 
applied to closets. Mr. John Hewes, of Leicester, 
shows u model of a ‘‘cremator” for disposing of 


rated can be used for heating purposes an 





off the treadlo, or footboard, the basin 1s 





PRT 


tie 

19 
sewage, and at the fai time making gas. The 
refuse matter is intrg@duced into a sories of vertical 
pipes which pass through a furnace. The gas gone- 
c¢ the 
remaining ash is manufactured into deodorising 
powder, builer incrustation solvents, and other 
articlos. e 

The London Sanitary Protection Association has 
a most instructive exhibit consisting of a series of 
‘awful oxamples” in the shape of defective plumb- 
ing work and sanitary~-or rather unsanitary—ap- 
pliances, If such fittings are as common ag they 
are reputed tu be, it is dittcult to imagine how 
London has escaped being decimated by the many 
diseases which doctors and sunitarians tell us 
lurk in the vast network of drains and sewers 
undor our feet. The collection is well worth 
a visit, and will no doubt have the much to be 
desired effect of inducing householders to join tho 
association, and thus get protection at a really 
nominal rate againat the inter of tho sewers. 
Mr. J. W. Cockrill, borough surveyor of Great 
Yarmouth, shows a pipe sewer junction block, a 
very desirable apphianco for making a connexion 
between pipe sewers. The inscription on this 
exhibit is worth quoting : ‘* Great difficulty is ex- 
perionced in forming proper connexions with pipe 
sewers. If tho pipes are removed to insert June- 
tions tho joints are disturbed, and it is nearly im- 
wasible, irrespective of coat, to make the sewer good 
In a proper manner ; while if an ordinary pipe is 
cut into the sewer it is very difficult to insure a 
proper joint being made. In my experience seven 
stoppages out of ten of both sewers and lateral 
draing have been caused by the careless manner in 
which this work has been done.” This block compels 
the lateral drain being connected at a proper angle 
with the sewer, and a perfectly tight joint can be 
made round the collar. It also prevents any pro- 
jection inside the sewer. 

Mr. F. Newman, of Ryde, shows a drawing of 
a syphon with a conical culargement to form tho 
seating fora valve. The object. is to retain wator 
in the house drain for the purpose of testing tho 
joints, and also for the purpose of flushing. Myr. J. 
C. Bothams, M.1.C.E., Salisbury, shows a model 
illustrating a now description of chimney top by 
which it is claimed that a powerful and uniform 
draught is obtained. Mr. Charles M. Elstob, of 
109, Cheapside, exhibits drawings which illustrate a 
system for the ventilation of sewers by means of tho 
street lamps. The plan las often heen suggested 
before, but has never been received with great 
favour, Mr. Hugh Cregeon, of Bromley, Kent, 
shows an air inlet for house drains. Jt is arranged 
so that any dirt or solid matter falling through will 
be caught in a suitable pocket which can be cleared 
by opening the hinged grating. Messrs. J. Stone 
and Co., of Deptford, are the manufacturers. Mr. 
Edmund Page, of Forest Gate, Essex, exhibits an 
improved grease trap. Thisis titted with a movablo 
wirework grease receiver. 

Messrs. George Waller and Cu., of Holland- 
atreet, S.E., have a large and varied collection. of 
sanitary appliances on their stand.  Amorffrat 
other things, is an iron sunken street orderly bin 
for placing in a pit made beneath the pavement. 
Sevoral small examples of penstocks and flushing 
valves arc shown. Theso are made up te 10 ft. 
across, either round, square, or oval ; and even 
larger sizes can be made especially to order. Tho 
sizes above 3 ft. in diameter have gearing and 
balance weights, and are fitted with brass faces and 
brass worms, or, if required, with brass or iron screw 
and close box at the back of the door instead of tho 
worm and rack. A tide valve with copper float and 
brass face to he used in sewers havin little fall is 
also shown, and also a model of a combined self- 
acting flushing gate and dvor for connecting @ 
main sewer with a sewago tank or irrigation 
systom. At the entrance, a grating dvor is fixed, 
and beyond this is a whole flushing door connected 
by a rod with a large flushing gate in the main 
sewer. When the sewage rises to a fixed height it 
acts upon a tilting apparatus, which opens t 
largo flushing gate and closes the whole fius 
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duor, causing the storm water to pass to the aes 
As the level of the sewage falls, the flushg spt 


closes and opens the flushing door agaitstefples 
excellent arrangement for side entrance ¢ # powerful 
cover is also shown, which can either “4, the existing 


as a Ventilater, or closed as may ee The 


iron cover opens in the Jypoku the good work, and 
posed of a grating, be$ with an ingli company to 
of which are a yoemps at Cherbine, which would have 
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these spaces. Each bar p, 4 in ‘its respective 
space, and when it is required to close the opening 
entirely, the bars are raised and fit into the open 
parts. When it is desired to use the cover as a 
ventilator, the bars hang down, leaving the spaces 
open. The arrangement is extremoly simple, but 
effectually answers the purpose required. Other 
sarah Had of manhole covers and ventilators, 
with dirt arresters, uro also shown, together with 
a collection of drain and gully-cleaning toola of 
various patterns, The spring bayonet-joint is 
said to be quite secure whichever way it is used. It 
offers little obstruction, and is a handicr and better 
mode of attachment than the bolt-and-nut joint or 
screwed connexion formerly in use. Altogether 
Messrs. Waller and Co, have an interesting collec- 
tion, but we think it a pity they had not more 
apace allotted to them so that they’might have 
shown some of the larger articles they manufacture, 
which would have been so thoroughly in plave in the 
present Exhibition. 

Mr. Henry Ough, of 16, Austin Friars, shows 
Stanford's patont joint for stonoware pipes. The 
difficulty of prosorving joints wator-tight in con- 
tinuous jerigeha of drains or water conduits made 
from stonoware pipes is well known. Tho Stan- 
ford joint is made by means of casting both on 
the spigot and socket of the pipes, a composition 
made ospecially for the purpose. This is shaped 
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by accurately turned moulds, and thus an exact fit 
is obtained. The moulds may be eithor conical 
or spherical, and in practice, it is said, that the 
best results have been obtained by giving to tho 
casting on the spigot a spherical or ball form, and 
making that in the sucket the frustum of a cone, or 
plain taper. In this way tho pipes can be laid to 
any curve within tho limite of the play given, and 
therefore a certain amount of settlemont can take 
place without loakage occurring. We are informed 
that the composition used for sewer pipes is not 
affected in any way by water or even hivdruotilotic 
acid, and that it will resist any heat it can possibly 
be subjected to inthe soil. Considering the trouble 
that so often arises with puddled or cement joints, 
vither through sewage or wator draining through 
from ingide, or from water percolating through 
from the wot subsoil, tho present arrangement 
should prove of great benefit to sanitary ongineers 
and builders. Tho gase with which these joints 
can be made compared to those of cement or clay, 
is not the least: advantageous part of the system. It 
has been in use in many Important situations for 
somo time, and is highly spokon of by those who 
havté had experience of it. 

The North British Plumbing Company, of Uppor 
Baker-street, N.W., exhibit a drainage system for 
houses in which all the parts are made of cast iron, 
Pipes, gullies, traps, bends, and junctions of this 
material are shown, together with air-tight covers 
and disconnecting chambers. Mr. H. King, of 
Clarence-place, High-street, Kensington, exhibits a 
model illustrating a well-drained house. Ho claims 
nothing new in that which he shows, but merely a 
combination of approved devices properly applied. 
Such exhibits as that of Mr. King are of the greatost 
value. By tfem the ordinary citizen may learn 
what is nece for perfect sanitation, and also 
where to look for defective Sppienoe This is 
very desirable knowledge for the householder to 
»ossess, for many builders have not the same skill 
in these matters as Mr. King, and should not be 
left tov much to their own devices. Messrs. Candy 
and Oo., of 11, Queen Victoria-street, E.C., have a 
large collection of stoneware goods, such as pipes, 
grease traps, and junctions ; also silt buckets, venti- 
ators, and gas excluders. A new kind of paving 

* is of interest. It is known as the ite 

‘ damp-proof brick or tile, and is said to be 

‘w hardness. Examples of terra-cotta 
«facing bricks, architectural orna- 

“*xa also exhibited. The displa 
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of iron sanitary appliances. The ‘‘ Stockton” 
street sewer grate consists of a trap and dirt 
collector in one. Sewer gratings, trap covers, 

llies, and other castings are also shown. Mensrs. 

oseph Cliff and Sons, of Wortley, Leeds, and 
King’s Cross, exhibit a collection of terra-cotta, 
fireclay, and earthenware goods, such as white 
enamelled sinks, white and coloured glazed bricks, 
firebricks, glazed pipes, and other sanitary appli- 
ances. The white enamelled ware and atinmiolled 
bricks are worth attention from their good quality. 
The next exhibit is that of Messrs. H. Wadsworth 
and Son, of Halifax. It consists of modols and full- 
size examples of the Wadsworth patent wheel, which 
has an iron hub. The models are in section, and 
show the arrangement of nave and spoke. 

On the stand of the Imperial Stone Company, of 41, 
Parliament-street, S.W., the most noticeable feature 
is a length of sewer pipe of 3 ft. Gin. diameter, 
which is made from their silicated stone composition. 
Examples of ‘‘ Petrosilicon,” as manufactured into 
paving slabs and bricks, sills, stops, &c., are also 
shown together with other articles of like nature. 
The ‘ silicated stone” of this firm is composed of 
suitable natural stones, such as Kentish rag and 
granito, broken in a crusher, and then inixed with 
Portland cement in a special machine. The small 
stone and cement is cast in moulds to which are 
communicated a jarring motion, 8) as to shake 
the mass well tugether. After the slabs have been 
in the moulds for a day or two, they are placed in 
a solution of silicate of soda for about a week 
and the operation is complete. Pipes are made 
on the same general principles, but naturally the 
details have to be varied in process of moulding. 
It is said that pipes made of the silicated composition 
will withstand far greater pressure than hose of 
earthenware, and the silicated material is actually 
benefitted by contact with sewage and the gases 
generated by it. The pipes are joined by cement 
which makes a much better joint when applied to 
the composition pipes than if used with the ordi- 
nary stoneware goods. Latham, in mentioning 
these pipes in his work on ‘‘ Sanitary Engineer- 
ing,” says, that a Jin. pipe with a simple ogee 
rebated joint luted with neat cement, curried over 
a ton weight suspended to it for a considerable 
time without failuro. Another feature noticed by 
the same writer is, that a blow which would shatter 
an ordinary earthenware pipe, will simply drive a 
holo through the silicated concrete composition. 
This is a distinct disadvantago from the point of 
view of the general public, as it is desirable that 
pipes that have holes in them at all should be 
placed entirely beyond the possibility of use. Of 
course contracturs think differently, and doubtless 
the property is w valuable one in cases where junc- 
tions have to be extemporised. 

Messrs. Bannor Brothers and Co., of 11, Bulliter- 
squarc, have numerous exhibits illustrating the 
system of domestic sanitation devised by Mr. E. 
Gregson Banner. Amongst these are the now well- 
known revolving cowl, a fixed finial exhaust and 
down-draught ventilators. Svil pipes, grease traps, 
gullies, manhole iron covers with air-tight juints, 
and a hollow composition stone kerb are also shown. 
The lattor is a good device for saving space in the 
streets, and will no doubt meet with a considerable 
share of success in the present day of crowded 
thoroughfares. 


NOTES. 
Tut Diamonn Bgeps oF Brazil. 


Tut diamond beds of Bahia and Minas Géraés, in 
Brazil, are very similar in character as regards the 
minerals composing them and their plateau form, 
or situation on watercourses. A new bed has been 
recently opened on the Rio Pardo in Bahia, which 

resents some differencos to those hitherto known in 

razil. The country around is low and marshy, 
and covered with forests. The working of these 
forests has led to the discovery of the diamonds, 
which are found in a white al along with beds 
of decomposed leaves. The deposit appears of 
modern formation. The mine of the clay ac- 
companying the diamond are, according to M. 
Gorceux, quartz, silex, monazite, zircon, disthene, 
staurotede, grenat almandine, corindon, and some 
oxides of iron. There are no oxides of titanium, or 
tourmalines, as is frequently the case in diamond 
beds. The clay appears to be from its character 
and situktion the débris of the granite mountains 
bordering on the Bahia coasts. 


VERIFIVATION OF WricHuts AND Mxrasurzs In 
ScorLaND. 


Attention has lately been directed in Scotland 
to a fact which is not generally known, namely, 
that uniformity of measure and weight is maintained 
in trade and manufacture by means of standards 
which are in the keeping of the principal local 
authorities, a common ement amongst these 
standards being maintained by their periodical com- 

arison with the imperial standards, which are 
dencaited with the Government authorities. It has 
long been felt, however, to Be both costly and in- 
convenient that the standards used throughout 
Scotland should be sent to London, when their 
comparison with the imperial standards might as 
well be effected in Scotland, and some satisfaction 
is now felt, therefore, that, after communication 
with the Standards Department, the Lord Provost 
of Edinburgh has been able to arrange for facilities 
being afforded at the offices of the Edinbur h In- 
spectors of Woights and Measures for such com- 
parisons being there made by the Board of Trade 
officers. Since that arrangement was made the 
authorities of numerous counties and burghs north 
of the Tweed have forwarded their standards to 
Edinburgh, the verification of which is now being 
carried on under the personal supervision of the 
Warden of the Standarda. 


THe Late Six WILLIAM SIRMENS. 

The Institution of Civil Engineers has taken the 
initiative in a work which will meet with unanimous 
approval and support from members of all branches 
of the profession, and that has for its object the erec- 
tion of a memorial to the late Sir William Siemens. 
The idea and the mode in which it is being carried 
out, are .alike happy, as the one prescribes the 
joint action of the socioties of which Sir William 
Siemens was 60 prominent and valuable a member, 
and the other, that the privilege of assisting in 
the oxecution of this practical mark of esteem and 
Lane shall be confined to the members of 
those societies, To carry out this object a meeting 
was held on Thursday the 28th ult., to which were 
invited the Councils, Vice-Presidents, and officers 
of the Institution of Civil Engineers, the Institution 
of Mechanical Engineers, the Institution of Naval 
Architects, the Iron and Stecl Instituto, and the 
Society of Telegraph Engineers and of Electricians. 
The object of this meeting was to consider what stops 
should be taken to give a practical form to the pro- 
posal. Sir Joseph Bazalgettc, who presided, ex- 
plained that a general desire had been expressed 
among engineers that some memorial should be 
raised as a recognition of the great merits and im- 
ae services rendered to the profossion by 
Sir William Siemens ; and!it had been ascertained 
that it would be agroeable tu the authorities of 
Westminster Abbey that a window should be 
placed there to his memory. The cost of such 
a window would be between 600/. and 700/., 
and in order to secure to the largest number 
of membors of the various societies the plea- 
sure of assisting at the work, the subscription 
would be limited to one guinea. An executive 
committee composed of the representatives of cach 
of the five societies was then formed as follows: 
1. The Institution of Civil Engineers—Sir Joseph 
Bazalgette, Sir Froderick Bramwell, and Mr. 
Woods. 2. The Institution of Mechanical Engi- 
neers—Mr. I. Lowthian Bell, Sir. Joseph Whit- 
worth, and Sir William Armstrong. 3. The 
Institution of Naval Architects—The Earl of 
Ravensworth, Mr. Samuda, and Sir. E. J. Reed. 
4, The Iron and Steel Institute—Mr. B. Samuelson, 
the Duke of Devonshire, and Sir H. Bessemer. 5. 
The Society of Tolegraph Engineers and of Electri- 
cians—Professor W. G. Adam, Sir W. Thomason, 
and Sir F. Abel. Mr. James Forrest acts as 
secretary to tho committee, For such an object, 
and carried out under such auspices, there is little 
doubt that the labour of this committee will be a 
light one, and that one of the chief difficulties they 
will meet with, will be connected with excess of 
subscriptions. 


Paciric MAIL STkAMSHiP COMPANY.—The gross earnings 
of this company in the financial year seins ae 80, 1884, 
amounted to 4,787,389 dols., as compare th 4,102,765 
dols. in 1682-8, 4,124,715 dols. in 1881-2, and 4,402,648 dols. 
in 1880-1. The working expenses and fixed charges of the 
year ending PEE 30, 1884, were 3,894,418 dols., as com- 

red with 8,190,507 dols. in 1882-8, 3,223,088 dols, in 

881-2, and 3,172,705 dols. in 1880-1. The net profits for 
the year ending April 80, 1884, were, sagratcy 8S 
1,808,481 dols., as compared with 912,258 dols, in 1882-3, 
901,676 dols, in 1881-2, and 1,229,948 dols, in 1880-1. 
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THE DELTA OF THE NILE. 


Notes of a Journey through the North-Haat Portion of the 
Delta of the Nile in April, 1884.* 
By Wi.u1AM ANDERSON, M. Inst. C.E. 


HAVING been commissioned to ascertain why extensive 
estates belonging to an English company were wholly un- 
productive, and, indeed, incapable of earning the Govern- 
ment land-tax, it is thought that the observations then 
made may be useful to all interested in the true welfare of 
ive he district visited was that portion of the Delta 
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the dry season, because rain makes the towing and bridle- 
paths impracticable. This state of things could be 
remedied at a most insignificant cost. 

he impediments to cheap communication in a country 
40 highly favoured with what may be termed natural 
roada are the following : 

When the canals are cleaned, the mud is thrown up on 
the towing-path, and allowed to harden in the sun, with- 
out the least “ister to level it or remove it altogether 
from the path. The consequence is that the animals 
using the bank of the canal tread o bridle-path ona slope. 
This at all times is difficult foothold, and in wet weather, 
when the mud gota slippory, becomes dangerous, and even 
impracticable. Trees are allowed to grow between the 
towing-paths and the canals, so that in many places tow- 
ing 18 impuasible, and from the opposite bank trees over- 
hang, so that the towing masts cannot pass, Naturally 
all these obstructions should be removed, The banks 
thrown across the canals for the purpose of regulating the 
flow of water render transhipment necessary, and in this 
way, in the 33 miles of canal specially visited, there wore 
no leas than four dams or weira, necessitating four tran- 
shipments. The difference of level between the two sides 
of the dams is never more than a few inches. It would 
be very easy and inexpensive, in the tenacious soil of the 
Delta, to construct wooden dams, with lock gates and 
sluices, which would allow of the barges being locked 
throu h, and dues, which would amply cover all expenses, 
would be cheerfully paid, as they are in other countries, 
Again, no control is exercised over the cutting of the 
canal banks for irrigation or drainage branches. Tho 
people cut through the banks, and neglect to make them 
good again, thus intersecting the roads with innumerable 
pitfalls, which render travel ing in the daytime fatiguing, 
and at night impessible. Sure iM a very moderate amount 
of supervision would put an end to this nuisance. 

Egypt deponds for its prosperity on its agricultural 
ie uce; but the competition of the whole world, the 
mmenscly improved ways of communication in America, 
in India, in Russia, have had the offect of reducing the 
price of all the products which Egypt can send into the 
market, more especially that of cereals, and the price is 
never likely to rise permanently again. How is it possible 
that those portions of Egypt which lie at a distance from 
Alexandria can hope to export their produce when the 
means of communication aro so defective? The inevitable 
result will be that the country must relupse into a state 
where just nee is raised tu feed a miacrable population, 
and no tuxes will be paid, because, there being no sale of 
produce, there can be no money. 

Whatever neglect there may be in the maintenanco of 
the canal syetem there is no slackness in collecting the 
land-tax, and defalcation is quickly followed by seizure 
and forced sales, entailing ruin, misery, and discontent 
among the agricultural population. 

The conduct of the admunistration is inexplicable, 
because it would entail very littls more than the present 
expenditure tu keep the canals in propbr order, while it 
would improve the revenue by making a greater breadth 
of land cultivatable, and would restore to the land the 
human and animal labour now lost in raising water ina 
wasteful manner, and in overcoming the difficulties of 
tranaport. 

The people do not object to forced labour on their own 
canals. They have sense enough to know that by no other 
means can tho life-giving streams be maintained, and it 
is possible so to distribute the work, and so to select the 
aeason for doing it, that the task would not pross seriously 
on the people. At any rate it would be an infinitely 
smaller infliction than that which now exists as the cen- 
sequence of neglect and mismanagement, by which the 
poor struggling peasants see the fruits of their labour 
disappear year by year, for want of irrigation and of 
drainage, or, if the harvest be haply secured, rendered 
valueless by the cost of carriage. 

Many distinguished men have, from time to time, beon 
sent to Egypt to set right its finances. Muny ingenious 
achemes have been proposed, but it is doubtful if any who 
have attempted the regeneration of the finances of the 
country, have turned their attention to the root of the 
matter. Measures should be adopted to place the culti- 
vatable portion of Egypt in a condition to produce the 
wealth latent in its lands, in its river, and in its laborious 
peasantry, and further tou provide cheap and expeditious 
ways of communications, which can alone enable the 
produce of the lands tu be converted into the gold which 
the financiers thirst for. It would be a worth task for 
England to step in and remove the terrible drawbacks 
under which the fellaheen suffer. In her Indian engi- 
neers and their subordinates she has an admirable and 
experienced stuff of administrators. The same men, the 
game system, and the same honesty of purpose introduced 
into Egypt would make a garden of a country which is 
now almost a wilderness, 

A step inthe right direction has already been made in 
the appointment of Colonel Scott Moncrieff, R.E., to the 

ost of Under Secretary of State for Public Works. He 
has earned a high reputation in India, and will assuredly, 
if properly supported, do much towards the regenoration 
of the country entrusted to his care, 

Unfortunately, long neglect and mismanagement have 
rendered large expenditure necessary, while that very 
neglect and mismanagement have crippled the revenue. 

olonel Moncrieff has already been ordored to retrench 
in every possible way, even when it ix cortain that expen- 
diture such as he contemplates will yield enormous 
returns. He is perfectly alive to the se ida of the 
reforms alluded to. In two ‘‘ Notes” addressed to the 
financial advisers of the Governmont, one dated Feb- 
ruary 18, 1884, on the communications throughout 
Egypt, and the other dated March 1, 1884, on the 
public works which he deems essential to the good ad- 
ministration of the country, he points out in terse anc 
vigorous language the real barriers interposed to pro- 


aperity, in the absurd and Sppressive taxes on navigat 
the impediments offered to it by bridges over ee 
channels, the defects of ‘drainage and irrigation, and the 
total absence of roads. 
it is satisfactory to be ablo to state that recently in 
Egypt one great concession waa announced, namely, the 
river and canals were set free for steam navi ation, & 
eee till then reserved tothe Government. I[¢ cannot 
be doubted but that this has been one of the results of the 
im yroved administration of the Publio Works Department, 
a ; it is to be hoped that many other reforms will soon 
ollow. 

The uncertainty which surrounds tho intentions of the 
British Government {ts stopping all public and private 
enterprise, and the poor farming population, that ia to 
say, the bulk of the people of Egypt, is sinking deeper 
and deeper into a hopeless condition of poverty und debt. 
This is not a mere atatement of opinion ; on tho contrary, 
the existing political situation had to be taken into con- 
sideration. The canals and drains on the estates visited 
had long heen neglected. An expenditure of 1500/7. in 
cleaning out was absolutely necessary, if advantage wax 
to be derived from tho expected improved irrigation and 
drainage service ; and jould the company havo felt sure of 
the intentions of the British Government to continue 
steadily in the course they have entered upon, the work 
would have been commenced at once. The probabilities 
are, indeed, in favour of a prolonged occupation, because 
# great number of British officials have entered the 
Public Works Department, replacing some able and ex- 
perienced men, such as Rousseau Pacha and his chief 
engineer, and it is hardly credible that the British 
(government would make such appointments if their sway 
was to be only of a temporary nature. But still the 
Government assurance is wanting, and it is impossible 
to advine expenditure of capital which would be fruitless 
in the event of the withdrawal of the British, for in that 
case the Government of Egypt would relapse into ity 
original state Of inefficiency. _ 

n 1883 the Ministry of Publie Works in Shereef 
Pacha’s Government, published a most able paper entitled 
**Fuxposd du Ministére des Travaux Publics sur les Irri- 
gations d’Evypte, et examen d’une proposition y relative.” 

tis signed by Ali Pachi Moubarick, then Minister of 
Public Works, and by Rousseau Pacha, their (Director. 
(xenoral, These gontlomen are both mon of long ox- 
ene in the department over which they presided, and 

ousseau Pacha, especially, ix an engineer of great and 
varied information. The ‘‘ Exposé” treats first of the 
ieee syatems of irrigation and drainage in vogue in 

Tpper and Lower Egypt, discusses the capacity of the 
Nile at low water, and demonstrates that its volume ig 
barely sufficient for the wants of the existing summer 
cultivation, and those of navigation. The long standing 
question of the Barrage is carefully considered, and the 
conclusion is reached, that even supposing by an expendi- 
ture of very large sums of money the Barrage could be 
repaired, or, as they point out, more properly rebuilt, 
and the banks of the arterial canals raised to a propor 
height, to convey the waters pent up behind it, Govern. 
meant might well recoil before the enormous risk of so 
power altering the regimen of a river such as the 

ile, and incurring the consequences of injury to a wide 
extent of productive land brought on by the infiltrations 
which would be sure to supervene, In addition, thoy 
draw attention to the enormous cost of keeping the 
arterial canals clear, and the absolute necessity of employ- 
ing for that purpose forced labour in its most odious form, 
that is, at a distance from the homes of the Jabourers, and 
employed on works in which they have no direct interest. 
The height to which the banks of the arterial canala have 
risen from centuries of cleaning, renders the labour more 
and moe severe each successive year, and more and more 
land is being covered by the mud excavated, and by that 
means rendered valueless. The Rayah of Khatatbeh, in 
the western margin of the Delta, for example, which usad 
to bring the waters of the main Nile from abovo tho 
Barrage to the Khatatbeh canal, which irrigatos ¢ho 
province of Behera, though only 26 miles long, required 
annually the labour of 20,000 men for fifty days to clean 
it. The bare cost of feeding this army used to amount to 
12,000/., and if to this the labour lost to the farms and 
valued at only 6d. per head per day be added, there was 
a further loss to the country of 25,000/., making 37,000/. 
per annum for 26 miles of one canal ! 

Tn addition, the mud deposited in the arterial canals is 
the fertilising essence of the Nile water, and should be 
deposited on the lands irrigated and not in the canals. 
Too much importance cannot be attached to this point, 
Tho canals should be as short as possible, and then their 
currents can be so regulated that the least possible deposit 
shall take place. 

On all these grounds the Expos strony advocates the 
uso of powerful steam-pumps, under Government control, 
in preference to page an to patch up the Barrage, or 
make use of long arterial canals. is system would 
abolish the most uppressive kind of forced labour, would 
avoid all risk of infiltration, would assure abundant water 
at all times at a height to command the land irrespective 
of the level of the Nile, and last, but not least, would save 
the (government for some years to come, in a great 
measure, from the very heavy annual outlay in cleaning 
canals used for the summer water, which now have to be 
maintained at a great depth, but which, if pumping be 
resorted tv, may be allowed to ailt up permanently toa 
very considerable extent. The Government of Egypt 
before the rebellion had already acted on the principles 
laid down in the Exposé, and had established a powerful 
pumping station at Khatatbeh, and increased the e <isting 
one at Atfeh, so as to save the expense and oppression 
involved in cleaning the Rayah of Khatatbeh. The 
Government of Shereef Pacha took up the good work, and 
all but made a contract with an English company to 
utilise its powerful pumps at Cherbine, which would have 





g between Mansoura, a large town on the Damictta 
ile, and Lake Burlos, a lagoon cennected with the 
Mediterranean, and thus quite outside the usual track of 
visitors. The inquiries and investigations wore of a defi- 
nite and practical character, and have produced a pro- 
found impression as to the state of the administration, and 
as to the manner in which the resources of the country 
are destroyed at their very origin. 

The welfare of the agricultural industry, the only source 
of wealth in Egypt, depends mainly on the efficiency of 
the irrigation, the drainage, and the means of communica- 
tion. It soon became apparent that the estates visited, 
and many thousands of acres of land around them, were 
suffering from startling defects in all the three conditions 
on which prosperity depends, 

TVirst, as regards irrigation. The portion of the Delta 
inspected, and, indeed, the whole Delta, is intersected by 
innumerable canals, some used for drainage and some for 
irrigation. These have been dug at various times, for the 
most part without reference to any general plan. They 
are practically devoid of proper locks or sluices for regu- 
lating the flow of the water, the method adopted being to 
throw banks of earth across the canals, leaving gaps of 
sufficient width to control the water, theae gaps being 
regulated by atakes, planks, or lumps of mud wrapped in 
rice atraw. Owing to the caprice, corruption, or laziness 
of the officials, the water in the irrigation canals is often 
too low to command the land, even when the Nile is high 
enough for the purpose, and at other times the water is 
allowed to pass so freely as to overflow the banks and 
submerge large tracta of country. In summer time, be- 
tween the months of May and of August, during low 
Nile, many of the canals, for want of proper cleaning and 
maintaining at the required depth, become quite dry, and 
thousands of acrea of summer crops, such as cotton 
and rice, perish for want of water. In the district visited, 
two-thirds of the crop was, last summer, completely lost 
from this cause. But even when the canals are properly 
cleaned out, the water is still below the land level, and 
every drop required for irrigation has to be raised by im- 
perfect sakiehs, and small steam pumps. These may be 
seen dotting the landscape in all directions, and represent 
an incredible amount of human and animal labour diverted 
from the more legitimate work of tilling the soil, The 
cost of this wasteful mode of raising water is at least ten 
times greater than that for which the same work could be 
done by large Government pumping stations, or by a 
better management of arterial canals. This stato of 
things is peculiarly distressing just at this timo, when the 
number of bullocks haa been greatly reduced by a furmid- 
able epidemic, so much go, that it will be impossible, this 
season, to cultivate even su much of the land as ix capable 
of being worked. 

In the next place, the drainage canals have been much 
neglected, especially at their lower ends or outfulls. They 
all require widening and deepening, so as to carry the 
drainage waters into the sandy wastes skirting the 
Mediterranean. The fall of the country is rapid, so that 
there ia no difficulty in securing very efficient drainage. 
The neglect of the Works Department to attend to this 
important part of its duties injures not only the lands de- 
pending upon the public canals, but also estates such as 
the ones visited, which, lying on the edges, of the waste, 
had their own private drainage canals; for it is in vain 
that these are kept in proper order, when the water stand- 
ing on the adjoining lands porcolates through the soil, and 
riaes in the better drained portions, bringing up with it the 
deleterious salts with which the whole subsoil of the 
Delta is more or leas impregnated, 40 much so, that this 
aalt may be seen lying like snow over vast areas of land. 
It is absolutely essential to the edreel of the land that 
the drainage canals should be constantly kept clear, and 
that there should be an unfailing supply of irrigation 
water all the year round, because it is only by keeping a 
regular wash of water from the surface downwards that 
the deleterious salts can be prevented from rising; but 
when this ix done, the fertility of the soil is marvellous, 
and the richness of the crops 18, for the most part, assured. 
Adjoining one of the estates was a property of 1400 acres 
which had been abandoned by ita owner for no other 
reason than that the Gevgrnment drainage canal was 
choked with mud and aquatic plants. The Government 
had seized the land for taxes; it had twice put up the 
property for sale without finding a purchaser, and, of 
course, had lost the revenue from the lands. A single 

ears taxes would have sufficed to clean out the canal. 
his is a particular case, respecting which definite infor- 
mation was obtained, but many thousands of acres of 
other lands were in a similar predicament, as, for example, 
of the 100,000 acres belonging to the village of Massara 
anly 12,000 acres are capable of cultivation, on account of 
the neglect of the drainage and want of irrigation water. 

Lastly, mismanagement has practically deatroyed the 
means of communication, The canals, if properly main- 
tained, would be wide and dee eno0g? to carry cargo- 
boats as large aa those in use in ngland. These arteries 
of communication intersect the country in all directions, 
and yet it costs 26s. a ton to bring the produce from the 
estates visited, a diatance of only miles, to the 
Damietta Nile, and even that can only be achieved during 
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supplied the district visited, axf Sr--:ted tenders for the 
erection and working of anoth, similar station for 
the Mansourah district. Unfortunitely the troubles in the 
Soudan broke out, Nubar Pacha replaced Shereef, and 
the arrangements made by the Government of the latter 
were in a great measure set avide. Colonel Scott Mon- 
crieff (who was appointed about this time) was forced to 
reduce his budget at the expense of many salutary re- 
forms, and unfortunately with respect to the water supply 
of the district, which forms the subject of these remarks. 
At first Colonel Scott Monorieff seemed favourable to the 
views advocated in the Expos of the late ministry ; but 
after the Soudan troubles, driven, perhaps, by. pecuniary 
necessity, he unfortunately determined to make an 
attempt to raise the waters of the Nile by means of the 
Barrage, and that work is now being strengthened in a 
manner which he expects will enable it to perform the 
office for which it was designed. Most experienced 
engineors, native and foreign, believe that the attempt 
will end in failure. Mr. B, Baker's graphic description 
of the work in of a very discouraging kind, expecially as it 
in known that when the Barrage was being examined with 
the view to converting it into a railway bridge, a diver 
was aotually able to make his way right under and across 
a portion of it! Colonel Moncrieff in very frank about 
his attempt, and is quite prepared for a failure; but a 
failure may prove very disastrous indeed, because, as 
Rousseau Pacha points out inthe Exposé, the Barrage now 
nerves an invaluable purpose in regulating the amount of 
water passing down the Damietta Nile. Mr. Baker 
mentions the tendency of the river to follow the shorter, 
or Rosetta branch, hence, if any serious failure of the 
Barrage were to occur, tho lands depending .n_ the 
Damietta Nile would suffer pilin & Colonel Scott 
Moncrieff and his assistant have been but a short time in 
the country ; they have not yet secn the Nile through all 
ita phases. It would surely have been more prudent to 
watpone the dangerous experiment of dealing with the 
Miwaas to a future time. 

Although, on the prevent occasion, but a smal) portion 
of the country was visited, yet at other times the author 
has traversed many miles of the canal system both in 
Upper and Lower Egypt, and everywhere the same 
neglect of the vital interests of agriculture exists, Nothin 
but a strong Government, served by capable and hones 
officers, will be able to achieve the reforma which will 
lace the irrigation, drainage, and communications of 
dgypt on a par with those of the other civilised countries 
with which it haa to compete. Tho grand schemes which 
have from time to time been broached for the construction 
of regulating reservoirs on the Upper Nile are, as Rousseau 
Pacha points out, works requiring long years and lar 
aums ae money. Hut the immediate necessities of the 
cultivable Janda can be satisfied with but moderate outlay, 
and the returns will be immediate and abundant if the 
expenditure ia controlled by capable and honest adminis- 
tratora; but the work must be done at once if the 
revenues of Lgypt are to be maintained. The Ministry 
of Public Works has declared emphatically that ‘ the 
country cannot wait.” 


FOREIGN AND COLONIAL NOTHS. 
Accelerating a Rainfall.—A_design has been submitted 
to the Victorian Minister of Water Supply of a contri- 
vanoe for bringing down rain. It is in the form of a 
balloon, with a charge of dynamite underneath, to be 
sent into the clouds and fired by wire connecting it with 
the earth. The inventor, Mr. E. 8, Haines, of Richmond, 
intends to try the scheme in the dry districts of New 
South Wales. 


Canadian Drawback on Cut Nails.—An order in council 
has beon issued at Ottawa, allowing a drawback on ex- 
ports of cut nails inanufactured in Canada, not finer than 
amall thirds, of 90 per cent, of the duty paid on iron im- 
ported to make them. 


Bridge Improvements onthe Grand Trunk.—In the course 
of the half-year ending December 3], 1883, the (trand 
Trunk Railway Company of Ounada expended 27,125V. 
in the replacement of wooden bridges by iron and stone 
atructuros. 


Wood Paving at Sydney.—The work of paving the 
streets of Sydney, New South Wales, with wood, is being 
carried on ton considerable extent, and already the area 
of these pavements representa between 14 and 15 acres, 
while about 14 acres more are to be done. 


Gas at Paria. ~The revonue of the Parisian Company 
for Lighting and Heating by Cax amounted in the first 
four months of this year to 1,127 ,896/., oe wn increase 
of 38,9091., or 3.10 per cent., as compared with the corre- 
sponding period of 1883. 


The Electric Light in Auatralia.—For some time past 
negotiations have been proceeding for an amalgamation 
of the interesta of the Australian Electric Company 
Limited) with those of the Australasian Jlectric Light, 

ower, and Storage Company (Limited). An arrange- 
ment just entered into between the direotors of the Aus- 
tralian Company and the general manager of the Aus- 
tralasian Company has been ratified by the directors and 
shareholders of the latter company in London, and will 
have the effect of importing fresh capital into the buai- 
ness. 


Locomotives on the hee ee and Reading Railroad.— 
The Philadelphia and Reading Railroad Company _pro- 
poses to build: 44 locomotives weighing 42 tons each. ey 
will be run on the Bound Brook route to New York. 


French Ratlways.—At the close of 1888 there were 
16,965 miles of railway of general interest in operation in 
Franoe. The extent of line completed in 1883 bt 
miley, The revenue acquired in 1883 upon all the 
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lines was 43,889,7611. The corresponding revenue oo 


$ acted 
in 1882 was 43,674,760. Having regard to the additional 
mileage brought into operation in 1883, the traffic results 
of last year must be considered disappointing, 


Tathmua of Corinth Oanal.—There are 10,000,000 cubic 
metres of earth to excavate in connection with this canal. 
The extraction already offected iv returned at 1,800,000 
cubic metres, Two powerful excavating machines built 
at Lyons have been set to work at either end of the canal; 
it is estimated that these engines will remove about 

cubic metres of earth daily. The works of the 
canal present difficulties ; they are expected, however, to 
be completed in three years. 


Iron Minerale in France.--The importa of iron minerals 
into France in the first four months of this year amounted 
to 454,595 tons, as compared with 620,978 tons in the 
corresponding period of 1883, and 480,202 tonsa in the 
corresponding period of 1882, The total of 454,595 tons 
was made as follows; Belgium, 60,566 tons; Germany, 
131,140 tons; Spain, 162,495 tons; Italy, 28,860 tons; 
Algeria, 69,213 tons ; and other countries, 7821 tons, 


A Curtous Customs Dispute.—A dispute has arisen 
between the Victorian Customa authorities and the Weat- 
inghouse Brake Company in regard to the duties payable 
on the evga parta of that brake. The company con- 
siders that the duty should only be charged on the 
English prices of the brake, 50/., but the Customa authori- 
ties desire to charge on the ro alty also on each brake. A 
quantity of brake machinery has been detained pending a 
settlement, 


The Suez Canal—The rough revenue of the Suez Canal 
eouipany in 1883 amounted to 2,740,984/. After provi- 
sion had been made for working expenses, statutory allo- 
cation to the reserve, interest at 5 per vent. per annum 
oon capital, &c., a balanco of 1,434,f42/, remained avail- 
able for the payment of a further dividond. The total dis- 
tribution upon each 201. share for 1888 has been fixed at 
31. lls, 11d. This is equa] to about 17? per cent. per 
annum, In consequence of the appointment of some 
additional English directors the number of members of the 
council of administration has been carried from 14 to 32. 


South Australian Jetties and Wharves.—The South 
Australian Government has constructed upwards of sixty 
jetties and wharves, at a cost of about 878,000/,, exclusive 
of the Goolwa, Port Augusta, and Port ‘Waketield 
wharves and jetties at Victor Harbour and Wallaroo, 
which are included in the cost of railways; the Althorpo 
Island and Penguin Island jetties, built with funds pro- 
vided for the lighthousea there, and the Mundy-streat, 
ana and Dockyard wharves, Port Adelaide, Queen's 

harf, Port Pirie, and the Port Wakefield (1000 ft.) 
Wharf, ie for out of loans for deepening and improvin 
ports, One or two of these structures are useless, sever 
are seldom or ever used, no revenue whatever is received 
from about a dozen which cost upwards of 30,0001., and 
only about 370/. ‘per annum, or rather more than one-half 
re cent., for about twenty which cost upwards of 63,0001. 

any of theae jetties were built with money borrowed at 
no less than 4 per cent., and a considerable sum (about 
2000/,) is apent every year for maintenance, he. Most 
of the jetties have been placed under the control of the 
South Australian Marine Board, and the total revenue 
received during 1883 for tolla and leases, including sums 
paid by owners of private jetties, was about 2400/. The 
tolle charged for goods placed on Marine Board jetties are 
very low, and a proposal to increase them will shortly be 
brought forward, 
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508s. ement of Circuits and A tus 
for the Distribution of Kleotricity: J. 8. Beeman 
London. {éd. 12 Figsa.}—Two or more generators or sets of 
generators, preferably producing currents of equal or nearly 
equal electromotive force and also quantity, being fitted when 
necessary with means whereby the electromotive force and 
quantity are regulated, are employed. The + conductor from 
the first generator is taken by a convenient route towards the 
second generator, and alongside and parallel to the — conductor 
of the second generator ; the -++ conductor from the second gene- 
rator is taken by a convenient route towards a third Rroore 
and alongside and parallel to the — conductor of the third gene- 
rator, and soon; the + conductor of the last generator being 
alongside and parallel to the — conductor of the first generator. 
Automegic or other rosistances, such as lamps, motors, &c., are 
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laced between the + conductor of nerator @— con- 
hactor of the following genetator. | “Breach ahd Seana clr- 
cuits are connected between the parallel conductors in the ordinary 
way. This srranganent Is aleo g? sa to clrcuits having a 
central com g conductor. en the translating devices 
are arr in series, the + pole of the firat generator is con- 
nected to the — pole of the second generator through the trans- 
lating devices, and so on. The generators may be primary or 
secondary batteries, dynamo or magneto-electric generators, &. 
Tho patentee does not claim the above aa applidd for telegraphic 
os. He also states that he is aware of the following speci- 
96, 1088) : 1880, 4548, and 6199 of 1882, and 2904 of 1888. (October 
, e 


5175, Steam and Hot Air Generator : W. Tarabull, 
Londen, (8d. 7 Figs.}—A partion of the heat or waste hea 
from the furnace of a 5 boiler is utilised in tubular receptacles 
for heating air, the receptacles being ig ray with compressed air 
foroed therein by pumps. Referring to the illustration, the hot 

from the boiler furnace and combustion chamber pass 
ugh tho boiler tubes into the amokebox and from thence they 
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pass through the tubea f of the hot air generator 4 into tho 
chimney. A pipe » connects the combustion ohamber and the flue 
of the hot air chamber and is provided with dampers by which 
the quantity of gases re directly ia controlled. The air ig aup- 
plied by a pump through the pipes & and passes off through the 
pipes t. These improvements are also shown applied to locomo- 
ive and stationary boilers, (October 81, 1883). 


5202. Electric Meters: R. Belfield, Tulse Hill, 
Surrey. {(d. 13 Figv.J|—In order to measure electric potential, 
and especially tho potontial of rapidly alternating currents, four 
double quadrants are mounted upon an insulating bare, and con- 
nected i side in pairs, the opposite quadrants forming a pair. 
A needlo having approximately the form of one pair of quadrantr 
is suspended by a wire hetween the upper and lower surfaces of the 
double quadrants, One terminal of the circuit is connected through 
the suspending wire to the needle, and alao to one pair of quadrants, 
and the other terminal is connected to the other pair, the needle 
being then repelled by one pair and attracted by the other ea 
and is thus caused to leave ite zero point. It is brought back 
to the zero point by turning the capstan head to which tho sus- 
pene ny wire is attachod, and the amount of the movement of the 
ead is rend off upon a scalo which may be graduated to read 
directly in volts. ec axis of needle is guided ge as to retain the 
needle parallel to the quadrants. In anothor arrangement two 
discaare employed, the one fixed and the other suspended over it. 
The discs are connected to tho terminals of the circuit, and the attrac- 
tion betweon them in measured. In order to measure electric cur- 
rents, &@ wheel or drum is mounted to revolve between a pair of coils 
having their axes coaxial with the axis of the wheel or drum. Tio 
curront to be moasured passes through the wheel or drum and 
also through the coils, The wheel or drum consiats of radial arma 
fixed el two houses, the two sets of arms boing connected by 
conductors parallel to the axis. The current from the boss 
ba one set of arms to the conductors, down the other set to the 
other boas. Tho same or another portion of the current passes 
in opposite directions through the two coils. A fly revolving in 
a trough of mercury or other fluid is arranged on the axis of the 
wheel or drum, and the axie is connected to a registering train of 
wheelwork. In order to convert this into an ampére meter, the 
fly and registering train is dispensed with, and the axis is caused to 
lift a weight at a varying leverage by means of a curved arm 
attached to the axis, or tortrain a spring. The deflection of the 
a ae be made proportional to the current, (Novomber 1, 


5238. Eleotrio Generators: H. J. Haddan, London. 
(Bain Electric be Pe Chicago, U.S.A.) (10d. 18 Fige.Jj—As 
wlll be seen from tho justrations, the fleld magnets consist of 
two core pieces I provided at tholr ends with semicircular yoke 
pieces A and at their centres forming hollow pole-pieces, The 
armature shaft D revolves in bearings in the pieces A whioh are 
clamped together, and to the baseplate by rings J and bolts. 
The object of this construction is to make each part of the ficld 
wagneots interchangeable and go that they can be ‘‘ turned” at one 
chucking, A segment of the yoke resta in a concaved piece in 
the base, so that the field magnets will not fall apart when the 
rings J arc loosened, and they can be turned round to any angle 


and again clamped, The armature consiste of a spider frame 
the ends of the arms being provided with blades o u 
wound insulated fron wires L to form the body of 
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coils M of insulated wire are wound around the core and bound 
with cloth canvas and shellac. The coils are connected to the 
commutator by conductors lying in grooves in the shaft D and 
covered by a sleeve forming a bearing tor the shaft, and havin 
discos at either end with grooved peripheries to prevent the o 
coming in contact with the conductors, The coils, of that 
t of armaturo in which the colle are connected in a closed 
ciroult, passing at or near the neutral points of the fleld, are 
utilised in 8 separate circuit. Supposing there to be six 
coils on the armature, the two opposite coils are connected 
in a single airouit and the term of this cirouit are each 
connected to a separate commutator each consisting of three 


, 





equal segments insulated from each other. The other pairs of 
coils are connected in a similar manner to the other mane of the 
commutators. Brushes bear on opposite pointe of each com- 
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mutator, and the two brushes of one commutator being connect 
to the terminals of the main circuit, and the two brushes of t 
other commutator together, it will be seen that the two coils 
ing Shrough the neutral parte of the field are out of ciroult, and th 
the other four coils aro connected in series; or, if the corresponu- 
ing brushes of each oommatator areconnected to the terminals of the 
main ciroult, the two offouits of the coils will be in multiple arc, 
When the number of coils is some multiple of four, the terminals 
of each circuit of a palr of oppoatte colls may be conn to 
opposite nig ee of a commutator, there being elther one, or, 
tably, two commutators, the arrangement being similar to 
hat described above. The terminals of each pat of coils are al 
connected to apposite segments of a commutator having six eq) 
segmonte, the brushes bearing on the segments so that the circuit 
of the pair of coils is closed just as it is opened at the other two 
commutators. Ifa continuous current be desired in this minor 
circult, each nent ig.divided into two equal and insulated 
parts, each part being connected to the nearer part of the o ite 
segment. s clroult may then be employed for exciting the 
field magnets. In another arrangement the two circuits of the 
four coils cutting the lesser number of Iines of magnetic force are 
connected in parallel circuit, and the two oolls cutting tho greater 
number in series. In this arrangement each of the brushes of the 
two commutators (described above) of the main circuit is divided 
into two parts, one being slightly in advance of the other, or the 
strips of the commutator may overlap or be arranged spirally. 
The minor commutator has six insulated and six conductin 
segments, the brushes being connected together so as to short- 
circuit the two coils passing through the neutral position, the 
other four coils being then in series; the circuit connecting the 
brushes of the minor commutator may include a ve.y high re- 
sistance which may be adjustable. (November 5, 1883). 


5264. Apparatus for Produ Intense White 

ht: ©. D. Abel, London. (C. Clamond, Paris). [6d. 
8 @.)—The combustible Rae passes into an annular chamber and 
issues from perforations and comes in contact with a heated central 
air supply producing a series of small flames that rise up into a cago 
of BtrReory material. (November 5, 1883). 


5249. Steam es: T. Hunt, Manchester. (6d. 
17 Figs.J—In steam engines for tramways, &c., the uptake of the 
ongine boiler ls placed on the side farthest from the firedoor, the 
ptoevening space being provided with pendent tubes or water 
BPACES. e chimney consists of two concentric tubes, the space 
hetween which is filled with a non-conductor of sound. A valve 
varies automatically the area of escape for the exhaust ateam 
according to its pressure. Tho overflow from the injectors is led 
back to the water tanks, The reversing gear and steam regulator 
are actuated by pressure from the boiler, (November 5, 1883). 


5301. Multiple Drilling, Boring, Turning, and 
Tapping M : J. Oarver, Nottingham. (6d. 
5 Figs.J—A long horizontal shaft drives by means of worm gearin 


a series of vertical spindles, any or all of which can be disconnucte 
by means of clutches. (November 9, 1883). 

8318. Apparatus for Bignalling at fea: W. Balch, 
Greenwich” (6d. ¢ Fiye.)—A signal rooket comprises an 
outer casing, acap chamber with cap, a fuze, a detonated charge, 
and stars which are red or groen as required. The discharging 
apparatus comprises a hinged barre) or tube provided with a 
central firing pin and passages for the escape of gases, (No- 


vember 10, 
6348. Bridges, &c.: W. R. Kinipple, Greenock. 
ae ~‘96.}—Carriages on rollers are Kia e being travelled 


igitudinally backwards and forwards on high level girders and 


the meeting ends of the girders of the two movable parts of a low 
level roadway are suspended from these carriages, eshore endar 
of these given are supported on rollers on the adjacent fixed 
spans. Several arrangements are described. Sw ridges are 


pivotted at one end and their other end is oarried by carriages 
travelling on high level girders. (November 18, 1888). 


5349. Connection of Pipes for Communicating Fluid 
Pressure to Work Brakes on Railway Trains: C.D. 
Abel, London. (G. Westinghouse, Pittsburgh, Penn,, U.S.A.) 
(Gd. 6 #igs,J—Two separate hose pipes or two separate sets of 
jointed pipes are arranged to extend from a valve box on one 
carriage to a similar box on the next. The valve box has in each 
case a middle chamber communicating with the metallic pipe that 
is fixed on the carriaye, and has two lateral branches communi- 
cating respectively with the two flexible pipes. These branches 
are governed by a duplex valve, which in ite middle position clo 
neither branch, but moves to cloae the unsound paasage when | 
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of the branches 


yee way. Referring to the illustration, the 
iniddle chamber 


of the valve box communicates by a branch B 
with the fixed pipe of the carriage, and is provided with two 
branches C Cl, D! aro the valvo seatings and E the valve. As 
shown in Fig. 1, the flexible connection to the pipe C is rupposed 
to have been damaged. In order to avoid the duplication of the 
coupling and uncoupling arrarfrements, @ single intermediate 
coupling has attached to cach part a valve box of the kind de- 
ascribed above, the two lateral os being governed by the 
valve and connected to the flexible pipes, and the other passage 
being open to the coupling. (November 18, 1883). 


1. Lowering, Maising, and Releasing Ships’ 
Pecesda Cc. J. Fox, Birkenhead. 8d. 6 Figs,.)—This con- 
sista essentially of a rooking.arm pivotted at one end to the deck, 
and at the other to a au bar connected to a crutch arm 


aay 2 
which bearsthe boat. (November 18, 1888). 


357. dro-Carben Furnaces: A. J, Boult, London. 
oD. ay Chicago, U.S.A.) (8d. 7 INgs.J—The hydro-carbon 
{i uld is forced by means of steam into a retort heated directly by 
a furnace, and rises and escapes in the form of vapour to the fire 
chamber. (November 18, 1883). 


1. Man of Ammonia and Mydre-Carbot 
Gases: Ww. R uake London. (7. B. Fogarty, Brookl 
U.S.A.) (8d. 2 .j—-This consists mainly in converting tho 
atmospheric nitrogen, discharged with the hydro-carbon gases and 
other products of furnace combustion, into ammoniacal gas, re- 
moving the ammonia from the and then passing the remain- 


ing nitrogenous gas deprived of carbonic oxide and carbonic acid 
in rresorte contvtolne bituminous coal mixed with an alkali or 
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alkaline carth while undergoing destructive distillation for the. 
generation of illuminating and heating ay Clovanien is. Weiss 
6878. Controlling an Engraving, Cutting, or Im- 
og ae ‘pra, &o.: HH J. 


=. us Lun.s veers ee Company, i 
A.) (6d. 2 Figa.}-Tho position of the outting or formin 
tool is adjusted by meane of an electrical regulating device. A 
transparent or translucent pattern moves inunison with the plate 
to be engraved, and is subjected to rays of heat or light which are 
afterwards received u ® selenium cell or ite equivalent in con- 
nection with the regulating device. (November 14, 1883). 


5681. draulic Lifts: J. H. Johnson, London. 
(7. M. L. n, Parix). [10d, 17 Figs.J—The distributing 
apparatus ia operated by eccentric studs causing either of two 
main valves to open, and at the same time maintaining the other 
main valve closed according as the controlling wheel is turned in 
one direction or the other, the said main valves being provided 
with auxiliary or pee valvesand trunks working in cylinders, 
and with pendent cylindrical projections on the lower side, 
whereby the flow of water is graduated. Ropes are employed for 
actuating the distributing apparatus. (November 14, 1833) 


5411. Petroleum Heating Apparatus: R. Schulz, 
Dresden, Saxony. (6d. 2 ive the hydro-carbon is con: 
verted into spray by means of an ejector, and compressed air or 
steam, and passed through a series of three concentric fire tubes. 
(November 16, 1888). 


5420, Tool Holders for Lathes, &o.; M.O, _ __, : 
Zaher, Burrey. (G. S. Jonex, Cawnpore), (6d. 4 Fige. -The 
tool holder ia constructed with a cylindrical awivel-head carry- 
ing an internal plug, through slots in both of which the tool is 
passed. A sorew bolt passes through the stem of the swivel-head 
and bears againat the plug so as to grip and hold the tool, and a 
nut screws on to the exterior of the atem of the awivel-head to 
look it to the shank. (November 17, 1883). 


5422. D o-Klectric Machines and Electro- 
Motors: Cc. T. Bright, London, (6d. 4 Fiys.J—The 
system described in Specification 2280 of 1883 1a applied to alter- 
nating current generators. Keforring to the jivaseratlon® the iron or 
steel shaft. is dividea into two parta N and 8 by a piece of brags, the 
adjacent faces of the two parts being expanded into discs, from the 





outer edges of which are cut spaces dividing the disos for a suit: 
able dupth into radial arms forming the poles. A fixed dah } 
co-axial with the shaft N S carrier a series of coils f with or with- 
out soft iron cores. The shaft is polarised by electro-magnets 
excited by a separate generator, or by pormanent magnets, or by 
a combination of the two. The stationary armature coils are 
connected to fixed terminals. (November 17, 1883), 


64235. Automatic Feeding of Boilers: A. Mayhew 
_ondon. on 4 Figs.}—This comprises two cylinders connected 
together at the base, and fitted with suction and dolivery valves. 
The wator is drawn into the apparatus by means of a vacuum 
created by the action of the steam. A pipe extends from tho 
suction and delivery valves to nearly the top of one vessel. A (J 
shaped pipeconnects the bottoms of these vessels, the top being con 
nected by a passage controlled by a valve. (November 17, 1883), 


6431. Steam Engines: W. P. Thompson, Liverpool. 
(F. D. Cumnver, Detroit, Mwh., U.S.A.) (8d. 14 Figa.J—The 
exhaust valves aro arranged at a lowor level than the cylinder 
and the main steam and exhaust valves are operated simulta 
neously by one eccentric, eccentric rod, and rocker arm. Secondary 
valves may be combined with the main exhaust valve and dis- 
tribute tho steam to the auxiliary heater and a condenser. The 
cut-off le is operated by an independent eccentric, (November 
17, 1888). 


5446. Facilitating the Coup and Uncoupling 
of Railway Vehicles. G. W. von Nawrockt, Berlin. 
(P, Madaen, Berlin). (6d. 6 Fige.J—The coupling link is con- 
nected by a short link with a le Ink turning on nuta guided 
in the drawbar and controlled by a acrewed rod opernted by 
worm gearing from a horizontal shaft. Tho ongaging and dis- 
engaging is effected by a divided lever supported on a transverse 
shaft, the coupling being drawn up tight by the worm roaring, 
(November 19, 1883). 


5448, Telephonic or Microphonic Apparatus: H. 
H. Lake, London. (J. Berliner, Hanover). ._ 7 Fige.J—A 
pulverised or granulated conducting inaterial is Employed under 

ressure, either in a dry state or moistened with water or other 
iquid. Retorring to the illustration, the flexible speaking tube ¢ 
is wound around a drum B and one end js fixed in a metallic sleove 
screwed into a braas disc connected by scrows toa ring of insula- 
ting material, Between the ring and disc iy a perforated plate 
covored with a thin sheet of platinum serving as a support for the 


Loree 


wanery 





granulated material, such as iron filings or graphite contained in 
thechamber. Upon the pulverised material rests a weight covered 
on the underside with a sheet of platinum and surrounded by 
cotton wool. The disc or weight carries a small rod connected by 
a conducting band A to a screw fixed to an insulating plate and 
connected by a conductor & toan induction coll /. The other ter- 
minal of the induction coll is connected to one pole of a battery 
and the brass diec to the other pole of the battery. The conneo- 
tions are clearly shown in the illustration. Slight modifications 
are shown. (Noveinber 19, 1883). 






ern ¥ 23 
FP meena 4 
5468, Man r, 
[ee 10 satara ‘., his previous one 
706 of 1881 and isvy of 1682. ~Phe tilting rail mentioned in the 


latter a cation ia raised by an arm fixed on a shaft carried 
under the rall to the side of the line, tho counterweight being 
fixed to this shaft by means of an elbow lever, The semaphore 
signal may be combined with a bell or othor audible signal which 
can be disconnected. (November 20, 1883). 
Clar 
(Gd. x, 


8465. Meter for Electric Currents: A. M, 
London. (J. Hours-Humbert, Besancon, Froance). 

Figs.|—A clock actuates a rotating contact arm passing over a 
scries of contacts, the arm and contacts boing connected to the 
sub-derivations in which the lampsare placed. "rhe arn completes 
tho olrouit through an electro-magnet which operates tha register. 


ing mechanism. Referring to the illustration A BC, &u., are the 
lamps arranged in multiple are derivations a bc, &c., between the 





maink X Y. The circular scrios of contacts a2 U2 c2, &., are con- 
nected to thederivationa abc, &c., and the arm o, which makes 
contact with these contacts, asit is uniformly rotated by clook- 
work, is connected through the electro-magnet Z with the main or 

| with each of the derivations. If the corresponding lamp is in 
circuit when the arm o makes one of the contacts, a current will 
pass through tho electro-magnet Z, which attracts its armature 
and operates the registering mechanism, Thisn * “7 " 
the number of lamp hours. (November 20, 1888). 


5468. Rivetted Joints: J. A. Rowe, North Shields. 
{6d. 9 Figs.J—The joints are constructed so as to leave between 
the edges of the adjoining plates a space sufficient to allow of 
caulking the edges of the plates against the butt straps, the 
rivets being closely pitched. (November 20, 1888). 


5469. Secondary Batteries: F. M. Lyte, Putney, 
Surrey. {[4d.)]—This refers to electrodes of secondary batteries 
constructed as described in Specification 3452 of 1882. The electrode 
is constructed of a pair of non-conduoting plates serving as supports 
for studs, prisms, or bars of active material held in contact with an 
intermediate plate of conducting material. The studs or bars are 
caused to adhere securely by placing their bases on the central 
conducting plate and moulding or pouring around them some 
suituble material such as pitch. The prisnis, strips, or bara may 
be reduced eithor before or after being placed in contact with the 
contra] plate and may bo securely hold In pce by a grating of 
lead cast or made to fit over them, the studs projecting through 
apertures, or if the central plate is of metal, the studs or prisms 
may he passed through holes therein, or wire gauze in coated on 
both aides with the activo material. Short wires pass trans- 
versely through the active material and through the intermediaty 
plate. Solutions of sulphates or acid sulphates of the alkaline 
metals or phosphoric acid may be employed as the oxciting 
solution, (November 20, 1883). 


5471, Telegraph and Telephone Lines, &c.: H. H. 

6, London, u .C. Chambers, Cincinnati, Ohio, and N.C. 
Gridley, Chicago, IU., U.S.A.) (6d. 7 Figs.}—One or more induo- 
tion wires aro arranged in close proximity to the aérial conductor: 
and are inaulated from the supports, conductors, and earth, If 
the conductors are insulated they may surround the induction 
wire. (November 20, 18838). 


6473. Electric Lamps: H. H. Lake on. (7. J. 
McTighe and J. T. MeConnel, Pittsburgh, enn., U.S.A.) 
6d. 3 Figaj—A short circuit, across the terminals of the ean 

as two interruptions or ‘‘ breaking points,” one adapted to he 
closed | the weakening of the feed or main magnet or the 
abnormal strengthening of a shunt magnet, and the other adayped 
to be epanee by the pressure of one carbon upon the other, And 
closed by their separation. Referring to the illustrations, the top 
plate, which is rigidly connected to the bottom plate, carries tho 
main magneta © and the shunt magnots D, A horizontal lever F ia 
pivotted to a fixed bracket, and one ond ie pivotted to a vertical 
arm carrying the crossplece b, to which the cores of the hollow 
main maynete C are attached, and the othor ond is connected to 
the cores of the shunt magnets D in a similar manner. A vibrating 
lever f, pivotted at one end to a fixed support, fulcrums upon a 
ourved surface of the lever F, and the other end is connected to u 
atandard g protecn eg upwardly trom a box h surrounding the 
toothed carbon-holder G. A smal] pinion, journalled in the box 
and engaging with the rack teeth, carries on its shaft the escape- 
ment wheel 1, which is controlled by a weighted escapement pallet 
ivotted to the standard g, and ongages with a detent m pivotted 
oan arm projecting fromthe box/, The magnets C when oxcited 
raise the end of the lever F, thus lifting the s-ver f, box i, and 
(the wheel ¢ being locked by the detent m) the rod G, and csta)- 
lish the arc, the change in the fulcrum of the lever f compensating 
for the increasing attraction as the cores are drawn into *"- 
magnet. When the arc becomes abnormally long, the magnets D 
lower the lever /, box h, and rod G, and eventually the toe of the 
detent m comes against an adjustable stop, releasing the wheel 1 
and allowing the rod @ to descend, the descent being reyulated 
by the weighted pendulum. Tho rod G and standard g pass 
through an opening in the lever F, to which ie attached near one 
end the adjustable retractile sprin pr The vertical arm connect- 
Ing the lever F and crosapiece b is insulated from the piece 6, but 
has a slight vertical play in relation to the piece 6, which piece 
when unattracted rests in contact with an inaulated metallic 
washer on the vertical arm and a pin depending from the washer 
bears againat a contact brush ¢. The lower carbon-holdor slidvsa in 
an insulated metallic socket, and an ineulated pin on ite stem 
bears upon a spring P, which holds the carbon-holder slightly 
raised and aJzao makes a contact, except when the upper carbon 
rests upon the lower. The spring is in connection with tbe brush 
t and the contact piece to the insulated metallic socket and by a con- 
ductor to the — terminal. The normal circult of the lamp is from 
the + terminal through the colle O and by « brush to the rod G, 
carbons, metallic socket and — terminal,| The attraction of the 
magnets C on the piece } breaks the contact with the washer, The 
arc belng struck the contact at P is made. If the normal cirouit 
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supplied the district visited, an #:—ited tenders for the 
erection and working of anoth, similar station for 
the Mansourah district. Unfortunately the troubles in the 
Soudan broke out, Nubar Pacha replaced Shereef, and 
the arrangements made by the Government of the latter 
were in a great measure set aside. Colonel Scott Mon- 
crieff (who was appointed about this time) waa forced to 
reduce his budget at the expense of many salutary re- 
forms, and unfortunately with respect to the wator supply 
of the district, which forms the subject of these remarks, 
At first Colonel Scott Moncrieff seemed favourable to the 
views advocated in the Exposé of the late ministry ; but 
after the Soudan troubles, driven, perhaps, by pecuniary 
necessity, he unfortunately determined to make an 
attempt to raise the waters of the Nile by meana of the 
Barrage, and that work is now being strengthened in a 
manner which he expects will enable it to perform the 
office for which it was designed, Most experienced 
engineors, native and foreign, belicve that the attempt 
will end in failure. Mr. B. Baker's zapite description 
of the work is of a very discouraging kind, especially as it 
is known that when the Barrage was baing examined with 
the view to converting it into a railway bridge, a diver 
was actually able to make his way right under and across 
a portion of it! Colonel Moncrieff is very frank about 
his attempt, and is quite prepared for a failure; but a 
failure may prove very disastrous indeed, because, as 
Rousseau ae points out in the Exposé, the Barrage now 
serves an invaluable purpose in regulating the amount of 
water passing down the Damietta Nile. Mr. Baker 
mentions the tendency of the rivor to follow the shorter, 
ur Rosetta branch, hence, if any serious failure of the 
Barrage were to occur, the lands depending on_ the 
Damietta Nile would suffer very Colonel Scott 
Moncrieff and his assistant have been but a short time in 
the country ; they have not yet seon the Nile through all 
its phases. It would surely have been more prudent to 
voxtpons the dangerous experiment of dealing with the 

Jarrage to a future time. : 

Although, on the present occasion, but a small portion 
of the country was visited, yet at other times the author 
has traversed many miles of the canal system both in 
Upper and Lower Egypt, and everywhere the same 
artes of the vital interests of agriculture exists, Nothing 
but a atrong Government, served by capeble and honest 
officers, wil be able to achieve the reforms which will 
lace the irrigation, drainage, and communications of 
i pt on a par with those of the other civilised countries 
with which it has to compete. The grand schemes which 
have from time to time been broached for the construction 
of regulating reservoirs on the Upper Nile are, as Rousaeau 
Pacha pointy out, works requiring long years and lar 
sums of money. But the immediate necessities of the 
cultivable lands can be satistied with but modorate outlay, 
and the returns will be immediate and abundant if the 
expenditure ix controlled by capable and honext adminis- 
tratora; but the work must be dono at once if the 
revenues of Egypt are to be maintained. The Ministry 
of Public Works has declared emphatically that ‘‘ the 
country cannot wait.” 











FOREIGN AND COLONIAL NOTES. 

Accelerating a Rainfall.—A design has been submitted 
to the Victorian Minister of Water Supply of a contri- 
vance for bringing down rain. It is in the form of a 
balloon, with a charge of dynamite underneath, to be 
sent into the clouds and fired by wire connecting it with 
the earth. The inventor, Mr. E. 8, Haines, of Richmond, 
intends to try the scheme in the dry districts of New 
South Wales. 


Canadian Rrawback on Cut Nails.—An order in council 
har been issued at Ottawa, allowing a drawback on ex- 
ports of cut nails manufactured in Canada, not finer than 
small thirds, of 90 per cent. of the duty paid on iron im- 
ported to make them. 


Bridge Improvements on the Grand Tru nk.—In the course 
of the half-year anding December 31, 1883, the Grand 
Trunk Railway Company of Canada expended 27,125). 
in the replacement of wooden bridges by iron and stone 
atructures, 


Wood Paving at Sydney.—Tho work of paving the 
atreets of Sydney, New South Wales, with wood, is being 
carried on toa considerable extent, and already the area 
of these pavements represents betweon 14 and 15 aores, 
while about 14 acres tnore are to be done. 


Gas at Paris.—The revenue of the Parisian Company 
for Lighting and Heating by. Gas amounted in the first 
four months of this year to 1,127,896/., showing an increase 
of $8,909/., or 3.10 per cent., as compared with tho corre- 
sponding period of 1883. 

The Electric Light in Australia.—-For some time past 
negotiations have been proceeding for an pe eamarion 
of the interests of the Australian Electric ompany 
Limited) with those of the Australasian Electric Light, 

ower, and Storage Company (Limited). An arrange- 
ment just entered into between the directora of the Aun- 
tralian Company and the general manager of the Aus- 
tralasian Company has been ratified by the directors and 
shareholders of the latter company in London, and will 
have the effect of importing fresh capital into the busi- 
noas. 


Locomotives on the Philadelphia and Reading Railroad.— 
The Philadelphia and Reading Railroad Company pro- 
poses to build 44 locomotives weighing 42 tone each. ey 
will be run on the Bound Brook route to New York, 


French Ratlwaye.—At the close of 1883 there were 
16,965 miles of railway of general interest in operation in 
Franoe. The extent of line completed in 1883 vee 
niles, The revenue acquired in 1883 upon all the 
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metres of earth to excavate in connection w 
The extraction already effected is returned at 1,800,000 
cubic metres. 
at Lyons have been set to work at either end of the canal; 
it is estimated that these en 
8000 cubic metres of earth d 
canal present difficulties ; they are expected, however, to 
be completed in three years, 


into France in the first four months of thie 
to 454,595 tons, as compared with 520,978 tona in the 


Was made as 
131,140 tons; 
Algeria, 69,213 tons ; and other countries, 
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was 43,839,761/. The corresponding revenue collected 
won 43,674,760) Having regard to the additional 


mileage brought into operation in 1883, the traffic results 
of last year must be considered disappointing, 


Isthmus of Corinth Canal.—There are 10,000,000 cubic 
lth this canal. 


Two powerful excavating machines built 


nea will remove about 
y» The works of the 


Iron Minerals in France.—The importa of iron minerals 
ear amounted 


corresponding period of 1888, and 480,202 tons in the 

corresponding Foned of 1882. The total of 454,595 tons 

ollows: Belgium, 60,566 tona; Germany, 

Spain, 162,495 tons; et ae tons; 
tons, 


A Curious Customs Dispute.—A. dispute has arisen 
between the Victorian Customs authorities and the Weat- 
inghouse Brake Company in regard to the duties payable 
on the patent parts of that brake. The company con- 
siders that the duty should only be charged on the 
English prices of the brake, 50/., but the Customs authori- 
ties desire to charge on the rove also on each brake. A 
quantity of brake machinery haa been detained pending a 
settlement. 


The Suez Canal—Theo rough revenue of the Suez Canal 
Scere in 1888 amounted to 2,740,984/, After provi- 
sion had been made for working oxpenses, atatutory allo- 
cation to the reserva, interest at f per eent., per annum 
upon capital, &c., a balance of 1,434,421, remained avail- 
able for the payment of a further dividend. The total dis- 
tribution upon each 201, share for 1888 has been fixed at 
31. 11s. 1ld. This is equal to about 172 per cent. por 
annum, In consequence of the appointment of some 
additional English directors the number of members of the 
council of administration has been carried from 14 to 32, 


South Australian Jettiea and Wharvee.—The South 
Australian Government has constructed upwarda of sixty 
jetties and wharves, at a cost of about 3738,000/,, exclusive 
of the Goolwa, Port Augusta, and’ Port ‘Wakefield 
wharves and jetties at Victor Harbour and Wallaroo, 
which are included in the cost of railways; the Althorpe 
Island and Penguin Island jetties, built with funds pro- 
vided for the lighthouses there, and the Mundy-street, 

ueen’s, and Dockyard wharves, Port Adelaide, (Jueen’s 

harf, Port Pirie, and the Port Wakefield (1000 ft. 
Wharf, pete for out of loans for deepening and improvin 
ports. One or two of these structures are useless, sever 
are seldom or ever used, no revenue whatever is received 
from about a dozen which cost upwards of 30,000%., and 
only about 370/. per annum, or rather more than one-half 
er cant., for about twenty which cost upwards of 63,0001. 
Many of these jetties were built with money borrowed at 
no lesa than 4 per cent., and a considerable sum (about 
2000/.) ia spent every year for maintenance, &c. Most 
of the jetties have been placed under the control of the 
South Australian Marine Board, and the total revenue 
received during 1883 for tolls and leases, including sums 
paid by owners of private jetties, was about 2400/. The 
tolle charged for goods placed on Marine Board jetties are 
very low, and a proposal to increase them will shortly be 
brought forward. 


~_—* 
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5088. aenpement of Ciroults and "ep? eng 
for the Distribution of Electricity: J. 8. Beeman, 
London. {6¢. 12 Fige.J--Two or more generators or sets of 
generators, preferably producing currents of equal or nearly 
equal electromotive force and also quantity, being fitted when 
necessary with means whereby the electromotive force and 

vantity are regulated, are employed. Thue + conductor from 
the first generator is taken by a convenient route towards the 
second generator, and alongside and parallel to the — conductor 
of the second generator ; the + conductor from the second gene- 

y 





rator is taken a conveniont route towards a third generator, 
and alongside and abigail to the — conductor of the third ene- 
rator, and #0 on; the + conductor of the last generator being 
alongside and parallel to the — conductor of the first generator. 
Automatic or other resistances, such as lamps, motors, &c., are 


[Jun 4, 1884; 


laced between the + conductor of one generator the — oon- 

Eager len ceo bray ene 
are conn ween the condu nthe ordina 

way. This arrangement ie aleo Appicabis to circuits havin af 
central compensating conductor. en the translating dev 
are a in series, the + pole of the frst generator is con- 
nected to the — pole of the second generator through the trans- 
lating devices, and so on. Tho generators may 
secondary batteries, dynamo or magneto-electric : 
The patentee does not claim the above as applied for telegraphic 
pro He also states that he is aware of the following speci- 

Oations ;: 


1880, 4548, and 6199 of 1882, and 2204 of 1888. (Octobor 

517%. Steam and Hot AirGenerator: W. Turnbull, 
London. (8d, 7 Figu.}—A portion of the heat or waste heat 
from the furnace of a steam boiler is utilised in tubular receptacles 
for heating air, the receptacles being supplied with compressed air 
forced therein by pumps. Referring to the {lustration, the hot 
gases from the boiler furnace and combustion chamber pass 
through tho boiler tubes into the smokebox and from thence they 





pass through the tubes / of the hot air generator a4 into the 
chimney, A pipe A conneota the combustion chamber and thu fluo 
of the hot air chamber and ia provided with dampers by which 
the quantity of gases passing directly js controlled. The air is sup- 
plied by a pump through tho pipes & and passes off through the 
pipes 1, These improvements are also shown applied to locomo- 
tive and stationary boilers, (October 81, 1888). 


5202. KZlectric Meters: R. Belfield, Tulse Hill, 
Surrey. (6d. 13 Figs }—In order to measure clectric potential, 
and especially the potential of rapidly alternating currents, four 
double quadrants are mounted upon an insulating base, and con- 
nected together in pairs, the copes te quadrants forming a pair. 
A needle having approximately the form of one pair of quadrants 
is suspended by a wire between tho upper and lower surfaces of the 
double quadrants, One terminal of the circuit is connected through 
the suspending wire to the needle, and also to one pair of quadrants, 
and the other torminal is connected to the other pair, the needle 
boing then repelled by one pair and attracted by the other pair, 
and is thus caused to leave ite sero point. It is brought k 
to the zero point by turning the capstan head to which the sus- 
ponding wire ia attached, and the amount of the movement of the 

ead is read off upon a scale which may be graduated to read 
directly in volta. e axis of neadle is guided #e ay to retain the 
needle parallel to the quadrants. Jn another arrangement two 
discaare cmployed, tho one fixed and the other suspended over it. 
The discr are connected to tho terminals of the cirouit, and the attrac- 
tion between them is measured. In order to measure electric cur- 
rents, a wheel or drum is mounted to revolve between a 
having their axes coaxial with the axle of the wheel or drum. 
current to be measured paseos through the whoel or drum and 
alsothrough theooils, The wheel or drum consists of radial arma 
fixed upon two bosser, the two sets of arms being connected by 
conductors parallel to the axis. The current passes from the bors 
up one set of arms to the conductors, down the other set to the 
other boss, Tho same or another portion of the current passes 
in opposite directions through the two coils, A fly revolving in 
& trough of mercury or othor fluld is arranged on the axis of the 
wheol or drum, and the axis is connected to a registering train of 
wheelwork. In order to convert this into an ampdére meter, the 
fly and registering train is dispensed with, and the axis is caused to 
lifta welght at a varying leverage by means of a curved arm 
attached to the axis, or to strain o spring, The deflection of the 
tse can be made proportional to the ourrent. (November 1, 


air of coils 
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5238. Eleotrio Generators: H. London. 
(Bain Electric Sele Chicago, U.S. Figs.)—As 
will be seen from the tlustrations, the field magnets consist of 
two core pieces 1 provided at their ends with semicircular yoke 
pieces Aand at their contres one hollow pole-pieces, The 
armature shaft D revolves in bearings in the pieces A which are 
clamped together, and to the baseplate by rings J and bolts. 
The do pe of this construction is to make each part of the field 
magnets interchangeable and 80 that they can be ‘‘ turned” at one 
chucking. A segment of the yoke rests in a concaved piece in 
the base, so that the fleld magnets will not fall apart when the 
rings J are loosened, and they can be turned round to any angle 
and again clamped. The armature consists of a spider frame K, 
the ends of the arms being provided with blades o upon which are 


J, Haddan, 
) [l0d. 18 


wound insulated iron wires L to form the body of the ring. The 
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coils M of insulated wire arc wound around the core and bound 
with cloth canvas and shellac. The coils are connected to the 
commutator by conductors lying in grooves in the shaft D and 
covered by a sleeve forming a bearing for the shaft, and havin 

disos at aithor end with grooved peripheries to prevent the o 

coming in contact with the conductors, The coils, of that 
type of armature in which the coils are connected in a closed 
circult, passing at or near the neutral points of the field, are 
utilised in a separate circuit. Supposing there to be lx 
coils on the armature, the two te coils are connected 
in a single circuit and the term of this circuit are each 
connected to a separate commutator each conslating of three 
equal segments insulated from each other. The other egy of 
coils are connected in a similar manner to the other segments of the 
commutators. Brushes bear on opposite pointe of each com- 
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mutator, and the two brushes of one commutator being connected 

to the terminals of the main circuit, aad the two brushes of the 

other commutator together, it will be seen that the two coils 

ing . wah the neutral pari of pee tld = out of erent an hae 
0 courted n series ; OT ) nd- 

brushes of each commutator are connected to the terminals of the 


¢ 
main circult, the two alroults of the coils will be in multiple arc. 
an tha nnmbar of aaile de anme miulttnia vf fanr the tarminala 


that described above. The terminals of each pair of coils are also 
connected to opposite segments of a commutator having six equal 
segments, the es bearing on the segments so that the cirouit 
of the pair of colle is closed just as it is opened at the other two 
commutators. Ifa continuous current be desired in this miner 
circuit, each sagment is. divided into two equal and insulated 
parts, each part being connected to the nearer part of the opposite 
segment, his olroult may then be employed for exciting the 
field magnets. In another arrangement the two circuits of the 
four coils cutting the lesser number of Hnos of magnetic force are 
connected in parallel circuit, and the two colls cutting tho greater 
number in series. In this arrangement each of the brushes of the 
two commutators (described above) of the main circult is divided 
into two pares, one being slightly in advance of the other, or the 
atrips of the commutator may overlap or be arranged Spirally. 
The minor commutator has six insulated and six oonduoting 
segments, the brushes heing connected together so as to short- 
ciroult the two coils passing through the neutral position, the 
other four coila being then in series; the ciroult connecting the 
brushes of the minor commutator may include a very high re- 
alstance which may be adjustable. (November 5, 1888). 


5344, aratus for Froducing Intense White 
. on a B. Abel, London. (C. Clamond, Paris). (6d. 
j= @ 


combustible Ras passes into an annular chamber and 
issues from perforations and comes in contact with a heated central 
air supply producing a series of amall flames that rine up into a cage 
of refractory material. (November 5, 1883). 


5249. Steam Engines: T. Hunt, Manchester. (64. 
17 Figa.}—In steam engines for tramways, &c., the uptake of the 
engine boiler fs placed on the side farthust from the redoor, the 
intervening space being provided with pendent tubes or water 
spaces. The chimney consists of two concentric tubes, the space 
between which is filled with a non-conductor of sound. A valve 
varies automatically the area of escape for the exhaust steam 
according to its pressure, The overflow from the injectors is led 
back to the water tanks, Tho rovorsing gear and ateam regulator 
are actuated by pressure from the boiler, (November 6, 1833), 


5301. Multiple Drilling, Boring, Turning, and 
chines J Garver, ottinebaue (6d. 


Tapp Ma :oW, 

5 &.J—A long horizontal shaft drives by means of worm gearing 
a series of vortical spindles, any or all of which can be disconnecte 
(November 9, 1883). 


6318. paratus for at Sea: W. Balch, 
Greenwi (6d. 4 Figs.J—A signal rooket comprises an 
outer casing, acap chamber with cap, a fuzo, a detonated charge, 
and stars which are red or green as required. The discharging 
apparatus comprises a hinged barre) or tube provided with a 
central firing pin and passages for the escape of gases. (No- 
vember 10, 1888), 


5348. Bridges, &o,: W. R. Kinipple Greenock. 
le. 14 Fige.)—Carriages on rollers are capable of being travelled 
ongitudinally backwards and forwarda on high level girders and 

the meeting enda of the pala of the two movable parts of a low 
level roadway are suspended from these carriages. eshore ends 
of these girders are supported on rollers on the -adjacent fixed 
spans. Several arrangements are described. Swing bridges aro 
ivotted at one end and their other endis carried by carriages 
ravelling on high level girders. (November 18, 1883). 


5349. Connection of Pipes for Communicating Fluid 
Pressure to Work Brakes on Rallway Trains: C. D. 
Abel, London. (G. Westinghouse, Pittsburgh, Penn,, U.S.A.) 
(Gd. 6 Fige.J—Two separate hose pipes or two separate sets of 
jointed pipes aro arranged to extend from a valve box on one 
carriage to a similar box on the next, The valve box has in each 
case & middle chumber communioating with the metallic pipe that 
is fixed on the carriage, and has two lateral branches communi- 
cating respectively with the two flexible ee These branches 
are governed by a duplex valve, which in its middle position closes 
neither branch, but moves to close the unsound passage when one 


by means of clutches. 





of the branches gives way. Referring to the illustration, the 
middle chamber A of the valve box communicates by a branch B 
with the fixed pipe of the carriage, and is provided with two 
branches C Cl. D! are the valve seatings and E the valve. As 
shown in Fig. 1, the flexible connection to the pipe C is supposed 
to have been damaged. In order to avoid the duplication of the 
coupling and uncoupling arranffements, a single intermediate 
coupling has attached to each part a valve box of the kind de- 
ecribed above, the two lateral pesesice being yoverned by the 
valve and connected to the flexible pipes, and the other passage 
being open to the coupling. (November 18, 1883). 


5381, Lowering, Maising, and Releasing Ships’ 
Boata: O. J. Fox, Birkenhead. (8d. 6 Fige,)—This con- 
sista essentially of a rocking arm pivo at one end to the deok, 
and at the other to a supporting bar oonneocted to a crutch arm 
which bears the boat. ovember 18, 1888). 


5387. Hydro-Carbon Furnaces: A.J, Boul_,______. 
oe D. Orvis, Chicago, U.S.A.) (8d. 7 Fige.)—The hydro-carbon 
{quid is forced by means of steam into a retort heated directly by 
a furnace, and rises and escapes in the form of vapour to the fire 
chamber. (November 18, 1888). 


etree a ee et a Oe PT =p By aro Oa. .-— 
Gases: W. R. Lake, London. (7. 3. Fogarty, Brooklyn, 
U.S.A.) (8d. 2 Fige.}—This consists mainly in converting the 
atmospheric nitrogen, discharged with the hydro-carbon d 
other products of furnace combustion, into ammo gas, re- 
moving the ammonia from the aoe and then passing the remain- 


nitrogenous deprived 0 oxide and carbonic acid 
ing retorts containing bituminous coal mixed with an alkali or 


&A 
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alkaline earth while undergoing dostructive distillation for th 
generation of [lluminating and heating gas. (November 13, 4683), 


Engraving, Outting, or Im- 

Pattern, &c.: H J, 
—_, —-_~.—. (The Bain Electric Company, Chia, 
U.S.A.) (6d. 2 Figa.}—The position of the cutting or formin 
tool is adjusted by means of an electrical regulating device, A 
transparent or translucent pattern moves in unison with the plate 
to be engraved, and is subjected to raya of heat or light which are 
afterwards received upon a selenium cell or ite equivalent in con- 
nection with the regu g device, (November 14, 1888). 


6681. draulic Lifts: J. H. Johnson, London. 
(A. M. L. Crouan, Parix). (10d, 17 Fiyw.)—The distributing 
apparatus is operated by eccentric studs causing either of two 
main valves to open, and at tho same time maintaining the other 
main valve closed according as the controlling wheel is turned in 
one direction or the other, the said main valves being provided 
with auxiliary or rolieving valves and trunks working in cylinders, 
and with pendent cylindrical projections on the lower side, 
whereby the flow of water is yraduated, Roper are employed for 
actuating the distributing apparatus. (November 14, 1488) 


S411. Petroleum Heating Ap tus: R. Schulz, 
esden, Saxony. [6d. 2 +The hydro-carbon is con- 
verted into spray by means of an ejector, and compressed air or 
steam, and passed through a series of three concentric fire tubes. 
(November 16, 1888). 


6490. Tool Holders for Lathes, &o.; M.C. ard, 
Zsher, Burrey. ((. S. Jones, Cawnpore), (6d. 4 Fige.J—The 
tool holder is constructed with a cylindrical swivel-head carry- 
ing an internal plug, through slots in both of which the tool is 
passed. A screw bolt passes through tho stem of the swivel-head 
and bears against the plug so as to grip and hold the tool, and o 
nut screws on tothe oxterior of the stem of the swivel-head to 
lock it to the shank. (November 17, 1883). 


6422. D o-Electric Machines and Electro- 
Motors: Sir C, T. Bright, London, [6d. 4 Figs.j—The 
aystem deacribed in Specification 2280 of 1883 is applied to alter- 
nating current generators. Referring to the illustration, the iron or 
steel shaft is divided into two partr N and 8 by a piece of brass, the 
adjacent faces of the two parts being expanded into discs, from the 
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outor edges of which are cut spaces dividing the discs for a suit- 
able depth into radial arms forming the poles. A fixed ring C 
co-axial with the shaft N 8 carries a series of coils f with or with- 
out soft iron cores. The shaft is polarised by electro-magnetse 
excited by a separate generator, or by permanent magnets, or by 
a combination of the two. Tho stationary armature coils are 
connected to fixed terminals. (November 17, 18838). 


5425. Automatic Feeding of Boilers: A. Mayhew 
London, (6d. 4 Fige.jJ—This comprises two cylinders connected 
together at the base, and fitted with suction and delivery valves. 
The water is drawn into the apparatus by means of a vacuum 
created by the action of the steam. A pipe extends from the 
suction and delivery valves to nearly the top of one veaacl. A UJ 
shaped pipe connects the bottoms of these vessels, the top being con: 
nected by a passage controlled by a valve. (November 17, 1883). 


5431. Steam Engines: W. P. Thompson, Liverpool. 
(F. D. Cumnver, Detroit, Mich,, U.S.A.) (8d. 14 Fige.J—The 
exhaust valves are arranged at a lower level than the cylinder 
and the main steam and exhaust valves are operated simulta- 
neously by one eccentric, eccentric rod, androcker arm, Secondary 
valver may be combined with the main exhaust valve and dis- 
tribute the steam to the auxiliary heater and a condenser. The 
cut-off _ ig operated by an independent eccentric, (November 
17, 1888). 


8446. Facilitating the Coupling and Uncoupling 
of Railway Vehicles. G. W. von Nawroocki, Berlin. 
(P, Madsen, Berlin). (Od. bh Fige.J—The coupling link is oon- 
nected by oa short link with a were link turning on nuts guided 
in the drawbar and controlled by a screwed rod operated by 
worm gearing from a horizontal shaft. The ongaging and dis- 
-ap-n-ng is effected by a divided lover eda on & transverse 
shaft, the coupling being drawn up tight by the worm gearing. 
(November 19, 1883). 


8448. Telephonic or Microphonic Apparatus: H. 
H. Lake, London. (J. Berliner, Hanover). . 7 Faga.jJ—A 
pulverised or granulated conducting inaterial is Employed under 

ressure, cither in a dry state or moistened with water or other 
iquid. Referring to the illustration, the flexible speaking tube ¢ 
is wound around a drum B and one end Is fixed in a metallic sleove 
screwed into a brags disc connected by scrows toa ring of insula- 
ting material. Between the ring and disco is a perforated plate 
covered with a thin shect of platinum serving as a support for the 


Lime Lina 


Battery 





granulated material, such as iron filings or graphite contained in 
thechamber. Upon the pulverised material resta a weight covered 
on the underside with a sheet of platinum and surrounded by 
cotton wool. The disc or weight carries a small rod connected by 
a conducting band A to a screw fixed to an insulating plate and 
connected by a conductor & toan induction coll /. The other ter- 
minal of the induction coil is eonnected to one pole of a battery 
and the brass disc to the other pole of the battery. The connec- 
tions are clearly shown in the Illustration, Slight modifications 
are shown. (November 19, 1883). 






23 
td 
8469, Railway 7 tH 

le 10 #.j—Tho patie refers Seo his sibhralegomony mothe 
796 of 1881 and 1527 of 1682. “The tilting rail mentioned in the 
latter o cation is raised by an arm fixed on a shaft 

under the rail to the side of the line, the counterweight being 
fixed to this shaft by means of an elbow lever, The semaphore 
signal may be combined with a bell or other audible signal which 
can be disconnected. (November 20, 1883), 


Meter for Electric Currents: A. M, Clar 
(J. Hourr-Hwmbert, Besancon, France), (6d. 
«.J—A clock actuates a rotating contact arm passing over @ 
ea of contactu, the arm and contacts being conneoted to the 
sub-derivations in which the lampsare placed. Thu arm completes 
the olrouit through an electro-magnot which opvurates the register: 
ing mechanism. Referring to the illustration A BC, &., are the 
lamps arranged in multiple are dorivations a Uc, &,, between the 
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maing X Y. The ciroular series of contacts a2 b2 ¢2, &c., are con- 
nected to thedorivationa abc, &c., and the arm o, which makes 
contact with these contacts, as it is uniformly rotated by clock- 
work, is connected through the electro-magnet Z with the main or 
with each of the derivations. If the corresponding lamp is in 
circuit when the arm o makes one of the contacts, a current will 
pass through the electro-magnet Z, which attracts its armature 
and operates the registering mechanism, This meter thusigives 
the number of lamp hours. (November 20, 1888). 


5468. Rivetted Joints: J. A. Rowe, North Shields. 
(6d. 9 Fige.jJ—The joints are constructed 6o as to leave between 
the edges of the adjoining plates a spacc sufficient to allow of 
caulking the edges of the plates against the butt straps, the 
riveta being closely pitched. (November 20, 1888). 


6469. Becondary Batteries: F. M. Lyte, Putney, 
Burrey. ([4d.)--This refers to electrodes of secondary batteries 
constructed as described in Specification 3452 of 1852, The electrode 
is constructed of a pair of non-conducting plates serving as supporta 
for studs, prisms, or bars of active material held in contact with an 
intermediate plate of conducting material. The studs or bars are 
caused to adhere securely by placing their bases on the central 
conducting plate and moulding or pouring around them some 
suitable material such as pitch. The prisms, strips, or bars may 
be reduced either before or after being laced in contact with the 
central plate and he be securely held in place by a grating of 
lead cast or made to fit over them, the studs projecting through 
aportures, or if the contral plate is of metal, the studs or prisins 
may be passed through holes therein, or wire gauze is coated on 
both sides with the active material. Short wires pass trans- 
versely through the active material and through the intermediate 
plate. Solutions of sulphates or acid sulphates of the alkaline 
metals or phosphoric acid may be employed as the exciting 
solution. (November 20, 1883). 


S47%. Telegraph and Telephone Lines, &o.: H. H. 
att, Bia (J.C. Chambers, Cincinnati, Ohio, and N. C. 
Gridley, Chioago, IU., eee i (ed. 7 FFige.}—ne oF more induo: 
tion wires are arranged in clove proximity to the aérial conduotar: 
and arc insulated from the 8u ports, conductors, and earth. If 
the conductors are insulated they may surround the induction 
wire, (November 20, 18838). 


5472. Electric Lampe : H. H. Lake, on. (7. J. 
McTighe and J. 7. McConnell, Pittaburgh, Penn., U.S.A.) 
[ee 8 th pao oes short circuit, across the terminals of the pom 

two u 


interruptions or ‘ Abies | points,” one adapted to 
closed By the weakoning of the feed or main n et or the 
abnorma. 


atrongthening of a shunt magnet, and the other aday : 
to be opened by the pressure of one carbon upon the other, and 
closed be thoir separation. Referring to the illustrations, the top 
plate, which is rigidly connected to the bottom plate, carries the 
main magnets C and the shunt magnets D, A horizontal lever F is 
pivotted to a fixed bracket, and ono end is pivotted to a vertical 
arm carrying the crosspiece 6, to which the corer of the hollow 
main magnets C are attached, and the other end ik connected to 
the cores of the shunt magnets D in a aimilar manner, A vibrating 
lever f, pivotted at one ond to a ‘ixed support, fulorums upon a 
curved surface of the lover I, and the other end is connected to u 
standard g projecting upwardly from a box A surrounding the 
toothed carbon-holderG. A small pinion, journalled in the box h 
and engaging with the rack teeth, carries on its shaft the raed 
ment wheel t, which is controlled by a weighted cscapement pallet 
ivotted to the standard yg, and engages with a detent m pivotted 
oO an arm projecting fromthe box/, The magnets C when excited 
ralsc the end of the lever F, thug lifting the lever /, box h, and 
(the wheel i being locked by the detent m) the rod G, and estab- 
lish the aro, the change in the fulcrum of the lever f compensating 
for the increasing attraction as the cores are drawn into the 
magnet. When the arc becomes abnormally long, the magnota D 
lower the lever f, box A, and rod G, and eventually tho toe of the 
detent m comes against an adjustable stop, releasing the wheel i 
and allowing the rod G to descend, the descent being regulated 
by the weighted pendulum, The rod G and standard y pass 
through an opening in the lever F, to which is attached near one 
end the adjustable retractile sprin a The vertical arm connect- 
ing the lever F and crosspiece b is insulated from the piece b, but 
has a slight vortical play in relation to the plece b, which piece 
when unattracted reste in contact with an insulated metallic 
washer on the vertical arm and a pin depending from the washer 
bears against a contact brush ¢. The lower carbon-holder slides in 
an insulated metallic socket, and an insulated pin on ite stem 
bears upon a spring P, which holds the carbon-hoider slightly 
raised and also makes a contact, except when the upper carbon 
rests upon the lower. The spring is in connection with the brush 
t and the contact piece to the insulated metallic socket and by a cun- 
ductor to the — terminal. The normal circuit of the lamp is from 
the + terminal through the coils C and by a brush to the rod G, 
carbons, metallic socket and — terminal) The attraction of the 
magnets C on the piece b breaks the contact with the washer, The 
arc being struck the contact at P is made. If the normal circuit 
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contact this ctrouls ts t ke 
into action, (November 20, 


GATS. Manufacture of Oxide of 
Teondiom. [2d.}—Matallic sino, cntained nthe mnt ee TIOe, 


other gaseous arising from treatment of 
= poll ern Merde Were oxidised. (November al, 
6. 


S475, Steam Hammers: J. Cochrane, Barrhead, 
W.B. (6d. 8 Fige.\—The ag as the valve and of the porta by 
which the steam enters the of the oylinder are made of an 
angular form, and the valve can be turned independently of its 
longitudinal movement. The valve gear can be changed from 
elf action to hand action. (November 21, 1883). 


6468. Furnaces for Heating Ingots, &o.: E. W. 
Richards, Middles hh. (8d. 6 Fige.J—Tho furnace is 
provided with a series of vertical chambers so connected with ono 
another and the source of heat that the heating medium travels 
over the entire length of oach ingot. (November 22, 1883). 


8480. Treatment of Alkaline Salts at High Tem- 
perature, &c.: C.A. Faure, Paris. (6d. 7 igs.J—Electric 
conduotora are embedded in the material joining the bottom of 
the pan, which is preferably of compre magnesia, and servo 
to heat the furnace. (November 22, 1888). 


6406, Sugar Cane Mills: F. M. Rogers, London. 
(A. Leblanc, Cienfuegos, Cuba). (6d. % Fivs.)~Thia relates to 
the arrangement of the rollers, to the injecting knives which are 
placed on the undorwide of the bagasse, and Shave two or more 
chambers with oblique openings, s0 as to prevent the retention of 
anid liquid, and to the arrangement of brake by which both ends 
of the roller can be slackened or tightened at the same time. 
(November 28, 1888), 


5502. Blast Furnaces: G. G. M. Hardingh 
London. (Ll. 2). York Portsmouth, Ohio, U.S.A.) see 
Figa.J—An alr-heating stove is connected to the blast furnace. 
Alr iw forced through a heating stove into the base of the gas-pro- 
ducing furnace, and haying traversed the same is conveyed and 
supplied to the blast furnace. Tho air is also supplied from the 
ulr-heating stove direct to the furnace. (Novombor 28, 1883). 


6508. Telegraphic and Telephonic Apparatus: H. 
H. Lake, London. (/. Van Hyuselborshe, Schaerbeele, 
Belgium). (8d. 12 Fiye.)—This relates to means whereby ordi- 
nary telegranis sent by the Morse, Hughes, Whentatono, or other 
apparatur, and tolophonic conversations may be sinultancously 
transmitted by the same wire over long distances. This comprises 
two conductors with two condensers and two induction coils 
coupled on a differential system in such manner that one extremity 
_of the primary oi ehoh coll Is connected withthe earth, the 
socondary circult being in conneotion with the telephonic station. 


(Noveniber 28, 1883). 
8509. Miners’ Lamps: E. Evans, Liamrwat. (dd. 
1 Fiy.J—A cylinder in suspended by an easily fused connection 
ee near the wire gauze on the inside in such manner that if 
ho gay begins burning on the inside the connection in destroyed, 
and the cylinder fallsund cuts off all communicatiof between the 
lamp combustion chamber and the outside air. (November 24, 


1883), 


B19. Ship Railways and Carriages: J. B. 
London, (iv. 12 #gu.|—This relates to means for raising ships 
from the water on cradles over carriages adapted to run upon two 
or more linen of rails, and for lowering them upon the carriages so 
as to maintain each of the ships in proper position and distribute 
ita weight over all the carriages ; and to the construction of turn- 
tables tor ship railways, the object being to deflect the carriages 
and their locomotives on to other lines. This will be fully illus. 
trated and described in an early issue, (November 24, 1833), 


8590. Burners for In the Luminosity o 
Gas Flames: F. Siemens, Dresden. [6d. « Five. feed 
lower part of tho flame ia surrounded with a heat absorbing and 
concen g coat which is utilised for heating the air and gas 
supply. (November 26, 1888). 


5588. Propelling and seeering Ships: B. Dickin- 
son, Bourne End, Buoke. [d. 2 Figu.|—Two one pro- 
pellers having blades of quick or coarse pitch, the one heing 
right-handed and the other left-handed, are arranged side by side 
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with the axes ol and are caused to rotate in unison, but | 

seiirechote. The patentee states that as the blades spprdath 
other in the lower portion of their apheres they press with 

equal power upon the water for the time being within thelr in- 
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5540, Voltaic :; A. KRhotinsky 
l4d. 9 caf tructed in the form 
Lend, Tat Aen “ ai nia tion sata tees (December 4, 1888). 
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to the illustration, two outlets Dp Dt at a distance from the ends o 
exciting liquid. The illustration ahows four superposed cells, 


and as soon ag it uncovers the port D! a portion of the steam 


the steam chest behind the part H of 


outlet c' being cloned by the valve he valve H is thus mored 
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each of which is divided into two compartments by a low zig-zay 

rtition B, A sheet of Jead or carbon of corresponding form is 
Ini in each compartment, and covered respectively with spongy 
lead and oxide of lend. The branches of the sheets as shown are 
bent into convex form. The negative plate may be zinc. The 
compartments may be charged with a yet of mercury less deep 
than the partition B and a solution of ammonium chloride or 
magnesium sulphate. Mercury and sine may be employed as the 
electrodes. (Novomber 27, 1888). 


5546. Lathes: J. A. B. de Caatelber: , Chaunde. 
fonds, Bwits. (Gd. 6 Fige.j—Thie relates to the chucks for 
holding the work and to the tool holders of lathes especially 
adapted for turning the bezels and ceutses of watch cages. (No- 
vember 27, 1883), 

0, &0.: 


5550. Manufacture of Manure from Sewag 
J. H, Kidd, Wrexham. [2d.)—Tho dried sewage sludge is 
treated with sulphuric acid and placed in an ordinary coal gas 

tee as to absorb the ammonia from the gas. (November 

7, 1888). 


5551. ererneratery Gas Furnaces: W.L. MoNair, 
Golden, Col., U.S.A. [)0d. 7 Figv.J—Suitable muffios, {tn 
which the fuel in placed, are combined with an Inclined planv in 
front of the grate and upon which the fuel is banked to prevent 
the wala of volatile matter in the fuel without first ing 
through the incundesoent coke. Suitable flues are provided for 
conducting air or steam through the coke. The muffies are built 
in sections and washed over with o glasing compound, A water 
chamber is placed undor the hearth. (Novembar 27, 1883). 


6560. Traction Engines: W. Wilkinson, Wigan. 
(6d. 4 Figa}—A worm on the engine shaft drives a wormwheel 
on the driving axle. The crankshaft is provided with adjustable 
thrust bearings. The bofler tubes are in the form of a reverse 
curve and tho length of the barrel is about one-third of its 
diameter, The superheater for rendering the steam invisible con- 


¢ 
, 
’ 
Zoaree ce we BAL PUrsr ae sSehvas erarcvarsess:: ty 
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oxhauat Gand closing the passage D', so that the steam entering 
that end of the cylinder cannot enter the steam chest. In order 
that the valve H shall be forced to make a complete stroke o 
lever is plvotted at one end and a projection at the other end is 
attached to dn extended A es apring or ite equivalent having ite 


axis parallel to the lever when tho lever is in its central position. 
If the lever be moved to one side or the other, the spring will 
thus tend to draw it further in the same direction, The end of 
this levor is received in a slot in the valve H, and when tho steam 
has forced the valve beyond its centre the spring‘ causes it to 
complete its travel. This lever is controlled by a handle and by 
peep this lever in the opposite direction to which it was moved, 
he engine will be reversed. The engine will continue to run in 
the direction in which It ia started by the handle, the handly 
vay used for atarting, stopping, and reversing. (December 11, 
1883). 


5874. Electrical Conductors: R. H. Brandon, 
Paris. ‘a F, Campbell, Concord, N.H., U.S.A.) (6d. 6 Figs.) 
—The cable is compored of a series of independent insulated con- 
ductors. The inaulation may consist of cotton, rubber, or pa- 
raffine, and is covered with an envelope of paramagnetic or da- 
magnetic material such ow iron coated with tin, zinc, or copper. 
(December 27, 1883). 

8876, Cold Drawing and Compressing Rods, Bars, 
and : BR. H. Brandon, Paris. (C. C. Billing, 
Boston, U.S.A.) (8d. 11 Fige.J—The rod la drawn through an 
adjustable die, and afterwards subjected to the action of thw 
straightening machine opposite the bearing points which are out 
of straight line, and the rod is then bentin the direction opposite 
the crook until sufficient set has been produced to overcome 
the crook. (Wecember 27, 1888), 


UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptiona with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law oases in the United States, may be 
oonaulted, gratis, at the offices of EnGiIneKRING, 85 and 86, Bedford- 
street, Strand. 


INTERNATIONAL H&ALTH EXursition Liprary.—This 
library has now been oh for about three weeks and 
appears to be a good deal appreciated by the public and 
t 


to the boiler tubes in the smokebox or of a hel 
(November 28, 1888). 


5564. Reduction of Iron and other Ores: A. M. 
Olark, London. (/. 8.0. Thiéblemont, Paria). [6d. 4 nih | 
—The ores are reduced by means of hydrogenised and carburet 

ases without bringing the ore into contact with the solid fuel, 
ae and phosphorus not being reduced. (November 28, 


coil of piping. 








5568. Manufacture of Bessemer Metal: H. D. 
ochin, Barnes, Surrey. (6d. 4 Figs.)—The converter is 
lined with masees of chromate of iron otherwise known aschrome 
ore. The illustration shows a Bessemer converter Jined with 


ose engaged in tear business in connection with the 
objects of the Exhibition, Considering the short time 
that has elapsed since the scheme was first put in opera- 
tion, the librarian, Mr. Car] A. Thimm, is to be con- 

ratulated on having so cemplete a collection of worka 

aring on the subjects of health, education, and dress 
under hia control. A sub-committee has been appointed 
by the executive in connection with the matter and meets 
at stated intervals. The Secretary of State for Foreign 
Affairs haw isaued to British diplomatic representatives 
abroad a circular requesting that they will endeavour to 
obtain reports on works bearing on the administration of 
the sanitary and education departments of the countries 
to which they are accredited. Authors and publishers 
aay oi Europe, mayors of boroughs and chairmen of 
local boards, the authorities at various health resorts, have 
aleo been invited to contribute. The number of volumes 
received up to she pieeent is estimated at about a 





The librarian is collecting current numbers of all medical, 
sanitary, educational, and peeps ares tod and scientific 
lumps A of the chrome ore, shaped so that the pieces fit each sere which tig cetacean oh sibs: he sean 
other the pieces being built up within the shell B and cemented hich f the vi the hibition, h ve 
ther. The lumps A may have a backing of figebrick. The} ¥ are 0 ree to the © 2X. LU ed 
lining may consist of irregular lumps of the chrome ore cemented | Deer tastefully decorated snd furn by Meters. Liberty 
with a mixture of coal tar pitch and magnesian limestone, or the! and Cu., of Regent-astreet, Me | or 





and mag- 
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6669. Rolling Mills fe a qa 
i p 
arrangement of rolling mill far heating and reducing a steel bloom 
n 


reeling the same as it is delivered from the last pair of rolls, 


5701. Steam Engines: T. , Cra hoods. G. W. 
Price, Baltimore, Maryland, ott one J} erring 


the cylinder dlightly greater than the thickness of the piston, com- 
municate rospectively with the ends of the steam chest. Suppos 
ing the steam to enter the cylinder at the end A, through the valve 
port h! as shown, it forces the piston to the other end of the erlinder, 


passes 
# main valve, the valve K} 
being perforated to allow steam to aan frecly through it, and the 


causing the ecard hl to connect the port L' with the steam F and 
the port L with the exhaust G, and a collar on the stem I’ comes 
in contact with the valve K' causing it to open the outlet c’ to the 
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HAS HIGH EFFICIENCY 
Yo ON and GREAT SIMPLICITY. 7 
| q “ge ee NO PUMP VALVES. * 
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| Sy fH STEAM SHIPS and SALVAGE PURPOSES. 
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London Representatives: 


LEWIS OLRICK & CO., ‘MATHER & PLATT, 


27, LEADENHALL STREET, EC. ee SALFORD IRON WORKS, MANCHESTER. a 


ac, 


Se 
‘Q» | PETER BROTHERHOOD, "7 
| 4 | | hi : 3 








MECHANICAL ENGINEER, 
BELVEDERE ROAD, WESTMINSTER BRIDGE, LONDON, 8.5. 


IMPROVED ~m 3°-CYLINDER ENGINE. 
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YORK STREET WORKS, LAMBETH, LONDON, 
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The Improved Centrifugal Pumping Engines. 
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beg | AND SUNKEN SHIPS. 
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Established 1830. 1686. 
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VERNOR 


FO HR 


STATIONARY, PORTABLE AND MARINE ENGINES. 


PARIS, 1867. NEW YORK, ! Le Manns, 1873. PHILADELPHIA,. 1876. ae ee 





‘HORIZONTAL GOVERNOR. 





The PICKERING GOVERNOR will work 1 in a . VERTICAL, INCLINED, 
or HORIZONTAL position. 


50 THOUSAND of these Governors have been Sold, and numerous Testimonials 
received bearing testimony to their VAST SUPERIORITY. 


“A LARGE STOCK ALWAYS ON HAND. 


‘THE BEST GOVERNOR in the WORLD for ELECTRIC LIGHT ENGINES 
DESCRIPTION. 


HE object of this invention is to obtain the requisite centripetal force and stiffness without making the springs too heavy, and consists in 

the peculiar construction of the spring, and also in the shape of the curve given it, by the manner in which the ends and middle portion 

are secured, so as to keep those parts at all times parallel with the centre of motion. By this arrangement, we can use steel so thin that al] 

liability to break, or spadeney. to “set,” or lose its elasticity, is dispensed with ; while, by using two or more strips together, we can obtain the 

required centripetal force. The peculiar curve obtained by this arrangement is called a double cyma, by the use of which, two or more strips, 
firmly secured together, will work frecly, without any tendency to buckle or interfere with each others action. 

As may be seen by the engravings, the ends of the e springs are secured to flanges, the lower of which resting on steel washers, and having a 
collar to prevent its rising, 18 arable of only w rotary motion; while the upper one, being at liberty to move lengthwise as well as to rotate, 
receives its rotary motion ‘from the lower one through the springs, and communicates any lateral motion due to the varying centrifugal force 
immediately to the balanced valve to which the Governor is firmly secured by the bracket, a part of which forms a long bearing for the 
horizontal spindle, which communicates motion from the power to the Governor through the mitre gearing. 

This Regulator is offered entirely on its own merits. Its price is less than that of any other eood Governor, Having no joints, it 1s 
extremely sensitive. Its durability is beyond question. Its economy in fuel has been fully proved. 











— FELEIDUOZD PFPRIOE! LIST. =— 
Sizes and Prices of the “ Pickering” Spring Governor, with Gun-Metal Balanced Valve, Speeder and Pulley complete. 






















Size oF VALVE oR DIAMETER OF STEAM PIPE... ccceeeees gin. | lin. | 1j in. | 1g in. ate in.| 2in. | 24in.| din. | 3s in. | 4 in. | Bin, | Gin. ! Tin, | Bin, 103 in, 
Disnieter of Seca Cylinder, gitable for Se rere eae Gnchion 24 to 3/3 eS 4/14 to 5/5 to 6 to? 6 to Oto 87 7 ti 9 Dto a 12t014 4(14tol7. 17t020 20 to24 24 +028 28t082 mea 40 todd 
Size of Pulley attuched to each Governor.............08 2 2 3 3 3 6 i) | 7 8 8 8 | 10 
Speed arranged to work up to nic eerees revolutions} 500 400 400 | 380 | 380 | 380 360 320 | 300 =, 300 250 250 | 250 | 250 | 225 
Beas Heig ne sputaiiiiins TSG eae ort cae 17 | 183) 20 | 243) 26 | 274) Sl | 36% | 38) i 48 | 52 | 54 | 56 | Gb 

istanoe rom Centre of Governor to end o orizont ms 

Ue aie neta aariRe np mbm) 8K| SE) MH] Tra] 8 | aay] og! ae | gmp) aap) a] 36 | a 
Diameter of Bottom Flange... seceneeeenens s 4 44 5 6 64, 7 7 9) / i (° 18 14 14 16 18 
Diameter of Bide Flange en ret ee a‘ 34 | 4 5 b 5) 73 | 74 ‘8h | Bb 10 | 11 | 12 | 14 | 16 



































Price or Fig. 630 Comrise, WITH PULLEY AND ) SPEEDER | £3 10 £4 | £4 5 £5 0 £5 5 


£5 45] £8 j £9 10 £12 0 £15 O£18 10:£24 10£28 £34 O1f41 O 
Prive oF Fia, 682 Comr.ere, witH Pun.ey, SreepBR AND 


| 


Spee WLU aco leoadchae ss oa eesti eccias Lees £4 0 £410 £5 O £6 0 £6 B £7 0| £9 1b £11 b £14 5L18 10£22 10'£29 10.435 Oj£42 O11 0 
Extra for the above with Stop Motion, samo as Fig 632 ...... B/- | DO/- | 1O/- | U/- | 12/- |) 18/- | 1B/- | 20/- | 24/- | 28/- | 40/- | 52/- | 72/- | 80/- | 100/- 
Extra for Niokeling the above ...c.cccccccceecsccessseeessseusesenees (/- Tie T/6) 8/- 9/- 9/6) 1246) 13/6] 16/- | 20/- | 27/- | 36/- | 40/- | 45/- | 50/- 














PRICHS OF Fig. 681 ON APPLICATION. 
Son.H LEBLIOErUNSAES = 


JOSEPH EVANS & SONS, 


. WOLVHRRHAMPTON, 
And 52, QUEEN VICTORIA STREET, LONDON, EC. “™ 
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Mave the largest Btock in Eugland of Gelf-Acting Slide and Borew Cutting Lathes, Radial Wall, V A 
) Punching and Shearing and Plate Bending Machines, steam Harmere i civcidl mua ee ee 


Morisontal Wood-working Machin 
woe ne ty SERV ST RATES ere eee ets ON APPLICATION. 


QUOTATIONS FOR. SPECIAL PEOIAL ZOOLB. 


VELEN EEA do: z AA 
; WIRE” WORKS MILL STRANGENINS : 
MANCHESTER. 


& ALL ¢ JAR 
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THE SAVILE STREET FOUNDRY Al TTT erhain 00, 


(LIE TED), sea la carry SOLE MANUFACTURERS OF 
Baker's Patent Rotary Pressure Blower and Gas Exhauster 


BAKER’S PATENT ROTARY PUMP, HALL’S PATENT STONE BREAKER. 


—0i—— 


CRUCIBLE STEEL CASTINGS. 


General Machinery of | Every Description. 





London Offices and Exhibition Rooms, by, Queen Victoria Street, £0 a Stree, B.C. (°HRALAMenn) Mes Messrs. BECK & CO., Limited, Agents. 4. ot ed, Agents... 
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| DRYSDALE & CO. jy ; 


Lonpon Roab, GLASGow. 
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_REOEIVED AWARD gr THE Ne JRTH-EAST OOAST EXHIBITION, aaa ee a 








: ENGINEERING. [Jury 4, 1884. 


-G. BONE’S Patent COMPOUND TUBULAR CORNISH BOILERS. 


L most sia obo features connected with We beg to call attention to the sises and power 
these Boilers are— of these Bollers, showing the small amount of 














Sim of Construction. 2. Se of Fuel. 
Grerter Flee Surface. 4. Docidedl cheaper. space they cocupy— 
Can be Easily Cleaned. 6. Most Durable. Bft. long, 5ft. diameter, 20-horse power. 
Acocasible red Repairs without Disturbing "the l0ft. ,, 5ft. Gin. ”» 30 * 
other Parts. 12ft,. ,, 6ft. Oin. om 40 7 
Great Economy in Boller Space. 13%. ” 6ft. Gin. Ty) 50 oo 
Will Burn either Tan, Breese, Smal) Coal, or 14ft. ,, 7ft. Oin. ‘3 60 a 
Is 9 Sawdust. all a 'T) Lite om oe Hs ry) 
uw ry) ” rT) 
ies I7fe i Bf. 0in, 5,80 





Testimonials and Prices Prices on Application. 


QUTH LONDON BOILER WORKS, LONG LANE BERMON DSEY, LONDON. 


A LARGE NUMBER OF PRACTICAL MEN’ KEPT ON HAND SPECIALLY FOR BOILER REPAIRS. 


| IG K, K EI R R R & CO., Engineers and Contractors, ee ee ee 











OEE, ae oa ai SOLE MANUFACTURERS OF 


ss Ag W| KERR'S PATENT 


WA’ PORTABLE 
RAILWAY 


SUITABLE FOR MINES AND 








eo me Pas roe readies ) PLANTATIONS. 

En! se : ‘ pie : - > sid Foe no gt ve 

ante . ie bia’ Os aa!| WAGONS &LOCOMOTIVES 

utit se A hee’ di mas! ip TENN ” tl For ALL CuAssms oF WORK. 
Catalogues and Prices on 





application. 6024 


"101, LHEADENHALL ST., LONDON, E1.O. Works: Britannia rreisclue’ Works, RILMAENOOK. 
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ertical Engine, Type N No. \, Vertical Engine T e No. 2, 8emi- Portable Steam “Engine made 
with Single or Double Oylinders, 


vith Vertical Oross Tube with Vertical os Tp ubular , we 
Boller, 2} to 12 HP. Boller, | to 3 Horse Power. Traction Eiiglive with Finishing ‘Thrashing Machine and sitwe Elevator on the Road. 23 to 36 Horse Power. 


RR. HORNSBY & SONS, Limited, 


i 





cme me 


eo “ol mat Gl 


mproved Narrow Gauge i aah Patent Thrashing, Shaking, rand Patent Unde Compound Engine, | "@ to BO Horse Power 
Engine, or Agricultural Patent Portable Steam Engine, made with Single Finishing Dressing Machine. atent Un PP ' f 
Locomotive. or Double Oylinders, and from 2} to 35-HP = * | with dgrnee hrseka nk oe Se daaite seen rom 


















Fixed Horizontal Steam Engine, 10 re 60 Horse Powel, 
with New Patent Automatic Expansion Gear. Highland acces &100 First Prise String : 


For Particulars of the most modern improved and successful Machinery, Machines, Corn 
PLouaH SHARES OF Cast | oe Ww coy ard GABLE [ROM ANC Sra 
RON, CHILLED ROUGHT IRON, MALLEABLE IRON AND a 
At the most important Exhibitions and trials since 1874, R. HORNSBY & SONS’ Specialities have gained 587 ae 


PeTLzaGA TE! TRO a4 
London Office: @4, LOMBARD STREET. Telephone No. 1294. a refs — 





Woot Pulpers, iec., SEE g TLLUSTRAGED CATALOGUES tn Sogtaty Preach, 


4 OF Patrerne To Surr Every Vaniaty or Wonk, 
cluding 66 Geid Medsis, 117 Siiver Medals, and 90) FIRST PRIEES 


BUILDINGS, DOOK ROAD, TOWN. 
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J AMES FARMER & SONS, 


ADELPHI STREET TRON WORKS, SALFORD, MANCHESTER, 


STEAM ENGINES, BLEACHING, FINISHING, I DYEING & CALICO PRINTING MACHINER 


WIRE MACHINERY LENOLEUM «=~? 
Consisting’ of Continuous and:other Ro Mills, FLOOR- CLOTH MACHINERY 


Wire Pointing Machines, Wire Looms, Wire Testin 
achines, Wire Blocks, &c. . For eels Fleor-Cloth Two or Four Yards wide, 







































BRASS& COPPER Seer 
TUBE MILLS. a 


For Exorementitious 
e Matter & othor Materials ** 
ot and Compounds. 


meer ° Soe 
oe 


MACHINERY IN GENERAL. 





POWER WIRE LOOM, 4850 





JOHN 


amma er O ER EK SS. PRBS TON, LAwOas 
, »°, HAVE BEEN AWARDED Ae ee RET - 


wt 


PRIZES. by the Royal Agricultural Society of England, 


of tH ania INCLUDING THE oe SPECIAL A heal MEDAL FOR SUPERIOR EXCELLENCE. 


a 


Seabees Kiso Awarded the PRIZE MEDALS of the INTERNATIONAL EXHIBITIONS of LONDON, 1861, 1862, and 1874; PARIS, 1850, 1866, 1867, and 1878. 
ILLUSTRATED OATALOGUES FREE ON APPLICATION. | 4907 
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BELL’S ASBESTOS 


BELL'S PATENT ASBESTOS BLOOK PACKING, for High-p page: BOILER AND PIPE COVERING COMPOSITION, 
The following Testimonials refer 0 aching += pipes and boilers, non combustible and aadily applied whon ateain is up; adheres to 
New Fen fend Bhipping, Co Co. Limi 


tier fast pore the unequal expansion and contraotlen of boilara exposed to weather ; posi 
Bar... Asboatos Works, Southwark, yal Albert Dock, 16th Ma 


wuriane any other coating, aud in absolutely Indeatructibie, It can be atripped off after many 
Gentleman,—1 beg to state that your round Anbestus Bint eashie king waa bag tn thu high-pressure pistons of th veaee ship with years’ use, mixed up with 20 per ceut of frewh, and applied again, The composition 1 supplied dry, and js only to be 
the following remarkable resulta :-— 


muxed with water to the consistency required for ise. 
4,000 miles continuous De aes, Tl without renewal. A Hortaontal Bulier, 17 ft. 6 in, Jong, 1) HP., ive’ the pa lie remus fon 
fteam Pressure........110 1 Wa..... beeeco 289 inches, Platey.. 
My experiences dues not ahow un equal remult from any other packing. 
‘The voyage from New Yealand to Plymouth wae accomplished in 9? days tu hours, being the 
fantest run from New Zedland on record, Yours obediently, 


























Temperature on Seta 


94 des; 
One ton of oval was awed per week, nik aitnouge the fire was ruked out every evening, 20 ib, of 
ateath Wore found in the boiler next morning, 
The following Teatamonial refers to this Covering '— 


, “ iH a a 
a HRN DERAON, CRich Bra) vers Rigy” Rigteni sed = 4 Ottasa of the Wimbledon Loval Hourd, Mirae a Nov, hegre by 
Manchestor, Sheffield, and Lincolnshire Bailway~ Steunehip Department, =) "Duar Bia,—]t may interest you lo kuow that we save exn fuel through 
Grhneby, April 10th, 1882. > using your covering.— Yours truly, “Ww, wire. emia ox GE. ¥.0.8." 
Dear Si, have much pleamure in stating thit atter a trial of over nine months, and COMLPATIDg q Fe , 

Ae with other apne 1 can pier a ar eapneonn ised pry eecghe ae It tw eto pare ogi | . Mr. Jonn Bras, Southwark, ae ea SE aatabe teviaiook. wh April, 1884 
ry rs) , res are en) ag in cxaca whore othe a hive perished, ow } 
iuiitouip oeedeen oF your seal rae eT invariably stood well, T hatoatsoueed it with complete Lien & as Kir, 1 have much pleasure tn stating that the Ashestim Covering applied ete w bg ust os 


our travelling cane at Kit Hill, haa yielded most rauackable results. 
have saved fully half our eons, ‘and hive effected a yrent ony tag in the tine it takes to got up ataun, 
whieh is often u matter of great Importance to us, | should wid that the orane runs on figh gantrics, 


when » gland haa heated with other packinus, and also in oven of badly soured piston rods = | 
vonaider the resulta I have obtained by its usc for om marine engines to have been in every way 


faate Yours t . 
lt loo Faas A OLARKE, Aup. Englneer. = and ts fully exposed to ull weather, T have formed the highest apinion af your Asbestos as used for 
ae , antes BELL’ ASBEST = this purpose, and 94 you are aware, have hal another boiler simiarly covered, Bereta a it haa not 
Department of the Director of Navy Contracts, The goods of this Sor quality wince been used, 1 can wost strougly ~ Gnineua the material, J aim, Sit, yours fatthfally, 
Admiralty, vente eit gp Tene vetoes only, and no gtemre in nade to com with other T CHALK, Axsoe, M, Inet, C.K, aud Manager. 
Mir,— I have toinform you that your tender has boon accep ur Wells ath Asbestos manufacture e suppl of inferior materials at 
Packing to baer ae subsnitted, Hel TiCeH. au “ howe” orders should bo sent ae BELL’ 5 ASBESTOS & ‘INDIA-BUBBER WOVEN TAP E 
laatio coTe....... MUNATE, { Fluatts core. ..e ees e undecsientinned d and uot. throug 
To Mr, Joun Brut. JOHN COLLET, Director "of avy Cuontracta, aortas or factors. for sa are 1a noe of Pho mea Water Junta, Jt can be bent by hand to thepform required 
. _— without puckering, and is expevially useful in making Jointa of manhole and muylholy 


The Patent Block Packing is syuare, as bog. 1, and Figw. 2 and 4 repreaant the Rowand 
Blovk Packing with solid and hollow rub)er core, and Ig 3 withont core, but with rubber 
inlaid. 

‘Aa these packings are extoudlvely imitated, and as it in u common practice amoiy 
dealers and agoute to supply the cheaper mauntactures wLiny list prices, users are requeated 
to see that the packing supplied to them bears the trade mark, 


BELL'S ASBESTOS BOILER PRESERVATIVE. 


This usefa) mixture by absorbing the free oxyzon that in in the water entirely checks 
pitting and corrosion. 1 also disintegrates incrustation so Immediately ns to prevent itu 
dh ta the plates. 
: Not only is a peor econazny of ort effected by keeping boilors clean, but the risk of 
having the A ase is thereby obviated, 
1¢ has Leen computed tht 1) 6 sn, tick thick “ Licrustation causes a Waste of 15 per cent. 
f cos}; } tn. 60 oat. Bley per oou 
: Thus ut ts Pawervative srolda the ed winks pelea ate ineeparable from scaled plates, he (e 


doors, It is keptin stuck in rolls uf 100 ft., from 4 in, to 3 in, wide, aud an nose 
frum ) 1¢th iu. upwards, Manhole covers can be lifted many times before ewal 
of “ gees material in usveasary 
ses he anus Materis) is inade Up into shects about 40 in. aquare, and each sheet bears the 
bee Trade Mark, without ely er none 1a genuine 
Te It in very necessary lo guard against imitations of this useful material, and to secme 
thamsalves ayalnat being supplied with those inferior articles at my price, users are re- 
Unninended to seo that overy 10 ft. Jength of the Anbestus Tape pure by them bears 
the Trade Mark. 


BELL 5 Lee ROTAL LONDON-MADE ASBESTOS 


i = for Dry bipney rece ete of the boxt, Asbestos fibre, is wall known for its tougbness and 

ce purity, aud ix absolutely fron from the injurious ingredients frequently vad to attain ua 
appearance of finish, regardlens of the rual utility of the materin], Mode in sheata 
mensuring about 40 in ajuare, from J4dthiu. to 11k, aud ¢ millimetre to 25 wi )lismetres 





lengthans the life of # boiler, and own cost a bh by eoonumy of iuel, i a thick. Hach sheet beara tl Mark. 
i evs eter i ata aca | Sere hye He florng oy of tna ner rare a nove~ 
telat arcs ta the trade m mark, eliaet whieh tons ts pontine: villi, a Mh Billet! ipepariment of Fat ag Nyt et Mi! CoM Mas, 1 
dumira + Be 884. 
BELL'S ASBESTOS | 08 YARN & & SOAP STONE PAOK- BiR,~I have te inform you that ‘your Ler A A OLLETT. Millboard "nas been 
St tense ai rea a ahids — nocogtod Burt, Director of "Navy Contracts. 


Sandwell Park Colllory, Smethwick, tet February, 1881. 
To Bur’s Asbestos Works,— Dear Sirs,—.1 have much pleasure in stating that I have 


® BELL'S ASBESTOS EXPANSION SHEETING, Patent. 


This Bhosting is another vombination of Asbestos with India rubber, 





moking for the last thirteen months for our large winding augines [ie bay es 
BEE at peo ig aight and day, and also for the fan, pumping and hauliag Engines at Bo My steam user the special) atvantages of botl. materials. , 
tr oct Paki s0tt Dating seme eo ese a edi atin, ate rt nh a Sada at Ws sea 
con cal oth, thus p a 
this f atéribute to your Packing, on ascuunt of its great ram a“ me Mapartoage a ananrvicactle, 


Se bad rn ar of aay, 


dour 


= = Thin material ia admirably suited to ateamn pipe Joints and every class of valve. 
€:C.4., FIG.2. They material Bee ey te cary curate as they are not subject to injury by off 
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ours faitht 
MAB WiNTKE, Colliery Engineer. 
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Ik ‘ASBESTOS LUBRICAN les 


SORT CATALOGU #98 an ON APPLICATION TO 


BELL'S ASBESTOS ‘WORKS, SOUTHWARK, LONDON, sz 


2 ) ome one 
ia Bidlaiaigs, Deanvbiite: ea "ESTER. +s 8 18, Bt. Vincent Place, GLASGOW. 0, Mount Stuart Sq., CARDIFF. a1, Rite Stream, BERLIN 


wf 
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Makers: et Pranping ae and ‘other STA may wane Th TANK | 
- _ Lg Stan — Nel er gs 
MR. WILSON WINGATE, 11, QUEEN VICTORIA BT, B.C. 
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— eS eee = OO. 
STEAM YACHT AND LAUNOH$ BUILDERS, 


CHURCH WHARF, CHISWICK, LONDON, W. 
YACHTS AND LAUNCHES FOR SEA OR RIVER SERVIOE, from 25 to 100 feet in length, and Speeds from 10 to 25 Miles per Hour. 
Thornycroft’s Patent Screw Propellers made for all sizes of Vessels. Efficiency superior to any hitherto brought out. 
TorPEpo Boat For THE DANISH GOVERNMENT.—Speed 20 knots on a run of three ada oe 1 — tons. 


4 


FN Nl 
GRABS. : 
| Holderness Foundry, HULL. P R | ES M A N B R 0 | H ER 5. 52, UEEN VicToRIAsTREET.  S*B°S 


oo = CONTRACTORS FOR BARCES TO H.M. COVERNMENT & THE INDIAN BOARD. ae — se 
ME ol MED AL UT 18 fa. EX. 
DIPLOMA of HONOUR AMSTERDAM, ae . : 7 an GOLD MEDAL FISHERIES LONDON, 
Paris, Melbourne, Adelaide. oh : Sydney, New Zealand, Tynemouth. 
Contractors for Dredgers to *"™ Contractors for Dredgers to 
THE ENGLISH GOVERNMENT =, THE INDIAN BOARD 
THE OROWNAGENTS FORTHE COLONIES THE MERSEY DOOK & HARBOUR BOARD 


The German Government The South Australian Government 


» French Government » New Zealand Government 
» Italian Government » Spanish Government 





» Cape Government » Victorian Government PARTICULARS, BHOWING 
UPPLIED TO ORDER ” priuan Government, - ; = eae, ney south Wales Government GREAT ADVANTAGB@, ON 
WHSK FRaFMRRND, =” Chiltan Government THE PATENT. DREDGER ) EXCAVATOR & ELEVATOR. _ 2 Queensland Government -—=_—APPINCaTion. 6067 











—— = PAT Zi NX =: 


COLD- DRAWN SEAMLESS 


THE CREDENDA 
LD-DRAWN SEAMLESS 
STEEL TUBE COMPANY, 

BIRMINGHAM. 


‘OR BOILERS AND STAYS, 
HYDRAULIC PRESSES, -E - Lo T UI B E 5. 
AIR RESERVOIRS, 


BIRMINGHAM WORKS & OFFIOES : 
LEDSAM STREET, 
MONUMENT LANE STATION. 


LONDON OFFIOE: 
4, WATER LANE, 
QT. oe ‘STREET, vee 


BORING RODS, COUPLINGS, 
BUSHES, SPINDLES, COLLARS, 
" __ BICYCLES & OTHER USES. 











net eet Ai ee ee pee Fa . oy 


The “CLYDE” STEAM and BALLAST PUMPS. 


“GLYDE’ STEAM PUMP (STANDARD PATTERN). i OLYOE " STEAM PUMP (PATTERN A). 
1ST 


LIST OF STANDARD SIZES. STANDARD SIZES. 





“CLYDE” BALLAST PUMP (PATTE ERN 8). 


LIST OF STANDARD 8 









Prior, with 











} 
Pum 
cylinder | Stroke, | “iN Notal x 
diam V ulves, ‘ 
° Plunger, &c. § 
in. le a. A | TE | OSS STE | STS | A | 
1 é 0 n. in. &a. 4 
2 4 0 3 8 » : 2 
8 a 0 4 4 58 0 
4 6 0 4j 4 57 10 0 
5 By 0 6 6 eo 0 0 
6 6 0 6 6 6 0 0 
7 Tt 0 8 8 7o 0 8 
8 8 0 


Water Supe y to Railway Stations, Mansions Bwivel-box, capable of working horizontally,” 
houses, Mines, Dye Works, Brewerles, and fer se as ne ally) or in an inverted position. 
Stationary Fire Engines, and for General Contractors 

Purposes; for Tar and other Thick Liquids, . 


RADS Discounts anp FurTHER PARTICULARS ON APPLICATTON, 


OUDON BROTHERS, |: 


THWELL STREET, UPPER THAMES STREET, 
GLASGOW, ‘| sai LONDON. 


For Feeding Marine and mas Boilers, Pum ping The ‘Clyde” Connecting Rod Steam Pump, oe 
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NOES “E is nat So 
Parts, 1878. FIRST AWARD, 


oN GSO0,000 IN USE. ee 
oo oe DONKEY PUMP AND INJECTOR COMBINED FOR FEEDING ALL CLASSES OF 
Nhe STEAM BOILERS ECONOMICALLY AND RELIABLY. 












No Adjustment. Feeds through Heaters. 


Can be used as a Pump only. 





! Draws Water at 140°. M4 
~All Sizes lift water 26 ft. “fs 
Delivers to Boiler up to 212°, ty fa 





No Valves or Wearing Parts. 


Can be examined xamined instantly. 


| THE HANCOCK INSPIRATOR CO, | stamonamy 


: 108, Upper Thames St., London, E.C, PATTERN. 


te Pie At AS OM poate See nee aie, a h1lh 


Henry Bessemer and CO., Limited, 


Manufacturers of Cast Steel, 


SHEFFIELD. 








BY “ITY sysneyxy 


LOCO. PATTERN, 


ESTIMATES FOR FIXING COMPLETE with a ca 
———_ SINOLE, LEVER, 


Guarantee to start in good working order, and 
all information on application to—_ 


"SUgAlTEG "ul 
od SI sqooty “ay Gz 19098 





FORGINGS SOFT CAST STEEL 
In Steel of any size.—Quotations given either for uses or In bars and rods, for general uae in Engincering Worka. 
finiahed complete. 








BLOOMS, BILLETS, & SLABS 


Of any size or temper, or of special soft quality, for use 
in lieu of best Charcoal Iron, &c. 


SPRING STEEL, 


Of superior quality. aia 


STEEL CASTINGS 


Applicable in all cases where extra strength and durability 

are essential. This Stee) is guaranteed to contain not more 

than 0.30 per cent, carbon, and to bear a tensile strain of 
34 tons to the square inch. 


TYRES AND AXLES. 


te mt cena AL SSR ete NA TES ae tt 2 Ma Se rn ne ae = eer nh te eee 


#EXORS, o Wn, BALMFORTH, 











RODLES, NEAR LADS, 





MANUFACTURERS OF 


LOCO. STEAM CRANES, CONTRACTORS’ LOCOS., 
TRAVELLERS, THOISTS, 


er eee ree = ee 


«Boller jitted with Fox's Pat Fox's Patent it Corrugated Stee! Fire Boxes. 











SH eanemnpeshtatendnien’ — 


gpa Tue COALBROOKDALE COMPANY, Linrre Lime 


MAKERS OF MAKERS OF 


fd steam ENGINES, STEAM PUMPS. 


PARKER & WESTON S PATENT 
HORIZONTAL AND VERTICAL, 


re PUMPING ENGINES for Mines, Sewage 


d Water Works. 
OTHER MACHINERY.) _ Bolter FEEDERS and SLIP PUMPS. 


or eS —_— 


LIVERPOOL- 19, S$ WEETING STREET. 
MANCHESTER, 29, PRINCESS STREET. as. 


‘Worxs &o Orricnus: CoartsRroocokpaxne, SunorsseIRez. 











AGENCIES | 
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THE MERSEY FORGE, Ltd., LIVERPOOL, 


MANUFACTURERS OF 


MARINE-=: o=-CRANK SHAFTS 


4 
oe I oa 





FORGINGS “ "i Ge ae a : STERN 
OF ALL KINDS = a : ll) AND 
IN IRON & STEEL. RUDDER FRAMES. 


¢ 





os "ORANK SHAFT ‘FOR 38 No, 98. 98. 
FORGED WEIGHT, @ Ton. , 41 Tom 9 twt. 


WORKS :_ GRAFTON STREET. Town Office: 5, 6, Harring gton Street. 
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a “BRIOKMAKING MAOHIN HHL. 
THOMAS C. FAWCET 1, stuxttire momar, cronra LEEDS, 
= Maker ys Patent Semi-dry & Plastic Brickmakin ing Machines, erin J, | 

d ee Prete Oe Ae ies abe Pans, Clay Rollers, ly ~ : 
ot BOILERS, ENGINES, Siincaey 
DR UMS “AND. ND PU: LLEYS OF 4 Rentd Ls 


And other Wheels by Patent Moulding Mach 
__ILLUSTRATH XD, CATALOGUES gree 4068 


POINTS & CROSSINCS 


FROM EVERY SECTION OF RAIL. 


Portable Railways.and General Railway Plant. 
HARTLEY & ARNOUX BROS. 
we STOKE-ON-TRENT. “ 
RICHARD DUDGEON. 
114, FENCHURCH eee. LONDON, E.C,, & 24, ieee STREET, NEW YORK, 
TOR, PATENTEE, AND SOLE MAKER OF T 


| pp fvoRauli JACK, HYDRAULIC PUNCH, ROLLER TUBE EXPANDERS, STEAM HAMMERS, &c. 
: ) la 












THE TUBE on 


“a Frequent complaints having been made of the inferiority of the 
Tools supplied latel under cover of LISTS and ADVERTISE headed “ DUDGEON’'S : 
ROLLER TUBE EXPANDERS” R. DUDGEON begs to make known that, having now retired to America, he cannot guarantee any Expanders 
unless made by himself at his New York Factory, all of which and those only bear the stamp for the American Patent (still in force), as under :-— 
R. DUDGEON, N.Y. 
PATD, FEB. 6TH 1867. 
On the renege of each Tool, 
Baas WITHOUT WHIOH N ene ARE I yan be sent sees gee 
, 6 oun - 5 
Senay warts ctas a staan cane peice a a camachiminate anes 
te ane are ole Pborgunity of returning thanks for past favors, either by orders or i cad tong oa the and W Cy] fer tach » Geol os 
CATALOGUES AND PRICE LISTS ON APPLICATION TO RB. DUDGEON, 114, FENOHUROH STREET, LONDON, aC. 
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ig PRIZE) THE GLENBOIG UNION FIRE CLAY COMPANY, LIMITED, [13.75 


a, WAST RAGANMT STRADT, Ga 
SANTIAGO, ei om 1878, 3. SYDNEY, hide 2 AMSTERDAM, !883, 1, missions on Sa 









mae: 









aLasaow, v, 1880.2, LONDON, — le 





ALL DESCRIPTIONS OF FIRE CLAY Goops 


100 To 200 PER ONT. MORE POWER THAN OTHER ENGINES FROM SAME QUANTITY OF GAS. 








CROSSLEY BROS. ume, MANCHESTER. 


New Patent THE “OTTO.” l | New Patent CROSSLEY'S 
TWIN-ENGINES, GOLD gaa - ‘a e et, a SELF-STARTER. was 


+ TO 100 HP. IND, MANY _ IMPROVEMENTS. OVER 14,000 IN USE. 
7S A 
The motive power at the Works of Messrs. CROSSLkY 

CH FAD AG BROTHERS, Limited, consists of Otto Engines driven by 

rae DOWSON CHEAP GAS, with average fuel con- 


MOTIVE POWER. Sumption of 1°3 Ib. per ind. H. P. per hour. 
: Te DUWSON ECON MiC GAS COMPANY. Ltd. 3 Ot. Queen 3t., Westminate: 

















ae FOR cAaCDROOR: 


a a JESSOP & SON, 
LEICESTER, 5118 
_Or 118, CANNON ORAS CANNON SUSERE, LONDON: LONDON. 


oe TAYLOR & CHALLEN, BIRMINGHAM, 4%, my, 


er ee oe se oe ee nate eines Mage OTT = Se crmernennennnenan 







“ gon “*  Makers of MACHINERY for the PRODUCTION of oe ny, 
Pe Q&S De —-o-—- TUBES. BOLTS AND NUTS. —»-— Bp 
‘ ger COINS, GUNPOWDER, | | MAKERS OF STEAM ENGINES. “hy 
Xa a _ SHAFTING—Patent and other Shaft Fittings. i 


____ OAST IRON _PULLEYS, & &c. 











SMALL ARMS, CARTRIDGES. | | 





HORIZONTAL PRESS. | EXTENDING PRESS. 





PUNOHING & SHEARING PRESS; — NUT FORGING PRE6S. 








ROLLING MILL. wth Wedlge Adjustment. ROLLING MILL with Screw w Adjustment. TRIMMING LATHE. Dieo ‘SHEARS. DRAWING pause. 
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JOHN BELLAMY, Millwall, LONDON, 


ae MAKER OF 


BELLAMY’S PATENT IMPROVED MULTITUBULAR BOILER. 


BY ROYAT LETTERS PATENT. 





@ 
Well Suitable 
———— = 
—_ rm. Ae oN 
mh onl, We sarc © | io ; < ae nee for every 
— 
' a RS work 
= a0 ae ve # 
ve : oh opto: oe 








Specially designed i secure ope Pa si prcorrait with aa wea of Fuel and Space. 
Steady in work, no priming, easily accessible all over for inspection, requires no expensive brickwork setting. = ea recommended to users a 
Stceam Power as the most economical and effective Steam Generator yet introduced : 


PRICES AND FULL PARTICULARS UPON APPLICATION,. CAN BE SEEN AT WORK AS ABOVE. 


CORNISH, LANCASHIRE, and every description of | STEAM BOILERS in IRON or STEEL, 
WROUGHT IRON TANES AND CISTHRINS: 


Iron and Steel Buoys, Steam Pans, Coolers, Salt and Sugar Pans. Every description of Riveted Wrought Iron Work made to order. 4923 


BELLAMY’S PATENT HORTICULTURAL BOILER FOR on GREENHOUSES, CHURCHES, ES, AQUARIA, & &c. 


a oe ee teetering een ne ree ee EY 4 I Ne 


COWANS, SHELDON & CO., Ltp,, 


ENGINEERS AND [RONFOUNDERS, 
ST. NICHOLAS WORKS, CARLISLE. 








STEAM ACCIDENT CRANE, 





STATION CRANF. 
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TURNTABLES, CRANES, MASTING SHEERS, AND TRA /ERSERS OF EVERY DEBORIPTION fail 
STEAM, HAND, OR HYDRAULIC POWER. 


CHARLES CHURCHILL & CO. © 


AMERICAN MAOCHINERZT AND TOOT, IMPORTERS, 
ai, CROSS STREET, FINSBURY, LONDON, E.C, 


ESTABLISHED IN 1862. 
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Nr a ais Unt & MACHINE CO. mi 


Pra chet. NAS 





C.C. & Co. have just removed to much larger premises with ample show rooms and warehouse, and will carry a greatly increased stock of all the best American touls, 
SOLE AGENTS FOR 


THE ONLY GENUINE AMERICAN MORSE TWIST DRILL, 


WITH OENTRE GRINDING LINE, STOCKS AND DIES, REAMERS AND MILLING OUTTERS, 
Stephens’ Patent Vices, Horton Chucks, Cushman Chucks, Westcott Chucks, Sweetland Chucks, ‘Stanley Rule & Level Co.'s Planes, &c., &c., Gould’s Manutacturing Co.'s 
Pumps, and a great variety of New American Tools. 
New Catalogue for 1883 ‘ust issued, 215 pages Quarto, sent on receipt of One Shilling in Stamps. 
(THE LARGEST CATALOGUE OF AMERICAN TOOLS EVER PUBLISHED IN GREAT BRITAIN.) 4124 
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MAKERS OF ALL KINDS OF 


SUGAR BKIACHINERY 


NOTTINCHAM, ROUEN; & LONDON. 


_ Se PUTURE AL TURE ADVERTISIMENTS. 5076 











es oer era en neem a nn Sey tata tate eeegnors) 


ROSE, 1 DOWN S a THOMPSON 
ESTABLISHED pia OLD FOUNDRY, HULL. GOLD MEDAL, CALCUTTA. 


MAKERS OF THE 


ANCGLO-AMERICAN 


QIL-MILL MACHINERY 


For crushing Linseed, Cotton Seed, 
Rape, Palin Kernels, Copra, &e., with 
asaving of 20 to 30 per cont. in labour 
and power, and 2 to + per cent. in Oil, 
(See Huginecr, May 6, 1881, and 


i Nov. 23, 1883.) 


MN ! 
hin 


300,000 TONS OF OIL SEEDS, 
ey, il PER AN NUM, 

‘S alle > Are Crushed by Mills made on this 

a s = system by us. 6127 


CATALOGUES PRED. 


WW. .NWELIIL... & SON, 
ENGINEERS. IRON & BRASS FOUNDERS, BOILER MAKERS. be 


MANUFACTURERS 


PUMPING ENGINES, BLOWING ENGINES, STEAM ENGINES, AIR COMPRESSORS, and 
3 VACUUM PUMPS. 














j cs - il 08 asa # ze a 








BLOWING ENGINE ‘AND NR COMPRESSOR. 4263 





BOLD IRON ota! ST. HELEN’S JUNCTION, LANCASHIRE. 


7 A  «: ate . Ae 
oO ee 2 . . 
cigs 
LOMOLE RAM PILLAR PUMPING: ENDINE. 
i a e . 
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ontractors to the Admiralty, ILM. Office of Warks, Houses of Parliament, War Office, Scichee and Ar pe os 
South Kensington, &.; to the principal Shi ipping panies, and Criterion Theatre, Hqber | Restahareg 
Gattis Restaurant, &c., &c. 


7DISON & SWAN INCANDESCENT LAMPS from 23 to 100 OP 


MDLMOTERIOGC MAITEANS, SwrTromtts, WLMOTEHROLIMEE, deo. 


)YNAMOS : The Company are prepared to Supply the NEW and IMPROVED Type of EDISON Dynamos 


4534 








PRIOES AND PARTIOULARS MAY BE HAD UPON ieee TO 


THE SECRETARY, 57, HOLBORN VIADUCT, LONDON, E.C. 





These Pulleys are TURNED IN A LATHE, and not 
polished on a Grindstone like those generally sold. 
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Illustrated Ciroular Po Post ot Free. 


J. BACSHAW & £ aon, 


| Engineers, Ironfounders & Millwrights, 
/ BATLEY, YWTOREKSHIRE, 


y Makere of SHAFTING FRICTION PULLEYS for ook LI abighting & vy, Nino . which dispense “ 
with fast and loose Pulleys: pale Pulley answers for both. In use a ae aa ms; Glasgow Post 
Oo Ing’s Cross Station; and all principal Pactorios home ane 4222 


EISTA BLISHED 1860. 


HUDSWELL, CLARKE & Co., 


RAILWAY FOUNDRY, LEEDS. 











PRICES FOR 
and mee RTE agus | CASH 
| Re ieee st 
SP ECIFICATION S oe L ini i | a aaa ; Ne a Bl, or 
on " —— Secmemeey = DEFERRED 
= aS & Ss oo 
- oo : PAYMENTS. 


Application. 
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Patent Stee Lock Nats and Sie ish en FIRST-CLASS MEDALS, LONDON, PARIS, SYDNEY, ren 


18 GOLD MEDALS ) ONLY FIRM awarded GOLD MEDALS for Nuts and Belts: euiorss 
Cannot be disturbed by Vibration. Great Saving in Mamt 


Couplings, Cradles, Springs, Steel Sleepers, Rall Joints 
Melbourne Exhibition, 
| GOLD MEDA F 
ABSO UTE PN SECURITY. <i 1880—Bl, oo oti rurba for Steel, Files, Saws. Steel Forgings, eT ciwis 


. |. . -g IBBOTSON BROTHERS 


AND COMPANY, LIMITED, 
GLOBE TRON AND STEEL WORKS 


42 __ SHEFFIELD. 

Manufacturers of 7 

TEI. oF ENVEIEZ DEISONRIPFP TION 
STEEL FORGINGS, AXLES, &c., RAILWAY SPRINGS OF ALL KINDS, 

















ur 1 - ; oN , pe y= —_ Files (Hand Cut only), Saws, Edge Tools, and Patent Automatic 
EXPANSION" “Waeanay entral Coupling Buffers. 
LOCK NUT, A. B. Ibbotson’s Patent Steel Die and Expansion Lock Nuts, and Steel Bolts, 





Railway Fastenings, &c., &c. 


GEORGE TURTON'S PATENT WROUGHT IRON BUFFERS, 


AND PATENT COMPOUND CAST STEEL SPRINGS. { 3313 
_ LONDON OFFIOE: 4, WESTMINSTER OHAMBERS, VICTORIA STREET, 8.W. 





MANUFACTURERS OF 


MANUFACTURERS OF 


TOOL STEEL 


UF SUPERIOR QUALITY. 


Nteel Gang 


MOULDED BY PATENT MACHINERY. 


ALL KINDS OF " 


STEEL CASTINGS Pe <2 Ze ) a < | SPINDLE STEEL. 


he, a il gC ~ NZ =e NG 04ST, SHEAR, 
Engineers, | % rams Bs MI: - a \ GHRMAN, 
Marine, & Mining — wo : SPRING, BLISTER, 


AND 


Sheet Steel 


YOR ALL PURPOSES. 


ALSO OF 
PROPELLER BLADES, 


MARINE CRANKS, - 


STERN a=" yg : PAT ASN ee. STEEL PLATES; 
me / - —_-FORGINGS of all Kinds, 


London Agents : 


Connes, Gatvert s.60,, ee Fae + ; er 22 = | Manchester Warehouse; 
80, WALBROOK, EC. --# a tae = 55, DALE STRENT. 


WM. J ESSOP & SON S, Limited, 


BRIGHTSIDE. WOoRES, SHEFFIELD. ee 
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JOHN MUSGRAVE & SON S, Ltd., 
GLOBE IRON WORKS, BOLTON, 
fanufacturers of the only Patent Safety Starting, Turning, or Barring Engine. 


Makers of STEAM ENGINES up to 3,000 HP. 


With Patent Automatic Cut-off Motion. Adaptable to Stamper Valves, Slide Valves, oa Corliss Valves, 
which can also be applied to existing Engines, 


STREAM HAMMERS, 


On Condie’s principle, with Patent Valve Motions, from 3} cwt. to 25 tons. 
Wrought-Iron and Steel STEAM BOILERS with drilled rivet holes only. 
MILL-GEARING IN ALL ITS BRANCHES. 
LARGE ROP? on BrLT DEUMSE UEP TO 3S FEET DIAMETESE. 


BLEACHING MACHINERY. 
ALSO THE ONLY MODERN PLATE-GLASS MACHINE MAKERS. ™_ 


GOODFELLOW & MATTHEWS, 


(Late B. GOODFELLOW. ESTABLISHED 1838.) 
EZDE, NEAR MANCHESTER, 


-——— MAKERS OF —— 


ROPE & WHEEL GEARING 


All Deseriptions of Millwright Work. 
HIGH-CLASS STATIONARY, PUMPING, and BLOWING ENGINES, with CORLISS OR OTHER VALVE GEARS. 
IMPROVED METALLIC PISTONS AND AIR PUMP BUCKETS. 


CYLINDERS, &c., BORED, AND VALVE FACINGS PLANED IN THEIR PLACES. WHEELS, &c., MOULDED BY PATENT MACHINERY. 
FORGINGS OF EVRY DESCRIPTION. soe | 














FLY-WHEELS,. ROPE AND BELT PULLEYS, &c., TURNED TO ANY SIZE. 


MATHER & PLATT, 


SALFORD IRON WORKS, MANCHESTER, | == 
" 4 Lo gh (London Representatives, Messrs. LE WIS OLRICK & @0O., / 
on 27, Leadenhall Street, £.C. | 


— RPATINT —— 


Baap FRICTION CLUTCH, 


“ These Clutches are SIMPLE, DURABLE, COMPACT, } 

and CHEAP, are easily thrown in and out of gear, and start Tam 

without shock when running full speed. \3g 
eee ee 


A Friction Clutch 3 ft. diameter equals a Cone Clateh 6 G ft. diamoter.. 














OLUTGE COUPLING. | L 
LIBERAL TERMS TO THE TRADE. PRICES ON APPLIOATION. a AND FULLEY «0 
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_HAWKSLEY, WILD & CO’S _ 


PATENT FLANGED FLUED BOILER. 












THOUSANDS of = ‘ oe hasnot been equalled 
. a y any other Flued Boiler 

these BOILERS 7 \ - “7 srihe Whateee 

Are now at work, lange | Mae eRe sarc ; | 

numbers having been work» Ase Circulars free by Post 

ing at very high pressures Pee Pan) giving full details. 

night and day for upwards (SARS vy a 

of ten years, and with » a —— a's The strength of this Flue 


success both in 
Safety, Economy, and 
Freetiom from Repairs 


and its provision for con. 
traction and expansion are 
unrivalled, 





LONGITUDINAL SECTION OF DOUBLE-FLUED BOILER 


HAWKSLEY, WILD & Co., Patentees and Manufacturers, 
BRIGHTSIDE BOILE BOILER AND ENGINE WORKS, SHEFFIELD. “ 





END VIEW. 








ORES BROS. & oOo., SOUTHWARK STREET, _ LONDON, at. 


Manufacturers of Patent Girders, Rolled Jolats in Iron or Steel, Rivetted Girdors, Flitch Plates, Bulb and Channel Iron, Contracto Angle, 
Sash Iron, Bonding Hoops, Bolta, Rivets, Washors, Ghequered Flooring Plates, Patent Firo- -proof Floors, Cast or Weight Tron c Column 
pienchoone aa 5. ev a description of Builders’ Iron Work, 























bist now in their TOWN STOOK 6 can guarantee prompt delivery a at lowest Market Prices. 
eT ico Savas SHEETS, AND BOOKS FREE ON APPLIOATI NEL. 
ECTION OF JOISTS. 7 TEES, jonawneus. 
‘8 xX 8 = 10lbs. x 8m isthe, | 7 x Sf = Lalla x 3m me XG nee by x BR) 12 x 8 
i 5 4, le m 23 ,, 1 xs ie x = Wx 6 = 6 4 x ool has 
b= 7, |Oox2 all, oa oa 10 = 32, Sw os x8 x BA 
8 = 19 3, = 16. 8X5 = 2, 10 x 8S a8 |i x ae eS B23 
We 8, |b xb eM, |B XB =H, [10 x6 = rod = ax Sh) Sx a8 | 
~~ jomTs—Lengths, trom 6 to 86 ft. Puates—Width, 6” to 18”. Length, 12 to 80 tt. 4x ib i x Th 
‘Thickness, j” to 7. eee he is 














~ THOMAS “TURTON & SONS, 


MANUFACTURERS OF RAILWAY SPRINGS AND BUFFERS, 


Files and Cast Steel of Superior Quality, Spring Steel, Shear Steel, &c. a. 
SHEAF WORKS, AND SPRING WORKS, SHEFFIELD. 


LONDON OFFICES, 89, Oi: CANNON STREET, CITY. PARIS DEPOT, 12, RUE DES ARCHIVES. BOSTON, U.S., 40, KILBY STREET. 
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Met eter. ste ES et 


oe STNTTTB: DRT TUTTO 


Fyrom ain. to Din. diameter up to 20 eae Vwiandart), af 30s. ir owt.” HANGER, PEDESTALS, WEOUGET SEY (u0m DRUMS with Oem —_—_ 
J. ee ee ee SHEAF WORKS, HU HUNSLET ROAD, LEEDS. 20 “© 








tne SY cm eG eS Mt 


& ISAAC STOREY & SONS, "“="_ 





BERABS FOUN DELETS, 





ENGINEERS COPPERSMITHS AND BRASS FINISHERS. 


Large Stock Kept of Engine and Boiler M ountings. 
3 Ear © rr wind, MANCHEHSTHR. 


AND CONTINENTAL Aamrre-THOMAS BAINES & SON, 60 & 63, QuaaN VioTORIA Street, LONDON, E, C. 6088 
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LOCOMOTIVE AND MACHINE WORKS. 


BUILDHES OF LOCOMOTIVE ENGINES OF ALL GAUGES 
And for every variety of service, 


| PATHRSON, NEW JHRSHY, 
UNITED STATES OF AMERICA, 








“EOCOMOT L , WORKS, 
ne ADELE HA, us SB iAwie % * 
! PARRY, WILLIAMS & 0¢,. secnstageeesll " 


“LOCOMOTIVE | “ENG! 


(6 every variety of service,and 
sates 4 Like pare of 










ot doen Gabe at melon clase poco 


PASSENGER AND GOODS LOCOMOTIVES. 
MINE LOCOMOTIVES, NARROW GAUGE 
STEAM STREET CARS, &e.. 


fiavernarep OaraLoegune Foruwuep on Arriicarion of CosTomais. 
ALL WORK WORK THOROUGHLY GUARANTEED. 1894 
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FIRING - & C 
BOYNE ENGINE WORKS, LEEDS, 


widtha of ada where n Ae sha 
Have d ed and constructed one hundred various rerbes Tank and other Locomotive ya for prolly dilated at jhirty poh ou hab gau ie, manta wa ollie 1 ‘iron W i Works, an a aie ap 


curves an eecene sted Greciene suitable for an to, and for burning coal or wood 

Briok one os, Gas Wor ship Yards aide, Doak, Rage 8 Plantations, &0 rel 8 They are built sercurerely $0 to standard gauges and ary fee in order that like parts of vari Sr tapas 

will fit differen Engines of the same type, and so that duplicates can be Sr opiled 4 on the shortest notice. The materials are the best of their ois minds = a the workmanship oa: cannot be not be excel 
Manxnine, Wappis & Oo., having designs and modols of such a great variety of Engines, are enabled to execute orders for Locomotive adapted to moet requirements in a very short time. 


Locomotive Tank Engines from 8 inches to 15 inches Cylinders on Four or Six Wheels all coupled: always in Stock or in Progress. pace 
SPECIFIOATIONS, PHOTOS, AND PRIOES, ON APPLICATION. 








RSW HAWTHORN = LOOOMOTIVE. PATENT ORANE AND LOCOMOTIVE. 
NEWCASTLE-ON-TYNE, - ‘7 ‘. a | — | ~~ . 


MANUFACTURERS OF 


LOCOMOTIVE ENGINES 


OF EVERY DESORIPTION. 


TRAMWAY LOCOMOTIVES. 


MAKERS OF {060 


WROUGHT IRON WHEELS & FORGINGS, VARIOUS CLASSES I euisits IN PROGRESS. PHOTOGRAPHS ‘ON APPLICATION. 


Foe rn tall tecian alin aoa cee can en gan 


a BE HIS STH AWM PUMPS J i : 















For al! purposes, and of which he continues to manufacture +d far a larger 
number than any of his imitators. 8000 So 


~~ PATENT CAM AND LEVER, 


Punching and Shearing Machines 


As used In all the principal Shipbuilding Yards (public and private) throughout the World. 
ALWAYS READY OR IN PROGEE OR IN PROGRESS TO ALL SIZESR. 


By OLDFIELD ROAD IRON W WORKS, SALFORD 


MAWNWOBANSTDR. ‘ "e208! 
FOR LONDON AND DISTRICT; PRICE & BELGHAM, 82, QUEEN wsreetr, BG; 
ala cc ay a am 
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LX COLONIAL MACHINERY. 


GC svean, SALTPETRE & FARINA PANS, SUGAR MILL MACHINERY, > 
7 CORN 6 O'L MILLS, COTTON & INDIGO PRESSES. 


, a ef; cals PLES Jo LS NG 
; BAD 40 ae: : a Bs say a WISTS eon 
| oars G: AS HOR: (35 7 aN ed 


O50 WI | BU 3185, ale ANE E Ub 


TAR AND LIQUOR’ PUMPS. 


ICE- MAKING COOLING MACHINERY 


—~—o: ihe highest class @ most approved construction « of —— 


_ GUARANTEED ECONOMY OF PRODUCTION. 


ee 
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sweece’ STEAM BOILERS - — 


PORTABLE ENGIVES, | Pema (SQENIS By kANCASEIEG AND, VERTICAL), | vepwoar, combined Engines 
GUENTLEMEN,—We have St aa one of your Portable Engines and 7 tect pan Mortar Mills, in constant d Boilers. sais 
an 


MORTAR MILLS. a aor to last eruction, ratte nd have greet plessarel Rao ag they have given us eve anne 
tion, an eee sonetral ructio Ww are we have ar _ aoa 
“SPEROIAL OLAY MILLS.” ee BOWDEN (Builders) | HC HORWONTAL ENGINES. 


“PEARN'S” PUMP. 
ae 's iy . 


‘ . / ; ; 



























Diam. OF WATBR CrLixpeR ..in.| 2 ‘23 | 5 6 7 8 


F . | 10in. | 12in. 
. | 12in. | Win. | lin. | 18in. 
6000 


10 12 12 = 
14 in. | l4in. | 16m. 18in. 
24 in. | Q4in.  24iu. | Bin. 
10440 ' 24000 84650 46360 




























Dia. OF STBAM CYLINDER...... : 
rhe fod Of Stroke ..ecseeeeee. Oin. 
tent, Galls. per hour OBO 16500 


MEER  <Si SE | NTE are t 
| 
ee Pere eer ‘ 140 


CUSHIONING. 











| 
| 
| 
| 
| 









the SLIDE VALVE it? 
of the SLIDE VALVE 4 4074 
and PORTS in the AUX- gee = ' i S007 ae eee 
ILIARY CYLINDER is: , or pan St me lh itn , — i 
me Sim pest and most if a — Has eo i Lae Pein 
i lh _ | 


PERFECT CUSHION. 


SIMPLICITY 
DURABILITY. 


It has NO INTRIOATE 
PARTS. 

The Woxrkina Pants 
are the same as used in tae oe, ee 
oe ee PEARNS PUMP. 

It is as‘ simple and as § nt iy 
DURABLE es any Fiy- 


i i il i i a 
ete FRANK P EARN & Co., West Gorton, ‘Manchester. 


‘*; Gale sAgents for: tendon and District: aeeenr: A. HAACKE & CO., 2i, Lime Street, London, E.C. 
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STAN DARD IRONWORKS, COLCHESTER. 
Lendon Office and Depot: 199, Queen v ictorla Street, B.C. 
STRONGEST, BEST, SIMPLEST, MOST DURABLE, EFFICIENT AND ECONOMICAL 















ENGINES AND BOILERS 
rI~w SS | ww BMA. HR EE B=. 
es oy Prize Medals—London, apa ee Ee Society, & many “a 
See ss DAVEY PAXMAN & Co. Colchester. _ 
: 7 s Turned true and bright to Whitworth’s Gauges, any 
| length, from 2 in, to 3 in. diameter, 14s, per cwt, at 
Nottingham. Also Oouplings, Pulleys, Plummer 
Blocks, Hangers, Machine-made Spur, Bevel, and 
eT N C Mitre Wheels, Friction Gearing, &o. 
__________WHIND & SON, D & SON, NOTTINGHAM, Al AND 62, BLACKFRIARS ROAD, LONDON, S.E. a 
THE CLAY CROSS COMPANY, 
COAL, LIME, & IRON WORKS, CLAY CROSS, near CHESTERFIELD, 
SUPPLT Hovuss, GASB, AMD STEAM COAL, 
PIG IRON, GAS and WATER PIPES, and ALL CASTINGS 
In connection with Gas and tne it Collieries, Engines, Pumps, &c. 6198 
London Offices and Exhibition Rooms: 63, QUEEN VICTORIA STREET, E.C. (opposite Mansion House Station.)  Mossrs. BECK & CO., Limited, Agents. 
WAND THOS. JOWITT & SONS, Scotia Steel Works, SHEFFIELD. .qa0t wap, 
BEAM ENGINE BRANDS OF STEEL AND FILES. Bae 
_ss—d SURRLAGRAPYHAIA ADDPHESS: JOwirTTyT, SEEFFIE ZED .. 






CUT 





—_ FOUNDATION CYLINDERS. 


THE STOCKTON af CO 


| TOOKTON-ON-THHS. 
ee ee Make  Bpocislity of this work, tuming out over 100 tons per week; also larke ¢ ai as usin ary Osi 


“TARTS 


PATENT BOILER FLUID, 
for PREVENTING and REMOVING Incrustation and Corrosion in Steam Boilers. 


ANALYTICAL REPORT UPON fel le Mes en MARSEI 
ugh Laboratory, 8, 8t. James's adiane ee Dalton Street, Manchester, 15th September, 1876. 
An analysis of a sample of this shows it to contain neither Free Alkali 1 nor Acid, "It is purel Vegetable matter, and no jurious action wpon Iron, 
0. ESTCOURT, T, F.0.8., Analytical Chemist to the Corporation of Manchester. 


Orders and enguiries please address to THE DISINORUSTANT MARSETLLATS 00., Knowsley Works, Qhestham, Manchestar, 


GRANGE IRON COMPANY, Limited 


Foundry, Engineering and Boiler Works, DURHAM. 
—(= BOLE MAKERS OF =)— 


Colliery Heapsteads, Screens & Pulleys ) | LISHMAN AND YOUNG'S. PATENT AIR 


PUMPING MACHINERY, ror UNDEEOROUND HAULAGE 




























Air-Oompressing, Winding, Hauling, & Steam Engines 


of all kinds { THE HASWELL MECHANICAL COAL-GETTER 
: | (HALL & LOW'S .PATENT), | 
THE GRANGE PATENT 5 
AUTOMATIC EXPANSION CEAR = | LEGNARB WATSON'S PATENT COMBINED DIRECT 


«STEAM & HAND STEERING GEAR. 


For Winding Engines. 
Steam Cranes.—Gas Plant, Differential Pumpin Engines, 
VENTILATING FANS. with Lawrence & Ogle 
atent Gear, 


ENDLESS CHAIN PLANT. 
BORING TOOLS. Chemical Works Plant. aaa | | : ae 
TANK LOCOMOTIVES a ba paar fe WEE A hae IE Be er : 


ForOOLLERIES nid INONWORKS earto | ——~- . EDW ame, 
By deealto:Fampe and Siipways: a a (pr kottee ds QOML WASHING MACHDIES, 


__ J UME Gy 1004, | pele Niece tial te Rk 
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CRUCIBLE STEEL — ‘CASTINGS 


OF SPEIOIAL TOUGHNESS AND aecmmemteeda 


CORPORATE !AND TRADE MARKS. 


m9 Fuce~ R, MUSHET'S SPECIAL STEEL, 230g sc 


For Lathe and Planing Tools and Drills: the Steel which requires no Hardenin and which 
harder Metals with heavier feeds, quicker speeds, and fewer grindings than any ater Tool Steel. — 


e@ Please order either direct or through our Authorised Agents and Representatives. 


Made only by SAMUEL OSBORN & CO., 


MANUFACTURERS OF STEEL, FILES, RAILWAY SPRINGS, FORGINGS, SHEETS, &e., &e., 
_ CLYDE STEEL AND IRONWORKS, SHEFFIELD. 


gE Te ee ee ee 


PRESSURE GAUGES. 


STEAM, VACUUM, AND HYDRAULIC. 


In view of inferior imitations being brought before the Public 
in a manner misleading them, to be taken as our make, ace 
note that our make bear our Trade Mark. € 


" Engine Counters, Fusible Plugs, Buss’s Governors, 


raps tari STRARD TRAPS. 



















The most aimple and reliable ever made. A month’s trial allowed free of charge. 


ENGINE & BOILER MOUNTINGS, &c. 


SCHAFFER & BUDENBERG, 


1, salsa has ST. EMSRS Poe MANCHESTER; 198, Hope St., GLASGOW; & 83, aueen ene bee E.C. 


OMPGON’S. IMPROVED _ PATENT _8Ti AM ENGINE INDICATOR. — 7 


SHEPHERD'S IMPROVED PATENT INTERNALLY FIRED CONE SECTION BOILER. 


RISK of EXPLOSIONS REDUCED toa MINIMUM GUARANTEED for SAFE WORKING and INSURANOE up to 160 lbs. PRESSUBE. 








- 2 any ee ee ee 


BOILERS 0n this principle 
have been in constant work for 


some years, with great success in fi 


the economical production of 


steam without priming, ‘There im 
sre no parts liable to collapse, (im 


to all parts of the world. They 
are suitable for every description 
of work, and, consisting of «# 
number of ‘similar sections, are 
easy to erect, examine, and repair. 
Any portion can be removed and 


replaced quickly, and with great 
facility. 


or stays subject to corrosion. jam 


They can be exported cheaply Murs * — ; 


° 


For PLANS, ingeacaaat een Re | ly to the SOLE LICENCEES and MAK 
J AMIS WATT & 00’, ( (late Boulton ra Wat Watt), 0  Leadentell St 30 E.C., and Soho Foundry, Birmingham. 


s, and of every kind of Land and Pum ping Engines, saree Ls draulic Machine , Mining Plant, Air Compressors, Rock 
Makers of Makers of Borers, Relling and Sugar Mills, . ills, Mint Machinery, and of Coins for the. British | Government. and Foreign Countries. _, 








FRANCIS MORTON AND CO. LIMITED. 


ESTABLISHED OVER THIRTY =. 

The system by F. M. & Oo. in the Construction P ‘thelr "Galvanised Corrugated 
Iron and Zinc Buildings combines many advantages which no other form of building can 
offer. Ata minimum oost they provide every required accommodation, whilo the con- 
struction secures great strength and durability, together with protection against fire. 
Illustrated Catalogues and Estimates sent on application, when Purchasers should 
supply full particulars of requirements. 2665 

Wrought Iron Roof Principals, Girders, and General Wrought Iron Work. 
NAYLOR STREET IRONWORES, LIVERPOOL. 


London Office Office: 9, Victoria Chambers, Victoria eh ai oe S.W. OPEN BHED FOR COVERIN COVERING LARGE A AREA 


DAN EI IT. ADAMSON AZ co., 















Engineers and Boiler Makers, m. Estad. Gi a DUKINFIELD, near MANCHESTER. 
AL PATENTEES 4  g o ee 
_ oF , | ere ne Over 2,200 
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STEELGIRON BOILERS Hea || From S0lbs. to 250Ihs. 
os ae acy - | eee en a a PER SQUARE INCH, 
And from over 20 Years old. 


Now at work, at preantires 


DRILLED RIVET HOLES 
ONLY. 





PAE Anette ete at heb a a 


=; "3" 2 Ey 


» Patent Steam Boiler Co 


HENEACE STREET, BIRMINGHAM. 


Telegraphic pu “ROOT.” 
(SOLE PROPRIETORS OF ae BURorESS PATENTS.) 





wn ee —_——— + 


Agents :—Mr. Conran Knar, 11, Queen Victoria | sinsst: K Cc, for London ; Ross & WAL- 
POLE, for Dublin; A. Taprer & Co., Invercargill, N.Z., for New Zealand; A. Snaw & Co., 
London, for Queensland ; RABONE Bros., Birmingham, for New South Wales and Victoria. 


THE “ SAFE AND SURE" pgm STEAM BOILER | THE “UNIVERSAL” SECTIONAL STEAM BOILER 


Yor Stationary purposes, on ‘‘ Roots” system. 








gee fh is SARYN : 
100 MP. “Root” Boller 





“Universal” Beller. 
days’ notice. The Prices of our ROOT Boilers he poe a nee Cn has been recently 


Biges from) 10 to 800 HP., and of modified con- 


kept in atock. Bollera of any power at a few 
struction (but of equal strength) 1 to 1to8 HP. Nom. 


d Waters id Circulation, Prevention 
of fnorusatin, St ar b Power, Inspossibii : 





For Mountain Transport, meade in pieces of 250 bave been reduced ; Lists on application. No we roduced to meet the sg ia oe pequiteeente 
Ibs., atspecial prices. An ordinary Mechaniccan | accident to life or limb has ever been recorded many steam users. It is suitabl of Priming, Easily » Durab hit to, - 
t ther. Now working ina variety of situa- | against this Boiler. Sas pines wbhon requare pen Fa Made in aizesfrom 5 to 800 HP.Nom. Boller may be laced in inapate vacua 
rums to | Attention is solicited to the advantages of this cal ells aro wer, 





fone all over the world,and in confined positions inch with cold water. 
underground, &c. All ‘parte made to gauge and 800 lbs. Suitable wornies een ng preseure 150 Ib. Boiler, viz.: Cheapness, Economy, Ample Steam 


References to the Birmingham Corporation (1,365 horsespower); Messrs. Cochrane and ('uv., Middlesboro’ (1,360 gee power). 














TW, LAPWORTH, | seawGree: THR PATENT STEAM BOILER (0., Head Office, 28, Heneage Street, Birmingham, 
LT ET 
Oldham Boiler Works Company, 
LIMITED, 
wavovtsrenSROHANC, (Late J OSEPH PRITCHARD & SONS). 


MAKERS OF ALL TYPES OF 


IRON AND STEEL 


STEAM BOILERS, 


ON THH MOST MODERN PRINCIPLB. 
By Patent Machinery, specially adapted for Drilling, Rivetting, and. Flanging. 


ALSO SOLE MAKERS FOR LANCASHIRE, YORKSHIRE, AND CHESHIRE, OF 


MIRFIN & NIELD’S PATENT 


COMBUSTION CHAMBERED BOILERS, 


WITH INCREASED FLUE-HEATING SURFACE. 


Works: OLDHAM, ENGLAND. 


LONDON AGENT: Mr. G. W. BLOW, 11, QUEEN VICTORIA STREHT, H.C. 
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HIGH TIDE. 


— LOW TIDE. 
For Ferry Traffic, to Land 


and Embark Passengers, PUD fmm sce oes a sea 
Carriages, Wagons, and | , 3 ma 
Oattle on same level as 
Pier or Quay, irrespective 
of the rise and fall of tide. 


Neither Slips or Pontoons, 
or Special Berths are re- 
quired. At a fraction of 


eam hiawe 


Also for Landing and Em- —* | : the cost it has all the 

barking Troops, Horses, 7) advantages of a Bridge, 

and Artillery. without obstructing Navi- 
coven gation, 


ay 
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SHIPBUILDERS & ENGINEERS, 





RENE REWw, 
ra oe: SCOTLAND, ee — een 
LANDING TROOPS. CONSTRUCTORS, eo 








Ss. OWNS & CoO., 
HYDRAULIC AND GENERAL ENGINEERS, WHITEFRIARS 8T., LONDON, 
MANUFACTURERS OF 


PUMPING MACHINERY OF EVERY DESCRIPTION. 


ks, 
i a 


em 








eee Double Barrel 
mproved Double Contractors’ Pump 
Act on Pump, for 
Hot or Cold L quor 
7) 
ll 1 Pu to 1 Pumps, Treble Barre] Purnps, for Manu- Deep Well Pumps & Com- 
orHand Power. Howes or Cattle ower ae pce hor 2 tactories, Breweries, Distilleries,&c. bined Engine & Boller. 





HUM] 


eh 





ere cond TOOLS. Hydraulic Ram, for 


Treble Well Pumps. = Centrifugal Pump. ‘Manure Pusnp. Breas Lift Pump ouig Greed ke: belle Force Pump on Barrow. Double Barrel Fire Engine. = ™ . an Won 
Pumps, Boring Tools, and General Oontractors’ Plant to be Let on Hire. sie 


ILLUSTRATED CATALOGUES ON APPLICATION, 


LVI ENGINEERING. [Jury 4, 1884. 
ee 


The PORTER-OCOLARK PROCESS 
Removes the Carbonates of Lime, and Iron from Hard 
Waters, and thus, the causes of frorhustafion in Boilers and Pipes. 
This Precess is A use in Paper Mills, Brewerles, Works, India-rubber and 
Telegraph Works, Ice Manufactories, Mustard and Oil Mills, &o. One Railway 
Company em ploys it for feed-water to the oxtent of 1,000,000 gallons delly, 
and one of the London Water 1 Public at two of ita Pumping Stations. It ‘te 
ri in use in ponte Asylums, Public and other Schools, and Private Mansiong. 


he pure water of the chalk wells, and muddy water of the Thames between 
5226 


JOHN HENDERSON PORTER, PATENTEE, pisoRicntE ci cu ae Caceres ia 


idé& a, ‘TUDOR 2s STREET, , LONDON, =F =zI.O., _furnishes the tho > necessary Plant. 


Nea eee re en a a me 


JOHN MARSHALL & SONS, 


GLASGOW TUBE WORKS, GLASGOW, 


MANUFACTURERS OF 


LAPWELDED IRON BOILER TUBES 


FOR MARINE, STATIONARY, AND LOCOMOTIVE BOILERS, &c. 4738. 


WROUGHT IRON AND STEEL TUBES OF EVERY DESCRIPTION. 


PATERSON & COOPER, 


ILECTRIC LIGHT HNGINEERS AND CONTRACTORS, 
76, LITTLE BRITAIN, LONDON. Steam Factory: POWNALL ROAD, DAISTON, 


omplete Sets of Electric Lighting Machinery an Fittings for Lighting Hotels, Public Buildings, Factories, Mills, Ships, 


ESTIMATES FOR INSTALLATIONS FREE OF CHARCE, Se EXPERIENCED MEN SENT TO ALL PARTS OF THE COUNTRY. 


Licensees of the ‘' Clarke and Bowman ” Are Lamp, and of Joel’s Storage Batteries. 


= —_ —- 


'ATERSON & COOPER’S DIRECT CURRENT “PHCNIX” DYNAMOS. 











1.—For 16 oe candle- rover Lamps, or 2 Small Arcs, or 1 Large Arc 4S 
he 2 ” 30 y 3 ” ” 2 ” ” 1 
No. 3. : 9 75 9) 7 99 7 13 93 4 9 bh) SO 
No. 4.-- ” 120 ” ” oB 12 ” ” 7 a ” L2O 
No. 5. ’ 200 dB) 9) 9) 24 33 99 14 ’) 9 1SoO 
ie 6.— 300, . : ae a she a os 2560 
Te 500 _ «oo 





GALLOWAY & SONS. 


FIRST PRIZE AT ‘PARIS, VIEW NW A & Poa Oe 





HAV ALWAYS ON HAND A LARGE NUMBER OF 


NEW STEAM BOILERS 


MADE BOTH OF IRON AND STEEL, 


READY FOR DELIVERY. 


The following isa List of those Boilers which are now completed, and which may be despatched at once with all their fittings :— 








Length. Diameter. Material. Working Pressure, | Length. Diameter, Material, Working Pressure. 

Two Galloway Boilers 30ft. by 8ft. Oin. Steel .. 70 1bs. Ten Lancashire Boilers 30ft. by 8ft. Oin. Steel .. 90 Ibs. 
Three Fe ‘5 30 ft. by 7 ft. Oin. is -. 80 Ibs. 
One " ’-80ft, by 7ft. Oin Iron .. 75Tb, | On?» e ee ee 
Seven _,, ' 28 ft. by 7ft. Oin. : . 75 Tbs. | One i " 26 ft. by 7ft. 6 in. " - 80 Ibs. 
Three ‘s - 28 ft. by 7 ft. Oin. ‘i . 80 Ibs. Three __,, ‘3 30 ft. by 7ft. Oin. Steel ... 80 Lbs. 
Three ss ‘: 2 ft. by 7ft. Oin. Steel -.. 80 Ibs. 
One : "batt by Tf. Oin. Iron . ibe | OR@  » ” 22 ft. by 6ft. Oin, Iron ... 70 Lbs, 
One rs ” 24 ft. by 7ft. Oin. Steel - 80lbs. | Fwo Cornish ” 30 ft. by 7 ft. Oin, Steel .. 80 lbs. 
One 3 ” 26 ft. by 6ft. 6 in. 7 - 100 Ibs. One - 14 ft. by 5ft, Oin. Iron . 90: Ibs. 

Total, 41 Boilers Se aa finished, besides many ainers in progress of construction. 4836 


~ 


Address W. & J. GALLOWAY & SONS, Manchester, who will furnish detailed Specification and Prices of any of the above Boilers. 
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PATENT ‘PORTABLE HYDRAULIC RIVETTERS. 
FIELDING & PLATT, 


SOLE MAKERS AND Co- PATENTEES, 
GLOUCESTER. 





ur RALPH i, TWEDDELL, 16 Dolahay Stok, Wos 
Portable Railways. RACOSINE OIL | 


“<3<4-4.© CUSTOMERS USE nee iehciad NATURAL LUBRICATING OIL. Gold Medal, Paris, 1878. 


from acid, Never 


DEGAUVILLE’S PORTABLE RAILWAV|qgea Racosine 2 co. om 


Awarded 25 GOLD MEDALS, and ALL FIRST PRIZES, 14, for the 7, IDOL LANE, LONDON, E.C., 
eight years. 2. ese «AXnd Love Lane, Quayside, Newcastle-on-Tyne, 

failway and Wagons for Sugar Plantations, Farms, Mines, Quarries, | Works—BALAOHNA and CONSTANTINOW, RUSSIA. 
vontractors, Jronworks, Brick and Cement Works, Docks, Harbours, Prive Lists and full particulars on application _ 4770 


7 oe one. FORE Milit E ditions, WN Q pe ee ee ee ee 
ailway Extensions for fa i any ae ions, Narrow Gauge J ABEZ J AMES & CO., Ltd., 


ADDRESS : 
FOR PRICES AND PARTICULARS ADDRE Electrical and Mechanical Engineers, &c., 


ROBT. von GLEHN & SONS, 7, idol Lane, LONDON, E.. MN, NDR, EC 40, PRINCES STREET, STAMFORD STREET, S.E. 9 sre 


RIVETTERS 


Ship, Locomotive, Carriage Builders & Boilermakers, 


VIZ. 


C FIXED & PORTABLE HYDRAULIC RIVETTING, FLANGING, BENDING, 
=F =6——sSFORGING, & PUNCHING & SHEARING MACHINES, 


a ES ED 
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Hydraulic Pressure Pumps & Accumulators. 





> 
SUA AT 


HYDRAULIC CRANES. 
Hydraulic Pressure Valves, Packing 7. = 
Leathers and Moulds, ke. am 


pre ID 


EEN LY EE E RS, 
CROYDON WORKS, HUNSLET, LHEDS. « 





L - 
J A. BA: « aT 
NEWTON HEATH, | 


MANCHESTER. i : ; 


mercer 7 
=~ 
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a A ie 
EL aa | pialinin (Rie St | i 1 


—- FEATURES — 
JURABILITY, 
CESSIBILITY, lk 
ICONOMY OF oe 

FURL. 
RICKWORK REQUIRED 
ern crt 
INDON OFFICE :— 
"EF. Cort, 


GRACECHURGH STREET, E.C. 


—(«)— 2 
US SIZES IN BTOOK AND er a 
PROGRESS. 5089 


alll 
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co 
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y EMMOTT A Co 


‘TENT EXPANDING MANDRELS 


To bolt a ee Plate of Lathe as shown, 
nin Lathe Contres. 


Pulleys, Bushes, Gears & Collars 


Can be Turned OUIOKEE and TRUER 
than on solid Mandrels. 





Our Expanding Mandrols are applied to 


MILLING & WHEEL-CUTTING 


MACHINES. 
Sizes, to hold from } in. to 61m. 


USED BY MESSRS. WM. MUIR & CO., TOOL 
MAKERS, MANCHESTER, 


aaa vate R FIRMS. 
4664 


. BARLOW & ARLOW & CO.,Enginers, Cornbrook Works, MANCHESTER, 


iE “es ENCINE COMPANY, 


X. El _ IDs. 
i LOCOMOTIVE 


AND 








Of all descriptions and any sise, for 


Docks, Manufactories, Branch 
Railways, &0., &. 





On Purchaaing Lease or othorwise. — 





V. M. pa 


SHEAF. oe WORKS, SHEFFIELD. 


SPECIALITY : 


zo WROUGHT IRON 


Parallel 
VICES, 


OX, 





8 inch Jaws. 
130 Ibs, 


cf 


No. 4127—83, 6 
84, 100, 


Av. Weight 24, 


of 88, ie 56 se 


ree. - fit 
is oben 
is 


ENGINEERING: . 


aoe adapted for 
{high pressures up to 
600 Ibs. per square 





TANK ENGINES 


Ironworks, Collieries, Contractors, 


wl peed designed for any circum- 
or to suit any Gauge of 
way. 4291 


ARRANGEMENTS MADE FOR HIRE 





et , 

With solid Steel raved RS si ys on 
which keeps Screw : 
covered? vee Vice is — 
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PARTICULARS AND PRICES ON APPLICATION TO 


OLIVER & CO., Limited, 


Broad Oaks Ironworks, Chesterfield. an 
London Office: 9, NORTHUMBERLAND ST., CHARING CROSS, W.C. 


FIRE BRICK HOT BLAST STOVES 


(WW EXT Ww Hr.’ s = A&E EI TX"). 
” i = LIST OF STOVES IN WORK 
| OR CONSTRUCTION. 





aes cence 





— ies sores pat 
a on Germany nes ee BD 28 

a a taxembourg "vB 
a 2 eee anin Omron ee 
Ba ee occu hae 

‘ a eee a oe 
Sie Tote 05. BAB 


he. 


795 STOVES IN WORK OR 
CONSTRUCTION. 


- Sen ee ees A acon Blogen i BAUETER 
, Lue ne de 1 Loratolre, Be m MAUR Pate: aa 
YENET es Boulevard Mageate. Paris; 
Sf B Austria, M.'P. K ELWIESER, W Witkowiteor Eisen 
& Direction, Witkowi Messrs, - 
a fod GORDON, Pittebungh. 


" el 











mRaxce—A, Gag ore oe woe Blast Valve. 





Rar FEY | TT: 
's) Chimney Valve. D, Cold B Lo Ad WHITWELE 
Cleaning Doors. F Uppet Cleaning ite Gok rs Sea aeemacams | 
Inleta for Gombusalos’ a of Gas. Nora—Dimensions c ‘ne m «870 
vary according to else required. cies STOCKTON-ON-TEES. ‘ 
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ae ’ ‘ 
ate Me 4rd arn pai ee 8 ch ort 
Ta PE. Han | MOOG OPS AD PA PE AP 07 ener None 
‘ ‘vn as : : 





; ‘Bothe, Girder ‘Rivets, Railwa tien Screws, Screw Bolts, Nate 
MATERIALS AND wan Gasaiat MODERATE PRICES. 
Proxer Deiiverras or aL. Houn amp Exrort Onpsr 


"WHITEHOUSE & CO. 


TIPTON HALL CHAIN WORKS 


TIPTON, STAFFORDSHIRE. 
MAKERS OF THE CELEBRATED 


6071 


OR reat 








CRANE ORDERS 
| DESPATCHED 

INGLINE RECEIPT 

CHAINS. TELEGRAM. 





| ALL HIGH-CLASS CHAINS ae by EXPERIENCED WORKMEN, from 
SPECIALLY-PREPARED IRON, under the most careful PERSONAL SUPER. 
VISION, thus ensuring the GREATEST POSSIBLE STRENGTH, UNIFORMITY, 
and DURABILITY, 
SBN YD FOR KFPRICHTDBS. 
AGENTS — 
LONDON: J. 0. 8. OGG, 18, Crutched Friars, E.0. 


MANOHESTER : 0. J. BROWN, 7, Exchange Arcade. 
LIVERPOOL: HOLT & ADDLINGTON, DDLINGTON, 24, Fenwick Street. 


epeectenremctntoneitd sia eens os 


6211 








nr ee ee 


MACHINE-MOULDED WHEELS, 


SHAFTING PULLEYS, ‘PLUMMER BLOCKS, 
WROUGHT IRON COLLARS, &c. 


ee ee ee 


ELIZA TINSLEY, Engineer and Ilronfounder, 


GREAT BRIDGE, ~ STAFFORDSHIRE, 


CLAYTON & SHUTTLEWORTH, 


Stamp End’ aie Lincoln ; and 78, Tombard Street, London. 


ee The Royal Agrlouttural Soolety of England have 
" dwarded auery FIRST PRIZE to CLAYTON AND 
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STEAM ENGINES since 1868, and PRIZFS at 
every MEETING at which they have com- 
peted since 1849. 


Steam Engines, | Portable and Fixed. (Over 21,500 Sold). 
Wood, Straw, and every kind of Fuel. 


Thrashing ‘Machines. (Over 19,500 Sold). 


_ Straw, Corn & Hay Elevators. Chaff Cutters for Steam Power. 
Grinding Mills. Saw Benches. Traction Engines, &. 


GOLD MEDAL and First Clase Certi-| Gald Medals and other Prizes have 
» floate at the Caleutta International 


bee arded to 
OLAYTON AND SHUTTLEWORTH 
; Exhibition, 1883-4, . |ateall the im at daternational 
THE AONLY aoLo MEDAL af’ 


fon 
- aitarded. for - 8 ‘abe lear, & 1878; 
- PORTABLE § STEAM ENGINES: h 4 Wienna, 1857, $966, and 1878, 


Gn agi Bp nus a. 
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- SHUTTLEWORTH for PORTABLE and other 








and eel canibl oe including : 2 








BEESLEY 's 


«ff 


a _ PATENT VERTICAL 
| Boiler, 


— WITH QUADRANT FLUE TUBES. — 


ADVANTAGES: 
Compactness, Durability, Economical, 
Accessible, Cheap in First Cost, 
Suitable for all uses, and adapted ‘for 
Export. 


VARIOUS SIZED BOILERS 


IN SrOcys AND PROGRESS. 
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Mlustrated Price Lists Post- free upon application to Patenteus 


| & SONS, 


MANUFACTURERS OF 
Marine, Lancashire, Cornish, Rastrick, and 
the ordinary Cross Tube Vertical Boilers, 
GN IRON OR MILD STEEL. 
Hive done hy Machinery. —First-class Workmanship anc 
terials used.—Low Quotations given.— Address : 


"FURNESS BOILER WORKS, un 
BARROW-IN-FURNESS, ENCLAND 





The 


This Illustration represents the teeth of a Sand Blast File, highly magnified. 
dotted outline shews the shape of the teeth before being sharpened. 


(LE? 


Used exclusively by many of the Principal Railways and 

Marine, Locomotive, and General Engineers. 

Specified in all the Indian Government 
Contracts for Files. 










saved in one hour's 
repay extra charge for Sharpening, 


4a These Files may be obtained from 
any Sheffield File Manufacturer, and La 
Societe pour l’affutage des limes, 124, Rue d'Allemange, 
Paris, by specifying on orders for Files, ‘‘To be Sharpened 
_ by the Sand Blast.” 


Files so treated cut much faster, 
work more freely, and wear 
longer than the 
ordinary kind 
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EMPIRI WORKS, 
GREAT BRIDGEWATER STREET 
_MANCH EST. ER. 


—_ oe 








ree off, | 
- GRANDSONS 


"Empire Lubricator, 


Which is acknowledged to be 
the BEST APPARATUS now 
known for Lubrication of 


STEAM ENGINES 


OF ALL KINDS, 
LAND OR MARINE. 


* e 
™, 









PATTERN D. 











Lubricators sent on approval to 
any part of the kingdom, and 
references given to users in all 
parts of the inhabited world. 
0: 
4768 
FURTHER PARTICULARS ON APPLICATION, 
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ROYAL L SHOW AT SHREWSBURY, 


JOE, BW Ads«:s TO 1328, 
STAND No. 188 Implement Yard, and No. 207 Machinery in Motion Department. 


MARSHALL, SONS &CO.. 7 


BRITANNIA IRON WORKS, GAINSBOROUGH, 


WILL EXHIBIT 


aig ENGINEERING. [Jury 4, 1884. 








New Patent St raw-Truss Machine 





Portable Engines, 4, 6, '7, 10 and 12 HP. Improved Circular Saw Benches. \ 

qectian one of 8 HP. | Finishing Thrashin ig Machines of various with Marsh: all’s Paten Feeding 

Compound Stationary Engine and Boiler. sizes, with atent Safety Self- arrangement. 

Independent Vertical Engine and Boiler. Feeding Apparatus or Patent Drum Straw Elevator or Stacking Machine 
Protector. with Lifting (Gear of new design. 





TR nn ee ee eee 


Horizontal Stationary Engine. ! | 
Eola latent WITH ‘CURRENT. PRICES AND NEW ILLUSTRATIONS, | FREE ON A:PPLICATION, oso 
_— 

. ,& MOTHERWELL, 


NEAR GLASGOW. 












HOISTING 
cuaing 









PATENT 
PORTAQLE 
STEAM CRANE 


PORTAGLE 
HAND CRAWE © 





eo. ? : HAND 
DERRICK GRANE a | OERRICK CRANE 
{TQ 100 TONS % "Df ito 30 TONS STEAM DECK CRANE eT 
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Tw ef) (c PATENT STE AM PUMIP in general use for 
Tidal & Dock Work. Well Si King, oundations, Sewage 

be U 6 om eter- a Works, Swimming Baths, Chemical Works, Paper Mills, 
Gas Works, Starch Worked Brick Works, Collieries, 

Steamers, Bleach Works, amd Manufactories generally. 

REPORTS FROM USERS. 

From a COLLIERY COMPANY. |From a Firm of CEMEI T MAKERS. 


“The large Pulsometer has given the greatest satisfaction, and is far ‘“We have two of your Pumps at worfk, and thay give satisfaction.” 


superior to the Centrifugal Pumps previously used for the purpose.” FromaFirm of CH EMI CA LM&£ NU FACTU R E RS 
From a Firm of BLEACHERS. , ‘* Found it well Ce for sinking a ell 90 feet deep, as it could be 





‘Ut hag yiven us every satisfaction and no trouble since the day we lowered or raised at pleasure.’ 
started tt.” 
Re wee From a Firm of SUGAF REFINERS. 
From a Firm of SOAP M AKERS. The two Pulsomcters have given us @ntire satisfaction ; one"we have 
“The two Pumps got from you 18 months — continue to do thei had in use Jay and night fur 12 months] raising boiling water-~-which it 
work most cHiciently, and are giving every satisfaction.” has done without failure." 


waar Oe Tue PULSOMETER ENGINEERING CO.,L°, Nine Eums Inox Worxs, Lonoox,S,W. 


From No. J to throw 900 Gall i Se 
PCD ue throw Connected by Private Wire with the City Office and Show Rooms; 61 & 63, Queen Victoria Street, E.G. 
52,000 Gallons per hour (£160). 


Also PIPES, STEAM HORE, BOILERS, &e. ‘Filtering » Machinery, Light Wrought Ir Iron Flanged Pipe, Sluice Valves, Plant for Swimming Baths, 
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PATENT ROLLED BUTLER’S PATHNT ebaeoc acta COUPLINGS. 


SHAF TIN G: a nt 


_IN IRON AND STEEL SOLE MAKERS, 4001 
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KENOWABLE STOR vat Wer: 


APPL TOS PACKED COCKS 
AU EOIARG fo WATER GAUGE PRES UPR GP RU CIREO Gat ES 7 % 
| Halts ch ec RRC AT OR, SAPO TY Reh eh weer Rt, of ‘i | 
Nope bao base LOW Watt i at Anta. « aan cee _ 
be oie Lah! GALE. Cue 3 








ay htt trdnf VALVE: AGRON BEE 
Noes ae ‘ Ee NERA LAE I58 GREAT DOVER STREET LONDON S. EL OL WHEAT CL i 
eee eaten rene 
B. STEED AND BAERS 0 mh Sieg ope ep Oe Sr 
ms whl tl 6CeiY: 6 @ or 6am Hammers at the Paris BX on 0 

D OUB LE & SINGLE ACTING STEAM HAMMERS. ay he Dy Also PRIZE MEDALS at Paris, 1867; Havre, 1868: Highland | Soolety, 1870; Liv 1, 1871; 
Of all eixea, from BLOW neces bebisslelgeodal Lad a mbit gergett eraotcese aNvine sa , Moscow, 1872; Vienna, 1873; Scientific industry Soc! 19/5; Leeds, 1876; Paris, 1876; Manchester 
lamnece eit “improved Framing. in Cast or Wrought Iron. Gmail. Hammers, ee A, and Liverpool Society, 1876 ae oe Rar bdelphin, 1870 "1876 Sydney (Australia) 1880; 

working up to 600 blows per minuto, in golmc Cascs pis worked by the foot of the Smith, wa Ss OIROULAR 8AWSB for Llot aig H BSE'B are po POWER HAMMER 





and not requiring any separate driver. 
SPECIAL STEAM STAMPS, DROP 
HAMMERS 
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From 60 to 100 umualy In construction. _ 
neck 
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manufactured by 


'Francis and Co., 


4714 
The celebrated Nine Elma Brand, established 1810. 
Medals: London, 1851 ; Philadelph{a, 1876 ; Paris, 1875. 
Oftices : "Vauxhall, London, Works, Cliffe, Rochester. 
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ortland Cement, 


enuine and of the beat goaity is ag sac by 
the WOULDHAM CEMENT or homo 
consumption and export.—For prices, &o., address, 
Bene ee Lime Street, London, E.C. 1780 


ee 


Rusby Portland Cement 


COMPANY. 
MANUYACTURERS OF 


Portland Cement 


Of the Greatest Strength and best Quality. Reman 
and Ldas Cement, Blue Ee ahyaren co Lime, Ground 


RUGBY, r wanW WICKAHIRE. 
nae : New BILTON anp Nawnoup. 4867 
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()idbam Brothers, 


Civil & Mechanical Enginecrs, 








5-8, Clive Street, Calcutta, 





110, Cannon Street London, 
3094 
(vers 000 “()tt0” Fingine: 
AT WORK, 


Using 25 to ee % less (Fs 


Brake HP. than 
A” other Hagine. 
Crossley’ 


s Patent Self-Starter, 
, and a = made, may now 
(lrossley’ 8 Patent Twin-Kngine 
Impulse every Revolution. Vory Steady in Running 
Hsaunet Awaan at Panis Evxcrrical EXHiperioy. 


Crossley Bros.,Ld., Manchester. 
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team Launches. — Messrs. 
YARROW and COMPANY, Popa London, 
Screw Stcamors having speeds up to twenty-six 
miles an hour. Paddle Steamers having draughta 
for boata built abroad a 
G team Launches, fitted with 
For small steamors, steam ess salt flata, &., 
these boilers will be found unrivalled. — Apply, 
COCHRAN and and CO., Birkenhead. Sve page 4. 
Sie Launches in Stock.— 
or Wood, S8ca- oing Launches, 
5 Bed either WI bots tragent Bile nt Kngines or 
Forrestt & Son, London, 
KNGINEERS. 
FG. Des Vignes, Chertsey, 
Yachts, Launch ches, & Torpedo Boats. Estab. 1860 8794 
BUILDERS, Hi MMERSMITH, LONDON. 
Ulustrated Price Lists, _with Photos., Sin sin Stampa. 454/ 
team and Hand Cranes, 
OVERHKAD TRAVELLING CRANES 
haft), DIRECT-ACTING STEAM HOISTS, AIR COM- 
PRESSORS, HYDRAULIC PRESSES, HYDRAULIC 
HENRY J. COLES, 
89, SuUMNBR STREKT, SOUTHWARK, 
~ 
‘ohn Spencer and Sons, 
NEWB RN STERL WORKS, 
SPRINGS, BUFFERS, STEEL CASTINGS, FOR: 
GINGS, TOOL STKEL, FILES SPRING STEEL, &o. 
_PARLIAMENT Mansions, Vicroxia 81., Lonpox, 8.W. 
ohnson & Phillips, Telegraph 
TRACTORS, 16, Union Court, Old Broad Strect, E.C. 
Works and Wharf at Chariton, 8.E. 
ment of Telegraph Cable Factoriea an Stoamera, 
_Eloctric a, a, Cables, and Carbona, & 4762 
homas Keil and Son, Litho-|— 
gre ale, Once execute every dosorl tion of 
Y Bnotneoring., Architectural, and Pictorial 
press n best manner. Paper Drawing, photo-litho- 
ay the Best and Cheapest Belt.” 
Sce large Advertisement alternate weeks. 
LANCASHIRK PATENT BELTING AND HOSE CoO., 
‘* Wire Works” Mills, 
_____ STRANGEWAYS, MANCHESTER 
R. E, Crompton and Co., 
ELECTRIC LIGHT ENGINEERS, 
MANSION HOUSE BUILDINGS, E.C. 4812 
_____ See Advertisement June 27, page 46. 
and 
ENGINEERING COMP 
Rajiway Plant & Genoral ae usieg 
witches, Crossings, 
Turntables, Water Cranes 
Glrders, Bridges, Roofs, Pipes, Bumps, 
Works : NE PORT, 
London Office : 4187 
___10, BUSH LANE, GANNON STREET, E.C. 
Q team om Boilers, 
Ready for Delivery. 
! x as koop a lange stock of “* GALLOWAY” and 
atch. ___ 000 
tone Breakers.— 
For Catalogues, 
MESSRS. 8. MASON © Co., 

Sitono Machine Works, Lojcester, En land. 
Machines \et out on Hiro; a few nd-hand 
__Send for Lis "of our New Patont Breakers. 

[ron 1 Roofs, Sheds, Buildings, 
Pelt a Beat work, reduced rites Dixen's special 
vu IRon apg toe the most economioal for aor 
repr Bee te nase igns, Estimates, on applica ai 


are prepared to contract f ‘or— 
down to 6 inches of water. Machinery ecepabey 
really efficient and gacemibie tubular boilers. 
4749 
VOREER & CO., Broad 8trect, Portsmouth, 
in Steal wine" 
ry On6S. 
V. & CO.'S Steal Boilers work well in nat water, 
SHIP AND LAUNCH BUILDERS 
G. earey. Builder of First-class High-speed Steel 
iller & Tupp, Steam . Launch 
Hand and Power for Driving by Cotton Rope or Tumbler 
CRANES AND LIFTS, DONKEY PUMPS. 
LONDON. A887 
NEWCASTLE-ON-TYNE. 
SIEMENS STEEL BLOOMS AND BARS. — 8703 
ENGINEERS, ig i and CON. 
Makers of al! Machinory, &v., for the vo ar ge equip- 
40, KING STREET OOVENT GARDEN, wa O. 
Lith romo-lithography, Engraving, and 
Print PE 
graphy, & &c.—40, _ King 8t., Covent Garden, WO. 8462 
8, MANCHEST B1GL 
‘ 
sca Foundr 
Wagons, Tanks, Engines, Erne) Cranes, 
J. GALLOWAY & SONS, Manchester, 
* Two-FLunp ” Bollors ready for dispatch. 
; refitted and aro equal to new. 
4950 
ISAAC DIXON, Windsor Si awtcke Lrvarpouk. 


ee Senta ce i ee ee ae ee mem en en 


en ne 
ST ae EE ee ge eat pare v aera 


nter and Englis 


He sh 
ENGINEERS AND MILLWRIGHTS, 
IRON AND BRASS FOUNDERS, BOW, LONDON, E. 
DREDGING MACHINERY. 
HYDRAULIC MACHINERY. 
“WILLIAMS'” PATENT CAPSTANS. 
LAND AND MARINE STKAM ENGINES. 
DISTILLERY AND BREWERY PLANT. 
FLOUR AND RICK MILLS. 
WATER AND GAS VALVES, CRANES, LOCK 
GATES, &. PUMPING MACHINERY. 
HUNTERS erent FLOATING CRANE FOR 
DOCKS, 
STEAM LAUNGH MACHINERY. 4955 


pun me 


oiler Tubes, Iron, Steel, and 








HOMOGENOUS. 
EDWIN LEWIS AND ONE 
______ Wolverhampton. 2, 
r ubes.| ep veeph Aid. 
MARINE, 
LOCO’, TUBE WORKS, 
STEAM, Gneat act a 
OND CBB! 
BORING, | 45, QUEEN VICTORIA STREET. 
COLLIERY. MANCHRATER | 
LARGE TURES | Quees's Cu amBrns, 6, MARKET ST. 
LA?-WELDED | Mr L. W. SUTCLIFFE, M.E., 
TO 12in. DIAM. AGENT. 18! 
James “hassel and Sons, 


LIMITED, 
CROWN TUBE WORKS, WEDNESBURY. 
London Warchouse : 108, Southwark Btreet, S.E. 


Leods Warehounre : 6, Mark Lane, Brigyate 
Price Lints on on application, ____- 6001 | © 
[he Patent Corliss Engine 


And PATENT CORLISS GEAR ENGINE, with 
special Improvements by DOUGLAS and GKANT, 
Dunnikior oundry, Kirkcaldy, N.B. These engines 
are made Horizontal or Beam, Condonaing, Non-Con- 
densing, and Compound. Also makers of Rice Mills, 
and Paper Milla, and Genera) Engincers. Machinery 
shipped or trucked direct trom the premises. Makers of 


Lightfoot’s Patent Self-con- 


hia n beta DRY AIR REFRIGERATOR, 
For Preserving Meat, Kish, &c., on Board Ship 


__oron Shore. 3599 


Dems’ Patent Straight Full- 


WAY HIGH-PRESSURE VALVES, for Stcam, 
Water, (jas, &c. For list and torma, apply to 
T. H. P. DENNIS & CO., Chelmsford, 
London Office—Manaion House Buildings, E.C. 


AGENTS : Glasgow—H. Brxnxtt & Co , 181, Hope Bt. 
Liverpool -RANSOMR & MARSHALL, 172, Scotland Road. 
Nottingham—New & Co., Clumber Street. 

_Leeda—W. Heron & Sox, | Hunalet Lane. 5904 





The Only First Award for 
R 


WOOD- WORKING MACHINERY yranted to 
Kuropean Exhibitors at tho SvoNKY INTERNATIONAL 
Exsition, 1870-80, was awarded to 


John M‘Dowall & Sons, 


Baw Mill Enginecra and Wood-Working Machinists, 
Walkinshaw san Johnstone, near Glasgow. 


NDON AGKNT- 
J. BL ‘GUTHRIE, “TO, Biahopygate 


() kes, 


LONDON AGENT FOR 


A tkinson’s patent 
(GG Hygines. 
i054 


30, SHEEN VISTO STREET, LONDON, EK.C. 


5020 
Atrovt Within. 


eet em 


fred s Patent Boilers and 
TUBES, 

LEWIS OLRICK & CO., London. 

Seo Hlustrated Advertisement, page 2 


eorge. Russell & Co, 


ei ENGINEERS and BOILERMAKERS, 
ALPHA STEAM CRANE and ENGINE WORKS, 
MOTHERWELL, near GLASGOW 
___ SILVER MEDAL, PARIS, 1867, 4921 


Qteam Hammers. oan 


5046 


Massey's Patent Hammers 
BECEIVED THE ONLY PRIZE MEDAL 
PARIS 1878. 
More than 1500 mado. 
Hammors ‘Hasse’s Patent Power Ilammer. 
& 8 MASSEY, MANCHESTER, 
Birmingham Depot: 2, Corporation Btroot. os 


Dr 


Registered at the General Post Opice 


as a Newspgper. 


STRAND, LONDON, 


ee 


W.C. 





“ ‘Differential ” 


ENGINE.—DAVEY’S PATENT for 


pie 


Pumping 


-- 


Draining Mines; Water Supply of Towns; Irrigation : 


Supplying Docks ; Pumping Scwage ; _ogd 
Pumping Purposes. 

HATHORN, DAVEY, & CO,, LEEDS. 

H., D., & Co. have Potterne of Differential ” 


at all sizes from 5 to 500-horw: power,, and have 


Enginee 


faci- 


lities for supplying very powerful Enyines and Pumps 


at a abort, notices 


weoniolve 


designed and constructed b 
MANNING, WARDLE, AND COMPANY, 
Koyne Engine Worka, Leeds. 


TRAMWAY ENGINES AND CAKS. 


4750 


Tank Engines 


2487 


Bee thelr Illustrated Advertisement, page 43. 


ocomotive Tank Engines, 


Built by THE FALCON ENGINE and CAR WORKS, 


Limited, Loughborough. 
Sec Mupvratest ‘Advertisement, page 43. 


6206 


Patent, Spring Safety Valves. 


THOMAS ADAMS, 
Works or tne “ANT AND BRR,” 
WEST GORTON, MANCHESTER. 
SEE LARGE ILLUSTRATED 
me NE 20, PAGE 35. 





Gtannah’s Pendulum Pumps. 


Y_ For Pr Prices Bue alternate wecks. 


ADVERTISEMENT, 


4572 


4238 


Stee! Hydraulic Cy linders.— 


HENRY KESSEMER & oy. Limited, 
SHEFFIELD. 
Bee 8ce Advertisement last week, page 83 


- ~_—~- ——-- — 


3 8a27 


Hyaauli c Rivetting Machines 


es ee 


14, DELANAY STREET, WESTMINSTER, 


LONDON, S.W. 


4897 


Boe i Tuseraten Advertisement Inst week, page 4 40. 





Sterne 
ENGINEERS, 


Sole Makers of 


(Clerk's Patent 


HIGHEST AWARD, 


& Co., Tiel 


BRITISH SKCTION ELECTRICAL EXHIBITION, 


PARIS, 1881. 
GOLD MEDAL, 


CRYSTAL PALACE ELKCTRICAL EXHIBITION, 


LONDON, 1882. 


Strong's Patent Feed-water 
Heaters and Punters, 


Witt 


STERNE AND WAINWRIGHTS PATENTED 


IMPROVEMENTS 


Finey Wheels, 
B27 Machines, 


G piral Springs. 


The Crown Iron Works, GLASGOW. 


Tho Crown Iron Works (Hoilinwood), MAN 
CHESTER 


10, Victoria Chambers, WESTMINSTER, 
City Office mae Rooms, 40, CANNON 


E.C, 
10, Rue Lafitte, PARIS. 








iI 





Yrofessor Armstrong, of the 


Yorkshire Pk aa at roposes to hold a 
LONG VACATION CL in Fleld-work (Surveying, 
Levelling, &.), a6 Grasmere, Westmoreland, early 
in aa — For particulars, address, Professor 
ARMSTRONG, St. Oswalds, Grasmere, R.8,.0.  G 468 


ate. 


bd 

( )wen's College, Manchester. 

* —The Council pro to int to THREE 
BERKELEY FELLLOWSHIPS of the value of £100 
each for the year 1884, FIVE in one or more of the 
following aubjecta :—\. Classica. TH. English Language 
and Literature, ITI. History. IV. Philosophy. V. 
Pure Mathematios. VI A plied Mathomaticu. VII. 
Engineering. VIL Phystes. IX. Chemistry. X. 
Biology (including Physlology). XI. Geology (in- 
cluding Palwontology). 

The appolntinents will be made alter considoration 
of documentary ovidence furnished by the applicanta, 

The conditions of award and tenure will be for- 
warded on request. 

Applications to be sent to the Registrar on or bofore 
the 18th Baptember. (i) 418 

J. HOLME NICHOLSON, Royistrar. 


THNDERS. 


SS I TEE NTN LS TI SIE GI EN EI IE TI SE OG OIE TTL PO I RIERA 
THE NEWPORT heal Dect aie DRY DOCK AND 
ENGINEERING OOMPANY, LIMITED. 








Yenders are imvited by the 
above Company for the CONSTRUCTION of a 
DRY DOCK 

Plans and Specifications may be soen at the Offteon 
of Mr. 0, Keicuensacn, C.E., (, Victoria Koad, West- 
ininater, London, and at the Offices of the above 
Company, 80, Dock Streut, Newport, Mon. 

Tonders may be Bent in on or before Kleven o'clook 
am.on the 17th July next, addressed to the under- 
meued at the Offices of the Company. 

he lowest or aa Tender not nocossarily acoopted. 
sy order of the Board, 
Newport, Mon., WILLIAM WEBST, G 411 
Hlth June, L884. Nocratary 


BOROUGH OF WEST BROMWICH. 
TO YIPE FOUNDEIS. 








The Corporation are prepared to receive 


x 

M\enders for the Supply and 
DELIVERY of about 682 tons of 80 In., 120 
tone of 88 in., and 176 tons of 80 in, CAST IRON 
PIPES. in connection with the main drainage works, 
Npocitication, conditions, and quantities may be 
obtained, and the drawings inapocted at my Oflice, on 
and after the 18th inat., on payment of Two Quineus, 
which will be returned on revelpt of a bona ‘hes Tendor. 
Tondors to be sent in on the yore orm, on ar 
before Two o'clock p.m., the 80t ay of July, ad- 
drowsed to the Town Clork, Town Hall, Weat Broim- 

wich, and ondorsed ‘'Tonder for Cast lron Pipes.” 

JOHN T EAYKS, Assoc. M. Inst O.K., 

Borough Surveyor. 
G 403 


Town Hall, West, Bromwich, 
mh Jniy, 1AK4, 


GREAT WESTERN RAILWAY. _ 


The Diractors of this Company are prepared to receive 
Menders for the Construction 

of nh CANAL ASIN and GOODS WARKHOUSE 
and othor Works at the Stourport Station, Worouater- 
shire. 

Plans and Specifications may be gcon, and Forme of 
Tonder and Billx of Quantities obtained, at the Office 
of the Enginoor at the Horeford Station. 

Tondors, addressed to the undoralgned, and marked 
outside, “Tender for Works at. Stourport,” will be 
received on or before Tuodday, the 20th inatant, 

The Directors do not bind themaelyes to accept the 
lowest, or any Tonder, 

FRED, G, SAUNDERS, 

Paddington Station, London, Sacrotary. 

Ath daly, PSS4 GQ 607 


COUNTY OF MONMOUTIE— MONMOUTH GAOL, 





TO CONTRACTORS, &e 
The Mayistrates of the County of Monmouth are 
prepared to recoive 


fenders for the Old Materials 


now atanding and known as Monmouth (aol, 

A Blook Plan and Specification may be seen at the 
Office of the County Surveyor, &, Rridge Streot, New: 

rt, Mon,, or on application at the Police Station, 

onmouth. 

Tondorn, for tho whole or put ef the materials, to 
be delivered ateny Office at Usk, on or before the Sint 
juetant. 

The highoat or any Tender not necossarily accopted. 

O A. WYATT, 1614 
Uak, 8rd July, 1884. Clerk of tho Peace 
GREAT WESTERN AND LONDON AND NORTH 
WESTERN JOINT RAILWAYS 


ee 


The Joint Committoe of the Great Weatern and Lon 


don snd North Wostern Railway Companies are 


proparyd to receivo 


fJlenders for the Construction 


of the Wost Kirby EBatension bane, whieh is 


about seven and three-quarter niles in length, 


Plana can be soon, and Speoitiaation with Form of 


Tonder snd Statement of Quantities obtatned, of 


application te Mr. Rouxnr BE. Jounstox, Enginver’s 
\ Woodalde Station, Birkenhead, on and after 


Otficee, 
Tucaday, the loth inatant. 


Tondors endorsed ‘Tender for West Kirby Exten- 
rion,” to be dalivered to the undersigned, not later 


than noon on Wednesday, the 30th inatant, 
The Directors do not bind themselves to aocept the 
lowest or any Tender. 
Rirkenhead, J, WAIT, Socretars, 
Yond July, 1884 CG 477 


“DUTCH STATE RAILWAY COMPANY. 


The Company wants to 


Gell about 6,000 tons of old 
K 


IRON RAILS, TRON FISH-PLATES, BED- 
PLATES, &c., of ood quality (Dutch tests), in Lots 
as desirod by purchasers, 

Conditions and information, from 20th July, 1884, 
at the Offices of said Company, Utrecht (Holand), 
and at tho Offices of Resident Enginvers at Groningen 
Mcppel, Gutfen, Nymegen, Rotterdam, Breda, an 
Ventoo. 

Copies of Conditions arc sent after the 20th July, 
ISS4, on free application to tha Officos of said Com. 
pany, Utrecht ( aiene 

Tendera are to be delivered on or before the 12th of 
Auguat, 1884, at the Offices of sald Company, Utrecht 
(Holland), G 454 





EAST INDIAN RAILWAY OOMPANY. 



















































receive 


DELIVERY of :— 
BESSEMER STEEL RAILS, and 


WROUGHT - IRON TIE BARS, KEYS and 


OOTTERS 


Offices. 


day of July instant. 


loweat or any Tender. 
By order of the Board, 
A FP. DUNSTAN, 
Nicholas Lane, London, E.C. Secretary, 
10th July, 1&s¢. G6 


ae ss a caterer ee pamoy = = a 


HULL CORPORATION, 


a 


TO ENGINEERS AND CONTRACTORS. 


to reoelve 


10 tons cast. fron) 
at Spyvee Street. 


copies of the 8 


parties tendering In accordance with the Specification. 


Thursday, the Slat day of July, 1884. 


the loweat or any Tender. 
Ry order, 
J. FOX BHARP, G 513 
Koarangah Mu, ildor. 


Town Hall, 
Hull, Oth July, 1884. 


ok eed = oe _ --— —-~- Stee 


APPOINTMENTS OPEN. 


LW Royal Indian Engi- 
NEERING COLLEGE, COOPERS 


HILL, STAINES. 








ENGINEERING AND MECHANISM. 

This appointment becomes vacant in Sept., 1884. 

The salary is £600 (firat yoor £460 only), with 
bachelor quarters jn the College (partly furnished), 
jnoluding the usc of coals and gas. 

The now appointinent will bo made by the Secretary 
of State for fndia 
Prosident of the College. 

A statemont of the 


may be made before the 28rd July next. 


Yount 
Cony 





SHUP IN IRELAND. 


August next, under the Acts 7 and 8 Vict, ¢. 100, and 
2h and 26 Viet, @ L0G, 


branches of hnowledye. 
Pant [. 
Mathomatics— including Geometry, Triyono- 


Marks. 


metry, Algebra, Difurontial and Intogral 100 

Calenlus, and Guometrical Optics ‘ 
Mechanical Philosophy including Statica 

and Dynamics, Hydrostatios and Hydrau- 100 


lion, Pneumatics, and Heat rogarded as "| 
source of Power 


Experimental Scrence — inchiding Inorganic 
Chemiatry, Hleat, Electricity, ant | 100 
Magnetian ‘ ‘ es : 


Geology and Mineralogy 40 
ROLE 


cluded in Part I. 


branches thus indicated. 

Limits of age, 26 and 40. 

Persons wishing to compete for those appointments, 
or to be reported qualitied to act as Deputies to County 
Surveyors, just make written application to the 
SKoRKTARY, Civil Sersice Commission, London, 8. W. 

No person will be admitted to compete from whom 
the Secretary, Civil Services Commission, has not re- 
cefved, on or before the let August, an og oa on 
a presoribed form, which may be obtained from him at 
onee, 

Such enquiries ag may bo necessary will bo made by 
the Civil Service Commissoners, with regard to the 
age of Candidates, and also as to their bealth and 
character, 

Note «-All the Candidates who reach the prescribed 
atandard, and furnish the required proot of age, 
health, character, and professional training, will, if 
they ao desire it, be certified. Two of them will be 
appointed County Surveyors, and the others will bo 
eligible to act temporarily as Deputies, but will have 
no claim to be appointed County Surveyors. 

Dublin Castle, June 28th, 1884. G 472 


The East Indian Railway Company is prepared to 


[Tenders for the Supply and 


as per Specifications and Drawing to be seen at these 


Tonders arc to bo delivered in nealod envelopes, 
addressed to the undersigned, marked ‘Tender for 
Kessemor Stecl Hails,” or, as the case may be, not 
later than One o'clock p.m., on Thursday, the 24th 


The Directors do not bind themsclves to accopt the 


16 


BPYVEF STREET BRIDG K,—Contnact No. 2 


The Corporation of Kingston-upon-Hull are prepared 


[tenders for the JTronwork 


Sele in about 70 tons wroucht tron and 
or a Bridge across the Sutton Drain 


The Plank may be seen at thin Office, where also 
Itication and Form of Tender may 
be obtained, after Wednosday, the 16th inat., upon 
payment of Two Guincas, which will bo returned to 


Tenders endorsed ‘' Tender for Spyver Btreet Bridge, 
Contract No, 2,” are to bo addrossed to tho Chairman 
of the Works Committees, and delivered under cover 
to ©. 8. Topp, Exq., Town Clerk, Hull, on or before 


The Corporation do nat bind themselves to accept 





AVPOINTMENT OF PROFESSOR OF HYDRAULIC 


on the recommendation of the 


uttes may be obtained from the 
Scoretary of the College, to whom alwo applications 
for the appointment, accompanied by testimonials, 
Q 421 


or District Surveyor- 


An OPEN COMPETITION for Two County or District 
Survevorsilps im freland, will be held in Dublin, in 


The Examination will extend over the four dasa 
commencing with lth August, and the six days com- 
menomng with 2bth August, and will bo in the following 
Maaimum of 


No Candidate will be vliible who dos not show 
roflciency under one at least of the heads tn- 


Maximum of 


Part Il. Marks. 
Strongth and other Properties of Matorials, | 100 
and the Calewlation of Strains ) 
(A.) Railway and Canal Engineering 140 
(B ; Marine Enyinecring-~ jucluding Harbour ) 140 
Dock, Nea, and Kealamation Works a) 
(C) tUvdreautic  Kuginecring — including ) 140 
Water Supply, Sowage, and Irrigation an) 
(1) County Works —ancluding Architecture, \ 140 
Hoads, Drainage, and River Works 
1000 


“\* Enoh of the groups lettered A., B,C, D., ta 
include Designa, Eatimates, Specifications, and tho 
mechanival contrivances connected with it; and Can- 
didates will be required to show that they have been 
ongaged in the practice of their profession on adequate 
worka for a sufteieut time, or have had in some other 
way satisfactory opportunities of becoming acquainted 
with the practice of their profession in some one of the 


SOUTH METROPOLITAN SCHOOL DISTRICT. 


"T ‘o Engineers and Smiths.— 
The Board of ent of this School 
District REQUIRE for the Schools in the Brighton 
neon Button, Surrey, the services of a thorough 
P actical ENGINEER, to take © of the whole of 
he machinery and plant of the Establishment, and to 
keep the same in proper repair; also to supply steam 
for cooking purposes, and for working the machinery 
in the laundries and bakchouse, He must bo com- 
potent to impart, in uw practical manner, instruction 
n Kngineering and Smiths’ work to the boys placed 
under his care. Hours from 6 a.m. to 5.80 p.m., and 
whenover his scrvices may be required, e will be 
ex to give his whole time to the managora. 
ary thirty-five shillings per week, wit radon i 
upon the school premirex, and an allowance of coals, 
gaa, mollk, and vogetahblos. 

For forms in which the particulars of the application 
must be submitted te the managers, apply by letter 
to me, at tho Vestry Hall, Walworth. Selected 
candidates will have notice to attend on the day of 
election. The reon elected will be requircd to 
onter upon his duties on or about tho second day of 


Auguat next. By ordor, 
HENRY BURGESS. 
Veatry Hall, Walworth, Clerk to the Board. 


8rd July, 1884. Ci 4902 


Hyxpetienced Draughtsman 
4 WANTED for an Engineering and Millwrights’ 
Works, Lancashire.—Apply, by letter, to A. B.C., 


Offices of Exainerring, 86 and 86, Kedford Streot, 
Strand, London, W.C., with reforenoes. G 488 


anted, T'wo efficient Loco- 
MOTIVE DRAUGHTSMEN ; state experionce 


and salary.— Address, BOX 572, Post Office, Manches- 
tor. G 606 


ey ny, 























7 eee == 


orking Foreman (non- 
soclety) PATTERN MAKER WANTED, 
aecutomed to Gere work SPP. stating qualifica- 
tions, BOX 38, Wolverhampton. ___G 4pi 


[ire vallore snd Agents wanted 

to age fine durable compound Machincry 
Oils, largely and aa ie adopted. Liberal com- 
mission.—Addrese J. B. LOR, 24, Finch Street, 
Whitechapel, London. Q 374 


~ ¥ 





SITUATIONS WANTED. 
Sugar Refiners, Planters, &c. 


~-WANTED, a SITUATION as MANAGER hy a 
scientific and practical man; great experience in 
responsible managoment in large worka; good re- 
ferences and tcstimonials.—Address G 490, Offices of 
ENGINKERRING, 8) and 86, Bedford Street, Strand, 


London, w.G. G 490 
Mineg Engineer and Colliery 

Viewer of long experlenco ia opon to take the 
MANAGEMENT of a Colliory or Mine at home or 
abroad, or to Inspect and Report. Thoroughly com- 
potent skied accountant. First-class teatimonials 
and references. Would join an established Firm of 
Conaulting Engineers, Mining Agents or Brokers.— 
Addross E 87, care of C. Binonau, Advertising Agent, 
Liverpool. G 001 


vie a a 
anted Position of General 
MANAGER of Bridge and Roof Buildiny 
Works, by Engineer thoroughly competent to under- 
take the duties (varled experience and satisfactory re- 
ferences) - -Address( 61 1, Offices of ENGINKERING me 611 























raughtsman and Engineer 


DISENGAGED ; @ixteen years’ oxperience in 
hydraulic, pumping, beam, Corliss, and compound 
marina engines; university education; thorough 
French ; modcrate German.- Addroas, 8., 20, Annan- 
dale Road, Greenwich, 8 F. Gal, 


Nood Draughtsman desires 


SITUATION, would assist enginoor, and be 
useful in offlee; speaks five Janguages.-—Address, 
G &00, Offices of Knainegring, 35 and 86, Bedford 
Stroet, Strand, London, W.C. G 600 








M echanical Draughtsman 
SEEKS WORK. General Efiyincoring; age 


Octavia 
G Aon 


28; good referencen.—Addroas, H. I. 28, 


Street, Natteraoa, S.W. 


were = 


(Sontractors.— Engagement as 


ASSISTANT AGENT or ENGINEER wanted, 
home or abroad; good experience on country and 
town railways, sewers, &. First-class referencos.- 
E. PAULSWORTH, West Malling. (3 600 





PARTNERSHIPS. 


7 a e 5 
Owl Engincer, 20 years 

rrofersional and commercial experience, desires 

to JOIN a woll-established connection, or would take 
up dona fide business having remunorative prospects. 


~_ Addrers M. Inst. C.E., Box 108, Post Office, Swansea. 
G 610 

’ . BBs 
O verhead Travelling Crane 
WANTED ; 48 ft. span, or thereby, for 20 ton 


loads, driven ny rope preferred —Price and sketch to 
DAVIS & PRIMROSE, Leith, N.B. Q 605, 


me 


W anted, an Engineering 

FIRM, with a good connection amongst Gas 
Companies, to take up the manufacturo and sale of 4 
nowly patented Gas Exhauater.--For particulars, 


apply to J. C. R. OKES, M.L.M.E., 39, Queen Victoria 
Street, London, EC. 0 G 456 


at gd 
A gents Wanted for the Sale 
of TIN PUTTY POWDER for needle makers. 
—Apply, stating references. to R 4828, caro of 
Ropouy Mosse, Cologne, qi 489 


Agents Wanted, to push First- 


class MACHINERY OILS commanding a large 
Liberal coe ele 


WANTED, &c. 











and successful sale. 
BOX 201, Post Office, Liverpool, 


ee ENGINEERING ely d,.1884. 


FOR SALE. 


etna et et 
Fo Sale or Hire, Locomotive 


TANK ENGINE (Second-hand Linders, 12 in. 
diam. ; 18 in. stroke; four wheels ough ; ph ot 


ona n. New in 
PEOMETT, Ait Haghoe Weis ape ares Gah 
For Sale, Largest Stock in 
England, Machine Tools, Steam 
Hammers, Steam Engines, Wood-working Machinery, 


all sizea, best materiale and work rices; 
send for atook list.--SCOTT BROTHERS Halitax, 


et tener, 
a Ore Al 


TO CONTRACTORS, HARBOUR BOARDS, &c. 


er Sale,at Wicklow Harbour 


Works, an 8-ton Russell Self-Propelling Stoam 
Derrick Crane, with 60 ft. jib. ; 10-ton Cameesn ditto, 
with 72 ft. jib; Priestman Steam Travelling Crane, 





for “B” size b; two specially strong Priest- 
man Graba; Punching an Shearin achine ; 
Chaplin’ Locomotive; several largo Tron Bkips ; 


soveral tone ( in. by 6 in. Angle and Tee-Iron; 40 
tons Steol Raila; large quantity sound sawn Pi**'! 
Pine; three good ; One specially pai rec: 
tangular Barge, on which Priestmay f2n¢ works.— 
Apply to JOHN’ JAOKSON, Harheut Worke, Wicklow, 
Ireland ; or 9, Victoria Chassvers, Weatminster. 512° 


or Immediate Sale, at low 


prices for cash. 
Suconn-li AND. 
LANOASHIRE BOILER, 18 ft 8 in. by 7 ft. diameter. 
OORNISH BOILER, 12ft. by 4 ft. diameter. 
VERTICAL CROBS TUBE BOILER, 7 ft. 6 in. by 
¥ft. Sin. diameter. 
TANK LOCOMOTIVE, ¢ wheools coupled, cylinders 
10 in. by 20in. 
A New 9 HP. CHAPLIN’S LOCOMOTIVE. 
5ft. 6in. FACE PLATE LATHE, by Whitworth. 
RAIL STRAIGHTENING MACHINE, with enginc 
attached, by Colller. 
No. 6 ROOTS BLOWERS, by Thwaites. 
Two No. 44 PATENT BLOWERS, by Kilis. 
Two 800 WHEEL MOULDING MACHINES. 


10-ton Kh. } MACHINE. 
oUnAM eat VAY oN : to 7 in. oylinders. 


For prices and full iculare of any of above 
apply “PHILLIPS’ MONTHLY CHINERY 
REGISTER,” Nowport, Mon. 4804 


QO» Sale, One Pair Vertical 
ENGINES, indicating 620 horse-power; one 
HORIZONTAL ICNGINE, indleating 200 horse-power ; 
three BOILERS, 80 ft. by 7 ft.-—-All can be seen 


working at the LANCASHIRE COTTON SPINNING 
CO., Ltd., Heysido, near Oldham. G 4% 


OE | eer te 


Or Sale, a Pair of Horizontal 


CONDENSING ENGINES, 16 in. and 22 in. 
cylinders, 86 in. stroke, fly spur 12 ft. diametor ; about 
elght tone weight: pinion 4 ft. diameter; vertical air 
Meco also two Bollers, each 28 ft. long, 7 ft. 

jameter, working pressure 50 Ib., insured in the 
Yorkshirv Boiler Insurance Oompany, Delivery in 
about three months. Al) in first-clasa condition.— 
Address, GEO. ORADOCK & Co., Wakeflold. G 476 


ad 


A No. 1 Second-hand Sissons 


and White’sSTEAM PILE DRIVER FOR BALE, 
—Apply SISSONS & WHITE, Hodon Koad, Hull. G 498 


(; and 7 ft. Mortar Mills, new ; 


8 HP. Portable by Middloton, Chain, Blocks 
Jacks, Crabs, Slings, &o., for Hire; Lubricating Oi), 
2s. Od. and 84. per gallon ; two 40 ton Hydraulic Jacks 
—BASNETT & COWDY, Machinery Denlors, 148, 
Southwark Bridge Road, S.E. QQ 60x 


Te Museums.—FT or Sale, as a 

Curiosity, a large DEAM KNGINKE, by Boulton 
and Watt, with aun and planct motion, wood beam, 
connecting rod, &c. ; heen at work in London over 80 
years ; can be seen In use now iy required.—-For par- 
ticulara apply to G. J. WORSSAM & BON, Wenlock 
Koad, City Roal Baaln, N. G 4% 


Datents for Sale.—The 


L English, French, German, Belgian, and American 
PATENTS for a now self-gripping and self-adjusting 
ApAnuer and pipe wrench, alroady in use by variour 
railway, steamship, dock and gas companies, and man 
enginvering firms, gasfitters, plumbers, &c.— Address 
J.C. BAUER, Engineer, Brockley, London, 8.K. G apa 


}[ermbeam Plank, all thick- 


nesses, dry ; warranted English growth ; vers 

large stock ; cogs cut to any pattern at modorate 
rives. — J. KEEN, 264, Waterloo Bridge Road, 

ondon, &.K. ae _. o 5191 
(Sompound Surface Conden- 
sing MARINE ENGINKS FOR SALE; cylinders 

10 In. and 20 tn. diameter by 12in. stroke, fitted with 
Payton and Wilson's patent circular balanced and 
double-ported slide valves, and link motion revoraing 
gear.—Address ALEX. WILSON & CO., Vauxhall fron 
Works, Wandeworth Road, London, 8.W. — 4008 
16 HP. Portable Steam 
ENGINE, high clas, now, with or without link 

motion reversing gear, FOR SALE on advantageous 
terms, 8 HP. PORTABLE STEAM ENGINE, high 
clasa, new, FOR SALE, cheap for the quality, with a 
6ft. pan Mortar Mill and a 6 ft. by 2 ft. din, Baw Table 


cemplete.—For price, or to view, apply to BARROWS 
and STEWART, Kngineers, Banbury, Oxon. 8 


Bowers | Boilers !! Boilers !!! 


The Largeat Stock in London of Cornish 
or Vertios] Boilors for Sale or Hire from 2 to 80 horse 
power BONE, South London Boiler Works, Long 

ah Borough. Boilera repaired by practical ih 
ony. 


Bern Machine. — Very 


largest Vertical Machino, for mone oylinders, 
in perfect condition, felf-acting, cost £5,000. 

CNUCKS.—-Five powerful Chucks, the largest 1¢ ft. 
2 in. diamnoter. 

BLOTTING MACHINE.—Powerful compact Tool, 
6 tt. 2in. stroke, longitudinal traverser and ciroular 
tables, self-acting. 

LIOISTING SHEERS.-—Largest sist, 100 feet high, 
all iron, three legs, back, &o., to traverse, bl ‘ 
chains, steam gearing, hand ditto, complete. 

All at the SALE at CANAL IRON WORKS, Millwall 
London, E., next week. G is 
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ENGINEERING. 


Ii 





frank Locomotives, 4 or 6 


wheels coupled. Specification and workman- 


ship equal to Main Line gil jaataoore Apply to R. & W. 
HAWTHORN. Engineors, Newoastic-on-Tyne. 
See Adv anont Jaat week, page 42. 4054 


[ pcomtive Tank Engines 


asda pas ir Proprem te habe ia 
OLAR an ' way Foun Leeds, Sole 
Makers of RODGERS PATENT WROUGHT IRON 
PULLEYS. See Illustrated Advertisement, page 38. _ 





ocomotive Tank Engines for 
Main Line Traffic, Short Line, Collleries, Con- 
po upoclacuion causl Uy ther nese aladatuaiiwar 
superior on, equal to their first Railway 
Enginos, and specially adapted to sharp curves and 
heavy gredions ean always be had at short notice 
from Messrs. BLACK, HAWTHORN, and Co, Loco- 
motive, Marine, and Stationary Kngine Works, Gates- 
head-on-Tyne 1624 


achine Tools for Sale.— 


Ready for Delivery :—One powerful Troblo 
Geared Latho, 36!n. centre, with blooking up picoes to 
raise it up to 48 in. contres when required, face plate 
7 ft. 6 in. diamoter, two saddles, and will admit 22 {t. 
between centres, right-hand saddle fitted with scrow- 
cutting gear, &o., weight 88 tons. 
Ono 18 in, atroke Slotting Machine, will admit 6 ft. 
9 in., quick return motion by eptic gearing, ram 
balanced. 
One 7 in. atroke Slotting Machine, will admit 3 ft. 


diameter. 
Apply, WM. HOLDSWORTH, Machine Tool Maker, 
Lee 8, hee wes G 604 


Mechine Tools for Sale. 


PUAXING Macuing, 14ft. by 6ft. Lin. by 6ft. 8 tool boxes. 
WWft. byéft. by dft, 2  ,, 
8 ft. by 8 ft. by 3 ft., | ee 
6 ft. by 2 ft. din, by Btt. Gin., 1 ,, 
” - 4ft. by 2ft. by 2 ft. Ps 
Shaping Machino, 15 in. stroke, 6 ft. hed, 2 tables. 
‘9 ” 8 in. stroke, 4 ft. bed, 1 table. 
Blotting Machine, 8 in. and 12 in. stroke. 
Radial Drilling Maohine, 5 ft. arm, 24 in. spindle. 
Steam Hammors, 2 and 6 owt. orl pattern), 
Lathe, 16 in, centre, 20 ft. gap bed. GQ 608 
Lathes, 12 in, centro, 16 ft. and 20 {t. gap beds. 
Lathes, 6 in. to 10 in. centres, 6 ft. to 20ft. gap beds. 
JOHN MOORK & CO., 82, Victorian Strect, Manchoster. 


Rey for Delivery :— 


One Radial Drilling Machine, 6 ft. arm. 

One 14 in. stroke Shaping Machine, 6 ft. bed. 

One 12 in. ditto ditto ditto. 

One 14 in. centre Sliding: furfacing, and Scrow- 
cutting Lathe, 14 ft. gap bed. 

One 10 in. ditto ditto ditto, 16 ft. gap bed. 

One 8 In. centre, rison to 10 in. centre, Sliding, Sur- 
facing, and coe ee Latho, 12 ft. gap bed. 

One 10 in, stroke Slotting Machine. 

One fin. by J in. Punching, Shearing, and Anglo- 
Iron Cutting Machine, 18 in. gapa, to cut é in. by 4 in. 
by @ in. angles. 

One 36 in. Pillar Drilling Machine. 

GEORGE BOOTH & CO,, Engineers’ Tool Makers, 
Halifax. _ bub 
Mo Engineers and Boiler 

MAKERS.—¥OR SALE: 
7 ft. Radial Drill. 
6. ditto. 
4, ditto. 
2 In. Screwing Machine, to screw at. once up, 
i », Single End Punch and Shear. 
Ll 











9” ” 
? ih) 


en pase: 


» Double End ditto, with Angle Shear. 
2 ,, Centro Lathe, 12 ft. gap bed. 
M4, ditto. lu itto. 
10 ,, stroke Shaping Machine. 
SECOND-HAND TOOLS. 

8 ft. 6 in. Radial Drill. 

8 in, stroke Slotting Machine. 

8 ,, Bpindle Drill for Bridge Bullders. 

2? ,, Punch and Shear, 

8 ,, Lathe, 20 ft. long. 

8 ft. equaro Planing Machino, 9 ft. long. G 429 

RUSHWORTH & CO., Sowerby Bridge, Yorkshire. | 

(error ate TER SI EE PE ETE SE I LET NE IE ED 


AUCTION SALES. 


GS TT EE EE PN a a TE EE 
THE CANAL IRONWORKS, MILLWALL, LONDON. 
neers’ Tools, Machincry, and Stores for Sale, 
under a dissolution of partnership and determination 
of tho lease. 


Messrs. Fuller, Horsey, Sons, 


AND CASSELL are inatructed to SELL BY 
AUCTION, on the Premises, Canal Jronworks, Millwall, 
on Turapay, Jouy 16th (instead of July 8th, as pre- 
viously advertised), and following days, at One o'clock 
provisely each day, ENGINEERS’ TOOLS, Machinery, 
and Stores, principally by Whitworth, Shanks, Buckton, 
Collier, and Naamyth, inoluding 2 aelf-acting, screw- 
cutting, surfacing, and boring lathes, from b-in. to 
48-in, centres, with face Pa up to 14 ft, diameter, 
five horizontal and vertical boring machinos, one very 

werful vertical ditto, capable of boring cylinders up 
oll feet diameter, eleven vertical and wall-drilling 
machines, nino planing machines, two sLaping ma- 
chines, four slotting machines, from 12 In. to 6 ft, 
atroke, five nut-ahaping and facing machines; six 
screwing machines, Garforth's steam rivetting ma- 
chine, two steam hammers (10 cwt. and 2 cwt.), by 
Nasmyth; punching and shearing machine; smiths’ 
forges and cranes; fourtcen wharf and foundry cranes ; 
a very powerful set of sheer-legs, capable of lifting the 
heaviest weights, 100 ft. high, with steam and hand 
gearing; five cupolas; four fans; drying stovos and 
air furnace; loam mill; two condensing beam engines 
(25 and 12 horse-power); four steam boilers, shafting, 
riggers and leathor bands; 40tons foundry boxes, 80tons 
flask weights and loam plates; 5 tons foundry beams, 
ladles, and foundry tools; 40 tone scrap iron, 6 tons 
pig, 6 tons bolte, nuts, and rivets; 15 tong chain and 
chain slings, 80 tons new bar iron, 15 tons useful ditto 
10 tons steel and {ron tools, 10 tons boring bars and 
heads, 10 tans smiths’ tools, anvils, vices, benches, 
lifting blocks; 5 tons rope fall, twelve crabs, two cast- 
iron tanks; large quantity screwing tackle, gauges, and 
surfaco plates, saw bench, band saw, four pattern- 
makers lathes, 2-ton weighing machine, four pairs 
steelyards up to 40 tons, quantity stores, 80 dozen 
now files, 4 tons old lead, valuable collection of wood 
and cast-iron patterns and brass models, office furni- 
ture and mumerous salve pve May be — — 
working reced mornings e, an 
waco ce had on we Rr tses: of the Auctioneers, 


Messrs, FULLER, Y, SONS, and CASSELL, 
1, Billiter Square, E.C.; and of Shave GODDEN, 


& CO,, Solicitors, No. $4, Old Jewry, EO as 


EMMETT ENGINE WORKS, Emmett Strect, Poplar, 
E. — On Monnpay, Juuy 14th, 1884, at Eleven for 
Twelvo o'clock precisely, 


r. Bradshaw Brown will Sell 


by PUBLIC AUCTION in Lots on the premises 
as above, the ENGINEER'S MACHINERY, Tools and 
Stock, comprising 10 horse-power and 6 horse-power 
horizontal enginos and vertical boiler, 100 ft. shafting 
14 in. to 2 in, dlamoter, ten self-acting surfacing and 
wcrew - cutting yap lathes, 6 in. to 30 in, centres; 
planing, screwing, shaping, and radial and vertical 
Grilling machines; the contents of stores, office tur- 
niture, and a ey of miscellaneous artioles.— 
AUCTIONEER'S Offices, 5, Fenchurch Streot, K.0., 
and Estate Officer, Millwall, E. GQ 479 








BURDETT ROA), MILE END, K.—VALUABLE 
LEASEHOLD FACTORY, situate near the Burdett 
Road Kailway Station, in the rear of the houses 
facing the Victoria Tavern, opposite Rt. Paul's 
Schools, and within a fow minutes’ walk of the Wast. 
India Docka, comprising an extensive range of sub- 
stantially built Workshops, dluchine Rooms, Office, 
Smithy, Yards, and Premises. The property pos- 
sesses B return frontage of about $sy Poot occupies 
an area of about 17,696 suporficiul feet, and is 
admirably adapted for a manufactory or business 
requiring space. 

Held on Leago for about 9) years unexpired, at a rent. 
of £64 1g, per annum, with possession. 


essrs. Norton, Trist, Watney 


and CO. are Inatructed to offer the above 
PROPERTY for SALE BY AUCTION, at the Mart, 
City, on FRipay, AvausT 16th, at Two o'clock procinely. 
Partioulars may he obtained of Messrs. W. and J. 
FLOWER AND NUSSEY, Solicitors, 1 & 2, Grvat 
Winchester Strout, E.C., at the Mart, and of the 
AUCTIONEERS, 62, Old Broad Strout, B.C. G17 


BARROW-IN-FURNESS. 
TO STEKL FOUNDERS, ENGINEERS 
AND CAPITALISTS, 
Very important Steel Casting Works, Foundries, and 
Fitting Shops, to bv SOLD BY AUCTION, by 


M essr's. Leedam & Harrison, 


at the Imperial Hotel, Barrow-in-Furness, in 
the County of Lancaster, on Monpay, the 21st day of 
JULY, 1884, at Bix for Seven o’olock in the Evening 
veciscly (by order of the Liquidator), subjuct to 
Jonditions to he then and there produced, all that 
compact and VALUABLE PROPERTY, known us the 
Works of the Steal omny Company, Limited, situate 
at Ormagill. The property comprisca 2a. 8R. 2hi pr. 
of freehold land, with aidings laid throughout ; lofty 
double-bay foundry, with drying stoves abutting upon 
it, gas furnaces, melting house, iron gas ovens for 
annealing pots, pot makers’ reom, with an iron floor 
and a fixed apparatus for making pots, gas producers 
(with flues and chimney stack), coal depot (to which 
a siding is laid), and annealing stoves. 

The broperey occupics an excellent position close to 
the main line of the Furness rallway, and therofore, 
has casy accoss to the dooka of Barrow. 

For further particulars, Agora may he made 
to Messrs. LEEDAM & HARRISON, Auctioneers and 
Jand Ayeonta, Burton-upon-Trent; or to Mr. C. F. 
PRESTON, Solicitor, Barrow-in-Furness. G 462 








PUBLICATIONS. 
Crosby Lockwood and Co.'s 
NEW BOOKS. 


tone - Working Machinery, 


AND THE RAPID AND ROONOMIVAL CON. 
VERSION OF STONE. With Hinta on the Arrange- 
ment and Management of Stone Works, By M. POWIS 
BALE, M. Inst. M.E., A.-M, Inst. C.E., Author of 
** Wood-Working Machinery,” ‘* Saw Mills,” &c. With 
pumerous [iustrations. Crown, vo, price ¥s., cloth. 


team and Machinery 


MANAGEMENT; A Guide to the Arrangement 
and Economical Management of Machinory; with 
Hints on Construction and Belection. By M. POWIS 
BALE, M. Inst. M.K., A.-M. Inst. C.K. With 
numerous I)lustrations. Prico $s., cloth. 


Treatise on Earthy and 


OTHER MINERALS AND MINING. By D. 
O. DAVIES, F.G.8. Uniform with and forming o 
Companion Volume to the same Author's " Metalli- 
ferous Minerals and Mining,” With numerous Illus- 
trations. Crown &vo, price 12s. 6d., cloth. 


he Naval Architects’ and 


SHIPBUILDERS’ POCKET-BOOK OF FOR: 
MUL, RULES AND TABLES, AND MARINE 
ENGINKERS’ AND SURVEYORS’ HANDY BOOK 
OF REFERENCE. By C. MACKROW, M.LN.A., 
Third Edition, revised, Foap. Bvo, price 12s. 6d. 

‘*Containa such rulea and tables as every Naval 
Architect and Shipbuilder must at some time or 
other require.”"—HAHunt’s Yachting Magazine. 


arn Implements and Ma- 


SHINES. A Practical Treatise on the applica- 
tion of Power to the Operations of Agriculture ; and 
on varioua Machines used in tho Threshing Barn, in 
the Stock Yard, and in tho Dairy, &c., &. By Pro- 
fessor JOHN SCOTT. With 128 Illustrations. (Boing 
the Sth Volume of Scott's Karm Engineering Text- 
Kooks). Price Ya [WRAbB# SERIKA). 

CROSBY LOCKWOOD & CQO., 7, Stationers’ Hall 
Court, London, E.C. G 476 


CO 


Demy 8vo. cloth, price 24, 6d. (post free). 


abulated Weights of Iron 


AND OTHER METALS ron THE UBR OF ENQI- 
NEERS any DRAUGHTSMEN. By G. M. MAY.— 
Addreas: BRAMPTON, near Chesterfleld. 6168 


‘aetna ides. mi Sot eee 


Just published, Imperial it price 5s. in paper covers, 
8 


cloth 7s. 
he Petroleum Industry of 


SOUTHERN RUSSIA. By CI. MARVIN, 
Author of ‘The Russians at Morv and Herat,” ‘' Re- 
connoitring Central Asia,” ‘The Russian Campaign 

oe ee &c. (Repriuted from ‘' En- 
neering.” 
fMices of ExainsgRing, 85 & 36, Redford Strevt, Strand. 


Demy 8vo, Price Is., per post, 1s. 14d. Mlustrated, 


[The Story of the Battle of 


PORT SAID. A Chapter in the History of the 
Future. Reprinted from ‘ Engineering.” Published 
at 85 and 96, Bedford Street, Strand, W.0., and to be 
had at all Bookstalls and News Agents. 











































Sold by GEORGE DOWNING, 8, Quality Court, 
4049 


(of Lincoln's Inn Fielda, London) 
the Institute of Patent Agents, M. Inat. BILK., M. lron 
and Steel Inst., Assoc. Inst. C.E., Assoc. Inst. N.A. 





Partridge and Cooper, 192, 


Retall Manufacturing Stationers. 
Tracing Paper, 
Mounted Papers, Continuous Paper, Pencils, Pens, &c. 
&c., at reduced prices. Samples and prices treo. 441 


Wheatle 
GOULTY. 


Pioginecring Firms of Good 


of selling outright, aro r 
with the undersigned, who 


pate for such.— 
ULTY , 62, Queen Victoria Strect, London, B.0. 4926 





™. — 


LIGHTING BY ELECTRICITY, 


r. E. J. ‘Cowling Welch, 


C.E., M. Inst. M.E., author of “A Table 
of Klectrical Conductors,” ‘ Dosigning Valve Gear- 
ing,’ '' Designing Belt Gearing,” &., &c., ie pre 

to advisc upon all matters vonnected with Electrio 
Lighting, whether upon a largo or simall scale. He 
will prepare Specifications, Plans, and Kstimates for 
the complete installation upon any aystem, including 
Engines, Shaftiny, and all the machinery and appa- 
ratus necessary, and will supervine the whole of the 
arrangements throughout from beginning to end.— 
Address Palace Chambers, Bridge Street, West- 
minater. G 616 


a, a ee ie ev an eek 
Ger ge H. Firth, Engineer 

and Morchant, 25, Piece Hall Yard, Bradford, 
England. Enyines, Tools, Fittmes and Requuisiter of 


all kinds for Knyineers, Contractors, Manutacturers, 
&e. Clerk's Gas Eogines h184 


M-: J.H. Rimbault, Engraver 


to “Engineering,” ‘‘Iron,” ‘Tho Steam- 
ship,” &., 80, Maiden Lane, Covout Gardon, W.C. 
Privaty orders promptly exeented. 508 


SOUTH AMERICA, 
ritannia Company 


(Makers of Lathes to the Britash Government), 
COLCHESTER, ENGLAND, 
Are apen to 
APPOINT SOLE WHOLESALE AGENTS tn Countrics 
in which they are not represented. 
Give references when applying for above. Liberal 
tormn to a good firm. 160 vanoties of Lathes, b178 
SPECIAL MILLING MACTHNES, with 6 {t slides, 


‘ 9 A 7)” * 

B radford’s Machinery Oils,— 

The best and cheapest in the market, success: 
fully used and most tlic y apoken of by thousands of 
Jeading firms. Users of steam power, before purchasing 
elyowhnure, arc invited to apply for poat-froe samples, 
circulars, and hundreds of bond pde testimonials, to 
JOHN BRADFORD & SONS, Liverpool bust 


Jrereign Trade.—Firms deal- 
ing in Machinery and Tools, are being appointed 
in various parts of the world ax AGENTS for the sale 
of Lathos, ret Saws, Cirenlar Saws, &e 100 varietien. 
Apply, BHRITANNIA COMPANY,  Oslchester. 
Makers of Lathes to the British Government. Now on 
view at the Health Exhibition. 5200 
a “4 a e 
achinery or Speciality to 
MANUFACTURE.—Ad\ ertisors, having Works 
and Foundry near London, can offer great facilities 
to Engineors having no works of their own, or to 
Patontees requuning new inventions made and tested. 
—Addresas KK. Y., at C. H. May & Co.'s Goneral 
Advortising Offices, 78%, Gracechurch Street, G 424 


° ‘ 

rass & Copper Boiler ‘Tubes, 
—MUNTZ’S METAL COMPANY, LIMITED 
French Walls, near Birmingham.— Manufacturers of 
Solid Drawn Hrasa and Copper Boiler Tubes, Con- 
denser Plate and Tubes, Pump Rods, Scrow Bolta, &o. 
London Agents, CHARLES MOSS & CO,, 23, Rood 
Lane, London, E.C. 6838 


SCIENTIFIC WORKS. 


By W. J. MAOQQUORN RANKINE, LL.D., F.B.S,, 


Late Reg. Prof. of Civil Engineoring in the University 
of Glasgow. In orowrn Svo., cloth, with Diagrams. 


1.-APPLIED MECHANICS : 


OCOMPRIBING 
Tho Principles of Statics, Cinematica, and Dynamica, 
and Theory of Structures, Mcchanism, and Machinos. 
Treaty KEpition, 12x. Gd 


1.—_CIVIL ENGINEERING: 
COMPRIBING 
Enginccring Surveys, Karthwork, Foundutions, 
Masonry, Carpentry, Mctal Work, Roads, Railways, 
Cantils, Rivers, Water-Works, Harbours, &c. 
FouRTEHANTH EKpition, 168, 
Il.—THE STEAM ENGINE, 
AND OTHER PRIME MOVERS. 
TrRNTH Evition, 128. 6d. 


1V.-MACHINERY AND MILL-WORK. 


COMPRISING 
The Geometry, Dynamics, Materials, 8trenyth, and 
Construction of Machinery. 
Firra Evition, 12s. 6d. 
V.—USEFUL RULES AND TABLES, 
WITH APPENDIX: 
Tables, Toasts, and Formulas for the use of ELROTRICAL 
Enginkans. By A. JAMIESON, C.E., F.R.S.E. 
SixtTH KpiTion, 108. 6d. 


VI.—-A MECHANICAL TEXT-BOOK. 
By Prefcusor RANKINE and E. F. BAMBER, C.E. 
SKCOND EDITION, 99, 
Vil.—MISCELLANEOUS SCIENTIFIC 
PAPERS, 
With Momoir by Prof. TAIT, M.A., and Fine PorTRAIT 
on Steol. Royal Bvo., Handsome Cloth, 81s, 6d. 


CHARLES GRIFFIN & CO., Exeter Street, Strand, 
LONDON, 6179 






























Now Roady. Tiny Korrion. 18s, 
: if ; 
M arine Engineering 
(A MANUAL OF), 


THE DESIGNING, CONSTRUCTION, AND WORK- 
ING OF MARINE MACHINERY, 


By A, kb. BEATON, 


M. Inst. Naval Architects, M. Inat. Mechanical 
Enyineors, Leoturoron Marine Engineering, 
Royal Naval College, Greenwich. 

Witn TABLes AND ILLUATRATIONS REDUCKD FROM 
Workinae DRAWINGA. 

‘By far the best Manual in existence. A complete 
account of the methods of solving, with the utmost 
possible economy, the problems before the Marine 
Enyineor.”—A thenaten. 

“In the throc-fold capacity of enabling a Student to 
lat So construct, and work a modern Marine Steam 





Engine, Mr. Scaton’s Manual has no rival.”- -Timea. 


CHARLES GRIFFIN & CO., Exoter Strect, Strand, 
LONDON. 6180 
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Now Ready, ale 82 mo., 7s. 6. 


n Electrical Pocket Book. 


By JOHN MUNRO, C.E., and A. JAMIESON, 
C.K., M.8.T.K., F.R.S.KR. With Diagrams. 

GENKRAL CONTENTS. Uatta of Measurement — Monsires 
— Testing — Conductors — Dielectrics — Submarine Cables — Te lo 
se ee lactro-Chamistry and Metallurgy— Batterie — Dynamos 
wad Motora—Blectric Lighting Minoullaneous 

‘WoONDBRFULLY Prryect. . . Worthy of all the 
commendation we can give it.”— Electrician. 

“A veritable Pocket-companion.”—T'elegraphia!. 

CHARLES GRIFFIN & CO., Exctor Street Strand, 

LONDON. 6181 


Just published, price 6d., by post 64d. 
Fourth Edition, adapted to the Now Law. 
G pecificat ons as Bases of 


PATENTS. 
By WILLIAM SPENCE, Assoc. Inst. C.E. 














G unpowder Machinery is a 
a epocinlity of JOUN HASTIE and CO., Kilblain 
Engine orks, GREENOCK. Also Patontoes and 


Makers of the moxt economical Watur Ureasure 
Enginon aver constructed, 2A7h 


[ilectric Lighting.—Eng1- 
neers, Steamship Owners, Shipbuilders, Mill 
Owners, and othern desirous of employing olectria 
iNurination (either arc or incandexvence) should apply 
tothe JARMAN ELECTRICAL COMPANY for pricea 
of Dynamox, Accumulators, Lamps and Eloctro- 
plating, Mackintosh Lane, Homerton, London, E. 
5203 











”“PHE STAFFORDSUILRE 


Wibeel and Axle Company, 


LIMITED, 

Manufacturers of MANS..LL WOOD WHEELS, 
RAILWAY CAKRIAGE and WAGON WHEELS and 
AXLES of every description. 
HAMMERED USES AND OTHER FORGINGS. 
SPRING HILL, BIRMINGHAM. 4680 


_Chaneery Lane. 
Poat Free 7d. 


Summary of the New 


PATENT ACT, 18838. By W. LLOYD WISE 
ember of Council of 





V auxhall Donkey Pumps.— 

Purchasers on the Oontinent are cautioned 
against servile imitations of thease well-knov~a Pumps 
now being manufactured in Germany. Ordera should 
bo given through our accredited Ayenta, or sent direct 
to eur works. All alxea are In stock, ready for im. 


mediate dolivery.—ALEXANDER WILSON and CO., 
Vauxhal] Iron Works, Wandsworth Koad, London. 


Reprinted from ENGINRRRING. 
London: Offices of Ena inrerina, 36 & 36, Bedford 
Struct, Strand, W.C. | 47601 


MISCHLLANEOUS. 





FLEET STKEET, LONDON, Wholesale and 
Linen, 


Papvr. 


‘ : ‘ $ 
Midland Railway Carriage 
ANI) WAGON COMPANY, Limited, ABBEY 
WORKS, SHREWSBURY, & BIRMINGHAM. 

Manufacturers of RAILWAY CARRIAGES, TRAM 
CARS, and WAGONS of every deacription, for Cash, 

Deferred Payment over & series of ycarn, or on hire. 
RAILWAY WHEELS and AXLES, AXLE BOXES, 
WROUGHT IRON BUFFERS, and FORGINGS and 
CASTINGS made to any Pattern, Specification, or 
Drawing. Bullders of the Portrwwh Electric Tramecars. 
D. N. ARNOLD, “ neral Manager, 6012 

‘ ‘ ; 
he Ashbury Railway Carriage 
AND IRON COMPANY (Limited) 
Openshaw, Manchester, 

Manufacturers of every description of 
RAILWAY CARRIAGES AND WAGONS, TRAM 
WAY CARS, RAILWAY TRONWORK, Carriage 
and Wagen Wheols, Axies, lron Roofing Girdors, 
Turntables, Water Columns, Wator Tanks, Pumps, 
Travelling and Fixed Granca, Switches, Crossings, 
&c. de. Wagons built for Cash, or for deferred 
Payment.—London Office: 28 Queen Street, F.C. 610 

: » 
he Metropolitan  lRailwa 

CARRIAGE & WAGON COMPANY (Limited), 
Saltley Works, Birmingham, Succerrom to Messrs, 
Josarn Wrtaut and Sons, Manufacturers of Railway 
Carriages, Tramway Cars, Wagons, aad Railway 

Ironwork of every description. 

RAILWAY CARRIAGES and WAGONS built for 
CASH, or UPON DEFERRED PAYMENTS EX 
TENDING over a SERIFES of YEARS. 

A large number of COAL, IRONSTONE, BAL- 
LAST, and othor WAGONS to be LET on HIRE. 

Manufactory and Chief Office—Sa.t zy Worxa, 
BIRMINGHAM. 

Branch Wagon Works— East Moors, Carpirr 
and Gaspar Rastarn RAILWAY, PRTERSOROUGH. 

London Officvs--No. 85, GRACROMOROH aii 
E.C. 


Tracin 
Drawing Paper, Soction 


Kirk, Price, and 
Fatablished 1850.) 
MECHANICAL VALUERS, AUCTIONEKRS, AND 
ARBITRATORS 
Albort Chambers, Albort Squarc, Manchester ; and 
62, Queen Victoria Street, London, E.O. 





REPUTE, open to admit partners or desirous 
uested to communicate 
ave numbers of clienta 
HEATLEY KIRK, PRIOK, and 


artnerships. — Gentlemen 


(practical engineers) desirous of entering eata- 
blished Engineering concerns, arc invited to commu 
nicate with the undersigned, who have numerous bona 
fide establishments open to admit auch. References 
are given and required.~.WHEATLEY KIRK, PRICK, 
and GOULTY, 52, Queen Victoria Stroct, London, F.C. 


Ale: Chaplin & Co., Cran- 


STON HILL ENGINE WORKS, GLASGOW, 
Patentees and Sole Manufacturors of CHAPLINS 
PATENT STEAM CRANKS, HOISTS, LOCOMOTIVES, 
and other Engines and Boilers.—London House: 63, 
Queen Victoria Street, London, E.C. _ 2470 


[RetTaBLisump 186d.) 


[rossaers & Co., Batavi, Java. 


ENGINEERS, BLACKSMITHS, and 
COPPERSMITHS, IRON and BRASS FOUNDERS, 
EXECUTE REPAIRS ON 8TEAMERS 

AT REASONABLE RATES. 4070 


{Vv 





15,000 to 20,000 Bricke per day. 


rawings, Plans, Tracings, 
&c., exccuted with Anoaracy and Despatch, on 
modcrate torts, by MESSER and THORPE , Mecha. 
nical and General Draughtsmon, 8, Qualit y Ceurt, 
Chancery Lane, W.C. 606 
M. and T. are thoroughly practical Engineers. 


» Burham Brick, Lime, and 


CEMENT COMPANY, LIMITED 
NICHOLAS LANE, LOMBARD STREET, E.C. 


Loxupoxn Dapota: 
BURHAM WHARF, BELVEDERE ROAD 
LAMBETH, 8.E., VICTORIA WHARF. AND DRAW 
DOOK, NINE ELMS, 8.W. 


GALT BRIOKS Cornice Tiles and Tubes, olna, 
Chimnoy Pots, Drain Pi , &o. Gre Stone edway 
barge ond from the pany’s Kilns, dolivored in 
Sone ar ae “Plaster e Paris PORTLAND, 

ro 
gee EMENTS, as manufactured 
et ‘s woke Burham, on the banke of 
» and at Manion near Sitting: 

bourne, Pte 

a les &o., of an made to order, 


Gunnar GULAND CLI RAULIC LIME. 
This Limo is spertectly nyaraulic: of great strongth 
and tenacity, {t sets rondily under yee, and booomes 

very hard {na short tim 
PARR AND STRONG'S PATENT COMBINATION 
(Boo Butler, May 16th, 1868). 
The Burharn Brick, Lime, and Gemont Company, 
having beon appc' ated aole. manufacturers, arc pre- 
pared to Supply Tubos for the Collular Walla, &c, 
Prices and particulars forwarded on a Aer aie 
PETHKW’S PATENT DIAPER BRICKS 


manufactured only by the Burham Brick, Limo and 
Comont Company. 
A groat varioty of designs are prepared for diapored 





M‘NEIL’S 
PATENT MANHOLE & SLUDGE DOORS 


ARE LIGHT, STRONG, AND CHEAP. 
MANUFACTURED AT 


Kinning Park Iron Works, GLASGOW. 


awe 


Price “Laat on application 


STEAM 





Stock and 





LAUNCHES 


BOILERS 


IMMEDIATE DELIVERY. 


(Jury rr, 1 








a ENGINEERING. 


E. PAGE & CO, 


Victoria & Bedford Ironworks, 


BEDFORD. 


Illustrated and Priced Catalogues Free, in 
English, French, Spanish, or German, 
on application. 


PATENT AGHNTS 


. PATENTS. 
llison Bros., Patent Agents 
AND MECHANICAL DRAUGHTSM 
62, Chancery Lane, Holborn, London, W ©. British, 
Colonial, and Foreign Patents obtained Socarches 
made. Designs and Trade Marks rogistored, 4931 


Patents. —Mr. E. P. Alex- 


ANDER, Fel. Inst. P. A., of moro than thirty 
years’ practical oxperienoe in patent mattcrs, under- 
takes all business connected with BRITINH, OOLO- 
NIAL, and FOREIGN PATENTS, and RKEGISTRA- 
TION of DESIGNS and TRADE MARKS al. moderate 
charges. OFFIOK for PATENTS, 86, Southampton 
Buildings, London, W.C. _ _ 6865 


ip pass and Jensen continue 
to transact business connected with Patenta and 
Sci rane at most moderate charges. INVENTORS’ 
MANUAL post frec. Established 1844.—Oilices : 88 
Ghanoety Lane, London. ‘5098 


~YVatents—Mr. William 














10,000 Bricks per day. 


4718 


shortly be published, Demy 4to, price 30x. 


oF ELECTRIC ILLUMINATION, 
paboud 100 Figures, (Partly reprinted from" Engineering.) ; 
DREDGE, Dr FL N, O'RETLLY, and H. VIVAREZ. 
EDITHDD BY JAMES DRDDGH. 


This Volume will contain-- 1, Electrical Mcasurcn.onts; 2, Photometry; 8, Dynamometerr; 4, Recent Dynamos 
With an Appondix compiled by Mr. W. Ltavi WIR, Member of Council of the Institute of 





Vou. II, 


By JAMES 


4 
TeLones Mrenls containing profusely Wlustrated Abstracts of Specifications of all Patents yrunted in this ino eee oe ros abst ig! ae vag } 
country from January, 1878, to Juno, 1882, and having reference to Electrical matters. prays AL, and FOREIGN’ PATENT AGEN 
55 and 66, Chancery Lane, London, W.0. 3696 


ravens’ ‘Patent Office, Leeds, 


—All branches of business connected with 
Letters Patent for oe and the tration 
of Pen ene and Sane ks transacted, at cand 
abroad. TERMS MODERATE. Oiroular of Inf 
tion Gratis.—Address, Messrs. T. K. ORAVEN i 
SON, Consulting Engineers and Patent Agents, 94 
Victoria Chambers, South Parade, Leeds. sTsh 


] \o Inventors. — Harris and 
MILLS, Patent te, 28, Southampton Build. 
ings, London, W. C., Hata \ished 18¢6—man yoars Pett 
viously with the late W Carpmael—UNDERT 
all BUSINESS connected with patents for Inventions 
in the United Kingdom. the Colonies, and all for 
countries. NINE MONTHS’ PROTECTION 2&4 
Attendance in the provinces at moderate charges. 4787 


Inventors’ Patont | Right Asso- Asso- 


CIATION, Limited.—Establiahed for the purpose 
of obtaining British, ea oie pe atiog tenta 
under competent Sclentific and advice. Designs 
and Trade Marks registered. Han ok of new Patent 
Law gratis. For information, addross 
AMBROSE MYALL, C.E. 
__ 21, Cockspur Street, London, 8.W. SW Manager. 


Phillips lips and Leigh, Engincors 


and Patent Agenta, 22, Southampton Buildings, 
Chancery Lane, London, W. C. Immediate Protection 
obtaincd for Inventions, Trade Marke and teslans In 
all Countries. 6242 


[ihe New Patent Law.—To 


Inventors. GENERAL PATENT OFFICE. 
Eatabliahed 1838. G. F. REDFERN, 4, cou Stee. 
Finsbury, London; also at Paris and Brusse 





a & CO 









NEWARK 
_ON— 


TRENT. 


all 
ne 
w 


visional Protection £3 $s. French Patent ry Bol 
gian £8, Circular gratis. 2009 
ew Patent Law, 1883.- 


Just Published, 6th Edition, “acitively revised, 
of the Handbook of Patent Law, in plain Enylish. Hi 
W. P. THOMPSON, F. Inst. P!A. British Law 
all Countries 2. 6d. Post treo from Messrs. W. P 
THOMPSON & BOULT, Patent Agenta, 6, Lord set 


f 401d 


7 += . is i ee ae Liverpool; and 828, High Holborn, London. _ F 290 
. ; ere Patent Office, Glas -W. 
R. M. THOMSON & Co., 96, Buchanan Street. 


sadn “Office : “EL E. WIGZELL, 37, Walbrook. 


The INVENTOR’S GUIDE, & complete Handbook on 





Liverpool Office: T. HOSKING, 18, Strand Street. ma" oon demeuaduae 
o1 Glasgow Office: “ALEX. YOUNG, 47, Waterloo St. Pine baat, rely se Vaughan 





Agents, 57, Chancery Lane, transact 


nginecring Firms and Tool- for Inventions. ‘‘A Guide to Inventors” free by anes 

"4 MAKERS eonaitine SPACE, cither with or Established 1888. 
without wer, in a Show Room ‘having the best 
frontage in the City of London, can obtain particulars 
of sume on stating their requirements by Icttor, ad- 
dressed G 412, Offices of ENGINKKRING, 3D ond UG, 
Bedford Street, Strand, London, W.C. G 4412 


Stand No. 109, Royal Show Ground pone ea 


SUFFOLK IRON WORKS, STOWMARKET, 
June 26th, 1884. 
We have much pleasure in informing our Customers 
and the Public that the above-mentioned old-established Business, 
together with all its Branches, will in, the future be carried on 


the style of WOODS & COMPANY. 


every 
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Tn thanking you for past support, we hope, by strict attention 
to all Departments, to merit a continuance of favors hitherto 


(Signed) 
WOODS & COMPANY. 


so liberally bestowed. 


READY FOR 





Price Lists on application. 


W. BOWSER & SON 


GREAT WELLINGTON STREET, 








Juzy 11, 1884.] ENGINEERING. 
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With the Number of Jun une 13th was issued a Special Supplement, containing a Classified Index of the current Advertisers in ENGINEERING. 
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Blak, Hawihors, a Go. . 62 | Darlington tee! & Iron Co, 17 | Qlover, W F., & Co. .. OD Jackson, P. K.. aol. |. Measures Lros. - & Co, .. $4) Ranwbottom, J, 2... .. 4 Btosl Company of Reotland 16 Woods, H . & Co ee ti) 
Blair, George. .. .. «. 47 | Davies Bres., & Oo... 13 (Goodfellow & Matthews -- 4) | James, J a Co. Lt “ Mereny Forge, Lull, 2... 4) Ransome, A, & Co...) 68 Rte BE & Oo, ltd 1 Woods & On, , . 4 
Bone, F. G. » ae 2 &86] Davies, M H. .. 20 | Goodwin, James & Co... 47) Jameson s Patent Coking Co. 48, Messer & Thon S$ Ransomes & Raper... 35) Btewart, A a J, ” Lita we 24 Wormmant, d & Co 6 
Bovth, Goo, & Co. o 1. 1h] Davina Primrose... .. 48! Gots, JOA ». 18 | Sossop, Joseph, & fon : a Metropolitan Railway C at- | Hitneonies, Sitna& Jaffartes, Lal 10 Stor kton Forge Co, ve ee 64) Wortldhiarm ¢ eihent Co a 
Boulton, W .. as i Davy Bron, Limlted . te rH ' Greaves, Bull, rs Takin ae ° Jessop, W, & Hous... Haye and Wagou Cau, Lt a Reuling fron Works, Ltd an Mtothert & Mitt, Lee A VYurrow aul ( . 4 
Bowling Iron Co , Ltd. ; De Bergne& Co, Lal. Green, | Kilwand, & Hon . Johnson & r ‘nillips mee 2 wala a 2 | Middleten & Co. ‘ Retdaway, F,& Co... 62 Mufteld & Brown Ditto 
LIMITE! D-. 


Address: LANDORE, R.S.0, SOUTH WALES. & 
DIPLOMA OF HONOUR, VIENNA, 1873. GOLD MEDAL, PARIS, 1878. 3 






s London Offices: 3, WESTMINSTER CHAMBERS, S.W. 


> 
i CONTRACTORS TO THE ADMIRALTY, BRITISH & FOREIGN GOVERNMENTS. 


MANUFACTURERS OF STEEL PLATES FOR BOILERS, BRIDGES, SHIPS, & GENERAL WORK, 


SHEETS, ANGLES, TEES, BULB KREAMS. “BS” BRAND: SPECIAL QUALITY FOR BOILER FURNACE PLATES, WHICH ARE ce PPLIED FLANGED. 402 
AXLES, FORGINGS TO 10 TONS, CASTINGS TO 15 TONS. INGOTS, BLOOMS, BILLETS, BARS, WIRE RODS, RIVETS, &c. _ 






















MARINE ENGINES OF ALL SIZES. i ROSS & DUNCAN, 


BREMME’S PATENT VALVE GEAR, 
; PATENT 1 “; WHITEFIELD WORKS, 
GLASGOW. 


DUNCAN'S PATENT ENGINES, "“S 


The AUTOMATIC “RE-STARTING” INJECTOR 


_ DUNCAN'S PATENT PROPELLER. ~~~ 
(HAMER, METCALFE & DAVIES’S PATENT.) 








Important to Locomotive Superintendents, Marine Engineers, and others, 


The above Injector is perfectly automatic in re-starting, and consequently cai be safely apphed under conditions 
where ap ordinary Injector would he a constant souree of trouble and danger. No matter what amount of vibration there 
may be, this Injector may be safely relied upon. They work equally well fixed cither above or below the 
feed water, and are the only lifting Injectors in the market that will re-start automatically. 





PRICES AND FULL PARTICULARS FROM 


The PATENT EXHAUST STEAM INJECTOR COMPANY, Limited, 
4, ST. ANN’S SQUARE, MANCHESTER, 


_ ___.._ ... Who are also the Sole Licensees for the “EXHAUST” INJECTOR, which feeds the Boiler by means of the Exhaust Steam. 4881 


MODERN MACHINE TOOLS. 


BROWN’S PATENT SCREWING MACHINES. | 
: ees DUPLEX LATHES, for Heavy Cutting in Wrought Iron and 
! | Ay ON teel. 
a aN", FA NS MILLING AND PROFILING MACHINES, for Locomotive and Heavy Engi- 
seca enh RG \ neering Work. 
; shen cay ye SPECIAL BRASS FINISHING MACHINERY. 
are | IMPROVED PLANING MACHINES, uP to 10 ft. square. 
SPECIAL MACHINES FOR LOCOMOTIVE ENGINEERS. 
PATENT WHEEL-CUTTING MACHINES, for Cutting any number of Teeth 
without Change Wheels. 
a aa S, for Turning and Finishing Studs, Screws, &c., from the 
oli ar 


KENDALL & GENT, MANCHESTER. 


BROWN’S PATENT SOREWING MAOHINE. AGENTS FOR THE LONDON DieTRIOT-HOPKINSON & PRINCE, [5, WALBROOK, E.C. 4246 
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CASK-MAKING MACHINERY 


The Best Machinery for making CASKS and BARRELS of every kind can be obtained only of the 
PATENWITHES & SOLED MANUFACTURERBS, 

















ies bi “ “li relia! Tine i> art , Bet oo ati a — s 
Stave Jointer. Trussing “Machine. | Chiming & crozing Machine. ‘Head Jolnter. | Head Planing ; Machine. Head Boandina Machine. 


FOR WHICH A GOLD MEDAL HAS JUST BEEN AWARDED AT THE FISHERIES EXHIBITION. 


wero oe. 


A. RANSOME & CO., STANLEY WORKS, CHELSEA 


CAUTION.—The notorious success of A. Ransome & Oo.’s Oask and Barrel Machines having caused them to he copied by other Engincers, a 
ere advised to ascertain that any Cooperage Machines they may be offered do not infringe any ¢ of A. R. & Oo.’s Patents. 


SAM: WORSSAM & a“ COS 
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iiine md Saw ie hine. Planing Machine, w rith sie? . tuttors, Reciprocating C*oss-Cut Saw. Planing and J aatiag Machine. Saw Sharpene 
USTRATED CATALOQUES FREE ON APPLICATION AT b10 


canentvs. | OAKLEY WORKS, KING'S ROAD, CHELSEA, S.W. | “*crInsryinmers 


= 








THE LARGEST MANUFACTURERS OF WOOD-WORKING MACHINERY IN THE WORLD. 


THOMAS ROBINSON & SON. 


LONDON ee ee SYDNEY (N.S.W.) 


45, CANNOK sam ROCH D A LE » | 280,SUSSBX STREET 


ESE EIBITING AT THE EFORDSATHR YT ECTHIBITION, BDDINBUNHGE : 


New Patent Overhead Log Frame on light foundations ; Band-Sawing Machine; Patent Roller-Feed Saw Bench 


IMPROVED UNIVERSAL WOOD WORKER; AND SEMI=PORTABLE ENGINE AND BOILER, 


THE CALEDONIAN TUBE COMPANY, 


Mstublished 1844, COOATERIDGE, NEAR GLASGow , Manufacturers o 
a Km . : “Gi . pas a ce —_e 4 a ny Y, yr ‘ Me a é iv | my 1 th 








THE RAILWAY SLEEPER 
SUPPLY COMPANY, 


LIMITED, 
Oreosoting Works & Saw Mills, 
Al 
HENDON DOCK, SUNDERLAND; 
ALEXANDRA DOCK, GRIMSBY; 
VICTORIA DOC kK, HUI. 


For prices apply te oe Read Office, 17, see ne h 
reet, London 





















THE 
EDWARD HAYES, Engineer, “STONY STRATFORD. 
WARRINGTON WIRE ROPEWORKS (LONDON ne GREAT ST. HELENS, E.G.) ; 
LIMITED. | STEAM CPW AS , \ MACHINERY 
Head Orrion—13, GORER PIAZZAS, LIVERPOOL | pp % pl tee constructed for Boats 
iar Naieasto TIE NouIRALee LAUNCHES > Len’ — A pees” =— Built Abroad, 
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Manufacture from the very bust seleoted Charcoal and 
Steel Wire 


All kinds of Round and Flat Wire Ropes 
For Collories, Mines, Railways, Guides, Capatans, 
Stoam Plougha, ie Rigging, Sixnal, Sash, and 
Picture Corda, Fo cing Strands, Lightning Conduc- 
Yors, and all atictes connected with the Trade. ORs 





Speed trom 10 to 2h 3 4 hr. _« Engines es and Boilers 
miles per hour. “ene | es si . ept in Stock. 


BUILDER OF STEAM TUGS AND LAUNCHES. 


Speciality in Small STEAM TUGS for towing Barges and Lighters. 6103 
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ITALIAN ASBESTOS, 


LIV POoO kw TAA T "TO STEAM USERS. 
Great Improvement in the Manufacture of Italian n_ Asbestos for the Joints of Steam, Water, and other Pipes. 


ITALIAN ASBESTOS & INDIA-RUBBER WOVEN SHEETING, TAPE & WASHERS, 


This material continucs to be in large demand for Steam Joints of every description, but is specially recommended for Jomts where there in any Lodyment. , Wator, Hot and Cold Water Iipes, &e je GREAT 

DURABILITY 18 ensured by the use of ITALIAN ASBESTOS CLOTH, whilst the India-Rubber in combination renders the Packing more clastic ind Kpectally sititable for Cnfaced Jortntes The She etines as wold 

in continuous rolls up to 60 yards long, or in shects 86 inches or 40 inchos square, any thickneas from 1-16th inch. The advantage of the Tape is that WASTE IS AVOIDED in naking the Joint, and it can be easily 

bent into position without puckoring. Sold in 100 feet rolls, from 4} to 24 Inches wide, and from 4 in. thick. Washers in all standard sizea, and for Manhole Doors, 18 inches by 12 inches hy faneh By applying a 
little Plumbago these Joints can be broken and re-made with the same mitterial almost any number of times. 














OUR PURE ITALIAN ASBESTOS MILLBOARD 


Continues to maintain its high reputation for all Dry Steam Joints. Rings of all standard sizes kept in stock; other sizes cut to order. 


New ITALIAN ASBESTOS ROLLED CLOTH PACKING, 


ee ee ZEN DIA-‘RUBBEHR OOH EI. (Miu. No.1) 


~» This is similar to ‘ Tuck’s” Packing, execpt that it has the great advantage of being made of fine [TALIAN ASBESTOS yi ia ot 
Sy CLOTH inatead of or dinary canvas, which is soon destroyed hy the heat. Specially recommended for Steam Hammers, Winding |! i" : . * 
ne and Pumping lnyines, and for Hydraulic Work. (ig aN 


SSS ees | openers vere eee ee ashes 


ITALIAN ASBESTOS CLOTH PACKING 


(SQUARE), WITH INDIA-RUBBER BACK. (tu. No. 2.) 


This Packing is composed of . xame materials ag those cmployed in the construction of the rowed Packing (Vig. No. 1). Both 
Packings are remarkable for their thorough efficiency and durability, and are recommended for HP, Engines with the fullest 
confidence, The square Packing consists of a lage of soft Vulcanised india-rubber, upon which there are built up edgewise a 
nuniber of layers of thick Italian Fibrous Asbestos Cloth. Sufliaent clasticity is thus imparted by the rubber back, whilst great 
durability and protection to the rmubper is ensured by the use of Asbestos in place of more perishable fibres and substances used in 

this well known and approved form of Packing. ote 
The Packing should he Inbricated before hemg put into the gland, and serewed up very lightly in the first instance, as, hewn a 
va ba composed of Asbestos, which is a mineral substance, itexpands with the heat. of the steam, and so makes itaelt tight. A 
ittle Powdered Black Lead rubbed over the surface of the Packing: is also an ceca This alko apples to the round Pac king. 















PURE ITALIAN ASBESTOS PATENT WOVEN PACKING FOR GLANDS. 





| The following refers to the above Packing : - Tut STANDARD TROoS Works, CoLciestin, 
Yo the Unitep Asnestos Company, Limirep. 10th September, J883 
Dean Stks,—After having used your Ashestor Packing for a considerable time, we are quite satistied and pleased | 
with the results. It is a decided advance in this direction. —Yours faithtully, DAVEY, PAANMAN & CO. 


N.B.—This Packing was used in all Davey, Paxman & Co.'s Ie ingines employed at the Crystal Palace Electric exhibition in Ts82 88 
Fld. No.1. and at the Jntceimational Fisheries Exhibition, South Kensington, 1883. 
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ITALIAN ASBESTOS YARN AND SOAPSTONE PACKING, 


Finre, Crorg, Pownrr, Purry, © EMENT, AND Every Description oF ASBESTOS GooDs. 


ITALIAN ASBESTOS BOILER AND PIPE COVERING COMPOSITION. 


This is the best and most durable non-conducting composition hnown, It is sent out in 5 owt. casks, with full directions for vse, and very quickly saves its cost die tied One 
ewt. will cover approximately 25 square tect of surface Tp inch thek. The following Testimonial has been recently received > 





® 
Mragnis. Tur Usrrep Ashiatos COMPANY, LIMITED Brattort Tres asp Tin Puark Works, Moratatos, RS OO, Ghaworaassnins, Usth March, pss4 
Drak Stxs, We have pleasure m stactanip that the Asbestos covermg styyplied by you tar our Horlers and Steam: Pipes pryes ns entire satiafaection, and wy fd it a considerable ni a 
preventing the condensation of the steam betwoen Boilers and barydnes Yours truty, for the Beaulort Tin Plate C OMY, DAVID DAVIES 





ADMIRALTYZT CONTRAOT FOR ASBESTOS PACKING. ° 


After making severe critical examinations and tests of the goods of five competing firms, the LORDS of the ADMIRALTY have recently selected this COMPANY'S PACKING 
for use in Her MAJESTY'S NAVY. The tollowing letter reters to the Asbestos Rolled Cloth Packing with India Hubber Core :— 


Gricat WeSTERY Ramway, Marinr SurmlustTENDEAT'S Qpidter, New Mibrokp, dune loth, tse 
Dear Sirs,—In continuation of the latter part of my letter of 16th ulto relating to some round packing of yours that we have had on trial, TP now waite to say that for trummons we ave found it very 
satinfactory, and so long as it continues to give equally good results itis my intention to supply it to such of our Steamers as have oxciating enyines The orders will come to you throws the stores di partment 
The United Aabestos Co., 161, Queen Victoria Strect, London, Yours tray, SQUIRE TOS. LACKS 


SEE LAST ISSUE FOR PARTICULARS OF OUR ASBESTOS PATENT FIRE-PROOF AND OTHER PAINTS. 


With a view to meet the requirements of Consumers with whom CHEAPNESS in FIRST COST is an object, the United Ashbostos 

| MN port ant Notice. | Company now supply, but do not recommend, Packing, Millboard, &c., made in the best style, from CANADIAN ASBESTOS, 
eas a SECOND-CLABSS article, at prices Com Fifteen to Thirty per cent. less than those of the ITALIAN material. 

“ SALAMANDER" 


Special Terms to Merchants & Dealers. 


N.B.—ITALIAN ASBESTOS IS THE BEST 


For all Steam purposes. Please sce that all Millboard, Sheeting, Tape, and every 15 ft. length of Packing bears our Trade Mark, 
without which none is genuine, 


Specify United Asbestos Company’s “ SALAMANDER ” BRAND. 


NEW ILLUSTRATED CATALOGUE ON APPLICATION. 


The UNITED ASBESTOS Company, Limited, 


(Sole Makers of the Pure Italian Asbestos Goods,) 


161, QUEEN VICTORIA STREET, LONDON, E.C. “= 


aoa BRANCH DEPOTS: a 


MANCHESTER : LIVERPOOL : BIRMINGHAM : CLASCOW : 


QAA RMOARDOARATIONN croeerT AY OQANiIITU -IQUN! eCTDELET OQiCEMENT SAQTREET RO ST FNOGH SOUARE. 
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aoa ae RAILWAY § TH E iE “I N FLUX , 
AN INSTANTANEOUS STARTING 


AND 


AUTOMATIC RESTARTING INJECTO 


Brooke, Holden, & White's Patent. 


The only Lifting Injector devoid ¢ 
Spindles, Levers, Adjustable Jnterns 
Parts, or hinged Nozzles which lifts witl 
out manipulation and restarts automatic 
ally. Instantaneous action on Stear 
being turned full on. Works equally we 
lifting up to 12 ft., or as a ‘non-lifter. 
Invaluable for Locomotives, Traction Ki 
yines, Marine, and other Boilers. Can b 
seen working on application ; or 1oferenc 
will be given as to their perfect t reliability 
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1,055,400 PAIRS 


also 2725, 522 PAIRS 











WATERS: = 


D-O. ann D-O-M re 
PATENT TRANSVERSE GAST IRON PLATE SLEEPERS, | | ag 


For any Gauge and for any form of Rall; without Wooden Keys or any perishable part. 
As In use on Guaranteed and State Railways In India. iw 
COST 1318 LESS THAN INDIGENOUS TIMBER. 


Vide “Minutes of Proceedings of the Institution of Civil Enganeers,” Nov, 1881, Vol. LXVIL, p. 37) 
FOR PARTICULAR APILY TO 


MESSRS. THOMSON & BROWNING, 
3, VICTORIA STREET, WESTMINSTER ABBEY, 8.W. 
AGENTS TO THE PATENTEES. 














| OVERFLOW 


ON 
Jad 


D.EO. IVE. 
a =e ei oun TO INDIAN RAILWAYS. 


230,000 PAIRS 


a — “— 
Elect vical Engineers and “Scientific Instrument Makers, a 
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For Prices, &c., apply to 


HOLDEN & BROOKE 


ST. SIMON WORKS, 
A LEO RD, 


SOLE MANUFACTURERS.— Also Bole Makers ¢ 
BORLAND'S 5086 
PATENT BOILER DRILI 
For Drilling Boiler Shells. 


LICENSEES FOR THE SOUTH: 


LEWIS OLRICK & CO. 
LEADENHALL ST., LONDON. 


6175 





The old-estublished Business carried on tor nearly 20 years in the name of ALFRED 

APPS, 433, Strand, London, and for the past seven years in Partnership with QLAN 

CHARLES BAGOT, Eso., GE. (the PARTNERSHIP having CHASED 

by offluxion of time). This Valuable Business, Stock, Glass Cases, Toc 4, Materials 

and ‘Tenants’ Fixtures, with GOODWILL of the Business and a 2) YEALS’ LEASE 
of the Premises from Christmas last, will be 


OFFERED FOR SALE BY MR. J. C. STEVENS 


At 38, King Streot, Covent Garden, London, on July 11th inst., at 2 o'cle tk, 
UNLESS PREVIOUSLY SOLD BY PRIVATE CONTRACT. 











SHTZZ0N CONIA iN 


Application to be made to Messin HUGHES & KENNEDY, 1, Clements Lane, Strand, 
W.C., or to AL BP, CON, Msg, 14, Hart Street, Bloomsbury, W.C., or to 


MR. APPS, 433, STRAND, LONDON.” 


JOHN RAMSBOTTOM’S 
PATENT WATER ENGINES & STEAM PUMPS 














ORS Are for This Pum) is le es ie a See ep rp ae ae ae (a fe cae ae (See i. 
oe sahater he ae | U NSURPASSED PIO ATED VITI ROPER 8 Feb COVEEEN Wey 
: Or Drivin all hindn o inher Tor Fo en Sih ck nt ner Rage oo 2 
| cae _ SIMPLICITY, bag COE OWN TG Pedi le \ WAT ae PFS 
Towns’ Water Pressure | PRICE, , aa 


Where sufficient. Or for General Efficiency. 


1Ss— 4986 nd 
savnor rob, tees ex, | POPtable Railways. 


: —s<t1O CUSTOMERS USE 


— DECAUVILLE S PORTABLE RAILWAY 





























rcedis: 


per RD [ Awarded 25 GOLD MEDALS, and ALL FIRST PRIZES, 14. for the 
last cight years. 


Railway and Wagons for Sugar Plantations, Farms, Mines, Quarries, 





— THR — 

Contractors, fronworks, Brick and Cement Works, Docks, Harbours, 

CAPELL Double-Power FAN \aaiiway extensions, ‘ortresses. Military Expeditions, Narrow Gauge 
THE cer POWERFUL, ver MADE. Passenger Lines, andthe like. 


Seo Mngineer, February 16th, ISS, and Teata of Mr.D K CLARRE, FOR PRICES AND PARTICULARS ADDRESS : 4777 


ee ROBT. von GLEHN & SONS, 7, Idol Lane, LONDON, E.C. 


Agents for London; 
Messrs. HOPKINSON & PRINCE, 15, Walbrook, E.C. 


Licensces for the North: 


R. LLOYD & (0., 136, Steslhouse Lane, Birmingham. 


Acorns AND Mipr asp Works, Darleston, 3rd dune —" DEAR Sins,- In reply to yours of the SOth, the CAPRLL 
PO ax we had of vou dls working naliafie ss and is doing tuite ouch Work as the som at replaced, 
and fahine fess power to drive i — Yours truly, J) Simpson & S085 

From S Nowtuwoon & Sox, Vinduet oS. Birmingham — We have much pleasure in testify ing to 
the excellent manner in which the Carnie FAN w orks which vou aah to us some time ago. Although a 
Jarger Fan than we had previousty di use, if takes commderably less power to drive, while at the same tine we 


AND OTHER LATHES, 
geto better and more unmforn blast, and Can we do not drive up to speed ' 
Revo M Carkin- From Watrorp Straw Larapry Co— TD have lwd your 22 in Open Fou teated 


A SPECIALITY. 
twice this weeh by closing all exiteand Wing the wash-house with ateam In lesa than three minutes from 
the starting of the Fan the whole place has been cleared, T believe it will be invaluable to us.--SIpNey Pw.’ recht thang 
MARTIN, Secretary ” BP anne LE mE a 
From Mcssis Thompson & Co., New Fairfleld Works, Old) Bailes —‘' Drar Sik,—In reply to yours of nd, - oa. we o 0,, 


vesterday, we have the Fan at work Tha ronuing between 1,000 and 1,100, aud as far ag we ure able to Judge 
Lanswerk well | Yours faithfully Woo) Thompson & Co" 85, ae Victoria Street, 5174 
EOoWDON, H.C. 
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IMPROVED 


TURRET-HEAD 











This dean 22-in ores Van ventilating three Jirge workshops, drawing ai: through several hundred feet of 
edn. Gin. and San ‘Tubing 5251 


_ Junyiit, 1884.) ENGINEERING. 1X 








ee arenas 





BELL'S PATENT ROPE PULLEY FR FRICTION. BRAKE. 
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rule Frietion Brakes qupply a want long felt, and will sis 
their cost in half aday They will sustain, iintauntane OUsly | 

any weight the blocks are capable of littang, without the 
necessity of fasten the rope to any fixture, ANY Weight can 
In lowered with aafety, by relreving the friction as required 
When a weight is bem rained, the bralee may be used whilat a 
fresh hold in being obtalued for each frewh pull, They peragp all 
the ropes atthe same time, thereby giving frictional power with 
out Undue pressure or friction, and securmpe mercased safety 

Troall breakdowns and repairs of engrines, &e , they will be 
found of the utmost ussistance, and in all cases suave much 
valuable time and labour. 

They will reduce very materials the wear and tear of the ropes 

They give absolute seeurity to hfe and materul 

They are appheable to any exiting: pulleys blocks, and ean 
Mg: be attached instantly, bemg xupported by the sume bolt or pin 
Which carries the shes es 

In ordering, send dimensions of top block and size af rope 
All sizes of blochw kupt am stook, with Bells Patent Lrake 
SOLE MAKERS: attached 


/ 
WALTER TFT. GLOVER & CO., | te 


Engineers, Machinists and Tool Makers, 


25, BOOTH STREET, MANCHESTER (ENGLAND). om 
Works :-BRIDGEWATER STREET, BROUGHTON ROAD, SALFORD, MANCHESTER. 


ene ete eS og Fo aw Sas eterna ae Sh ere ae 


Patented in Great Britain, United States, 
Germany, Austria, Russia, brance, 
and Belyoune 


Important to Engineers, Manufacturers, 
and all Users and Makers of Pulley 
Blocks. 
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OTHERT anp PITT, LIMITED, 


HNGIN ERS, BAT HH, 
SOLE MANUFACTURERS OF 


WILD’S PATENT 
SINGLE GHAIN DREDGER 


fe \ * b 
q , \ , ee een eal 























Prices and full particulars on application. 
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LONDON OFFICE: 30, WALBROOK. EC. (r,,,;nernnern5 


“METALLIC PISTONS lM 






STEAM) (WATER 
WIGZELL, ... PATENT 
POLLITT& i = STEEL 
MELLOR'S jj COILS. 


“LANA ntannoadiniedgegnatien — 
_" : 
ii ses 


ge tit: ‘ 
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on Nt 
ATEKL 6OIL —s 
ADVANTAGES 


Perfect Tightness, Enduring Durability and claatialty, 
with Equal Expansion, and REVOLVING 
TENDENCY in the Packing Kinga 


TIMOTHY BATES & Co., 


ENGINEERS, 
SOWERBY BRIDGE, 


Are the SOLE MAKERS of the PATENT STEEL 
COTLS, whiehenn be had from 4 Inches diameter up 
to [ZO nehes dianieter on vers short notier , Makers of 
the Piston congulete for Land or Marine Work, and 
every Piston puuranteed — Cireularaatataung Ghe size for 
Cow and Hinges, and Prices, can be had on application, 

PHOSPHOR BRONZE COILS cast in true 


form by our Patent Machinery. 


London Office: 37, Walbrook, E.C. 


AGENTS: A A Rickany, Bloomtleld Baygine Works, 
Sunderland, and at 26, Hopetown Place, Glaggow, 
Hho 


«EXP GHON al 


Hawtiorns & Co., Engineers, Leith. 


EMERY AND 
EMERY CLOTH 


Manufactured hy 


ACTON & BORMAN 


IS UNSURPASSABLE HOR 


72, BSBHOHR LANE, LONDON. 


F. Ww. SOOT T's 


AIR COMPRESSOR 


FORK ALL,PURPOSKS, 
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AN RURBMGAN 


GEORGE SCOTT & SON, ENGINEERS, 
44, CHRISTIAN STREET, LONDON, E. 6216 
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HILL & SMITH, Brierley Hill Ironworks, ur, Dudley 


eae sr AEFE'OR DSHiIFe.EI, 
Manufacturers of 
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Marine & all kinds of Steam Engines & Machinery, both in Iron & steel. 
SHAFTS UP TO 15 TONS WEIGHT. 


LOCOMOTIVE AXLES and RAILWAY CARRIAGE BUFELD FORGINGS, 


+ 


ae OFFICE : 118, QUEEN TOTO STREET 





KERR, STUART AND CO. 


LONDON : GLASGOW: 
20, BUCKLERSBURY, EC. | 15 & 17, ROYAL EXCHANGE SQ. 
PFPA TEN T 


& Porabi 
vene? Railway. 


WO MINES AND 
WAGONS & LOCOMOTIVES 


PLANTATIONS 
FOR ALL CLASSES OF WORK 


STEAM LAUNCHES AND STEAMERS 


precialy penlenen for epee eeusht Draught. 
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Ms ; ai < eae - 
KERR & STUARTS PATENT. 


RANSOMES, SIMS & JEFFERIES, LIMITED, 


Orwell Work? IPSWICH ; and § 9, Gracechurch Strect, LONDON. 


MELBOURNE INTERNATIONAL EXHIBITION, 1881: 


GOLD MEDAL for Portable Engines; GOLD MEDAL for Vertical Engines; GOL.D MEDAL for Thrashing Machines. 
mmm ILLUSTRATED CATALOGUES FREE ON APPLICATION. =m 
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CORN GRINDING MILLS. STATIONARY ENGINES. WINDING MACHINERY. 


WHEN eee: eee REFER TO THIS ADVERTISEMENT, 


ee te ne ero enenel 


HENRY SLACKS PATENT GRINDING MACHINE C0., 


— SHEFFIELD — 
A 


ie ui I 





® . 
Car a eee 
aise 


Say 


va, 


7”. 


aml 


stir ee 
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Samples of Bright Ground Steel will be exhibited on 


No, 28 at the ROYAL AGRICULTURAL SHOW, SHREWSBURY, 


STAND 


_ juny, 1884.) 0 ENGINEERING. 


te ohct oaks een nt EI RIO ee re 





er ee on en er 


ROYAL AGRICULTURAL SHOW, SHREWSBURY.—Sranp 243. JOHN NORMAN N & “0 


14th, 15th, 16th, 17th and 18th JULY. 








(LATE OF PULTENEY STREET), 


J, HATTON, Engineer, COVENTRY, | “"'ctascow. 


j ; 
ae ee nt Engineers, Millwrights, 
“COVENTRY CHALLENGE” Boilermakers, 


MAKERHK OF 


. _& be - «: Th f WV PU WV P Q High and Low Pressure Steam Engines, 
a Ns Distilling, Bettini. and Cooling 


en ee rr nS 








These Pumps will , Paraftin & other Oils. 
he tou “laalhies HYDRAULIC & FILTER TRESSES, 


ly tain in ea 1 | Machinery for Degerming Maize for Brewers and 
ae ne Distillers, under Muir's Patent. 
Tee eat acting PLOUR, CORN, AND RICE MILL MACHINERY, 


a wily wil i | rant | _ as = 
ty) vn i “ia lili, Ce - q ee GC ————— STEAM PUMP;], Roller Plant (Chilled Rolls Ground 
WU < te . a bb ane a Avan a: a and for Price and and Re-Fluted. ) 






"| “ah 7 ti ih! 
ig baie | “i 








ts: 
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A bn eee fee Miticdency will suG@AR MILLS AND SUGAR REFINING PLANT 
a ia). Tl TM AF COnpare most WATER WHEELS AND GUARTNG 
favourably with bor tratsnutting powet 
| mer} othe best clask of Woun, STONE, AND MARBLE Critisa ant CacANtre 
Hl term me Ey | te | My wheel Pumps POLIMIING MACHINERY 
aoe ll atta ee a= the Market, and 
nn a th iF 5 ure stitable tor ull LAND-ENGINE AND MARINE BOILERS, 
ad esa: a rnin r 20 his at y Aida: ait Pumping Malleable and Cast Tron 
: Tre we sa = pul poses, TANKS AND CISTERNS. 
CONTINENTAL AGEN TS Wan TED. 4000 


ae - Phan for RBualdings, Dewigod and Speerfications for 
hte lebine ay on the Newest us Worst Waproved pri 


E PUMPING AND WINDING ENGINES, [=== 


For Windshy or EMU either se vet ately or combined 


PORTABLE WINDING ENGINES, on Saas and Wheels, 


With One ory Two Drums, suited tor Pit Sinking, &e 





CHAPLINS PATENT 


Ld] 
a, 
WLETP 


Improved STEAM EXCAVATOR or ‘‘NAVVY," STEAM CRANES, HOISTS, LOGOU- 
_ MOTIVES, and others of our CHAPLINS" Patent STEAM ENGINES and BOILERS 


ALWANS IN STOCK OW PS VhOUR RSS 











‘| ee By <i weed eps itlatite PATENTEES AND SOLE MANUFACTURERS: wana 
| wee ise cauiniee ure angels adapted for Pity AT wx. CH A PTITIN &S CO., 
mA |. ta Quarries, &e They are excecdingly simple om i 
arrangement and no Foundateon orChinines Stalk bem necessary, Pale 4 CRANSTON HILL ENGINE WORKS, GLASGOW ; ‘t) ‘ ct 
hohe erected ar removed with very little trouble or expense, and are : me) by aah I tea Ris eS Piety cin ts : a hr a ally 
vol ‘alata Qo tor home or fore gu Une Sizes f from 2 uy to 25 t of horke “power, AND 0 By AY 1D ENS \ 1c") ORI A _ TRE Kd ’ Li INDON, KC . OS 


sucuSreziCasracs 


UP TO AMT? SIZE AND WHREIGHT. 


TRAMWAY POINTS & CROSSINGS. 





Oe 
PORTABLE RAILWAYS 


TRUCKS AND WAGONS 





fi, eet hy 
TAA ue 

hl eat i th Pateney 
ee eee ce H. FORD SMITH, 


ASKHAM BROS. & WILSON, Ltd., SHEFFIELD. Seddon Street, Salford, MANCHESTER, 








bee _—— __ FINISHED, PLAIN, & HEADED KEYS 


GREAT ECONOMY! — (srKiswss ratun), | REGULARITY OF MOTION! 


ws soogonacee|(Mproved Gas Valves. 


can be COMPOUNDED, 
riving great increase 
of power without 








A working stroke 
every revolution 
without the compli- 


yrao. 
ALSO MAKERS OF 





ete ale || (oe VALVES 

No Foundations 7 | fe a “ll Speci 8 ~ tinder ere yee 
he | ey Beton a ce 
Also Makers. at Tinae Wk ica wee ae tiki conical iene 


AND OF 
ATEINAION'S FPATIMNT FEE D-WATERN EBATEE. 


JOHN HASTIE & ©OO., GREENOCK, Sole Makers of these Heaters for SOOTLAND. B. DONKIN & Co., 


BRITISH GAS ENGINE & ENGINEERING CO., LTD., SOUTHWARK PARK ROAD, 2000 
ll, QUEEN VICTORIA STREET, LONDON, E.C. ass {BERMONDSEY, LONDON, S.E. 
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THE JOHNSTON HARVESTER (0S [ROYAL SHOW, SHREWSBURY. 


REAPERS, MOWERS, «*> STAND is9. 
STRING SHEAF-BINDERS = R. & F. TURNER, 


TPSW IC HE,, 
















Have been Awarded the ae a Nera and the Most Important EXHIBIT 
iT PORTABLE STEAM ENGINES 
Stand 9, Stand 9, 
AND 


SHREWSBURY. SHREWSBURY. 


“GIPPESWYK" VERTICAL AND HORIZONTAL 
STEAM ENGINES. 


Above Engines are fitted with Patent Automatic Expansion 
Governor, ensuring important fuel economy unattainable with Engines 
not provided with this apparatus ; uniform speed while running under varying 


For laid or 


The Wrought- 
lron 
HARVESTER 


is unequalled 


tangled yrain 
it cannot he 
surpassed, 


and is” wel] 


for prenut known to be : bo a . . om . 

atrength and a ae loads is wlso obtained by this Governor, KE. R. & F. Turner direct: special 
: the ‘' King of 

lightness of a ) attention to these engines. 

draught. sn + He eae gl a ed Col) ne Reapers.” 





The “Gippeswyk” Verticul Engines are fixed on Boilers of highly 
improved construction, with Horizontal Water Tubes; ample heating and 
evaporating surface; priming, usual to Vertical Boilers, is avoided ; Durability 
of the Boiler and increased facilities for cleaning and repairs are ensured in 
the ‘Gippeswyk ” Boilers. 


THE ‘* CONTINENTAL ” REAPER, THE CHEAPEST AND LICHTEST KNOWN. 
THE NEW LIGHT HARVESTER & BINDER 


Ta giving Unbounded Satisfaction, and is unrivalled by any machine in the market. 


70 & 71, CHISWELL STREET, LONDON, E.C. 


ROYAL AGRICULTURAL SHOW, STAND No. 206, 


MACHINERY I IN| MOTION YARD. 


WM. FOSTER AND CO., 


ELIE T=ED, 


acl ade FOUNDRY, LINCOLN. 








E. R. & F. “TURNER ; also Exhibit their 


CORN GRINDING MILLS 


AND 
CORN AND SEED CRUSHING MILLS. 


Further information obtainable at the Stand above named, or from the 
Works, LPSWICH, on application. _ 

















», Awarded the last 
»\ FOUR MEDALS. 


i on ge " eat oa 
. rt aan Wo a0 gaat a 
eh... geist mast - we eee 
rf ~ Papags . Wipe! eas Yate. 


Our Machine, tested by the Judyes at Calcutta, broke 7 ton to 2} in. ring in 45 minutes, for which we were 
awarded Firt Cluss Certitleate and Gold Medal ino ompetition with the Jiproy ed Blake Machine, 


SEE OUR MACHINES AT THE 
CRYSTAT, PALACE Se 9 ieee es ea LONDON, 


Stand 247, ROYAL SHOW, Sairewainny: July 14th to 18th, 


AND Al ‘THK 


HIGHLL ne hale I His RGH, Res 22NbD TO QSTH. 


HORIZONTAL & cian: 


: FIXED ENGINES 
a da * Boilers of All Kinds. 


THRASHING MACHINES. 
CORN MILLS. 
SAW BENCHES, &. 
SECOND - HAND ENGINES. 


CATALOGUES & PARTICULARS 
ON APPLICATION. 4448 
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Over 3000 Vessels have beon fitted with CHADBURN & SON'S Patent Tolegraphs, Including 
all the noted Steamers in the Worid, also 200 Vessels for English and Foreign Navies. 


ex eRDS. | LONDON, PARIS, N.E. COAST. AMSTERDAM, FISHERIES. 


PCANDBURNE Soy nid 

















| St hn shea 


SLAG WOOL 
“om SILIGATE CLOTH *" 


Incombustible. 
















NEW 





Best Non-conductor Extant. PATENT =JUPLEX GONG = 288s i 
Kasil raga ENGINE AND STEERING REPLY TELEGRAPHS. 
emovable. oe __ 
_Re-applicable. onoens woicaren ff “est Nay SOUND & CHT 





Venred 








a ae ee PRICES, ESTIMATES, AND FULL INSTRUCTIONS FREE 
is ON APPLICATION TO 


1). ANDERSON & SON, Ltd. 


PATENT FELT MANUFACTURERS, 6223 


10, London Street, Fenchurch Street, LONDON ; 118, 
Broomielaw, GLASGOW; and Lagan Felt Works, 
BELFAST. 


A SHRILE GONG 
from 
Aheau to Astern. 


A DEEP GONG 
from 
Astern to Ahead. 


————— TELEGRAPH WORKS—WATERLOO ROAD, eels 
GLASCOW-69, ANOERSTON QUAY. LIVERPOOL. LONDON - 96, FENCHURCH sT. 


eee ee 
ee ate 


situstration Nihove ing aa 
of Mildente Clot 


eee ea eee ___ ENGINEERING i ssa 
S. OWEN 
WELFORD 5 HIGH ‘SPEED, ENGINE, ae RIARS 5 RE AND co 





















Munthe “ai “<— 
ne | _ “a 7 This Mugine has most) ceonomical distri- Fi yY DRA ULIC Hi NGIN HRS 
y “fh Bee Vition of steam, and ity design ensures BOE VA ea 
| pertect balancing of moving parta com ’ ( 
ite . ge lined with extreme Kimplicity of con- A F T GAS VALVE! 
i me . tity aa . struction. saniinas lsat 
i i GREAT ECONOMY, SIMPLE, Cae Cun oan 
150 Gas Companies, if 
ye DURABLE, and STEADY. | «ii cre tae) 


May be used for all purposes. Especially 
adapted for working coupled direet. to 
line shaft. KOK 


DYNAMOS, SAWS, ae 
mproved Gus-Exhausters, 
LAU NCH ES, Steam Engines, Boilers, 


FANS.| BLAKE'S PATENT STEAM PUMPS 
Full Wav Rack and 
Pinton Gas Valve 


(a 


S-an. to dS iin. 


THE MOST RELIABLE VALVE MANUFACTURED Vt 


Sizes from 


All Valves ure carefully tested before leaving the Works 
ALhG 
MANUFACTURERS OF 








NG | 


ees 
ul 










For Tar, Water, and Ammoniacal Liquor, 
PILLAR VALVES, SihLF-ACTING BY E-PASS. 


MAKERS OF 


ECG-ENDED, 
CORNISH, & 
VERTICAL BOILERS. 


Sores ane Crna Cee 


VALVES, OUTSIDE RACK AND-PINION- aa 


VALVES, HYDRAULIC MAIN-VALVES, DISC-VALV ES 
Every description of Pumping gt de gee Hydraulic Lifts, &c¢., suitable t 
use in Gas-Works, made to order. 


APPLY PRICE LISTS: SAD Fl bts I Pa Oe LAMS FURNISHED ON APPLICATION ott 


meme ELFORD BRS. > CROWN 
Bp DIVING APPARATUS. PHOSPHOR-TIN 


Li gaa: oo ee ee ae BY USING OUR PHOSPHOR-TIN, 


LONDON, W., Phosphor-Bronze can be made Superior { 
Have in constant readiness a staff of competent any now in the Market, 


DIVERS, and a large stock of Apparatus, which 
cnables them to undertake on the shortest AT 30 PER CENT LESS COST 


Notice submarine operations of all kinds, re- 


ee ea Pomp, Pork eet Three ewt. of our tin will produce one ton of Phosphor- Brou: 
Xe re ring supmerye "LM Ps OC uLes, 
ee LesLanke P a thereby effecting a considerable saving in carriage, and enabli 


ae nave | Manufacturers to use the same stock of Copper for all purpos: 
Several most important improvements ave (See our Circular. ) 


9 ar, been made in connection with Diving and 
7 ; i \: Mining Operations. 0 
RON T Be ‘ A BM oo 


rnuntratea catnoener orwaraet Freee | BILLINGTON & NEWTON, 


LONGPORT, STAFFORDSHIRE. a 
: m7 N Ro j ro & Hl f. PROOF BI} | a | NCS. Agenta.—London: HAUGHTON & OO., 110, Oannon Street, E.O, 
North of Europe: A. SINGTON & OO., St. Peter's Square, Manchester 


~ TANKS & CISTERNS. 






























TRAUE 
Galvanizing J Baths. T 
os me Or ¢ pet TORS fp OQ’ 
~ shit patente: Hib a i Sn MANUFACTURED BY 
re sl i i a wi | =a - i 4 "2H 10s wee whee W. G. OTTO, DARMSTADT, , 
iteesceco wowaceagp| -YERHANE GUARANTEED ABSOLUTELY PURE AND TO CONTAIN row 14 ro 
reliil ee 2 res SS: aa ne sh Is the CHEAPEST and BEST nclantelt material tor producme PHOSPHOR TRON 





(only 15 to 20 Ibs. being required per ton of metal) and all other COPPIR ALLOYS 


l R IRO N R O O F Ss, [ RC rs) N RB U | L D | N G S, woll ag Castings from pure Copper, Brass, German Silver, and Alloys of all hinds with, 


without admixture of Tin: also for re-castiny old) Metals and Filings, 





EIN GIN FE: SHEDS, STORES. NO WASTE OF METAL BY OXYDATION. 
Constructional Iron Work and Smiths’ Work of every description. b027 OTTO'S P ATENT STIRREI 
DAVIES BROS. BROS. & CQ, C Crown rown Ironworks, Wolverhampton. For producing homogeneous Metal Castings. Particulars application to 
MURRAY’S PATENT BRICKMAKING MACHINERY. G. HARTMAN N, 


16, GREAT ST. HELENS, LONDON, 14.¢ 
Sole SE Orr A fs Engineers, sare ents SEAR AND COLONIES, — 79 





BEIGE PRABSURNRE MARINE BOALERE 











Patent Patent Plunger Best and Cheapest Means of Preventing Unequal] Expansion. 
? 66 
Steam Driven Brick Pros, for 1" WEIR’S” PATENT HYDROKINETEF 
Cutting Tables. pricks occ iee oa OVER 4,000 IN USE. & J. WEIR. 
Patent Patent ance 4 
Lubricating mata A eae , Ads 7 AMAICA STREE 
Solid Die, for ie a pape {pparatus, for a GLASGOW. 
all sorte of Clay. (am = —— Ree ace of Nancy MENZIES & BEAGUUEN, Rig ie 
ie anpesiit a | .ON- IM. REID 
scp eno a ais ABET: “Se he ES PE Bricks. Nee an peel Lanuan, EC A.& 





ot Bul: HOTU Hato UD Sai Het bee ate —— 


IMPROVED ROLLE ‘BRICK M MACHINE, 12,000 to 40,000 Bricks a day, 
or Clamp and Kiln Burnt "Bricks, 
Aleo Manufacturers of al! kinds E Clav ing Rolls, Mixing Mills, Steam Kogines & Uydraulic ese 


BROWN, Watertoo Ruan, LIVRRPOOL. 

HUGHES & CO., K nLTON STHRRT, DIT 
W. 8. VON ESSEN, ENGINEER, HAMBUS 
AGENT FUR SCANDINAVIA & GERMANY. rt Y 
















eee ee “ tase vmaerie  SPiey s eae SS ae i eestor ab 


“STANDARD” STEAM BOILING NOZZLE #- 


FORK 


HEATING OR BOILING BY STEAM. 


The objectionable noise when boiling by steam is entirely done 
away With, and the Jiquor Heated 
or Boiled QUICKLY, ECONOMIL = 
CALLY, and SILENTLY. = 
A 4 1 14 : Ht dain pipe 
60/- 60’- 65+ 100'- 130:- 175:- 260.- 


Nemenous TESTIMONIALA, 4 
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PICKING, HOPKINS & CO. 
_BOW, LONDON, E. - 
—: MAKER OF : 


SUGAR, RICE so FLOUR MILLS, <q aN 
STEAM . ANE 


ENG! NES, a. pire MACHINERY. 


~ yor ~ JAMES LANDALE, 


oh Oe Engineer, $§§$$_KIRKOCALDY, NB. bat. 


Bast Perry Road Engineering Works Co., Limited, 
m (” ~ MILLWALL, LONDON, E. 2g 
,HYDRAULIG ENGINEERS, “Y 


| Parkes's Patent 
™ Portable Hydraulic 
‘am  Oranes, Lifts, and 
Hoists. 


: oF. E. Duckham’s 
ie Patent Suspended | 
Weighing p1y3 7 ee 
M a C hi 1 n e 5, BAS. =. i es “its ee apa 


~ SPECIALITY 


LATHES. 


SMITH & WILSHAW, 
HALIFAX, ENGLAND 
Makers of all kinds of 
Improved Self-Acting, Sliding, 
and Scrow Cutting Lathes, 


For Foot or Po or Power, 4608 





PER ede KIRKSTALL FORGE CO., near Leeds. 1636 
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ORIGINAL PATENTEES 
AND q; 


AN Che pret f 


(Eee 
Bo O; N a ot 


oe Sere ee 


‘JOHN BELLAMY, 


BYNG STREET, MILLWALL, LONDON, E., 


MANUFACTURER OF 


GORNISH, LANCASHIRE & VERTICAL BOILERS 


IN IRON OR 8TERI, 
WROUGHT IRON AND STEEL BUOYS OF EVERY DESCRIPTION. 


Tar Stilts, Steam Pans, Jacket Pans, Shoots, Hoppors, TANKS, CISTERNS, dc] 6¢ Oo ARR’ o DISINTEGR ATOR, ” 


BELLAMY’S PATENT TUBULAR BOILER, Registered Trade Mark, No. 6380. 


Unsurpassed for quick Steaming and Keonomy of Fuel. Also 


BELLAMY’S PATENT HEATING BOILER, AWARDED BRONZE MEDAL, PARIS UNIVERSAL EXHIBITION, 1878, 


SPECIALLY ADAPTED FOR HORTICULTURISTS ap2u 


PATENT VOLUTED FRESHWATER CONDENSERS) 'p; fe 0 thestnc atta 
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STEEL 
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(SANCTIONED AND APFROVED RY THE BOARD OF TRADE) pulverizes by the com- 
For icibation Troop, Passenger, and Oattle Ships. " Also bined influences of percus- 
THE FOLLOWING ARE SOME OF THE USERS OF THE sion and of centrifugal 


CONDENSER :- | Surface Condensers force, ys Zine, and other 


HE Detrtaitabt Teast in Gov bin NE ee 
Pear aaa nea Ores ; aphallte. Artificial 








Tae STRAITS SLITLEME a 7 Commerclal Roud East, London: i of the Estate of the late Patentee, 2523 
Str ALLEN Yona, tor 8.5. ‘‘ Hope. 


raz Waren HEATERS MADE‘ow ray tame rexorrrs| PHILIP TRIGGS, Albion Chambers, BRISTOL. 


AtTLantic ‘TRANSPORT Co, London. FOR ENGINES, 4 
SEARTALIT & Co. London. REFRIGERATORS, BREWERS, &c. eae hosphates, Fire 
Nonta Wrst ArRicas SS. Co London | : Clay, and many other 
Hocoen linac, el Laila. « Bmuallost and Best in the Market. ‘ "a I y. 
Wars &. Ca: London, Made ontiroly of Shoot Copper, substances, t 18 also 
CanNiCHt: SPARC RIGS. London, BRAZED TOGETHER, with largely in use for the 
Cowad, aoe | Les Gun-Motal Fittings pulverization of Coal for 
ASSAVETTE, Bing. eet Gall D 
Rare & Ganpinnn | Millwall, Loudon. , per duy, Dan Thiet the manufacture of Coke, 
Kh. & YW. Gres Blackwall, London, 70 2. 1. 7 amy bain, tid eee el we a Patent Fuel, &e. ; ; and 18 
McGreroor, Gaw, & Co. .. Londen, | 1000 te ae eS te in, wi Tay, Nias Saal er. aren very Affealive for mixing 
C. Marenenn & Co, Newcastle-on-Ty ne. AW, 10} mos 24 in , a | Gt 
Bakkow Seap Berns Co, " Lancashire. ene ges oe See a aa 
Haun, Russe, & Co Abordeen, sled 7. ni 2 a ie 
Raynron, Drrox & Co sy aed ei | This quantity is guaranteed pertectly | These Machines are capable of reducing to a fine granular powder from 40 to 200 
i“ . oe rn i Regus i | ee EU tons per day (according to size) of any unfibrous material, Machines made to order 
pees ; i ate 4 eee iene oh : ee Tho Highest Tostimonials and Price Lists | f0m 18 inches diamoter, to suit special requirements of purchasers; these small 
Houses, Haq. lull. ON ATIC ATION 10 machines oa specially adapted to the requirements of Chemical Manufacturers for 
Pascan ATKEY & Son re Went Cowes, FIRLD & BR WX, PACS NE aii OFNOr Pur pUseN: 
AWanicniiwarenok Co. Parturnnc liek No Agents. All Machines will in future bear the Registered Trade Mark (‘ Carr’s 
TeRNEY Bros. . Nottiughani, | Coppersmiths & Sule Manufacturers, Disintegrator’ ’) in three places—viz. on Bedplate, and on outside Face of cach Cage. 
Union Link. - Southampton. | JAMES ST, AND DEVONPORT ST.,| A Descriptive Pamphlet will be sent free on application to the Managing Trustee 
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Electric Valve cline nee 7 EO. BOOTH & CO. 


FOR aaa seated 








THIS 
tals Ni Ana APPARATUS 
INDUSTRIAL LARGELY 
EXHIBITION, {ti se _} USED 
BRADFORD, 1882. ir tT. + STATIONARY 
gl _ ; + ” my ENGINES 
EXHIBITION, Eau) feed GREATEST 

LONDON, 18 1883. \="\es a SUCCESS. 


MAKERS Of 


LATEES, 
DUNCAN BROS., PLANING, SLOTTING, SHAPING, BORING, DRILLING, AKD SCREWING MACHINES 


32, QUEEN VICTORIA ST,., LONDON, E.C. SPECIALITY: 


PUNCHING AND SHEARING, 


79, COMMERCIAL STREET, DUNDEE. PLATE BENDING, PLATE PLANING, ANGLE-IRON BENDING, 


TELEGRA PHIC . ADDRESS — r D v UCIN F, LON DUN.” AND ALL CLASSES OF SHIPBUILDERS’ AND BOILERMAKERS TOOLS, 
ALSO SELF-ACTING STEAM HAMMERS. 
Monthly List ; of New Machinery in 8 Stock, P POST } FREE. 4190 Contractors to the ‘British and Foroign | Governmonts. 4148 


a ee ee = errr + RETR aROLOD new 


LEE, HOWL, WARD & HOWL, CARRICK & WARDALE, 


ENGIN : ERS. TIPTON. Redheugh Engine Works, GATESHEAD, 


IMPROVED SINGLE & DOUBLE 
- $€ ACTING STEAM FEED, BILGE 
4 ‘sc Some and BALLAST PUMPS, 















i AIR COMPRESSORS, HYDRAU- 
| LIC PUMPS & PRESSES. 


The Steam Pumps ag Ulustrated arc, as nearly 
as possible, incapable of being choked, BUY with 
hard substances; and in working it has bean found 
that shayings, waste, corn, small 
cols, &e., pass eauily through, 
which renders them eminently 
suitable for ballast pumps for 
ships. 

They are largely used in 
Chemical Works, Breweries, &c., 
where ordinary lifting valve 
pumps are readily choked ; and 
by Railway Companies — for 
supplying water at watering 
stations, 


Prices on application. 


SIX DRILLS AND A SET OF SPANNERS SENT WITH EACH MACHINE. 





At 
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This Machine is suitable for Hand or Power. 


ee. 


— ~~ 


MAKERS OF EVERY 

DESCRIPTION OF 
CHEMICAL WORKS 
MACHINERY AND 


BI "il wy i 


WITH REGISTERED VICE. 


a Il lh, 


i “itt i tn : 


i a it r “ i 





Registered Self-Feeding Bench Drilling Machine 


Depth of Diameter of ° 


Height. Weight, Sad. Table, | Drilla up to 


ne ae | ae we eC Seek 





iacmae MACHINERY, Bo. ~ 
= oneal eerie << j C. 


2 ft. 3 in, 100 Ibs. 24 in. | 04 in. 
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THE STEEL COMPY. OF SCOTLAND, 


LIMITED. 


(STEMENS PROCESS). 


Clyde Tube Works 
GLASGOW 


COATBRIDGE 





















Adi ess 
AY, OSWALD ST. 
GLASGOW. 

















MANMUEAOTURERS OF 


Steel Rails, Plates, Angles, Beams, Bars, Hoops, |f 
Forgings, Steel Castings, Blooms, &. ™ 














| i it Lap-Welded 
tii BOILER 
TUBE 


OF IRON a STEEL 


le <a 
ee 
A |) xoucnr roy ruses ‘3 
_ANDREW & JAMES STEWART, i.mited. UM FOR 610. 
= WROUGHT IRON TUBES OF ALL KINDS. Gas, Steam, W bet, he, &e. 
































rKL& WW. BEHARDYDMORE, 


PARKHEAD IRON and STEEL FORGE and ROLLING MILLS, GLASGOW, 
CONTRACTORS TO THE ADMIRALTY AND FOREIGN AND COLONIAL GOVERNMENTS. 


NUR ACPTOICRION O 


STEEL PLATES, SHEETS AND BARS 


bette men's Process) and 


IRON SHEHTS, PLATHS AND BARS 
FOR SHIPS, BOILERS. BRIDGES, &c. 


Miaip sau a Special Fatra Fine 


mm <P> BD Cie 


~*~ « a tel Mieal Mteel 
FOR COMBUSTION CHAMBERS. 
Boller End & Furnace Plates, Flanged & Welded. Special Steel for Anti-Collapse Rings & Welded Tubes, 
IRON AND STEEL FORGINGS OF ANY DIMENSIONS FOR MARINE ENCINES AND OTHER PURPOSES. 
TRON AND STEEL CRANK SHAFTS OF SPECTAL MANUFACTURE, 



















THE WELDLESS STEEL TUBE COMPY. 


ICKNIELD PORT ROAD, BIRMINGHAM, 


MANUFACTURERS OF 
LbYUILLR TUBE 








4k N JOK & 
Loudon, De Queen Victoria Ate MC, v_ ‘l M Alt TIN earner Nontnantle No 11) With. RUMP 4716 
Nowourtle on Ty Win KELSEY | Antworp . Capt. RYAN 
Belfast, 1, ‘Donapail Street... 0. . HL HL. BUTLER | Rotte rdam,W iHem#kadeNo.., Post van der BURG&Co. 


FORSYTH, MILLER, AND CO., 


BROAD STREET. MILE END, GLASGOW. 
IMPROVED 
Malleable Iron (or Steel) Castings. 
Hydraulic Cylinders, 


Spur Wheels and Pinions for Rolling Mills, and other Heavy 
Castings up to 6 Tons. 


London Office: Crown Wharf, 6, Upper Thames St., E.C.—GEORGE HATCH, Agent. 


To which Small Patterns may be sent. 








;WELLED 





PATENT WELDLESS STEEL TUBES 


For Boilers, Hydraulic Presses, Ferrules, Boring Rods, Bushes, Shafting 
Couplings, Spindles, Collars, and other uses. 


TRADE MARE ‘510 


a re ce ene eee at age 








JADWIES EILADIAE & SONS, 
dba basse phn RUTHERGLEN, NEAR GLASGOW 


Hstablished 1832. 


Agents for Sweden and Norway: LANDER & LARSSON, New Iidinund Street, a ie 
Se i for France: TO GQRIGNS, warn Darin, 12, Kue de Malte, Paria, 4911 


- Y ~ SPENCER & GO. 


ih dil J a Engineers, Millwrights, & Founders, 


en SHAM, WILTS. 


We ' 
N i, i i ; a ae j ‘ Gif fi ns 
mM | { rel 14 Sami él ay 
ea \ Hi fd eee hl ee 
a ; f a = ig I of . 
mal 





iy WN LAP WELDED IRON BOILER TUBES 
VA LOCOMOTIVE TUBES WITH COPPEI 


Y fae Mi n0Nor RUS sae ENDS, 
Lain é AMES 4) GAS, STEAM & GALVANIZED TUBES 
. ” an) YA / sen, oe ay STEEL TUBES. bla 
London Office: 165, FENCHURCH ST. 


sLAGK EMERY WHEEL & MACHINE 00,, Ltd, 















FOR 
LOAM, COAL, OR BLAGKING. 
34 ft. pan, 5 cwt. Rollers £17 
ees 4. ft. ,, 10 cwt. ‘i 27 
--- LARGER SIZES FOR MORTAR, LIME, ORE, key 01 ON APPLICATION. — «10° 





~ JABEZ JAMES & CO., Ltd., 


Electrical and Mechanical Engmeers, Xe. 
40, PRINCES STREET, STAMFORD STREET, S.E. so 


MACHINE-MOULDED WHEELS, 


-- ALSQ -— 


SHAFTING PULLEYS, PLUMMER BLOCKS, 
WROUGHT IRON _COLLARS, &C. 


ELIZA TINSLEY, Engineer and Ironfounder, 


GREAT BRIDGE, STAFFORDSHIRE, a717 











LIME BANK WORKS, 


ARDWICK, MANCHESTER. 


RoBert Lure & Mountrorp SrenceEr, 
Managing Diroctors. 


Attention is invited to the New 


Mb [proved Tool Grinders, 
| ADAPTED FOR ENGINEERS’ TOOLS, 


These Machinea aro made in six sizca, and are con- 
fidently recommended as being much superior to an 
ordinary grindstone — grinding more rapidly and 
imparting a much better edge to the tool. 

Pte. : = These Machines can be fitted with wheels apecially 
Reet eee, Aliited for Brass Finishers’ Tools, and also for Grinding 
? mee. Wood-working Tools of all kinds. 





* Catalogue, with illustrations of above and of many 
me Oniversa and Special’ Emery Grinding Machines on 
=" application. 4889 
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one ee mes eats 


wo OD BROTEE ES, HI alloy te au improved brass, hand, durable, and strong as mild steel, possessing 8 beautiful A 


gulden colour, when melted tt produces sound castings of fine grain} it van be 


VALLEY IRONWORKS, SOWERBY BRIDGE, YORKSHIRE, forged Lot aud cold, and takes a very high polish, 


Manufacturers of DELTA METAL th BRING LARGELY Uskp ET Sea noe 
Fok All. KINDS OF 
; a \ A Mi! For ricer 
SURFACE CONDENSING L | - INCOTS, PEATEs, SHEETS, RODS, WIRE 


C © IV oe © UW WT TL) MACTIINPICY 


: a i: . aE PATENTEE AND MANUFACTE HER 
pao tmey MARINE ENGINES|—_** "0.8 Pieter: 
at Hal zoxocoxser. — (Tur DARLINGTON STEEL & IRON CO., Lo 


am 
mim High- cass. Workmanstip.|  BESSEMER STEEL RAILS from 10 to 84 Lbs, per rat 


ee ea, ae STEEL AND IRON FISH-PLATES, 
ALL LATEST IMPROVEMENTS |PATENT FLEXIBLE, CLIP, ANGLE, AND OTHER SECTIONS. 


Npecully to secure —— ROLLED STEEL SLEEPERS. —- . 
Best Economical Results. STEEL TRAM RAILS, A SPECIALITY, 


wel ee mae STEEL ANGLES, TEES, CHANNELS, 
Kmaittowennpore | DULBS, and BARS of other SECTIONS, 


For Shipbuilding and Constructive purposes. 


oti 4 Guaranteed, if d, to stand the Admiralty or Lloyds’ 
| i Me } aranteed, if require oO stan e miralty or Lloyds’ Tests, 
stil ai ‘ BO rLEHR S| srex. CASTINGS OF ALL DESCRIPTIONS. 


LONDON: 3, VICTORIA ST., WESTMINSTER ABBEY,S.W. 
Uiices; Mosars. THOMSON & BROWNING, Agents. 
ALE x Ww | L S O N& C O., MANCHESTER: 27, CORPORATION STREET. 
_ Messrs. BARNINGHAM BROTHERS, Agonts. hie 
VAUXHALL IRONWORKS, LONDON, 8.W., 


MANUFACTURERS OF ~*~. ASG TT cE, 
The “VAUXHALL” Donkey Pumps, The “EXCELSIOR” “ MANUFACTURER OF 


Direct-Acting Pumps, — MACHINE TOOLS 


HIGH-PRESSURE SCREW ENGINES, COMPOUND SCREW roe NOILER MAKERS, && &o. 
ENGINES, Patent SURFACE CONDENSING ENGINES, 


= FE ~ Special and General Machine Tools o 
PATENT PADDLE ENGINES, HoisTiING MAOHINERY the largest dimensions, 
‘0: 4212 


oe ” Contractor to the British and Foreign Governmonte 
ILLUSTRATED PRICE LISTS ON APPLICATION. 


HIGHROAD WELL WORKS, 
HALIFAX, | 4517 

> Draughismen w el 

. pi Ensravers 0 ony Yood 















rm 
a 








_ In Tron or Steal, 4h4 




















canenuiie Gecavens 
Patent Percussive Rock Perforator (Improved 


FOR HAND-LABOUR ONLY, 
IN HARD ROCKS. 
ane FOR MINES, QUARRIES, AND COVERNMENT CONTRACT WORK. 
tem, Kate of Penetration in Granite 14 to 2 inches per minute 


PRICE ©@&&O COMPLETE. 
. wi! \ Az Ses FOR FULL PARTICULARS APPLY TO— 
ab ER Why ag GLOVER & HOBSON, Engineers & Millwrights 
> = : “alas, \ QP 3 ALBERT IRON WORKS, 
4% gy * | ST. JAMES'S RD., LONDON, S.E., Sole Manufacturers: ort 
=‘ Py Po anh STR AND - os = M. MACDERMOTT, 25 & 26, PUDDING LANE, LONDON, E.C. 461 
5S; 2 nner oe ALONDOW | TELEPHONE No 4,064. 9 N1—A Mactinesan niwavn lie seen wt work (Without wutica) at Cue Atle! fron Works 


ee : aa eee . The IMPROVED Patent 


Mave secured Testimonials for 
SIMPLICITY, EFFICIENCY, 


RELIABILITY, and fY oe 
PATENT UNIVERSAL CHEAPNESS. [aN 


HEALTH EXHIBITION, Stand No. 1,251, Game 


INJECTOR. unis ca 


orks equally well non-litting or lifting, with} ScnoLerimup Sr. ,BIRMINGHAM, eee tes ql 
High Sr Low steam pressure, with Hot or Cold =~ 


Water. the water into the Boiler considerably HO od GKINSO N’ Ss P AT FE; N T ea. 


spre plng a,eaby "geet te dre ein ’ ic 





‘“Eniversaul"™ 















bility of the Boiler. 


IS STARTED BY SIMPLY 


THE BEST, 
TURNING ONE LEVER. SIMPLEST. 
STEAM JET ELEVATORS. AND MOST DURABLE 





Yet Jutroduced. 


Successfully applied to every ces 
cription of Furnaces. 


UNDERGRATE BLOWERS. 
Tovote’s SELF-ACTING LUBRICATORS. 


References, Testimonials, and Price Lista on upplication to 


KORTING BROS., HODGKINSON & CO. 


LANE, QUEEN STREET,| 17, LANCASTER AVENUE, ee ven ma (LIMITED), 430 
PANLONDON, E.G. MANCHESTER. 1007 ORDSALL MACHINE WORKS, MANCHESTER. 





ANNUARMNTAGBTVins 
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For Textile and Chemical Manufacturers. 


Engineers, Contractors, Dyers, Paper Makers, Millers, &c., &c. 
Also for 


STEAMSHIP, RAILWAY, TELEGRAPH, Agricultural, and other Technical Purposes 
Are oxclusively and actually MANUFAOTURED BY THE ; 
NORTH BRITISH RUBBER CO., Limited. 


Manufactory: CASTLE MILLS, EDINBURGH. 
WAREHOUSES: 67, Moorgate Street, LONDON. 6, Charlotte Street, MANOHESTER. 13 & 165, 
_ Oswald Street, GLASGOW. | 2061 


“er: THOS, FLEMING, SON & CO, 


West Grove Mill, Halifax. 
Manufactures: ol 
6219 
















In the best for Stationary, MAKINE, and Does not Cord or Wear the Rods. Is easily 
eaity, Looomotive Engines. 7 Sriatias eee eee 
on 4 ¥ made In Ings exactiy te) Ce) xX, 
Is a Ley Keoonoimioal Packing in tho. Will keep Tight on lougest Voyages, 
arket In made of the Softeust) Materials, 
rs yy Is Helf-expansivo and requires no Screwlng- | Is suitable alyo for Aur-Pumpse, Clroulating 
up when Enjines are working. Putnps, and Storn Glands, 















In ordering please send diameter of Rods and Glands. 

For full particulars and Copies of Testimonials apply to LivERPOOL 
AYGEnts—CLARKYE & COCHRANE, 25, Corinthian Buildings, 

16, South Castle Street. Or to the Sole Manufacturers, 4477 


JOHN OAKEY & SONS, 


GENUINE EMERY, HIGHEST AWARD 
EMERY CLOTH, _ Philadelphia, 1076. 

Wellington Mills, GLASS PAPER, - 
LONDON, 8.2. BLACK LEAD, &e. 


R. HUDSON'S Patent STEEL sos TRUCKS 


ARE THX 


LIGHTEST, STRONGEST, AND MOST CAPACIOUS MADE. 
Patented Fura vw, Amurivca, mid British South Africa, No. 2677, 1875; No. 60, 






















Main Driving 
Bands, amy waedll Pouiddess 
KRelts for Portable Posies Wore & Phong 
sewn, Beery do sctiption of Leather lor Mechanieal & 





Enineerme purposes Play, Tow, & Jute Card ¢ Se 


India-Rubber, Gutta-Percha, & : Telegrap sh Works Co. 
WORKS : SILVERTOWN, ESSEX.] cimireo. [MANUFACTURERS OF 


VULCANTSKD INDIA ROBBER (Contractors to the Lorde Commissonars of the Admiralty), “Special Quality” to resist the 
avtion af Mineral Oil at High wmire Hftaiie, Bheot Buffers, and Hewiing Springs; Valves fur Marine and Land Engines, Whiel 
vren Cy dine ler Thaertion Bhoat, Cord and Tubiag, Gauge- Qlass Rings 
VULCANISEKD INDIA- RAEN AND CANVAR HORF for uae tn the Tropes Reerion Hoax, with Bplral Wire for Pumips, 
lo Kuginen, &c  Convuuciine and Daniveny Hoan for Sipe Use 
STHAM PACKING (India- sininey wn Canvas), in Aare, Rope with Bolid Rubber Cara; Wasders, Hiugs, &c of 
every deacription 
BILVERTOWN Peewee Ivantic Steam-Packina (Lubricated Cotton with India-Rubber Cors). 
VULCANIBED INDIA. RUBRKH MACHINE BRLTING 





VuLcawuxn Inpia Kumnkr Mata, not Hable te injury by damp or wat. 
GARMENTS, FABRICS, &c (not affoctel by the action of Tropioal Climates) ~ Waterproof Costa, Capes, Leggings, of every 
daxcription , Waterproof Hate Helinets Kuee Wrappers, Waterpraaf Bheating for Hoapltals: Diving Dresses fitted with Vuloaniaed 


187 > No. 8872, 1878 ; No. 102, 188] 4 No. 4383, 1881. Indiwrubber Collars and Cufts; ers if Beds, Pillowa, Cushions, Baths, Life Belts, . are yale atl agar mae by 

With or Without “END” DOORS and “SWIVELLING” UNDERCARRIAGE, | 2": *  PBONITE ot ates “Plt Hatton Vai a iat Mange anagem eye es 
for Tipping at EITHER SIDE or END of Rails. fnnuaring, Babtorrunent, ait 
THOUSANDS IN USE BOTH AT HOME AND ABROAD. 


Mado to any size or gauge of rails. Over 100 Trucks turned out weekly, 





TELEGRAPH CARLES —Indla rubber ur (huttas- abil Bub tharing, Mubterranesn, and Aarial, Telegraph Inaulators; Hposking and 
Rignal lustruwentes, Hallway Block Bignala; Battery Calle, Telegraph Tnateauants, Passenger and Guard lustrinnente; Alarin 
cae: Nte oren of wll Kinde 
TORPEDO APPARATUS as used by the Kervices of Qreat Hritain, United States, &o —A Complete Bystem for Coast Defeuve, with 

al] the latoat im provemonta , Firinp Batterios, &c, 
Rulo Manufacturers of the PATENT LECLANCHE BATTULY tn uso by fy M Goneral Post Office, &u 


Works In France: Persan Beaumont. _ WAREHOUSES : 100, Cannon Street, , London, , 4984 





Esran.] DOBSEIP ED TOMES & SONS, (1853, 


MANUFACTURERS OF HUREKA 


cia alice as lt me 


rue cg 





R. ‘H U D Ss Oo N, SILDERSOME FOUNDRY, NEAR LEEDS. 
Registered Telser nphic Address: GILDERSOME, LEEDS. 4550 
eee No. 14 1n connection with the Leeds aan & faa as Hotels & places of Business in the town. 


Tlheaa Giaasea will stand a preasure of I, mae: per square inoh, and do not Seana oe oolour, nor become furred “by use 
MANUFACTUNERS TO a Mas eary's pet grt Lasts awp TxeetimewlaAlLA OW fons 
Makera solely to kun & Jose of (he Patent Enamolled Water-G 


auge Oilassca 
_ THE ‘MANOR "GLASS “WORKS, ASTON, BIRMI WG FLAME. 408 


THE 


SW/SS HELIOGRAPHICG PAPER 


Wall be found the Best for all purposes of Reproducing 


PLANS, TRACINGS, MAPS, CHARTS 
and PATTERNS by SUN LIGHT. 








- Am 4 wenn ee 








rE ROV ED 


UNIVERSAL MILLING MACHINES. 


CAN BE USED WITH ADVANTAGE IN EVERY ENGINEERING WORKSHOP FOR 




















——@—-—— PREY eee 
——= To be obtained Wholesale of a— 
CUTTING g ; 
baieae pur, Bevel /, R. GOTZ, 19, Buckingham St., Strand, London, W.C. 
Worm, and PATTERNS FREE. PRICH LISTS FREE. 
Twist Drills, = ae . Scroll Wheels Sun eee eee OPP Oye kan eee ae 
* * a fe no Ee 
Cylindrical, yw Ni a 4 andoreataptedtor | ILA THE MATICAL DRAWING INSTRUMENTS (3088 
Face & Spiral e es All kinds of A” MANUFACTURERS’ PRICES. 
Milling , Pace Parallel Price _Anate and luatrationa nny Gppiveation ta above Address. _ 5164 
Cutters, Milling. Over 350,000 in ” Use. 
Sines ; . a eee | i STA UO EE EEQ'SS 
FOR PARTICUI LARS AP PLY 70 | a oe PATENT LUBRICATOR 
AND 


SMITH & COVENTRY. 


GRESLET TRON iWorREKs, 


ORDSAL LANE, SALFORD, MANCHESTER. 


MANUFACTURERS OF PATENT, SPECIAL, ANDO GENERAL 


LABOUR SAVING MAOHINE TOOLS, 
Vertical and Profile pt Machines, Twist Drills, &c. 


LUBRICANT 
SAVE 90//, over Liquid Oil, 


UNIVERSALLY APPLICABLE. WORK IN ANY POSITION, 
THE LOOSE PUL PULLEY LUBRICATOR. 


For Reports of eminent entoas and Particulars apply to 
TRIER BRO SOLE LICENSEES AND 
eg MANUFACTURERS, 5201 
19, Gt. George St., Westminster, London, S.W, 


Mi 








TWIST DRILLS ARE ALWAYS IN STOOK AT THE WORKS. 647 
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8.£, NORRIS 60, HEPBURN & GALE, Limited. 


56, 57 & 5.1, TANNERS & MANUFACTURERS OF 
HIGH STREET, 17 FATHER MACHINE BANDS, HOSE PIPES, 


WATERPROOF PUMP LEATHER, 


AND ALL LEATHER ARTICLES FOR ENGINEERS’ USE. 
LONG LANE, SOUTHWARK, LONDON. 






C 


" Helvetia" Leather Bolting & Luoes, 


LEATHER FIRE HOSE, 
Pump and Hydraulic Leathers, &c. 


LEEROWY 's 
IMPROVED PATENT NON-CONDUCTING COMPOSITION 


For COATING BOILERS, STEAM PIPES, and other Stcam 
Heated Surfaces. To prevent the radiation of heat, aave fire, 
incroase the power of steam, and keep the stokvholo and 
angine.room cool, IT WILL AT ONCK SHOW A LE AK; 
IT CANNOT CATCH OR COMMUNICATE FIRE. Used by 
™ H.M. Government in the Dock Yards, &e., &e. Three Boilers 
ee covered with this composition, will do the work of four not 
ma 6ooverod, May be seen where [thas been in use for twelve 
and fifteen years. Ewtimatosa yivon. 4788 


F. LEROY & CO., 


Gray St., near Philpot St., Commercial Road, LONDON, E. 
Griffith E Strat, Lower Broughton, Manchester, and South Bhoro Road, Gateshead-on-Tyne, 











FRED® ML. MEAD & co. Ss 
PATENT “EAGLB” 


Belf-Lubricating, durable, and of low ce, for ae 
motives, Stuam Hammers, Mining Poe &o, 
Office: 65, Watling Street, 
Works : Krnntnaton Roan, Lonpon, 8.E. 
AND AT Puivapeuruta, U.S.A. 8880 


JOHN CRAN & C0., 


ALBERT ENGINE WORKS, 
LEITH. 








W.. BERK EE BLD’sS 


FOSSIL MEAL COMPOSITION 


(NON-CONDUCTING MATERIAL) 


FOR COVERING BOILERS & STEAM PIPES. 


{rade-m Brought out in YS879 3 used alrendy by miany thousands of atean: userd all over the world 
ark ey TWO MEDALS AT AMSTERDAM EXHINITION, According: to texte made by Mr oD 
ry 







Kh. Clark, the enimenh testing engineer, one owt of Poasil Meul Composition applied to 

Steam Pipes which are exposed to the weather, and working das und night all the yen 

“round, will save 16 to 20 tons of bext Welsh Steam Coal | Used in large quantities: by 

Ho oM‘s Government in the Dockyards, & , after RECENT trad in competition with all 
other Coverings used hitherto, See Report of Trial in issue of Sept. 2lst, L4s3. 


A HAACKE & CO 21, LIME STREET, LONDON, E.C.; 

"9 72, REGENT ROAD, LIVERPOOL. 

-}or South Wales and Monmouth: W, HW. CULLEN, 2, Gordon Road, Roath, Cardifl 
For Scotland: GEORGE BLAIR, 88, cai on Street, ee 4576 


KEENAN’S. gesting 
PATENT 
NON-CONDUCTING 


PAPIER MACHE Piamue oee 
MATTHEW KEENAN, 


SOLE MANUFACTURER 
__ ARMAGH WORKS, TREDEGAR ROAD, NORTH BOW, LONDON, E. 


ven 


and 





SoLK AGENT | 


ORAN'S PATENT 
SIGNAL WHISTLE 


| FOR 
lige Steamers & Locomotives, 


me Any variety of notes can be 

distinctly sounded and signals 

thereby transmitted with eaxe 
and facility. 














For covering Steam and 
Liquor Boilers, Steam Ooppers 
Pipes, &e, 

It prevents the radiation of 
heat and condensation of steam 
and effects o large saving in fuel 
and labour, It is tho only Com- 

vonition not affected by the 
Weather or Wet, and 14 the 
only offective non-conductor, 
It adheres to vasrela of every 
wil and in every porition, 
without any external castings. 





Simple—Effective—Cheap. 


THE BEST WHISTLE IN THE 
MARKET. d2td 


a Prices on A pplication. 


VULCANITE 


Hakspuro Inv1A-RusBER Come Co. 
F, WINTER, 


188, LONDON WALL, WOOD STREET, £.C. 
EBONITE. «: 


HYDRAULIC MACHINERY| ¥ 
OF ALL DESCRIPTIONS. 


PATENT CAPSTANS, CRANES, &o., 





LONDON WAREHOUSE: 








LOCKWOOD’S improveo PATENT DOUBLE-ACTION METALLIC PISTON PACKING 


FOR DOCKS, RATLWAYS, GAS. 
( wHarvig, | EXC LING Sancno SPRING. 
WORKS, MOWEK KPRING KINGS are SIMPLE and EFFICIENT, and Nosi 1 to } t istinet actietia—one to tl 
WAREH OUSES, AN D OTHER : an ae es ae the mali of the cylinder, nen tine ilies ‘ti ‘hee the: janie age a the hat t fa me i is 
PURPOSES. Ho dnchned plone required jn rings, aeeae ao —-+ pea a 


VTAWENS shilen 


ENGINES, BOILERS, AND GENERAL MACHINERY 


W. L. WILLIAMS, 
2, WESTMINSTER CHAMBERS, 
LONDON, S.W. _ 48% 


GREAVES'S BLUE LIAS LIME 


And PORTLAND CEMENT. 


GREAVES, BULL & LAKIN 


Deliver the above and Roman and Lias Coments to 
any part of London by boat, rail, or cart; and to 
every part of the kingdom by rail and boat direct 
from their 


Stockton, Wilmoote, and Harbury Works, 


Chief Offices: WARWICK. 
Depota: WORCESTER WHARF, BIRMINGHAM. 
18, SOUTH WHARF, PADDINGTON, W. 5170 
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LOCKWOOD & CARLISLE, Eagle Foundry, Park, Sheffield. 


a hag 


= 
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WEBB & SON, 


Fetimonger 
Leather Dressers, 










12 Furst- Class Medals 
AWARDED. 


ul 


( 0m bs Tannery Stowmarket, 


Prive Lasts and Teri oon fy) Enis dieafion 


TUCK’S PATENT PACKING 


For Stenm Engines, I] ndia-Rubber Valves, &, 
TKADE MARK. 


TUCK & CO., LIMITED, 


Rey to oall attentlon to the 
anneced "Trade Mark, whieh 
fro futare will Al peat upeu 
each length « of TUCK 4 PATENT 
PACKING as xiao upon the 
Valvos (guaranteed = quality), 
Aheet Jada - Rubber Buiter 
Houae, Tubing, Bandung, &e 


Contractors ta the 
Admiralty. 





a en eee 88 
LONDON : 118, CANNON 81., F.C. Lrvgrroon:4 2, CMArki. 
Sr. Carpiry: 108, Bore Docks. Works: LAMBRTH. 





ER OB'T. =o oS 





21, GRAINGER ‘STREET WEST 


NEWCASTLE ON TYNE, 4038 


WILLIAM WILSON, 


BOILER MAKER, 
LILYBANK BOILER WORKS, GLASGOW, 


(Eatayuisibo Ls02,) 
Having remodeled his Works and erected newert and 
most approved machinery, manufactures every 
dcnert 


wion of 
IRON AND STEEL BOILERS 


of the Tiyghest. Chass and for any required pressure 

Spevithations, Aetinuites and Th oo nea af Hollera norniiuhed 

on apy le 4766 

LONDON Pre rh LATIN: ik Ny COL KY, Maun jon House 
Chitabere, 1, Queen Victoria Stre wt, KC 





RICHARD'’S PATENT 


STEAM ENGINE INDICATOR. 


Sole Manufacturers in Scotland : 


HANNAN 


& BUCHANAN, 


75, ROBERTSON STREET, 


GLASGOW, 

ALSO MAKES OF 

Bourdon's Patent Pressure 
Vacuum and Compound 
» (iuuger, Engine Counters, 
Engine Telegraphs, RKedu- 
cing Gear oF lidicating 
B Vngines, Sulinometers, Thor- 


mometers, Lever Clocks, &c. 
4°44 








MECHANICAL 


BOILER CLEANER 





From Messrs. SPILLER & CO., Cardiff. 


“Sin,— We have found your Boiler Cleaner, tat we 
have had on trial on one of our boilera for ‘the pust. 
three months, satisfactory, and we should be ylad of 
youraccount, You will pleane furnish ug with Estimutes 
for fixing one Cleaner on cach of Three New Woilers.” 


HORATIO NELSON, 


Sole Agent for Great Britain and Belgium, 4956 


90, WORSHIP STREET, LONDON, E.C, 









3 WINDING ENGINES o> 


AGRICULTURAL MACHINERY, & IMPLEMENTS 
SUITABLE FOR ALL COUNTRIES... 
NEW LIGHT DRAUGHT STRING 
SHEAF.BINDER which © 


gained the Highland Soc tae 


<te 
+ ~ eecir Iron W Works, GRANTHAM, 
7 84 LoMBARD ST. Nee! TOWN. 


Telephone No 1294 ea ‘ “4805 





GBRMISTON IRONWORKS, PRTERSHIL ROAD, GLASGOW. 








ARROL BROTHERS, 
Engineers and Smiths, 


MANUPACTURERS OF 4237 


BON & STEEL BRIDGES, ROOFS & UBANES, 


London Office: 2, WESTMINSTER CHAMBERS, S.W. 





ze. DAGLISE & COO., $t. Holons, LANCASHIRE. 


Mw STABLISHMND 1708. 
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_ CHEMICAL MANUFACTURERS’ PLANT, GLASS MACHINERY, &c. 

~ iN A 

macmsngert STEAM TRAPS 
VAUGHAN'S PATENT WATER 


EJECTOR OR STEAM TRAP. 
RELIABLE APPARATUS FRVER MADR. 


CAN BE APPLIED TO 











OVER 13,000 SOLD. 


SILVER MEDAL AWARDED. 
POSITIVELY THE ONLY 













Satisfaction Guaranteed. 


Simple. Cheap. 
ee Geoken folnts: Naceen Steam Engetne Piping. Steam Hammer Pipes and Cy Winders, 
cylinders, broken ptpos. Cyhnders, Heating Pipes, 
Absolutely reliable. Jackets. Heating apparatuses of all kinds, 
Valve Casings, &o., &e., &e. 





Unvarying. 


VA HAN Roya IRONworKs, WEST GOR 
roi . SON, x M AN C H E STE R. 


LONDON AGENT: JAS. KEITH, 57, HOLBORN VIADUCT, LONDON. 
Messrs, SINGTON & CO., 5, St. Peter's Squaro, Manchester, Continental Agents. 485¢ 








ENGIN NEERING. UN Ge 1884. 
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PORTABLE: STATIONARY. TRACTION 


tt [THE THAMES BANK IRON COMPANY, 


UPPER GROUND STREET, LONDON, §.E. 


HOT WATER BOILERS, 


PIPES AND CONNECTIONS 
IRON PIPES, &c., for Gas and Water Works. 
HOT-AIR APPARATUS ERECTED COMPLETE. 
THE LARGEST AND MOST COMPLETE STOCK IN THE TRADE. 
IIlustrated Price Book, Thirteenth Edition, Price 1s._ 





4294 





Catalogue Gratis. Illustra 


CLAYTON & SHUTTLEWORTH, 


Stamp End Works, Lincoln; and 78, Lombard Street, London. 





ea The Royal Agricultural Society of England have 
awarded every FIRST PRIZE to CLAYTON AND 
SHUTTLEWORTH for PORTABLE and other 
STEAM ENGINES since 1868, and PRIZFS at 
every MEETING at which they have come 
_peted since 1849. 


Steam Engines, Portable and Fixed. (Over 21,500 Sold). 


For Coals, Wood, Straw, and every kind of Fuol. 


Thrashing Machines. (Over 19,500 Sold). 


Straw, Corn & Hay Elevators. Chaff Cutters for Steam Power. 
Grinding Mills. Saw Benches. Traction Engines, &c. 








GOLD MEDAL and First Class Certi- Gold Medals and aca Prizes have 
been awarde 
ficate gf oh Portia ates CLAYTON AND een 
ADEE NOn ¢ at all the important International 
THE ONLY GOLD MEDAL ‘and Colonial Berean including : 
awarded for | 


London, 1857 & 1862 
Paris, 1855, 1867, & 1878 ; 
PORTABLE STEAM ENGINES. 


Vienna, 1857, 1866, and 1878, 
_ Catalogues in English and in all European Languages free on application. cia 


“EUREKA” GAUGE GLASSES. 


We beg to call your attention to our HURBHE A Cange Glasses, which are unequalled for 
DURABILITY having been tested up to 3,900 Ibs. pressure to the square inch, 
They are made perfectly parallel, and will bear any variation of temperature. They will 
not change colour, 





0: 


TS TIMNConNnNI ATL. 
From Messrs, Kaston & Anbrnson, Krith Trou Works, Erith, Kent. 

The Gauge Glasses you sont us were } inch dium., and about t inch bore, and stood 
from 2,400 to 3,000 Ibs. per square inch bursting pressure. We want them stronger 
than this. If you think 4 inch outside diam. and 4 inch bore is likely to stand a higher 
pressure, please send us a dozen such plasses, say 14 or 18 inches long, as you prefor,” 

INVENTORS AND SOLE MANUFACTURERS: bOB2 


TOMEY & SONS, Tay Glass Works, Perth, N.B. 


ge CORRUGATED IRON WORKS. 


IRON ROOFS, WORKSHOPS, STORES, 
COTTAGES, CHURCHES, SCHOOLS, &c. 


YOR HOMB OR BXPORT. 
XSTIMATES and DESIGNS on application to 
M. H. DAVIES 2886 
G RANGE E ROAD, BERMONDSEY, 8. E. —EaTABUIBHED 1829, 


MURDOCH’S PATENT 


= COMBINATION GOVERNORS. 


SENSITIVE, POWERFUL, EFFICIENT, 
ELIABLE, DUKABLE, OOMPACT, 
KASILY DRIVEN, EASILY ADJUSTED ° 

to apeed desired while running. 









‘Hera 








Prices and particulars to be had from 


i) WM. MURDOCH & CO., 
Mt 2), CARLTON PLACE, 
cs IT. «a. BSG CO WC .-. 


MAKERS ALSO OF 


SILVER’S MARINE ENGINE GOVERNORS. 





__ Jury 11, 1884.) 


W. A. MARTIN & C 


°9 
PATENTEES AND MANUFACTURERS OF 


SMOKE CONSUMING FURNACE DOORS 
AND GRATES. 















Thousands of Furnaces have been fitted with these 
appliances and are working successfully. 


N.B.—THE PATENT FOR MARTIN’S FIRE DOOR 
WAS PROLONGED JANUARY 20th, 1881. 
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“MARTIN'S PATENT FURNACE:CRAT EE: a 
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"LONGITUDINAL SECTION — = 


— 





POCOCK STREET, BLACKFRIARS RD. 


LONDON,  §.B. 4037 











THE HUNSLET ENCINE COMPANY, 


LEEDS. 
LOCOMOTIVE 
TANK ENGINES 


Of all descriptions and any alze, tor 


Tronworks,Collieries, Contractors, 
Docks, Manufactories, Branch 

| Railways, &0., &o. 
a A Bpoclally desixned for any circum: 
a) ee , stances, or ae nee aie seule no 
specs HM emu. ARRANGEMENTS MADE FOR HIRE 


_ On Purchasing Lease or otherwise. 


A RRDyeRer ess omrest, 


r a na 


oF 
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KAYE’S NEW PATENT — 
CORRUGATED OIL-CANS, ™ 


WITH PATENT FEEDHOLE. 


These Oll-cans beside afating wo grent saving dn Gil over all 
uthers are aiuch plronged than crest 


Sample will be forwarded Poat Pree on receipt of 26. it Stampa 
8OLE MAKERS— 


JOSEPH KAYE & C0. 93, HIGH HOLBORN, LONDON, W.C. 
__AND BANK WORKS, KIRKSTALL, LEEDS. 406 


LYNW'S IMPROVED AUTOMATIC HAND and STEAM 
STEERING APPARATUS. 


This Macdhane te dhe atrongest und niost compact at 
present tithe market 

Cuie hae bees taken fe embody every louewn dna 
Plovement dioits conatietion, ao that we have ne 
hemitation an oferty at as a perfect Hand aed 
NSConan Slocraiugys (danty 

Fartiouha attention lane been given to (hoe Hated 
Gear (which has been completely overlooked by niogt 
ther Makers) ‘Phin gaat of the Machine has heen 
Plopounend gaeguadied tor power and quick naa of 
wtlon by Captammeand dMicet Who base tried ttat aot 

Tt will be olwersedd (hort we hasnadopted the Prruble 
Helical Wheel avatem of pouring dwhich backlash 
niu notee are almost catipletely diapanscd with and 
they canhot be surpumed for strength ane duratllity 

We alno bey to draw atéention tothe eoumion Chan 
Barre) which we tit, fhe Chain levuting trons the wader 
mide, From practinalexpenence we know this te daa 
moreteliablearangement Chan the Pite Cham Shey e 
commonly inhouse, aver which (he Bteering Chatun are 
lhable te alip—beis therefore a sotres of danger 

TheWear im pertectivautonntic, tho Kagine respond 
dnp to the wetion of the bteetauan dietasatly title 
Ahrection, wo that as goed a course cai be ateared hy 
Steam awe liy dland power 

Tha cconomial workiiy is ameter conaple mous 
feature in thas Machine, only VO revolutions ot (he 
Kugines being neces y to put the Kuddor from “hard 
: aver ‘to “hand over,” as cotlopared with [20 te TBO in 

ms the Wortm-ntnil Wheed type of Cera ih use, conmyg- 

~ quentiv there : n aan wav i Baal eer 
: } ke and tau are reduced faa matin tin WI] also 
a a be tound advantageous in steariny a Compass Course, 
~ as oh): ef only half we revolution of the faiygme eth: way Doli 
ae \| - a suMicient fot the purpose, although wedecotumeand the 
™~- i ' waeof Hand poweronly atees which (iu this Machine) 
Lee vay Pay 
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hx bean proved to guawal the purpose adindably, re 

serving (ha Steam: powal for ttvetwaand nariow ohannels« 
Every Machine in finished in threat clase atvyle, and 

fully trim! under Klwan: before leaving the Works 

and the Materiala and Word ma naa are guarantead 

i, for Six Months, asin Marat Lnigtnes 

BK Thousual Upper BridgaGear wsepplied when roguired 
Duapeetion wonder Steam at the Worka is tivited 


BOLE MAKERS Sud! 


JOHNLYNN &CO., 


8T. LUKE'S ENGINE WORKS, 
SvUNDERIUAND. 
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THE FARNLEY IRON COMPANY, LIMITED, 


EEN, near LEEDS, Manufacturers ot 
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Machine Muller d fare le gas fate Alpha , : 


Elle petit de ges aie fou oot walin 
cbmleur  Iulle ment a calatrer tous les es 
(reste on Poa de pat ee phocuren cba jee ate 
«dana toute 


Types, de ]2 0 500 hee ot an deus 


Poa 


Gengscte iy de yas of machine yds Teens 
fatente Mader | 


Machine totiice pour tana len endtotte 
OU Vote tink pike gay de ehatbonu 


a poutin de 16 ylides 


Tac tuacbine produit te gaz qui da met en 
WuuvyewWent 


Henuender des vataulogues Ulastrda 


aed EES 
EES aaa i 
penn 


, MULLER’S ALPHA | 


VATENT 


rodnved without Ore or heat 
ightiap all places where Cual 
crv mrmrinaie vir tnitG 


Bizes, Ie te G00 Taghts and above 


Prioes. 16 GUINEAS: upwards, | Ce 





Wo MULLER, RIRMINGHAS | 


UPA oe ar me ii 
] 


Bi tev "1 
foind wien 
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. SCRIVEN & CO. 


(Lato BCRIVEN & HOLDSWORTH.) 
LEEDS OLD FOUNDRY, 
MARSE LANE, LEEDS. 


SILVER MEDAL, TYNEMOUTH, 1882, 


FOR 


LABOUR-SAVING MACHINE TOOLS 


AND 
SPECIAL APPLIANCES 
FoR 
Iron Ship Builders, Enginoers 
and Boiler Makers. 
47090 





PRICES AND PARTICULARS ON APPLICATION, 


MULLER'S 
PATENT CAS GENERATOR AND 
CAS ENCINE COMBINED. 


For power dn all placne where Cunl 
Gian ounuet be bad 
The Kugtne tuakes the ae by while 
{tis driven 
send for Muatratal Catalogue by 


af r MUPLRE, ( NIRMINGHAM 


MACHINE. 





Milley & Alpha Gasbers tts nuga-Masch ine 


Migetyrt Cian olin Penter mud ohne Hitye 
Yuin Btheuchten von Orten ai deta kota 
bohdenycuy 2 diel sat 


Fur de ble S00 Bramuer 


slaguinas de Maller pura hacer yas 
ta (phad 
Brodie yas xdie fuepo nt ealor  Mirve 
Pee alot huyaies a que ue pide 
| Plopurcionaree goes de carbon 
| Tipras, 


Piocte 


dy 72 4 400 tiecherus y uids, 
B partir de 16 julien 


Monemide: de gas, wus een una maquina 
he yisa, prfercte de Midler 


To Geusmeen und dartiber 


Miadler'a Gareryzeugar und aa muwchlitc, | 
vereinigl, 


kiaftuuas hine fiir Orte ohne 
rik 


Lic Machine bereitot diss Quo welclies 
wie ah Keworuug petzt 


Pratavertouhnine auf Verlangon au 
brgithen von 


MULLER, BIRMINGHAN 


Preis 


Ciws-fale | 
Maquina duotita para tudes low puutos en 
qvione hay gas de carbon, 


Lan nidquina prodiice el yan que la puns 
Cue Unercdia 4501 


Puduiiae cutdlogog iiustrados i 


noL HoOL MULLER, BIRMINGHAM 





ARROL'S 
HYDRAULIC 


FOR 


Land and Marine 


BOILERS, 


WAGON 
Undercarriages, 


GIRDERS, 


GAS-HOLDERS, 
SHIPWORK, 


&e., fe, 


LARGH NUMBER 


| sits aes 


A 
< 


PATENT PORTABLE 
RIVETTING MACHINES, 


Cemereyeee 9 comeeummenaenl 


@) : 


For all information and Prices 


apply to 
(C) p}) 
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BOLE AGENTS, 


W.F. GILMER 


é OO., 
ENGINEERS, 


Irou Merchants and Contractors 


HAMBURG CHAMBERS, 


QUAYSIDE, 


NEWCASTLE-ON-TYNE 














4064 
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Patentees & tb nv : DAVID MOSELEY & SONS 
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=|STEAM BOILERS 5 oo 


OF EVERY DESCRIPTION 


IN STEEL AND IRON. oo ot 
pF 


ALL RIVET HOLES DRILLED we s* end. hey 
IN POSITION, : eo ane REPRESENTATIVES. 


JNO. DUCKITT, Exchange Buildings G. 
King Street, Newcastle-on-Tyne. 











SoLte AGENTS FoR THE Jurca CoLoNIEs : 


J. A. CEULEN & CO., Stadhouderskade 138, Amsterdam, and Soerabaija. cox 


THE — TOWER” SPHERICAL ¢ ren ENGINE. 


TEE BEST AENGiINE 
For Dynamos, Steam Launches, Blowers, Pumps, and every 
purpose where High Speed, Economy & Regularity is required. 


SPECIAL ADVANTAGES. 


Steadiness of Motion, No Reciprocating Action. economy ot 
Steam. Mewness of Parts, 

Gearing or Belting entirely dispensed with, : 

Less Space occupied, wand Less Weight than any other Mngine (an AND 
Ituyine reahaing 80 FER. on the rake Weighing only 0 tbs.) 

Working Parts pertectly Batluneed and outiraly closed, and therefore 


mmaccessible to yrit, aand or coal dust, FROUDE, 


London Agents: LEWIS OLRICK & CO.,27, Leadenball St, E.C. ea =O MANCHESTER 




















Patentees & Manufacturers 
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JOHN FERNIHOUGH & SONS, 


Victoria Iron Works, 
STALYBRIDGE, LANGASHIRE. 





BOILERS 


AND 


STHEL BOILERS 


OF ANY TYPE, 


WELDING, FLANCINC, DRILLING, PLANING, AND 
RIVETTING BY SPECIAL MACHINERY. ««. 


All Rivet Holes Drilled in position after Plates are bent to form. 
ATKINS & GO. (Late beter) a Atkins), Special Tod Works, Stanley St., SHEFFIELD. 


ADVANTAGES ADVANTAGES. 
POL MULT UU NU 2 hui tr —_ 
arn ee 


Jat. This Form of Springs ia the Sth. It is the Onl One which 
Only One with « Verti- Ail , — can be made in Bronge suit- 
cal Action which can be (ie Sm) 
put nto the gamo depth Oe PATENTEES & SOLE MANUPACTURERS OF 


able for Air-Pumps. 
of Groove us a Common iV ae 
| PRIOR'S ROE PATENT 


Gth. These Kings aad Springs 
are the Only Ones which have 
Ring 
COMPENSATING PISTON RINGS hy 
i = AND SPRING. 
oT 








been Suocoestany. applied 
<4 to Solid Head Pistons. 
‘A. th. The Only Ones which 
Y= ohave been Successfull Used 
in Hot and Cold ater 
Pump Buckets. 


Damage through Prim- 
ing. 
ard. Ia Twice as Strong as 









Wetg ouner of the Bame So 8th. Has been proved the Best 
fli | [ H 
4th, Can ig Put into any Or- ate ies for Marine and all other 
dinary Piston Block. Weed Engines. 4699 


en Re cane a ta ei NE ne at em PE re ee et, Scr caren retccery 


_ Jury 11, 1884. ] ENGINEERING. xxI01 
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JALCUTTA EXHIBITION—2 First Class Certificates & 2 Gold Medals, & 2 First Glass Certificates & 2Silver Medals} ear x 


RUSTON PROCTOR & C°% LINCOLN 


SOLE MAKERS 


PRICE’S 


THAMES AND MERSEY 


LUBRICATING OILS. 


80 


NAVVIES 









T'rade .. | J if Mark. 
i NAVVIES | 





SOLD. 










SOLD. PRICE'S SPECIAL GAS ENGINE OIL, 


Strongly recommended by Messrs. 
OGrogsLeEyY Dros., Lirp., MANCHESTER. 
PRICE'S COMPOUND ENGINE OIL, 


For Marine Engines and Locomotives. 


PRICE'S SHERWOOD SPERM OIL, 


For General Machinery. 
PRICES CYLINDER OILS, 
PRICE'S BELMONT SPINDLE OTL. | 

PRICE'S RANGOON OIL. 


Ag recommended by 
THE WAR) OFFICK AUTHORITIES, 
“For the preservation of SMALL AMS und 


a 


=a ce = = 





DUNBAR 2 & RUSTON’: S PATENT STEAM NAVVY. 


Unapproachable by any other machine for handinoss and efficiency in work. 
Requires two men and a bey te drive the Engine and guide the Machine + exeavates and delivers im trucks the hardest, el, wound material 
known (not being rock), at the rate of from 400 te 600 cnbie yards per day. Full details, with prices on appheation te S606 


SHEAF IRON WORKS, LINCOLN; OR 20, BUDGE ROW, LONDON. 


THE BARROW SECTIONAL BOILER. 


SAFETY, ECONOMY, } o > High-Pressure, Superheated Steam, 


DURABILITY. “™"™ 120,000 HP. ALREADY SUPPLIED, 
www AI] TESTED to 8001bs, PER SQUARE INCH. 


Articles made of Metal fiom oxidation,” 


Price Lists on application to 
PRICE'S PATENT CANDLE COY., LIMITED, 

BATTEHSEA, LONDON ae 
BROMBOROUGH POOL, LIVERPOOL, 
lance ic ei pal rn Peete ee eo A 


POR PARTICOL VERS OF 


BRICK & TILE MACHINERY, 


y BRICK PRESSES AND 
a8 PATENT DRYING SHEDS 






Porhome tee A fore xportation 


‘aa 
| at tyr apply to the 
ks - We aw ig pee : : < . 


Important Improvements. QOonsiderable Reduction in 


a xd YATENT 
2, Numbor of Joints. Made eat of Wrought Tron Tubes. Be a 'y iia Vo Brick Machine 
gare He Greatly Enlarged Steam Space. Simplicity of Gonstruction| 2j-| 23S oe” i COMPANY, 
re Sy ae 407% MIDDLESBRO’. 


aud Coe Economy of Fuel and Space. Portability, 


conomy of Freight and Transport. “TMPROVED HAND-WORKING TAPS 


JOHN #H. WIDDOWSON, 


(16 yeurs Manucer at Sir Joreph 
Whitworth 4 and 


Numerous Testimonials after 10 to 15 years’ use. 


Price Lists, with Testimonials and full particulars on appli 





wea Le ¢ eo ENGINEER, Manufacturer of Screwing Apparatun, 
; a _ vation to the Manufacturers, Scie aid Mics dink Gs AU EmoHtie 
| Ser ? THE Standard Thre ide atid Size 
ow pee ti 2 Britannia Works, Ordsall Laue, Halford, 
wens rae she z an | : . BARROW Y, i : ‘ : ms h : ‘ < 
ie Prick Lists Fria on Arnticatfon 
7 a Ba cH ye (LIMITED), 


wer” ah. == BARROW-IN-FURNESS, 


pr fie Bi 
OR OF THE BOLE LONDON AURNTS, $796 


tHE MACHINERY ut HARDWARE COMPANY Li, 147, Queen Victoria St., London, E.C. 


H. M. WILSON, 


MARIN FH & GHIN ERAT HINGIIN HER, 


BLYTH FOUNDRY AND ENGINE WORKS, BLYTH, NORTHUMBERLAND. ‘" 
SEIP REPAIRS, dco. 


~ JOHN BEDFORD & SONS, LION WORKS, SHEFFIELD, 


MANCPACTURERS OF 


Cast Steel, Files, Saws, Shovels, Hammers, Picks, Engineers’ Tools, &c. ys 


PATENTEES OF 









on io 


PUMPING ENGINES, 


For Docks, Circulating Purposes. 
Salvage Werk, &c. 


The cheapest and most Effient “ump in the Market, 
From Newest and aioet baproved Pati eras 


en 
a lator 
aiden. ene 


Specian¢(rika  Coutiitiuesd Pumps, Baling Macha 
nery, Leather Dressing Wdachiners, Ey dnote Prosdes 
and FP umps, Piydrauhe Cranes, Accumul. tors, Ely 
drauhe Mavetters, Lift of all h ils 


DRYSDALE & CO., 


rere Wwraces, —/t works easily. Ht works quickly, and will] BON ACCORD ENGINE WORKB, 
net clog. [tis strong, and cheaper than the ordinary Clyburn., GaLASGow . duel, 


WARRARTLA 
PRIN 


Apvantacrs.—The weakest parts of other 
ratchet braces ure stiengthened in this tool The 
teeth are well protected, and cannot be broken or 
he clogged with dnt. The strain ix sustained 
by all the teeth together. /t is cheap, 
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JOHN COCHRANE,| 45 


ENGINEER & IRONFOUNDER, 
GOLD AND SILVER 


2; BARRHEAD, 
he SCOTLAND. 


mj For ENGINES, 


gas (i) Boilers, Tools, 
ain AE alP MACHINERY. 


: tf { 
Steam 
i { 


: tf Hammers, 


me ant 
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ILLUSTRATED PRICE LIST 
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Manufacturer of yeh Class 
STEAM ENGINES, for Mills, Winding, and Pumping 
STEAM HAMMERS, IInnd and Belf Acting Goar. 
STEAM WINCHES, Now [mproved. 
STEAM PUMPS, Compact Design 4067 


J.& W. HORTON, 


ETNA WORKS, 
SMETHWICK, sein 


Near BIRMINGHAM, o/s cine 
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Drawings, Specifications, and 
Estimates Supplied. 
















































































ENGINEERING. 
STANNAH’S PATENT 





PENDULUM PUMPS AND PUMPING ENCINES 


Are the SIMPLEST and CHEAPEST for Boller Feeding, Mining, and all other purposes. Every Pump tested 


in steam and water before leaving the Works. Best latorial and Workmanship Guaranteed, 
—— THOUSANDS IN USE AT HOME AND ABROAD. -—-~ 
a SINGLE ACTING. 7 DOUBLE acd aes ; 
Size Non, 2141 6 ) 10 | 16 246/26 7 BO 82 
Inameter of Pump. 4 lh Uh Wh 2 


Gallons per hour. 60°» @7 [118 8s B30 | 466 | 727 [900° (1200 {145H ,1H00 2800 5200 12400 


HP of Boiler... 4 12 2) 85 . Bh © 907110) 180 180) B85 | 7A 


Hand Lever,extra,. 7/8 1 mt aft 10/6 ae lak) | 16/- ae | 
Prieesd-d London £4745 | YVi£10/£1212 £15 L109 | £17 £21 £295 £29 £35 | £53 £b4 





All Pumps titted with gun metal plungers and valves unlew otherwise ordered. A large number always tn 


ptock, Catalogties with testimonials and full directions for O\ing of application. 
ESTABLISHED (835. 


J, STANNAH, Engineer, 20, SOUTHWARK BRIDGE RD., LONDON, 8.4. | 


HARDINGHAM’S PATENT SECTIONAL BOILER. 


(ANNULAR WATER-TUBE SYSTEM). 
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W F STANLEY 
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MATHEMATICAL INSTRUMENT 
MANUFACTURER 
To H..M.’s Qovernment, Counci} of India, Science and 
Art. Department, Admiralty, &o, 


Mathematical, Drawing, and Surveying Instruments 
of every description, of the highest quality and finish, 
at the most modcrate prices, d83y 

Price Liat post free, Engine Divider to the Trade. 


Addrosa: GREAT TURNSTILE, HULBORN, LONDON, W.0 
“Ndented.” WESTON'S 

y NEW 
“PATENT GEARED" 


PULLEY 








EFFICIENCY. ECONOMY... ACCESSIBILITY — COMPACTNESS. SAFETY, "7 


ait! Mir, G. G. M. HARDINGHAM, 191, Fleet St., London, E.C. 


particulars 
RpDly to g oaelear eens ha 





(DH. HoOPrHiAnNnson’s YPATEMN'.”. 


ELECTRICITY METER 


Made in 5 sizes, to register from 1 to 200 amperes. 


An Instrument for menauring and continuously recording quantity of Hlectricity, and for ascertaining the 
amount duc from a conmmer for the quantity or enoryy of the Hloctric current supplied during a given time. 


PRICE, £15 to £36. 


For further particulara, apply to the Sole Licensees and Manufacturors 


CHAMBERLAIN & HOOKHAM, LIMITED, 


ELICTRIC LIGHT ENGINEERS. 





BLOCKS. 


ee ee 


The New “* Patent Goared” Blocks 

are manufactured with yreat care, and 

of the best materials throughout, and 
Are in CVOry #ense 


SAFETY 
HOISTING MAGITINES 


With the “Patent Gevrep"” Blocks 
Aman can lift from 2,000 to 4,000 Ths,, 
bemy two or three times the lifting 
power of the Direct Differential Blocks 


—:0:— 
ILLUSTRATED PRICE LISTS FREE 


ON APPLICATION TO THE fovo 


SOLE MAKERS: 


J OHN CROWLEY & CO., Sheffeld. 








BIRMINGHAM. 4080 





J6 em STEAM ENGINES AND BOILERS « j 





3 S; Telegraphic Address: “ LANNOLDS,” London. | .$ 








THE CHEAPEST AND BEST 


In the Market are Manufactured by 


LANE & REYNOLDS, oe 


Cranbrook Street, Old Ford Road, nie 


PRIOE LISTS ON APPLICATION. 


SPECIAL TERMS TO SHIPPERS AND 
LARGE BUYERS. 





HSTABLISH AD 1848. 4067 


__Juty 11, 1884.) ENGINEERING —_ XV 


SMITH 8 CTE AM CP ANES. DANEQ |iinton woons & 60, 


—— LOCOMOTIVE & PORTABLE 


Liver Sera Ordeal Lane, 
" | SALFORD, MANCHESTER, 

STEAM CRANES 
IN STOCK AND PROGRESS, 


MANUFACTURERS OF 
Having all the most recent) im- 


SLUICE VALVE, 
provements, ineluding 


HYDRANTS, 
SM = RAPID MOTIONS 





































CRANES WITH HORIZONTAL = 
CYLINDERS ARE SUPPLIED 
WHEN PREFERRED. 






Fittings for Water Works, 

vteam, Gas & Sewage, High 

Pressure Condensing and 
Compound Engines, 


HYDRAULIC PRESSES, 
m= PUMPS, 


wows And all land: of MACHINERY 
Me for dronwork:, Collies, and 


And all Chases of 
Por working TEapeditiously. 


Adapted for Docks, Public Works, 
Railways. and Iron, Steel, and 
Enginecring Works, &c. 


SPECIALITIES. 


—!0:—- 


STEAM and HAND 
CRANES 


For all purposes, 














40 Supyplicd to the 
NEW DOCK WORKS, HULL; 
And 10 fy 


wenn) Pai pasey 


PRICES, &e , SENT ON APPIICATION 
The Trade supplied on liberal Corus 








MN. | ees | i BLACKFRIARS RAILWAY BRIDGE TONES aC T 2 4104 

psa ee —a EXTENSION, LONDON ; WITTY & WYATT, 9, Fenchurch St., E.C. 

im vie a nN an 

OVERHEAD STEAM AND on | Fane And many other Important Works, WATER POWER. 


Patent Llectrac o aes or Trent ‘harbine. 
oa 
soe gi 25 _&4 


SHAFTING TRAVELLERS oot Wp Nae ao i < : iy < y if — both at Home and Abroad, 







for Iron, Steel, and) Foginecring 


Works, &e., de. SEND FOR PRICES AND PARTICULARS, 


= ———— 122 
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C. L. HETT, eholne Boundyy. are. Eaetiaid 
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Oe ATENT WIRE TRAMWAYS 


Of all descriptions on the Single and Double-Rope Systems; Self-Acting, and Driven by Steam, Water, or Horse Power. a be es 
Carrying from 50 to 1,000 tons per day. Over 150 miles erected in all parts of the world. For Particulars and Estimates apply to om ; 
W. T. H. CARRINGTON, 9 & 11, Fenchurch Avenue, London, = ee 





ENGINEER AND MANAGER TO. THLE OWNER OF THE PATENTS FOR WIRE ROPE TRANSPORT, — so 


Engineers and Machine Tool Makers 
To Governments and Lead Worle 
Tools viwarve un stock or progress (yi diate delivery), 
LATHES, Tin Slide qd Screw cuttings, @ ft 5a tty ana 
Ny fi heals, 
LATHES, Son, do. do bit, 1Oft,, and ttt tes 
LATHES an do dla Vp to WO beds 
LATH ILS, Id mond train do d& upto St, deeds 
PLANTS fr Ive Hy 4th oft anmeb@ tr dom 
PLANES. of Gan by’ tt Gum by oft and Ss ff dome. 
Our Patent iuie Contre. Paci. and Chante rine 
Macc brarves: wall septate Contie ans fen Qs Gt shiatin. 
Oyen ua phy Wee 
SLOTTERES, Fan, sam, Tada and Pein stroke 
Beneh Pills Villas Dovid, Rodi Pral-, Mithne 
Serewine Serew and Stud Markus Virehinee au 
Price Liste boce. which wall favourably compare wath 
ans Jools tor shapaegit aecaredy pauhaead 


ePiTrT BROTHER SS, 
YORKS.IIRE MACHINE TOOL WORKS, ‘-:> 


LIVHRSHDGER, YORKSHIRE. 


J, COPELAND & CO., 


ENGINEERS ANJ) MILILWRIGHTS, 


(Successors to JOHEN Non en AND) G0), 
AW) « 


TRADE MARK 


=) PHOSPHOR MANGANESE BRONZE 





<> TRADE MARK. 


PHOSPHOR MANGANESE TIN 





ee Ss Patent Maize Se pat lin’ Machinery. 


Me Tenia Pateuit, 
Cauloimity fariaee-, 
Thaweorth’s | Patent 


BERKLEY STREET, BIRMINGHAM. 


LONDON OFFICE: 70, Disnorsaatk Stmert— J. B. GUTHRIE, Aarat 
MANUFACTURERS OF 


STOCKS & DIES, TAPS, TWIST DRILLS & SCREWING TACKLE 


Meuvedimess 0 Twath's 
eo Patent.  Retriyera- 
tore, lor produce 
Fee one ehearae subs 
required 

They itso Manu. 
fartaie all hanes of 
Pdout, Rave, Carn, 
wed Sutucr Mads, 
Water Wheebo Thigh 









< vw froyw Presstire 
= fryoumes, Steavm 
Steam & Hand Cranes, [ay 


Crab Winches, and all 
kinds of LiftingTackl 


——1i—— pion 
SILVER MEDAL, 
MELBOURNE. 


Prosses | Liftine fae Distilliiy Plant Xe 
Lathopraph. and dl Pouroeuiis on appdcation, 


PULTENEY STREET ENGINE WORKS, 
DOBBIE S LOAN, GLASGOW, 


Loxpos Origa JAMES RETA 60, 1s 
OF MARTIN'S LaNk, CANNON STICERT, LLC 





nT nee 
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IMPORTANT REDUCTION IN PE RICH. AS USED BY THE ADMIRALTY, WAR OFFICE, AND RAILWAY COMPANIES. 
LF-ACTING AIR PUMP VENTIL THE SILICATE OXIDE PAINT. 
Aneto only the MOST BFRICIENT bot win CHLEATEST VENTILATORS IN SIE MANKET. SMOOTH AS GLASS AND HARD AS. IRON. Soe 
xldo 0 on nalura co nui 
—(- Fr re Ss. and upwards. -)-— eeeeenr ee sha sada irae tewa mero this is due its extraordinary ae 
ROBERT BOYLE & SON, 64, Holborn Viaduct, London, DURABILITY, TENACITY, SMOOTHNESS, AND HARDNESS. 
And 110, Bothwell Street, GLASGOW. _ It ia unrivalled asa preservative, resista the detion of air, water, gases and acids, and is equally applicable to 
: = : xrROoOonW, STOMW Ei, sTooIa, Oot =WCA7OO DD. 








Bold in two colours only, DARK RED and BUFF YELLOW, in Paste (guaranteed ground 
i in pure Linseed Oil) or in Powder. 5186 


For Prices, Sampios, nail all Varticulars, aisnity to the Sule Vendors, 











« ih, NEW SYSTEM. } |RAGOSINE & CO., 7, IDOL LANE, GREAT TOWER STREET, LONDON. 
i oop T14 THK ENGINKERS' BEAT FIEND" 
Set HN ae | aN Vimith’s wten reagers 
fof. A | | | } r] t Ie 
eh \ n ATERIAL REDUCED TO ANY DEGREE camuaieat) ct yt ai W000 HOUSE & RAWSON 
: : : Are fitted with a novel Gia Bocker, worked by Hy- ginecrs sotrio Light VOUUPACLOTE, 
MMe) Wh, |, PF FINENESS wrrtobr sizyine raul Vower, providing a most aunple machine 1°14, QUEEN VICTORIA STREET, 
aia a z% shes ' et ws a! sent Dredyers. LONDON, iC. 
| Ye | “CAN: ALY AYS BE SEEN AT WORK lark. B a it, & C L; MANUFACTURERS OF 
, “ ark, Dunne g,, Jim., 
sence ones “TB JORDAN, SONK COMMANS. | | Uo Dames & So ™™ THOANDESCENT LAMPS 
FFICES, ‘52 G RA CECHU RCH STREET.E.C. | ron Bu ildi In os, hKoots, (Woopnoune & Rawson's PATENT), 
Dynamos, Arc ili Switches, Covered 





AND 
WATER METERS,| ccSeusrone | Witt at 
: of all descriptions. SUPPLIERS OF ALL ELECTRICAL REQUISITES. 
H. FROST’S PATENT. : : 
Cl ark, Bunnett, & Co., Li m., Katimates Given ene ectinane Maintenance of 
POSITIVE | RELIABLE ! DURABLE | KATILBONE PLAC kL, W,, Any KY atem of electric Vazhiting, 202 


AND S844 

















Many Thousands In use both at Home and Abroad. 
oe ; 10, QUEEN STREET, LONDON, EC WEIGHING MACHINERY. 
THE MANCHESTER WATER METER C0) Ltd CATALOOUV EMS AND EaTIMATEX ON APPLICATION, 
" Clyde luvet Works  Co., Hedy. Mee yp LO ae 
TIPPING STREET, ARDWICK, MANCHESTER. GLASGOW Oh 
ENTARLISHED Iago 4138 Bear Rivets, Srixns, veo Screws, Screw Bows Cgeuen er ee 
: Dare + vUTM, DOr 
_— ~— - _ — . Winther. Nel, 
rf LONDON STOCK. Higent load. 
ad LIBERAL DISCOUNTS AND TERMS. iH te 7 5020 
ae t 7A . 
<=; JAMES E. & SAMUEL SPENCER, ee 
-— Warohours 3, Three Cranes Lane, Upper Thames Bt, FG, | HT yeh iy a ae : cea 
re dees Otllcea, 8, Quen Strovt Place, Cannon Btreot, London, EG |) 0) CAMELS Ganeday 1 1etar ney fy. = 
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Important Fact as to Belting. 


Ue the Path and West of Kneland Show, held at) Maidstone, from the 2nd to the 6th dune, various belts were in use on 

(he Machinery inoimotien there, On the tth, about noon, the ram came oon, and continued tp to the close of the 
Show on the oth, Duviuey the whole of the ren ont in the Opi, One ff GANDY S PATENT AMERICAN COTTON 
BELTS coutfiied to do its mark sitisfiuetordy, driving a set oof Messrs. Taytor & Nears three-throw Pumps. This was the 
only Delt that continued to work tn the ram. Add ae Toeather and Rubber Belts ad to he taken off, omring to there mcbility 
tordive in wet weather, This faet alone spre wks volumes. How Jong willat take to convince Mnelislimen (the Americans are 


already convineod) that the s GoVNDY* Blew is) the CHAMPION Belt of the WORLD ? sige 
sae ee Victoria Street, London, and ee U.S.A. 
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7 7 ~ THE BELLEVILLE INEXPLOSIBLE STEAM BOILER CO. 
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te li ‘ “)” af Ye ced 
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S77 PATTERN (Pariusven), 
GOLD MEDAL & LEGION OF HONOUR, PARIS, 1878. DIPLOMA OF HONOUR, NICE, 1884. 


Ph INC iP AL ADVANT AG ES. 


He with flags ; é | oe ey « 
i, MODE N° ee 
fy 2800 KILOS VAPEUR ” "| ph -_ | Completo Security. Important Economy of Fucl. Smallness Rs Bulk Full Pressure obtained promptly —Produotion of 
Pan HERE | reese Stoam at very hapho vressuae without danger Steam tag tk Rogularity, the heat of the Me bemey antomatically 
i, ort controlled acceding to use of Che steam or Gna tintemeunce cvAtremely cay, 


J. BELLEVILLE & CO., 


Contractors for Public Works in Prsance ond Abrond, 
Bor the Universal Evhbibldion, Paris, 998, (600 BPP). and to (he Eoternnusgiomal Bvhibition, Niece, ©8994, (800 HE.) 

















‘ 
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Atelicrs et Chantiers de l'Ermitage, & Saint-Denis (Seine). - 16, Avenue Trudaine, 16, a Paris. 


= ed . fy 
=“ 2|\% ba a4 4 al BELLEVILLE’S INEXPLOSIBLE VERTICAL PORTABLE ENGINES 


i a 


—- THIRTY YcZARS IN USE. 


hoW ALL INDUSTRIAL AND AGKICOLTORAL WORKS, 


CONSTRUCTED IN PARTS SUFFICIENTLY SMALL TO BE CARRIED BY MEN OR BY MULES IN DISTRICTS INACCESSIBLE TO VEHICLES. 


WhLL a LOTTE cacentinc ncn an AOD MEP, 6 Gone othe BELLEVILLE STEAM PUMPS for feeding High-Pressure Boilers 
bow itis Meta Want HP. BELLEVILLE REDUCING VAUVHES for Limiting and Reducing Steam Pressure. 


Seer dite mma nee che Wane et Deter ter abe ame be Ta Mae ade Monee ave 
SO Rann ee ee ec " Semi-Metallic Anti-Friction Paste for Stuthng Boxes. Anti-Friction Grease for Steam Cocks. 
Pabtigne de Piindace abe be patos Marne tnipestite de due : vf Particulars of the three type. of the Belleville Inexplosible Boiler (Stationary, Portable, and Marine), Portublo Engine and Boiler, Steam a 9 

bode temo ie ede Hhoits bonimeaus ef bore de Dreagiet ad Wu Pods hieducing Vals OB, went free on application. 4876 


ENGINEERING, Jury 11, 1) 
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THE TURIN EXIUIBITION, 


LNDENT. 
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"LITERATURE. 


British Mining, a Treatiac on ae History, Diacovery, Prac 
fieul Development, and Future Proapects of Metalliferous 
Mines in the United Kingdom. By Ropnker Went. 
London: Crosby Lockwood and Co. [Price 63s. | 


Tus large book of nearly a thousand pages in 
quarto is the result of a compilation, eatending 
over thirty-seven years of labour, made by a 


Government official, Mr. Hunt, as Reoper of 
Mining Records of the United Kingdom, has had 
opportunities for such a task not enjoyed by any 
one else, and has evidently made the most of then. 
He organised a voluntary system of collecting 
returns of mineral produce, with the help of which 
the ‘t Mineral Statistics of the United Kingdom’ 
was produced annually, He assisted ino oxtablish- 
me a system of technical instruction for youne 
nuners in their own distmets, under the title of 
© The Miners’ Arsociation of Cornwall and Devon 
shire.” Le collected a darge amount of informua- 
tion of a practical character from maine agents in 
every division of these islands, and studied every 
useful pubhieation bearme on lus subject. Finally, 
he has now completed one of the most valuable 
works of reference of modern times under the title 
of ** British Mainane.’ 

The divisions of Mar. Hunt's volume cousist of 
hooks. Book 1., of L88 pages, is lustorient Book 
TT, of 120 pes, treaty of the formation of metal 
liferous deposits. Book T1T., of 250 paves, 1s about 
practical dining. Book TV., of 600 pages, deals 
with the bases of future prospects. An appends 
of 22 paves contams a large amount of valuable 
Ktatisties of produce, niule,, and export; and a 
glossary of mininy terms aptly concludes the whole. 

The language and style adopted are good, and 
the treatment of the varrous subjects, laborious, 
courcientious, and screntific. For those dot prac- 
tically miterested in nuning operations of any Bort, 
the mtroduetory book dealmg with the archivology 
and lastory of British moaning: wall fornia a attractive 
and interesting study. Ia guch matters, new hiehts 
on old sulsjects sOmMeTINGS appear vividly. or 
Instance, Chere is oa very prevalent behef that the 
qivients were capable of inining to any creat 
depth, and confined themselves to surface Workine 
of a very erude orort, Vet aoa quotation from 
Corew’s “Survey of Cornwall” we fined dia thus 
refermuy to Diodorus Sieulus ‘These load works, 
Phod. Su. dD, cap. 8 seemeth to pomt at where, 
he smith, that the toluabitants of Pro- 
montive digge up tin out of rockie ground From 
bone Of them bottoms yeu shall at moonedaycs 
desere the starrs.”’ 

The long-abused King Jolai appears to have been 
the champion of liberty mi ainininug matters, as well as 
with regard to ceclesiastical and papal oppression, 
His charter of October YO, L201, declares the 
freedom of all the tin workers of Comiwall and 
Devon; he also drove away the speculative Jews 
that dad cnriched themselves out of the serfdom of 
the tumuen, and had uiaumtimed the monopoly of 
the profits: the Staunaries thus came tmder direct 
Crown ownership, a moderate toll per pound of tin 
was fixed, and the timmen were not onby quit of all 
pleas of serfdom, butalso '* free to dag tiv anywhere 
in the moors and fees of bishops, whbots, and 
earls,” as well as to cdavert watercourses. How 
Many practical monopoles exist at the present day, 
without the ability of a Wrothiam, or the courage of 
King John, as removing influences 

The fac-stnale at pace Led of a rude map of the 
Myne deeps, or Mendip nanerys, made about 1480, 
with accompanying sketches, 18 certainly a curiosity 
well worth exanunine, 

To the mineralogist, Pook TT. is of special value: 
the laws of distribution ofmineral deposits, and the 
phenomena observed in deposits of imetalliterous 
ore, are thoroughly and clearly dealt’ with. After 
the sententious and frequently hazy styles adopted 
by many mineralogists, i is refreshine to turn toa 
Kensible, plum, and practical mode of treating this 
mnportant subject. Extracts from the valuable 
papers of Mr. 2, W. Fox, of Falmouth, contribute 
wreatly to the more positive miformation given on 
this subject; but the theomes of many German, as 
well as other foreign physicists, are also set forth in 
a plain, intellhaible manner, 

The section about practical maining is divided into 
five chapters" 1. On the search for and discovery 
of mineral lodes. 2. On practical operations for 
the extraction of metalliferous ores, 8. On the 
ventilation and drainage of mines. 4. On dressing 


Peeler anan 


metalliforous Ores. 
ores from veins and other deposits. 


undoubtedly good, the parts relating to rock-boriny, 


sole responsibility of treating the tin-stufl, yet for 
his supervision he receives about two-thirds the pay 
of anable miner.” 
wptinciple were applied to bishops and pastors it 
might be reasonable ; but in practical work it seers 


confamine partrenburs of on 
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Dh On ae extraction of iron | Stone Workeng Auchinek u ‘iii the Rien and Eeonomical 
Conrerston of Sane. 03 VM. Powis Banke. Wath nume- 
Yous THbustrations. Londen Crosby Lockwood and 
('o. | Priee sy, | 

The Naval Architects aud Nhaphantder’s Pocket Book of Bar 


Though the whole of this portion of the book 1s 


drills, explosives, charging and blasting, are espe- | qo, Rules, and Tables” Vv Chaewisa Maennow, 
clally worthy of notice; alko the portions on the) Phod Raition, Revised Londen: Crosty Loekwood 
physical treatinent oof ores, sizing, dressing, wand Co. [Price la. Gd. | 

crushing, pulverising, and enleination. A remark Se fa Machinery Ainiaueiiak: Dy MM. J" Wis DALE, 
of Mr Hunt as to the persorme! is instructive, and ea ee eee ann ee He London : 
NY we count for some losses. The dresser SUpePr- | Tee6 Book at Preseripitics Mineralogy, “Ty ne WKY Patane 
intending the stamp floors or frames jak almost the | MAN, RGSS London Lonemun . Chreen. and Ca, 


| Price 6x. | 
atpplied Meehan. . An Lliunentaran Ce neral latrodiuetion 
to the Theormot Structitnes end Meaehines Wath Dora 
STAs, ae ee avd Vaxcanples by ahaa 4, 


(COPreRiLh, eS: London Nae tottleay aunel € 


Thisisat Wheal Agar. If such 


very false economy. As to future prospects, Mba. 
Hunt seen little hope of profttably working rery 
deep names an Ineland He advocates the strictest 
economy and the dighest primemples of lonesty as 
heeensary to BUCC ERS, 


CANADIAN PACTEIC RATLWAY 


No. NID, 
RAILWAYS HOUND Wan verre 


Winskpeng, Pod nides trom: Montreal PI7’ teom 


~ Port Moody, and JS27 niles from New York by 

Fore Protectton of Marstons, ; stots lo Prevent Peres and) the three ama Yadiatine les trom ats Union 
how ty Berfingiesh thea Wolh reeteat Benny he "POM ) Station, dads far te be the central erty ot the con 
Water Supply and bare Apparatia. Py Paks CoMpron Pareaintie va yl ean bate 1 

; ' : ' ‘ , © dares , 

Mrnrnyweataie, MobM de Loonden Merritt aael EE A ES WC TAPLEST, Watt the 

atch. very near future, Jt as here that the creat wheat 


districts of the north west, where ZOO rithliom aeres 
Of Tand are now rendy for imanediate cultivation, 
and only await the arrival of the acrieulturist, 
must ultimately pour om them surplus produce, and 
whenee it wall distributed over the world, 
It hak already become the centre of eravity of the 
Canadien Paentie Radway systeur and every rite 
added to this young deviathan to the west of thas, 
must pay tribute te, and deve its iistriaetions 
frei, the central buecau of Wainnepes Phere, too, 
mnust be placed the laree qnercantile and daha 
mnstitutions, the busmiess aud cdieetional establish 
nents of the whole werthewest  Phree creat tras 
continental lines must. for the neat decade at least, 
Khare between them, the through business between 
the Athunatie and Paciic—- the Canadian, Northern, 
and Cron Pace Railways andoof the three, from 
Its physical characteristics. its favourable crac, 
low pans throueh the Rocky Mountams, accessibility 
foumiiesation af its termi, and other advwantace.s, 
the first of these must larvely control that ravers 
bustiess Which will pass over than continent frome Asta 
to Ramope, Brom Ching on dapan thisas the shortest 
route by a thousinel qides te Lurope, aad aiueh 
shorter than ettherot the others even to New Yoth 
Chieneo  Neeleetine: foraodionvent the rat DE 
distiec oom the Pactie Qeenu, tts acd aiites 
the shortest radway Tine im the Canited States 


The numerous disastrous comtlagre tious which daring 
the last few years have occurred in cotntry miunsions 
-—fires often resultme mut the destruction of burld- 
inex and objeets of high dustormeal mterest whieh no 
money can replace have afforded auaple evidence 
of the preat want of efhcrent. protection agamet fire 
which still exists mm ko many houses of this class, 
As Mr Merryweather pots out in the mtroductory 
chapter of the before us, the fire risks of 
colmtry Inansions are vastly ereater than those of 
houses im the metropolis, and we entirely agree 
with bis remarks as to the duty of the owners of 
such residences to take all necessary steps to uisure 
them safety. 

Qur author divides das subject inte twe maim 
parts, namely, fire prevention and fire extinetion 
Cider the tirst of these divisions te deadly with the | 
common enuses of tire vid) the qireams of averdiae 
them, While under the second seetron die treats of 
water supply, the various formaof fire exticuishing 
apparatus, and them uaanasement. Mar. Merry 
weather is thorouchly conversant with his subject, 
and deals with oat most pudierousty, deseribtie 
pucemmetly wud clearly the qualities which tire ex 
tinietushines apparetis should and should not posses, 
and explamine thorouchty Tow such vtppliuiees esa ot 
be utilised to the best advantace Vo final chapter 9 of 
nimiber of whieh, bv 
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fires 


have dtrmg recent vents occurred an eountry from San Pranerco to New York. whilst by the 
Mansions ehforees the lessons whieh the book | Cuumedian Piacente ata only YS7O frome Port) Moody 
teaches,  Altovether we regard Mr Merryweather ste the same Athuntie port leven te Chieagve it as 


OH mules nearer aie Wirnneper to the Poerie than by 
every Owner of an tolated country residence, while What 1s nuUpprosed too dee the crect route ot the 
ordinary householders who regard themselves as Eoanton Pacific Rialway. aud as the Chain rae 
under the pr ndeetion of thre local fire bricadle Hast . Will Periaititia Is HOTME OLe) miles hearer fo thre Jetted 
read at wath beth pleasure and protit, Ine Astatic ports than san BraneieoS it as eney to 


(rentise as ro wotk whieh shold bean the diunds of 








S sce that trathe, which always tows lhe Water mn the 
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Ao Tort Rook on the Method ot Least Squares By VANG shortest and easiest route, the lowest suinits aad 

eS re ee ork olay Walew aid Son, : theanost favourable cridients, where the Cr Oagt SL 
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Practical Llectre Trahtroug Ly \. Drovwrty Thorwi-, 
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Second Edition. dvondon and New Youk. Eoand ko No dn ite omeanal construction, whieh was te remove 





Spon. [Pree a. dd, | othe dselution of the Ted Raver settlement, ane 
oe Blow aoe . oe OR Ga te ene re PO Pen Hn cary Aeeess to the province, itas the parts 
Ata Cok, wh. dee sy deh. (retired, di Gaae ith ee ; , 
te, ; enilar value that attaches to what as known as 
ie aan and Pwenty Plustrations by the Vuthes | : ; x Lr : at 4] acaaye cd ae a . 
London. Crosby Lockwood and Co, PENC GMMePSOT PoPaMe i a i ite HWne, Whieh, 
A Vreatiae on the ra of Ware to the Constraction of | UU Con PUG fron with the st | wud, Minneapolis, andl 
Ordnance. By awh ATKINSON Loncrtoor, Memb ) Akunittala Raghway forms a direct: tine from: Wine 
Lrist. a oe net New. Yoatk: a. aur be per to Chicago. St Vineent, wlach is ome of the 
Spo VICE Las } 4 sae 
notthern termine of thas dine, as an Aden towa 
Alo Voeatiss on Learthy and other Alinerals and AMenine ‘ , 
i aa ' : ; just pouth of the actin lhe whieh ois here 
Py B.C Davins, PGS Lendon  Croshy Loekwood 
and Co. [Price ts. id the 19th parallel of north latitude, aud oon the 
Troate Dratique @ Analises Chemrgies et 2 Lissais fn-) Canadian side of the le as the British town of 
Wei Raotr dvanatyx Paris Otave Dom 


fustrecda, 


Bimerson, practieally the terminus of the Conmadian 
[Price 6 frances, | 


This 66 nodes from Hmerson to Winnepes, 


Pacitie. 





ane , ; : 
eNotes arate Peath | ia Hor 6D to the yunetion at St Boniface. “This was the 
The Collurius, Conltliclds, and Mincals ot Mea Sonth | first piece of road) that) was commenced by the 
Wale, ustraha. Dy Aurrepol, G. Swinsta. bon | Govermiment of the Paciie system, aud the first 
don Colliery Guardian Mhiee, [Price 3s | completed, and was, till Tast vear, the ondy means 
Juternational Health Prhibitwn Handbooks : Healthy of reachine Mauutoba by rad, Always worked as 
ae i eee: vee a ial part of anumportant maim tine between Winnepeg 
the Village. By Hesny Wo Achasp, C1, PEGS, and St, Paul ot lis more the appearance and bustle 


of that than a branch, and gs oma faet the miaun dine 
between one Paciic system and the Smerican lines 
to the seuath,  Mmerson, smee ats birth, some ten 
HV Cars SINEC, has become quite an mnportant place, 
cand it the energy and determination of its people 
j}would build up oa erty, this certamly deserves its 
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succesp., ‘NO station is quite a large building, as 
befits, #he Lnportunt position it occupies, and as 
wer addled to be the point of transfer of all the 
freight that requires Vaan or bounding, and for 
the making up and despatching of trains, has a large 
siding accommodation, which is often fully taxed. 
Immediately opposite Emerson, the ‘ Gateway 


City,” as the Haersonians call it, was the town | 


of Weat Lynne, on the opposite bank of the Red 
River, Which started into existence after Emerson 
was a few months old, wader the fostering protec- 
tion of the Hudson’s Bay Company, who owned the 
land, There was a great deal of jonlousy between 
these two places. Ono had the railway, and the 


large ataff of customs and othor ofticials, together | 
with the facilities that the railway afforded them | 


fof handling and despatching their freight. The 


othor had at the bach of it an immense extont of : 
the richest prairie land and an old-established 


country, for this was the earlicat start of the Red 
River settlement, and the district at the back of it 
was the first to attract Immigration, when a second 
time the country began to fill up, whilst Emerson 
has onl 


wonarrow strip of prairie between the bank | 
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of the Red River and the rising ground of a not 


very good quality, on the top of which, some 80 or 
90 nules distant, is tho Lake of the Woods. ‘To 
secure the business that wus thus naturally the 
peorquisite of West Lynne, the Kmerson people, with 
commendable enterprise, taxed themselves to build 
a tine new free tratlic bridge across the river, thus 
doing away with the superiority claimed by their 
rivals, and giving, of course, facilities as to the 
railway that the others could not offer. The bridge 
was 400 ft. long in deep water with a treacherous 
bottom, and required-a draw in it not to impede the 
navigation, Which, however, as far as the Red River 
is concerned, is becoming a thing of the past. The 
bridge cost 80,000 dols., which, for a town of under 
2000 people, formed rather a serious addition to 
their taxes. 
Jong continue as an ornament, if it evor was one, 
to the town. A short year aftor its completion, the 
terrible tlood that swopt down the Red River 
valley in April, 1882, removed this, and most of 
tho other obstructions to its path, leaving nothing 


Worse than this, however, it did not | 
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CALIFORNIA. 
(For Description, see Page 30.) 
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WRECKING LIGHTER FOR THE THAMES CONSERVANCY. 


CONSTRUCTED BY MESSRS. J. AND G. RENNIE, ENGINEERS, LONDON. 
(For Description, see Page 82.) 
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but some Emerson Bridge bonds, with a long 
string of coupons, to remind the town that it once 
existed. Like many other things which we call 
misfortunes, this was not «a bad thing for the two 
towns. The bridge had existed long enough to 
show both places how neceasary it was for each of 
them, and after its destruction the loss was equally 
inconvenient to both. Healing up their quarrels 
and forgetting their Jealousies, the two rivals now 
determined tu unite their corporate cxistonces, and 
having obtained, in the session of 1882, a vote of 
30,000 dols. from the Federal Government towards 
the construction of a new bridge, the two former 
rivals, now united as Emerson, prepared to make 
the new structure, not only suflicient for their 
traffic purposes, but wide cnough and strong onough 
to carry the Emerson and North-Western Railway, 
a line that, so far, had been merely on paper. This 
enterprise, the Dominion Government now endowed 
with a subsidy of 50,000 dols,, and the charter of 
the railway falling int® the hands of the Canadian 
Pacific, the work was at once put in hand, and is 
now complete. 

Twelve miles north of Emerson, and now about 
four years old, is a place with the ambitious namo 
of Dominion City. The whole of the railway is on 
the prairie, skirting the east bank of the Red River, 
and to the right, going north, ia the sloping ground 
mostly covered with alder and other trees that like 
a wet swampy svil, and forming the base of the 
Laurentian hills, a spur of the primitive rocky 
range crossed by the Dawson rou and the Lake 
Superior division of the Pacific Railway. In 
places, streams furrow tho sloping sides of this 
somewhat uninviting middle land, and one of the 
largest of thesc, empties into the Red River at 
Dominion City, which covers the ground at the 
mouth of this Roseau River. Duo probably to the 
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better drainage afforded by tho river, and to the 
fact that u gravel ridge runs inland for some dis- 
tance parallel to the Roseau, the land at the rear of 
the vilane is dryer and better than it is elsewhere 
above the prairie level, and the forest is composed 
of a better and moro valuable class of timber. 
There is a very good agricultural district for some 
distance all round the place, and this, with the 
advantages of wood, water, and gravel, induced its 
settlement and the commencement of the town. 
Some four years since it was announced that both 
anthracite and bituminous coal were traceable in 
distinct exposures along the banks of the Roseau, 
but so far there has, for some reason or other, been 
nothing done about these coal discoveries, The 
proximity of this coal to Winnopeg (when at the 
time it was aaid to have boen found fuel was 26 
dols, per ton, something over a halfpenny a pound), 
would make this a most valuable industry, and 
one that could not but be immenacly profitable to 
the owners, Passing along the railway which fol- 
lows the river bank, some other smiling villages 
and well-stocked farms are passed, till the spires of 
the buildings of St, Boniface mark the approach to 
the city, the junction of the two railways being 
immediately east of the Louise Bridge, which cur- 
ries the joint traffic into the city, 

From the central station a second branch line 
starts off to the south, and runs along the west 
pide of the river through the old settlement com- 
menced by Lord Selkirk to the international line 
at a place formerly called Smugglers’ Point, but 
now Gretna, 70 miles from Winnepeg and about 1h 
or 16 miles along the boundary line from the Red | 
River at Emeraon. Hore a second line of the St. 
Paul, Minneapolis, and Manitoba Railway meets 
it, the two forming a complete duplicate line all the 
way from Winnepeg to Minneapolis, ovor 450 miles ; 
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and as this route does not cross the Red River till 
it reaches Breckenridge, over 200 miles from the 
houndary, where there is no danger of floods, 
there ig not likely again to be the same disastrous 
interruption to the traftie as that which occurred in 
1882. At Pembinan Mountain Junetion, 52 miles 
from Winnepeg, two important branches come into 
this; the one to the east turning towards the Red 
River, and running across a inagnifieent prairie, 1s 
the former Emerson and North-West Railway 
shorn of its ambitious character, and now a duplicate 
line to Emerson, passing through what was the 
village of West Lynne, over the new bridge into 
the jot station of the two main roads that havo 
their terminus at Emerson. The other branch 
from Pembina Mountain Junction, which is 14 
miles from Gretna, and due north, turns off grom 
the line at right angles and runs due west at about 
that distance froin the international boundary, and 
is intended ultimately to continue for a couple of 
hundred miles or more to the Souris district, but at 
present it is only complete to Manitoba City or 
Manitou, 66 miles from the junction, or 102 from 
Winnepeg. Itis betweon this line and the boundary, 
that the Mennonite reserve has been established, 
which comprises seventeen townships, and extends 
40 miles along the boundary linc. This reserve 
contained in 1880 a population of 38927 people, 
divided amongst thirty-four villages. Tho first 
rettlement of these people was made in 1876, 
and in 1880 they had under cultivation 10,656 
acres, and a surplus of wheat that year of J00,000 
bushels. There are Mennonites scattered all over 
the United States, and some few in older Canada, 
not generally in large numbers, but here and there 
in amall bodies. “They or their ancestors left 
Germany when it became law that every male sub- 
ject should become a soldier at a cortainage. Some 
of them came to America before this with William 
Penn ; these settled in Pennsylvania, and thence 
hived off to other States and Canada, but the greater 


' number wont to Ruasia, where they wero alowed 


to remain peaceably and without the necessity of 
military service until recently, when the same 
obligation that had drivon thom out of Germany 
again led to their expatriation from Russia. Send- 
ing off as their avant couriers some of their number 
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to negotiate with the Canadian and United States 
Governments, a large party of them were accommo- 
dated at this place, where they have proved most 
They claim to be 
the oldest Protestant denomination in existence, 
and to be analogous in thoir religious views and 
They take their 
name from Menno Simon, who was a powerful 
evangelist amongst the Waldenses, the founder of 
the new sect, and by whose name they were ulti- 


excellent and thrifty citizens. 


observances to the Waldenses. 


mately called, 


A third branch from Winnepeg contains the 
Gretna line, slong the west bank of tho rivor, ex- 
tending north from the city toa point near the mouth 


of the river, opposite to Selkirk, and called West Sel. 


kirk, 22 miles long, passing all the way through the 


old Red River settlement, where the land has been 
under cultivation almost soventy yoars, and still 
shows no sign of exhaustion. The main line from 
Lake Superior to St. Boniface, and forward hy tho 
Emerson branch on the east bank of tho river, left 
out all the old settlement, which had been, except- 
ing near St. Boniface, entirely on the west bank, 
and this now branch to West Selkirk was partly to 
rectify this local need, passing through Kildonan, 
St, Paul’s, and St. Andrew's, and following the course 
of the old road along which the original farms woro 
luid out, narrow in front and oxtonding back about 
amile, Tho track ends on a now wharf at the foot 
of tho Rapids, and in direct connection with the 
navigation of Lake Winnepeg. It is oxpected that 
a very heavy timber business will bo done at this 
pont aa along the shoroa of Lake Winnepeg and on 
innepeg River thore is a large fant of valuable 
timber, and a numbor of sawmills have been erected 
at suitable localities to convert it into the required 
dimensions for building and other purposes. A 
large vstablishmont, the North-Wosat Lumber Com- 
pany, havo erected mills at Selkirk, with a capacity 
of 26 million foot of boards per annum, and it is 
expected that this onterprise will not be the only 
one to be put into operation at this point. Largo 
quantitios of cord wood also will find their way by 
this access to Winnepog as fuel for the city, and the 
age idea seems now to he, that this West Sal- 
irk will be the shipping port for Winnopeg, the 
Greenock of this wostern Glasgow, A short branch 
from the main line at Kast Selkirk comes to the 
river on the oppuste side called the Colville Branch, 
two miles Jong. Lake Winnepeg is 264 miles long 
by an average of 3b miles wido, containing an aroa 
of certainly not loss than 9000 square miles, and is 
probably half as large again as Lako Ontario. Con- 
nocted with it, and parallel to it, are two other lakes, 
Manitoba and Winneposia, being together Cae a 
long as Winnepey and about half its bruadth. The 
wator area of theso three lakes may equal if it 
does not exceed Lakes Erie and Ontario put 
tugether. Busides the Red River and the Winno- 
peg, which come into it at tho south ond, it is 
the recipiont of the two Saskatchowans with their 
4000 or 6060 miles of navignble waters draining 
the land alinoat to the foot of the Rocky Moun- 
tuins, and w great number of other rivers from 
the eust and west, which together drain 400,000 
sguare miles of territory, probably more than any 
other Jake in the world. The waters of this lnke 
have beon variously ostimated at from Gd0ft, to 710ft. 
above the sea, and they find their outlet by the 
noble Nelaon River, a little over 400 miles long, and 
in evory respect a first-class strvam, which breaks its 
way dieagli aw low pass in the great Laurentian 
range, Port Nelson, at the mouth of the river, is 
about 80 miles nearer to Liverpool than Now York, 
and although but little known at present is destined 
to be an important sca-port. For 200 years, from 
two to five vessels per annum have sailed from this 
place for European or Amorican ports, and often 
under the convoy of a man-of-war, It is this 
port or a place to the north of it, Fort Churchill, 
towards which Canadian aspirations now tend as the 
future shipping place of the wheat crop of the 
north-woat, and whonever this great deaideratuin is 
carried out, it offectually settles the question of the 
wheat supply for England. The south ond of Lake 
Winnepeg is very shullow, as might be suspected 
from tho immonae amount of detritus brought down 
by the Red and Winnepoy rivers, tle marshy 
shores abound with fresh-water shells, and are the 
haunt of innumerable aquatic birds, amongst which 
are eight or ten varivtios of ducks, two of geese, 
pelicans, cranes, bitterns, and plovers. 
The Red River entors Lake Winnepeg through an 
immense area of rushes and willows by four mouths, 
the surface of the land being about un a level with 



















normal condition. 


marshy soil, and large 
hay ” are made by the 


channel. 
14 miles from the mouth of the river, the whole 


land rises, the river banks are 20 ft. above the 


water, the timber grows tu an imposing size and in 
considerable variety, and all the aspects of a level 
fertile country gradually come intu view. The old 
Stone Fort, which is the basia of the settlement of 
Weat Selkirk, is seven miles above this, and 2] 
milos above that again was urt Garry, which now is 
Winnepeg. 

Two miles on the main line west,from Winnepeg, 
a fourth branch turns off, originally a portion of the 
old line to Portage la Prairie, which was not pulled 
up when thut line was condemned, and which is now 
the Stonewall Branch, 18 miles long from the june- 
tion, or 20 miles from Winnepeg. By this old 
route it was 70 miles to Portage la Prairio; it is 
by tho new air line only 56 miles. Twelve miles 
along the road from Winnepeg is what is called 
Stony Mountain, which is about the smallest 
mountain perhaps that over was designated by that 
name, Tt is in fact an upheaval of a bed of limestone 
60 ft. abovethe prairie level, which shows a bold front 
facing to the wost. The rock is highly magneaian, 
containing often small Gaboadat masses which 
appear to hold magnosia in a greater proportion 
than lime, but it supplics Winnepeg with an excel- 
lent building material, harder aa whiter than the 
Niagara formation, and laminated in layers from 
2 in. to 2 ft. in thickness; when burnt it makes 
excellent lime, bettor and harder than the ordinary 
mortar of the older provinces. The provincial 
ponitentiary has beun built at this point, close to 
the railway, and one of the noticeable objects at 
present there is a herd of tame buffaloes running 
with the domestic cattle, and so far this expori- 
ment of the wardurs of the penitentiary appears 
to be a success, These bisons are hearty, vigorous- 
looking animals, fat and sluek, and excellent repro- 
wontatives of the original cattle of the district, 
but after a few crosses the buffalo characteristics 
syem to disappear, as the half-bred calves show 
much more of the domestic than the bison pocu- 
liarities. Excepting this little rise at Stony 
Mountain, the whole of this branch, in fact the 
whole of the district to Portage la Prairie by either 
route, is flat, excellent farming land of the pure 
prairie type. The soil is a thick atratum of rich 
black luam, overlying a light-coloured clay often 
mixed with tine stone gravel, and a sand of a light 
shade containing more or leas lime. In some places 
there are poplar ridges crossing the country, and 
many of the io lands are too wot at present to be 
of much use for wheat growing, but there is very 
little land that cannot be drained, and as breaking 
the sod proceeds, all will alike come into work, 
and prove, as muy be seen at the Portage now, one 
huge wheatfield divided only by almost invisible 
barb wire fencing, strotching over vast areas, and 
giving in the scason a magnificent forecast of what 
the future of thia great prairie will be when it is 
fully peopled and brought into thorough cultiva- 
tion. 

Bosides the two main lines of the Canadian 
Pacific and the four branches which diverge from 
Winnepeg, there is a seventh railway that has 
made some progress, and hag already some fifty 
miles in operation known as the Manitoba and 
South Western, ; at least two others are tolerably 
certain to be commenced at an early date, thus 
making this ten-year old city already a consider- 
able railway centre. The main line west follows 
generally the valley of the Assiniboine River for 
the next 180 miles, so far as such a tortuous stream 
can be aaid to bo followed by any road with any 
approwh to directness. This river runs through 


the lake, and it is six or seven miles from the lake 
before what can fairly be called dry land is reached. 
The exact junction is indicated by a sand bar, on 
which there is not more than 3 ft. of water in its 
During the summer months an 
immense area round this delta, which is covered by 
water the whole spring, produces a rank profusion 
of those species of grasses which delight in a rich 
uantities of this ‘‘ marsh 
ed River farmers during 
the summer and fal], which must al] be removed 
before the winter is over, or the freshets in the 
spring would take it away. About six miles above 
the bar, Notley Creek comes in from the west, 
which seema to bo the outlet for an immense 
quantity of the spring freshet, which, leaving the 
river above, flows over the low wet prairie tu the 
back of the settlement, and is intercepted again by 
Netley Oreek, which restores it to its original 
A little below Indian Village, which is 





the rich prairie soil in a trench from|30 ft.{to 40 ft. 
in depth, and with an average and very uniform 
breadth of about 180 ft. Its course from the junc- 
tion with the Red River is north-west, until it 
makes its first main bend 23 miles by the winding 
of the rivor, and 16 by the road, whore its direction 
ig first south-weat and then west. After making this 
bend its course is so remarkably crooked that a 
straight line drawn through the tract of country 
in which it meanders for a distance of 12 miles, 
would be cut eighteen times by the river, and yet 
in only four places would the river be 1000 yards 
from this centre line. In 1858 the last farm-house 
going west was 33 miles from Fort Garry, and in 
this distance there were only nine houses and 
farms. 

Portuge lu Prairie, the first town of any preten- 
sions, 66 miles from Winnepeg by the new route, the 
air line, unlike most of the stations on the railway, 
is not altogether a new creation ; for the place has 
been known and named for a century as being the 
nearest puint that the Assiniboine approaches Lake 
Manitoba. The old portage or carrying place 
between the two waters is nine miles long, and it 
is stated that at seasons of extraordinary high 
water tho canoes from wach can approach the other 
within « very short distance, This was in the old 
days a very important line of communication, and 
preferable to Lake Winnepog as the route to 
reach the Saskatchewan and all the north-west 
country to the back of it, as Lakes Manitoba and 
Winneposis are far quieter and safor for canoeing 
than the rough tempestuous waters of the larger 
Lake Winnepeg. The Portage, therefore, early 
becaine a place of importance ; here Verandrye built 
his ‘‘ Fort & la Reine,” and this was followed by 
others, until the Hudson’s Bay Company made this 
an important business dopit. 

Indian tradition tells us that this country was 























formerly occupied by the Mandanag, one of the most 
advanced of the Indian communities; that the 


Orees occupied the prairio country to the north- 


cast, whilst the Assiniboines, the natural cnemies 
of the Crees, lived to the south-west and south. 
Both of these nations at an early period came into 
possession of firearms, the Crees from the Hudson's 


Bay Company and the Assiniboines, who traded 


with Du Luth, and these two finally drove out 
the Mandans, who tovk up their abode on the 


Coteau de Missouri. After their expulsion this was 


the battle ground of the Crees and the Assinibvines, 
both at that tine numerous and powerful nations, 
and the only point upon which they were in accord 
was the uccasional pillage and murder of the white 
tradors. 
possession of the country, and at that time there were 
at the Portage three small forts belonging tv three 
different fur companies and each guarded by a few 
men, 


In 1780 the Assiniboines were in full 


The Indians came as uaual noisolessly and 
without the least warning, and in a short time two 


of the small parties were massacred and the booty 
carried off, 


The third post was defended by a 
Mr. Bruce, who was known amongst the Indians by 


the formidable name of Ketchie Minkman, that is 


Big Knife, and he proved true to his name, for they 
had to draw off their diminished numbers, leavin 
the resolute Bruee in possession of their slain an 
of his fort. Next year the small.pox broke out 


amongst tlie Assiniboines, and as lute as 1815 their 


bleached bones might be seen near their former 
encampmenta in this and the Red River valleys ; 


since that timo they have been ye the miser- 
able remains of their once powerful tribe. 


The more modern history uf Portage commences 
about 1854, when a clergyman of the Church of 
England, Archdeacon Ovuchrane, who was visiting 
the country with missionary views, purchased from 
a Salteaux chief who had tue‘ right of occupancy,” 
for the sum of 101, sterling payable in merchandise, 
a parcel of land comprising thousands of acrea, 
worth as much to-day per acre as he paid then for 
the wholo lot. Here a mission was commenced by 
this earnest and shrewd pioneer of the Cross; a 
church and parsonage were built, and aa the arch- 
deacon had a view to the earthly as well as the 
heavenly interests of his parishioners, he also built 
a windmill and other secular structures, which, 
together with the more sacrod edifices, formed the 
nucleus of a half-breed settlement henceforth to be 
known os the Portage. To this a detachment of 
whites and half.breeds from the Red River betook 
themselves, and so it became a village even before 
Winnepeg could boast such an advantage. In 18&0 
it was incorporated asa town, and the population 
in a ahort time afterwards almost jumped up from 
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800 to 2000. Building operations for the last three 
years have been very: brisk, and ite position and 
continued progress are now assured, t year no 
leas than nine hotels were in existence, and the 
rush was 80 great that it was a privilege often to 
have the floor tosleep upon. Itis undoubtedly tho 
most promising agricultural district near Winnepeg, 
and go far the best developed, the whole of the 
land between the river and the lake being taken up 
and in thorough cultivation. Itis this lake which 
has given its name to the provinces, and which 
itaolf ia named after a smal) mysterious island, in 
the lake from which, in the stillness of the night, 
issues strangely sweet musical sounds. The Ojibway 
Indians, who dwell in that neighbourhood, believe 
this island to be the home of the ‘‘speaking god,” 
which the word Manitoba means in their language, 
and will not land upon or approach it on any con- 
sideration, thinking that this would be a desecra- 
tion which would be followed by sume terrible fate 
for their impiety. The sound is caused, it has been 
ascertained, bythe beating of the waves on sore large 
and peculiar-shaped pebbles along the shore. These, 
with fragmonts of fine-grained, compact, sonorous 
limestone, that have fallen from the cliffs above, are 
rubbed together by tho action of the water, and 
give out a tone like distant church bells. This 
natural music is heard when the wind blows from 
the north, and as it subsides low plaintive notes, 
resembling the voices of an invisiblo choir, are 
audible. It hasbeen compared to a chant of the 
voices in some of tho Catholic churches in Europe, 
when the sound is deadened and mollowed by the 
heavy drapery which conceals them from the con- 
gregation. The effect here is very impressive, 
Tourists in the vicinity have been awaked at night, 
under the delusion that chimes of bells were ring- 
ing at a distance, and that their tones were heard 
rippling over the lake, The Ojibways havo a great 
number of legends about their speaking god, whom 
they profoundly and religiously revere, 
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THE INTERNATIONAL HEALTH 
EXHIBITION, 


Tue Darrius, 


THE large retail dairy establishments which have 
been organised in London within the last few years 
form a notable feature in the economy of our 
metropolitan food supply. These are well repre- 
sented at the Exhibition by means of three working 
dairies in which the complete processes of prepar- 
ing dairy produce for consumption are carried on, 
These establishments are all situated in the great 
south gallery, or rather in special structures built 
for the purpose which open into the south gallery. 
The firat exhibit met with in passing from the 
main entrance, is that of Messrs. Welford and Sons, 
Limited, of Elgin-road, Maida Vale, and the Home 
Farm, Willesden. This is a model dairy intended 
tu illustrate tha system carried out by this firm, 
and which has been perfected under the supervision 
of Drs. B. W. Richardson and F. A. Mahomed. 
Adjoining this is the exhibit of the London and 
Provincial Dairy Company (Messrs. Fuller and 
Watts, proprietors), who have several London 
establishments, the chief being at 4, Halkin-street 
West, Belgrave-square, and whose produce is ob- 
tained from their farms at Whistley, near Devizes. 
The third display of this nature is that of the 
Express Dairy Company, Limited, of Bloomsbury 
Mansions, W.C., and Goat Farm, Dorking, 

There is a good deal of similarity about all these 
establishments, although Messrs, Welford’s may 
perhaps claim to be the most artistic in design, the 
south gallery front being a ploasing representation 
of an old English exterior. The cows are placed in 
suitable sheda at the @agk of the premises, the 
centre part is occupied by the utensils used, whilst 
in front there is a retail bar from which buns and 
milk, curds and whey, strawberries and cream, and 
other delicacies are dispensed to the public with a 
briskness that should prove highly encouraging to 
the proprietors. 

The principal objects of interest on these stands 
are the centrifugal separators which are used for 
skimming milk. Since Mr. Wannieck, of Brinn, 
introduced Lefeldt's apparatus to the British public 
in 1879* the centrifugal syatem has made great pro- 
greas in the estimation of dairy produce workora, 
and at the present time the old system of separating 
cream from milk by allowing them to stand may be 
considered almost obsolete in large dairy eatablish- 


* See ENGINEERING, vol, xxviii, p. 21, 


menta, Of late several new descriptions of sepa- 
rators have been introduced, the Swedes and Danes 
apparently having taken the lead in this field of in- 
ventive ingenuity. It was stated, however, at the 
recent milk conference held at Gloucester that a 
new design was cuming from America that will 
distance in effectiveness everything that has pre- 
ceded it. 

At the present tine De Laval’s apparatus, which we 
illuatrated un page 341 of our thirty-second volume, 
is probably the one best known. This is shown at 
work on all threo of the standa under notice. As in 
Lofeldt's machine, a containing vessel is mounted on 
a vertical spindle. In De Laval’s separator, how- 
over, the operation is continuous, whilst the former 
had to be stopped in order to empty out the 
skimmed milk. i 

In the machines shown at the Exhibition the 
separating cylinder is about a foot in diameter, 
and at the bottom of this is placed a cup contain- 
ing aamall cone. On to this cone the milk falls in 
a continuous stream and escapes from the bottom 
of the cup, through a small pipe provided for the 
purpose, into the cylinder, where tho separation 
tukes place forthwith, The heavier constituents 
force themselves tu the outer part of the cylinder, 
and find an oxit through a bent pipe, which ter- 
minates ina small orifice in the upper part of the 
revolving vessel, which in turn leads to an outer 
atationary compartment, which is provided with a 
auitable outlet pipe. The cream remains in the 
centre of the revolving mass, forming an annular 
core. As this increases by the constant addition 
of milk, it rises in the upper part of the vosacl 
until w small opening is reached which allows 
of ita exit into a stationary outer casing from 
whence it is drawn off by a pipe. The machinca 
are designed to run at the excessive speed 
of from 6000 to 7000 revolutions per minute, 
and it is said that 60 gallons of milk can be sepa- 
rated in an hour, although in ordinary practica wo 
believe that 35 to 45 gallons would be «# fair esti- 
mate. Thia machine obtained a gold medal in 1882 
at the Royal Agricultural Society's Show at Read- 
ing, and since its introduction over 1700 have been 
sold. One horae-power is required to drive it. 

The Express Dairy Company show two novel 
énteifiigal separators, viz., the Nakskov, manu- 
factured by the Dairy Supply Company, and a largo 
double machine known as the Hamburg. The 
former has ao vertical spindle, but unlike others we 
have referred to, the driving pulley is above the 

revolving chamber, go that there is less likelihood of 
the belt getting wot and slipping. The method of 
extracting the products of separation is, we believe, 
novel in this machine, and it is also claimed that 
improvements have been introduced in the lubri- 
cating arrangements of the fuot-step bearing of the 
vortical shaft. We have not seen the machine in 
work and have failed to get further information on 
its special features. Thesecond separator shown on 
the Express Coimpany’'s stand is a double horizontal 
machine, that is tou say, the shaft lies horizontally in 
its bearings, the separating vessels revolving in a ver- 
tical plane. The latter overhang at each side of 
the foundation on which the apparatus is mounted. 
The centre part of the casing of the containing ves- 
sels is left open, and through the orifice thus loft a 
tube can be projected, until it is brought in contact 
with the interior aurface of the revolving mass 
of milk and cream, the latter of course being in 
the more central part owing to ita leas specific 
gravity. The tube strikes the interior of the 
cream annulus ata tangent, and its edge therefore 
detaches a continuous stream of cream which flows 
downwards through the bore of the tube into a 
auitable vessel provided for it. The action of the 
tube may be likened to that of a lathe tuol turning 
out a piece of hollow work, and indeed go far is the 
similitude carried that, we are informed, the ma- 
chine will spring or ‘‘ chatter” if the cutting edge 
of the tube is not kept fairly sharp. We cannot 
aay that we noticed any phenomena of this de- 
scription in the machine at the Exhibition, but 
probably in this case the ‘‘tool” had boon recently 
ground. The running speed is 1500 revolutions 
per minute, at which rate it is said that from 120 
to 140 gallons of milk can be separated in an hour. 

At the recont Gloucester Milk Conference, to 
which we have already made reference, Mr. Al- 
gernon Fawkes, the manager of Lord Vernon's 
Dairy Factory at Sudbury, Derbyshire, gave some 
intoresting particulars of the value of centrifugal 
separation. Taking as an example the fixed 
quantity of a million gallons of milk, Mr. Fawkes 





asaumed that 330,000 lb. of butter would be pro- 
duced, and if this were made from sweet cream it 
would realise 2d. per pound moro, which would 
represent an additional 27501, on the recoipts. The 
separated or skim milk would aniount to 900,000 
gallons, and under the old system this would be 
only fit for the pigs, and worth accordingly about 
& penny per gallon, or $7h0/, Separated milk, how- 
ever, as opposed to skim milk, can be sold for 
3d, per gallon, Which would give a total of 11,2501, 
Referring to the quantity of butter obtained from 
a given quantity of milk, Mr Fawkew stated 
that last year 6,00],821 Ib. of milk were re- 
ceived at Sudbury Dairy, and for each pound of 
butter produced 29.91), of milk were required, 
but better returns were expected in future. Aflor 
aw separator had had 962 gallons of milk passed 
through it, 4} lb. of sediment, consisting princi- 
pally of manuro, were taken out. This was in the 
summor when the cows were out to grass, in the 
winter the quantity of refuse mattur would un- 
doubtedly be greater, yet, even with the propor- 
tion mentioned, the refuse matter in a million 
gallons of milk would amount to about two tons, 
The value of centrifugal separation in this respect 
was pointed out in our first notice of the system in 
the year 1879, 

Machines running at the remarkably high apood 
of six or seven thousand revolutions a minute 
naturally require tu be well kept up, us any alight 
inaccuracies of adjustment would be likely to 
become speedily exaggerated. In order to attend 
to this point a skilled mechamie with a special 
knowledge of the apparatus would be neccessary, 
and in addition to this a competent and reliable 
man is required to superintend the working of 
the machines, It ia this fact principally that 
limits the range of usefulness of mechanical 
separators to large establishments, Mr, Fawkes 
gives ab instance of a farm consisting of 252 acres 
of pasture and 60 acres of arable land, the milk 
produce of which was wu little over 39,000 gal- 
lons a yoar, One separator working eight hours 
a day and passing 3b gallons an hour would dispose 
of 280 gallona of inilk, whilst a large Danish sepa- 
rator would be capable of dealing with over 600 
gallons a day. Now, ono operator could manage 
six machines alinost as easily us one, in addition to 
which a motor capable of driving half a dozen sepu- 
rators would not be very much dearer than that 
required for one, and practically would want no 
more keeping up. 

There are several varieties of churns exhibited on 
the three establishments, Messrs, Welford appear 
to favour Taylor's eccentric, which ia composed of 
an octagonal vessel made of hard wood staves and 
having projecting busses or points inside. The 
journals on which the barre) rotates are placed on 
the ends occentrically, and are not opposite to wach 
other, sv that the barrel revolves on ap imaginary 
line diagonal to its axis. It is claimed that the pro- 
jecting points break the butter up whilat in tho 
churn, 80 that it does not require the safne amount 
of working afterwards, On another part of the stand 
o larger churn of this description is shown, which 
will produce 150 Ib. of butter at one churning, oA 
novelty of this description is a churn the barrel of 
which is made of marble. 

Both Messrs. Welford aid the London and Pro- 
vincial Dairy Company show a good many of Messrs, 
Bradford and Co,’s dairy appliances, Amongst thom 
may be noticed the ‘diaphragm churn,” which 
consists of a horizontal barrel of octagonal shape 
which is mounted in a wooden frame. The dia- 
phragm, which divides tho barrel horizontally in two 
parts, and acts as # beater, consista of four flat pieces 
of wood placed at different angles to each other, 
and held together by a stout frame. The pins of 
which the barrel revolves du not run in bearings 
but are mounted on friction wheels being held 
in position by a slotted guide, Another churn 
shown is Bradford's ‘ Cotswing,” which is simply 
an oblong box with flat sides swinging in a suitablo 
framing. The principal churn on the London and 
Provincial Company’s stand is a large ‘* Lluthaway,” 
which is composed of a cylindrical barrel mounted 
horizontally in a frame aud fitted with fixed 
diagonal slats on the inside which act as beaters. 
Perhaps the most interesting of all the churns is 
one by Hathaway. It consista of one oblong 
flat-sided box, supported in the contre by an 
oscillating iron rod, which, with the containing 
vessel, forms an inverted pendulum. At ono end 
tho vessel has attached tu it a crank, the revolu- 
tion of which causes the ends of the box to rise and 
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full at the samo time, that is oscillates on the pivot 
formed by the attachment to the rod. The upper 
part of the box is curved at each end, and in this 
way a movement is given which causes two con- 
stantly falling streams of cream to meet each other 
in the centre, This is an excellent machine, and 
will no doubt soon make a good reputation for 
iteelf, The object to be aimed at in designing a 
churn, is to produce auch an action as will cause the 
fatty particles of the cream to adhere together and 
ao form butter. This is produced by the concussion 
of the oi) globules when thrown againat each other, 
and in the churn we are now considering the action 
appears to have been brought to something very 
near perfection, No beaters are required, the two 
atreama meeting in the contre, and indecd the 
churn may be run with the lid off. 

Of butter workora there are numerous examples, 
Bradford’s Albany is shown on all the exhibits 
This consiats of a table on which a fluted roller is 
made tv revolve by hand, The London and Pro- 
vincial Company show Bradford's ‘‘ Springfield” 
worker in operation, it being power-driven, In 
this tho fluted roller and the ciroular tray beneath 
both revolve, 60 thata compound action ia obtained, 
which ia vory effective in breaking up the buttor 
and extracting tho whoy. An admirably designed 
butter workor is shown by the Express Company. 
It consists of parta of two wooden cylinders, which 
are mounted in «a frame, and by means of levers are 
made to move face to face through segments of 
circles, The buttor is placed between these faces 
and receives that direct squeezing motion which is 
go desirably, as opposed to any grinding or tearing 
action, which is hableto rendor it soft and greasy 
and to deatroy the firmness which is so much prized 
by dairy workers. Amongst other apparatus shown 
si kawinionis capillary milk cooler, which may now 
be said to bw an indispensable adjunct to all large 
dairy establishments ; an Ingenious lift for lifting 
tho railway churns and tilting the milk into the 
tank used for containing it; and many other dairy 
eines of various descriptions are also exhibited. 

he London and Provincial Company have one 
of J. and . Hal)’s cold air refrigerators, and two 
of tho ostablishments are driven by Crossley’s Otto 
gas engines, which are doing a» much good work 
throughout the Exhibition. 


AMERICAN DREDGING MACHINERY. 

A rant of the extensive harbour improvements in 
progress at Oaklands, near San Francisco, consista in 
the excavation of a tidal basin to improve the scour, 
at or near the harbour entrance. The material re- 
moved by the dredging operations is depoaited in 
adjoining salt marshes, and retained there by means 
of embankments constructed along the shore line, Fo 
that a considerable area will be reclaimed, The 
plan on page “6 shows the extent of this part of 
the work, ‘The dredging machines employed are 
on the same principle as those used at the Grand 
Ameaterdam Canal works, that is to say, they belong 
to the type in which the material to be raised is 
first reduced by suitable machinery to a condition of 
mud, and then pumped to the surface, and delivered by 
means of a pipe line. Fig, 1 illustrates the general 
form of tie dredging machiuery used at Oaklands 
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Harbour. The submerged and mixing part of the 
atrangement consists of a horizontal wheel with 
rloughshares attached around the lower face. 
y means of steam power on the boat, rotation is 
given to this wheel, which is inclosed in a@ casing, 
4o that water can enter only on the under side. 
On the top of this casing is fixed the rising main, 
20 in, in diamotar, of a centrifugal pump, 6 ft. in dia- 
meter, placed on the boat. The delivery main of this 
pump, also 20 in, in diameter, is extended from the 
veasel by a line of wrought-iron pipe, with ball-and- 
socket joints and rubber connections; it is supported in 
vosition to the marsh where the mud is delivered. 
y this arrangement, which is shown clearly in the 
engravings, the material excavated, after being mixed, 
passes directly through the pump and delivery maine, 
and only comes to rest abe it is discharged, As 
much as 40 per cent, of solid matter can be carried in 
this way, but 15 per cent. is found by experience tu 
be the most convenient amount ; one obvious advantage 
resulting from this dilution being that the solid ma- 
terial ia more widely and uniformly distributed over 
the area to be reclaimed. The pump is driven by a 
pair of engines having cylinders 16 in. in diameter and 
20 in, stroke, and two other engines with cylinders 12 in 
in diameter and 12 in, stroke, drive the cutting and 
mixing gear, the winches, hoists, &c. Steam of 90 lb. 
to 95 lb. pressure is supplied by two 100 horae- 
power boilers. The greatest length of delivery pipes 
employed has been 2850 ft,, and through this length 
41,000 cubic yards of mud were delivered in 190 hours. 
™-~!~~ g period of eight months one of these machines 
raised and deposited 250,000 cubic yards, or an average 
of 30,000 yards per month, In one month of this period 
there were moved over 60,000 yards, through a dis- 
tance of 1100ft. The total expense per day of ten 
hours of one of these machines, including interest, de- 
preciation, and insurance, amounts to 100dols., or 
about 20/., and in connection with the work there are 
other expenses, as follow: 1. The construction and 
maintenance of levees or ombankments for confining 
the freshly-dredged material, 2. The services of nine 
or ten men to guide the flow and distribution of the 
material as it is delivered, The cost of previous dredg- 
ing operations on the Pacific coast by ordinar aPl 
ancea'has averaged 24 centa, or ls, por yard, while the 
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maximum expense per yard, with the system we now 
describe, is a maxiznum of 6 centa, falling in some cases 
to 5 cents per yard. The Oaklands Harbour dredgin 
operations are under the control of Colonel G. H. 
endell, of the United States Corps of Army Engi: 
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HETT’S GIRARD TURBINES, 

Amona Continental hydraulic ongineers the Girard 
frea-deviation turbine is almost invariably adopted for 
all heights of fall. On this side of the Channel much 
greater variety exists. oy turbines of the Fourney- 
ron, or outflow type, are working successfully, Scheill’s 
type met with «a very favourable reception, and 

illiamson’s vortox, with its offepring as now imported 
from the United States, have been very largely em- 
ployed. None of these turbine wheels answer well 
under heavy preasures, and tangent wheels with an 
inward flow fed by a series of one to four to five jets act- 
ig on the buckets, have been almost exclusively used 
when dealing with high heads, They are not, however, 
economical, as a great portion of the water passin 
into the whecls is again caught by the bucketa, an 
after passing outwards through them, is delivered with 
a velocity nearly equal to that of the wheel itself, 
robbing it of a portion of the energy which it had 
previously received. The Girard wheel is free from 
this objection, as the water passes outwards, and on 
leaving the buckets drops into the tail race and flows 
away. It is alao capable of giving a very satisfactory 
efficiency under high falls, although not quite equal 
to that which can he obtained by well-constructed 
wheels under medium falls, 

Our illustration above represents a amall turbine 
of this class specially constructed by Mr. Hett, of 
Brigg, Lincolnshire, for use in the Lake District. 
The water is directed on to the bucket through five 
openings, any number of which can be closed at will 
to auit the variations of power which may be required. 
Tho gate is, in these amaller sizes, moved by a crank 
within a water chamber; by this novel arrangement 
a Stanah gland shaft takes the place of the usual 
rectangular atuffing-box through which the curved 
gates slide, 

The Girard, in common with other outward flow tur- 
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AT THE TURIN EXHIBITION. 
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GONSTRUCTED AT THE WORKS OF THE COMPANY, TURIN; MR. C. C. FRESCOT, LOCOMOTIVE SUPERINTENDENT. 
| (For Description, see Page 32.) 


PASSENGER LOCOMOTIVE FOR THE RAILWAYS OF UPPER ITALY, 
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bines permita of a form of bucket which agrees very 
closely with theory. 

1t is expected that little wheels of this type will be 
largely employed for electric lighting for private re- 
sidcnces amongst the lakes. 

Wo understand that Mr. Hett has recently arranged 
two Girard wheels of 125 horse-power, each with 
300 {t. fall, for driving a cotton mill in India, 
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WRECK RAISING. 

We illustrate on page 27 of the present number a 
lifting lighter or pontoon which has been lately con- 
atructed hy Mesars. J. and G. Rennic, of Greenwich, 
for the Thames Conservancy, and the design and 
equipment of which embraces the results of the great 

actical experience which the officers of the body 

ust named have acquired in dealing with wrec 

and sunken vessels. The pontoon referred to is built 
of iron, and differs from the usual form of lifting 
lighter in several te, The old style of reed 
consisted of a strongly built iron barge with an 
athwatthip bulkhead at the bow and stern, a strong 
eee bampkin and davite, and some good bollards. 

hen in lifting, those pe Sak were secured 
to a sunken wreck by flexible steel wire hawsers 
the hight of which would be brought under the keel 
of the wreck, and the ends passed up one each side 
of the lighter, and only knotted about the centre 
of a shifting crossheam laid across the deck. The 
Conservators of the Thames have for years past used 
the floxible steel wire hawsers manufactured b 
Mesers, Bullivant and Co. for wreck raising and all 
other purposes, in licu of hempen hawsers or chain 
cables, and by the application of Messrs. Bullivant’s 

atont automatic nipper for holding, slacking ups or 
fetting go the flexible steel wire hawsers, they have 
been enabled to construct the present improved lifting 
lighter. 

arhe now vessel differs from the old type by the 
adoption of a system of construction similar to that 
applied to ordinary dredgers, and by an arrangement 
of water-tight compartments the whole length and 
breadth of the lighters, 

A well or open apace is provided through the centro 
of the lighter. This woll ia 60 ft. long, 2 tt. in breadth 
at the bottom, and 1 ft. Gin. at the top. At the fore 
and after onds of the well atiff athwartship vulkheads 
are placed, making the foremost and after compart- 
menta perfectly water-tight. The sides of the well ure 
plated in a similar manner to the ordinary side plating, 
ancl six etey nt compartments are formed on cac 
side of the well between the fore and ufter bulkheads, 
Other arrangements are made to insure great atrongth 
in conatruction with the result that amplo longitudinal 
and vertical rigidity is provided to withatand very 
heavy lifting atrains, leaving at the same time suflicient 
marl buoyancy to lift 400 tons with each lighter. 
The sections, plan, and elevations shown in our illus- 
tration on page 27 will explain the general arrange- 
ment of the hull, 

Aa before stated, the Conservators of the Thames have 
fur years past used the flexible ateel wire hawsera 
manufactured by Messrs. Bullivant and Co. on account 
of their groat handinoss and light weight. ‘These 
hawsers ure admitted to be far more durable than hemp 
and and so pliable that they can bo worked round any 
bitt or bollard, round which a hemp hawser of equiva- 
lent pbrsnigel will work, whilst being one-third the 
weight of hemp they are more easily handled. 

In addition to the ad ventasc ained by the reduced 
Weight and incroused strength of these hawsers, provi- 
sion is mado for instantaneously gripping and holding 
the ropes or letting them go inch by inch if saaggereee 
Vor this purpose Messrs, Bullivant and Co, supply 
vight of their automatic nippers to cach lifting lighter, 
these nippers being able to safely hold cach hawser up 
to a strain of 100 tons, The weight of the fluxible ateel 
wire hawsers supplied to each lighter is about 3% tons, 


whilst the weight of chain cable of equivalent strength | P 


would be 20 tons and the weight of tarred hemp rope 
1] tons. This difference in weight of the rope, and 
convenience of the holding arrangements enables the 
work of wreck raising to be carried out with about 
one-third the amount of labour formerly required, 
and at the same time insures an equal average atrain 
being brought on cach hawser, which was before im- 
possible, 

It will be seen from the illustrations that the hawsers 
are passed up through the well of the lighter, and by 
means of a series of cast-iron fairleads fitted at the top 
of the well may be snatched at any point and led to the 
nearest nipper, where as before explained the holding 
atrain on each can be regulated as required. 





PASSENGER LOCOMOTIVE ; UPPER 
ITALIAN RAILWAYS. 

Tne locomotive which forms the subject of our two- 
page ongraving this week, and which is further illus. 
trated on page 31, ia one which is being shown at tho 
Turin Exhibition by the Administration of the Rail- 
ways of Upper Italy. 1t was built atthe works of the 


company at Turin, under the direction of Mr, C, C. | Boiler: 


Frescot, the engineer-in-chief of the locomotive and 
rolling stock department, and it is intended for pas- 
senger service on a heavy portion of the system. 
Before deacribing the engine itaclf we may say a few 
words respecting the work for which it is intended. 

The existing line from Alessandria to Grenoa—a 
line constructed more than thirty ycara ago-—-crosses 
the Apennines at the Giovi Pass, and includes gradienta 
of from 30 to 35 per 1000 (1 in 334 to 1 in 28.6). 
This lines unites the most important port in Italy 
with the valley of the Po, and thence with Central 
Europe, and the traffic upon it, steadily increasing, 
has rendered necessary the laying out of a new railway 
which should supplant the Giovi line and present more 
favourable features, This line is now in course of con- 
struction, and will soon be opened. It will present 
padione not exceeding 12 to 16 per 1000 (1 in 83 to 

in 62.5), and the merchandise service upon it can be 
well performed by the powerful goods locomotives 
which the administration possess. This being 
ao, it was natural that steps ehould be taken to im- 
prove the passenger service. The character of the 
existing Giovi line is such as to necessitate two changes 
of engines on each run from Genoa to Alessandria, or 
vice vera, & distance of but forty-seven miles, and 
these changes of course increase the time occupied on 
the journey: Under the new conditions, the problem to 
be dealt with was the production of a locomotive 
capable of hauling trains of 120 to 130 tons up gradients 
of | in 83 to] in 62.5 at 5 pain of from twenty-five 
to twenty-eight miles per hour, and capablo also of 
taking the trains over the remainder of the line with- 
out change, developing a speed of 60 kilometres (37} 
miles) per hour on the levels. It was to meet these 
conditions that the engine we now illustrate was built. 

Referring now to our illustrations, it will be aeen that 
the engine has three pairs of coupled wheels with a 
four-wheeled bogie in front, this arrangement bein 
adopted to give a large amount of adhesion combine 
with the necessary flexibility for traversing the curves. 
The springs of the two hind paira of coupled wheels 
are connected by compensating beams, and all the 
springs are fitted with india-rubber cushion springs 
applied to the apring linke as shown, The framing is 
substantial, the main frame plates being well stayed 
transversely. The cylinders are outside, as is also the 
valve gear, which is of the Gooch stationary link type. 
The eecentrica are carried by return cranks, and the 
slide valves work on inclined faces above the cylinders. 
A special feature in the denen of the engine ia the 
boiler, which is of a pattern which has been little used 
in Europe, although it has been employed to a con- 
siderable extent in America, ° As will be seen from 
our engravings, the firebox is provided with a combus- 
tion chamber which extends into the barrel of the 
boiler, thua keeping the tubes of moderate length not- 
withstanding the great length of the boiler, and in- 
creasing the amount of direct heating surface, The 
use of the combustion chamber alao facilitates the 
attainment of complete combustion, and renders the 
tube-plate less liablo to injury. The boiler has also a 
large water capacity. 

‘he structural details of the boiler are clearly 
shown by our engravings. Frum these it will be seen 
that the firebox crown is stayed direct to the outer 
shell, the tendency of the crown of the latter to spread 
tranaversely buing resisted by strong croas-stays, 
There are no longitudinal stays, the back plate of the 
firebox casing and the smokebox tube-plate being 
atiffened by plate stays as shown, ‘Tho girder stay 
on the back plute of tho firebox casing is made ver 
deep, and is perforated to allow of the passage of the 
roof stays as shown in the longitudinal section. 

The bvilor carries a large dome at the front end, 
thia dome containing the regulator, which is of the 
gridiron type, the main valve having a relieving valve 
on the back, The smokebox is titted with petticoat 
pipes, the exhaust nozzle being kept low as in American 
ractice. The boiler is fed by two Friedmann in. 
ectors, aud the engine is fitted with the Westing- 
ouse automatic continuous brake. 

The chief dimensions of the locomotive under notice 
are as follows ; 


Cylinders and Valve Gear: ft. in, 
Diameter of cylinders 1 6.7 
Stroke ‘i - ey vik ai 2 0.4 
Distance apart of cylinders from centre 

to centre ... oa bo as ae 6 9.9 
Throw of eccentrica ae i wv  O 23,44 
Angle of advance of eccentrics 32 deg. 

Outside lap of valves —... am . O 1,18 
Inside _s,, 3 es ik 0 0.00 

Frame and Wheels : 

Distance apart of frames 4 0.4 
Diameter of coupled wheela 5 6 

” yy DORIS my tee ves 2 9 

9 ” bearings of coupled axles 0 7.5 
Length ” ” 99 », 9 0 9.8 
liameter » bogie ,, 0 &.5 
Length ” rT) ” ” 0 9,4 

Boiler : 

Length over all 26 10,8 
mi of barrel ... 18 10.4 


ft, in, 
Diameter of barre] inside largest plate 4 0 
eal ay of firebox casing... si w TILA 
Width _,, oat top 4 10.7 
- ‘3 ‘3 bottom 3 10.8 
Length of smokvbox inside 3 7.7 
Diameter aa ‘3 bs = 4 6.0 
Thickness of plates of firebox casing... 0 0,68 
a “ barrol... vr 0 0.61 
‘ of amokebox tube-plate... 0 1 
Length of inside firebox at top... ry ars 
Height és front 5 10 
Width ; be es? za 3114 
pene of combustion chamber 211 
Width as éy ee 4s 8 10.2 
Height ‘i si wea CO BB 
Thickness of tube-plate (copper) wo O11 
‘i side and end plates (cop- 
per) ee Bae ae 0,68 
Thickness of crown plate (copper) 0 0.79 
Number of tubes (brass) a3 
Diameter ,, (outside)... uw = 0 1,97 
Len - een tube-plates 12 6~ 
ickness =, eae eee ee 0 Or 
Least diameterof chimney .. .. 1 46 
Working pressure... ... .. 147 lb, pereq, in 
Heating and Grate Surface : a“. o 
Heating surface of firebox ....., 168,6 
‘9 a tubes... « 1171.2 
Total ... 1884.8 
Firegrato surface... ie Sawa. SG 28,7 
Flue area through tubes... an 8.3 
Least area through chimney _... ay 1.04 
Ratio of grate surface to total heating 
aurfuce .. ee wee ae BBD 
Ratio of flue area through tubes to . 
grate area ie ai ais w= 137.18 
Ratio of least area of chimney to grate 
aren wae sas 5 .  1:238 
The weight of the engine is 49 tons empty, and 


53 tons in working order, this latter weight being dis- 
tributed as follows : 


tons. 
On bogie wheels Hie L5G die ow 1b 
»y 1st coupled wheels an sh w=: 12 
9? 2n ') 99 oon oe vee ote 1 
” ” ry) on te oe 12 
Total 58 


From the dimensions which we have given above it 
follows that the tractive force which the engine is 
capable of exerting for each pound of effective pres- 


sure per square inch on the pistons is = atl Foes 


129.3 1b. The tractive force which the engine will be 
capable of developing in regular work is calculated hy 
ite designers as 7400 Ib., while its maximum tractive 
effect is put down as 5 tons, a pull which there is 
ample adhesion for utilising, We may add that on 
taking the trains for which it is designed up the 
gradients of 1 in 62.5 named above, it is probable that 
the engine will have to exert a pull of fully 4 tons, 
this pull at the apeed of about 28 miles per hour being 
equivalent tv the development of over 650 horse-power. 
Altogether, the engine we have been describing is 
an interesting example of recent Continental locomo- 
tive practice, 
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STAUFFER'S LUBRICATOR. 

THe system of lubrication known under the name of 
ita inventor, Mr. Stauffer, of Berne, includes both a 
lubricating material, and an apparatus for its applica- 
tion. It isin extensive nao upon the Continent, and 








Y | is stuadily yaining ground in this country, although 
not at the rate that its good qualities would warrant. 


a8 





We have had considerable opportunities of seeing it 
in operation and can testify to its uy and 
efficiency. The lubricant ia a grease prepared from 
mineral and vegetable oils of such consistency that it 
will flow under pressure, but not other Ite 
melting point varies from 176 deg. Fahr. to 212 deg. 
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Falir. according to the purpose for which it is pre. 
pared, and it is applied by means of the cup shown in 
the annexed illustration. This is made in two parts ; 
the lower is provided with a small central hole and is 
screwed into the bearing, and the upper is filled with 
lubricant, and acrewed on to the lower, As the upper 
one is rotated its contents are forced forward into 
the bearing, u partial turn at a time being amply 
sufficient, Half a turn once a fortnight suffices to 
keep an ordinary shaft bearing in good condition, one 
turn every four or five daya is sufficient for a high-speed 
loose pulley, one turn a day for an engine crank-pin, 
and onc turn every six hours for a dynamo machine 
running at 900 revolutions per minute. Bearings of 
difficult access can be supplied through a pipe and the 
crank-pin of a constantly running engine through a 
hole drilled up the shaft and crank-arm, and emerging 
in the centre of the pin. Nothing is wasted in 
drippings, and there is no danger of the oil-ways 








becoming clogged, because being constantly filled with 
the com on, air and dust cannot enter them. 
Mesara. Trier Brothers, of 19, Great George-atreet, 


Weatminster, are the manufacturers in this country. 


NOTES FROM THE NORTH. 
GLasaow, Wednesday. 


G Pig-Iron Market.—The warrant market waa a 
turn weaker last Thursday, and prices closed 4d. under 
those of the previous day's close. There was a fair demand 
during the forenoon and prices advanced from 41s. fd. to 
41s, 6d., but fell again to 41s, 44d. cash, and from 41s. 7d. 
up to dis. 8d., declining to 41x. 64d. one month, the close 
being sellers at 418, 44d. cash and 41s, 7d. one month, 
with buyers offering 4d, per ton lower, The quotations in 
the afternoon were 41s, 5d. down to 4)s. 4d, cash and 
41a. 7d. to 41s, bid, one month, the market closing with 
nellers at 41s, 44d. cash and 41s. 7d. one month, and 
buyers at 4d. less per ton. Friday’s market was rather 
firmer, With business done on forenoon 'Change at 41s. 4d. 
and 41s, 44d. cash, alav from 41s. 54d. to 41s, 64d. one 
month, with buyers at the close oeritis the top prices, 
and sellers asking 4d. per ton higher. Pricer ndvanced 
in the afternoon to 41s. 6d. cash and 41s, 74d. one month 
and sellers at the close were wanting 41s. 4d. cash an 
41x, 74d. one month, with buyers offering 4d. les# per ton. 
There was an easier market on Monday, with trans- 
actions reported during the forenvon at 418. 5d. 41s, 5d4d., 
and down to 41s, 4d. and 41s, 44d, cash, aleo at 41s, 74d, down 
to 41s, Gjd., one month, the close being sellers ut dls. 44d. 
and 44s. 7d, cash and one month reapectively, with buyers 
offering 4d. per ton lower. Very little change tovk place 
in the afternoon. Yesterday’s market was characterised 
by a lower tone, the prices in the forenoon being down tu 
4in, 84d. cash and 41s. 54d., while in the afternoon, 
41x, 24d, cash and 41s, 44d. one month were accepted, the 
close, however, being a slight degree firmer, Luring this 
day's forenoon market the prices ranged between 41s. 44d. 
and 41s, 84d. cash, and from 41s, 44d. to 41s, 5d. one 
month, and in the afternoon the top prices were 41s. 24d. 
and 41s, 54d. one month, which were atill quoted at the 
close. Almost the whole of the business now doing in the 
Glasgow pig iron market is in the hands of the trade, and 
although somewhat large operations occasionally take 
place they seem to be carried on for only the turn of the 
market. The lifeless condition of the trade ia generally 
acting as a check on the public taking much practical 
intereat in pig iron. Not only does the market continue 
dull and inanimate, but the prospects do not riper to ba 
in any way improved. A good demand is still showing 
itnelf in respect of some of the special brands, the quota- 
tions for which are firm, while other brande are neglected. 
It is stated that although things remains quiet in gencrul 
trade, the tone_is more hopeful in sume departments, 
Americun and Canadian orders now coming ‘to hand are 
both few and for limited quantities, and the domandr on 
Russian account have now been pretty well met. Thro 
are at vee 96 blast furnaces in actual operation, 
an additional furnace having blown in during 
the past week at Coltness Iron Worka, A year ago 
there were 118 furnaces blowing. woek’s xhip- 
nents of pig iron from all Sootch ports amounted to 
14,612 tons, as against 8188 tons in the preceding week, 
and 12,398 tone in the corresponding week of last your. 
They included 1850 tons to the U Btates, 600 tons 
to Canada, 450 tons to Australia, &o,, 877 tons to France, 
924 tons to Italy, 1228 tons to Germany, 278h tonsa to 
Ruasia, 657 tons to Holland, 135 tons to Belgium, 164 tonr 
to Spain and Portugal, 17) tons to China and Japan, and 
lesser quantities to other Coufftries, During the six months 
ending 2&th of June, the shipments of Seotch pig iron 
ainounted to 281,822 tons, as compared with 314,616 tons 
in the eorcsepone ae aperion of 1888, and $15,076 tons for 
the same period of 1888, The stock of pig iron in Messrs. 
Connal and Co.'s warrant stores yesterday after- 
noon stood at 588,686 tons, as st 588,852 tons yester- 
day week, showing for the week a decrease of 186 tons. 


Clyde Shipbuildiwg Trade.—If we were judged by the 
new shipping put into the water last month it might be 
concluded that the shipbuilding trade of the Clyde was 
very bury, but as is well known that is not the case. - The 
tota] output was certainly heavy, namely, 29 vessels of a 
total of 33,221 tons, an amount which, however, was wx- 
ceeded in the corresponding month of 1888 and 1882 
when the output was, respectively, 45,426 tons and 
41,810 tons; but never in any preceding month of 
June wae last month's tonnage output exceeded. J)urin 
the ba aix months the returns are—143 vessels an 
149,928 tons, the total in the corresponding six months, 
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of the three years immediately preceding being, respec- 
tively, 195,986 tons, 167,608 tons, and 156,670 tons. In 
the corresponding six months of 1880 the total output of 
new shipping onthe Clyde was not any more than 112,000 
tons. One of the most remarkable facts connected with 
last month's output is that the ateel shipping launched, 
amounted to 27,000 tons, or fully three-fourths of the 
whole. Another interesting fact is that threo of the 
steamers launched Jast month gave an agprezate of 17,000 
tuns. They were the Cunard Liner Timbria, 8000 tons ; 
the Awara, 5000 tons, built by Mossra. Donny and 
Brothers for the London and New Zealand passenger and 
cargo service, andthe Allen Liner Siberian, 4000 tons. 
Nono of the other steamers exceeded 1700 tons, wheres a 
atecl ailing vessel of 2441 tons was launched by Meaars, 
John Reid and Co. All the steamers launched last month 
were acrews, with one exception. There are now between 
90; and (100 vessels in hand in the various shipbuilding 
yards on the Clyde. 


Castlehill Iron Works. ~The Shott’s Jron Company 
have intimated that the{workmen employed at the Castle- 
hill Iron Works, and the pits connected therewith aru 
now to hold themselves as engaged from day to day, no 
notice or warning to quit being required on either side, 


Wages in the Malleable Iron Trade.—Notice has been 
given to the ironworkers employed at the malleable iron 
works inthe Motherwel) district that reductions of 24 per 
cent. are to be made on the wages of millmen, foremen, 
and shinglers, and 3d. per ton on the wager of puddlers ; 
and the workmen ate all on one day’s notice. ia is the 
second reduction of wages made this year, and the rates 
now paid are the lowest known in Scotland in the history 
of the malleable iron trade. 


Depression in the Dundee Engineering Trade.—At pre- 
rent the on neering trade is in a very depresned state in 
Dundee, Up till the autumn of last your great activity, 
as a rule, prevailed ‘in all ‘the foundries; but work then 
became comparatively scarce, and the unsatisfactory con- 
dition of the shipping trade and the depression in the 
textile industries having resulted in the cancelling of 
several important orders, matters now present a very 
gloomy aspect. In one of the foundries jin the town, 
where a night shift till recently was required, over forty 
men were dismissed on Thursday night, making in all 200 
dismissals within a short time, while in other workshops 
Soepente reductions in the ataffs have been necessi- 
tated. 


Engine Works Extension at Dumbarton.—Mesers. Denny 
and Co., engineers, Dumbarton, have just received 
authority from the Dean of Guild Court to erect an 
engine-house and electric light apparatus house in connec- 
tion with their works. It is stated that the two firma in 
which Mensarr, Dewy are the leading partners have now 
secured for their exclusive service an electrical engineer, 
who will take charge of all tho electric lighting on the 
ships which Messrs. Denny build. 


The New Railway from Keith w Buckie.—So much pro- 
grew has heen mado recently with the Highland Railway 

Yompany’h new branch line from Keith to Buckie and 
Porteasie, that it is understood there is every likelihood 
of the line being opened for traffic very shortly. The 
Government Inapector, will, it is stated, go over the 
workar about the 12th or 16th of this month, and as the 
line has been laid and finished with great care, it is 
believed that the works will meet with his approval, The 
new railway branches off from the Highland Railway 
Company's present line at Reith, and travela in a 
northerly direction as far as Buckie, and then in an 
easterly direction until Portessie ia reached, a total dia- 
tance of 184 miles. There will be five stations along the 
line, at Forgue, Hnzie, Rathven, Buckic, and Portessie. 
The distance from Keith to Buckie, including stoppages, 
will be run in less than half an hour. The number of 
bridges which had to be erected was conriderable, yet the 
works have not proved to bo of a very expensive character. 
The tota) eatimated cont was 96,000/,, anc it is believed the 
line wil] be completed and opened for this sum. 


The New Harbour Works at Wick - The financial 
arrangements with the Public Works Loan Commis. 
sioners, fur an advance of 50,000/., nt ay por cent., for the 
improvement and extension of Wick Harbour, have now 
heen completed. ‘Theo improvement rcheme, as recently 
modified by Mr. Rendel, civil engineer of the Board of 
Trade, and Mr. Barron, the resident engineer, will, it is 
estimated, cont 97,0007,, and the balance beyond the sum 
to be advanced by the Loan Commissioners will be made 
up from surplus revenue, 


More Rapid Steaming.—Tt ia claimed on account of the 
lant ontward run of the new Dominion Line steamer Van- 
couver from Liverpool to Quebec that it is the fastert 

assage on record, namely, ( days 16 hours 15 minutes, 
She was built ky Messrs, Charles Connal and Co., and 
engined by Messrs. John and James Thoinson, Glaagow,— 
Last Saturday night, the Belfast steamer Corilla, belung- 
ing to Mowsrs. G. and J. Burns, Glasgow, made the pas- 
sage from Belfast to Greenock, over 120 miles, in about 
six hours, being the fastest run on record of a vessel of 
her class between those two porta.—Another fast run of 
the Oregon (now 9 Cunard Liner) has to be put on record. 
Her last run home from New York to Queenstown wax 
accomplished in 6 days 14 hourr. On the S0th ult. she 
logged 440 knots.—The Allan Liner Parisian arrived at 
Moville from Quebec last Sunday morning and at Liver- 
wol the same evening, making one of the fastest passages 
hatte from the St. Lawrence yet on record, and only sur: 
passed by a former run of the same vessel. 


Opening of a New Harbour at Johnshaven, - Last Satur. 
day afternoon anew harbour, constructed at Johnshaven, 
at the expense of Mr. Hercules Scott, a well-known Kin- 
cardineshire janded proprietor, was formally opened by 
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that gentleman for tho benefit of the fishing pulation 
of the district. It was designed by Mr, Wi let, C1, 
Aberdeen, and has cust upwards of 4000/, 


Creenock Ratlway Compensation Caae—Claim for 4 0001. 
—Merars, John Fullarton and Co,, Bogston Saw Mills. 
near Girectiock, has Jodged a claim for 48,000/, with the 
Glasgow and South-Western Railway Company, ar oom- 

cnwation i se eis semis Ye aline of railway 
In course of construction from that company’s « 0 
the James Watt Dock at Garvel Park, aie cas 
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NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MippLEsnroucn, Wednesday, 

The Cleveland Iron Market.-- Yesterday the quarterly 
meeting of the North of England iron and allied trades 
wan held in the Royal Exchange. There was a thin 
attendance, and the tune war quict. The nominal price 
of No. 3 Cleveland pig was 378, por ton, but vory little 
buaineas was transacted, Buyers did not seem disposed 
to pay the price, preferring to take the chance of buyin 
on better terms later on. There is more pressure to fe 
forge iron, which is quoted under 85s, 6d. Shipments 
continue fairly good this month, but there are not such 
large exports to Russia as there were in June, 


The Make and Diaposal of Pig Iron in Cleveland. —Of 
the 156 blast furnaces in the North of England 99 were in 
operation during June, 67 being out. 


The Wages Question.—Under the sliding scale which 
regulates the wages of blast furnacemen in the North of 
England and Cleveland ironstone miners, the accountant’s 
certificate leaves the wages of the blast furnacemen un- 
atered for the ensuing quarter, and slightly reduces the 
miners’, 


The Manufactured Iron Trade- Thore ia n> improve- 
ment in the manufactured iron trade, Prices are wn- 
changed. Must of the works are only in partial operation, 
and w# large number of men are out of employment, At 
present there is no indication of better trade, 


Engineering and Shipbuildiag.-—On the northern rivors 
the aspect of affairs is most discouraging. The marine 
engine builders have little or nothing to du, and the ship- 
yards, which a year ago were in full swing, are silent and 
empty. So long aa so many steamers are laid up owing 
to unremunerative freizlits there will be no demand for 
new vessels, 


The Coal and Coke Trades,—Thore ik no alteration in 
the aa trade, and prices are the same ne those last 
quoted, 


The Salt Trade.—Mewsers, Bell Brothers continue to 
work successfully their salt pans at Vort Clarence, Mid- 
dlesbroungh. As the pioneers of the salt. trade, they are 
reaping the reward of their enterprixe. Near their great 
iron works they are building alkali works, which will 
soon be ready to utilise the salt. Other companies who 
intended to work the aalt seem to make slow progress 
with their boring operations, 
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WATER SUPYLY OF THE AGRICULTURAL SHOW At SHREWA- 
BURY.—The water supply for the Show ground this year 
in on euch a scale as to more than equal the requirements 
for the water works of many a smull township, No less 
than 15,000 pallons per hour will be required to meet the 
wants of the exhibitors and cattle; and this yeur for the 
first time Norton's Abyssinian tube well system has been 
adopted, Tor this purpose Messrs, Le Grand and Sut- 
cliff, of London, have furnished eight 8-in, tube wells 
coupled tu one cast-iron main, and an abundant supply of 
pure clear water haa been obtained. A steam pump draws 
the supply from the central G-in. outlet in the main and 
forces it up te the distributing tank, a distance of about 
BOO) yards, the whole forming a complete water workie 

SouTH AUSTRALIAN Raitways.- A discussion has beun 
eee with reforeuce to the construction of a railwi 

rom sole point on the Great Northern Railway of ah 
Australia to tap South-Wostern Queensland and a part 
of the south-weat of New South Walesa, but particularly 
the former, The matter has been referred to over and 
over again in the South Australian Parliament, and there 
isa general conviction that a line must be made. The 
diticulty is what route should be adopted. On this point 
a controversy has been going on for months between per: 
done of opposite opinions, both sides claiming equal 
knowledge of the country and equal disinturestedness, 
Two routes have bean anggested. Alony one a survey has 
been made, and by that survey one section of disputanta 
are prepared to stand. The other side suyyenst a different 
reute, Which is now being surveyed, 

Putney (New) Brwae,—The corumony of laying a 
memorial stone in this structure will be performed by the 
Prince and Princess of Wales to-morrow (Saturday) at 
8pm. The official programme ia as follows: Their Royal 
Highnesses_ will proceed from Marlborough House vid 
Knightsbridge and Fulham-road, over Putney Bridge to 
the entrance to the new bridge at the northern ond of 
iy Uda Putney. They will there enter the works 
and see models and plans of the bridge in a small pavilion 
clore to the atone to be laid. After laying the stone their 
Roya) Highnesavs can, if they are so disposed, proceed 
for a short distance over the temporary bridge te nee the 
piers in course of construction within the dam. Return- 
Ing to the entrance where they left their carriuge, their 
Royal Highnesses will then drive back by way of Putne 
High-street, Wandsworth High-street, Y urk-raad, through 
Battersea Park and over Chelsea Bridge, 
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One of tho most striking oxhibits in the lronch 


Court at the Health Exhibition is that of Messrs. | 


Sppe Brothors, of 6, Rue dos Chasses, Clichy, Soine, 
and consists of apnea for blowing glass by means of 
compressed air. On the present page wo give illustra- 
tions of the various parts of this apparatus and annex a 
description of the mothod of working. The compressed 
air required for the glass blowing operations is obtained 
by an engine which should have by preference two 
cylinders arranged so as to work, if necessary, in- 
dependently of each other, and each one to be capable 
of supplying the different apparatus at work with air 
compreased to the requisite degree, Independent re- 
nervoirs to act as accumulators are alao aS peat and 
into these the air is forced at a pressure of about 70 1b. 
to the square inch. This is considered the most ad- 
vantageous pressure, not oy as tending towards the 
test economy in the utilisation of motive power, 

ut also because it allows of accumulators of a 


GLASS-BLOWING 


ENGINEERING. 


APPARATUS AT THE 


modorate size and weight. The total capacity of the 
resorvoirs should be sufficient to enable them to 
supply the plant in use with air for twelve hours at 
least. Tho compressed alr is alao used for the process 
of pressing glass, and in this case a storage capaci 
of two hours is considered sufficient if the engine is 
capable of keeping up the supply: 

© reservoir preasure of 70 lb, is much too high 
for the purpose of blowing under the ordinary condl- 
tions of glassmaking, and in practice it is reduced to a 
lower constant eng by means of an expansion 
regulator. The latter may be on the liquid principle, 
either water or meroury being used, although a dry 
2 lator is preferred, 

n the Exhibition the reservoir shown consists of a 
long cylinder with closed ende fitted with a pressure 
gauge and having » Pintech’s lator for controllin 

e eduction of the compressed alr. The expand 
air sheuld vary in pressure according to the nature of 
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the ylass being manufactured, but should always be 
constant for the same work, The following are given 
as minimum pressures : 

: lb. per square inch for bourse glass. 


99 9 33 8 sd 
white goblet glass or 
“half crystal, . 


oy ” » bottle 
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atuffing-box e. The screw / can be raised or lowered 
| within the hollow piston-rod by means of a fixed 
nut 7, and is prevented from turning in the plston- 
rod by u feather guide, ‘The core A is attached by the 
collari, The slide valve is marked, and the pressure 
ja admitted to the valve cheat through the orifice &. 
The lever m, pivotted atx, is used for working the 
slide valve. By pressing down on the lever +, which 
works in the slot a, the slide valve iadrawn down and 
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The various pipes for the conveyance of the air may be 
of lead or cast iron, but wrought-iron tube is preferred. 
It is desirable that the pipes and connections should be 
easy of access in case of leakage. For the pressing of 
glass, or blowing bottles and window glass Messrs. 
Appert prefer the air pipes to be placed in the upper 
part of the workshop, whilat for blowing goblets in 
cryatal or glass the air connections should be placed 
under the floor, In the latter case the communication 
would be by means of openings provided with stop- 
cocks which would be placed in convenient positions 
near the furnaces, Each connection should be fur- 
nished with a gauge for indicating exactly the amount 
of compression, Watcr gauges are used fur low 
preasures, whilst metal gauges are required for higher 
pressures. 
The most prominent feature in the stand at the Ex. 
hibition isa glasamaker’a bench, of which Fig. lis an 
end elevation and Fig. 2a plan, This consists of an 
ordinary bench, on each side of which is placed a 
couple of long arms as shown, the right-hand one being 
marked a. These serve as reata or supports on which, 
during work, the blowing tube rolls in a horizontal 
ition. The latter ia not shown in the illustration, 
ut fita into the socket d, Fig. 2, which is shown in 
detail in Fig. 3. This socket ia aupported on a small 
carriage, which in turn travels on the framec, being 
ided by the four horizontal guide-wheels on rollers 
ay b, and resting on a vertical wheel running on 4 
croas rail as shown in Fig. 1. The socket, or ‘ blowing 
sleeve,” haa an india-rubber cone a (Fig. 3) attached to 
the conical ring b, and this in turn is fixed to the case c. 
The end of the blowing tube forms a plain nipple 
which fits into the oone and makes a joint. The 
aocket will rotate on ita axis, as it is attached to the 
flexible air tube (shown in dotted linea in Fig 2) by 
means of a swivel joint at e, Fig. 2, and the blowing 
tube can therefore be rolled along the bench arma as 
required. A self-closing cook for controlling the air 
admission is fixed underneath the bench, and is worked 
by a pedal. 7, 
Thia bench or chair can be i eck for all the 
various operations of glass-blo , and also for 

jercing the mass of glass. By it the service of the 
blower, ordinarily a boy can be dispensed with, On 
the stand at the Exhibition a large glass globe rO- 
duced by this machine is shown. It is about 3 ft. 
6 in, in diameter, and was blown at a pressure of 
28.5 lb, aquare inch. This however is smaller 
than s globe originally intended for exhibition, but 
which unfortunately got broken in ee: These 
balls are used for cutting up into watch glasses, 

Figs. 4 and 5 show a sectional elevation and a er of 
a second description of apparatus. This is for blowing 

lass in a vertical position, In this case the blowing 
nleeve a is oninted of a horizontal pivot 5, which in 
turn pivote at c, sothat a univereal motion is obtained. 
The fork f ia for holding the tube when not in use. 
This apparatus is more especially applicable to the 








blowing of thick gaa globes of large dimensions, and 
matrasses for chemical purposes, such as the prepara- 
tionof camphor, It alao serves for blowing the balls 
outof which thin annular pieces of glass placed on 
candlesticks are made. 

A “ swan-neck” apparatus, especially designed for 
blowing glass moulds, is shown in Figs, 6 and 7, In 
this case the chair or bench is transformed into a stool 
with steps 7. ‘The swan-neckc, which will revolve in 
the nide tube d, has attached to it a flexible tube by 
which the compressed air is brought to a hand expan- 
sion cock b. A sect screw g clamps the swan-neck 
when required ; ais the blowing sleeve, and the air. 
pipe connection, The spear ee may be moved from 

lave to placo as required, It is used for moulding in 

ed or revolving moulds and making bottles, gas and 
lamp glasses, decanters, perfumery bottles, and articles 
of a like nature. 

At the back of the stand is shown a “ Universal 

lass-blowing apparatus,” which we illustrate in 
Figs. Sand 9. This is used for producing such articles 
as globes, tubes, cylinders, clock shades, &c., or for 
enabling the glass to be pierced in all pose posi- 
tions of the blowing iron. The two pedals p Partha 
above the platform u, and by means of a rod / and 
lever ¢ work a stup-cock 7, situated at the upper part 
of the workshop. Thiscock is placed in a branch tube 
of the compressed air main and is attached to the 
flexible tube a, which eam over a pulley o, « being 
a counterbalance weight. The coupling sleeve b fits 
on to the end of the blowing iron, and ia connected to 
the tube a by a swivel s, which turns in a stufling-box 
joint, By pressing on one or other of the two pedals » 
the cock r is opened for the purpose of effecting the 
various operations of blocking, clongating, and pierc- 
ing the cylinder or other article under process of 
manufacture. 

Several glass tubes are shown at the Exhibition. 
Two about 6 ft. long and 10 in, in diameter, blown by 
an air-pressure of 3 lb. per square inch, and two 
others about 14 ft. to 15 ft. long and 6 in. in diameter, 
which were blown by a pressure of 14 1b. per square 
inch. The machines we have described are all ex- 
hibited at the Exhibition, but in addition to these 
Messrs. Appert Brothers employ other apparatus used 
in the process of manufacturing glass. Although 
none of these have, up to the present, been shown 
at South Kensington, we give engravings from the 
drawings of two of them which have been forwarded 
to us, as they cannot fail to be of interest to many 
of our readers, In Fig. 10 will be found a sectional 
elevation of a press used for moulding glass, either 
by means of compressed air or some other fluid, 
alaatte or otherwise. ii aati view is also given 
in Fig. 11. The cylinder a is lined at top and 
bottom with sheets of india-rubber, which act as 
w cushion to deaden the shocks produced by the 
strokes of the piston c. A hollow caat-iron piston- 
rod d is fi as shown, and works through the 


pressure is admitted 
pressure is taken off the lever a spring o causes the 


above the piston; when the 
valve to rise so that the core / is automatically raised. 


The use of this machine relieves the attendant of all 


heavy work, and enables one man to perform opera- 
tions that require two people. A much heavier 
reassure can also be applied than is possible by 

and work, and this pressure can be regulated to a 

great nicety, aa may be required. Articles of exces- 
sive thinness can also be produced, owing to the 
rapidity with which the pressure can be applied. This 
machine can be used equally as well for producing 
pieces in open or closed moulds, and is applicable for 
working any kind of glags. Although steam can be 
used for producing the motive power, the use of com- 
 yarpata air is considered most advantageous for the 
ollowing reasons: 1, It can be conveyed greater 
distances without suffering any great lose of presaure. 
2. There is no fear of the work being injured by 
dropping of water of condensation through the aoa 
box. 3. lt allows the pieces to be cooled rapidly 
and effectually by the air used for compression. 

If, however, in spite of these advantages, it is found 
desirable to use steam, an iy seal is employed, in 
which the cylinder is placed beneath the mould, and 
the piaton actuates the core by moans of two connec- 
ting rods. 

esara, Apperts’ exhibit strictly deserves a position 
in the ery Exhibition as, by means of their system, 
the labour of a numberof children, whoare now em. 
loyed simply in blowing through the tube, can bo 
dispensed with, The various machines described 
enable the workman to husband his strength and spares 
him the infliction of certain affections which are apt to 
become chronic, The cost of the power for the appa- 
ratus should not be expensive in ordinary cases, an the 
waste heat from the melting furnaces can be used for 
raising steam, 
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MESSRS, rola a CO.’S NEW ARO 
AMP. 

MEaars, CromMPTon AND Co, have recently introduced 
a very simple form of arc lamp which hag proved re- 
markably successful in practice, It is known as their 
DD pattern, and its mechanism consists solely of a 
rack, a pinion, w brake wheel, a brake lever, anda 
solonoid. In Fig. 1] it is shown arranged as a duplex 
lap, and consequently many of the parts appear 
twice, taking away sumewhat from the apparent sim- 
ag | of the arrangement. Each upper carbon-holder, 

or B!, slides vertically through bearings in the fram- 
ing, and is provided at one side with rack teeth. Upon 
the holder there slides a gun-metal sleeve i carrying a 
short horizontal spindle, upon which is a pinion gear- 
ing into the rack, and a brake wheel. ‘The sleave is 
ae from aliding down the holder by means of a 

rake lever L, pivotted at one end to the side rod of 
the lamp, and at the other end connected to the core 
of the rogulating solenoid by a chain This lever 
atands directly under the brake wheel, and also under 
a spur or peg F' projecting downwards from the sleeve. 
This spur is nearer the centre of oscillation of the lever 
than is the point of contact between the wheel amd the 
lever, consequently when the lever is inclined down- 
wards the weight of the sleeve is borne on the 
spur, and when the lever is inclined upwards the 
weight is borne by the wheel. ‘The practical effect 
of this arrangement is that in the former position of the 
lover the wheel is free to revolve, and therefore the 
holder can slide down through the sleeve; in tho latter 
position the whoel is held against rotation, and there 
can be no relative motion of the sleeve and the holder. 
Nevertheless they are free to move together, and ad- 
vantage is taken of this to eutablish the arc. As soon 
as the current circulates in tho selenvid the core is 
drawn atrongly upwards. The leve: ia raiged firat to 
the horizontal position, and then above it, carrying 
with it the sleeve, the carbon-holder, and the 
carbon, and thua forming the arc. As the carbons 
consume, the lever gradually falls to the horizontal 
ition, when the smallest additional depression re- 
lnaaes the brake wheel, and allows the carbon to feed 
downwards. The detaila of the feeding mechaniam 
are shown to a larger acale in Fig. 3. 

In a duplex lamp it is necessary that one pair of 
carbone should remain out of action until the other are 
consumed, Thia is attained in this case by making one 
apur rather Jonger than the other, so that one carbon 
feeds when ha lever is juat above the horizontal line, 
When this carbon is nearly exhauated, th further 
descent of the holder is prevented by a stop, and the 
solenoid core descends until the second holder begina 
to feed, 

Fig. 2 illustrates the electrical connections for a 
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lamp tatended:to be weed in series, the main otronié 
shown in thick lines, and the shunt circuit in 


fine lines. 8 is a switch by which the lamp can be cut 


out, and replaced by a suitable resistance RR. When 


the circuit is broken, either urposely, or by any 

f king of @ rack, the 
main portion of the solenoid M loses ita power, and 
the core falls, closing the cirouit across the contacts G 
and H, which thus form an automatic cut-out. For 
single lamps, or for lamps arranged parallel, the shunt 
coll G of the solenoid is omitted or temporarily discon- 
nected. The lamp is regulated by the screw T which 
varies the tension of the spring by which the core fs 


accidental cause, such as the atio 


suspended, 
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NOTES FROM THE UNITED STATES. 
PHILADELPHIA, June 27, 1884, 


THE American iron trade shows very little activity 
as yet, though there are signs of a coming improve- 
mont, as a result of the rigid restriction policy which 
hae been followed for montha past; consumers are 
very scarce of stocks, and os the demand for finished 
pr ucts increases, us it must when fall requirements 

in to be presented, some more activity must take 
place. The blast furnaces are making about the usual 
output, and it is not likely that the capacity in opera. 
tion will be increased for some months to come, Pig 
iron of good make In holding its own fairly well, con- 
sidering the declining tendency in other directions. 
Good makes of No. l iron, bring from 19,50 dols. to 


21 dola. per ton ; No. 2 from 18.50 dols, to 19 dols., and 
ey forge, about 18dols. ; foreign irons are very quict. 
ome little business has been transacted in German 


spiegel iron at about 24 dols, ; Bessemer is quoted at 
19 dols. to 19.60 dols., and a cash offer at less would 
be accepted, Offers of 75 per cont. ferro-manganere 
are made at 72.50 dols, ‘he steel rail mills are all 
busy, muking up a good deal of stcel for miscellaneous 
wurposes, though they are securing very good orders 


or rails. Railway building is very slow this season, 


and buyers are only willing to buy in retail lots, for 
the work that is peing done, The expectad drop to 
{ 


30 dols. for large lots has been made, but it does not 
have the effect of bringing in new business. Buyers still 
expect a further drop, and will not place their orders, 
It is impossible to say where prices of rails will stop. 
Tho barbed wire manufacturers havo failed to agro 
to any rogular restriction, but each one will reduce his 
output as he chooses, The demand for wire has fallen 
off heavily during the paat week or two, and should 
full production be continued, a serious break in prices 
will take place. The demand for wire rods has fallen 
off in consequence of the reduced demand for wire, 
and vory little is being done at 46,40 dols, to 47 dols, 
for future delivery, ihe bar mills are working along 

uietly, taking amall orders, but with a fair prospect 


or good business o little later on. The structural | , 


and plate mills have beon taking more business, and 
there ina good deal of inquiry for large lota. It is 
rumoured that an order for 5000 tons of shaped iron 
for the Brooklyn Flevated Railway has been placed 
with catablishments here; at any rate, the business 
is to be done, the mills are slowly filling up and prices 
are about stoady at 2.10 to 2.20 for angles, 2.75 
for Tees, 2.25 for bridge plates, and 3.50 for beams 
and chaunels. 
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REVERSING ECCENTRICS. 
To THE Epiron oF ENGINEERING, 

Sia,—With reference to Messrs. Matthew Paul and 
Co.'s communication, acoompanied by an illustration, 
regarding their reversing eccentric, I beg to inform you 
that I have applied a similar arrangement with much 
nucceas to the stoam cranes and hoiating machinery which 
I have manufactured during the last three or four years, 

Youre trul 


y 
Southwark, S.E., July 8, 1884, Henry J. Couys, 








To THE Environ oF ENGINEERING, 

S1n,—Seeing in your last issue that Messrs, Matthew 
Paul and Co.,, of Dumbarton, throw a doubt on the eff- 
giency of M. Tripier's rovorsing and cut-off eccontric, I 
have no hesitation in saying that M. Tripier’s arrange- 
ment will make a superior and easier mechanical move- 
ment than a pin working in slots placed in an acute 
pnele-cprncnonhy Dodd's sliding sooentric, a» old aw the 

4, 


Although an inventor and patentee of valve gear my- 
aelf, T do not wish to advertise it here, but simply like to 


woo w bitof fair play, 
J, JENSEN, 


124, Conway-streat, Birkenhead, July 9, 1884. 
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MEOHANICAL EQUIVALENT OF HEAT. 


To THE Mpitor or ENGINEERING, 





S1p,-—-In my last lotter on this subject—published in 
yon imate of J uly 4—the printer has put the numeral 2 
r tal letter Qin the formule at the end 


t. 
lf readers will substitute M+M! for P+Q, and M—M)! 
for P-(), the formule will porhaps be more familiar to 
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many, 
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«Wind Pressure," f Oa tal ae. 
oF at, ° v4 
Yours faithfully, — 


G. 
23, Chichester-street, Chester, July 5, 1 
[Se 


HEALTH AND GASEOUS ILLUMINATION. 
To THe Epiton or ENGINEgERING. 

Str,—Although agreeing in the main with your admir- 
able and instructive article on ‘' Health and the Electric 
Light,” I think it is only fair to point out that the sanitary 
evila of coal gaseuus illumination are the result of irra- 
tional] arrangoments. If gaseous illumination was carried 
out as suggested by me in a contemporary some ti 
that is, by recuperation and the conduction o 
ducts of combustion to the outer air in such a way as to 
gaacoun illunination, instead of being un- 
enically «superior to the incan- 
| proportion to the extent it aided 
in producing ventilation, I may add that impressed with 
this idea, I invented in 1879 a 
“hygienic lamp,” for effecting gaseous combustion, as 
The lamp was fully desorlbed in your 
ish Mechanic, in the early part of 

Yours faithfully, 

RB, W, Tuwarts, ¥.C.8, 

St. Neots, Hunts, July 5, 1684. 


MILL ENGINES. 
To THE Eniror or ENOINRERING, 

Sin,—Mr. Dixon’s letter, in your iesue of June 27th, 
cannot convince me that the question whether steam 
engines should not, in any case, preforably be regulated 
hy automatic variable expansion, as against throttling, is 
to by reopened. I fully believe that, In a few particular 
cases, & throttle valve may be used without much loss of 
pressure, viz., when the load varies so slightly that the 
valve is generally full open. But how many mills or fac: 
tories have such regular work that their engines require 
80 little governing ? And, besides, thore being now scores 
of good automatic gears in the market, with which new 
ongines can be provided at a trifling extra cost, why 
khould # purchaser preclude himself from the advantage 
they offer of working his engines with oqual economy and 
regularity of spaod under varying or steady loads? J am 
inclined to think that the throttle valve, ay & means of 
verning new engines, is dying a slow but certain death, 
isappeurance of this wasteful ap- 
pliance from existing, engines appears, however, to call 






deacent electric light, 


contemporary, the Engl 
1BSL. p y 0 


he question of the 






REVOLUTIONS 











oven more urgently for the attention of steam users, as 
thero are, porhaps, fifty old throttle valve engines at 
work to every now engine yearly laid down, 
of replacing the foriner can, of necessity, be only 
in moat cases it would require such a considerable 
and interruption of work, that the expense and annoyance 
would outweigh the anticipated 
are Dr. Proell’s expansion apparatus, for 
existing engines, to which you referred in your issue of 
may be considered a step in the right dirac- 
aces the moat economic use of steam within 
easy reach of every owner of throttling engines. The first 
installation of this apparatus was mado nearly three 
months ago, at the pianoforte works of Messrs. F. B. 
Cramer and Co., Kentish Town, and is so arranged 
the engine may be run with 
the preoiaion gear; incloeed I 
diagrams taken under both conditions, 
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vaing at therate of 20.tb. : 
power per hour, while Hig. 2, taken Sioa talenias 
wards, under the action of Proell’s gear, indicates 24.5 
horse-power, with the consumption of out 21 1b. of steam 


with the throtile valve {n’ action, : i et he 


retical ones pointing, so far, to a reduction of fuel oon- 
sumption of per cent. I may add that the ity 
of speed which, under the throttle arrangement, varied 
from 46 to 60 revolutions per minute, is now kept by the 
Prvell apparatus at an absolutely steady level of 50. It 
may be said that the diagram Fig. 1 certainly left much 
room for improvement, but on the other hand it should 
be pointed out that the striking improvement, as illus- 
trated by the second diagram, has been attained without 
touching the old engine at all, but simply by cropping 
Proell’s apparatua in the place of the throttle valve, an 
connecting it with an axisting pump-eccentric and a bell, 
an operation which it took only one afternoon to finish. 
In fact, neither the valve chest nor the vylinder have ever 
been opened for the purpose of applying Proell's year. 
The diagrams on card Fig. 3, taken at the starting of the 
engine, represent the first four consecutive strokes, and 
it will be observed how 5 aad the automatic action of 
the governor on the cut-off takes place, I shall be very 
glad, on appointment, to show the engine with this gear 
to any of your readers interested in the matter, and to 
take indicator diagrams similar to the inclosed in their 
presence, Yours faithfully, 
; HexmMaNNn KuHNE, 

34, Great St. Helen's, London, E.C., July 2, 1884, 

To THR Eprror or ENGINEERING, 

Sin,—Replying to Mr. John Auhworth’s letter in your 
last issue, ave applied the condemned valve gear to 
the engines at Cobden Mill, Ramsbottom, and at the 
Bury Commercial Company's weaving shed, Fernhill, 
Buy besides the engines you notice, and others. 

All these engines are capable of working within 3 Ib. 
to Slb. of the boiler proms and give steady turning. 
The engine at Fernhill, Bury, hax a separate bvilor, 
and is working economically. The particulars of ite per- 
formance Mr, Ashworth can obtain on inquiry, 

I do not wish to be understood to condemn the Corliss 
gear, which 1 consider to bo one of the best in the market, 
and I should never think of recommending a hand-gear 
where the load was variable. The engines you illustrated, 
however, replaced a pair of Corliss engines made by tt 
well-known Manchestor firm about ten years ago, but 
they wera aubject to frequent breakdowns, and it was 
finally decided to replace them. The best form of valve 
gear to adopt with any particular engine must depend 
upon the size, speed, and type of engine, and cannot be 
decided off-hand as your correspondent seems to think, 

Yours truly, 
WILLIAM SHARPLES, 

July 9, 1884. Per Grorce Drxon, Manager. 





(reat NOUTHERN TEeLecHary Comrany.—The number 
of telegrams forwarded by this company in the first fiva 
months of this year, was 474,179, as compared with 472,885 
in the corresponding period of 1883, The revenue acquired 
Py ne company in the first sive months of this year was 
106,560/,, aa compared with 100,861. in the corresponding 
period of 1883, 


_ Port ApELaIpE,—The South Australian Marine Board, 
in sending out a recently prepared chart of the Port Ade- 
laide river, inform the public “that on completion of the 
operations on which two (and there will shortly be three) 
laige dredgers aro now engaged, the channels between 
the lighthouse and the Inner harbour will not be lesa 
than 250 ft. wide, and 20 ft. deop at ordinary low-water 
Bprings, or about 28 ft. 8 in, at ordinary high-water 
springs, Other navigable parts of the river will bo, and 
in fact are now, both wider and deeper. The depth in 
the harbour will be not lew than 22 ft, at low water, or 
about 30 ft. 3 in. at high water, for a width of from 300 ft, 
to 600 ft., which, however, ia not the full width of the 
harbour, Whuarfaygo accommodation may at present be 
found for vessels drawing 24 ft. The lowest tide recorded 
during March was 18 ft, 6 in., the highest 26 ft. 9in,, and 
fifty-eight observations at high-water gave from 32 ft, 
to 27 ft. It may, therefore, be said that, apart from the 
im i Marca offected from day to day, ehip-mastere may 
find, in the shallowost part of the channel, twice in every 
twenty-four hours, a depth of from 22 ft, to 27 ft. ; and 
in many places a much greater depth.” 








THE Westincnouse Braks.—In reply to inquiries 
peepecang the details of the railway accident which lately 
took place near Chicago, Mr.,Jacroph Wood, superinten- 
dent of the Pittsburgh, Fort Wayne, and Chicago Rail- 
road, gives the following information : ‘‘ Tha facta in the 
oak are au iil i bape spiced =“ en a, one 

gage and three alee cars, weighing about na. 
At the time of the accidaitt: the train was on a descending 
gradient of 1 in 125, and was going at a apeed of from forty 
to forty-five miles per hour. After leaving the rails, the 
engine went partly down an embankment taking with it 
the gage and the first sleeping car, and stopping at a 
point t. from the point of derailment, the other two 
sleeping curs remained on the road-bed; the rear end of 
the rear car being 75/t. ahead of the point of derailment, 
showing that from the time of the application of the 
tart jas ee Was a roy and pte loose 
rom the tender) to the point o ping of these cars, 
they had gone a distance of 370 ft. "“Tinese facta 20 
strongly emphasise the efficiency of the brake, that 
further words seem unnecessary. I may had, however, 
that none of the passengers were injured sufficiently to 
delay their journey.” 
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The Publisher derires to draw the attention of Manufacturers 


advantages offered the INFORMATION 
anp Inquiry Room established at the oflces of this Journal. In 


thts room are kept for the benefit of visitors, the net 
lish and elon technical journals, and the civoulars ond 
of the leading manufacturers in the . ing Trades, 
either for reference or distribution, A classi arrangement o7 
the various advertisements which continuously or 


from time to time in ENGingunine will also be available for refer- 
once, Manufacturers are invited to contribute their 

and ctreulars, which will be indemed and placed under the care of 
@n attendant. 
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THE AMALGAMATED SOCIETY OF 
ENGINEERS. 

Tue thirty-third annual report of the Engineers’ 
Society contains much that is deserving of attentive 
atudy. In his opening remarks the secretary says : 
‘¢ 1883 has been to us, on the whole, a good year. 
The year opened hopefully and well in nearly every 
department of our trade, and three-fourths of its 
course continued bright and prosperous.” He 
then refers to the unusual activity in the shipping 
trades and to its almost sudden collapse. This 
great change in the condition of shipbuilding 
caused a partial depression in the engineering 
trades, the effects being felt as carly as July, 
when the numbers out of work nearly doubled those 


at 


ry OCTET | Une 


‘ENGINEERIUNG. 
of the month of May. As regards exports of| years. The ex 
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| 1,460,924. over the previous best year on record 





machinery, 1888 was the best year ever known in 
the enginee trades. Taking the year 1872 as 
the standard of good trade, the exports of machinery 
for that year amounted to 10,019,0291. ; in 1882 
they rose to 11,962,660l.; while last year they 
reached a total of 13,443,584/., an increase of 


for engineering productions. The home trade was 
almoat equally good; and, as a consequence, the 
wages of engineers increased from 5 to 10 per cent. 
in various parts of the country. Statistics of the 
exports are given in the report, and also the quan- 
tities exported to each country, according to Govern- 
ment returns; the increase during the last three 

ears applies to machinery and millwork of all 

inds, under the two general heads into which 
these exports are divided in the Board of Trade 
returns, 

The annual report for the year ending December 
31, 1888, consista of 382 pagos, and 24 pages of in- 
troductory matter, general tables, and summaries. 
The branch reporta occupy 269 pages, and 20 addi- 
tional pages are devoted to un abstract of their 
accounts. The total number of branches at the 
ond of tho year was 424, being a net increase of 
four during the year. Two of the new branches are 
in the United States and one in Melbourne, Aus- 
tralia. The geographical distribution of these 424 
branches is as follows; In England, 305; Scotland, 
41; Ireland, 14; United States, 41 ; Australia, 10; 
Canada, 6; New Zealand, 3; Queensland, 1; India, 
1; Malta, 1; and France, 1. The branch which 
for a long time existed in Turkey, at Galata, is 
closed, Tho total number of members is now 
60,418, a net gain during the year, after allowing 
for deaths and oxcluaions, of 2030. The total num- 
ber at the close of 1882 was 48,388. The total 
number of admissions was 4265 ; and of oxclusions 
1431 ; tho former were fewer than in 1882, while 
the latter show a slight increase; nevertheless 
Aaea. has been a substantial gain, on the whole, in 

The total income for the year was 134,649/. 2s. 5d.; 
being the second highest amount recorded in the 
history of the Society. Tho highest amount was 
reached in 1879, which was also the highest as 
regards expenditure; extra levies being made to 
meet the enormous outlay then entailed by out-of- 
work paymonts to members on the funds. The 
levies in 1883 were also rathor numerous, amount- 
ing in the aggregate tv 3s. 3d. per member, besides 
a weokly trade levy of 3d. per member for the last 
six weeks of the year. The principal sources of 
income were as follow: Contributions, levies, and 
fines, 124,604/. 128. 10d. ; entrance foos and pro- 

sition money, 4297]. 48. 5d.; bank intorost, 
41811. 98. 1d.; rules, cards, emblems, reports, 
lists, &c., 2731. bs. tid. ; cash refunded from dona- 
tion, sick, superannuation, contingent, and other 
benefits ; railway fares repaid, benevolent grants, 
and other payments repaid, 853], 138. Other 
remittances, surpluses, und receipts, 5381. 7s. 6d. 
The total receipts show a net increase of 10,2411. 
over 1882. The total oxpenditure amounted to 
124,724. Oa. 10d.; an increase over 1882 of 22,5691, 
This increase was chiefly due to the Sunderland 
dispute, and to the declino of trade during the last 
five or six months of the year. The principal heads 
of expenditure were, for benefits, as follow : 


£ « d 

Sick benefit, including sick stew- 
ards and medical certificates ... 27,448 15 1 
Superannuation benefit .. 28,496 6 7 

Funeralse—members and their 
wives... ve a aie 8,620 0 0 
Accident benefit ... 0... as 1,500 0 0 

Out-of-work benefit (donations, 
31,469 14 8 


&c. at be re 
Benevolent grants to distressed 

members... er Bs 
Lous of tools by fire a seb 
Contingent benefit (strike pay, 


2,259 9 10 
8519 9 
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Grants to other trades and Par- 
liamentary Committee os 897 6 8 
Total ... . 108,252 410 


Sick benefit shows an increase of expenditure 
over 1882 of 1141l.; and over 1881, of 1744; and 
funeral allowance was 9721. more than in the pre- 
vious year. Superannuation involved a higher ex- 
penditure by 2184/., but the increase was less than 
in 1881. Grants from the benevolent fund were 
also higher than in 1882 by 328l.; but the ex- 

nditure on account of accidenta absorbed a 
eas amount than the usual average of the past few 
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by 92751. over 1882. The 
however, was under the two 
eads of contingent benefits and granta to our own 


trade, the former being 2922/1. more than in 1882, 


when the total only amounted to 860l.; and the 
latter from 3891. in 1882 to 47751. last year. Both 
of these amounts were mainly due to the Sunder- 
land strike against an exovasive number of appren- 
tices, quite a new feature in the engineoring trade, 
at least for a great number of years past. In 
reference to this strike the report refers to the 
large number of surplus hands in the trade whon 
employment is at its best. Tho secretary computes 
that during the busiest month of the best year in 
the history of the trade, there were at least about 
2000 mechanical engincors idle. And yet, he says, 
the masters complain that the labour market is 
understucked with men, and that there are an 
insufficient number to carry on the work of the 
country. Acting upon this conclusion the number 
of apprentices in some shops have been enormously 
increased, so much so that in many localitios tho 
proportion of boys to men is auch that the future 
BuHOUK for middle-aged and eldorly men is rather 
dismal, ‘For thirty years,” he continuos, ‘ our 
trade has been open to all comers. Other trades 
have kept down the number of apprentices by 
a severely restrictive policy. As a result, those 
who were shut out from other trades have rushed 
into oura. The Sunderland strike is an attempt to 
remedy a state of things which wo believe to be 
unjust in itsolf and dangorous to our interosta os 
working engincers. ” 

The oxpenditure on account of management may 
be summarised thus : 


Saluries : £ 6 d, 
424 branch secretarios, and ge- 
norul secretary und assistants, 
and district offices —... . 8,820 6 1 
424 branch treasurers, and audi- 
tors of branch and general office 
accounts ... oa ‘ai .. 1,886 8 4 
Other branch officers and com- 
mnitteas =... lg bas = 1,749 0 1 
Central and local district com- 
mittees ... ve oud bg $6016 8 
Local council meetings... os 410 7 O 
Delegations and lust time, &c. ... 403 7 2 
Banking expenses... ss i 433 010 
Rents, club rooms, general and 
district offices, &c. aa . 1,670 4 1 
Fuel, gas, rates and taxes, in- 
wurancos, dues, &e. “ee ve 21817 3 
Printing and stationury including 
roports, rules, &c.... ei =. 2,818 5 4 
Postayes, parcels, telegrams, &c. 72) 4 6 
Furniture, branch property repairs, 
and removals = 2 nace 267 0 8 
Depreciation of currency, foreign 
branches, &c. ues Ge - 715 0 
Law costs and oxponses 301 4 6 
Total ae we = 14,488 17 6 
The othor expenses included logs 
by bank failure... ada sa 11 18 10 
Errors and deficiences sis 55 67 7 
Moneys returned, ontrance feex, &¢, 19617 2 
Other remittances (oxclusive of 
branch remittances) ' 1,508 10 0 
Total 16,371 11 1 


An analysis of the relative expenditure shows 
that the cust for all benefits, grants, &c., was 
Ql, 3s, 24d. per member for the year ; for salaries of 
all kinds, and lost time aad expenses, 3s, Bd. ; 
printing, stationery, postage, &c., 1s. bd. ; rent, 
fuel, yas rates, d&ic., id. ; property and repairs, 1}d.; 
total 5s. 8d. per member por year. All othor ex- 
penditure 3d. per member. ae 

The general office accounts are separately itemised 
though included in the foregoing totals. The total 
receipts at the office, including balance, waa 
484. Os. 8d. The disbursements include coat of 253 
council meetings, 410/. 7s. ; 89 district and aub- 
committee meetings, 1897. 10s. 1ld.; secretary's 
salary, 2081. ; asaistanta, 400/, 138, 4d. ; rent, fuel, 
gas, rates, 1641, 9a. 

The cash balance at the end of the year was 
178, 1251. 7s, 10s., or 3i. 108, 8d. per member. The 
increase on tho year’s transactions was 925!, There 
was also due aa arrears the sum of 16,2821, 8. 4d., 
or Gs. 6d. per member; so that the total assots 
were, exclusive of branch and office property, stuck, 
&ce:, 194,407/. 168, 2d. ; total worth about 200,000/. 
The total admissions during the year were 4236, the 
average age of the new members being 25} years. 
The exclusions numbered 1431, mostly for arrears, 
but some for misconduct. The death-roll consists 


diture on account of out of works: 
fares and beds for non-free ' 


38 


of 667 members, and 322 members’ wives. The 
average age of members at death was 454 years, 
and their wives 43 years: the chief causes of death 
were lung, cheat, and heart diseases, and arora 
Hence their support of the Merchant Shipping Bill. 
About 650 were assisted out of the benevolent 
fund; and fifteen trades were granted assistance 
during the year. 

The following is a summary of the benefit pay- 
ments during the last thirty-three years : 


Amounts. Per Member. 
Donation (out-nf-work) & £& os d. 
benofit ats a 1,000,804 3610 2% 
Hick pay ow 495,611 15 5 5 
Superannuation allow- 
ance .., oF we 270,516 618 4 
Accident benefit 40,200 1 6 
Funeral allowance ... 151,403 416 
Benevolent grants 638,117 18 1 
Assistance to own and 
other trades i 53,486 110 14 
Total 2,160,227 6714 8% 


A not unworthy record of mutual self-help by a 
single trade. 


IRRIGATION IN SOUTH AFRIOA. 


Tux great enemy of the South African colonist 
is drought. He lives on a svil capable of producing 
enormous crops and of supporting endless flocks 
of sheep, and yet every few years his crops fail, 
fresh vegetables rise to prices unheard of even in 
Covent Garden, and his sheep die by hundreds 
and thousands. In fact he lives by and on tho 
rainfall, and a record of its amount 1s a fair index 
of his material condition ; when it is abundant his 
wealth increases, his herds multiply, and he enjoys 
all the benefits of a teeming vegetation ; when it 
is scanty his aloop havo to be driven far to seek for 
maturage, hia fields yield a poor return, and his 
life is one of labour without recompense; while, 
if it fail, as unfortunately it often does, ruin 
comes and takes up its lodging with him. Un- 
fortunately the first picture, that of abundant 
rain, is vory seldoin realised, the climate, like 
most other climates, having a tendency to do- 
velop in the luast pleasant direction, This fact 
is shown by the steady importation of coreala into 
the colony, which amounted in 1882 to 434,800/,, 
and in 1883 to 48,8001. Indeed an inspection of 
the list of importa dispels at once the popular idea 
that a colonist is a man who, if he have but little 
money in his pocket, is at least aurrounded with a 
rude plenty, in which all kinds of farm and dairy 
produce are most abundant. Last year there were 
imported, butter to the value of 4,000/., cheese to 
87,000/, lard to 16,000/., salted meats to 39,0001., 
and rice to 64,000/., every one of which articles 
ought to have been grown or manufactured in the 
country itself, and doubtless would have boon, if 
oxperience did not deter the farmer from eee 
in atock dependent for ita existence upon a plentifu 
water aupply. 

The expyrta of the colony for 1883 amounted to 
4,229,000, of which wool represented 1,92,0001., 
ostrich feathers (the trade in which has been on the 
decline for the last three years) 31,380., and copper 
ore 464,113). Thus it is shown that sheep farming is 
the staplo induatry, the reason being that it is better 
able ‘alive through a period of drought than agricul- 
ture, The Dutch settlers, who early made their home 
in thiscountry, were not famod for either industry 
or intelligence, and they found the care of sheep 
peouliarly suited to their disposition, as the flocks 
could be confided to native servants, who drive 
them afield for pasture during the day, and back 
to the kraal for security at night. ith tolerable 
luck they were able to get a fair living, of the sort 
it was, with little exertion, and were content. And 
the English settlers who followed, naturally copied 
the ways of those whom they found on the spot, 
the result being that a colony, whioh hag been 
established for years, cannot to-day feed its own 
people. 

And yet there are drier climates than South 
Africa which produce enormous harvests. The 
sands of the Egyptian deserts, and millions of acres 
of the black loam of India are made exuberantly 

rolific by the simple application of water raised 
y the patient Hindoos and much enduring Fella- 
heen by aid of primitive appliances, which have 
desvended to them through a long line of genera- 
tions. In Algeria the French have reclaimed whole 
tracta, and even in the desert itself they have created 
similar oases as resting-places for the caravans. 
And now the South African colonists are asking 
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themselves if something of the same kind oannot 
be done by them, so that they may avail them- 
selves of the rich soil, and ardent sunlight which 
are so abundant in their land. The country 
has progressed by leaps and bounds of late, 
and material prosperity undreamt of ten years a0, 
is to be seen in all parts. Railways have been e, 
harbours constructed, roads cut, and town water 
works constructed in many parts. The Kimberley 
diamond fields have been the means of bringing 
large sums of money into the colony, while the 
frequent wars have caused a great ciroulation of 
currency in parts where before the system of ex- 
change was mostly barter. For years the more ad- 
vanced party have been hammering at the dours of 
the Government to obtain official aid in exploiting 
the resources of the colony, and breaking down the 
dull monotony of ita wool culture. They ask a 
department which shall take charge of culture 
and irrigation, and shall lend its aid and counte- 
nance to all schemes for the introduction of new 
animals and products. They have got an Irrigation 
Act, but its administration isso shackled by red tape 
and ofticialism, that it is of but little avail, and has 
not been taken much advantage of, Seeing that 
effectual Government assistance is not forthcoming, 
a acheme has been floated to undertake a piece of 
irrigation work by private enterprise on the Oli- 
phant’s River, Clanwilliam District, where a mode- 
rate outly may be confidently expected to give a 
most abundant return, 

The area has been very carefully chosen to secure 
a successful result, and the idea of increasing its 
natural facilities by the aid of art is not new, as ten 
years ago the capabilities of the Oliphant’s River 
for navigation and irrigation was reported on. Last 
year one of the Government surveyors was sent, in 
answer to a petitiun from the inhabitanta, and after 
a careful investigation he made a lengthy report tu 
the hydraulic engineer of the Crown Lands. From 
this report we gather the following particulars. 
The drainage area of the Oliphant’s River is approxi- 
mately 21,000 square miles, and it flows between 
banks which are unequalled for fertility anywhere 
in South Africa, the soil being formed of silt de- 
wosited from the flood watera of the Doorn, Troe 

roe, and Holle rivers. The deposit is of great 
depth, and is found in horizontal layers of unequal 
thickness proportioned to the magnitude and dura- 
tion of the fouds which deposited them, If it be 
submerged in May or June for twenty-four hours 
it usually returns to the cultivator one hundredfold. 
It is related by one of the chief inhabitants that his 
father once sowed on the delta of the Troe True 
River one quartor of a muid of wheat, and reaped 
one hundred, and the next year he cut another 
hundred muids without sowing. The climate is a 
very dry one, and the region is practically rainleas. 

Yet with all these advantages the inhabitants aro 
gunk in poverty and wretchedness. In the course 
of years the river has widened and deepened ita bed 
and now keeps to its channel instead of spreading 
over the adjacent land. There is abundance of 
water, but no means of bringing it in contact with 
the springing seed, and hence thousands of acres of 
the richest soil in South Africa are lying waste and 
unproductive, and its nominal cultivators scratch a 
precarious living on the low-lying patches by the 
river's bank, which are still below the flood line. A 
a a irrigation scheme would reclaim a tract of 
and, which is estimated by Mr. Balfour at 8642 
acres, and by others who have gone over the ground, 
at nearly double that amount. The orops that can 
be gathered with a regular supply of water are 
enormous, when the cultivation is carried on with 


industry and intelligence. In some of the South 
African towns the presence of German emigrants 
has transformed the aspect of the market. These 


people, possessed of no capital but thrift and per- 
severance, settled along the river banks and com- 
menced market-yardening, raising the water by 
mechanical means, and in a few years they estab- 
lished a new industry. It is also related that the 
owner of a two-acre lot of irrigated land at Warring- 
ton on the Vaal River, 50 or 60 miles from 
Kimberley, sold produce to the value of 780. 
between October 17, 1883, and January 14, 1884, all 
from the two-acre lot. Of course vegetables and 
fruit were very dear then at Kimberley, but they 
were dear because the land was short of water, not 
because it was deficient in fertility. 

It ia scarcely to be feared that the present scheme 
will fail of achievement for want of financial sup- 
port. The location is well chosen and contains 
all the elements required to secure success, unless 
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it be energy in the inhabitants. These poor people 
have been waiting and watching since bri, fixe u0 
many Micawbers, for another flood to turn up 
and enrich their land, and in the mean time capita 
and hope have alike disappeared. The aniartakars 
of the irrigation works must enter upon their busi- 
ness in @ broad spirit, and not only render the land 
fertile but see that ite fertility is made available to 
the higest degree. iculture carried on under the 
most favourable conditions has a tendency to become 
rude, and to neglect the aids of science. Land 
whioh ‘‘ laughs into a harvest” produces an oasy- 
going disposition in the farmer, who satisfies him- 
self with half what might be obtained. In a local 
affair thisis no great harm ; where peste and plen 

reign, men may be well excused from being w 

contented with their lot. But the present scheme 
is in ite essence colonial ; upon its success or 
failure will depend many others of a like nature, 
which will not only add to the revenue of the 
country, but will also bring into it considerable 
capital from the outside. It is not sufficient 
that it should not be a failure; it could 
scarcely be that under the favourable condi- 
tions in which it is situated, but it must also 
be a great success in order that other districts 
less happily situated may be encouraged to follow 
the exam fe Affairs at the Oape are at this moment 
under a cloud ; the inflation produced by the war 
expenditure has been followed by its natural re- 
action, the diamond mines give signs of being ex- 
hausted, traders are drawing in their operations, 
and are watching the course of events. At such 
a time a scheme for increasing the natural re- 
sources of the country is most welcome, and will 
receive not only the warm approval of the most en- 
lightened and far-seeing of the inhabitants, but also 
the material support of capitalists in this country, 
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THE WEATHER OF JUNE, 1884, 

Tue weather of June has been delightful for 
holiday makers, if not altogether pleasing to agri 
culturists. Tho latter would no doubt have liked 
a little more rain. However, the temperature was 
about 2 deg. below the normal, though the atmo- 
sphore was more than usually clear. Referring 
to extreme positions of the British Isles, to which 
the Isle of Man is central, the mean atmospheric 
pressure and temperature were as follows : 
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Mean Differanoe Differanve 
Positions. Presaure, | from Normal, hora from Normal. 

in. in. dog. 
North 20,06 above 0.00 50 below 2 
South 30.06 1» «=e O04 57 ‘i 
Weat 80.07 » «= O4 66 nil 
East 80.00 oo 08 56 below 2 
Central 80.04 ie OY 55 »n @& 


~The distribution of rain, as regards ita frequency 
and amount, may be roughly inferred from the follow- 
ing results : 
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The resultant of all the daily general directions of 
the winds is N.W, by W., the normal being W.5, W. 
The mean distribution of barometric pressure indi- 
cates prevalent north- westerly winds. These winds 
account for the little rainfall, the clear atmosphere, 
and the low temperature. In Ireland alone was 
the temperature seasonable. The lowest tempera- 
ture, 33 deg., occurred at i eae on the lat, 
the highest, 84 deg., at Bawtry on the 28th. 
Thunderstorms occurred in England on the 5th, 
6th, 7th, 8th, and 29th. At Jersey 1.2 in. of rain 
was measured on the 2nd, and at the same isle 
1.1 in. on the 29th. Atmospheric pressure was as 
low as 29.5 in. on the 2nd, and attamed 30.5 in. on 
the 16th. 

The rain which fell between the 5th and 12th 
must have been very beneficial to the country after 
the drought, which threatened to be a serious draw- 
back to vegetation. Wheat promises well, but 
other crops have suffered from lack of moisture. 

On the Sth, 8 a.m., a shallow barometric depres- 
sion passed over the Skager Rack, north-westerly 
from the Baltic. Thenoe it continued its weaterly 

» atrived near the Shetlands on the 6th, 
§ 4.M., and passed through the Pentland Frith 
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during the morning. This is noticed on account of 
the unusual direction of progression. From the 
11th to the 16th the weather was rainy in the north 
of Scotland, fine and dry elsewhere. From the 
16th to the 28rd the weather continued fine and 
warm in the south-west of England, but became 
cloudy and cool in the other districta. From the 
23rd to the 30th the weather in Ireland was cloudy, 
in Great Britain fine and bright, with thunder- 
storms locally in England. 

Olear weather prevailed from five days in the 
north to fourteen in the east, and overcast from five 
in the south to eighteen in the north. The dura- 
tion of bright sunshine, cstimated in percentage of 
its possible duration, for the five weeks ending 
June 30th, was 36 for these islands generally, the 
Channel Isles had as much as 56, south-west 
England 45, east England 41, north-west England 
37, south England 35, west Scotland 34, east Scot- 
land, north-east and central England, and South 
Ireland $2, north Scotland 29, north Ireland only 


THE HEALTH EXHIBITION. 


EnvcaTionaL Exnisits.—No. I. 


Ir was a happy idea of the organisers of the 
Health Exhibition, to add to it an Educational 
Bection, to bring together methods and rosults, 
text-books, furniture, and the appliances that form 
part of the complex machinery of education. Tho 
general public may thus see and evaluate the 
energy, talent, and skill that are rightly lavished 
upon the young, whilst the professional teacher is 
offered a golden opportunity for the comparative 
atudy of the work of other educationists and 
nations, from which he must needs gather many 
valuable suggestions. 

It is, however, a matter of regret that an exhibi- 
tion of such intrinsic importance should have been 
organised on so small a scale. We know that 
numbers of applications have been declined for 
want of space, and it is evident that some of the 
exhibiting bodies are unable to adequately show the 
sequence and proper development of their methods, 
than which nothing would be more useful to those 
whose duty it is to direct the educational interests 
of the country. Besides, this incomplete cullection 
must prevent, for years to come, the possibility uf a 
successful scholastic exhibition on a fitting acale. 

The only foreign Governments that have accepted 
the invitation to exhibit are France and Belgium. 
To these should be added the wide-spread Sucioty 
of the Christian Brothers who, at the request of 
the Executive Council, have got together at South 
Kensington, a collective exhibit of the highest 
value, representing their syatem of inatruction and 
the working of their methods in France, Belgium, 
the United States, Oanada, Spain, Italy, Egypt, 
and India. 

The collection oxhibited by this useful and 
ehereete body is arranged in the French section of 
the Technical Institute. Ascending the grand 
staircase the visitor finds a picturesque display of 
freehand and architectural drawings, and a large 
statistical map showing the geographical distribu- 
tion of the Christian Brothers, and he cannot fail 
to be struck with the systematic arrangement of the 
whole, the devices adopted tou economise space, and 
the varied character of the exhibits, which come not 
only from the elementary, but also from the col- 
legiate, ical, and agricultural schoola conducted 
by the Brotherhood. 

A short examination of the works and appliances 
for the teaching of geography is sufficient to con- 
firm the remarks made in a recent number of 
Nature, as to the rational and efficient mannor in 
which geography — Political, mathomatical, and 
ge —is taught in the Brothers’ schools. 

he method appears to us eminently calculated 
to give correct notions of the real contiguration 
of the earth’s surface. The pupils are first fami- 
liarised with a small model representing moun- 
tains, hills, valleys, watersheds, d&c., all inclosed 
by four vertical plates of glass, forming a water- 
tight compartment. When this little vessel is 
nearly filled with milk of lime, the tops only of the 
highest peaks are visible above the surface of the 
i roe liquid. The boy is then made observe 

t the water-line forms a continuous and closed 
curve, and thus he has the first idea of a contour 
line. By means of a tap some of the liquid is 
drawn off; other prominences rise accordingl 
above the new surface, and a second contour line is 
formed; in a similar way a successive series is 
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obtained having definite, relative numerical values. 
To the principal lines of these sories corresponds a 
conventional colour, so that when, after these 
initiatory lessons, the boy looks upon the physical 
maps on which he finds the same conventional 
colours, he instinctively judges and correctly esti- 
mates the surface condition of the country. He 
has then the key to the construction of hypsometrical 


maps, 

: The merit of having introduced this precise and 
acientific system of map construction into schoula, 
belongs to Brother Alexis; and the Inatitute of 
which he is a member, descrves to be congratulated 
for having afforded him the timo and means neces- 
sary to evolve and develop his really excellent 
system of hypsometrical maps. The result of this 
excellent teaching is cvident in the albums of 
cartographical work sent to tho Exhibition. Here 
again the — of method as an educational lever, 
is strikingly apparent. The geographical tyro is 
first required to fill in outline maps and colour 
them, then to copy specimen maps; and, lastly, 
when sufliciently advanced, to reproduce them from 
memory within a given time. The Institute alao 
exhibita several hand-books of geography, and a 
small but very suggestive treatise on method written 
by Brother Alexis. 

Among other interesting geographical appliances, 
we should mention (1) various ideal reliefs intended 
to bring home to the youthful mind the terminology 
of geography, and (2) small reliefs illustratin the 
topography of certain places, auch as the Cate d’ Or, 
Langres, Quebec, Montreal, &c. With such helps, 
geography becomes intensely interesting and valu- 
able, 

A few ateps from the physical wall maps of France 
and Eurupe, we find ourselves in presence of a very 
large number of drawing models, some of which are 
in plaster, and show the principles of screws, spiral 
staircases, and arches; others are in wood and 
illustrate carpentry ; whilst thore are others in zinc, 
which are intended as helps tu the conception of the 

enetration of solids. e noticed that those which 

ear more directly upon technical instruction are 
provided with the principal sections required for 
professional demonstration, whilst there are others 
which are specially constructed to illustrate planes 
in spaco, their intersections, and projections. 

On the tables, open to the inspection of visitors, 
is a collection of drawings, the work of pupils, and 
affurding abundant proof of the skill and patience 
with which this educational body carries out its 
excellent method. Especially in the portfolios 
containing some 390 architectural and inachine 
drawings will be found specimens of work well] worthy 
of our best schools. That system indeed deservos 
commendation which breaks away from the slavish 
and perfectly useless routine of cupying from 
printed models, and leads the student, by graded 
steps, to reproduce from actual measurement and 
in detail, the portal of a church, the plan of a cottage, 
a Giffard’s injector, or a given portion of an engine. 
We found quite a number of sketches of machinery 
made by the students when visiting factories and 
engineering works; and beside these, many of the 
corresponding ee fully developed. One of the 
Brothers’ technical schools, that of La Salle at 
Lyons, haa sent three albums of aketches of all the 
machinery used in the establishments for silk weav- 
ing. This bespeaks real scientific direction un the 
one hand, and a very fair degree of proficiency on 
the other. In our next article we shall conclude our 
inspection of the contents of this well-stocked room. 


A MODERN FLOUR MILL. 

Vienna flour has long been the cook’s and con- 
fectioner’s standard of excellence, beyond which 
the art of the miller cannot gv, and consequently, 
as wealth has increased and the art of cookery has 
improved in this country, the imports of flour from 
Austro-Hungary have risen until they have at- 
tained a most serious amount, And, as if this were 
not sufficiently embarrassing to the English miller, 
he has had to contend with an opponent in tho 
United States. The rapid extension of wheat- 
growing on the plains outstripped the milling re- 
sources of America, and manufacturers there went 
to what was considered_the best echvol, to Buda- 
Pesth, to learn how the abundant products of the 
Western States could most economically and advan- 
tageously be turned into flour. With many failures 
and much expense the Austrian method was modified 
to suit the exigencies of American trade, and a 
ateady stream of flour, a pase in quality the 
Vienna brands, was poured across the Atlantic into 
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this country, where it rapidly met with apprecia- 
tion and a steady sale. This meant ruin to the old- 
fashioned English miller, who had been accustomed 
te supply the neighbourhood in which he lived. 
The pastrycook and the housewife needed the 
Austrian flour to be successful in their light and 
dainty manufacture, while the baker gave the pre- 
ference to the strong American flour, out of a sack 
of which he could make several four-pound loaves 
more than he gould from that ground in his own 
district. Consequently tho small miller is becom- 
ing extinct. Those in a large way of business, 
with capital at command, bestirred themsvlves to 
adapt their proaesses to the altered condition of 
affairs, and with considerable effect. The old plan 
of feeding the wheat between a pair of millstones, 
and grinding it until it became flour and clean bran, 
was definitely sbandoned, and in its place some 
method of ‘‘ gradual reduction,” more or less wlabo- 
rate, was adopted, and the problem of evolving a 
now system, which should be neither Austrian nor 
American in ita ontirety, but suitable for the 
English trade, was entered upon. Many experi- 
ments had to be made before the correct principles 
of working were determined, and even now there is 
considerable diversity of opinion on the subject. 

The latest and moat efficient development of tho 
English gradual reduction pruceas is seen wt the 
Albert Bridge Mills of Messrs. Marriaye, Neave, 
and Co., Battersea. These mills, which have boon 
running tentatively for some weeks, were formally 
opened on Wednesday last, when a large company of 
millers, corn factors, enginoers, and others gathered 
to inapect them and Ransome’s dock upon which they 
are altuated. Messrs. Marriage, Neave, and Co. 
have been active supporters of the recently formed 
Agsociation of English and Irish Millers, an institu- 
tion framed to diffuse useful information among a 
trade, which 'has suffered in the past from the 
exclusiveness of its individual membera. 1n pursu- 
ance of the more liberal policy which they are seek- 
ing to popularise, Messrs. Marriage, Nuave, and 
Co. threw their mill open to the inspection of many 
of those with whom they maintain a friendly 
rivalry. While flour is arriving in all our ports, and 
when the demand is enormously above the produe- 
tion of all the English millers, there is neither room 
nor excuse fur trade jealuusies, and Mesars. Marriage 
feel, and never ceaso to proclaim, that it is only by 
co-operation and the freest interchange of informa- 
tion that the home millera can oust the foreigner 
from the position he has attained in the flour market, 
and until that has boon dune they need not acek 
to guard their individual methoda of manufacturo, 

The Albert Bridge Mills have been erected with 
the avowedintention of producing flour equal to 
the best Austrian brands from the samo or similar 
wheat, and distinctly superior to them from the 
higher class materia) which is to bo obtained in this 
market, snd which dves not penetrato into Hun- 
gary. They have been erected upon a site which 
will vive the greatest facilities for carriage. It is 
situated between the Albert and old Battersea 
bridges, and forms a portion of one aide of a new 
dock lately schutrieted by Mr. Allen Ransome, of 
Messrs. Ransome and Co., Stanley Works, Chelsea. 
Tho dock has been built to supply the wang of 
waterside premises resulting from the extonsion of 
the Embankment along both sides of the river, 
and converts what was lately a piece of graz- 
ing ground into valuable wharfago. The dimen- 
sions of its entrance aro such as to allow of 
the passage of sailing barges, and even conating 
steamers, indeed of almost any vessel that will bo 
likely to come above bridge, and the bed of the 
river has been excavated to a corresponding depth. 
The dock basin is over 100 ft. wide in thu widest 
part, so that the river tuga can turn in it, and at its 
narrowest part will allow two row» of craft passing 
each other. The dock wall measures 1600 ft. in 
length, and the ground around it is of sufficient 
width to allow of large and oxtensive premises. 
Part of it is occupied, as already stated, by the flour 
mills, and part by the Battersea Foundry, and it is 
probable that the necessities of the neighbourhood 
will svon find a use for the remainder. 

The new mills have thus the utmost facilities in 
the way of water carriage. They are built in the 
Queen Anne style of architecture from the designs 
of Mr. Frederick Bath, of London and Salisbury, 
and aro divided by interior party walis, without 
perforations, into three portions, the grarary, the 
wheat-cleaning house, and the mill. In an early 
issUc We ope to give illustrations and detailed de- 
scriptions of the building and machinery, and shall 
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now content ourselves with a general explanation of 
the salient features of the method of manufacture. 
Tho most noticeable characteristic is the perfectly 
automatic manner in which the processes succeed 
one another. From the moment the wheat is shot 
into the bins until the flour falls into the sack, it is 
entirely untouched by hand, and goes from one 
machine to another, ascending to the upper floors, 
and falling to the lower, time after time, without 
any check or intermission. At every stage there is 
a reassortment of the products, each going off in ita 
own direction, and flowing to the machine where it 
is to be next treated. Thus the process is con- 
tinuous for the time being, and if the raw material 
were uniform, and only one product were desired, it 
would be absolutely ao. 

The wheat-cleaning department occupies a build- 
ing to itself. The essential condition of high-class 
flour is that it shall contain nothing but flour. But 
wheat carries with it much that must be removed 
befere this condition can be attained. It -comes 
mixed with with all manner of other seeds, and 
eovered with dust and dirt. At one end it has a 
peard, and at the other end a germ, each of which 
“must be removed, and it is not until external clean- 
liness has been attained, that the actual process of 
milling can be commenced. At that point the 
removal of the internal impurities begins. The 
interior of the wheat berry may be roughly com- 
pared to a bunch of grapes bound together, not by 
stalks, but by cobweb. The grapes are represented 
by the gluten granules, and the cobweb by the 
cerealin, and it is in the perfect removal of all the 
latter, and the most careful assortment of the 
former, that the plant we are describing differs 
from others in exiatence. The process is due to 
Mr. W. H. Williamson, a member of the firm of 
Thompson and Williamson, of Wakefield, who 
manufactured the greator part of the machinery, 
and it is remarkable for the thoroughness and per- 
fection of the purification. 

The whole of the grinding is done by rollers, 
there being no stones in the building. The wheat 
is subjected to five breaks, with a smooth pair of 
stones to straighten out the bran. The rolls for the 
breaking operation are corrugated, those for the 
first two breaks ‘leading on with tho back edge of 
the groove, and the subsequent breaks with tho 
sharp edge. The first breakings of the wheat, 
which are aimply divided along the croase, are vle- 
vated to scalping reels clothed with plated wire 
cloth. The small quantity of flour which is un- 
avoidably forned in the breaking is removed, and 
the broken wheat and the semolina discharged on 
to a sizer, which assorts the semolina and delivers 
the broken wheat to the second break rolls. Semo- 
lina, it may be explained, is the broken interior of 
the wheat berry, froo from bran, and may be com- 
pared, to return to our former illustration, to smal] 
clusters of grapes broken away from the main bunch. 
When atill further reduced, and before it actually 
becomes divided into flour, somolina is called 
dunat, ' 

After overy brenking the samo process is carried 
out, the light particles being removed by aspirators 
placed above each set of rolls. The wheat is thus re- 
dueed to bran, somolina, and a small quantity of flour, 
tho somolina being, of course, the chief product. At 
this stago the semolina from the different breakings 
is already divided according to its size, and the 
next process, that of dividing it according to its 
specific sia & is perhaps the most intoresting of 
the whole, This is done on centrifugal purifiors. 
A vertical rotating shaft carries a number of light 
iron dishea, one above the other, and each ro- 
tating within a fixed conical guide. The semolina 
is poured on to the first dish and falls in a sheet 
from its edge, like drops from the edge of « wet 
umbrella when it is rotated. The heaviest particles 
are projected the furthest, and are caught in one 
compartment of the fixed guide, and the lighter 
particles in a second compartment. This process is 
repeated several times in the course of each particle 
through the machine, and the result is that the 
semolina is divided into two portions differing in 
specific gravity. At the same time a steady current 
of air flowa over each dish, and carries all the light 

articles of corealin atill adhering to the semolina, 
Into a central trunk in communication with the offal 
chamber, In an early issue we hope to illustrate 
this machine, which is difficult to explain clearly 
without engravings. 

It happens that tho heaviest semolinn is the best, 
and consequently the highest class flours are made 
entirely from that which falls in the outer division. 
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The semolinas are each reduced on smooth rolls, and 
the resultant flour dusted out. The finer semolinas 
thus produced are again sized and purified, and 
after further rolling are dressed in Sutcliffe’s centri- 
fuyal dressing machines to produce ‘‘ patent flour.” 
The lighter semolina is subjected to similar pro- 
cesses and gives flour of a lower grade. 

The above description is necessarily very incom- 
plete. All that we dosire in this article is to give 
a general description of the process, and to call the 
attention to the points in which Messrs. Marriage 
and Co.'s practice differs from that of existing mills. 
The building has the beat facilities for receiving 
and delivering govds, the process is self-acting, the 
elimination of detrimental matters, both from the 
exterior and interior of the wheat being carried 
to the highest degree of perfection, and above all 
this the whole process is conducted under the most 
rigid and complete system of inspection. Eve 
sample of wheat is tested, and ts watched all 
through its progress, so that while the purification 
is complete there shall be no waste. Under oon- 
ditions such as these, it is absurd to think that 
English manufacturers cannot hold their own against 
all the world, and bring back to the country an 
industry which would never have left it, if the 
spirit of Messrs, Marriage, Neave, and Co. had 
animated the last generation of millers. 
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BRITISH NAVAL GUNNERY. 
(Continued from page 552 of our last volume). 
Guns 18 Turret SxHips. 


Placing the Guns.—In the construction of the 
ship, care must be taken that the planes on which 
the turrets work should be horizontal, the ship 
being upright and in her soatrim. In order to 
make the working of turrets clear to those who 
may not have had an opportunity of studying tho 
matter, wo will give a short description of how the 
turrets are fitted. The circular walls, somewhat 
like the tyre of a wheel, rest on concentric rollers, 
which work on a circular racer placed on the deck 
below. Down the centre of the turret, and extend- 
ing from just below the slides on which the guns 
work, to a distance far enough below to give suf- 
ficient strength, runs a hollow circular shaft which 
muy be takon to correspond with the axle ot the 
wheel. Round thia is a framework of iron or steel 
(representing the nave), and the spokes are a great 
number of iron or steel stays, somewhat similar 
to those in a bicycle wheel connecting the circum- 
ference of the turret with the centre framework, 
Tho outside circumference is touthed at the lower 
extremities, below the water line, and the turret is 
rotated by means of one or more pinions working 
in these teeth, and connected to a steam or hy- 
draulic engine. Arrangements are also made to 
disconnect the engines and apply manual power 
whet required. The outside circumference of the 
turret is marked in degrees, just below the upper 
deck, the graduations being arranged so that when 
the gun is directed on vither beam, the pointer on 
the deck ia opposite the zero mark, and when ahead 
or astern it shows 90 deg. The starboard side is 
as a rule marked in green and the port side in 
red. Thereare no converging marks on the turrets, 
tho convergenco being arranged otherwise, as will 
be hereafter explained. Inthe original turret ships, 
guns wore mounted in much the same nt as in 
broadside ships, the only difference being that the 
slide irons were fixed in the turret, and the training 
was obtained by moving the whole turret. The 
moro modern ships have the slide irons fixed higher 
upin the turret, and the carriage proper is abolished, 
the trunnions resting in boxes which travel along 
the slide irons, while an elevating bar supporta the 
breech and at tho same time gives the necessary 
elevation or depression. 

Size of Ports. —In all turret ships it is of course 
desirable to have the ports as small as possible in 
order tu make the defenco against projectiles more 
efficient, und since the sighting is all done from the 
top of the turret, there is no reasou for the porta to 
be larger than is required for theactual working of the 
gun. We have already said that the slides are fixed, 
therefore the width of the portaneed be onlysufficient 
to allow the muzzle to move up and down. The height 
of the port is however a very different matter, for 
owing tothe circular shape of the turret the gun can- 
not be run very far out, and of course the further the 
trunnions are inside, the greater the height neces- 

to work the gunin. This is remedied by raising 
or lowering the trunnions. Thus, when de- 
pression is required, the trunnions are raised up a 
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few feet, and the muzzle, on being depressed, occu- 
ios about the same position in the port as when 
iorizontal. In the same way, when the pun is to 
be elevated the trunnions must be lowered. 
In Fig. 96 the dotted lines represent a gun luid 








horizontal, while the full lines show it elevated 
through an angle of 15 deg. The position is also 
indicated when the trunnions are lowered +. h 
the distance A B, the gun having still the sam¢-ele- 
vation, 15 deg. The small space x shows by what 
amount the port might be made shorter in using 
this latter arrangement. In the original turret 
ships, this alteration was effected by means of 
actually worn the trunnions up and down in 
the carriages, which, as we have asid, were com- 
paratively high, but in the more modern ships, 
auch as the Dreadnought, the whole fore 

of the alide is rained or lowered. This latter is a 
much simpler operation. In both cases the height 
of port ia so arranged that the gun, when on the 
middle or ordinary working step, can be given 
from about § deg. elevation, to 9 deg. depression, 
which is ample for all ordinary purposes. When 
lowered to the lower step, the range lies be- 
tween 4 deg. to 18 deg. elevation, while if raised 
on the top step, from 4 deg. elevation to 8 deg. de- 
pression is the limit. What we have said thus far 
applies generally to all turret ships, but some con- 
sideration is necessary of the two classes: 1. Hand- 
loading; and, 2, Hydraulic loading, into which 
turret ships may be divided. 

Hand-Loading Turret Ships.—In_ these ships the 
working of the gun “i is all done by manual 
labour, no steam or hydraulic power being used, 
except to change the gun from atep to step. Tho 
system is now confined to the smaller and less 
powerful vessels, such as the Glatton, Prince Albert, 
&c., some of the larger ones, Devastation, &., 
though originally without hydraulic power, having 
now been altered. In order to show how these 
guna are worked, it will be as well to follow the 
process of clearing away and getting the gun ready 
for firing. 

When not in use, the guns are run right in, and 
so placed entirely inside the turret. With the new 
guns the length is such that there is not room for 
the muzzle to come inside the turret, but as these 
are all fitted to Joad hydraulically, they do not affect 
the hand-loading arrangements with which we are 
now dealing. The gun then is, as we have said, 
run close back on the slide, and secured in this 
position by means of chains and struts, The turret 
is trained sv that the muzzles of the guns are for- 
ward or aft, and is secured by chains tu the deck. 
The crew for a 12-in. calibre gun consists of the 
captain of the turret, second captain of the turret, 
and twenty-one men to each gun. On the bugle 
sounding for ‘‘action,” the nuinbers above eleven 
clear away the turret, casting off the securing chains, 
removing the covers on the turret, and clearing 
away everything on the upper deck which might 
interfere with the fire of the guns. The other men 
g. inside the turret, and cloar away the guns, 
gotting ahd Auta ready for loading them, and 
&S AOON as is clear on the upper deck (which 
is notified by the bugle pounding scarey) the 
loading is proceeded with. This is done as follows: 
The powder which has been previously brought up 
by two men from the magazine, is passed into the 
turret and placed in the gun by two men standing on 
either side of the muzzle. Jt is pushed in at arm’s 
length, and the loading is proceeded with in exactly 
the samo way as previously described for muzzle- 
loading bruadside guns. hen loaded, the gun 
is run out, by two men putting it on the rear 
rollers by means of a hydraulic pump connected with 
the eccentrics, and allowing it to run out of its 
own bbe ie the slide being inolined for this pu : 
From this point the method of working both 
systems is somewhat similar. 

Hydrawic Loudiny Guns.—These are secured in 
the same way as those above described, but the 
fittings for loading are different. In Fig. 97, 
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which shows the fitting in H.M.S. Dreadnought, 
A A is tho level of the upper deck, the hydraulic 
rammer V works on the deck below, ao that in 
order to load the gun, the muzzle has to be de- 
pressed us shown. The raminer head is covored 
with sponge cloth, so that it can answer the purpuse 
of both sponge and rammer, A small valve in the 
head of the rammer (which has a conical recoas tu 
tako the head of the projectile) ia in connexion 
with the water supply, and is worked by a small 





stud. The action is as follows: The sponge being 
forced home to the bottom of the bore, the stu 
presses against the metal there and this pressure 
opens the valve ; jeta of water immediately spring 
forth which wash out the bore of the gun. This 
arrangement is fitted as an extra precaution, and to 
insure the extinction of any sparks that may have 
been left in the bore from the previous round. 
Should any sparks be thus left, and the powder 
and shell be rammed home, an explosion would 
follow; and since the muzzle is pointing down 
directly into the ship, the results of such an ex- 
plosion would be, as may be imagined, most disas- 
trous. When the shot is being rammed home, the 
point of it fits into the conical recess above men- 
tioned, and so the stud is not touched. The hy- 
draulic ram mentioned above, is for raising or 
lowering the fore part of the slide, when extreme 
depressions or elevations are required; E is the 
ram for running the gun in or out, and for check- 
ee reouil on firing. . 

he gear on the SL i deck being cleared away 
and the gun boing ready for loading, the latter by 
means of the elevating wheel, is deprossed to the 
loading position and run up close to the loading 
trough f. The projectile, with the powder above it, 
having boon previously placed on the lift C, is raised 
by moving a handle until the powder comes oppo- 
site the trough, when it ia stopped by an automatic 
arrangement. The powder is thon pushed svine 
way into the gun by the rammer, which is then 
withdrawn. The lift being lowered a little, tho 
automatic arrangement which stopped it, is freed, 
and pressure being again applied, it rises till the 
projectile is opposite the muzzle, when it again 
stops automatically. The projectile and charge are 
now pushed home together to the bottom of the 
bore. The rammer is then withdrawn, the shot 
lift lowered, and the gun clevated and run out into 
the firing position. This system has two objections; 
the turret must be always trained to a fixed posi- 
tion for luading, and the muzzle of the gun, pvint- 
ing as it dogs down into the ship, opens the door 
to a tremendous catastrophe should any accident 
occur when loading. ith the introduction of 
breechloading guns this latter defect will be reme- 
died, as the breech will be the part tu be depressed for 
loading, The fixed loading positions, however, 
still remain, though ere long we may ace even this 
ditticulty overcome, by bringing the loading arrange- 
ments ingide the turrots, the powder and projectile 
coming up through the centro shaft, and the rammer 
being constructed of flexible material to save space. 
This plan, however, has also ita objections, as the 
powder is more exposed during the proccas of load- 
ing, and an explosion inside the turret would bo as 
ae if not worse, than firing through the ship’s 
aide. 

We have carried, both systems to the point 
where they merge into one, that is, readiness for 
firing; but before proceeding with the latter we 
must describe the turret aighta and other dotails. 
In turret ships, as we have before explained, tho 
sights are not on the guns themselvoa, but on the 
turret. Every turret has three sets of sights, 
three hind, and three fore sights. The latter are 
ordinary fixed sights placed on the front part of the 
turret and vertically over the trunnions of the guns. 
The hind sights are placed in the rear part of the 
turret, one in the centre and one on either side of 
it, the lines passing through the back and fore 
sights being vertically parallel to the axis of the 
guns below. Those back sights are constructed as 
shown in Fig. ¥8. 

A A represents the tup of the turret; C is a 
hollow brass tube, inside which works a hollow 





bar d, and inside this again the atecl bar E, 
the top of which is fitted with a sight and de- 
flection leaf. The bottom of tho bar d carries a 
pointer F, which works in a slot in the tube C, the 
sides of the alot hoing graduated in degrees sub- 
divided to 10 min. The bar d is also graduatod in 
the same way to 13 deg. up, and 6 deg. down, the 
reading boing taken from the top of the tube C. 
The small stvel bar is graduated in yards in the same 


CoLoun- BLINDNESS, 

There is every reason to believe that the new 
apparatus for combining colours, devised by Mr. 
Offert and by Lord Rayleigh, will lead to a 
thoroughly scientific investigation of cvlour-blind- 
nossa. Considering how common Daltonism is, and 
how essontial it is that railway men and others 
working with coloured signals should be free from 
it, or at leaat know the extent to which they suffer 
from it, some,simple means of investigating it is 
desirable. Lord Rayleigh’s apparatus is based on 
double refraction, and the obtaining of two over- 
lapping spectra, which the person under examina- 
tion looks at, and describes as green, blue, or 
purple, or whatever it appears to his or hor sight. 

rd Rayleigh haa, wo beliove, tested the vision of 
numerous friends, and is willing to extend his obser- 
vations further, So far, he has found that the 
majority of persons tried require only half as much 
red in the mixed spectra to turn a givon yellow into 

n as he himself does. Pevuplevary from eachother 
in matching colours, and there are grades of ‘ colour- 
blindness.” Ordinary colour-blindness is blindness 
to red, but the father of Mr. Stanley, the optician, 
was colour-blind to green. As an engineer, when 
engaged in colouring plans, he had to single out his 
green pigments by their names. To him they ap- 
peared a kind of Erowai Lord Rayleigh has not, 
we understand, noticed any atriking differences 
between the two eyes of the same person; except 
what is due to fatigue of one eye and freshness of 
the other. Dr, Guthrie, who is colour-blind to red, 
believes himself more than usually sensitive to 
blue ; and Lord Rayleigh has found porsona abnor- 
mally sensitive to red, as well as abnormally insensi- 
tivo to it. It would be interesting to discover 
whether such persons can see further down the red 
end of the spectrum than is usual. Porhaps the 
modification of Lord Rayleigh’s apparatus, by Mr. 
Glazebrook, for measuring the distance on the spec- 
trum, Which any one can see, will answer this part 
of the inquiry. 
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way as the sights of a gun, and has a doflection 
scale fitted in the same manner. This bar dves not 
work in the hollow bar parallel to its axis, but is 
inclined to the left slightly, to compensate for the 
drift of the projectile, as will be hereafter explained. 
Tho sights are su placed, that when the upper one 
E is close down, and the sight d at zoro, the line 
passing through the hind and front sights will be in 
the plane of the racer on which the turret works. 
The clevating arc of the gun is marked in a similar 
way, 80 that when everything is at zero, the lines 
passing the sights, the axis of the gun, and the 
plane of the racers, are all parallel to one anothor. 


Hat's EFrecr. 

Some experiments on the obscure phenomenon 
known as Hall's effect, were made last year by Pro- 
fessor Silvanus P. Thompson and Mr. C, Starling, 
of University College, Bristol. In employing a 
pear or pog-top shaped electro-mnagnet with a pointed 





(Z'o be continued.) pole, they found that the oquipotential lines in the 
metal strip, which before magnetisation had crossed 
the atrip at right angles to its edges, wero slightly 

NOTES. curved round the pointed pole by excitation of the 


magnet. Subsequent tests of the strip for its re- 
sistance, showed that this curving moant a diminu- 
tion of electric resistance in the strip, produced by 
the magnetisation. The diminution was observed in 
strips of tin, gold, &e., but iron showed a slight 
increase of resistance due to the magnetisation. 
Professor Thompson, in eliminating thermo-electric 
effects, did not succeed in getting Hall’s effect with 
the pointed pole, so that his results do not clash 
with those of Mr. Shellfurd Bidwell, as mentioned in 
our rocent Note on the subject, The Offect he did 
get was duc to a change of resistance in the strip, 
and though similar to Hall’s, inasmuch as puints 
could be found on the strip which gave a curreyt on 
maguetisation, was not reversible, like Hall's, on 
reversing the magnetisation. M. A. Leduc has also 
cummunicated an interesting paper on the sanie 
subject to tho French Academy of Scionces. M. 
Leduc took a plate of bismuth (which as Righi 
found gives a large effect) and gummed it on glass by 
Canada balsam. The plate was 0.05 metres long, 
0.03 metres wide, and 0.04 millimetres thick. The 
current was sent through it by means of pincer con- 
tacts, and the equiputential points were connected 
through a Lipmann eluctrometer. M. Leduc’s 
conclusion is, that if the magnetic :tensity does not 
surpass a certuin valuc, the deviation of the equi- 
potential line and the linea of force at the points 
where they cut it can be represonted by the formula 
D =k M (1-«a t), where / is tho deviation of the 
equipotential linc produced at the temperature 
0 deg. at a point where the magnetic intensity is 
equal to it, and a another constant. For bismuth 
a 18 very sinall ; for silver it is from 0.008 to 0.009. 
M ia the magnetic intensity of tho field. M. Leduc 
has also remurked that in silver the Hall offect de- 
ends on temporature, and diminishes by .004 of 
oss value for each 1 deg. Oont. It is very feeble in 
an alloy of bismuth and lead. 


Evectro-Maanetic InvuctIon. 

At the Physical Suciety recently Mr. C. V. Buys 
exhibited the phenomenon first ubserved by Faraday, 
in which a copper disc suspended bifilarly between 
the poles of an electro-magnet, so as to cross the 
lines of magnetic force at an angle, is suddenly 
kicked or twisted parallel with the lines of force 
when the magnet is excited, If the disc be per- 
pendicular to the lines of force it is repelled by a 
pole when the magnet is made and attracted by the 
same pole when tho magnet is unmado, Mr. 
Boys has investigated the phenomenon very fully, 
and points out that it offers a quick and ready 
means of measuring the intensity of an clectro- 
magnotic field, as well as a means of finding the 
electric rosistance of plates and discs of metal. 


NEw STANDING OrneER. 
On Wednesday the new standing Order proposed 
by Sir Bernhard Samuels on May 21, was passed 
by a majority of ten in the House of Cominons, 
It is in these words ; ‘*‘ When a Chamber of Com- 
morce or Agriculture, or other similar body sufii- 
ciently representing a particular trade or business 
in any district to which any Railway Bill relates, 
petitions against the Bill, alleging that such trade 
or business will be inj vue affected by the rates 
and fares proposed to be authorised by the Bill, or 
is injurioualy attected by the rates and fares already 
authorised by Acts relating to tho railway under- 
taking, it shal] be competent to the referees on 
Private Bills, if they think fit, to admit the peti- 
tioners to be heard on such allegation against the 
Bill or any part thereof, or against the rates and 
fures authorised by the said Acts or any of them. 
The provisions of thia order relative to rates and 
fares already authorised, extend to traders and 
freighters, and to a single trader, in any case where 
a locus standi would have been allowed to them or 
him if this order had not been made. Nothing in 
this order shall authorise the referees to entertain 
any question within the jurisdistion of the Railway 
Commissioners.” 


A Ongar Stannakp Barrery. 
Mr. Frank L. Pope, the well-known American 
electrician, has devised a cheap sulphate of copper 
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or Daniell battery, which practical electricians may 
find useful for as. or other purposes. When a 
large number of cells are required, as for testing 
submarine cables and land lines, the price of 
becomes a serious item, and Mr. Pope therefore 


makes his cells of ordinary glass bottles, such as are 
used for holding sweeta and other confections. The 
bottom is out off by a lathe or glazier’s diamond, or 
by putting a small quantity of water in a saucer and 
setting the bottle in it with o little, turpentine or 
other inflammable liquid on the surface of the water, 
then setting fire to the turpentine, and thus cracking 
The sharp cut 
edges ought to be filed or ground off by a grind- 
hese bottles are inserted in « frame or 
The rack may be formed of two 
boards run one over the other, the lower having 
holes cut to admit the necks of the bottles and the 
upper having larger holes to admit the shoulders of 
A cork is inserted in the neck of cach 
bottle and a stout copper wire runs through it und 
» which fully occupies the 
This wire is further bent 
outside the cell, so as to support the zinc of the next 


off the bottom at the surface level, 


atone. 
rack side by side. 


° 


the bottles. 
is bent into a spi 
shoulder of the bottle. 


element. 
long and No. 10 
course, forma the negative 
the positive plate is preferably formed of a hollow 
lit cylinder of rolled zinc plate, yy in. thick and 
in. long by 4 in. wide. An upright lug is left 
on the cylinder and two holes are drilled in it, one 
Swove'the other, to twist the copper wire into and 
éhus ‘su the This. joint is hammered 


Each copper wire is about 3 ft, 3 in. 
merican gauge. 


at the 
phate added to the liquid of each cell. 


down to an ounce vial, the other parts being in pro- 


portion, and when inade small the battery is quite 


portable, 
Huut any Barnsiey Rariway. 


Mr. J. Grierson, general manager of tho Great 
Satay a detailed report 

ull and Barnsley Railway 
Company, as to tho position and prospects of that 
undertaking. Mr. Grierson oxpressos his opinion that 
the capacity of the Alexandra Dock, which is being 


Weatern Railway, has 
to the directors of the 


constructed by the company, will be very great, 
and, he adds, that it is so laid out that the hydraulic 
power, having been already provided, traffic may be 
commenced, and carried on with facility by the pro- 
vision of & portion of the sheds, tips, lines of rail- 
way, &c., which will be eventually required, and 


he, accordingly, recommends that, at present, only 
, in addition to the one over the 
weat jetty, and two coal tips, with the lines of rails 
as shown upon a plan which Mr. Abernethy has 
prevent should be carried out, leaving the ware- 


two transit sho 


ouses and other works and conveniences to be 
added from time to time, as required by the in- 


crease of trade. It might, however, Mr. Gricrson 
thirfks, be desirable to erect one grain warehouse 
forthwith, and he suggests for consideration 
whether ono of tho south jetties might not advan- 
tageously be used for accommodating fish traflic at a 
comparatively amall outlay. As regards the prin- 
cipal stations which it is in contemplation to pro- 
vide in Hull, Mr. Grierson thinks that a temporary 
passenger station should be erected on the site 
where it has been i? Sas to orect a carriage shed, 
near Oarron-street. By this means o large saving 
will be effected, and temporary and reasonably con- 
venient accommodation will be afforded, within half 
a milo of an intended station in Charlotte-street. 
As to the Victoria Dock Junctions, Railway No. 6B 
might, he considers, be safely abandoned ; while 
the construction of Railway No. 6 A might, at all 
events, be deferred. The provision of ee 
cannot, he considers, be long postponed. 0 
works which are in progress for connecting the line 
with certain collieries, should, Mr. Grierson thinks, 
be completed, and arrangements should be made 
for obtaining access to the South Kirkby and 
Monckton Main Collieries as soon as practicable. 
The number of engines ordered by the directors 
appears to Mr. Gricrson to be quite sufficient for 
present requirements, but some further amount of 
rolling stock will probably be required, when the 
line is opened throughout. With reference to 6 
proposal to open @ portion of the railway between 


The spiral, of 
ate of the cell; and 
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eatso' he soldered ; but the zinc is not 
- ted. Tho cell is started by filling up with 
soft rain water and dropping in a teaspoonful of 
pulverised sulphate of copper into the copper spiral 
bottom, The resistance may be lessened and 
the action hastened, by a tablespoonful of zine sul- 
Tho cells 
can be made of any size, from that of a quart bottle 
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Hull and Howden for local traffic, Mr. Grierson 


thinks there is no reason why, if considered desir- 
able, this may not be done as soon as station accom- 
ars | modation is provided in Hull ; and as a bridge over 
the (use is nearly finished, he thinks it desirable 
that the directors should also open, as svon as prac- 
ticable, the section to Henaall, which is the point of 
junction with the Lancashire and Yorkshire Rail- 


way. 
Tuk ABSOLUTE CAPACITY OF A CONDENSER. 
At the last meeting of the Physical Society, Mr. 


R. T. Glazebrook, M.A., F.R.S., of Cambridge 
University, described sume intoresting experiments 
he had made to detormine, in absolute measure, the 
electrical pd of a condenser sent to him for the 

essrs. Latimer Clark, Muirhead, and 
Oo., the well-known makers. The genera] method 
employed by Mr, Glazebrook is that given by Clerk 


purpose by 


Maxwell in hia treatise on ‘‘ Electricity,” vol. ii., 
§ 770. 
fitted to 


put into communication with each other. 


the tuning-fork, and C the qapacity of the condenser. 
Thus, if ¢ be the z 


2 
nO 
Thus C can be found if a, c, d, 


gate arms, we have the condition for a balance 
=cd, or n O=<, 


and 2 be known. 


iven the correct formula. It was this which Mr. 


lazebrook used in his tests. The tuning-forks 
used had frequencies of 16, 32, 64, and 128 to 
the second, as determined by careful ee dato 
. The 


corresponding values of the capacity were, in terms 


with a clock, by the method of Lord Rayleig 
of the legal ohm, .3336 mf, (microfarads), .3340 mf., 


.3335 mf., and .3337 mf. ; tho mean being .3337 
The experiments do not show any 
variation in the capacity, as tho time of charging is 
changed from fsth tu y4ath of asecond. The for- 
mula also gives a reuly and accurate means of 
determining the pitch of a tuning-fork, for if the 


nucrofarads. 


capacity of the condenser used is known, the value 
of 2 can be determined. Mr. Glazebrook has suc- 
cessfully used it for this purpose, 


point to a microphone action in such contacts. 





THE PREVENTION OF INCRUSTATION. 


Tus inventors and manufacturers of compounds for 
the prevention of incrustation in steam boilers have 
almost uniformly had to face the opposition of the 


insurance companies, who object to chemical experi- 


ments being carried on in boilers in the integrity of 


which they have a pecuniary interest. As, however, 
nome reagent is necessary with many kinds of water 
a few exceptions have been made, aoda, either as 
carbonate, or in the caustic form, being the moat 
generally recommended, although its action is not 
always very efficacious. We learn that lately the com- 

ies whose head-quarters are in Manchester, have 

n experimenting with a new compound which is 
offered under the name of Litholine, and that the trials 
have been so successful that its use is being recom- 
mended by several of the principal assurance associa- 
tions. The new compound has been found to have no 
corrosive effect either upon the plates or fittings of the 
boiler, its action being confined to the reduction of 
the old acale to a crumbling condition, and to the pre- 
vention of the formation of any further hard deposit. 
It is capable of application in two different ways. It 
may be added to the heated feed-water in tanks, and 
will then cause the precipitation of the greater part of 
the lime, chalk, &c., in the form of mud or itmay be 
injected into the boiler, and the precipitate removed 
by blowing off from time to time, About one pint of 
compoun rday is sufficient for an ordi Lan- 
cashire boiler working with moderately hard water, 
the exact quantity being determined by the amount 
necessary to keep the water sufficiently alkaline to 


A commutator driven, by a tuning-fork, is 
the condenser in such a manner that the 
plates of the condenser are alternately connected to 
two points at different electrical potentials, and then 
The con- 
denser and commutator are inserted as one of the 
arms of a Wheatstone bridge, and Maxwell has 
shown that if the period of vibration be sufficiently 
slow, the combination is approximately equivalent 


to a resistance of a where n is the frequency of 


resistanoé of the arm conjugate to 
the condenser, cand d resistances of two other conju- 


Mr. J. J. Thomson has, how- 
ever, shown (‘‘ Phil. Trans.,” part iii., 1883) that 
Maxwell's formula is only approximate, and has 


A question arose | h 
at the meeting as to the efficacy of mercury con- 
tacts in such experiments, and Dr. W. H. Stone 
stated that he found mercury and iron contacts to 
be free from sticking. Whether this is an advantage 
or not in making a good contact is doubtful. Recent 
experiments within our knowledge would seem to 
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affect litmus paper. The manufacturers, the Litho- 
line Water Puri ving and Scale Prevention Company, 
of 213, Park-road, Oldham, undertake the analysis of 
feed waters, and vary the composition of their product 
accordingly. They do not recommend it for every 
case that comes up, a8 some water is so heavily charged 
with mineral matter that nothing but the most extra- 
vagant use of this or any other compound, could prevent 
cai The composition of the fluid is kept a secret, 
but a sufficient guarantee that it ia both harmless and 
effectual, is afforded in the approval of such a careful 
and able investigator as Mr. KE, Lavington Fletcher, 
of the Manchester Steam Usors’ Association, 


ELECTRIC LIGHTING NOTES. 

A pDEPUTATION from the City Commissioners of Sewers 
visited Wimbledon on Wednesday, June 18, to seo the 
result of the experiments in electrical street lighting 
which have been conducted for some months past by 
Mr. Preece. Krom these it appeara that the most 
efficient practical mode of distributing light for a main 
street, like that of Wimbledon, is by means of 650. 
candle lamps, fixed 20 ft, high, at intervals of 100 ft. 
Many forms of reflectors have been tried, but the best 
resulta have been obtained by a polished nickel-plated 
iron surface of alightly convex form, and by # dioptric 
syatem deyiee oy r. Trotter. The effecta at Wim- 
bledon were admitted to be remarkably striking, and 
to furnish a capital example of efficient street lighting. 








The Anglo-American Brush Eleotric Light Corpora- 
tion has just issued a new priced catalogue in which 


t prominence is given to the machinery for incan- 


Tee victeeie ano which ts Riv ttt we gchuekert 


machine, is made in various sizes designed to feed from 
10 to 1000 lamps of 20-candle power, & oe 
slow-running type is manufactured for ship lighting, 
the larger sizes not exceeding 500 revolutions per 
minute, They are all compound wound, and will 
supply any number of lights from their full capacity 
down to one. Improvements have been made in the 
manufacture of the lamps to secure uniformity and 
durability, but thoir life 1s not stated, A speciality is 
made of ten-candle lamps. 


The steamer Thistle, belonging to the Glasgow and 
Londonderry Steam Packet Company, has been fitted 
with the electric light by the Pilsen-Joel Electrio 
Light Company, of London, under the superinten- 
dence of Professor Jamieson, The installation includes 
41 lamps, cach of 20-candle power, distributed over 
almost the whole of the ship, including the steerage 
and cattleholds. In all cases the lamps are inclosed 
in ground glass shades or wire frames, and in the por- 
tion of the ship set apart for the first-class passengers, 
the lamps are fitted both in the saloon and the adjoining 
state-rooms, There are in all 17 lamps in the saloon 
circuit ; there areten lamps inthe steerage circuit, which 
includes the engineer's room and chart room on the 
upper deck adjoining the engine casing. For the cattle 
olds there are two circuits, so that if goods rather 
than cattle are being curried, one or both of them can 
be cut out at pleasure. In each of these circuits there 
are four lamps. Therestof the lampa—six in number 
—form the engine-room circuit, The dynamo used is 
of the Schuckert type, manufactured by the Pilsen- 
Jocl Company. It develops an electromotive force 
of 102 volts, and supplies each lamps with .66 ampéres, 
or a total of 27.2 ampoérea for the 41 lamps. The 
speed required, which has been made low in order to 
suit ship lighting, is 450 revolutions per minute. The 
engine, which is direct-driving, is of the Westinghouse 
type, and has been manufactured by Messrs, Alley and 
M'‘Lellan, Glasgow. 


New SovuTrH Watss.—-Major-General Scratchley has re- 
tired from his position ag consulting engineer to the 
Government of New South Wales. It is understood that 
Major-General Harding Steward, late of the Royal 
Engineers, now fills the office. 

FRENCH Rattwar Routine Stook Comprany,—The 
accounta of this company for the financial year endin 
March 31, 1884, show # net profit of 26,3127. The dividen 
for the financial year 1883-4 was fixed at the rate of 8 per 
cent, per annum, the reserves being carried to 82,6401. 

CABLE RAILROADS FOR BROOKLYN.—It is reported that 
2,000,000 dols, have beon subscribed for the formation of 
a Rapid Transit Cable Railroad Company in Brooklyn 
similar to the system now in operation in Chicago and 
San Francisco. The papers of the new company have 
been forwarded to the Secretary of State, and upon their 
return the organisation will be perfected. 





Tron Hicgoway Croasrncs.—The Boston and Providence 
Railroad Company has laid down some iron crossings 
upon trial near the West Roxbury Station, Massachu- 
setts. In the place of planks, which are generally used, 
but which rapidly wear out and decay, cast-iron plates 
have been put down. They are about 2 ft. wide, and in 
length fll up the space between the rails They are 
made with blunt projections of 1 in. or 2 in., #o as to give 
horses & firm footing, and the whole plate is slightly 
convex. 
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around the outer end. The whole cable for 12 ft. back 


including the shoes, was then. inclosed in brickwork and 
flags were laid in cement over the brick- 
work, and finally a second ast of flagw above these to form 
ver the side cables, the foundations of 


cement; 6 in. 


the sidewalk. 
the tool-houses took the place of the sidewalks, 


Examinations had been repeatedly made at the points 
where the cables emerged from the masonry to see that 


the coverings were intact, but no more extended exami- 
tion had been deemed necessary. 
ever, that the responsibility was too 
agsume that all was sound simp) 
appeared wo. The sidewalk and 


through the canvas it was found that the tar had partially 
disappeared, aud that the cavity was nearly full ot a dirty, 
greyish liquid. Thore waa alav extensive rusting of tho 
Wires, 80 that the seizing wires, 0.06 in. in diameter, 
Were In many places rusted through, and the cable wires 
deeply pitted. A second cable end wax opened with 
Rimilar results. A general survey of the bridge was then 
made, revealing fine cracks in the paint on the cables 
which admitted moisture, grave defects in the masonry, 
particularly of one of the piers, and a number of other 
minor flaws. 

A full statement of the facts was theroupon mado tothe 
directors, with the recommondation that every cable 
should be examined throughout and repairs made imino. 
diately ; also that the cables and other ironwork should 
be scrapud and repainted, all defuctive stones in the piers 
replaced by sound ones, the masonry repointed, and that 
the wrought-iron protecting plates to the pier nosings 
should be ropaired, &c. 

Authority war given to the author to proceed with tho 
work at once. As parts of it were entirely novel, it re- 
guired close personal attention throughout. The first 
atop was to determiny how far the damage to the cablos 
extended, QOneof the openings already made was there- 
fore enlarged, and the boiler plate and wrapping removed, 
#0 as to expose the strands back to and around the shoe. 
It was found that the rust extended outside of the an- 
chorage and under the wrapping. Jt was then decided 
to ramovo every seizing, to cut out a slit about 45 ft, inthe 
bridge floor to where the cable emerged above it, aud to re- 
move the clamp and also the wrapping, so far as might be 
necusary, to discover the full extent of the damage. Ac- 
cordingly about 10 ft. length of cable was unwrapped, 
leaving the wires exposed and entirely free for about 22 ft. 
of their length. 

Qn examination tho serious damage to the wires was 
found tu extend about $ ft. from the anchorage outward, 
Beyond this there was a little dry rust, but no pitting ; 
and still farther from the anchorage the paint on the in- 
torior wires was yet gummy. 

Tho rust seomed to bo of two kinds. First, a red oxide, 
where the wire appuared to have bean attacked as if by 
acid, the so-called tibre being oe bey In some such 
Cases the rust had eaten through the extorior in a narrow 
unlit, and had then attacked the interior, lewving a rholl 
only, The second form of rusting was by the formation 
of a hard blackish substance containing much sulphur, 
which whon scaled off, left a deep pit, as if gouged out by 
a chiael, 

In ono cable end vight wires had been caten entirely 
through, and one wire or more in each of the others, 
Roforring to the composition of the rust and the Jiquid 
found among the strands, the following lutter to the 
author is pertinont. The writer, Professor Otto Wuth, is 
& practical chemist residing in Pittuburgh, and hus been 
eugaged in the manufacture of the various products re- 
sulting from the distillation of cuoal-tar, 


 Pittsburyh, Aug. 18, 1883. 


“T have carofully examined the specimens of scalea you 
took from the wires of the cables of the suspension bridge, 
and found them to bo a combination of the hydrated pear- 
oxide of iron and sulphate of iron, Tho liquid consiated 
of a weak solution of carbonate and sulphate of animonia, 
colopred by tarry matter, and is almoat idontical with 
tar Water from the gax works, The cables, ax you stated, 
were first coated with boiled linswed ui) and afterwards 
with coal-tar, The tar had evidently not been heated 
long enough and high enough to drive off all tho wator 
and the salts of ammonia contained in oll coal-tar at the 
rate of fh to 7 per oant, 

“The action of conl-tar is always alknline—vrery alku- 
line—nevor acid. Tho reaction of the acids contained, 
such an carboalio and cresylic, is aluo alkuliue ; they do 
not act like the minoural acids on iron, By heating coal- 
tar with caustic lime you only convert the carbonate of 
ammonia into caustic ammonia. Now the action of the 
coal-tar upon the wires has undoubtedly bean this. 

“The oils contained in the tar first dissolved the coat 
of linseed oil; then the aulphuret of ammonia, which is 
contained in the tar in considerable quantity, acted upon 
the surface of the iron, converting it into the aulphuret of 
iron, which again waa converted into the sulphate by the 
oxygon af the air, which could not have buen completely 
excluded, This alternate action of the sulphuret of am- 
monia and air was continued until the sulphuret was 
entirely oxhausted. The oxidation was furthor carried 
on by the atmospheric air in the presence of water and 
oarbonate of ammonia.” 

How the wator camo to be where found it ia not easy 
toway, The upper surface of the strands was but 18 in. 
below the surface of the sidewalk, and exposed to con- 
siderable alternations of heat and cold. A cavity was 
evidently formed by the tar gradually oozing into the 
surrounding brickwork when exposed to the heat of hot 
summer days, Air would thon slowly perculate to and 
fro as the masonry changed in temperature, and moiature 
would probably be condensed, and the water slowly col. 
lected. It is possible that part of the sulphur and 
ammonia accumulated in this way, as they must be con: 


The author felt, how- 
ave to allow him tu 
ec#use the exterior 

agging were therefore 

removed from over one end of a large cable, and on cutting 
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stantly present more or leas in the atmosphere of such a 
smoky city as Pittaburgh. 

It was evident that the only course to ue was to 
cleanse the wires thoroughly. This waa at first attempted 
by the use of solvents such aw benzovle, kerosene, &. ; but 
it was impossible to cleanse the interior strands in this 
way, even bY drenching them. Scraping each individual 
wire was then reluctantly resorted to. After trying 
various scrapers, none of which worked satisfactorily, one 
was adopted which proved cheap and effective. A #-in. 
ateel rod had one end flattened and turned up for about 
4 in., 60 a8 to make with the rod an angle of about 80 deg, 
A avmicircular notch, of about the same diameter as the 
wire, waa then filed in the end, and the edge made sharp, 
hardenud, and tempered. With these, four men could 
clean about 175 wires in ten hours, To get at the interior 
strands, wedges woro used to force them apart. hen- 
ever a damaged wire was found it was marked by a bit 
of wire twisted on, All such wires were examined, and 
if the loss of atrength was 10 per cent. or more, it was 
repaited, othorwise it was passed. It was soon found 
that the damage wus almost entirely confined to the outer 
two layers of wires in each strand, The seizings around 
the strands had held the wires so closely in contact that 
the destructive agent had not pariabratad: farther. 

While this preliminary work was going on, experiments 
wore made to determine the best method of repairing the 
damaged wires. The only previous work of this kind, so 
far asknown, was that done at Niagara Falla, where, in 
making the final nplic® the two parts of a wire wero kept 
under strain by a har having a lever pivotted across each 
end. The shorter arms of those levers wore provided with 
clamps and thumb-sorews for taking hold of the ends of 
the wire tu be joined, and gave a lever arm of Zin. The 
other arms were 10 in, long. The short lever ends having 
been clamped to the extremities of the cable wiro, one of 

















the long arms was fastened by a wire to some fixed object ; 
to the second long arm ao pring balance was attached, 
¢ 


and to this a pair of amall pu ye and tackle, leading 
finally to some other fixed object. By this means a definite 
pul on the balance could bo transmitted to the two 
ranches of the cable wire, since the separation of the 
long arma would draw the short ones towards cach other. 
16 difficulties with this apparatus were, firat, that it 
wan not self-contained ; secondly, the range of motion 
being small, it required exact fixing on the wires to insure 
the ends be ny in line when the strain was on ; thirdly, 
the room was insufficient for wrapping the splice. 

The author devised an eel ra as follows: A atiff 
aquare bar 2 ft, Gin. long had its sides finished smuoth ; 
one end was flattened, and to thin end a stiff crosshead 
about 7 in, long was tirmly rivetted. QOne ond of the 
crosshead was provided with a waar and thunib-screw 
for holding the wire to be spliced, ‘The other end of the 
crowbar had a notch for receiving tho ring of a heavy 
apring balance, A second crowsbar about 11 in, long was 
fitted with a long socket nour its centre, so as to slide 
freely on the long bar. One ond of the sliding bar had 
alao w clamp and thumb-rcrew for holding tho opporite 
end of the wire to be spliced, Through the remaining end 
of the sliding bar was a hole parallel tu the main bar of 
the machine, through which an eye-bult passed freely. 
The eye-bolt had a long thread cut upon it, and carried a 
handwheel with a corresponding internal thread. The 
hook of the balance parsed through the eye of the bolt. 

This machine gave plenty of movement for extending 
the balance, and taking up the slack of the wire, and was 
very convenient in ull contracted places, 

According to Mr. Roebling’s original notes, an abstract 
only of which waa available, the maximum working atrain 

r wire is 267 Ib., of which 109 Ib. or 41 per cent., ia live 
oad, and 158 lb. or 59 percont., is dead load. A pieco of 
wire said to be from the original bridge wire was tested 
with the undermentioned resulta ; The stretch in this an 
the following tests was taken on 1 ft, of length by a finely 
divided vernier gauge, having a multiplying lever, and a 
second verniur for the finer readings. 

Diameter of specimen, 0.144 in. ; area, .016286 square 
inch, The readings were uncertain up to 200 1b. strain, 
owing tu inaccuracy in the adjustment of the gauge, 


Strain, Ciauge Reading. Difference, 
200 1.06017 . 
300 1.00040 0.00028 

0,00024 
400 1.00004 

0.00023 
f00 1.00087 

0.00022 
600 1.00109 0.00022 
700 1.00131 * ann 

0.00020 
800 1.00161 0.00033 
900 1.00184 ; 


At 1260 lb, the wire broke with a measured set of 0.018 ft, 
Diameter at point of rupture, 0.110 in. ; strength per 
square inch at full section, 77,365 Ib. 

A new aplico in a wire when tested gave, under a atrain 
of 300 lb,, an addition of 0.018 in. in length by slip and 
stretch, Now in aplicing in a new pieco of wire, the final 
aplice must evidently be made under an excess of strain 
sufficient to compensate for three things; first, for the 
probable slip in the splice in taking up a working strain; 
secondly, for the stretch that will occur in the part (about 
2 ft. long) contained in the machine while splicing, when 
it comes under strain ; and, thirdly, for the extra strain 
induced by Roane the wire out from a straight line while 
rplicing. Tuo determine this excess of strain the following 
calculations were made : i 

The slip at the splice is, say a 
Taking 200 lb. as the average atrain in 
a wire with the bridge in use, and 
0.00023 ft. as the atretch per 100 lb., 
the 2 ft. length of wire in the machine 


will atretch 0.00028 ft. x pl x Of, 
x w= 


in. 
0.0180 


0.0310 


oue eae oe aoa 
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in. 
Ss) the wire in splicing to be drawn 
T fa feoma cca line at the centre 
of 20 ft. in length, the additional 
length required ig= .. 2... 2) 00,1882 
Total excess of length requisite in 
making the splice ... ay s, 0.1622 


On the supposition that the wrapping around the cables 
is tight aavigh tou oblige the firet 10 ft. length under 
the wrapping to take up the extra strain, and inasmuch 
as the wires pass around the shoes aud have therefore a 
double feng, the strain would act on about (12 ft. +10 ft. 
+10 ft.)x2; or, aay, 60-ft. length of wire. According to 
the previoun test, to stretch 00 ft. of wire 0.1022 in. a 
atrain would be required equal to 


0.1622 in. . 0,00023 ft. x GO ft. 98 yp, 
12 100 


This would give the strain on the balance as 200+ 98, or, 
way, 300 lb. ; 
‘A balance with 400 lb. capacity was therefore provided, 
but on trial it was found that a pull of about 500 lb, was 
necessary to insure 4 full strain in the wire after the com- 
letion of the splice, The reasons for this seemed to be, 
Brat, that the stretch did not probably reach so far as 
10ft. under the wrapping; secondly, the friction in pass- 
ing around the shoe had not been taken into account ; 
thirdly, the wires were frequently partially bound by other 
wires, and the final splice was nearer one end of the free 
wire than 10 ft. : 

Another eloment of uncertainty was the constantly 
varying load, as the traffic on the bridge is very heavy 
Heel § subject to rapid and extreme fluctuations. Still 
another practical difficulty was the fact that from loosen- 
ing the strands and removing the clamps and wrappings 
the angle made by the rai ide sty strand, with the round 
cable was removed 10 ft. farther from the shoes and the 
several cable wires were nu longer equally strained, 

For these various reasons it became necessary to assume 
limita of strain, within which differences would be allowed. 
As the limit of elasticity of the wire was from 800 lb. to 
1000 1b., and the extreme working strain 267 lb, it waa 
evident that if the minimum strain per wire wae sufficient, 
the maximum might be largely increased without danger 
of rupture or inharmonious working. Furthermore, any 
excess in pull in the sound new wires would tend to 
relieve the alightly damaged wires which were not to be 
repaired. This reasoning of course wonld not apply if 
carried tov far, since an excess of strain introduced into a 
large number of wires for a considerable length would 
have changed the curve assumed by the cable. | 

The minimum fixed upon was 200 lb- per wire, and was 
insured in the following manner. Each wiro, aa spliced, 
was markod by a tug, and once a day all the wires were 
tested, by app ying a spring balance at the centre of their 
frue length, and pulling them out 2 in. from a straight 
ling. Supposing the balance to then mark 8 lb,, by the 
parallulugram of forces the proportion 


vfs in. : 10 ft, =8 lb, :240 Ib, =atrain of wire, 


This simple test saved all necessity for immediate in- 
apection of each splice. 

Two men could repair from_eight tu ten wires daily, 
making two splices ineach. They soon found that they 
were able to disponse with the weighing apparatus, and 
to judge the tension closely enough by feeling, 

A simpler tool was then constructed for holding the 
wire while splicing. It was made of two bars or legs 
hinged together, and each bent so as to assume a form muc 
like a pair of pin dividers when they are opened wide, 
and the pinand point are in position for use. <A tightening 
rod, with o ye at one end and a thumb-screw on the 
othor, passed through the logs at the knuckles, The lower 
end of each leg was grooved acrous on one side; and a 
wedge key fitted for clamping an end of the wire to be 
splicad. Most of the splicing was done with thia tool ; 
but the one with the balance was best where the space 
was contracted, : 

The total number of wires spliced was 484, of which 
175 werein onecable end and 107 in another. Care was 
takon to distribute the splices lengthwise, so aa not to 
interfere with the smooth wrapping of the cable, The 
aplices were made by filing the end of the wire to a flat 
slaniut face of 8 in. length, and so as to reduce the 
wire ut the extremity to about one-third its diameter. 
The wire was then laid face downwards on an iron anvil, 
and the convex side nicked for S$ in. with a tool, having 
spaces of 0.083 in, to correspond with the diameter of the 
splicing wire. ; 

After preparing the two ends,’ they were placed in the 
machine, the proper strain was applied, and the flat 
surfaces were brought in contact and tightly clamped by 
a hand vice on each aide of the centre of the aplice, 

The splicing wire waa next tightly wrapped by hand ; be- 
ginningat the middle of both splice and wrapping wire, and 
wrapping up to one of the hand vices, then removing this 
vice toa sucond and third hold and each time wrapping up 
to it. The final finish at this end was given by wrapping 
4 in. beyond the filed portion of the wire, and fastening 


the splicing wire by pasuing it twice under its own coils, 
The rappers half galiza was finished in the same 
manner, 


The integrity of the splice depends upon the care taken 
in adjusting the parts accurately to each other, and keep- 
ing a constant atrain on the splicing wire. 

Dimparative testa were made of # piece of wire from 
one of the cables, and of a new splice in the same, and the 
reaulta are given below. 

Diameter of wire = 0.144 in., area = 016286 square 
inch. The whole wire behaved as follows: 
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sar cenage eens: Diteewwes. 
900 1,000080 

900 1.000290 pay 
400 1.000885 0,000250 
500 1.000785 jn oon 
600 1'000995 a come 
700 1.001265 OOouErs 
800 1.001540 


At 1450 lb, the wire bruke with a set of 0.0208 ft. on 
1 ft. The reduction of area at tho point of rupture was 


51 ae cant. The strength per aquare inch was 89,015 lb. 
he splice from the same piece of wire gave results as 
follows : 
Strain, pangs Heading: Difference, 
a t. a 
100 1.000390 
900 1.000615 rata 
800 1.001280 : 
0.000505 
400 1.001785 
- 0.000550 
500 1.002335 0.000405 
700 1.008190 0.000285 
800 1.008475 
800 1.008655 0.000100 


At 1850 lb. the spliced wire broke with a set of .00234 ft. 
on 1 ft, The rupture occurred in ono wire at 24 in, from 
the end, or lin. from the centre of the splice, and with a 
large local reduction in area. In making the test the coils 
of wrapping wire were left slightly loose at the ends to 
represont a probable case in actunl work. 

a comparison with the uncut wire the splice shows a 
atrength of 93 per cent, Since the splice at one end of 
each piece of naw wire introduced has been subjected to a 
strain far above the working strain, and the tinal splice 
has resisted a pull of at least 200 Ib., itis evident that the 
rreatest possible additional slip would be that arising 
Ben the slip at the final splica, due to the difference 
between a strain of 200 1b. and a maximum atrain of 
207 lb, Ag this amount, which is very small, must be 
distributed over about 60 ft, length of wire it may be 
noglected, 

piece of new Bessemer steel wire was tested with the 
following results : 

ace of wiro = 0.147 in., area = 0.01697 square 

Cc a 


a Gauge ene: Difference, 
, t. 8 
300 1,000725 
400 1.000025 0.000200 
500 1.001155 ee 
700 1.001625 0.000280 
1000 1,002405 "OO08 3K 
1100 1.002740 aii 
1200 1.003145 elated 


At 1580 lb, the Bessomer steel wire broke with a ret of 
0.0243 ft. on 1 ft. The reduction of area at the point of 
rupture was 474 percent, The strength per square inch 
was $0,442 Ib, 

The tensilo atrength of similar sized iron wire is given 

by ae Trenton Iron Cumpany at 91,278 lb. per square 
inch, 
Considering that the old wire was more or less damagod 
by rust, its uniformity of stretch, large reduction, and 
alae approximation in strangth, shows it to be entirely 
unchanged by une. 

All the wires in a cable having been repaired, tho firat 
step towards closing it up was to jar it thoroughly with 
mallets, and to get out all loose rust and dirt, after which 
it was thoroughly saturated with raw linseed oil, To 
reach the interior wires with the oil, a chisel bar had to 
be forced through in every direction until no uncoated 
wire could be found. Two days afterward a coating of 
boiled linaeed oi] was applied, and then the seizings were 
replaced on the part of the strands not to be wrapped, 
The mort serviceable tool for compacting the wires of a 
strand to a round form, prior tu replacing the seizings, 
was one devised for the occasion. It consisted of two 
semiciroular pieces of iron hinged together at one ond of 
each, and with the free ends bent radially outward. One 
of the free ends was left longer than the other, and had a 
hole aslutted pi in it, to allow play for the passage of 
the screw, Tho other free end was tapped for the screw. 
The screw had a thread about 4 in. long, and astem about 
1 ft. long terminating in a ‘T for convenience in turning. 
A collar betweon the screw and stem gave a hearing 

inst the alotted end of theqlamp, The interior strands, 
which were hard to get at, were compacted with this 
clamp with rh 

The work of bringing the strands together again to the 
round form of the cable, just within the anchorage, was 
troublesome but not new. The wrapping of that portion 
outside the anchorage was at first acoomplished with the 
7 earres wrapping machines used when the bridge was built. 

sit was impousible to employ these at all points, the 
ordinary serving mallet familiar to sailors was afterwards 
adopted, as with care it was found that good work could 
be effected. 

The cable was saturated with white lead and oi] in 
advance of the wrapping. Several coats of the same com- 
position were afterwarda applied over the wrapping and 
strands. Wherever direct vision could not be obtained, 
the aid of a mirror was found neceseary to insure a perfect 


covering, 

As it would afterwards have been difficult to paint 
thoroughly that portion of the strands near to where 
they converge to a round furm, it was considered best to 
protect them by filling for a space of 2 ft, back from the 
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clamp with paraffin. To do this a dam of putty’wasa made 
across the cable, and the 2 ft. length was surrounded by 
canvas, into which melted puere waa poured until when 
cold the canvas would hold no more. Changes of tem- 
perature have thus far had no effect upon tho paraffin as 
& protection. 

xperience having demonstrated the imperative 
necessity of having all parts of the cable accessible fur 
examination, it was decided to leave tunnel openings 
around the strands in the anchorages. The bottom of 
each opening in the masonry was therefore cut so as to 
drain to an opening in the front wall. The aides wore 
removed to about 6 ft. by 10 ft., and lined with 18 in. 
brick walls laid in cement mortar, the cable passing freely 
through the front wall, with space all round for painting. 
A jacket was afterwards put on each cable to keep out 
moisture ag far as practicable. As the head room was 
insufficient for brick arches, the side walls were capped by 
un iron box frame, which was covered by # series of cast- 
iron plates grated on the upper surface, which surface was 
at the siduwalk grade. The plates were locked togethor 
and cemented, to pravent water from dropping on the 
eables ; and tho last plate of the series was provided with 
lifting rings, 

In the alternation of mild and extrema cold weather, 
water of condensation was found to drip from the plates ; 
to prevent thia a light wooden frame has heen covered 
with wall-painted canvas and placed in the tunnel in an 
inclined position over the cuble, Cork paint may bea 
horeafter applied to the interior of the tunnels, 

Tho only other point of interest was the method puraued 
in removing the old paint from the cables preparatory to 
repainting, The necussity of this was made apparent by 
the cracks retaining moisture aftur every shower ; as it 
was reasoned that fresh paint would soon crack in the 
waume lines, and but temporarily oure the evil, Ordinary 
scrapers ware first tried, but were ineffective on account 
of the gumininess of the paint. This Jed to the use of 
cutting touls such as chisela and drawing knives, by which 
to slice it off. By keeping these sharp, the work was 
fully treblad in quantity over that at first attainable. 
Tho average length of larye cable cleansed by one man in 
aday wan above 25 ft 
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STANDARDS OF LENGTH. 
Stundards of Length and their Subdiriaion.* 
By Greorazt M. Bonn, Hartford, Conn, 


Ws are all, no doubt, familiar with the old table of En- 
glish moasures of length beginning ‘3 barleycorns make 
one inch.” I, for one, can remember having vague ideas 
in regard to barleycorns in general, and their exact size in 
particular, though I imsgined IT know exactly what con- 
stituted an inch, Juater in life J began to doubt my 
knowledge in this respect, having had considerable dif- 
ticulty in reconciling the diffurencer between two separate 
inches not exactly alike, one or both evidently not 2, part 
of a standard yard, 

It may be of intereat to elance over the history of the 
gradual developmont of the modern scionce of minute 
Mmeasuremont ; to notice how such crude standards as the 
human foot or arm, and atandards called cubits, fathoms, 
or the foot made up of 36 burleyoorns, round and dry, 
placed ond to end,” in the course of time grew into the 
more exact determinations of scientific research, as shown 
in the results of the labours of men like Kater, Baily, 
Bossel, Shecpshanks, Shuckburgh, and Sir George Airy 
in tho great problem of establishing a atandurd of len 
from a natural unit. They gave us so clorely tho relation 
of the length of a pendulum beating seconds of time to 
the length of a yard, that it was thought they had deter- 
mined, beyond turther doubt, the moun for restoring a 
lost standard should it become necessary to do ao from 
cp occa 

owever good these crude standards, such as a barley- 
corn, a human arm or fuot may have been for practical 
purposes at the time they were adopted, they certainly 
wre in our times, completely out of the quertion and 
useless for precise daterminations, As all measures 
derived from them were purely arbitrary, and sanctioned 
by law, no reference made to any of these sources could 
be presumed to restore a lost original standard, even such 
as a common yard-stick, except within a very liberal 
margin of error, We need not be surprised then to find 
that there happened such wide ranges of valuo for a foot 
as that of the Pythic of 0% in, to that of Geneva 
of 19 in. 

The adoption of an invariable unit as a standard of 
length, while seemingly only applicuble to the refined 
methods of science, really becomes a neceasity in our 
ordinary workshop practice, as we shall sue later, 

The arm of King Henry the lirst, or the barleycorn, 
though possibly furnishing a standard youd enough at thut 
timo, would hardly satisfy the requirements of our modern 
mechanics or tool makers, who work very often within 
the limit of a thousandth of an inch, and even one-tenth 
of this apparently minute quantity, with surprising un- 
concern and no leas accuracy. 

To the colebrated philosophor and scientist Huyghens, 
is due the honour of having demonstrated the fact, that 
the times of the vibrations of pondulumes depend entirely 
upon their length, About the year 1670, his inventive 
genins conceived the plan of using this fact to establish 
the length of » standard which should be the unit for 
measures of length. This he divided into three equal 
parts, each of about 13in., calling this third part the 
‘‘ horary foot.” : 

Picard, in 1671, also Pi osed using the length of a 
pendulum beating seconds of mean timo, which should be 
adopted as the unit of length, thus endorsing the plan of 


* A lecture delivered before the Franklin ‘Institute, 
February 21, 1884, 
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Huyghens, It was Picard who firat measured the aro of 
the meridian from Paris to Amiens in 1669, deducing from 
it the value of a degree to be 68.045 miles. Picard was 
the first to suggest that the diurnal revolution of the oarth 
necessarily affected tho times of oscillation of a seconds 
pendulum, and that it ought to vibrate more rapidly at 
the poles than at the equator, His experiments at dif- 
forent latitudes, however, failed to confirm this fact, pro- 
bably one to the lack of sufficiently acourate apparatus 
for his work, and it was left to Richer, in the same year 
171, to prove that at the equator, or 4deyz. 46 min. north, 
where the obwervatfons were made, the difference of the 
length of a saconds pendulum Mt that place, as compared 
with the length at Paris, or 48 deg. 50 min. north, was 
about a line and a quarter, or nearly one-tenth of an inch, 

Cussini, in 1718, proposed a unit which should be qo 
part of » minute of a degree of a great circle of the earth, 
ene eet would be nearly equal to a third part of our 
yard, 

M. de la Condimine, who had menaured a degree at 
the equator in Peru, in a memoir read before the Academy 
of Sciences at Paris, advocated the use of a pendulum as 
the unit of length, pro oa that it should lect seconds 
at the equator, a place least likely to cause prejudices that 

might fullow from national poaloury, were the latitude of 
ay particular place selected. 

‘alleyrand, in 1790, proposed to the Assembly of 
France that 8 commission be appointed to consult with a 
kimilur commission from the English Government, to 
consider the subject of a uniform International system of 
metrology. He favoured the Leuath of a pendulum as 
compared with the unit obtained by the subdivision of a 

uadrant of the earth’s meridian, but after a careful con- 
sideration of the three plans proposed, the peudulum, a 
quarter of the equator, und a quadrant of the earth's 
meridian, they concluded to recommend the latter 
method, 

In 1790, one year before the International Comminsion 
had adopted the ten-millionth part of tho quadrant, aa 
mottling the quertion of aw natural unit for a standard 
moasurement of longth, and before any steps had been 
tukon by them in the matter, Thomas Jefferson, then 
Sacratury of State, in obadionce to a resulution of Congress 
calling upon the secretary to propuse a plan for establish- 
ing a uniformity in the currency, weights, and measures, 
for the United Status, Focommandall in his report, a 
decimal system of matrolugy, and that the unit be derived 
from a natural and invariable standard of length, 

_Jefferaon considered that though the globe, or its great 

circles, might bo invariable, the means to be employed to 
ubtain an accurate subdivision of a quadrant, from 
previous trials, had showed their unreliability, and 
wrotmnined tov great a deyree of uncertainty: he alsu ob- 
jected to the ordinary form of the pendulum as ' not 
without its uncortainties,” the length not being possible 
to be accurately dotermined, owing to variations in the 
clockwork mechanism and the barometric and thermo: 
metric variations. He recommended the latitude of 45 deg, 
and # mewn temperature of the year at that location, 

Instead of using the ordinary pendnlum of 89 in., he 
advised the uso of aseconds rod of 5 ft,, known as Leslie's 
penduluin rod. 

This war a simple straight bar, without a dise or hab, 
suspended at one end, and free to swing at that point, its 

contre of oscillation being at a distunco of two-thirds of 
ite length from the point of suspension, 16 would be 
vnu-half longer than the ordinary loaded pendulum. 

A. rod of this kind, vibrating seconds, is 68,72 in, long, 

Ho proposed that this rod be made of iron, of sia a 
nee that at the level of the sea, at a latitude of 45 dug., 
and with w constant temperature, it should beat seconds 
of moun time; its longth, given exactly, would be 
58,7 2368 in, 

Jefferson then proposed dividing this Jength into five 
equal parts, calling each part a foot, which would give 
11.7440 in, as the length of the new foot. He then divided 
the foot into ten equal parts, affording a decitnal subdi- 
vision to currespond with the decimal character of the 
coinage of the country. 

The French Commission, after carefully determinily 
the length of a» quadrant of the earth’s meridian, ad 
dividing it into ten million equal parts, presented sciunee 
and the world with the ineter a4 uw universal atandard tu 
which posterity might ever afterward refer, 

Its longth, as they computed it, is vory nearly the length 
of the seconds pendulum, or 39,.:70788 in., or a little more 
than 3 in. longer than the yard, 

This meter, which is un end measure standard, waa 
made of a pure alloy of platinum and irridium, ninety 
parts of the furmer to ten of the latter, Itis culled the 
‘* Métres des Archives,” and is kept in the buildings of 
the International Bureau, at Breteuil, between Paris and 
Versnilles, 

Having thus briefly touched upon the history of indi- 
vidual and national efforts to secure a unit for a standard 
of length, covering a period of about 200 yours preceding 
the legal adoption of our standard yard, it may be interest- 
ing tu know that just 500 yours after the statute of 17th 
Kdward II., a.m., 13824, which enacted that “ three barley- 
corns, round and dry, make an inch, and 12 in, make one 
foot,” it was, by Act ot 5th George 1V., cap. 74 (1824), 
that a legal definition of the yard was made, and by it was 
declared that the yard-bur, made by Bird in 1760, should 
be the standard beyond any question or doubt.t+ 


* Report on Weights and Measures, by Dr. Alfred B. 
Taylor, Kighth Annual Session, Pharmacoutical Associa- 
tion, Bostun, September 15, 1859. 

+ This act was introduced into the House of Commons 
in 1822, but failed to pass the House of Lords, it was 
again introduced, with modifications, in 1823, but was not 

usxed until June 17, 1824, to go into offect as utated, 

ay 1, 1825. ‘This was however postponed to January 1, 
1826, 
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It may be in piace to quate here an abstract of the Act 
of June 17, 1824, legalising this standard, and which reads 
ag follows : 

Section I, Be it enacted... that from and after the 
firat day of May, one thousand eight hundred and twenty- 
tive, the straight line or distance between the centres of 
the two points in the gold studs in the straight brass rod, 
now in the custody of the clerk of the House of Commons, 
whereon the words and figures ‘‘ standard yard 1760” are 
engraved, shall be and the same is hereby declared to be 
the extension called a yard; and that the same straight 
line or distance between the centros ofthe said two points 
in the aaid gold studs in the said brass rod, the brass 
being atthe temperature of sixty-two degrees by Fahren- 
heit’s thermometer, shall be and is hereby denominated 
the ‘ imperial standard yard.” .... 

Section IL]. And whereas it is oxpedient that the said 
standard yard, if lost, destroyed, defaced, or otherwise 
injured, should be restored tothe same length by reference 
to some invariable natural standard ; und whereas it has 
been ascertained by the commissioners aypuinted by His 
Majesty to inguire into the subject of weights and 
measures, that the yard hereby declared to be tho imperial 
standard yard, when compared with a pendulum vibrating 
seconds of mean time in the latitude of London in a 
vacuum at the level of the sea, ia in the proportion of 
thirty-six inches to thirty-nine inches and one thousand 
three hundred and nincty-three ten thousandth parte of 
an inch; be it therefore enacted and declared, that if at 
any time hereafter the said imperial standard yard shall 
be loat or shall be in any manner destroyed, defaced, or 
otherwise injured, it shall and may be reatored by maki 
® new standard yard, bearing the same proportion to su 
pendulum aa aforesaid, as the said imperial standard 

ard bears to such pendulum. 

Juat ten years afterward, October 16, 1834, ocourred 
the calamity for which the careful] worded text of 
Section III. was intended to provide; a contingency 
certainly most wisely considered. This was the destruc- 
tion of the stan yard by fire, when both Houses of 
Parliament were burned. 

The bar was recovered, but in a damaged condition, 
and all hopes of reatoring its usefulness were abandoned, 
when it waa found that one of the gold plugs had been 
melted out. Tho provisions of the Act now came into 
service, in order to reproduce the lost standard, and it 
became necessary to decide whether it could be restored 
by the use of the method so carefully prescribed. 

It had been proved conclusively since the passage of 
the Act that there woro orrora in the determination of the 
apecitic gravity of the pendulum employed ; the reduction 
to the nea level had been shown by Dr. Young to have 
been doubtful, the reduction for the weight of air was 
alao proved erroneour, and Kater showed that rensible 
errors had been introduced in comparing the length of 
the pendulum with Shuckburgh’s scale, this bar havin 
been compared with Bird's “ Standard, 1760,” and foun 
to agree closely, 

Shuckburgh’s soale was marked (0--36!".), and waa 
made by Troughton, in 1708, and had been compared 
with the pendulum and with the meter, It may be in- 
teresting to know, that aw provious to Shuckburgh, all 
tranafers of the yard were made by the ure of beam 
compasses, and comparisons were also made in the samo 
way. 

Tt was not until 1798 that optical instruments were 
used for this purpose, and Troughton must be credited 
with having introduced this wonderfully improved manner 
of dealing with minute measurements, and which after- 
ward, nodoubt, led to the discovery of the errors found to 
have crept in when the relation of the yard to tho length 
of the pendulum was established. 

All attempts, therefore, to use the pendulum for the 
urpose of reproducing the lost standard were abandoned. 

he next step was to approximate this result by the use 
of standards then in axiatence, which had been compared 
with the original yard. 

Tho bara used for thia purpose wore : 

o (@) Shuck burgh’s scale (0-36 in,), 

b) Shuckburgh's scale, with Kator’s authority. 
ri r) The yard of the Royal Society, constructed by 
cater, 

(d) Two iron bars, marked A, and Ay, belonging to the 
Orduance Department, and kept in the office of the 
Trigonometrical Survey, 

o Sir Francis Baily was intrusted the work of the 
restoration of the yard, His death occurred in 1844, 
before the work was completed. Ho had then only com- 
pleted the provisional or preliminary investigations neoces- 
sary for thie most important undertaking. 

e had, however, made a grest many vuxperiments to 
determine the proper material for the new standard, and 
finally decided upon the alloy of which bronze No, 1 was 
afterwards made, It is atill known as Baily’s metal, Ita 

composition is coppor 16, tin 24, and zine 1. 

The work was now intrusted to the Rey. R. Sheep- 
shanks, He constructed first, a brasa bar as a “ working 
atandard.” This bar was compared with all the standarde 
considered by him necessary for the purpose, and which 
were those just mentioned. Taking the average of all the 
values of each as compared with the brass bar No. 2, aa 
the working standard was designated, and reducing to an 
assumed value of the original standard yard, he found as 
the relation of the new yard, brass bar 2=36.00025 in. of 
the lost imperial atandard, taken at 62deg. Fahr. The 
brass tubular soale of the Astronomical Society did not 
appear in tho list of bars wed as references (sco Phil. 

rans. 1857, page 061), and tho statement that this was 
the principal authority for the now standard is therefore 
incorrect. 

Bronze 19, as the new yard was designated, or now 
known as No. 1, was graduated according to this value, in 
terms of the lostimperial standard. It was found from the 








comparison of these five standards, and is made, as just f 
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atated, of Baily’s metal, the dimensions are: length, 38 in. 

depth, 1] in., width, lin. The graduations are upon gold 
plugs inserted in wells of such a depth as to bring the 
polished surface of the plugs at a distance from the top, 
one half tho dept of the bar, the plugs being 36 in. apart. 

The bar which is now before you is a copy in every re- 
npect, oxcopt that it has the subdivision of feet besides ; 
but we have the same matorial, the same dimensions, and 
the same conditions in the graduations, while more than 
all, tho distance between the two defining lines, as com- 
pared with bronze No. 1, varies less than one hundred 
thousandth of an inch at 62 deg. Fahr. 

This bar waa constructed by Professor W. A. Rogers, 
of Harvard College Observatory, Cambridge, for tho 
Pratt and Whitney Company, of Hartford, Conn., for 
their use as o final reference standard. It has been com- 
pared directly with bronze 11, at the office of the Coast 
survey, by Profesor J. E. Hilgard and Professor Rogers, 
and allowing for the known relation betwven bronze 11 
and bronze No. 1, ita value was found to be within this 
minute limit, in terms of the imperial yard. 

The reason assigned for placing the lines at the centre 
of the depth of the bar, was that errors arising from 
flexure were liable to occur; that is, by the banding of 
the bar, the distance between the lines becoming leas. 
Having the gradnations at the cantra was thought would 
neutralise this effect. We all know thatif a beam is 
rupported at the ends and loaded in the middle, the beam 
is comp at top, and’ stretched or extended at the 
bottom, and if we were to measure between finely drawn 
lines, before and after the load was applied, we should 
find that the lines were nearer together when the beam 
was under strain than when free, measuring, of course, 
in a straight line, eo it was thought that having the lines 
midway between the top and bottom of the standard bar, 
this error would be reduced. 

Captain Kater was the first to discover the variations 
due te the flexure of etandatd bara upon which gradua- 
tions were traced, and he first proposed a ‘neutral 
plane,” which would have the effect, within certain limits, 
of reducing this error to zero, He first located thia plane 
in the centre of the bar, aa was done in the case of the 
imperial yard, but from further investigations he con- 
cluded that it was not quite one-third the thickness of the 
bar below the graduated surface. 

He found that the errors from the effect of flexure de- 
pended upon the thickness of the bars compared with each 
other, and when resting upon a surface which is not plane 
(Phil, Trans. 1830). 6 also found that this error far 
exceeds that which would arise from the difference of the 
length of the are and its chord under the same circum- 
stances ; 60 much ao, that in a bar an inch thick, with the 
versed sine, that ia the distance at the contre of the bar 
from the horizontal plane joining the two ends to the 
curved surface, equal to one hundredth of an inch, the 
sum of the errora would be nearly one thousandth of an 
inch in the length of a standard yard. To overcome the 
objection of a variablo result at overy lea oa of a 
atandard bar, the number of supports for it has been care- 
fully determined, and in the case of the sal ri bronze 1, 
the number of these coe i is cight, and having been 
decided by Mr, Baily to be necessary, this was adopted 
for the national standards, The distance between the 
papper is about 44 in. 

Sir George Airy gave a formula for determining the 
distance between the supports for any standard bar, in 
order to neutralise the effect of flexure. It is 


Length of the bar, 


Wie 


'n” being the number of supports, 

In the bar we now have botore us, the conditions under 
which it was transferred, and also when investigated, was 
when reating upon two supports, and using the formula 
just given, the distance between them is about 22 in., the 
total length being $8 in. You will notice in places the 
supports a little loss than one quarter the length of the 
bar measured from wach end. his gives the surfane a 
certain permanence or equilibrium of position when 
resting upon any level surface, whether a true plane or 
not, and if used thus under the same conditions of tempe- 
rature, the distance between the defining lines remains 
the same. If we move the supports each nearer the ends, 
say 1f in., the surface enaneee slightly, and the result is 
to bring the lines at the end nearer together, as we have 
mentioned before. 

According to the report uf Profeasor J. E. Hilgard, 
Chief Tinited States Coart and (Geodetic Darvas in 
charge of Verification of Standards, in 1877, bronze No. 1 
is kept at a very uniform temperature within the walls of 
the Houses of Parliament, while bronze No. 6, which is 
tho accessible national standard, is preserved in the stron 
room of the Old Treasury, now No. 7, Old Palace-yard. 

here ix not now any perceptible difference between these 


‘Phe Tmperial yard iw | charge of Dr. Ch hi 
e Imperial yard is in of Dr. Chaney, his 
official sition being warden of the standards, 

In order to secure, as far as possible, accurate duplicates 
of the new atandard, four Parliamentary copies were con- 
structed, one of which ia kept in the Royal Mint, one is 
in charge of the Royal Society one ia preserved in the 
new Westminster Palace, and the other is kept at the 
Royal Observatory as Greenwich. 

There were also forty copies made of Baily’s metal for 
distribution among the different governments, only two 
of these forty bars are exactly standard at 62 deg. Fahr., 
these are bronze 19and bronze 28, Both are kept at the 
Royal Observatory for reference, as representing the 
national] standards, All the other copies have a certain 
relation to bronze 1, and instead of giving this relation 
the temperature at which they are standard is eatablished 
or each, 
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The standards pre by Mr. Sheepshanks wore 
legaliaed by Act of Parliament, June 80, 1855, and in 
1856 bronze 11, one of the forty copies made of Baily’s 
metal, was presented to the United States Government 
by the British Board of Trade, and was standard at 
61.79 deg. Fahr. This bar is deposited in tho office of the 
United States Coast Survey at Washington. It has since 
been found that bronzo No, ll is short by 0.000088 of an 
inch at 62 deg. Fahr, from comparisons made by Professor 
J. E. Hilgard, in charge of the Bureau of Weights and 
Measures, United States Coast Survey, who, in 1878, 
compared it directly with the Imperial yard at the British 
Standard Office in London, and conaequsntly, to be 
standard, it must be considered so at 62,26 deg, ahr. 

Previous to 1856, the distance between the 27th and 
63rd line of the brass scale made by Troughton, was taken 
as atandard. nae nover having been legalised by Act 
of Congress, it had an indirect authority, as it was 
adopted by the Treasury Department, and cupies of it 
were made for distribution among the different States 
under the charge of Mr. Joseph Saxton, 

The fact ia noticeable that all the copies of the Imperial 

ard are made of the same material as that of the original 
Gianen 1. This is no doubt owing to the greater uni- 
formity in the coefticient of expansion for each standard 
bar, admitting of comparisons at any temperature. This 
would not be possible, except for bara of other matals 
whose coefticient or rate of change for each de of tem- 
perature was definitely known, and this would make it an 
exceedingly nice operation. 

To illustrate this in a few words. If a steel bar or a 

tinum standard be compared with one made of brasa or 
aily's metal, and each were atandard only at 62 deg., if 
we should compare them at 72 deg. we should find 
pe _ amg h, because brass expands more for rie 
egree 0 temperature re | 
platinvam yOR Eh oho reco 
ison of platinum with the brass standard, as steel and 
raass have @ coefficient more nearly alike. 


(To be continued.) 





NOTES FROM THE SOUTH-WEST. 
Caerphilly,—A blasting operation of unusual m 
was conducted at the Pwll t quarries, Caerphilly, on 
Monday, by Mesars. Mitchell and Scott, sub-contractors 
under Mesers, T, Nelson and Co., contractors for the new 
Bute Dock, Cardiff. The 2 are took place in the 
resonce of Mr, Farmer, Mr. Simmons seneinest for 

esars. Nelaon and Co.), Mr. Kircol (from the Nobel’s 
Explosive Company, Glasgow) The charge, which 
consisted of 16 cwt. of gunpowder, was deposited in a 
hole &0 ft. “aed The powder was ignited by Mr. 
Farmer ; and, after a lapse of twenty minutes, an explo- 
sion occurred which displaced an immense head of rock, 
In rolling down the great height from the top to the 
bottom of the quarry, the rock was broken into pleces, 
varying in weight from half a ton to five tons, The quan- 
tity of rock brought down by the blast is estimated at 
10,000 tons, 


Cardif.—Burineas in steam coal has continued active, 
In the fuel market, although no improvement oan yet 
be recordod in prices, a slightly better tone is noticeable, 
The iron ore market is without alteration, Last week's 
cloarances comprised 148,550 tons of coal, 6458 tons of 
pene fuel, 200 tons of iron, and 420 tons of coke, 
‘rom Bilbao thera were received 6751 tons of 
iron ore, and 457 tons camo to hand from other sources. 


itude 


Oribbwr Main Colliery.—The proprietors of thia colliery 
have just succeeded in proyin the ‘‘ Lantern ” seam of 
coal undor their cone 20 he coal is of good quality, and 
well anited for manufacturing purposes. The seam is in 
one solid block, 4 ft, 3 in. thick, with an excellent ruck 
roof, requiring little or no timber. The company is 
pushing on rapidly with the heading driven to prove the 
iat a fully expect to have the workings oponed in a 
ew weeks, 


The Dowlais Iron Works.—The whole of the mills in tho 
upper works have been again started, as have also the 
blast furnaces. In the lower works, however, the ‘‘ Goat 
mill” and one or two other amaller branches are stopped, 
the former, it is atated, owing to a breakdown of the 
machinery, It is calculated that the present supply of 
water in the old mine pita on the mountain at Pontywaun 
and elsewhere, is sufficient to keep the works going for 
about another fortnight. 


Working Hours on the Taff Vale.—A masa meeting of 
train men from all parts of the Taff Vale aoe Bys- 
tem, waa held at Cardiff on Sunday to consider a letter 
from the directors reduci e atandard hours of labour 
from 72 to 66 per week. e men wanted a reduction to 
60 hours. The directors proposed Goins away with the 
bonuses now paid to drivers. This caused unpleasantness, 
as the guards and brakesmen gained an advantage at the 
expense of the drivers. The men accepted the offer of 
the directors, at the same time deeply regretting that 
such a condition was imposed on the drivers, A com- 
mittea was formed to continue the agitation until the 
standard hours were reduced to 60 per week. 


The Avonmouth Dock.—The Coronet 8.8, from New 
York, 1122 tons, and the Paramatta, 1085 tons, arrived 
at the end of last week, and on the list of vensels to arrive 
during the next two or three weeka are seven steamers, 
the aggregate net register tonnage of which is 10,108 tons. 
Besides these there were several sailng vessels d for 
Avonmouth, and expected to arrive during the same 
period, Among the steamers are no leas than four vee- 
sels of the Anchor Line. It may be mentioned that there 
waa a slight decrease in the arrivals for June, but this 
will be more than made up by the July tonnage, which 
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will show a considerable increase on the corresponding 
month of last year. 


Tasmania and England.—A contract for a proposed 
direct steam service between Tasmania and London has 
finally collapsed, Messra. M‘Gregor and Co, declining to 
make themielves responsible in any way. The Tasmanian 
Government. will endeavour to make another arrange: 
mont, probubly with two lines of steamers, one of which 
will be the Orient Company. 


Powell Duffryn_ Coal.-An_agreemont_ between the 
Powell Dutfryn Company and the Taff Vule Railway 
Company cume into force on Tucsday. Jt has not trans- 
pired whether the agreement between the Messrs. Nixon 
and the Tutf Vale Railway Company will come into force 
hefore the siding which the former are making in_the 
direction of the Aberdare Junction is completed. Two 
miles of the siding have already been constructed, but it 
is intended to carry it at least one mile further, on to a 
point near Ponteynon. 


Newport.—Steam coal has presented a slightly bettor 
tune, Shipments of iron, &c., have been more active 
than they were during the week immediately preceding, 
and show a total of 8000 tons to the following destina- 
tions: New York, 3150 tons; Montreal, 200 tons; and 
Halifax, 1650 tons. The iron ore trade has shown 
scarcely any change. Last week’s coal clearances 
amounted to 65,583 tonsa. From Bilbao there were re- 
ceived 6750 tone of iron ore. 


Colliery Znterprise.—It is stated that Mr. G. Hoskins 
and Mr. Rossen have bought the Ebbw Vale and 
Abersychan Elled Vein Pit, from which there is a good 
supply of house and steam ooal. It will be shipped at 


errant ore 
a 


" Mia gests a oak come vehade a 
arisand New Yor 0 ny. —The 

uired in 1883 by this company (which 8 an tion 
of the Anglo-American Telegraph Company, nora 
was 83,5632. Out of this balance a dividend at the rate o 
4 per cent. per annum has been declared for the past year 
upon the share capital of the company. The present price 
of the 201, shares in the company is about 7/. 10s. each. 


Water Supply of Dunedin. —A new water main from the 
Faversham tunnel to Dunedin has been satisfactorily 
completed, and it is answering expectations formed re- 
garding it. The highest house connected with the supply 
can now obtain water day and night, and a high-level 
tank can be filled at night, when tho south reservoir is 
full. The total cost of the undertaking has been 7423/., 
and the ay surveyor has been instructed to take steps to 
ascertain the cost of further improvements which are 
contomplated. 


France in the East.—A meeting of merchants has been 
held at Paris, tu found a French, Tonquin, and Indo- 
China Company, to follow up commeraolally recent suc- 
cesses obtained by French arms, The pro eis an 
ambitious one, as it proposes to create establishments in 
Tonquin and Cochin-China for trading in merchandise, 
working lines of railway and steamers, opening mines 
and quarries by purchase or concessiun, carrying mer- 
chandise, building and working manufactories, and un- 
dertaking banking, financial, commercial, industrial, and 
i bee laa operations, in what are regarded as conquered 
istricts, 


Lake Albycuta,—It has been determined by the Victorian 
Lands Department to turn the land usually covered by 
Lake Albycuta, in the Wimmera district, to practical 
account. Tho lake, the area of which is about 30 square 
miles, is at prosent nearly dry, and the land, which will 
no doubt prove very fertilo, will be divided into grazing 
areas. In the licenses which will be issued, the right of 
or esa to water stock at any water holes remaining, 
will be reserved, 


New South Welsh Ratlwaya.—The New South Wales 
engineer-in-chief for railways has given inatructions that 
the following railway surveys are tu be resumed imme- 
diately: Naarabri to Walgett, from a point on the 
Mudgee and Coonamble survey near Mendooran, to Cuo- 
repel and Walgett, and Nyngan to Cobar and 

cannia, 


Union Pacific Ratlroad.—The land sales of the Union 
Pacific Railroad Company continue heavy. From Jan. 1 
to May 20, this year, therc were sold 1,459,708 acras, realis- 
ing 3,642,058 dols., an average of 2.46 dola, per acre, Of 
this enormous egate there were suld between May 15 
and May 20, 276,143 acres, for 445,510 dole. Nearly all 
the lands recently sold are in regions hitherto considered 
barren. The purchasers are in the main cattle ranchers. 
They propose to develop Mes@ so-called worthloas lands 
by establishing large ranches for the breeding of cattle 
for the markots of the Eastern States. A large share of 
the landa has been taken by English and Scotch capi- 
talists for similar purposes. 


Northern Pacific Railroad.—The grossa earni of the 
Northern Pacific Railroad Company for April are officially 
Pi th at 1,441,514 dole. The working expenses were 
598,167 dols., or about 414 per cent. of the gross earnings, 
leaving the net earnings at 848,847 dols., against 436,676 
dols, in March. 


Indian Railways. — The Umritsur and Pathankote 
wey was opened for public traffic to Dinanagar, 51 
miles, January 1. The line promises to be a valuable 
feeder to the Scinde, Punjaub, and Delhi system. The 
remaining portion of the new line to Pathankote, 15 
miles, is probably opened by thia time, The Rajpoora and 
Patiala Railway, 16 miles in length, which is under con- 
struction by the Scinde, Punjaub, and Delhi Railway 
Company, is m good progress, 
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4968, Hoating Fluids: H. Dofty, London, = [t. 
6 Fige.j—“‘ The most important novel fea ure of this sald in- 


vention is the arrangement of re both vertical and elongated 
tubes in a consecutive order, eo as to absorb ali heat generated by 
the tubular or annular arran, tof burners to give an intense 


mourentary effect.” (October 18, 1883). 


“Si3s. Signal Lamps, &oc.: J. Rogers, London, [éd. 
8 Figv.}—This refers tp the lenses described in Specification 1035 
of 1888, wherein a disc of coloured glass was fitted between two 


lenees of ordinary glass. Tho signal lamps “tat with 


weredy 
two lenses, between which a frame, cacy Sie 
Other arrangemen “are described, 


5144. Moun the Wheels of Railway Carriages, 
&o.: J. K. &. ane. Thornhill and T. Forknall, Man- 
chester, (6d. 8 Figs.J—Each wheel is mounted upon a sepa- 
rate axle, each axlv being provided with two journals, one on each 
sido of the wheel, and the journals belny made smaller than is 
usual, (Uctober 30, 1888). 

5487. Ro Engines: A. A. W. Van Reede, 
portreohe Helanae ior 8 Fige.)J—A cylindrical block is 
mounted eccentrically in a cylinder, which in cross-section is in 
the form of un elongated circle, the width of which is the enme ag 
tho diameter of the block, and the length is clonyated go as to 
enable the axis and block to rotate, the cylinder having a re- 
ciprocating motion in guides in a direction parallol to its shortest 
dimension (or as shown horizontally). Steam is admitted to the 
working chamber alternately at the top and bottom by a sliding 
valve upon the cover, to which a vertical movement ix lmparted 
hy an eccentric upou the shaft. The exhaust passages are con- 
nected tn the steam ports through the hollow of the valve, and 
lead to a elmilar low-pressure cylinder, from which the ateam passes 
toa condenser. In order to roverse the engine, a screwed sleeve 
on the main shaft can bo rotated by bevel goaring, cuusing a nut 
to move longitudinally alung the shaft. A projection on the nut 
engages with a collar on a sleeve, which hag a projection passing 
through w straight slot in o sleeve, on which the eccentric is 
mounted, and through an inclined slot in the shaft. (November 
22, 1883), 

6496. Purification of Water: W. Anderson, London. 
(6d. 2 Figa.J—The water is caused to pasa through a rotuting ap- 
paratus containing spongy iron, which, by thy movement of the 
apparatus, is kept in agitation. (November 23, 1883), 


6807. Mechanically Cooling Air for Preservative 
and other Purposes: J. J. Coleman, Glasgow. (td. 
2 Kigsj—The stoam, alr-compressing, and ee cylinders 
are all arranged horizontally and in two parallel lines extending 
from the cranks to the other end of the machine, the steam 
eylinder being nearest tho crank, the compression cylinder next, 
and the re-expansion cylinder at the further end, The two steam 
cyjinders act together ag a compound engine, or cither cylinder 
can be used alone, the crankshaft being in two parta connected by 
a coupling, Arovking shaft placed below the shaft and working 
the pumps Is connected to a crank-pin on cach end of the shaft, 
(November 24, Less). 


5518. Sculls and Oars: J, O. Spong, London, (id. 
8 Fiya.)—The oars are made in two parts, the adjacent ond buing 
connected to shovus, strapa, or supports centred or pivotted on 
studs carrying toothed whecls or quadranta gearing into cach 
other. The pins or studs are flaed ona plate hung on a pintle or 
axle aupported on the gunwale, The person rowing faccs the 
direction in which the boat is propelled. Mvans are provided for 
effecting a mechunical “ foathvring™ of the oar, (November 2b, 
1883). 

5558, Cutting and Dressing Marble, &c.: W. H. 
Burko, London. (Puivant sreres Merbes le Chateau, Relyium). 
[ai. & Figs.)—The block of stone ix fixed to a table which can be 
traversed ut variable speeds beneath a series of cutters rotating 
around a fixcd axis, or be held stationary whilo the rotating 
cutters are causod to descend, thereby enabling mouldings to be 
formed, (November 28, 1888). 


rking Hailway 










arrangod to wiove, (Vo- 


tober 30, 1883). 


5602. Wo Switches: A. M. Claris, 
London. (Zhe ew Specially Manufacturing Company, 
New York, U.S.A.) (6d. 6 Figa.J—This rolates to meana for 
operating switches which when clowed are held in place by a spring 
so thata train passing through the closed switch is pormitted to force 
it over and ao pass on to the main line. The lever for actuating the 
polnts is combined with a powerful spring and « moving fulcrum 
connected to the lever and automatically looked and unlocked, so 
that whon tho apring is looked the switch may be moved freely in 
either direction by a lover, but when set as desired! and tho 
lever locked, the spring and movable fulcrum is automatically un 
locked, leaving the awitch under the control of tho spring, (Ve- 
comber 1, 1883). 


5626. RElectro-Telegraphic System, Particularly 
Applicable for Long Cables: z° Roos, Turin. (6. 
6 sa .J~The transmitter consists of a wheel having conical teeth 
which engage in holes in a perforated strip (perforated by u 
Wheatetone or similar pertorator). A small lever is applied to tho 
right and left of this wheel, and they serve to establish vlectric 
comimtinication every time one of these lovers meets with ono of 
the holes in the paper strip whoso various combinations rupre- 
sont signals. A clock movemont provided with a fly servcs to 
unwind the paper strip and to automatically transmit the signals. 
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The printing mechanism comprises an oscapement consisting of 
two crown wheols, the teeth of one alternating with those of the 
other, and between which plays the stop piece of the escapoement. 
The flanks of the teeth are atralht md the enda aro bevelled to 
cause the stop to oscillate from one wheel to the other, Tho 
teeth of one crown Wheel correspond with projections on a cam 
wheul, und the teeth of the other with the recesses | the cam 
acting ono lever bearing an Ink printing wheel, the more or less 
prolonged stoppage of the xtop plece apainst one crown wheel or 
he other, serves to regulate the length of the dot and dashes or 
the blank «paces. The electro-magnetic part of the oyparatus 
consists of o flat thin soft iron blade A cupalile of oacillating 
alightly in its own plane on a central pivot @ and surrounded by 
a coil of insulated wire RB, The blade ts held in the axial positions 
by meanea of two brags lovers ¢, two apringh and a stop (Fis. 2). 
The lower end of the blade plays between 'the poles of a local 
¢lectro-magnet E, and this cnd is attracted to one or the other 
pole according to the direction of the currents in the colla # 
and BK. The other’ond of the blade engages with a lever whose 
other ond forins the wtop-plece between the two crown whecla. 
Normally the blade is retained against one of the poles and the 








etcapement of the printing mechanisin is arrested, If the line 
current be now revereed or the loca) clroult be momentarily 
interrupted or short-circuited, the blade will return to its contral 
position, the printing cscapement will be released, and the eacape: 
ment, acting on the stop iever, Will cause the blade to be thrown 
over to the opposite pole of the local electromagnet, and the 
line conimutator will at the same time change the direction of 
the line current and the blade will be retained in thix position, 
At the receiving station the direction of the Jine current being 
reversed, the blade will be repelled by the poleto which it adhered, 
and the printing mechanisin be reloaacd and the blade thrown 
over aguinst the other pole of the locul magnet and be retained. 
In order to stop the tranamitting station, a revurne current of 
double Intensity Is sunt from the receiving station to the transmit: 
ting station. (Decombor 4, 1883). 


5641, Decorticating Rice, Wheat, &c.: J. BH. C. 
mM , Walthamatow, Essex. (iid. 2 Figs.)—A stone or 
emery drum revolves rapidly within a conccutric case setat an angle 
of 46 dog. and which, when perforated, is caused to revolve on 
fixed endy. The lower end of the case is provided with un outlet 
aporture and regulatiny slide and tho upper end with an inlet 
aperture, (December 4, 1888), 


5646, peng ete Set Means of the Incandescence 
of Rofractory Substances: W. H. Spence, London, 
(0. Fahnehjelm, Stockholm), (6d, 6 FigeJ—A finely powdered re- 
fractory oxide (such as the oxide of magnesium, calcium, zirconium, 
or ailicon), is mixed with « solution of starch, gum, or other 
selatinous substanco, and the plastic mass is reduced to the form 
e 





of awire by being pressed throush a die, and is then cut to the 
desired lengths, dried, and burnt at a high temporatnre. These 
wires are fixed in an iron or brass xocket having a (J shaped 
section, and secured by means of the plastic muss, These fllaments 
arc then exposed to the tomperature of a “water gas” flanie, the 
gas being passed turough an ordinary yas burner, The illustration 
shows the wires it: their socket F. (Decombor 5, 188). 


6. Seal Traps for Wash-Basins, &o.: W. P. 
Thom n, Liverpool. (4. Edwarda, Asbury Park, N.Y., 
U.S.A.) (6d. 11 Fige.J—The trap comprises o body designed to 


contain a mercury seal chambor, and provided with induction and 
eduction pipes, a cleaning out open ng rovided with a suitable 
atopper, anda sealing tube aligned with the conduction pipe and 
dipping into the mercury. (December 6, 1883). 


5663. Anchors: J. Barton, Glasgow. [61. 20 Figz. 
—Koferring to the illustrations, the middle of the fluke piece 22 
fits and can turn in a round eye formed in tho hoad 24 of the shank 
v5, and ita movement to either sido is limited by a projection on 


the fluke plece working in w recess in the head W. Tho fluke 


ets. 0 etre hel 


48 


pleco is secured by plates 38, which are bolted together so as to 
move with the fluke plese, and are made with angular inner 
corners, the other corners being rounded. The fluke arms are 









ewe 


mado of the shape shown. A alight modification is ghown and de- 
scribed. (Docombor 7, 1883). 


5667. Motive Power Engines: H. G. Hosmer, 
London. (6d. 8 Figs.jJ—'' The power ts derived from the 
awinglng of two or moro pendulum,” each pendulum in its flight 
being ‘‘ caused to ralve and release anothor pondulum, the raising 
vel ee to insuro the propor length of awing.” (Deceinber 


6676. Mariner's Compass: Sir W. Thomson, Glas. 
ow. (10d. 12 Pigs.J—A totally reflecting pinion is sulwtituted 
or the ordinary mirror in the azimuth mirror desoribed in Speci- 
fications 1989 and 4876 of 1876. The prism is so made aa to be 
able toturn round on a horizontal axis so that bearings can be 
takon olther by roflecting the object in the prism and looking 
direct through the lons at tho dogrees of the compasa card, or by 
reflecting the dogrvos of the card in the prism and looking over 
the pri tive vi , THA Nears an Which 16 retyuired, An 
ens ia employed to facilitate the adjustment of the in- 
atrument, which is urranged for using two or more Jens of different 
focal Jongth, one for taking boaringy of objecta on the horizon, 
and tho othors for taking bearings of the sun or atars ut. difforent 
altitudes. iy. 1 shows tho priem @ mounted in o framo supported 
by bearings c, the shaft belny prossed into the bearings by aprings ; 
Jia the ocountric lens, whosu contre {nh not concentric with that of 
tho tube g containing it, The compass card is constructed ao that 
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t can he ued for ateering, and road off by direct numbers en- 
raved onacircle, while cach degree has ita number engraved on 
tinverted. Tho card is shown In Fig. 2. In order to current the 
somicircular vrror, the fore and aft magnets and thwart ship 
magnets aro placed in holes nearly through the contre of the 
binnacls. ‘Two verticn! rows of fore and aft magnete, one on cach 
side of tho middle of the binnacle, and one row of thwartahip 
magnets aro employed. 
are bored alturnutely, so that each thwartahip magnet tas @ fore 
and aft magnet above and below it. A rovolving metal shutter 
closes in tho onds of tho magnets, and is secured by a lock and 
key. Recoptacies are provided iu the bow! for holding quicklime 
for keoping the air dry and preventing tho deposition of molsture 
on the glass cover, (December 8, 1888), 


: F. Siemens, London, [6d. 16 


5677. Gas Furnaces 
Fige.}—The flame is caused to move through the rogencrative gaa 





Tho thwartahip and fore and aft holes | 
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furnace without coming in contact with the objects or materials 
in the furnace, or with the roof or walls, and to act chiefly or 
entirely by radiation. The illustrations show in longitudinal 





section and in sectional plan a furnace for melting ylase in pote, R 


Fug. 2, 





being the regonorators, G tho gas flues, and L the air flues, The 
flame is arranged to he kept away from the working doors O, and, 
aus) readily be secon, passes cloar of the pots. (December &, 


dd. 10 Fige.J—Tho springy are acted upon in tengion so as to 

vatraightened out or deflected, the indications being made upon 
a wale or dial acted upon through « pinion and aquadrantal rack, 
A bearing or loose or independently yielding piece reccives the 
effuct of sudden strains or shocks. (December 8, 1883), 


8662. Magneto and oKlectric Machin 
with Continuous Currents: A. de Meuron ‘and y 
Cuenod, Geneva. [tid. fi Fige.J—The armature consista of a 


drum wound with any suitable number of colle. Kach coll is 
rectangular in shape, the two aldes being parallel to the axis and 
tho two onds forming chords, which gubtend an are equal to the 
whole circumference divided by the number of polar fields. As 
shown in Fig. 8, each chord is equal to the radlua of the drum, 
thore being six flelds ax shown in Fig, 1. The end of the coll 4, 
a, 1 is connected to the beginning of the coil 6, 6,8 by acon: 
ductor, and the end of this coil js connected to the bepinning of 
the coll 8, ¢, 6 by a conductor, and so on, the coils boing 
connected together to form a single cireult. The chords 
a, b, 6, &, are gach equal in longth to the radius of the 
drum, and each of the conductors is connected to & atrip of tho 
commutator; as shown in Fig. 2, there are nine coils and nine 
strips, Fig. @ shows the abovo arrangement adapted to a direc 





armature, the sides of the coils being radial and the sides forming 
chords. Tho letters of refcrence on this figure correapond to 
those in Fly, 8. Tho field magnots In this case are doubled, one 
wut for cach side of the disc, Figs, 1 and 2 show a complete 
generator, A being the fleld mayneta, P the pole-pieces. Tho 
drum T is preferably composed of motallic discs K carrying the 
insulator J on which is wound iron wire. The brushes correspond 
in number to the polar ficlds, and are secured in the adjustable 
holdors 1 carried by the piece F which may turn on a socket 
fixed to the atandard, The lead of the brushes can bo thus varied 
or the curront reversed by turning the piece F through 60 deg. 
Ina modification the ends of the brushes boar on the cominutator, 
tho brushes being fixed to na plvotted axis from which the curve 
of the brush is doseribed. By this arrangoment the point of con- 
tact is not changed by the wear of the brushes. The fleld magnets 
are supported on the bed-plate by non-magnetic standards, 
(December 8, 188%). 


5688, Breaking Cannol Coal, Coke, &c,: J. Wood- 
ward, Manchestor, [tii. 8 J’igs.J~A plate serrated on tho 
face Ja placed in a vertical position, and is attached to the framing 
ao an to bu adjustable towards a series of rollers placed one over 
the other, the distance of the rollers from the plate incroasing 
gradually from the lowest one. (Decembor 10, 1883) 


8684, Manufacture of Rope: A. J. F. G. Telachow, 
London. {4d.)—Powdered resin is applied to the fbres in the 
process of manufacture. (December 10, 1888), 


6687. Rock-Boring Apparatus: J. T. Jones and 
J. H. Wild, Leeds, [6u. 8 Figs.j—A tube is lowered from 
the ataging on to the rock in which the bore-hole 1a to bo made, 
Tho staging may be a floating structure, as described in Specifica- 
tion 6614 of 1881, The drill is provided with suitable flexible 
pi to convey the compressed alr or steam to the cylinder, to 
oxhauat from tho cylinder, and to convey water to the bore-hole 
to wash it out, and js let down into the tubo by means of @ chain 
or ropo pasded overa pulley at the jib head of a crano on the 
ataclng, An casily romovable crosshend ie attached to the top of 
the tube, and a screw works in the crosshead, The lower end of 
the screw ia connected by a ewivelling connection to a link of the 
hoisting chain when the drill is in poaltion in the guide tube, and 
will thus support tho drill in the tube. The screw is ually 
turned by hand to allow the drill to descend, the hoisting chain 
boing slackened. (Docembor 10, 1888). 


sees. Pump: #8. J. Haddan, London. (A. Rew 
dageteouiice me 2 Fiya.J—The reversible pump earoeinad in {te 
construction # fixed cylinder, made of two fitted together, 
cach part having an annular cavity leading to the suction or dis. 





raw. 


charge pipe; a sccond cylinder adapted to slide in the fixed 
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cylinder and provided with apertures corresponding with the 
cavities in the fixed cylinder. The second oylinder is operated by 
& ly formed cam serving also as a crank for a ram piston 
working jn the movable oylinder. Referring to the iliuetration, 
the ram piston A works in the oylinder B forming the piston of « 
fixed cylinder C formed in two parte CC) ng the suction 
and diach pipes H. The cylinder C! has three erating Doses 
between which are tho annular cavities G, one serving admit 
and the othor to discharge the fluid. The pistons A and B are 
set in motion by a cam D which carries the crankpin F. The cam 
D operates the distributing cylinder B by meang of two friction 
rollers g; the crankpin boing connected to the piston A. The 
oam causes the apertures to be placed alternately opposite the 
suction and discharge opening g. (December 10, 1888). 


6691. Brush-Making Machinery: ¥', Wirth, | 
fort-on-Main. (Birsten and Pinsclfabrik Donava _ _ 
Mez and Co., Germany). (le. 2d, 22 Fige.J-—Thia relates to « 
machine in which the successive operations of feeding single tutte 
of bristles, fibres, wires, é&c., of proper sige from a container, 
crewing them into the brush stock, aud cutting them off to the 
proper length are automatically performed, (December 10, 1883) 


5692, Writing Machines: H. H. Lake, Lon- 
don. (J. L. oung, arrytown, New York, U.S.A.) (6d, 
8 Figa.J—A whevl with raised letters on its cdge is moved over the 
surface of the paper. Over this whoel is an index wheel having 
lettera corresponding to those of the type wheel, the wheels being 
connected by gear and moved outward toyether by an arm 
plvotted to the contre of the index wheel. By moving the arm 
and the index wheel to the lotter desired, and carrying it around to 
the fixed point thon pressing down the lever on which the ¢ 
wheel and index wi eel are placed, the desired Ictter is printed or 
impressed, (December 10, 1888). 


Insula Electric Conductors: A.J. Boult, 
. (Wd. B. Hyde, Brooklyn, U.S.A.) [(4d.J—The con- 
ductors to be insulated are wrap with two or more layors of 
cotton thread, and are drawn through a@ trough containing a 
hydro-carbon fluid euch as petroleum preforably heated. id 
are thon passed inte a heated mineral bitumen and coal tar pito 
uged separately or mixed, the petvaloum buing evaporated and 

hi by the composition. This compoaition may be replaced by 
peat powder mixed 60 « paste with a minoral or vorotabie oil or 
other hydro-carbon fluid, and added to melted asphaltum, coal- 
tar pitch, or petroleum coke, Finely divided raw cotton tow, or 
silk cord waste may bo added to this composition, After the con: 
ductors aro passed through this latter composition, thoy are ed 
through apparatus similar to a maccaroni preses, which will 
cover the wires to n fixed diameter, or they may bo moulded 
hetween grooved rollers, having sheuts of the composition on each 
side with the conductors between. Tho conductors may thon be 
covered with a narrow atrip of thin paper, tin foil, or woven fabric, 
a spirally from ond to end or with lead. (December 11, 
883). 


6723. Treating Timber with Preservative Fluids: 
S. B. Bulton, London. [4¢.J—-The timber is imprognated 
with an oily solution of tar ucids or with naphthaline accompanied 
or not by tar acide or with distillates of heavy oils of tar or with 
xolutions of metallic salts with or without admixture of tar acide, 
and iw then subjected to the action of heated creosote or other 
oily or bituminous body in closed vessels. Tho patentec reforw to 
hia previous Specifications 1064 of 1879 and 62 of 1882, (December 


12, 1883), 

8783. Galvanic Batteries: F. H. Gossage, Widnes, 
Lano. (Yd. )—Tho electrodes are of ron, cast-iron, or other suit- 
alle material, or of carbon or other suitable non-metallic material, 
and of zine, and arc immeraed in a solution of caustic soda or 


potash. (Deoumber 18, 1388). 


5817. Metallic Wheels for Vehicles, &0.: J. Hodg: 
kins, Warwick. (6d. 6 Fije.)~The wheels are constructed 
with a separate contral box; two circular metallic discs, one being 
flat or nearly flat, and the other conical, constituting the sider of 
tho wheel; and of a flanged or plain rim or tyre. Referring to the 
{Ilustrations, the discs cd arc secured at thelr middle ty the boss 
by rivets or ecrow bolts or nuts, cach disc having its own sct of 
rivets or bolts, the holes in the boss boing arranged circularly, 


Fig I. Fug: 





alternato holes recelving the rivets or bolts of one disc, and the 
intermediate holes those of the other, The hoss is thinner at 
those parte in which the holes for receiving tho rivota or bolts of 
tho conical disa gare altuated. The inner conical disc ¢ Ja first 
socured to the boss, and afterward# the outer disco d is fixed tem: 
horarily in place, and the edgea of tho two discs are turned ; the 
disc d is then removed, the rin or tyre eye in position, the 
diso d replaced and the rim or tyre connected to the margins of 
the two discs by boltg or rivets. (December 20, 1888), 


UNITED STATES PATENTS AND PATENT PRAOTIOR. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reporta of trials of pers law cages in the United States, Pv be 
sonmaltees gratis, at the offices of ENGINERRING, 85 and 86, ord- 


FRrENoH Mronanican Innustry.—The Denain Worles 
Company has just obtained an order for steel plates 
required for the armour plating of a frigate in (ourse 
of construction at Havre. The Socidtéd dea Forges 
et Chantiers de la Méditerrande haa received an r 
from the Japanese Government for large frigate which 
is to cost about 240,000/. The Orleans Railway Company 
and the Southern of France Railway Company are about 
to give out aome important orders for goods trucks, 
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A. Fine,T- CLA  CoOANTY | 
12 YHARS IN USE. See Testimonials. ss 
MORE EFFICIENT AND KCONOMICAL a TALLOW, SUET, LARD-OIL, OR OTHER LUBRICANT. i oa 

G K } LT | A bi 


PRICE es. wp. PER GALLON, DELIVERED FREE, 4 
FOR CYLINDERS & VALVES, HEAVY BEARINGS, SHAFTING, MACHINERY RUNNING AT HIGH SPEED, &, &.  - 


LEAVES NO DEPOSIT IN CYLINDERS OR BOILERS, and ENTIRELY PREVENTS “ PITTING. 
Cannot Gum or Olog Machinery, Preserves India Rubber Valves, Removes Scale in Boilers, Keeps Condenser Tubes Clean. 


CORROSION IMPOSSIBLE. 


FS Rn Ese Ae ENT-D mapemtapnmangentnenguncentemneentmncaiesiantiaiiass ( 


PARTICULARS AND TESTIMONIALS ON APPLICATION TO THE PATENTEES AND SOLE MANUFACTURERS, 


reomineee ENGELBERT & CO., meu 


Free from Spirit. Oannot be Decomposed. 


Will not Burn. 70 and 71, Bishopsgate Street, Will not Saponify, 
Free from Smell. LONDO N, E.0. Hardens Metal Surfaces. 


E, & Oo. never sell to Merchants or Brokers, and are in no way connocted with a lubricating oil that is being sold, marked with their Initials in 
Di amond, None is None is genuine unless unless SUPPLIED AND INVOICKD BY EN GELBERT & OO. 418 


‘Gan t PETER BROTHE ‘RHOOD. "; 
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MECHANICAL ENGINEER, 
BHLVHEDHRE ROAD, WESTMINSTER BRIDGE, LONDON, 8.5. 


IMPROVED PATENT sla deailevss bpcbeniona 





™ SE cE aa Tt ee a A 
FLEXIBLE COUPLING ELEXIBLE COUPLING 


—_aoanmagaas 


THE MOST | 4 : | : 7 4 FOR DRIVING 
ECONOMICAL — |W. \gi is al 
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fim CENTRIFUGAL 


SHIP LIGHTING PUMPS, 


As in General Use in 





AND OTHER 
the British, French, _ Lt an ‘oe HIGH-SPEED 
1, Danish, &c., |Z ae | a eae 
c., Navies. bene ht nee eE eee) S22 Lee. Fi re | [= MACHINERY. 
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FIELD'S PATENT BOILERS AND TUBES. 


OF THESE BOILERS ARE NOW IN USE. They are the “lightoat aad most éconoluical in the market. We can show several 
~ 0 HP, Boilers occupying a floor space of only 6 ft. Gin, square, which are evaporating 10,93 lbs, of water per lb. of 
coal, after eight years’ hard work. 


omer 140,090 TUBES HAVE BEEN SUPPLIED FOR INSERTION IN EXISTING BOILERS. — w - “s 
me LEWIS OLRICK & CO., BOWER MAKERS to HM. GOVERNMENT. Offices: 27, Leadenhall Street, London, ~bevrsrauere 

















THE BEST AND MOST DURABLE METAL FOR 


BEARINGS AND BUSHES OF EVERY DESCRIPTION; HYDRAULIC PUMPS, PINIONS, VALVES, &, &c,, 


Wire, Tubes, Sheets, green Steam sper nae Tools, ae {! 


147 


The PHOSPHOR BRONZE COMPANY, Limited, Somer 7 Emerson reson Streets, Southwark, London, 5.2. 





XXVIII ENGINEERING. [Jury 11, 1884. 


ALEX. WILSON & CO. 


ENGINEERS. 
SINGLE-CYLINDER SCREW ENGINES. 


The woodout below represents an Engine for driving a Boat with Twin Screws. _ 
The size shown has two independent Single Cylinder Enyines, 53 in. diameter, 6 in. he 
stroke, which are mounted complete on Bed Plates, and are attached to the base | Bt 
of a Vertical Boiler. This isa very useful type for Small Boats of light draught, | ; iy 
and is casily fixed in the Boat. We can supply any of our Engines adapted for 
Twin Screw Boats, either of the Single or Double Cylinder High Pressure, or of the 
Compound Surface Condensing Types, and either with Vertical Boiler, mounted as 
ahown, or with Return Tube Boilers, the | et Vee ee = Se ee 
Engines being fixed separately. ca | on — e 
























For the Prices of these Twin Screw 
Engines, take the Prive of the size of 
Engine required, together with its pro- 
peller, &c., and to twico this sum add the 


: e two Engines. 
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Wy, TY, 
td Wale P: Single Cylinder, 10 in. diameter, {tin stroke, 41 in. stroke, 


VAUXHALL IRONWORKS, WANDSWORTH ROAD, LONDON, S.W. 
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SHANKS'S HORIZONTAL AND VERTICAL HIGH-PRESSURE STEAM IM ENGINES. 


THESE ENGINES ARE THE CHEAPEST AND MOST POWERFUL IN THE MARKET, 
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-' “Qaledonian” Horizontal Engine. tl “ull ae 
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PRICES. 

PRICES. 
aoe ee ea 6HP, ...  ... £87108. /1GHV.... .. ... £148 
8 HP, 60 | 28 HP , SHP. ... ws 77-108. | 20 HI’, ,., - vw. =«175 
10 HP. 70 | 30 HP : 10 HP... we «O65 2h HP... Ag ww. §6.210 
12 HP. 88 Vertical Engine & Boiler combined. I2HP, .. 0, MO | BOP... 0, 240 


Gl N E of MASSIVE CONSTRUCTION and LARGE WEARING SURFAQES, Tho Smaller Surfaces are (ASE-HARDENED, and 
MARI N E EN all others provided with GUN METAL BEARINGS, with suitable provision for adjustment. 
SHANKS'S 
IMPROVED DIRECT-ACTING 
STEAM PUMP. 
























“THE CALEDONIAN, 


With Locomotive Multitubular Boiler 





The utmost regularity in 
reversing and steadiness in 
working’ secured. 





SHANKS’S IMPROVED 
EXPANSIVE 
STEAM PUMPING ENGINE. 


Combined on one ae 


The Engine having a Double Crank 
enables the power to be taken 
from either side. 
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Tho above is the cheapest _ ~ |e y adh Pips oe || ae | a m 
and most convenient form of ai BB = ia a | 


Engino with Locomotive Boiler 


in the market. 






THE SIMPLEST —o | 
ACTION CERTAIN. 


a egy ott, 


Prices, Illustrations & Particulars 
on application. 


SHANKS & SON will be glad to furiah onapp ation, detailed Specifications for Engines up to 1000 L HP., with suitable Boiler fixed on board complete, or securely packed for shipment. 


| D HOISTING ENGINES OF ALL SIZES. 
SHAN me saa CRANES AN! ENGINES in the Horizontal or Vertical form, with or without Boilers, 
SHANKS’S PATENT COMPOUND LAUNCH ENGINES.* ; 


eS 
ILLUSTRATIONS, WITH FULL PARTICULARS AND PRICES, ON APPLICATION. 


ALEXANDER SHANKS & SON, DENS IRON WORKS, ARBROATH. 


And 27, LEBADHNHALL STREET, LONDON; 3.0. 
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_ JOHN LYSAGHT, Limited, 


“XRON ROOFS & BULLDIN es,” 


DESIGNS AND HSTIMATHS UPON APPLICATION. 

GALVANIZED CORRUGATED AND PLAIN SHEETS. ; ; 

GALVANIZED CORRUGATED AND PLAIN SHEETS: | BRISTOL: ST. VINCENT’S GALVANIZED IRON WORKS. 

GALVANIZED WIRE, WIRE NETTING, TANKS, &c. WOLVERHAMPTON: SWAN GARDEN MILLS. 

WROUGHT AND CAST IRON GIRDERS, COLUMNS, &. |_| LONDON: 28, GRACECHURCH STREET, E.G. “™ 
jectors” 


Gresham’s Patent Im acta Giffard’s 
ILERS WITH WATER 


FOR SUPPLYING STATIONARY. LOCOMOTIVE, AGRICULTURAL OR MARINE BO 


TRADE 
























CLASS G2. CLASS G 
Combining and Receiving Cones All Cones re- 
removable without breaking he movable without 
ee MAP Ne fe Pewee 2h ae od 
pipe joints, ieee tata tet breaking any 
(GRESHAM S PATENT.) ee pipe joints. 
an ee (Bhoward & Gresham’ 
Patent.) 






a Grenflow 
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The above and every other class of Injector, Ejector, and 
Elevator in atook and in progress; also Brass Fittings for 
Locomotive and other aie 


| 
Sole Manufacturers: GRESHAM & CRAVEN, ENGINEERS, (MANCHESTER 


Who are wee a pead Manufacturers of Hjectors and Brass Fittings for the Vacuum Brake Co. 
AGHNTS.—Lonnon : CRE, 60, Queen Victoria Street, B.C. Guascow : WILLIAM LESTER, 38. enfield Street. 
___Newoaatiz-on-‘Tynt : TANGYE BROS., “Bt ‘Nicholas Buildings, BIRMINGHAM : : TANGYES LTD. —_—sNorrinexam: SMITH + SMITH BROS. & Co., Hyson Green. soso 





OVERFLOW 








The Edison and Swan United Electric Light Company, 


iM iT DD. 


+ <> +, ——maememmenmimeli | —semaemiaians =* -seemenimeene "Semen se emcee | enema =f eg _smervnemene. - wwe ee ee ee. 
2 Sects om | a, ee Wow eae —_ — eeteres 7 wey ence Ee 


Contractors to the Admiralty, H.M. Office of Works, Houses of Parliament, War Office, Science and Art hesebinn 
South Kensington, &c.; to the principal Shi hipping Companies, and Oriterion Theatre, Holborn Restaurant, 
Gatti’s Restaurant, &., &c. 


EDISON & SWAN INCANDESCENT LAMPS from 2; to 100 C.P. 


; BLBOTRISG MPATARS, SwrtTomszs, BWLACTHOLIANB, dco. 
DYNAMOS : The Company are prepared to Supply the NEW and IMPROVED Type of EDISON Dynamos. 


PRIOgS AND PARTIOULARS MAY BE HAD UPON Manna TO 4634 


THE SECRETARY, 57, HOLBORN VIADUCT, LONDON, B.C. 


LIGHT FORGINGS. wacom s:oxwo: 


WAGON IRO | IRONWORK. 
GLASGOW HYDRAULIC FORGE CO., LIMITED, Sentinel Works, , Polmadie, Glasgow, and Canal Road, King’s Cross, London, as 


Seen NN NTE catthanmmena  tk -.-diibpeoupsusematendaamppanmeme ne anemia ee Danae nen 















THE BABOOCK AND WILCOX CO. 


(WEwe TORR ds GLASGOW) 
FAT DIT 


=|WATER-TUBE STEAM BOILER. 


Safo, Economical (as to space and fuel), and Durable ; Having Perfect Water Ujreulation, and Spacious 
Steam-room ; Easy of Transportation, and perfectly "Accessible, 6. for Oleaning external and internally 


For Illustrated Circular amd full particulars apply to our Huropean Offices, 
107, HOPE STREET, GLASGOW, SCOTLAND; 


40, CANNON STREET, LONDON, 2 Ot i 
3, VIOTORIA BUILDINGS, DEANSGAT féerer’ 
For the Colonies and New Zealand, apply’ at No. 8, Spring Street, Sydney, W.8.W. ato 
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TANGYES MACHINE TOOL CO,, L7p., 
__:____OXFORD WORKS, SOH 










O, BIRMINGHAM. 
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8. A. Slide Surfacing and 8. 0. Break Lathe. 
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Single Railway 





Radial Wall Drilling Machine. 


WOOD-WORKING MACHINERY 


OF EVERY DESCRIPTION. 
CATALOGUES ON APPLICATION. 
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Vertical Drilling Machine. | Blotting Machine, 
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fcasteg act Shearing al peepee ciate __ |e aimelnp aaa auteeing Machine. | nacre 
LONDON : TANGYE BROS., 35, Queen Victoria Street, B.C. 
NEWCASTLE: TANGYE BROS., St. Nicholas Buildings. 
MANCHESTER: TANGYE BROS., Deansgate. 


GLASGOW : TANGYE BROS., Argyle and Hope Streets. « 
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i ee Barn 


For Ferry Traffic, to Land An o.oo £3. 
and Embark Passengers, | ae ees, ny) io aoa ae Os ars : 
Oarriages, Wagons, and Sees es ide ee aa 

Oattle on aame level as - 
Pier or Quay, irrespective wa se or Special Berths are re- 
of the rise and fall of tide, cae! 222] ) 5 Sse A A ee quired, At a fraction of 
Also for Landing and Em- : ek “rade Ses ya | the cost it has all the 

eAvanteges of a Bridge, 


barking Troops, Horses, 
and Artillery. without obstructing Navi- 
gation. 


Neither Slips or Pontoons, 


W. SIMON g & 00, 


SHIPBUILDERS & ENGINEERS, 


RENE REw , 
SCOTLAND, 


"CONSTRUCTORS. imier 


ELECTROGEN 


FoR PFPRAVINTINW Gs 


CORROSION AND SCALE 


IN ALL KINDS OF 


STHAM BOLLEHERS 


FIVE YEARS IN USE. OVER ONE THOUSAND BOILERS FITTED, 


BRANCH OFFICES AND AGENCIES, WHERE ALL PARTICULARS MAY BE HAD ON APPLICATION : 
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LONDON: 87, Fenchurch Street, E.C BHLF AST: Warrgn Cuamszns, Consulting Engineer, 
R, Kixkwoop & Co., Agents, 6, Crosby Square, E.C, MANCHESTER oe », KING STREET. DUBLIN : Hvar H. J aneznso3 & Co., 11, Lower Sack- 
LIVER OOM; 17, Water Btreet. vi ; 
TYNE: Caiar & Haris, Mil Dam, South Shicld (ee reeset eae iniee is theirviomity: {ISLE OF WIGHT | R. W. Ronzars, Medina Road, 
BULL: JAMIXZSON & TAYLOR, Queen's Dock Chambers. | py np RURNCORW BUXTON RETPORD SOUTHAMPTON Weat Cowes. 
Be ALES W. J. & H. Pappas, 25, Corn} wonywELl NOBTHWIOR GLORGOP TUXPORD HAMBURGH : C. Momassor, $0, Admiraliti 
BEEEDRALTE levee Sg it rwin| SRE, HONE, NOON, FHOnMGRAM |EOLLAND: dan Dei Co, Anti 
1 Pe ants Edinburgh. | FEODSHAM  MAQOLESFIELDBAWTEY | LINGOLN acyl en a ae ocak 
: Tuomas C. KEay, © BLB - Australian Blectric Co., 28, Queen St. 
. ANDREW B, BUYERS, 37, Market Street, | 404 the Oounty of i Bouthof, and inotuting MARYPORT and J OT ee eoen pope ri 
Wittiam Lysren, 58, Renfield St., Guascow, Sele Agent for oceanaify — ee ees ppeaecoeci HONG KONG: J W. 1. Soorr, Hong Kong and 
British and Colonial Railways, Collieries i in Scotland, &c. Agents appointed in all the Ohief Towns throughout the District, hampoa, Dry Dock Ce. 





HANNAY'S MARINE APPLIANCES COMPANY, Lid. 


e7, GREAT OLYD® STREET, GLASGOW. 
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~TANNETT WALKER & G2 | 


BNGIN DAR S, LADD s, 


oe the heaviest class of Machinery used in the 
manufacture of IRON and of STEEL by the 2essemer 
and Siemens processes. 


COGGING,RAIL& PLATE MILL ENGINES. 


Remour late and Sorging Wresses. 


sTHAM HAMMERBS. 











__ Hydraulic Cranes and Capstans. sm 
WORKS: CITY OFFICE; 
EAST CREENWICH, 89, CANNON ST., 
LONDON, S.E. LONDON, E.C. 
Cranes, — Sp See STEAM 
STEM, MAND AND = ii Te ae Se — ENGINES 
pORTIBLE on Loco. 2 ae eee 
aaa Water Works, bs, 
OVERHEAD Winding Gear 
TRAVELLERS PUMPING 
And Lifting Machinery MACHINERY, 
of all descriptions. Combined or separate, 
IRON 
Boilers. a ee a . BRIDGES, 
get oe ST, ae 





CRANES. TURNTABLES. TRAVERSERS 


COWANS, SHELDON & OO., LTD. sT. NICHOLAS works, CARLISLE. ™ 


epee me eee cenmemey 


yom Tue COALBROOKDALE ALE COMPANY, Limiten 


st ’ MAKERS OF MAKERS OF 


a STEAM ENGINES, STEAM PUMPS. 


& WESTON S PATENT 
Tamia a PUMPING ENGINES for Mines, Sewage 
ae and Water Works. 
OTH E R MACHINERY. BOILER FEEDERS and SLIP PUMPS. 


A uel 












wo ~ rend 


LIVERPOOL- 19, SWEETING STREET. 
MANCHESTER, 29, PRINCESS STREET. 


Womsxs & Orzrons: COosrsnooxpane, SunorsHrE»D. 


AGENCIES | 
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FRANGIS BERRY & SONS, “sowersrSncee,cuatano. 


oe Ogataciors to the BRITISH and age Governments. 
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MANGANESE BONE 2 BRASS COMPANY 


Sole Manufacturers of Parsons’ Patent ‘ Manganese Bronse and Parsons’ White z= El 


A NWTGF ANTES HEH BRON 2 


No. 1,—In Ingote, Slabs, oon Rolled Rods, Plates, Sheets, &o. Can be rolled and forged hot, and rolled wemn and aortas cae agg he erry etter roy 0 tone, = Rolled an d Drawn 40 to 60 pore es Sere tne inch. 
epecial purposes. Has 8. and hind ad with 











2 double the st H of gun’ metal. No. 8.--For Prepellers and strong cast len facilit —F 
ee of Engines and Mac rubjeoted to friction, copecially euch ns work under = heal etal —Wonrs tye fimoes =- : i 
metal. Ni Suis ) leggy" m Brme, Ble Blok heo,, of Marine and Land 
&o. Weaes four. Seed ty the prin rY | a. \ ne Wee Shine Maln gs, On Py 
Mo. 1—In Ingots, Bearings, ent Bp we ng a Ship Compasion a ena. * ; - reas th onparte: to alt obali aK 


_ Forturther Particulars and: Prices tp iy-to OP. R. —— 


A TNS ERY (wy ONE Ti AE NRG re 


WALKER BROS, ame a P; 


MABRTUFTFAOTUERARS ina tical ee 


WALKERS” PATENT 


ATR-COMPRESSING EHNGINES 


For COLLIERIES, STEEL WORKS, &c., and as suppiled to HER MAJESTY°S GOVERNMENT for INDIA 


WALKERS’ PATENT QUIBAL VENTILATING FANS, 


For Mines, Collleries, Tunnols, Sewors, &0. Diameters from the smallest size up to 50ft, With Simple or Compound Condensing Engines, 
MAKERS OF THE GUIBAL, SCHIELE (his latest Patent), anv WADDLE FANS, 


* STEAM HAMMERS, Patterns up to 20 tons. FORGE and ROLLING MILL PLANT, WINDING, HAULING, and PUMPING ENGINES, IMPROVED FEED PUMPS for sees 
STBAM CAPSTANS, Patterns for lifting up to 60 tons, OVERHHAD TRAVELLERS AND OTHER ORANES, 


MORIZONMTALE AND VARTIOAL, STATIONARY, AMD TOCOMoTITVA! BOLLS. 
Iron and Steel Forgings. Horizontal and Vertioal Engines, Condensing and Non-Oondensing. . Boofs, Girders, Bridges, Pit Oages, &o,, and all kinds of Iron and Steel Work, 


cud t, DEPTFORD, LONDON, SE. 










thascerenesssif i acepoemmnnal at 











WALKER’S Patent, as adapted to Bessemer Blowing Engines, is now in successful operation at the 
following Steel Works, and is about to be applied to other Engines for similar purposes : — 


Messrs. BOLCKOW, VAUGHAN and CO., Eston, Middlesbro’ 
» The DOWLAIS IRON Co., Dowlais. 
» CHARLES CAMMELL and CO., Cyclops Works, Sheffield. 
»  <the DARLINGTON IRON and STEEL CoO., Darlington. 


»  Lthe WEARDALE IRON and STEEL CO., near Durham. 
And to 150 other Engines for a variety of purposes throughout the country. 





The advantages afforded by the application of the Patented Valves to Bessemer Bugines are & di ckoise! endurance than has — 
been attained by. valves worked au ! {ecoentriog, &c.,. for the valet baling ‘yequi d an eve 
expulsion of the whole of the compressed ir ‘the cytiiters, Te 
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5, Westminster Chambers, Lonpon, & Waterside lronworks, IPswicu, 


MAKERS OF ALL KINDS OF RAILWAY PLANT, 
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HW 








N WITCHES, _ SIGNALS 
CROSSINGS, HYDRANTS, 
Engine Turntables, alee PUMPS. 

CARRIAGE me her era emai roa She | 


a . TF - TANKS 
TU RN TAB LES, a hg - s ro = i . y ‘ — Mh mutt ; ' a; 9 


TRAVERSERS, WATER CRANES 


‘ai CARRIAGE TURMNMTABX zs. cms 
ALSO ALL KINDS OF 


STHAM AND HAND CRAN HS. 


Prices and Dlustrations on application to RANSOMES & 3 & RAPIER, 5 5, Westminster Chambers, London. BOSS 
ROTA Sow hE SHREwSBUNnT. 


THE DOMESTIC MOTOR. 


The Simplest and most Economical small Motor. See STAND No. 203. 
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F. G. BONE’S Patent COMPOUND TUBULAR CORNISH BOILERS. 


Ten most eo features connected with We beg to call attention to the sizes and power 

































these Boilers are— wing 
1, Simplicity of Construction, 2, Saving of Fuel, 2 ee nee oes en, ee 
. Gronter eating Surface, 4, Decidedly cheaper. space they oocupy— 
be Kasily Cleaned. 6, Most Durable, Oft. long, Sft, Cin, diameter, 20-horse power, 
soceeivis for Repairs without Disturbing the BA tas + a » oft. Gin, 30 
other eS 1 ” 
8. Great Koonomy in Boiler Space. 13ft, 
0, Will eal alge Tan, Breese, Small Coal, or 14ft. 55 
15ft. 
10. ba Bupersoding all Others = éf. <5, 
Testimonials and Price Prices on Applica Bone 
JOpTH ONDON, BOILER AS LONG 
a a De the Ku AT A LARGE NUMBER OF NUMBER OF FRACTIONL 1 
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“SEAMLESS CONDENSERS eo : a 
BIRMINGHAM. FETE ot “BIRMINGHAM. 


PLENTY ¢ & SON, EAGLE IRONWORKS. NEWBURY, BERKS. 


MANUFACTURERS TO THE eniie 
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&4édamiral*y Pattern Admirnity Prallern 


=LRST PRIZA, RowVartL WACHT oL1.0B, COw tis 


PATENT ENGINES AND BOILERS FOR SMALL STEAMERS, YACHTS, TUCGS, LAUNCHES, &c. ss 
Simple, High-pressure, Compound, and Surface Condensing Engines always to be seen in progress at Works. 


Gained the HIGHEST AWARD wherever oxhibited in Competition with other Makers. 


LOWCOCK’S IMPROVED FUEL ECONOMISER 


(FoR Urinisina thE WASTE HEAT rrom STEAM B 


pee bleed ended SPIRAL SCRAPER AND POSITIVE REVERSING MOTION 
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5 Oe ; pve vussu us vay aver ma iol "ELEVATION. 
N.B.—OAN BE APPLIED TO ALL SORTS OF BOILERS AND THE FIXING DOES NOT INVOLVE ANY SJOPPAGE OF WORKS. 
The EOONOMISER has for many years been recognised ag indispensable to all large users of Steam Power, and rare etry es ay throughout the United Kingdom and abroad, 
TESTIMONIALS, AND FURTHER -PABTIOULARS ON APPLICATION TO 


LOWOOGE, a 
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| MOREWOOD & CO, 
eae WOODFORD IRONWORKS, 
See (SOHO, BIRMINGHAM. 


ee 
en enn 


ae os LONDON OFFICES—158, LEADENHALL STREET, E.C. 
pra CORRUGATED AND GALVANISED SHEETS, 


' ~ 4 
“od mentees mi sae betes sin on me ere sey tl ain saath saul 
3] STEEL fo r Forges, Rolling: Mills, e Balle ay 8 Sheds 

‘| tores, and Gono 


Purp 
Special Ourved Corrugated tron Roofs without Framing. for for moderate fas 


WROUGHT IRON WATER TANKS, any size. 


ANNEALING AND GALVANIZING: POTS. 


ww 98 

5 utters, and Tanks, Ga.vanised or Painted. 
wisaknae and Plate Girders. Railway, Road and Foot 

DEBIONG AND ESTIMATES ON APPLICATION. «ee 


TParis 1878. —GOLD MEDALS AWARDED. Melbourne, 1881. 


WM. JESSOP & SONS, LIMITED, 


MANUFACTURERS OF 


EVERY DESCRIPTION OF TOOL STEEL & STEEL CASTINGS, 


Cast, Shear, German, Spring, Blister & Sheet Steel for all purposes. 


Files of First Quality.—Steel Lagging Plates for Cylinders. —Steel Boiler & Ship Plates & Forgings of all kinds. 
DEPOT#:— Manchester, Paris, Dusseldorf, St, Petersburg, New York, Boston, Philadelphia, Qincinnati, St. Louis Ohiongo, San Francisco, Baltimore, Providence, Montreal, 


LONDON OFFICH: MESSRS. CORNHS, OALVERT & CO., 80, WALBROOK, B.0. _ 


DAVY BROTHERS, LIMITED, 


MANUFACTURERS OF 


STEAM HAMMERS 


From 1 Owt. to 50 Tons, for every kind of work, 
Fitted with DAVY’S PATENT VALVES, which save from 25 to 50 per cent. of Steam. 


BESSEMER STEEL WORKS PLANT, 


FORGE AND ROLLING MILL MACHINERY, 
Steam Engines for Mills, Ironworks, Collieries,&c. 


SINGLE AND DOUBLE FLUED BOILERS. - 
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, RODGEHRY PATHNT 


WROUGHT IRON ete 


WrovgeT IRON eee am, RMS, AND 2s <3 
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iM U8 £21. 


The Best Pulley in theWonld | 


‘MUSED SOLELY FOR 


DRIVING THE ELECTRIC LICHT 


AT THE 


HEALTH EXHIBITION, 
SOUTH KENSINGTON. 


SOLE MAKERS: r 


HUDSWELL. CLARKE & CO. 


MR ATLWALLY _ FOUNDER: EIEN D S. 


INTs --— 














cane. BORIBBOW, Rue a Flens, 3ter, Lille Italy—A, BINGT crt & ci Manchester and Milan North of Pik atl ably pe & CO., Side, Newcastle-on- Tyn 
Russia—8. G. MARTIN, Gal erny No. ae Quartier 8, 8t. Peteraburg. Holle nd—VAN RIETBOHOTEN E HOUWENS, Rotte rdam W. of England—Town & Youn Wd , Arch House, John &t.,Brist: 
Austri a-~J. EGLI, |, Berz petal Glasgow and District-- ROBERTS N & Oo., 8, Old Sneddon @ 


Portugal—ALFD. HA jai Lge Rus Nova St. Domingos 05, Sporto, 
Dominion of Oanada—T. J. CHUROH, 672, Craig &t. Mon treal. 
pela Ae te pour lh B. WELCH &OO., Market t., Manchester. 








Saxony—W. W. DERHAM, aleley. 
Bouth of” [retand—JAS. F. ROBERTS, 72, Francis incia Gtreat, Dubil Dubil 


Belgium). ORANDY, Hus: GRANDY, Rue a rR ctton cal dite desall tas eae aio a eco Gand. 


MATTHEW PAUL & CO.,, 


MAKERS OF 


STEAM AND HAND WW iINDLASSEIS., 


STEAM STEERING GEAR, ALSO SCREW STEERING GEAR, 
And every Description of Ship Fittings. 
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. me LAND_AND MARINER . { oe 
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i a 3 ) Of all Sorts and Sizes up to 1,000 1. HP. ii t ee f 
Launch Engines, 
Patent Valve Motion. 


- Builders of LAUNCHES, BARGES, & YACHTS im | | ' 7 ies ol 


UP TO 100 FEET LOW. 














SLEVENFORD WORKS, 
| DUMBARTON. 


tn the ce the reversing is accomplished with single eccentric for each cylinder, and the numerous ae joints 
of ink motion are dispensed with, while all the propertion of same are retained, andthe am and ext openings at of stroke 
the same.always, whether in-fall gear or not. . me o in = 
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‘MINING, 
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AND GENERAL 


_ ENGINEERING, MECHANICAL 
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PURPOSES 











“NEWCASTLE-ON-TYNE LIVERPOOL. 


___18, BILLITER STREET, LONDON. 


HN H. WILSON & CO.. 


ENGINEERS AND BOILER MAKERS, &c. 
SANDHILLS, LIVERPOOL. 
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STEAM STEERING GEAR. VERTIOAL STEAM WINOH. HORIZONTAL STEAM WINCH, 4062 


MANUFACTURERS OF STEAM ORANES, OVERHEAD TRAVELLERS, STEAM PUMPS, &c. 
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BELL'S ASBESTOS 


BELL'S PATENT ASBESTOS BLOOK PACKING, for High-pressure Engines. BELL'S ASBESTOS BOILER AND PIPE COVERING COMPOSITION, 


The following Testimonials refer to oe for coating every clasa of steam: pipes and bollers, non-vembustible and aaaily applied when steam Is up; adheres to metala 
Warz'« Aabeaton Works, Southwark | ene pip u Rs Lime Dock, 19th M or 
+) ’ Woking was ted in the high-preamre pistons of rs A ied 














1 we te 









preserves them from rust; prevents the unequal espaneion and contraction of bullors expose! to weather; covers 
50 per cent. more surface than any ether coating, and 1s absolutely indestructible, It oan be atrippnd off after many 
" woe, mized up with 20 per cent, of fresh, and applied again. The composition iv supplied dry, and ta only to be 


Gen —I to state that swand Asbeston Klock wed years 
the folowing rmarsbie rea Oe fee erikea é ais fubned with wat Uo the cnabreney regula for uh sy, gar the trlowiay eet 
miles: @UOuUN - ming without renewa orion or . ong, ‘1 gave the folluwing rew tone 
Preenre et pene | Vac : Temperniare on Piates.. .. .. .. I ion. 


eo aa Covering wy on oe dex. 
Que tou of coal waa aave! per week, and although the fire wae raked vut ev evening, 20 Ib, 
steatu were found in the baller hoxt Borning, ind id pata 
The followiny Testimunial refers to this Covering |= 
Ofiens of the Wimbledon Looal Roard, Wimbledon, Nov. 28th, 1843, 
Dear Bit,—It may interest you to know that we save exactly 40 jer vent. in fuel through 
wiing your covering. —Yuurs truly, “W. BANTO CHIMP, C.E,, F.@.5." 


Tho Tamar and Kit Hill Granite Company, TAited 
Mr. JORW BEL, Bouthwark, 8.E. Gunuislake, Tavintock, 8th April, 1884. 

tr, | have much plaasure in stating that the Asbeates Covering applied by you ta the buller of 

our travelling crane at Kit £11), nas ylalded tnost remarknalle resulta. Hine it hax been iu we we 


& | || nN >] iuchen 
Tive voyage from New Lesinbd to Plysaouth was asconinliahed ii 37 days 22 hours, being th 
18 VO; rom Fmouth waa aocon) N a C] 6 : 
fastest oun trocs New Zealand on record, Yours obediantly, ae ot ee 
D. HENDERSON, Chief Engineer, 8.8, " Ruapehu." 


a 
Mancheater, Bheflel!, and Lincolashire Rallway—Steamahip NDepartinert, A 
\ Grimeby, April 10th, 1884. 
Dest BL,—I have mvoh pleastre in stating that after a trial of over nine months, and comparing @ »& 
it with other packings, T ean confidently recommend bead Asbeatou zeeeing: It is especially valu- my m 
ablo when high preamurea are suloyed, As In cAgeA W, other packings have coin pring ta BH 
success 


high temperatures, your pack! invariably stood well, 1 havealao used it with oom 
han a gland han heated with other pacing and aleo in cases of badly scored piston rods. I 
OF 


“HUve 





consider the resulta I have obtained by ita use Or marine hig dada to have been in every way 4 have saved fully half our gonls, and lave effected a great saving in the time it takoa to get wp ntenm, 
highly satisfactory. Yours truly, ne. ie — which is often n matter of great (portance tu us. f should afd that the crane runs on bigh gantries, 
ight J. Bat. G. f OLARKE, Sup. Engineer. - oe aaua : oe is fully plane to all weather. a oe hat tare a tae a of As Asbestos na used for 
—) a a pur . Ald an YOU are aware, have another r _t! he it t 
Department of the Director of Navy Contracts, The goods of stg ae A eT St quality since bead pul T can most atrungly tecommend the caate bate yee an alte. easel Hah wy, haa na 
sis So iietukastudseds seat Uke seas edie mee anak ee i only, and no attempt 1s made to compete with other W. J. CHALK, Assoc. M. Inst, €.E., Knginour and Manager. 
met 3 abewtos manutfacturara by the aupply 0 erior materials at 
Packing to sncaple ae aaa , Sachin cons pee ow ces. — " home’ orders Pg be lngita ait BELLS ASBESTOS & INDIA-RUBBER WOVEN TAP 5 
seeeveer ls reeanees . je Uudérmention and a rough a 
To Mr, Jonx Bax, JOHN OOLLETT, Direster of Navy Contricts. agents or factors, - for making every claas of Mtaain and Water Joints, It can ba hept hy hand to the form required 


without puckering, and 1a especially useful in making jotnia of manhole and mudhote 
floors, It in kept in stoak in rolls of 100 ft., from { in. to U in. wide, and any thickness 
from 1.14th in. upwards, Mauhale ogvers can be lHfted many tines befure the revewal 
of the jointing material is tay 

The sane material is made up into ahoata about @ fu, square, and each sheet beara the 
Trade Mark, without which none is na. 

Ut jn very necessary to gnard pet iniitations of this useful material, and to secure 
themaalven against being vo with thea tiferlor articles al iny prive, users are res 
commended to sec that avery 10 ft. length of the Asbestos Tape purc hy thea beara 


Tha Patent Blook Packing is square, aa Fig, 1, and . 2 and 6 represent the Round 
haters Packing with solid and hollow ibees ones and res without core, hut with mhler 


As these packings are extensively imitated, and aa it is a common practice among 
dealurs and agentes to eupply phenpar manufactures at my Jist prices, usera are requester 
to nen that the packing au to them hears the trade mark, 


BELL'S ASBESTOS BOILER PRESERVATIVE. 











This useful melattare by the free oxygen that ia in the water entirely chacka “4 
pitting and secret 26a tarantino mainte 0 to prevent ts BELL'S SPEQIAL LONDON-MADE ASBESTOS 
rering @ ls = 
i Not an, J & great economy of tuel effected by keeping bollers clean, but the risk of = MILLBOARD, 
ving the olrvinted. for Dry Btaain Julnte, made of the beat Asboaton fibre, is well knows for its dough d 
It has Leen computed that 1-16 in. thick of incrustation causes a waste of 15 per cent. city wad is abel y free tron the iniuriona snipreddiants reqjtiently tuned {0 attain an 


appearance of finish, regardless of the real ulllity of the material. Made in sheets 
menauriniy about 40 fi, square, from J4thin. te Lig., atul g suillisetry by 26 tlllimetion 
thick. Ench sheet bears the Trade Mark, 

Thu fulluwhig copy of acoeptance of tender refers tu abuve j= 


Department of the Director of Wass Contracts. 
Admiralty, Whitchall, 8.W., 17th May, (484. 


5 §in., 180 per cant. 
us the Preservative avulds the great riske which are in bie from scaled platen, 
lengthens the fife of boiler, and covers ita own cost w hundred-fold by esonemy of fuel. 
LT ee oe or urious action on metals, 
It can be put into the feed tank or as tay be mostoonvenient, 
Hold in drums and casks bearing the trade mask, without which none is genuine. 


BELL'S ASBESTOS YARN &*SOMPSTONE PACK- Bin—1 have to inform you that yor tender for Asbestoa Millhoan! hae been 
Lo Re hp Nal ada cae envy Dies treet ey Gun DEL Director of Navy Contracts. 


Randwell Park Colliery, Amethwick, lst February, 1844. 
To Bxi.'s Asbestos Works.— Dear Sirt,—1 have much pleasure in etating that I havo 
— Rated caper hig sent and 4 gate Aba are apo for ee Juntos engines 
w' are running night au or ping and hauling Bugines at 
the above Colliery, and durt that od we have not weed more than one tind the 
Packing we had formerly ; and this I attribute to your Packing, om acoount of its greit, 
durability ald general excellence of quality. 


Pai, Gear EU OMAS WINTEA Colliery Koginesr, 


'§ “ASBESTOS LUBRICANTes 





® BELL'S ASBESTOS EXPANSION SHEETING, Patent. 


“ This Sheeting is another combination of Anbestus with Budia- rubber, giv isu to the 
ete aol the special or pbrape of both materiula. 

‘ The Iudia-rubber Washer rotevted frum: the actlon of heat andl grease by an outar 
coating of vuleanised Asheates Cloth, thus pralucing an excalient Jout where expansion 
and contraction render other materials unservivesable. 

This material ta alraimbly auited to steaiu pipe joints and every class of valve, 
Valves made of this material are very durable, as they are not subject to injury by ei} 








CR ee 





ILLUSTRATED PRICED CATALOGUE FREE ON APPLICATION TO 


BELL’S ASBESTOS WORKS, SOUTHWARK, LONDON, se 


OR THE DEPOTSE— 


{1Se, SOUTHWARK S1., RE. Victoria Buildings, Deanagate, MANOBESTER. 1 & 13,'St. Vincent Place, GLASGOW. 89, Mount Stuart 8q., CARDIFF, 21, Ritter Straess, BERLIN. 
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~ READING IRON WORKS, LIMITED. 


ee ee See ee oe 


in 


+ me —< 


HORIZONTAL CONDENSING - ENGINES | VERTICAL _ - ; . - BOILERS 
COMPOUND CONDENSING - ENGINES | CORNISH OR SINGLE FLUE - BOILERS 
BOTH CLASSES NON-CONDENSING ENGINES | LANGASHIRE OR DOUBLE FLUE BOILERS 
VERTIOAL, to 12 Horse-Power - ENGINES . . ; _ &B R 
AUTOMATIC EXPANSION - - ENGINES discs ional ee ee psoas 
PORTABLE, HIGHEST CLASS ENGINES | SEMI-PORTABLE =~ > * 1#4. 


SEMI-PORTABLE - - - ENGINES| And VERTICAL. - -  ..s.. BOILERS. 
TRACTION = = = ENGINES | In COMBINATION with VERTICAL ENGINES 


has eptiberiecas*, ~ eet —. 
SR Sa SL ag secur epee = 


FOR OATALOGUES AND. Sisoamahor APPLY WO ae gray 


_ THE READING IRON WORKS, LIMITED, READING, BERKS. 





pibeened wr we mntent) Te emeee oor etignammemandiienahiadihiguvcuraasaennadiod came tat Hill th stumamenteehecmallh tis deaemnaane enallllttnae tented] ~ rere: 9 enemas wee ee Nenana etaaeten  ccapeeen anna illiemeammnetietamndeseans jdebinedemanennonscaapheindmananmmesnneraea, <l6diiRiamtatame a 


THE SAVILE STREET FOUNDRY AND ENGINEERING 60, 


(Tee Ek" EIX>), wise ciate ornare SOLE MANUFACTURERS OF 
Baker's Patent Rotary Pressure Blower and Gas Exhauster 


BAKER'S PATENT ROTARY PUMP, HALL’S PATENT STONE BREAKER. 


CRUCIBLE STEEL CASTINGS. General Machinery of Every Deseription. 
__ London Ofices and Exhibition Rooms, 63, Queen Victoria Street, £.0. ( Street, BC, ("He ouse Station.) Messrs, BECK BECK & a Limited, Agents, 


MATHER & PLATT, 




















SALFORD IRON WORKS, MANCHESTER, 


(London Representatives, Mesers, LE WIS OLRICK & CO., 
27, Leadenhall Street, E.C. 
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é‘ These Clutches are SIMPLE, DURABLE, OOMPAOT 
and OHEAP, are easily thrown in and out of gear, and start 
without shock when running full speed. 





A Friction Clatch 3 ft. diameter equals a Cone Clutch 6 ft. diameter, 


CLUTOH COUPLING. ofa Ga 7 
LIBERAL TERMS TO THE TRADE. PRICES ON APPLIOATION, | APPLICATION. _____ CLUTCH AND PULLEY «ast 


mG | 0 ering | PPO anE  oS Re / } APR a EAR ey / ORY pena WPS Te to ener weUN *) 


GOODFELLOW & MATTHEWS, 


(Late B. GOODFELLOW. ESTABLISHED 1838.) 


mY DE, NEAH BM AW ORES TEE, 
~-——— MAKERS OF --—— 


ROPE & WHEEL GEARIN G 


All Descriptions of Millwright Work. 


HIGH-OLASS STATIONARY, PUMPING, and BLOWING ENGINES, with CORLISS OR. OTHER: " is Al LY yeonins 
| IMPROVED METALLIC PISTONS AND AIR PUMP BUCKETS202"" 
Ce Ee 


CYLINDERS, &@, BORED, AND VALVE FACINGS PLANED IN THEIR PLACES. WHEELS, &o., MOULDED. 8 3 ‘PATEMT, MACHINERY, 
FLY-WHEBLA, ROPE AND BELT PULLEYS, &., TURNED TO ANY SIZE. FORGINGS OF AVERY DESGRIPTION. sn 





Spe ipttematentammnnn ll becliathiutapmtinmmnand eters at 
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SHEPHERD, HILL & (0, Pesce soot 
Lowpax Ormiens--21, PARLIAMENT STREET. 


Manufacturers of all kinds of Slide Lathes, Planing, 2 Blotting, Boring, Drilling, Punching, Shearing, Bending, and Scrowing Machines, a, suitable for every class of Engineers and Shipbuilders 


, GIBBS: PATENT HEATING APPARATUS 


A) REG = As fitted in ‘‘Engineoring,” ‘Daily Telegraph,” and Daily Ohronicle”’ Offices, 


Workin Highest Award for aaa aratus, 
Successfu ly. INTERNATIONAL SANITARY E at 


LBe 
‘St. » _ST. JAMES’S HEATING APPARATUS WORKS. MILL "STREET. 1 LIVERPOOL. 


EDWIN LEWIS &, SONS, 
WOLVERHAMPTON, starroxosuie 


LAPWELDED IRON BOILER TUBES. 
BOUTTWELDED GAS, STEAM, and WATER TUBES 


ONE en UB ee cere: 


DIAGRAM SHOWING LAP AND BUTT WELDS. 


These two rates representing sections of Lapwelded Wrought 
Iron Tube (at A) and Buttwelded (at B) show conclusively the superior 
strength of eur which has nearly four times the surface in contact 
in the Weld over that given in Buttweld. 

























B 
BUT TWELD 











LAP WELD 






All Gas, Steam, or Water Tubes over Two-inch size are 
made Lapwelded by us. _ 


STERN WHEEL STEAMERS BY YARROW OW & 00, LONDON. 








INEZ GLARKE," 180 ft. by 28 ft., Speed 15 Miles an hour, Draft 16 Inches. = ‘' 8TEPHENGON OLARKE,"' I00 ft, by 24 ft,, Bpeed I3 Miles, Draft 13 Inches. tid 





BRIDGE FOUNDATION CYLINDERS, : 


THE STOCKTON FORGE CO., 
OCKTON -ON-TEHS. 
Make a Speciality of this work, turning out over 100 tons per week; also no large QuaL quantities of ee Ohairs. 


DET gua" RICHARD C. GIBBING & Cammy. * Suxnarmoms 


LONDON, E.C. 
STEAM & HAND CRANES, 
PORTABLE, WHARF, DERRIOK, 


FOUNDRY, OVERHEAD, TRAVELLING, 


‘Warehouse Cranes and Pile Drivers, % 


——————— 1691 
Warehouse Lifts and Hoists, 
ORABS, JAOKS, PULLEY BLOOKS, SOREW 
COUPLINGS, PLATELAYERS’ TOOLS, &e, 
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JAMES ARCHDALE ‘AND CO, 





MANCHESTER WORKS, 
LEDSAM STREET, 


BIRMINGHAM. 


Makers of all kinds of LATHES, PLANING, SHAPING. , SLOTTING, 
DRILLING AND BORING | 
> CONTRACTORS ro rx BAITISH & FOREIGN OGVERMMENTS 
London Ageut; ALLEN ALLEN LER, Electrician, ° 
8, CAMDEN COTTAGES, CAMDEN ROAD, A.W. = af 


Where a Btook of our Tools may always be secon, 6114 
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ESTABLISHED 


BRICK & TILE a2 aor ,, Engineers and oufouners, 


Atlas Works, Harrow Road 


MACHINERY, a, fs | a hn 
PIPE MACHINERY, }xutuQeum mi va iN LONDON, W. 
PRESSES, &c. SAGE eae) IRON CASTINGS 
—- Of best London quality for 


Iilustrated Catalogues on Application. i, — emer ees ne = i a al HNGINHHRS, &o 
EDGE RUNNER arr Be OON TRACTORS’ PLAN’ tT. “SUGAR ~ MACHINERY. HYDRAULIO LIFTS. 


Sole Kakers of the ~ HIGH- SPEED is IR COMPRESSOR Reduoed Prioes.™ 
BUCKLEY —& TAYLOR, 


ENGINEERS, MILLWRIGHTS, AND TRONFOUNDERS, 
CASTLE IRON WORKS. oLDHAm™. 


STEAM. ENGINES, COMPOUND, ENGINES 
Sate sit i Oldha Bani, 


Lancashire Steam 
Boilers, 


Made with the best Machinery, with ‘roles Drilled or 
Punched, and Plates Planed, 


PATENT ELASTIO SPRING 
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designed and adapted for aber er 
varying sr rr and sudden 


PATENT BEVEL WHEELS, 


oe he WITH SEPARATE STEEL RIMS, 
rN Applied in cases where great strength is requized.. 


’ 


2, MAIN DRIVING DRUMS, 


For Ropes or Belts up to 80 feat diameter 








oe All other clases of Wheels moulded by our 
a Paten gpatarrrcinmiagl 4789 


poe Avante for Buokley &00,'s (Shaffiold) 
PATENT COMPENSATING PISTONS. 
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Eebablished THE ROGERS 4 LOCOMOTIVE AND MACHINE WORKS. : 


BUILDERS OF LOCOMOTIVE ENGINES 
iehta cae ea cane OF ALL GAUGES 


PATHRSON, NHW JERSEY, 
UNITED STATES OF AMERICA. , 

















BALDWIN LOCOMOTIVE WORKS. 


a ee U.S.A. 
BURNHAM, PARR Y, WILLIAMS & & 00 Proprietors. 


LOCOMOTIVE "ENGINES, 


iy. oes =, Adapted to every variety of service, and bullt accurately to standard gau is 
POMS gg, OP Sa -- = templates. Like parts of different cnines of saan clas pertct oatly 


PASSENGER AND GOODS LOCOMOTIVES. 
MINE LOCOMOTIVES, NARROW GAUGE LOCOMOTIVES 
STEAM ‘STREET CARS, &c. 


tiaveTaaTep CataLoeves Fournisnan on Arriicarion or Customuns. 
ALL WORK THOROUGHLY GUARANTEED. 1304 


a Mit nesemacrhhinistiiadiainriandllicsednacnatentinaioes ia lll Someta lcnslamll had dintmtontint cette ae een 





OAPAOITY 
600, 








MANNING, WARDLE & CO., 
BOYNE ENGINE WORKS, LEEDS, 


Have designed and 00 peta one hundred vari of Tank and other Locomotive ea for upwards of thirty diff 
re roi any diate, Mill oe Se ape irty erent widths of » Mdapted for pasain ae abarp 


curves an gre jenta, suitable and for burning coal or wood r special duties required by Railwa ma Oo Aeksnte Oolli ; 
Sire Ral m, Quarrie orks ks, Ship Yards arch osee ot Plantations, &o,, &&. They are bulls peat to etandard anges and sens plates order tin that lik like parte of pa toe or 7 oa 
Begint at of the same type, an and so that d be supplied ¢ a the shortest notios. The materials are the best of thoir ve kinds, and the workmanship cannot be Bio i 
cone. Warpus & Oo,, having designs and mode! of sueh 1 a pcg san ety of Engines, are enabled to execute orders for Locomotive oa adapted to most requirements in a very short time, 


Locomotive Tank Engines from 8 inches to 15 inches Oylinders on Four or Six Wheels all coupled, always in Stock orin Progress, sae 
SPECIFIOATIONS, PHOTOS, AND PRICES, ON APPLICATION. —s—“s$<s“( 


The FALCON ENGINE & CAR WORKS, Ld. 


41, COLEMAN STREET, LONDON 
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BUILDERS OF awe L.OV0OMOTIVE BW GIES FOR CONTRACTORS, 
Collieries, Ironworks, &c,, ang Narrow-Gauge Locomotives for light Railways. Locomotives, with from ¢ to 16 in. oylinders, on Four or Six Wheels, all 


coupled, or specially adapted for going round ourves and ascending ateep ients. Hingines of various sizes always in stock or in progress, way 
Hngines of Pavery sise, Tramway Oars and Carriages, Open and Closed Wagons, &c. 6207 


SPEOIFIOATIONS, PHOTOGRAPHS, AND PRIOES ON APPLIOATION. 


SPECIAL FIRST AWARD, SYDNEY, 1879. SILVER MEDAL, MELBOURNE, 1680. GOLD MEDAL. ADELAIDE, 1881. 


EnUOYD & LOOY D, 


ALBION TUBE WORKS, BIRMINCHAM, AND COOMBS W000 TUBE WORKS, HALESOWEN, 


MANUFACTURERS 0 


WROUGHT IRON WELDED TUBES AND FITTINGS, 


For Gas, Steam, and Water, Plain or Galvanised. 
BOILER TUBBS, IN IRON, STHBEL, AND HOMOGENEOUS METAL. 
HYDRAULIO TUBES, BORING AND LINING TUBES FOR WELLS, TUYERE OOILS. 


UR FEET DIAMETER. 
London Office LARGE cane — = gig io LONDON, LIVERPOOL, MANCHESTER. 
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SOS CEASE TESS SS SS PPPS SS gene snp ee nae eTOCs etef ona fep REDE 
JOEN FOWLER & OO., LEEDS, ENGLAND, 
SEAMED 1823. MANUFACTURERS OF 
ROY AL . SHOW, SHREWSBURY Steam Oultivating Machinery — Traction Engines — Patent Oompound 
Yorkshire Semi-Portable and Fixed Engines — Semi-Portable Engines — 
Horizontal High-Speed Stationary Engines — Hauling, Winding, and 
Pumping Engines — Patent Automatic Expansion Valve Gear and 
Governor, for ensuring Economy, Regularity, and Safety—Boilers of all types, adapted for 
every kind of fuel and county—Steel Portable Railway, for Sugar, Cotton, and Indigo Plantations, 
Contractors’ Works, Military Depots, Workshops, Mines, Timber Yards, Agricultural Holdings, &c,— 
Locomotives of various Is gauges. 8061 


CALCUTTA EXHIBITION, 1884 1884, , FIVE FIRST PRIZES, 


Budapest Agricultural Meeting, 1882—Two Gold dney Exhibition, 1880—Three First Prizes 
Medals and other Awards. He nover Agricultural Meeting, 1881—Gold Medal 

Vienna Agricultural Meeting, 1882 — Special and Diploma of Merit. and other Prizes, 

__ Diploma for excellency of work. rke Parris Exhibition, 1878—Grand Prix, Gold Medal, 


1 bY TNR 


ed true and bright to Whitworth’s Gauges, any 
length, from 2 in, to 8 in, diameter, 14, per owt. a 
Nottingham. Also Oouplings, Pulleys, Plummer 
Blocks, Hangers, Machine-made Spur, Bevel, and 
Mitre Wheels, Friction Gearing, &o, 
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a aa nel Ea 7 ‘coo guru 1 STREET, LONDON, 


Manufacturers of Patent Girders, Rolled Jolsta in Iron or Steel, Rivetted Girdors, Flitch Plates, Bulb and one Iron 
Sash Iron, Bonding Hoops, Bolte, Rivets Washers, Chequered Floori ng Plates Patent Fire-proof Floors, Cast or Wrought Iron Uo 
eons, Tanks, and every description of Builders’ Tron Work, 


Have now in in their TOWN STOCK 6,000 TONS, an can guarantee prompt delivery at lowest_Market Prices. 













































IMATES, BEOTION SHEETS, AND FEEE 0 N APPLICATI 
ANGLES. |. — ieee Ses ene | TEES. | CHANNELS, 
2 x 8 = lolbe atx 8 = latte. | 7 x 2) = Mlle j= tlhe ex & = dite, Bi x Hf 
exe je nat i habe Ree! uxemG. |i5 x 
* x 8 ile ae x2 ell, | ‘9 tee aa” fe X86 = 0, 6 x 8 
6 x 8 | 2 x Ob 4x8 m= 12,, x He 18 xh Sw. rece ag 178 x = 92. Bx 8 
Bx Bex a ak b= 8. | 6 si la xGm en lO X6 = 58. iL eH 500 4 x % 
@qx@/1 x1 i] — Fo Ta ns Ti RSW 6 to 16”, ‘Laagth, 13 $0 BO ft.” hx 1} 
Thickness, 4” to 7. age ite | [2x 











‘DANIEL ADAMSON & CO. 


Established ae ENGINEERS AND BOILER MAKBRS, [Established 1854. 
LELD, NWHAR MANOEBIES TER, 


HIGH- PRESSURE, CONDENSING, & COMPOUND STEAM EN GINES. 
THE WHEELOCK AUTOMATIC EXPANSION ENGINE, 


(Grand Prize Paris, 1878, and First Prize Cincinnati, 1880, in competition with Corliss and other Automatic Expansion Engines). 


THE BULKLEY PATENT aneeOren Pbpb eb in the UNITED STATES at all the LARGE IRON and STEEL WORKS 
TING MACHINES, to Test from 90 to 2,000 Tons. 


BLOWING ENGINES, “AIR COMPRESSORS, & BESSEMER PLANT. 


PATENT HYDRAULIO JACKS. 
 GHNBRAL BYDRAULIC HNGINEERS. ra 


WEST BROMWICH, 


MANUFACTURERS OF 


Spring Balances, Roasting Jacks, 


BOURDON'S, SCHAEFFER'S, & SILVESTER'S 
PHRDISSURE GAUGES, 


COLLIERY SIGNAL BELLS, RASTRICK’S TUBE SCRAPERS, 
SCHAEFFER Gauoe CONICAL, SPIRAL, and all kinds of COILED SPRINGS made to order, y VALVE SPAIN 





MOLADON SAUCE 


ee aes Se TO ooemere —_— 


DYNAMOMETHRS 
For Testing Strength of Wire, Rope, Cement, Cloth, de. 
GOODS SUPPLIED THROUGH ALL MERCHANTS AND FACTORS 


FN ie 





WEW OLIVER SPRING 












LOCAMOT IVE GOWER BALANCE 
a THACKRAY WAGHER 


‘THE CLAY CROSS COMPANY, 


COAL, LIME, & IRON WORKS, CLAY CROSS, near CHESTERFIELD, 


SUPPL Ty Houser, podpenyers ABT? BSTEAM COAL, 
AND ARE MAKERS OF 


PIG IRON, GAS and WATER PIPES, and ALL CASTINGS 


In eonnecion with Gas and Waterworks, Oollieries, Engines,.Pumps, &c. 
London Offices and Exhibition Rooms: 68, QUA VICTORIA STREET, E.C. (opposite Mansion House Station.) © Mosers, BECK & CO., Limited, Ageats 





 xre 
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Only Gold Medal for Gauges at the Paris Exhibition, 1878. 


BOURDON'S ( CAUCE a ( 


NEGRETTI & ZAMBRA, OPTICIANS, HOLBORN VIADUCT, 
TELEPHONE No. 6883.) SOLE AGENTS IN LONDON. (TELEPHONE No. 6583. 


M. BOURDON cautions Persons using Steam Gauges that a large number of very inferi t t 
sold, bearing his name, which are not of his snanutactire, i great proportion of them also hay ig a forgen Seeds Mark, 
aor Si-J, CASARTELLI, 48, Market St., Manchester ; Cuappurn & Sons, 71 & 73, Lord St.» Liverpool. 

NEGRETTI & ZAMBRA’'S NEW CATALOGUE of Eten Instruments, 660 pages, 1,200 Engravin 
now Rae price 5s. 6d. pei OT 1797 

















ENGINEERS, CONTRACTORS, AND MAKERS OF 


Punching and Shearing Machines, 
Boiler and Girder Riveting Machines, 
Flange Riveting Machines, 
Angle and Tee Iron Straightening Machines, 
Rail Straightening Machines, 
Rivet-making Machines, Rivets, 
LO Rivet and Bolt Head Dressing Machines, 
‘ 2 Plate Mill Shearing Machines, 
i We “Wi. , Scrap and Bar and Puddled Bar Shearing Machines, 
M Plate Edge Planing Machines, &c. 


ae f ly nS a, 
gg WROUGHT IRON BRIORES, GIRDERS, AAD ROOTING 
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“mm aiaunen oe MANCHESTER. == 
CUTS ANGLE IRON 6x5x3, any longth cold. PATENT FLANGE RIVETING MACHIN E. 
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THOMAS TURTON & SONS, 


MANUFACTURERS OF RAILWAY SPRINGS AND BUFFERS, 


Files and Cast Steel of Superior Quality, Spring Steel, Shear Steel, &c.  «- 
SHEAF WORKS, AND SPRING WORKS, SHEFFIELD. 


LONDON ‘DON OFFICES, € 80, CANNON STREET, CITY. PARIS DEPOT, 1 12, RUE DES ARCHIVES. | BOSTON, US, 40, KILBY STREET. 
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NETTLEFOLDS LIMITED, BIRMINGHAM, 


SOLE and erates ieee aie RS OF 


WESTON’S STORER’S 
PATENT DIFFERENTIAL RATCHET BRACE.—PATENT OPEN TOP SUET LUBRICATOR. 


These BRacEs, which have been several years before the public, and are MUCH APPRECIATED 
by them, NETTLEFOLDS have lately CONSIDERABLY IMPROVED by enclosing the SCREW in a 
SLEEVE (A) which always PROTECTS it from INJURY either from DIRT or BLOWS. This 

1h an _ SLEEVE also acts as a GUIDE for the Nut, thus keeping it steady throughout the whole of 
sc eal 8 cs eae ||P its traverse, and consequently enablin the drilling to be effected with PERFECT ACCURACY. 
a. fs i The Suet LuBRicaTor has effected a saving of 70 per cent. in the cost of lubricating 
materia] used for Nettlefolds’ Engines, and has now been fully tested in their works on 15 
Cylinders working to 750-horse power. 

Messrs. Hicks, HarGrREAVEs & Co. write :— We find the saving in excess of that stated 
in Messrs. Nettlefold & Chamberlain's rod aN 70 per cent. and the cylinders to 
which these Lubricators have been applied are in beautiful condition. We shall adopt 
them for all our engines.” 

By this Invention the steam is lubricated before passing to the valves, while the supply 
of grease is uniform and constant. 


SOLD BY THE UNDERMENTIONED AGENTS :— 











BIRMINGHAM Wakeman, C. H., Gt. Charles St, NEWCASTLE-ON-TYNE Galloway & Co. 
LONDON .. .. Naettlefold & Bons. NOTTINGHAM .. anos Alliott, Fryer & Oo. 
LIVERPOOL .. Sharp & Carline, 34, James Street. BELFAST... .. .. Patterson, R., dz: Sons. 
MANCHESTER Edmundsons & Co. | DERBY .. .. . .. .. Handyside & Co. 
GLASGOW .. W, McGeoch & Oo., Schaffer & | RUSSIA... .. .. .. Sumner, John M.&0Oo,, 
Budenberg. : Manchester, 
EDINBURGH... Redpeth, Brown & Co., Thos. Scott. AUSTRIA... .. .. . . Simon Henry, Man- 
BRISTOL . Weston, J. D., & Son. chester, 
SHEFFIOLD .. Wilkes Brothers & Co., Tasker GERMANY .. .. .. .. Sohaffer & Budenberg 
Sonus é Co. Manchester. 788 


OF WHOM PRICED LISTS AND FULL PARTICULARS MAY BE OBTAINED. 
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THE PATENT SOLIDIFIED OIL, 
For Lubricating Ordinary and Steam-heated Journals, Engine and Steam-Hammer Slides, & 
And for use wherever Tallow or Suet is applicableas a Lubricant. 


THE CHIEF FEATURES OF THIS LUBRIOANT ARE— 








1, Ma HIGH MELTING POINT—f7 Fab, 2 THOUGH SOLID IT I AOFT. 8. IT 18 PERFECTLY NEUTRAL. 4. IT LASTS FOUR TIMES A@ LONG AS TALEOY 
SAMPLES, grey AND COPIES OF TESTIMONIALS ON APPLICATION. 
ANUFACTURERS 


- A. B. FLEMING AND COMPANY, MIT ED, 


SOAROLINED PARK, NDINBUR 
LONDON: 18, WHITEFRIARS $1, FLEET 9T,, E.C.; CITY OFFICE: 188, PALMERSTON BUILDINGS, BISHOPSGATE ST, E. 
__BIRMIN IGHAM: 66, GEORGE STREET, PA PARADE. 5108 


*© THE MERSEY FORGE, LIMITED 


Cs S 
LiIVHBREPOO TL 


Made by peek vee: all ah for 
MANUFACTURERS OF 


can es, Oarta, Me Wagons, 
MARINE] AND OT FERN 


CRANK SHAFTS. 


WHEELS. 
STERN AND RUDDER FRAMES, 


FORGINGS 


ing Repairs, and Special ‘0 
OF ALI, ZINDw 


executed at the saharteat notioe. 
AXLES AND SPRINGS SUPPLIED. 

IN IRON AND STEEL. 
Weight, 25 tons 10 cwi, ———_———:=: 








SILVER MEDAL 















PRICES ON "APPLICATION, 


—0i— 


SMITH, P PARFREY & HITCHINGS 


PIMLIOO WHEEL WORKS, 518 
BUCKINGHAM PALACE ROAD, LONDON. 


_ BEATSON & SON, 
te, BT. MARYS GATE, DERBY 





Daltvered at all Rallway Mations and Porte in Great Britatu 








Crown Works, Booth Town, 
HALIFAX, YORKSHIRE. | ge 
MAKARS OF AUFSRIOR 


Slidaand Screw-Outting Lathes, 


PLANING, SLOTTING, DRILLING, PUNCHING | & 
AND SHEARING MACHINES, &. 4791 


= a : 2, ™ mn ou 2 = — 988 
A. RARNSHAW & ry |. ee Hil Lik 6, 2 Samngion $0 treet 
[| j ee 
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2 Ud ° . ; : y rd x i : Ges ante ' : , low F \ " 
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SELECTED FOR USE AT THE 


New Dock Works, TILBURY 


Where 69 are now in 
constant work, 
a] 





~ A CARD. 


We wh to eall sow attention to ow | SPECIALITIES : 


newly-discovered HS 
9 


‘Amorphous Phosphor Gake’ onaveiie it 


hich is the best and ch t method of 
making Phosphor ‘Bronze without, special WINDING ENGINES, 
skill or danger. 
ALWAYS < GOOD ALIEH = HOISTS, 
AYS ACTS ALIED! 
a a) cent, ey for WIN ORES, 
like resu = 
Sold in 7 lb. Cakes, 5/6 per Ib. PUMP s,—- 


To be had only from the well-known Min HIN GIN HS 











Foundry Requisite Makers, FITTED WITH 
JAMES EVANS & CO., COLLMANN’S PATENT VALVE GEAR, 
GAYTHORN, 


MANCHESTER, Cheapest and Most Efficient Crane in the Market. 
ORMEROD, GRIERSON & CO., ALL ouR CRANES HAVE TWO CYLINDERS AND 





St. George's Ironworks, Hulme, Manchester, Link Reversina MoTION. 
Have the largest assortment in the trade of ee 
PATTERNS OF SPUR WHEELS, BEVEL WHEELS, AND SEND FOR ILLMWSTRA JLMATSTRATED HANDBOOK. 5114 


MITRE WHEELS, WITH TEETH CUT BY MACHINERY. 


eee et. \J, JESSOP & SON, 


tonten Oe ta TEE Be LEICESTER. 





LONDON OFFIC 115, Gannon Street, B.C 


Juny 11, 1884. ENGINEERING. 
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pystem of Dredging and Excavating 


9, VICTORIA GHAMBERS, WESTMINSTER, S§.W. 
EXCAVATORS 


USED AT 
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London Docks, 
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4741 
These Excavators have been largely used for sinking 
Wells or Oylinders for Bridge Piers, Quay Walle, &c., 
having worked satisfactorily in mud, sand, gravel, shingle, 
clay, dc, Cost of excavating by this system is far choaper 
than Reece! any other method at eames in use, 


ed 


ARAN 


aU 
AN 
: SN 


Calcutta, 
pingapore, 


RUSHWORTH & CO., 


(Late Foremen with Messrs, Francis Berry & Sons,) 


SOWERBY BRIDGE, 
TWORKSHIRE. 








S clelintel ated Niall 


ENGINEERS, 


—— ANI) —— 


Machine Tool Makers. 


Plate Bending Rolls, 
Spectal Angle and T Iron 
Bending Mavhines, 






SPEOIAL MULTIPLE 
PUNCHING & SHEARING 


MACHINES 
FOR GAS HOLDER AND 
TANK MAKERS. 


STEAM 
HAMMERS 


Geared & Steam Riveting 
Machines, &c, 


me GR wns 


bal brs Saale 


For sane AGHIRE aS Ship 
Builders. 6168 


agnosie 





o-— MAKERS OF —. 


IMpnoven LATHES, PLANING, SLOTTING, SHAPING, DRILLING, | 
~~ -BOREWHMO, PUNCHING AND “SHEARING MACHINES. 


wal 
Le 


ra 
-4 
q2 
p—d 
Zz 
rx 
G2 
© 
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SENSITIVE & RELIABLE. 







For further particulars apply to 1222 


GEORGE BLAIR, 38, Queen St., Glasgow, 
POLLOOK, MACNAB, 


AND HIGHGATE, 


Engineers, 


SHETTLESTON, 
GLASGOW, | 


SPECIALITIES: 
BAND SAWING 
MACHINES, 
PUNCHING AND 
SHEARING MACHINES 
STEAM HAMMERS, 
FUEL ECONOMISERS. 


Priven & Lithographa 
on application. 5176 





EMPLOYERS’ LIABILITY ACCIDENTS. 
ALL ACCIDENTS DURING EMPLOYMENT, 
GENERAL ACCIDENTS, 
RAILWAY AND MARINE ACOIDENTS. 
FIDELITY GUARANTEES. 
FACILITIES FOR BOILER INSURANCE. 


he Employers’ Liability 


ASSURANCE COR Hratoer (Limited), 
Capital ar Po Kin B00 O06, Midas meee London, E.0. 
Fully subscribed £500,000. 
Paid up £100,000. 
Persona insured abont 800,000, 

Namesof workmen not required ; premium charged 
on total wages at 2s, per cent. and upwards, 

Protection granted during lesue of Policy. 

Reduces rates for GunmaaL Acormanm with bonus 
on 


wals. 
a wollocteve Fidelity Guarantee Policies for any num. 


wi celesuons for cles Invited. 
§. STANLEY BROWN. 
ral Man 


a ene Magee 
JAMES GOODWIN AND COMPANY, 


cab aay Engineers, and Bride B 
CONTRACTORS for RAILWAY PLANT, poy Cast 
Iron Chairs, Sleepers, Tanke, Twaase Cranes, Arle 
nose) Screw Piles for Bridges, Piers, and rte, 

Blast Furnace Castings, In ape Moulds, and every 
description of Plant for Colliories, Iron Works, &o. 
Also kinds of Castings for Engineers and Tool 
Makers. Manufacturers of Iron and Steel Bridges 
Iron Roofing and Buildings, and General Structural 
Work. (Bridge Works at aoeeresl 2247 

Works: rowan, Johnatone, and Motherwell. 
Shipping Ports ; Ardroean, Glaayow, Greenock, Leith, 
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oe eas ce a aR a AER Fo cn I, CE nee FE A a ate ma ee itary atacene. 54 


- The | The PORTER- ‘CLARK PROCESS — 
Removes the Carbonates of Lime, Magnesia, and Iron from Hard 
Waters, and thus, the causes of Inocrustation in Boilers and Pipes. 
This Process is in use jm Paper Mills, Breweries, Sugar Works, India-rubber and 
Telegraph Works, Ice Manufactories, Mustard and Oi] Milla, &c. Ono Railway 
Company employs it for feed-water to the extent of 1,000,000 gallons daily, 
and one of the London Water ooreniss at two of its Pumping Stations. It is 
also in use in County Asylums, Public and other Schools, and Private Mansions, 


The pure water of the chalk wella, and mudds water of the Thames botween 
28 


JOHN HENDERSON PORTER, PATENTEE, DESCRIPTIVE GIRGULAR OM APPLICATION. 


iA & 2, ‘TUDOR STREEBT, LonDpon, _.o., furnishes the necessary Plant. 











New Patent Barring Engine. 


AUTOMATIC MOTION FOR MOVING INTO GEAR, AND FALLS OUT OF GEAR 
AUTOMATICALLY WHEN MAIN ENGINE STARTS. 


The SIMPLEST, SAFEST and BEST, and also the CHEAPEST Automatic Safety Apparatus for Turning Main Engines, 
Sole Makers: HICK, HARGREAVES & CO., "Sin"son.ae unre 


SOHO IRONWORES, BOLTON._ : ae 


DAVIS AND PRIMROSE, 7 


MENA TRONWORKKS, BANGOR ROAD, LEITH, NB. 


IMPROVED DOUBLE-ACTING STEAM HAMMERS 


For Forges, Smithies, Stamping, &c. 
AWARDED THE 


FIRST PRIZE at SYDNEY EXHIBITION, 1880. 


Sizes from lhewt. to 124 ewt. usually in Stock, 4377 


Punching and Shearing Machines, Shipbuilders’ and Boiler Makers’ Tools, &, 




















P. R. JACKSON & COMPANY, 








STEEL AND IRONFOUNDERS TRADE SALFORD ROLLING MILLS, 
MILLWRIGHTS, ENGINEERS, &c. 9 SSS MANCHESTER. 
MANE RACIUIGERS OF é SS Mein LF yaoi 7772228 BSS , These Steel or Iron Wheel 
JACKSON'S MoS : rn. Me ey ie crete oF 7 hoe XN Castings can be obtained 
, | x a =I! on i <S , through almost any En- 
Machine-Moulded “nit CO i ie ye FR AY re “y H gineer, Millwright, or 
i ee: SIE OT Pe | y < ae ig al Machinery 
Spur, _ Bevel, \~4 | 4 | a iT j ‘i »* ' i _ Merchant. 
Worm Wheel | ii ON ee AY EN Mt) nie : py y cre ae 
‘ ‘| an im il | il ! | Fn eM gee EAR : p.. 5 ir i ‘ T 
CASTINGS. r “ny A PR, Jackson 




















PULLEYS A WAC. 


Pea ip y a ae ets ‘ . ns ; ‘ >} yf 
Oy oN af a mH a7 =e g aad ae a ‘ ae _ | oe M1] Nh, : 
F “a ae . Fu oa ' ES loa é y se . y M.. p 
2 - . wh i ia ; Ht “t 4 Sate ie 7 i ™ in fi Lon ag - i ee eee ere? a “ | ; : | | 
Straps or Rope Ss, Lgl “ 7 My 4 wae ~o ff . a : : E we a "he ™ WA! an i , a ies af, a> = ty , ae as sit () L D if D 
oe Se eres . 7 ~ or 3 betel ‘ - Poe sg , tis . =u : . , “2H ~~ 
spur or Bevel ei. 5 + v RV teams aol VA tee dy 8) ute \ res Same 
ym. 4, = : ° 6 tt 0 Peal “ye ee | aan, Sad : '$ 
Mor tice W he 1¢ ls . ‘oan a TT nity! P a ‘6. is \ 7 a TAY eCarnl . Ae > i Hien eye y ) oa W HEELS, 
1 1 oe aise a “ ye ie or a 5 ra er , . A . ro y : re z we P 
with Machine a ae is ay oeres bc: ee AD ee, Ae ae i *. eee cy rn Aa ae. And each Wheel should 
i ; dE 2, RCO leh, Cenc aa “Wye a yy a a ne 
ted “i iy. boa sae ’ _sr-00UF 


. . bear the above 
cut Cogs, TRADE MARK. 














Ky Spur Wheels Rope or Stray Pulleys to 30 ft. diameter, bored, turned anil i. -ETVOV wed by Machinery: = and erected when required, 


as __ MAKERS OF RAMSBOTTON § PIST INS & PISTON PACKING RINGS, in Iron, Steel. or Brass. More than 28,000 of these Pistons are at work. 4330 — fais 
LKER'S PATE 


HvORO-CARBON FURNACE] FI AYWARD TYLER & CO, 


Dae une bs an or the aie aiRELe 


roseer wiiKeh EE est engineer 84 & 85, WHITECROSS STREET, LONDON, 


The Patent Hydro-t Curhon Furn os ‘e and 
MAK EHS oO §F 


Apparatus Company, Limited Hd Te 


7, UNION COURT, OLD BROAD STREET, KC — mr. 
ere a ae STEAM ENGINES 
a " | v a poe 


C OAL mate DUCT S “Fa t i ae The BRAMAH ENGINES, High 


¥ é if Pressure, 8 to 10 HP. 
| Sk ee ane . rn , ie oe Oh afin | rr Ditto, Condensing 
JAMESON’S COKING PROCESS \; on pale NN a Shas yall ae ea (for Chemical at kc, a Mas low 
Applicable to any ordinary coke oven : aie Bere 8, Cae, By i & ql pressure steam is used). ; 

and all descriptions of coal. ; ‘ud The TUBE GIRDER ENGINES, High 
Over 800 ovens are already at work or arranged: for Pressure, 6 to 60 HP. 


by owners of over 10,000 ovetin 


ndensing. 
At & nominal cost this, process saves the volatile Ditto, Condensi g 


wroducts of coal and neh burmuing pas, and pives = : ; bes ee oe y oat : : —_ : The STANDARD HORIZONTAL 
ncreased yield of coke of improved ¢ quality. a! : = i nar ee ik fhe , a epmimeNt a = ENGINES, High Press., 6 to 60 HP. 





ICULARS 1 Ditto, Condensing. 


FOR PARTICULARS APPLY TO 4829 | ORR 


JAMESON'S PATENT COKING CO., Ltd., TE See ST ee eee ee : a 
BT. NICHOLAS CHAMBERS, NEWCASToL-on TYSL COMPOUND ) CONDENSING ENGINES, 30 ts 300 HP, with Rider's Patent Automatic iteusien controlled only by the Governor. 


-*’ ty 
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NEERING. 





LIX 


a ne ee 


RIVETTERS 


OF THE MOST said TYPES. 


eee 


Punching, Shearing, 
Bending, 
Forging, Hoisting, 


AND OTHER HIGH-PRESSURE 


HYDRAULIC MACHINERY 


Please Note he Dhanae of Address : 


ANDERSON & GALLWEY 


Hydraulic Labour-Saving Machine Makers, 
CREMORNE WORKS, 


~ CHELSEA, LONDON, S.W. 
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STOLLWERCK’S»re FEEDWATER PURIFYING APPARATUS, 


APPLICABLE TO ALL KINDS OF 


STEAM BOILERS, 


Increasing their POWER, preventing INCRUSTATION, and thus effecting GREAT ECONOMY in FUEL. 


NO CHEMICALS USED. 
ENTIRELY SELF- ACTING. 


NO EXPENSE IN WORKING. 


CANNOT GHT OUT OF ORDER. 


FOR FULL PARTICULARS, ADDRESS : 


CONRAD HNALX, 


LICENSE TO MANUFACTURE Reasines TO BOILERMAKERS. 


ll, QUEEN VICTORIA STREET, LONDON, E.C. 


TERMS ON APPLICATION. 5087 













EMPIRE WORKS, 
GREAT BRIDGEWATER ST., 


MANCHESTER. 


GRANDISON’S 
| Empire 
~ Lubricator 


Which shows each drop of oil passing into 

the steam through the medium of a Glass 

Tube, and is the BEST APPARATUS now 
known for Lubrication of 


STEAM ENGINES, 


PATTERN 


pa, 


nie 


i ag # i 








H ali 


eng 


PURE Lubricators sent on approval to any part of 
__., the kingdom, and references given to users 
> = sin all parts of the inhabited world, 


“ne es 
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FURTHER PARTICULARS ON APPLICATION. 


cua ugsenvo cowpan A aN OSINE OIL 





THE RUSSIAN NATURAL LUBRICATING O/L. Gold Mcdal, Paris, 1878. 


Pure Hydro-carbon, free from acid. | Nevor gums or clogs 5 
Body superior to Ollve or Lard Oll Never freezes or th ceene 


V RAGOSINE & CO. . 
3 
No. 7, IDOL LANE, LONDON, E.C., No 
2. S. 6 D And Love Lane, Quayside, Newcastle on-Tyne, 
PER CAL. 







Zs. Oo. 


Works—BALACHNA and CONSTANTINOW, RUSSIA. 


Price Lists and ral particulars on avplication 





PER CAL. 


4779 














Steam Pumps, Steam Engines, Steam Winches, 

Steam Dryers, Steam Traps, Steam Reducing 

Valves, Steam Purifying Apparatus for Boilers, 
Water Engines and Hoists for Warehouses. 


WiLGTAM HANSON, 
QUEBEC WoRKS, BRADFORD. 


LONDON OFFICH: 37, WALBROOE. 
(See Illustrated Advertisement June 13th, page 4.) 
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ENGINEERS, 
BIR MING A DM. 


WITHINSHAW'S PATENT 
Feed Water 


HEATER. 


The most powerful 
invented. 


Great Saving In Bollers, 
Coals, and Labour. 


LARGE HEATING SURFACE 


Solid Drawn Brass Tubes. 
Free Expansion. 


No Scurf adheres to the 
Tubos. 













For Red 
Lead, 
Putty, 

Crushing 











MILL 


a os What Userr 


of Machine 
Hy : 


‘TA re sutistied with 


Masars. Gwynne & Co., London: 
“Tt saves time, 


“a” Hayward Bros. & (o., London : 
; Mr, H. Mobbs, Northam ston: “1am satistlad 
with 16." Mr. W. ‘Allohin, orthampton: ‘It in 
most nseful.”’ Mossrs. Clayton & Shuttleworth, Lin- 
aolns ‘We like it very much” Messrs, Tanyye firon., 

Rirmin ham: ‘‘ Work je better than hand.” Mowara. 
Mostor b Co., Lincoln: "We think it well worth the 
money.” D104 
se? Bt tis handle £1 188. As abovo sketoh, £2 Ys 

. MATHER, Waiuinunorovan, ENGLAND. 


W. R. PALMER, 


TREE D, 


BACOT STREET FOUNDRY, 
BIRMINGHA M. 


Manufacturors of 
MALLEABLE IRON CASTINGS. 
Guarantoe! true to Pattern, of best 

Qualities, and at Low Rates. 


Castings for tho Bicycle and Teeyole 


eee 









GOLD MEDAL, PARIS, 1878. 


GAUGE GLASSES 


ANbD 


ENN A WEEE. 
For Iron, Cast-iron, Copper, &c. 


“ajo, GUILBERT MARTIN 


Patontee and Manufacturer 








PATHNT 


"RED REFLECTING 
GAUGE GLASS. 


Showing through the water 
a Broad Red Line, 





N.B.- All Glasses aro of 
the finest quality, and manu- 
> factured expressly to resist 
oxtreme pressure, 





—y RED REFLECTING 


‘Ssv19 aONVS 





DEPOT: 


) 1 & 2, FALCON STREET, 
Aldersgate Street, 


Ry ere BONBON: B.O. 


REPRESENTED 
in tisok ts of @ iol ooh E. M. HAMBURGER. 


vty 11, 1884. 
et AA only Firet-Class Award, at the Calcutta International Exchibition, 1883-4. 

eI OTL Na EES Be aL rel ae) 
, TRamwas: 


ENGINEERING 









ean ie sph ae 
ae, 


a ana 
Mee eo gece 


Over 150 miles of Line now laid in England on the Ehove! avatar. 

BUILDERS OF TRAMWAY LOCOMOTIVES AND TRAMWAY CARS. 

Katimates, Specifications, and Drawings on application to HEAD OFFICE: 101, LEADENHALL STREET, LONDON, EB. 
WORKS: BRITANNIA ENGINEERING WORKS, | KILMARNOOK. 


Po renner Ia nTOnL oo ees ehibetineen ere qualinantuaiptrtapetinnatagieghaetaiamsrentanenl 


0. E BELLISS & CO 


Engineers & Boiler Makers, 


MANUFACTUREBRA OF 


STE A Me 


BOTH RSs 


OF ALL KINDS WITH 


IRON or STEEL PLATES. 


BLEDSAM STREET WORK: 
BIRMINGHAM. _ 101 








4 4d 


ae ee waren 
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. 4 Sa IMPROVED HAND-POWER SCREWING 

; = ~ MACHINE, 
Gold & Silver Medal > (die | Sorewina 

ANL AT ONCE 








Two Ist Class Cortitivates at 


Calcutta Exhibition, 1884. 


wqeienee. o@) Dard 


OVER. 


' 
, 






1 


y, ae : = ve - a, to. 


sc aN 4 Mi 


i ues ; 
THOMAS CHATWIN, 


GT. TINDAL STREET, BIRMINGHAM, 


& MANUFAOTURRR OF 
PSO cEs, DIETS, AND —TA PSB, 
PATENT HAND-POWER SCREWING MACHINES, TWIST DRILLS, 
STANDARD CYLINDRICAL GAUGES, RIMERS, 
CLYBURN, BUDDING, AND OTHER SPANNERS, 


RATCHET BRACES, TUBE CUTTERS, TUBE WRENCHES, TUBE VICES, 
And General Tools for Engineers, Gas Fitters, &o. 434 








PATTERN STOCKS AND DIES, 


cade oo bois IES. 
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CLYBURN SPANNER “Sa 





ENGINEERS’ ANGULAR 4 


2 wae . : 
, 
a a: . : a 
z Siegen ae es . ' 
; : * ne ; See oa ay 
one p or taco Js 
cate : uM. one d Bd a 
a hs le Red a z om 
ow ’ men sok . ais 
. Rae os aeetia a 
veal = 
LEh) Ss 5 oS 


Has beon awarded the GOLD MEDAL at the CALCUTTA EXHIBITION, in addition to phan 
MEDALS previously given at other Exhibitions. 


ST. ANN’S SQUARE, MANCHESTER. WORKS: WAKEFIEL 









_Jow 11, 18 Il, | 1834, ENGINEERING. - : 
| PBUTTERS BROS. —— 
|, yt i Peroy Crane and Engine Works, Lambhill Street, Paisley Road, , ‘ Contractors’ ‘Engineers, ee ay 

03, HOPE STREET, saul 






MAKERS OF 
Tt Hew DBRson’s 
ii PATENT DERRICK CRANES, : 


Hi From 15 Cwt. to 30 Tons. 






” 
en 
. 
Po 








et +t t+ ++ 
HAND - TESTIMONIALS 
DERRICK CRANE. ON APPLICATION. 


+t tt et 44 
i Makecraof ¢ 


| Portable, 


| 3 st] 


| iL oclliil 


Sears aa \s 










Rails, Wagons 
Pumps, an all 
kinds of yk 
ractors’, 
Plant on appli. = 
cation. : 
bic “Ul 






STEAM 
DERRICK aca ht « 
CRANE. . — | 1908 


—!0: — 





PROVE 
STEAM “HOISTING. ENGINE. 


el se 















IW TEEN ATIONA ve BHEALTE EXHIBITION. 





IRRIGATION MACHINERY 


Suitable for India, Egypt, and Elsewhere. 


IMPSON AND COMPANY, of PIMLICO, LONDON, have on Exiupirion, close to the 
Water Companies’ Pavilion, a CENTRIFUGAL PUMP capable of delivering 10,000 Tons of 
Water per Hour. _ 








ABERCORN SHIPBUILDING “CO. 
HANNA, DONALD & WILSON, ABBEY Works, PAISLEY, N.B. 





ae inate Sg 














BUILDERS OF —- — “ae \ LUILDERS OF 
DREDGERS, Steam Yachts, 
Hopper Barges, Launches, 
Steam Tug's, AND 
AND e hs cia <a i is cmap EP ae 2 Rite widen Mite: pga ae : Torpedo Boats, 
Steam Ferry esting? aw: Reet Sit Decne ll we: acts et. dee SE in Iron and 
Boats. Hak oe OSs esti re sencsttie HS sel ig PE, oa ee CO all pei Steel. 
Ck cote = SR) a TT oR, se * ae ats 
Builders of STEAM VESSELS, up to 290 ft. sue Makers of MACHINERY and BOILERS fae FIRST. CLASS TORPEDO BOATS for the ADMIRALTY. 
; _KINNIPLE’S | PATENT CAISSONS FOR Of DOCK CATES — AND BRIDCES. | atid 


ROBEY & CO. will exhibit at the Royal Agricultural Society’s Show, at 
a, Shrewsbury, on their Stand No. 272, superior Specin Specimens of their Machinery. 


» ROBEY & 0., F ENGINEERS, LINCOLN, 













rORTADLE — irs Prize for PORTABLE ENGINES, Melbourne Exhibition, (81 tomer 
reir. PARIS, 1878, GOLD MEDAL. eee 






HORIZONTAL TWFIXED ENGINE, 4 ta €0 HP, 
far References can be yiven to upwards of $.000 Engines 
LOW at work 


VERTICAL 
STATIONARY 
STEAM 


ga m 
ENGINE eo” tes 
AND BOILER 


Combined, of ft . ; - 


all Sizes, from ihe 


1§ to 16 HY. ij , 1S - ; 


“The Patent “ «Robey i Mining ; Engine, 4 a 50 HP. 
Prices and full Particulars of the Machinery horo illustrated on ‘application to the Manufacturers 


i4 ROBEY & CO., Engineers, Lincoln, England. — coos 


London Office: 117, CANNON STREET, LONDON, E.O. BOILER Combined, ¢ to 50 HP 

















ENGINE ERING. [Jury 11, 188 II, a 
~ ROYAL SHOW AT SHREWSBOURY, =— 
JU. WM Ai¢dsra TO 18248, 


STAND No. 188 Implement Yard, and No. 207 Machinery in Motion Department. 


SPS aALL SONS & CO, LIMITED 


BRITANNIA IR ON WORKS GAINSBOROUGH, 
AND MARSHALLS’ BUILDINGS, 79, FARRINGDON ROAD, LONDON, E.C,, 
WILL EXHIBIT 











' Improved Circular Saw Benches. Howards Patent Straw-Trussing Fesane 
Traction E _ Finishing Thrashing Machines of various | with Marshall’s Patent | 
Compound Se uonary Engine and Boiler. sizes, with Patent Safety Self- | arrangement, 
: Feeding Apparatus or Patent Drum | Straw Elevator or Stacking Machine 


Independent Vertical Engine and Boiler. | 
Horizontal Stationary Engine. il __ Protector. ae with Lifting Gear of new design. 


| 
Portable Engines of various sizes. 
_____ CATALOGUES, WITH CURRENT | PRICES | AND NEW / ILLUSTRATIONS, FREE ON APPLICATION. 22 





wT py 
A} 














THWAITES @.. BROTHERS, 


Calcutta International Exhibition, 1883-84. ENGINEERS & STEAM HAMMER 7 AKERS, 
Hritish Exhibits Section G. VULCAN IRON WORKS, BRADFORD, YORKSHIRE. 


THWAITES BROS. obtained the Highest Awards, A i 
‘ \ t st ics hail “ua Makers of all kinds of Fo eo and ae Mill Mac shinory, eee Engines for Mills, Iron 
vizz: for Steam Hanmer, [First-class Certificate and js — ‘i Works and Culliorion, aide onde. a Travelleae A s, Irony 


silver Medal ; and for Ltoot’s Patont Improved Blower 
S] EAM HAMMER, 


and Engine, another First-class Certificate and Silver 
= Me dul. 
i 
Hh i | i eS Self-Acting and Hand Worked, cast or wrought ion standayss, any design, trom 4 cwt. up to 100 tons. 
uN MN feed 800 sream masMEns HAVE BEEN SUPPLIED. 
' 


Awarded Prize Modals at P; arin, London, Vienna, Munchos- 
Fa: a Ti i 3 ose 


== 


SSS! 


ter, Leeds, Faluouth, and the Ea xhibitions in Amorica. 
he 
For Engineers, Machinists, Shipbuilders, Steel eae 


Millwrights, Coppernmitha, "Rallway Carriage and Wagon 


Ts the boast Machine Cor forcing or oxhausting hot or cold air. 
5 000 Saves 50 per cent. in nel and Power, nies ae 1 ron eare Giilb. epithe Het Makers, 
Alen vp ‘ Top : utiers, File Makers eol Hossing, Wheel Boxs Trim- 
j BLOWERS SULPLIED SINCE 1867. Se ie Ge aS ee 
ROOT’S PATENT MINE VENTILATOR. 


Stamping. 
A STEAM HAMMERS of any sizo, up to 10 tons, 
ROOT'S PATENT GAS EXHAUSTER. 
ROOT’S PATENT BLOWERS. 


ready for immediate delivery, ‘fitted with our 
With Direct Acting Duplox Engines, 


BW improved Valves, which save 25 to 50 per cent, 
ROOT’S PATENT ROTARY HAND BLOWERS. } 


of steam. 
1,000 supplicd invtead of Bullows 


—— Ee 
— 
SS 
= 
eg 


ROOT’S BLOWERS and PORTABLE FORGES 
| any size, are kept in stock for instant delivery. 
: ed = ae ROOTS PATH INT MINK i aaahihed aniline 
7 tee, rh, a aa \ ; fs i Stet Chilton Colliery, Merry Hill, is the best and most 
SKK THE N nw J ATTERN, rare iw as ie ee Saran | \ . we Ses gu wil ' YI officient, Mine Ventil: ator in this Country. 
. ba woe = : Ni \ iN « 


The “ Vulcan,” and Root’s 


f ttm came ties R : BY \e \ - 2 “oa Se 
‘ni Ha SSBos <—e =i, = \ ee il pai =e Price Lists an art ular 
ists a Ps iculars on 
PATENT PORTABLE FORGES. .___ROOT'S PATENT BLOWER AND DIRECT-ACTING ENGINE. application. 4393 


“WESTERN & CO., 


(Formerly Powis, James, Western & Co., Lambeth) 











—_ te aL mee a rr 
int ee cee 


, CHADDESDEN WORKS, DERBY, 
P Engineers and Makers of 
ze Phy 
i ey oe a Wood Stone Working Machines, 
: y op’  genpou Orman: aie 


ace con Chambers, Westminster. 


IMPORTANT TO USERS OF BELTING. 


2 GANDY v. REDDAWAY AND OTHERS. 











Advertisements have been issued and largely circulated in this country and abroad by Mr. “Maurice Gandy, in which he gives prominence to our name without mentioning the whol 
of the facts in connection with the above action. It is therefore necessary for us to inform the Users of Belting that the Acrron of 


GANDY v. REDDAWAY & CO. and Others was dismissed as regards us, WITH COSTS TO BE PAID BY GANDY t 
F, REDDAWAY & C0., the Patentees and Sole Makers of REDDAWAY’S BELTING. 


Wo claim to manufacture the Best and Srronaxsr Cotton Belting in the Market, by Machinery of special construction and of our own invention. 


Oalcutta Exhibition, 1884.—Awards for Cotton Machinery Belting in competition with other Manufacturers: 
BF. REDDAW AY & Co. FIRST PRIZE SILVER MEDAL = 














REDDAWAY’S PATENT CAMEL HAIR BELTING, ee REDDAWAY' 'S PATENT MACHINE-MADE CARVAS HOSE, 
at KF _REDDAWAY & Os SUNDLETON, MANCHESTER = 


maneanated Presa, 90 & 21, Bed ordbury, in the fartin e- and Pu ; 
ne Bent Mavant Garden, bette tn the xe County of iiddoben Friday, 3 duly 1tth, 1886. — Se 
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With a Two-page Engraving of the BESSEMER 


BLO G@ ENGINES for tho Hoeft Steel 
Works, nae Huttenberg, Carinthia. 


Portland Conn. 


manufactured by 


Francis and Co., 


4714 

The colebrated Nine Elms Brand, established 1810. 
Medals: London, 1851 ; Philadelphia, 1876 ; Paria, 1878. 
Offices: Vauxhall, London. Works, Cliffe, Rochestor. 


Dortland Cement, 


enuine and of ae heat quality, is supplied by 
the WOULDHAM CKMENT MPANY for homo 
consumption and export.-- For prices, &o., addronn, 
89, Lime Street, London, E.C 1780 


Rusby “Portiand Cement 


COMPANY. 
MANUFACTURERS OF 


Portland Cement 


Of tho Greatest Btrongth and heat Quality. Reman 
and Lias Oeinent, Bluo Lias Hydraulic Lime, Ground 
and Unground. 

RUGBY, WARWIOKSIUTRE. 

Works: New BintoN AND Newroup. 4867 


~ocomotive ‘Tank Engines 


‘designed and constructed by 
MANNING, WARDLE, AND COMPANY, 
Boyne Engine Works, Leeds. 

See thoir Illustrated Advortisemont, page 42. 


[_pcomotive Tank Engines, 


TRAMWAY ENGINES ANRQ CA 
Built by THE FALOON ENGINE and CAR WORKS, 
Limitod, Loughborough. 5206 
_ Seo Nlustrated Advertisement lnst weok, page 43. 


E. Crom d 


ton and Co., 

e ELECTRIC LIG ENGINEERS, 

MANSION HOUSE BUILDINGS, E.C. 4812 
See Advertisement June 27, , page 46. 
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| Overt 14,000 “ ()tto” Exgines 









AT WORK, 
Brake HP. than 
A ny other Hy2gine. 
Crossley 
ed and Blue let mado, may now 
be applied 477 
Impulse every Revolution. Very Steady in nana 
Higupet Awagp at Parre Evscraicat, Exursition, 


Using 25 to i % less (G28 
’s Patent Self-Starter, 
(Sroseley’ s Patent Twin-Fing ine 
Crossley Bros.,Ld., Manchester. 


DO eee ott RR 








AND PUBLICATION, 


ne ed 





35 


& 36, BEDFORD STREET, 





erates Perens 


faa Launches: set “ Migaeta: 


YARROW and COMPANY, Poplar, London, 
are prepared to contract for— 

Screw Stesmoerr having spreda up to twenty-alx 
miles an hour. PaddJe Steamers having draughts 
down to 6 inchen of wator. Machinery constructed 
for boats bullt abroad. 4778 


team Launches, fitted with 


really officient and diceaalisis tubular bollors. 
For small steamors, steam lighters, salt flatu, &.., 
those boilers will bo aun, unrivalled, — Apply, 
COOHRAN and CO., Birkenhead. Ace paged. 6740 


: ‘ 
team Launches in Stock.— 
VOSPER & CO., Broad Strect, Portsmouth, 
Bulld in Steel, Iron, or Wood, Sea-going J.aunches, 
fitted ease with their Patent Silent Engines or 


andiney © $561 
_& Go. ‘3 Steol Boilers works well Hin Balt water. 


Forse & Son, “London, 


SHIP AND LAUNCH BUILDERS 
ENGINEERS. 4467 


F.G. Des Vignes, Chertsey, 


e Surrey, Builder of Fint- « lies High-speed Steel 
Yachts, Launches, & Torpedo Boats. Katab. 1869 _ 3794 


Miller & Tupp, Steam Launch 


BUILDERS, HAMMERSMITH, LONDON. 
Ulustrated Price Lista, with Photos., Sia Stamps, 4547 


Lis and Hoisting M achinery. 


~R WAYGOOD & C9.,  almouth Itond, 8.1. 
Apply for Nuatrated ¢ ‘atalogues. Bis 


‘John Spencer and Sons, 


NEWBURN STEEL WORKS, 
NEWCASTLE-ON-TYNE. 
SPRINGS, BUFFERS, STEEL CASTINGS, FOR- 
GINGS, TOOL STEEL, FILES SPRING STEEL, &. 
SIEMENS STEEL BLOOMS AND RARS. — 8708 
_PARLIAMENT MANSIONS, VICTORIA Sr., T., LONDON, 8. Ww. 


ohnson & Phillips, Telegraph 


ENGINEERS, ELECTRICIANS, and CON- 
TRACTORS, 16, Union Court, Old road Street, E.C. 
Works and Wharf at Oharlton, 8.E. 

Makors of all Machinery, &c., for the complete equip- 
mont of Telegraph Cable Factorics and Steamers, 
Electric Leads, Cables, and Carbons, & 4762 


Qtcam and Hand Cranes, 


OVERHEAD TRAVELLING CRANES 
(Hand and Power for Driving by Cotton KopeorTumbler 
Shaft), DIRECT-ACTING STEAM HOISTS, AIK COM 
PRESSORS, ITYDRAULIC PRESSES, HYDRAULIC 

CRANES AND LIFTS, DONKEY PUMPS. 

HENRY J. COLES, 

BY, SUMNKRK NTREKT, SOUTUWARER, 

LONDON 4827 


Q tee! Hyd raulic 


HENRY BESSEMER & CO., 
SHEFFIELD. 
See Adv ertisement, page | of 8627 


Deck M achinery of every 


DESCRIPTION 
VERTICAL AND OTHER BOTLERS. 
SPECIA), HIGH SPEED ENQINES. 
fan WELFORD BROTHERS, Engincers, Sunder- 
See 4 Advertinement last week, page V3) 4050 
































Sylinders. — 
Limited, 





ron Roofs, Sheds, Buildings, 


Hovars. Reat work, reduced prices Dinawtaanee ial 
Curva Inow Roorsare the most economical tors wns Up 
to 45ft. Catalogues, Designs, estimates, on application, 
ISAAC DIXON, Windsor fronworks, Livervoon. « 4533 


eorge Russell & Co.,, 
ne and BOILERMAKERS, 
ALPHA STEAM CRANE and ENGINE WORKS, 
MOTHERWELL, near GLASGOW 
SILVER MEDAL, PARIS, 1867. 4921 


SIRMENS Stexy Puates, ANULES, Rivers, Bars, 
Foratngs, Casrivas, &c. 


il Ihe Landore Siemens-Steel 
CO., LIMITED, 
__LANDORE, | RS §S o, SOL ‘TH WALES. 4961 


WIKE TRAD WAYS. 


T. H. Carrington, 


Mand 11, FENCHURCH AVENUE, E.C 


\ ° 
Removed from 76, he E.C. 6096 


___See Hlustrated Adv ortixement laxt weok, page 2b. 


A F First-Class Lubricant. 








“Engelbert’s Lubricator.” 





SEE ADVERTISEMENT LAST WEEK 
Vacing end of Reading Matter. 








“LONDON: FRIDAY, JULY 1 1s, 1884 
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ante. Tae En «lish, 


I ENGINEERS AND si wit 
IKON AND BRASS FOUNDERS, BOW, LONDON, k. 
DREDGING MACHINERY. 
HYDRAULIC MACHINERY. 
*WILLIAMS'” PATENT CAPSTANS., 
LAND AND MARINE STEAM ENGINES. 
DISTILLERY ANID BREWERY PLANT. 
FLOUR AND RICE MILLS. 
WATER AND GAS VALVES, CRANES, LOCK 
GATES, &c PUMPING MACHINERY, 


HONTER'S ee FLOATING CRANE FOR 


DOCKS, 
STEAM LAUNCH MACHINERY 


Boiler Tubes, Tron, Steel, and 


HOMOGENOUS. 





EDWIN LEWIS AND SONS, 
Wolverhampton. es 43863 
ron Boiler Tubes.— 


THE CALEPONIAN TUBE COMPANY, 
COATBRIDGE, near GLASGOW, 
Having Special Stock, Shipme nth and Kepatrs executed 
very rapidly. 





Vubes.| Doseph A ird, 
MARINE, | ; 
LOCO’, TUBE WORKS, 
STEAM, , GHRAT Baipoxr, STAFFORDSHIRE. 
BORING, LoNpON OFFIOKR! 


46, QUEEN VICTORIA STREET. 


MANCTIERTRR : 
QUREN’SCHAMBRRS, 5, MARKET ST. 


Mr. L. W. SUTCLIFFE, BLE, 


AGENT, 5180 
oj ames | Russell and | Sons, 
LIMITED 


CROWN TUBE WORKS, WEDNESBURY. 
London Warehouse : 10%, Southw ark Street, 8.E. 
Leeds Warehouse : 6, Mark Lane, Bt inate 


hb Price Lasts on application, 
I ron 


COLLIERY, | 
LARGE TURES 
LAP-WELDED |! 
TO 1zin, DIAM, | 


and Steel Tubes.— 
JAMES EADIE AND SONS, 


CLYPESDALE TURE WORKS, 
RUTHERGLEN, near GLASGOW, "519% 
GQ team Hammers (with or 


without ynides),  Hand-worked or Self-acting 
TOOLS for SHIPBRUILDERS & BOTLER MAKEKS. 
DAVIS & PRIMROSE, LEITH, N.B, 4376 


T[the Patent Corliss Engine 


And PATENT CORLISS GEAR ENGINE, with 
special Improvements by DOUGLAS and GIANT, 
Dunnikier Foundry, Kirkcaldy, N.B. These engines 
are made Hortvontal or Beam, Condensing, Non Con- 
densing, and Compound. Also makers of Rice Mills, 
and Paper Mills, and General Engineers. Machinery 
shipped or trucked direct from the premises. Makers of 


Lightfoot’s Patent Self-con- 


TAINED DRY AIR REFRIGERATOR, 
For Froserving Meat, Fish, &c., on Board Ship 
or on Shore RAPP 


Steam Boilers, 
: _ Ready for Delivery. 
W. GALLOWAY & SONS, Manchester, 


aie 4 keep u large stock of GALLOWAY "and 
“TY U- FLUED? ’ Boilers re wiy tor dispatch, DOGO 


\tannah’s Pendulum Purnpa, 


For Prices see alte rnate wee ka. 3238 


Field's Patent Boilers and 


TURES, 
LEWIS OLRICK & CO, London 6046 
Sev Illustrated Advertisement. last weeh, page 27. 


40, KING STREET, COVENT GARDEN, WC. 


homas Kell and Son, Litho- 


graphers , oxveoute avery description of 
Lithograp Vv, brani: lithography, Engraving, and 
Printing, 
Drawing in best manner. 


Rngineering, Architectural, and Pictorial 

Paper Draw ing, phote-litho- 

es —40, King St., Covent Garden, WO. 8462 
{team Cranes. 





Thomas Smith, 
Srxam Crane Works, OL) Fornpey, 
RODLEY, near LEEDS. 


See Tlustrated Advertixemont last weak, pae 26h. — 


J nternational 


434b 





is EALTH 
FP XHIBITION. 


— 


PAUL PFLEIDERER’S PATENT 


Bread-Makine Machinery 


In Bakery Section. 


ee 








49h 


4938 


4766 
86, Urrer GROUND STRRRT, NLACKFRIARS, LOnnON, 8.E. 


STRAND, LONDON, W.C. 





Downs E NUMBER 5 Price... 1s. 
WITH INDEX (hy Po Post -1y, $d. 
I andor Mutual Boilce In- 
Bd surance COMPANY, LIMITED,  Estab- 
Nshed in 1874 for the INSU KANCE and PERIODICAL 
INSPECTION of all kinds of Land and Manne 





Koilers throughout the United Kingdom —F¥or par- 
ticulars apply to the Secretary 17, Queen Victorla 
Strect, London, E.C, 4759 


The Assured are secured nyainst loas from clang 
extablished undor the Employent Adabilits Act, 1880 
Pumping 


[the “ Differential ” 
ENGINE.—DAVEY’S PATENT for 
Draining Mines ; Water Supply of Towna ; Irrt 
Supplying Docks ; Pumping Sewage ; and 
Pumping Purpoaen. 
HATHORN, DAVEY, & CO., LEEDS. 
H., D., & Co. have Huttorns of “ Differential ” Engines 
of all sizes from 6 to 500-horse power, and have faci- 
litics for supplying very powerfu) Engines and Pumps 
eee ata nhort notice, 4750 


HIGHEST AWARD, PARIS, 1K7H, 
(Loldsworthy's Emery, 
Emery Cloth, 


1 
Glass Paper. 
MANCII KATER. 4818 
Ve a 
HK ast Iferry Road Engineering 
WORhS CO., Livre, Hydraulic Engineers, 
Millwall, London, &. Parkes Patent Portable 
Nydrauhe Cranes, Lifts, snd Hoisty. Duckham's 


Patent Suspended Weyrhing Machines. 6124 
Ser Hlustrated Advertisement last weok, page 14 


tion: 


oneral 


| gee and Excavators.— 


MIGHEST PRIZE AT TYNEMOUTU 
POR 
HYDRAULIC DREDGERS. 


Fe meatanamnemmameed 


Bruce and Batho, 


0, VICTORIA CHAMBERS, 4743 
WESTMINSTER, S.W. 
See Illustrated Advertisement last week, page 47. 


L. Sterne & Co., Limited. 


ENGINEERS, 
Sule Makossa of 


(Slerk's Patent 


Gell Starting ; 
G as K ngine. 


HIGHEST AWARD, 





BRITISH SECTION ELECTRICAL EXIUIBITION, 
PARIS, 183i. 
GOLD MEDAL, 
ORYSTAL PALACE ELECTRICAL EXHIBITION, 


LONDON, 1882, 


trong’s Patent Reed. water 
Heaters and [Puriters, 


WITI! 


STERNE AND WAINWRIGIITS PATENTED 
IMPROVEMENTS 


y= “Wheels, 
By=-ry Machines, 


Gpiral Springs. 


The Crown Tron Works, GLASGOW. 


The Crown Lron Works (Hollinwood), MAN- 
CILESTEER, 


10, Victoria Chambers, WESTMINSTER, 


City Office unc_Show Rooms, 40, CANNON 
STREET, E.C. 


10, Rue Laffitte, PARIS. 2588 


end 


TH versity College, London.— 


DEPARTMENT OF APPLIED BOIENCE AND 
TECHNOLOGY, 

ENGINEERING & MECTIANICAL TEOHNOLOGY. 
—Vrofessor ALex. B. W Kennevy, M, Inet. CE, M. 
Jnat, MLE. 

CIVIL EMNGINKERING,-—Profcasor L, FF. 
Hakcourt, M.A., M. Inat C.K 





VERNON 


ARCHITECTURE. — Professor T. Roakr Siri, 
PRE BLA, 
CHEMICAL TECHNOLOGY, ~—— Professor  Critas, 


CQaoanam, D, Be FLL. 
Lectures and Praction) Work in’ Engineering and 
Chemtcal Luboratories COMMENCE 8rd Oetober. 
Prospectuses may be obtained from the College, 
Gower Street, W.C, G 38 
TALFOURD ELLY, M.A., Feeretury, 


TENDERS. 
INDIA OFFICE, 
17th July, 1X84. 


BY ORDER OF THE SECRETARY OF STATE Fon 
INDIA IN COUNCIL, 


INDIAN STATE RAILWAYS. 


eee 








The Director General of Stores for India is prepared 
to receive 


Yenders from such Per- 
BONS os may be willing to SUPPLY | 
WO VERTICAL COMPOUND CONDENSING 
STATIONARY ENGINES 
The Conditions of Contract may be obtamed, and 
the Drawings inspected on application to the Director 
General of Stores, Indin Office, Westminster, S.W., 
and Tonders are to be left at hin Offtce atany tame 
before Two o'clock pm. on Tuerday, the 2th July, 
1881, after which no Tender will be recemed, 
A. ABERCROMBIE JOPP, G ban 
Direetor General of Stores, 
EAST INDIAN RAILWAY COMPANY, 
The Kast Indian Railway Company be prepared to 
TECOIVE 
' { 
Menders for the Supply and 
DELIVERY of: 
BKESSEMER STREL RATLS, and 
WROUGE YP - TRON THE BARS, KEYS: and 
COTTERS, 
as per Specifications and Drawing to be sean at these 
Ottiees 
Tenders are to be delivered in sented envelopes, 
addressed to the undersianed, marked ‘Tonder for 
Bessemer Stecl Haile,” o1, as the carne tiny be, not 
later than One o'clock pour, om Thursday, the 2ith 
day of July msatant, 
The Directors do not bind themselves te accept the 
lowest or any Tender. 
By order of the Board, 
A f DUNSTAN, 
Nicholas Lane, London, boc, Seoretary, 
10th July, 1884 Gohl 


: LANCASHIRE AND YORKSHIRE RALLWAY 


ee tee 


The Directora aro prepared to receive 


MVenders for the whole of the 


WORKS REQUTRED (exeept Lronwork) in con- 
neetion with the alteration of levels, devietion of line, 
and new fines and new Exchange Station at Laver pool 

Drawings ound: Speewleation ean be geen, and 
Quantities and Forma of Tender obtained fram the 
Mopaneers Office, Hunt Bank, Manchester, on and 
after Monday, the Yiaf rst 

Tenders addreaged) to the Directors, wod endorsed 
“Tonder for Alteration of Levels, Deviation of Line, 
ond New Llnes and Now Exchange Station, at Liver- 
bes to bein the tands of the undersisnmed, mot 
ater than Ten oelock on Monday morning, the 2th 
Angust proumo. 

J, UL STARFORD, 
Hunta Bank, Manchester, Secretary 
12th duly, be&sd Cais 


HULE CORPORATION, 
BPYVER STREET BREDG EL Contract No 2 


TO ENGINEERS AND CONTRACTORS 
The Corporation of hingsdtonsupon Phall ace prepared 
to roeetve 

VYenders for the Dronwork 

(Comprising about TO tons wrought ion and 
10 tons cast fron) fora Bridge across the Sutton Dram 
at Spyvec Strtet. 

The Plans may be seen ato this Oller, where also 
copies of the Specification and Forny of Tender tuay 
he obtained, after Wednesday, the téth iat, apon 
pasinent of Two Cuimneas, which will be retarned to 
partics tenderimy: in aecordance with the Specification 

Tenders endorsed “Tender for Spy vee Street Bridie, 
Contract No 2)" are to be addressed to the Chairman 
of the Works Committec, and delivered ander cover 
to COS Topo, Bsxq.. Town Clerk, Hull, on or before 
Thutrday, the Sint day of duty, pss 

The Corporation donot bind thermmelves to aceept | 
the lowest or any Tonder 

By order, 
Town Hall, J FOA SHARD, Gold 
Thull, th aby, pssd Rorough Engineer 


LANCASHIRE AND YORASHIRE RAILWAY. 


The Directors are prepared to receive 


MPNonders for the whole of the 


CAST and WROUVGUTP TRONWORTWS required in 
connection with the alleration of levels, deviation of 
bine, and new dines and Station at Liverpool, including 
the primeiples, purders and colunina of new: roof, 
girders, floorplates, &e , required in subway and cab 
approuch y parders, Qoor plates, and columns, Ae, 
required for Bridged over beatin Street and Waterloo 
Tunnel, and Viaduet between Leeds Street and Chad- 
wick Street 

Drawings and Specifieation can be seen, and 
(Quantities and Porms of Tender obtamed trom the 
Bovine Offfee, Titots Bank, Manchester, on and 
afta, Monday, the 2tat inet, 

Tendera addressed to the Thrector., and endorsed 
“Tender for lronwork required, New Exchnaue 
Station, &e., Liverpool,” ta be in the hands oat the | 
nuidenayned, not later than Ten o'clock om Monday 
tnorning, the 25th Anguat proximo, 

J, H. STAFFORD, 

Hants Bank, Manchester, Sceretars , 

12th July, S84. qo 


THE BRYMBO STEEL CO., Ltd., Wroxham, are 


opon to reectve 
[tenders 











for Heavy Anvil 
BLOCK CASTINGS. The largest to weigh 


35 tons Particulars on application. G b23 | 









(Gorton Foundry, Manchester 


SINGAPORE TRAMWAYSBS. 


KER, BOLTON & CO., Glasgow, are prepared to 


receive 


[Tenders for the Supply, fio.b., 


| of the necessary IRON or STEEL SLEEPERS 
and relative FIXINGS roquirecd for the Singapore 
Tramways, according toa Drawings and Specifications 
to be seen on and after 2let July, at the Office of Journ 
STRAIN, Uh, 164, Woat George Street, Glasgow, from 
whoni a Copy of the Specification and Form of Tender 
may be obtamed on payment of One Gutnea, which 


will not be returned. 


Tenders addressed “Singapore Tramways" to be 
Aujuat, with 
Kin, Bonton & Co, who do not bind themselves to 
G86 


lodged, not Iater than Tuesday, Sth 


accept the lowest or any Tender, 





APPOINTMENTS OPEN. 


HULL, STAINES 


ENGINEERING AND MECHANISM. 





This appointment hecomes vacant in Sept , 1884, 

The salary 
bachelor quarters ino the College (partly furnished), 
inelading the use af coals and gras 

The new appomtient will be made by the Secretary 
of State for Indian, on the recommendation of the 
President of the College 

A statement of the duties may be obtained from the 
Secretary of the College, to whom also appleations 
for the appointment, accompanied by testimonials, 
may bende before the 24rd July next. Q 421 





= ‘ : “4 

(Qounty or District, Surveyor- 

J SHIP IN IRELAND, 

An OPEN COMPETIEPION for Two County or District 
Surveyorships an Treland, will be held in Dublin, m 
August next, under the Acts @ and & Vict, e 10d, and 
2> and Pa Viet , ce, LOG 

The Examination will extend over the four dava 
commencing with 12th Auguat, and the sis days com- 
meneinpe with 2oth August, and wall be dntne following 
branches of knowledpe Maximum of 


Pann d, Marks, 
Mathematics —inceluding: Geometry, Trigono- 
metry, Algebra, Differential and Dnteperal 100 
Caleulus, and Geomet rien) Qptles 
Mechanical Philorophy -  mneludingg States 
and Dynanncs, Uy drostatioes and Hycdiau- | 100 
Jicew, Poetumatics, and Heat regarded us ai 
source of Power 
Esperimnental Sereneo  inehidimg Inorganic ) 
Chenustry , Heat, Blectriedty, and - 100 
Mapnetinin : : oye 
Geology and Mineralogy 40 


No Candidate will be ehgible who docs not show 
some profimency under one at least of the jheads am 


eluded in Part I 
Maximum of 
Pant i Marks. 
Strength and other Properties of Materials, ) 100 
and the Calevlation of Strains : { 
(A ) Railway and Canal Engincering ; 140 
(3) Marne Engineering — including Harbour) 140 
Dock, Seca, and Reclamation Works N 
(CO) Uydrauhe  Enganeenme — imeluding | 140 
Water Supply, Sewage, and [rrigation \ 
(D) Coonty Works imeluding Architecture, | 140 
Roads, Inaimace, and Kiver Works j 
1000 


".* ach of the proups lettered A, B.C, D., to 
include Desipns, Estimates, Specifications, and) the 
mechaneal contrivances conneeted with it, and Can- 
didates will be required to show that they have been 
enyiyged in the practice of thetr profession on adequate 
works for a sufficient time, or have had in some other 
Way sitisfactors opportunities of becoming acquainted 
with tle practice of their profession in some one of the 
branches thus indicated 

Liinits of aye, 26 aud 40, 

Persons wishing to compete for those appointments, 
or to be reported qualified to net as Deputies to County 
Surveyors, ust onithe written application toa) the 
Secrerany, Civil Service Commission, London, S W 

No person will be admuatted to compete from whom 
the Seerefary, Civil Service Comuiisston, has not re 
cerned, on or before the [st August, an Hp bacuateel on 
a preseribed form, whichmay be obtained trom him at 
Once 

Such enquiries as may be neeessary will be made by 
the Civil Servier Commissioners, with regard to the 
aye of Candidates, and also an to their health and 
character 

Nott All the Candidates who reach the preseribed 
standard, and furnish the required proot of ue, 
health, character, and professional traimmug, will, if 
they go desire at, be certified, ‘Mwo oot them will be 
appointed County Survevors, and the others will be 
eChrible to act temporarily as Deputies, hat will have 
no clam to be appomnted County Suryevors 

Dublin Castle, June 28th, 14s. 


foreman Wanted in Dublin, 


ubout the end of August, to take sole charge of 
the Tneineering Departinent. of oir business, em- 
Plovin aeanilbatnaber of fitters, turners, and smiths 
Must be aman ofall round experience, a food munayer 
of men, able to direct unevery detail a good estimator 
and dravghtyman. The work is of a very general 
Character Kopattsof gas and steam engines, punting 
nod wood working machinery jako the manufacture 
of some specialities in tools, working out inventions, 
&. oN tipberal salary will be paid Go a competent 
man 
Apply atoonee, giving fall partienlars of previous 
expenence, shitting aye, and aalary expected (without 
which no replies will be attended to), te BOOTH 


BROTHERS, Dublin +526 
x 

W anted, Foreman to take 

charge of Tron and Lrass Foundry , none but 

first class men, accustomed to Locomotive nnd Tool 

work need apply. —BEVER, PEACOCK & CuO., Limited, 


Gado 
\ Tanted, by the Nirkstall 

FORGE CO,, Leeds, FOREMAN over their 
patent rolled shafting department. Must be a 


thoroughly wood all round mechanic (i 680 


\ Tanted, a neat and expe- 

ditiona DRAUGHTSMAN, who has had ex- 
perience in railway rolling stock, &. — State aye, 
ealary required, &., to X,Y. Z., Offices of MNGINKERING, 
3b & 36, Bedford Street, Strand, London, W.C. G 629 


G 472 

















b} e hal e 

be a The Royal Indian Enet- 
NEERING COLLEGE, COOPERS 
APPOINTMENT OF PROFESSOR OF TYDRAULIC 


in £600 (fitst year 450 only), with 


W anted, at once, a capable 


and quick Mechanical DRAUGHTSMAN, ex- 

porlenced in good economical engine and genera) work. 

- Apply by letter, stating age, oxperience and salary 

required, toT. D. DEWDNEY, 1&2, Fenchurch gee 
4 


& COL, Linnted, Atlas Works, Manchester. 


ists of Berths Vacant 


WANTED. 





SITUATIONS WANTED. 


A" Engineer (Medalhst 
- Inatitute), desirer 


ENGAGEMENT | 


Street. eee : are 
India Rubber Manufac- 


r | Yo 

TURERS. A Gentleman of considerable 
experience in Mechanicals, and with a first-class con- 
nection amongst mnerchniuts, etcamsxhip owners, &ec., 
will shortly be open to KEPRESENT a good house. 
- Address INDIA RUBBER, care of Frnaig & Torser, 
Advortising Offices, 21, Queen Victoria Street, London, 
KC. (51 


Me Advertiser is open to unh- 


dertuke AGENCIES in Manchester and atrict 
for the Sale of general Gas Apparatus, &c., and 
materials used by yay companies, or to represent one 
firnronly , highest references — Apply, by letter, to Y., 
Measrd StReeT Brotiers, 5, Serle Street, Lincoln's 
Inn (: 646 





PARTNERSHIPS. 


Partoership in the Colomes. 


An important Firm of Manufacturing Engineers 
doing a large trade, and cmployme several hundred 
hands, with modern works and plant, DESHRK a 
thoroughly cxperienced GENERAL ENGINEER to 
JOUN then, and talee actave qanncgement, He ritast 
invest £b,000 to €10,000, and be accustomed to the 
minnaycenient Of bare badies of mechanies, —Apply to 
No 746, Wirkatrbes Kirk, Prick anp Gounuty, b2, Queen 


Victoria Street, London, IC, (627 
_, . - | e 

P artucrship.-— lMixperienced 

: Auctioneer, Valuer and Accountant (Sussen) 

wants a Young Gentleman of rood business habits as 

JUNIOR PARTNER. Increasing connection.—Il C., 

Horn ASTLE's, 61, Cheapside, B.C, G O44 











WANTED, dc, 


y } «i 4 
W anted, Strong Second-hand 
Treble Geared GAP or PIT LATILE > head- 
agtocha, Nan to Yin. ; bed to alide, ao a4 te take in 
about 12 or 16 ft. diameter and 4 ff wides length 
of bed, 14 to 8 ft.-- Address, ADAIR & CO., 1%, 
Neptune Street, Liverpool. APH 


VW ated, nS ton Weiehbridec 
(Second hand), ~ Address, kG, Ib, 61, 
Graham Road, Wimbledon. G fs 


Re ag cman at + ny Cannan or tenner er ener 

gents Wanted for the Sale 
of TIN PUTTY POWDER for needle makers. 
- Apply, statang references, to Ro 4848, care 
Rupour Mons, Cologne, Gi 4kf) 


vents Wanted, to push First- 
class MACHINERY OILS commanding a larjce 


and successful sale. | Liberal commission, —Addresa 
BOX 20t, Post Office, Liverpool. Ae2igy 


| ists of Machinery Wanted or 
4 oon SALE Soe “ENGINEERING REVIEW," 


weehly Td.— hh. & FL ON. SPON, 16, Charing Crows, 
London ; or of all News Agenta, 526" 








SS 





FOR SALE, 


for Sale, Twelve Tramway 


LOCOMOTIVES, 4 ft 8h in. fraupge, dn pron 
worhing order, — For partleujars addrews THE ROUEN 
TRAMWAY COMPANY, Rouen, France Qoh4s 

ey ; 

frer Sale, beime superseded by 

- engines of higher power, a parr of Haigh Pressure 
Condansing STEAM ENGINES. Cylinders, 9 in 
dint, Sf Gin. stroke, with cold water pump for 
samc —-Can be seen at work at the Manufactory of the 
LONDON PORTLAND CEMENT CO., Ltd, Northfleet, 
Kent, to whom enquirics may be addressed (has 


TO BONE AND SEED GRUSITERS AND MANURE 
MANUFACTURERS 
VALUABLE LEASEHOLD MILLS. 


be Sold, the Largs Bone 


Ie 

and Seed Crashing Mills, three mile« from the 
Port, of Kirkcudbright, and one milo from Tart Rail- 
way Station, oveupying 44 weresg of land adjoining main 
road Worked ie steain and water, the latter a 
10) horse-power turbine wheel supplied by a stresim 
running thronuph the land, giving an almost constant 
water supply. The Bone Mill bas been @1 -cted five 
years, and the Seed Mill fwo years, The Machinery 
in nearly now and in flrat rate condition The 
premises, which are held on about nine years’ Lease, 
comprise all necessary apparatus and utensils for 
carrving ona large manure and seed crushing trade. 
There is a pood trade attached, the mills bene 
situated ino an anportant a district. Ini 
mediate possessian,-— For full particulara and ecards to 
view, apply to Mossra. ROOSE, PRICK & CoO., 
Chartered Accountants, 26, North John Street, 
Liverpool, or to Messrs, FIELD & WEIGHTMAN, 
Solicitors, Fenwick Street, Liverpool. Q 620 


q . 7 6 

[ve Ingincers.—Business — to 

be SOLD aga GOING CONCERN (with foundry), 
eatablished some years and doing a good business in 
repaira, situate in plearant euburb, free from com- 
petition, new ond suitable machinory. Price, in- 
cluding Plant, Lease, Goodwill, &c., £900.—Apply to 
Mr. BRADSHAW BROWN, Auctioneer and Gorter, 
69, Fenchurch Street, E.C., and Estate Offices, Mill- 
wall, E. G 643 
















anted, Two efficient Loco- 
MOTIVE DRAUGHTSM EN,.—Address, 


stating expericnce and salury, SHARP, STEWART, 
GG 638 


or 


Seo ‘“ENGINEERING REVIEW,” 
weekly Id, -- Eo& ON, SPON, 16, Charing Crora, 
London; or of all News Agents. 5262 





of 


rood 
chemist and electrician.- Address, P.J., at C. PL May 


and Co.'s General Advertising Offices, 78, Gracechurch 
GAO 





1. o7 


FF Sale, Stencil Plates.— 


Mehogeny case, containing Ten seta of Alphabets 
(various), Fivescta of Figures, and Fifty Platcs ag used 
upon engineers’ drawings, Price, i ie to @. 
BAKER, 22, Orpingley Rd., Hornacy Rd., non 











. lllleehtement atl he ee 


or Immediate Sale, at low 


prices for cash. 
Sroonn-H ann. 
LANCASHIRE BOILER, 18 ft. 8 in. by 7 ft. diameter. 
CORNISH BOILER, 12 ft. by 4ft. diamoter. 
VERTIOAL CROSS TUBE BOILER, 7 ft. 6 in. by 
8ft. Sin. diameter. 
TANK LOCOMOTIVE, 4 whools coupled, cylinders 
10 in. by 20In. 
A New 9 HP. CHAPLIN'S LOCOMOTIVE. 
ft Gin. FACK PLATE LATHE, by Whitworth. 
RAIL STRAIGHTENING MACHINE, with ongine 
attached, by Collier. 
No. 6 ROOT’S BLOWERS, by Thwaitos. 
Two No. 44 PATENT BLOWERS, by Ella. 
Two SCOTT WHEEL MOULDING MACHINES. 
10 ton RAILWAY WEIGHING MACHINK., 
STEAM WINCHES, from bin. to 7 in. aylindera. 
For airs and full partioulurs of any of above 
apply ‘*PHILLIPS’ MONTHLY MACHINERY 
REGISTER,” Newport, Mon. 4804 


< 9 e 3 

Yontractors and Builders 

/ PLANT FOR SALE.—8, 5, 4, 3, 2, 14, 1. ton, 
and 16h cwt, Hand Derrick Cranes: 6, 7, and 10 in 
Centrifugal Pumps, with foot valves and pipes to suit; 
Upright Boller, & ft. by 3ft. vin., with two cross 
tubes and mountings complete Piling Engines, 
single and double power Crab Winches, Overhead 
Travellers, &c., &c.- Apply to ROBERT A. KING, 
120, Waterloo Street, Glasyow. @ 694 


= { 
Pailway Plant and General 

ENGINEERING WORKS (amall), in Eastern 
Counties, FOR SALE as colng concern. Contracts 
now in hand.--For full particulars address, @ 637, 
Offices of Eyxaiverrnina, 35 and 86, Bedford Street, 
Strand, London, WoC. G B37 


“A No. 1 Second-hand Sissons 


and White sSTKAM PILE DRIVER FOR SALE. 
—Apply, SISSONS & WHITE, Hedon Kd., Hull. G 682 
meee: ; ; apa sigh pacer 
{innivan’s Patent Horzontal 
RAND SAWING MACHINE, to cut 54 in. diam., 
with Off, pulleys, complete with four saws. Used 
three years, £120. Mow at Preston.-- IRVIN and 
SELLERS, Preston G b22 
\ Nae eee ede. 
Patent Fucl.— For Sale, Com- 
plete Patent FUEL WORKS PLANT of modern 
type, manufactured by Bolton, of Swansen, consisting 
of all necessary machinery and appliances, with or 
withoné steam enginesiand boilers, the whole in con- 
dition cqual to new, having boon in ure only a few 
mouths, — For particulars, apply to ELLIOTT’S METAL 
CO., Limited, Birmingham ; and PEMBREY COPPER 
WORKS, South Wales. G #21 


HH ornbeam Plank, all thick- 
nesses, dry) warranted Enyliah prawth 5 very 
large toch 5 cogx cut to any pattern at moderate 














prices - J REEN, 264, Waterloo Bridge Road, 
London, & EF. 5191 
or HE. Portable Steam 


we ENGINE, high class, new, FOR SALE on 
advantagcous terms. A 4 HP PORTABLE STEAM 
ENGINE, excellent, second-hand, with two (ft. pan 
Mortar Milla and a 6 ft. by & ft. 6 in. Saw Tablo 
complete — For price, or to view, apply to KARROWS 
and STEWART, Kngineors, Ranbury, Oxon. hOS 


Beolers! Boilers !! Boilers {11 


; The Largest Stock in London of Cornish 
or Vertical Hoilers for Sale or Hire from 2 to 80 horse 
power. F. BONE, South London Boiler Works, Long 
Lance, Borough. Boilers repaired by practical men 
only, b141 
Ui 2 a hn Pa : 
[3 olers.— Iwo First-class Lan- 
) CASHIRE BOILERS, 82 ft. by 7 ft., two flues, 
with five cross tubes im cach flue; with fittinys. 
Guaranteed for 60 Ibs. pressure. 

Two excellent Calloway Patent Bollora, 26 ft. b 
Gft. dan. two flues into combustion chamber, wit 
twenty-four tubes and two water socketa, and fttiaigs. 
Gunranteed for 65 th, presmure., 

One ercellent Boiler, 80 ft. by 7 ft., two faeces, with 


fittings. Cuaranteed for 60]bs. pressure. 
One excellent Hadfield’« Patent Boiler, 27 ft. by 7 ft. 


(Guaranteed for 60 1bs. pressure. 


GO. BERRISFORD, 12, Bank Street, Cross Street, 
Manchester. ; 478 


Are Bae rive. ] 1 ' 
ocomotive Tank Hngine 
FOR SALE or HIRE (Second hand), Cylinders 
121n, diam. ; 141n. stroke; four wheels coupled ; photo- 
graph onapplication, New Locomotives in progress. — 
THOS. PECKETT, Atlas Engine Works, near Bristol. 


[flank Locomotives, 4 or 6 
wheels coupled. Specification and workman- 
ship cqual t Mafi Line Engiucs.— Apply to R. & W, 

HAWTHORN. Engineers, Newcaatle-on-Tyne, 
Soc Advertisement, page 42. 








4964 
ocomotive ‘lank Engines 
always jin stock or progress.—HUDSWELL, 

CLARKE and CO., Railway Foundry, Leeds, Sole 


Mokors of ROIXIERS’ PATENT WROUGHT IRON 
PULLEYS. See Illustrated Advortisemont, paye 86. _ 








ocomotive ‘'ank Engines for 


Main Line Traffic, Short Lime, Oollierlos, Oon- 
tractors, Iron Works, Manufactorios, &c., from a 
auperior specification, equal to their first-class Railway 
Engines, and specially adapted to sharp curves and 
heavy gradionta, may always be had at short notice 
from Messra. BLACK, HAWTHORN, and Co, Loco- 
motive, Marino, and Stationary Engine Works, Gates- 
head-on-Tyne bg. 4S 1624 

e e 1 
‘ngines and Boilers for Sale. 
2 0 HP. Bean: Condcnsing,new, cylinder 24 by 48 in. 

25 nv, ditto cylinder 18} by 80, with 
Lancashire Boller fitted complete; may be seen working. 
2 HEP. Inverted Condensing, cylinder 184 by 80, nearly 
new. ¥O HP. Horizontal, jacketted, cylinder14 by 86. 
10 HP. Table, non-condensing, cylinder 10 by 18 In. 
2 HP. Vertical Engine and Boiler combined, good 
condition. Cornish Boller, 184 ft. by 4% ft., with 
fittings, tested to 80 lb. Cornish Boiler, 12 ft. by 4 ft., 
with fittings, tested to 100 Ib. 5167 

The nhove offered very cheap, to olear out stock. 
SPENCER & Co., Melksham Foundry, Melksham, Wilts. 
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Awarded the Strver MEpar at the Worcestershire Agricultural ‘Muciety: 8 Me soting, 1883, Trower 
and CERTIFICATE or Mrnit and Mxnat at the Calcutta Exhibition, 1884. R HUDSON'S Parew7 © Darcy PATENT § L 
L.. 


LIGHTEST, STRONGEST, AND. "MOST CAPs 





FARMER, ROBEY, BROWN, & CO., LIMITED, 


TRENT. FOUNDRY, GAINSBOROUGH, 


London Offices & Show Room : 69-65, Queen Victoria St., E C, 


MANTRACTURERA OF IMPRU 


Portable & Semi-fixed Engines 


of Fxtra Bive and Btretigth per Nominal Horse power 


And THRASHING MACHINES 


With Triproved Compomte Trouas Frans 


INDEPENDENT VERTICAL ENGINES, 


Improved Smack Engines, 


STEAM BOILERS, &c. 


ILLUST RATED. CATALOGUES & PRICE LISTS ON APPLICATION 


HiGk PRESSURE MARINE BOILERS. 
Best and Cheapest Means of Preventing Unequal Expansion. 


“ WEIR’S ” PATENT. HYDROKINETER. 


»  6.&J.WEIR, 


oe 49, JAMAICA STREET, 
GLASGOW. 


MENZIES & BLAGBURN, Kine S8rrext, 
NAWCARTLR-ON-TrxnRe Wa. REID & CO, 5, 
New LONDON SInKRT, Lonpon, EO. A & R. 
BROWN, Watravoo Roan, Livenroon. — . 
HUGHES & CO., Fuuvron Street, pirto 
Ww. 8. VON ENNEN, ENUINBAK, TLAMBURG, 
__A@ant ror Bos FOR RUANDINAVIA & GERM ANY _ 4670 


ESAFETY& 


vA) 


: a5 ee: 
te cece } oi 





$6038 











SAFETY VALVES VINE: MANUFAOTURERS 
for Land and to the 
Marine Boilers. ADMIRALTY. 
Thousands wn use, grein the eer highest satigfaction, 
Extract from “ Engincering.” 

'We seb na owe have antd, heard tavourable reports of the action of Mesare Torna & Coe 
ml Valves wbowe understand that they pose pood resulte, both ae reayards Cheir practi cle longi 
Blo yrowe nine sta mnpt clos power when tlre r preamire full (wire) al, wae the ey An certainly vary 


vow Pit my = Bae aleo artic eis, by ' fenginecrinmy, “tron,” Colliery Guardian, 


; mitnipeles itis 
. Monitor Diduatrielle, &c, &e 


" Marine ‘ hyaneer,’ 


ALEX. TURNBULL & CO., GLASGOW. | 
London Agents - “Messrs WM. DOUGLAS & Co., 10, ‘St. Mary ‘Axe, E.C. 





4147 
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 & CROWN 
PHOSPHOR-TIN. 


BY USING OUR PHOSPHOR-TIN, 
Phosphor-Bronze can be made Superior to 


any now in the Market, 
AT 80 PER CENT. LESS COST. 


Three ewt. of our tin will produce one ton of Phosphor- Bronze, 
thereby effecting a considerable saving in carriage, and enabling 


Manufacturors to use the same stock of Copper for all purposes. 
(See our Circular, ) 


BILLINGTON & NEWTON, 
LONGPORT, STAFFORDSHIRE. 


Agenta.—London: HAUGHTON & O0O., 110, Oannon Street, E.0. 
North of Europe: A. SINGTON & OO., St. Peter's Square, Manchester. 











6150 


INULIN GENnINY. 


XIX 


ene 
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Patented Hurope, America, ail British South Africa, No. 2677, 10. 
1877; No. 8872, 1878; No. 102, 1881: No, 4383, 185), 


With or Without “END” DOORS and “SWIVELLING” UNDERCAn. 


for Tipping at EITHER SIDE or END of Rails. 
THOUSANDS IN USE BOTH AT HOME AND ABROAD. 


Made to any size or gauge of rails. Over 100 Trucks nee out een 


“il 
i Uf Bern. -, 
* a . Yhip 
a a Wily A aye 
ONS "ae SOLE Gis oi ie a A. We } 
; ct. ra - i oe mre wY 2 
‘ ee sage ag gern Bd “> ¥ _ 7 


R. HUDSON, SILDERSOME “FOUNDRY, NEAR LEEDS. 





Registered Telegraphic Address: GILDERSOME, Lik DS, 4bb0 
Telophono No. 14 in connection with the Lueds Exe shange & Principal Hotels & places ot Busines 6 lu the town. 


NEPTUNE FORGE, CHAIN, ANCHOR, ENGINE ano BOILER WORKS. 


JOSEPH WRIGHT &.C2 
TIPTON2 


SOLE MAKERS OF 


BERRYMANS IMPROVED PATENT UNIVERSAL EXPANDING TUBULAR 


FEEDWATER HEATER 


THE WELL KNOWN 








NOT WATIP 4 ' 


HOT WATEY | a 


>, OUTLET 














BERRYMAN HEATER i =a Ligon 
AND ain & scuitit 
of 4 = |INTERHEATER, a | |= 
Ss PRS ARENOWFITTEDWITHOUR NEW & § in 
MY ~ N : vi 
N PATENT §| IS 
ei 
RE f° SYPHON BOTTOM 8: [= 
a E AND OTHER IMPROVEMENTS, = | ie 
<f fs SAVING sf fs 
18 BR erom 15" ro 5O/ oF | E 
a fs = =6 COALS, —& : 
m BOILER POWER, § ihe 
ae im WATER & LABOUR. ins 
OVER 1000 s 01 D 
—m, 6 ia 
SUY/TABLE 
FoR HIGH OR Lon 
PRESSURE 
AND COMPOUND 


Re ENGINES. i 
Soe MAKERS seve] SPECIAL BEST BEST J.W2& linac BRAN) 


CRANE CHAIN 


BOTT 


THEY HAVE NEVER BEEN SURPASSED FORSTRENGTH, UNIFORMITY or 


NURABILITY, AND ARE MADE BY SPECIAL WORKMFN FROM IRON OF 
SPECIAL QUALITY, PREFARED EXPRESSLY: FOR THIS COMPANY. ONLY, 
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é hal: alloy in an improved brass, hard, durable, and strong as mild steal, possessing « boautiful eee 
goldeu ooluur; when melted tt produces sound castings of fine grain, it van be eal 
forged hot. and could, and takes a very high polish, art 
DELTA METAL I8 BEING LAKGELY UBHD 
FUR ALL KINDK OF 
pore i ee Ge te 3 oO MACHINERY 
oa For Prices 
° “407 fe OF 
(SIEMENS PROCESS). Cet "INGOTS, PLATES, SHEETS, RODS, WI 
Dd: RTC., APPLY: 

















PATENTEL AND MANUFACTURER 


150, HOPE STREET, GLASGOW. ALBAN DOR DICE 


46; 








MANUrACTURERS OF THE WELDLESS STEEL TUBE COMPY 


Steel Rails, Plates, Angles, Beams, Bars, Hoops, ICKNIELD PORT ROAD, BIRMINGHAM, 
Forgings, Steel Castings, Blooms, &. ™ MANUFACTURERS OF 


BOILER TUBE 





rK& WW. BEARD MORE, 


PARKHEAD IRON and STEEJ, FORGE and ROLLING MILLS, GLASGOW, 
CONTRACTORS TO THE ADMIRALTY AND FOREIGN AND COLONIAL COVERNMENTS. 


NUPRACPTURERAN © 


STEEL PLATES, SHEETS AND BARS 


pray Bea's Preece some 


TRON SEHEHETS, PLATES AND BARS 
FOR SHIPS, BOILERS. BRIDGES, &c. 





Miaip Boller speclal Bextra Fine 

Branbs <<: ne < sb c we mal : 
cp PATENT WELDLESS STEEL TUBES 
Atool Heel Mteed Hiee! For Bollers, Hydraulic Presses, Ferrules, Boring Rods, Bushes, Shaftiz 


FOR COMBUSTION CHAMBERS 


Boiler End & Furnace Plates, Flanged & Welded. Special Stee! for Anti-Collapso Rings & Wolded Tubes. Couplings, Spindles, Collars, and other uses. 





IRON AND STEEL FORCINGS OF ANY DIMENSIONS FOR MARINE ENCINES AND OTHER PURPOSES. 
ON 2 PA STKE CK an SEP AR TPN Ot RU AM Re MANUFACTURE, 
mh : a | Me a da ae rT : haverntoo, VAY LOR A BON, Wy Wogan ‘ TRADH WELDLESS MARE 48) 
London, (f, Queen Victoria st Ar « " JOMART IN Hatbury, Hoptenseck No It Wilh. RUMP 716 —~ 
Neweusthe ou Pyare Win KELSEY Antwerp Capt RYAN 
Belfast, 67, Donegall Street : Ho BO TEER | Botterdans, W ilomukadeNo % PoxtvanderBUKG&Co. | Spcmempeernmeammsmmmeesn a oe —— ee Ayo Gt Bide ESE on ue ete 








ATTWOODS' PATENT STEEL 


ESTABLISHED | 1862. 


STANNERS CLOSE'S STEEL C0., 


WOLSINGHAM, vid DARLINGTON, 


MANUFACTURLES OF EVERY DESCHIPTION OF 


CAST STEEL FORGINGS AND CASTINGS, 


Piston Rods, Slide Rods, Motion Kara, Orank Shafts, Propeller Shafts, Axles, Wire Billets, 
Spades aod Shovols, &o., do. 4074 
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Gold Med: a Melbourne, (88: Paris, 1878. First-Class Medals- Paris, 1866; London, 1862. 
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SHELTON BAR IRON COMPANY |\, ral 
STOKE-ON-TRENT, arp 122, CANNON STREET, Vp of{| 
STAFFORDSHIRE aT Ae ed aaa, ee ie R AL 5166 





<i woon’'s PATENT 

ad (ae ~|Steel and Iron Sleepers 
: a Oe TEN TIMES MORE ENDURABLE THAN TIMBER. 

iu (Hi! i % y a 


— In use pon niuvsy “Railways dry Enayel 
and the Colonies. 


~The first and only Croas Sleeper In 
upon Enghsh Kailways with Flat 
bottomed Ralls, 


Ample Rearing on Mallat. 
Can be shifted without damage, 


Always perfectly in el 





tat ’ By 
‘ i b1b4 


it 


il i bh Hi a or 







THE MOST SIMPLE AND PER. 


R N S. GRANVILLE 
THE “ECONOMIC” WATER TUYERE. FECT FASTENING. 


Narrow Guupe Railways, from 16in. to 361m, 1m use 






¢ Nogales can dy taken aft at Jetier A, by aimiply unacrewing 2 bolta at back, aod naw ones 
Darod in rivamisutes, Without removing (aake or thet connections. in the Cleveland and many oth 
Prjcea and full particulars «application to t Cle I os ther Mince, 


R. R. NEWLOVE & CO., Agricultural, Portable and Light 


ENGINEERS, NOTTINGHAM. beaten aig gee complete with Rolling Stock. 


RESPONSIBLE AGENTS wantep. 58] CHARLES WOOD, Tees Ironworks, MIDDLESBR 





We ern | Ee 


ae KD 1840. 


INOLEUM Se 


BC eA Witg To iL ORIE STAINES, ADDLESTONE. 


PLANT } Oie. Fr. du Linoleum, Paris, Bremen, &c. 


T. & W. SUMMERS, late SAVORY & SON, 


SOLE AND ORIGINAL MAKERS, 


GLovuTdts TER, BNGLAND. BID 





_ENGINEERING _ 


6 erence ren cnr 





s MACHINERY, |THE 


XIX 


THAMES BANK Iku. 


UPPER GROUND STREET, LONDu. 


HOT WATER BOILEH. 


PIPES AND CONNECTIONS 
IRON PIPES, &c., for Gas and Water Works. 


4 EN RY P OOLEY & SON. HOT-AIR APPARATUS ERECTED COMPLETE. 


PRI & FE AED A ES. 


NTERNATIONAT, oa: 
EX HINITIONS Ww 

onton -  - + TRS) Manchoater and 
olan - MG! Ll vesrgecscal - 1 RB, 
arin (Class 83) 166, Royal - 18if 
arin (Clan 69) 1HO07 rf fis Kaynl- - 0 
aploa - PHT 1 Mane herter and 
Moute —- 1ar) VAvacyroal (1) 171 
oscow (Gald)- V872 Ayrulaiie INT 
aweow (Milvor) 1872 Highland te- 
gadon (Anul ) 1874 caaty (2B) = TRTA 


Royal Cornwall 1477 
hOoy al Mianechoes- 


ruseols (Mil ver) IN7G 
riueratdes (BIZ) INTO 





niney  - - 1879 tea, Liverpool, 
albourne and No dua | 47h 
(DG 2 obilw ) INKL Tithe aidte IM4s 


Manohister (Gold) Kacy Prog. Ketontile sadiuatyy- 1R7f 


Miutuy Juwtitute of Coruwall (Ail er) 
Weveilesbe Maar Avt ated Dtreltsatsoal bax dildtvaa, HT) NEC: 


wat Marine Hiyineariny, &e (Rilver) 


TBR] 
BMS 


PATENTEES AND SOLE MAKERS OF 


?OOLEY'S WEIGHING MACHINES). 


For all Commorcial' Manufacturing, Railway, and Being Uae Usos. Adapted to tho Standards of all Nationa. 


Works: 


leat Street, Lonnon, BC 
ostern, and High Level Bridge, NEWUABTLE ON- TYNR. 
ommercial Street, NRwrort, MON 


ASKHAM BROS. & WILSON, Ltd. 


Sorp Maxtcrvettrres of LEUCOP & COOK'S PATENT 


. CENTRIFUGAL 
PULVERISER, 


For reducing to an impalpable at 
or to any requisite depree of fineness, 
BS all materials capable of bemy thus 

eee treated, 
meq Comont, Chemicals, Grain, Coal, 
Colours, Phosphates, Lime, 

Copper, Tin, Zine, 


And other Ores, with Kapidity, Com 
pleteness, and Perfoot Uniformity. 








ALBION FOUNDRY, LIVERPOOL. 


Fornell Rtroet, MANOURBTER, 
Siddals Road, Derny 
Albion Works, McAlpine Street, GLAnaaw 





‘cor & COOK'S 
PATENT 


AWD ose an cerns tg Pai Oy aa A 
=) "nil ae 
Py 
ane anthithee 
ev ™m hy : ae a 
Ary ye 4 fe wy 
y hi / ag’ on 






The only Guaranteed Muaehine 
GOLD QUARTZ. 


for 


THE ONLY EFFICIENT PULVERISING 


MACHINE IN Th THE MARKET. 
bO00 


SELB EITETD. 


CHARLES "WINN & CO., 


General Metal Workers & Engineers, 
BIRMINGHAM. 


Head Offices and Works, 
GRANVILLE STREET. 


mate 





We reconmend the above Machine 
ney one of the best of om patterns for 
ordinary work dm oa staal) shop, com- 
bining as at does preat rigidity and 
atrength with a substantial base plate, 
having ao dare planed surface whieh 
ensures the work bemy drilled perfectly 
true sid square, 


It is fitted with the most approved 
form of stationary hand whoel feed, 
having steel screw which works a;cinet 
hardened steel centre, thir. rede my 
friction and wear to a miainiaum 

Fly wheel has tinned rim and wooden 
handle, and as best maternal and con. 
atruetion is used throughout, the above 
will be found a really first clues Little 
tool, 


2 inches high 


No, 1017, 


Price, complete with Odrills up te fan 

fot use upon work 10am or low £1 10 
If fitted with Jin fast and loose pulleys 

for steam power : extra O15 
If fitted with Winn'y automatic 

feed mation 4 1 58 
If titted with improved parallel vice ,, ?} 0 


pe, 4216 
London Office and Puttorn Roomr: 


41, HOLBORN VIADUCT, E.C. 





THE LARGEST AND MOST GOMPLETE STOCK IN THE TRADE. 
Illustrated Price Book, Thirteenth Edition, Price 1s. 


a CIRE ENGINES FIREENGINES 


WILLIAM ROSE & CO. 


atabtinbed over a Veume ) 


Deansgate & Grosvenor Avenue, Manchester, 
MANUFACTURES OF 
. FIRE ESCAPES, HOSE, &c. 
| Kvery description of Fire i xtinguianing Ap al Menees 
wees. 6, “* Vauchor’s” Patent Hose, 4 supplied hi us to all 
- leading Fire Lrigaden, als 


4204 


Catalogue Gratis. | 










ALEX. WILSON & CO, 


VAUXHALL [RONWORKS, LONDON, 8.W., 


MANUFACTURRRA OF 


The ‘* VAUXHALL” Donkey Pumps, The 
Direct-Acting Pumps, 

HIGH-PRESSURE SCREW ENGINES, COMPOUND SCREW 
ENGINES, Patent SURFACE CONDENSING ENGINES, 


PATENT PADDLE ENGINES, 





“EXCELSIOR ' 


MACHINERY 
4212 


HOISTING 





— ——— *() $ 


ILLUSTRATED roe LISTS ON APPIACATION. 


F.& u. BUTTERFIELD & CO., 


Engineers and =a 
Machine Tool Makers, @ ; —, 


xX ORK SHIiIE EI. 
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a Special Machinery for 
| MARINE 


AND 


y LOCOMOTIVE 
ENGINEERS. 


ee er eee 


’ 
n No osienihated 
’ 


bats 
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5OS8d 


OVAL HOLE CUTTING AND BORING MACHINE. 


1 Thiv 
| he PATENT ANHYDROUS “LEATHER | Co., 


Contractors to HM. 


ee a ee 





a ee 


. Portsmouth. 


Short Out Strap Butts 


oe 


Governingnt 
and 8trapping for 
SoLE PATENTEERS Home and Export. 
AND 


MANUFACTURERS OF WATERPROOF PUMP 
BUTTS, &C. 


ANHYDROUS LEATHER ~My CMY el 


ANI? ‘ 


COTTON BELTING. - 
LEATHER HOSE, * 
Perlectly Waterproof, 


Main Priving  Helta 
without Croas Jott, ans 
width, 
ans roqiuied HEP. 


ARCTIC FATOUTION - 


NU —AU Waterprool 
B Goods are gtaniped with 
Beour Kepistered Trade 
Mark, without which 
. Hohe are penule, 






Mi en rile ES rARLIBE RD 1X00 


ops Mais, Je Ch SUB RIee 


NC , ow s 
and te transmit os —_— 


Prices and Bestomontutls 
Free (TR 
\quarium, trangmitting up to 130 TEP 


Hon, ao 7 a 
Te a en 


This Belting was at work at the Rov: 





weer ee 


kt bau IRON & “ OTEEL: 


ee “BOLTON, |ANCASHIREs © = | 


: pom a = ify 
4446 


JOHN & JOSEPH HUGHES. 


nn Metals and Manufacturers or 


SAS 





re 1830), Dealers 








H shina itil in 


ALSO 


CASTINGS IN BRASS, oN ETAL AND PHOSPHOR BRONZE, 


Mill Brasses, Railway Wagon Brasses, &c. 4037 


ALBION METAL WORKS, WOODCOCK STREET, BIRMINGHAM. — 
IMPROVED PORTABLE HOISTING ENGINES. 


TESTIMONIAL. 
Port ApRLAIDE Dock Comrany, Limtike, Divi Stree, Porr ApKLAIDE, 
Vlkt September, 181. 

Drak Sin,— TP havednuch pleasure in certifying that the (i) Five No 7 Melville's 
Tlowting Engoties wiiteh my Company bought from you pome time age are paving 
every satigtaction, They are easily, worked, and do a large amount of work ata 
hitpimidibr erst Pecan coufldenth recommend them for Wharf purposes. 

Pam, vours fiuthfullys, To A TOC, Secretary 
To WOM. Meruviua, bény Port Adelaide Doch Company, Limited 


WY. MM. MELVILLE, 
ENGINEER AND TRONFOUNDER, so 


SINCLAIRTOWN FOUNDRY, KIRKCALDY. 


MAWLAM’S PATENT RAILWAY TRUCK COUPLER. 


atl ; y | ' ; Prize Medals at the Alexandra Palace 
A ~ ‘a “t DB. ~~ -y,, Industrial Exhibition, 1880, and 
Mr | , | fe 7” ee whee 


DOUBLE 
CV EIN DER 
















i eect poten berouen Exhibition, 188°. 


For coupling and un 
coupliye Kaibwas 
Trucks without the 
workbia  Ustap at 
beige required: to yo 
letween the Trucks 
It necessitates ye al 
terufion whatever wm 
the existing Coupling 
Chetcns Vy tte renin 
hoone or both of the 
— Coupling Chains mis 
Jnr uttached, and the 
Chains when oun 
Wy coupled aay alao be 
hooked bachontothern 
en hooks frequired 
Some hundreds naw 
tne by the NER 
Co ,d othe Railway 
Compatnie a, 

By oits tse the work 
IWoInere rapidly ue- 
complished and with 
out the danger to hte 
Which (intfy shunting 
especnaly ig mneurred 
When the Coupler as 
hol used, 


ROBERT ROGER & Co., Engineers, 


“ STOCKTON IRON FOUNDRY ” STOCKTON-ON-TEES. 


Who are the Sule Licensees and Manutucturers 4314 
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PRICES AND TESTIMONIALS MAY BE TAD ON APPLICATION TO 


bik ENGINEERING. 


__[e ULY 18, 1884. _ 


nO ed 


CHARLES FRANCIS, SON & Co. 


CEMENT MANUFACTURERS, 
WEST MEDINA MILLS, NEWPORT, ISLE OF WIGHT, 


Offices :—17, Gracechureh St., London, (Established upwards of 60 yours. 

Portland Cemont according to the Board of Works Teast, 
Aud uateusively tien fhe comitrietioi of Kpithouwd Fort aud other lage vudertakiiia, both for th 
Hone and neatly every borcicn dlawotunent 

Medina (or Improvod Roman) Coment, 

Particnlaty adepted for Wydiauhs Pucpowi more partioubely where quik wetting Inte dlred, much 
fhe Bacalewaler at Alderney aged Che Diyueat Charbout, where taany thounud tous hae bee used 
Donan. AJ ALDRICH, 15, Talbot Place, 
Corn THOMPSON BROTHERS, 20, Winthrop Street, 
MEANT. CLOTWORTHY & COL, 84, 86, anda?) Tori Street. 
Scomaap CURRIBA COO, 27, Wellington Street, € Lasyow 
AG GILBEYV, Vectis Stores, Sutton boud 
OCA TODS, G) ue Saatenal 
Jo, BOYSON, 67, Rare Sasut-Keniui 





AGENTS { 
Poy Warcee ¢ 
Paris: W 
BoRDIAUN * 


cae fe ay 
Bronze Wasdal, Tomdon, 187 
Qald Medal Taare, tay 
Highest Award Paria 2K 5 


4000 





THE STAR RUBBER COMPANY, 


WARKIIOL NFS SPoRis MILL . Telephone vo, 199 
OWA TOS, Heads Street, 0 ; Dae TRENTON, NJ ~ 
NEW YORK, Io, me sf ieee nf Lane, N ee ' ‘uals ea lice cAchITN 
$67 A PoO, Praonhklin St, GLASGOM , 
“STAR, CLASGOW 


BOSTON, 


ae 
Ca G\UrAu ay 
w Bee: 0 








THE OLDEST AND LARGEST MANUFACTURERS IN THE UNITED STATES, 


Ned To INTIMATE CUATCRMPY HAVE OPENED AN PAT ABLINIMENT AP 
131, WEST REGENT STREET, 


hy Lewdquarters tor Rarope and the Continent, where ther willbe alwayeta Stock of Cooods gBuitable for the 
diferent trades, We bey to call your attention te Qhe Pree List, which will be forwarded on appieation, and 
should vou do us the favour of company our Prices and quality of Goods with other Conipatiies, we are 
thoroughly) confident that, by gong us a small Sample Order you will he commecd of the ian GANDING ob 
nie SEA RU BKite Coateaad., ob Which our gneranter in Prove List speaks tor atself, We would eal) youn sped iad 
attention to the Medals hcl: Wwe obtained at the last Melbourne Exhibition doe the superior qualities: ol our 


GELAKUOW, Psst Baltinp and bom ni? 


= ge ..,LE GRAND & SUTCLIFF, 
we: q Al ARTESIAN WELL ENGINEERS, 
413100, BUNHILL ROW, LONDON. 


“ Abyssinian” Tube Wells, 
REGISTERING TURNSTILES. 
THE TUBULAR PILE, 








5074 





H For Bridge and Pier Building, &, 





Received PRIZE MEDAL at the Smoke Abstoment Exhibition, Bouth Kensington, London. 


PROCTOR’S 


Patent Mechanical Stoker 


Over 1000 Boilers or 2000 Furnaces 
havo been supplied with these 
Stokers. 

Over 200 Machines now working on 
the Continent. 


The Simplest, Cheapest, and 
most Efficient in the Market. 


Will guarantee to produce more 
Steam with less Coal than can 
be done by hand firing. 


No drilling of the Boiler to fix 
it, the bolts that hold the ordi- 
ee, nary front are used to fix the 
mn Stoker. 


J. PROCTOR. PATENTEE & MAKER, 
HAMMERTION IRON WORKS, BURNLEY, LANCASHIRE. ..; 


IMPROVED ~ DUDGEON’” EXPANDERS. 


EVERY TOOT, Nea 


im <i 


(Mite Ai n iy is ’ 
alll gt 
vag |; ‘ ‘ = 3 
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PRICES 
GREATLY 
REDUCED 








These Tools contain Many improvements and eve t& much greater uae 
Of expansion than any oO 


JAMES GIBB & CO., 23, St. Mary Axe, LONDON, E.C. 


__Juny 18, 1884.] 


apeoeeirs Sek a ene Sane hoe owes 


$.E NORRIS&00..| HEPBURN & GALE. Limited, 








ENGINEERING, _ ser a, & SON 


EBB & 
W. WHERS, CHIRRIERS, 
















CURRIERS Hen eat TANNEERS & MANUF AGTURER S OF 
tusuncres SALEM SEES” LEATHER MACHINE BANDS, HOSE PIPES,| pypp Pellmongers 


GLO vo ALD GAITER 


oe Dressers, 


of Bt. Paul's Works, WATERPROOF PUMP LEATHER, 


bi iaiapm ada SHADWELL, | =AND ALL LEATHER ARTICLES FOR ENGINEERS’ USE. 
“Helvetia” Louthor Bolting & Laces, LONDON LONG LANE, BOUTHWAERK, LONDON. nO1G 
LEATHER FIRE HO.E, 1025 | ee Se eee eae RIN 


Pump and Hy drante Leathers, &e LEROY’ ‘= 3 
IMPROVED PATENT NON-CONDUCTING COMPOSITION 


For COATING BOILERS, STEAM PIPES, and othor Steam 
Hoated Surfaces To prevent the radiation of he ‘at, dave fuel, 
increase the power of steam, and keep the wtokchole and 
enpine-room cool = IT WILL AT ONCE SHOW A LEAK, 
IT CANNOT CATCH OR COMMUNICATE FIRE Used by 




















AWARDED. 


Combs Tannery Stowmarket. 


Prove Lasts and Term. on application 


TUCK’S PATENT PACKING 


HoM Government in the Dock Yards, d&., &e Three Boilers 
covered with this composition, will do the work of four not 
me 6 6cOvered, May be seon where it has been in uae for twelve 
and fifteen yeark  Katiunates given, 4735 





oa ; cal ; F. LE ROY & CO., Por Stain Bneinine Iudia-Rubboer Valvos, &c, 
a ‘ ) A, 
FRED" M. MEAD & CO.’S Gray St., near Philpot 8t., Commercial Road, LONDON, E. tee 
PATENT “EHAGLB” Griflith Street, Lower Broughton, Manchoster, and South Shore Road, Gateshead-on-Tyne. aivasesl 1 ahly Muth vies 


eae) tengtheot TCE PATENT 
PACKING, we nine upon the 
Valves aiarasinnls quality j 

Rheet Judas: dubber Muller 
Hluse, Tuting, Raadlog, & 


CRY Ee 











STEAM PACKING. |————> == 5S 


Self Lubricating, durabl, and of low price, for Loce- 


Ofkee. oh Watlne Bee, «(FOSSIL MEAL COMPOSITION 


Works : ISRNNINGION Roan, Tonpon, S21. (NON-CONDUCTING MATERIAL) 
——_—  ———ee OE IFOR COVERING BOILERS & STEAM PIPES. 
E M E R Y A N D {vade-many 


Contractor” to the 
Admiralty. 





BONS 
Lonpon : 116, CANNON Rr, FEC. Liverroonr’ 42, Cuaren 
NT, CARbirY : 105, Reig Docks. WoRkK-: LAMRETH, 


oro PULDAM'S 








Broupht out in 16795 used already by many thousands of Rteam users all over the world 
TWO MEDALS AT AMSTERDAM EATIEBITION According to tests made by Mab 





Y L TH KO Clark, the counent testing engineer, one Cwt of fowl Meal Compowtion applied to 
E M E oe Steam Pipes whieh are exponed to the weather, aud working day and nicht all the vou PATENT 
dt round, will save 15 to 20 tons of best Welah Steam Cou) | Csed an darce quantities by 
pianulactired. by VW. M.'s Government in the Dochyards, &e , after RECENT trial in competition with all 
ACTON & BORMAN other Coverings used hitherto. See Report of Trial in ainsstie of Sept 2bat, Ts. ef ad ic 
IS UNSURPASSABLE. bOwD 21, LIME STREET, LONDON, E.C.; and 
A. HAACKE & CO., 72, REGENT ROAD, LIVERPOOL. ENGINE 


72, SHOH LANE, LONDON. 


WILLIAM WILSON, 


BOILER MAKER, 


LILYBANK BOILER WORKS, GLASGOW, ’ ' For oovering Steam and 

(KKTABLIKHED 1862,) KE E NAN S gesis TERE/ Liquor Boilers "Ste 0 

Maving remodelled his Works and erected nowest and at o q 4m Voppors 
mort approved mac bine ry, manufactures covery F , Pipes, 


deacription of It prevents the padiacion of 


ee er eet vies ls) ae he Aa ns Pp AT FE N T heat and condensation of steam 


Apectdcations, Kitimates, and Ilustratiuna of Hotlers furntshed and effocts a large saving in fuel 
on application 6706 TRADE MARK if 


Lonvon Repuesxntativie HENRY COLRY, Mausion House and labour. 1tis the on By th Com 
Chauibers, 11, Queen Victoria Bhreet, E.C sition not affected ie 


‘eathor or Wet, and y he 
HALLIDAY’S PATENT | NON-CONDUCTING 


only affectiva non-conductor. 
HIGH-PRESSURE 


It adheres to vessela of every 
SELF-CLEANSING FILTER. 
PAPIER MACHE 


BoLK Aarts :- For South Wales and Monmouth: WHO CULLEN, 2, Gordon Road, Roath, Cardiff 
For Scotland; GEOKGE BKLAIK, 8s, Queen Street, Glasgow, 4676 





PACKING 


In the uxst, and 
iNappheable for 
Very Inehhicie 
and Ftydranha 
Pressure 


BELDAM PACKING & BUBBEE C0,, 


77, Gracechurch S8t., London, E.C. 4248 


PETER M°INTOSH AND SONS, 
129b, Stockwell Street, Glasgow. 


(EXT ABLIHHED 13821 
TANNERS AND CURRIERS. 


Mianafecturem of Lonthar Stiap- 

Plog and kdre Kayhue Hose Papen, 
Poinp Butte, Hy deuiie Laalhora, 
Hide Ropes, Hand Leathers aud 
Ayion Hides all kinds of Leather 
for Mech al Uistypeonuy, & 























shape and in avery position, 
without any external castings, 
1 Saves Incrustation on Boilers 
caused by solid matter, 


2, Purities the Water, hot or 


cold, before entering — the 
boiler, without lujury to the A Ki EW KEENAN 
fter, 


8. Can be cleansed instantly 


without interfering: with the S © L,.B3 "M.A. NU UW HA. C i UW R Hi RR, 


boiler arrangemontsa or sup- 


pHi wat adapted tor Water | ARMACH WORKS, TREDECAR ROAD, NORTH BOW, LONDON, E. 


For Samples, References, & further 
Particulars, apply to 


Carthan ganda home orders 
Rover £o Kajert under delivered 
Bae! freo al shippiag port 





Ldat of Prices aud mute On 
application Ia 











Tanner & Currier, 


SOWERBY BR’OGE, 
BEANGLAAD, = dyin 
Manufactur: Of PM PROVAD 


yy SQUARE LEATHER 
ey, 


works, Bleach, Dye, or Print 
Works, Brewers, and all} __ 
Manufacturliug Purposes. 


J IALLIDAY & Go. BINNEY & SON, 


Portland Works, Wator St., Nowtown, Manchoster. 














Batyatios 

MAIN 
DRISING BANDE 
Coppece Ware Kewis any 







MAIN DRIVING 


CATHERINE STREET, Cl 7 Y ROAD, LONDON, E.G.) rch Ne: ar ali 
JOHN BEATSON & SON, BRANCH DEPOTS — ge ie et Oe, ue 
40e, ST. MARY'S GATE, DERBY. 50, Weat Howard Street, >! ENGINE PACKING, ‘Nae Aina on Pains Hust Carri ee 
een ENGINE OILS, ee Dah Cant S* 
63, Broad Street, COTTON WASTE, | eiZezbetacug ~Byrtuttn's Power sty appinsition 





BIRMINGHAM. 


22, Wellington Streat, IMPROVED HAND- WO" KING TAPS 


COTTON BELTING. 





IRON and BTREL RAILS, of all sections, trom 10 1@. to AB 1s, LEEDS. ENAMEI LED GAUGE J 0 H N H. W ] D D 0 W S 0 N, 
pa: yard—now yanfoct, new alightly defeotlve, or second-hand ; CITY DEPOT 
Ou eGUn clei enten oo eee ae 62, Queen Victoria Stroot, GLASSES. (1G Pena, Mascon” al Mir, J6meph 
Ateal and Yrou Wire Ropes, Locolotive Knginos, & Whitworth’'s and Co ) 
nr, Plates, Hheate, &e. Hteel of all kinds. Py reve a ") LONDON, E.C. : Ohi ae 2 t] ttended to. dsy0 «| ENGINEER, Manufacturer of Screwing Apparatus, 
fieligarcd at all Railway Stations and Porta in Great Britain. Prices on ame upping orders a vy ae DERI eee ha pee Maer 
ne i eH, 





Britannia Works, Ordsall Lane, Salford, 
MANCHESTER. 6147 


Paice Lists Frum oN) APPLICATION. 





oS TALL TY 


Pa 1 JOHN OAKEY & SONS. 


CERF? : 


EDWARD MERCER, | GENUINE EMERY, HIGHEST AWARD 
HOLLINS IRONWORKS, EMERY CLOTH, Philadelphia, 1876. 


HOLLINWOOD, MANCHESTER, 


BRIGHT SHAPED HEXAGON NU'S|qehingtn ails, LASS PAPER, ™ 


AS SUPPLIED TO THE GOVERNMENT, 
Which for high quality, finish, and lownoss of price, K LEAD & 
aro une Hed. buaraatesd accurate to Whitworth’s LONDON, Mi E. B LAC | C. 


ua 
standard, Prices and sumples on application. 4146 





HODGKINSON & CO., LIMITED, 


MAKERA OF 









Every description of MAQHINE OHAIN to {Sample 
or 


ORDSALL PATENT CHAIN "WORKS, MANCHEGTER, 


_.__ ENGINEERING. 


LAMBETH, LONDON, S.E., 


OBTAINED THE 


' > ONL WZ 
ri males i 


sll a FIRST-CLASS AWARD ¢ 
i ! 


FOR 


CRUCIBLES, 


FOR GREAT BRITAIN, 


AT THE 


SYDNEY EXHIBITION. ‘ 


NEW SHOW ROOMS, 


ALBERT EMBANKMENT. 


LONDON, SE. 
DHPOTS-: 
Granville 8t., Birmingham; 6, Rue de Paradis 
Poissonniere, Paris, BRBY 





vat 
~ 
Doge 
- ' 





100, Soho St., Liverpool; 





REDVvCHAD PRICHS OF TEE 


ALLEN PATENT GOVERNOR 


& FOR STEAM ENGINES. 


‘(aes 
HIS GOVERNOR developes tha Urmosr Powrn, gives 
of 








UNLFORMITY Srepp under varying loads, 
HconoMISES FUEL. 


BOLE PROPRIETORS — 


WHITLEY PARTNERS, 


. RAILWAY WORKS, aren 
124, HUNSLINET ROAD, LEEDS. 


THE | LOwcA ENGINEERING COMPANY, LIMITED, 


(Late FLETCHER, JENNINGS & (or) 
IONGr DP NTT & LOT Lc MAIN TES 


LOWCA ENGINE MW WORKS, WHITEHAVEN, 


LOCOMOTIVE TANK ENGINES 


Of all Sizos and Gaugos, from 18 inohes. 


WINDING & HAULING ENGINES, PUMPING ENCINES, 


ROLLING MILL AND STATIONARY. ENGINES OF ALL KINDS, 
BLOWILNG FINGIN ES, 


AIR COMPRESSORS, VENTILATING FANS, COAL CRUSHING MAOHINES, SCREENS, 
ELEVATORS, HEAD PULLEYS, AND ALL KINDS OF COLLIERY PLANT, 


BSTRAN BOoOILERHS IN LEON & THE. 


Relegraphic Addresa: * Lawea, White mayest th.’ 


HARTLEY & SUGDEN, LIMITED 


ATLAS ae ee 


HALIFAX, 


MAKERS OF 


Vertical Multitubular 


STEAM BOILERS 


ORDINARY VERTICAL BOILERS, 


as BES ee 


HOT WATER BOILERS 


(WELDED AND RIVETTED), 


HOT WATER VALVES, 
SLOW COMBUSTION STOVES. 


ae ee 


fe HIGHEST AWARDS AT ALL THE PRINCIPAL EXHIBITIONS. 
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Priced Tustrated Catalogues tree on application. 4948 





aud ft. 





tere A Lag Fe Oa 


OF 


Lu. ULY 18, 1854. | 


en Len eem 


[OT STAMPERS, 


ALSO FOR 


ANY GIVEN MODEL 


Executed without band- ‘utting, and at a saving in cost and time, 


The PATE ENT (METAL) DIE COMPANY, Limited, 


29, Addington Street, » York Road, Lambeth, SE. 





SCHIELE'S PATENT FANS. 





All recent Improvements perfected. 


BLOWING FANS. 


For Smitha’ Fires and Cupolas, Drylng Yarn, Grain, and othor sub- 
stances: Increasing draught in fluos; Forcing Fresh Air, &. 


EXHAUSTING FANS. 


For Ventilation of Milla, Grinding Rooma and Sawers ; for Drawing 
off Dust, Stive and i oul Air. 
Vapours, and for Drying: Substances by hot. or cold air. A apeciat 
arrangement for Ship Ventilation, with combined Engine, Suitable 
Rinygines to drive all sizer 


For Condensing Fumes ‘and Noxious 


All nizen kept in stock, Full particulars 


for ony process on application. 


COLLIERY VENTILATION. 


@pecial departinent, 
250,000 oubic foet of air per minute. 


The Sole Makors ane Peoneiotere of the above Fans, and of Schiele’s Patent 


Fana and Engines for from 10,000 to 
A210 


Turbine Water Wheels, are: 


C. SCHIELE & CO, THe Union Eneineerine Go.,) 


9, OLARENOK RUTLDINGS, BOOTH! ST. MANCHESTER. _ 


: 
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if LUMBY, SON & WOOD, 


WEST GROVE WORKS, 
HALIFAX, 


Manufacturers of 


WROUGHT WELDED, 


AND 


RIVETED 


STEAM BOILERS 


(Cross Tubes & Multitubular). 


ALNG 


WROUGHT WELDED AND RIVETED 
BOILERS 


FOR 


Hot Water Heating Apparatus. 
HOT WATER VALVES. 


FIRE & BURGLAR PROOF SAFES. 


GOLD AND SILVER MEDALS, 
PARIS EXHIBITION, 1878. sw 





ii. Ilustrated Price Lists on application. — 


PRIZE MEDALS received from avery Exhibition at which our Machinery has been Exhibited, viz. : 


LONDON, (851; PARI8, (865; SOCIETY OF ARTS, 1865; LONDON, 1862; DUBLIN, 1865. 


WILLIAM MUIR & Co. 


BRITANNIA WORKS, SHERBOURNE ST., MANCHESTER, ENGLAND, 


MANUFACTURERS OF 
MUIR'S IMPROVED HOLLOW MAN-! Special Brass Finishers’ Lathes, with Capstan 


DREL LATHES, variounr sizes, with Capstan or 
Turret Rextsr 

MUIR’S PATENT PROFILE MILLING 
MACHINES, Vertical and Horvontal, of the 
most masmive construction, for Marine, Locomotive, 
and General Mnyinecrs, 

ALFRED MUIk’S PATENT MILLING 
CUTTERS and RHAMERS, warranted to pro- 
duce more work tn less time than any other Cutters, 

ALFRED MUIR’'S PATENT OVAL HOLE 
and CIRCULAR HOLE BORING MA- 
CHINE, for Boiler-plates, &c, 


HURE'S PATENT UNIVERSAL MILLING | 


MACHINES, with two Spindles—one to work 
Vertiewlly and “the other Horizontally. 





testy and Guide Screw Chasing arrangement, 
Foot Lathes, 6 in. to 12un, centrus, Single, Double, 
or Four Vatont Tresdles. 


' Power Lathes, in. to7zZ1n. contres, all descriptions 


Hanson’s Plunging Machines, for Flanging 
Rings of Boiler Flies 

MacColl’s Patent Rivetting Machines. 

Jordan's Patent Muluple pen Ma- 
chines, for Boiler Shells and Boller Flue Rings 

Punching and Shearing Machines, ull sizes 
and deac ole 

Plate Rdge Planing Machines. 

Special Machinery for sod mrenance, 
Armour Plates and Smal) Ar 

Special Machinory for Sewing Machine 
fakors. 


W.M.& Co. neve in their extensive STOCK ROOMS (at Manchoater only) various sizes and descriptions of 
Lathes, Planing, Shaping, Drilling, Slotting, and Wheel-outting Machines, Single Grindstone Troughs, and 
Double Grindatono Troughs upon thelr Patent Principle. 4692 





LONDON ADDRESS 2, WALBROOK, F.C. 


_ JULY) 18, 1884.] | 


ee EN eee rene -—en fat 


~ JOHN BELLAMY, 


BYNG STREET, MILLWALL, LONDON, EK., 


MANUFACTURER OF 


SORNISH, LANCASHIRE & VERTICAL BOILERS 


IN IRON OR STEEL. 
WROUGHT IRON AND STEEL BUOYS OF EVERY DESCRIPTION. 
far Stills, Steam Pans, Jacket Pans, Shoots, Hoppers, TANKS, CISTERNS, dc. 
PATENTEE AND SOLE MAKER OF 


BELLAMY’S PATENT TUBULAR BOILER, 


Unsurpassed for quick Stoaming and Economy of Fuel. Also 


BELLAMY’S PATENT HEATING BOILER, 

















SPECIALLY ADAPTED FOR HORTICULTURISTS. 4922 
TT Ex El 
pure ieelalty of the “ Lancaster" Ktesm Trap consists in the LOOKK DIKCG VALVE at theorifee of the didchatge pips: i connie tol 
witha QUICK THREAD 4 eed thotion, worked by the float ‘Thia Valve i FRICTION LESS mi action, and faink loure 


SANNOT AHTICHK to ite meat bt is 
warteaiea VERY SIMPLE and BE AMTLY LAAMINED It abwoacte wen Kafety Valve, ai uy axecaaalye gies 

mace of the louse dine valve would, by virtue of the QUICK NESS OF THE sCRBW THE, yt force t 4 iat 
“caps were emaployel for draming the stoun pope cwith which d tertad Mean A HAACH FE ‘a Foss stant Os vate 


ely prome)t doo tte mevetmenty for opentuz wid clos, Che discharge Ue. aiid the working 

wepted ayiaaiuat fhe 
Tie ef thesa Steam 
tothe 


event derny 


ay Kowineertup and Metal Prades Bxhibition, at the Agric satan Hall, Paonadens ia ty meld Wot REGU LAREPY ana 
FPMICLENCY, one of thie trap ben specially put (aon aoe teat in dang the DERE Y WATE collected by the bteain 
‘tering apparatus attuched tu the stent sapply Papa Three Buel Trapeot the same construction were connectod vith BT BELEN Ge 


KAR Inaliflerent) parts of the Tall, and they, aw well naa the ate eu ‘Prapa at) Messe Hage he's Abend, were inowetion UNINTER 
CUPTRDLY duiriay Che whole tine of the I \intition, anlgyaee EN PERE SATIXFACTION (Hignod) 


Pe. KX. CLAREHE, M.I.0.5B. 


LANCASTER AND TONGE, 4335 
Engineers 4 and Brassfounders:) PENDLETON, now MANCHESTER, Patont:es and Solo Makors 


‘STANDARD” STEAM BOILING NOZZLE a 


FOR 
HEATING OR BOILING BY STEAM. 


The objectionable noise when boiling by steam is entirely done 

way with, and the liquor Heated _.... 

r Boiled QUICKLY, KECONOMI- > 
CALLY, and SILMNTLY. 

i } 1 14 2 3 4in. pipe 

0/- 60/- 65/- 100/- 130/- 175/- 260,- 


NUMBROUS TRSPIMONIALS, 


ICKING, HOPKINS & CO. 


BOW, LONDON, E. 


ooromsves.. ESTABLISHED 1850. 


LONDON, !85l. 


WwW. FURNESS &CO., 


baw Ml gingers & Wood ee Machinists, 


MAKERS OF RVERY DESCRIPTION 
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GOLD MEDAL, 
MANCHESTER, 1875. 


x Pity 


OF 


MACHINERY 
a) WORKING nN WOOD. 


Estimates und Plans sipped 


{llustrated Catalogues on 
application, 


GLOBE TRON | WORKS, BANKHALL, CANADA DOCK, LIVERPOOL. 


_ LONDON OFFIOE —19, WALBROOK, CANNON STREET. E.C. 


ANTS 








THE *‘GOSLING” IMPROVED PATENT 


FUEL ECONOMISER 


FOR CORNISH, LANCASHIRE, OR ANY HORIZONTAL FLUED BOILERS 


WITH OR WITHOUT GALLOWAY ‘TUBES, 

Winple--hasuy Appled No Fixing Whatever No Alteration of Boiler 

Requires no Skilled Labour to Apply it Automatic im its Actron-- 

mproves the Draught—Utilizes the Heat im the Proper Place ls an 

uxcellent Smoke Burner Cannot get out of Order—Substantial wud 
Thor ee Eifticient. 





Tin GOSLING ECONOMISER Greuarhy Iscre\vats THE POWLE o1 TH Dolbkis: 
TLAM USERS, THEREFORE, WHO CONTEMPLATE Prtrrixe is New Bothkiis SHOCLD 
BTAUIN PARTICULARS OF rts INVENTION BEFORE DOING so, 


eed oe 





For Pann Zestiemonials, Offecal Reports, de, des, apply to 


ROBERT GOSLING & CO.,|- 


HATTON COURT, IPSWICH, ENGLAND. 


——m FOREIGN AGENTS WANTED, =«— 23) 


_ENGINEERING., 





XXI 





Now Work ing with Salt Water at the Health 
Lxhibition, ee nm Gallery, No. 1159. 





-_ 


FRESH WATER FROM SEA WATER. 


ae Ships, Yachts, J orpedo pone, and Land Stations. 
Sizes 100 to 15,000 gallons (68,000 litres) por day. 

Normandy’s Improved Patent Condensers, guaranteed to yield, per 1 ton of coal, 23 
tons, or 5100 gallons, of Fresh Water, hich aa it flows from the apparatus, is clear cold, 
bright -looking, agreeable, and equal un taste anPappearance to the best river water. 

Normandy's Improved Patent Condensers for Steamers will produce water of above 
quality when worked with the Greasy Steam trom the Main Boilers, and at same time also 
supply Fresh Water for feeding these Boilers, to replace that distilled and otherwise Lost, 
thus avoiding the expenses and trouble due to the accumulation of Scale in the Boilers, 
and of preparing steam specially for distilling. 

The Actual Production of Fresh Water 18 equal to, or 76, or 125, 01: 155 per cent, more than 
the Boiler Steam consumed by above Condensers, de pending on kind of Condenser selected. 

Over )80 of Normandy s Condensers have been supplied to Her Majesty's Ships, and over 
0) to the German, Danish, Russian, Portuguese, Spanish, Dutch, Turkish, Brazilian, 
Chilian, Japanese, and Argentine Governments, ‘The Royal Mail Steam Packe t Company, 
the Allan Royal Mail Steamers, the Cunard Royal Mail Steamers, and many others for 
Bhips, and on land in various parts of the world. Apply to 


A. NORMANDY, Re dil HOUSE STATION, VICTORIA Belt te 





‘Brown, Bav.ey, Duow & CO, 


Bessemer Steel Weldless Tires, 


AXLES, SPRINGS AND RAILWAY PLANT, 


SPECIAL GUARANTEED SPRING STEEL 


Railway, Locomotive, Carmnace and Waeron, and also for Rowd Van, Dray and Bears, &e) Sprinas, 


PLANISHED STEEL BARS FOR SHAFTING, 
STEEL SHOVEL AND PLOUGH PLATES, STERIL SHEETS, 
Wlating and Hcreen Bars, k&e., 
BESSEMER ROUNDS, ROLLER BARS AND STEEL FORCINCS, 


Lieht Rails for Pit, Collery and Quarry 


3-H Bi BB’ LT Bi TD. 


LONDON OFFICE: ) 


c., &e 


Work, ‘Tramways, & 


4574 


1, QUEEN VICTORIA STREET, E.C, 


AITKEN, Mc.NEIL and CO., Engineers, 
Colonial iron Works, Helen Street, Govan, GLASGOW. 


MARERS OF 


THOMSON & BLAGK'S 
PATENT 


FIVE-ROLLER feces 
SUGAR i 
CANE 

MILL, 





MANIT FACTURERS OF 


SUGAR CANE 
MILLS, 


Wy =, STEAM ENGINES, 
\: E=} STEAM BOILERS, 
YN ES WATER WHEELS 


ar Ve 
ti : \S 


co i if 











nen \a TRIPLE EFFET, 
77:/ OF JUICE A} = VACUUM PANS, 
FROM os 4) CNTRIFUGALS, 


ul 
And all the Requrites 


eo for Sugar Plantation, 


ler 


SUGAR CANE. 








| Engineers, Kilmarnock, ee 


the Bast and Cheapest Mahkera of 


BAND SAWING 
MACHINES / 


IN THE MARKET 


ae ee 


Sizes, Styles, 
and FPricea to 
aut all 
Customers 


———— 


STOCK ALWAYS ON HAND. 
ao wrouia Price List sent o; ‘ 
= post free on Application. i ‘ 
4691 Ma, 


tenes oe 





MILLWRIGHTS, BOILER 
MAKERS, AND IRON AND 
BRASS FOUNDERS. 





Spur, Bevel, Mitre, 
MORTICE & WORM 
WHEELS 


MACUHINE MOULDED 





~- 


£002 


Old Quay Old Quay Foundry, EXETER. 
ALKER’S PATEN 


HYDRO-GARBON FURNACE 


AND APPARATUS. 
Thin Mornae¢ and Apparitun roakecone ten of ofl do the 
duty of three toma of coale for th € Kener ath mot mtaw 


ey eating 


r further p ay rtecudars, apply to 

ROBERT WALKER. C.E., Consulting Engineer, 

“The Patent Iiydro- Carbon Furnace and 
Apparatua Companys, Limited,” 

7, UNION COURT, OLD BROAD 


546 


STREET, .C. 











ETNA WORKS, 
SMETHWICK, 


Gas Apparatus 


$o/ tas Wrought Irop 
Tanks, Purifiers, Con- 
deusern, Scrubbers, Kea 
tort Lida, Cros Bara and 


Kerewa Wrought lron Boilers 

Manufacturers for Mtatlanary, Portable, and 
f Kugines, Sugar Paus, 

0 Coolers, Clarifiers, Puuts, Boaty, 


»  Craberis, 


QU Tanks Meltin, Vote, Crucibles, 


Hall Pana, Areh ave lange Hollers, 
and every description o General brat 
Work. 4p 





Drawings, Specifications, and 
Estimates Supplied. 





THE 
WARRINGTON WIRE ROPEWORKS 
g LIMITED. 
imap Orrica—18, GOREE PIAZZAS, LIVERPOOL 
Worus—WARRINGTON. 
CONTRACTORS TO THR ADMIRALTY. 
Manufacture from tho very best selected Charcoal and 


Steel Wire 


All kinds of Round and Flat Wire Bisse 


For Collertes, Minos, Railways, Guides, 

Btoam Ploughs, Ships’ Rigging, Signal, Bas anil 
Picture Cords, Fencing Strands, Lig thing Condue- 
tors, and all articles connected with the Trado 63% 





a MACHINERY} 


OF ALL KINDS. 
A SPECIALITE OF 


JTHN. PICKERING 


GLOBE WORKS, 
STOCKTON-ON-TEES 


Patentec & Manufacturer of 


PICKERING’S 
Patent Pulley Blocks and 
Hoists, 
aa Warchouse 


Power Friction Lifts, 
Cranes, Crabs & Jacks, be, 


MANUFACTURER OF ALL 
ms KINDS OF PULLEY BLOCK 
AND HICH-CLASS CHAINS. 


Send for Illustrated Liat. 


25 MEDALS AWARDED 





a rn ns a Ee 


menace tet We - ee 


Bodley Bros. & Co. 


EI GEN EEE, 


ENGINEERING. [Jury 18, 1 1884. 
~F, ASTHOEWER & C0., CRUCIBLE Cast Sree V ‘Works, ANNEN (WESTPHALIA). 


GENERAL STEEL FORGE ROLLING MILLS, 


AND 
ROUND, SQUARE, AN] 


MACHINING SHOPS, FLAT STEEL BARS, 


ALSO OF ALL OTHE] 


SECTIONS. 
STEED for TOOLS, ARM& 
ARTICLES FOR 
KAILWAYS, 


RIFLE BARRELS, and 
LOCOMOTIVES, 














FITTINGS FOR RIFLE 
AND REVOLVERS. 


ENGINE WORKhKS, AND ee 
_ ROLLING MILLS, Cogwheels to Patterns o 
CAST, FORGED, AND Machine Moulded, 


FINISHED. 





a aoe Orders caceuted to Draw 
Patent Stecl Wheels with ings, no Pattern required. 
Rim and Nave, cust on to a 


fens ~/ ie 
ead 677 
— 0: ~ 
Plate Disc. PROMPT Di LIVERY. 


eee en «| ‘ 
tate regi meee hoy 


Specialities : CRUCIBLE STEEL  CASTIN Gs of all ao _ ae GS, ROLLED STEEL, & STEEL for ARMS 


fee i ROGUST REICHWALD, in Neweastle-on-Tyne. |“ A abil 


apply to U. for Great Britain, 











Cet all 








eS \ ma 
(a 4 


ieau 





gS oo ge 


GLASGOW--55, ROBERTSON STREET. 
LONDON 126, BISHOPSGATE STREET, WITHIN. 
MANCHESTER 12, LANCASTER AVENUE. 
LIVERPOOL 27, WATER STREET. 


GLASGOW RUBBER WORKS, GLASGOW. 


5081 








“agi HP, SKIDMOR E,-=d = Siar 


a LEGA a OF 


ie 


~ WEIGHING MACHINES 


OF ALL SORTS 
MADE BY 


WHESSOE FOUNDRY 


DARLINGTON <= 


aK, hoy — 


O 


JAMES GOODWIN & C °, 


/rontounders, Bridge Builders, Engineers, & Boiler Makers, 
MOTHERWELL near GLASGOW. 


At a wt - 
SERA RAG RTEAERRER ERE Seaver TETRA AGM A 2 
vy ae a 


Wee 


era eee & . ¥ x 
sien Aa chGH WEA WEeRE: CALEDONIAN RATE AY. LENGTH, 730 FEET. Enucrnn 1882. 
MAKERS OF IRON ROOFING AND GENERAL STRUCTURAL WORK 
MAKERS OF CAST IRON CHAIRS, CAST IRON SLEEPERS, COLUMNS, TANKS, INGOT MOULDS, AND CENERAL CASTINGS. 
S0LH MAKERS OF HOPH’S PATENT STON BREAAHE ERS. 
FOUNDRIES AL8O AT ARDROSSAN AYRSHIRE; AND JOHNSTONE, RENFREWSHIRE 





a 18, 1884.) 


ENGINEERING 


of leer MeN It len Mita | @ iad we Comet el et eee CO | » Ser TERR ge a 











WEST CUMBERLAND TRON % STEEL COMPANY Timited 


WoRKineTrowmw, CUMBERLAND, 


HVEMATIVE PIG IRON, BESSEMER STEET 


SIEMENS-MARTIN STHEL PLATES FOR SHIPS, BOILERS, BRIDGES, &. 


Silver Medal, Paris, 1867; Highost Award, Philadelphia, 1876; Gold Medals (Highest Awards), South Africa, 1877; Paris, 1878; 
_ Bydney, 1879; Melbourne, 1880; Adelaide, 1881; New Zealand, 1882; for “ Excollent Quality of Material & Good Workmanship. 


Jt OSHUA Heap & O0,, Ltd.,Manufacturers of Heaps Patent Pipe & Bolt Screwing Machinestom, il wofl, 


Kither by Hand or Power. Also SCREW ING TACKLE of every description, 


4807 








Rrra fl 
‘Hie 


Rott) Re re ee ee a Bolt 








Powe aul oe ariel Wand Balt fe tay outul Nut Hand Ee Kare Se Hand Scr ge Machina, me a ore Whita ie es 
Nut Tapp a cha ts 1a, A st 1 Hh ini ‘Dbaypan,. “Ne udas | Mach A Kir | ( Size, ay Mar ue 
“ Ms a yneohar ddan mn ae tein, dan te eit mr nn [in to a Lipe ne hi evi HKtand, ote tn ‘ o 
OLDHAM ROAD uN N GIN ERE’ TOOL WORKES, ASHTON-UNDER-LYNE. Llbustrated Catalogue eh Prices upon inti ie ia 


Prices just Reduced 20 per cont. Sond for Iliustrated Catalogue with Reduced Prices 


_ GE BELLISS & 00. 


Engineers & Boiler Makers, 


Ps 


im 
my h 






(7) 
in fe? 


MANUFACTURERS OF 


S TE A MW 


= ae I | B © 
kimbo: IRON or STEEL PLATES. 


ME LEDSAM STREET 


_ BIRMINGEHANEL. 
JON WHRITH & SONS, 


- “HORIZONTAL | MULTITUBULAR BOILER. 


MAIN LEATHER 
DRIVING BANDS. 


Holl 


Mis lone Ne Ta of all ales aes U ure eg en ay and Prawin. Bollot Hides 
rd ait t Jawthers fo .) 
OAK TANNED AND GREEN PICKING BANDS, 
Wihitte Ox and Hote Hide, Wate a lf, pe sn Leathe Ee ae Flap Leathe 
Pump and Buc het Lat of | ira were n ec OuE 


AND ALL OTHER MECHANICAL LEATHER, 
PARK ROAD LEATHER WORKS, BINGLEY, YORKSHIRE. 


AVON 





THE BARROW SECTIONAL BOILER. 


SAFETY, ECONOMY, 


~ High-Pressure, Superheated Steam. 
DURABILITY. 


120,000 HP. ALREADY SUPPLIED, 
sw All TESTED to 800]bs. PER SQUARE INCH. 


Important Improvements. 
Number of Joints. 


Sreny Receiver 






Oonsiderable Reduction in 
Made entirely of Wrought Iron Tubes. 
= us| Sir Greatly Enlarged Steam Space. Bim icity of Construction 
NESS a ee BN and Setting. Economy of Fuel and Space. Portability. 
‘a a ) Eeonomy of Freight and Transport. 


oo dauaeeeeamnentee) | Viana Numerous Testimonials after 10 to 15 years’ use. 


Price Lists, with Testimonials und full particulars on apph 


f, cation to the Manufacturers, 
a oe THI 
¥ " BARROW SHIPBUILDING (C0 
nied (LIMITED), 
cae BARROW-IN-FURNESS, 


4 


OR OF THE SOLE LONDON AGHNTR, 371K 


THE MACHINERY i HARDWARE SOMPANY. Ld., 147, Queen Victoria St., London, &.6. 


RAILS. 


TORS 


WOTRISS, 


XXIN 


SS 


+ |KERR, STUART & CO, 


LONDON : 
20, BUCKLERSBURY, E.C. 


GLASGOow : 


15 & 17, ROYAL EXCHANCE SQUARE. 







Ralls. 


ROLLS CUT 


FOR 


ALL SECTIONS 


+ Tramway 


ENGINE 


AND 


CAR BUILDERS. 


KERR & STUART’S 
"| Datent Tramway Systen 


ESTIMATES AND DRAWINGS ON 
APPLICATION, 


fee 


MAKERS OF 


|PATENT PORTABLI 
RAILWAY. 


(Sce Advertisetnent) preceding week ) 46%, 





“ THE PATENT ACCESSIBLE” 


CENTRIFUGAL PUMF 


Is the only Pump from whach the dise can ym movi 
bo, breaking the joint on a single face 


Manufactured by CHARLES L. HET 
HYDRAULIC 
ENGINELK, 
Matoer of 
Ww IMPROVED 
CENTIE 
mar VENT 
TIURDEINE:! 
WATE 
WHRELS 
Hore, steat 
anil W hil 










: i awe r 
ifalogues on nf plication MPS 


ANC HOL Mio FOUNDRY, Bh Mics. 


GOLD MEDAL, PARIS, 1878. 


GAUGE GLASSES 


ASD 


ENADMELS 
For Iron, Cast-iron, ast-lron, Copper, & 








be blll BUILAERT MARTI 
ll 
mh Patentec and Meaumifacturer 
i r 
g | 4 4 PATENT 
F 4 NED REFLECTIN( 
<I > GAUGE GLASS, 
i © Showing through the wate 
m a Broad Red Line, 
Q C) 
. > N.B.-- All Glasses are o 


the finest quilts and mann 
: factured expressiy to resis 
extreme PreRAUrE: 


DEPOT : 


\, | & 2, FALCON STREET 


Aldersgate Street, 
The above line shown LONDON, E.C. 
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HOWELL & CO. ,sterranrinr wanes SE SHEFFIELL 


Manufacturers of all kind: 

















COAL PRODUCTS 


JAMESON’S COKING PROCESS 


Applicable to any ordinary coke oven 
and all deseriptions of coal. 


Over KOU Ovona are already at work or arranged for 
by owners of over 10,000 ovens. 

Ata nomial coat this process saves the volatile 
products of coal and rich burnyig yas, and pivos 
increaged yield of coke of improved quality. 

-—- s- @ 


POR PARTCUULAIS APPLY TO dste 


JAMESON’S PATENT COKING CO., Ltd., 


ST NICHOLAS CHAMBERS, NEWCASTIF on-TY NE 


Manufacturers of all kinds of 


ini a a a roche OS 


atone. } HO ow ELLS S ‘STEEL. TU B ES. ) ei bcc 
FILES, SAWS, &c. Sg ee eae a Rear a a 


pSibibamers 


HOWELL’S PATENT IIOMOG ENEOUS “METAL ‘AND CAST STEEL TUBE 


oN Oo em ewe sw ee - 





SPEGIALITY | copper-coated TUBES 
“SIMPLEX (SOM GLAZING. 


Sectear ofa Sash-baar detore care after 


(; eas NO IRON ZINC OR PUTTY USED Section of a Window-bar befor 
gear... ; ; j ' : wud after Ciaving, 


No Special Contract required for its 
eoenn: 


SUITABLE FOR ALMOST UNIVERSAL 
APPLICATION. 


N.P.—The Lead Strips, which are the special 
feature of thid System, require no Skilled Labour to 


fix; breakages can be repaired by anyone; and ALL Write for Prospectus an 
OUTSIDE PAINTING 3TH DISPENSE) WITH, TestlinGhials 








Loternationnt Health Halibition, West Kensie tou, 
Lasthis ASST SB, BEd Ne Ta 
Tutermational Hatibition, Crystal Palace, 

Wy or Connipon, Brasn No, 8 teo 


RUSTLESS IRON. 


THE BOWER-BARFF RUSTLESS 
IRON COMPANY, LIMITED. 


Furnaces now in constant operation in London, 
IRON POR TREATMENT TO Bh CONSIGNED 
TO TEL COMPANY 


SKIN MARKET PLACE, BANKSIDE, S.E. 


Huan Water and Dadders Chstuiys Bower Barthedt, 
rupplied from Landon Stockh, 























HOSS 
Foy Dates aed all edi eid: Oeeeilecin rfhe Company, 


23, QUEEN VICTORIA STREET, E.C. 


MACHINE TOOLS. 
SHEPHERD, HILL « 60. 


LEEDS, YORKSHIRE. 


oN do O4b TORS — 
21, PARLIAMENT STREET, 
(E. B. SAUNDERS, Agent). 


Miatitee trae: cof all hinds of Slide Lathes, Planiny , 
Shoapiay, Sloth: Pore, Dato. Pore tt Sheatin. 
Diendine: tod Sere ct Mac ditte 4 stitable for every 

lndemiese ee sot brsiecim and ship buiders Atis 








SOLE MANUFACTURERS OF THE PATENT LEAD STRIPS 


GROVER & CO., Ltd., Engineers, &c., Britannia Works, WHARF ROAD, N 


ELECTRICITY METER 


(DE. ELOYPEINSONWS PTATENT. 


An DTastiument for measuring and continuously recording quantity of Eleetricity, and for ase ortaming the 
mmnount due from a consumes ie the quantity or energy of the Mlectric cnrront supped during w given time, 





a ee I ne 8 LT TT 


E. S. HINDLEY, 


BOURTON, DORSET. 
—-- SPECIALITIES. 





Made in 5 sizes, to register from 1 to 200 amperes. . PRICE, £15 to £35. 


For further particulars, apply to the Sole Licensees and Manufacturers 


CHAMBERLAIN & HOOKHAM, LIMITED, 


VERTICAL ENGINES BiG pth LL ar — INEERS, 
Horizontal Engines, oo mia 


pW enue THE “LANE” § SECTIONAL STEAM BOILER. 























‘atedogue ont apy lecatron, 


Patented in England, F France, Belgium 
Germany, and United States. 


eee meet 


LONDON SEEOM beasts 


XN 11, Queen Victoria st. 
Wa It E.C. 


UNRIVALLED FOR 
STEAMING POWER, 
ne FACILITIES FOR CLEANING, 
an as m3, ag a Inexpensive Renewal of Wearing Parts 

iat = Low PRICE, 
= 
me ) ECONOMY, SAFETY, 
HIGH PRESSURE, 
EASY ERECTION. 


LTRIL OF TUBE CONNECTION. 


Liberal Pore to 








Pstiipyecty aed td 
Travel the, 





Bde oRS aw 
qaeared.” \\ k s ‘3 ) N s 
we ae NEM 


“PATENT GEARED" 


PULLEY 
BLOCKS. 


Tin Siw “Patent Geared” Blocks 
Ore deatihartiaed with ereat care, ane The deposit of impurities takes 


Of the dest note ads throughout, and aes os The ; i al baie +S wiley iam tor = — ie ; place in receiver only 


ADC Ue VOCPy gt nag 


SAFETY 


HOISTING MACHEN ES, 





TO CONVINCES STEAM USER? 
of the splendid cirenation and entire 
_ absence of priming, we without extr 
> charge Uluminate the interior o! 


With the “Rain Grania ? Poeks Ss 
ne Rasen SN 


tian cam tt trom; vy O00 fo doo dh, , | x : ao ea : Ny es en we : _ oye 
ef henge two cor three finer the ditin, ee sar oS . : . we ® wh aX receiver with “Tunes Mprove 
Poopower ot the Direct Diffurential Ploek Electric hight Apparatus. 
a ~ 
ILLUSTRATED PRICE LISTS FREE Seer 6181 
Al 4 
iN PLIOSHON $0 SHE bUDN For Estimates, Terma of Ageney, and basis o 





Negotiation tor Fordiyn Patents, wddresse— 


How ARD LAE & (O., Palmers ton Bulg Qld Broad Street, LONDON, E.c. 


SOLI MARKERS 


10H iN CROWLEY & CO,, Sheffield. 
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Calcutta, 1884.—HIGHEST AWARD. 
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PARIS ELECTRIC EXHIBITION, 1381.HighestAward 





THE _ -_ — AND ac 0, 
Baker's Patent ree seat — ne Gas Exhauster 


mmr arene 8 () Seen eee 


BAKER’S PATENT ROTARY PUMP. 


m= 0 


CRUCIBLE STEEL CASTINGS. 


HALLS PATENT STONE BREAKER, 


rvs  (), — 


General Machinery of Every Description. 


QUTALEY 





SCCTION OF LLON Weer i 


London Offices and Exhibition Rooms, 09, Queen Vito Orla a Sted f ( (°apei terion Messrs, BECK & CO. Limited, Agents, « 


BORLAND’ S PATENT INJECTORS 


START PROMPTLY WHEN THEY ARE HOT. 


No Moving Parts. No Joints to make. Continuous Action, Cheap and Leonamical. Small and Neat. Cleaned ina few seconds, 
Of best Gun-Metal only, 
i 
ia 





SPECIALITY IN INJECTORS FOR TRAMWAY, TRACTION, & LIGHT LOCOMOTIVE ENCINES. 


ome (IIE. LICL NSE]: * mo, 


CHAS. S. MADANI, 


21, MANSFIELD CHAMBERS, ST. ANN’S SQUARE, MANCHESTER, flere 


WHO TRSTS ALL INJECTORS PERSONALLY 
SPECIALITY IN INJECTOR AND GENERAL BOILER FITTINGS, GUARANTCLD TO BE OF HIGHEST UTILITY AND EXCELLENCE 
ALI, OF BEST GUN-METAL ONLY. A LARGH STOCK KEPT. 
AGENTS Loxpox asp Disprrer, PRHOPKIENSON A PRENCH TS, Wodlbrook. BoGo os aivirroan von Prerire ry RROS PROSIRENGG Te Strand atieet, 


Canning Dock; SWANSEA AND Souri Wants YP LED eee Hise evict te Ho my ASHION GXNtern LYNE, FOREN PLR PCHER, Porous Pre. Word, 
NUNEATON AND Disrarer, TPPEUS ROBOTEPOM : Swe hid Pes, Wiebe rT ACO) Mieahetostrert. Conk. Ps MV LW VErH AONONS, 






















PRICES, TESTIMONIALS, INSTRUCTIONS, &c., ON APPLICATION. LIBERAL TERMS TO THE TRADE. 


TREATMENT OF TOWNS REFUSE. 


MLA NI LOVE, ALLTLIOTT, EFERYER, AND CO., 


Works: NOTTING IL: aH & ROUEN, London Offices: 50, QUEEN VICTORIA STREET. BC, 


SOLE MAKERS OF 


Machinery & Apparatus tor treatment of Towns Refuse by Fryer’s Patent Methods, “PURIFICATION by FIRE.” 


TD 

MINERAL MATTER. - Cinders and other rubbish are Acakenant by menmcat the Patent DESTRUCTOR The residue, ground with Hine. pent ue anesceliont Morfar, and qotd freddy at a prefit The steim 
power in furnished by the waate heat from the destructor. VEGETABLE MATTER.- —The Sweeplngs of Markets and Paved Streets, Paper, Straw, Carbo), Ae oar canverted ki neat ef the Pat nf CARBONTZP AR, 
Into Charcoal, which wy used for removing offensive odours from privies, drama, and aitected plices, its seattered over offensive tnatertnl wher trite po ciel ou Carboor Haakw ay Truehe Vaver otf Chateoil should) be 
placed in OVEry newly - opened grave ANIMAL MATTER. “ball cantietts: . ee hte: howd refuse, and the contents of usduals, are reduced fay the Pateut CONCKLTOR and Patent ORY PBS foo dost valiible 
Inodorous nitnure, a powder resembling guano, reudily sold at from ah te en per to 

These three ‘pro eossde4 may be combined ot used separately, They offer the ait wt, effectual and the most profitable means known for fhe disposal of refuse: Every product is vaimdble, neonminance in created, mo 
RtOros arc Hae rae no residue is lett, and the apread of infeetious die dees prey cnt i, 

50 f the more moportint erties and towns have already adopted FRYERS method toa greater or less estent Amory others tay be enumerated CITA OP LONDON, LEEDS, BIRMINGTEVM, MANCHESTER, 
HOCHD AL i "ST AKFLEORD, NOPTING HAM, HECKMONDWIKRE, DERBY, BLACKBURN, BURY, Bk ADEORD, WARRINGTON, BOLTON and Ht LL 


SOLE MAKERS OF WASHINGTON LYON'S PATENT DISINFECTOR, 


Patent Carboniser, Destructor, Concretor, Firman's Dryer, Haresceugh’s Dryer, Double Effect Dryer, Odour Tight Sanitary Cart, Cinder Screcn, 
Pail-Washing Apparatus; Improved Charcoal Closets. 
SHE FUTURE ADVERTISHMANTS. A076 
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“The Lancaster [RICHARD GARRETT AND SONS, 
pm uscurs aus Towa me]  LEISTON WORKS, SUFFOLK. 


Patentees and Sole Makers, has been reported on by D K. 














CLARKE, Eaq., M.LC.E., « copy of which, with iMustrations, we __EST ‘ABLISHED “100 YEARS. a 

Se eee a es Sane 

i a ace Beirne ie eu priinlotl principle, ‘In wil pe _ x=) | x Me. Ts x fy a m3 | ss . 

patra ee Portable, Semi-Portable, & Fixed Engines, with compounded Cylinders, 
LANCASTER AND TONGE, and Boutard’s Patent Reversing Gear. 


Patentees and Sole Makers, 
ENGINEERS AND BRASSFOUNDERS, 


Dig sates flanged Boilers with Corrugated Fire 
Boxes. 







<TANDARD SIZE 





T. HOSKING, 18, Strand Street. 








PAN pLETon, a Threshing and Straw-Cho Machinery, fitted 
vee nt iter: MARCOESTER, aa ; . with the Garrett Bilis Patent Reversible 
BOLE R® | mace HH Rolled Steel Beaters. 
as ar, [eva Rubber Products— ‘eed wea i Portable Saw Benches, 
ABBOTT *# U0 For Toxtile and Chemical Manufacturers, Eng!- TT = Field Implements. Sand Distributors. 77s 
NEWARH ffi. Nhe neers, Contractors, Dyers, Paper Makers, Millers. 
&e., &e. ——— ee Sa a OT 
li Also for 
AM Steamship, Railway, Telegraph, Agricultural, any 
i is other Technloal purposes, are exclusively and actually | (7 USWarenawyem: WORKS 


manufactured by the eae 
NORTH BRITISH RUBBER COMPANY, LIMITED. | Pgal Sena 


GALEORD 





Manufactory: 
CASTLE MILES; 5 EDINBURGH. 


7, Moorgate | Streot, London. 
Warchouses 6 Charlotte Btreet, ‘Manchester 
18 & 16, Oswald Street, Glasgow. 


ATENT INJECTOR WEIGHING MACHINERY. 
ffs: FAN-BLOWERS Hodgson bead 
AD A EXHAUSTERS, Cpeilen Sion orks 





Glasgow Office: ALEX. YOUNG, 47, Waterloo Street. 


Liverpool Office: 





Py ALL, SIZES in STOCK. Wi peloor, Creel, 
it How Wie se 100 Smiths’ Magert Road, = , : fhe 
Wes, and tomedlt from 8 cwts, 
to 10 tons Metal per nter fe lee: 5029! Contractors to H.M. Postmaster-General, the Jndian Government, the principal 
J. DO NALD & SON, a lon Off Railway, Telephone, and Electric Light Companies. 4383 
Low ar ee, 





42, CADOGAN STREET, GLAsGow., ! 5, extininster Chambers, V ton iu St. 18, W. a SAP ates CE 


AS USED BY TIE ADMIRALTY, WAU OFFICE, AND RAILWAY COMPANIES. ; NY, ss 
THE SILICATE OXIDE PAINT Fl cOVENTRY MACHINISTS’ COMPANY, Lorre. 


SMOOTH AS GLASS AND HARD AS IRON 
The bagi of this aint is a silicate are composed of allex and oxide of tron nuturally comhined 
in oqual proportions, To this is duo its extraordinary 


DURABILITY, TENACITY, SMOOTHNESS, AND HARDNESS, 


Tt is unrivalled as uw preeery ratlva, rosiste the nation of air, watur, prunes and acids, and is equally applicable to 


IRON, STONE, STVIGIOSO, OR WOOD. 


Sold in two colours only, DARK RED and BUFF YELLOW, in Paste (guaranteed ground 
in pure Lineeed Oil) or in Powder. 5186 





SEHOCLAL Ww Lm NMOTIOD. 


THE NEW CATALOGUE 


Containing Ulustrations and Descriptions of 18 different 


BICYCLES 4° TRICYCLES 


Now Ready (2 Stampa). 


WORKS: COVENTRY. 
LONDON: 165 and 16, HOLBORN VIADUOT. 

BIRMINGHAM: 77, COLMORE ROW. 5005 
MANOHESTER: 9, VICTORIA BUILDINGS. 





Por Toiees, Samples, and oll Particulars, apply te dhe Bole Vor 


RAGOSINE & CO., 1 IDOL LANE, GREAT TOWER STREET, LONDON. 


"A GOOD PAINT 14 THE ENGINES BEST FRIEND” 


ad ee ee ree —-——- aw - meow. we a a ee 


Important Fact as to Belting. — 


T¢he Bath and West of England Show, held at “Muiletone; from the 2nd to the 6th J une, Various belts were in use on 
the Machinery in motion there. On the 4th, about noon, the rain came on, and continued up to the close of the 
Show on the 6th. During the whole of the vain, out in the open, one of GANDY’S PATENT AMERICAN COTTON 
BELTS continued to do its work satisfactorily, driving a set of Messrs. Taytor & Neare’s, of Rochester, 12 in. three throw Slurry 
Pumps. This was the only Belt that continued to work in the rain. All the Leather and Rubber Belts had to be taken off, 
owing to their mability to drive cn wet weather. This fact alone speaks volumes. How long will it take to convince Englishmen 


(the Aiecricans are already convinced) that the “GANDY” BELT is the CHAMPION Belt of the WORLD? nw 


180, Queen Victoria S Street, London, _and Baltimore, U.S.A. 
SOME OF THE PRINCIPAL BRITISH STEAMERS FITTED WITH. sy 
rOxk'S PATENT CORRUGATED FURNAOHS. 
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number of implement ontries was but 942, while 

THE SHREWSBURY SHOW. at the Buren Show it is 6241, and this not- 
Dunina the prosont week the Royal Agricultural | withatanding the rules which tho Society has for 
Society have fur the second time been holding their | the past few yoars rigidly (und most wiscly) 
Show at Shrewsbury. The first occasion on which | enforced as to tho exclusion of duplicate exhibits. 
the Society visited this interesting town was in| A comparison of the number of stands and ex- 
1845, when agricultural ongineering was in ita in- | hibits in the implement yard at Shrewsbury with 






Fig. 3. 
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CONSTRUCTED BY MESSRS. HWATHORN, DAVEY, AND ©O., LEEDS. (for description, 


see page 61.) 


DOMESTIC MOTOR, 





(For description, 


DUUBLE-RAM STEAM PUM?’, CONSTRUCTED BY MR. JOSEPH IATTON, COVENTRY, 
see page 54.) 


fancy, 


to be recognised. At the Show of 1845 tho total | Table. 








and the value of mechanical appliances for | those at the shows of the previous fifteen years, 
the assistance of the farmer had scarcely even begun | is afforded by the figures given in the annexed 
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The prizes offered by the Royal Agricultural 
‘Society for implements this year are divided mto 
two sections, tho first relating to sheaf-binding 
mmachinery and the second to ensilage. The first 
section is again divided into two claases, of which 
| Class 1 includes sheaf-binding reapers using binding 
niaterial other than wire, while Class 2 rolatos tu 
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VERTICAL BOTLER, CONSTRECTED 
AND F. TURNER, IPSWICH, 
page D1.) 


BY MEsskKs, PF, OR, 
(Fo, description, BUC 
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Number of | Nuinber of 














Year, i Place of Meeting. “Stands,” Kahibite. 
1860) | Manchester Ri T0t4 
WTO | Oxford 406 78a] 
1871 Wolverhampton $4 7600 
1872 Cardiff 408 Hy S43 
7s Hull b29 5,084 
1874 Bedford 36] EES 9 
1875) | Taunton te ee 2 
1876 | Birmingham 420 414 
W7T | Liverpool 428 6,050 
{878 Bristol 43 G,837 
1879 | London 704 1,878 
XO Carlisle tate! 4,196 
1881 | Derby vans | 1 tO 
1882 Rendiny wad 6,102 
1X83 York ; 401 6,058 
1884 | Shrewabury SOF b+ 


separate sheaf-binders, the binding material em- 
| ployed in these being alao other than wire. In the 
first of these classes two prizes, one of 1001, awd 
one of 5Q/., are offered, while in Class 2 there isa 
xinglo prize of 257. These prizes will not be com- 
peted for until later in the season, although the 
machines entered for competition are shown at 
Shrewsbury, In the second section -that relating 
to ensilage~ a single prize of 261, was offered for an 
efficient machine for cutting and elevating materials 
to be preserved in silos. A number of muchines 
were entered for this competition, and the triads of 
them have been conducted during the past week, 
Of these trials and their results, asc ell as of the 
competing machines, we shall speak iater on when 
- dealing with this class of machinery. The Society alse 
offered this year, as usual, their ten silver medals for 
new implements which the judges nay consider of 
 gutticient merit to deserve this recognition, 
PortaBLe any Ptxen ENawes. 
As far as steam engine design and construction is 
coneerned, there is a great dearth of novelties at 
Shrewabury, and our remarks under this heading 
will, with a few exceptions, have to relate selely to 
points of detail, In engines for steam cultivating 
purposes we find absolutely nothing new; while in 
traction engines and agricultural locomotives the 
most noticeable feature is the exhibition of further 
-examples of spring-carried engines, As we atuted 
when dealing with the York Show Just year, the 
-apring-carried traction engiues may be divided into 
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two chicf classes, viz. : first, those in which the 
desired end is attained by the use of clastic wheels ; 
and, second, those in which springs are interposed 
between the axles and the main body of the engine. 
Of tho first class there are three represontatives at 
Shrewsbury, namely, tho spring wheels of Messrs. 
Aveling and Porter and Messrs. J. and H. McLaren, 
both of which we have already described and illus- 
trated,* and that of Messrs. C. Burrell and Sons, 
of Thotford, which now makes its appearance at a 
Royal Agricultural Socioty’s Show for the first time. 
Mossrs. urrell’s spring wheel was exhibited by 
them at the Maidstone Show of the Bath and Wast 
of England Society, a few weeks since, when we 
inentioned it briefly. In this wheel, of which we 
give & porapective View on page h2, the spokes are 
formed of stoel, and have their width placed in the 
direction of the plane of the wheel, like the spokes 
of ordinary rigid wheels, Perpondicularly to the 
plane of the wheel, however, tha spokes are cranked, 
go that those which spring from the inner side of 
the boss paas to the outer side of the tyre, and vice 
versd, this cranking rendering the spokes elastic in 
w radial direction. At Shrewsbury Messrs. Burrell 
and Sons show these wheels applied to two engines, 
tho sinaller of these being one of their ordinary 
8-horso agricultural locomotives with 6-ft, driving 
wheels, while the other is a road locomotive spo- 
cially designed for hoavy haulage, and having spring 
driving wheels 7 ft in diameter by 18 in, wide. 
This latter engine is of the type which Messrs. 
Burrell first exhibited at the last Smithticld Show, 
und it is capable of taking a load of 40 tons up a 
gradiont of Lin 15. The boiler is made for a work- 
ing pressure of 150 |b, per square inch, and the 
wearing surfaces of all moving parts are excep- 
tionally large. Both the engines are fitted with 
Burrell’s high-speed governor, of which we shall 
have something to say later on in connection with 
another engine at this stand. 

In comparing the three kinds of spring wheels 
named above, there are certain differences of 
principle worth noticing, Messrs. Avoling and 
Porter's wheels possess, from their construction, a 
circunferential as well as a radial elasticity, that is 
to say, the pull exerted by the engine causes the 
driving axlo at starting to revolve through a sinall 
wngle within the tyre, The engine thus exerts 
what may be termed an clastic pull on its load, the 
elastic wheels serving the purpose of a draw apring. 
In Messra, J. and H. Melaren’s wheel the boas 
would also tend to rotate to a slight extent within 
the tyre, but the makers prevent this by providing 
each wheel with a rigid driving arm which projucts 
from the boss and engages with the tyro, without, 
however, interfering with radial motion, Messrs. 
Rurrell and Sons’ wheel, on the other hand, is 
specially dosigned to prevent any circumferential 
motion of the tyre relatively to the boss, the 
breadth of the spokes being, us we have said, dis- 
posud parallel to the plane of the wheel, One 
effect. of this is, however, that such spokes as 
happen tq bo horizontal in any given position of the 
wheel rosist any radial anovement of the bogs ina 
vertical direction, and such movement can only 
take placo by causing a certain amount of twisting 
i@tho spokes which lie horizontally, In this case 
the twisting moment acta with a leverage equal 
io the distance each spoke is cranked in a direction 
pet ene cuit to the plane of the wheel. 

We know that an idea exists in some quarters 
that the use of spring whoela in some mysterious 
way adds to the resistance which a traction ongine 
has to overcome, wm engine so fitted Leing supposed 
to be always “ running up Wnll” We need scarcely 
any that this is a fallacy, any power expended in 
compressing certain of the springs during one por- 
tion of a revolution being recovered during a subse- 
quont portion of the revolution, when these springs 
are relieved of strain, Messrs. McLaren and 
Messrs. Aveling and Porter have now both tested 
their spring wheels sufficiently long to get trust- 
worthy results concerning them, and both are able 
to pive very satisfactory reports as to their action, 
Since we last noticed Messrs. Aveling and Porter's 
wheels, these have, wo may montion, boen severely 
tested on one of their military traction engines or 
‘steam sappers, and with highly satisfactory 
results. 

Of the second class of spring-carried traction 
engines, there are three exainples exhibited at the 
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* Engravings of Mossrs. Aveling and Porter's wheel 
will be found on page 18) of ovr last volume, while Messrs. 
J. and TH. McLaren's wheel was illustrated on page 52 of 
our thirty-sixth volume. 
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Show, namely, those of Messrs. John Fowler and 
Co., of Leeds, Mr, Edwin Foden, of Sandbach, and 
tho Durham and North Yorkshire Steam Cultivation 
Company (Limited), of Ripon. Of these methods 
of applying springs, that of Messrs. Fowler and Co. 
is similar in principle to that which they exhibited 
at York last year, and which we illustrated on page 
3b of our thirty-sixth volume, but differs in certain 
dotails. In this arrangement the driving axle- 
boxes aro free to move in vertical guides (like those 
of a locomotive), and the weight of the hind part 
of tho engine is transmitted to them through springs. 
The axle-boxes are, moreover, connected by links 
to the bearings of the intermediate shaft, which is 
able to move inan approximately vertical direction. 
Tn the case of the engine exhibited at York last 
year, the motion of thia intermediate shaft was con- 
trolled by links which connected it to the second- 
motion shaft, it thus moving in an are of a circle, 
having this shaft for its centre. In the engine shown 
at Shrewsbury, on the other hand, the links connect- 
ing the intermediate shaft to the second-motion shaft 
have been replaced by shorter links pivotted on 
studs fixed to the framing. The intermediate shaft, 
whon shifted vertically by the movoment of the 
driving axle, is not maintained at an absolutely 
constant distance from tho shaft to which it is geared, 
hut the variation in this distance is go slight as not to 
Interfero in any way with the proper action of the 
gearing, while the new arrangement posseasos cer 
tain constructive advantages over that previously 
employed. We hope to illustrate Messrs. Fowler’s 
engine, as exhibited at Shrewsbury, in an early 
number, and we shall then have more to say 
about it. 

Mr, Foden’s engine is practically identical iu its 
construction with that which he oxhibited at York 
last yoar, when we illustrated and described it fully 
(see page 53 of our thirty-aixth volume), and we 
need not therefore enter into detailed particulars of 
it here. ‘Lhe engine at Shrewsbury, however, hag, 
we notice, been fitted with a Porter governor, and 
some other alterations of detail have been intro- 
duced. 

In the engine of the Durham and North Yorkshire 
Stean Cultivation Company, Limited, the arrange- 
ment of springs adopted is the same in principle as 
that used in the engine exhibited by this firm at 
the Derby Show of 1881, and which we deseribed 
at the time (ride page 568 of our thirty-second 
volume) As we thon mentioned, the arrangement 
is one devised by Messrs. Nicholson and Howison. 
In itthe crankshaft, driving axle, aud intermediate 
shafts have their bearings mounted on frame plates, 
which are free to move vertically rolatively to the 
boiler, the weight of the lattor and other parts of 
the engine being transmitted to the frames above 
named through springs. The frame plates carrying 
the shaft boarings are also extended forwards past 
the firebox so as to carry the steering shaft. The 
onyine at Shrewsbury which we hope hereafter to 
he able to Hlustrate—is fitted with an arrangoment 
for shifting the crankshaft pinions into or out of 
vear, Which is one of the neatest: devices of the kind 
which we have yet seen, and we hopo ina future 
number to be able to give engravings which will 
oxplain its construction. 

Of the remaining traction engines shown at 
Shrewsbury there is but little to be said. Messrs. 
Aveling and Porter exhibit, however, an engine 
with an exceedingly well-arranged crane at the 
leading end, capable of lifting three-ton loads 
with a double, or 12 ton loads with a single chain. 
This has been specially designed for working a 
Priestman’s dredyuing bucket, but it is also of a very 
nsoful typo for a variety of other work. The lift- 
ing drum is drivon by friction gear which enables 
tho load to be lifted, stopped, or lowered without 
stopping the engine, the whole action of tho lifting 
gear being controlled by a single lever. The crane 
is also provided with slewing gear. 

Mr. IF, Savage, of King’s Lynn, in addition to an 
agricultural locomotive of his usual pattern with 
chain gear, shows for tho first time a traction engine 
with wheel gearing only, while Messrs, Clayton and 
Shuttloworth exhibit a traction engine with a 
boiler barrel of most unusual length, Excellent 
engines of the standard patterns of thoir respective 
inakers are also shown by Messrs. John Fowler and 
Co., Messrs. Aveling and Porter, Messrs. Marshall, 
Sons, and Co., and other firms; but they are all 
of types which wo have already described, and do 
not therefore call for special notice here. We 
may mention, however, that Mr. James Braby, of 
Rudewick, Sussex, again exhibits an example of a 
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very light three-wheelod traction engine of the pat- 
torn which he showed at York last year, and which 
we described on page 65 of our thirty-sixth volume. 
The weight of the York engine was stated to bo 
23 ewt , that at Shrewsbury has its weight marked 
as Jb cwt., while the boiler has also been modified. 
There is a good deal of ingenious scheming about 
this ongine, but we camot help ropeating the 
opinion which we expressed lust year, namely, that 
it is not of a type fitted for the work for which it ig 
intended, and itis in fact difficult to see how a 
farmer could utiliao it. Before dismissing self- 
moving engines we may notice that one of the 
steam ploughing engines shown by Moaara. Fowler 
and Co. is titted with two speeds on the ploughing 
guar, and we understand that this firm are now 
making all their ploughing engines in this way, the 
iden being to better utilise the power of engine 
when hauling a harrow or doing other light work. 

As regards portables the most marked feature 
of the Show consists perhaps in the strong desire 
which a number of makers exhibit to facilitate 
the lifting of their engine chimneys. It will be 
remombered that ut the York Show last year, Mr. 
James Coultas, of Grantham, brought out a very 
neat arrangemont of chimney lifting gear, which 
we illustrated at the time (vide page 52 of our 
thirty-sixth volume), and which has since been 
largely applied. Mr. Coultas's device appears to 
have sugvested to portable engine buildera that a 
mechanical chimney lifter of some kind was tho ono 
thing required to render a portable enyino perfect, 
for at Shrewsbury we find a number of urrange- 
ments for this purpose, while of other novoltica of 
dotail there aro practically none. Mr. Coultas’s 
original arranyoment—which we inay montion is, 
to our mind, tho neatest yet proposed for doaling 
with the heavy chiinnoys of large-sized envines—is 
of course represented, while in addition devices 
for tho same purpose are shown by Mosars. Clayton 
and Shuttleworth, Messrs. Ruston, Proctor, and 
Co., Messrs. Barford and Perkins, and Messrs. 
Hornsby and Sons. Messrs. Clayton and Shuttle- 
worth'’s device consists simply in making the ring 
at the bottom of the movable part of the chimney 
wcasting having wo socket into which a lifting bar 
can be inserted. Whentho chimney is folded down 
on the boiler a lifting bar inserted in the socket. 
just named extonds upwards and forwards at an 
awngle of 46 deg., a chain attached to its outer end 
affording the moans of pulling that end down and 
su lifting the chimney, When tho chimnoy is 
raised the bar projects downwards in front of the 
smokebox, but by withdrawing a pin which secures 
it in the socket it can be removed to give access to 
the tubes. 

Messrs. Ruston, Proctor, and Co.'s arrangement 
is more complicated and is deacribed as a combined 
chimney lifter and stay, It consists of a long bar 
which, when the chimney is down, lies housed 
beneath it along the top of the boiler, the hind end 
resting on a rollor carried by the chimney rest. 
To lift thechimney the bar juat mentioned is pulled 
out towards the rear, and its forward end is attached 
to a suitable connection near the top of the chimnay. 
A rope having one end attached to the chimney 
reat is then rove through «a pulley noar the rear end 
of the lifting bar, and back through another pulley 
on the chimney rest, and by hauling on this rope 
the bar is thrust upwards and forwards, thus raising 
the chimney. When raised the bar is locked in 
position, and remains as a stay. For smaller-sized 
engines the use of the rope for hauling up the bar 
may be dixspunsed with. 

Mossrs. Barford and Perkins, of Peterborough, 
are the exhibitors of Smith’s chimnoy lifter, which 
we illustrate on page 62, and which is applied to a 
number of ongines at the Show. This arrangemont 
has been specially designed fpr attachment to oxist- 
ing engines. As will be seen from our illustration, 
the device consists of two wrought-iron rings mado 
in halves for clipping the chimney, theso two rings 
being connected by a truss rod, while the lower of 
them carries a socket for the reception of a lever, 
this lever being a solid wrought-iron crowbar with 
around point at one end and chisel point at the 
other. When inserted in the socket above men- 
tioned the crowbar is fixed by a pin, The mode of 
using the lifter will be at once clear from our 
engraving, from which it will be seon that the 
weight of the solid bar helps to balance the chimney 
when the latter is down. The device can be readily 
applied to existing engines, and is likely to be 
largely used. 

Messrs. Hornsby and Sons’ device is alsoa simple 
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one, and it is illustrated by us on page 63. In this 


case the lifting bar is made of a piece of wrought 
iron gas-piping cranked at one end and made to 
slide in two sockets fixed on the movable part of the 
chimney, as shown, When the chimney is down 
and the lifter not in use, the bar can be slid back, 
while when the chimney is raised the bar can he 
slid up and its cranked lower end turned asido out 
of the way of the amokebox door. As the lifting 
bar is not removable, it will always be available 
when wanted. . 

There can be no doubt that as long as hinged 
chimnoys are used, devicos such as we have been 
describing serve a good purpose and do away with 
the necessity of men climbing on the boiler, thus 
damaging the lagging, &. It is, however, we 
think a quostion worth considering by portable 
engine finan whether or not long hinged chimneys 
are frequently employed in cases where they are 
quite unnecessary. We believe, indeed, that the 
long hinged chimney is really o relic of the time 
when portable engine makers did not know wow to 
properly apply exhaust nozzles—we are far from 
certain that all makers have acquired that know- 
ledye now-—and its use has been continued as a 
matter of habit. It is quite certain that as far 
as draught is concerned a better result could be 
obtained with a shorter chimney when the engine 
is at work, while for getting up steam the difference 
between the effect of the long and short chimnoy 
is by no means so great as ia commonly supposed, 
particularly if the short chimney be properly pro- 
portioned and kept free of obstructions auch na are 
caused by inserting the blast-pipe at the sidea—a 
very usual practice. As regards danger from 
sparks in a atack-yard, we may point out that 
plenty of thrashing has, during the past few years, 
yevn done by agricultural locomotives and traction 
engines with short chimneys, and we have never 
heard that their use has been found more dangerous 
than that of the ordinary portable, Altogether wo 
believe that in the majority of cases portable engine 
buildera would do well to discard tho long hinged 
chiinney and to adopt short, well-proportioned fixed 
chimneys with the blast nozzle properly placed. 

With the exception of the chimney lifters there is 
really nothing to specially notice in the details of 
the portable engines collected at Shrewsbury, The 
engines shown at tho stands of the leading firms 
prove, as they have done for some years past, that 
these makers can turn out work of the highest 
quality, while a steady progress is noticeable in 
small matters of design. Amongst the sinallor 
makers ulso a decided progress is likewise notice- 
able, and if the Shrewsbury Show contains fewer 
examples of originality than usual ; it also certainly 
contains fewer specimens of bad designing than any 
of its predecessors which we can remember. Before 
dismissing the portables, however, wemay mention by 
the way that Messrs. Garrett and Sona, of Leiston, 
exhibit an unusually large compound engine con- 
structed to indicate 100 horse-power. 

The fixed and semi-fixed engines exhibited include 
more features deserving notice here than is the 
nso With the portables. First of the novelties 
amongst the fixed engines is the ‘domestic motor” 
of Mr. Henry Davey, made by his firm, Messrs. 
Hathorn, Davey, and Co., of Leeds. This is an 
extremely handy little engine, working with steam 
at or slightly below atmosphoric prossure, and in- 
tended for use when small powers, say } to 2 horse 
ower, are required. The three engines exhibited by 
Meare Hathorn, Davey, and Co., at Shrewsbury, 
are rated by the makers at 4, 4, and 1 horso-power 
respectively, and arcall of the sume genoral design, 
this design being shown by our illustrations on page 
49, leferring to Figs. 1 and 2 there given it will be 
soen that the arrangemont ponasists of a cast-iron 
boiler containing a cast-iron firebox with uptake, 
this uptake, which is of rectangular section, being 
traversed by rows of wrought-iron tubea, The 
firebox and uptake are cast in one piece and are 
connected to the outer shell by cement joints 
caulked into the socket spaces left to receive them 
at top and bottom as shown, the joint at the tire- 
hole being made by a ring coated with red-load and 
driven in. The upper part of the boiler is extended 
to contain the steam cylinder, which ia made of 
cun-metal and fitted with a slide valve in the ordi- 
nary way. There is no valve chest, however, the 
cylinder with its valve being directly surrounded 
by the boiler steam, while a throttle valve placed 
on the exhaust affords the means of stopping and 
starting. Of course the cylinder is by this arrango- 
ment most oflectively steam-jacketted. The piston 
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in coupled by a connecting rod in tho usual way ton 
crankshaft supported by bearings which are mounted 
on brackets cast in one with the boilor, as shown. 
The crankshaft is provided with an eccentric for 
actuating the slide valve in the uaual way, while at 
one end it carries a flywheel and at the other a 
disc crank for driving the air-pump. When the 
engine is used for pumping purposes, the pump is 
mounted on the bed-plate and driven from a crank- 
pin in the flywheel. 

By the side of the boiler is another casting forin- 
ing the condenser, the feed chamber, and the hot- 
well. In the connection between the cylinder and 
the condenser is fitted the throttle valve we have 
wready referred to. Tho condenser is provided 
with an ordinary jet injector (see Fig. 2, page 4), 
and a section of the lower part of it with the air- 
pump and hot-woll is shown tu a larger scale in the 
detail view, Fig.4. The air-pump is single-acting 
and is fitted with a plunger f, not Neve any pack- 
ing. When near the bottom of its stroke, however, 
it uncovers asmall holel which allows water from the 
hot-well to flow back into the plunger and over its 
edges, thus forming a water soal. At the high speed 
at which these engines are run aplunger wholly sub 
merged would splash the water about too much, but 
the contrivance we have just described avoids this 
trouble, and serves the same purpose of making 
a water joint. In the ongines exhibited at Shrews- 
bury the air-pumps are fitted with metal valves, 
the suction valve e (Fig. 4) having « stem which 
projects through a bar on the delivery valve, and is 
furnished with w ecollur at oc. By this arrangement 
the two valves are linked together, and as the out- 
pide diameter of the suction valve is slightly less 
than that of the hole which the dolivery valve 
covers, the two valves can, when the vacuum is 
destroyed, be easily lifted out together by taking 
hold of the ring d. The overflow from the hot-well 
ip at a. 

The boiler is fed from a closed feed chamber 
which is cast. on tho side of the condenser above the 
hot-well, and a section of which is shown by tha 
detail view, Fig, 3, on paged. This chamber is 
in free communication with the boiler by two pas- 
sages, namely, a large one g leading into the steam 
apace, and a small one /h leading to the boiler below 
the water line. = The water thus stands in the foed 
chamber at the sane level asin the boiler. The feed 
wator is brought to the feed chamber by a flexible 
pipe attached to the cock i, which has 4 nozzle pro- 
jecting into the feed chamber as shown, the nozzle 
boing fitted with a plug and float i. If the water 
level falls the flont of course falls with it, thus 
lowering the plug and admitting more water to the 
boiler until the proper level is restored. Tu the case 
of the engines at Shrewsbury this arrangement 
worked admirably, the water level being main- 
tained with great steadiness notwithstanding that 
there was a great fluctuation in the pressure in the 
mains from which the supply was drawn. 

The boiler is provided with a loose cover or large 
valve at the top, and when starting the engine steam 
ix got up until it blows through this valve and 
expels the air from the boiler, The engme being 
thon turned round and the condenser blown 
through, a partial vacuum is formed on the injee- 
tion being turned on, and the engine works just 
like an ordinary condensing engine, Th practice 
the engine does best if the steam is kept just below 
hlowing-off point or practically at atmospheric pres- 
sure, ws there is then no tendency for air to leak 
in at the stufling-boxes of the piston red and valve 
spindle, evon if these are but slackly packed. The 
engine will, however, work perfectly well with 
several inches of vacuum in the boiler, the amount 
of vacuum permissible of course depending upon 
the load. In the condenser the vacuum obtained 
ig 2Oin, to 26in. At Shrewsbury we witnessed an 
experiment made to show the amount of vacuum 
required to overcome the friction of the engine and 
resistance of the air pump, this experimont showing 
that with a vacuuin in the condenser only 6 in, of 
moreury lower than the pressure in the boiler, the 
engine ran ut its normal speed, As undor ordinary 
working conditions the difference between the boiler 
and condenser pressures is about 25 in. of mer- 
cury, thero is a margin of 20 in, of moreury, or 
say 10 1b. per square inch above that required to 
overcome the frietion of the ongine available 
for producing motive power. Working as it 
does at atmospheric pressure, Mr. Davey'’s en- 

ine is of course absolutely safe, while as the 
Boiler is self-feoding and tho fire can be made up to 
last a considerable time, the engine requires the 


minimum of attention, 
coke is stated by Mr. Davey to be about 6 Tb. per 
indicated horse-power per hour, and the cost of 
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The consumption of gas 


working is thus exceedingly small. Altogether Mr. 


Davey has succeeded in producing a very useful and 


interesting typo of motor and one for which we 
wnticipate there will be a very extousive demand, 
We may add that in the engines shown at) Shrows- 
bury all the bright work ig nickel-plated and the 
workmanship is excellent. 

Tho Coalbrookdale Company, Tiinited, exhibit a 
new type of engine intended especially for driving 
dynamos or other high-speed work. This engine is 
one patentod by Messrs, Parker and Elwell, and 
we hope on a future occasion to illustrate it ; mean. 
while, however, we iay suy that it is a single-actiny 
engine with a single cylinder and piston valve, the 
whole being very compactly arranged At the same 
stand are shown a good colleetion of Parker and 
Neston's steam pumps of various patterns. 

The fixed and semi fixed engines of any makers 
Bhow a decidedly increasing tendency to abandon 
tho old throttle valve system, and to substitute for 
if wn arrangement of automatic expansion gear. 
Messrs. Marshall, Sons, and Co., of Gainsborough, 
have done this largely for some years past, and their 
regular pattern of automatic expansion gear, which 
they show fitted to a six-horae fixed engine and to 
one of their compound semi-fixed engines arranged 
beneath the boiler, is one of which wo have several 
times had ovcasion to speak most favourably, 
Messrs. E.R. and F. Turner, of Ipswich, also, who 
have long applied one form of Hartnell’s povernor, 
varying the expansion to both portable and fired 
engines, are now regularly applying a cheaper form 
of this governor to their neat little ‘¢ Gippeswyk”’ 
engines, of which we have already published illus- 
trations. Theso engines, it may be remenbered, 
are designed so that what is practically the sane 
pattern nay be used for either a horizontal or 
vertical engine. In connection with some of these 
“ Gippeswyk" engines, by the way, Messrs. Turner 
are using a type of vertical boiler, which we illustrate 
on page 49, and which has some exeellent points. 
As will be seen from the view just referred to, the 
upper part of the firebox is tlattened on one side tu 
forma tube plate from which tubes eatend horizon- 
tally throngh a short barrel attached to the side of 
the main shell, this short barrel terminating ina 
smokebox. The bower is practically identical with 
that which Mr. Charles Brown, of Winterthur, has 
applied to many of his small locomotives ;* but the 
barrel is rather shorter than Mr. Brown uses. The 
boiler is a very good one, invelving no special duth- 
culty either in constraction or staying, while it can 
be readily cleaned. The only weak point in the 
design is the junetion of the barrel and main shell, 
which is practically identical with the junction of 
an ordinary boiler with asteam dome nearly its own 
diameter. Mr, Brown gets over this difhiculty by 
flanging out tho vertical shell to meet the flanged 
end of the barrel, and double rivetting the joint, thus 
obtaining a goud section of metal at the Junction, 
and making # very satisfactory job. In Messrs. 
Turner’s boilers attention also appears to have been 
paid to this point, which, however, is of course cf 
less importance with sinall boilers worked at mode- 
rate pressures than it is in the case of Mr. Brown's 
engines, which are worked at 2001b. per square 
Inch, 

To return, however, to the juestion of automatic 
expansion gear, Messrs, Ruston, Proctor, and Co., 
of Lincoln, and Messrs. Richard Hornsby and Sons, 
of Granthan, both exhibit envines fitted with ea- 
pansion gear, controlled by the governor, the former 
firm showing a horizontal tixed engine and a comn- 
pound underneath” semi-tixed engin :, both fitted 
with the gear which we Wlustrated on page B72 of 
our thirty-second volume, while the latter firm show 
an “underneath” compound fitted with the gear llus- 
trated by us on page 294 of our tlirty-fifth volume, 
the governor acting through an eecentric which pre 
vonts the thrust on the valve rod from disturbing 
the governor. We noiice that in the type of engine 
last mentioned Messrs, Hornsby are now fitting 
the crankshaft with a central bearing, in this follow- 
ing the practice of Messrs. Fowler. The design of 
Messrs. Hornsby 's engine is very neat and good. 
Messrs. John Fowler and Co., of Teds, have 
several of these compound " underneath” semu-fixed 
engines in the Show ground, aud one of tlese, 
which is employed in driving Messrs, Bradley and 


" A two-page engraving of one of these cngines ap- 
poured in our number of February 3, 1882. 






SPRING WHEEL FOR TRACTION ENGINES, CONSTRUCTED BY MESSRS. C, BURRELL 
(or description, see page 60.) 
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GOVERNOR AND AUTOMATIC EXPANSION GEAR, CONSTRUCTED BY 


MESSRS. BURRELL AND SONS, THETFORD. 
the opposite page. ) 


Craven's brickmaking machinery, is fitted with a 
new arrangement of automatic expansion gear 

tented by Mr. Hartnell. The eens employed 
in this cage haa a horizontal apindle and is provided 
with four balls which act against a spring as they 
are spread by centrifugal forco. The main slide 
valve of the high-pressure cylinder has an expan- 
sion valve at the back of it, this valve having its 
cut-off edges at an angle with the direction of motion 
like the cut-off valves employed in the Rider—or 
rather the Bodmor—gear. The ports in the main 
slide are alao at a corresponding angle. The 
governor is so coupled up to the valve spindle that 


(Fur description, see 


a movement of the former partially rotates the 
latter, and, by means of a finger on the valve 
spindle, shifts the expansion slide at right angles 
to the direction of its motion as derived from the 
eccentric, thus practically, by the relative action of 
the oblique cut-off edges and the oblique ports, 
altering its effective length and varying the cut-off. 
The arrangement may in fact be described as the 
Rider gear with a special furm of governor. 
Another ‘‘ underneath” compound which is pro- 
vided with an automatic expansion gear fitted to 
the Lg get cylinder is that shown by Measra. 
Burrell and Sons, of Thetford, This isan exceed- 
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VERTICAL GAS ENGINE, . CONSTRUCTED BY MESSRS, CROSSLEY BROTHERS, 
LIMITED, MANCHESTER, 


(For description, see page 54.) 
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SMITH'S CHIMNEY LIFTER, CONSTRUCTED BY MESSRS. 
BARFORD AND PERKINS, PETERBOROUGH. (For 
description, see paye 50.) 
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ENSILAGE CUTTER AND ELEVATOR, CONSTRUCTED BY M, ALBARET, LIANUOURT-RANTIGNY, OISE. (For description, see paye 58.) 
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THRASHING MACHINE, CONSTRUCTED RY MR. EDWIN FODEN, SANDBACH, 
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CHIMNEY LIFTER FOR PORTABLE ENGINES, BY MESSKS HORNSBY ANT) SONS, LIMITED, GRANTHAM, 
(For description, sce page 51.) 


ingly neat ongine of the general design which we 
mentioned in our account of the last Simithfield 
Show, when it was exhibited for the first time, 
but without automatic cxpansion gear, The gear 
used on the engine now exhibited at Shrewsbury is 
shown by the engraving on a opposite page, and 
acts on an expansion slide at the back of the main 
valve. The governor used in connection with this 
gear is that which Messrs. Burrell exhibited on 
their engines at the York Show last year, and which 
wo illustrated and described on pages 105 and 
106 of our thirty-sixth volume, In the present 
instance this povernor acts on the valve rod 
connecting the expansion valvo spindle to the 
block of a vibrating link, of which the upper ond 
is pivotted on a fixed stud, while the lower ond is 
coupled to the rod of the expansion eccentric. The 
connection between the governor and the expansion 
valve rod is made through a kind of parallel motion 
arrangement which causes the upper end of tho 
link coupled to the valve rod to move in the most 
desirable path. It will be noticed that the arrange- 
ment is such that the travel of the expansion valve 
is increased as the cut-off becomes earlier, and the 


arrangement, which ia very neatly worked out, gives 
a large range of expansion. 

Another arrangement of automatic expansion 
ear, Which makes its appeurance for the first time at 
Shrewsbury, is that applied by Messrs. Whitmore 
and Binyon, of Wiekham Market, to a tandem 
compound non-condensing eugine which they ex- 
hibit. This envine has steam-jacketted cylinders 
64 in, and 10} in. in diametor respectively, with 
12 in, stroke, and the high-pressure cylinder is 
fitted with an arrangemont of automatic expansion 
gear designed by Mr, G. Low, of Ipswich. This ur- 
rangement consists of a cylindrical cut-off valve placed 
in the back of the main slide, and capable of being 
rotated in a direction at right angles to the motion 
of that alide, such motion being given by a partial 
rotation of the expansion valve spindle caused by 
cam-plates actuated by the governor. The cylin- 
drical bored chamber in tho main slide in which 
the cut-off valve works is provided with longi- 
tudinal ports communicating with the ordinary 
steam ports to which they are at right angles, and 
the cut-off valve, which is hollow, has also longi- 
tudinal ports communicating with those in the 
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chamber. By the partial rotation of the cut-off 
valve the stemn can thus be promptly cut off from 
the ordinary stewn ports. To give the desired 
motion to the cut-off valve there are two cam-plates 
acting on a roller which runs between them, and 
these plates ure mounted on the same axis as the 
governor, the action of the latter being to advance 
the plates more or leas and so vary the two poin 
in each revolution at which the cain-plutes actuate 
the cut-off valve, The cut-of! can be varied from 
about 24 to G24 per cent, of the stroke, The governor 
18 of oie aes parabolic, the balls lifting a central 
weight. The arrangement appears to work well, 
and the engine to which it is applied is of good 
design yenorally, 

We have already mentioned several compound 
somi-fixed engines arranged under the barrels of 
locomotive boilers, and we may here notice another 
which is exhibited by Messrs. Thori.s Robinson 
and Son, of Rochdale, a tirm which we belioye now 
show an engine of this typo for the first time. The 
ongine has a contral bearing on its crankshaft, each af 
the threo crankshaft bearings being mounted on a 
wrought-iron framo of girder iron which is connocted 
to the cylinders, The three girders are of courso 
connected by transverse stays. The cylinders of 
this ongine are not stceam-jackctted, and the 
governor is of the old-fashioned type acting ona 
throttle valve. . 

Not far from the engine lust mentioned Mr. 
William R. Mansell, of Wellington, exhibits some of 
his horizontal and vertical engines, the only special 
feature about whichia that one ofthe verticals is titted 
up for coiling wire, the end of the crankshaft carry- 
ing a Jarge dise, in which can bo fixed studs for 
recuiving the wire coils, Close by, tov, Mr. W. G. 
Bagnall, of Stafford, shows two examples of his 
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amall narrow gauge locomotives together with 
~~ of his portable railway, and some rolling 
ktock for use on Buch lines, One of the engines and 
w carriage are respectively of the pattern which 
we recently illustrated and described (see pages 330 
and 33) of our last volume), while the other exhibits 
include some very well-designed tip-wagons, 

On the same side of the Show ground Mr. Joseph 
Hatton, of Coventry, exhibits w good collection of 
his “Challenge” steam pumps both vertical and 
horizontal, one of the latter being illustrated by 
the perspective view which we give on page 44), 
In the pump the two rama, which aro cast in one 
piece, are directly connected to the steam piston, 
while between the two stufting-boxea the rams are 
coupled to a bow connecting rod, this rod taking 
hold of a crankshaft running on bearings at the end 
of the bed-plate, as shown in our illustration, Of 
course this rod only has to transmit to tho crank- 
shaft the difference between the effective pressure 
on the steam piston and the resistance of the pump 
rain, and the strain imposed on it is consequently 
sinall, The crosshead through which it is connected 
to the rams isreadily detachable. A special feature 
in these pumps is the arrangement of the valves, 
these boing arranged in a central valve box so that 
the removal of a single cover gives access to the 
suction or delivery valves belonging to both rams. 
The valve seats as well as the valves are also ro- 
newable with little trouble. Besides the double- 
ram pump ilustrated, Mr. Hatton shows some well- 
designed bucket pumps, and also a number of 
donkey puinps with single rams. These latter are 
fitted with Mtr, Hatton's awivelling valve boxes, 
which are secured to the body of the punip by a 
single bolt, on slacking which the valve box can be 
turned round so as to suit the pump for being 
worked in either a vertical or horizontal position. 
The arrangement is neat and convenient. 

Messrs. Robert Jonkins and Co., of Rotherham, 
are the exhibitors of some excellent examples of 
welded boilers, constructed chiefly for horticultural 
purposes, but including also a vertical steam boiler 
with the firebox welded up and the two cross tubes 
welded in. Messrs, Jenkins and Co. make a very 
largo variety of boilera intended for use with 
hot-water appuratus, many of them exceedingly 
well designed, but this is not the place we can 
notice them in any detail. 


Atr AND Gas ENGINES, 


Turning now to motors other than steam engines, 
we find at the stand of Messrs. Gilbert Gilkes and 
Co., of Kendal, an example of the Buckett caloric 
engine, which was working much more quietly than 
it did at York Inst yoar, where it was so largely 
represented, Messrs. Gilkes and Go. alay cxhibit 
one of their well-known turbines. At the stand of 
Messrs. W. Hl. Bailey and Co., of Salford, are 
shown several of their air engines, both vertical 
and horizontal, one of the foriner being heated by 
gas instead of by a coke fire. The vertical engines 
shown ate both arranged for pumping. 

Gas engines are exhibited by Messrs, J. E. H. 
Andrew and Co., of Stockport ; Messrs. T. B, 

Zarker and Co., of Birmingham ; and last, but by 
no means least, by Messrs. Crossley  Brothora 
(Limited), of Mhviclicater: Messrs. Andrew and 
Co,, of course, show the Bisschop engine, which 
they have manufactured so largely, and which is 
now 80 woll known, while Messrs. Barker and Co.,, 
exhibit thoir '* Univergal ” engine, one of the chief 
fentures of this engine being the rotary ignition 
valvo, which is a dige with radial slota mounted on 
the back cylinder cover, and having an inter- 
mittent motion given to it by a ratchet movement, 

The atand of Messrs. Crossley Brothers, Limited, 
contains four engines, all admirable specimens of 
workmanship, One of these is a vertical engine— 
a new pattern of which we give a perspective view 
on page 62. As will be seen froin this illustration 
the general design of this ongineis exceedingly neat, 
while the small unmount of floor space which it takes 
up will render it very convenient of application in 
many casos, Tn this engine the hollow standard forms 
the water tank containing the water for circulating 
in the cylinder jacket, the water storage thus 
afforded being sutlicient when the engine is used 
intermittently. In the event of the engine being 
worked continuously, at near its full power, the 
water storage inthe standard would, however, have 
to bosupplemented by an additional tank, orthe water 
would havo to bo partially renewed at intervals. 
A single cylindur six-horse gas engine of the ordi- 
nary type exhibited, is titted with a new arrangement 
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of base, this base forming an air chamber through 
which the air supply for the cylinder is taken in, 
The base is provided with longitudinal _parti- 
tions, dividing it into chambers through which the 
air circulates successively, tho arrangement being 
such us to baffle the transmission of sound, and 
prevent a noise in the event of a back explosion. 
Perhaps, however, the most interesting engine 
in the stand is one of Messrs, Crossley Brothers’ 
how twin-cylinder Otto engines, fitted with their 
self-atarting arrangement, This ongine is capable 
of indicating 28 horse-power, and it is arranged 
av that when working at full power, an impulse 
is viven every revolution, instead of every alter- 
nate revolution as in the ordinary Otto engine. 
The two cylinders aro placed side by side, and 
their pistons are both coupled to the same crank, 
so that they move together, while a single valve 
passes across their back ends and affecta the 
gas and air distribution of both. The ignition 
arrangements are suvh that when the engine is 
working at its full power the explosion takes place 
in the two cylinders alternately, one cylinder taking 
in a charge while an explosion is taking place 
in the other. As the power required is reduced, the 
governor first reduces the number of explusions made 
per minuto in one cylinder, eventually shutting off 
the gas supply from that cylinder altogether, and 
then reducing the number of explosions in the 
second cylinder, so that at very iow powers the 
engine is driven by explosions in one cylinder only. 
The solf-starting arrangement consista of a strong 
cylindrical chamber or accumulator placed by the 
side of the ongine, and communicating with the 
adjacent cylinder by a connecting pipe and loaded 
valve, the arrangement being such that at each explo: 
sion, a8 soon as a certain pressure is reached, asmall 
sheen of the gaseous producta passes over into the 
accumulator, this going on until the pressure in the 
accumulator roaches that attained in the cylinder. 
When the engine has to be started, the gases under 
pressure stored in the accumulator are admitted to 
the cylinders by a hand-moved valve, and act on 
the pistons just aa steam or compressed air would 
do. It is only necessary to give a singlo impulse in 
this way to start the engine. Wo may mention 
that the valve through which the gases pass to the 
accumulator ix fitted with an arrangement of oil 
trap which renders it necessary that it should only 
be oil-tight and not gas-tight ; this of course greatly 
facilitates the retention of the pressuro in the accu- 
mulato. for long periods. The accumulator has 
sullicient storage to enable the ongine to be started 
a dozen times, or even more, with one charge, if care 
be taken in the manipulation of the admission valve. 


TELPHERAGNT. 


Among the exhibits that figure this year in the 
Royal Agricultural Show for the first time, is tho 
telpherage system of Professor Floeming Jenkin. 
This is an overhead electric railway designed for 
transit of moderate weights, at slow speeds, in situa- 
tions whero the question of expense or the diffi- 
culty of construction, precludes the erection of an 
ordinary line. Since it was first described in our 
columns* the system has undergone much simpliti- 
cation, and the apparatus shown at Shrewsbury 
illustrates tho latest dusign, Tt consists of a short 
length of Jine with a locomotive and train, as illus- 
trated on pages 56 and 57, and a working model 
which shows the method of operation, 

A telpher line differs from previous electric rail- 
ways in that («) each track has only a single rail ; 
(b) the rail is overhead, and the loads are suapended 
from it; (c) two rails serve both for the up and 
down lines, and also for the positive and negative 
conductors for the current; and (d) each line is 
divided into short sections, which are alternately 
positive and negative. This latter is probably the 
most characteristic feature of the whole. The 
sections oxtend from one post to the next, 
and at each post there is a cross connection. 
Thus, supposing the positive current to enter 
the up-line at the first post, it traverses it as 
far as the second ; then it crosses to the down-line 
by a wire, and follows it to the third post, when it 
returns to the up-line, and so on. The alternate 
sections aro similarly connected together and to the 
neyative terminal of the stationary dynamo machine 
which furnishes the current. If the railway be only 
nv aingle track, on which the trains run in both direc- 
tions, then all the odd sections must he connected 
by wires, and all the even sections. In such case 
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the positive current flows through the first section, 
goos from the tirat to the third by a wire, traverses 
the third section, and yoes to the fifth by a wire, 
and soon, The sovond, fourth, and sixth sections 
are siinilarly connected with each other in serics. 
Whether there be one or two tracks the train works 
under exactly the sume conditions ; its length 1s 
equal to the length of a section, and thus it constantly 
rests parton one section and part on another, ‘The 
train carries » conductor connected to the wheels of 
the leading and the trailing vehicle, and including 
in its circuit an electro motor, This conductor, 
therefore, forms a connection between the positive 
and negative leads, because its ends are connected 
to two adjacent sections which are always of opposite 
polarities, and ouch tine that its oxtromitios piss 
fron. ong section to the next, the current in it is 
reversed. ‘his, however, mukes no difference to 
the motor, the direction of revolution of which is 
determined by the position of the brushes, and not 
by the direction of the current. The amount of 
current passing through the motor depends upon 
ita resistance, and the inverse cleetromotive force 
which it sets up, and however many trains there 
may be on the line, cach will only take ita proper 
aimount of current, just in tho samo way tliat in- 
candescence lamps arranged parallel upon the same 
conductors, will burn without appreciable intor- 
ference with oach othor. 

The speed at which the trains are designed to run 
is about five miles an hour, and each wagon will 
carry from one to two hundredweights. The various 
vehicles are coupled by rigid connections which 
serve to push them when the locomotive is backing, 
and also prevent them overrunning each other on 
an incline, Ag the line is flexible it hangs in 
curves from post to post, and thus one-half of the 
train is always on a down grade and the other on 
an up grade, the two paanene each other and keep- 
ing the speed uniform. Of course the gencral 
direction of the line may bo up or down hill, in 
which case other means, as will be explained later, 
are required to accure regularity of motion. 

The first vehicle of the train is, as is usual, the 
locomotive, and as lightness is a matter of great 
importance in lines of this kind, it cannot well be 
mado of sufficient weight to give the required adhe- 
sion by that means alone, Jt is therefore provided 
with gripping wheels which tightly clasp the rod 
or rope, These are shown in Figs, 2 and 5, the 
latter being tu a larger scale. The motor itself is 
suspended, as are all the loads, below the line, and 
drives through a pair of apurwheels (Figs. 1 and 2) 
a small countershaft. This is geared by a pair 
of wheels aud a pitch chain to the ‘nest gear- 
ing” above, which rotates at a much smaller 
speed than tho motor. Tho principle of ‘nest 
goaring” has already been explained in dotail in 
these columins,* but it nay be briefly stated to be 
frictional goaring in which the strain of the nip or 
grip is taken by rolling surfaces, and is not trana- 
mitted throngh tho bearings to cause useless fric- 
tion, The arrangement is clearly shown in Fig. 5 ; 
the rod or Jine is nipped between two conical 
wheels, the acting surfaces of which form a very 
acute VY. These wheels are each driven by a pair 
of frictional bevel wheels, of which one is on the 
horizontal shaft, and the other coaxial with the 
gripping wheel. As a matter of convenience the 
frictional surfaco is made in two bands, sopa- 
rated by an open space, but both bands form 
part of the same conical surface. The grip, both 
between the frictional driving surfaces, and be- 
tween the gripping wheels and the line, is obtained 
by means of the coiled spring in the interior of the 
horizontal axis. This can be set up by a screw, and 
drawa the two large bovel wheels towards oach 
other, and towards the gripping wheels. These 
latter are carried by swinging bearings which pormit 
thei to advance towards the line, and at the same 
time to conform exactly to tho position of the 
driving wheels. The gripping wheels serve another 
purpose besides securing adhesion. They act as the 
contact makers to lead the current from thie line to 
the motor, and their firm tread keeps both them- 
selves and the line bright, securing excellent con- 
tact without the uso of brushes, 

It will be noticed that the line is shown of a 
different section in Figs. 2 and 5. In the former 
caso there is represented the short portion of insu- 
lated line which occurs at each post to separate the 
positive and negative conductors, and in the latter 
a part of the rod through which the current travels. 
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The rod, which for ordinary lines is } in, or Zin. in 
diameter, 1s welded at the end of cach section to an 
angle piece (Iigs. 6, 7, and 8) by which it is bolted 
to the post. Tnsulation is secured by porcelain 
washers (Fig, 9) between the angle piece and the 
timber, and under the nut. By this arrangement 
no transverse strain is thrown upon the porcelain 
insulator, which is formed with a sharp cdge, de- 
sivnud to be washed clean by the rain, after the 
manner of (clograph insulators, Botween the two 
adjacent sections a short length of stiff insulated rail 
is erected (Figs, 7 and 8) to prevent the formation 
of ares. There is ne dauger of a train sticking at 
these points, as tho mumentum is sufficient to carry 
jt more than half a span, The posts are of 
X form, with the base wider than the distance be- 
tween the up and down lines, sv that tho load has 
no tendency to work them out of the soil. 

All the vehicles are desiyned to run round very 
sharp curves, As the spans are, of necessity, 
rtraight, all the curvature occurs in the short 
longths of rail which separates the sections, and 
consequently has often to be very rapid. The 
wagons run on two grooved wheels, both of which are 
free to swivel round a vertical axis, while the bar, 
which carries the wagon body, can swing fore and 
aft. In the locomotive the woight is divided 
between the gripping wheels, the small wheol 
between them (Fig. 5), and the leading wheel 
(Fig. 1). This latter is free to swivel, and serves 
tu keep the plane of the gripping wheels parallel to 
the rail, whether the locomotives be going up hill 
or down. It does not act as a guiding wheel, as 
the arm by which it is held is pivotted to the frame 
of the gripping wheels. These latter always set 
thomselves so that the line joining these centres is 
aquare with the rail, and need no further guide. 

From the foregoing description the method of 
working will be readily understood. A train is 
made up of a locomotive and a number of trucks 
spaced rather wide apart, so that the total length 
is equal to a span. The current from (say) a 
positive section of the line enters the gripping 
wheels, passes down to and through the motor, 
putting it into action, and then through the con- 
ductor along the train to the trailing wheels, which 
aro ona negative section, As soon as the loco- 
motive enters the next section the flow of the 
current is reversed, but everything else remains the 
same, and the train procecds automatically without 
driver or attendants. At the station it can be 
stopped by breaking the circuit to one of the sec- 
tions, or by diverting it into a siding by means of a 
awitch, and be again as easily started. Or it may 

-be reversed by altering the positions of the brushes 
on the motors and be sent back again. To prevent 
the train running away on inclines a very neat form 
of automatic brake has been added to tho motor. 
Upon an extension of the spindle there ure fixed 
two stiong UY springs, carrying at their outer ex- 
tremitica brake shoes. These shoes run in the in- 
sido of a fixed ring, and at nurmal speeds are clear 
of it, Should the speed increase beyond a certain 
amount the centrifugal furce overpowers the spring 
and the shoes come into contact with the ring, 
grinding around its inner circumference. Their 
pressure is, of coursc, not great, but as the motor 
runs from 1600 ¢o 2000 revolutions per minute, the 
product of the speed into the pressure is very 
considerable, and the train runs at noarly uni- 
form speed up and down hill, An automatic 
block system has been devised whereby the 
train as it leaves a certain section breaks the 
circuit of that section, making it again by 
means of an electro-magnetic apparatus, when 
it has proceeded a certain distance. But whien it is 
considered that the trains carry no passengers, and 
proceed at a very slow epeed, it is doubtful whether 
it be worth while to introduce any unnecessury 
complication, at least at present. The system itsclf 
is exceedingly simple, there are no contacts tu 
become oxidised, no delicate poperoms to go wrong, 
and no parts thut are beyond the comprehension of 
an ordinary mechanic, and as it is probable that 
the first applications will be on a moderate scale, 
it would be unwise to introduce refinements that 
will not bo required, but which will necesitate a 
good deal of skilled oversight. 

The Telpherage Company, Limited, has had an 
experimental line at Weston, Herts, for some time, 
and has sent one to South America, whore it is to be 
employed in the conyoyance of minerals. This, 
indeed. appears for the present to offer the likeliest 
field for the system, which is peculiarly adapted to 
undeveloped countries. Professor Jenkin has 
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hopes that in time telphor lines may become 
vommon in this country as feeders for railways 
for the conveyance of farm produce, for coal mines, 
brickfields, and the like, and is working steadily 
towards this end. 


SILOS AND Enstnacn Crrrens. 

The Shrewsbury meeting as afforded yreat 
facilities to farmers and others interestod in the 
Jreservation of fodder, of judging the practical 
value of ensilage, and the best means to be adopted 
for storing green crops in such w way ak to preserve 
them for winter use, Long established and largely 
uscd in many countries, it is only of very recent 
years that attention has been forcibly called to this 
process by which the gathering and saving of crops 
wre rendered independent of wet seasons. The 
Various inethods of hay curing and drying in favour 
pome years since, ure rendered unnecessary by the 
simpler one of packing the green crops in a suitable 
receptacle, i keeping them till required. En- 
nilage, only expoerimontally tried in this country, 
has nevertheless a literature of ita own, scattered 
through many pamphlets, and the pages of theluading 
agricultural and other journals, and its general 
principles and advantages are almost too well known 
to bear recapitulation here, Still, at the Royal 
Agricultural Society's Show this year, so fur as 
striking novelties are concerned, isan ensilaye show, 
and as we propose to do justice as far as possible 
to the exhibits bearing on the process, afew words 
of introduction will be admissible. Not to go further 
back, the storing of green crops has been practised iy 
Germany for over forty years, and in 1852 the ques 
tion was studied by the light of that experience by M. 
Goffartin France. Inthe United States and Canada 
the hints conveyed by this Continental practice were 
not lost, and of late years ensilage has been practised 
thero largely and successfully. Jt was not, how- 
ever, till October, 1882, that public attention was 
fully called to the subject in this country by an 
article in the Z'imes, describing the silos and ensilage 
on the estate of the Viscomte de Chezelles at Lian- 
court, in France. The writer of this article, Mr. 
Kainos-Jackson, has since closely identified himself 
with the systum, and he has rendered excellent 
service to agriculturists at the present Show. The 
Viscomte de Chezelles’ silo is a large covered build- 
ing over 200 ft. long and 20 ft. wide, with the floor 
sunk to a depth of 12 ft., ao as to forin a huge tank, 
large enough to contain the grom forage crops from 
170 acres, As tho crops are cut they ure passed 
through suitable cutting machines and charged into 
the pit. From time to time the mass is trodden 
down by bullocks to level it and make it more com- 
pact, and when filled, about 18 in, of sand or earth 
are laid on top to preserve it from the weather and 
provide a weight that will compress the forage and 
follow it up as it contracts into smaller bulk. In 
the United States the question of ensilage was 
eagerly taken up, and the experiments made were 
very numerous and on a large scale, much inge- 
nuity being expended in the construction of cheap 
and suitablo structures for the purpose. Mr. T, 
Christy, who has done much good work in stimu- 
lating farmers to follow this old and well-tried 
practice, gives in his pamplilet on ensilage a number 
of examples of American silos, from the simple 
clamps in which the fodder, like beets or potatoes, 
is simply stored in trenches and covered with earth, 
to the extensive and more coatly arrangements 
involving sunk pits and covored sheds, The cont of 
an eflicient building for this purpose in America is 
stated to be about one dollar a ton. 

It is a anattor of considerable surprise that 
although this method of preserving forage has been 
known and widely practised on the Continent for so 
long a time, no trials of it have been made until 
recently in this country. There are so many 
powerful inducements to tho farmer in this unecer- 
tain climate to seize on anything that offers him 
a chanco of becoming partially independent of 
it, and thore are many societics connected with 
ayvricultural intorests, that one cannot but wonder, 
it should have been left to the Times and tho Meld 
nowspapers to have aroused attention and curiusity 
in the matter. The first official trials, so far as this 
country is concerned, were made in lreland, and the 
result was embodied in a report, by Professor 
Carroll, on some experiments that had been carried 
out at the Albert Institution, Glasnevin. At the 
request of Lord Spencer, the trials were carried out 
during the summer of 1882, various crops being 

reated in ditferent ways as follows : . 
1, Lucerne and straw cut in a chaff machine, 
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putin a silo 6 ft, deep, and made practically 

ur and water-tight, 2. Comfrey and lucerne, 
uixed with a little oat straw, and similarly stored. 
 Ttnlian rye gass, not cut hy the chaff machine, 
mut tightly packed in the silo. 4. This was also 
Italian rye grass not cut, and stored in a nt that 
Was Unlined or otherwise protected, except that it 
Was of course covered in with earth, 9. Italian rye 
rags puchod tightly on the ground and covered over 
with earth, These were also stored towards the end of 
July, and the different pits were opened on October 9, 
When it was found that Nos. 1,3, and 4 were in 
excellont gondition, and amade good forage. The 
other experiments had failed, Jn connection with 
these experiments, which must always possess a high 
Interest, Boe analyses were made by Dr, Cameron, 
and which are annexed with an analysis of the fresh 
yrass, from which the ensilage was prepared : 


(rusk, (\), (B). 
Water sad G8. 200 66.50 OS.10 
Albumenoids (nitro. 

4 + RU Dxtancer) 2,450 2.76 2.40) 
Non 

substiunces, soluble 

in acids and alka- 

line solutions... 14,116 15.20 14.82 
Jnsoluble in acid LL7S 11.37 10,138 
Tats toe oe vey bd eT a0 
Mineral matter (asl) 3.002 3.40 5.60 

10H). 000 100.0 100.00 


Referring to these analyses Dr. Cameron points 
out that the albumenoids are leas in the ensilage 
than in the fresh grass; that the quantity of water 
varies but very slightly, and that the soluble non- 
nitrogenous mattors and ash arc greater in the en- 
silage than in the grass. 

While these official trials were being carried out 
similar ones wero in progress by a number of private 
individuals in different parts of the country, Mr. 
Gibson, of Saffron Walden, filled a silo built of con- 
crete with about 80 tons of green rye, passed through 
the chaff-cutter ; he took no precautions to load the 
top of the charge in order to compress it, the 
result being that when opened some months later 
the forage was found to have deteriorated at tho 
top, but underneath it was in perfeet order, The 
analysis of this ensilage gave 72 per cent. of water, 
2 of albuminous substances, and 12.8 of mucilage 
and digestible fibre. Lord Walsingham conducted 
at Merton some very valuable and interesting 
trials. Some existing farm sheds were converted 
into three silos, and very common rough grass 
crops were chosen for the expernuents, The 
crops When cut were reduced to chaff, and charged 
into the magazines, betug well trodden and rammed 
down, a little salt being added. After the silos 
were filled they were covered with planking and 
coarse bran. This was removed about three weeks 
after, whor the forage had sunk down to about 
one-third of its original depth, and the silos 
were ayain filled. The cost of thus trogting the 
crops was 12s, Od. an acre as compared with 26x, 
for making into hay. Five months later, when 
the silos were opened, the contents were found 
entirely satisfactory, and served as fodder througR- 
out the winter. 

The natural result of the foregoing, and many 
other trials, made in this country in 1882 and last 
yeur, has been to arouse new hopes and prospects 
for British agriculture, and to ncourage the reason- 
able expectation that the fornye harvests may be 
rendered independent of the weather, There are 
indeed many other advantages that should bo 
secured by this method. Crops can be raised and 
cleared off tho ground rapidly to make room for a 
succession, grain, laid or irretrievably lamaged for 
ordinary harvesting, can be siloed anid so utilised 
for fodder as if it had been the best of crop, The 
Field, on the 22nd of March Jast, called attention 
to the speeial value of ensilave on sewage farms where 
a rapid succession of coarse crops is grown, which 
must be cleared off the ground promptly, to be 
out of the way of the sewage discharge that is of 
necessity to he distributed. From this cause it even 
happens that such crops, besides being damaged by 
rain, are sometimes rendered usyluas by sewage 
drenching after they ure cut. On these farms the 
storage of green crops must evidently he of the 
greatest possible advantage, and sinco Mr. Lascelles’s 
recent. experiments at Croydon have proved that 
grass from sewage farms can be turned mito good 
ensilage, a much more hopeful view can be fairly 
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uy see Daye 54,) 
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Tf the Royal Agricultural Socioty has done little 
officially to encourage this development of agricul- 
ture, its meoting at Shrewsbury hig at all evonta, 
afforded an opportunity to exhibitors and visitors of 
examining the various systems proposed of storing 
and treating the crops, As with all now subjects, 
which, taking the public mind, find practical shape 
for the first time in the show-ground, tho first 
results are more or leas crude and ill-udapted to the 


mre 


slec/ dibe Lig int & by 40 Cia 
’ 
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endsin view. Itis truo that the practice of onailage 
appears to be so easily carried out that it requires 
only few and simple appliances, but such appliances 
are of course capable of development and improve- 
ment, with an increased and more intimate ac- 
quaintance with the new system. 

Mesars. J. and F. Howard, of Bedtord, show a 
large model of an iron silo, which according to them 
does away with the disadvantages of the more 
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It consists of a cylindrical 


generally used systems, 
reservoir, without a bottom, placed on theground, but 
provided with a cover fitted witha waterseal. This 
is made by forming a trough round the top of the 
tank, and intu which the rim of the iron cover, 
which encloses the tank, is dipped ; the trough being 


filled with water makes an air-tight joint. To the 
cover is secured the end of a vertical boss, which 
passes down the outside of the tank and carries a 
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bevel wheel at tho bottom, where » bearing is pro- 
vided by a bracket bulted to the side of the tank. A 
pinion worked by a hand lover, gears into the bevel 
wheel, and when it is desired to open the silo the 
rod is raised so as to clear the rim of the cover and 
the water-seal trough, after which a few turns of the 
bevel wheel throws the cover over the edge of the 
tank and gives access to the contents, The dimen- 
sions of tho silos made by Messra. Howard upon 
this system, are 12 ft. in diameter and 12 ft. high, 
the capacity boing about 35 tons, The exhibitors 
maintain that fodder proserved in this manner is 
at least oqual in quality to that kopt by any systom 
involving the use of top weights to compress tho 
contents, so that more or less of complication 
and labour are saved, and to illustrate their assur- 
tion, they show two series of large glass jars, in one 
of which the grass, &c., has been packed in the 
game manner as it would bo in their silos, while the 
second series contains similar forage, woighted on 
top. Although these examples may seem to 
endorso this view they are on altogether too sinall a 
scule to form a practical ie of the method. 
Messrs, W. F. Reynolds and Oo., Acorn Works, 
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Edward-strect, Blackfriars, show three examples of resist this imaginary proasnre, 


portable silos, holding respectively 20, 30, and 
60 tons, They are simple cirenlar tanks of wood, 
framed roughly and strongly tovother, and are pro- 
vided with a waterproof canvas roof, These silos 
are fitted with Reynolds's appliance for compressing 
the ensilage, 1t consists of a wooden platform 
which rests on top of the charge after the tank is 
filled, Chains secured at the bottom of the tank 
pass up its sides and over the platform, where 
they are taken into suitable shacklea and con- 
nected to screwed couplings, by turning which a sufti- 
cient pressure can be exerted on the platform, and the 
contents compressed, In the silos exhibited two pairs 
of such chains are sufliciont to produce the desired 
offect. 
iHlustruting the sane arrangement applied to a aunk 
silo, One of the wooden tanks forming this exhibit 
is fitted with a large window glazed with thin glass, 
through which the compressed onailage and the com- 
preasing floor can be seen, demonstrating the 


absonce of any important lateral proaaure against | store tho pressure. 
Until recently, built-up | silo made and shown by Mesars. W. H. Lascelles 
silos have been constructed with thick side walls to ‘and Co., 121, Bunhill Row, London, 


the sides of the reservoir. 
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The tendency 


appears to be rather the other way, and shrinking 


The samo exhibitors also show a model | 


| 
| 
| 
| 


a the mass relievos the sides of the onclosing cham: 
wr, 

Mr.J. H, Stocka, of the Whitecliffes, Clockhoaton, 
exhibits a so-called portable silo and press having a 
eapacity of 63 tons, This isa rectangular wooden 
framed structure, also provided wits a pressing floor, 
us in those just mentioned, Pressure on this floor is 
not exerted however by chains, but by means of heavy 
iron rods, which rise vertically from the floor where 
they are firmly secured, and passing through the 
pressing floor, terminate in a screw thread, on 
which works a deep nut and long lover. Betweon 
the bottom of the nut and the hearers, to which the 
pressing floor is framed, each rod passes through a 
powerful volute spring, and when the silo is 
charged and the nut. screwed down go as to com- 


‘press the springs, the lattor oxort a pressure on 


the ensilaye, which relaxes as shrinking takes place, 
when the nuts have again to be run dow. to re- 
Lastly, we have to mention the 


This ia a 
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atructure built up of open wooden framing, the 
in with slabs of concrete, and 
the structure, thus enclosed, covered with a roof, 


panels being fille 


which can be partially run back for charging. 


Arrangements aro made for the easy removal of 
some of the side slabs, when it is desired to use 


the ensilage. We think that this form of silo, 
wevoral of which have been already constructed 
by the 
over any of the other forms propesed or in use, 
nt loast when a sunk reservoir is not employed, 
The system is extremely strong, durable, and cheap ; 
it is very readily put together, and, in the event of 
any of the slabs being broken, they can be quickly 
und vasily replaced. It is worth mentioning that 
Messrs. Lascolles advocated this form of construction 
soine time since in the Meld nowapaper, where they 
mublighad Wustrations of the mode of construction, 

hat lends a special interest to the Lascelles silo is 
the fact of its being charged upon the French 
system, followed with absolute success by the 
Vieomte de Chezelles, and others, We have 
already mentioned that Mr, Kaines-Jackson has 
heen intimately und actively associated with the 
quosxtion of cnsilage since he first deseribed the 
Juteh and French methods, Messrs. Lascelles 
erected their ailo on the ground at) Shrewsbury 
oarly in Jane, and on the 14th of that month Mr. 
Jackson charged it with miacd green crops from 
the adjoining fields, After it had been filled and 
trodden down as compactly as possible, the charge 
was covered to a depth of J& in. with sand, 
and the silo was closed until last Monday, On 
being opened it was found that the contents 
had, under the inthaenca of the top weight, 
contracted by about J ft. in dopth, while the 
auuples that were cut left nothing to be desired 
as regards the perfect manner in which the forage 
had been preserved. The lond of sand, exerting a 
constant and equal pressure, had produeed a uni- 
fommity in the ensilage, which certainly tends to 
promote its preservation in good condition, and 
which can hardly be secured by the use of mecha- 
Mien! appliances. The latter, moreover, are open 
to this objection, that they do not follow up the 
kinking mass, and therefore require constant 
attention, Boards Jnid on the top of the charge 
and Joaded with stones, a practice followed in 
Amoricn nnd olaswhere, have the advantage of 
ainking with the charge, but they do not exclude 
the air, which the thick mattress Of sand does 
very effeetively. The farming interests have cor- 
tainly been greatly served by Mr. Kaines Jackson, 
who has thus afforded the Gest possible proof of 
the cticioney and simplicity of the French method, 
woamethod which, moreover, has all the advantage 
of economy to recommend it. It may be urged 
that the top of the charge is rendered useless on 
account of the admixture with the sand lying upon 
it; but this ix an objection of little moment, since 
no sand penetrates beyond a very insignificant dopth, 
and the thin shin thus atfeeted, if shaken outin the 
opon air, ik very quickly freed from what sand may 
adhere toat. Mus exhibit cannot fail to be of high 
practical value to farmers, who, thoroughly alive 
now to the value of ensilage, have been thus afforded 
nw practical domonstration of how to carry out the 
system cheaply and ofticiently. 

We jave stated at the begiuming of our notice of 
this Show, that a prize was to be awarded to the ma- 
chine which on trial showed itself to bo best adapted 
for cutting and elevating the green crops for charging 
pilosa. These trials, for which there were several 
entries, were watched with considerable interest. 
Although the work to be done resembles chaff cut- 
ting, and the machines for doing it must be closely 
allied to chatf-cutters in their general principles, there 
aro Rome considermble difticulties in dealing with 
avyreen crop; the material is heavy to cut, very bulky, 
it clogs und binds around the feed rolls and tho cutter 
wheels, if lies close and dense in the hopper after 
Jeaving the knives, and has a tendency to collect 
when it gots a chance, clogging up passages and 
hindering or stopping the work. Moreover, with 
fuw exceptions, makers have little experience of the 
requirements and difficulties, go that the very 
natural result followed, that the result of the trial 
did not come up to the expectations of the judges 
and the public. Asa consequence of this, the fol- 
ee notice Was posted in the yard on Tuesday 

ust : 

‘We have carefully tried the whole of the ma- 
chines entered in this competition, We have not 
found any single machine that completely meets the 
conditions under which the prize was offered, viz., 


exhibitors, possesses great advantages 
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materials to be preserved in silos, 


machine, No. 1680, is deserving of high commenda- 
tion for the efficiency of its arrangement for cutting 
the materials,” A very universal feeling of dis- 
satisfaction —to use no stronger word—followed this 
announcement ; and we consider that the docision 
not to make the award is much to be regretted, and 
muat tond, under the peculiar circumstances, to 
discourage manufacturers from entering similar 
competitions in future, 

Nine exhibitors of machinery for cutting and 
raising ensilage entered the competition ; and while 
some of the apparatus presented few foatures of 
interest, others possess special and noticeable points 
in their design, Tho machine of Messrs. Richmond 
and Chandler, of Manchester, which deservedly re- 
ceived the special approval of the judges, is well 
designed for the purpose intended, The ondless band 
in the bottom of the feeding trough conveys the mate- 
rial to be cut to the feed rollers, which are made up 
of a number of toothed steel discs, strung togethor on 
shafts with distance-pieces between. The top roller is 
frue to rise and fall within certain limits, being held 
down to ita work by apiral springs, which yield and 
allow the roller to rise if any exceptional pressure is 
set up. Tho makors’ special form of mouthpiece is 
neldoil which eftuctually prevents choking. The 
upper part of the mouthpiece, which comes over in 
front of the rolls, instead of being solid is cast open, 
BO thut if the material being cut works up between 
the roller and the comb, or concave in front, it 
falls over upon the cutter wheel through tie open- 
ing above referred to, or under the worst conditions, 
reversing the motion of the rolls will free the 
mouthpiece immediately, The length of feed is 
regulated according to Messrs, Richmond and 
Chandler's usual chaff-cutter system, by means of 
two bevel pinious on thy main shaft gearing into 
one of two concentric bevel whoela on the motion 
shaft. This moans of adjustient is controlled by 
a lever placed close beside the workman, occupied 
on the footplate in feeding. Tho same lever, of 
course, starts and stops the machine, and should 
the man’s hand be druwn by accident between the 
feed rolls, the machine would be stopped by hia 
fulling against the lever, An additional means of 
security is afforded by the introduction of a foot 
lever, by which the machine can be stopped, The 
cutter wheel presents nothing calling for remark, 
Tt revolves in a large box or hopper, into which 
the cut grass falls; the bottom of this box is formed 
of an endless travelling band, which conveys the 
cut material forward into the hopper of a separate 
elevator, by the travel of which tho ensilago is 
raised into the silo. We propose, shortly, to pub- 
lish illustrations of this machine, which, besides 
having all the excellent finish which characterises 
Messrs. Richmond and Chandler's work, is designed 
with good judgment to avoid any choking up of 
the material, and with a proper regard to the aafety 
of the workman. 

Close by the stand of Messrs. Richmond and 
Chandler is that of Measrs. John Crowley and Co,, 
of Moadow Hall Jron Works, near Shetheld, 
who ontered the competition with an ensilage 
cutter. This presents the general features of the 
chaft-cutters made by this firm, with some modifi- 
cationa, and, of course, increased size to meet the 
special requirements of enasilage. A wooden safety 
rollor ia fitted over the trough at the back of the 
feed rollers, so that if the attendant’s hand is drawn 
in he will be arrested by the roller and thrown for- 
ward agninst the stopping and reversing lever. The 
cutter wheel, which is provided with four knives, 
is algo fitted near the rim with several curved blades 
or fans, the object of which is to project the cut 
inaterial against the discharge leading to the elevator 
hopper. The cutter wheel works in a box, and is 
completely enclosed by a metal hood. We believe 
that this machine did very fair work, but the trial 
suggeated some modifications, which will doubtless 
appear in the machincs the next timo they are ex- 
hibited. 

The ensilage cutter exhibited by Mosars. Carson 
and Toone, of Warminster, is simply o large chaff- 
cutter intended to deliver about 2 tonsa of cut ma- 
torial per hour. It will cut four lengths from te 
to ] in., and is adapted to deliver gither into bags 
through o suitable shvot and hood, and upon an 
elevator, the one shown having a lift of 12 ft. For 
convenience of travelling this elevator can be folded 
back, and it can be raised or lowered during work. 

Mesars. I. A. Lister and Co., of Victoria Iron 
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for an efficient machine for cutting and elevating | Works, Darnley, exhibit a somewhat similar ma- 
We consider, /chine, an apparatus that may be used either 
however, that Messrs, Richmond and Chandler's | for cutting ensilage or chaff. We show the general 


appearance of this machine on page 68, from 
which it will be seen that the elevator attached to 
tho machine allows of avery considerable lift. The 
maker has paid considerable attention in mene 
this elevator. Jt can be folded for travelling, an 
although very light and stiff, is strongly made ; 
compensation bearings are placed at the upper end 
to keep the travelling baud stretched. ew may 
mention, in passing, that this maker has a very good 
collection of grist mills, which display a great deal 
of ingenuity in the design of their details, 

At the invitation of the Secretary of the Royal 
Agricultural Society, M.M. Albaret, of Liancourt- 
Runtigny, in the department of tho Oise, oxhibit a 
machine of the same class, but having several 
special characteristics. M. Albaret, ono of theleading 
makers of agricultural machinery in France, has a 
number of these ensilage cutters in use, and has 
already gained sutticient experience with their 
working to have developed a standard machine 
adapted to French agricultural requirements, But 
as it is chiefly maizo which is cut and stored in the 
silos, the machine exhibited is not so well adapted for 
cutting up clover, oats, and other light material, 
and at the trial, although excellunt work was done, 
it is certain that the cutter worked under consider- 
able disadvantages. It was in fact duing a duty for 
which it was not designed. Tho diagrams on page 
63 illustrate the general arrangement of the appa- 
ratus, which we shall illustrate in detail on scéver 
occasion. 

The cast-iron table Al rests on three feat a a! and 
supports the cutter wheel shaft, on which is placed 
the driving pulleys and o series of distributing 
rollers RS VT. The forage to be cut is conveyed 
on an endless band within the feeding box U, tothe 
compression rollers in front of the cutter wheel. 
These rollora are heavy and largo, 10 in. in diameter, 
and are provided with projections to feed the forage 
to the knife. The lowor roller rung in fixed bearings, 
but the bearings of the top roller are free to slide 
in the grooves made in the side of the box frame, 
Tho prossuro exerted by tho top roller on the forage 
is regulated by means of a lever provided with a 
shifting weight, and the top roller is driven fron 
the bottom one by # pitched chain passing over 
wheels on the roller spindles, The feed is regulated 
to four longths of }in., din.,?in.,or lgin. by means 
of the four controlling wheela R S X T. The 
cutter wheel is of the form shown, and around ita 
periphery are twelvo blades a a, This whoel is 
Inclosed in w box, to which an elevating spout is 
attached, and the chaff when cut, is subjected to the 
powerful action of the fan, which forcea it up tho 
vlevator spout to the silo, cart, or other point of 
delivery. The casing surrounding the cutter wheel 
is provided with several openings: one to admit 
air, a second for giving access to the knives, and a 
third for clearing out the box, The ordinary work- 
ing speed of this machine is 400 revolutions per 
minute, but driven at 600 revolutions it can cut 
10 tons into 7 in. lengths perday, We may mention 
that Mr. Albaret is represented in this country, so 
far as regards this ensilage cutter, by Mr. Thos. 
Christy, of 155, Fenchurch-street, whose name is 
so well known in connection with the onsilage 
movement, 

We may dismiss with a brief notice the machines 
shown by Mr, Robert Maynard, of Whittlesford 
Works, near Cambridge, that of Messrs. Burling- 
ham, Innes, and Paternoster, of Hitchin, and that 
of Mossra E. H. Bentall, and Co., Heybridge, 
Essex. The first is with slight modifications, 
the well-known machine made by Mr. Maynard 
for dealing with large quantities of cut material, 
and the othor two are chaff-cutters on a large 
scale 

Theensilage cutter possessing thogreatest originality 
of design, und which, at the same time, not only did 
its work during the trial thoroughly well, but was 
by common accord of the other competitors, fully 
deserving the prize withheld by the judges, is exhi- 
bited by a young and rising firm, Messrs. F. and 
J. §. at. of Winterton Brigg, Lincolnshire, 
The success which attended this implement is pro- 
bably due to the fact that the makors have passed 
beyond the experimental atage, and have several of 
their cutters and elevators at work for charging 
silos which they have constructed. We shall on an 
early vccasion illustrate this machine, but in the 
meantime we may give a genoral idea of its prin- 
cipal features. The feed trough is very short, and 
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is fitted with a wooden safety roller in the samo | liver them upon the fixed caving riddle i i, and then 
way as Crowley's, except that its spindle rests in|in the return strokes they drag the short straws 
inclined slota made in the sides of the foed box, | over the riddlo, along the board m m, and eject the 
and is held down by spiral apringas so us to yield a | cavings from the machine. The corn is at the same 
little if the attendant’s hand is drawnforward. In| time causod to fall through the holes of the riddle. 
such an evont the man would be thrown forward | The sloping boards v 2! from tHe drum and the 








against a curved lever projecting at right angles|sidos of the machino are carried down to muut 


from the side of the feed box. ‘This lever is con- 


the riddlo and tho band j j, so that nothing can 
nected to a vertical lever on the starting, stopping, 


escape but what passea through the riddle. The 
















































and reversing shaft, and terminates at the inner | short straws and corn fall down from the drum dd 


end againat the box by a triangular plate in which | and shakers f f on to the travelling band along the 
are mounted two small rollers running upon a/| sloping boards x 1, 

steel plate fastened to the box and provided essrs, Nalder and Naldor, of the Challow Iron 
with stops, the position of which corresponds to the | Works, Wantage, exhibit no novelties in thrashing 
different movements of the machine. The lover| machines this year, but confine themselves like 
when moved toand fro, travels on one of the rollers | nearly all the other makors to small moditications 
just mentioned, the other being raised clear of the|and improvements, In the machines shown by 
plate by the act over the level. The reversing|thia firm the first dressor has a divided blast, 
motion is on the main shaft, and the countershaft | the blast passing under top and bottom sieves, 
drives change wheela by which the length of the| which can be put on or taken off the latter at plea- 
cut is regulated. Theso change wheels drive, |sure; suitable tailboards aro introduced to pre- 
through gearing, the feed rolls, which are heavy | vent waste in each nieve. The second dresser 
and fluted, longitudinally. A rising and falling | isarranged so that all chatt, dust, dc., is blown out, 
motion is given to the top roll, controlled by a|as wellas any corn, capes, &c., that have riddled 
weighted lever underneath the machine, The] over, is sent back again over the caving riddle, 
cutting edge which comes in contact with the|andas there isa seed siovo in the sucond dresser, 
knives on the wheel is formed on a steel bar, the| the seeds are put into one of tho four bags at the 
inner side of which makes a close fit with the lower} end of the machine. 

feeding roll in such a way that the grass, d&c.,/ Messrs. Ransomes, Sins, and Jefferies, who 
cannot get between the mouth and the roll and so| have greatly improved the general appearance of 
choke the machine. Packing pieces for fitting | their exhibit by collecting it in one spot instead of 
under the bearings of the lower or fixed roll are | dividing tho smaller implements from the engines 
provided for taking up the wear and always main- and thrashing machines, show some very finely- 
taining the close fit with the mouthpiece. By this | finished exainples of the latter class, especially 
arrangement the level of delivery between the rolls | designed for dealing with light crops in hilly dis- 
ia above that of the cutting edge, and the revolving | tricts. Although essentially a light machine, it 
knives coming in contact with the material fod for- | combines efficiency and strength, and the quality 
ward by the rolls, depress it on to the knife edge, and | of the work it does is equal to that of the same 
effect the cutting. On the arms of the cutter wheel | firm's heaviost finishing machines. The other 
aro fixed a series of projecting and radial fans, straight | exhibits include the usual fine collection of liuy- 
for tho greater part of thoir length, but slightly bent | makers, ploughs, and horse rakes, the latter with 
towards the periphery of the wheel with the object | some improvements, especially in the fastening of 
of checking the centrifugal action of the cutter and | the teeth, A very nicely designed and simple lawn 
of preventing the geass from being projected against | mower is quite a novelty, It is designed for trim- 
the hood inclosing the wheol, The matorial is | ming the edges of lawns, and consists of a fluted and 
Giacharged through a straight mouthpiece the top | coned roller mounted suitably in long handles for 
of which is tangential with the upper face of the | propelling it; within the cone is placed the gear, 
hood, and from this discharge the cut material | which as the machine is advanced, imparts « very 
passes into the hopper of the elevator and thence tu rapid revolving motion to four small blades mounted 
the silo, There can be no doubt that this very | at right angles to each other, and working against 
efficient machine thoroughly established its cha-|a fixed shear blade. This little Supliers is very 
ructer at the Show, and from its excellent per- | handy and etticient, and all its details has been care- 
formance attracted u large amount of well-deserved | fully worked out. 

attention. It is almost superfluous to say that the leading 
makors of implements are fully reprosented Messrs. 
Howard, of Bedford; Mesars. Richard Hornsby and 
Sons; Mosars. Marshall, Sons, and Co., and many 
others, have thoir usual excellent collections of 
implements. The last named firm show one of 
Howard's well-known straw binders as a thrashing 
machine attuchment, but mounted on a sepurate 
carriage, and not fastened to the thrashing machine. 
As the straw passes from the shakers it falls into 
a hopper on the binder carriage, and is fed forward 
to the binding table between two large wooden 
rollers, 

Mesars. Jetirey and Blackstone, Rutland lron- 
works, Stamford, make an excellent show of their 
atandard implements. Amongst others may bo 
noted a haymaker and clover turner with quick 
back action. Mr. Thomas Corbett, of the Perse- 
verance Ironworka, Shrewsbury, has naturally an 
unusually large display of corn-dressing machines, 
ploughs, harrows, and other implements. Messrs. 
Richmond and Chandler, of Manchester, of course 
exhibit a large number of their chaff-cutters, iills, 
food preparers, &c, The safety mouth-piece to 
prevent choking has ulready been described in 
noticing their ensilage cutter; it appears to be suf- 
ficiently effective tu set the eflurts of the average 
farmera labourer at defiance to choke it or 
atop its action,—than which higher cominenda- 
tion cannot be bestowed. The same firm show a 


MisceniaNneous EXHIntts, 

Thero aro an unusually large number of miscel- 
laneous exhibits of implementa and othor objects at 
the Shrewsbury Show, which, if not possessing no- 
velty, command at least more or lesa interest, Want 
of apace will not permit of our doing justice to more 
than a small proportion of these; the others we 
niust diamiss with the general romark that exhibi- 
tors have certainly succecded in raising thia meeting 
of the Royal Agricultural Society above the Jevel 
of monotony which has characterised it of late years. 

We took occasion in our notice of the York 
Show to illustrate and describe the thrashing 
wuchine exhibited by Mr. Edwin Foden, of Sand- 
bach, Cheshire, and which then attracted con- 
siderable attention from its novelty. This year 
Mr, Foden shows another thrashing machine, con- 
taining various dotails developed since last year. In 
this machino there is combined with a fixed caving 
riddle an endless band passing around rollers, and 
provided with fingers or scrapors which drag the 
short struws over the fixed riddle, and cause the 
corn to fall through the holes or interstices. The 
machine is shown in side afd end view in Figs, 1 
and 2 on page 53. The shakers are actuated by 
one set of four-throw cranks, having the first and 
third throw, vertical and opposite to the second‘and 
fourth. The opposite end of each shaker is sup- 
ported on an -arm .h A, working on a fixed 
centre, and inclined at an angle, so that thia| very neat crushing mill for horse feeders, in which 
end of the shakers has a rising and falling, | the maize or other grain is fed from the hopper be- 
as well as a to-and-fro motion imparted to it, | tween two large diameter rolls, which are cut at 
and a most effectual ne of the grain is thus | wide intervals with spiral and sharp-edyed grooves, 
attuined. Tho caving riddle i i is fixed, and the | these grooves being in opposite directions on the 
tray and movable caving riddlo, with its crankshaft | two rolls, The ia in passing between the smooth 
and hangers is dispensed with, and in place of the | portion of the rolls is crushed, and when it comes 
tray there is employed the endless travelling band | in contact with the grooves it is held in one and 
ij, passing round the two rollers k i', and fitted | sheared by the ik a of the othor passing ovor 
with fingers or scrapers/1. As the band travels it. Messrs. E. H. enthall and Co., of Maldon, 

along, these fingers or scrapers carry all the short | show, amongst a number of other implements, a 
atraws, corn, &c., towards the back end, and de. | litter cutting machine, adjusted to cut to lengths 
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varying from j4,in. toGin, The cutting is offected 
by a broad knife set spirally over a circular 
frume, and turning in front of the feed rollers, 
which are uctuated from the knife shaft by a con- 
hocting rod working in a slotted disc, and Moving a 
pawl and ratchet wheel which gives motion to the 
feed rollora. By shifting tho connecting rod head 
in thoglot, a range of feed motion is obtained, thia 
range being widened by a pur of apur wheels of 
an equal diameter, and which can be shifted 
froin one spindle to the other, completing the varia- 
tions. Moasrs, R. A. Lister and Co., of Dursley, 
who have been alroady mentioned, show a number 
of grit mills with vertical stones, one fixed and the 
other revolving. The fixed stone in provided with 
a large central hole through which the grain is fed, 
wud the pressure between the stones is regulated 
by means of adjusting bolts and apiral springs, 
a distance-piece of hardened steel being introduced 
avainst the end of the stone spindle to receive tho 
wear, Theshoe into which the grain falls from the 
hopper is kept in motion by aw flattened vertical 
spindle bearing revolving against a projection in 
front of the shoe, A small hinged door is placed 
beneath the mouth of the hopper, and rests against 
the showin such a way that by lifting the latter 
the door is closed and the apy from the 
hopper shut off. Mesars, W. N. Nicholson and 
Son, of Newark-on-Trent, show a very excellent 








grist mill, which we shall illustrate shortly ; in this 
the grain is delivered between a fixed concave, 
placed horizontally, and oa fluted wheel turn. 


ing ona vertical spindle, but which in free to move 
on the centre that supports it, to allow any obstrue- 
tion to pass. ‘The same firm exhibit some very fine 
bone mills, whieh we also propose to illustrate, and 
in which the work is very carefully dosigned and 
well finished. 

A very useful form of excavator and dredyer is 


shown by Messrs. Priestman Brothers, of Hull, 
About a year and a half ago (vide page 162 of our 
thirty-tifth volume) we illustrated a floating dredgor 
devixed by Messrs. Priestinan for clearing canals and 
water courses, and that now exhibited is a moditica- 
tion of this arrangement, but mounted on road 
wheels so that it can be worked from the bank, Thy 
machine may also be placed on a punt if it should 
be desired, 


Qn page 68 of the praacnt number wo illus- 


trate an ingenious arrangement exhibited by Mr. 
CG. G. Roberts, of Haselmere, Surrey, for separa- 
ting the impure water passing off from roofs during 
the first part of the showor, from the clear 
water which follows later on, Tu the view given 
by A isaremovable strainer with perforated platy 
to prevent rubbish passing into the separator, 
while B is the outlet for the water to pass to the 
separator, and C is the separator itself balanced on 
pivot. Dis a small compartment into which the 
rain water first falls, and E is a small hole fitted 
with a washer proportioned to the size of the roof, 
¥ is a larger holo to take the overflow fram D dur- 
ing moderate rain, and G is the discharge pipe, 
In w storm the water fills the coinpartment D and 
flowa over the top of this pipe. At H are small 
holes at back of G between the compartment, 
When the rainfall exceeds the discharging capacity 
of the hole EK, the water rises in the compartment 
D, and passing through holes H slowly fills tho 
compartment J. When the weight of water in J 


overbulances the separator, it is canted (as shown 
in engraving) and the water (by that time pure) is 
directed by the discharge pipe G into the storage 
pipe K. L is a small hole at the bottom of the 
compartment J, M M is an auxiliary pipe for keep- 
ing the compartment J full after the separator is 
canted when the rain is leaving off, # + that the last 
drop of rain may be stored. By raising the slide N 
a third and fourth hole can be opened at H ; this 
will cause the compartment J to fill more rapidly. 
The whole of the water passes through the discharge 
pipe G which conveys it into the waste pipe O 80 
long as it remaina uncanted. Tho length of time 
it remaing in this position, running the water to 
waste, is regulated by the slide N to suit the 
sinokiness of the locality. 

A stand well worth notice is that of Messrs, 
Bohler, Brothers, and Co., of Sheflield, who exhibit 
& nwauber of samples of various kinds of Styrinn 
aicel, as well as acythes, &e., made from it. The 
stool is of admirable quality, and the scythes ade 
of it have their edges finished by hammering 
instead of by grinding. An admirable collection 
of screwing tackle, large taps, &c., is shown by 
Messrs, John Cowley and Son, of Hyde, near Man- 
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THE COMPTROLLER OF PATENTS’ 
REPORT. 

We have before us the first report of the Comp- 
troller-General of Patents, Designs, and Trade 
Marks, which, owing to the date prescribed for its 
presentation to Parliament, is, in the presont in- 
stance, necessarily limited to a fragmentary portion 
of the year 1884, namely, the first four months. 

With the view of providing for the due adminis- 
tration of tho new Act, a joint committee was 
appointed last autumn by the Board of Trade and 
the Treasury, to advise as to the reconstruction of 
the staff of the office of the Commissioners of 
Patents, and as to the formation of a properly 
qualified staff of oxaminers. 

The Comptroller states in his report that the 
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recommendations of the Committeo having been 
“generally approved,” a staff, including the majority 
of the officers of tho Commissioners of Patonts’ 
stall, waa appuinted by the Board of ‘Trade, with the 
approval of the Treasury, as provided by the 88nd 
and 83rd sections of the Act, in readiness to under- 
take the work of the now office upon the Lat of 
January last. 

This staff? includes the Comptroller-General, a 
Deputy ee a Registrar of Designs 
and Trade ks, a Superintendent of Indexing 
and Abridgments, a Superintendent of Examining, 
an Assistant-Superintendent of Examining, a Libra- 
rian, a Superintendent of Store Branch, a Clerk-in- 
charge of Register, two Examiners, and 22 Assistant- 
Examiners, besides a large number of clerks and 


be | other officials. 


When the Comptroller states that the recommen- 


but | dations of the Committee were “generallyapproved,” 


it is not easy to understand what he means. If it 
be his intention to convey, that the views of the 
authoritics as to the qualifications of those to be 
entrusted with the administration of the new Act, 
met with genoral approval on the part of that sec- 
tion of the public qualified to express any opinion 
on the petite we oan only rogret that he did not 
more closely observe tho very noticeable indications 
that from timo to time appeared to the contrary. 

That those who have been so fortunate as to 
secure appointments under the Act, have endea- 
voured to justify their solection, we are fully dia- 
poscd to believe; nay, wo will go further, and 
will admit that some of the appointments have 
been fortunate, But there is a radical defect in the 
machinery, which, to say the least, it will take 
much time to cure. We allude to the absence of 
the scientific training, practical knowledyo of the 
manufacturing arts, and experience in the actual 
working of Patent Law, which one would desire to 
gee possessed by those having to perform such 
special and onerous duties as must necessarily, from 
time tu time, devolve upon officors intrusted with 
the complex business of the Patent Uftico. 

The number of applications for patents received 
under tho new Act during the first four months of 
the present year far exceeded the number esti- 
mated, having reached 7060, against 6993 in the 
whole of 1883, and 6241 in the year 1882, the 
highest number under the Act of 1852. The numbers 
of applications in the past months were: January, 
2409 + February, 1673; March, 1576; April, 1312. 
The highest number applied for on any one day was 
266 on the Ist of January, and the lowest 40 upon 
the 2nd of April, Of tho total number of applica- 
tious 6003, or 72 por cent., were mado hy avents, 
and 3967, or 28 per cent., were made direct. 

This shows we were correct whon we stated that 
profossional assistance would usually he essential to 
the intending patentee under the new law, notwith- 
standing tho great pretenco made of enabling in- 
ventors todo their own business. The man who is 
his own patent agent may, in many cuses, be not 
inaptly compared to him who is his own lawyer, 
Under the new law, with officials some of whon are 
practically serving an appronticeship to their duties, 
inexperience is not able to cope with the constant 
difticulties. Jt ia not a mere question of passing 
defective spocitications, but there is no knowing to 
what extent wn applicant may be called upon to make 
alterations, tho full effect of which only an ex- 
perioneed practitioner would he likely to appreciate. 

The Comptroller saya the short period during 
which the new Act has beon in operation renders it 
dithcult. to determino how far ita provisions have 
met the wants of inventors, but that the absence of 
any serious complaints may be taken as an indica- 
tion that in some degree, at loast, it has done so, 
He adds that it is truce some dissatisfaction was 
shown shortly after the Act came into force, with 
tho requirement of a half-crown stamp upon the 
declarations on application, when made before 
Commissioners entitled to take such declarations ; 
but the provision made by tho Board of Trade 
for the dlincoutinuanos of auch requirement, re- 
moved that cause vf complaint. In other respects, 
he aaserts, applicants appear to have fairly com- 
prehended the new method of procedure. From 
rome of the cases that have cume before us from 
time to time we should have been disposed to 
think otherwise, Then as to causes of dis- 
sutiafaction. We cannot help thinking the Comp- 
troller has adopted «1 somewhat too sanguine view. 

Thero is a question of great importance as to 
which much dissatistaction exists ; wo allude to the 


action of the Comptroller as respects what may be 
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properly considered one invention, We have before 
now pointed out that he declines to allow, under a 
Kitigls patent, a claim to a combination of parts, and 
Wao a separate claim to one of those parts that 
happens to be susceptible of advantageous omploy- 
ment apart from the rest of the combination. Now, 
one very serious inconvenience that results in prac- 
tice is, that where a provisional specitication only 
has been filed, the applicant for a patent is in some 
cases actually ealled upon by the Comptroller at that 
early stage, to state what he propuses to cliuim, pre- 
sumably in order that an examiner may form an 
opinion aa to whether he ought, or not, to report 
that the specification contains more than ono 
invention. 

When the Government Patent Bill was intro- 
duced into the House of Commons, it contained a 
roviso requiring the applicant for a patent to insert 
in his provisional specitication a distinct statement 
of the invention claimed, but objections to this 
course were 80 strongly urged, and so well founded, 
that the idea wus abandoned. Why thon should 
an applicant fora patent be now required to commit 
himself on a separate sheet of paper, or oven by 
word of mouth, to that which the Logislature deli- 
berately abstained from enacting as a requiromont? 
A statement of the applicant's intention as respects 
claims, whother in writing or not, cither is, or is not, 
intended to be used against him when the examiner 
ultimately compares the completo specification with 
the provisional specification. If not intended tu be 
so used, there can be no possible ground for requir. 
ing the statement, If it be intended forthe use just 
indicated, then the practice is in our opinion ullra 
vires. Not only sv, but it is calculated to most 
seriously embarraas the applicant for a patent when 
he comes to prepare his completo specification and 
claims, because his investigations as to features of 
novelty, or his experiments, or both, may have 
induced him by that time to greatly modify his 
views ad to what his claims should be. Indeed, if 
the applicant has to be committed to a statement of 
claims before acceptance oven of his provisivnal 
apecification, it is difficult to perceive the advan- 
tages to be derived from provisional protection, 
becanse, although the Government fee payable on 
depositing an application with provisional specitica- 
tion is only 11, as against 4/. when a complete 
specification is lodged ; yot, on the other hand, it is 
to be nuted thut such protection as is accorded un a 
provisional specification, does not give the grantee 
any right to stop others from using his invention 
during tho time that it remains undor provisional 

protection only, 

We trust that in future the office will be guided 
tow inuch larger extent by precedent. We do not 
desire by any means to find fault on trivial grounds, 
But we concoive that if officialsa—through want of 
experionce or through disregard of precedent— 
should continue in the course upon which they have 
embarked, the result cannot fail to be unfortunate, 
and our criticisms are writlon in the hope that good 
counsel, guided by experience, will prevail ore it be 
too Jute. And having had occasion to take excep- 
tion to cortain things that have been dono, it is now 
our pleasurable duty to record the fact that qom- 
mendable moderation has been displayed in the 
administration of a provision of the law that might 
have been worked very arbitrarily, and ao as to bo 
productive of grave inconvenionee and i haar 
We refer to sub-Section 3 of Section 5 of tha Act, 
which provides that a provisional specification shall 
be accompanied by drawings if required. The prac- 
tice in this respect lias been not to call for drawings 
to an unreasonable extent, and what is still moro 
autisfactory is the circumstance, that evon where a 
drawing has been doemed needful to a clear under- 
standing of the nature of the invantion by the 
examiner, the applicant has not usually been put to 
the serious inconvenience, expense, and delay in- 
cident to providing drawings in duplicate and 
according to regulation, but the office has been 
satisfied with the production of u drawing or sketch 
for inspection, to enable the sufficiency of the pro- 
visional specification to be verified. Tn this par- 
ticular a proper spirit of moderation has beon dis- 
played, and we are not without hope that the samo 
enlightened view will ere long be adopted in regard 
to matters that are at present not carried out in 80 
satisfactory # Manner, 

It appears that of the total number of 7960 ap- 
plications, 63871 were accompanied hy provisional 
specifications, and 689 by complete specifications. 
During the four months 199 complete specifications 
were also doposited in connection with provisional 
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specifications. During ‘the four months (January 
to April, 1884, inclusive) the Comptroller has ac- 
cepted 5256 provisional specifications and 612 com- 
plete specifications, Only four applications were 
refused. Allusion is made in tho report to the 
operation of the new provision, of affurding notice 
to applicants of applications, which are made bear- 
ing the sane or a similar title, and which appoar to 
the examiner, from a comparison of the specifica- 
tions, to comprise the same invertion. During 
the four months to which the report refers, the 
examiners reported no lesa than 224 cases of ap- 
parent similarity, and the Comptroller consequently 
notified the fact to the 448 applicants affected. He 
observes, however, that in many instances, when 
the comparigon is made upon provisional apecifica- 
tions, the general terms which are permitted by 
law to be used in drawing up those documents, 
render it exceedingly difficult for the examiner to 
pronounce an accurate opinion, and, cise be 
many notices | wa aay may unavoidably 
be given under the provison of Sub-section 6 of 
Bection 7 


































the Jllustrated Journal, 
judge whether, und) = 9 new law, inventors have 
gained anything in tu) ‘ay of simplification of pro- 
cedure, especially wien the additional trouble of 
passing a cure, ecising from the new oxamination 
syatem, is taken into consideration. 

A question of serious importance arises on the 
requirement of a special drawing for tho Illustrated 
Juurnal, According to the rules that drawing must 
be illustrative of the feature or features of novelty 
conatituting the invention. Until recently, as we 
have seen, the applicant was required also to 
furnish a concise explanatory statement, and it 
has been considered by some authorities whose 
opinions are entitled to great respect, that such a 
statement might be used as against a patentee, in 
a court of law, for the pup of inducing such 
court to place some particular construction upon 
his specification. Seeing, however, that a complete 
apecification is needful in order to enable an inven- 
tion to be understood, and seeing that the claims 
must be taken in connection with the rest of the 
specification, we conceive that the strongest possible 
grounds exist for assuming that neither the concise 
explanatory statement, nor the drawing for the 
Illustrated Journal, could properly be made use of 
in the manner referred to. it an applicant could 
define his invention satisfactorily in a concise expla- 
natory statement there would be no need for a 
complete specification. The object of auch state- 
ments or abstracts is to facilitate cursory investiga- 
tions as to what has been proposed to be done, but 
they are not intended to supersede apecitications. 
On the contrary a careful searcher would, at most, 
use the abstracts simply as an extended index. 
However, if o danger ever existed of a concise expla- 
natory statement for the Illustrated Journal being 
used as against the patentee in a court of law, then 
there may be a possibility that the drawing supplied 
for the Illustrated Journal, might be used in a 
similar way. The circumstance that the Patent 
Oftive is not prepared to Lake the responsibility of 
preparing the drawing, cannot, at any rate, be 
encouraging to inventors. 

Want of space precludes our offering other obser- 
vations on the presont occasion, but wo may mon- 
tion that the Comptroller's report deals with the 
operation of other portions of the Act, including 
those relating to the registration of designs and 
trade marks, We may have more to say on the 
matter on a future occasion. 


A. representation upon this subject was recently 
aiidressed to the Board of Trade, the applicant 
pointing out that in his case, where the inventions 
were not the same, although the examiner had re- 
ported that they appeared to he so, his patent 
Interest might be injuriously affected by the ofticial 
record of apparent similarity. No record of such 
notice having beon given, however, will appear upon 
the register of patents, which is the official reoord of 
title, but is only entered in the preliminary applica- 
tion book, and steps will be taken, so soon as the 
Comproller isiinformed of the fact, to insure an 
entry in such book to the effect that no similarity 
was found to exist, notwithatanding that a notice to 
that effect was issued by the Patent Office; the 
official title will thus bo clear. 

No oppositions were lodged at the Patent Office 
during the first four months of the prosent year 
againat the grant of a patent to the owners of any 
of the 612 Speen with complete specifications, 
accepted within that period by the Comptroller. 
The total number of patents sealed under the new 
law, during the four months was {)1. 

One application for an extension of time for pay- 
ing foes under Section 17 waa allowed by the Comp- 
troller in the month of February, and one in the 
monthof April. Fifteen applications for amendment 
of specifications before the sealing of the patent, 
and 16 applications for amendment after the seal- 
ing of the patent, were made during the four 
months, Eleven notices of opposition to amend- 
ments wore also received, but up to the 80th of 
April no cases had reached the stage for hearing by 
the Comptroller. 

The Illustrated Journal of Patented Inventions, 
which is to contain a description of inventions for 
which patents huve been granted, ia in ccurao of 
ae aa The materials required for ita pro- 

uction, consisting of a special drawing and short 
descriptionof the invention, have in most cases been 
furnished by applicants. A few applicanta, how- 
ever, have refused to furnish the drawings ; and 
upgn a recent representation of the Council of the 
Inatitute of Patent Agents, the Board of Trade 
have authorised the Comptroller to disponse with 
the requiroment of the short deseription prescribed 
by Rule 31.) Such description will, in future, be 
supplied by the Examiners’ Branch from the oflicial 
abridgmenta, but the Board of Trade do not think 
it desirable for the Patent Office to undertake to 
select the drawing required by Rule 31 

When it is remembered that, according to the 
memorandum ondoraed on the Patents for Inven- 
tions Hill, the applicant was to be required to use 
only three documenta, one of the objects of the Bill, 
according to the iumoraudum, being ‘ to simplify 
procedure and lessen its coat,” it is a very notice- 
able fact that, notwithstanding the strong remon- 
atrances from tinre to time made, tho applicant for 
n patont should bo required to deposit not only a 
specification and copy, but also drawings in dupli- 
cate and an extra drawing for the illustrated journal. 
In other words, although the memorandum stated 
that the applicant would only have to use three 
documents, yot, in practice, if tho applicant applies 
for a patent by provisional specitication and subse- 
quently proceeds with hia application, he must 
use no leas than six documents, namely, an 
application, a statement of address, a provisional 
specification, a copy provisional specification, a 
complete specitication, and a copy complete speci- 
fication, and in addition to all these, in the 


THE MAINTENANCE OF BRAKES. 

THR interesting report on the working and cost 
of maintaining the Westinghouse autoinatic brake 
onthe North-Eastern Railway which has been for- 
warded ua by Mr. T. K. Harrison, the chief engi- 
neer of that railway, aud which appeara in the pro- 
sent number, will bo woleomed by many of our 
readers, both here and abroad, as furnishing just 
that practical information on an important matter 
which is 60 seldom to be got from a railway com- 
MY. 





2700 vehicles, titted with the Westinghouse brake 
for a considorable time, are in a position to give 
the best information, and the result ia, asthe report 
says, that ‘‘tho tigures show conclusively that 
there ia great economy in the maintenance of the 
Westinghouse brake.” This is the case, notwith- 
stunding tho fact that the two years dealt with, 
were exceptionally unfavourable for the bruke, as 
Mr, Harrison points out, This was due to the 
large number of rubber hose connections which 
were ronewed in that period, the whole having beon 
changed. Originally, the position of the hose 
couplings was below the screw couplings, and when 
it was ducided to chango them to the present posi- 
tion, the old hose was pulled off and remounted, an 
operation resulting in more or Joss damage to the 
hose, which it was eventually decided should all be 
replaced by now hose. The coat of duing this is 
included in the report, and, as Mr. Harrison says, 
is above the average to the extent of one-half, 
Exclusivo of the hose pipes, the total cost of re- 
newals and repairs for both the parts proper to tho 
Westinghouse bruie, and also for tho brake rigging, 
taken over two years, avoragos less than eightpence 
per carriage per annum! To this surprisingly small 
Bum must be added the wages of mon testing and 
overhauhing, and the salaries of inspectors, which 
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The North-Eastern, having had practically the | alone. 
whole of their carriage stock, amounting to about , cant, 


[Jury 18, 1884. 


2. 











case of a mechanical invention, there must bo|smount to 4s. per vehiclo more, and then taking 
a drawing, a duplicate drawing, and a drawing for|2s. 4d., the proportion muntioned above as the 
Woe leave the public to} averave cost of renewing hose pipes, we find the 


total expenditure may fairly be put down as only 
7s, por carriage per annum! This sum includes 
everything but brake blocks, which may be taken 
as being tho samo for all brakes, provided the same 
amount of work is performed, and which are found 
to average 6s, 6d. per vehicle in addition. 

There are some who may be surprised at the 
results of the working of the triple valve, le 
which Mr. Harrison lays great stress, When 
making hia first report on this subject to his 
directors in 1879, Mr. Harrison, alluding to the 
triple valve, said it had been made a singular bug- 
bear, but that he considered it essential, and a 
‘‘model of ingenuity and simplicity.” How just 
was hia view has been proved by experience in a 
remarkable way, for it 1s found that triple valves 
requiring repairs amount to only about one per 
cent. per annum ; and that out of over 3000 in use, 
only five triple valves are reported as having caused 
delay in 1883. The report says further that the 
Westinghouse brake is found especially useful for 
working steep inclines, of which there are many on 
the North-Eastern Railway, in some the gradients 
being as steep as 1 in 37, and on the main line to 
Whitby there are five miles of leas than 1 in 50, 
with curves of 15 chains radius. The brake retains 
a uniform pressure, which takes the train down 
this incline at a speed of from 20 to 26 miles per 
hour under complete control. The ‘‘ leak off” 
brake used on the Great Western and Midland 
Railways would be useless on such an incline, and, 
in fact, could never be trusted upon it. 

We remember it used to be argued that, however 
suitable the Westinghouse brake might be for ex- 
press trains, it was not so for omnibus trains, but 
the Great Eastern and London and Brighton Com- 
panies, having the largest suburban traffic, tind 
they could not do the work without it, and this is 
Mr. Harrison’s experience also, In fact, it seems 
that, whether for fast trains or slow, as an emer- 
gency brake, or for atopping at stations, for de- 
svending heavy gradients, for reliability, as well as 
for economy of maintenance, the Westinghouse 
brake is found by the North-Hastern Railway Com- 
pany to be all that can be desired. 

We have consistently advocated the same opiniona, 
and it is gratifying to find our views confirmed by 
practical experience, and so courageously put for- 
ward by a gontleman of Mr. Harrison's authority 
aud eminence. The report concludes by saying 
that there ‘does not appear to be any one point in 
the principle and arrangument of the Westinghouse 
brake, as now in use, requiring alteration, and it 
entirely complies with all the requirements of tho 
Board of Trade.” A good many other people must 
be of the game opinion, since the same return 
shows that during the three years and nine months 
ending April, 1884, there have beon ordered from 
all parts of the world an increase of 50,000 sets of 
Westinghouse automatic brakes for carriages and 
wagons, and over 8000 sots for engines, making a 
total record of orders for 63,065 sets for carriages 
and 11,663 for engines on tho automatic system 
Such figures are remarkably  signiti- 
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THE INTERNATIONAL HEALTH 
EXHIBITION LITERATURE. 


Ir the oflicial literature, issued in connection 
with the present Exhibition, doos not prove so at- 
tractive to the general public as that which was the 
outcome of last yeur’s Fisheries, the fault will not 
rest with tho authors, but with tho subject; or 
porhaps rather with the failuréof the public to taka 
au interest in a subject which should bo of puara- 
mount importance to every member of the com- 
munity, but which is almost invariably neglected, 
even by those on whose shoulders the responsibility 
should sit heaviest. It is a curious psychological 
problem why a man will lavish endleas thought 
and energy on his business in the effort tu pro- 
cure case and luxury, and yet will not exort 
himself to devote an hour or two to tho investiga- 
tion of the drainage or water supply of his house, 
although ho may be troubled with an uneasy con- 
sciousness that they are in an unwhvlesome state 
and are pele aie health not only of himself but 
of hisfamily. But it is no part of the physiologist’s 
duty to solve this problem, all he can do ia to put 
the issues befure the householder as plainly and 
forcibly us possible, and probably this has never 
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before been done in go effectual a manner as by the 
handbooks ixsued by the Health Exhibition. 

Porhaps, howover, tho firat part of the official 
literature that calls for notices at our hands is the 
catalogue, of which the second edition has recently 
been issued. Few people who pay their shillings 
for this useful compondium realiso the labour and 
thought that ig required to complete such a work, 
There are over 1500 exhibitors in the British section 
alone, and from every one of those particulars of 
the articles exhibited had to be obtained, and the 
information having been checked in order to verify 
its accuracy, it had then to be condensed within 
suitable proportions. This was no light matter, 
as each individual is apt to look on his own 
display as the most important, and to expect 
half a page or so of the catalogue to be 
put at his disposal wherein he may set forth 
the absulute superiority of his pickles, jams, or 
drain pipas (as the case may be) over those of 
his neighbour. The editor of an official cata- 
logue should be endowed with such qualities 
of industry, shrewdness, and Good temper as 
would go to form an ideal Prime Minister or a 
successful diplomatist. A coloured plan of the Ex- 
hibition forms a frontispiece to the catalogue. 
This is followed by the usual official information, 
memoranda, and lists of names of the presidents, 
members of council, and those serving on com- 
mittees, An introductory preface gives o history 
of the Exhibition from ita first inception ; follow- 
ing which ia thelist of those who have contributed 
objects of practical use or ornamentation to the 
enterprise. A rather poor engraving of the Royal 
Pavilion, which has been so beautifully decorated by 
Gillow and Co., is in this part of the book. A 
few pages devoted to the electric light, to the Art 
Schools exhibit, and to Old London, then follow ; 
Mr. G. H. Birch having written an oxcellent 
deacription of the civic contribution. The London 
Water Oompanies’ exhibit, the aquarium, and the 
collective exhibition of costume aro also described, 
The lists of British exhibitors relating to the 
sections, have appended to them prefaces appro- 
priate to the varioussubjects, The foreign oxhibits 
are duly catalogued, and at the end of the buvk au 
index of exhibitors will bo found. The work re- 
one as we have Bald, a vast amount of labour, 

r. Trendell, the literary superintendent, and his 
too limited staff, working for a considerable time 
from carly morning up to 11 and 12 o'clock at 
night. <A few wordsshould also here be said of the 
official guide which is published by Messrs, Clowes 
and Sons. Jt ig a amall but efficient hand-book 
carefully arranged, casy of reference, and full of 
information. It is written, as all guide books 
should be, in a pleasant, casy style, with no effort 
for grand description or flippant witticisms, which 
ure such annoying fcatures in some other publica- 
tions of this unture. 

** Legal Obligations in Relation to the Dwellings 
of the Poor,”* by Mr. H. Duff, M.A., B.C.L., is 
the firat of the Health Exhibition handbooks, To 
this a preface has been written by Mr. Arthur 
Qohen, M.P., Q.C. Mr. Duff's little volume puta 
forward in wu vory clear and concise manner, with 
language unobscured by legal phraseology, the 
acope of the principal Acts bearing on his subject, 
viz. : 

1. The Acts regarding the removal and prevention 
of nuisances, the Public Health and Sanitary Acts. 

2. The Labourers’ and Artisans’ Lodging Houses 
Acta. 

3. The Artisans’ Dwellings (Torrens’s) Acts. 

4. Tho Artisans’ and Labourers’ Dwellings Im- 
provement (Sir Richurd Cross’s) Acts. 

Tho dwellings of the ee is a subject that has 
rightly excited a goud deal af popular indignation of 
late, but those who have been crying go loudly for 
further Jeyislative powers would do well to study 
tho little buvk under consideration, and see how 
adequato the existing law is to suppreas overcrowd- 
ing and insanitary conditions generally, Mr, Duff 
tells us that the whole of England, except the City 
of London and ita liberties, is divided into either 
urban or rural sanitary districts, which are controlled 
by an electivo local authority, which again is respon- 
sible to the Local Government Board, Tho metro- 

olis is administered by the Metropolitan Board of 
orks. 
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the Poor,” by Harry Duff, Barrister-at-Law, with a pre- 
face by eae Cohen, Q.C., M.P. London: William 
Clowes and Sons, Limited. 
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tricts are ; 

1. In) boroughs, the 
burgesses acting by council. 

2. In alocal government district, the local board, 

J. In an improvomont district, the improvement 
commissioners, 

In rural districts the local sanitary authoritios 
are the guardians of the union, In the City of 
London the authority is the Commissioners of 
Sewers; and in the rest of the metropolis the 
soveral voestries and districts boards. The autho- 
rities of every district, as well as of the City and 
the metropolis, are bound to employ a mudical 
officer of health, and an inspector of nuisances, 
who are appointed by, and are the servanta of, the 
local authorities. It is the duty of these officials 
to detect and report upon all nuisances or in- 
sanitary conditions, existing within their jurisdic- 
tion. It will be easy enough for any one acquainted 
with ordinary English custuins to detect the weak 
apot in this system. Vestries, local boards, and 
improvement commissioners, are too often recruited 
from those who have a personal end to serve in 
giving their services, and very frequently a medical 
officer of health or inapector of nuisances knows 
that doing his duty would be equivalent to asking 
for his own discharge. The way in which the proper 
functions of the local authorities and their officers 
ure most shamefully neglected, is witnessed by the 
facts disclosed during the agitation of the last few 
months. A remedy suggested for the present un- 
happy state of affairs, is that the medical officera of 
health and inspectors of nuisances should be con- 
trolled by some central authority, regulating the 
pay and alone having power of appointment and dis- 
missal, But even if the local officials fail in their 
duties, Mr. Duff tells us thore is no reason why a 
nuisance should go unabated. Any person aggrieved 
may give information to the local authorities, who 
are then bound to act, or he may carry the com- 
plaint direct toa justico of the peace. Such is 
the law, and so far as it goes nothing could be 
simpler or more effective ; in practice an individual 
would too often find that euorgy, patience, and 
aw very long purse would be required to obtain 
rodress. 

‘Qur Duty in Regard to Health,’* by Dr. G.V. 
Poore, M.D, F.R.C.P., is tho second of these 
handbooks. The author of this work troats the sub- 
ject from exactly the opposite atandpoint to that 
taken by Mr, Duff. Tho latter teaches us how far 
we are entitled to help from the State in sanitary 
matters, Dr. Poore tells us how to help ourselves. 
The health of the individual, says the author, is 
mainly in his own keeping. It is the first duty of 
every one to keop healthy, as otherwise no man 
ean fully perform hia duty to his neighbour 
and himself, Infectious disease may infect those 
we love best, and even be tranamitted to geno- 
rations yet unborn, whilst the watching, anxiety, 
and fatigue which sickness entails, avo under: 
mined many a constitution, In those days s man 
isin danger of forgetting that his tirst duty is to 
keop himself well, fur the carelessness and apathy 
of individuals has necessitated the formation of 
boards and sanitary authorities, and we are too 
willing to give our individual responsibility into the 
keeping of a board and allow rates to take the 
place of morals. Sometimes it would seem us if the 
individual thought he had a moral right to be kept 
healthy rather than to try to keep himself healthy, 
Dr, Poore then speaks of tho evila of overcrowding. 
The great ditticulty of ‘dealing with this problem is 
that so many people mako a profit out of it. First, 
the owner of the property, whose ground-rents are 


mayor, aldermen, and 


proportionate to the number of houses. Secondly, 
the speculative builder, Thirdly, tho tradespeople 
who supply the builder with materials, Fourthly, 


the water companies, whose profits depend on 
having a large number of custumers on a sinall 
area, Fifthly, the gas companies.  Sixthly, the 
railway companies; and seventhly, tradesmen gene- 
rally. Thus overcrowding is a source of profit to 
nearly every one, and until we have ‘ Hoards” 
composed of men who rise superior to all consi- 
derations of immediate profit, there is but little 
chance of the owner and builder being made to 
do their duty. When ao district has become over- 
crowded go that direct filth diaposal is impoasible, 
then comes the gigantic sewerage scheme, which 
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Regard to Health,” by G. V. Poore, 
London; Willian Clowes and Sons, 


The local or sanitary authorities in urban dis- 
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inakes it possible to pack houses even closer 
befora, In rural and semi-rural districts groat 
schames of seworage and the like, which are never 
an unmixed good and often an unmixed evil, should 
never he necessary, and would not exist if Dr, 
Poore’s golden rule, that all refuse matter should be 
restored without delay to our nother earth, were 
carried out, A pieces of ground 0 ft, by 30 ft. 
should be enough to absorb all the refuse matter 
fron a househéld of ten persons, and allow a 
aplondid succession of crops to be taken from it. 
It will be easily seon from the above that Dr. Poore 
is by no means one of thosy disposed to cally 
accept our present inetropolitan drainage scheme as 
the perfect system it was the fashion to consider it 
up to within a short time ago. He points to what 
haa beon done at Glasgow, Manchester, Warrington, 
Carlsruhe, and Mannheim with the dry methods, 
and dwells on the many evils of the water-closet 
and sewerage system. The little volume is one 
that may be read not only with profit but with 
interest by every one, 

Mr. Blyth’s contribution, ‘‘ Diet in Relation to 
Health and Work,’* is the next of these hand- 
books that we shall notice, although it doea not 
immediately follow in the publisher's list. The 
little volume is written in a readable, pleasant 
style, and a good deal of information on various 
subjects may be got from it; but any one is likely 
to be disnppointed who seeks to obtain guidance as 
to the beat course of diot to adopt under given con- 
ditions of work, and wishes to satisfy himself that 
auch course is founded on true principles or authen- 
ticated by sutliciently exhaustive experiment, 
This lack of definite information is no fault of the 
author's, whose work and reputation ia sufficient 
guarantee that he is acquainted with all that is 
generally known on the subject he writes upon. 
Kut all that is known is not sufficient to build an 
unassailable theory of dietetics upon. Medical men, 
who are the principal writers on  physioloyical 
matters, are often tov apt to be carried away by 
their professional inatinct for diagnosis, and to 
build iiaacy auperstructures of theory on somewhat 
seanty and imperfect foundations of fact. Until 
some moans are placed at our disposal for account- 
ing for the way in which the food we eat per- 
forms its functions in the economy of our existence, 
it would seem to be well that the theoretical con- 
clusions of the doctors should be more liberally 
supported by the of practical experiment. The 
Lnportant part that chemical analysis must play 
in all scientific research as to tho action of 
food, must be apparent, and yet how thoroughly 
such help fails us in any complete investigation 
as to the nutrient value of different articles 
of diet. The products of digestion, obtained 
from foods entircly dissimilar, will be identicil ac- 
cording to the bost analysis that can be obtained, 
and yet in one case the food might be of the most 
unwholerome description to the patient, whilst in 
another it would prove a healthy and nourishing diet. 
As a mattor of fact the unconscious part of us which 
silently carries on the internal functions of our 
existence, is capuble of performing an analysis in- 
finitely more subtle than our intellect can devise, er 
the most hizhly-trained senses and delicate labora- 
tory appliances can compass. Under these circum- 
stances it is to be regretted that physiologists do not 
strive oftener to fortify their theoretical deductions 
by observed results. 

Mr. Blyth commences his subject by an oxample 
of molecular life. There are little masses of jolly 
to be found in ponds which possess the power of 
digesting without a stomach, of breathing without 
lungs, of feeling without nerves, of moving without 
muscles, and of multiplying without marriage. 
Amongst these is the amoeba, an ws fifferentiated 
protoplasm, which takes ita food by flowing round 
the substance and embedding it in the jelly of 
its body. After a time those portions which 
it cannot asismilate are ejected. The ancwba 
breathes by absorbing oxygen from the dissolved air 
in water and exereting carbonic acid. Man, says 
Mr. Blyth, ia but a collection of just such minute 
inassea Of protoplasm, the nearest approach to the 
amaba being seen in the white corpuscles of the 
blood, while the furthest is perhaps seen in the 
corpuscles of the bone. From the “ undifferen- 
tinted protoplasm” our author takes us to a short 
chapter on the sugar contained in the liver, fellow. 
ing which ia snother chapter on & The Work to be 
“+ “Tiet in Relation to Health and Work,” by Alex- 
ander Wynter Blyth, M.R.C.S., F.C.8,, &c, London : 
William Clowes and Sons, Limited, 
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Done.” In cold weather motabolism, or ‘‘ tissue 
change” is most active, and in thia way the heat of 
the body is maintained. Tho fouds that givo heat 
are fats and carbohydrates, but Liebig’s theory 
that moaty or nitrogenous substances go to build 
up the muscles is discredited by the author. Every 
one, he says, knows thata highly nitrogenous diet 
is necessary for hard labour, and that the labourer 
if he can got it cata plontifully of meat, and that 
the diets of those training for athletio feats nlso in- 
clude much meat, 

This is very true, but at the same time it might 
be remembered that the strongest race of mon 
probably in the world, are vogetable feeders, whilat 
engineer contractors aro just now loud in their 
praise of the endurance of the Italian labourers, 
who may said hardly to know the taste of meat ; 
again, in one of the best races ever rowed on the 
Thames, ono of tho crews trained ontirely on 
vegetable food. The fact is that not only the 
labourer will eat plentifully of meat if he can got it, 
but all othor classes do the same, The City man, 
who starts with bacon und eggs or a chop for break- 
fast, eats a steak at lunch, and finishes up with a 
dinner of three courses, will take a cab or an omnibus 
rather than walk a mile. A meat diet is more 

table and more stimulating than vegetable food, 
ut that harder work oan be done on it has yet to 
be ved. Some details from Professor Frank- 
land's experiments, in order to determine the 
potential energy of food, are quoted. These, of 
course, are not given as affording absolute data 
on which to regulate food supply ; for instance, 
an ounce of lean beef is credited with a potential 
energy of 65 foot-tons, whilst an ounce of ground 
oatmeal equals 152 fouvt-tons, and butter gives 
an equivalont of 281 foot-tona per ounce. As the 
author points out, on purely chemical grounds, 
a charcoal biscuit should have a higher valuo 
ascribed to it than an ordinary biscuit of the same 
weight. 

The second division of the work is devoted to 
“Food Equivalents,” Tho composition of the 
human body is given, and a short chapter on the 
functions of water follows. Carbohydrates and fats 
are treated in two briof chapters, the fact that the 
former principles of food are transformed into 
fat being dwelt upon briofly. The chapter on 
nitrogenous substances, another on luxuries, and a 
third on mineral matter, lead up to the digestibility 
of food, A table, compiled from differont authori- 
ties, is given of the ordor in which various substances 
stand with regard to digestibility. Sugar naturally 
honda the list, following which we have rice (96,00), 
wheaton bread (95.00), roast meat (4.80), and 
amongst other foods potatoes (0.60), rye broad 
(88.90), carrots and cabbage (76.00), peus, beans, 
d&c. (62.40), and finally gelatine (50.00), ono-half 
only of tho latter substance being digested, the 
other passing away as refuse, Tt dooa not of course 
follow that the nutrient substance is governed 
by tho rolative proportion that can be digested. 
In the chapter on meat, analyses of various kinds 
of tlesh are given, and the well-known experiments 
of Dr. Beaumont on the Canadian who had a 
fiatulous wound loading to his stomach, are quoted. 
The fact that raw meat is sooner assimilated than 
that which is cooked, is alao pointed out, Fish is 
treated of in the following chapter, the estimated 
quantitios of albuminous matter, fat, and salts in a 
pennyworth of fish and beef respectivoly, boing 
given, the balance being in favour of fish. Tinned 
moat is also shown to be, by analysis, a more 
nourishing diet than butcher's meat, taking money 
value asthe standard. Milk, Mr. Blyth reminds 
us, containg all the constituents of n porfect diet, 
but it is nota auitable diet for adults, excepting as 
an adjunct to other fuods, however necessary it may 
be for children. 

In the diviaon of the work devoted to “ the chief 
sources of the carbohydrates” compound parts of 
whole meal and white flour are given. The former 
is naturally richer in nitrogenous substances and 
proportionately poorer in carbohydrates, the pro- 
portions being in percentages : 








Whole Meal, Flonr, 


Nitrogenous subatances 21.80 12.00 
Oarbohydrates . 60.90 70.80 
Mineral matters 1,60 0.70 


Tn the whole-meal broad, however, about ten por 
cent. passes away unassimilated against five per 
cont, of white bread. The stimulation of the in- 
testines by the rough outer portions of the wheat- 
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berry, which are rotained in the whole meal, has a 


most beneficial effect in the caso of a great numbor 
of people, whore sufticiont exercise is not taken to 
promote the action of the bowels in the natural 
way. The food values of other coreals, as indicated 
by analysis, ure given in succeeding chapters ; suc- 
culent vevotables and fruits are treated of, and a 
chapter on alkaloid-holding drinks— tea, coflye, and 
chocolate—follows. 

Tho final chapter is dovoted to tho principles of 
diet. Mr. Blyth looks forward to tho time when 
hy successive researches the science of diet will 
have banished all drugs, and maladies will bo 
treated by cutting off certain foods and surfeiting 
with othors. 

The standard diet for ordinary labour without 
reckoning water is laid down as fullowa : 


0%, grains, 


Albuminoids Sis 4.2 « 290 nitrogen, 
Fat... Gat 1.6 4184.4 carbon. 
Carbohydratos 18.7 +=: 459.3 mineral sub- 
Salta... he 1.05 atances. 


In this chapter the food taken hy the pedestrian 
Weaton during one of his walking feata ia given. It 
was equal to 645 grains of nitrogen and 7879 grains 
of easban daily, or about twice the amount that 
would be presumably required in ordinary work. 
The details would be more valuable if any com- 
parison could he made with the work done under 
other conditions of diet. The vegetable diet of the 
Trappist monks is described and some facta are 
given aa to the state of ten prisoners after two 
months’ vegetable dict. The details, however, are 
of comparatively little value, as they afford no means 
of comparison as to the conditions that would have 
been obtained under any other systom of dietary. 
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STEAM TRACTION WORK IN 
GLASGOW, 


THE inquiry instituted by the public authorities 
of Glasgow regarding the question of cross-rivor 
communication west of Broomielaw Bridge, has 
brought forth o mass of exceedingly valuable and 
interesting information on the subject of steam 
traction traftic, It was in Clasgow, if wo mistake 
not, 80 far as this country is concerned, that the 
road steamers of the late Mr, R, W. Thomson, of 
Kdinburgh, were first turned to successful account. 
in drawing heavy loads, such as screw shafting 
and other forgings, boilers, engine castings, c., 
for large steamers in course of boing fitted in 
the harbour; and te work done resulted in a 
great aconymy to engineering and other firms. 
What used to bo one of the most extraordinary 
sights on the Glasgow strvets and bridges, was ao 
hoavy boiler or other piece of machinery, in process 
of being dragged on a bogie wagon to its eatin: 
tion by from threo to five or eight hundred work- 
mon, many of them skilled hands—an operation 
which frequently took a number of hours, and 
which wags almost certain tointerfere vory groatly with 
the ordinary streot traffic. But very soon after the 
roud stoamors were introduced, that state of matters 
gave place to the one which now prevails, 

It is some fiftcon years ago, or thereabouts, since 
the firat of tho road stuamers found its way to Glas- 
ow, and since then the number of such engines has 
ven considerably augmented. Their management is 
entirely in tho hands of the Road Steam Engines 
Company, the executive manager of the company 
being Mr. W. Marshall, and the traffic in which the 
company ia ongaged hus now become so thoroughly 
organised, and is so well regulated, that a train of 
two or three steamers, with the heavy ‘ tailpiece” 
in tow, is one of the commonost sights upon the 
atreeta in the vicinity of the harbour—so common, 
indocd, is it that it affords scarcely any interest to 
the pussera-by. Within the last few years the traftic 
in question has increased to such an extent, that the 
quantity of heavy machinory conveyed by traction 
engines from the engine works, forges, and foundries 
of the city and district to the harbour cranes and 
shipbuilding yards, has reached to between 2000 and 
3000 loads, of a total weight of about 40,000 tons, per 
annum, Such an amount of work, taking into account 
return journeys and journeys empty in connection 
with the work, involves single engine journeys 
amounting to about 6000 tons in the course of a 
year; and the single journeys between the north 
and south sides of the city, by way of the bridges, 
have amounted to upwards of 2500 in the course of 
the samo poriod, The cross-river traffic by way of 








ee re 


Cer Ae « 





the bridges, would doubtless be very considerably in- 
croased if the bridgos were open for the conveyance 
of heavy traftic without limit, siuce the necessities 
of harbour work often render it necessary that new 
vessels should be berthed on the side of the river 
which is opposite tu that on which the works are situ- 
ated which supply the machinery. But the Bridve 
Trustees have placed restrictions on tho woights that 
may cross the bridges. Thuir regulations do not 
admit of any traction ongines—even without loads 
—crossing by way of Broomiolaw Bridge ; while, 
as regards the Victoria and Albert Bridges, tho 
trustees limit the weight of tho whole train-—- 
engines, carringes, and loud—to a maximum of 
GO tons ; so that, as not less than 25 tons ought to be 
aliowed for the woight of the engine and carriage, 
such an wrrangement restricts the weight of the 
load itaelf to 35 tons, 

While that arrangemont may of itaolf bo regarded 
asa vory prudent one, it affects the interests of ship- 
builders, marine engineers, and shipowners very de- 
trimentally. For example, it is not an unfrequent 
thing to find the cranes on the southside of the har- 
bour very slack for want of work whilo those on the 
north side have too much to do; and occasioal] 
sevoral large vessels have had to wait their turn wi 
considerable delay. Sometimes the effect is in the 
contrary way, as the north side cranes may be 
slack while those on the south side are busy. Not 
long since an engineering firm, whose works are on 
the south side of the harbour, desired to get boilers 
weighing 40 tous each removed to one of the north 
side cranes, ao as to avoid havitig to wait for several 
weeks for a turn at the 70-ton crane at Plantation 
Quay, on their own side of the river. Owing, 
however, to the restrictions as to woight, the boilers 
could not be allowed on any of the bridges, and 
therefore the vessel hud to wait some weeks before 
she could get in her machinory at the Plantation 
crane, More recently, the Dominion Line Steamer 
Vancouver, a vessel of some 6000 tons, could not gat 
a turn with the desired promptnesa at one of the 
north side cranes to receive her machinery from the 
adjacent works of the ongineora in Finnieston- 
atreot (Mosara. John and James Thomson), and the 
consequence was that she had to be berthed at the 
Plantation crane on the south side, thereby involv- 
ing greater expense and delay in taking her heavy 
machinery over from the works, a distance of woll 
nigh two miles, if not even more, as against some 
800 or 400 yards. Whon loas than half of the 
machinery had been conveyed across the river 
to the destination mentioned, it was found that tho 
weights of the remaindor wero in oxcess of whut 
the Bridge 'Trustces would allow to cross by way of 
the bridges, and tha ecmpletion of the vessel was 
therefore delayed until a berth could be obtained at 
one of the north side cranes, to which the vessel had 
to be transferred, The woights in question ranged 
from fully 36 tons to upwards of 50 tons. When 
Mr. Marshall was giviny avidonce on this subject 
hofore the sub-committee of the Statute Labour 
Trust of the Town Council, he was asked by Lord 
Provost M‘Onie — himself an engineor—if he thought 
he would get a bridge that would allow of the 
passage of the increased weights that ho was look- 
ing forward to. He replied that he thought he saw 
indications that such would be the case, and he 
went on to remark that, aa the weights of modern 
marine machinery often approach in single loads to 
double the limit (35 tons) fixed by the Bridga 
Trustees for the present. bridges, and ag the weights 
of tho hauling engines may, in some cases, ap- 
proach to another 35 tons, it is at once seon that to 
accommodate the heavy traffic of the Clyde en- 
ginoors, there should be bridge accommodation 
equal to a strain of considorably over 100 tons ; 
and 150 tons would net ba, too large a margin to 
count upon, in view of the increase that has taken 
poe In recent years in the weights of individual 
vads. Ten yoars ago 40 tons was a very extrome 
woight, and few loads went beyond it. In the 
three years 1873-74-75, the loada that were taken 
to the harbour cranes above 40 tons in weight wore 
only a little over fifty in number, and none of them 
were over b0 tons in weight. In the three years, 
1881-82-83, the number of loads exceeding 40 tons 
was upwards of 250, of which a large number 
weighed upwards of 50 tons each, while not a few 
were over 60 tons in weight. One firm (Messrs. 
John Elder and Co.) during the three years ending 
June, 1883, put into vessels no fewer than 120 loads 
each weighing over 40 tons, of which 45 were up- 
wards of 50 tons cach, and 20 over 60 tona weight 
in the single pieces. Such data at once’prove that 


JuLy 18, 1884. ] 


the call for better bridge accommodation is not 
only well founded, but that it is one that cannot re- 
inain any longer unheeded. 

As to the bost means of giving the crouss-river 
accommodation required, Mr, Marshall urged that. 
a swing bridve near to Finniestun-strect is the only 
plan that appears likely to serve the purpose, from 
the point ut view which he ropresented at the 
inquiry. Ho gave very strony reasons against 
high-level bridge and tunnel or sulway schemes, 
such as had beon or might be proposed, For the 
class of trafic with which he dealt, and with loads 
up to 70 tons, no severe gradients, up or down, 
are possible without great additional cost for 
haulage and groat risk in caso of accident. He also 
Khowed very clearly that a floating forry-oat or 
sluge, with rising or falling platform, would be 
unsuitable, One of the plans that had been pro- 
posed contemplated a platform 68 ft. long, while a 
train of roud steamers with a heavy load occasionally 
reaches to a length of nearly 100 ft. Various other 
roasons, in Mr. Marshall's opinion, placed such a 
proposal entirely out of the question. 





THE HEALTH EXHIBITION. 
EpvvationaAL Exursits.—No. II. 
ANOTHER of the room of the Technical Insti- 
tute allotted to the Christian Brothors, is devoted 
to their Agricultural School of Beauvais. From 


the recently published Report of the Royal Commis- & 


sioners on Technical Education, wo had learnt that 
this school is furnished with the requirements 
necessary for a good theoretical and practical course 
of instruction in all the branches immediately con- 
nected with agriculture. Thore are lecture-rooms 
and museums, physical and chemical labvuratorios, 
and « farm oxtending over 326 acres. The students 
ure required not only to work on their model farm, 
but to visit tho best ‘arms in tho vicinity, to attend, 
with specialists, cortuin markets and sales of live 
stock, us woll as to accompany the Brothors in fre- 
quently appointed field-duys for the practical study 
of botany, yoology, and entomulugy. 

The exhibits from this school show the extent und 
thorough practical character of the instruction 
given, They comprise a very large classified colluc- 
tion of seeds and grains from the farm, herbaria of 
plants peculiar to certain svila, a folio volume con- 
tuining the results of experiments made in the 
school laborateries and on tho farm, theses on 
avricultural subjucts, and numerous accounts of 
excursions and work done on ficld-days. 

The technical schools conducted by the Christian 
Brothers are represented by specimens of work 
done in the New York Catholic Protectory, the 
Lia Salle School at Lyons, and the Schools of St. 
Nicholas at Paris. 

The youths at tho Protectory show no moan skill 
in such handicrafts ag chair-making, silk-weaving, 
printing, and clectrotyping, The schvol of La Salle 
desorves gront praise for the efliciency of the train- 
ing given in its workshops. It is interesting to 
know that this is an cstablishmont in which the 
miost successful students of the Brothers’ clemen- 
tary schools in Lyous, are adinitted and put through 
a comprehensive technological course, and that free 
of expense. Besides numerous specimens of silk- 
weaving, which is an important lucal industry, this 
school exhilccs collections of patterns and designs 
and w beautiful piece of weaving containing the arma 
of the City of Lundon. Not less valuable than these 
are the albums which contain the working drawings 
of all the silk-weaving machinery in tho establish- 
mont. To be ablo to make these sketches, as we 
have seon them, argues a good course of drawing 
and a vory fair degruo of proficiency. Doubtless 
the boya whu have been trained in such a school, 
experience but little ditticulty in obtaining eligible 
situations. 

The schools of St. Nicholas seom to have a widor 
scope and a# larger number of well-equippod work- 
shops. We find arn thoir many exhibits articlos 
of excollent workinanship. _Theso are microscopes, 
torrestrial teloscopes, levels with all tho adjust- 
ments, musical instruments, finely gilt candelabra, 
a large acrew-cutting lathe, cabinets of carved oak, 
bronze statuettes, solid leather portmanteaus, and 
numerous spocimens of engraving on wood and 
stone, printing and book-binding. Tho sonior 
atudents of this school aro also practicully trained 
in the principles of electric lighting, advantage 
being taken for this pwrpose of the presence of a 
Gramme machine and a number of incandescence 
lamps which light up the physical and chemical 
laboratories, the corridors, and workshops. 
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A great attraction in this exhibition of the 
Brothers is the vory large number of school mu- 
Beums sont from various placos in France, the 
United States, and Canada, For tho most part 
thoy contain objects of local interest. which were 
collected by the boys and duly classified by the 
Brothers. We had thought that the  schovl 
museum was a recont addition to the machinery of 
education, and wore consequently surprised to read 
In w recently published work on education, that tho 
founder of the Christian Brothers, J. B. De La 
Salle, more than two hundred years ago required 
them to use those and other similar means of tixing 
the attention of the junior boys of the school, 

Of the thirteon museums which weexamined, four 
deserve special, mention, viz. : 

1, That of Annecy, which contains specimens of 
the geology and flora of Savoy, and of the local 
industries, as well os analyses of the principal 
mineral waters and soils of the vicinity. 

2. That of Boauvais, which contains upwards of 
1500 articles illustrating various handicrafts. 

3. That of Marseilles, showing the locul indus- 
tries, chiefly the vils. And 

4, A number of separate classified collections 
agile the successive stages in the manufacture 
of needles, combs, and the like, the making of 
clocks and flutes, and the various processes of 
mirror making, wood gilding, printing, engraving, 

Cc 


We also saw, in our examination tour, a series of 
excellent charts made by the Brothers of Dijon to 
illustrate their courses on vegetable physiology, 
arboriculture, and viticulture. 

We did not stay tu carefully inspect the class- 
work sont from sume 200 schools of the Brothers. 
Wo noticed, however, in passing, that the senior 
students aro accustomed to make short-hand notes 
of their lectures, We found numerous specimens 
in the Pitman system from tho United States (Pro- 
Videnco and Bruovklyn), and others in the Duployé 
syatem from Paria, N antes, and Moulins, 

The last table which wo examined contained the 
toxt-books written and published by the Brother- 
hood. We found manuals for eleincntary and also 
for advanced classes of trigonometry, descriptive 
geometry, surveying, theoretical mechanics, physio- 
graphy, as well as methods for learning modern 
languages and books on school government, litera- 
ture, logic, bovk-keoping, and commercial Jaw. 
Some of theso are used in France, others in Bel- 
gium, whilst tho English text-bovks come from 
Canada and the United States, 

We solicited and obtained from the Brother in 
charge of the room permission to take two of the 
books with us for close examination, One of these 
was v treatise on triyonometry, the other a manual 
on theoretical mechanics, We fingered these books 
at our leisure and our impression 18 that for com- 
pletoness, systematic arrangement, and cluarness of 
exposition, they are equal to any science books 
used in ourown schools, Nor are we surprised at 
this ; for among the 12,000 Brothers that form this 
society which scens to be well imbued with the 
perceive spirit. of the times, their splendid exhi- 

ition proves that there are many able men and 
eminent teachers in wll the branches of a scientific 
wud technical education, But little was known in 
England of the Brothers before this Exhibition, 
save that they had ao college at Clapham which 
figures well at the London University oxamina- 
tions. Thoir work at South Kensington has iow 
brought them most favourably before the British 
public, and we have little doubt that their rich and 
varied collection (an international oxhibition in 
itsclf) will exorcise a beneficial influence upon thie 
clemontary and intermediate education of this 
country. 
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CHEMIOAL INDUSTRIES ON TIE 
TYNE. 

Tux visit of the Suciety of Chemical Industry to 
Tyneside draws especis] attention to an industry 
that is there ancient, and that of late has passed 
through considerable change, and seoms tv have 
further changes before it. In the older period of 
tho chemical trade on the Tyne, thore was the use 
of salt locally made down the side of tho river, from 
sea-water and from brine springs. Lator the de- 
pendence has been on salt brought from Cheshire ; 
and now there is added a slight supply from South 
Durham, which is expected by some authoritics to 
be very greatly increased. And as changes have 
taken placo in the source of the supplies of the raw 
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naterial, variation has alao been known in the 
mode of production, and competition has arisen, 
wnd is arising, with other districts and countries that 
ure differently situated in regard to material, fuel, 
&c, Alkali manufacture on the Tyne dates back 
ninety years -the oldest of the works having boen 
commenced by Mr. W. Losh and others at Walker, 
about the year 174. In one of the most authori. 
tative notices of the alkali trade of tho Tyne—that 
submitted to thé British Association at thoir New- 
castle mevting—it is stated that ‘“Mr. Losh resided 
In Paris in 1791, where he obtained a knowledge of 
chemistry, and soon after his return home a com- 
pany wis formed to manufacture soda at Walker. 
The original partners wore Lords Dundas and Dun- 
donald, Measrs. Arbone and John Surtees, and 
John and William Losh. They obtained their salt 
from a brine spring found in a coal-pit. at Walker, 
aud the heavy duty upon salt at that date —which 
was 3G, per ton—was avoided by ovaporating 
together a concentrated solution of the brine spring 
and sulphuric acid ; thus obtaining sulphate of soda 
instead of salt.” The alkali trade grew on both the 
north and south sides of the Tyne, and it ia one of 
the curivsities of the trade to tind that now, with 
the exception of one works, it has entirely settled 
on the svuthern bank. But there have been other 
and greater changes in the trade and in ite locality, 
and there has been and is now felt a greater compe- 
tition than that between Northumberland and 

Durham as competitors. 

In the chemical trades of the Tyne, the landmarks 
of the changes of material are the introduction of 
Cheshire salt, in the year 1825, and of the salt from 
South Durham, above a year ago; but the changes 
in the method of use have been many. Sulphuric 
acid chambers date on the Tyna back to about 
seventy yoars ago; fifty-three years ago the French 
method of alkali production was introduced ; forty- 
four years ago pyrites were introduced ; and 
gradually the trade has drifted into the main 
channels it now knows, those of the production 
of soda ash, of soda crystals, and of bleaching 
powder, Taking these in the order named, and 
giving the most reliable estimates, we find that in 
the yoar 1862 the production of soda ash on the 
Tyne was over 43,000 tons, and at the present time 
it inhelieved to by about {0,000 tons, Ofsoda crystals, 
the production in the earlier year was 51,000 tona, 
and now it hagsincreaaed to about 140,000tona, though 
the possible production is more, the output being at 
present restricted by arrangement, Of bleaching 
powder, in the year 1862, the production was 11,000 
tons, and now it is estimated at about 30,000 tons. 
In addition canstic suda and other articles are pro- 
duced, but not in quantities that are large. Un- 
questionably the prices that have ruled, and the 
circumstance to which we refer below, have con- 
tributed to the change in the position and prospects 
of the trade. In 1862, for instance, soda crystals 
sold on che Tyne at 41, J5s. per ton, now the 
price is 81 Bleaching powdor at the earlicr date 
was 9/. per ton; it fell by the end of 1888 to under 
4/., and thence, by the result of a combination, more 
than doubled its price, and is still sold at about 
Gf, Jbs, Concurrently with these changes in thesouree 
of the chief raw material, and in the price, there has 
been an increased use of machinery, and now the 
furnaces of Jones—in use at the Newcastle Chemi- 
cal Works and of Mactear—employed by Messrs, 
CG. Tennant and Co. -have Jurgely abolished the 
use of hand decompusing furnaces ; indeed, it is 
understood that Mactear’s furnaces are exclusively 
used at the latter works. And on tho Tyne, in the 
chemical, as in other trades, the tendency has boen 
to the crushing out of the smaller works und to tho 
drifting of the industry into larger estublishments, 
such as those at Gateshead, at Heb! urn, and at 
Jarrow, ; 

Unquestionably the future of the chemical trade 
of the Tyne is one that has its dark cloud, The 
industry has depended in some degree upon the 
manufacture of alkali by the Leblane process, and 
ao fur as soda ash is concerned, the introduction of 
the ammonia process into the Cheshire district has 
euabled the nakers there to compete with much suc- 
cess with those on the Tyne who have not the brine 
supply. For some years tho manufacturers in the 
latter district, have had this in their thoughts, and 
at # comparatively recent mocting of tho Londen 
section of the Chemical Society, it was stated os a 
woof of the unsatisfactory condition of the soda 
ndustry that ‘of twenty-five alkali works which 
were in operation in the neighbourhood of New- 
castle-on-Tyne a few years ago, only thirteen are in 
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tion now, and of the other twelve not fewer 
than eight have been actually dismantled.” This 
was due to the rapid growth of the ammonia process 
at home and abroad. There have been several 
suggestions and attempts to meet that competition 
—more economical working, the use of machinery, 
and a greater dependence on bleaching powder, as 
well as the regulation of the extent of the produo- 
tion of the latter, so as to force up the price. In 
addition, the utilisation of the salt déposits of South 
Durham have been looked to for aid. In some 
degree all of these have been tried. We have re- 
ferred to the increased use of machinery—it has also 
contributed to a considerable saving in fuel. Fora 
year the ‘ regulation” of the production of bleach- 
Ing powder has been in progress, with that remark- 
able effect on prices that has been related, and 
for a shorter time a more lucal attempt tv similarly 
regulate the production of soda crystals, has been 
carried out on the Tyne. In the latter case, prices 
have not risen above the range that has prevailed 
of late years ; but in combination with the restric- 
tion of the production of bleaching powdor, it is 
believed to have led to internal economy in the 
works and to lessened waate of products and lessened 
decomposition of salt. Finally the South Durhain 
salt deposits have heen “tapped” near Port 
Clarence, and some 400 tons of salt are weekly seut 
thence to the Tyne, whilst two other attempts to 
utiliso the deposit are being made now. On the 
other hand the ammonia process is to be introduced 
into South Durham, and thus the battle will be 
fought out on that ground also. 

The chemical trades of the Tyne, then, have 
before them a competition that will be keener in 
the future probably than in the past ; but as these 
trades are in 2 measure in their infancy the possibi- 
lities in favour of the district that las ancient prac- 
tice, generations of skill, cheap fuel, and great 
works are many, though as yet indefinite, With the 
incoming yeur there will be a supply of sulphur that 
is to bo much cheaper, but there may be the pro- 
duction of soda ash in the north-east by the 
ammonia process. Salt should be more largely pro- 
curable in that district, and with larger production 
lossened cost ought to follow. But probably cheaper 
working, the Jessened cost of fuel, and the protit- 
able uae of products that are now wasted, will form 
the chief of the resources that are to be looked to 
fur the benefit of tho Tyne chemical trado. 
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NOTES. 
Execrric Conpuctiviry or Sotvrions. 

Accorntna to the recent researches of M. Bouty, 
the neutral salts in very oxtended solutions of 
water. form a group apart as regards their electric 
conductivity. For example, ethylic alcohol, glyce- 
rine, erythrite and phenol, glucose and candiod 
sugar, ordinary ether and dichlorhydrine, ethylic 
aldehyde and acetone, as well as albumen, all con- 
duct very badly. M. Bouty has also come to the 
conclusion, from his experiments, that an anhydrous 
alkali or acid is not a conductor, but thata hydrated 


acid or alkali conducts like a salt. 
e 





Tus TWoupson's Bay Rovere. 

A report on the opening and closing of navigation 
at York Factory on tho west coust of Hudson's Bay, 
with observations extending from 1828 to 1880, has 
been communicated by Mr. W. Woods to the Hud- 
son's Day Company, The latest recorded date of open 
water in spring is June 1, the eurlivst aan of 
navigation November 3. The earliest recorded date 
vf opening was May 4, the latest date of closing De- 
comber 9, There is, therefore, some six months of 
open water on tho average in the bay itself, but 
the communication betwoon the bay and the Atlantic 
can only take place through Hudson's Straits, and 
this passage ia only clear in July, August, and 
Septomber, with probably a part of October. 
Further information on this head ia much needed, 
and it is satisfactory to learn that Hudson's Bay is 
shertly to be properly surveyed, for the question of 
its navigability is a moat important one to the 
aottlers of Manitoba and the Saskatchewan, since 
they can ship their exports for Europe by this 
shorter route, inatead of by the Red River and the 
St. Lawronce. 


THE Sitver VoLraMereEr, 

At the last meeting of the Physical Society for 
the present session, Lord Rayleigh, president-clect 
of the British Association, exhibited the platinum- 
bow] voltameter which he has designed for mea- 
suring the strength of an electric current. This is 
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the best means yet found for estimating ‘the current 
in Ppecina is eee: cet 
cathode in his apparatus ; the anode being 
of silver wrapped up in clean filter-paper 

round it. The filter paper is a sheath for the anode 
to catch any grains of silver which may be loosened 
from it in the act of decomposition, and prevents 
them from falling on the bottom of the bow] or 
cathode. The bowl is filled with a solution of silver 
salt, the pure nitrate or pure chlorate being pre- 
ferred. Silver acetate ought not to be used, as it 
does not give auch goud resulta. The anode is 
dipped in the solution till the sheet is quite im- 
mersed ; and the current turned on. One ampere 
deposits 4 grammes of silver in an hour, there- 
fore a quarter to half an hour is sufficient to give 
one to two grammes, a quantity which can he 
weighed with sufficient accuracy in a chemical 
balance. Any current from yy to 6 ampéres can be 
successfully measured in this way, 


RAINFALL Reconps at GLASGOW OBSERVATORY. 

Qn the authority of Professor Grant, F.R.S., 
some interesting rainfall records at Glasgow Obser- 
vatory have been made available for public use. 
Their publication was suggested by tho heavy rain- 
fall at Glasgow during the twonty-four hours onding 
at ten o'clock on the morning of the ]1th inat., 
which is said to have been tho most excossive that 
has occurred during the past twenty-two years. 
The downpour was heralded iis/ a amart shower 
which commenced about 1 ym. on tho preceding 
day (Thursday), and lasted but a few minutes, when 
fair weather was again enjoyed for about an hour, 
A little after 2 r.m. there was registered by the 
self - recording instrument of the observatory, a 
drenching shower, which, although happily short- 
lived, was remarkable for the rapidity with which it 
full. At4.15r.m., the sky, which was destitute of 
sunshine for several hours previously, again sont 
downrain in perfecttorrents. During the evening] in. 
of rain fell in five hours. During the twenty-fours 
referred to, the rainfall amounted to 2.12 in,, and 
during none of the twenty-two years preceding 1884 
did the rainfall at Glasgow Observatory ever exceed 
1.77 in, in the sume period of time. That was in 
the month of July, 1866, 


Tue ACCIDENT ON THE Mancrmstin, SHEFFIELD, 
AND LINCOLNSHIRE KaILway. 

On Wednesday afternoon a fearful railway acci- 
dent took place ou the Manchestur, Sheffield, and 
Lincolnshire Railway to the train leaving Manchester 
at 12,30, and due at King’s Cross at6}.20r.m. Tho 
train consisted of an engine and tender, a horsebox, 
nine carriages, and two brake vans. Half way be- 
tween Hazlehead and Penistone, opposite the Bull- 
head Colliery, the crank axle of the engine broke, 
when the train was on a sharp curve, The engine 
and horsebox broke away from the rest of the train 
and ran on for 400 yards, but the carriages were 
not so fortunate. The firat and second left the 
raila and fel) down the embankment; the third 
aud fourth went over the bridge into the road, 
all the passengers being cither killed or fear- 
fully hurt, and the remaining carriages wero over- 
turned, Twenty-two persons wero killed and 
thirty injured, some of thom very seriously. 
As far as can be learnt at present there is every 
reason to believe that this awful loss of life might 
have been averted had the train been fitted with 
quickly acting automatic brakes instead of the 
simple Smith’s vacuum brake, which the Man- 
cheater, Sheftiold, and Lincolnshire and Great 
Northorn Companies still ingist upon using. The 
engine and one vehicle parted from the train, and 
of course from this moment the train was helpless, 
even if the brake pipos had not been injured 
before tho train separated. Amongst the inno- 
certa slaughterod by the Government recently 
was the Railway Bill, part of which provided that 
brakes complying with the wishes of the Board of 
Trade, should be fitted in a certain time. Whether 
it will really be necessary to wait for an Act of 
Parliament before proper safeguards are adopted 
we cannot say; judging from the past only, we 
should say that nothing short of this would over- 
come the obstinacy of certain railway companies, 
but we would fain alive that both the Manchester, 
Sheftield, and Lincolnshire, and other companies 
will take this last of many warnings to heart with- 
out further pressure. 


THE Socirty or Arts ALkert Mena. 
The Albert Medal, which was awarded by the 
Council of the Suciety of Arts to Mr. James B. 
Eads, the American engineer, was last Wednesday 
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ted to him at aaehcron His Royal 
ess the Prince of Wales, President of the 

Society, in the presence of the Council. This 

medal was founded in 1862 in memory of H.R.H. 

the Prince Consort, and is awarded annually 

for distinguished merit in promoting arts, manu- 
factures, or commerce. This ia the twenty-first 
which has been awarded. Among the distinguished 
recipients of the medals are Sir Rowland Hill, 

KCB, F.R.S. ; His Imperial Majesty, ap 

leon III.; Professor Faraday, D.C.L., F.R.S. ; 

Sir Joseph Whitworth, L.L.D., F.R.8.; Baron 

Justus von Liebig; Count Ferdinand de_ Les- 

seps; Sir Henry Bessemer, F.R.8.; Sir C. W. 

Siemens, D.C.L., F.R.S. ; M. Michael Chovalier ; 

Sir J. LB. Airy, K.C.B., F.RS8., Astronomer 

Royal ; M. Jean Baptiste Duma ; Profeasor James 

Prescott Joule, LL.D, DCL, F.RS. ; Sir 

William Thompson, L.L.D., D.C.L., F.RS., and 

Professor Auguste Wilhelm Hoffmann, M.D., 

L.L.D., F.B.S., University of Berlin. Mr. Eads 

is the first American who has received this dis- 

tinguished honour. It is the more complimentary 
to him from the fact that hia name was suggested 
by the Council of the Institute of Civil Engineers, 
and the award was unanimous in the council of the 





society. In replying to the complimentary 
remurks of his Royal Highness, Mr. Eads 
said that he recognised the award as a 


token of goodwill on the part of the Society 
towards his countrymen, rather than for any merit 
of his own; andthe fact would he received by them 
as anothor of the many evidences of sincero solici- 
tude for the happiness and prosperity of the United 
States, and which had been so often shown by Her 
Most Gracious Majeaty the Qucen, her Govern- 
ment, and her a and which, he believed, had 
assured his fullow-citizens that their kin across the 
sea wore their truest friends, and that the homely 
adage, *‘ blood is thicker than water,” had loat 
none of its furce because they were separated by 
an ocean from the land of their ancestors. 
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NOTES FROM SOUTH YORKSHIRE, 
SURFKIELD, Wednesday. 

Dove and Chinley Ratlwau— What Narvies may expect, 
In the construction of the Dore and Chinley Railway one 
of the principal depéts will be that of Hathersage. Dr, 
PS, Fentem in his report delivered to the Urban Sanitary 
Authority, draws attention to the fact that the making of 
the railway ia now being undertaken, and the water for 
the supply of the navvies will be obtained from a brook 
at Hathersage. Hoe reported that he found the supply 
pipe had been removed from its original site, and it was 
now adorned at the nozzle with what looked very much 
likean old perforated tin lantern with the tup knocked off, 
RO as to slip on the nozzle. It was so surrounded with 
nasty gelatinous matter that at first sight it was difficult 
to say What it was. Fluating on the surface of the water 
wore masses of the same vegetable jelly-like material 
which, on oxamination, he found to be alive with «nal 
animaloule, 


The Yorkshire College and Enyineering,—At the annual 
meoting of the governors of the Yorkshire College, held 
during the week under the presidoney of Sir Edward 
Baines, the latter gentleman referred to the scheme for 
the equipment of a laboratory in connection with the engi- 
necrlug or ea Tn sposking on this he said that this 
important branch of industry, which was now carried on 
in Leeds to a larger extent than in any other Yorkshire 
town, required that this department should be reorganised, 
To secure & proper equipment of a mechanical laboratory 
the employers of Leeda had given 1000/., and the sum now 
contributed reached 2200/, In addition to this, Sir John 
Hawkshaw hud given 1000/, towards founding a chair of 
engineering. Mr. Barr, of Glasgow, has been appointed 
professor, and the suggestions he had already made in- 
dicated that he was capable of carrying on the department 
with a high degree of efficiency. Sir Edward aleo spoke 
of the lurge Hberality of the Clothworkers’ Company, 
London, in connection with the existing school of dyeing 
and textile industries, and the extension about to be 
made. The new buildings of tle College are expected to 
be ready for vecupation at the beginning of October. 


Chesterfield and the Inatitute of Enginecrs.—At the last 
monthly meeting of the membors of the Cheatertield Town 
Council, reference was made to the proposed removal of 
the Jnatitute of Engineers from the Chestertield Memorial 
Hall. The Council aro of course averse to the taking to 
Sheffield of the head-quarters of this Institute, and at 
their meeting thanked their acting represontative for his 
cfforts in attempting to prevent the completion of such a 
monsure, 
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NOTES FROM THE SOUTH-WEST. 

Newport.—The house coal market continues easy. The 
iron ore trade remains dull; it is, however, thought 
possible that the quarantine which iw imposed at Spanish 
ports may have the effect of improving prices. The 
quantity of iron exported last week was 4900 tone 
forwarded to the following destinations: Halifax, 1600 
tons; Montreal, 1978 tons; and Galatz, 1412 tons. Last 





week's coal clearances amounted to 44,454 tons, From 
Bilboa thure arrived 10,474 tons of iron ore. 


Dowlats.—There is no hope of any start at Dowlais in 
consequence of a continuance of drought. No such weather 
has been experionced in the neighbourhood for many years, 


New _Ratlway,—A new railway from Corfe Mullen to 
Poole Junction has been commenced this week. When 
completed it will enable traina to be run from Bristol 
Bath, and other places north vid Blandford to Poole and 
‘Hournemouth, without touching Winborne. 


Cyfarthfa.—Men have been bunily engaged stacking 
Bessemer pig for the atarting of the steel works, an event 
which is drawing near. 


Great Western Ratlway.—The Great Western Railway 
(No. 2) Bill came before Lord Redesdale on Thursday aa 
unopposed, The object of the Bill is to authorise the 
company to make short railways from the Cirencester 
Branch to the Swindon and Cheltenham Ruilway, in the 
parishes of Liddington and Cirencester; to stop up a 
portion of aroad at Carmarthen ; to acquire additional 
ands at Basingstoke, Standish, and Carmarthen ; to 
make agreements with the Swindon and Cheltenham 
Railway, and with the Corporation of Carmarthen, and 
with the Llanelly and Bury Commissioners, The pro- 
ceedings were purely formal, and the Bill was ordercd to 
be reported to the House. 


Taf Vale Railway.—The new Pontypridd and Caor- 
philly Railway, which has just been opened for mineral 
trattic, supplies » fresh clement inthe history of the Taff 
Vale Railway Company, The Taff Vale engines for the 
first time conveyed mineral trafficto within a short dis- 
tance of the Alexandra Docks, Newport, and in a few 
months, when a short line on the Tredegar eatate is com- 
ete they will convey cual direct from the Aberdare 

alloy to the Alexandra Docks, Up to this time coal 
from the Aberdary Valley has been conveyed round 
Quaker’s Yard by the Rhymney Railway on the Brecon 
and Merthy and Newport Railway and thence to New- 
port. 


The Forest of Dean.~Tho iron trade of the Forest of 
Dean continuss in a depreased condition, On Saturday 
notices were posted at Jamonr’s Iron Mina, the property 
of Mewars. Cruwshay Brothers, giving notice to terminate 
all contracts on Saturday next. It is underatood that 
the proprietors have been reluctantly compelled to take 
thik atep in conaequence of the general slackness of trade, 
The same cause haa forced npon the proprictors of the 
Cinderford Iron Works the necessity of giving notice of a 
reduction of 10 per cent. in wages. The tin-plate works 
of the district maintain a fair amount of activity. The 
Joreat of Dean coal trade remains in much the same state 
as hitherto. 


Doubling the Creat Weatern Railway. — The Great 
Western Railway Company has at last completed the 
doubling of its line between Bristol and Weymouth, the 
last section between Maiden Newton and Dorchester, 
about eight miles in oxtent, having just been finished, The 
work haa been of a costly nature, as threo new stone bridger 
have had to be provided in place of wooden structures, 


Cardiff.--Tho steam coal trade has continued active, 
Contracts for the Peninsular and Oriental Company have 
been divided among several local merchanta. The fuel 
trade retains a healthy tone. The house coal trade is 
quiet and prices are slightly easier, The iron ore market 
continues weak, Last weck’s clearances compriaed 
181,248 tons of coal, 2539 tons of iran, and 4700 tong af 
patont fuel, From Bilbao there wore received 4424 tons 
of iron ore, and 2863 tons came to hand from other 
ROUTCES, 


Newport. Aberearn Black Vein Steam Coal Company. 
The twelfth general meeting of the shareholders of this 
company was held on Friday in London, The Right 
Hon. H. C. Raikes, M.1., presided. A dividend of 7 per 
cant. was declared, making with an inturim dividend paid 
in January, 10 per cent. for the past financial year. 


NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MippLkaRRouGH, Wednenday, 

The Cleveland Iron Market.—Y esterday there was rather 
n thin attendance on ’Change. The tono was quict and 
Nou. 3 Cleveland pig was quoted 36s. Id. to 37s, por ton, 
No. 4 was slow of sale at about 3he. The amount of 
business transacted was trifling. At present the outlook 
in the iron and kindred trades is the reverse of encouraz- 
ing. The competition of local makers in the Scotch, 
Welsh and inland markgts is keenly felt. The shipments 
from Middlesbrough are about the same as lawt month up 
to date, but they compare unfavourably with July last 
year. Thoro is no change in the manufactured iron trado 
except that one or two firma on Teeside have fortunately 
secured a few ordors recently. A report in Monday's 
Tunes money article stating that there had been a rumour 
on the London Stock Exchange, to the effect that the 
North-Kasturn Railway Company had mado a bad debt 
to the extent of 200,000. with a Middlusbrough firm, was 
freoly discussed. Everybody in the iron and ateel trades 
expressed their surprise that auch a rumour should havo 
had the slightest credence fora moment. Shipbuilders 
and engineers are anxiously inquiring for works. There 
ia a Blow domand for steel and the few firms that are at 
all busy have productive power to meet any expansion 
likely to take place within the next few months, 


North» Eastern Inspection Association, — To-morrow 
(Thursday) the first general meeting of the members of 
this Association will be held in Newcastle, and secing 
that the dread of cholera has incuced so much discussion 


ENGINEERING. 








eran rates 67 





on eanitary affairs more than ordinary interest attaches 


to the gathering in question, The Council of this Associa: i 


tion in urging the importancn and necessity of having 
houses inspected by their engineers conclude as follows : 

When this truth is realised in this diatrict our success 
will be assured, not only financially but practically in the 
great works of delivering the people from the results of 
the ignorance which prevails and which ought to be made 
criminal on the part of those renpunaible for the grave 
errors in the sanitation that abounds everywhere.” 


The Coaland Coke Tradce.—Thore is no change in the 
fuel trades, 


NOTES FROM THE NORTH. 


(GLagcow, Wedneaday. 

Glasgow Pig-Iron Market.—The pig-iron market was 
quiet last Thursday, and only a canal amount of business 
was done. Prices closed much the same as on tho pre- 
vious day. Business was dune during the forenoon at 
41s. 44d. cash, and 41s. nid: one month, the close being, 
kellors at 415, 4d. cash and 41s, Gd. one month, and buyers 
offering 4d, per ton less, In the afternvon the cash price 
was 41s, 8d. to dis, 34d, and 41a, fd. to dls, Sdd. one 
month, the inarket closing with the lower quotations, and 
sellers wanting 4d. per ton more, Vriday's market wae 
steady, with transactions done during the forenoon at 
41s, 4d, to 418, 4d. cash, also at dls. fid. up to 414. Gd. 
one month, the close being, sellers at 418, dd. cash and 
41y, Gd. one month, and buyers offering 4d. per ton lower. 
Business was done in the afternoon at dis. dd. und 41s, 34d, 
cash, also at 41s, Gd. and dx, S4d. one month, with buyers 
at the clone at the lower quotations and sellers wanting 4d. 
more per ton. The market was somowhut quieter on 
Monday ; and prices at the cloxe were 4d. under the final 
quotations of last weck. usiness was done in the morn: 
ing at 41s. 3d. and 414. ate cash, alka ot 4)a, fdd. and 
418, id. one month, the close being esellors at 41s, dd. and 
41n. fd. cash and one month respectively, and buyers 
at 41n, 24d. cash. In the afternoon the quotations were 
41s, 8d. and 41s, 34d. cash, and dls, fd. one month, the 
market closing with sellers at 414. 34d. cash and 41s, hdd. 
one month, and buyers offering 4d, per ton lower, The 
warrant market was dull yesterday, but the closing prices 
showed no change. Trananctions were reported on fore- 
noon Change at 41s, 24d. and 41s. 8d. cush, aleo at 4a. fd. 
one month, the closing quotations for sellers being 418, dd. 
cash and 418, Sd. one month, and buyers offering 4d, 
per ton less. Business was done in the afternoon at 
41s, du. cash and 4ts. fd. one month, and at the close 
there were buyers at those prices, with sellers at 4d. more 
por ton, To-day's market was uw little firmer, up to 
41x. 4d. cash and 4]a, Gd. one month being obtained 
during the forenoon, and sellers were asking those prices 


in the afternoon at the close, with buyers at dd. be ton 
leas, Extremely little business hax been during the past 


week, ond the market has been almost entirely devoid of 
interest. It still remaing in the hands of the dealers, as 
the outside public do not sea any inducements to go into 
Apeculation in pig iron, The state of trade remains prac- 
tically unaltered, and reports from America, Canada, and 
the Continent show that fora time vo improvement need 
be looked for, There is no official snnouncement on the 
subject, butit is understood that from the 13th of the pre- 
sent month the duty on pig ito onported into Russia 
will be increased from 6 kopecks per pood of 3861b., which 
has been the rate hitherto, to! Kopecks for the reat of the 
year, then to 12 kopuck> » in the third year to 
15 kopusks per pood. The yuoposxal has naturally met 
with u great deal of opposition from jronfounders and 
other large consumers of imported pig iron, many of them 
declaring that it will be impossible for them to continue 
their business, as they could not afford to purchase 
foreign iron loaded with such a high duty. There are 
atill 06 blast furnaces in actual operation, as against 114 
at this time last year, One has been put on ordinary iron 
that has hitherto heen making hematite pig iron, Tast 
week’s shipments of pig iron from all Seottish ports 
amounted to 10,11 tons, as against 14,612 tons in the 
preeeding weck, und 12,4386 tonsa in the corresponding 
week of Jast year. They included 1300 to the United 
States, 162 tons to Canada, 15 tons to India, 195 tons to 
Franco, 200 tone to Ituly, 1281 tons te Germany, 500 tons 
to, Russia, 693 tons to Holland, 405 tuns to Spain and 
Portugal, and lesser quantities to other countries. The 
stuck of pig iron in Messrs, Connal and Co.’s public 
warrant stores yesterday stood at 488,101 tons, as against 
A88,606 tone yesterday week, showing a decrease for the 
week of 563 tons. 


Mining Institute of Scotland,—A meeting of this insti- 
tute was held last Thursday night at Hamilton, Mr, 
James M‘Creath, president, in the chair, Mr. Jamos 
Walker, Glasgow, read a paper on ‘ Blasting Explomves,” 
in which he demonstrated the superiority of compressed 
over loose powder, & fact that was penorally acknowledged 
in the course of the discussion by those who had used 
both. Mr, Gilchrist, Earnock Colliery, mentioned that 
his employer, Mr. John Wataon, of Karnock, after in- 
specting the }enss life-saving apparatus in London, was 
willing to subscribe liberally in support of a movement 
having for its ubject the introduction into the district of 
tho apparatus and the testing of its use in the case of 
mining accidents. Mr, Gilchrist gave each eps the 
opinion that had the apparatus heen available at Niddrie 
Colliery on the occasion of the recent disaster, it 
have beon the means of averting the Joss of life that was 
outailed. A general opinion prevailed that the institute 


‘ought to take the initiative in’ the movement, leaving the 


conlinasters to aupply the fur is, but the appointment of a 
committee to take the neces: -y steps was left over till 
next meeting, 





The Dundee Shipbuilding Trade.—This branch of trade 
is almost at a complete standstill at Dundee, and in one 
yard in which there is a vessel in coursu of completion for 
the Kirkcaldy and London trade, the firm intend to lay 
down the keel of another vessel merely for the purpose 
of keeping a few of their old hands in employment, Up: 
warda of 400 of the men recently employed in the local 
shipyards are now engaged at the Tay Lridge Works, 
When the former bridge was Wuilding the local ship- 
building trade was also in w very dull state, and Jarge 
aquads of the m@n found employment at the Tay Bridge. 


Shipluilding at Port-Glaagow.—lt iv gratifying to be able 
to state that the shipbuilding ut Port-Glasgow, which 
secmned to be so dull a few weeks ago, now showa some 
rigna of improvement. Rumours were prevalent a short 
time since that more than one of the shipyards in the 

Port” were about to be closed, but happily, through the 
Kecuring of several new contracts, this unfortunate con 
dition of things has been svorted; Messrs. 1). J. Dunlop 
and Co. have contracted for a steamer of about 1200 tonsa 
for the Glasgow and Liverpool trades; Moasra. Murdoch 
and Murray have booked orders fur two new ateamors ; 
and Messrs. William Hamilton and Co. have likewiay 
booked an order recently, Mesers. Russell and Co. ure 
well employed buth at their Port-Gilasgow and at their 
Greenock yards, 


The Local Trades and the Glasgow Fair Holidays.— The 
lucal trades of shipbuilding and marine engineermy are in 
such w depressed condition that rome of the firms have 
already set their men free for the Glaagow fair holidays. 
Usually the holidays at this time of the year last fora 
week or ten days, but in several Instances, they are on 
this occasion to extend for about three weeks, work not 
being resumed till Monday, the 4th of August, 


The Tay Bridge.—A meeting of the Dundee Town 
Counci] war held last Friday Provost Moneur in) the 
chair—when it was rebolved to grant a conveyance of 
ground at the Magdalen Gireen Point to the North 
British Railway Company, to enable them to proceed with 
the erection of the piers of the Tay Bridge. This was 
done without any demand for compensation, on the 
ground that the bridge would be of great public utility 
und benctit to Dundee, Some members thought that the 
work of erecting the new bridge was proceeding very 
alowly, and that, at the present rate of progress, the 
structure would not be completed in five years, Lt was 
agreed to write to the North British Railway Company, 
urging them to proceed with greater activity in the 
erection of the bridge. 


Dumbarton Harbour Board.—At tho last meeting of 
the Dinnbarton Harbour Board, it was resolved to ask 
four shipbuilding tirms to give in tenders for a steam 
hopper dredyer, tu be capable of dredging 350 tons of 
mud, aoft clay, or sund and gravel per hour, in depth of 
water varying from 64 ft. to 30 ft, and to have a speed of 
nine knots per hour at sea, It is expected that the: + 
will cost at lcast 20,000/, 


LAKGE STEEL SHAYTS.— The Nashua ron and Steel Com- 
pany, of New Hawpshire, recently manufactured and 
shipped four large ateel shafty to Roach's shipyard, at 
Chester, Pennsylvania, designed for some new United 
States xteul cruisers. They weighed over 70,000 Ib. in the 
weyregute, 

STREAM PLovaning IN Tun West. - Recently at Fargo, 
Dakota, a traction engine drew cight ploughs, turtiug a 
sod 4in. thick as even and well as could be done by 
horse power, and ata rate of over 25 neres por duy. The 
cost of steam PENNS is rated at about 1 dol. pur acre 
aw apuinst 3 duls, per acre by horse power. 
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Water Srerry Conrrrenck. — The Conference on 
Water Supply by the Society of Arts, will be held at the 
Health Exhibition on the 2ith and 23th inet. The C@n- 
foronce will meet cach day at 11 acm., and will sit till 
1.30, then adjourn till 2, and sit again till 6 p.m. ‘The 
proceedings will be opened on Thurraday, at 1, by 
the Chairman. Tho papers and discussions will be 
arranged under tho following heads :—1. Sources of 
Supply. 2. Quality of Water ; Filtration and Softening. 
3, fethide of Distribution ; modes of piving pressure ; 
house fittings ; discovery and prevention uf waste, &e., &e. 
The proceedings will be continued on Friday, and if 
, m Saturday, The readers of papers will he re- 
stricted to twenty-five imiuntes, Speakers will be re- 
atricted to ten minutes, ‘The papers to be read will, in 
ust instunces, be printed, and distributed ju the room. 


SHV VU rete we 


AUSTRALIAN Tranen, - A Board pee to inquire into 
and experiment on the best kind of timber grown in the 
Australian colonies, and adapted for the construction of 
railway vehicles, has sent in ita report. Among the woods 
which the commissioners mention as suitable are black- 
wood, mountain ash, biluegum, and Gippsland mahogany. 
Under teat the blackwood presented results which were 
auperior to any other timber. Tho mountain ash was 
recond to the blackwood for railway purposes, Jt should 
be felled, the commissioners think, during the winter 
months, when it hud attained maturity, and is between 
4 ft, and ft, in diameter, and it might remain felled for 
six months before being broken down into planks for 
seasoning,  Blnegum should be treated in the same 
manner. Going somewhat bevond ita reference, tae Board 
dealn with the question of timber licenses, and recom: 
menda that getters be compelled to pay for the timber 
felled, and to confine their operations to a given area, or 
otherwiae that selected Iota of trous be sold by tender. It 
is also strongly recommended that a forest board should 
be called into existence. 
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ROBERTS'S KAIN WATER SEPARATOR. (For ceseription 


NOTES FROM THE UNITED STATES, 
duly 4, 1884, 
Tite six months just closed have been far less satis- 
factory tu the American iron trade than the first six 
months of 1888, The volume of business transacted 
has been very little leas, but the marging of profit have 
been very much narrower in all departinents, Although 
rtow! rails have dropped to 30 dols. per ton, very 
little business is boing done; and it is not likely that 
there will be any heavy orders placed before about 
September Ist. Inquirics are being made, but railroad 
builders are not willing to place orders at any conces- | 
sions that are named, because of the fact that there is 
no particular urgency for stocks, There is some talk 
of a combination among the steel rail makers to restrict 
the production, but nothing detinito has been done, 
and at present it does not seem possible that any stich 
arrangement can be carried out, ax there are one or two 
companies who would prefer to remain out of it, and 
make and ‘sell rails on the best terms obtainable, A 
ood many orders are coming in for small lots, running 
rom 100 tu 500 tons cach ; business for the past two 
weeks will aggregate perhaps 3,000 tons, at from 
80 dols, to 82 dols, Light sections have beon aclling at 
from 35 dols, to 88 dolxs, Agents are trying to secure 
orders for fall delivery, but have not met with much 
success, Har iron is selling at from 1.75 cents to 2 cents 
per pound, Moat of the mills are shutting down for a 
short rest, and for repairs and stock tuking, and some 
of them will remain idle six wocks. Nailx are quoted 
nominally at 2.40 dols, to 2.50 dols here, and 2.15 dol. 
to 2.25 dols, in Western Pennsylvania, Pig iron is 
selling at from 16 dols, to 18 dols. for forge, and from 
18 dols, to 20 dols. for foundry, according to quality ; 
special makes command as high as 21 doyle, in some 
cages, Very little Bessemer pig is selling ; quotations 
aro nominally 19 dols. to 20 dols. Npiogeleisen is 
quoted at 28 dols, for 20 per cont., but there are no 
uyers, Plate iron is selling at 2 conte. The struc- 
tural mills are looking for the placing of orders for 
from 10,000 to 12,000 tons of construction iron, princi- 
pally for use in New York and Brooklyn. The iron 
trade is very dull, os is usual at this season; but 
leading manufacturers say that the prospects for the 
fall trade are favourable, The presidential campaign ia 
having a bad offect upon business, and a good many 
large onterprisos have bean deferred until next season, 
Encouraging crop reports continue to be received. 
Congreas will adjourn in a few days, and the business 
interysta have reason to be thankful that no hurtful 
legislation has been enacted. Tariff agitations will be 
revived next winter, with a view to a moderate reduc- 
tion of duties, possibly 10 per cent. Several strikes 
are in progress in the coal region, but none of them are 
serious, 
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THE SHREWSBURY SHOW. 


7 “Till ORB sdhe ee 
MLN tests 
4 1 ey 
wil "9 
"a \ a 
‘ SRA ar 
bio oe 8 
' 


COMBINED CHAFF AND ENSILAGE CUTTER, CONSTRUCTED BY MESSRS, R, A. LISTER AND CO,, DURSLEY. 
(For description, see page 8.) 
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BARLOW’S EXPANDING MANDREL 
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THE annexed engravings represent a new form of 
expanding mandrel manufactured by Mr. TL. 5. | 
Barlow, Cornbrook Works, Manchestor. The mandrel | 
consists, as will be geen, of three parts. The body | 
and taper spindle are furged of one piece of ateel, and | 
the ateel nut has a recess turned in it into which the | 
collar or enlarged portion of the die resta. The die 
is split into three pieces after it has been bored, 
reamed, and turned to the desired diameter. In order 
to peer ent dirt and chipa entcring between the dic 
and the spindle, a spiral spring surrounds the die, 
and holds itin contact with the spindle. To secure 
the article of work to be operated upon on the mandrel, 
the aplit die is expanded by screwing up the nut which 
draws the dic along the taper spindle. The grip or 
holding power of this mandrel is thorough, as the 

arallel die fills the hole in tho article. The necessity 
or kuifo-edge tools, which are costly and not durable, 
is to a great extent obviated, as the work can be 
set in such position that it can be turned or faced on 
the boss and all over the surface without change of 
tools, The range of the new mandrel can be readily | 
increaged by using split bushes on the die which can 


be changed from one size to another ina moment. By | y 


cutting a thread on the die or on a split bush, large | 
nuts can be squared on their faces true with the thread | 
and in lesa time than usual. These mandrels are used 


for all classes of heavy and medium-sized work of iron 
and brass, and they are now being got up to suit the 
requirements of watch tool makers. A number of 
them have been working, among other places, for 
the past two years at the Royal Arsenal, Woolwich : 
Messrs. W. Muir and Co., Manchester; and Mossrs, 
Kitson and Co., locomotive builders, Leeds, 
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Mk. Ronkat Lutiy,—We have to record tho sudden 
death of Mr, Robert Luthy, who, for tha last ninataan 
ours, haw been chief draughtsman auu mewuager im une 
idraulic dopurtment of the works of Mossrs, Hicks, 
Hargreaves, and Co., of Bolton, He was forty-four 
years of age, and a member of the Institution of Mecha- 
nical Engineers, On several different occasions he has 
visited Amoricu and the Continent for his firm, and on 
the night of his death, wuly & had just returned from 
Queensland, where he had bean in connection with cold 
air machinery for meat preserving. The deceased was a 
native of Switzerland and was well known as the inventor 
of several improvements in hydraulic machinery. 

Sanitary InstitvrK or GRkAT Britain, ~At the 
anniversary weeting held at the Royal Institution, 
Albemarle -atrect, on Thursday, July 10th, the Right 
Honourable Karl ortescue,. vice-president of the Inati- 
tuto, in the chair, an address was delivered by Dr, FI, 
C. Bartlett, entitled “Some of the Present Aspects of 
Practical Sanitation,” and the medals and certificates 
were presented to the successful exhibitors at the exhibi- 
tion held at Glasgow in September, 1883, At the close of 
the address the chairinan proposed a vote of thanks to 
Dr. Bartlett, which was seconded by R. B. Grantham, 
M. Inst. C.E., and a vote of thanks to the Ri 
Honourable Earl Fortescue for presiding was moved by 
Dr. A. Carpenter, and seconded by Professor F, de 
Chaumont, M.D., F.R.S. 
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THE HISTORY OF PHOTOMETRY.* 


PHOTOMETRY is a 
grout didiultien, andi b ‘l 
Cultiés, an aa consequen 
somewhat superfi yw y 
the electrician, 


hotometry has a twofold importance ; 
the function of 


e photometer is, 
economy may 


forces at work in # given system of machines and 


the electrician. 


The first photometric teats referred to in text-books of 
acience generally, are those of Fizeau and Foucault, of 
however, be borne in mind, that what 

ench scientists originally measured, is 


1843. It must 
these eminent r 
not that which really interests us at present in auch 


axperiments ; the cecompaitie of an iodine and silver 


combination, by means of light from various sources, indi- 


cated’ the chemical intensity of the rays, but not the 


The surprisingly low chemical in- 


optical intensity. 
imeliht caused M 


tensity of the 


tho optica 


M 
Hint photomoters like Boequerel’s electro-chemical acti- 
nometer, or Siemens’ selenphotometer, cannot nieasure 
the ilauminative power of a source of light, however per- 
fect and ingenious they may be in other respects, te 
have still to dapend upon the physiological action of the 
light rays upon the retina of our eye, untrustworthy us 
this may be, since differant observers are not aqually 
Kenaitive to the same degree, and even the same observer 
is not wo at all timen. 

The photometrical researches of Th. W. Cassxelmann, 
of Marburg, are of interest for the electrician, because 
they fieludea the electric light, because they were prior 
to those of Vizsau and Fouesult, and because in them 
there was firat introduced Bunson’s photometer, in favour 
of which Cassolinann decided against Jitchio and 
Rumford. 

No accurate tests appear to have takon place after that 
before 1855, when MM. Lacassagne and Thiers tried 
their electric luampa at Lyons, M, Edmond Becquerel 
reported on those triala to the Societe d'Mneouragement 
of Paris, and this report led to a contest between the 
interested partics, as Becquerel oxtimated the intensity at 
850 candles, whilut the manufacturers claimed 600 and 
more, This contoat was of importance, because the real 
point was the question of expense. Scarcoly any testa of 
roul scientitic value were, however, undertaken before the 
Alliance magneto-clectric machines in France, and those 
of Mr. Holmes and others in Mnogland, attracted atten- 
tion. Thon difficulties cropped up overywhere, and the 
main problem has not been solved up to the prasont day. 
Neither the French bec-earcel, nor the English standurd 
candice, nor the Gernan ecundile, can be considered as 
normal, as they are all variable; this is striking] 
evidenced by the fact that the ration between the dif- 
ferent standards, us stated in hand-books, do not agree. 
Many proposals have been made; MM. Ridorff, and 
Methuen suggested that the middle part of » flame, as 
more steady than the flickering top and the lowar zones, 
ought to be observed ; Mr. Vernon Harcourt and othors 
proposed to burn mixtures of air and normal gases, and 
the former gentluman exhibited a neat normal lamp of 
about threc-candle power, at the Southport meeting of the 
British Ausociation, But these doviees were mostly too 
delicate and complicated, and Mr, Louis Schwendler, one 
of tho many vlectriciana whose deaths we have lately had 
te lament, perhaps made the moxt practical suggestion in 
once more drawing attention to Mr. J. W. Draper's idea 
of using a fine platinum wire, heated by a constant cur- 
rent. Schwendler’s unite are sheet platiniin horseshoes of 
017 millimetro thick ; but these again are opon to objec- 
tions, as we shall find. If wo return to our historical 
abstract, we tind M. Tresoa, in 1876, oxperimenting with a 
Foucault. photometer, a modification of Rumford's instru- 
ment, which is a a employed in Franco, and comprises 
amilk glass disc, whose two halves arc Wluminated by 
the lamp to be examined und the standard candle respec- 
tively. Trenea oxperienced difficulty from the different 
colours of the lights, and doagl herp tinted glasses bufore 
them. Vory instructive were the tests at the South Fore. 
land lighthouses, conducted by Mossrs, Tyndall and 
Douglass, and ytd described in the Trinity House 
Report, 1876-77, e electric lights were compared to 
a powerful colza-oi] lamp, kept ax nearly asx possible con- 
atant at 722 standard candles; this comparison was 
effected by 2 Bunsen photometer, the colza lamp being 
again controlled with the help of a Sugg photometer, 
As the arc itself emita very little light while the greater 
part comes from the negative carbon, and a smallor 
amount from the positive, the nooessity urose of taking, 
evon with the two carbons vortically abovo one another, 
observations in various horizontal planes; M, Allard has 
further pointed out that even the various points of the 
vortices) plane of the normal candle do not receive equal 
quantities of light. The report on his very extensive 
tests at the Trench lighthouses to the French Ministry 
(*‘Mémoire sur les Phares Electriques”), Paris, 1881, 
forms a very valuable contribution to the literature on 
photometry, M. Fontaine's observations on the Gramme 

* Abstract of the Report of the Scientific Commission 
at the Munich Electrical Exhibition. 
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ect which has developed with the | their 
y it did not appear to offer any 
been treated, 
vially in our text-books of science, For 


firstly, to show what 
quantity of light a certain lamp supplies, so that its 
judged ; and, secondly, to demonstrate 
the relations between the light produced and ee cenet 

m a 
It was only whon this latter point became better pager 
rtood that photometers began to engage tho attention of 








» Kizeau and Fou. 
cault to Sees their experiments, in order to determine 
energy ; aud the agreement of the new and 

old figures suggested to them that, fur white light, the 
two determinations might practically be replaced by the 
ono Which is more convenient, that is the chemical test. It 
ix ovident, however, and needs no further support in these 
days, whon we photograph the invisible ultra violet 
wotrum, that chemical tests cannot be relied upon, and 
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compl Both ang Fontaine 

used Foucault's photometer, and s ways to arrive 
at mean values with very unste lampa; these pro- 
tagre are, however, hardly of cal nor could 
his figures, with the help of 


. Allard’s idea of asta ora 
a Crookes’ radiometer, cont 


ration, as this comes scarcely within the functions of a 


radiometer, Foucault's photometer was likewise em- 


ployed when MM. Sautter, Lemmonier, and Oo,, of 
: photo-electric apparatus, for 
lampa being supplied with 
asses Were 


uria, Were testing their 
milit operations, the 
Colonel Mangin’s splanatic reflector ; green 
also, in thia case, interposed to equalise the colours. 

A similar arrangement was adopted at Rouen in 1881, 
when, on behalf of the Sooidté Industrielle, the aystems 


of Jablochkoff, Gramme, and Siemens wore subjected to 
in, a Foucault 


a series of comparative tests, Here, 
photometer was used, together with the ordinary bec- 


carcel, and the silvered-glaas mirror to make the raya 
The loss from reflection was averaged at 30 per 


parallel, 
cent. ; the observations were mado at various distances, 
and a determination was made of the radius of that hori- 
zontal plano, which received the same quantity of light 
asa normal candle could supply ata distance of about 
4m. This was a stop in the right direction ; the report, 
‘‘Rappert general sur l'Eclairage Electrique des (juais 
de Kouen,” 1881, shows curves drawn to indicate by 
et ordinates, the light falling upon the horizontal 
plane. 

The municipality of Paris has for some years instituted 
annual tests of the Jablochkoff candles in the Avenue 
dea ’Opera, which testa finally induced them to abandon 
those apparatus. The Jablochkoff candles shed their 
maximum illumination, of course, in the plane perpen- 
dicular to the line drawn through both candles; the 
minimum in this line waa found to be 0.57 of the maxi- 
mum; the mean intensity, however—not the mean be- 
tween maximum and minimum—was equal to .9 of the 
maximum, as the intensity curve proved to be of the 
shape of a figure 8, and not an ellipsis, It also trans- 
pired that the air was less transparent to the red light of 
the Jablochkoff candles than to the gas rays. 

The well-known experiments at Chatham of 1879 and 
1880 ought tu have been mentioned before this, The 
apparatus comprised a Rumford photometer and an 
Argand burner of 40 candle-power, with a Suge’s regu- 
lator, Photographs were taken at the same moment of 
the front and sides of the carbons, and the illuminated 
areas calculated from those photones he. The avorage 
illumination of a point was further derived from these 
calculations, under the questionable assumption that the 
light was evenly distributed over the whole plane. 

We have alrendy spoken of the difficulty which was 
met with in comparing lighta of different colours, The 
method of action of the other vibrations, which oxcite 
our optic nerves and create the sensation of sight, is un- 
known to us; but we know that this function dependa 
upon the wave lengths of the rays. M. Purkinju has 
shown that two coloured planes which appear equally 
light at a certain distance, seem to lose their light in a 
difforont ratio if further romoved from the eye, Two lights 
of different colour are therefore incommensurable, r. 
Dietrich has recently, with more perfect apparatus, re- 
peated the tosts by means of which Fraunhofer attempted 
to determine the Hhuninative power of the various parts 
of the spectrin, whose lines he so assiduously studied 
and noted, without in the least conceiving their character 
and importance. Fraunhofer had only an oil-lamp at his 
disposal, and, just ax we should expect, he was wrong by 
ahout 9 pur cont, with reference to the rays from the line 
1) in the valley as here the two lights were must homo- 
geneous, but wrong by 60 per cent. when analysing the 
ruys from lines B, G, a H. Spectrophotometrie ob- 
sorvations, auch as first proposed by Vierordt, Glan, and 
others, may be perfected to a high degree of comparative 
accuracy ; if we urrunge the two spoctra to be compared, 
wbove one anothur, gid divide both by vertical lines into 
bands of one and the same tint, we may indeed achieve 
very exact nicasurements, But this can only be executed 
in the laboratory, and not in ordinary practice, while, 
after all, it yields only comparative values for the various 
colours, 

Tinted glassen have often been employed to produce 
rays of equal colour; but auch interposition means lows, 
Captain Abney conevived the interesting idea of watch- 
ing lights through a photographically prepared glass 
plate with a scale of durker ond darker bands, through 
the darkest of which oven tho sun was not visible. But 
in the dark the eye geta slowly capable of distinguishing 
details which were at firat quite indiscernible. I*urther 
researches, therefore, convinced Captain Abney that the 
ratio between red and blue in the same electric lamp, 
varied very considerably as the speed of the generator in- 
creased, xo that the red raya, which originally were half 
ag atrong aa the blue ones, finally possessed only one- 
fourth of the intensity of the blue one, both, of course, 
incruasing in intensity with the quicker revolutions, 
Professors Ayrton and Perry followed Captain Abney in 
meng two series of tests, choosing, however, red and 
greon lights, instead of red and blue. The difficulty 
romains, however, how really to compare and reduce to 
unit measurements those two rows of figurea. M. Crova 
Comptes Kend. xciii. p. 512) went one atep further 
in this direction. He watched the two half-disce of a 
Foucault photometer by means of two Nico] prisms, with 
their main sections vertical to one another, and between 
the pivots he put a quartz plate of 9 millimetres thick- 
ness. 1f thetwolamps are placed in their proper positions 
both discs appear of a greenish-white tint, and may then 
easily be adjusted until equal illumination in attained. 
The theory of this apparatus is too complicated to be dis- 
cussed here ; the main point is that the quartz is designed 













Toe ee 
spectra ; in middle : o 

Pe at there must be one line at which the rays 
the pivots without becoming weakened. 
umination is now, by adjusting the 
second pivot, to be fixed at — whose compari 
would yield the same result ae that ‘of the total intensities. 
The apparatus is ingenious, but in seaking for the diatricte 
of equal illumination in the two spectra, it presumes that 
the spectro-photometer received equal amounts of t 
from both sources, which anticipates the solution of the 


problem. 

The newer photometers of both M. Cornu and Pro. 
fessors Ayrton and Perry permit measurements of strong 
electric lamps being taken in small rooms without the 
awkward necessity of removing powerful lamps to great 
distances to bring them into comparison with the 
standard candle, M, Cornu intercalates between the rays 
of both lights an achromatic lens whose active aperture 
may be widened or lessened with a micrometer screw, and 
thus varies the quantity of light falling upon the photo- 
meter. Apparatus of this kind have often been thought 
of; the star photometers of Steinhei] and Herschel are 
based upon the same principle, Messrs. Ayrton and 
Perry, in their dispersion photometer, use a concave lens 
to decroaso the intonsity of the rays. No Joss of light waa 
suppored to occur through oo. in this concave lens 
if it were only thin enough; Mr. Voller, of Hamburg 
has, however, takon exception to this axsumption, and 
sronounced the posribility of losses of 10 per cent., and 

exars, Ayrton and Perry seem after tu have silently 
admitted this suurce of error by introducing a plane 
paralle) glass plate between the screen and the standard 
candlu to weaken the intensity of the light standard. 
The losses through absorption in the air, Profussors 
Ayrton and Perry observed to be strongest for green 
light. MM. Bouquer and-Allard have further inveati- 
gated the prenomens of absorption in air; the coefficients 
vary greatly with the conditions of the air, but ey are 
sufficiently determined to show that in teats where thea rong 
lamp is 50 metres distant from the screen, 4 loss of about 
4 per cont. has to be taken into consideration, 

e havo finally tu speak of the labours of the third 
wection of the Congress at Paris in 1881. The candle 
found practically no advocate, although Dr. Werner 
Siomens declared that a picod candle need not vary by 
more than f per cent, MM. Tuchikoleff and Bade stood 
up for Schwendler’s platinum unit, but M, Crova objected, 
becauso platinum had no constant molecular structuro, 
and consequently no constant emissive power; small 
differences of temperature would further lead to inexact 
figuros. M. Violle recommended the use, as o unit, of 
the qusnely. of light radiated by one square centimetre 
of platinum at melting point. MM. Werner Siemens 
and Cornu assented, but preferred silver. Sir William 
Siemens proposed an iridium wire under the influence 
of the unit of current. MM. Neujean and Flamache 
caused slight surprise by praising the magnesium and 
lime lights, For want of anything better, the old bee- 
carce) was finally left in office, although M. J. Dumas 
pronounced it too weak. The discussions on photo- 
meters were less warm. . Bergh made the curious 
proposal to remove the lamp until a white screen would 
no longer be visible through # sulution of the sulphate of 
copper ammonia. The great problem of what to do with 
eaeranite to the various colours also remained unkettled. 
M. Allard auggested the creation of a blinking effect, as 
then all coloura would dissolve into one uniform grey, 
and Dr. Gladstone proposed the employment of long dis- 
tances across which the differences of colours would dis- 
appear, The proposal of M. Rousseau that for each lamp 
the equation of the intensity curve J=s (a) should be 
calculuted was warmly supported and accepted.* 


swe! 
fame salty, 


THE INSTITUTION OF CIVIL ENGINEERS. 


Tne Council of this Society have made the following 
awards to the authors of some of the papers read and dis- 
cussed at the ordinary meetings during the past session, as 
sol against their respective names: 

Watt Medal and a Telford Promium to Sydnoy 
Walker Barnaby, for * Hydraulic Propulsion.” 

Telford Medals and Telford Premiums to Samuel 
Bagater Boulton, ‘The Antiseptic Treatment of Timber ;” 
and to William Foster, “ Experimenta on the Composi- 
tion and Jestructive Distillation of Coal.” 

Alsv Telford Premiums to William Trezarthen Douglass, 
“The New Eddystone Highthouss to James Atkinson 
Longridge,t *t Wire-Gun Construction ;” and to William 
Hackney,t ‘'The Adoption of Standard Forms of Teat- 
Pieces for Bars and Plates.” 

Tho Manby Premium has been bestowed upon George 
Henry Stayton, for ‘‘ Wood Pavoment in the Metropolis,” 

ioe papers printed in the proceedings without being dis- 
cussed ; 

Telford Medals and Premiums have been awarded 
to Thomas Andrews, for ‘Galvanic Action between 
Wrought Iron, Cast Metala, and various Steels, during 
Lon posure in Sea- Water,” and to Francis Colling- 
wood, ‘On Repairing the Cables of the Allegheny Sua- 
penaon Bridge at Pitteburgh, Pa., U.S.A ;” while Tel- 

ord Promiums have been given to James yard a plehas 
‘The Area of Sluice-opaning necessary for the Supply 
Sluice of a Tidal Canal;” to Thomas Gillott ‘‘On the 
Basic, Open Hearth, Steel Procosa ;” to James William 
Wyatt, “On the Art of Paper Making by the Machine, 


* Since the date of this report the Paris Congress has 
decided that a surface of one square centimetre of melted 
plating shall be the standard of light, 

t Has previously received a Telford Medal and also a 
Watt Medal, 

+ Has previously received a Telford Medal, 


Jury 18, 1884.) 
exemplificd tp the Manutnetors of High Olaae Writings 
gnd Printings; and to William Santo Crimp on “ T 
Valley Main Drainage.” 
lemental meetings. for the reading and of 
papers exclusiva atudents of the Inatitution. Some 
of comm ns have been awarded as follows: 
The Miller scholarship of 401, annually for three years 
to a Richard Sennett, for his paper ‘On the Eleotric 
nd Miller Prizes to Peter Chalmers Cowan, ‘‘ The 
New York, West Shore, and Buffalo Railway, and the 
Methods used in its Construction ;” to Walter Osmond 
per, “Emery Wheels and Emery Wheel Ma- 
chinery ;” to Richard Moreland (tertiua), ‘‘ Constructional 
Ironwork for Buildings ;” to Edward Woodrowe 
Cowan and James Fawous, ‘' A Light Draught Launch.” 








THE WESTINGHOUSE AUTOMATIC BRAKE. 
To THE Enrtor OF ENGINEERING. 

Sin,—I enclose you a memorandum on the Weating- 
house brake, which may be interesting to some of your 
readers, It ix simply 4 statement of facta coming within 
my own Ue eames experience, and is not to be taken as 
an official ducument of the North-Eastern Railway Com- 


aby. 
pee I remain, your obedient servant, 
London, July 10, 1884. T, E. HAuRison. 


July 10, 1884 


Notes on the Westinghouse Brake and on some Regulations 

in working it. 

A van has been specially fitted up for inatructing the 
enginemen and tiromen in the use of the Wertinghouse 
brako under all circumstances. The van contains all the 
apparatus necessary fora train of eleven carriages, and 
presaure indicatora arn attached to show the varying 

resaure in the reservoirs, cylinders, and piper, An 
Intelligent engine driver takes the van tu the different 
stations where men are located, and they are instructed 
in the use of the brake, the men taking a great interest in 
it, and when fully understanding its working they are 
passed, and their names entered in a book. <A great im- 
provement in the working of the trains was observed after 
the men had heen instructed. 

Hoae Couplings Burating. --The number of failures of the 
hose couplings is chiefly to be attributed to their position 
on the carriages having been changed, necessitating the 
hose being removed from the iron ends by the following 
process: The hose iv soaked for from 15 to 30 minutes in 
nearly boiling water, and thon each end of the hose is put 
into a machine with movable heads, worked by levers and 
forcibly pulled off the iron nipples, aud invariably more 
or less damaged. Tho hose couplings su damaged have 
now been nearly all removed, and replaced by new ones. 

Triple Valves.—All triple valves are examined and 
cleaned every three months, and it is probable that this 
examination will turn out to be more frequent than is 
necessary ; the time occupied for the examination and 
cleaning of each triple valve is seven minutes, A little water 
in sometimes, but not often, found in engine triple valves, 
and in those on vehicles worked next to the engine, So 
far triple valves requiring repairs amount to about 1 per 
cent, par annum. 

Brake Cylindera.—Brake cylinders on engines and car- 
riages are at present examined every three months, alittle 
paraffin ofl is put in and the pistons are turned round, so 
that the leather washers aap bo lubricated and wear 
evenly, This process takes 20 minutos. Tho lcather 
washers in the cylinders seldom require renewing, except 
in setae cases on engines where they come in contact with 
IGLt. 

Main Reservoirs on Engines.—Woater accumulates in 
these reservoirs at the rate of from one to two gallons 
per week, depending on the state of the atmosphere, The 
time occupied in clearing off this water by a plug is five 
minutes. If these main resorvoirs be kept modorately 
free from water, there js very little accumulation of water 
in the reservoirs in the carriages or bottom caps of triple 
valves, The larger the main reservoirs the better, and 
they ought not to be loss that Y to 10 cubic feet capacity. 

Dirt.—It ia most desirable that dirt should be kept out 
of the working parts of the brake a# much as poarsible, 
and this depends chiefly on the lubricant used in the air 
pump, and if a little pure paraffin oil is used once in two 
days, very little accumulation of dirt and consequent 
clogging of the different parta of the brake will take place. 

(Javernors.—The automatic governors now in use on all 
engines on the North-Kastern Railway, though little used 
on other lines, have been proved to be of great importance 
in keeping up a uniform pressuge ; they require cleaning 
every two or three monthsythe time occupied being about 
one hour 

Donkey Pumps.—The lower or air part of these pumps, 
and tho air valves and case, require cleaning every three 
months, the time occupied being about half an hour, the 
pump itself requires & complete examination and cleaning 
once every nine months, taking two men's time one anda 
half days. 

Driver's Vulves.—These valves require cleaning every two 
or three montha, and take about an hour. All the cost of 
labour in connection with the examinations and cleaning 
above referred to is included in the accompanying Table. 

Brake Blocks. —The wear of brake blocks is common to 
all continuous brakes, and depends on the number of 
stoppages made by the brake. In the year 1883 the stop- 
pages at stations on the North-Eastern Railway were 

868,756, and on the Brighton Railway it has been found 
that the additional stop from signal and other causes 
amount to 50 percent. The cost of brake blocks from one 
year is; 
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Repairing and Maintenance of 
Carriages, 637 Guards 























Brakes and Machinery ar the two Years 1882 and 1888, the 
ans, 2666 
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Number of Vehtelea being 
Horse Boxes, dc. ; in all ' 


Total Cost of |Averago Cost por Vehiole for 




















Desonirrion oy Panta. Quantity. maa ter rik Labour in Fitting) Repairs for Two 
*  ‘Mateyials. and Repairs. Years, 
Two Years. | One Year. 
Cylinder and Parte : pa ieee wae ae . a a har a ee ae 
oyiinder co ae tke ‘ rr 0 0 , & ad = ie a BiAry 
ee sn ie 1 200 ! 
F a 9 8 12 O 
Springs : ? oo if 6 8 8 
ashers Lg 65 610 O 
Air gauge es 2 2 0 0 
32 4 0 | 6 0 8 364 «CS 0 8.44 0 1.72 
Resorvolr and union ee 1 115 O | o ss O 1 #18 #O 0 0.17 0 0.085 
Triple valve .. a : RB 80 Oo O 2 8 O 82 %¢ O 0 7,39 0 3.605 
Release valves Ss 14 6 6 O 0 7 YO 618 OU Uv v.00 0 03 
Cocks .. ats a's &l 12 #610 =O 1 12 9 144.462 @Q QO 41.27 ‘O 0.6385 
Crosshoad ... - a eal 1 0 2 6 0 0 8 o 2 8 0 wl 0 0.005 
Miscellaneous Parts: 
Truss rods, piping, &. .. 2% § 1 8 10 0 2813 11 0 215 0 1,005 
Oil (lubricating) te at » 0 6 4 w p 6 4 0 0.83 0 0.415 
, eal gee ts fo snaiee (Aa. Beg eee 
Total b oe 8H wi 7 9 | B16 8 mW 4 5 1 3.34 0 7.9 
Reversing pistons .. 2 | se a | 279 12 #0 270 12 «0 2 115 1 0.5755 
Wayes, mon, testing  .. ..| ue 200 0 «0 2 0 0 1 6 , of 
Galeton mpentone bee pe | | os 40 500 4 «(0 4507 | 2 Bg5 
1362 1 9 | 11466 «6 OB “61s 7 & 18 10,7 0 &,85 
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“ Ag it was thought desiruble to chanye all the hose pipes that 





economy in the maintenance of the Westinghouse brake. 


£ 
Material ... Bo 
Labour 315 

874 Os, 


or 64d, per vehicle, 

The cost of repairs and maintenance of the pump, 
triple valves, reservoirs, and everything connected with 
the Wantinghouse brake, for each engine with its tender 
for one year, taken on the average af two yoars, amounts 
to $1. 58, 9d... The brako blocks for each engine with its 
tender for one year cost 1/, 18s, 10d, 

An aualyee of the returns of delays wade to the Board 
of Trade by the North-Eastern Railway Company gives 
the following resulta for the year 1883; 


Number of Cases, 
Nepligonce of men and neglect 
of regulations ... ‘at i 
Breakage of parts of brake gear, 


such as cocks, pipes, swan 
necks .. ies ae a 33 
Leakage from various vausos ... 7 
Triple valves, parts of it being 
out of order; 
North-Eastern carriages 4 
North British carriage... ] : 
Total number of cases 06=1.27 per wk, 
Caner of hose pipe bursting W=L77  ,, 
Total 1i8=3.04 ,, 


Attention is directed to the few cases of delay from the 
triple valve baing out of order. It may here ba remarked 
that the above delays are not attended with danger ; 
though called “ failures,” they are in most cases the best 
proof of the reliability of the automatic brake acting as a 
** tell-tale” to call attention to any slight derangement, and 
they will certainly be gradually and greatly diminished 
in number, particularlv in the bursting of the hose pipes. 

The whole result is a delay to ONE train every other 
week day, of three to five minutes out of all the trains 
working on the North-Eastern system, not as great a 
delay as occurs every hour under the working of the 
block systom. The returns of failures mado by diffurent 
companies for the half-year end 31st of December, 1883, 
vary a great deal, in one case being relatively more than 
six failures to one on the North-Eastern. 

Efficiency of the Weatinyhouse Brake.—It must not be 
forgotten that the great object of the introduction of con- 
tinuous brakes was not for the mere stopping of trains at 
stations, but that it might be used as an emergency brake 
to prevent accidents, and every day’s experience shows 
more clearly the efficiency of this brake for this purpose 
and in diminishing the extent of damage when accidonts 
do occur, and it ia generally liked by all engine drivers 
who have ured it. lt has been found especially useful for 
working steep inclines, of which there are many on the 
North-Eastern system, in some the gradients being on 
ateep an 1 in 87. 

The incline on the main line to Whitby, five miles long, 
with curves of fifteen chains radius, and the gradient less 
than 1 in 50, was formerly worked with a train of carriages 
fitted with F ay’s brake, 

The Westinghouse brake now works the trains over this 
incline at a speed of from twenty to twenty-five miles an 
hour under coumplote control, the brake being applied 
throughout the running in descending the incline at a 
uniform pressure, Tho ‘‘ leak off” brake would be uveless 
on such anincline. There does not appear to he any 
one point in the principle and arrangement of the Weat- 
inghouse brake, as now in use, requiring alteration, and it 
entitey complies with all the requirements of the Board 
of Trade. 

Automatic Brakes, —The automatic brakes of all kinds 





charged is above the average, to tho oxtent of from one-third to one-half, 


ee) 


had beon damaged when altering their position, tho number here 
The above figures show conclusively that there is groat 


in Enyland, December $0, 1883, exceed the number of 
non-automatic brakes by mvre than 50 per cent., and of 
the automatic brakes of all kinds in use more than 60 
per cent, aru Westinghouse brakes. 

A comparison ik given below of the number of West. 
inghouse brakes in use and actually ordered on the 30th of 
April, 1884, and on the 20th of July, 1880, the increase 
buing remarkable. 


Westinghouse Automatic Brakea, April 30, 1884. 














er Carriages and 
Kinginos, Wane: 
England... 1,647 14,129 
France ... es 1,520 10,612 
Continental rail- 
ways and thu 
colonies 1,219 h,571 
4,386) 2,34¥ 
United States... 7,107 33,723" 
Total... . ~=—:11,553 63,065 
Return, April 20, 
1830... - 3,277 138,502 
Increase in three 
years and ninw 
months 8,276 40,508 


According tu the last Board of Trade Returna, there is 
not a single vacuum brake in use on any of the Scotch 
lines of railway, 

The Weatinghourse brake is becoming generally the 
adopted brake for the Continental railways. 


eee + eon new 


7 Includes 11,251 wagons, 
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THE PATENT LAW, 

To THE Eviton or ENGINgeRRING, 
Srr,—Inventors and the public are indebted to you for 
the efforta you have made in your journal in foreshadow: 
ing the many and gross defects in the new British Pate 
Law put forward with Mr. Chamberlain's name attached, 
After a long experience in patents, and on carefully 
considering this new law, my opinion is that poor in- 
ventors are being led by it into a pit of legal jobbery and 
ruin, but that it is well adapted to wealthy manufacturers, 
It will yet be held up as a mark cf disgrace tu the present 
Ciadatone Government, a thing to be deplored, as it is far 
from the liberal and just sentimonts of either a Gladstone 
or & ae 
I would humbly and seriously caution invontors care- 
fully to consider before they step into the Office of the 
new British Patent Luw with anything goud. Under 
advice one person has already gone to America and made 
aure of his patont there, and is now supported by men of 
means, against any who would agli tu ruin him hy 
aid of the publicity and opposition allowed by the new 
law. Opposition in the United States of Americu and 
British 1852 law was only possible after a patent is 
granted, and then means heavy costa and damages for 
the oppononts to pay in case they lose, But under this 
new low it siuply means annihilation to the poor inventor 
who has something good, and loss to the nation, Talk 
about saving and retrenchment! Mr, Chamberlain soems 
to have been houdwinked by officials and place-hunters, 

who have adroitly framed this law to get ewarms of _ex 
pensively-paid officials about the Patent Office, Thia 
new law may do fora Birmingham double-shanked button, 
but how abuut finely-balanced points of the practicability 
or non-practicability of a process, say, for instance, Young's 
nationally valuable invention of producing parathu oil 
simply by distilling coal at a lower heat thun had been 
gonerally done ? Could all the technically educated lads in 
the nation, much less the Patent Oftice, settle a point like 
this? Never; and yot these points of wu patent are to be 


72 
brushed off with special contempt by a lot of paper officialn, 
and the money swept out of the poor inventors’ pockets. 

Now, Mr. OQhamberlain promised in public that he 
would give the nation and the inventor a patent as caren 
as in other countries, and aiioted an American and Britis 
patent side by side, and said one British patent at 175. 
covered nearly four United States patents at 7/, 10s, each. 
Now what has he done’? ‘The old British patent costa 
1781. for fourteen years, and the new British patent 1541. 
for fourteen years, and now he allows only one modifica- 
tion, necessitating four British patents onsting 616/, for 
fourteen years, whereas you can get four American 
patente for 301. for seventeen years, and American patents 
are now worth double the value of a British patent. 

By the sew law an inventor has to give seven days’ 
notles that be is going to bey his tax, Instead of 
Patent Office mailing that it is due ; this resembles a 

tenant.giving notice to his landlord that he will pay his 
rent a week after, instead of the landlord giving notice 
to the tenant. m 

There is another graveconsideration which Mr. Chamber- 
lain seems to have swept tu the winds, that is, the matter of 
international patents, At the Paris Exhibition a large 
body of men, valuable to their several nationalities, spent 
a large amount of time in preliminary steps to a united 
national understanding on the uniformity of international 

vatent law, If this could be achieved it would be one 
haan round the more harmonious working of nations than 
at presont exists, but this new jerry built patent law 
caste all these things aside with contempt, for the moro 
ambitious scramble to pags more laws ins given time than 
any other Parliament. 
irmingham, July 12, 1884, J,R, 
REVERSING ECCENTRICS, 
To THE Epitor oF ENGINEERING. 

Sin, —Reforring to the above subject, 7 beg to aay that 
rome months ago, When making a amall engine of a novel 
construction, I waa desirous that the reversing gear should 
also if possible be novel, and under thisimprension | tried 
the differential motion in this way. I fixed my eccentric 
ond a mitre or havel wheel on the some boss or tube, and 
placed thei loose on the crankshaft, the starting or 
reversing lever with a boas was then slipped on the shaft 
having @ loose bevel pinion or mitre running on & project- 
ing end opposite, and gearing with the first, thon another 
wheol same as the first was ay What on to gear with the 
pinion, but this was keyed to the shaft, and the arrange- 
mont waa complete, and it answered the purpose; 
although it may be ax old aa the wedge, a model of which 
1 made in wood, In 1858 and in 1859 I saw one in actual 
work on @ locomotive at Monmouth, 

Egham, July 14, 1884. 

MILL ENGINES. 
To THE Enitor oF ENGINEEHING, 

Sin,—In your publication of last woek, I observe a 
xecond lotter from Mr. George Dixon, who, this time, I 
am glad to see has favoured mo with his whereabouts. 

r, Dixon in his recent letter rofers his readors to 
two ongine samples (I presume) of hia own designing 
erected nour home, aignalling one at lernhill, Bury, as 
having oa separate boiler and working economically, 
adding, ‘‘the particulars of its performances, Mr, Ash- 
worth can obtain on inguiry.” What TI solicited was a 
teat from some practical aad impartial party ; however, 
Mr. Dixon soems to have inaugurated another course, by 
Auggesting my applying on the promises, which is at 
variance with my request. 

In Mr. Dixon's concluding sentence, he advances, ‘The 
best form of valve gear to adopt with any particular 
engine muat depend upon the size, speed, and type of 
engina, and cannot be decided off-hand aa your corredpon- 
dent seems to think.” 

In conchiion, if Mr, Dixon has these particulars at 
hand it would probably be instructive, if he could 
(without much trouble to himself) place them in your 
columns, «0 that the less learnod may have tho oppor. 
tenity of improving themuelves, 

Believe me, yours truly, 

Astley Bridge, July 12, 1884. OHN ASHWORTH, 
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SIR JOSEPH WHITWORTH'S NINE-INCH 


To THe Evrror OF ENuIN&KRHING. 

Sin, —Allow me to correct an error which has crept into 
the P.S. of my article on ‘ Modern Ordnance,” which 
appeared in your isaue of June 27, The gun there referred 
to is called a ‘Qin, shot gun.” It ought to be in, 
atecel gun.” It is not unimportant to correct this, because 
in the report which appeared in the Standard of Decem- 
ber 27, 1888, it wax distinctly stated that “‘ the projectile 
waa a shot and not a ahell, and that a shot was necessary 
owing to the great thickness of the iron armour,” 

Without disoussing thin asserted necessity, T beg to 
inform your readers that the Projectile in question was 
not a shot but a steel shell, and in addition to the 18 in. 
of iron, passed through 87 in. of wet sand hard rammed 
in an iron cylinder, then 1, in. of ateel plate faced with 
7 in. of onk and angle irons, and finally penetrated 16 ft. 
into the ground. 

Fired with 10 deg. elevation it attained a range of 7876 
yards. I believe no Woolwich or Elswick 9 in. gun has 
egualled this performance. 


(iro, Hunter, 








Yours truly, 
JAS, x LONGRIDGRE, 
15, Great George-street, Westminster, July 14, 1884. 
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HEALTH AND GASEOUS ILLUMINATION, 
To THE Epitor or ENGINEERING, 
Str, —May I supplement the communication from Mr. 
B, W, Thwaites, published in your last issue, regarding 





ENGINEERING. 


the efficiency of his ventilating gaa 

results of my experience with Siemens’ regenerative 
burners. I have made many applications of them in this 
country, and wi t success, both as regards venti- 
lation and illumination. The Siemens burner is so well 
known that it is superfluous to give a description of it, but 
I may mention that in rooms where I have erected them, 
the atmosphere is now as fresh asin the open air, while 
formerly, with érdinary paren was insupportable. 

9 


ours faith 
Rotterdam, July 14, 1884. M. Suona, CE, 





SAND BLAST PROOESS. 
To tHe Enrron or ENncingErina. 


Srzn,—Referring tothe failure of our a for a 
rb, ea of the ori sand blast patents, aw rted 
the of the inst., we beg to atate, for the in- 


formation of fyour readers, that this decision no re- 
ference to process of arpening filex, which is pro- 
tected by two later patents of 1877 and 1879. 


ours truly 
J. E. MATHEWEON, Secretary. 
Tilghman's Patent Sand Blast Company, Limited, 
Sheffield, July 14, 1884, 
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TRADE WITH RUSSIA. 
To THE Eprtor oy ENGINEERING. 

Sin,—It may be of interest to some of your readers to 
learn the obstacles which are put in the way of foreign 
trade by the Russian authorities. 

We recently had occasion to address a few circulars to 
the local authorities in the various Russian towns. They 
were stopped on the frontier, and have been returned to 
us. This appears to us to be carrying protection to a 
hitherto unheard of length. 

We are, Sir, yours truly, 
MERRYWRATHRR AND Sons. 
Greenwich-road, London, July’8, 1884. 
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INDIAN PUBLIC WORKS DEPARTMENT. 
To THe Evitor or ENGINEERING, | 

Srr,—Your correspondent “A Civilian Engineer, not 
a Cooper's Hill Man” in his letter in your issue of the 4th 
inat., complains that I have in my criticism of his previous 
lotter, ‘* deliberately contorted” some of his assertions. 
annex his own words and my rendering of them side b 
ride, and leave it to your readers to judge if his cede 
have becn contorted ; 


‘*Now whon it came tu 
reducing the Public Works 
Department on account of 
the low financial condition 
of the country it Was never 
to be expected that this re- 
duction would fall on com- 
miasionod officers of the 
army, To do so would 
have needed a special Act 
of Parliament.” 


It is mere bunkum to talk of Acta of Parliaznent when 
every one knows that the Crown can at any time remove 
any officer from the land or ava forces of the realm without 
assigning @ reason. 

T will not take up your space by arguing with “A 
Civilian, &c.,” but will point out one more wisstatement 
which might be called a '' deliberate” attempt to mislead 
your readerk. He states in his last letter (using his own 
words to prevent mistakes) ‘‘ there are still a number of 
ataff corps men employed as civil engineers, who are far 
too goud men to be sent back to ordinary regimental duty, 
they areimnen who ows their position to their own abilities 
and work for ordinary civilian pay without any allowances” 
ee italics are mine). Now, Sir, there are exactly twenty- 

our commissioned military officers, other than Royal 
Engineers, in the engineering branch of the Indian Public 
Works Department, whose distribution and rates of pay 
are as follows; 

One_lieutenant-colonol is a puperaee engineer, 
Class Il., and draws 1627 rupees a month, civil rate being 
1350 rupees. One major is a superintending engineer, 
Claas I11., and draws 1840 rupees, the civil rate being 
1100 rupees, Two lieutenant-colonela and nine majors 
are executive engineers, lst grade, and draw 1427 rupees 
and 1240 rupees respectively, civil rate being 950 rupees. 
One lieutonant-colonel, two majors, and two captains, 
are executive engineers, 2nd grade, and draw 1827 rupees, 
1140 rupees, and 874 rupees respectively, civil rate being 
800 rupees. Two majors and three captains are executive 
engineers, 3rd grade, and draw 1040 rupees and 774 rupees 
reapectively, civil rate being 640 rupees. One major is an 
executive engincor, 4th grade, and draws 940 rupees, 
civil rate being 550 rupees, 

Six of the above officers are employed in the Military 
Works Department. I may add that the ter portion 
of the Roya) Engineer officers who joined the department 
before 1871, draw their pay on the same principle of full 
military pay plus a staff allowance, instead of the con- 
solidated pay plus military pay proper shown in the 
published classified lixts, the former being much a higher 
rate as & rule, 


“That it would have 
needed a special Act of 
Parliament to have re: 
moved military men from 
the Public Works Depart- 
ment in 1879.” 


CiviL ENGINEER, 


Lead Fee re eter 2 erm ereieme rome cemuoemee oes 
ememecomens A ube, 


TRIAL TRIPS AND LAUNCHES. 
THE s.s. Cutch wont for her trial trip at Withernsea, at 
the mouth of the Humber on Tuesday, the lst inst, She 
made several runs on the oenenred mile, and a mean 
speed of over 12 knots wae obtained, the boiler pressure 
bbs a Ib., vacuum 254 in,, revolutions 92(mean), The 
Cutch is @ handsome vessel built tothe order of Jumabhoy 


burners, with the | Laljee, of Bombay, for the pilgrim trade. 


| lamps 
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She is 180 ft, 
long, 28 ft. beam, and 11 ft. Gin. deep, and is fitted with 
engines having cylinders 2hin. and 48in.in diametor by 
80 in. stroke. The construction of both hull and ma- 
chinery has been supervised throughout by Messrs, 
Flannery and lay. 

On June 28 a@ large steamer was launched from Mexsrs, 
Hill's Albion Dockyard, Bristol. Her length is 211 ft., 
breadth 28 ft. 6 in. depth 22 ft. She has two iron decks, 
and all the deok Astings exe of iron or teak, 5 re wad 

or. 8 Oard: Steannhip. pa ® OFe 
leaving the ways she was chrletened the Sohetdh, 


fee ae eae 420-4on steam yoskt, Lady 
6 ui ‘oare, ‘e n 
Taith’ ately W.B. Walker of the Ro cohol, ti 
Club, had her official trial trip on the 


of Forth on 
Thursday the 8rd inst. She measures 159 ft. by 23 ft. by 
14 ft., is classed 100 Al at Lloyd's, and is fitted wit 
engines of 75 horse-power nominal, having oylindera of 
2 in. and 88 in, in diameter respectively, with 24 in. 
stroke, and a steel boiler to work up to 90 lb, pressure. 
With the engine working with steam at 85 1b, pressure and 
making 110 revolutions minute, the vessel attained a 
speed of upwards of 112 knote por hour, 


On Friday, 9th July, Mesera. A. M‘Millan and Son, 
Dumbarton, launched the Regina Margherita, a very fine 
iron screw steamer of 3700 tons gross register, measurin 
415 ft. by 42 ft. by 204 ft. There are four deoks, two o 
which are iron-plated throughout under the wood sheath- 
ing, the other two being of teak. On two of the deoks, ex- 
tending from amidships aft, thore will be accommodation 
for 178 passengers: he dining saloon, situated under the 
promenade deck and abaft the machinery space, measures 
74 ft, by 24 ft. Onthe third and fourth decks iron berthe 
are being fitted to accommodate 1200 emigrants, The 
electric light will be laid on throughout the whole of the 
vessel, and it is intended to have the side and masthead 
lighted by the same means. Mr. David Rowan, 
Glasgow, is supplying the enginos, which are axpected to 
indicate about 5000 horse-power. Thecylinderr are three 
in number, one of 54 in, and two 76) in. in diameter, 
with piston atroke of 60 in. Steam of 90 lb. workin 
resaure will supplied by four double-ended stee 
oilers fitted with twonty-four steal corrugated furnaces 
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I coe patent), The vessel hax been built to the order of 


ignors Rocco, Piaggio, and Figlio, of Gonoa, and she is 
to be employed in their important trade between that 
port and the River Plate, 


On the same day, Messrs. Murdoch and Murray, Port: 
Glaagow, launched an iron sailing schooner, of 247 tons 
gross register, and measuring 130 ft. by $1 ft. by 8 ft, 
She wus named the Rosales, and is the second of three 
vediela in hand to the order of the Argentine Lloyd's for 


the coasting trade on the River Plate and Buenos Ayres. 


With the same tide Messrs. A. Stophen and Sons 
Linthouse, launched the Fenipiets a xteal three-masted 
schooner uf about 800 tons, built to the order of Messrs, 
Jencquel Freres, of Bordeaux, She is intended for the 
Moxican trade. 








An awning-decked steel paddle steamer, named the 
San Martin, and measuring 240 ft. by 34 ft., was launched 
on Thursday, July 10, by Messrs. Napier, Shanks, and 
Bell, Yoker, near Glasgow. She haa heen built to the 
order of the Lloyd’s Argentine Company of South 
America, and has been specially designed fur the naviga- 
tion of the Lu Plata and its tributaries, The machinery 
is being supplied by Mr. David Rowan, G Ww. 





Messrs. Burrell and Son, Dumbarton, on the same day, 
launched the Bormida, an iron screw steamer of 3150 
tons, gross register, and measuring 820 ft. by 87 ft. by 
27 ft. Fin. She has been built to the order of the.Sucieta 
Italiana de Trasporti Marittimi Raggio, of Genoa, under 
the superintendence of Mr. Androw M'‘Gechan, and is to 
be supplied with engines of 1800 horse-power by Mossrs, 
Duncan, Stewart, and Co,, Glasgow. 





On the orang Oey the screw steamer Kii Maru, a 
vessel of about 1400 tons gross register, built and engined 
by the London und Glasgow Shipbuilding and Engineer. 
ing Company (Limited) to the order of the Kindo Mayu 
Kaisha, of Tokio, Japan, had hor official trial trip on the 
Clyde. Qver a continuous run of six hours’ duration a 
speed of 12 knots per hour was attained. 





The screw steamer Washiati, built for the Bombay 
passenger service by pee Dobson and Charles, Grange- 
mouth, and engined by Messrs. Dunamuir and Jackson, 
Govan, had her official trial trip on the Firth of Forth on 
Friday, July 11. During a run of several hours a speed 
of 114 knots was attained. 





Mesara, W, Simons and Co,, Renfrew, on the 12th inat. 
launched the Beta, a screw steamer of novel design, 
which has been built to the order of the Corporation of 
Liverpvol, under the direction of Mr. Dunscombe, their 
engineer. Bhe is intended for carrying 400 tons of the 
city refuse ten miles out to sea, where it is to be inatantly 
deposited through the vessel’s bottom in 60 fathoms of 
water. The bottom doors are simultanconsly opened and 
closed by steam appliances, and the vessel is so fitted that 
water ballast, amounting to about 60 tons, takes the place 
of the discharged cargo. All the machinery and other 
fittings are very complete. The Beta is the second steamer 
of the euine sort constructed by Messrs, Simons and Co. 
ar a Liverpoo] Qorporation, her predecesvor being the 

pha. 
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The new paddle ateamer, Duchess of Connaught, built 
to the order of the London and South-Weatern and the 
London, Brighton, and South Coast Railway Companies 
by Messrs, Aitkin and Mansel, Whiteinch, and’ engined 
by. Messe. John and James Thomuon, (tlasgow, had her 
official trial trip on Saturday, 12th July. Like her 
consort, the Duchess of eaneare which left the Olyde 
two or three weeks ago, she is Intended for the service 
between Portemouth and the Isle of Wight. On the 
measured mile at Wemyss Bay she attamed a pee of 
rab 15 knote per hour, She whe d ed by Mr. W. 

roudley, superintendent engineer to the London and 
Brighton Railway Company. 
by 304 f.. bull by “Messrs Napier, Shanks, and Bell 
oker, for the Union Steam Navigation Com 
Tokio, Japan, and eng. Messrs. Jas. Howden and 
Co., Glasgow, had her official trial trip on the Clyde. 

¢ engines, which are of the direct-acting compound 
type, have cylinders of 86 in. and 68 in. in diameter, re- 
spectively, with piston stroke of 44in. The mean speed 
attained was equal to 13% knots per hour, or about two 
knots in excess of the contract speed. 


Messrs. Burrell and Son, Dumbarton, on the 12th inat., 
launched an iron screw steamer named the Wellington, of 
Launceston, and measuring 130 ft. wy 21} ft. by 8 ft. 
Sho has been built to the order of Messrs. John Terry 
and Co., London, and is being supplied with engines by 
Messrs. Ross and Duncan, Glasgow. 


' 
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FOREIGN AND COLONIAL NOTES. 

A Dull Ratlway Journey.—The Main Central Rail- 
way of Queensland is now open as far as Pine Hill, a 
distance of 252 miles from Rockhampton. There are two 
or three short stretches, such as, for instance, when oroas- 
ing the Gogango or Drummond Runge, where a traveller 
would find it worth while to look out of the carriage 
window, but for the rest of the journey there are dreary 
miles of diamal-looking brigalow scrub, The weary mono- 
tony is only broken by the train pulling up at a wayside 
wtation, which may be surrounded by half a dozen other 
buildings, or perhaps stands alone in its solitude. 


Belgian Coal Exports, —The exports of coal from Bel- 
gium in the tiret four months of this year amounted to 
1,481,685 tons, as compared with 1,277,898 tons in the cor- 
responding poriod of 1883, France figured for 1,408,823 
tons, the Low Countries for 3,062 tons, and other 
countries for 40,900 tons. 


New Zealand Cval.—The Springfield Colliery Compan 
has finished its boring operations with a diamond drill. 
The company has put down two bores at some distance 
from the present shaft, une to a depth of 300 ft., the other 
about 650 ft. The company passed through four work: 
able seams of cual, varying froin 3 ft. to 5f ft. in thick 
ness, the lowert at 645 ft. The coal, though not bitumi 
nous, is superior to that now worked. The Shag Point 
Company has arranged to test its ground with the same 
diamond drill, 


Queensland Ratlways. — Tha South Brisbane Branch 
Railway, and a branch from Warwick to Killarney, were 
vpened on June 2, The Brisbane Valley Branch was 
opened on June 16, 


Victorian Ratloays,—The Victorian Minister of Rail- 
ways is now receiving deputations, almost weekly wren 
local olaims for railway construction, in view of a Bi 
sromised for next session, Tho moat important of the 

eputations has bean one urging the making of a line 
through South Gippsland to Port Alberton, which would, 
among other advantages, open up a direct reciprocal trade 
_ with Sydney. Mr. Gillies promised that the proposal 


should be thoroughly explained and all that could be BR 


urged for it laid before the Victorian Cabinet. 


New Zealand Railway Progress.—The project of the con- 
struction of a railway to connect Auckland with the lake 
district of the north island of New Zealand, which has 
been subject tu many disappointments, is now in a fair 
way of consummation. i Christmas the line will be 
constructed from Morrinaville, where it joins the Govern- 
ment railway, to the extremity of the Patetere block. 
From there to Ohinemutu the railway will be made under o 
Railways Construction Act, under which the (tovernment 
Nie blocks of land in aid. The agreements could not 

itherto be completed, as the Government had not acquired 
the necessary lands from the natives. There is now, how: 
ever, a fair proapect that this will be done within a short 
time, so that the construction of the line may be pushed 
on to Rotorua, The railway will open up an enormous 
extent of fertile country, amd wifl greatly increase tourist 
trattic to the springs of Rotorua and the remarkable 
terraces of Rotomahana, 


Defences of Auckland (N.Z.),—Major Cautley, who has 
been in Auckland for several weeks past inspecting the 
harbour and su eager surveys ‘which have been 
made in connection with a plan for the defence of Auok- 
land, bas returned to Wellington. The surveys are not 

et complete, but the results of the unfinished portion of 
the work will be forwarded to Major Cantley at Welling- 
ton, His Hxeellency the Governor, who has given the 
question of the defence of New Zealand much attention, 
in of opinion that the defensive works peaures for Auck- 
land will not be costly, and has a high opinion of its 
natural advantages. It is likely that the chiof defensive 
point for Auckland will be Mount Victoria. The survey 
operations have been devoted to ascertaining the diatance 
from that point of the various channels by which vessels 
could enter the harbour. 


Railways in New South Wales, —An extension of the 
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Great Northern Railway of New South Wales, from Armi- | 
dule to Glen Innes, has been completed and opened for 
traffic. Ten locomotives have arrived from England, for 
use on the New South Wales Government railways. 


German Steam Navigation, —The German Federal 
Sonne has voted the payment of an annual subsidy of 
’ 











000!. for the establishment and maintenance of an 
efficient line of mail steamera between Germany and 
Australian and Eastern ports. The North German Lloyd's 
ma Company intend to undertake the proposed 
subsidised service, 


Steelin France.—The consum 
forms has enormously in n France during the last 
In 1878 consumption amounted to 198,000 
tons; in 1882, it had grown to 486,000 tons, 


The Corinth Canal.--The outlay of capital made u 
the Isthmus of Corinth Canal works to the close of 1 
was 185,900/. The outlay made in 1888 was 92,1051. In 
this sum works properly so called figured for 57,2h4/,, and 
15,622]. was expended upon the construction of two large 
dredging machines. The balance waa represented by in- 
tereat on shares and pa of management in France 
and Greece. The available reamitces Or the company, in- 
cluding its uncalled capital, were estimated at the com. 
mencement of 1884 at 970,453/, It is officially anticipated 
that the canal will be completed in the course of 1886, 

Railsin France.—The consumption of rails in France in 
1882 was 377,000 tona, of which 350,000 tons were ateel 


rails, The corresponding consumption of rails in France 
a a was 220,000 tons, of which 85,000 tons were steel 


ion of steel in various 


The Province of Lidge. —The production of coal in the 
province of Lidge last year was 4,195,000 tons, The cor. 
responding production in 1882 was 3,{4,000 tons, 


French Mechanical Industry.—The Fives Lille Company 
has obtained an order for some compressed air caissons 
intended to be used in connection with some submarine 
works about to be ‘carried out in the Island of Réunion. 
The Denain and Anzin Forges Company is stated to have 
recoived an important order for iron sleepers. 


Se rea PATENT 


Courinen sy W. LLOYD WISE. 


SELECTED ABSTRACTS OF SPECIFICATIONS PUBLISHED DURING 
THE WEEK ENDING JULY 12, 1884. 


The number of views Hage in the Specification Drawings ta stated 
in each case after the price; w 
Specification is not tlustrated. 

Where Inventions are communicated from abroad, the Namea, 

of the Communicatora are given in ilalica. 

one of Specifications may be obtained at 38, Curaitor-street, 

hancery-Lane, E.C., either personaly, or by letter, enclosing 
amount of price and postaye, and addressed to Mr. H, Reaver 


LAOK. 
OF APPLICATIONS FOR PATENTS, 


bey 


1884 1888 1853 
July sth 56 0 
Oth 5h 13 ll 
10th 47 
llth 48 11 
1th 8 8 '— (wo 
18th a | 82 s 
14th 12 
Total for week ec 7 
Total from January lst to| 
July 14th (inclusive) = 10,146 3483 1680 
1882, 
4179. Ventilators for Rallway Carri ce. 


FTIAZOS, EC. 
. B. Brandon, Paris. (Prince FP. J, D'Aragon, Paris’ 
(ad. 18 Figa.J—The first and second claims are now disclaimed 
Thoy are : J, The use of water, or other suitable liquid, introduced 
into a box or caso for purifying and renewing tho air inside railway 
carriages and other vehicles substantially oa herein described, and 
shown by & pipe issuing into the box or case and dipping into the 
water or placed above the same, 2, The use of wheels with straight 
or helical wings placed so as to increase the volume of air to be 
introduced into the carriaycs as hereinbefore described. The 
third and only remaining claim ia retained, and infor: The herein: 
before described ventilating apparatus made of any suitable shape, 
material, or size according to the shape for which it is intended, 
(Leave to amend granted. June 20, 1884). 


1883, 

5390,_ Stecring Gear for Ships: W. H. Marfield and 
G. fT. Burden, Newoastie-upon-Tyne. (6d. 20 Fiys.)- 
Keferring to the illustration, on the shaft ¢ ia plaved a pinion ¢-, 
which can be moved longitudinally by means of a clutch, con 
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sisting of an Sncline g and a straight surface on either end of the 
pinion, The inclinew buar ayainat corresponding inclines / on the 
shaft. If the steering wheel be turned jn elther direction tho pinion 


Te none are mentioned, the 
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will thus be shifted Jongitudinally in one or the other direction 
Mong the whaft, the oxtent of the sliding motion heing limited by 
the wtraight surfaces, The pinion c2 is coupled to the steam valves 
soverning the admission to two cylinders d, and is always in gear 
vith wn spurwheel } on the shaft onrryiny the chain barrel @, the 
steam being thus shut off as soon aa the rotation of the steering 
Wheel is stopped. The engines can be disconnected by means of 
the lover j. A screw and nut or pin and slotted sleave may be 
ebb for the sliding clutch arrangement, (November 15, 


6401. Cutting Nails and Sprigs: G. Williamson 
meds. (6d. 6 Fiys.|—A sories of cutters carried by a whool or 
disc ipsa before a rest cutter in such manner that a nail or sprig 
is cut from a strip of metal fed thereto, Referring to thy illustra: 
tion, the striking cutters © are carried by a wheel or disc mounted 
in stationary bearings and rotate before a cutter carried in the 
rest E. The cutters may havo their edge altornately paralled to 
the axis of the wheel or Inclined thoreto, The rest E iv caused 
thus caused 
by the strik- 


to vibrate horizon by a cain, the rest cutter bein 
alt to the varying angles presanted 


to accommodate itee 





"ing cuttcrs. Two small boxes or resta are situated on sither side 
of the rest and carry the head props which as the reat vibrates are 
alternately brought under thestripand support the head of the sprig. 
The feed rollers are ot poke by means of a worm © secured to 
the worm spindle, and gearing witha wormwhool P. Thespindle 
q is arranged on one aide of the machine and ia operated by the 
bevel gearing as shown. Tho illustration shows a frictional 
clutch arrangomont operated by the lever V for reversing the 
feed arrangement for throwing the metal strip out of the machino 
when it has become two short. (November 15, 1883), 


5535. Telegraphic Relays and Repoaters: J. H. 
Johnson, London. (J. A. Maloney and G. W. Cunper, 
Washington, (.8.4.) (6d. & Fige.J—The coro of the clectro- 
magnet of a telegraphic relay is formed of a bundle of soft iron 
wires, onc arm being covered with a coil or helix, and being in 
close proximity to the other arm, An armature ts arranged to 
vibrate in front of both poles. Referring to the illustration, one 
arin of the magnet ig covered hy the helix c, and the other aru B 





is left bare ; the two arn are artminyed in the aame vertical plane, 
The helix ¢ is so wound that the groatest number of coils is at the 
front, and they thence gradually decrease towards the neutral 
point. A soft iron lever vibrates before the poles, its axis of 
vibration belny below the level of the lower pole, and at right 
angles to the vertica) plane in whieh the army He, ¢ is the ordinary 
adjustable retractile spring, and fand g the screws for adjusting 
ithe range of movement of the armature, the local circuit heing 
dosed through the screw y. (November 27, 1483). 


6617. Driving Wheels of Road Locomotives: T. L. 
‘\weling, Rochester, Kent. (Ud. 3 Figv.)—The wheela aro 
constructed with funer rings or tyres suspended within an outer 
ring or tyre by coiled eprings, which are always in compression, 
aud with the outer ring or tyre formed with internul flanyes to 
come on opposite aides of the ipner ring or tyre to prevent wide: 
way movement of the central portion uf the wheel. This was 
fully illustrated and described in our issue of February 29, 1884. 
(December %, 1883), 


5619. Telegraph and Telephone Wires: A, J: 
Boult, London, ((7. Gray, Boston, U.S.A.) (dd, 4 7°". * 
The conductor is tormed with a series of upiral grooves, care bei i 
taken to comprean the solid central part leaving the ribs uncont- 
pressed, the object being to increaso the conductivity of the 
central portion, and go lessen induction, (December 8, 188%), 


5650. Wood-Paving: R. Hall and C. C. Woodcock, 
Leicester. (4d. 8 Fyje.jJ—The wooden blocks are grooved, 
and the ends so shaped that when placed end to end they form a 
slot. The blocks are placed end to on, and strips or picces of 
wood are placed between each row forming the counterpart of the 
alota in and between the blocks. The blocks thus laid form com- 
paratively small wood eae with a considerable gap between 
them, the gaps being filled in with concrete or like material. 
(December 6, 1883), 


5658. Sheet or other P for Making or Pro- 
tecting Foundations bolow Wator Level &o.: W. P. 
Thompson, Liverpool. (Ff. Paponot, Paris). (sd. 18 Figs.) 
--The sheet Fauld of U. TJ. or other suitable snapo in joined 

angea, the object being to present a shapo capable 
 adete in the vertical and also in the hori- 
(December 6, 1883), 


together by 
of atanding strong 
zontal direction, 


porlin. (Dreysc and Collentusch, Summerda ing de (6d. 
6 Fign.|—Reterring to the illustrations, the switch shh ) is con 
nected with the lever operating the ordinary optic sigual board or 
disc, and consists of an insulating disc adapted to be operated by 
the algnal lever and prov iced with the metallic segments dy 
(Fig. 2) surving respectively to connect two pairs of meng one 
correaponding to "line blocked” and the other to “line clear.” 
The commutator B (Fig. 1), shown in detail in Fig. 3, comprises four 
instulated metal springs A, 1, &, ¢, provided with rollers pressed 
against four metals trips on an insulating prisin reating with its low 

ond on & lever « operated by the passing train, When the algual is 
aet at line blocked, the current from the battery passes by the 
xtrip dof the commutator A, to thespring &, consnutator B, spring 
, magnet a', and through a galvanoacope to earth, the other pole of 
the battery being connected to carth through the apringa Ad, If 
a train now ralsea the lever and priam, the curront passes across 
the diagonal strip of the commutator B, and the current through 
the clectru-maynet @1 is reversed; the spring 7 then withdraws 
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the arinature, disengaging the latch &!, and permitting the weight 
¢' to fall and ignite the righ p. The introduction of a new 
cartridge, and resetting of the a tus, ie effected by hand. 
When the signal is at line blooked, the current passes by the plate 
7 of the commutator A through the magnet a' and to the othor pole 
of-the battery, The cartridge (Fig. 4) comprises a strony case and 





containgat each end a wedge so that tho cartridge can he bound or 
chocked outside the wedge. The wedge at the upper ond is bored 
outin the centre for the purpose of receiving a pin which when 
struck by a bolt placed immediately above acts on the priming 
composition firmly secured to the lower end of the upper wedfo. 
A cap closes the top of the cartridge. A similar arrangoment for 
disengaging a weight for fring torpedoes and cartridges Je illus- 
trated. (December 7, 1883). 


5669. Marine Engines: R. Wyllie, West Hartle- 
pool, (id. fh Hh plea triple expansion engines the low-pressure 
rylinder is placed betweon the high-pressure and intermediate 
oVlindera, and thu exhaust, belay led down the back column, enters 
the condenser at about the middle of itslungth. A single eccontric 
is Used for each valve, the actions for reversing and for varying 
the cut-off belng obtained by altering tho oblique position of tho 





link or guide picee. Tho rod of the cecentric Is arranged to act as 
a levor with a fulorum reciprocating upon the guide picoc. A stud 
fixed on the eccentric rod, and moving in an approximately 
elliptic path, has jointed to It a rod Peatieneting motion to the 
valve through alever or rocking shaft. Tho illustration shows 
one cylinder 7 with its valvo casing 6 arranged above the con- 
donser 8 (Deceombor 7, 1883), 


for Thrashing Machines: | 


Ge SU Swe wan) wwe), wounw: e Viewwews wwe" 
bpourn, Cambridge. (td. 4 Mivs.]— This relates to appa- 
ratus of thekind in which auet of yielding pronga or tines com- 
bined or alternated with a set of rigid prongs or tines are arranged 
ahove tho distributing oylindor for the purpoau of preventing the 
corn being fed in excessive quantities: to the drum. 
tines aro made adjustable, and the position and motion of the yleld- 
ing tines can be varied. This rolutes nlso to a curved prong rising 
through the feed board and receiving rocking motion in the 
direction of the distributing cylinder for the purpose of asaiatin 
to convey tho corn thereto; to a balanced guard for the dru 
feeder; to the bow form of the tines ; and to providing the oscil- 
lating tines with outters, (Decoinber 11, 1883). 


. For Bolts, Sore &o.: W. Ho 

Pilla (ad. Metts |-The framewer of the machine ts simi 
to that described In Npecitication 288% of 1860, lteferring to Fig. 
the ripping dies dare operated by a lever fulcrumed at J, an 
a upon by a slide bar operated by a cam on the main shaft. 
The har is received ina depression t {tn the main frame and the 
alide bar & forced forward to bring tho plunger ¢ against the bar, 
A paw! pon an outer aliding bar drawn towards the dies d by 
aprings engages with @ rack on the bar &. This outer alide bar 
carrios & box-like tool ¢ which surrounds the heated end portion of 
the bar which projects beyond the gripping dies, and at the part 
adjacent to ¢he dics In recessed out #0 as to recelve sufficient iron 
to forin the equare neck ; the paw! p» being released by a treadle 
before the plungor ¢ can act, the plunyor # forcos up hot iron 





and fills the dies d and the tool ¢, thus forming enlargements for 
the head and neck. The treadle helng now rel the paw] 
falls in gear with the rack, and tho outer allic bar and the bar 
are drawn back by the spring l, The gripping dies are at the same 
time rel e formed head is thon placud between the dies 
ns. tI hammer to igs the aiuars Leal of the nec and 
e.afterwards upon by a secon 0 ng dice fo 
receiving a further caeanire to finish the Pee Feuer ie 
fulcrumed at w, and operated by a vib g shaft « operated 
by an eccentric on the shaft. An air oushion cylinder is con- 
nected by a elide $ with an arm 3 projecting from the shaft 2, the 
ition of the alide varying the length an waleht of the blows. 
e slide used for finishing the head is oporated by a cam or 
eccentric, and the too) or hox is countersunk the shape of the head. 
Tho bolt may then be cut to length by shoars rated by the 
slido that closes the gripping dies. (December 12, 1888). 


57%. Puddling and other Furnaces: J. Lones, C. 


Tho rigid |@ 










ENGINEERING. 





6 Figa.J—The air supplied to the furnace in highly heated by the 
waste heat of the furnace. Referring to the illustrations, a re- 

enerative chauiber & is constructed in the stack a, and at about 

he sane lovel as the puddling chamber ¢. It communicates by a 
passage | with the air collecting regonerntive flue m, and by means 
of horizontal pipes p, with the hollow bey t, the air Jug 
through the chambers & and m, and pipos p being heated thereby. 
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A yortion of the heated air is delivered to the top of the puddlin 
chainber immediately over the hollow abies by tneans of vertica 
tlues connucting the cross flue r and the hollow bridge i, the under 
side of the cross fue being provided with upenlans: Hoated air 
may be supplied to the flue x by horizontal pipes in the crown of 
the gas producor ¢. During tho boiling stayo of the puddling 
proccss the dampers inthe malin flue and chamber amare closed, the 
chamber m being heated. In tho first staye ani the third or 
balling stage, these dampers are opened, the air passing through 
the chambers belng heated. A steam boiler may be arranged 
within the chamber &. (December 12, 1383). 


‘5721, Gas Motor Engines: E. C. Mills, Manchester. 
@d. 10 Figa.)—This relates to gas engines of the type described 
fi Specification 6062 of 1879. The illustrations show tho arranygo- 
ment for admitting the charge to the cylindor. The valve Dd is 
@ .ted within the valve chamber a and Js fixed to a spindle ¢ pass: 
Lig through a gland and provided with a slotted head acted upon 
by a lover e which tends, by means of a spring /, to open the valve. 
The spring is provented from opening the valve except at the 
desired time by means of a lever A bearing on the cam i. The 
lever ¢ is lovked by a lever connected to the governors, and the 
yalve cannot be opened until the lever is released on the speed 





oming too slow. To atop the supply from the pump to the 
esorvoir, a releaso valyc, on which are seated a number of small 


‘valves which act as outlet valves from the pump and open against 


cushions, is employed. The charge ie ignited by a platinum 
himble projecting into the ignition chambor which communicates 
with the explosion chamber, A nozzle projecting Into the thimble 
is fed with the compressed mixture, the admission being controlled 
by acamon the main shaft, The charging mixturo is stored {n 
a chamber having a self-varying capacity, the gases from the 
pamp having access to a chamber having on one wide a flexible 
diaphragm which yields to admit the charge. The back of the 
diaphragm is exposed to gases at a eg correspondin 
that uired in *+- explosion chamber when charged, 
mber 18, 1888), 


5728. Seats and Bleeping Berths of Railway Car- 

: J. and F. H. W. Livesey, London. (td. 
7 Fige.)—This relates to the arrangement and constryction of the 
goats and sleeping berths of rallway carriages in such ® Inanner as 
to give improved accommodation, and to facilitate the operations 
required for adapting the compartments of a carriage for sitting 
or sleeping, (December 14, 1888), 


5766. Production of Aluminium: G. B. de Over- 
beok, London. (H. Niewerth, Hanover), (2d.J—This con- 
sists in the decomposition by means of an electric current of & 
salt of this metal with an organic acid, or of a mixture of salts 
from which the above salts are generated, or of sodium or other 
chloride and sulphate of alumina. (Decomber 15, 1883). 


5766. Hansom and other Cabrioleta: C. A, ¥ ya, 
Eastbourne. [id. 1 ay ae curved roof is constru in 
two parte, the one fitted to slide concentrically within the other so 
that it can by a singlo movement he projected forward and down. 
ward to form a hood yiving shelter to the passenger. (De- 


cember 17, 1883 

5808. Printing with Metal mogravines Direct 
from the Oyiin ers of Rotary Web Printing Ma- 
chines: T. elds, Bradford. [4d.)—The ‘river’ of the 
block is set up in the forme in ite required position, and is aur- 
rounded by the descriptive matter in type. When the forme is 
completed an impression is taken thorofrom in papier-maché and 
the mota) plate is then caat from the papier-maché mould. The 
plate of the block is heated in asand bath or superheated steam 
chest, wrapped in blanketing, and curved to the required up 
in moulds and ia secured by screws into the concave bed of the 
metal plate. (Decombor 19, 1888), 

6815. Contr 
Fluids: F. A. George, London, and ee. 
Cook, Sheffield, ie the object is to apply electricity for 
automatically governing or controlling the supply of steam to 
tho cylinders of engines, &c. In one arrangement for marine 
a i the level of water ina tube is caused to vary the resletance 
in the circuit of a solenoid acting on # lever controlling the valve 
as described in Pollard's Specification 1217 of 18607. As applied 
to engine driving electrical genorators, the solenoid ts arranged 
in the circuit of gonorator and controls the engine according to 
the realatance in the circuit. Tho solenoid is also arranged to 
close the circuit of a second generator by means of mercury cups 
whet the first gencrator has reached the limit of ita power. Other 
arrangements are described. (Decembor 19, 18838). 


86356. Compounds for Insulating, Frosecting, &o. : 
A. Muirhead, London. [$c Gutss-peroke is diseolved out 
of raw gum by ineans of melted affine wax or other hydro- 
carbon, The mixture produced is then treated with hot water or 
ateam to remove mechanical impurities, or with bi-sulphide of 


(De- 


carbon. A ainall quantity of sulphur or finely-powdered silicated | 


compound may be added to the ne wax. The gutta-percha 
obtained as above may be incorporated by hot mixing rollers with 
the elastic spongy mass obtained by mixing paraffine oll or other 


, th 
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(Jury 18, 1884, 


and a vegetable oil, the 
the excess of 





hydro-carbon with bisulphide of carbon 
compound produced being washed in paraffine oil, 
which Is pressed out. (December 22, 188%). 


6841. Desiccat Wood: GC. D. Abel, 
(J. A. Koch, Galveston, Texas, U.S.A., and W. Herre, 
(2d.}--The timber is placed in a receptacle and surrounded with @ 
hygroscopic substance, such as chloride of sodium, which may be 
nixed with antiseptic substances. (December 22, 1683). 


5647 Reoovering and O Tin frem Tinned 
Motallic Aurfaces: A. P. iolegte . (2d.J—The 
tinned surface je placed in a solution of @ caustic alkali, and an 
electric current is passed shrews the bath, the surface forming 
anelectrode. (December 22, 1888), 


5886. Treating Zinc Ores: ¥. C. Glaser, Berlin. 
(G. v. Kramata'eche Erben and R. Weester, Kattowite, Prussia). 
(6d. 2 Hiys.J—Tho zinc ores ave mixed with the necessary quan: 
tity of reducing material, arranged in a cupola-llke shaft furnace 
and subjected to a temperature raised to a white glowing hoat 
until the escapo of sine vapours ceases, The illustration shows 
the construction of the furnace, consisting of a shaft A closed by 
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floor plates B thes with counterweighta and turning on axes. 
A layer of sand protects the plates from injury. The zinc fumes 
are carried off through the passaye C. Cold or heated air is intro- 
duced through nozgles or tuyeres in the side walls. The sino 
oxide ts collected in the usual manner ina chamber, the floor of 
which is provided with openings by which the oxide can be re- 
nmiuved. (December 28, 1883). 


5894 Vessels or appeserns wed to Corrosive 
Action: J. Imray, London. (H. Evyells, Berlin). (2d,)— 
The vessels arc constructed of a hard alloy of lead, such as typo 
hy having lead fused on the exposed surfaccs. (December 28, 





UNITED STATES PATENTS AND PATENT PRAOTIOR. 
Descriptions with illustrations of inventions patented In the 
United Statos of America from 1847 to tho present time, and 
reporta of trials of parent law cases in the United Statea, may be 
pedilraapee Rratis, at the offices of ENGINBBRING, 35 and 36, Bedford- 
reet, Strand, 


THE PARKES MuskuM.—At the annual meeting held 
July 9, Captain Douglas Galton in the chair, a letter wag 
read from the Duke of Westminster, regretting his 
inability to attend tho meeting, and a report was read _by 
the Chairman of Council showing the valuable work that 
had beon carried out by the museum during the past year. 
Twenty-one lectures have been arranged for by the Council 
and delivered in the museum by some of tho best autho- 
rities on hygiene and sanitary science. These lectures 

ave contained much valuable information, and have 
dealt with a majority of the Fh dey included in the scope 
of the museum in @ most useful and interesting manner, 
The museum has been largely used by lecturers on 
public health, and other skilled teachers, for practical 
demonstrations to various classes of studenta, &c., who for 
this purpose have been admitted to the museum without 
entrance fee. In this way the special advantayes offered 
by the museum have been utilised for the purpose of 
instructing a Jarge number of students and others who 
by the nature of their several callings, may be expected 
in various ways to exercise an important influence in the 
promotion of health, in connection with the construction 
of dwellings and otherwise; and the Council are glad to 
report that the facilities thus offered have been fully 
appreciated, both teachers and students having expressed 
& dexire that further opportunities of the same sort might 
be afforded them. The members numbered 91 on June 
30, 1883, just after the opening of the museum. They now 


number 260. J)uring the year the museum has been 
visited by 6870 people. “The :amented president, His 
yal Highnoss Prince 


ood “pat Duke of Albany, in his 
inaugural address of May 26, 1888, said that the sole 
object of the museum war to disseminate, and tofhelp 
others in disseminating, the laws of health. The sphere 
of work thus foreshadowed by the late Duke of y 
has, as will be evident to those who peruse this report, 
become an accomplished fact in every particular. The 
Council cannot believe that the very m te amount of 
money which is necessary for the Vicker extablish- 
ment of the museum, will be withheld; or that the public 
will allow an establishment, the welfare of which 

Duke of Albany had so much at heart, to languish for 
want of funds. The utility of the muscum has ino 
month by month, Tha museum has clearly met a grew 
public want, and the Council would again strongly urge 
upon the members, and upon all who are interested in 
sanitation, to use their personal influence, so to increase 
the number of members and life members that the future 
. ~ valuable an institution may no longer be a matter of 

oubt. 
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London Representatives: 


LEWIS OLRICK & CO., ‘MATHER & PLATT, 
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Have within the last three years been made and 
erected in all parts of the world. 


“USED BY ALL THE PRINCIPAL GOVERNMENTS AND LEADING oe we 
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F. G. BONE’S Patent COMPOUND TUBULAR CORNISH BOILERS. 


Ten most important features connected with We beg to call attention to the sizes and power 


1, Simplict ie cae 2. Saving of Fuel. of these Boilers, showing the amall amount of 
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8, Greater Heating Surface. 4. Decidedly cheaper. apace they occupy— 
5, Can be Easily Cleaned, 6. Most Durable. Sft. long, Bit, Oin, diameter, 20-horse power, 
7, Accessible for Repairs without Disturbing the l0ft. ,, 5ft. 6in. e 80 i 


Tata See oo pm 
bale aa ; . : oars 12ft, 9? 6ft. Oin. ry) 40 99 


13tt. ” 6ft. Gin, 99 50 ” 
laft, ,, if. 0in, ,, 60 " 
15ft, ” 7ft. éin, ” 70 1) 
1éft, y] Bt. Oin. ” > rT) 
bg ag in 7) 


other Parta. 
8, Great Economy 1d Boiler Space. 
9. Will Bare ote either*Tan, Breese, Small Coal, or 
10. Is Raperedin: all Others, 
Testimonials and Price Prices on Application. 


SOUTH LONDON BOILER WORKS, LONG LANE, BERMONDSEY LONDON. 


A LARGE NUMBER OF PRACTICAL MEN KEPT ON HAND SPECIALLY FOR BOILER REPAIRS 


DICK, -KERR « Be & 'CO., Engineers and Contractors, (: 












Five Madals doramdod Calcutta 
ternational 2 ee stadia 





oor MANUFACTURERS OF 


~ KERR'S PATENT. 


PORTABLE =e 









Vey \ 





Seem | SUITABLE FOR MINES AND 
“ ent 
BOP hs PLANTATIONS. 
ear Ay 


ok WAGONS & LOCOMOTIVES 


For ALL Cuassus oF Work. 





‘} 


» a ; ciel Maa 










: af 
ae as on Catalogues and Prices on 
oi ao ae? N application. 0 


co ‘22. 










as. 
TN rE is 7 









Vertical Engine Type No. \, Vertical Engine, Typ oe No. 2, a2 Semi-Pertable Steam En ine made 
h Vertica! Oross Tube with Vertical Mul tubular he Road. with BM le or Double Cylinders, 
wi Beller, 24 to 42 HP. Soller, | to 3 Horse Power. Traction Engine with Finishing Thrashing Machine and Gtraw Elevator on ¢ oad © 35 Horse Power, 


R. HORNSBY & SONS, | ‘Limited, 








\ ’ 
ae \e ee bee pamercs Sa 








and Patent area a >mpound Engine, 6 to 50 Horse Power 
er above (as shewn) or separate from 
the Engine, as mesinee: 










m vad Narrow Gau Traction ; Patent Thrashin; anak 
"a or A reeltural Patent Portable Steam Engine, made with Single Finishing ashing, 8 Machine. with Bol 
acasiaa lve. or Double Oylinders, and from 2} to 36-HP. 






— 


meee 


Fixed Hor ‘ men ne, (0 to 60 H Power, onate — 
with nzontet Blears Engine, Expansion rae Pe Highland glen 5100 First Prize Gtring Sheat-Binding Marvester. : 
! hinery, Ploughs, Dressing Machines, Corn Screens, Turnip Outters, Root kc., SEE ILLUSTRATED CA, UES in ‘Frenoh 
For Particulars of the most modern improved and successful Agricultural ag gdh F — a - ine nvr og nip Pulpers, ‘ALOG Ragtidh, ' 


ARES OF CaerT IRON, CHILLED, WROUGHT ‘IRON, MALLEABLE IRON AND STEa., OF PATTERNS TO Suit aney Ns le OF pp sy 
At the most important Se eeticinne and trials since 1874, R. HORNSBY & SONS’ Specialities have gained 597 PRIZES, including 65 Gold Medais, FIRST PRIZES 


London Of? TETLEG ATE TRON WORKS, GRAM Te aa = 





Jory 18, 1884. ENGINEERING, xxix 


AOR nko lian sath gm amen eer 2 ven 
Be eee eee mente ome 


TAMES FARMER & SONS, 


ADELPHI STREET TRON WOEKKS, SALFORD, MANCHESTER, 


STEAM ENGINES, BLEACHING, FINISHING, DYEING & CALICO PRINTING MACHINERY, 


WIRE M ACHINERY ; es COMPLETE PLANT FOR 
Consisting of Continuous and other Rolling Mills, a L i N OLE U M MACH l N E R Y 














Wire Pointin aon vive Looms, Wire esting | aes: , S > Two-and: fous Yar Acai 


ire Blocks, &e. 







BRASS& COPPER “parent” 
TUBE MILLS. Dryingé Pulveriing 


- =f 
4 


by Wrought Iron == 


4 For Excrementitious 
: . = Matter & other Materials 5 
seen ae a ct ae 





nr and Compounds. 
— MACHINBRY. eee = me” wacuiNeRY IN GENERAL 4 
OOPPER TUBE novaee i LATHE, PATENT DRYING “AND PULVERISING MACHINE. POWER WIRE LOOM. DOM. 4880 


Fi 





R B BRIOK TILE, & PIPE MACHINES, 
JOHN WHITEHEAD & CO : 


ADBURT WORKS, PRESTON, LANCASHIRE, 
HAVE BEEN AWARDED 


oy FOURTEEN PRIZES by the Royal Agricultural Society of England, 


CALCITE | INCLUDING THE SOCIETY'S SPECIAL SILVER MEDAL FOR SUPERIOR EXCELLENCE, 


SMUAGee Aso Awarded the PRIZE MEDALS of tho INTERNATIONAL EXHIBITIONS of LONDON, 4864, 4862, and 1874; PARIS, 1808, 1866, 1867, and 4878, 
ILLUSTRATED CATALOGUES FREE ON JATALOGUES FREE ON APPLICATION. 4007 


Shs \ TR poe — 


BELL’S ASBESTOS 



















BELL'S PATENT ASBESTOS BLOOK PACKING, for High-pressure Engines. BELL'S TOB BOILER AND PIPE COVERING + COMPOSITION, 
Hae allowing Tyee momials toler oe fey ; A reset ves the mea pipes , Hon-cem bast! a y up: adheres to anetale 
Winis!s Asbestos Works, Routhwark, Zealand Slipping Co.. Limites. Deck, 19th May, 1064, BD tur San, ascer Gufies tinenlauy situer ccting’ tod Se neoctataly insertractibia ele aria tenes mane 


Goce ae. ielaen f treah, 
saad with ates te te tee sant and applied agalu. The composition is supplied dry, and ie euly to be 


te that your ruund ioe Rus a eckiny wan nad in the high-pressure ship with reaulsed ie 
A Horisoutat eller, 17 tt, ‘Sin in. lang, 15 HP., eave ne hast resulta js 
Tomperature on 1 en. 


wel 

the following remarka Ie senltai fone 
Bed 14,000 miles oan inuous ttonming wil Sithest renewal. 

a Pressure........ | —-_«> (WOR UR EBR cece eee 29 inches. 

My experience does uot show a equal result from any ether packing 
The ruyage 


. 68 8 ff) 
trom New Zealand to Plymouth was acoomplished in av dare sue Semi ping at coil was saved, per week, Ade serch the fine waa raked out avery evening, 90 1d. of 


were found ti the botier naxt 
es Nes ees vb. HENDERSON, Guist Ba Bugineer, 8.8, Ruapehu." _: ree: M me The fol following ee regret te dale Govering ie Sages pote o 
oe th 01 Loca Board 
Manchester, Sheffield, and Lincoluahire Pane Acad atl Departusent, A aS > " Dear Air,—It Ay interest you ty kuu® that we save , enact © pet oat ov, ry T through 
Dear @¢,—-T have much pleanute In stating that after » trial of over nine — and onmparing qf | ye conn di mite, , ‘a. be 
it Bye nother. ings, 1 can preted ted al arnt’ porpeii pockings have 5 ees ale ry od Mr. Juun Bans, Southwark, 4 Tamar and Kit Hill (iran i pig = raat ii ida: 
able w Pressures ara am as fi casas ed, o ; : ' : 
high ures, ran, Your pack in invariably stood well, “4 have nlse weed cotnpletamucuess fg " i railing rane as it Hi 1, Aas yi Lint Vee SAAT ere Saapehiood pd mat Wy you to the buller uf 
sousiAas vale tal vied Di its he hag rle fn en of iy sted a ar have waved fully half our Sala aed be ve cebosted a gieal abv wavityg i yt tine fe hoenigad ap stent, 
highly satl tnot sy Thaveo m y ee - ie fine every way " - which ta often a matter of great once eo tae, HT abacatalel aM that the crane rune on high yantrias, 
vr, J, Bat.s., an CLARKE, Sup. Engineer, : and is fully exposed & all weather. J have formed the highest opluion of your Asbustos aa used fur 
amet Batis ABBE? thin ot legal and aa you are aware, have bwl another twiler almilarly covered, though jt has put 
Department of the Director of wee Conmtracta, The goods st quality gince bean used, J can must atruuyly Pevonimand the material, =] am i fl faithfully, 
sta pea Boe a mbrnity, weniee nll. a aie hte rare _ ae papier and ne atten t is made So coin with other W. J. CHALK, Amuc, M. Inat, ¢ ngineer and Maunger. 
rT have 1 yOu your tender haa been accep U BtheHS thanufacturers ay the supply © Kr luaterinls at 
Packing to mari soetiet law prices. All home" o' should be sant direct BELL'S ASBESTOS & INDIA-RUBBER WOVEN TAP E 
tic COTe.. 11. MIUATO, l eee FOTN to the audermentinnead depits and not through AND #SHEETIN 
To Mr. Joxw Buu. JOHN COLLET. Direstor uf Navy Ci pntracta, agenta or factors, for making every class uf Steam ee ‘Water Joints. Be _ be Lefiney by erg to the form requin! 


biaaiga uckering, aud is especially u er ioe rem 2 and mudhole 
doors. is kept bi ntuck feelin ot 100 ft trons 3 in. wide thickness 
from abt iu, Upwards, Manhole covers oun ve | fed many times befure renewal 
of the jointing material is necessary. 
is: The same material is made uy lute aheets about 40 in. square, and each sheet bears the 
mm Trade Mark, * without which none ja geuuine, 

at It “ps Mus separa fie guard against imitations of this useful material, and to secure 

Sis if supplied with these inferior article ate lay price, users are re- 
Bee arunienied Ca eeu uaeuers 10 ft, langth of the Asbestos Tape by thew beara 
z the Trade Mark. 


The Patent Block Pack lig ia square, as Fiy 1, and Fign. 2 andl @ represent the Round 
Block Packing with solid and hallow rubber core, and Fig, 3 withunt core, but with rubber 


As these packings are extenaivaly imitated, and an it is & common practice among 
dealers and agents to supply the chenper bnaistaatiires: - any lint prives, Users are requested! 
to ose that the packing supplied to tiem bears the trul 


BELL'S ASBESTOS BOILER PRESERVATIVE. 


This useful mixture id absorbing tha free oxygen that js in the water sp hes A ob geri 





ae It also disin inorustation ao immediately as to prevent , 
to the 
Seta Cemarart sk scat tei’ Wee evil Wekséee’laali, Wak Vas Pak’ BELL 8 SPECIAL LONDON-MADE ASBESTOS 
It has Leen computed that 1- a Fin. thick of incruatation canmg a waste of 25 per cent. nett mr 4 mace of eae aeene tae is ou eee teenager wa 
et eon; bin, © per eent.; | in., 2 50 per cent. appearalice finish, reyariiens of the real utility of the material, Made in sheets 
Thus the Preservative avuide the great risks which are in @ from scaled plates, weasurilie seoat 40 iu. aq from 1-Uéth iu. to 1in,, and } millimetre to 35 millimetres 
lengthens the life of a holler, sd covers ite own cost a hundred fol by economy of thi teenies the fewde bark 
A tte in thd ta oly at nays Ronit "ti flowing copy of nusptatce of tender reer to above 
Sold in drums and caske bearing the none ia genuine. Departmont of oF Len oe ra f Navy ¢ Tig bing, 1896. 
BELL'S eee YARN | ar BOAPETC STONE PAOK- §1m,—! have to inform rh re yuar tener, fat Asbestos Ml board has been 
by Penh ras ee ee nen eens r, Juuw Brr. Director uf Navy Contracta, 
Sandwell Park Colliery, Sinethwick, 1st eit tle ot R84, - 
To Bers Asbestos Works.—Dear Birs,-1 have wueh plensure in stating that J have | BELL’ 8 ASBESTOS EXPANSIO. SION si aries erg Patent, 
mased your Asbestos Packing for the last thirteen montha for our large winding engines f This Bheeting ia another ov : Judie ’ 
whioh are running might and day, ane aleo for the fan, » pumping aud Pacling Engines at FRR a ee ins rte Drephrabay iC both sicarian “ seliie ey ask: bala 
tie ve bad ecaatly ( Pills te your PRON on Gon er tee ere X coating of vuleanised Asbenton © gee alr rtor | an Soaieat ae june. wh where expansion 


we had formerly ; an this attribute to your Packing, on account of ite grent 
aurabiilty and gemeral excellence of yaality 
Tam, d dear Hive, a faithfully, 
THOMAS eee Colliery Kngiueor., 


aud coutraction render ather 
This waternal is adinirabl, susted ‘e steam pipe ane plat Iola and every cines of Val 
Valves made of this material are very durable her are set subst injury by a 







FiC.4. 





x ae __ Fr 2 ete, wk ren em rem ———— 
ae) Nate 6 ite SRR ene ee ee a in re = 


BELL'S “ASBESTOS LUBRICAN 


i cnle aicsa namn meg8 See nae == 
a a ke a ERE om 


SONTRATED PRICED OATALOGUS FREE ON APPLICATION TO 


BELL'S ASBESTOS WORKS, SOUTHWARK, LONDON, BE. 


OR THE brrots— 


"ti SOUTEWARK 81, S&B Vitoria Buildings, Deansgate, MANCHESTER. 11 & 18, 8t. Vincent Place, GLASGOW. 99, Mount Stuart Sq., CARDIFF. 21, Ritter Strase, BERLIN, 


ENGINEERING. | uLy 18, 1884 









i agit Barrer. Makers of Pamping, Winding, and other Sid oer SN ATIONARY “ER aut TINE vals Sra IRON WORKS, and OOLDRY Pale, RICE em 


Le And allkindsof STEAM BOILERS, ENGINES, of various sizes alwaye in stock Sein propia: Specifications, Photos., or Tracingson Application. 
LONDON REPRESENTATIVE 4175 
. MR. WILSON WINGATE, II, QUEEN vicroaik GT, £0. 









SOHN x. THORN YTOROF®T & = co. 
STEAM YAOHT AND LAUNOH BUILDERS, 
CHURCH WHARF, CHISWICK, LONDON, Ww. 
YACHTS AND LAUNOHES FOR SEA OR RIVER SERVIOE, from 25 to 100 feet in length, and Speeds from 10 to 25 Mile per Hour, 


Thornycroft’s Patent Screw Propellers made for all sizes of Vessels. Efficiency superior to any hitherto brought out, 
ToRPEDO BoaT FoR THE DaNisH GOVERNMENT, —Speed sil knots 0 on & run of hades Leaieale carrying 12} tons. 








ne eRe CeO a aR, en oem en 


GAPS Holderness Foundry, HULL, ~ PR R | ESTM Mi A r B R OT H ERS ..: ar 62, QUEEN VICTORIA STREET, © CRABS. 








——(=)-——— CONTRACTORS FOR BARCES TO H.M. GOVERNMENT & THE INDIAN BOARD, ——(=) 
BW BEL > ber MEDAL, OALOUTTA, 1864. La. fe. ER ED 3 
‘BIPLOMA of HONOUR AMSTERDAM, . srg ~ serene “~:~ GOLD MEDAL FISHERIES LONDON, 
aris, Melbourne, Adelaide ay eye Sydney, New Zealand, Tyzemout 


Mls Contractors for Dieiaers to 
an THE INDIAN BOARD 
ee THE MERSEYDOOK & HARBOUR BOARD 


The South Australian Government 
» New Zealand Government 
» Spanish Government 


THE EN@LISH GOVERNMENT 
THE CROWN AGENTS FORTHE COLONIES 


The German Government q 
» French Government : ibs a 
» Italian Government é 





» Cape Government » Victorian Government PARTICULARS, SHOWING 
BuPrLiky TO ORDER on rfagjoweeh VoveEnapt. : ; 2 on nee poutn Wales: ‘Government Great ADVANTAGS, ON 
WHEN PRRVMRRAD, === GRitamGovernment. - THE PATENT 'DREDGER EXCAVATOR & ELEVATOR, "Buch fovernment neat arriication, . 6067 






















PAD El ME »:—— 


COLD-DRAWN SEAMLESS 


THE CREDENDA 
COLD- DRAWN SEAMLESS 
STEEL TUBE COMPANY, 
BIRMINGHAM. 


FOR BOILERS AND STAYS, 
HYDRAULIC PRESSES, 
AIR RESERVOIRS, 


oe en 2) A ST A een S sa 


BIRMINGHAM WORKS & OFFICES : 
LEDSAM STREET, 
MONUMENT LANE STATION. 


LONDON OFFIOE: 
4, WATER LANE, 
GT, TOWER STREET, oe 











BORING RODS, éconineas 
BUSHES, SPINDLES, COLLARS, 
BICYCLES & OT & OTHER USES." 












SCR OTL ELS oT 


ns : Gin. to 24 in. Centres. . 


oe 


— 


PRICED recipe si 





[ PLICATIONS 
Be; OUDON BROTHERS, 


Bothwell alte aa Thamessé., 
CLASCOW. J ow ( LONG. 





ENGINEERING. 
THH HANCOCK 
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ONLY GOLD ME te 
0,000 IW USE. Sydney, 1679. 
THE DONKEY ar AND "INJECTOR COMBINED FOR FEEDING ALL OLASSES OF 
STEAM BOILERS ECONOMICALLY AND RELIABLY. 


STRAN rr: 


Hy: 


















No Adjustment. 

) q Draws Water at 140°. 
All Sizes lift water 26 ft. 
eS Delivers to Boiler up to 2129, 


even FLW 
ESTIMATES FOR FIXING COMPLETE with 

LOCO. PATTERN r) Guarantee to atart in good working order, and 
SINGLE LEVER. | _ all information on applicat.on to— i circ VATE 


Feeds through Heaters. 
Can be used as a Pump only. 





No Valves or Wearing Parts. 





‘O ee 


‘| Gan be examined xamined instantly. 


| THE HANCOCK INSPIRATOR 60, sarin 
108, Upper Thames St., London, E.C, | PATTERN, 


Henry Bessemer and Co., Limitea, 


Manufacturers of Cast Steel, 


SHEFFIELD. 





Ex Ei 
aX E*"K" EI Ee... 





5115 


| FORGINGS SOFT CAST STEEL 
In Steel of any size.—Quotations given either for uses or In bars and rods, for general use in Engineering Works, 
finished complete. 


BLOOMS, BILLETS, & SLABS 


Of any size or temper, or of special soft quality, for uae 
in lieu of best Charcoal Iron, cc. 


SPRING STEEL, 
TYRES AN D “AND AXLES. Of superior quality. an 


EXORS. or Wu BALMFORTH, 


EODIL ES, NEAR L.EIZIDS, — 


STEEL CASTINGS 


Applicable in all cases where extra strength and durability 

are easential, This Steel is guaranteed to contain not more 

than 0.30 per cent. carbon, and to beara tensile strain of 
34 tons to the cabot ah inch. 

















MANUFACTURERS OF 
LOCO, STEAM CRANES, CONTRACTORS’ LOCOS,, 
TRAVELLERS, HOISTS, 


‘AND ALL KINDS OF LIFTING MACHINERY. [ed : ag _F 


Boilers fitted with Fox’ 8 Patent Corrugated Steel Fire Boxes. 














MAKERS OF MAKERS OF 


STEAM ENGINES, | STEAM Seaaned 


PARKER & WESTON 8 PATENT 
BOER ee ere PUMPING ENGINES for Mines, Sewage 
ne and Water Works,. 
OTHER MACHINERY.| - BolLer FEEDERS and SLIP PUMPS. 








LIVERPOOL- 19, SWEETING STREET. 
MANCHESTER, 29, PRINCESS STREET. um 


Wornxs & Orrrous, OCoarsrooznats, SHRorsmiInn. 


AGENCIES | 










RIG BEALE 





rh, LIMITED 


OV ERPOOL, 


MANUFACTURERS OF 





of , 16 
i ie 
It 


4 Marin andother are { 


; ee 
f | , 


ue : 
ft ail dl ! : i 
CRIN IL “FOR No. 2 
__ Ferged Weight, 24 tons 11 owt. ; Finished Weight, 15 tons 8 cwt. 2 Ibe, 


BRIOKMAEHING RAGES 

TH OMAS C. FAWCETT, situirsares firsnir Sm , LEEDS, 

anes | Maker JA Patent Semi-dry 4 ¢ Plastic Brickmakin g Machines, y [gen NG NN 
ws . BOILERS, S, ENGINES, nn ane (Ay 

ps ‘= aries OF ae SIZES 


EXE =I, 


dnd other Wheels by Patent Moulding Machine, 
ILLUSTRATED TED OCATALOGUBS FREE, 4008 


TPOINTS & CROSSINGS 


a FROM EVERY Stic TiON OF RAIL. 
Portavle Ranwsvs.and Generali Ratiway Plait. 
HARTLEY & ARNOUX BRS. 
. STOKE-ON-TRENT. ° 


“RICHARD DUDGEON, 


114, FENOCHURCH STREET, LONDON, EC, & 24, eatery STREET, NEW YORK, 
VENTOR, PATENTEE, AND SOLE MAKER 


| ‘HYDRAULIC JACK, HYDRAULIC PUNCH, ROLLER TUBE EXPANDERS, ‘STEAM HAMMERS, #0. 







2S" 













Pans, Olay Rollers, / ay 




















THE TUBE EXPANDER. 


. Frequent complaints having been made of the inferiority of the | 
Tools ple lagely under cover of LISTS and ADVERTISEMENTS headed “ DUDQEON'S | 
ROLLER TUBE EXPANDERS” R. DUDGEON begs to make known that, playing Bow retired to America, he cannot yscantoe a any ny Expentfath 
unless made by himself at his New York Factory, all of which and those only bear the stamp for the American Patent (still in force), as under :— 


R. DUDGEON, N.Y. 
1867. . 





PATD, FEB. STH Ip 

On the Guide-ri ‘each ; 

can al be obtained at R. Dud ‘a En 114 re HOUT, Wi WHIOH Nt E ARE GENUINE, | ee Makan ; ; so 
Bern cuir ites tering ean eigen ara be eal Pompey Poona ete Marca wd viol gia Order, ba a 


sgt estes anaes Prom i recommendation, and it being his tntentlon strictly to maintain the 
OATALOGUES AND PRICE ON APPLICATION To R. DUDGEON, 114 FENCHURGH 81 









; Jw if 18; 1884.) | E NGINE ER N G. ; ss coils | Bi 
eal ‘THE | he UNION FIRE-CLAY COMPANY, LIMITED, (S:605 


Et BY 1 xt 
' SANTIAGO, 1876, |. | Pane, 1 1a7e, & evONEY, ia 7s "EMOFTENDAM, (0 1. mdveoUrne, re 20, 












- ~ . P . oor piste ? zy wT < ss Votag ; ; 
ALL DESORIPTIONS OF FIRE CLAY GOODS BRANDS, GLENBOIG, GLENBOIG STAR, and CUMBERNAULD. 6704 
SS sve =uPSSp safe Pian sacha ne ltifpenenache meer ee eee 


FS A 
1090 To 200 Es ON. MORE POWER THAN OTHER ENGINES FROM SAME QUANTITY OF GAS, 


CROSSLEY BROS. ,umte, MANCHESTER. 


New Patent THE “OTTO.” ar , New Patent CROSSLEY'S 
TWIN- coh SELF-STARTER, ee 


Requiring little 
floor space. 


OVER 14,000 IN USE, 














"The motive power at the Works Sof Messrs. CROSS! ry 
| HEA® CAS BROTHERS, Limited, consists of Otto Engines driven ov 


bor DOWSON CHEAP GAS, with average fuel con- 
| MOTIVE a sumption of 1°3 lb. per ind. H. P. per “hour. 
darren O10) ts) 01) Om OOD) LOLUEROMET Ov: eas aes 4 Gt. Queen St.) Weett manster ss We 


SO xr.Fi 
DE A. FE EI Ete 
or 


OWER “cst Py >= ‘ie ra og? Maines WITHINSHAW'S 
WER ayaers 4 <n ‘i : a» r ae : . ah > , PATENT ARISTABLE, NEW PATENT 
gf Ba Neng | FEED-WATER 

corensam HEATER 


Wiurifier. 
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MAKERS OF 


Winding, Forge Mill & 
Pumping Engines, 


Price Lists si application, 


This Kdvertionment ap 
once a Month. 4181 
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ROSE, DOWN is S & ‘& THOMPSON, 


Oxr.D ‘So JI IDE 
Makers of the ANGLO-AMERIGAN - OLE MAKERS oF 


4 : ; HODGE’S & THOMPSON'S PATENT 
OIL-MILL MACHINERY, | wosTON EXCAVATOR, 


Palm Kernels, Copra, &c., with a saving 
of 20 to 80 per’cent. in labour and power, | Crabs a hain for Mud, Sand, 
and 2 to 4 per cent. in Oil. (See Engineer, Boulders, C ue 


supplied’ 
May 6, 1881, and Nov. 23, 1883.) on so rook Dredging for Barbour Pa 


_ PRESSES FOR ALL KINDS of OIL SEEDS. 


NO HEAVY BALANCE WEIGHTS. 
Elevators and Oreepers for Grain Ware. | esses memes 
houses, Accumulators and Hydraulic Dock NO SPECIAL CHAINS. 
Machinery, Stationary Engines, Boilers, 


a 
SB), Trawling Engines, and Oapstans for Fish- PERFECT AND RAPID WORK. 
ee YP eae 


: ? ing Boats, 
neekge tr London Office (Dredging Machinery): 36, KING WILLIAM STREET, E.C. Te ls = ince 


Awarded a First-Olass OERTIFIOATE OF MERIT at Manchester, and a First-Olass DIPLOMA OF MERIT at Tynemouth. 


PATENT DIAGONAL ROCKING FIRE-BARS 


—( (an be Fixed in a Few Hours. )— ARE ECONOMIOAL, DURABLE, SMOKE-CONSUMING.  —(No Attachment to Boller necessary, )}— 
Numerous Official Teats show an average eoonomy of over 70 per cent. These Patent Bare fast Years where ordinary Bara last only Monthe. 


Recently supplied to the order of the eminent builders of the engines and boilers of the most porerw Tronclad afloat for use in the whole of the furnaces, to work with ‘ Forced 
Draught,” MAKING THE THIRD Ironclad fitted. Used by the most eminent Engine and Boilermakers (Marine and Land), Railways, Home and Foreign Governments, &o, 5119 
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Agents having connections among Steam Users Required in Principal Towns. — Particulars of the Manager at the Offices, 259, Gresham House, E.0. 
: REGISTERED TRADE MaRk 


PHOSPHOR BRONZE 


The Best and Most Durable Metal for peepee and Bushes of every ry Desoription; H Hydraulie Pumps, yaraulie Pumps, Pinions, Valves, ke. ke Wire, Tubes, Sheets, Rods, Steam Fittings, Tools, he 
AOUCRENS oe re SiwwnknASs., PATI Te 1475 


The The PHOSPHOR | “BRONZE SRONZE COMPANY, Limite Limited, Sumner & Emerson Streets, Southwark, London, §.E. 


COWANS, SHELDON & CO., LTD. 
pee EGLHEERS. A 


-. AND [RONFOUNDERS, — 
ST. NICHOLAS WORKS, “CARLISLE. 
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TURNTABLES, CRANES MASTING SHEERS, AND TRAVERSERS OF “EVERY ‘DESCRIPTION ‘BY 
STEAM, HAND, OR HYDRAULIC POWER. 


wiate 18, 1884) ___ ENGINEERING 


‘CHARLES CHURCHILL & CO. 


AMBRICAM MAORINENR ZT AND TOOL a_i -4 
21, CROSS STREET, FINSBURY, LONDON, EG | 


ESTABLISHED iW 1802. 








C. C. & Co. have just removed to much larger premises with ample show rooms and warehouse, and will carry a greatly increased atock of all the best American tools. 
SOLE AGENTS FOR 


THE ONLY GENUINE AMERICAN MORSE TWIST DRILL, 


WITH OENTRE GRINDING LINE, STOOKS AND DIES, REAMERS AND MILLING OUTTERS, 


peepee: Patent Vices, Horton Chucks, Cushmau Chucks, Westcott Chucks, Sweetiland Chucks, ‘Stanley Rule & Level Co.'s Planes, &c,, &c., Gould’s Manufacturing Co.’s 
Pumps, and a great variety of New American Tools. 


New Catalogue for 1888 just issued, 215 pages Quarto, sent on receipt of One Shilling in Stamps. 
(THE LARGEST CATALOGUE OF AMERICAN TOOLS EVER PUBLISHED IN GREAT BRITAIN.) at 


3  WA7- NEM. & SON, 
ENGINEERS. IRON & BRASS FOUNDERS, BOILER MAKERS, &. 


MANUFACTURERS OF 


PUMPING ENGINES, BLOWING ENGINES, STEAM ENGINES, AIR COMPRESSORS, and 
VACUUM PUMPS. 











: lt sas & 
a ee a ae Ce 
"HORIZONTAL DOUBLE RAM PUMPING ane BLOWING ENOINE AND AIR COMPRESSOR, «252 


DOUBLE RAW PiLLAR PUMPING Mt, BOLD IRON WORKS, ST. HELEN'S JUNC JUNCTION, LANCASHIRE. 
DOUBLE RAM PiLiAR PuMPino HOME. BOLD IRON WORKS, ST. HEL NCASHIRE. _ 


S. OWENS & CO. 


poeainty 








HYDRAULIC AND GENERAL ENGINEERS, WHITEFRIARS STREET, LONDON, 


SOLE LIOENSEES AND MANUFAOTURERS FOR GREAT BRITAIN OF 


BLAKE’S Patent DIRECT-ACTING olatommn PUMP. 


Blake's Patent Direct-Act- 
ing Compound High andLow 
ressure Steam Pump. 


With combined or independent Condenser, attaining 
the groatest economy In consumption of fuel, tot 
Water Works, Irrigation Works, Drainage of Minos, &¢. 















Blake’s Patent Direct- 
Acting Steam Pump, 


For Manufactorics, Water Works, Mines, 
Gas Works, Chemical and Tar Works, 
Breweries, &o. &c., &. 





neg pecapeirn NY a. 
ep petios =i and 
re ‘ eo 


aw 
ie i te Blake’s Patent flsect ation Steam em 
—— _ » Pump and Vertical Boiler Combined. 





Blake’s Patent Hydraulic Pressure Pump. Blake’s Patent Boiler Feeder. 
For Working Presses and Hydraulic Lifts, with or ae MCR AGE able. : All sized in at vok, 
without an accumulator. A) 
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‘Can be worked up to a Pressure of 3 tons per square inch. 
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SPECIAL DESIGNS AND ESTIMATES FURNISHED ON APPLICATION. DESCRIPTIVE PAMPHLET AND PRICE cat RE wn: 
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The Edison and Swan United Electric Light Company, 


DGiMitrkeD. 


Contractors to the Admiralty, H M. Office of Works, Houses of Parliament War Office, Science and Art Department. 
South Kensington, &c.; to the principal Shipping Companies, and Criterion Theatre, Holborn Restaurant, 
Gatti’s Restaurant, &c., 





EDISON & SWAN INCANDESCENT LAMPS from 2; to 100 C.P. 


DYNAMOS: The Company are prepared to Supply the NE W and IMPROVED Type of EDISON Dynamos. 


PRIOEB AND PARTIOULARS MAY BE HAD UPON APPLICATION TO 4bd4 


THE SECRETARY, 57, HOLBORN VIADUCT, LONDON, E.C. 





TURNED WROUGHT IRON PULLEYS. 


These Pulleys are TURNED IN A LATHE, anc: aie a nal 


polished on a Grindstone like those generally sold. 

















‘LU CHEAP, STRONG, AND TRUE. , 
eel ae f : ET f a Hlustrated Circular Post Free. 
“MVNO ' J. BACSHAW & SONS, 
Pee "Engineers, Ironfounders & Millwrights, 
‘ BATLEYW, YWORKSHIRE, 


al rs of paar UG an nd. Rat arava Cs pratt ‘or Electric Lightin ng Machinery, which dispe 
aan inate alle In use aoe auehlane eles a Nin eCims, Qlasgo ow Po st 
"OMG. an age er “Beate ion, a ae i i: rincipal Factoriec me vad. 





ESTABLISHED 1860. 


HUDSWELL, CLARKE & CGo., 


RAILWAY FOUNDRY, LEEDS. 


PRICES FOR 
and CASH 
SPECIFICATIONS or 
on DEFERRED 
Application. PAYMENTS. 





LOCOMOTIVE TANK ENGINES 


OF ALL SIZES AND TO SUIT ANY GAUGE OF RAILWAY, i 
For Main Line or Branch Railways, Contractors, Ironworks, Collieries, &c. 


__ JULY 18, , 1884.) | 
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» THE CLYDE RIVET W WORKS, 20, GLASCOM, 


en er ee 





DMIRALTY hededae 


fon 


sity Boiler, Girder Rivets, Railway Spikes, Screws, Screw Bolts, Nuts. 


BEST MATERIALS AND WORKMANSHIP. MODERATE PRICES. 
VYromrt DRLIVERIRS OF ALL Home AND Export ORpER 


~ WHITEHOUSE & CO. 


5071 
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TIPTON HALL CHAIN WORKS 


TIPTON, STAFFORDSHIRE, 
MAKERS OF GCELEBRA'TED 


CRANE ORDERS 
o DESPATCHED 


INCLINE RECEIPT 
CHAINS. 


OF 
TELEGRAM. 

ALL HIGH-CLASS CHAINS ale by EXPERIENCED WORKMEN, from 
SPECIALLY-PREPARED IRON, under the most careful PERSONAL SUPER. 
VISION, thus ensuring the GREATEST POSSIBLE STRENGTH, UNIFORMITY, 
and DURABILITY, 


SHIN Dp FOR PRICES 


AGEN TS: 
LONDON: J. C. 8. OGG, 13, Crutched Friars, E.C. 
MANCHESTER: C. J. BROWN, 7, Exchange Arcade. 
LIVERPOOL: HOLT & ADDLINGTON, 24, Fenwick Street. 


MACHINE-MOULDED WHEELS, 


— ALSO 


SHAFTING PULLEYS, PLUMMER BLOCKS, 
WROUGHT IRON COLLARS, &c. 


ELIZA TINSLEY, Engineer and he aol 


GREAT BRIDGE, STAFFORDSHIRE, 4717 


CLAYTON & SHUTTLEWORTH, 


Stamp End Works, Lincoln; and 78, Lombard Street, London. 


TL 
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t= The Royal Agricultural Society of England have 
awarded every FIRST PRIZE to CLAYTON AND 
SHUTTLEWORTH for PORTABLE and other 
STEAM ENGINES since 1868, and PRIZFS at 
every MEETING at which they have com- 
peted since 1849. 





Steam Engines, Portable and Fixed. se 21,500 Sold). 


lor Coals, Wood, Straw, and every kind of Fuel. 
Thrashing Machines. (Over 19,500 Sold). 
Straw, Corn & Hay Elevators. Chatf Cutters for Steam Power. 
Grinding Mills. Saw Benches. Traction Engines, &c. 


GOLD MEDAL and First Class Cer ti- | Gold Medals and other Prizes have 


been awarded to 
ficate at the Calcutta si aT YTON AND SHUTTLEWORTH 


Exhibition, 1883-4. at all the important ESL 
and Colonial Exhibitions, inciuaing 
THE ONLY GOLD MEDAL London, 1851 & 1869 ; 
awarded for Paris, 1855, 1867, & 1878 ; 


PORTABLE STEAM E ENGINES. Vienna, 1857, 1866, and 1878. 


a i A raat ne en 


Catalogues in English and and in all European Languages {roe OD application. s108 
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Be BEESLEY'S 


v PATENT VERTICAL 


mal | Multitubular 
pee. | fo Ji Boiler 


~ WITH QUADRANT FLUE TUBES. — 

! ADVANTAGES: 

vo Compaciness, Durabinity, Foonomeat, 
| Accessible, Cheap in First Cost, 

j Suitable forall uses, and adapted for 


£ wpore, 


// — VARIOUS SIZED BOILERS 


IN SPOCK AND PROGRESS 
















Wustrated Proce Lasts Port free upon applieation tc Patentes 


BEESLEY & SONS, 


MANUFACTURERS OF 
Marine, Lancashire, Cornish, Rastrick, ws, 
fhe ordinary Cross Tube Vertical Boilers, 
EN FRQN OR VIED STEELE. 
Kivettiie dowe by Machinery Firat cluss Werktecuh pos 
Best Matormals used. how Quotations piven. Addr bys 


FURNESS BOILER WORKS, ui 
"'—e ENGLAND. 
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This. [ustration represents the teeth of a Sand Blast Pil 
dotted outhne shews the shape of the teeth belore 


ara 


wn re Mee Je fr ess 888 aa 
‘ hivhly rracitied, 


heme Sharpened, 


















Used exclusively by many of the Principal Railways and 
Marine, Locomotive, and General Engineers. 
Specificd in all the Indian Government 
Contracts for Files. 







The labcur 

Faved Ib CLE dita 
uetual fine wall mere thin 
pay oxtra chuaype fur SLarpensr zg 


Piles xo treated cnt much tastes, 
work Inore freely, aud wear 
longer than the 
ordinary kind 





A’ These Files may be obtained trom 

any Sheffield File Manufacturer, and la 

Socete pour Vaffulape des limes, 124, Rue A Allemange, 

Paris, by specitying on orders tor Baers “To be Sharpened 
by the Sand Blast ’ 


TILGHMAN'S PATENT SAND BLAST COMPANY, LIMITED, ‘SHEFFIELD. 


nm 


ENPIRE LUBRICATOR CONPANY 


EMPIRE WORKS, ~ 
GREAT BRIDGEWATER ST., 


MANCHESTER. 


GRANDISON’S 
Empire 
Lubricator 


Which shows each drop of oil passing inte 

the steam through the medium of a Glass 

Tube, and is the BEST APPARATUS how 
known for Lubzication of 


STEAM ENGINES 


“° 
. ry 
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PATTERN A. 
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Blubticators sent on approval te any purt of 
_ the kingdom, and teferences given te users 
inal parts of the mhabited world, 
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FURTHER PARTICULALS 
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MARSHALL. SONS, & CO.. LIMITED, (7 "2"Sc5 


BRITANNIA IRONWORKS, CAINSBOROUCH, AND MARSHALS’ BUILDINGS, 79, FARRINGDON ROAD, LONDON, E.C. 
MANUFACTURERS OF PORTABLE, SEMI-PORTABLE, HORIZONTAL, FIXED, VERTICAL. 
AND TRACTION ENGINES, THRASHING, CORN GRINDING, SAWING AND 
TEA PREPARING MACHINERY. 


Ds. HORIZONTAL ENGINES WITH INSIDE CRANKS 


‘ 810 10 HORSE POWER INCLUSIVE 










Thece Engines are aelf contamed and very readily fived, they are of great strength and ostra capacity, and are fifted erther wath be lebreua 
Throttle Vatvea and Quich Speed Governors, cr ort Patent Automatic Mapansion Valve Gear, at option of Purchasers 


CALCUTTA EXHIBITION, I884 FIVE GOLD AND THREE SILVER MEDALS. 
AMSTERDAM EXHIBITION, 1883- THE DIPLOMA OF HONOUR. 
ELECTRICAL EXHIBITION, CRYSTAL PALACE, !1882- GOLD MEDAL. 
MELBOURNE, !88I- HIGHEST AWARD FOR ALL EXHIBITS. FIVE GOLD MELALS. | 
SYDNEY EXHIBITION, I880-TWO SPECIAL AND FOUR FIRST PRIZES. 
PARIS EXHIBITION, 1878—-TWO GOLD MEDALS AND OTHER PRIZES. 
Catalogues in ‘English, French, German, Spanish, or Russian | free on application. ana | 









VERTICAL TE 
QNCING ; 
Zro2GHKP. A 





NEAR GLASGOW. 


JRUSSELL 






MOISTING 
ENGINE 







aang § 








PATENT 
CORTAQLE is, 
sd str ar 





PORTABLE 
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RAND 
OERRICK CRANE 
TQ 30 TONS 





ORRAICK CHANGE 
'TO 100 TONS 












rea SFE bus 


| is specially desirable for use on board ship, and is now 
be | Jul lsome C1 My fitted on over 250 vessels. It is noiseless, has no 
moving parts except the simple valves, and will start 


at once, no matter how Jong it has been standing. 
-REPORTS FROM USERS: 


From Messrs. LAIRD BROS. . ‘From Messrs. R. NAPIER & SONS. 


i f ‘ ee rear rey he ga reo ‘ surety ry Tyr stiaf red? ue 
“We have much pleasure in testifying to the efherency of the, Always worked well and given complete satisfietion, 


Pulsomefters we have fitted.” From Messrs. JAMES JACK & CO. 


et each ease they contimue to cive the greatest satisfaction.” 
From Messrs. JAS. HOWDEN & CO. In cach case they continue to give the g | 
From Messrs. LEES, ANDERSON & CO. 


“The two No. T Pulsometers we fitted on board steamers gave us 
sand the owners entire sutisfaetion.” 


‘From C. GEDDES, Esq. From THOS. F. IRWIN, Esq. 


| “PT find them thoroueh ly efictent punips, dotue a masini amount ‘ Phey do them work most eficiontly anil economically, even to 
REPRESENTATIVES: poof work with aomimamnm of noise and attention.” pumping hot water out of bilges ran from the boiler.” 


viecimces oes PULSOMETER ENGINEERING G0., Ltd. Nine Elms tron Works, LONDON, 8.W. | 


dat many oth 
and Forelgn Ports. Steam, Fire and Boiler Feeding Pumps. -—:-- Independent Air and Circulating Pumps. —:—  panitary eras ins 








/ “We have now used the Pulsometer os sia steumers for pumping 
Pp owWater ballast and fave been aide pleased: with its aetron.” 














gh Lettors PATENT ROLLED BUTLER’S PATENT FRICTIONAL COUPLINGS. 





The Kirkstall Forge Oo., Leeds, 
IN IRON AND STEEL | SOLE MA Eee 4001 


AUPESTOS PARKED COCKS RENCWABLE STOP VALVES - 

AU TOMA. IC WATER CAUCES PRESSURE REDUCING VALVES 

Hib Or fi CU BRICATORS SAFETY ARELIFF VALVES 
NOG TOMS B® PUMPS LOW WATET Ri ARMS 


fore ERAKE VALVE BOURDON PRESSURE CAGES 


Z a ANTITAUICTION METAL 158 CREAT DOVER STREET LONDON S. E. DEWRANCE 2 Een? 











~B, & Ss SSSA EY +e MANCHE STER. 









PATENTEES ANID MAKERS OF a BIRMINGHAM DEPOT: 2, CORPORATION STREET, BIRMINGHAM ! 
DOUBLE & SINGLE-ACTING STEAM HAMMERS. , a | Recelved the ONLY Medal for Steam Hammers at the Parls Exhibition of 1878. | 
Of al tr th Si lf-aeting or Hand Motions, in cither case giving Qe Algo PRIZE MED at Paris, 1807 | Muavro, 1868; Highland Society, 1870; Liverpool, 1871; |! 
cH DEL, Mowe Gree ee ves acid hy hand when demred, bares — a Moscow, 1872; Vienna, 1872; Se ientifie Industry Sociv ty, 1876; Leeds, 18765: Paris, 1876; anchester 
Meqamecs v{ tmproved Framing, i Cast or Wrought Iron. Small Hammers, vA 7 and Liverp xl Society, 1876 No Cantentiil, Vhitadelphta, 1876 Sydnwy (Australia) 1880; 
Aine tn 5 7 onl ked b foot of th . ——— ber 2 North Fast Co 188 meterdaimn 3 
Vorhing up te aed Llows per minute, tn sane cases be ua worked by the foot of the Smith, | rie \ oo O/ROULAR SAWS for Ilut Iron, HASSE’ 8 PATENT POWER HAMMER 


a: i aot requiring uny separate driver 


SPECIAL STEAM SI AMPS, DROP 
HAMMERS 
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From 60 to {GO usually in construction, 

















PRINTED ON THIN PAPER FOR FOREIGN CIRCULATION. 
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Regqratered at the General Post Office 
as @ Newspaper. 
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With « Two-pago Engraving of the TWIN- 
SCREW TRIPLE-EXPANBION ENGINES 
of the 8.5. “ABABIAN. 


Pottiand Cement. 





manufactured by 


Francis and Co., 


4714 

Tho colobrated Nine Elma Brand, eataliahed 1810. 
Medals: London, 186) ; Philadelphia, 1876; Parin, 1878. 
Offices: Vauxhall, London. Works, Cliffe, Rochester. 


Portland Cement, 

gonuine and of the best quality, ia supplied by 
the WOULDHAM CEMENT COMPANY for home 
consumption and export —For prices, &c., addross, 
89, Lime Street, London, H.C. 1780 


Rugby Pe Portland Cement 
COMPANY. 


MANUFACTURERS OF 


Portland Cement 


Of tho Groatext Strength and leat Quality. Roman 
and Lias Cement, Blue Lias Hydraulic Lime, Ground 
and Unyround. 
RUGBY, WAKWICKSHIRE. 
____ Works: New B BinTON AND | NewuoLn. 


(ji dham Br other 


® 
Civil & Mechanical Engineers, 





4267 
B, 


5-8, Clive Street, Calcutta, 
AND 
110, Cannon Street, su 
1 De C. 4924 





(pert 4.00 000 “Qi” K ngines 
AT WORK, ; 
’ ios fe 
il J sing 25 to 79 % less (4 
per 
Brake HP. than 
A ny other [ipgize. 
Crossley s Patent Self-Starter, 
Bafvst, Dost, and Simplest ae may now 
be applied. 
rossley’s Patent Twin- Kingine 
Impulseevory Kevolution. Very Steady in Runuing 
Hicgunet AWARD at Paria ELECTRICAL EXHIBITION. 


Crossley Bros.,Ld., Manchester, 


COR ADVERTISEMENTS AND 


ISAAC DI en abad 


WILLIAM 7. 


PUBLICATION, 


Lv. NO, Ny: FRID: 


MAW 


35° & 36, BEDFORD 


STRE LT, 


ey 


Lt, LSS4. 








Yteam “tnaancliee — Mea 
YARROW and COMPANY, Poplar, London, 
are prepared to contract for— 

Screw Stoamera having specds up to twenty-six 
miles an hour. Paddle Steamers having draughta 
down to 6 inches of water. Machinery constructed 
for boats built abroad. 774 





team Launches, ‘fitted with 


really officient and accents tubular boilers. 
For small steamers, steam lighters, salt flate, &c., 
these boilers will be found unrivalled. — Apply, 
COCHRAN and CO., Birkenhoad. Sec page 4. 


team Launches in Stock.— 

VOSPER & CO., Broad Strect, Portemouth, 

Build in Steel, Iron or Wood, Sea- ‘going Launches, 

fitted oithor with their Patent Silent Enginer or 

ordinary ones. 366) 
V. & O0.'8 Steol $ Steel Boilors work well in salt water, 


Porrestt & Son, London, 


SHIP AND LAUNCH. BUILDERS 
£ Pievtass ENGINEERS. 


F.G. Des Vignes, Chertsey, 


G. Surrey, Bullder of wes ‘ikae High-speed Stec] 
Yachts, Launchos, & Torpedo Koata. Kxtab, 1868 8794 


Yteam and Hand Cranes, 


OVERHEAD TRAVELLING CRANES 
(Wand and Power for Driving by Cotton Rope or Tumbler 
Shaft), DIRECT-ACTING STREAM HOISTS, ATR COM- 
PRESSORS, HYDRAULIC PRESSES, HYDRAULIC 
CRANES AND LIFTS, DONKEY PUMPS. 





4749 


4457 


HENRY J. COLES, 
80, SUMNER STREET, SOUTHWARK, 
LONDON | ae 4827 
1 
John Spencer and Sons, 


er chee STEEL WORKS, 
NEWCASTLE-ON-TYNKE. 
SPRINGS, BUFFERS, STEEL UASTINGS, FOR- 
GINGE, TOOL STEEL, FILES SPRING STEEL, &c 
SIEMENS STEEL BLOOMS AND BARS. 8708 
PARLIAMENT MANSIONS, TOR pais LONUON, 8.W. 


Johnson & Phillips, Telegraph 


ENGINEERS, ELECTRICIANS, and CON- 
TRACTORS, 16, VUinon Court, Old Broad Street, E.C. 
Works and Wharf at Chariton, S.B. 

Makers of all Machinery, &c., for the complete cquip- 
ment of ane Cable Factories and Steamers, 
Electric Leads, © ‘ables, and Carbons, &e« 4702 





40, KING STREET, COVENT GARDEN, W.C. 


Yhomas Kell and Son, Litho- 


graphers, &o, execute every description of 
Lithography, Chromo-lithography, Engraving, and 
Printing, Hngmeermy, Architectural, and Pictorial 
Drawing in best manner. Paper Drawing, photo-litho- 
graphy, &c.—40, Kong Kt , Covent Garden, WC, 3462 


a The Best and Che: apest L Be It.” 


See large Advertisement alternate weeks 
LANCASHIRE PATENT BELTING AND HOSE CO,, 
“Wire Worka” Malls, 
STAN W oN 5, MANCHESTER 


E. Crompton and Co., 
© ELECTRIC LIGHT ENGINEERS, 
MANSION HOUSE BUILDINGS, E.C. 4812 

See Ady ortiseme nt, page 7. 


vee hl 


[sce Foundr y and 
ENGINEERING COMP ANY 
Railway Plant & General Engineers, 


witches, Crossings, 


Turntables, Water Cranes, 
Girders, Bridges, Roofs, Pipes, Pump, 
Wayona, Tanks, Enyines, Boslers, Cranos, 
Works : NEWPORT, MON, 
London Office 4187 
10, ‘BUSIT LANE, VANNON  gTRE ET, E.C. 
am Boil ers, 


Qs te 
Ready for Delivery. 
& J. GALLOWAY & SONS, Manchester, 


. always keep a darge stock of © GaALLowaY ” and 
‘ Two- -FLURD” Boilers ready for dispatch. OG 








rs,- 


ee Boa keow 


For Catalogues, apply to 
MESSRS. 8. MASON & CO 
Stone Machine Works, Leicester, England. 
Machines Ict out on Hire; a fow Second-hand 
Machines cheap ; refitted and are equal to new. 
_ Send for Lists of our Ne New Patent | Breakers. 


[2 Roofs, Sheds, Buildings, 


Houses. Bost work, reduced prices. Dixon'aspe etal 
Curvan Inox Roorsare tho most economical forspans up 
to 45ft. Catalogues, Dosigna, Estimates, on application, 

Nn Windsor Ironworks, LivERroot. 4838 


4950 





: 3 . 
He ter and Enelish, 
ENGINEERS AND MILLWRIGHTS, 
i IRON AND BRASS FOUNDERS, BOW, LONDON, E 
DREDGING MACHINERY, 
HYDRAULIC MACHINERY 
“WILLIAMS” PATENT CAPSTANS 
LAND AND MARINE STEAM ENGINES 
DISTILLERY AND BREWERY PLANT 
FLOUR AND RICE MILES 
WATER AND G VALVES, CRANES, LOCK 
GATES, &, PUMPING MACHINERY 
HUNTER'S PATENT FLOATING CRANE FOR 
DOCKS, &c. 
STEAM I LAUNCH MACHINERY. 


oiler Tubes, Iron, Stecl, and 


HOMOG ENOUS. 
EDWIN LEWIS AND SONS, 
Wolverhampton. 





; 49D5 


"4868 


ubes. J? seph Aird, 
MARINE, '! 
Loc’, TURE WORKS, 
STEAM, , Great ee ee 
ONDON OPrices! 
BORING, — | 4g, QUEEN VICTORIA STREET. 
COLLIERY. MANCHESTER ¢ 
LARGE TURES | Quren’sCrampens, 5, MARKET ST. 





LAP-WELDED 
TO 1in. DIAM. 


pores Russell 


and Sons, 
LIMITED, 


CROWN TUBE WORKS, WEDNESBURY. 
London Warehouse : 10s, Southwark Street, S.E. 

Leeds Warchouse : 6, Mark Lane, Briggate 
Price Lista on application, 


Mr L W. SUTCLIFFE, M.E., 


AGENT, HUSH 





ke 


Nhe Patent Corliss Engine 

And PATENT CORLISS GEAIL ENGINE, with 
special Improvements by DOUGLAS and GRANT, 
Dunnikier Foundry, Kirkcaldy, N.B. These enpines 
are made Lortrontal or Beam, Condensing, Non-Con- 
densing, and Compound = Also makers of Rive Mills, 
and Paper Mills, dod General Engineers. Machinery 
shipped or trucked direct from the premisea. Makers of 


= ? 
Lightfoot'’s Patent Self-con- 
TAINED DRY AIR REFRIGERATOR, 
For Preserving: Meat, Fish, &., on Board Ship 
oron Shore 








ennis Patent Straught Full- 


I WAY WGI PRESSURE VALVES, for Steam, 
Wator, Gara, &c | For list and terms, apply to 
TH P DENNIS & CO , Chet iford, 
London Office Mansion House Buildings, BC 
AGENTS : Glasgow - 1 Baysxere & Co, 151, Lope &t 
Laverpoo! Ransome & Marsuaun 172, Scotland Koad 
Nottingham—Nre & Co, Clumber Street 
Leeds - Wo Einetos & Son, Hatnaslet Lane 


= or 
MMe Only First Award 

WOoOD-WORKING MACTHNERY 
European Exbitstors at the STONY TN PRION TIONAL 
FAHIBITION, LS70-80, Was awarded to 


John M'tDowall & Sons, 


Saw Mill Engineers and Wood-Working Machiniste, 
Walhinshaw Foundry, Johnstone, neat Glayyow 

LONDON AGERE - 6020 

GUTHRIE, 70, Bishopsgate Street Wathin, 


() kes, 


LONDON AGENT FOR 


A tkinson’s 
(Gs Hyngines. 


39, QUEEN VICTORIA STRE ET, LONDON, EC 


J.B 





n054 





fiela s Patent Boilers and 
TUBES, | 
LEWIS OLRICK & CO, London. Os 
See Ilustrat. cf Advertiseme nt, pugo 24 
orge Russ sell & Co., 


(Gx° 
ENGINE ERS and BOTLERMAKERS, : 
ALPHA STEAM CRANE and ENGINE Ww ORKS, 
MOTHERWELL, near GLASGOW 
SILVEK MEDAL, PARIS, 1867, 


Steam Ilammers. 


Massey's Patent Hammera 
RECEIVED THE ONLY PRIZE MEDAL 
PARIS J 878. 
More than 1500 made. 
Drop Hammurs Hasse's Patent Power Hammer. 
& S MASSEY, MANCHESTER, 
Birmingham Depot: 2, Corporation Street. 


4921 


— ae ener 
ae 


AND JAMES DREDGE. 


STRAND, LONDON, W.C. 


PRICE... 
By Post 


6d. 
Add. 


| ree, 





“ Differential ” Pumping 
ENGINE — DAVEY'S PATENT for 
: Draining Mines, Water Supply of Towns > Ireyration : 


Supplying Dockn: Pumping Sewage ; sid General 
Pumpiny Purposes. 





AOOL | 


for. 


HATHORN, DAY E Y,& CO , LEEDS 
W,b,& Co have Patterns of “ Differ tial Fnyginen 
of all sizes from & to 400 horse power, and hase faci- 
lities for supplying very powerful Engines and Purpa 

at n short notice 4700) 


‘ecomotive Tank - Engines 


designed and constructed by 
MANNING, WARDLE, AND COMPANY, 
Boyne Engine Works, Leeda. 
See thelr Illustrated Adv ertisoment, page 43. 


[ pcometive Tank Engines, 


TRAMWAY ENGINES AND CARS. 
Built by THE FALCON ENGINE and CAR WORKS, 
Limited, Loughborough. 6206 
Beo Mlustrated “Adv ertiscmont, page 45. 


STEEL CASTINGS. STEEL CASTINGS. 


[petite s Stoel Foundry Co., 


SHEFFIELD GOLD Medals, Paris and Mel- 
bourne, 'T8&'80 9 For Engineers, Railways, Tramways, 
Mines, Hydraulik Work, Dredgers, &e , &e Specially 
sound, donse, and of unequalled stre ngth, toughness 
and durability, Onr Unhammered Steel Castings, as 
recently tested by HM Govt., stand 40 to 65 tonx por 
aq. inch(\ary ingaccording to the hardnessand purpose 
required) and up to 20 per cent elongation Can be 
thoroughly rehed upon for regularity and uniformity 
of temper hee Adv ertisement Pye 19 — fous 





2487 








GQ tannah's Pendulum Pumps. 


For Prices see alternate weeks, 823K 


|G teel Hydraulic Cylinder rs.— 


HENRY BESSEMER & CO., Limitod, 
SHEFFIELD. 
___See Advertisement last week, page 3! 


‘u weddel ls 
Lydtaule Kivetting Machines 





8627 


| es Tahoe 


SAPy | 


14, DELAHAY STREET, WESTMINSTER, 
LONDON, SOW 4297 


4 
See Hlustrated Advertisement last week, pave di 


Sterne & Co., Limited 
' ENGINEERS, 


Sole Makera of 


(Clerk's Patent 








dranted to | 


P atent! 


Solf Qttartine 
SUS 
Vas K neine. 
G By 
HIGHEST AWARD, 


BRITISH SECTION ELECTRICAL EXHIBITION, 


PARIS, 1841. 


GOLD MEDAL, 


CRYSTAL PALACE ELEC*™ SICAL EXIHIRITION, 
LONDON, 2882. 


trong’s Patent Feed-water 
[eaters and Punters, 


WIT 


STERNE AND WAINWRIGHT'S 
IMPROVEMENTS 


Bey Wheels, 
Pyrery Machires, 
Gpiral Springs. 


The Crown Tron Works, GLASGOW. 


PATENTED 


The Crown Iron Works (Mollinwood), MAN- 
CHESTER, 


10, Victoria Chamberk, WESTMINSTER. 


City Office and Show Rooms, 40, CANNON 
STREET, E.C. 


10, Ruo Tatives PARIS, 


2583 


ee ae sen koe. 














IJ 
TENDERS. 

LONDON, BRIGHTON, AND SOUTH COAST 
RAILWAY, 


eee on 


TO ENGINEERS AND CONTRACTORS. 


Sneed 


The Directors will be glad to receive 


Ffenders for the Erection and 


MAINTENANCE of aSTEEL GIRDER RIDGE 
over the Company's Lines at Eastbourne, in the County 
of Sussex. 

Plans and Specification may be seen, and all in 
formation obtained at the Chief Engineer's OfMice, 
London Bnidye Terminus, on and after the 2)at inst., 


and Tenders addressed to the undersigned, and ep, 


doraed | Tender for Biidye at Eastbourne,” are to be 
delivered at the Seeretary’s Office, by not later (han 
0.30 an, on Tuesaday, the 6th August next 

The Directors do not bind themselves to accept the 
Joweat or any Tender. 

A. SARLE, 
London Bridye Terminua, Secretary 
Tkth duly, 1&b4 G57 


LONDON, BRIGHTON, AND SOUTH COAST 
RAILWAY. 





TO CONTRACTORS AND OTITERS 
LITTLENAMPTON DIRECT RAILWAYS 


me 


The Directors wall be glud to recerve 


Ffrenders for the Construction 
- and MAINTENANCE of TWO SHORT LENGTHS 
of RAILWAY (tote) one niledain the Jtarinh of Leo- 
Dunster, wo the County of Sisqes 

Plank and Specihcation aay be deen, and alloon 
formation obtamied at the Chicf lnyaneers Othe, 
Lomdon Piidgee Terhune, on and after the 21Kt mat., 
and Tender in the presenbed form ony, and addirensed 
tothe undendpned, are Go be del ered at the Seeretaurs ‘4 
Gthee, by uot hater than oso aa, ou Tuesday 
Oth Argtint meat 

The Directors do not bind #eaiselves to aecept the 
Jeweat Granny Ponder 
A SALES, 

Secretary 
GO4G 


COAST 


London Brae Terminas, 
iad IUIN, Pots 


LONDON, BRIGHTON, AND 
RAILWAY 


SOUTH 


TO UNGINEERS AND) CONTIKACTORS 
{E-CONSTEC CTION & WIDENING OF BRIDGES, 
The Directors will be vlad to reeeive 

: ( 1° 
Yenders for the Steel Girders 
REQUERIED for the RECONSTRUCTION | of 
TWO ROAD BRIDGES at Denmark Dhall, hondon, 
SE, and the WIDENING of n BRTDGHE under the 
Maio Line, near South Croydon Station, mm the Camnty 
of Surres 
Plans and Specifleations taay be geen, and all ine 
formation obtumed at) the Chief Engineers Ofhec, 
Londou Bridge Terminasa, on aad after 2 ist ost. and 
Tenders addreaned to the ondergpned, and endorsed 
“Tender for Gairders,” are to be deterred at the 
Secretary’ Othee, by onmet hater than 50 a m1, on 
Tuesday, the Oth Aupuah next 
The Directors do not bind: Chomimelves te accept thre 
lowest or any Tender 
A SAKLE, 
NeecTc bars 
i bd 


COAST 


London Pradtee Termite, 
Psth dats TSS 4 


LONDON, BRIGHTON, AND 


SOUTH 


TO BULLDERS AND CONTRACTORS, 


The Directorc will be glad to recene 
. ‘ ‘ 
Plenders for the Hreetion and 
- NAENTENANCT of NEW STATION OFPTICES, 
PLATFORM ROOPS, Me, at Phowley Station, in the 
County of Surres 
Plans and Specteationa way be been, amd alla 
formation obtuined at the Gfhee of the Euyanea, 
London Bridge Termunius, on aud after the 2st inet. 
and Tenders tno the preserided= form only, aiid ad- 
dressed to the undersicned, are to be delvered at the 
Sceretairyts Office, not Inter ftdinn gb 80 aoa, on 
Tureday, the Sth August nest 
The Directors do not bind themeedver to recep t tle 
Jaowest or any Tender. 
A SARLA, 
seer tary 
Ci fis , 


faondon Bridge Terminus, 
Isth duty, PRSd, 


SINGAPORE TRAMWAYS 
WER, BOLTON A Ct) Cohisyow, are 
TECEIVE 

a ( , 
Yonders for the Supply, fob, 
of the necessary PRON ar STEEL SLEEPERS | 
and relative PINENGS required tor the Singapor | 
Tramways, according fo Diawinis ind Speeifications 
to be keen on ard after °fst July, at the Othe of daus 
Strain, Co bot, Weat George Street, Glaus ow, fron 


preqmred to! 


ENGINEERING 





LANCASHIRE AND YORKSHIRE RAILWAY. 


eee 





The Directors are prepared to roceive 


MNenders for the whole of the 


WORKB REQUIRED (exoept Ironwork) in con- 
nection with the alteration of levels, deviation of line, 
and new lincé and new Exchange Station at Liverpool, 

Drawings and Specification can be seen, and 
Quantities and Forms of Tender obtained from the 
Engineer's Offee, Hunts Hank, Manchester, on and 
after Monday, the 21st inst. 

Tenders addressed to the Directors, and endorsed 
‘Tender for Alteration of Levels, Deviation of Line, 
and New Lines and New Exchange Station, at Liver- 

oo),” to be in the hands of the undersigned, not 
ater than Ton o'clock on Monday morning, the 26th 


August proximo. 
J. STAFFORD, 
Hunts Bank, Manchester, Sccretary 
12th July, 1884 G 618 


LANCASHIRE AND YORKSHIRE RAILWAY. 





The Directors are prepared to receive 


lenders for the whole of the 


CAST and WROUGHT TRONWORK required in 
connection with the alteration of levels, deviation of 
line, and new lines and Station at Liverpool, including 
the principles, girders and columns of new roof, 
girders, floorplates, &c., required in subway and cab 
approach ; girders, floor plates, and columns, &e., 
required for Bridges aver Leeds Street and Waterloo 
Tunnel, and Viaduct between Lecds Strect: and Chad- 
wick Street, 

Drawings and Specification can be een, and 
Quantities and Forms of Tender obtamed from the 
Engineer's Office, Hunts Bank, Manchester, on and 
afte: Monday, the Olst inat. 

Tenders addressed tothe Directors, and endorsed 
“Tender for Tronwork required, New Exchange 








Wanted, Tenders for Pair of 


WINDING ENGINES, 80 in., 83 in., or 361n. 
cylinders, with drums, complete.—or further par- 
ticulars apply in writing to SAMUEL SPRUCE, Ksq., 
Mining Engineer, Tamworth, to whom Tendera must 
be delivered on or before 2ist August, endorsed 


“* Tonders for Engines.” GQ 567 
APPOINTMENTS OPEN. 
ivi] Service Commission 


$62 —Examination for ASSISTANT EX- 
AMINERSHIPS in the Patent Office faa 
20th August. Salary £200 to £400 The date apecific 
ia the lateat at which apphcations can be recelved. 
They must be made on forma to bo obtained with 
yarticulars from the SECRETARY, Civil Boies 
+578 











FOREMAN, experienced in makiny, and re- 
pairing Enginek and other kinds of agricultural 
implementa. Must be used to the Template system 
and turning Gut work expoditiously, able to make 
noat drawings, and get out estimates.—Addresx W S., 
Offices of Engingena, 3b & 86, Bedford Street, Strand, 
London, W.U. 

W anted, Foreman to take 
charge of Iron and rasa Foundry ; none but 
first-class men, accustomed to Locomotive and Too) 
work need apply. - BEYER, PEACOCK & Co., Limited, 
Gorton Foundry, Mancherter Q 540 


s ed at ep ee ace ree a el 
W anted, ina British Colony, 

FOREMAN LOCO BOTLERMAKER , must be 
thoroughly acquainted with the working of Tweddell's 
avatem of Wydraulic Machine Tools,-~ Apply | ‘tter 


only, stating xaniary required, and past o/§ . to 
WB. Odlnag nfJitavu aad, Dero St., WiC ae HSL 








pe , 


[Jury 25, 1884. _ 


ne 


W ated, Steam Pump and 


BOILERS, second-hand, in first-class con- 
dition, capable of pumping about 20,000 gallona per 
hour, complete with suction and delivery hose.— 
Apply, with full particulara, atating: lowest price, to 
Dae & CO,, 24, Gt. Winchester Street, pare 

1.0. 58 


ee. ee een neg LA ER! 


Agents Wanted, to push First- 


class MACHINERY OILS commanding a large 
and successful sale. Liberal commission. —Address 
BOX 201, Post Oftive, Liverpool. 6283 


ists of Machinery Wanted or 

on SALE. Sve ‘'ENGINERRING REVIEW,” 
weekly 1d.—E. & F. N. SPON, 16, Charing Cross 
London ; or of all News Agents. 5262 


Perera 











FOR BALB. 


fer Sale, 12 in. Leather and 


COTTON BELTING, of beat description.—For 
ordera to view, apply to W. BULL, Southboro', Tun- 
bridge Wells — G 576 


or Sale, the Cheapest and 
Best IRON STOP and SLUICE VALVES inade. 


Hiustrated Price Lists on application.—ALLEY & 
MACLELLAN, Sentinel Works, Glasgow. 1161 


or Sale, Largest Stock in 


Enyland, Engineors’ Machine Tools, Steam 
Hammers, Steam Engines, Wood-working Machinery, 
all nizes, best materials and workmanship, low pricos; 
send for atock lnt.- SCOTT KRROTHERS, Halifax. 


Sale, Twelve Tramway 
yVES, 4 ft 8) in. gauge, in good 





) - 


the 





whom a Copy ol the Speetfeation and Morn of Pender 
minty bo obfaimed on pavinent of Que Gumea, which 
wilhnot be returned 

Tenders addressed "Singapore Tramways” to be 
lodyred, mot later than Tuesday, fth August, with 
Ker, Bowron & Co, whe do not baad theniaelves to 


acerph the lowest or any Tendes Ce Bib 
TO CONTRACTORS 
RIBBLE NAVIGATION AND PRESTON DOCK 


ACV, US83 


fe be duet, the Construction 
How DOCK of 10 acres, Thdal Basin, Loeks, 
Diversion of Naver, and other Works, for the Mayor, 
Aldermen, and Burgesses of the Borough ot Preston 

Plans, Specifleation, and Detailed Drawinjes, tras be 
geen, and Quantities and Forme of Tender ohtamed at 
the Othee of Eow ano GARLICK, sq , CoB 85, Wanehdey 
Square, Preston, from the ?sth inst to fhe oth day 
of August neat, by noon oon which dav, Sealed 
Tenders, addressed to '* The Chairman of the Ribble 
Counmittes,” and endorecd “ Tender for Dock nnd 
other Works,” must be deposited at the Town Hall, 
Preston. 

A charge of Ten Guineas will be made to Contractors 
fara Copy of the Quantities, which will be returned on 
recetpt of a bond fee Tender 

The Corporation du not bind themgelves to accept 
the lowest or any Tender. Ci 562 

Town Hall, Preston, HNENRY HAMER, 

17th July, 1884. Town Cloris: 


| 


Station, &e , Laver ont “te boat The Mande vs ‘vere 
tiiderwiens, NOt Jaber than Ten oclock on Monday 
morning, the “hth Auguat proxime 
J oH, STAFFORD, 
Seeretary 
Gop 


Tlunts Bank, Manchester, 
12th July, |S84 


WIAMMIERSMITEH AND CITY RATLWAY 


The Jot Committee ure prepared to receive 


fPlenders for the Construction 


of a NEW BOOKING OFEECE, and for the 
EXTENSION OF PLATFORMS, at the Latimer oad 
Station 

Plans and Specufeation may he seen, and Forms of 
Tender and Bilbo of Quantities obtamed, at the Office 
ofthe Engineer, at this Station, on and after Monday, 
the 28th mistant, 

Tendetd addrewed to the Seeretary of the Jomt 
Committec, af the Paddington Station, will be 
recemcud on or before Tuesday, the tuvth of August 
nex 

The Cormnroittees da uot bind themmaelven te ucecy ! 
the lowest orans Tendea 

Paddington Station, London, 


w4th July, L8o4 (590 


SOUTIP INDIAN KATLWAYS COMPANY. 


The South Indian Radway Company is prepared to 


MPYenders for the Supply of 


“OO TRON THGIPE STDE GOODS WAGONS and 
6 TONS WHOUCHIET TRON GIRDERS 
1 TONS ROLLED BEAMS FOR FLOOR DNG 
Speericationsa and (fortis of Tonder may be obtaimed 
on anc after the {sth rast., at the Conmipanc's Ofbecs 
Tenders addressed to the Choauinan and Pires tors 
of the South Indian Railway Company, and marked 
“Tender for Tron dle Sided Goods Wiyrons,” or 
“Wrourht Tron Girders and Rolled Beams,” as the 
caseomas be muat be left with the underaened nof 
later than Twelve o'clock noon of Tuesday, the &th 
day of Anyrust, [8st 
The Company a4 not bound toe accept the lowest or 
wy Tonder 
A charge of Ten Shillings GQvlach will not be re 
turned) will de qaade for Copies of tie respective 
Speeifieations 
Company's Othices, By orden, Gobsy 
bo, Graccebureh St, TEENA WoONGTMAN, 
London, Vith Jndy, Sst Managing Tnrector 


COURT OF FUSTICE, CTEANCERS 
DIVISION 
: : . 
Mo be Sold, by Private Tender, 
in ONE LOT, asa goin concetn, pursuant to 
wn Order of the TRonourable Mr Justice Pearson, made 
wn the quatter of the Companies’ Aets, TS62 and C67, 
and in the matter of the JABLOCHAOFE ELECTRIC 
LIGHT AND POWER COMPANY, Dinuted, THE 
STOCK IN-TKADE, PATENTS, AND GOODWILL of 
the wove Company, topetiicr with the Furruture, Fis 
tures and Fiftincs, aso the Leasehold Premises, aitnate 
and pee No oo, Albert banbuankinent, Westmomaster , 
also the Leasehold Premises, sttinete and bem: Canter 
bury Dock Whart, G4, Belvedere Loud, Lambeth, 
Surrey Also the Benefleimd Interest of the Con 
pany i two agreements, one rolating to the hiring of 
Taulway Arches, Nos, 97 and Gs, an the rear of No ts, 
Albert Ehubanhkinent, and the offer relatine to the 
Cormipatay a xite of OMees, 1, Great Winchester Street, 
Qld) Broad Street, and the furature and fittings 
ae thereto. 

Tenders are ta be sent fo the Liquidator, Mr. Wi. 
Liaw’ ATaUsriINK SPAIN, at his Ottees, 76, Coleman 
Street, in the (its of London, not later than Four 
(dock in the afternoon of 6th Aupust, Sst, and 
Saturday, the 9th day of Anpust, Ssh, at Twelve of 
the clock nf noon, af the Chambera of the said) Mr. 
Justice Pearson, Royal Courts of Justice, Strand, in 
the County of Miaddleses, 6 fived for the consideration 
of such Tenders, and for the acceptance or non-accept- 
anes of any of the same bemyp decided upon and 
certified by the Chier Clerk , but the Lujuidator, under 
the direction of the Judge, may decline to accept any 
Tender 

Full particulara of the leaves, furniture, fixtures, and 
patents, and Condit one of Sale, with Form of Tender 
annexed, nay be obtained on application to the 
Liquidator, at tis Otfice aforesaid, and at the Warks 
and Othees of the Company, and of Messrs. Miubs, 
Dowson & Co., 28, Bedford Row, and of Mr rrp. 
EMtcK Kes, LLL, Cheapside, Solicitor to the said 
Liquidator, 

Juted this 16th day of July, 1884. 

k. W. WALKER, 


IN THE HIGH 


FREDERICK KENT, Chicf Clerk. 
111, Cheapsida, E.C., 
Solicitor for the Liquidator. G 562 











| 


Ny : ppg Damiana 
W Mnted Tnmediately, for a 

large Tron and Steel Works, an experionced 
DRAUGHTSMAN ; met. be well up in Blast Furnace 
and Bessemer Steel Plant.— Apply, stating age, salary 
expected, and giving references, to Go670, Offices of 
ENGINEERING, 860 and 36, Kedford Street, Strand, 
London, WLC. Qoan79 


poy ay cE 

Wanted, a Skilful, Practical 

DRAUQHTSMAN, for hydranlic and pum 
work. Must have had experience in the construction 
of modern pun carrpures, A realy firat-clash man 
will reeeive a high salary and ateady work.— Address, 
with full particulars, NOVELTY, Offices of Ew- 
axing, 86 and 86, Bedford Street, Strand, London, 
WwW. ~ oo A _ COGS 
Wanted, at onee, a capable 

and quick Mechanical DRAUGILTSMAN, ex- 


perteneed in good economical engmc and yeneral work 
Apply by letter, statuny age, experience and anlary 


required, to} & BALL, Dartford. | GTS 
I ists of Berths Vacant or 

d WANTED Sco ENGINEERING REVIEW 
weekly td BE & F N SPON, 16, Charity: Cross, 
London: or of all News Agents hg 


, 





SITUATIONS WANTED. 


Apne Dae he Se, 
(ie wl. f. Mi. EE. and Wh. Se., 


25) WISHES to ASSIST, confidentially or other- 
Wik, Inamyrer or principal , home or abroad , to gaan 
experience rather than salary. Qood Draughtsnian 
borst-class references AX, 1, Camden Street, NW 


Ge 54 


] )raughtsman Disengaged, 
: geventeen | years’ Cxperience im conmmpound 
engines, boilers, constructional ironwork, quantities, 
estimates, &e t pood mathematician 5 university edu- 
cation, thorough French > moderate salary Address, 
CoE, 20, Montpelier Road, Kemtash Town G56 


1 se fom) a Sree eal x 
Yost Clerk (27) requires Situa- 
/ TION in or near Glasvow, or would travel for 
tirst-clays firm; references to present and past em- 
plovers -—~Rephea ta Go ASO, Officer ot Exainkerina, 
oo € $6, Bediord Street, Strand, London, WoC G@ 5x0 
i » , aot i ce 
rye Incha Rubber Manufhe- 
TURERS — Ao Gentlemnan of considerable 
experience in Mechanicals, and witht a firat-class con 
nection amongst merchants, steamship owners, &e., 
will shortly be open to REPRESENT a good house. 
—-Address INDIA RUBBER, care of Pekar d Tors, 
Advertasing Offices, 21, Queen Vietorma street, London, 


EC Gob74 
Partnership sleepmis oractive. 

—WANTED immediately Two to Three Thou- 
aand Pounds, ian old eatablished wholesale business 
having a larpe coanechion, fO undertake theo mann. 
facture of a secured specahty om untied demand, 
especuuly among users of steam power , an unurual 
opportunity as profits are very yood, af i minimum 
rish.— Address A.C. 8 17, Meaars. Dnacosn, Lenden- 
hall Street CG O84 


P a 


- ye, ‘ 
artnership, — Wanted, a 
partner an an established firnt of agricultural stcam 











PARTNERSHIPS, 





Gentleman to take the share of an ont-yoing 


ploughing, threshing, and haulage machinery pro- 


pretors The fullest investigation permitted, and 
references gaven and required  Knowledye of the 
business not actually necessary —Principals or their 
solicitors only need apply to Ao, al, HorscasTurs, 
Cheapside, EC, G DRA 
4 : aecces 

MYo Mneineers, — Partner 

WANTED, having a sound comimercnd and 
financial knowledge, to fom Advertiser, who in 
addition to fiw goneral trade, hax w good speciality 
with an extensive connection and well appointed 
Works = Apply, in first instance, toB KO L., Ottices of 
Exnarsin gina, 85 and 36, Bedford Street, Strand, 


London, WO GQ 509 
W anted, at once, a Second- 

HAND RADIAL DRILLING MACHINE, 
about 4 ft. 6 in. arm.--8end price and full particulars 
to KETTON & HOLLIS, Engincers, Curtis Street, 
Nottingham. 


WANTED, &c. 











working orues -§OS0 cy yarticulara address THE ROUEN 
TRAMWAY CGe loan iY atiuion. France, G 648 


I 


TIE 





or Sale,a Complete Collection 
of “ ENGINEERING,” since July, 1868, and of 


ENGINEER" pince the same date —Offers to 
be addressed to M ror HERMANT, 123, Kue 
Lafayette, Paris. a" ame"! G: 560 





4. = a na 
Jeeor Sale, beme superseded by 
. cnjyines of higher power, a pair of High Pressure 
Condensing STEAM ENGINES.  Cylindera, 26 in. 
dham., $f. Oan stroke, with cold water pump for 
dame, —Can be aeen at work at the Manufactory of the 


LONDON FORTLAND CEMENT CO,, Ltd., Northflect, 
Kent, to whom enquiries may he addressed. G ita 


TO CONTRACTORS, HARBOUR BOARDS, &e. 
a : 

Jor Sale,at Wicklow Harbour 
Workg, an & ton Russell Self-Propelling Steam 
Derrick Crane, with G0 ft jin , 10-ton Cameron ditto, 
with V2 f6 jib: Priestman Stcanu Travelling Cranc, 
for “HB” mize grab; two apecially atrong Priest- 
man Grabs; Lunching and Shearing Machine; 
Chapling’ Locomotive, several large Tron Skips: 
Hevernal ton4 6 in, by 6 in. Angle and Tee-lron; 40 
tons Steel Rails; large quantity sound sawn Pitch 
Pine; three pood Barges, one specially prood rec- 
tangular Barge, on which Vriestman Crane works.— 
Apply to JOLIN JACKSON, Harbour Works, Wicklow 


‘Ureland; ort, Vietoria Chambers, Westininster, 122 


jeer Tmmediate Sale, at low 


prices for cash. 
SKCOND-THLAND-. 
LANCASHITIRE ROLLER, 18 tt $ in. by 7 ft. diameter. 
CORNISH ROLLER, 1? ft by 4 ft. diameter. 
VERNCAL CROSS TUBE BOILER, 7 ft. Gin. by 
Sft Gin diameter. 
TANK LOCOMOTIVE, 4@ whecls coupled, cylinders 
Win, by 201n. 
A New 0 HP. CHAPLIN’S LOCOMOTIVE. 
6ft. Gan FACE PLATE LATITE, by Whitworth, 
RAIL STRAIQUTENING MACHINE, with engine 
attached, by Collier. 
No. 6 ROOTS BLOWERS, by Thwaites, 
Two No 44 PATENT BLOWERS, by Ells, 
Two SCOTT WHEEL MOULDING MACHINES. 
10-ton RAILWAY WEIGHING MACHINI:. 
STEAM WINCHES, from Sin. to 4% in. cylinders, 
For prices and full particulars of any of above 
apply to “PHILLIVS’ MONTHLY MACHINERY 


REGISTER,” Newport, Mon. 4804 
ay { = > . = ak . “2 
( yn Sale, One Pair Vertical 
~- ENGINES, indheatiny, 520 horke-power, ono 
HORIZONTAL ENGINE, indicating 200 horse-power ; 
three HOTLERS, 80 ft. by 7 ft.—All can be seen 
working at the LANCASHIRE COTTON SPINNING 











CO,, Ltd., Hevaide, near Oldham QQ 407 
= goat See ae oc 
ye be Sold, BO Ton 
: TOWER - DRIVEN TRAVELLING CRANE, 


MO ft, Rpan, timber bean, trussed, and all accessorics. 
‘Yo be seen in Nottingham - Apply, LIE and HONT, 
Arkwright, Works, Nottingham, G 568 





~ ; vs 
Mo Engineers. — Business to 
BE SOLD as a going coneern (with Foundry) 
established some years, and domp a good business In 
repairs situate in pleasant suburb, free from competi- 
tion New and auitable Machinery. Price, including 
Mant, lease, goodwill, &e , £900, or PARTNER would 
ie taken with £600 =e to Mr. BRADSIJAW 
BROWN, Auctioneer and Valucr, 59, 
Street, E.C., and Ketate OMiecs, Millwall, by. 


—" ee fae 

I | odgkinson & Co.'s Hand- 

MADE PAPERS for Drawings, Specifications, 

Account Books, &e , the most suitable for Engineers 

and others, can be obtalned through all Stationers. ag 
2 


all thick- 


Ienchurch 
G82 








ee a emmee e 





Hormbeam Plank 


nesses, dry; warranted English growth ; very 
large stock; coga cut to any pattern at moderate 
prices. -- J. KEEN, 264, Waterloo Bridge load, 
London, 8.E. Sate a _ 6191 
16 HP. Portable Steam 

ENGINE, high class, new, with or without link 
motion reversing goar, FOR SALE on advantageous 
terms. 8 JIP. PORTABLE STEAM ENGINE, high 
class, new, FOR SALE, cheap for the quality, with a 
6ft. pan Mortar Mill and a Sft. by 2 ft. 6in. Saw Table 


cemplete.—For price, or to view, epply to BARROWS 
and STEWART, Engineors, Banbury, Oxon. 50% 





Jury 25, 1884. | 





team Launch, ne carly new, 


KD 90 tt. by 6 ft., nicely fitted, nae boiler, 
look-up engine room, awning whole length of boat ; 
yory cheap. ~JOHN PAGET, Rainbow Hill, Worcester. 

G 664 


Finnigan n’s Patent Horizontal 


BAND SAWING MACHINE, to cut 64 in. diam., 
with 6 ft. pulleys, complete with four saws. Used 
three Rs i £126. Foor. at Preston.—IRVIN an 


Patent F ie oe Sale, Com. 


plete Patent FUEL WORKS PLANT of modern 
type, manufactured by Holton, of Swansea, contisting 
of all nocessary machinery and appliances, with or 
without steam engines and boilers, tho whole in con- 
dition equal to new, having been tn use only a few 
months. —For articulars papply to ELLIOTT’S METAL 
CO., Limited, Wicininiptiant > and PEMBRIEY COPPER 
WORKS, South Wales G ov 


Boilers! Boilers !! Boilers | 1! 


The Largest Stock in London of Cornish 

or Vertical Boilers for Sale or Hire from 2 to 30 horse 
ower, ~-F. BONE, South London Boiler Works, Long 
Lane. Borough, Boilcra repaired by practical men 
only. 6141 


(Sompound Surface Conden- 


sing MARINE ENGINES FOR SALE; cylinders 
10 jn, and 20{n diameter by 121n. stroke, fitted with 
Payton and Wilson’s patent cireular balanced and 
double ported slide valves, and link motion reversing 
pear.—Address ALKX. WILSON & CO,, Vauxhall [ron 
Works, Wandsworth R Road, London, 8. Ww. 4968 


1 

| ancashire. — For Sale, 

di through death, a very old-eatablished BRASS 
FOUNDRY and COPPERSMITHS’ BUSINESS of the 
highest reputation, with first-clasy connection. To be 
disposed of ata low valuation -- Apply, at first by 
letter, to A B., care of Gokvon & Gorcu, Adver- 
timing: Agents, ihe St Bride Street, London. () 56K 


[Locomotive Tank Mngine 


FOR SALE or TORE (Second-hand) ¢ Tidlans 
Win.diam ; {8in. stroke, four wheels coupled , photo- 
graph onapplication. New Locomotives in progress - 
THOS. PECKETT, Atlas Engine Works, near Bristol 
Ce O68 


plank Locomotives, 4 or 6 
wheels coupled. Specification and workinan: 
ship equal to Main Line Kngines.— Apply to R. & W. 
HAWTHORN. Engineers, Nowcastle-on- Tyne, 

_ See Adve rlisement laat weok, page 42. 4954 


“ocomotive Tank Engines 


alwaya in stock or progross.--HUDSWELL, 
CLARKE and CO., Rallway Foundry, Leeds, Solk 
Makera of RODGERS’ PATENT WROUGHT IKON 
PULLEYS. Sce INuntrated Advertisemont, page %6 


Lpcomotive Tank Engines for 


Main Line Traffic, Short Limo, Gollicriow, Con- 
tractors, Tron Works, Manufactories, &o., from n 
superior specification, equal to their tirat- class Railway 
Kngines, and apectally adapted to sharp curses and 
heavy gradients, may always be had at short notice 
from Mewars. BLACK, HAWTHORN, and Co, Loco- 
motive, Marine, and Stationary Enyino Worka, Gaten 
hoad-on-Tyne 1624 


M achine Tools for Sale.— 
Rendy for Dehvery —One powerful Treble 


Goared Lathe, 8610 centre, with blocking up pleees to 
raise tt npto dyin centres when required, face plate 
7 ft. Gan. diameter, two aaddles, and will admit 22 ft 
between centres, right hand saddle fitted with gerew 
cutting wear, &e., Weight $8 toms. 

One tk in, stroke Slottiag Machine, will admit 6 ft 
Min., quick return motion by elliptic gearing, ram 
balanced. 

One 7 in, Atroke 
diameter 

Apply, 
Leoda, 


Ready for Deliver "y | 

One Radial Drilling Machine, 6 ft. arm, 

Ono L4 in. #troke Shaping Machinc, Gft bed, 

One 121n. ditto ditto ditto. 

Ono 14 in. centre Sliding, Surfacing, 
cuttings Latho, Hi ft gap bed. 

One 10 in, ditto ditto ditto, {6ft gap bed 

One Sin centre, riven to 1Oan. centre, Sliding, Sur 
facing, and Screw eutting Lathe, 12 ft. gap bed, 

One 30 in. stroke Slotting Mac Hine. 

One Jin. by din Punching, Shearing, and Anzle- 
Jron Cutting Machine, Js in. gaps, boeut din by dain. 
by § in. angles, 

One 86 in. Pillar Drilling Machine. 

GEORGE BOOTH & CO,, Engineers’ Tool Makers, 


Tlalifas. BOK, 
ache Tools to be Sold.— 


M B. Planing Machine, to plane 2tft. by ft. Gin. 250 
DPD. Planing Machine, 2 hones, NM by Oft. , e0 




















Slotting Machine, will admit 8 ft 


WM, HOLDSWORTH, Machine Tool Maker, 
Gi 604 





and Screw- 





F. Planing Machine, 1ft. by 1f6 hin. .. i 22h 
KK. 4jin Stroke slotting Machine, tor vain dia... 17 
O, Double-geared Drill, J}an) spin, for 6 ft. dia, 40 


J, Double-peared brill, Shin. apin,, for 80am dia, do 


L tain. Double Axle Turning Lathe, 4 ft. bed 40 
1. Pin. Serew- “cutting Lathe, 12 ft. yap bed . 40 
HW. 10in. Screw- -cutting Lathe, L2 ft. straight bed... 40 
M, lJ], in. Self acting Slide Lathe, 14 ft. 4 in, et. bed 45 
N. 114 In. Self-acting Slide Lathe, 14 ft, 4 In. at. bed 46 
It. 1b in. Self-acting Slide Lathe, 16 ft. straight bed = bh 
4. a in. Screw-cutting Lathe, Stt. wap bed oo... 28 
T. Treble-peared Face Lathe, Oft plate 76 
V. Blowing Fan, by Platts, bOin diameter wee 1G 
WO dn, Self- aetini Shide Lathe, Lift. pap bed. Ao 
X. BHP Inverted Cylinder Stenm Kngine ,, 30 
Y. Vertical Boiler and Fittings, 7 ft. 61, a 3 ft. Gin. 30 
Z. Horizontal Drilling Machine —.. e dewee bY 
K. Powerful Fly Press, with Shae Front 10 
P. 104 in. Boring Lathe, with 6 fi. Looxe Slidiog Bed 85 
A. Planing Machine, for Stee! Rails, 1ft byessin. 4b 
bb. Powerful X-cut. Shearing Machine, din. by him. 45 
eo, 1Rin. Band Saw Machine, Canting Tabhew oo... 10 
dd. Bench Drilling Machine on Me ‘tal Stand... 22. 17 
eo. Double Arm Hly Press, 200wt. «20... . eee 2h 
ff. Planing Machine, 6 ft. hy 2 2ft Tim... vias (Th 
EE: Maasive Wood Boring Machine, cost £400 80 

1, Horizontal Borlng Machine, 10ft by 3ft. bed 20 
kk. Horzontal Boring Maching, & ft. bed, : 80 
nm. Double Grooving Machine, for Twist Drilly.. 80 
nn. bin. Amatcur’s loot Lathe, 3 ft. Gln. bed . 12 


All the above can be inspected atthe Works. —EASTER- 
BROOK, ALCARD, & WILD, Penistone Rd., Sheffield. 


ENGINEERING. 


AUCTION SALES. 


TO BE SOLD BY PUBLIC AUCTION, on Wuonrapay, 
the 18th day of AvausT, 1884, at Ten for Eloven 
o'clock prompt, on yaa by 


heatley irk, Price and 


eed the valtiulde Loasehold Engineer- 
ing Works known as the BIITANNIA ENGINE AND 
TRON WORKS, CARLIsUN, OCCU pied by Mussrs. J & BR. 
Hind, comprising about 12,400 square yards of Land, 
held under & Lease of 09 5 cars, dated 1876, ata ground 
rent of £126 per annum, together with the Works 
and Cottagern built thereupon, and the Steam Engine, 
Boiler, and main Shafting. The Frechold may Le 
purchased at any time within the lease. The lund 
adjoing the GQvods Yards of the London and North 
Weostorn and North Eastern Railway Companies, to 
which aldings could be made. The works are well 
built and very suitable for manufacturing purposes 
and as the MACHINERY and PLANT will be sold 
immediately afterwards (neo ads ertisement bolow), the 
buyor will have the opportumits of obtaining what be 
Inay require at anction prices | Further particulars 
may be obtained shortly from the AUCTIONEERS, 
Albert Square, Manchester, and D2, Queen Vic tori 
Streot, London, K.C. ; or from Mr. WANNOL, Solicitor, 
Carlisle. G67) 
Important Sale of ih ch Chis Mac hinery and Engincer- 

lng Plant at Carlisie. 


heatley Hark, Price and 


GQOULTY. are instructed hy Messrs. J. and K 
Hind toSELL BY PUBLIC AUCTION, on WRDNRHDA\, 
Tnurspay, and KRivay, 13th, 14th, and {bth days of 
AUGUBT, Commencing cach duy at Ten for Eleven 
o'clock prompt, the ENTIRE CONTENTS of the 
Britannia Epygine and fron Works, Carlisle The 
plant ix modern and nearly new, by Mesara, Whit 
worth, Muir, Smith and Coventry, and other well- 
known makers. The catalogue willinclude LL sliding, 
surfacing, and screw-cutting lathes, fram Gin. ap to 
241n. centres ; radial, wall, pillar, and slot drills, 
Gan. and Tin. stroke slotting: machines, shaping 
machine, plate bending rolls, punching and shearmy 
machine, creular saw, deo, loose plant, utensils, 
Atores, and other effects —Catalopues may be hud 





shortly from the AUCTION ERIS, Albert Square, 
Manchester, and 52, Quecn Victoria Strvet, London, 


G67? 





EC. 
— Arthur T. Crow, 


r. 
M Manor House, Sunderland, has matructions 


to SELL BY AUCTION, at Seaforth, Liverpool, on 
8th Aracat, at Eleven for Twelve o’eloek, owing to 
final completion of Contiact, a quantity of VERY 
VALUABLE CONTRACTORS PLANT, IN SPILIEN- 
DID ORDER, consisting of Locomotives, Ballast. 
and Tip Wagons, Kail4, Sleepers, &e --For Catalogues 
apply to AVCTIONEEK G 470 





PUBLICATIONS. 





Now Ready, Royal 32 mo., 78 6d. 
i" He 7 f d r i a 
A n Electrical Pocket Book. 
B& Hy JOHN MUNRO, COE and A. JAMIESON, 
Ck, MAS.TE., F.RS.E With Diagrams. 
QENLRAL CONTENTS Unite of Meyuurenonl — Moasre: 
~ Testing Conductur -Dislectrios Submarine Cublas— Tale 


graphy—Electio Chomintry and Metallurgy  Uatterior— Dy tani: 
ahd Motora— Bloctric Lip t lay —-Mineed! queous 


“WONDERFULLY PRREKCT, Worthy of all the 
commendation we can give at ’--Eleetrievan 
“A veritable Pocket companion “— Teleyraphial 
CHARLES GRIFFIN & CO , Exeter Street Strand, 
LONDON 51S] 
THIRD EDITION, REY ISED. 
Just Published, Feap. &vo, Iva ‘Gd. leather (postare od) 


mvc Naval Arehitect’s and 


SHIPBUILDERS POCKET BROOK OF FOR 
MULAS, RULES AND TABLES, AND MAKINIG 
ENGINEER'S AND SURVEYVOR'S HANDY Book 
OF REFERENCE. Ry C MACKROW, M Inat. NvA 

‘*Contains, 1n a convenlent form, such rules and 
tables ng every Naval Architect and Shipbuiluer must 
at some time or other require.”"—lMuats Vachtona 
Magazine, 


CRORBY 





LOCKWOOD & CO., 4, 
Court, London, os fy 


Stationers’ Ital 


«! LNG 





Just Published, lzmo , 48 6d cloth (postage ddl) 
my s | . 
athematical Tables, for}: 


Triyonometrical, Astrononneal, and Nautical 
Caleulations ; to which is preflacd a Treatine on Lo 
garithma By HENRY LAW, M, Inst GE. Toxether 
with a Serics of Tables for Naviyation and Nautical 


Astronomy. By Professor dR. YOUNG New Edition 
CROSBY LOCKWOOD & CO., 7, Stationers’ Phill 
Court, London, B.C GOSS 


Just  Publisbed, price ds post froe Second Edition 
for 


; ‘roviaed and enlarged 
e q VY 

L niversal Curve Tables 
RANGING RAILWAY CURVES Dy JOSEPH 

L. GALLOTT, M Inst CoE, London Also by same 


Author, &s 6d, post free TABLES TO CALCULATE 
BKARTIEWORK (QUANTITIES IN| CUBIC) YARDS 
AND CUBIC METIUES — The example to use the 
Tables is translated into French, Portuguese and 
German. H. SOTHERAN & CO., Publishers, 36, 
Piccadilly, London. CTs 


Just published, Imperial 4to, price 6s in paper covers, 
cloth 7x 


Me Petroleum Industry of 


SOUTHERN KUSSIA sy CH MARVIN, 
Author of “The Russians af Mery and Herat,” {Re 
counoitring Central Asia,” “The Russia Campaign 
agalnet the Turcomans,” &c. (Reprinted from: kn 
gineering. on) 

Ole ‘en of BING INIERING, Buk: 36, Redford Street, Strand 





Demy 8vo. Price eee In Lad Wlustrated, 


[the Story 


PORT SALD. A Chapter in the History of che 
Future. Reprinted from nner: "Published 
at 3h and 36, Bedford Strect, Strand, W.C., and to be 
had at all Bookstalix and Newa Age nts. 





Juat published, price 6d., by pout 64 Ve 
Fourth Edition, ‘adapted to the Now 


GQ pecifications as Bases of 


PATENTS. 
Ry WILLIAM SPENCE, Assoc. Inst. C.E. 
Sold by GEORGE DOWNING, &, Quality dy 


Chancery Lane. 049 








of 





of the Battle of 


8vo. cloth, price 2s. 6d. (post free) 
abe ated eights of Lron 
AND OTHER METALS YOR THE URE OF FNGI- 
NEERS axnp DRAUGHTSMEN. By G@ M MAY — 
____ Address - 088” BRAMPTON, near Chesterflold. 6158 
Pest Froc 7d. 
A Summary of the New 
PATENT ACT, 1883. By W LLOY) WISE 
of Lincoln’s [nn Fields, London) Member of Council of 
e Institute of Patent "Ayeonta, M Inst. MLE | M lron 
and Steel Inst., Assoc. Tast © &, Assoc Inat N.A. 
Reprinted from Mnuinkering. 
London: Otlices of ENGINeHRING, 35 & 36, Bedford 
Street, Strand, W.C 476) 
~~ dust Sublished, price ba, cloth, vo 
43a o 
He to Apply for a British 
PATENT under the Patents Act, 
Mantlal of the amended Patent Law By THOS, 
WILKINS, CE 
Published by @.) GILBERT, Offices of Exqinenning, 
3b & 36, Bedford Street, Strand, London, WC, G257 
F : . : 
Sneimeerine Leview (Man- 
CHESTER), pubhshed weekly , price One 
Penny —E & FON SPON, 16, Charing Cros4, London, 
or of all News Apenty 5262 





MISCELLANEOUS. 


7 : see 
Partridge and Cooper, 
FLEET STREET, LONDON, 
Retall Manufacturing Stationers, Tracing Linen, 
Tracing Paper, Drawing Paper, Sectional Paper 
Mounted Papers, Continuous Papers, Pencils, Pens, & 
&e., at reduced prices Samples and prices free 441 


heatley Kirk, Price 


QOULTY. pened 1450.) 





192, 


Wholesale and 


and 


MEOCHANIVAL VALUEKS, AUCTIONEERS, AND 
ARBITRATORS 
SY Chambers, Albert Square, Manchester: and 


2, Quecn Victoria Street, London, | KC, 


[angineering Firms of Good 


REPUTE, open to admit partners or desirous 
of selling ontrizht, are requested to communicate 
with the undersigned, who have numbers of chente 
open for such. —WHEATLEY KIRK, PRICE, and 
GQOULTY, 62, Queen Victoria Street, London, BC 4pe6 


pertn ership g, — Gentlemen 


(practical enginecrs) desirous of entering esta- 
blished Engineering concerns, are invited to conmunu 
nicate with the undersigned, who have numerous bons 
fide establishments open to admit such References 
are given and required.—_WHEATLEY KIRK, PRICE, 
and GOULTY, b2, Queen Victoria Street, London, B.C 


Alex Chaplin & Co., Cran- 


STON HILL ENGINE WORKS, GLASGOW, 
Patentees and Sole Manufacturers of CHAPLINS 
PATENT STEAM CRANES, POSTS, LOCOMOTIVES, 





and other Enyines and Bollera London Houare: 65, 

Queen Victoria Street, London, E.C. 2470 
_. « XN . 

( Yeoree H. Firth, Engineer 


and Merchant, 25, Preee Hall Yard, Bradford, 
England. Engines, Tools, Fittings and Requisites of 
all hinds for Engineers, Contractors, Manufacturers, 
&e Clerk’s Gas Engines 


SOUTH AMERICA. 
Jritanntia Company 


(Mukers of Lathes to the British Gov ernment), 
COLCHESTER, ENGLAND, 
Are open to 
APPOINT SOLE WHOLESALE AGENTS th Countries 
in Which thes are not represented 
Give references when applying for above, Liber 
terms toa geod firm — 160 varieties of Lathes ae 
SPECIAL MULLENG MACHINES, with 6 ft, slides 


Yoreion Prade.—Firms deal 


np dd Machinery and Tools, are bere appointed | 


In Various parts of the world ay AGENTS for the sale 
of Lathes, ret Saws, Circular Saws, &e 160 varieties 


— Apply, BRITANNIA COMPANY, Colchester 
Makers of Lathes to the Britt Government Now on 
view at the Hvalth. Bevhitation 


Ly , 200 








rawings, Plans, Tracings, 


&c. ieee with Accuracy and Despate bh oD 
moderate te rios, by MESSER and THORPE, Mecho 
nical and General Drauyhtamen, 8, Quality Court, 
Chancery Lane, WoC BUG 

M.andT arc thoroughly practical Engineers 


Nunpowder Machinery 1s a 
apecialily oF JOHN ELASTIE and CO, Ralblam 
Engine Works, GREENOCK — Also Patentees and | 
Makers of the most. economical Waster Pressure | 
Eneines ever constructed ZA7n | 
[io Manufacturers and Others, 
—A London Finn having an efhorent stall ot 


Shaw Rooms uiooa 
of the City, are 


travellers, and imaysmificent mew 
leading thoroughfare im the eentre 


OPEN to EXHIBIT and STOCK GOODS for Country 
or Foreign Manufacturers, who wash 


to di atherntly 
represented on the tort reasonable termes Space tos 
machine tools, agricultural mimehimery, de — Vddress, 
EXPORTER, Otfhees of Esaisitruise, ao 
| Bedford Street, Strand, London, Woe 


Tro Let on J}ire, Steam 
DREDGE, 


“ORRITON * now workanse aft 
Penszanec Docks. 


W Wide daaensracedin Atiust - Poll 
particulates on appheatioan to PRED 
Seeretary, Patnouth Doches, ae 


ile a tric 1. rehta bne.— Tenet. 


neera, Steamship COM rs, Shippliuil letra, yl 
Owners, and others desirous of employing clectrie 
Hununation (either arc or meandescence) should apply 
tothe JARMAN ELECTRICAL COMPANY tor prices 
of Dynamos, Acetumuliutors, Lampa and Electro 
pintin,, Machintosh Lane, Homerton, Londou, a 
9208 


Bt 


auxhall Donkey Pumps. = 


Purchasers on the Continent aro cautioned 
against servile imitations of these well known Pumps, 
now being manufactured in Germany. Ordeme should 
Ye given through our accredited Agents, or scnt direct 
to our works. All alzea are in stock, ready for im- 
mediate dolivory.—ALEKXANDER WILSON and CO., 
Vauxhall Iron Works, Wandsworth Road, London. 


Iss3 AY 





IT! 


een Se rn eo 
ON Le eed 


<r ere Samet 








Ip the matter of Letters Patent granted to JOMN 
TuRNaK, of Manchester, in the County of Lancaster, 
and JAMES KOBFRTAIIAN, of the same place, for an 
Invention of © Improvementa in Ranitury receptacles 
and apphances, i tere 2ist March, ls41, No. 1420. 


N otics is Hereby Given that 


the said Johu Turner and the said James Robert- 
Bhaw, have, under Sections 1S to 21 of the Patents, 
&e, Act, P58, and Rules 45 to 56 of the Rules made 
thereunder, uppled for leave to atnend the Specifi- 
cation filed in pursuance ot the ward Letters Patent. 

A copy of the said Speciheation, as proposed toa be 
amended, can be aeen at the Patent Offices, and full 
detaite of fhe Plopow d warendmcent were advertised in 
the Official Journal of the Patent Other) pooolighed on 
the dst das of July, 18-4, paee 16 


Any person. intending to Oppose uch appleation 
"rinast, leave partioniars in writing of them obpections 
{to such amendment at the Patent Othe %s, South 
armipton Buildings, Chancery Lane, Londen, WO, 
within one calendar month from this date 
Dated thas $oth day of June Essa. ( b65 


H READER PACK, 
Comptroller Gene ral, 


In the neste of Letters Patent wranted fo ene 
Turnsek, of Bury, im the County of Lancaster, 
Sanitary Innpector, forthe Tnscntion of @ hinprove 
ments in means for collec tioy and treatine cxereta, 
and other similar matter. on order te ob tam at 
useful maguire therefrom, and toa render the same 
le Bot meets Insuch Collection,” dated Gth september, 
14870, No Got 


N vtice i Is Hereby Given that 


an application has deen made) by the said 
John Totner, on conjumetion with dames Robert haw 
(the assiecnes of one-half share the sated Totter 
Patent) ander Sections TS to 2 of the Patenta, ac, 
Act, I-55, and Tules is to bo ef the Wades made there 
under, for tease to amend (he Specitication fled ao 





PCARS, and WAGONS of every deseription, 


pursuanee Of the stad Lettorsy Patent 

A copy of the satd Speenfication, ae proposed to du 
amended, Cap be seen at the Patent Offee, and fall 
details of the proposed amendment were advertiscd in 
the OMend Jotrmeb of the Pateot Ofhee, publahed on 
the Ipt day of duly, PS&h. pues be 

Ans persons ontendiae to oppose aah appleation 
must dew particulars, my writin Of thom obye otros 
tothe proposed groendinent wf the Patent Offee, °5, 
Southampton Buildings, Chancery Sane, London, 
WC within one calendar tienth from the date hereot 

Dated this 30th day ot Tune Pasi 

HO ORR ADDER LACH, Gn 


Comptrolicn General 


oT . y = ‘ ° 4 o 
M idland Railway Carringe 
- AND WAGON COMPANY, Limited, ABLBY 


WORKS, SHREWSBURY, & BIRMENGHIDAM 
Manufacturers of RAILWAY CARLTAGCES, TRAM 
for Cash, 
Deferred Paynient over a series of veara, or on tire 
RAILWAY WIPERLS and AXLES, ANLE BONES, 
WROUGHT TRON EUPERRS, and FORGINGS and 
CASTINGS made to any Pattcin, Specification, or 
Drawing, Bialders of the Portrush Pleetrico Tranicacs 
dD N ARNOLD, Geeta Manager 5012 


‘THhe Ashbur y Railw: ay Carriage 


AND TRON COMPANY (Limited) 
Onenshaw, Manchester, 

Manufacturer af every deseription of 
RAILWAY CARKIAGES AND WAGONS, TRAM 
WAY CARS, RAILWAY IRONWORK, Carriage 
and Wagon Wheels, Axles, bron Kootlny Girders, 
Turntables, Water Columns, Water Tanks, Panips, 





Travelling and Fiacd Cranes, Switches, Crosshapa, 
&e. &¢ Waponk built for Cush, or for deferred 
Paymont —London Office: 28 Queen Street, EC. olt 
. ie 
MNhe Metropolitan  Railws 


CARRIAGE & WAGON COMPANY (Limited), 
Saltley Works, Birmingham, Successors ta Messrs 
Jogkrit Wiiait and Sons, Manidfacturera of Hallway 
Carriages, Tramway Cars, Wagons, and = lKailway 
Lronwork Of every description, 

RAILWAY CARRIAGES and WAGONS built 
CASH, or UPON DEFERRED PAYMENTS EX 
TENDING over a SERIES of YEARS 

A large number of COAL, IRONSTONE, 
LAST, and other WAGONS to be LET on HERE 

Manufactory aud Chief Ofhvce SALT LEY WorKR, 
SIRMINGHAM 

Branch Wagon Works — Kast Moora, CarRbIrP 
and GRRAT MAKTKRN KAILWAL, PRPRRROROL Goa 

gvonine Othcen- No. 8b, GRACKCHIRCH 


LAL- 


STREBT, 
13198) 





rhe 


| the Cotpaty's Depot 


and 8h! 





‘The 


having been appelated sole manufacturer, are pre- 


J BOW Lhe, | 


heada, &e., 





e Burham Brick, Lime, and 


CEMENT COMPANY, LIMITED 
NICHOLAS LANE, LONBARD STREET, EC 
hoxpon DRPOTH: 

BURHAM Ww ILAREF, RELY EDERE ROAD, 
LAMBETH, SFL, Y ICTOREA WHAKF, AND DR AW 
pod Kk, NINE ELMS, 5S W 
GALT BRICKS, Cormec Tiles anid Tubes, Quoins, 
a Pota, Drain Pipes, &e Grey Stone Medway 
Lime, fresh from the Companys Kilns, delivered in 
bargee-loads alon; weide or by the van leat, Xe, from 
Plaster of Paris, PORTLAND, 
| SHEPP Vioang ROMAN CREME TS, as manutac tured 
at the Company's Worka, Buri ain, On the banks af 
the Haver Medway, and at Murstan, near Sitting: 

bourne, Kent. 
of uny cdesipyn made to order 
HV DRA LEC Littk 


Bricks, Tiles, &e, 
GQEHEAT CULAND CLIVE 


Thin Lame ay porte thy hydraulic, of great atrength 
| and tenacity, sets readily ander water, 


and vecolnes 
vers hard ania short time 
PARR AN’) STRONG'S PATENT COMBINATION 
(See Builder, May 16th, 1868), 
Burham Brick, Lime, and Cement Company, 


pared to Supply Tules for the Cellular Walls, a&c 
Prices and particulars forwarded on application. 
PETHER'S PATENT DLAPER BRICKS, 
manufactured only by the Burhom Brick, Lime ana 
Cement Conipany 
A great varicty of desmns are prepared for diapered 
dUifaces, string courses, Gireular colume:, window 
to be seenoat their London Depot O2, 


JAMES GOODWIN AND COMPANY, 


lronfounders, Hneaneers, and Bridve Builders 
CONTRACTORS for RATLWAY PLANT, viz Cast 
tron Chains, Sleepers, Tanks, Water Cranes, Axle 
Boxes, Screw Piles for Bridges, Picrs, and Wharfs, 
Blast Furnace Castings, [nyot) Moulds, and every 
description of Plant for Collicrics, Iron Works, &c, 
Also all kinds of Castunies for Enyinecrs and Teal 
Makers. Manufacturers of Irom and Stecl Bridges 
Tron Looting: and Buildings, and Ceneral Structural 
Work. (bridge Works ut Motherwell). 2247 

Works ; Ardrossan, Johnstone, and Motherwell, 
Shipping ‘Ports: Ardrossan, Glasvow, Greenock, Leith. 








THE STAFFORDSHIRE 


Wreel and Axle Company, Oils.— 


in the nh eg success: 


Boiler Tubes, 


Ab COMPANY, LIMITED. 


Dre Machinery 


Tho best and chea: 


B= & as & Copper 


ee eee ee eo Ste, ian iewate. pe ee ee ee 


Lteenemtnhenitteeataded 


LIMITED used and most highly spoken oft by thousands of | French Walls, near Birmingham. —Manvtacturers of 
Manufacturers of MANSELL WOOD WHEELS, sd ce anae nets of etenn wer, be ore purchasing Wolld Drawn ‘Brase and Copper Boller Tubes, Con: 
RE ry dencrptlon WHEELS clnwhere, are invited to apply for posttroe samples, | denser Plate = Tubes, Pump Rods, Borew Balt, &o. 
reulars, and hundreds of bond testimonials, to ponées OHAELES O88 & CO., 
HAMMERED USES AND OTHER FORGINGS. ied) 
SPRING HILL, BIRMINGHAM. 4830 JOHN BRADFORD & SONS, Liverpool. 6234 | Lane, London 58f 











‘EMPLOYERS’ LIABILITY ACCIDENTS. 
ALL ACCIDENTS DURING EMPLOYMENT. 
GENERAL ACOIDENTS. 
RAILWAY AND MARINE ACOIDENTS. 
FIDELITY GUARANTEES. 
FACILITIES FOR BOILER INSURANCE. 


rMbe Em loyers’ Liability 


ASSURANCE CORPORATION (Limited). 

84 and 85, King William Street, London, K.C. 
Capital £1, 000, 000. Fully subscribed £500,000. 
Paid up £100,000, 

Persons Insured abont 800,000. 

Names of workmen not oa bared promium charged 
on total wages at Ys. por cent. and upwards. 

Protection wranted during issue of Policy. 

Roducod rates for GanmzaL Accents with bonus 
on all renewals. 

Collective Fidelity Guarantee Policios for any num: 
ber of persons. 

Applications mv Agencies invited. 
. STANLEY BROWN. 6220 

_ General Manager 


JONES’ PATENT FLEXIBLE BUFFER. 


The Best Arrangement for “Tight Ooupling” with Oentral Buffers, 


Tt ‘i 


BE 


_ 
i 
1@ 


i 


=. J “Te m 


It is in use on the Indian State Hallways, the Bengal and North-Western, and other Indian Hlallways. 5218 


Agency: 262, GRESHAM HOUSE, OLD BROAD STREET, LONDON, BO. 


eet en es a RE TAIN ramen 








EDWARD HAYES, Engineer, STONY STRATFORD. 


(LONDON OFFICE: 5} GREAT ST. HELENS, E.C.) 







i / MACHINERY 
STEAM ; /k Cn | Nese constructed for Boats 
LAUNCHES a ae ae rey neem = Built Abroad. 
from 10 to ae 7 “yy — afi ines and Boilers 
ar per ane . = ee Pee. dee Se eet ong in Stock. 


BUILDER “OF STEAM TUGS "AND LAUNCHES. 


_ Speciality in Small STEAM TUGS for towing Barges and Lighters. 5108 


MILLER & TUPP 





IPHESE LAUNCHES are fitted 
with special free steamin 

Boiler, accessible for cleaning, am 

adapted for sea water, and are in 
use all over the world for every 
purpose for which small Steamers 
are adapted. 


STEAM LAUNCH BUILDERS 


Oreek Works, Middle Mall, | = 
J HAMMERBMITH, LONDON. 





8T LAUNGH “ PHANTOM = 40 ft. LONG. 4444 
Write for No. & Ilustrated Descriptive Price Lists of Steam Launches, with Sheet of Photographs, sent on receipt of Six English or Foreign Stamps. 


Leelnemtiomntteiliiliatat Mele teeter 





on LONDON STOCK. 
a S&S | timerar DiscoOUNTS AND TERMS. 
4 JAMES E. & SAMUEL SPENCER, 

== | Warehouse: 3, Three Cranes Lane, Upper Thames 8t,, 5.0, 
“4 / Offices: 8, Queen Street Place, Cannon Street, London, F.C. 





ESTABLIGHED 1844. 


Kasterbrook, Alcard & Wild, 


MACHINE TOOL MAKERS, 
BEBE ITE TD. 
Upwards of 100 Machine Tools in 8took and Progress 


ILLUSTRATED Boona, 100 Paaus, ron 2a. Gn, 


S saneeat mw. 





IM STroeock On YFPROGEHRBDSASE. 


SPECIAL ADVANTAGES FOR SHIPMENT TO ALL PARTS OF THE WORLD. 


s BOILERS 


READY FOR 


IMMEDIATE DELIVERY. 





Stock and Price Insts on application. 





[ +. - 0.  weotuanenatpanipr santarrnnenwavormanar ei, | 


COCHRAN & CO., BIRKENHEAD. 

















: PRICES ON APPLICATION. 
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PATENT AGENTS 


ACs Bros., Pe Patent ante 


Coloat ] : 7 e 





Dae —Mr, E. P. Alex- 


head practical hase pos i; ‘ico sates und 
r ence in ere 
all busineas connected with BRITISH, COLA. 
NIALL, and FOREIGN PATENTS, and REGISTRA- 
TION of DESIGNS and TRADE MARKS at moderate 
a. bp OFFICE for PATENTS, 86, Southamptod 
Buildings, London, W.O. 688 


Brever and Jensen continue 
to transact business connected with Patents and 


tions at most moderate charges. INVENTORS 
UAL post free. Established 1844.—O foes pee 
Chancery Lane, London. 


tents —Mr. William 


a 
P BROOKES, pace ian. on Fell. Inst. P.A, } 
established more than ears. — BRITIS 
OOLONIAL. FOREIGN” ‘PATENT AGEN 
55 and 56, 186, Chancery Lane, London, W CO. 3590 


(‘ravens’ Patent Office, Leeds. 


—All branches of business connected with 
Lottera Patent for Inventions, and the Registration 
of Designs and ame Marke transacted, at home and 
abroad. TERMS DERATE. Ctroular of Informa. 
tion Gratis. = hadrene! Mosers. T. E. CRAVEN _ 
80N, Consulting Engineers and Patent Agente, 24 
Victoria Chambors, South Parade, Loods. ‘8788 


\o Inventors. — Harris and 
MILLS, Patent it Agents, 23, a oe Build. 
ings, London, W.C., Established 1866—many years pre- 
veal with the inte W Oarpmacl—U ERTARE 
all BUSINESS connected with ts for inventions 
in the United Kingdom, the Colonies, and all fo 
countries. NINE MONTHS’ PROTECTIO ION £4 
Attendance in 1 in the provinces a at t moderate chargos, 4787 


nventors’ Patent Right Aseo- 


CIATION, Limited.—Established for the 
of obtaining British, Foreign ane Colonial 
under compotent Scientific and Legal advice. Patents 
and Trade Marks registered. aie k of new Patent 
Law gratis. For information, ad 

AMBROSE MYALL. C.E. 5028 
_ 4, Cockspur Street, London, 8.W. Manager. 


Phillips and Leigh, Engineers 


and Patent Agonts, 2?, ae ton eve 
Chanoery Lane, London, 'w.C. Immedlate Proteotion 
obtained for Inventions, Trade Marke and Designs i in 
all Countries. 


he New Patent Law.—To 


Inventors. GENERAL PATENT OFFIOE. 
Established 1888. G. F. REDFERN, 4, South Street, 
Finabury, London ; also at Paris and B Brussels, Pro- 
visional Protection £8 88, French Patent £7. Bel- 
gian £8. Circulnr gratis. 3009 


ew Patent Law, 1883.— 


Just Published, éth Eaition, enurely ree revised, 
of the Handbook of Patent ee ein lain E Py 
W. P. THOMPSON, F. Inst. P.A. British rey 

all Countries 28, 6d. Post free from Mossrs. Ww. P 
THOMPSON & BOULT, Patent Agents, 6, Lord ok 
Liverpool ; and 828, High Holborn, London. 


Patent atent Office, Glascow.—W. 


R. M. THOMSON & Co., 96, Buchanan Street. 
The Invextor’s Guips, a com lete Handbook on 
nh at Designs, and Trade rks, may be a 


Sacente — Messrs. Vaughan 


igs SON, British, Foreign, ae ‘Coe pee 
, 57, Chancery Lane, 





qeorigting of business connected Filth’ Lettece ete Patent 
for Inventions. “A Guide to Inventors” free by pest. 
Established 1853, 





SEMI-PORTABLE BOILERS, 


to 60 HP. Nominal, suitable for pressures from 50 Ibs. to 260 Iba. per aquare inch. 


__JuLY 25, 1884. ENGINEERING, 
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‘With last week's Number was issued a Special Supplement, containing a Classified Index of the current Advertisers in ENGINEERING. 
IMD ti = TO «a ADVERTISE MEBANTS. 
PAUE Pauk rae rack FAUE PAGE PAK PAGE 
Abhott Ov... .. « «. @| Brewer & Jensen... .. -. 4 Decauville, Ainé.. se ee HH) Groen, Kal ward, & Bou. . Jewop, W,&@Bona ,, 5 | Mossor & Thorpe : $) Ranwbottom, J... 6. 22, Bleel Company of aaa 16 
Acton & Horman., .. 0 ..  &|] MeitanniaGo, ..0.. 00. 8] Dennis Toa PL & Co. + 1 | Gromham & Craven Johnaon & iin 1a 1. fi 1 Metropolitan Railway “nis Ransome, A, & Co 6 Sterne, bd. & Co, Dota | 
Adamson, 2).,&Co. ,. 0.0 SH! Uritush Gan Kngine and Dosa Vignes, 0. FQ. » oT | Caittinn , & Coo. 6. kb “3 Jones, — 4) rlaveand Wagon Cu, Ltd 4 Rarvomen & Htapter "ONS aw, art, “\ uJ, Ltd ty 
pone: don, & Wo. os Ol Engineering Cu., fe iss .» 8} Dick, Alexander sa ae cea OT Haacke, A, & Oo 1) | Jordan, T Bb. ‘Hon, a C ‘nis: ; Middleton & Co, 1 OO) Ransomes, Sinisd& offering, Da "4 Htackton Forge Co se n 
Aird, J 3 ss oase 1} Brookes, W. .. . 4] Diek, Korr& Co... 0... dA} Haden Reel Foundry Co.) mane. oa 24] Midland Iulway (attiage “Teuling Fran Works, Lid JM Mtothert a Pitt, Ltd 2) 
reer ne BR P.. .. .. 4) Brotherhood, Poo... 6. Bh | Dixon, Ina .. < 1 Ditto Witt 49) Kaya, Seep 'k Ci (heey tet, (ees 2) Yond Wagon Co, bud te 8! Red laway, Fo & Co, (. GO) Butte A Hrawa . da 
Alley 4 Ma lollan oe oe) 2] Bruce and Ratha... o. 0 .. [5 | Donkin, B, & Co, coos Sf) Haunan & Buchanan... 1) ) Keen, J. ea Miller A upp eee) 4 Re fern, QF ae do berpyen Mechume fuol Co 
Allison Broa... . +. 4] Buekley & Taylor : | Douglas and Qrant .. 0.1 Hannay's Marlin Auvinen Keenan, M sie 1a Morcnieff J oy, a6 f Mbmbantt So. . Ok dete er) 
Andorson & Gullwey . .. 4 ' Burham Brick, Lime, and Drysdale & Uo 6. kw. Co, Ltd JO. Kell, Thos, & Mon |. .. OV) Morewoul & Coo. : a | Rotbay a Go ., $2 Taylor & Chalten "1, AR 
Anderson, D, & fam Dud. 44 Cement Co, Ltd $ | Dunean Bros, coors 14 Hanaon, Ww. . 1 4&7 | Kendall & Gent) ., 5. 2. Monelay 1 .& Bon i Hholsisear, Thos, & Hon, Hal 0 hates Bank bron Co. .. 20 
Angus, Geo, 4‘ ‘UO, ons . 37) Burrell, C.é& Monn... ot | Kade, Jus, & ona ce ee WY Hardingham, rr a M “6. Kerr, Btunrt. A Co. 0. 4.0 OM OM ler GL 4 a = | Robson, Itost . Ed) Thonipaen & Bout in é 4 
Appleby Bros, we vee Ob) Bultern Bron or rr ‘1 Karnahaw, "Au &Uo. ., J0 | Harn & Co, ve Kershaw & Poh ,, ~ 10 Murty « Matal Co eee 4% Ragers Lacouatoe a Ma. Chom & row nae BL 
Archdale, Jan, &Cu ., 6. 4! | Caledonian Tube Co Ll LD] Bast Yorry Hu Knglunoring | Unirin and Mills .. Kirk, W, Price & Goulty. 8 Murntoch, Win, & Co. 4. 90 chine Works ...0, 0, 4b Phomkon, WOR OM ACO a 
Avroll Brow... . 20) Capell, ROA . eo A Worka Cu, Ltal 13) Hartmann, @, ben Was " | Kirkatall Forge pA a ~ JA Neueett: & Zoutealoraa i . 400 Roa & Donean no ‘Phwattes [rua aw 
Ashiury Rallway Carriage Carrick and Wardale . .. 19 | Kaaterbrouk, Alvandl and Harvey, KR, & Co P é ™ | Kauap, Cisieut . 47 Nelson, i ‘ © 198 Wiaeby Porthend Cement Co 1} Tinawley, 10 
and Jron Co, Dud .. 4 | Carrington, W.')T He, a 87 Wild 4 | Wbatie. T.,& Co... 4, v| Korting Hroa . ly | Nottlefolda, Bhd 2. 2...) a! Ruahlwoth & OLE Tomes - du inn ne gals ye RO 
Askhaus Bros, & Wilson, Ltd ft! Chawthurn & Bon. 12] Ballaan kMwan United Ble Hathorn, Davey, & Co i "x Jo) Lancashire Patent Beltini Now, OA Co. 4, ee) 10! Hane lt, Go, & Co : i) tuey, , & Kona . AR 
Awquith, Wow. ue ae oe 07 | Chamberlain & Hookham, tric Light Co., Ll, -» 24) Hawthorn, R&W. o... i | and Hoan Cu ,, 1! Norrin, ROB, & Co ? 1y | Ruswell, Jatuew A Bone 2 Kage line eae Ce ew | 
Atkins & (Cus... in Lud, 6 Empire Lnbricatar Co .. 47 | Haye, Kdwandl oo. , Landale, Jas 43 Norte Waitin deabber Co | Raston, Proctor A Ce reste te hilly oo... ue da 
Babeook & Wiloox Co... 28 os Wa, ‘Alexander, rs Co 4 | Kinployers’ Liability Aw Hoonan @ Pioude Say be Zs Laniore Ajamens-Steel Co. 5) Ltd 1x | Kaltan, Goore, & Cy SO Tak & Co, , ow 
nal, W.@ sel, VW tto Eto 4l surance Corporation, Ltd. = 4 Hephurn & Gale, mie ve 38 | Lans & Roynolda,. . 26) Onkay, I _& Hunn 2 oe VR Mavile RU Foundry Co Ltd 8 furton by a& Honan si 
Baldwin Locomotive Works 43 Secreta Thos, . ,. 48| Engelbert @Co 2. 6. 4. BO) Hatt, 1, 27 | Leo, How!l, Ward, a Howl 1% Okeos, J Col soon oe 2 Hehraffor & Mudeubary wl Tweaked, Ralph Ho, 1 
Barker, FW, & Oo oo... | Clarke's Crank Co., Lui. .. 44) Evana, Jas, & Co. oe ee) 60} Hitek, Untgreayon & re v . | Jerey, EF, & Coy, . HP) Oldhanr Brot he jr Seow eg Yr Keott, Bron, of Heolitax *  Pyler, Hayward, & Co it 
Harnett & Foster . we owe) OE] Clay Cross Co,, Pha... at] Fatrburn & Hall, ‘ ay) Win Suith.., oo. 00... A] Lew, KH & Mone, o.oo.) 2 Olrich, Lewin, & Cou. 1 Neath, Qe, & Hot L, “ Veughaa d Bon oy. , 6. 4 
Barrow dhiphuliding Co 1. as Clayton & Mhuttleworth ,. 20 Faloon Engine & Car Works, Hind & Rom ., - 7) Uitte ditto eee || Pitts Witte ut Heriven & Co Clo Vaughan & Hono... 2. 4. vel 
Barrows & Atewart 34,0... 0 2 | Clayton, Howlett,& Venables @2 Talal ere 1 & 44 | Hodykinaon & Wo ; “Lta os 97) Landany, ROB, A Oe. 02 18) Ob aneeod, Giieragn, & Co ,, 105 Shepherd, HL & Cu 410 Newper dea, = Tineke eG) al 
Bates, Timothy, & Co...) | Clyde Rivat Works Co... 24 | Farnloy fron Co, Ltd, 20) Hodgkiason & Co, e. 24 Linyt & Lloyd oo. 0u. uk 8k Owens 8 & Co : se | Rhithew, A, & Co ceo Walker Bion. . Jt 
Baxter, W TE, 4 Co... .. 44] Conlbrookdale Uo., Lid... dl | Fernthough, rie & ied 22) Hodyaun & Atawd., 0.000. YEE Lorkwool & Cartiala 200000 1H Page F = (Wy ») 0 OPS inons, WA Co wy Walker, it) 
Heardinorn, 1. &@ We .. 6. MG] Cochran & Cu, .. 2 0 5 A | Fialding & Platt... 1) Holborow& Co... ee 12, Loweoek, Arthur, 206. tb Palit, Width. “ /Ainpaan Co wo, Walker ‘Pannett, Au... al 
Beataon, J, &on 3 .. 3 .. 19) Gorhrana ds .. +, «6«26| Hirth, Geo, H. 3’: Holds & Brookes, 6... 12) Lynn, |, a Co... ee 20] Partridge & Cooper oo. a. Shuk'a Kuery Whol & Warrtugtun Wire ie Cu 2b 
Hedford, J., & Bona. . 98 | Cockshott and Jowett .. 27 Flaming, A i, a Co., Luh. 10) Horma& Bon ., 4{ Veyaadhit, Toho Ete . 62a Patent Hhock Miaachine Cn ny ' Machine Comymay 1 Watt, day, & Co 7 ae 
Bell, J... «oan oe 2 | Golos, Henry do... wk a.) | Fleming, Thos, Bon &o.. Is] Mornaby, . 2 Sous, Lia . 20 | Manchester Water Mele Patent Eudieiucl tania du Khe kw Patent Fartudying, Webt & Hon i) 
Reltauny, John oy. ou. ue V4 Copeland, J, & Go... ., 27) Forrestt & Bon... ee 1 | Horton, 7, &W.. th Co, ltd, we. 1s Jutes Co, bub, The 0, 8 5 Mivhisme Co ~ Wr, GAT - Is 
Belli, G BA Co 1. 6. AM | Cowan, Whelton &@o. .. di | Forsyth, Miller, & Co. re VW Hudaon, kK 2 TR | Manning, Wardle, &@ Co J & a8) Paul, Ma Co . SH Araediny Bea 4 . dens Steck ‘tbe Co, Vy 
Berry, F., & Hon... 32) Cran, Jno, & Co, se oe 10] Fowler, JL, & Co... 2 2. At Ebudawell, Clarke, AW 1. 4 ; Manganese Bronze & Brasn Phallype, Claritas Db Ud?) Brattle & Coventry PC) Widdowson, JH Ai he 
Beaaatner, H,& O00, hta., 1 | Craven, T. 'k., & Bon .. ee | Fraucis & Co. ; | Vitto tte . 36 Go,, Linidted $2] Phillips & Legh. ‘ 4 Sinith & Wishaw woe Uh Wiiltanaa, WoL boa 
Billington & Nowton .. .. 13 Crompton, RoW, & Co...) 1 | (ulloway, W. & J, &Bons 1) Hunalct Rugine Company., 21 | Murahall, Mone, é Co] Tul obo, hosphor Browne Coo... du Suith, Hobord, 11 Wolaon, Alas & Cu 4 
Binningham Uattety anil Ditto ditts 7 | Uandy, Maurice. Yb) Wunter & Knyliah J! Martin, @ ae 4 ' Pking, Hopkins & Co, . 140 Stulth, Parfray, & Hit ae Va Vutte Altte ae NT 
Metal Go... . ie Crossley nee taboo... 2. ob | Gibbins, Richd. C., & “Wo... 30 Inti Rubber, Gutta Per- | Martin, WoAL, & Co... ou. HE) Pate Brothers... Jf Ainith, Thos . 27 Wileon, OM a3 
Black, Hawthorn, a Co «6 68) Crowley, h, & Cou... 88) Gibbs, WB. ue. owe we A eh a Telegraph Works Mimon, H, & Give as 1. Viayer, Wo. 6. ow. a HU pena A Ca In Wilson, Fob, & Oo a? 
Klan, George. oo. oe ew 1 Daglish, it., & Co a 20! Gilmer, W. EF, & Ue... o1 Co, IAd, ow. wee 1 Maaey, H&K. Be: tats 1 Ploaty & Mon M4 Apences JO &S oe ee 4) Wotan We, .. 14 
Hone, F. G ee 3 SUd |) Darthigton Ateel & Tron Cu. 17 Qlaagow Hydraulic ForgeCo 8) Tuventora’ Patent Right | Mather & Platt .. 0... 84! Pollock, Maa malik Highgate Vb aponcer, John, & fons 1 Wonter, F ose ee 8 
Bouth, Qee, & re 0. oe ous Dh] Davey, Paxman & Co . Od} Ghenboig Union FireClay Co 42 Asaociation ite 4( Mather, @ KR, ee 2 a Porter, uta k, . 460 Spence Waa... 6 uk Woot Brose ae 
Boulton, W veer 19] Davies Brow, & Co, 2.6. 26 | dover & Hulme... » 17. Ince Foundry & Kngineer: | M'Powall, John, & uns xa yo Price re Patent ( ‘andle G oo. 24 Alaaodebire Wheel and Wonks & Co . 44 
Bowliny Tren Co., td. ~. la] Daviosw MOH o «680 | Goudfellow & Matthews 2 OR day Co ; 1/ M'Neat c WwW , i Yo: Thegonine & Co tee ee Se AxleUo  o.. ow. 4 Woodly He, &'o 2 4. 4. 27 
Bowser, W., & dom... | Davia & Mrimrome., 4, 6, 89} Goodwin, Jnmes & Cu... 3) Jamon Jd, & ( On Ltd, ne Mem F Miko 4... IN Ditte . 2d Stanley, We. we Pb Wotan AOA Co cee 
Boyle, BR, A Mon .. Va Sai a Davy Bion, 1 Hane San? 3s ‘ (iuts, JOA, 1h | Samenon'e Patent € tok ing Co | Meares Hrow, & Co, an a nr os ay Bleeped Huy Htattnab, doo. 6. ore 1 . ible Cement Co ow. 
Bradford, ne & How... | De Herne Co, Ltd. Creavea, Hull, & Lakin 4.010! Jemop, dosoph, & Son, 10 | Meraoy Forge, Ltd. ms » Titel Ho Ditto see MO Vartow um Ce Ta, 
poe es oe ee oe DO 
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e e 
Address: LANDORE, R.S.0, SOUTH WALES. 2% 4, London Offices: 8, WESTMINSTER CHAMBERS, S.W. 
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DIPLOMA OF HONOUR, VIENNA, 1873. GOLD MEDAL, PARIS, 1878. e i. CONTRACTORS TO THE ADMIRALTY, BRITISH & FOREIGN GOVERNMENTS. 


MANUFACTURERS OF STEEL PLATES FOR BOILERS, BRIDGES SHIPS, & GENERAL WORK, 


SHEETS, ANGLES, TEES, BULE BEAMS. “SS” BRAND: SPECIAL QUALITY FORK BOILER FURNACE PLATES, WHICH ARE dur rnudkD FLANGED. diy 
_AXLES, FORGINGS TO 10 TONS, CASTINGS TO 15 TONS. INGOTS, BLOOMS, BILLETS, BARS, WIRE RODS, RIVETS, &c. 


MARINE ENGINES OF ALL SIZES. _-- ~ sa ROSS & DUNCAN, 


BREMME’S PATENT VALVE CEAR, Miao E 
-WHITEFIELD WORKS, 


GLASGOW. 


DUNCAN’S PATENT ENGINES,” 














Mage! ny oo - wee 






Hest for Launches. Reversing by Valve. High Expansion. 


_ DUNCAN’S PATENT PROPELLER. — 


Aldh 





Seiten, el 





THE “EXHAUST” INJECTOR. 


FOR FEEDING BOILERS IN CONNECTION WITH NON-CONDENSBING ENGINES. WATER SUPPLY. 
(Sole Manutacturers, SUARP, STEWART & CO,, Limited, Atlas Works, Manchester. ) 


5 HAMANN 
Works with the Exhaust Steam from the Engine only. - Hi 


NQ STEAM IS TAKEN FROM TEE BOILER. 


JE; NOM ee VIOU 











EXHAUST STEAM 
ADMISSION 











reo ia SIMPLE TO MANIPULATE, CERTAIN IN ACTION, aN 
PRICES AND FULL PARTICULARS FROM TIE ot 
| PATENT EXHAUST STEAM INJECTOR CO. ge 
WERFLOWL | LIMITED,) 
ite 4, ST. ANN’S SQUARE, MANCHESTER. 





DELIVERY London Representatives; Messrs. MANLOVE, ALLIOTT, FRYER and CO., 60, Queen Victoria Street, E.C. 
NOTTINGHAM-: Maniovn, Anutort, Fry kic& Co., Bloomagrove Works, | SHEFFIELD—1. Dewnuner & Sox, 70 & 72, Attorchffe Road, 





STAFFORDSHIRE—Firp. Srvistin, Newcaatle. NEWPORT (Mon) - Dyan STEEL & Co, Tredegar Place (Newport). 
GLASGOW—H,. HEexnrtr & Co,, 181, Hope Street. CUMBERLAND—J, Hentrops & Co , Workington 
WATER LIVERPOOL TP. RICHARDS, b, Nalthouse Late. | LEICESTER — Frank ASHWELL, Engineer, 10, Ershine Streot. 
MECULATOR _ LEE DS—Messrs. J. & W, SNOWDEN, Engineers, Park Row, BRADFORD—Mr. C, Re, Engineer, Leeds Road. ABRIL a 





MODERN MACHINE TOOLS. 


BROWN’S PATENT SOREWING MACHINES. 

POWERFUL DUPLEX LATHES, for Heavy Cutting in Wrought Iron and 
Steel. 

MILLING AND PROFILING MACHINES, for Locomotive and Heavy Engi- 

ee leg sae (eo a net neering Work. 

soe A Nt NY . SPECIAL BRASS FINISHING MAOHINERY. 

SL Roo IMPROVED PLANING MACHINES, ue to 10 ft. square. 

nemeaneeMmtetemmmenemet TTT SPECIAL MACHINES FOR LOCOMOTIVE ENGINEERS. 

PATENT WHEEL-CUTTING MACHINES, for Cutting any number 0. Teeth 
without Ohange Wheels. 

SPECIAL LATHES, for Turning and Finishing Studs, Screws, &c., from the 
Solid Bar. 


=~ KENDALL & GENT, MANCHESTER. 


rid on ; 8 hie 
a os ty te, rks. tet 


BROWN’S PATENT SOREWING MAOHINE. AGENTS FOR THE LONOON DistricT—HOPKINSON & PRINCE, 15, WALBROOK, E.C. 
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CASK-MAKING MACHINERY 


The Best Machinery for making OASKS and BARRELS of every kind can be obtained only of a 
PATEMEMNS 26 SOLA MANUFACTURERS, 











Stave » Jointer. “Trusting Machine, | Chiming & C crozing Machine. Head Jointer. | Head Planing Machine. Head Rounding Machine. — 





FOR WHICH A GOLD MEDAL HAS JUST BEEN | AWARDED AT THE FISHERIES EXHIBITION. 


A. RANSOME & CO., STANLEY WORKS, CHELSEA. 


CAUTION,—The notorious success of A. Ransome & Oo.’s Cask and Barrel Machines having caused them to be copied by other Engineers, bern 
are advised to ascertain that any Oooporage Machines they may be offered do not infringe any of A. R. & Co.'s Patents. _ 











aed earn MACHINES. 


oS AA TAR i 


—, WORSSAM & CO,’S 





Mh =~ tt ee 


ie oN ie oh 's t ; 

rm FAT} he ee I msi . 2 ape ~s a — a 
Guntine Band Saw Seectitie: Planing Machina, with — Cutters. Reciprocating Cross-Cut Saw. Planing and J ainting Machine: Saw Sharpener 
USTRATED CATALOGUES FREE ON APPLICATION AT 5107 


sano saws. | OAKLEY WORKS, _KING’S ROAD, CHELSEA, SW. | maenvon VIEW. 


Cane ed 











ee ee ee ee ne eee LA eh. ca eC ee et ae ee ee eS ne ee 


THE LARGEST MANUFACTURERS OF WOOD- WORKING MACHINERY IN THE WORLD. 


THOMAS ROBINSON & SON, 


LONDON ey eee SYDNEY (N.S.W,) 


6, RNNON mm | ROC HDALE., | sosisser’srnzer 


‘ EAE IEBITING AT THE FORZTSITNRYT DERHIBITION, BDINBUVUNRGEH: 


Aon Patent Overhead Log Frame on light foundations; Band-Sawing Machine; Patent Roller-Feed Saw Bench: 


IMPROVED UNIVERSAL WOOD WORKER; AND SEMI- PORTABLE ENGINE AND_ BOILER. _ 5228 


DE BERGUE'S PATENT IMPROVED RAIL ‘LIFTERS 


THE PATENT RAIL LIFTER. 











= La : The Lever Bar as generally used, 
Clumsy and Dangerous. 





MNTIRELY SUPERSEDE THE OLD INCONVENIENT LEVER BARS, AND EFFECT A GREAT SAVING IN LABOUR, 4005 


DE BERGUE & Co,, Limited, Strangeways Iron Works, Manchester. 
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Gold Medal - e old Medel 
Paris, Pagar Palace, 
1881. 1882, 


WORKSHOPS, MILLS, DWELLING G HOUSES, OUT-DOOR CONTRACTS. 


wert 
iiaiceipatoce wrsranhaesaranaeirai 


R.£. CROMPTON & CO., Electric Light Engineers, 


MANSION HOUSE BUILDINGS, LONDON, and ARC WORKS, CHELMSFORD, 


Contractors to H.M. Board of Works, General Post Office, Principal Railway Companies, \c., 
ARE PREPARED TO SUPPLY SETS OF MACHINERY FOR 


ELECTRIC LIGHTING “sv* ARG © INCANDESCENT SYSTEM, 


AB UNDER: 


ARC LIGHTING. | INCANDESCENT LIGHTING. 
10-light set Gneluding Burgin Dynamo 1a- £4. —6380 -light set (ine Juding self. revulating Burgin me 


Dynamo machine, Thirty Swan 20 candle- 
power lamps, 30 holders, cable, branch wire, 
; | cut-outs, plain wall brackets or pendants) 
to any railway station in England ............ .3880 O O, packed and delivered free to any railway 


Sta On ne MOAN: aciaeioduatsothacialesdsstides 
6-light set do. do. do... 195 0 0: 75light So te Nee ca pe ; 
O 




















chine, Ten | 6-Lour, 2,000 candle-power lanips, 
cable, switch, &e.) packed and delivercd free 


‘ 


3-light set do, do. do. ... 120 0 O:' 150-light set do. do, do. ... 800 


OTHER PRICHS AND LIST ON APPLICATION. 


Extract from a Letter from the Manager of the South Wales Tin Plate Works (who have since increased their installation by the addition of both 
Are and Incandescent Lamps), with ee to an Installation by R. E. CROMPTON & CO. 


eeke) 





“Six months’ experience is too short a time to enable | Wages... : a wow =£62 0 0 | “This cost ix for 100 lumps of 17 candle power for a year, 
mo to give anything but an estimate of the cost of Electric | Lamps es ; : Ss 00 0 OU using them on an averyge five nights a week for 1 het in 
Lighting, ws some parts of the machines only require renew- | Repairs, &c. . ; 60 0 0 the winter #1. months, and nine hours in the summer #ix 
Ing once im every two or three yours, In fuct, ax yet the Oil and Stores ; - om 4 0 0 ' months; this giver a total of 2 YW) hours, during the wholo 
coxt of renewals has been almost inal exeopt in lamps. oo OO 0 _ of w hich we have 1,700 candle: power of light for the sum of 
1, however, ieee ate on ya Ww KErICK 0 hale Te of Less work done by Engineer... 9 41 8 £188 13s. 4d. 
expense will not exceed £60 per unnum for Iphts, ox- : caae > : - ; . : 8, 
suis of lamps, and this in confirmed by the reports of taieeihecl ere yet a 4 . | : ee nl an Nis ig ae 7 (sin ut or a 1,000 

hers, who say that 10 per cent. npon the cost of the plant T deduct the above amount for the work done by the engineer, cubic feo e cumnot calculate on burning less than one 
at v) y ] a £60 Jeant (ki ex { He has nothing tu do exeept to oil the bearings once or twice cubic foot of Gas per hour for every three candles’ power 5 80 
will quite cover re dee ae f iM) 1k 7 a Taking th ia during the night, and can turn rolls, screws fer the mills, &c., to get 1,700 candles power for 2,090 hours, we should burn 
10 per cent. upon the cost o the P re f the Ki Tent; : Light © jn a lathe driven by the same ongine as the Dynamos: im fact, | 1,694, 800 cubic feet of Gas costing £317 Ids. 7d. against 
as the expenditure on Pelee eae Our achoce ‘al a it isan advantage in more ways than one to give himthis work | £183 18s. 4d. for the NATO light if aupplied by the Incandes- 
will he ax follows in cases similar to our wre ik | to do, as it provonts him from gomg to deep and au neglecting, cence Electric system,’ 4513 


spare steam at ue fae ' oiling the mac achinery, ax well as the RAV ing in wages. 








— --+-- 7 - 6 = i te ERNE eNE cima ene 


Turned true and bright to Whitworth’s Gauges, any 

length, from 2 in, to 8 in, diameter, 14s, per owt. at 

Nottingham. Also Couplings, Pulleys,’ Plummer 

Blocks, Hangers, Machino-made Spur, Bevel, and 
Mitre Wheels, Friction Gearing, &c. 


H. HIND & SON, NOTTINGHAM, AND 62, BLACKFRIARS ROAD, LONDON, SE. om 








wn ce ee ee ee ee en ee AR Ant = A A i a ee Seeeorees ete ee ee 


THE MERSEY FORGE, Ltd., LIVERPOOL, 


MANUFAOTURERS OF 


MARINE.:::.-CRANK SHAFTS 








— a 


FORGINGS STERN 
OF ALL KINDS AND 


IN IRON & STEEL. RUDDER FRAMES. 


eS aint 





CRANK SHAFT FOR SS. No. 98. 
FORGED WEIGHT, 62 Ton. FINISHED WEIGHT, 41 Ton 9 Cwt 


WORKS: GRAFTON STREET. Town Office: 5, Harrington Street. 
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i \S HILL & SMITH, Brierley Hill Ironworks, 0, Dudley 


5 puam BST AFEEORDSHiLEVE, 
Manufacturers of 













BTEAM| (WATER 
WIGZELL, ..... PATENT 
POLLITT & @ STEEL 
= | 


fe 
t z 
‘eo 
’ 
s 
7 
fe 
2 





Marine &all kinds of Steam Engines & Machinery, both in lron & Steel. 
SHAFTS UP TO 15 TONS WEIGHT. 


LOCOMOTIVE AXLES and RAILWAY CARRIAGE BUFFER FORGIN iS, 


LONDON OFFICE: 118, QUEEN VIOTORIA STREET, EO, 





ATEEL GOIL 
ADVANT 


KERR, STUART AND CO. 


m soot ON ay ae no, | ENGINEERS é CONTRACTORS ia net hSGOW on sa 


Portable 


SUITABLE e 
rok MINES AND 6 
PLANTATIONS. e 


WAGONS & LOCOMOTIVES 


FOR ALL CLASSES OF WORK, 


pone STEAM LAUNCHES AND STEAMERS 


Specially peneney for Light Draught.  4svn 


Portcct Tightness, Enduring Durabllity and elasticity, 
with Equal Expansion, and REVOLVING 
TENDENCY in the Packing ings. 


TIMOTHY BATES & Co. 


ENGINEERS, 


SOWERBY BRIDGE, 

Are the SOLE MAKERS of the PATENT STEEL 
COTLS, whieh can be had from 4 inches diameter up 
to 140 inehes diameter on very short notice , Makers of 
the Piston complete for Land or Marine Work, and 
every Pinton guaranteed — Circulars stating the size for 
Colla and a and Priees, can be had on application. 

PHOSPHOR BRONZE COILS cust. in true 


furta by ae tant Machinery, 


London Office: 37, Walbrook, E.C. 


AGENTS: A A, Lickany, Bloomflold Fugine Works, 
Sunderfand, and at 26, Hopetown Place, Glansow 
Hawtnoesn & Co, Engineces, Ledth. Hlow 


EMERY AND 
EMERY CLOTH 


Manufactured hy 


ACTON & BORMAN 


IN UNSURPASHABLE. boKD 
72, SHOR LANE, LONDON. 


=. WwW. SCOTT T's 


AIR COMPRESSOR 


FORK ALL PURPOSES, 








Mee 
‘ina = 





KERR & STUART'S PATEN T 


RANSOMES, SIMS & , JEFFERIES, LIMITED, 


Orwell Work? IPSWICH ; and 9, Gracechurch Street, LONDON. 


MELBOURNE INTERNA TIONAL EXHIBITION, 1881: 


GOLD MEDAL for Portable Engines; GOLD MEDAL for Vertical Engines; GOL.D MEDAL for Thrashing Machines. 


capil 


i f a ati 








rie qavi pl pr UN IAT 








Illustrated Cataluques 





cen tT TER 


, i Ce wae is re ae “ hate 7” 
LIGHT TRACTION ENGINES. VERTICAL BTEAM LNGINES  PAYENY FUKTABLE iN SINES. 
WHEN WRITING, KINDLY REFER TO THIS ADVERTISEMENT. 








HENRY SLACK’S PATENT GRINDING MACHINE CO, 











flan New Labour-Saving Machines are offered adapted to requirementa of Engineers’ Shops, and several Typea may be seen at work in Shetiicld. The 
Rexmental Blochs are Stone or Emory, according to finish required. The freo spaces betwuen the Segmenta permit of a high speed and ensure 
exceptio keen cutting power without Klaziny or deterioration to the temper of hardened steel, Will surface grind Steel, Cast and Wrought Iron, 
Brasa, Stone, Slate, &c., Recommended for facing-up Valves, Pipe-onds, Castings, and all general surfacing. Grinds Discs on aides ‘and periphery, Machine 
Knives tor Wood, Paper, Cardboard, Metals, and Tobacco Cutting Mac hines ; Shecr Bladus, Rollur Bars, Finger Bars for Reapers, Reaper Sections. oa 
Plates at un enormous economy over Milling, Planing, or Turning. . 





"xT 
GEORGE SCOTT & SON, ENGINEERS, 
di, CHRISTIAN STREET, LONDON, E5216 
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THE RAUL WAY SumErER|imeroveo UNIVERSAL” GAS ENCINES = 












LIMITED, Have secured Testimonials for 
Oreosoting Works & Saw Mills,| SIMPLICITY IN CONSTRUCTION, ee 0: 
HENDON DOCK, SUNDERLAND; PERFECT RELIABILITY, Se! | ! 
ALEXANDRA DOCK, GRIMSBY;17 QW EIRST COST EFFICIENCY, 
VICTORIA DOC kK, HULME, From PURCHASERS IN ALL TRADES, 
For Proee APP He eee eondone™ 7 Cmeoen or" eatth Exhibition, Stand No. 1,251, Western Annexe, 


SEND FOR NEW PRICE LIST. 





: 182 - Per icbinwid ie is 
COAL PRODUCTS T. B. BARKER & GO, “v2tesair wots” gids : — z : 
SCHOLEFIELD STREET, BIRMINGHAM. ‘= en 
JAMESON’S COKING PROCESS 
Applicable to any ordinary coke oven “T H E CO A L E D O N | A N + U B E C O M BA N Y~ 
and all descriptions of coal. Fatablished 1844. COATEBRIDGHE, NEA GLASGOW, RC pe Rae 

ue pyene: shepeneel work or arranged for ‘. ies 2 er | LS hen si Ze . er i Wis : va 

At a naminal cost this process saves tho belie 
Pomuet vie Id at ate aries Tyuallty. sacle 


re soa 


FOR PARTICULARS APPLY TO 4822 


JAMESON'S PATENT COKING CO., Ltd., 


ST. NICIIULAS CHAMBERS, NEWCASTLE-un-TYNE 


7 





IRON « STEEL BOILER TUBES 
eeiSPECIAL TOOL STEEL 


E'OR ALE PURPOSES. 
BESSEMER AND SIEMENS STEEL FORGINGS AND SHAFTING. 


wxews' {SPECIAL TOUGH MINERS’ DRILL STEEL 


ee CRUCIBLE CAST STEEL TRAM CAR WHEELS AND AXLES. im 


MANITFACTURED AT 


Kinning Park Iron Works, GLASGOW, rina BROS. & WILSON, Ltd., slots 








Price Liats on application, 4031 
eo ae. i. PAGE & CO. 
—- -GARBON F URNACE Bg ; Victoria & Bedford Ironworks, 
Thin Fara omni Pavarat ae earn tol the ¢ hentlug BEDFORD. 





ul ineer, 
ROBERT parte "ee Conatlting ae Illustrated and Priced Catalogues Free, in 


Aye rats Olt wh Limited,” 7 English, French, ere or German, 





10,000 Bricks per day. 


ne rr cer ere etna ate wae ne - ae —- ee ee 


New Patent Barring Engine. 


AUTOMATIC MOTION FOR MOVING INTO GEAR, AND FALLS OUT OF GEAR 
AUTOMATICALLY WHEN MAIN ENGINE STARTS. 


The SIMPLEST, SAFEST and BEST, and also the CHEAPEST Automatic Safety Apparatus for Turning Main Engines, 
Sole Makers: HICK, HARGREAVES & CO, Mina bGiiEr MAKERS 


SOHO IRONWORES, BOLTON. | vm 


aay 








BRIDGE FOUNDATION CYLINDERS, 


THE STOCKTON ee ae 
Siegen 1 


Make a Speciality of this work, turning | out over 100 tons Per week ; also large quantities of Railway ouse 


GAS p& HINGIN ES * 


FROM 1 MAN TO 100 HP. ALL SIZES ABOVE 2 HP. SELF STARTING. 


: pee) 
pau reer Compression Basie sae 


ATEINSON'’S PA TIN TS. 


es a" FH D-WATEHR HAATEHBS 
Non- — Peed-Wator 
--«( JOHN HASTIE & co., GREENOCK, SOLE MAKERS OF THESE HEATERS FOR SCOTLAND. )--— Hoater. 


Sole Makers: BRITISH GAS ENGINE & ENGINEERING COMPANY, Limited, 11, Queen Victoria St., London,E.C. 
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. | THE PATENT SOLIDIFIED OIL _ 





WHEELS. 
Mado by Machinery, all sizos, for 


Oarriages, Carts, Vans, Wagons, 
Cabs, Omnibusea, &o. 


WHEELS. 


Large Stock always on hand. Tyre- 
ing Ropnirs, and Special Orin 
executed at the ahidelaa notice. 


AXLES AND SPRINGS SUPPLIED. 


PRICES oN "APPLICATION, 


Peay 9 een 


SMITH, PARFREY & HITCHINGS 


PIMLICO WHEEL WORKS, #1: 
BUCKINGHAM PALACE ROAD, LONDON. 


JOHN BEATSON & SON, 
Oo, BT, MARYS GATE, DERBY, 








JRON and BTREL RAILS, of al! sections, from 10 Jha, ai 86 Ihe. 
per yard—new perfect, new htly defective, or ascond-hand ; 
with Fiah-plates, Hulte, and Nute, cain Spikes, and Pointe 

, bo, 
are, Plates, Sheeta, a ‘HMteel uf all kinds, Pe "Iron of all 
8 
Delivered at al) Rallway Stations and Porta in (reat Britali. 
A ET a Se EE PT ET EET I TI LIE A ST OI ETS 


MACHINE TOOLS. 
A, KARNSHAW & C0., 


Crown Works, Booth Town, 
HALIFAX, YORKSHIRE. 


MAKBRS OF AUPERIOR 


Slide and Screw-Cutting Lathes, 


PLANfNG, SLOTTING, DRILLING, PUNCHING 
AND SITEARING MACHINES, &o. 4701 


We wish to call your attention to our 
nowly -discovorad 


‘Amorphous Phosphor Gake 


which is the best and cheapest method of 
making Phosphor Bronze without special 
skill or danger. 


ALWAYS GOOD ALIKB! 
ALWAYS ACTS ALIKE! 


And is 50 per cont. less in cost for 
like results, 
Sold in 7 Ib, Cakes, 5/6 per lb. 
To be had only from the well-known 
Foundry Requisite Makers, 


JAMES EVANS & CO., 
GAYTHORN, — «aa 
MANCHESTER, 


ORMEROD, GRIERSON & CO., 


St. George's Ironworks, Hulme, Manchester, 
Have the largest aseortment ip the trade of 
PATTERNS OF SPUR WHEELS, BEVEL WHEELS, AND 
MITRE WHEELS, WITH TEETH CUT BY MACHINERY, 
Also Fly Wheols, Driving Pulleys, and Drums can be 
supplied Bored and Turned ff required. 
ogtes ob application. Piece Lepr glivirirdabe of Hiast 


and other demoriptions of 4 ar akd Engin 
ge Cranes, and Furutavlene - 


: WESTMINSTER CHAMBERs. 
VICTORIA STREET, 8.W. 4710 


For Lubricating Ordinary and Steam-heated Journals, Engine and Steam-Hammer Slides, &. 
And for use wherever Tallow or Suet is applicable as a Lubricant. 


THE CHIEF FEATURES OF THIS LUBRICANT ARE— 
1, ITS HIGH MELTING POINT—912° Fah, 2. THOUGH SOLID IT 18 SOFT, 8, IT 18 PERFECTLY NEUTRAL, 4, IT LASTS FOUR TIMES AS LONG AS TALLOW 
SAMPLES, PRICES, AND COPIE8 OF TESTIMONIALS ON APPLICATION. 


MANUFACTURERS: 
A. B. FLEMING AND COMPANY, LIMITED, 


CGOAROLINE PARE, HDINBURGE 


LONDON: 15, WHITEFRIARS ST., FLEET $T.,E.C.; CITY OFFICE: 188, PALMERSTON BUILDINGS, BISHOPSGATE ST., B.C. 
BIRMINGH AM: _ 66, GEORGE STREET , PARADE. teen 


D. NHW & CoO., 
MAKERS OF EVERY DESCRIPTION OF ENGINEERS’ TOOLS. 


i 


ees 





vrai Turned Shalting, Falls RC. 


PLANING MACHINE. DRILLING MACHINE. 


SOLE MAKERS in EUROPE of ALLEN’S PATENT PNEUMATIC RIVETTING MACHINE. 


Bright Stee! Nuts, Studs & Marine Engine Forgings. llustrated Catalogues & Price Lists free on application. 


All communications to be addressed to 15, DEVONSHIRE CHAMBERS, BISHOPSGATE STREET, E. O, 






























6 ECIALITIES SELECTED FOR USE AT THE 
P : 

CRANES, New Dock Works, TILBURY 
TRAVELLERS, Ss Where 69 are now in 

WINDING ENGINES, Bs constant work. 

HOISTS, . N 

WinoHnbus, 

—PUMPS,— ” 
MILI ENGINES mA SS, | 


COLLMANN’S PATENT VALVE GEAR. 


{ 
“Y ‘ou <4) 


N , \ : 7 \e ee 
L\o. a) _ emeerenccemne = 
ar ) 





Cheapest and Most Efficient Crane in the Market. 


ALL OUR CRANES HAVE TWO CYLINDERS ANDO 
LINK REVERSING MOTION. 








SEND FOR ILLUSTRATED SIANDBOOR. 


J. JESSOP & SON, * 


LEICESTER. 


=< 





7— aa 


LONDON OPH iS, Gannon Street, EO. 
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THWAITES BROTHERS, sciie"tovitr 




































Engineers, Steam ¢@m@ Hammer Makers. : ‘3 
PATENT IMPROVED : — SOLE MAKERS OF = . a 5 
DOUBLE-ACTION i. Wie ROOT’S PATENT | i 
STEAM 7: IMPROVED "a He 
HAMMERS itt se BLOWERS |5 a 
bd 7" AND Z : : 

” a 





y farther seiieWiAiE wnpply ¢ 


GEORGE BLAIR, 38, Queen &t., Glasgow. 


, POLLOCK, MACNAB, 
AND HIGHGATE, 


Engineers, 


fv SHETTLESTON, 
Ep GLASGOW. 


SPECIALITIES : 

noni ae BAND SAWING 
MACHINES. 
PUNCHING AND 

SHEARING MACHINES 
STEAM HAMMERS, 

FUEL ECONOMISERS. 

Prices & Lathoqgrapha 
on application, O76 


— = el on ffm EXHAUSTERS 
1,000 Supplied. ig | Ly - | | i | 
ae aaa 2 i 4 | 


STEAM STAMPS. * 


Price Lists on ays application. 


LOO 
STEAM oe | 


IN PROGRESS. 


5,000 W) Supplied 


iM i 4 


if. 3 al “Vulcan 1 Portable” Forge 
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THWAITES i) 
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Obtained the Highvst 
sertshed vig. : Sy 


Moltel Vicki ee 
PORTABLE RAILWAYS 


TRUCKS AND WAGONS 
464 


W. BOWSER® SON, 


ENGINEERS 
Great Wellington Street, 
GLASGOW. . 


ESTABLISHED 
184¢. o 





and Silver M 


— ne <a i «se 


VULCAN IRON WORKS, “BRADFORD, “YORKSHIRE, 







RUSHWORTH & CO, 


(Late Foremen with Mesars. Francia Borry & Sons,) 


: : | Engineers & Machine Tool Makers, 
a SOWERBY BRIDGE, YORKSHIRE. 













Improved Lathes, "Planing, “Blotting, Shaping, 
Drilling, Screwing, Punching and Shearing 
Machines, 


a 


STEAM & HAND CRANES 


: SS OISTING MACHINER 
= Bae ie CONTRACTORS’ PLANT, Se | 








and T Iron Bonding achines, 

| SPEGIAL MULTIPLE PUNCHING AND A in 
==J| SHEARING MACHINES FOR GAS | {1 
| HOLDER AND TANK MAKERS, |" 


pang Tn 
as petits 








H. FORD SMITH, 
STEAM HAMMERS, Seddon Street, Salford, MANCHESTER, 





FINISHED, PLAIN, & HEADED KEYS 


ain eae and ae eons 
7 TAPER PINS. 218 


nes, &c. 






PLATE ‘adil 
MACHINES 


9 
For Boiler Makers and Ship eae 





‘Not wearer IH eerenasenaiaae rie 


HOLBOROW & CO., Dupsrince Iron Works, Stroup, ED 


MANUFACTURERS OF IMPROVED 


Condensing & Non- PonAenE penn & High-Pressure Expansive Engines 








1.088,400_ PAIRS 


aus0 = 225,522 PAIRS 


SUPPLIED TO INDIAN RAILWAYS 
FOR FLANGE RAILS, 
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AND D-O-M. 
PATENT TRANSVERSE CAST IRON PLATE SLEEPERS, 


For any Gauge and for any form of Rall; without Wooden Keys or any perishable part. 
As in use on Guaranteed and State Railways in India. 
COST 18 LESS THAN INDIGENOUS TIMBER. 
Vide ‘Minutes of Proceedings of the Institution of Civil Kugineers,” Nov., 1881, Vol. LXVII., p. 87). 
FUR PARTICULARHK AFFLY T 


MESSRS. THOMSON & BROWNING, 
8, VICTORIA STREET, WESTMINSTER ABBEY, 
AGENTS TO ah PATENTEES. 


“COUPLAD? ENGINE, md TANDRM BNGINB. 
Ti Coupled Engine ia fitted with HOLBOROW & Co ’s Invention of Disunaaaina VALVES, enabling 
oithor half to work indopendently should it be nocessary through aooident or ropair, thus virtually making 


two Engines. 
Ti Tandem Engine is dosigned so that platona can be withdrawn altogethor for repairs by simply 
removing covers; {t haw no more working Jointa than ordinary enging, oconples no more space, nor requires 


more expunalve foundations, 
A vacuum of 14 |bs. bolow atmosphere fa road{ly maintained by new Binaux-AcTING AIR-PuMP AND 


ConvEN#ER{} while consumption of fuel, aa proved by exhaustive trial, doew not exceed 9 lbs. per HP. 
por hour, and piping ls above floor. 
THEIR SIMPLICITY ENABLES VERY LOW PRIOES TO BE QUOTED. 







"An excellent action af the valves nals an wnumally ¢ und and wall  mintalnnd vaouwn Exveptionally high vacnum— ate 
wery great ooonnny—exvaptionally good kestits in evonany ‘ dae Hae, NERA Row eu. 187b, May W7th, V7, wud July 8th, TNSE. 1B) ©) 4 IW. 
oe @ 
____ STEAM USERS PLEASE E SEND FOR PRICE LISTS. 4051 : : 
AS, : penny 230,000 PAIRS SUPPLIED TO INDIAN RAILWAYS, 











ereilb ene ee 


JOHN RAMSBOTTOM'S | ee ee 
PATEN l WATER ENGINES & STEAM PUMPS) ——_-——————— 























Are for This Pump i Ships’ Engine and Steering Telegraphs. 
HOISTING USES, UNSURPASSED Ships’ En gu g Scchieh the! ented 
Or Driving all kinds of Either for _ ’ 
, Mactiines by SIMPLICITY, fo airthe nated Gtecirere leila World, also 200 Vesvere for Engiah an Pomc Nt 
m. Towns’ Water Pressure PRIOCH, 7 eee 
Whore sufficient. Or for General Efficioncy. EXHIBITION | LONDON, PARIS, N.E. COAST, AMSTERDAM, FISHERIES. 










SAYNOR eri ‘LEEDS. gen, 


For Prices, should pive the Water Pressure, and ene 
; power required. 





cnn DBURNE SOA) Hs 


NEW 


aTENT DUPLEX GONG  28ee. 


ENGINE AND STEERING REPLY TELEGRAPHS. 





iy 


My 3 





Te ceed 


BY SOUND & SIGHT. 


end 


errr 


crrOBURWas, 
PATENYEES 





ORDERS INDICATED 








nal I renee ram To ee ee i eee ae Let 


CHAS. BURRELL 7 SONS 


ENGINEERS, 


THETFORD, ENGLAND, 
LONDON OFFICE: 123, CANNON STREET, E.C., 


MANUFACTURERS OF 


MARIN Ee ENGINES, 


COMPOUND 
SURFACE 
CONDENSING 

to 600 I. HP. 





A DEFRP GONG | eR SE A SHRILL GONG 
ae ; from 
Ahead to Aastern. 


from 
Astern tuo Ahead. 


. TELEGRAPH WORKS—WATERLOO ROAD, ae: . 
CLASCOW-69, ANDERSTON QUAY. LIVERPOOL. aha: FENGHURCH ST. 


ated eye 


wre ays 





= " ar cette Aah 


THE “INFLUX” 
4 oN INSTANTANEOUS. STARTING 


AUTOMATIC RESTARTING INJECTOR 


‘Brooke, Holder, a White! § Patent 


se ee 








Se eee iL 





The only Lifting Niiasiel devoid of 
Spindles, Levors, Adjustable Internal 
Parts, or hinged Nozzles which lifts with- 
out manipulation and reatarta automatic- 
wit.) ally. Instantaneous action on Steam 
i { camel being turned full on. Works equally wel! 
it | lifting up to 12 ft., or as a ‘non-lifter.” 
Invaluable for Locomotives, Traction Kn- 
gines, Marine, and other Boilers. Can be 
seen working on application ; or reference 
will be given aa to their perfect reliability. 


q OVERFLOW 
Wr 





ALSO 


BOILERS 


For ditto in 


Steel or Iron. 











For Prices, &c., apply to 


HOLDEN & BROOKE, 


ST, SIMON WORKS, 
BSBALEO RD, 


a5 || ; SOLE MANUFACTURERS,—Alao Sole Makors of 
: We = BORLAND'S pout 
|. ara mw PATENT BOILER DRILL 
a oat ate Xe! ) For Drilling Boiler Shells. 


ToT LICENSEES FOR THE SOUTH: 


wsSsé«<d LEWIS OLRICK & CO., 
e LEADENHALL ST., LONDON, 


PRICES 





ON 


4051 


2rucroN, i i “a 











ae ee i re . ad 


WATER METERS. S. OWENS & Co., 


. FROST’S PAT ; 
H 10S S_PATENT WHITEFRIARS SrT., LONDON, ann Cc. 


POSITIVE! RELIABLE! DURABLE! 
Many Thousands in use both at Home and Abroad. H Y D R AU L| 6 EN Gl N E E R S, 


aera SoLeE MANUFACTURERS OF 


e Ww 
‘ A THE MANCHESTER MATER METER. C0. Ut Blake's Patent Steam Pumps. 


ESTABLISHED 1860 4432 seu. 2 


More than 16, 000 i in Use. 


_ JULY 25, 1884) TCCCENGINEERING xii 













FOR PUMPING 
TAR WATER, 


OR is e! so ee min a 
Ammoniacal Liquor. a yee t a : 
; “ hood ~ ws ae a 





Price Lists and full Particulars 


furnished on application. 


COW Ele VIET 
hes fet, 





46D 


Soda Water Machinery, PHOSPHOR - TIN. 








— NY — 


BARNETT & FOSTER, BY USING OUR PHOSPHOR-TIN, 





“NIAGARA WORKS,” Phosphor-Bronze can be made Superior to 
25°, EAGLE WHARF ROAD, any now in the Market, 
LONDON, Ww. AT 30 PER CENT. LESS COST. 
A COMPLETE 80DA WATER MAOHINE, | Lhree cwt. of our tin will produce one ton of Phosphor-Bronze, 
Including Hottling Apparatuy, is suppticd for £40 per eet ot | thereby effecting a considcrable saving in carriage, and enabling 
ie Manufacturers to use the same stock or Copper for all purposes. 
See eee Etarcaenyt Martine ante See aici 





TR cere eve eee FREE. BILLINGTON &S NEWTON, 


LONGPORT STAFFORDSHIRE. are 


IRON ROOFS & FIRE- PROOF BUILDINGS, | _sss—tonis. navcinox e 0,1, Quam Sent 2 


North of Europe: A A. SINGTON & O0O., Bt. Poter's Square, Manchester. _ 
TANKS & CISTERNS. 





























Galvanizing Baths. 
vw XES.BR OSs 
soe. | ZR gxVPTRS ry, TON 
MNO inidoaeeaenat Seal ae IRON ROOFS muy 
a a : ws cess ANNO seein AYA a SNomnaennntin ten NEN Mg BRIDGES a Yo MANUFACTURED BY 
| nat TPT FY FSP TT YY) TY 0 
Me _ eee ee eeererer rae Seq KONYA S ant W. G. OTTO, DARMSTADT, 
. VERHAM GUARANTEED ABSOLUTELY PURE AND TO CONTAIN FROM 14 To 18 
pipe wi org;| Galvanized and Painted PER CENT, OF PHOSPHORUS. 
pcre =< Corrugated Sheets. Is the CHEAPEST and BEST adapted material tor pre lucing PHOSPHOR BRONZE 
| R O N R O o 7 FS, "i R O N B U L D | N S, (only 15 to 20 lbs. being required per ton of metal) and all other COPPER ALLOYS, as 
G well as Castings from pure © /Oppery Brass, German Silver, and Alloys of all kinds with or 
EIN GIN =) SHUDS, STORDS. without admixture of Tin; also for re-casting old Metals and Vilings. 


NO WASTE OF METAL BY OF; YDATION. 


Constructional fron Work and Smiths’ Work of ¢ every description, 6027 OTTO’S P ATENT STIRRER 


DA 6 > BROS. & CO., Crown Ironworks, Wolverhampton. For producing homogeneous Metal Castings. Particulars on application to 
MURRAY'S PATENT BRIOKMAKING MACHINERY. G. HARTMANN, 


Sole Manufacturers, THOMAS MIDDLETON & Co., Engineers,|2° arr auEAT BRITAIN ae "ae 


LOMAN STREET, SOUTHWARK, LONDON, S.E. Snare Were elie elbemeets ae 
HIGH PRESSURE MARINE! BOILERS. 
Patent Plunger Best and Cheapest Means of Preventing Unequal Expansion. 





















Patent 
eat Brick Press, for 66 
Steam Driven iotsertie | WEIR'S” PATENT HYDROKINETER. 
Cutting Tables. , _ OVER 4,000 IN USE 
— eal , 6. & J. WEIR, 
Lubricating a Ae? ore A Shaping 49, J AMAICA STREET 
Solid Die. f ge car) Ak oo Bee -_— ai 1... Apparatus, for all 
16, tor A Me. ieee a c= ; kinds of Fancy GLASGOW. 
all sorte of Clay. Sie ie ailtbre ae =: Bricks. MENZIES & BLAGBURN, zine STuarr, 


NewoastLR-ox-Trne Wx. KR & aru 5, 
New LONDON StReat, London, E.C. A. & R. 
BROWN, Watar.oo Roan, LIVARPOOL. 
HUGHES & OO. FULTON STKBET, DITTO, 
W. 8. VON ESGEN, Exonnwa, Hamsune 
AGBNT Yor SCANDIWAVLA & Gaamary. waar 


Pius tcuniy ape 
IMPROVED ROLLER BRIOK MA MAOCHIND, 12,000 to 40,000 Bricks per day, 
rs ge and Kiln Burnt Bricks. 
Also Manufacturers of al! kinds E ‘Clay ar ng Rolls, Mixing Mills, Steam Engines & Hydraulic Machinery. 





xIV _ ENGINEERING, (Jury et 
“STANDARD” STEAM BOILING NOZZLE 


FOR 
HEATING OR BOILING BY STEAM. 

The objectionable noise when boiling by steam is entirely done 
away with, and tho liquor Heated -——-—__-— —-—_ a — 
or Boiled QUICKLY, CONOMI. —ygie : 1 :\ge 

CALLY, and SILENTLY, — ~~ 
& ot 1 ow 2 Bo 4inpipe | 
50/- 60/- 66/ 100/- 130/- 175/- 260/- Z 


NUMEROUS TREAMTIMONIALS, 4901 














vay 





———— se 


PICKING, HOPKINS & CO. 


_ BOW, LONDON, E. 


—: MAKER OF :—~ oN 


SUGAR, 
UCAR, RICE sx FLOUR MILLS, aint 













STEAM Boilers, 
‘. EN G INES, wih women w Nw 
| we Gh ______- MACHINERY. 
, el \ ze JAMES LANDALE, 
i TT \ ) __..___Mimgineer, = KIRKCALDY, N.B. ss 4pds_ 
! \ fFSOWLIN 7 IRON yi) Bast Tey Road Kngineering Works Co., Limited, 





MILLWALL, LONDON, EF. an. a, 
~ HYDRAULIC ENGINEERS, ~ 
XN  soLE MANUFACTURERS oF 
\° Parkes's Patent 

® Portable Hydraulic 
zi mm Oranes, Lifts, and 


BRADFORD YORK* 





he 


4 Hoists. 
F. BE. Duckham’s 
PatentSuspended tim 
Weighing 13— eS — 
Machines. § a | 














NolLdi4osad AYZAa Jo 








SPECIALITY 
LATHES. 


SMITH & WILSHAW, 
HALIFAX, ENGLAND 
. Makers of all kinds of 

: Improved Self-Acting, Silding, 
and Screw Cutting Lathes, 


For Foot ¢ or Power. 4668 


4607 





‘JOHN BELLAMY. 


BYNG STREET, MILLWALL, LONDON, K., 


MANUFACTURER OF 


ot ; 
CORNISH, LANGASHIRE & VERTICAL BOILERS |; ae 
agg eer eS 
TRON OR STEEL. so “ aie a = 
WROUGHT IRON ixp aT5EL BUOYS OF EVERY DESCRIPTION. - 


Tar Stilla, Steam Pans, Jacket Pans, Shoots, Hoppers, TANKS, CISTERNS, éc. 


BELLAMY’S PATENT TUBULAR BOILER, “CARRS DISINTEGRATOR, " 





Unsurpassed for quick Steaming and Eeonomy of Fuel. Also Registered Trade Mark, No. 6380. 
‘ BELLAMY Ss PATENT HEATING BOILER, 
SPDCIALLY ADAPTED Fou HOUTICOLTCRDS om |AWARDED BRONZE MEDAL, PARIS UNIVERSAL EXHIBITION, 1878 





PATENT VOLUTED FRESHWATER CONDENSERS! CARR'S PATENT DISINTEGRATOR. | 


(SANCTIONED AND APFROVED BY THE BOARD OF TRADE), alae by the com- 


For Emigration, Troop, Passenger, and Cattle Ships. Also ined influences of percus- 
sion and of centrifugal 


force, Iron, Zinc, and other 
Ores; Asphaltc, Artificial 
« Manures, Phosphates, lire 
Clay, and many other 
substances. It is also 


cena wea Surface Condensers 
i FOR ENGINES, 


i » ie REFRIGERATORS, BREWERS, &. 
ian | a oo. | ' fy Smallest and Best in the Market. 


ili 




















an Boi ' sa CO Made entirely of Sheet Copper, 
aon rb + BRAZED TOGETHER, with largely in use for the 
|= Gun-Metal Fittings | pulverization of Coal for 
k Gallons ppimensions. ‘a ii mene PO | | the manufacture of Coke, 
er day ia. I: : 
ae | i in. 244) in, Jae © “iy i, = saa ee rie and is 
1000... ... 9bin. x 16 in. i, ny a m meee very eflective for mixin 
2000... 10Ohin, x 24 in, at Fe oe Sg "y B 
8000... Thin, x 24 in. ugar. 
4000... ... 14 in, x 26 in. oaag — 
6000 1... 0... 14 in. » 82 in. 
This quantity ix yuaranteed pertectly| These Machines are capable of eolieine too fine granular powder from 50 to 200 
cold and fit to t to drink at enit, tons per day (according to size) of any unfibrous material. Machines mado to ordor 





The Highest Tostimoniula and Price Liste | from 18 inches diameter, to suit special requirements of purchasors ; these small 
ON APPLICATION TO machines being specially adapted to the requirements of Chemical Manufacturors for 


rest Mixing and other purposes. 
tetas SURF IKLD & BROWN, No Agents. All Machines will in future boar the Registered Trade Mark (‘ Carr's 
| Copperamiths & Sole Manufacturers, | Disintegrator’’) in three places—viz. on Bedplate, and on outside Face of each Oage. 


i | JAMES ST. AND DEVONPORT ST., | A Descriptive Pamphlet will be sent free on application to the Managing armetes 
are sia ia Commercial Road Rast, London, E. of the Estate of the late Patentee, 


veep HL TELEPHONE no. 98% | DITTTD TRIGGS, Albion Chambers, BRISTOL. 













CIRDULAYING WATER INLET 


ry wn 
ae 
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Te LARGO ata RecSEAA. 
Bae een 
Se On came see ee eee 


Electric Valve-Closing Apparatus ’ EO, BOOT! TH & 00. 


FOR STEAM ENGINES 











Medals. Aw: Awarded fl = - ne _ 
INDUSTRIAL eine 
EXHIBITION, USED 


BRADFORD, 1882. | ~— Wl ani 
aronal . “gmlege _ STATIONARY 


"Ties ” 5 folg ENCINES 


WITTE THE 

































































EXHIBITION, : _ | GREATEST 
LONDON, 1883. SUCCESS. 
DUNCAN BROS Latins. 
©9 =| PLANING, SLOTTING, SHAPING, BORING, DRILLING, AND SCREWING MACHINES, 
32, QUEEN VICTORIA ST., LONDON, E.C., SUNGHINIC Ae GHEREING 
cia COMMEROIAL sles atgetcer ee PLATE BENDING, PLATE PLANING, ANGLE-IRON BENDING, 
TELEGRA PHIC A DPRESN —"«D l UCINE, LONDON” AND ALL CLASSES OF SHIPBUILDERS’ AND BOILERMAKERS’ TOOLS. 
ALSO SELF-ACTING STEAM HAMMERS. 
____ Monthly List of New Machinery rin Stock, POST FREE. = sim | =—————s« Contractors to tho British and Foroign Governments. 4748 
ENGIN - ERS. TIPTON. Redheugh Engine W orks, GATESHEAD. 
—— IMPROVED SINGLE & DOUBLE 
. ‘ ACTING STEAM FEED, BILGE 
= : =3 and BALLAST PUMPS, 
Ss i, i] AIR COMPRESSORS, HYDRAU- 
¢ = LIC PUMPS & PRESSES. 
= El é = a The Steam Pumps as illustrated are, as nearly 
— 0 ¢ = lem cn Vey 8 possible, incapable of being choked, save with 
=a aa ee aaa 
0 = coals, ke., piss easily through, 
Beg rich eis then my 
am H 2 ce B . aN RC] We oP hey er largely used in 
mo mn) 6 = ease I Chemical W orks, Greweries, &c., 
= gj8\ _ Laie rameter = 
Ss fy Z s NEE Ly \Ie  §lo pe Se wre e eee Companics — for 
om te ; | bs Pon applying water at watering 
ct " : ( < Stations, eee 
Bills ra MAKERS OF EVERY 
S 26 . | ha, — ae DESCRIPTION OF 
S :5 VW 7 Tonle cl at aaa) 
=! i Seri ic ii s) CHEMICAL WORKS 
a eal MACHINERY AND 
Seo Re Se a ee ePUE, castines, voRAuLic 
SE eNO NR ST EE OE, en ———— - 
210 2 it. 3 in. ry 100 lbs. ¥ 24 in. 94 in. 8 in. — = MACH | N ERY, ae. 5134 
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Clyde Tube Works, 
GLASGOW 


AND 


COATBRIDGE. 


‘=: 
oa, 
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ee ee 
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mf STEEL GOMPY PY. OF SCOT 

















LIMrrADp. a (de 
(SIEMENS -PROCESS). 
150, HOPE STREBRT, GLASGOW. || 








Address 
41, OSWALD ST., 
GLASGOW. 
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| Lap-Welded 


Steel Rails, Plates, Angles, Beams, Bars, Hoops || i i. Hl i | i 
Forgings, Stoel Castings, Blooms, &o. mali —— l 

















fe eee 











Ié& Ww. BHARDMORE/:, . ae pe ND 
PARKHEAD IRON and STEEL FORGE and ROLLING MILLS, GLASGOW, a ee VAG Fon 
CONTRACTORS TO THE ADMIRALTY AND FOREIGN AND COLONIAL COVERNMENTS. Sine itis 


MANUVACTURRICN OF 


STEEL PLATES, SHEETS AND BARS 


men's Process) and 


TRON SIHHTS. PLATES AND BARS ____ WROUGHT IRON TUBES OF ALL KINDS, — 
FOR SHIPS, BOILERS. RIDGES, & C. 


om OS OS ZS |THE WELDLESS STEEL TUBE COMPY,, 





ANDREW & JAMES STEWART, Limited. ; FOR 
_ Gas, ‘Steam, Water, hey &e. = 


Aieel Steel Nieo)l Steol 
FOR COMBUSTION OHAMHEERS. MANUFACTURERS OF 
Boller End & Furnace Plates, Flanged & Welded, Special Stel for Antl- Collapse Rin sd Vlded oa BOILER TUBE 
IRON AND STEEL FORGINCS OF ANY DIMENSION i FOR MARINE ENCINES AND OTHER P AoA epee cies Sect e lgrinite taping 
IRON AND STEEL C RANK SHAFTS OF KPECTAL MEA RUN: Tee, : 


(NTR » TAYLON & BON, 
London, ibe a A st., "EC. .W. J MARTIN: eta He aGHALEE Ne 11 pis RUMP 4716 
Nowcastle n Tyne .. Wm KELSEY | Antwerp .. Capt. RYAN 
Holfust, 67, "Dota Street...) J HLH. BUTLER itottardatii, WillemakadoNo.0 Pocbean: lerBU BOE: 





FORSYTH, “MILLER, AND CO.,|"~ 


BROAD STREET, MILE END, GLASGOW. 


IMPRO Vie 1D 


Malleable Iron (or Steel) Castings. PATENT WELDLESS STEEL TUBES 
For Boilers, Hydraulic Presses, Ferrules, Boring Rods, Bushes, Shafting, 


H yd rau | IC Cyl | Nn d ers, Couplings, Spindles, Collars, and other uses. 


Spur Wheels and Pinions for Rolling Mills, and other Heavy 
Castings up to” up to 6 Tons. TRADH MARE por 


London Office: Crown | Wharf, 8, Upper per Thames St., E.C.—GEORGE HATCH, Agent. | 


To wiliich ‘Small ul Pattorns mae be sent. 


Ageuta for Aweden and Norwny : . Tce Me ER & LARS & LARSSON, Now Edmund Street, Birmingharr, JAIWIEIS =3.A. DIE BE SONS, 
Agont for France : es GQRIGNTH, LATE es Tan, 12, ate de anette, J Paris. 4911 
B biaitesine ag TUBE WORKS, RUTHERGLEN, NEAR GLASGOW. 


4 SPEN t FR g 00. Hstablished 1832. 
LAP WELDED IRON BOILER TUBES, 


will di ale = Engineers, Millwrights, & Founders, fi wn - eh oe a SEN LOCOMOTIVE TUBES WITH COPPER 
ca = : 7 ees MELKSHAM, SHAM, WILTS. \ : o ne Y # (ti. | Fnovonreie } 





























—- 





; ENDS, 
Regi] GAS, STEAM & GALVANIZED TUBES, 


FOR London es 165, FENCHURCH ST. 





ae. a ee Loam, COAL. Of BLAGKING = , , seis 
“a —_ eo iN fame, °2 ft. pan, 5 cwt. Rollers £17 

— tanaen ‘enzes PO MORTAR, ae ORE, Ps VON” APPLICATION. Ree LACK’ EMERY WHEEL, a MACHINE C0., td. 
LIME BANK WORKS, 


ARDWICK, MANCHESTER. 


Rosert LUKE & Mountrorp SrPENcER, 
Managing Directors. 


Attention is invited to the New 


= Sep, Improved Tool Grinders, 
"ADAPTED FOR ENGINEERS’ TOOLS. 


Thoso Machines are made in six sizes, and are oon: 

fidently rooommended as being much superior to af 

ordinary grindstone — grinding more rapidly and 

imparting a much better edge to the tool. 

comet = These Machines can bu fitted ar wheels specially 

Be suited for Brass Finishors’ Tools, and also for Grinding 
: sh 





een eee 


JABEZ JAMES & CO., Ltd., 


Electrical and Mcchancal Engineers, &c., 
40, PRINCES STREET, STAMFORD STREET, SE, sw 


te ee rr spec serail A 


MACHINE-MOULDED WHEELS. 


— ALSO — 


SHAFTING PULLEYS, PLUMMER BLOCKS, 
WROUGHT IRON COLLARS, &c. 


ELIZA TINSLEY, Engineer and /ronfounder, 


GREAT BRIDGE, STAFFORDSHIRE, 4717 





























seers with illustrations of above and of many 
and Special Emery Grinding Machines < on 


mnlamdia 
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ee ee —_ _— = 


SAO Se ee ee EE ee tale a 
WY OOF F332 EE: ESS, yas alloy {sau {uproved brass, hand, durable, aud strumy aa tall ateal, raat ay « besutiful 


golden colour; when melted It produces sound castings of flne grain, it can 


VALLEY IRONWORKS, SOWERBY BRIDGE, YORKSHIRE, ee eT AL- 
Manufacturers of DELTA MKTAL IS BEING KIA RING LARGELY GH URED 


FOR ALL KINDH OF ® jal —— 
C © WO a © TL) MACHINERY 
KTC., Arrhy 


SURFACE CONDENSING 


a ae Tre DARLINGTON =e TNSTEELGIRON CO. Lin 


High-Class Workmanship.) BRSSEMER STEEL RAILS from 10 to 84 lbs, per yard, 


eR AR STEEL AND IRON FISH-PLATES, 
ALL LATEST IMPROVEMENTS |PATENT FLEXIBLE, CLIP, ANGLE, AND OTHER SECTIONS. 


Specially to secure as ROLLED STEEL SLEEPERS. - 
i & a Best Economical Results.| STEEL TRAM RAILS, A SPECIALITY. 
r Hw 7 A eee ett 


Beast | \STEEL ANGLES, TEES, CHANNELS 
ie ‘Wwtecuanwene | BULBS, and BARS of other SECTION S, 


For Shipbuilding and Constructive purposes, 


Guaranteed, if required, to stand the Admiralty or Lloyds’ Testa. 
FO TLS STEEL CASTINGS OF ALL DESCRIPTIONEA. . 


LONDON: 3, VICTORIA ST., WESTMINSTER ABBEY,8.W. 


i + A "E EX W | :: SON & C O., iinices, MANCH ESTE 9 ORPORATION STREET, 
















For Prices 


INGOTS, PLATES, SHEETS, RODS, WIRE 








In Iron or Steel, __ 4654 


Mosars. ‘BARNINGHAM BROTHERS, Agonts. 160 | 
VAUXHALL IRONWORKS, LONDON, 8.W,, 
MANUPFACTURRRES OP Ww. ASQ UD 






x. ad 


High-Class “MACHINE TOOLS 


FOR ENGINEERS, SHIPBUILDERS, 


The “VAUXHALL” Donkey Pumps, The ‘EXCELSIOR’ 
Direct-Acting Pumps, 


HIGH-PRESSURE SCREW ENGINES, COMPOUND SCREW 





iene eee me a: BOILER MAKERS, &c, &e. 
ENGINES, Patent SURFACE CONDENSING ENGINES, | 5 Sipe) passim Spsal and Gono Machi Tons ot 
PATENT PADDLE ENGINES, HOISTING MACHINERY | asi es 3 the largest dimensions. 


—— *(); —___— 4212 


ILLUSTRATED PRICK ise ON APPLICATION. 


a ne ene, 


HIGHROAD WELL WORKS, 
HALIFAX, 4 


MACDERMOTT & GLOVER’S 





FOR HAND-LABOUR ONLY. 
IN HARD ROCK. 
i FOR MINES, QUARRIES, AND GOVERNMENT CONTRACT WORK. 
“Gay Rate of Penetration in Granite 1} to 2 inches per minute. 
Ua PRICE £60 COMPLETE. 
ae FOR FULL PARTICULARS APPLY TO- 
. “Sad GLOVER & HOBSON, Engineers & Millwrights, 
ALBERT IRON WORKS, 
ST, JAMES’S RD., LONDON, 8.E., Sole Manufacturers; or to 


M. MACDERMOTT, 26 & 26, PUDDING LANE, LONDON E.C, 62 














x. & a a te — —— 
(ney, 51 ESSEX STREET. 
aay er” E ‘s7TrMATESA STRAND - 

> y/ ON APPLICATION VALONDON | __TELEPHONE No 4,664. NB —A Machine own alwaya be sean at work (without notice) at the Albert [rou Worka_ 
PENWYLLT DINAS CO.’S 


KORTING BROTHERS, SILICA BRICKS 

















~ or Cy — 
p ie : 14, PANCRAS LANE le aida ed AVENUE, aPrEsr ” IN SOUTH des es — 
—" LONDON, EC. ‘mancnester. |STEEL AND IRON FURNACES, &c. 
‘oly ys Mt : SOLE CONSIGNEES FOR _____ Proprietors: KERSHAW & POLE, 1, Cullum Street, . CG. 
E ay i. *TOVOTE’S Patent SELF-ACTING HODGKINSON’S PATENT 





LUBRICATOR. | === Mechanical Stoker, 
ep 425,000 IN USE, SAVES 90 7 OF CREASE.| =n =o, 


SIMPLEST, 
AND MOST DURABLE 
UNIVERSAL INJECTORS rox FEEDING BOILERS. wae introdueed. 
GAS EXHAUSTERS, CONDENSERS, Successfully applied to every des- 
AND SCRUBBERS. 
AIR-COMPRESSORS AND EJECTORS. 


cription of Furnaces. 
HEATING ARRANGEMENTS WITH STEAM OR 
HOT WATER, tor 


= HODGKINSON & CO. 
PRICE LISTS, ESTIMATES, AND PARTICULARS ON APPLICATION. ORDSALL MACHINE WORKS, as caereiemiiilend 
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For Textile and Chemical Manufacturers. 


Engineers, Contractors, Dyers, Paper Makers, Millers, &c., &c. 
Also for 


STEAMSHIP, RAILWAY, TELEGRAPH, Agricultural, and other Technical Purposes, 
| Are exclusivuly and actually MANUFACTURED BY THE 


|i NORTH BRITISH RUBBER CO., Limited. 


Manufactory: CASTLE MILLS, EDINBURGH. 
WAREHOUSES: 67, Moorgate Street, LONDON. 6, Charlotte Street, MANCHESTER. 13 & 15, 
Oswald Street, GLASGOW. _ 2601 


“THOS, FLEMING, SON&CO, 


West cea Mill, Halifax, 


Manuficetiae ss et 
ak 


Lindsay's Pate Patent Steam & Hydraulic Packing) 


Is the best for Stationary, MARINE, and Does not Cord or Woar the Rods, Ta easily 
Locomotive Engines. Tracked 
Is tnuade dn Kings exactly to fit each box, 
Will keep Tight on longest Voyages. 
‘Ia made of the Softest’ Materials, 
In Sulf-expansive and requires no Screwing- | bs suitable alwo for Au Pumps, Circulating 
np when Engines are working. Pumps, and Stern Glands, 










In the most Economical Packing in the 
Market. 





In ordering please send diameter of Rods and Glands. 
For full particulars and Copies of Testimonials apply to Livereoot. 


Aqkats—CLARKE & COCHRANE, 25, Corinthian Buildings, 
16, South Castle Strect. Or to the Gal Manufacturers, 4477 


R. B. LINDSAY & Co., Plantation Quay (West), GLASGOW. 


JOHN OAKEY & SONS, 


GENUINE EMERY, HIGHEST AWARD 

EMERY CLOTH, _ Puiladelotia, 1978. 

Wallington Mills, GLASS PAPER, o 
LONDON, 8. BLACK LEAD, &. 


ae eS ate See cara 

















Main Driving 
Bands, any width, [aden 
Belts for Portable Engines, Wire & Thong 
wewnh.  Byvery deseription of Leather for Mechanical & 

Engineering purposes Blas, Tow, & Jute Card Clothing, 


India-Rubber, Gutta-Percha, & Telegraph Works Oo. 
WORKS : SILVERTOWN, ESSEX] cimrreo. [MANUFACTURERS OF 


VISLCANISEN INDIA-RUBRER (Contractors to the Lords Commisstoners of the Ppsmage tie faa ‘Special Quality” to reaint the 
action of Miueral Ol] at High Pressure aire Sheet Buffers, and Bearing Springs; Valves fur aus and Land Engines, Wheel 
Tyres, ors, Tusertion Hheet, Cord and Tubing, Gauge-Glass Ring 
VULCANISED INDIA-RUBBER AN : ‘OANY HOHOSE for use in the Tropics. Buction Hosme ‘with Bplral Wire for Pampas, 
Fire Engines, Mi Cowpvorisy and DELIVERY Ptoar for Bhips’ Uae 
STEAM PACKING (India-Rubber and Canvas), in SHEETS, ed with SBulld Rubber Core; Wasnens, Rings, ac. of 
every dea 
SiLvERTOWN LUBRICATING Eriaatic Stxam- tice ies Fab bricated Cotton with India-Rubber Core). 
VULCANIMSED INDIA-RUBBER MACHINE BELTING 
Vunvanisxp Inpia-RuBs2x Mars, uvt lable to injury by damp or wet. 
GARMENTS, FARRIOM, &c (net affeotad by the action of Troptea!l CHmates).—Waterproof Conta, Capes, Leawings, of every 
description ; Watorproof Hata, Helmets, Kyaee Pehl niet Waterproof Sheeting for Hoapttala: Diving Dressos fitted with i Vutoanised 
Tutla- rubber Collars and Cuffa; Air-Prouf ows, Cushions, Baths, Life Holts, Gua Hage, Ac. Water Bails, Cushions, 
Bottles, ac. EBONITK (uot attectex! by Vien or Hydrochloric or Acetic Acids). —? hotographie Artivles; Bpeaking Tubes, Mouth 
Pieces, ; Battery Cells, Shoot and Rud; dur had Suir Ae 
OUTTA PERCHA. —Tubing, Bulting, Wucke &e., &e., 
TELEGRAPH CABLES —India-rubhe or Qutta-percha Submarina, Subterranean, and teat, “Péleghinli Tosulators; Bposking and 
Higual Inatruments, Railway Block Hignala; Battery Calla; Tolagtaph pe eens Passenger wd Card Lustrimenta ; Alarm 
bin Stores of all kinds 
TORPRDO APPARATUS as use! by the Services of Great ‘Britain, United KRtatea, &e ~A peut System for Coast Defanca, with 
all the latest inprovements; Firing Hattertos, &c , &c 
Rule Manufacturers of the PATENT LECLANCHE BATTERY in use by i M Qonoernl Post Oftive, &e 


Works In France: Persan Beaumont. WAREHOUSES: 100, Cannon 8&| Street, London. dfs 


ee i ne Rr 
Eu) JOSHPH TOMEY & SONS, [1553. 


MANUFACTURERS OF HURHKA 









R. HUDSON 8 Parent STEEL ox TRUCKS 


LIGHTEST, STRONGEST, AND. "MOST CAPACIOUS MADE. 
Patented Europe, America, and British South Africa, No. 2677, 1875; No. 50, 
1877 ; No. 3872, 1878; No. 102, 1881 ; No. 4383, 1881. 


With or Without “END” DOORS and “SWIVELLING” UNDERCARRIAGE 








for Tipping at EITHER SIDE or END of Rails. 
THOUSANDS IN USE BOTH AT HOME AND ABROAD. 


Made to any size or gauge of rails, Over 100 Irucks turned out weekly, 


panne .. Rammmnctgeaie eae: + 
Ess none Enmene i wwoneh mee hw a popeyarnywenes kb eS, 0) peas Neg F104 week: Rd cable Laie ei <1 Sli 


ws maaan. SNR fa 


STtrits ts) its or Si 


Soe rreNETer oEeg cy ompparret 


a Tn 
= ; Loe, ts: eee (cael model Dinh Ha noeetenseaees =I" * hia 
pro -* am km tum rare Pate Spaees: Pee 


Tae 
| ig Gg ¥ 


Thaso Glassen will atand a presanre of 1,200]b8 per square juch, and do not clauge colony, nor become turrod*by use. 
MaNUFAUTUIUCts TO ae Mastery’s GovENN MENT, Linta any TMATIMUNIALS ON APPLIUATION 
Makors solely to Mears Kurnn & Joan of the Patent Enamelled Water- ONT Gaston, 


THE MANOR GLASS WORKS, ASTON, BIRMI INGILAM. 4248 





R. H U D S 0. N, BILDERSOMEL-F FOUNDRY, NEAR 2 LEEDS. 
Registered Telegraphic Address: GILDERSOME, LEEDS. 4550 
Telephone No. 14 in in connection with the Leeds Exchange & Principal Hotels & places of Business in the town. 


SMITH & COVENTRY’S 


PATENT TWIST DRILL GRINDER. 


q 


P 
| 2 
| J 














LHL 


SWISS HELIOGRAPHIC PAPER 


Will be found the Best for all purposes of Reproducing 
PLANS, TRACINGS, MAPS, CITARTS 
and PATTERNS by SUN LIGIT. 


—e To be obtained! Wholesale of «=—— 


J. R. GOTZ, 19, Buckingham St., Strand, London, W.C. 














THE IT 18 MADE IN PATTERNS FREE. PRICK LISTS FREE. 
ONLY PERFECT FOUR SIZES nee eT 11) ee ee 
EMBRACING 7 | y > ’ 4 </h SWISS 
MAOHINE Se Sau MATHEMATICAL DRAWING INSTRUMENTS (3X8) 
FOR GRINDING NGE OF AT MANUPACTURERS PRICES. 
TWIST DRILLS ae Prive Dats and Muatrations on application to above Addreas, A164 
: From , to 8 in. —— — a — ——— 
Dee Sao in Diamet npg sr Or ver 350,000 in Use. 
bane iameter, Src reER 
it hi ST AU EEE Et’s 
- is ni PATENT LUBRICATOR 
‘ : AND 





—_ herr rahe bl 
i | di ) 4 ; ‘@P LL 
AVE 90/, ov el Liquid Oil. 


cae UNIVERSALLY APPLIGABLE. WORK IN ANY POSITION, 
THE LOOSE PULLEY LUBRICATOR. 


For Reports of eminent firma and Particularr apply to 
TRIER BRO SOLE LICENSEES AND 
oo) MANUFACTURERS, 5201 

19, Gt. George St., Westminster, London, S.W. 


“FOR PARTICULARS APPLY "£0 
SMITE & COVENTRY, 
GRESLEY IRON WORKS, 
ORDSAL LANE, SALFORD, MANCHESTER, 


MANUFACTURERS OF PATENT, SPECIAL, AND GENERAL 


LABOUR SAVING MACHINE TOOLS, TWIST DRILLS, &e. 

















TWIST DRILLS ARE ALWAYS IN STOOK”“AT THE WORKS, 4647 


_ Jury 25» ni 









56, 57 & bi, 
HIGH STREET, 


AND 


* Holyolin” Leathor Bolting & Laos, 
LEATHER FIRE HOosk, 
Pump and Aydrauhe Leathers, Ge 


FRED™ M. MEAD & CO.’S 
PATENT “EAGLB” 


STEAM PACKING, 


Bolf-Lubricating, durable, and of low price, for Loce- 
motives, Steam Hammers, Mining Pumps, &o, 
Office: 65, Watling Street, 
Works: KENNINGTON Roan, Lonvon, S.E. 

AND AT PurLapaupata, U.S.A. 8880 





JOHN oR " 0, 
Albert Engine Works, 


ETT EL. 


MARINE ENGINES & BOILERS, 


STEAM LAUNCHES, 
DONKEY PUMPS & STEAM WINCHES. 


Cran’s Patent Signal Whistles, 


Marine Repairs thoroughly, economically, 
and quickly performed, 464 


ALL BRANCHES ON TRE PREMISES, 


VULCANITE 


Harsure Inpta-Runner Coma Co, 
Lonpon WakenousE: F. WINTER, 


188, LONDON WALL, WOOD STREET, E.C. 


EBONITE. 








HYDRAULIC MACHINERY | 42k 


OF ALL DESCRIPTIONS. 
PATENT CAPSTANS, CRANES, &o., 
FOR DOCKS, RAILWAYS, GAS 
WORKS, WHARVES, 
WAREHOUSES, AND OTHER 
PURPOSES. 

ENGINES, BOILERS, AND GENERAL MACHINERY 


W. L. WILLIAMS, 
2, WESTMINSTER CHAMBERS, 
LONDON,SW. =“ 


GREAVES’S BLUE LIAS LIME 


And PORTLAND CEMENT. 


GREAVES, BULL & LAKIN 


Deliver the abovo and nator a Lias ceiaepte 2 
any part of London by boat, rail, or car 

over | arly of the kingdom by rall and boat direct 
from 


Stookton, Wilmoote, and Harbury Works, 


Chief Offices: WARWIOK. 
Depots: WOROEST 
18, SOUTH 








aTER WHARY | SIRMINGE Wo gi70 LOCK WOOD & CARLISLE, 


_ENGINEERING 


XIX 


we 





TANNERS &z MANT SFACTURERS OF 


LEATHER MACHINE BANDS, HOSE PIPES, 
WATERPROOF PUMP LEATHER, 


AND ALL LEATHER ARTICLES FOR ENGINEERS’ USE. 
__ LONG LANE, SOUTHWARK, LONDON. _ 


LEROY s 
os PATENT NON-CONDUCTING COMPOSITION 


For COATING BOILERS, STEAM PIPES, and other Steam 
Heated Surfaces. To prevent the radiation of heat, save fuel, 
increase the power of steam, and keep the atokchole and 
onygine-room cool. IT WILL AT ONCK SHOW A LEAK ; 
IT CANNOT CATCH OR COMMUNICATE FIRE, Used by 
ILM. Government in the Dock Yarda, &c., &o. Three Boilers 
covered with this composition, will do the work of four not. 
oovered. May be seen whore it, haa been in use for twelvo 
and fifteen yoary, Estimates yiven. 4738 


F. LEROY & CO., 


Gray 8t., near Philpot 8t., Commercial Road, LONDON, E. 
Griffith Street, Lower Broughton, Manchester, and Sonth Shore Road, Gatovhemd-o -on- ‘Tyna. 









Pollinoneere 
GLOVE AND GAITER 


£016 


— 





AWARDED. 


¢ 
—_ . 


Combs Tannery, Stowmarket. 


Price Lista and Terms an application. 





TUCK’S PATENT PACKING 


For Steam Engines, Indin-Rubber Valves, &. 
TRADE MARK, 


TUCK & CO., LIMITED, 


Beg to call attontion to tlie 
annexed “Trade Mark,” which 
fu future Will appear ain 
ae eee af TUE He ‘KR PATENT 
-* ‘ACKING, an alan Upon the 
oe Valves (xuaranteod = quality), 
Bheet Indla- Rubber Dudes 
Huse, Tubing, Banding, &&. 














Ww. BUR EEFEL D'S 


FOSSIL MEAL COMPOSITION 


(NON-CONDUCTING MATERIAL) 


FOR COVERING BOILERS & STEAM PIPES. 


{yade-m Brought out in 1879; used already by many thousands of steam users al] over the world. 
@, 4 TWO MEDALS AT AMSTERDAM EXHIBITION. According to testa made by Mr, D. 
K. Clark, the eminent testing engineer, one cwt. of Foasil Meal Composition applied to 
Steam Pipes which are exposed to the weather, and working day and night all the yoar 
round, will kave 15 to 20 tons of best Welah Steain Corl. Used in large quantities by 
Hi. M.’s Government in the Dockyards, &c., after RECENT trial in competition with all 
other Coverings used hitherto, Sue Report of Trial in lemue of Sept. 21st, 1883. 


A. HAACKE & CO., 2" LIME STREET, LONDON, E.C.; and 


72, REGENT ROAD, LIVERPOOL. 
Souk AGRNTS :-—- For South Wales and Monmouth: 


W. H. CULLEN, 2, Gordon Road, Roath, Cardiff, 
For Heotland ; GEORG E BL ALR, 38, Queen Btreet, Glaagow. h2ht 


KEENAN’S 
PATENT 
NON-CONDUCTING 


PAPIER MACHE esate 
MATTHEW KEENAN, 


SOLH MANUFACTURER, 
ARMAGH WORKS, TREDEGAR ROAD, NORTH BOW, LONDON, E, °” 


Contractors to the 
Admiralty. 





86098 
LONDON : 116, CANNON 81., B.C. Lrverroon: 42, Cuarxn 
Br. CARnrrr: 108, BuTE Docks. Woruar: LAMBETH. 


HOt. <a. 




















re pia a “iu W one 
iran hed 
21, GRAINGER STREET WEST 


For covering Steam and 
Liquor Boilers, Steam Ooppers 
Pipes, &0, 

It preventer the radiation of 
heat and condensation of steam, 
and effocts a large saving in fuel 
and labour. 1tis the only Com- 

youition not affected hy the 
Veuather or Wet, and is the 
only affective non-conductor, 
It adheres to vessels of every 
shapo and in every position, 
without any external castings, 


REGISTERED 


I'WCASTLE-ON TYN 


WILLIAM WILSON, 


BOILER MAKER, 
LILYBANK BOILER WORKS, GLASGOW, 


(EXTAMLISHED 1562,) 
Having remodolled his Works and erected newest and 
most approved Machiners, niaoufacturces every 
desc hE of 


IRON AND STEEL BOILERS 


Ds the Highest Class and for any required pressure 
reffccatsune, Betemiutes ard Tlie rectslune uf Botlers tarnished 


408% 


on applioat 7 OU 
Luxpom KerukskstatTive HENK +  COLEY, Manaton House 
Chi bere, 11, Queen Vie tures Rtreet, he 





RICHARD'S PATENT 


STEAM ENGINE INDICATOR. 


Sole Manufacturers in Scotland 


HANNAN & BUCHANAN, 


ROBERTSON STREET, 
GLASGOW, 
ALSO MAKERS OF 


Vourdon'’s Patent Presse 
Vacuum and = Consponnd 
Ganges, i neina C OUMbeLr, 
Engine Telegraphs, Redu- 
cing Gear for Indicating 
Bae Knpines, Salinometers, Ther: 
mometers, Lever G lock k, ke, 


70, 





avis 


MECHANICAL 


"sl CLEANER, 


LOCKWOOD'S improven PATENT DOUBLE-ACTION METALLIC PISTON PACKING 
RINGS and SPRIN G. 


THE SPRING RINGS are BIMPLIEE and EFFICORENT, and ave designed * 
packing rigs outwarde against the walls of the CVRD: Hesab the other to ptex 
no inclined plate required in rings, es skis 


no ons to have two diathnet acGons—ane to prem Che 
y the rings apart against the Mat fa 


facvn Thin 





From acest: SPILLER & ca., Cardiff. 

“8in,—We have found your Boller Cleaner, that we 
have had on trial on one of our boilers for ‘the past 
throo months, satisfactory, and we should be ylad of 
youraccount, You will please furnish us with Estimate 
for fixing one Cloaner on cach of Three New Houlers. 


HORATIO NELSON, 


Sole Agent for Great Britain and Belgium, ‘ae 


WORSHIP STREET, LONDON, E.0. 


TA Oe eel reentrant 


yy i rt 


 —_—€ 
i —_ 


ae Foundry, Park, Sheffield. | 20, 











it 





PAR TABLE STATIONARY. TRACTION | 
& WINDING | ENGINES /O >” 


AGRICULTURAL MACHINERY & IMPLEME! NTS. 
SUITABLE FOR ALL COUNTRIES. | 


NEW LIGHT DRAUGHT STRING | 


SHEAF BINDER which i 
enee pete Society: 





Talganone ‘No 1204. cae’ 





GERMISTON IRONWORKS. 


PETERSHILL ROAD, GLASGOW. 





MANUFACTURERS OF 


. Engineers & Smiths, 


IRON & STEEL 


i. b> BRIDGES ROOFS, 


AND 4287 


. 
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___ London Office: 2, WESTMINSTER, CHAMBERS, - _S.W. 


ER. DAGLISE  & GCO., 3. Helens, LANOASHIRE. 


BATA BLISHHD nee 


e Dee 


= a 


ae 


~OF COLE POPPER ES ene Seen 


__ CHEMICAL MANUFACTURERS’ PLANT, GLASS MACHINERY, &e. 


STEAM TRAPS 





OVER 13.000 SOLD. 
SILVER MEDAL AWARDED. EJECTOR OR STEAM TRAP. 
POSITIVELY THE ONLY RELIABLE APPARATUS EVER MADE. 


Satisfaction Guaranteed, CAN BE APPLIED TO 


Simple. Cheap. . 
Saves broken joints, broken | 7/2"? Eine Piping. 





cylinders, broken pipes. Cylinders, Hoatlng Pipes. 
Absolutely r reliable. Jackets. Heating apparatusos of all kinds. 
Unvarying. Valve Casings. &., &e., &o, 





VAUGHAN & ROYAL IRONWORKS, 
CONTRACTORS TO SON, * ENT, ANGH ESTE R, 


LONDON AGENT: JAS. KEITH, 57, HOLBORN 
Mossrs, SINGTON & CO., 5, St. Peter’s Square. pes ee pONven: 












ARROL BROTHERS, 


4 230 





VAUGHAN’S PATENT WATER 


Btcam Hammer Pipes and Cylinders. 





__ [Jury 25, 1884. _ 


UPPER GROUND STREET, LONDON, 8.E. 





| dgor WATER BOILERS, 


PIPES AND CONNECTIONS 
IRON PIPES, &c., for Gas and Water Works. 


|HOT-AIR APPARATUS ERECTED COMPLETE. 


THE LARGEST AND MOST COMPLETE STOCK IN THE TRADE. 
Catalogue Gratis, Illustrated Price Book, Thirteenth Edition, Price 1._ 


HCLAYTON & SHUTTLEWORTH, 


Stamp End Works, Lincoln; and 78, Lombard Street, London. 


ES. The Royal Agricultural Society of England have 
awarded every FIRST PRIZE to CLAYTON AND 
SHUTTLEWORTH for PORTABLE and other 
STEAM ENGINES sinoe 1868, and PRIZES at 
every MEETING at which they have com- 
peted since 1849. 


Steam Engines, Portable and Fixed. (Over 21,500 Sold). 


For Coals, Wood, Straw, and every kind of Fuel. 
Thrashing Machines. (Over 19,500 Sold). 
Straw, Corn & Hay Elevators. Chaff Cutters for Steam Power. 
Grinding Mills. Saw Benches. Traction Engines, é&c. 


te re. rt | ae 


620/ 
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GOLD MEDAL and First Class Certi-' Gold neon and id Prizes have 
, een awarded to 
fieate SE ieee tie CLAYTON AND SHUTTLEWORTH 
XMOIION, Bi ae 1d He Heth na nung 
and Colonial Exhibitions, including 
THE ONLY GOLD MEDAL London, 1851 & 18 
awarded for Paris, 1855, 1967, a 1878: 
PORTABLE STEAM ENGINES. Vienna, 1857, 1866, and 1878. 





“EUREKA” GAUGE GLASSES. 


We beg to call your attention to our HORHEA Gauge Glasses, which are unequalled for 
DURABILITY having been tested up to 3, 900 Ibs, pressure to tho square inch, 
They ure made perfectly parallel, and will bear any variation of temperature. They will 
not change colour, 





—!0:-— 


THIS TrinMownwirtAaA x. 
From Messra, Maston & Anxprerson, Krith Iron Works, Erith, Kent. 

“The Gauge Glasses you sent ux were ¥ inch diam., and about } inch bore, and stood 
from 2,400 to 3,900 lbs. per square inch bursting pressure. We want them stronger 
than this. If you think 4 Inch outside diam. and 4 inch bore is likely to atand a hig er 
pressure, please send us a duzen such plasses, say 14 or 18 inches long, us you prefer,” 


INVENTORS AND SOLE MANUFACTURERS: 


TOMEY & SONS, Tay Glass Works, Perth, N. B. 


= |WALKER’S CORRUGATED IRON WORKS. 


. IRON ROOFS, WORKSHOPS, STORES, 
COTTAGES, CHURCHES, SCHOOLS, &. 


ey YOR HOME OR EXPORT. 
YSTIMATES and DESIGNS on application to 


RR Aeeimny eee a 













LAT ae 


“GRANGE ROAD, BERMONDSEY, 8.E. —Feranuiaien 1829, 


MURDOCH’S PATENT 


Rom COMBINATION GOVERNORS. 


Hit’ SENSITIVE, POWERFUL, EFFICIENT, 

: HLIABLE, DURABLE, COMPACT, 

EASILY DRIVEN, EASILY ADJUSTED 
to speed desired while running. 


Prices and particulars to be had from 


mE WM. MURDOCH & CO., 





2, CARLTON PLAOE, 
GLASGOW . 


MAKERS ALSO OF 481) 


Qrmurnain ae arniar Par Arar RAMP RUMAH 





__Jury (25, 1884.) ENGINE] ERING. 


W. A. MARTIN & CO., 


PATENTEES AND MANUFACTURERS OF 


SMOKE CONSUMING FURNACE DOORS 
AND GRATES, 


Thousands of Furnaces “have been fitted with these 
appliances and are working successfully. 
N.B.—THE PATENT FOR MARTIN'S FIRE DOOR 
WAS PROLONGED JANUARY 20th, 1881. 


eg a ee a kala or © a a 
Tr a ne ne et 









MM thal Bul 
Suit ek HEF a 


old ‘in sind 
Lae 
am 





e _ 














ore ete poomipece 


POCOCK Ts ‘BLACKFRIARS RD. 


LONDON, _S.=EI. 4037 





THE HUNSLET ENcINE COMPANY, 


LEEDS. 
LOCOMOTIVE 
TANK ENGINES 


Of all descriptions and any size, for 


Ironworks, Collieries, Contractors, 
Docks, Manufactories, Branch 
Railways, &o., &o. 


Specially designed for any circum- 
stances, or to suit any Gauge of 
Railway. $201 


ARRANGEMENTS MADE FOR HIRE 


On Purchasing Lease or othorwise. 















PATENT 


For DaghOup all places where 
(ase de Waobtittadde 





Machine Maller ad Fabre de qua (adite {phat | 


Tle produit: Jeger une fen et bana! 
VMelen Bile wert ado ceharrer tone 
abbodtreaad Peta ane fet oe pron ibed dp ee dat 
vharbon 


de le bOO bee ct au dee us 
peecdie dle ib gumees 


Ty yen , 
Praia, 


Vrem 
Cbudrateuy de qa- et machine a gaz revit 


Petternte Mrdier 


Machine motiiee pont tons 
ON Tene tak pete goa le char ben 


Lataachineg produit legay qui la met en 
thouvement 


Kemander dea catalogues llextrda al 
HOLL MULLER, RIUMINGHAM 


CORRUGATED OIL-CANS, 


WITH PATENT FEEDHOLE. 


These Oll-cans beside effecting a great saving in bo over all 
others are much stronger t 


Sample will be forwarded Post Frea an seni of 24. in Atampe. 
SOLE MAKERS 


JOSEPH KAYE & C0, 93, HIGH HOLBORN, LONDON, W.C. 
___AND BANK WORKS, KIRKSTALL, LEEDS. 4#06 


LYNN'S IMPROVED AUTOMATIC HAND and STEAM 
STEERING APPARATUS. 


Thin Machine Is the atrongext and moat compact al 
preannt fu the market. 

Care has haen taken fo embady every known tm- 

rovement th its construction, aa that we have no 

venitation an ooffering it ax on perfect Hand and 
Afeam Steering (ear 

Particular attention haa been given to the Hand 
Gear (which has been completels overivoked by mont 
other Makers) ‘Thin part of the Matctiine Tse boven 
pronaniesd roequadied for power and quel of 
ww thon by Captarocand Ottcerowho havetried tt at sen 

It wil] be ohaars ed that we lave adapted the Daatlie 
VWelical Whoel system of coating mi Whielr biteldash 
and notee nre abnest completely dispensed weth, and 
they cannot been pissed for atrength and diate Ability 

We alao ley to draw attention to the common Chain 
Barrel which we (it, the Chain lealing from the andor- 
aide. Proms yrs tical exparlence we know this to bea 
more rehablearmuigement than the PitehChain Bheave 
oonenty un uae, aver which the 8teormny Chains are 
Hable to alip—betug therefore a source of danger 

The Qeaar ja perfectly antomatic, (he Kngtine respond 
ing to the action of the Ntearatnan trintantly dn aithes 
direction, xo that as youd a course can be alaerad by 
Btown ax by Hand power 

The eoonumical working 16 another conspicuous 
feature in thia Machine, only 20 revoliithote of the 
Krein heabig Heeuan ¥ to put (he Ruddot trons" hard 
over to “hand over,” as compared with 120 to 280 tn 
the Worim-aned W heel (ype of Gare dn uses conse 
quently there is great meving [hn Steam, inet weur 
and tear are redueed tou mbaimum This will nae 
bo found advantageous bo ateoring a Cot pas Couran, 
only hal(a resolution of the Kugine etthar way being 
saihcienl Gethin purpore, although we recomend the 
tweof Hand poweronty ataea, which (in thix Machine) 
has bonn proved to anawer the purposs admirably, re- 
serving the Blaan power for rivers wud narrow chantels 

Every Machine is finished jo first-class atyty, and 
fully tried under Btoam before leaving the Works, 
an and the Metoriada and Workmanshipare guaranteed 

A. for Mix Mouths, asin Murine Mngines, 

D Theugual Upper Bridge ties isaupplied tohon required 


Fuspection wuler Xteam at the Work ta gee 
HOLE MAKERS 


_JOHNLYNN & CO., - 


: ST. LUKE'S ENGINE WORKS, 
BsuUNDHRLAND. LARGE NUMBER IN 
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BOILERS, 


WACON 
Undercarriages, 


GIRDERS, 


GAS-HOLDERS, 
SH/IPWORK, 


&e. ] &e. 


saat wan wae 


a.) “tie il it eset i 


MULLER'S ALPHA | 
GAS-MAKING MACHINE. 


Gas produced without flre or beat 
Cond: 


Nivea, To to A) Lindt amd above 


Prices, 16 QUINEAS upwards, 


Midler s Alphu Gashereitungs- Maa hone 


Learveuirt Geax obine Ferner ted alia Pbitve 
les en 6 Yt Paleaelitet sen Otten an denen kein 
hohlongad au limben ast 


Pai bt lus $0 Urenner 
Ib Ginineen und darthher. 
Midler's Gaserzeuger umd Gaamisrhine, 


| Wanfttumeacdtae file Orte oline Gane lab- 
Machine berertet: dase Gap wed tien 


mie Hew ayunp metre 


Prevverccn hires 


MITER, 





USH 


Sn Se a a a eines ae a 


THE FARNLEY IRON COMPANY, LIMITED, 


Bere, near LEEDS, Manufacturers of 





SCRIVEN & CO. 


(Late SURIVEN & HOLDSWORTH.) 
LEEDS OLD FOUNDRY, 


MARSH LANE, LEEDS. 


SILVER MEDAL, TYNEMOUTH, 1882, 


FoR 


LABDUR-SAVING MACHINE TOOLS 


AND 
SPECIAL APPLIANCES 


FoR 
Iron Ship Builders, Engincers, 
and Boiler Makers. 


ia eect aif 


PRICES AND PARTICULARS ON APPLICATION, 





MULLER'S 
PATENT GAS GENERATOR AND 
GAS ENGINE COMBINED, 


Bor power in all places where Coal 
Cine vunnot be bind 
The Engi othe Che Caen by which 
More dtiven 
wend fap [itiaatrated Catalase by 


Woos MULLER, BIRMINGHAM 








| 
| 


Maygutinas de Midler gatra hacer qua 


(Alphet) 
Vioduece gas mn fueze ni calor, Rirye 
Oar borin bayer que ue pues 
Pp ore per mer poem cle cout Lot 
Tipo de Tha S00 tae here y made, 
W partir de Uy prasae ve 
i Generadar de qua, condo een tne mp 
de gata, pratrnete de Madey 
Maquina toto para tedon de 
(ptt ee DI peas lee gr deon, 


| Presta 


rere ernie, 
puntos Oh 


La ida quate eb aan qire Da prone 


af Pevlanyen 20 CU eae daa AM 


bvdvhen tan 


BHIRMINGHAM I 


Prbinan catadogor tiscredas a 
L MULLEN, BIRMINGHAM 


ARROL'S PATENT PORTABLE 
HYDRAULIC RIVETTING MACHINES, 


FOR 


Land and Marine 


ee 


For all infornation and Pric 
apply to 


SOLE AGENTS, 


W.F. GILMER 


ac OO., 
ENGINEERS 
Iron Merchants and Convractors, 


HAMBURG CHAMBERS, 


QUAYSIDE, 


NEWCASTLE-ON-TYNE 


t ° 
———— —+-es 





4H4 


AND ABROAD. 


AT HOME 


we ee ee ee 
wee Oe ee st 
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OF EVERY DESCRIPTION 


ri IN STEEL AND IRON. ~~ > S = 


ALL RIVET HOLES DRILLED ote 
IN ROSE ONY Ss y ot REPRESENTATIVES. 


strength is doing the work of 


v1.t. Presse sepd us on at onve a DW ft. rol! of 6 in. No. 4, apd oblige. 


ae 


wenn ~~ JNO, DUCKITT, Exchange Buildings G, 


Lane oe King Street, Newcastle-on-Tyne. 


Sore Accents For THE Dutrcu Cotonigs: 





a Ne PRET 4 ROTEL UIT 


50 J. A. CEULEN & CO., Stadhouderskade 138, Amsterdam, and Soerabaija. soso 


THE “TOWER” a ENGINE. 


THE BEST ENGINE 


sq, DYNAMOS, STEAM LAUNCHES, 
BLOWERS, PUMPS, 


replacing all our Leather Strajs with 


Warrington, 37th Septem 


‘SIMPLEX Beles yon have ecpplied to us, and which were 
our No, 1 







a = : 





From Jawes Farectoves & Sows, Mersey and Dial Mills, 


TY satisfactory, and we are gradually 


st aru cheape<t beit we katetued Y¥ 


& SONS, Chapelfield Works, = MANCHESTER. 








elt witn aw tomo Letter rp 

































































ea! Eee agen =A And here HIGH PRED, 
: PN sai ts | baal _ bie sat = HCGONOMY y upon LARITY | is required. 
ames st " sa Re. is haarcaeee ee 
Ems a fr SPECIAL ADVANTAGES. 
ee q | 7? Stcadiness of Motion. No Recipro- 
i Aas q | cating Action. Kconomy of Steam. 
ie ar on vac ie on™ ‘i. Fewness of Parts, 
. ae eax ees qm Cenring or Belting catirely dispensed 
eae a= oe —— a with, 
! Mh ond i gh ll : be 7 Laess Space oceupied, and Less Weight 
ie with LF i, mH i ii than any other Engine (an Wngine 
di EL ve | Hit if | ‘ realising 30-1. on the brake 
p44 a itt i | te i i iN i weighing only 90 Ibs. 
fn Bee i EP villi i rn an iit | Working Parts perfectly Balanced and 
et wail ii Tn il za UO entirely closed, and therefore in- 
tee 5g = mt id sie a HMA TU acocasiib di cell auikecec oil Wel, 
eae ral NI ey y Hp i LONDON AGENTS: 4808 
be a ne a i ee aH ne i) LEWIS OLRICK & CO. 
E°3 i . i 27, LEADENHALL STREET, E.C. 
ae ye | PATENTEES AND MANUFACTURERS .— 
‘ HEENAN ® 0 
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JOHN FERNIHOUGH & SON S, 
Victoria Tron Works, 

STALY BRIDGE, LANCASHIRE. BOILERS 

eal im. STREL BOILERS 


Established 1815. OF ANY TYPH, 


GE Itc 














IRON 


Patentees d Manufacturers: DAVID MOSELEY 
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WELDING, FLANCING, DRILLING, PLANING, AND 
RIVETTING BY SPECIAL MACHINERY. 5040 


tnovor Mill and are very 
Belta wear ant, we rntend 


ine 


———— 


1, and aa the Leatties 
sith the “SIMPLEX Betray. 


“SHEFFIELD. 


ADVANTAGES. 

Sth. Jt is the Only One which 

can be made in Bronze suit- 
able for Air-Pumps. 

6th. These Rings and Springs 

are the Only Ones which have 


th then 





£H Arsrey, Cotte9 Spinners, Hizh Lee WIL. 


ayeseveral cf the SIMPLEX’ Belta renn 
1 


ADVANTAGES. 

Ist. This Form of Spring is the 
Only One with a Verti- 
cal Action which can be : 
put into the same depth (4m 
of Groove as o Common [xm 


elf sat «me! 


Feo. & 
b 
well 
replacing then 





Ring been Successfully applied 
ud, It is Less Liable t se tantaen Ei to Solid Head Pistons. 
Yud, It is ess Liable to “aa 7th. The Only Ones which 
Damage throug! Prim- Hie. COMPENSATING PISTON RINGS G5 have been Successfully Used 
f oa SPRING. in Hot and Cold Water 
Pump Buckets. 
Sth. Has been proved the Best 


for Marine and all other 
Engines, 4090 


Qe \ | aE. Be ee 
N= 
a tna 


\ 


qas 


\ NAV, 
Mi 
ay) ib a 
i 


ing. 
drd. 1s Fwice as Strong as 
any other of the Same 





Possesses Enormous 
Strength & Durability, 
and is suitable for Mills, 
Works, and Macnisrrr 





OF ALL RINDS 


Weight. 
4th. Can be Put into any Or- 
dinary Piston Block. 





Juny 25, 1884.) 


ENGINEERING. 





—- So 

















CALOUTTA EXHIBITION—2 First Class Certificates & 2 Gold Medals, & 2 a Class Certificates & 2 Silver Medals, 


RUSTON 


Se 


’ | , 
1 i 
“ | 
I 
RE. 


i ve | “ 5 me =e \ 
oo Di 4 — 
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PROCTOR & C° LINCOLN 


SOLE MAKERS 






80 
NAVVIES 


SOLD. 


weed 


749 Ta Ot 


DUNBAR & RUSTON S PATENT STEAM NAVVY. 


Unapproachable by any other machine for handiness and efficiency in work. 
Requires two men and # bey to drive the Mngine and guide the Machine ; 
known (not being rock), st the rate of from 400 to 600 cubic yards per day.—I*ull details, with prices on application tc 


SHEAF IRON WORKS, LINCOLN; OR 20, BUDGE ROW, LONDON. 


4606 





THE BARROW SECTIONAL BOILER. 


SAFETY, ECONOMY, 


| > High-Pressure, Superheated Steam. 
DURABILITY. 


- 120,000 HP. ALREADY SUPPLIED, 
sexaieemerdiey All TESTED to 8001bs. PER SQUARE INCH. 


Important Improvements. Oonsiderable Reduction in 

Number of Joints. Made entirely of Wrought Iron Tubes. 

Greatly Enlarged Steam Space, Sim icity of Construction 

and ee Economy of Fuel | Space, Portability. 
conomy of Freight and Transport. 


Grtam Receiver 











ett 
pun ina 
@ 


Numerous Testimonials after 10 to 15 years’ use. 


Price Lists, with Testimonials and full particulars on appli 


YY cation to the Mautfacturers, 
% Ge 5 THE 
Heese DARROW SHIPBUILDING CO! 
(LIMITED), 


ha 114 


BARROW-IN-FURNESS, 


OK OF THE BOLR LOXDON AUKATS, 4716 


THE MACHINERY ‘i HARDWARE cOMPANY “Tila 147, Queen Victoria $i. London, Eo 


H. M. WILSON, 


MARIN SE & GHNEHRA TL ENGINEER, 


BLYTH FOUNDRY AND ENGINE WORKS, BLYTH, NORTHUMBERLAND. 
SHIP REPAIRS, Sco. 


/ JOHN BEDFORD & SONS, LION WORKS, SHEFFIELD, 


MANUFACTURERS OF 


Cast Steel, Files, Saws, Shovels Hammers, Picks, Engineers’ Tools, &c. ge 


P ATENTEES: Ol} 
IMPROVED CLYBURN SPANNER. 


6208 













IMPROVED RATCHET BRACE. 





ApvaAnTaces.— The weakest parts of other 
ratchet braces are strengthened inthis tool, The 
teeth are well protected, and cannot be broken or 
be clogged with dirt. The strain is sustained 
by all the teeth together. /t is cheap. 





not clog. /tis strong, and cheaper thau the ordinary Clyburn, 







excavates and delivers in trucks the hardest cluv und material 








PRICE'S 


THAMES AND MERSEY 


LUBRICATING OILS. 





“PRICE'S SPECIAL GAS ENGINE OL, 
Strongly recommended by Mrssna, 
Orossuey Bros, Lirp., MANCHESTER, 


PRICE'S COMPOUND ENGINE OLL, 


For Marine Engines and Locomotives, 





PRICE'S SHERWOOD SPERM OLL, 
For General Machinery. 


PRICES CYLINDER OILS. | 
PRICE'S BELMONT ‘SPINDLE OIL. 


PRICE'S RANGOON OIL. 


As rec ininicnled by 
THE WAR OFFICE AUTHORITIES, 
‘Por the preservation of SmaLbp AkMSs and 
pasteles made of Motal from oxidation.” 











Price Lists on application to 


PRICE’S PATENT CANDLE COY., LIMITED, 

BATTERSEA, LONDON bi? 
BROMBOROUGH POOL, LIVERPOOL, 
re ene 


FoR VA RTICULARS or 


BRICK & TILE MACHINERY, 


BRICK PRESSES AND 
PATENT DRYING SHEDS 
For home use & foresportation 
apply to the 






ie ae)" PATENT 
ge RZ. Brick Machine 
ei COMPANY, 


“47 MIDDLESBRO’. 
IMPROVED HAND-WORKING TAPS 


JOHN H. WIDDOWSON, 


(16 jycurs Manager at Sir Joveph 
Whutvorth's and Co,) 

ENGINEER, Manufacturer of Screwing Apparatus, 
Working and Machine Taps, &e., to Whitworth’a 
Standard Threads and Sizes, 

Britannia Works, Ordsall Lanep Balford, 

MANCHESTER. b14a7 


Price Lasts RRR ON APPLICATION, 








i | 


CENTRIFUGAL _ PUMPS 
PUMPING ENGiNES, 


For Docks, Circulating Purposes, 
Salvage Work, &c. 
The cheapest and most Eiticient Pump in the Market. 
From Newest and most Improved Patterns. 


Sprrcranitixa: Centrifiygal Pumps, Baking Machi- 
nery, Leathor Dressing alachinery, Hydrauhe Presses 
and Pumps, Hydrauhe Cranes, Avcumulators, Hhy- 
draulic Rivettors, J.ifts of all h inda, 


DRYSDALE & C0., 





Rio ueons —/t works easily. It works quickly, aud willl BON AOOORD ENGINE WORKS, 


GuLASGow. = tz 


1A mr ratasAl ce ca a 
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AS USED BY THE ADMIRALTY, WAR OFFICE, AND RAILWAY COMPANIES. 
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IMPORTANT REDUCTION IN PRICES. 


SELF-ACTING AIR PUMP VENTILATORS | @iieoMebed CATE OXIDE PAINT. 


Aro now Reduced in Price 40° ERGEN T.. lesa than they were three years ago, making them now 
not only the MOST EFFICIENT, but a CHEAPEST VENTILATORS IN THE MARKET. The basis of this Paint is a silicate ore composed of silex and oxide.of iron naturally combined 
in equal proportions, To this is due ita extratrdinary 


——(- From 16s. and upwards, -)—— 
ATELY OU REDUCED Y RIOR LIN 0 TY, TENACITY, SMOOTHNESS, AND HARDNESS. 
ROBERT BOYLE & SON, 64, Holborn Viaduct, —_— It ie DURA B ILITY, TE resists the action of air, water, gases and aolds, and is equally applicable to 
And 110, Bothwell’ street, GLASGOW. 800 IRON, STONE, sasrvovoco0cd, On wo ow. 


Sold in two oolonrs only, DARK RED and BUFF YELLOW, in Pasto (guaranteed ground 
in pure Linseed Oil) or in Pow Powder. 5186 






























r. J. H. Rimbault, Engraver Clyde Rivet Works Co., Se eas ane Vantorn 
to “Engineering,” “Tron,” “Tho Steam GLASGOW. For Prices, Samples, and all Particulars, app Oe re 
ship,” &c., 80, Maiden Lane, Covent Garden, WC Bust Rivets, Srixzs, Woov Sorsws, Screw asl 
Privato e orders promptly ex executed. _.. aa een Nuts. 6072 RAGOSINE & C0,, | CO., 7, DOL LANE, GREAT TOWER STREET, LONDON. 
DAVEY PAXMAN & CO., EN! GINEERS, COLCHESTER, 
—— MAKERS OF — 
ENGINES AND BOILERS SUITABLE FOR MILLS, FACTORIES, ELECTRIC LIGHT INSTALLATIONS, &c., &. 
Portahle and Somi-Portable Engines, Hotaontal Winding Enginos, Oompound Bemi-Fixed Engines andj 
Bomi-Fixed Engines and Boilors, Vortioal Hoisting Engines and Boilers, oilers, 
Horizontal Enyiner, Compound Portable and Bemi-Portable | dompound Horisontal Fixed ines, 
Vertical Lugines and Boilers, DgiNnes, Cornish, Lancashire, and other Boilers. 
DP P& CO, have been aclected by the Executive Committee of the INTERNATIONAL HEALTH EXHIBITION, 
to SUPPLY the WHOLE of the STEAM POWER required (aver 1,800 indicated horae-power) for driving the Mlectrie 
Light Machinery, This splendid collection of machinery may be seen "at. work every evening, 





Catalogues, and full particulara with Prices, on application to 


‘Davey Paxman & Co.J os 





Portable Engine. ENGINEERS, COLCHESTER; 2a ass 
bauble — es qe is —— LONDON OFFICE: 130, QUEEN VicTORIA STREET, E. Cc. cummins 4678 Compound Semi-Flxed_ H Engine, 12 to BOIL, nom, 











B. JORDAN, SON & COMMANS,| “=enins wacuineny 
T, Bose Offices 62, GRACECHUROH STREET, LONDON. tog —s Sg 


__ MINING MACHINERY.) © 4300: 


4510 
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WATERM TANNA 


Se one piledlebs o 

: oe > London Office: 
pice _ aes ae . ee _ aes 5, Westminster Chambers, Vietoria St, 8. W, 

Pwr Pic wim tans 
: WARRINGTON WIRE ROPEWORKS 
LIMITED. 
ans Huan Orrion—18, GOREN PIAZZAS, LIVERPOOL 
Works—WAKRINGTON. 


CONTRACTORS TO THE ADMIRALTY. 
Manufacture from the Ne best selected Charcoal and 


eel Wiro 
a All kinds of Round and Flat Wire Ropes 
Ss: meee es JOR ‘one had Colleries, Mincs, Railways, Guides, Ca set 
ARRANGEMENT OF CONTINUOUS: ORE’ DRESSING PLANT, ie ficsenes Saar sn | Picture Cort ti, Ship Biawing, ag Canes 


hb, ‘bors, and all articles” vonnected with the Trado, bah 


~ Important |] — as to Dcitiac: 


wee 
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T the Bath and West of England Show, held at Maidstone, from the 2nd to the 6th June, various belts were in use on 
the Machinery in motion there, On the 4th, about noon, the rain came on, and continued up to the close of the 
Show on the 6th. During the whole of the ram, out in the open, one of GANDY’S PATENT AMERICAN COTTON 
BELTS continued to do its work satisfactorily, driving a set of Messrs. Tavtor & Neate’s, of Rochester, 12 in. three throw Slurry 
Pumps. This was the only Belt that continued to work in the rain. All the Leather and Rubber Belts had to be taken off, 
owing to ther iability to drive in vet weather, This fact alone speaks volumes. — How long will it take to convince Englishmen 


(the Americans are already _— that the “GA. NDY” BELT i is + the CHAMPION Belt of the WORLD ? ei 


FILED Ss PATEN = “BOILERS. 


RAPID STEAM GENERATORS ; SEOCNOMICAL: OCCUPY EXCEEDINGLY SMALL SPACE; SAFE, 
aR TESTIMONIALS. 


Cornish Boiler fitted forint 
with “Bjeld” Tubes. INPANT ORPHAN AnyLUM, WANATBAD, March 8rd, 1884. 








CHENTLEMEN,—I have pleasure in reporting that the * Iield ! Patent 
Vuhos which you inserted in our Cornish Bollera yive every satisfac. 
tion. Our coal consumption in vach of these boilers was 54 tons per 
week, and we had difficulty in keeping steam before the Tubes were 
inserted. Wo now have plenty of stewm, and our coal consumption 
ix 4 tong per week ¢ and the results haye ‘beon altogether so satisfac. 


mee ee — pee 


‘a4 tory that we are propuring ao third boiler to bo fitted.—I am, 
ep Gentlemen, yours truly, (Signed) RK. J. HAMMOND, Engineer. 


We have just received the following testimonial from a customor 
in Grahamstown :—- 

GENTLEMKEN,—-I have fixed the 88 in. Field Tubes I reccived from 
you in my hofler, and they are acting splendidly, 17 recken they 
Bave me at least 43 per cent. of tuel.—Yours faithfully 

(Signed) J. MuLEOD, 
Caledonian lron Foundry. 


FIELD'S PATENT TUBES. 


Easily fitted in Oornish, Egg-on ented Oross Tube and other Boilers. 


Licensed Manufacturers: Ly = W Ss © I, = rcC kK &z, C O.,™ 


Offices: 27. LEADENHALL STREET. LONDON. E.G. Worka: MANQHRATHR. 
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LITERATURE. 


A Treatise on the Application of Wire to the Construction 
of Ordnance. By James A. Lonurtpar, Memb. Inat. 
C.K. London and Now York: E. and F. N. Spon. 
[Price 25s. ] 

Arrik thirty years apent in vain endeavours to 

persuade the English Government to adopt his 

system of building up wire guns, Mr. James 

Atkinson Longridge has at last given up the 

attempt and published a book on the subject, under 

the above heading. We cannot help feeling sorry 
that a valuable work like this should be placed at 
the disposal of the world generally, when the infor- 
mation contained in it might have been devoted 
only to the interests of the nation. However, as 
we es suid, Mr, Longridge has now nade his views 
public property, and we cannot blame him in the 
matter ; the only wonder is that he has waited so 
long. The public will now he able to judge 
whether he has been treated as he deserves to be ; 
but. we are afraid that there is good ground for the 
charge that the Woolwich authorities are slow to 
adopt outside views until they are actually obliged 

KO to do, and that when this is the case, the in. 

vention adopted is modified with some arrange- 

ment of their own that may, or may not, be an 
improvemont, 

The theories of the author, and the reasons given 
for their maintenance, may be summarised as 
follows, principally from the opemug chapter, which 
contains the copy of a letter writen im March, 
J8828, by the author to the Right Honourable Hugh 
(Childers, the then Secretary of State for War : 

1. '' That the introduction of a slow-burning 
powder js a retrogade step, and is introduced, not 
hecause it gives the best results, but because we 
cannot build guns strony cnough to burn the quick 
powder in; and further, that weight for weight, 
the quick powder gives the best results.” 

He argues that the quick-burning must develop 
more forces than the slow-burning powder, because 
with the latter we have a uniform pressure from 
the moment of ignition up to the instant of the 
projectile leaving the gun, hence the powder, if 
entirely consumed at all, can only be eonsmmed 
just as the shot leaves the muzzle, and that there- 
fore the whole force of yas from the powder is not 
evolved until the moment of the shot leaving the 
muzzle, While in the case of the powder that 1s 
ignited at onee, the total amount of gas is doing 
work the whole time. In an &-in. gun, in which 
the length of barrel waa 112 in., and the charge 
3b db. of pebble powder, the intial velocity was 
1374 ft. a second, Tf (the author says) the whole 
of this powder were converted into gas before the 
shot moved, we should have wn initial velocity of 
1780 ft. a second. 

2, That the theory propounded by Colonel 
Maitland, R.A. (of the Royal Gun Factories at 
Woolwich), at the Suciety of Arta on February &, 
1882, 18 entirely untenable. This theory is that 
‘the velocity with which a strain is transmitted 
through steel or iron is so slow compared with the 
duration of the pressure of the explosion, that the 
atrain does not reach the outer portion of the gun 
til] it has nearly or wlloygether passed away fron 
the interior in the case of quick-burning powder, 
but that with slow powder the outside jas time to 
bring up its strength to reinforce the interior to a 
greater or leas degree. 

This he proves on the assumption that the trang. 
mission of strain through a material is equal to the 
velocity of sound in that material, and taking the 
pressure and velocity diagrams of the Committee 
on Explosives, he shows that the time to transmit 
the sivain in the case gf an 8-in. gun used by them 
with R.L.G. powder, was only about one-third 
that during which the explosion lasted, and that 
therefore the internal pressure had ample time to 
strain the gun through before it was removed. 

3. That the Elswick guns have always beon and 
are at the present time in advance of Woolwich. 
This is « dogmatic statement, which the author 
Appears to think requires no proof, as we do not sec 
any reasons given in support of the statement, 
beyond the assertion that the Elawick manufacture 
is conducted on more scientific principles than that. 
at Woolwich. 

4. He claims to have solved the question of 
wire gun construction 22 years ago, and to have 
made a gun on these principles which was porfectly 
successful in every respect, This is a very impor- 
tant statement, and if is a pity that the author 
does not go more mte details as to how the gun 
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of tho failure of the principle, or rathor of his gun, 
when tried by the Ordnance Committe, and our 
knowledge that guns are now being constructed 
more or less on thease principles, wo can only infer 
that there was a great amount of official short- 
sightedness somewhere at the time. 

®. He maintains that Sir William Armatrong’s 
theory that: “In hooped guns critical nicety in the 
contraction of each coil ia not important, providing 
that the actual contraction be on the excess side of 
that which is mathematically correct,” is untrue, 

The author sustains this statement in Chapter 
ALY. of his work. This chapter contains tables 
and diagrams, comparing the tension at rest and 
under fire, of guns built up with different tenaiong 
of laying on, These, if the author’s formule can 
be relied on, show conclusively that for a particular 
pressure thore is a certain laying-on tension which 
gives the best results, and hence any excess must 
take away from the strength of the gun, 

6 He condemns the practice of chambering guna, 
since In muzzle-louders it’ weakens the longitudinal 
strength, and in breech-loaders jt increases the 
longitudinal strain. 

As an exwmple of this, in a 12-in. yun chambered 
out to 14 1n., the excess of longitudinal strain in the 
latter case over the former, 18 not less than $20 tons, 

7. The longitudinal strain should be provided for 
by an arrangement separate from that giving 
arcunferential strength. 

In Chapter XAT. the author gives his reasons for 
this assertion, The anain point of this reasoning: ix 
that no material can resist the joint action of two 
tensile strains perpendicular to each other, and that, 
therefore, each strain should have its own Kupport. 

Such are the premises with which the author 
starts, He then proceeds with the work in land, 
and : 

1, He compares the hooped and wire yun construc- 
tion, giving a verdict in favour of the latter. In 
the former case he considers the chief ditliculties to 
be: 

(4) Tho extreme aecuracy of workmanship re- 
quired in boring and turning the immense masses 
of material. 

(b) The nopraecticability of insuring the modulus 
of clasticity which Jias been assumed in the caleu- 
lation. 

(c) The contingency of latent defects in the heavy 
forgings or castings Which are used. 

These difticulties can be overcome ino the wire 
construction beeause : 

(a) The exact amount of tension m= cach wire 
can be insured ag it is being laid on, 

(1b) There is no difficulty mm ascertaminy the exact 
modulus of clasticity. 

(e) There is no risk of Jatent defects. 

Kinally, the cost of construction in vastly less, 

The all important question as to what the tension 
of the wire should be, depends on a manber of 
variables: : 

J. The maximum imternal pressure. 

2. The limit of tensile strength allowed for the 
wire, and which should not exceed its elastic limit. 

3. The damit) of tensile strength of the material 
of which the core is composed. 

4. The Timit of compressive strain of the same 
matermal when the gun is complete and at rest. 

Db. The ratio of the modulus of clustieity of the 
core to that of the wire, 

6G. The ratio of the internal radius to the ex- 
ternal radius of the coil or tube. 

7. The ratio of the internal to the external radius 
of the wire coil. 

The author thon proceeds to give investigations 
and formule as follows : 

1. Investigation of the state of the core considered 
asa homoyencous cylinder. 

2. Determination of the internal strain when the 
tensions of the surfaces are piven. 

3%. On the shrinkage equation. 

4, Detormination of tension of laying-on wire. 

b, Investiyation of Jaying-on tension and condi- 
tion of gun when the normal forces are taken into 
wecount, 

6G. Uniform tension of laying on the wire. 

7. Inveatigation of the conditions of the core when 
the extension of the wire is uniform under fire. 

8. Determination of the radii of the core and 
cou, 

9, Application of formula. 

10. Examination of the Schultz o4 em. gun and 
Armatrong 13-in. wire gun, 

A chapter is thon devoted to { Chamboring and 


Pca 


es qeeteere 


From his explanation, however, | Slow-burning Powder” (which amongst other things 


contains a comparison of a gun proposed by the 
authar with Sir W. Armetrong’s 13.in. gun), and 
wnother to combating the objections to the use of 
wire. 

Then come details of construction and concluding 
remarks. In the lattor the author asserts that he 
has shown in his investigations that: 

1. Cast iroh or some other material having a low 
modulus of elasticity, ts an excellant material for 
the core of the gun, and as a further proof, the 
wuthor gives certain details of an expernmental gun, 
designed by the late Captain Blakely, R.A. ‘The 
gun, according to this account, did wonders, but 
the Ordnance Conunittee reported “that, taking 
into consideration the different expansive powers of 
wrought and cast iron, they are of opinion that 
wuns #0 constructed could never be considered safe,” 

2. That the thinner the core the better, provided 
it has sufficient strongth to carry the mfling and re- 
sist tranaverse fracture from external force, 

This he proves by a reference to the formula 
mentioned before, and which go incontestibly to 
prove the truth of his statement. Further, ho 
points out the guns of Captain Schultz and Sir 
William Armstrong, referred to in Chapter X\X., as 
showing very strikingly the disadvantages of a thich 
core. 

Such is the vist of the information now made 
public property, and as we look at the manner in 
Which the construction of guns has been approach- 
my that indieated by Mr. Lonyridge, we cannot 
help wondermy at the patience displayed by him, 
and the denseness exhibited by the authorities am 
allowing this knowledge to thus slip through their 
fingers. Mven now, at the eleventh hour, we hope 
justice may be done the mathematician, (engineer, 
and inventor combined, and that a trial may be 
made of lus system in detail, Not a few of the 
principles caught up and worked out by crude 
hands, as appears only too likely to be the case, 
but the whole  thmg carried out under the 
puperintendence of the inventor himself. Thus, 
and thus only, would the system have a fair trial, 
Tn conclusion, we would warn our readers against 
eriticigsng Mr. Loneridge’s prneiples from the 
rough sketeh we have given here, Space does net 
pernat us to enter fully into the matter, and those 
who wish to criticise should read the book, and do se 
from the work itself, We hope shortly to publish 
w further enticism on the work ourselves. 


SECONDARY BATTERIES. No. 1L* 
By Trowas WitkINs, 

Tr was while endeavouring to form a circuit im 
Which an electric eurrent could be generated with- 
out the intervention of a fliad, that De Luc devised 
the ‘dry pile,” subsequently unproved by Zamboni 
181% Zambont’s pile cousists of upwards of a 
thousend dises, eut out of sheets of paper, one side 
of which is coated with thin silver, tin. at zine ford, 
and the other side with finely powdered black oxide 
of manganese, shyhtly moistened and rubbed on 
with cork. The dises are placed with their simgar 
nides all one way, and are generally confined im a 
lass tube of about three-fourths of an meh miteriaa 
diameter. The ends of the tube are closed with 
caps through which a rod passes, by means of which 
the dises can be pressed together. A dry pile will 
remain effective for many vears. A pile of 1Q00 or 
YOCO discs, as ordinarily made, would not give a 
spark, but it ean be used to charge condensers, 
although its action ig slow. Zamboni ascertamed 
that the action is really due to the shyht moisture 
absorbed by the paper from the atmosphere, The 
action IB xtronger in summer, Wher the percentage 
of moisture im the atmosphere i: large, than im 
winter, when there is considerably leas moisture im 
the air, It is a pile of this hind, but of 11,000 
dises of matenial coated on one side with tin and on 
the other side with copper, whieh has recently been 
used as A miniature necumulator by Messrs. llster 
and Geitel, of Wetfenbuettel. These pontlemen 
have also constructed similar dry piles of one metal, 
lead, placed between discs of paper, one of which 
was left dry, the othar being coated with oxide of 
lead. The saine results as obtained by them would 
have been attained by coating a sheet of oaper with 
lead on one side and oxide of lead upon che other, 
instead of tin wnd oxide of manganese as “ised by 
Zwumboni. 

In the communication to the ‘' Annales de 
Chimie,” in which this pile is described, Zamboni 
relates some Of his expernnents whieh led up to the 
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arrangement above mentioned, which he ealled 
“binary pile,” because he found it possible t 
nithe pilos of the paper coated with tinboil, o: 
other metal, without the binoxide of manganese 
These circuits were made up of a metal and 
“humid” clement, which it was neccessary shoul: 
be an imperfeet conductor. It was also necossary 
that the two elemonts should be in contact a 
unequal surfaces. To repeat one “of Zamboni’ 
experiments, take tinfoil and cut it into squares o 
about din, but with a vory fine tail 2in, or din 
long from one corner of each square, On 4 
woll-insulated surface place some thirty watch 
laswes all filled to a like depth with distilles 
water, Make the connmunications as in Volta’s 
comronne de tasses ¢ placings the tinfoil in the vlasses 
in kuch w way that a whole square is in eacl 
watoli-glus, but that its fine tail only just touches 
the water in the neat glass. Leaving the cireuit 
apen, join one of its ends to earth, and the other 
to a good condenser, This will show that the ar- 
rangement has two poles, the squares aro positive, 
A stuilar arrangement in which rectangular strips 
of tinfoil were used instead of the squares with tails, 
wave no ain of electricity when equal parte of their 
ends were Immersed. Directly there was inequality 
of immoraion olectricity was manifost at the polos. 
The same pole could, in this arrangement, be made 
alternately positive and negative according to the 
surface of the metal immorsed, Zine and copper 
gave similar results to tin, Paper couted with oxide 
of zinc pave no offects. 

In hase expernnentsy the condenser was not in- 
stantancously charged > but the eleetmeny muui- 
fested its presence inoabout half animate. — Zam- 
hontaé first thought the eurront was due to oxida 
tion of the tiaoor other ametal; but at the end af 
throo days, though tho cleetric tension was the 
siume asad the first, there was no trace of oxidation, 
Moreover, afurthor proof that the cleetrieity was 
not due to oxidation, was, im Zamboni'a opinion, 
the fret that, when vie was used, at did oxidine, 
but as itdid so, the cleetric tension was duninished, 
ml quickly becune aid, and oleetrerty of opposite 

haracter Koon hogan to show at the respective 

OR, 

A pile constructed of ten dises of tinned paper, 
Without the assistunee of any othor substance, gave 
to a condenamy electrometer a repulsion of fin, 
The anetal face was positive, the paper face nega- 
five, The cfleets inereased steadily with — the 
humiber of dises, 

Another pule of tinned paper dises which were 
eouted on them reverse sides with honey to give a 
nore Constant bumaidity, also gave oleetricity ~ but 
forty or fifty dises were noeded to give the same 
tension ax tlie ton dises of paper. Moreover, the 
metal was now, negative, and the honey positive, 
The following day there was no tension 5 the honey 
Juiving penetrated the paper, the tin was in contact 
With honey equally on both surfacos. When a 
fanned paper pile became mert it could be rendered 
active by mmuamie the dises and exposing the sur- 
faces to the am, In this way the ufluenees of the 
moisture on the two faces of the metal was rendered 
Unequal, when the dises were replaced, 

A tew drops of solution of chlomde of auimmonium 
put into the distilled water ur the wateh classes in 
the expertment wbove alluded to, slightly auymonted 
the teusion ; the further addition of a few drops 
decreased the tension; and wath still more it came 
altogether to nothing. Hence Zambont considered 
H essential that the liquid clement should be a non- 
condnetor, 

In constructing dry piles with timed paper and 
black oxide of manganese, Zambont recommonds 
that it should be ascertained that. the paper used 
isof the same polarity to the tin as is the oxide of 
manganese alone He, however, adds that. what- 
ever kind of paper be used, if it) be first im- 
pregnated with sulphate of zine and dried, its 
polarity will be the same as that of the oxide to the 
tin, 

Auubont preferred dry weather for making his 
piles, After the reverse side of the tinned paper 
had been coated with sulphate of zinc it was allowed 
to dry naturally, without drying out the natural 
moisture of the paper, and then the reverse side was 
couted, as above deseribed, with the oxide of man- 
yanese, A fine unsized paper should be used. — If 
the paper is sized, aleohol should be added to the 
Kolution of zinc sulphate. The best way to preserve 
the pile is to keep it in a glass tube of rather larger 
diumeter than tho dises, and to fill in the space 
with a warm cement of wax melted in turpentine. 
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A pile of this description containing 2000 discs, gav: 
a spark visible in daylight. 

The next step in the dovelopment. of the voltai 
circuit was that announced by Ritchie in 182%, te 
the effect that he had obtained an electric curren 
from plates of similar metal immersed in a fluid. 
ie, in a circuit consisting of only one metal arn 
one fluid. Zamboni can hardly be said to have 
obtained acurrent. This was effected by hardening 
ono of the plates by hammering it upon an anvil, 
Tn the case of zinc, copper, iron, and brags, the 
hardened plate answered to the negative pole, and 
the soft one to the positive pole. Tt is, however. 
curious to observe that in the ease of soft steel and 
tempered, tho opposite effects wero noticed ; the stec] 
hardened by tempering being the positive pole, while 
the soft steel was the negative pole. 

In 18382, Ritchie, with a galvame cell constructed 
fa narrow Utube, « Fig. 6, the extremities of 
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which were connected with wide vessels b and e, 
ried the offect of using plates of different sizes. He 
sme to the conclusion that there was no advantage 
n using a plato of larger area than a section of the 
iguid Conductor m the narrow tube, whatovor that 
might be. He alxo suggested that in Ritter’s 
secondary piles there was un clectric fluid, on or tn 
the plates, which fluid became polarised, the one 
aide of the plates becoming negative and the other 
wsitive, He came to this conclusion from the fol- 
owing experiment ; Three very tin copper plates, 
Jin. square, «be, Fig. 7, were cemented ito a 





wooden trough d@. The spaces between the plates 
were filled with dilute acid, The two outer plates 
were then connected to a galvanic battery e, so as 
» forma circu, and a current was passed, The 
mttery was thon discounected, and plates ab were 
sonnected to a palvanometer gy 3 a deflection was ob 
Luined, Which showed a current from ato db in the 
direction of the arrow f. Afterwards plates bo ¢ 
were connected with the calvanometer, and the 
leflection then obtained showed a current. from 

toc in the direction of arrows hl. Thus $b was a 
ositive pole with respoct toc, and a negative pole 
with respect to a He therefore considered that 
he electric thud, which he supposed to exist an or 
no the plate b, retamed its polamty, owing to the 
pereitive foree of the metal of which the plates 
were composed, He speaks of this supposed clectric 
luid as consisting of molecules: composed of atoms 
f positive and negative electricity, each molecule 
emg poswesked with polarity, and with a ten 
loney to unite at opposite points; and suyvests 
hat in the zine and copper plates of a battery 
hese opposite poles become arranged facing cach 
ther, and henee react on each molecule of the 
hain of liquid molecules of the electrolyte between 
hema, 

Faraday was, at this time, prosecuting his re- 
earches on induction, and formed the opinion that 
articles of matter forming conductors, when undor 
he influence of a current in a neighbouring con- 
luctor or of nmagnet, assumed a regular but forced 
Teetrieal arrangement in the direction of the cur- 
‘ent, which arrangement, if the matter forming the 
‘conductor were non-decomposable, produced, when 
he coustraining influence was removed, a return 
urrent. If, however, the conductor consisted of 
ecomposable mattor, he considered that the con- 
training influence might subject it to such forced 
andition as to make an elementary particle leave 
ta companion particle, with which it is in a con- 
trained condition, and associate with a neighbour- 
ng similar particle, in relation to which it might bo 
namore natural condition; the forced electrical 
Tranugement bemg at the sume time discharged or 
cheved, as if the conductor had been freed from 
he effects of induction. He also thought that, in 
he circuit carrying the inducing current, a similar 
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constrained state was being assumed and discharged. 
He, however, subsequently withdrew his opinion, 
on observing that currents excited in conductors 
moving in the neighbourhood of magnots, were 
dependent on tho intersection of lines of magnetic 
forea: and that conductors in which a current waa 
passing, had magnetic circles surrounding them. 
Secing that these magnetic circles differed in In- 
tensity as they wore more or less close to the con- 
ductor, and were analogous to those which exist 
between two contrary magnetic poles, he considered 
that they gave u perfect. reason for the offects pro- 
duced in conductors, and removed any nezessity for 
supposing that the material of the conductor itself 
hand ngsuined the constrained state previously 
alluded to. Ile, however, contiunued his investiga- 
tions on this subject, and in the following year, 
1838, reviewed the theories as to the condition of 
the particles of matter charged with electricity not. 
in motion, and their condition when an electrical 
current passes. He thought if necessary first to 
sive some definite view of what is called the voltaic 
turrent, because there were great differences of 
pinion as to the state of wires or other substances 
sarryine voltaic electricity, and ‘‘ ordinary” (/.¢., 
rictiona)) electricity, such view boeing in contradis- 
Linction to any supposed poculiar state of arrange- 
nent, not progressive, which tho wire, or tho 
lectricity it curried, might be thought to assume. 
As an example, he took two batteries ab, Fig. 8, 
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neulated them, and joined the positive pole of 
me and the negative pole of the other to a galvano- 
netore. Then he completed a circuit. by joining 
he negative pole of the battery « to the positive 

le of b, by doing which ho obtained a considerable 


| permanent deflection of the needle. The inference ho 


lrew was, that if batteries act by eausing a peculiar 
rangement of the particles of a wire, or of the elec- 
nicity which may be supposed to be in the wire, that 
rangement itself constitutaug the electrical and 
nagnotic state of the wire, then the wires eonnect- 
ng the two batteries to the galvanometer should 
uve been in the same condition before the other 
les of the two batterios were joined as afterwards ; 
atleast to the extent of one-half the deflections. If, 

wwever, the magnetic effect is dependent on a pro- 
sressive current, the reason of the defleetion on 
dning the last-mentioned poles is obvious, for 
fore that was done there was wo circuit in which 
he current should cirenlate. By the term ‘ar- 
‘rangement’ a loenl adjustinent of the particles of 
he conductor, or of a fluid in or upon it, or of a 
orce or forces, In contradistinetion to & progressive 
retion along the conductor, is to be understood. He 
ought forward numerous mstances to show the 
tniilarity of the effects produced by eleetricity, 
Whatever the source from which it was obtained 
night be ; but showing that the eflocts of clectricity 
were, in Bone cases, noticeable because of its m- 
ensity, and in others because of its quantity. 
dence he considered that whatever means might be 
dlopted to generate it, it was always identical in 
qature, 

Maraday’s views were favourable to the theory 
Which assigns to chemical agency the origin of olec- 
ricity ; and, although his opinion finds fewer fol- 
oWers how, owing to more recent experiments, 
specially those of Sir William Thomson, which 

~Lbe reviewed in due course, it is always woll to 
onsider both sides of a question impartially. It is, 
herefore, felt that no excuse is heeled for bringing 
‘orward the views of so eminont an electrician, 
Ithough some may now considor them exploded. 


OANADIAN PACIFIO RAILWAY. 
No. XIV. 
PORTAGE LA PRAIRIE TO REGINA. 

At Portage Ja Prairie an important feeder to the 
‘acific Railway turns off in a north-west direction, 
‘hich is ultimately intended to strike the Saskatche- 

wan River at Fort 4 la Corne, below tho Forks, 
wd some 8bQ milea from the portage. This line, 
he Manitoba and South-Western, is subsidised by 
ho Government with a grant of land, which is sold 
o the company at leas than 1 dol. per acre, and 
which is worth, when the line is complete, from 
3dols. to bdols. per acre, and it is expected by this 
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means that the railway will ultimately coat its pro- 
gee but very little. During the last year some 

or 60 miles were opened for traffic, and it passes 
through a maynificent country, which is already faat 
filling up with an excellent class of settlers, At 


mise tacsiani linn, the Neale vot Becky Mame. 
more impo n- 
gg: Aare is 

c Hue, whilst this is to 


tains—a_ str misnamed road, 
south of the | 
the north of it—ocomes izitothe main line, dnd i in- 
tended ultimately to strike the valley of the North 
feo We Jed on far Rapid Oi ah 
oint, graded aa far as » where 
it srl cross the Little Saskatchewan. gull follow- 
ing the old western trail, the main line of the 
Oanadian Pacifio moara leaves the valley of the 
crooked Assiniboine to the south, and again joins it 
at the foot of the Rapids, where it crosses the river 
into the town of Brandon, 138 miles from Winne- 
peg, and the end of a locomotive division. 
randon House was an old fort of the fur traders 
of the North-West Company, and it more than once 
figured as the rendezvous where the Indians and 
half-breeda met for the fray, or to plunder the forta 
of some of the traders within snow-shoeing or canoe- 
ing distance. The modern history of the town is 
very recent, and the first white child born here, a 
grandson of the late Sir William Colles, is not yet 
three years old, In May, 1881, the Pacific Railway 
Syndicate decided to change the route from the 
more northern line that had been staked out, and to 
cross the river at this point. Surveys were going 
on for two or three months before this, and pro- 
spectors were watching eagerly the stakes as they 
wero drivon, for where the bridge across the river 
was there would be a station and a town, Squattors 
took possession of every quarter section, and as 
soon as the decision was known, lots wero surveyed 
and houses began to grow on every desirablo place 
round the probable station ground. Pleasantly 
situated just west of the river crossing, on higher 
Jand than any that has so far been encountered, it 
commands a glorious view of the Grand Valley east- 
ward, the beautiful Brandon Hills 10 miles to the 
south, and the Little Saskatchewan Valley weat- 
ward. Reserving a strip 300 ft. wide through 
the town for railway purposes, the Syndicate had 
their own land at once laid out in lots, oach 
about the eighth of an acre, and at the firat auction 
sale in Winnepeg on the 2nd [of June, 1881, the 
town then a month old, 250 lots were disposed of 
ot prices varying as high as 400 dols, a lot. A 
good many buildings were at once commenced, and 
on the 15th of October the railway was opened to 
this point, and settlement rapidly tuok place. At 
firat a dearth of building material, and the impos- 
sibility of the just-opened railway carrying the 
necessary supplies for its own wants, and the 
rush of emigrants in addition, retarded the progress 
of all but the slightest atructures, and for the first 
year canvas with a few rough boards, conatituted 
the majority of the buildings. With oa description 
of house that could be built within twenty-four 
hours, it did not take long for the town to be ex- 
temporised, and before a year had elapsed there was 
a population of not leas than 1500 or 2000 people. 
During the next winter the iron bridge across the 
Assiniboine was completed, but it proved too low, 
and had subsequently to be raised, Brandon has 
now become the centre of a very large farming dis- 
trict, and promises to be one of the largest and moat 
beautiful towns of the north-west. Itis the county 
town, and the buildings for the cca offices 
are to be on alarge and effective scale. Other nice 
towns and villages are growing up round it, and all 
rospering, Rapid City is 18 miles north, and 
Minnedosa 24, both on the Little Saskatchewan, 
which falls into the Assiniboine near ‘Brandon. 
Milford is 24 miles east on the main river, and Souris 
Mouth 20 miles, where that river runs into the 
Assiniboine, and at least a score of other flourishing 
Villages were dot the prairie in every direction 
round it, and look to Brandon as their main centre 
for business. The Souris branch of the Pacific will 
leave the main line at this station, and. run in a 
south-west direction towards the boundary line, to 
the coalfields that exist some eight or ten miles 
north of the international line, and cover a consider- 
able area, This coal, or rather lignite, was the first 
that was discovered near the line of railway in 
1879, and as at that time fuel was a ‘ burning” 
question, and coal in Winnepeg 24 dols. per ton, 
its discovery was regarded with unmixed satisfac- 
tion, Tho Souris River rises on the American side 
‘of the line and close to the boundary, which it 
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crosses at lenst three times, and the veins of lignite, 
which are found in great abundance on both sides 
of the boundary, are exposed near the sources of 
the river in an admirable position for mining ope- 
rations, Since the discoveries, however, other and 
more accessible veins of both true coal and tes 
have been made, and the isolation of these Souris 
veins, until the branch railway abi are i will pre- 
vent any great amount from ‘ 
Nearly north-weat from and not over 
100 in a direct line, is Fort Ellice, one 
of the most important of the Hudson’s Bay forta, 
most beautifully situated upon the Assiniboine 
River, upon the high prairie bluff that, overlooking 
the river at a sharp bend, commands a magnificent 
view of the valley for many miles. As the crow 
flies, Fort Ellice is not over 280 miles from Winne- 
peg, but by the windings of the river, which ia navi- 
gable for ateamers to this point, it is at least 600 
miles, and ocoupies on the up journey from oight 
to ten days, whilst the downward trip is made in 
perhaps one-third of the time, Fort Ellice is on 
the main western trail, and at this point half a 
dozen routes diverge to the north, north-west, waat, 
and south-west. The valley of the Assiniboine is 
wide and deep, but like the Red River it is liable 
to floods, especially in the lower reaches, where its 
muddy waters rise over its banks and sweep every- 
thing away with resistless anergy. The banks of the 
river are a aucceasion of bluffs weathered in some 
places into the most fantastic forms, and seamed 
with ravines where éhe small rivulets have cut away 
and oroded and corrugated the aoft alluvial soil into 
atrangely varied shapes. But all these figures and 
bluffs are on one uniform elevation at the top, the 
largoat hills and the amallest rivers rise to the level 
of the prairie and thero stop. Viewed from the 
prairie they are all a dead level, and the decp 
channel of the river is only a dark thread along the 
monotonous surface of the ground, Of the whole 
land to this point from Winnepeg 95 per cent. is put 
down as excellent wheat land. For sume distance 
there is the ‘uninteresting treeless prairie, but the 
greater part is an reach sea rich park-like country, 
furnished more or less liberally with little clumps of 
poplar, black alder, and willow, As seen from the 
windows of the railway train this constant dead 
level, even where the land is, aa in this case, a rich 
alluvial loam, is very monotonous and unattractive, 
and tho traveller does not grudge losing the avenery 
for 200 to 300 miles of the distance when night 
intervenes, more than he would if amongst the rocks 
and bays of the Lake Superior section. But to the 
young nationality of Canada this district with ita 
exhaustless soil, means the backbone of a wealth 
only limited by the population which she can induce 
to come into it, settle upon it, and cultivate it, The 
space is so large that the thinking part of the com- 
munity grudge little the 25,000, acres given for 
this railway, nor the 7,000,000 of the Hudson's 
Bay Company, nor the reservations of the Men- 
nonites, or for tho Icelanders, nor for any gift or 
bonus of land that improves ita communications and 
helps to settle the unemployed space, The country 
wants inhabitants, agriculturists, tillers of the 
soil ; mon to come here and live here, thee up with 
and be a part of the great community destined ulti- 
mately to own all these broad acres, and to bring 
wealth into the country by the surplus above thoir 
own wants that they have to diapose of and to 
export to other countries. 
he old map makers, who showed all this country 
as a great lake or sca, were probably not far wrong 
in their delineation of what this district un- 
doubtedly was some short time back, speaking geo- 
logically, in the world’s history. Winnepeg, only 
720 ft. above the sea level, and the low alluvial 
district all round it, looks as if it not so long since 
had been the bed of a great shallow lake. As wo 
come weat wo are gradually rising, and Brandon 
Station is 1170 ft. above the same level. Le- 
ginning at the Height of Land, which roughly ap- 
roximatos to the international boundary, at tho 
embina Mountain, if a line bo drawn fromm the east 
side of this on the map north and west to the 
eastern face of the Riding Mountain, and continued 
in the same direction along the slope of the Duck 
and Porcupine Mountains and the Basquia Hills, 
it follows a long range of contorted sand hills full of 
sea shells and marine remains, which had every ap- 
pearance of having once been the long sloping fore- 
shore of an vcean expanse. Even the little limcatone 
rock or ridge at Stony Mountain shows on ita floor 
and polished prominences, the spota where the float- 
ing icebergs once crashed rudely along, by, and over, 
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the Rocky Island, and wrenched off ita projecting 
excrescences. This line is the first steppe or terrace of 
tho series, rising about 300 ft. along an unmistakable 
regular section, which varies but little for hundreds 
of miles. Going weat you never doacend, nor do 
ee again seo the dead flata so objectionable in 

innesota and Dakota, or in the portion of Mani- 
toba over which we have passed. At avathestorms 
are resistless hecause there is nothing to break 
their force or retard their motion, so the immense 
flat treeless plains of Dakota and Minnesota, 1000 ft, 
above the level of the sea, are storm swept, whilst 
the Oanadian north-west, with its frequent wooded 
eminences, such as the Oyprus Hills, 3800 ft. above 
the sea level, and the Wood Mountains, 3400 ft. 
high, challenge and throw back the bitter storms 
which sweep northwards from the immense aterilo 
plain which occupies so much territory in the heart 
of the United States, This steppe is passed some 
diatance east of Brandon, and the deeper erosion of 
the Assiniboine River and ita afluents marks the 
increased height of the prairie, This second track 
of land upon which Brandon and the places to tho 
weat of it are—this higher prairie, covered in its 
natural state with thick waving grass bespangled 
with flowers, and called the Big or Beautiful 
Prairio—is as rich and poauee as the Portage 
Prairie, although the soil is somewhat lighter, and 
it will shortly be, in fact almost now is, as denacly 
peopled. It is abundantly watered, and the streams 
are clear and sweet, unlike the muddy affluenta of 
the Red River. Tho old explorers crossing thia in 
the autumn, called it an arid dosert, but thoy never 
naw it at its best, for the thick grass wax almost im- 
passable for horses, and in the winter all of it looks 
the same, But this Qu’Appelle Valley is going to 
be the best diatrict of these weatern prairics, and 
ultimately the most sought after by the farming 
community, 

To Oak Lake, 166 miles from Winnepeg, 59% 
from Port Arthur, the road was opened during 
1881, and though the trains wero only running 
regularly to Brandon, yet construction trains 
would forward omigrants and travellers to the 
furthest point to which the road was opon. It was 
at this point that Langdon and Shepard's contract 
commenced in the spring of 1882. The Assiniboine 
River, which runs on the lower plateau to the north 
of the railway, here approaches the line which has 
to curve round the elbows of the river, and is 
slightly detlected from its true course by the sinuo- 
sities of its waters, but at Virden, the next station, 
609 miles, the river takes a sharp bend to thy 
north-west to Fort Ellice, above which: its direction 
ig nearly north. Just above Fort Ellice it is joined 
by the Qu’Appelle, whose course is gonorally weat, 
and along which valley the railway is laid for the 
next 220 miles, but generally from 10 to 15 miles 
south of the river. Along the whole of this dis- 
tance there is a beautiful rich soil, and every 
inducement for settlement, It is all well watered, 
not #0 unpleasantly flat as the firat 100 mila from 
Winnepeg, and apparently equally productive, At 
Broadview, 693 milea, is the second locomotive 
division, 264 miles from Winvopeg, to which point, 
the railway was opened Augnst 14, 1882, and hero 
are good repairing shops for tha engines and curs, 
and the uaual appliances of a locomotive establish- 
mont, It is intended that every second division 
shall be thus provided, so that all the ordinary 
repairs and requirements shall bo availablo at one 
end of each division, By this arrangement Brandon, 
the end of the first division, and Moose Jaw, the 
end of the third division, will simply be changing 
places, any repairs necessary being done at Winne- 
peg for the firat division, and at Broudview for tha 
aecond and third divisions, 

The Qu’Appelle Valley has attracter. attention 
from the syatem first introduced here, and adopted 
from Minnesota, of large joint-stock farms. The 
firstand perhaps so far the most succeessful of those 
is the Bell Farm. The head-juarters of thia con- 
cern are at Indian Head Station, 812 miles woat of 
panne where are also the Indian agency for tho 
Qu’Appolle district, and the largest and best-finished 
brick hotel in the north-west, In 1881, -Major 
W. R, Bell, of Brockville, made arrangements for 
a great wheatfeld of 64,000 acres, ono half of 
which he purchased from the Canadian Government, 
and the other half from the Canadian Pacific Rail- 
way. With several leading capitalists, he organised 
his company with a capital of 600,000 dols., and in 
1882 operations were commenced. Qn the 15th of 
June the ploughs commenced breaking the turf, 
the buildings were started on the 13th of August, 
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and 2700 nores of land were seeded with wheat p 


which produced an average yield of something over 
20 bushels to the acre, and was aold in the fall 
at the elevator at Indian Head at 89 cents, 3s. Nd. 
aterling, per bushel, or 30s, per quarter. In Sop- 
tomber, 1883, no less than forty furm-houses had 
beon built, 9000 ncrea were under the plough, of 
which 3400 had yielded excellont crops, over 90,000 
bushels of very superior wheat, and the whole was 
working in perfect order. During the last year 
they built twenty-two homesteads, in addition to 
vighteen the year bofore, each with a stable attached, 
at a cost of 800 dols. each, besides two barracks for 
the oxtra hands omployed during harvest, They 
erectod, besides a granary for 30,000 bushels and 4 
seed granary for the farm, a blacksmith’s shop, and 
other necessaries, the grosa expenditure to the en 
of 1888 being 244,720 dols., of which 162,346 dols. 
had been laid out during that year on capital 
account alone, This Boll Farm aims at moro than 
the Minnesuta idea of a large farm ; it is in fact a 
huge golonisation scheme, intended to bring the 
land first into cultivation with the facilities due to 
sufliciont capital, division of labour, and thorough 
organisation, and when this has been accomplished to 
divide the 100 square miles that the farm now covers 
into 300 farms, each with a comfortable residence, 
stabling, and shedding enough for the stock. It is 
then intended to value these farms with the stock 
and implements upon each, and the men who 
helped to carry out the improvements are each to 
have the offer of his own farm at the valuation 
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rico, ho paying for the same in five or ten annual 
instalments, In the mean time each man receives 
84], per annum as wages, and his house and oue 
acre of garden ground rent free. Major Bell cal- 
culutes that they will be able to get 9000 aores 
under wheat in 1984, 18,000 acres the next year, 
and 26,000 acres in 1886, by whieh time he expects 
to havo for salo 500,000 bushels of wheat for the 
year’s surplus, 

In one respect this wheat diatrict is remarkable, 
and that is for the quality of the grain produced, 
Mr, Archibald, the well-known proprietor of the 
Dundas Mills, in Southern Minnesota, visited 
Manitoba for the purpose of finding a seed that 
should improve their apring wheat, the quality of 
which ho found was gradually deteriorating or 


d softening, and he wanted a mixture that would 


restore ita hardneas. This he found in Manitoba, 
but the thing that aatonished him more was the yield 
of this superior quality of wheat. ‘ Look,” said he, 
‘wo have had » good harvest in Minnesota, but 
you will only find two well-formed grains in each 


group or cluster forming a row, but here in Canada, f 


the rule is threo grains in each cluster. That is the 
differonce betwoen 20 and 30 bushels per acre.” 
There ia a physical cause for this improvement in 
the Manitoba ond Assinibora wheat over that 
grown south of the line in the United States. The 
nearer the northern limit of its growth the finer is 
the quality, the soil is better suited for it, and the 
duration of the sunshine is longer when the ears 
are riponing. From the 16th of June to the 1st of 
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TYPE-COMPOSING MACHINE. 


July thore are nearly two hours more daylight in 
Manitoba than in Ohiv. It is not heat alone 
that is wanted to bring wheat to maturity, but the 
greater tho amount of solar light the better the 
result, 

This wheat-growing question for the supply of 
Great Britain, seams now to be almost settler in 
favour of this country For the 36 millions of 

i to feed in the old country it scemm that five 
ushels per head, or 180,000,000 bushels of wheat, 
are required, 

Quarters, Buahels, 

For the 14 years from 1886 

tv 1880 the average home 
produotion wae... _.,. 11,588,000 92,604,000 

And there were imported 

Snaverage of ...  .,, 10,842,000 86,786,000 


Together ... 22,425,000 179,400,000 

But during this 14 years the average home pro- 
duction for the first nine years was 12,982,666 quar- 
ters, whilst for the last five it was reduced’ to 
9,115,111 quarters, the British-grown wheat having 
allen off, in round numbers, 25 ‘per cent. The 
result is that now it requires an average of 
110,000,060 bushels of Free wheat to feed the 
people per annum, and if the production falls off 
more, whilst the population increases, the amount 
uired to be imported will be further increased. 
The fact is that in consequence of the necossity for 
the use of expensive manures, the high renta, and 
ibly the exhaustion of the soil, this particular 
ranch of farming is likely to be smaller still than 
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it has been in Britain, and as it has already become 
in the State of New York and the older parts of 
Canada, will cease to be profitable, in competition 
with the immense virgin soils of tho Western 
States and the north-west of Canada. 
only one-fifth of the 375,000,000 acres of wheat 
land said to be available in the Canadian north-weat, 
to be brought into cultivation, supposing in addi- 
tion that the average yield is only 21 bushels to the 
acre and that six of this is reserved for seed and 
local consumption, it still leaves 1000 millions of 
bushels as the capability of this country to export. 
. By the evidence of one of the delegates, Mr. Wallace, 
of Nithsdale, supported by several of the others, 
wheat can be grown in Manitoba and sent to Liver- 

ool at a net cost of 268, per quarter, or 3s. 3d. per 

ushel. This delegate exhibited a sample of wheat 
grown for thirteen consecutive years without 
manure, and which had aversgee the last year 30 
bushels to the acre. As another of the delegates 
expressed it in going over the items of cost of the 
wheat productions here; ‘Satisfactory as these 
figures are to the British consumer, they are not 
very encouraging to the British wheat grower. For 
his fuller berried wheat, richer in starch but poorer 
in gluten, he may get 3s. or 4s. per quarter more 
than can be realised for the Canadian wheat, but 
42s, to 45s. a quarter” which is all that wheat is 
likely to average for years to come, cannot be re- 
munerative to the British agriculturist. Mr. 
Barclay, M.P., in the Fortnightly Review says, ‘TI 
believe that hope is maintained, in some quarters, 
by the notion that the. supply of agricultural pro- 
duce from America will fall off; this hope is based 
on the expectation of an increase in the cost of 
transport, and of the inability of the American 
farmer, in tho face of an increased home demand, 
to grow wheat as cheaply as he has hitherto done. 
It seems to me that, for some years to come at all 
events, these expectations will prove delusive. It 
cannot be doubted that, in the Western States, 
wheat can be raised on the grand scale at a price 
with which the Britiah farmer cannot compete, as- 
suming that he continues to pay the same rents. 
From the improvements to be expeoted in steamers, 
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and the increase in competition, by the opening of 
new lines of communication by land and by water, 
the reasonable prediction is that the rates of car- 
riage will be lower in the future than inthe present. 
I cannot, therefore, bring myself to think that we 
have seen the last of American competition, or that 
the lowest point in agricultural depression has yet 
been reached.” This refers only to Amorican com- 
petition, How much more important and dis- 
couraging to the British farmer must be the inevit- 
able result of opening up the Canadian wheatfields. 
The average wheat crop of Manitoba and Asainibora 
is 33 por cont. better than the averago from the best 
of the American wheat-growing districts. The official 
returns give an average to Minnesota of 17 bushels 
er acre ; Massachusetts, 16; Pennsylvania, 15 ; 
iaconsin, 14; and Ohio only 12.8, whilst the 
reports to the Minister of Agriculture, in Canada, 
show that the average in Manitoba is nearly 90 
bushels, and the weight from 62 lb. to 66 lb. to 
the bushel. 
Regina, 356 miles from Winnepeg, to which the 
road was opened October 1, 1882, is the capital 
of the now Province of Assinibora, through which 
the railway runs for 270 miles. Tho site of this 
place was selected by the governor, Mr. Dewdney, as 
the capital, and immediately there was o wild out- 
ery about the affair, as if some most important poli- 
tical blunder had been committed. The situation 
was described aso flat, treeless, uninviting prairie, 
entirely devoid of good rolling ground, and extend- 
ing in every direction over the same dreary country. 
The Creek upon which it is located, rejoices in the 
disagreeable name of the Pile of Bones Creek, which 
is not so pretty as Wascana, the Indian name, which 
means the samo thing, and ought never to have 
beon translated, becausc now they cannot got it 
back again to the original appellation. It was 
gaasrted that this stream froze solid to the bottum 
every winter and ran dry every summer; that no 
fuel could be obtained excepting wet poplar, which 
conts 12 dols. per cord, and this was not so cconv- 
micul as the Souris lignite, which was worth here 
28dola. per ton. However, the mounted police 
head-quarters were moved here, the Government | 
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voted 20,000 dols, to start the public buildings, 
during the year temporary wooden structures for 
the accommodation of the Governor-General were 
erected, and last year an additional vote was 
passed to complete these. In a very short 
timo cvery quarter section of land within ten 
milos was takon up by purchasers or squat- 
tors, and under the combined impulse of the 
Government, éhe Pacific Railway, and the North- 
West Land Company, the town soon began to be 
marked out, and to assume regularity and order, 
Not far from the station to the north is a big basin 
in tho “Bile of Bones,” or Wascana River, ws 
vobody now calla it, which was dammed and forms a 
lurge natura) reservoir, On the south and west of 
thia plota have been allotted for public parks. On 
the south portion of what was laid out as the prin- 
cipal block, the Ontario Bank picked a site for their 
intended new bank building, and the Merchants’ 
Bank picked another site lowor down tho streot. 
The Government have roserved three or four plots 
for public buildings, and the six leading churches 
each selected a site for their chapels to accommodate 
the large congregations that wero on their way, but 
not yet arrived. This was in October, 1882. In 
six weeks there was a population of between 800 and 
900 people, and in fourteen weeks there were 
07 first-class buildings, 62 second-class or more 
temporary buildings, and altogether 177 houses in 
which people were living, besides the police bar- 
racks, the Govornor's residence, and a number of 
small houses, built in connection with the railway, 
and in which 150 people were living. In the same 
time the Presbyteriana and Episcopalians had each 
organised a congregation, and the former had already 
a portable building erected to serve both as church 
and manse. The Methodists actually built and 
dedicated a church within sixteen days from the 
time that the first plank was on the ground, and in 
a wook after ite complttion they gave an entertain- 
ment and lecture, and at ita conclusion took up a 
subscription which defrayed the whole cost, ex- 
cepting 100dols. , whilst the ladies, in a second effort, 
raised half the cost of a first-class organ. 

In breaking new land threo horses or mules are 
yoked in a single plough, which turns over from 
two to two and a half acros per day, the sod turned 
over boing 10 in. to 15 in. wide and 2in, thick. 
This work is usually done in June or July; the 
whole is then ploughed inthe fall and sown the 
following spring. Seeding commences as soon after 
April begins as the frost will permit, and harvest 
begins August Ist. The ordinary seeding is from 
one and a half to two bushels per acre. The self: 
_.. g-- ,iing machinos take threo mules, a driver 
and two stukers for each machine, which will cut 
from 12 to 15 acres por day, and two or threo daya 
after these commence, the steam thrashers ure set 
to work, each turning out 1000 to 1200 bushels 
por day, using the straw for fuel. The wheat is 
taken frum these direct to the railway elevator, As 
goon as possible after the harvest the ploughs are set 
to work on the stubbles and back-setting the now 
land for the spring crops, the whole of the wheat 
being sown in the spring-time. For ploughing th€y 
use double sulky ploughs, with 16-m, shares, 
drawn by four horses, travelling from eighteen to 
twenty miles per day, and turning over five acres of 
land, whilst the men ride upon the ploughs. On 
this syatem an acre of wheat costs 30s. to 3bs. to 
cultivate, which on the basis o: 25 bushels to the 
acro, is about ls. 4d. a bushel, and as the selling 
price at the elevator last year was 88 cents, or 
3s. 8d., the profit on this description of farming is 
enormous. OF course to do this work well and 
realise tho beat resulta requires a knowledge of farm- 
ing, some previous experienee, and sme mens ; 
and probably one reason for the orderly, well-cdu- 
cated, and superior class of people that aro av 
yapidly Alling up the country, is that the employ- 
mvuut addresses itself tv just that middle class of 
young men who with sutticient meuns tv start here, 
but not quite envugh to do the same thing ‘‘ at 
home,” know that energy and industry must cuim- 
mand success, Whilat it holds out scanty encourago- 
ment for tho rowdy element that disgraced the name 
of manhood in the early settlement of the Western 
States. Still it is marvollous where the people 
come from that are taking up these western 
lands, closely following the track of a railway 
building threo miles per day, dotting the country 
with houses every quarter of a mile of ita area 
and building towns every ton milos along its course. 
At Virden, o small station west of Brandon, with 
nothing extra to mark its position, the telegraph 
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receipts for the first. few months after the office w: 





opened averaged 400 dols, per month, for prepared & 


messuges only, principally 26 centa,, a shilling 
each, those for longer distances being rs pay: 
able at their destination, and therefore not included. 
At Regina in a shed of unplaned boards, with a 
canvas tent drawn over it to keep out the wet, a 
storekeeper took 7000 dols. in cash for goods sold in 
three weeks. 


OOMPOSING MACHINE AND ADJUSTING 
Ba APPARATUS. 
; Musrns, F, WYyviItu AND Co., of 60, Old-street, Lon- 
don,.are introducing into this country » type com- 
posing, adjusting, and distributing plant, the invention 
of Messrs. Fischer and Von Langen. These machines 
are already in successfol operation in Berlin and in 
the office of the Cologne Gazette, On pages 78 and 79 
we illustrate the two former, and in an early issue we 
shall give engravings of the distributing machine, 
The whole of the machines are characterised by great 
ingenuity, and they are well worth attention. 
Jpon first glancing at the composing machine one 
notices that it is in aome respects similar to a small 
organ, as there are rows of keys which a compositor 
touches when he is sctting up type, and there are vertical 
tubes in which the type are stored, The mechanism and 
working parts of the machine are attached to a base- 
plate which stunds upon o cast-iron table, so that the 
eys aud the point whore the letters are delivered, are 
at a convenient height from the ground. The keysare 
arranged in transverse parallel rows upon castings, 
which are bolted to the base-plate of the machine, In 
each lateral row,* of which there can be any number, 
there are nine keys, one behind and a little above 
the other. Immediately behind the keys the letters 
are stored in vertical tubes, and thease tubes are like- 
wise arranged in transverse parallel rows, each ke 
having a tube that corresponds with it, and to which 
it is connected by means of a spring. Into the caat- 
inga which carry the koya, pillars with horizontal arms 
ure acrowed, and the tubes hung on these arma by 
means of hooks rivettud on them. At tho bottom of 
each rectangular tube there are two bearings, or fect, 
upon which the letters rest longways on their sides, 
and piled up one above another, the head of the letter 
being on the left hand of the compositor when he is in 
front of the machine, The fect of the tubes hang in 
longitudinal canals, which for a cortain distance ure 
ee but afterwards converge one into another, 
pon the sides of the canul, where they are parallel, 
there are a number of stops—one opposite to each tube. 
Kach stop is adjuated ao that it is uuurly as thick as a 
lettor in the tube in front of it. Leneuth the canals a 
belt runs at a very high velocity.t Now, therefore, 
when a key is pressed, the lower end of a tube that 
vorresponds with that key, is drawn towards the com: 
positor and over the stop piece on the side of the 
canal, the bearings or feet which support the latter 
passing on each side ot the stop, While this is taking 
lace the bottom letter in the tube remains stationary. 
‘he atop pivee prevents it moving with the tubo while 
the bearings and tube are being withdrawn ; but, as 
soon os the bearings are withdrawn, one letter, and 
one lettor only (the opening in the side at the bottom 
of the tube not being large enough to admit of more 
than one letter passing out at once) drops on the ond- 
love belt, and is carried away to the fall or passage 
that leads to the point at which it it delivered. When 
the pressure is taken off the key the tube is returned 
to its normal position by a spring. 
The fall, into which the canals deliver the lutters, {s 
a contrivance for changing their position from a hori- 
zontal to an upright one, and this is done by the 
lottors sliding down an inclined plane in front of a 
pusher, which then delivers them into a galley, as 
shown in the illustration, or into an endless line, 
Before the letters arrive at the point where their 
direction is changed, they have to paas under a brake 
wheel, on an axle running in a bearing which is free 
to slide, so thut the whee le the same pressure on 
each letter whatever its thicknoss may be, and as the 
apeed at which thia brake wheel revolves ia con- 
siderably less than that of the endleaa belt, the letters, 
when Passing under it, are checked and drawn 
forward at a uniform apeed, to auch a position that 
ey tilt themselves and slide down in front of the 
usher, 


pus 

The galleys into which the typeare delivered in the 
manner just described, consist of flat pieces of iron, 
which have a numbor of chases on their upper sides, 
formed by thin steel plates being let intothem, These 
chases are parallel and equidistant from one another, 
also they are u little wider than the body of the letters, 
being set up so that the type can easily slide along 
them ; inside cach ehaso is o friction clutch. 


* The machine which Messra. Wyvill and Co. have in 
operation at Gi), Old-etreet hus thirteen lateral rows of 
keys, making 117 different letters, 

bout $00 ft. per minute. 
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When the machine is arranged for working with 
alleys, one of them is put on a sliding saddle, which 
ia at such an angle that tho letters have a tendency to 
fall away from the pusher. The saddle is at right 


“a to the endless belt, and is drawn forward by a 
weight which hangs over a pulley placed under the 
a rack on one side into which two 


slide ; it has also 



























it has been found impossible to adjust lines me- 
chanically with sufficient accuracy for practical unc, 
aome people consider it more convenient to have the 
letters set up in an endless line, and therefore tho 
composing machine adjusting apparatus have been 
designed so that they can be worked either with o 
galley or an endless line, and can in a few minutes be 


pawls work. When therefore an emp ley ‘is one arrangement to the other. After the 

laced ope the machine, the slide is ited beck ‘by J machine has been worked with a all that it is 
fend nn 1 the first chase is imme oppostt eT ee ne, is to dis- 
foot of the fall, and it is held in Gea ag a'hy tm jeounedd theleverthat actuates the indicator and bell, 
pews, which are ‘into the rack by \e. qpring, jsemove the-stddie from the slide, and take off the 
of th : 7 aearat the fl everyting sal ‘hie: ane: Sie nen 7 pel a casting wit lghooes 

ne es oe rm ’ a! 
compositor to aet to work, and upon the lettera ti olin | chase or pemage Bi%§, has to be — to the ah 
Sch bekae tes teeta acuaht praia we meed (renphtlial sieat profectiig from the machine Ww 
0 a ‘i 

alon; until it go into contact whee ‘Siding pi = the tube inte which the letters are delivered, 
which enters about # in, into the ohases, the | ‘I The chase in the casting being opposite to the fall the 


tte or ridges of the chases being recessed so that 
t can pass from oneto another, This pin is connected 
with an indicator and bell; when therefore the pin is 
moved, it moves with it a pointer working on.the 
face of a graduated plate, and releases the hammer of 
the bell, As soon as the bell is struck the attention 
of the compositor is drawn to the indicator, so that he 
can see at a glance how full the line is which is being 
not up. The hammer is adjusted so that it strikes the 
bell before the line is terminated in order to give the 
sera an opportunity of either dividing a word 
or filling up the vacant place with blanks or apaces ; 
by this means the lines are almost adjusted in the 


lley, 

When the compositor sees from the indicator that 
the linc is full he presses a button on the right of the 
keys; this button, being connected with the pawls, 
allows the saddle to advance half a tooth forward, or 
to a distance equal to half the pitch of the teeth; 
by thia movement another chase is brought opposite 
. the foot of the fall ready to receive another line of 
ettera, 

When the galley is completely full of lines of letters 
partially adjusted, the suddle is drawn about 4 in. for- 
ward by hand and fastened in this position by a hook. 
A bar on the aame side of the chase as the fall, ia then 
detached from the machine, and by means of a hook 
and pin attached to the galley, when it, together with 
the bar juat mentioned, which prevents the letters from 
falling out of the chase, can be taken off the machine 
and replaced by asecvond galley and bar. 

The galley thus filled with composition is taken to 
the adjusting apparatus, which has a similar saddle 
on a slide to that on the composing machine, onl- 
instead of its being in almost horizontal position, an 
being drawn forward by a weight, it is nearly vertical, 
and the galley and saddle are pushed up by hand, but 
slide down by their own weight, pawla working in a 
rack on the slide only allowing it to fall at one move- 
ment toa distance equal to the width between the 
centre lines of the chases, so that after the type has 
been taken outof one chase, and the pawls have becn 
moved, the galley falls so that another line can be 
taken out, 

On the left of the vertical slide upon which the 
gallcy works there is a frame, the longitudinal sides of 
the frame being the exact width to which the lines have 
to he adjusted ; between these longitudinal sides there 
are two sliding blocks; between the frames and the 
galloy there is a passage atta which the types are 
pushed by hand; the bottom of the galley, the bottom 
of the paasage, and the bottom of the frame are all in 
one plane, Above tho frame where the letters are 
made up into solid blocks, there isa store of letters and 
apaces arrangod in vertical tubes, each different letter 
having a aoparate tube, The type are put into these 
tubes so that the heads of the letters are towards the 
person adjusting the lines, and the feet of the tubes 
are #0 arranged that, upon their bei ressed, the head 
of the bottom letter is forced out o fhe tubes a sufh- 
vient distance to enable the compositor to draw the 
letter out and use it for adjusting the line. The great 
aenere of this arrangomont is, that when a coimpo- 
sitor picks up a letter it is always the right way 
Henco when any one is adjusting matter, after the 
galley has been puton the suddle of the alide, the first 
chase is brought oppoaite to the ere ee to 
the frame, the clutch in the chase is taken out and the 
matter is pushed along the passage on to « plate restin 
on the bottom sliding block in the frame, then, shoul 
the line require any adjusting, this is done, and after 
that the top sliding block, which is fastoned to @ lever, 
ia drawn down, so as to push the adjusted lines into the 
frame, and allow room ior the next one to slide along 
above it. The handle of the top sliding block being 
released it is drawn back to its normal position by 
a spring. The plate resting on the bottom ea: 
block is then drawn away from under the letters an 
put above them, so that the next line may have a 
amooth surface to slide and be adjusted ; on the handle 
which works the pawls being then touched, the 
galley falls and the next line is in position to slide into 
a frame. 

To geturn to the composing machine. As up till now 


latters are pushed direct into it against a clutch which 
slides with them into the tube, the casting being 
recessed to receive the tube. As scon aa one tube is 
full of letters it is lifted off the casting and strut, and 
au empty one is put in ite place. The tubes that are 
full can then be taken to the adjusting apparatus 
which is so arranged that the letters can be pushed 
direot into the passage which leads to the frame. 
(Z'o be continued.) 


CENTENARY OF THE HIGHLAND AND 
AGRIOULTURAL SOCIETY OF SCOTLAND. 


ScorLAND was early astir in the way of founding 
sek pe em having for their aim the improved culti: 
vation of the soil, for so far back as the year 1723 there 
was brought into existence a corporation bearing the 
pretentious title of ‘‘The Honourable Society of Im- 

rovers in the Knowledge of Agriculture in Scotland.” 

hat Society, however, bore goud fruit, judging hy 
the other inatitutions that it was the means, directly 
or indirectly, of calling into being, not the least im- 

rtant of them being the Highland Society of Scot: 

nd, which for many years has borne the fuller titlo 
which heads this notice, and is this week celebrating 
its centenary in Edinburgh, the city of its birth, It 
would be difficult to overestimate (the national good 
which has resulted from the establishment of the 
pert in question, alike by its annual shows, } 
the di gence which it has shown in furthering agricul- 
tural education in the fullest meaning of that term, 
and by stimulating countios and lesser districts of 
country to form socicties more or [leas similar to itself. 

Very early in its history the Society had a Koyal 
Charter, and in order that the Society's sphere of 
operations might be further extended, a now charter 
was obtained in the year 1834. But so far back as the 
year 1806 an Act of Parliament was passed granting to 
the Society the sum of 800/, a year for ten years ; then 
in 1836 a grant of 300/. per annum was begun and 
continued for ten years; and in 1844 a lump 
sum of 6000/, was granted by Varliament to tho 
Society. There are now about 6300 members on 
the Society's roll, and its reserve capital is npwards of 
70,000/, For many years the Society has been most 
active and diligent in its encouragement of all inven- 
tions calculated to be of practical value in economising 
labour on the land, or rendering it more etticient, ‘he 
first reaping machine, invented by the Rev. Patrick 
Bell, of Carmyllie, gained, in 1827, the Society's pre- 
mium of 50/, and forty yeara afterwards the inventor 
was presented with a testimonial amounting to 1000/. 
by the agriculturiats of Scotland in recognition of his 
eminent services in producing an implement which had 
done so much to lighten the labours of the harvester. 
It was under the auspices of the Society that the steam 
plough was introduced to Svotland in the year 1837, 
when the firat trial was made on Lochar Moss, near 
Dumfries. During the night, however, the plough 
ep aebpenres in the moss, where it still lies buried, 
But the Society did not rolax its efforts in favour of 
having steam applied to the cultivation of the land, 
and its action waa ultimately to some extont successful. 

The annual shows of atock, implements, &c., have 
been held as far north as Invernesa and Aberdeen, and 
as far svuth as Dumfries, Kelso, and Berwick-on- 
Tweed; but now the movements of the Society 
embrace no more than eight towns, and even some 
of them might with advantage be dropped out of 
the programme, as the shows held in them generally 
result in a serious loss rather than gain to the Society. 
Prior to the present year ten annual shows have been 
held by the Society in Edinburgh, and the centenary 
show being held thia week is the eleventh, Nine have 
been held at Glasgow, but in no other town have more 
than seven annual shows been held, Strenuows efforta 
have been made to render the centenary exhibition 
the largest and best that the Soclety has yet held. 
The ground inclosed is about forty acres in extent, 
being more than ou any former occagion. There is an 
unusually large number of entries in the various classes 
of live stock, and the premiums offered for competition 
amount to the handsome sum of 49438/., or more than 
one-third greater than in connection with any previous 
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annual show. By way of giving some additional éclac 
to the centenary celebration, a number of the office- 
bearers of the two leading Agricultural Societies of 
England and Ireland, have been specially invited to 
attend and take part, as also commissioners represent- 
gs Merit foreign governmenta. 

ntrary to the former D inavaoney of the Society, no 
prizes have been awar 
account of ts and 





| ‘in the 
pore occasion premiums of a totalof 1001. ate offered 
the following machines ; 1, mat fan for agri-; 


, to be worked by hand, horse, or | Pu 


ateam power. 2, Broad-cast manure distributor, suit- 
able for all kinds of artificial manures, 8. Machine, 
at @ price within ordinary farmers’ means of acquisi- 
tion, adapted for cleaning all sorts of grain and other, 
needs from weeds, 4. Cream and milk separator. 
5. Machine for wor butter, 6, Travelling steam 
engine, suitable for drawing reaper, binder, and for 
other farmwork. For each competition,, with the 
exception of No. 4, several entries have been made. 
The number of exhibits entered under the general 
head of implements is 2241, # total which has 
been exceeded on two or three previous occasions, 
especially at the last Glasgow show in 1882, when the 
number reached was 2622. All the famous makers of 
agricultural implements and machinery in England are 


represented on this occasion, many of their exhibits | 4 


having been brought direct from the Royal Show at 
Shrewsbury, on which account it is scarcely noces- 
sary to enlarge upon them. Many of the Scotch 
makers have made a atop in advance in respect 
of machines that are either new or in process of evolu- 
tion towards a condition of greater porfection, and 
i bring them to challenge the criticism of the 
armers, 





NOTES FROM THE UNITED STATES. 

PHILADELPHIA, July 11, 1884. 
Tr condition of the American blast furnaces is as 
follows: there are 279 furnaces in blast and 424 out of 
blast. Weekly capacity in blast, 84,859 tons; capacity 
out of blast, 87,701 tons; of those in blast, 80 aro 
charcoal, which might be cast out of the account of 
the others, 10] are anthracite furnaces with o 
weekly capacity of 26,949 tons. One year ago the 
number of anthracite furnaces in blast was 124; two 
bre ago, 164; there are 98 bituminous furnaces in 
last against 144 three years ago. The total make of 
pig iron last year was 5,146,972 tons, ‘The produc- 
tion for the firat half of this year: is estimated at a 
little under 2,260,000 tons. This decline in the number 
of furnaces in blast and their producing capacity, is 
the natural reault of the unprofitable condition of the 
iron trade, the falling off in railway building, anid 
the general sluggishness of the demand in all parts of 
the country. American railway building sustains 
about the same relativun to the iron trade here, as the 
shipbuilding industries of Great Britain suatain to the 
iron trade there. There is but little to be said in 
rogard to business, ‘I'he goneral falling off in activity 
is likely to be indefinitely continued, not bocause 
prices are not low enough, but because there is a 
very atrong feeling abroad that we have as many 
railways a8 we can take care of for the next two 
or threo yéars, and o good doal more manufactur. 
ing capacity than we can keep busy. The Bessemer 
ateel rail men are seeking orders for rails at 30 dola., 
and are finding fewer of them than they found a year 
ago at 35 dols,; the wonder now is what the bottum 
rice of stee] rails will be ayear hence. One Soman 

as juat mado a 10 per cent. reduction in wages, and it 
probable that others will do thesame. The railmakers 
are complaining of a competition they cannot control, 
and, what is worso, of a sluggish demand, which it is 
possible may drive them into a shutting down of some 
of their works until the dawn of brighter days. The 
demand for merchant steel, ateel plate, car iron, and 
shipbuilding iron still cgntinues of moderate propor- 
tions, but not sufficiently active to prevent a shading 
of prices. A large order haa just been secured in a 
near-by town for structural iron, amounting to several 
thousand tons, for Brooklyn. Merchant iron is had 
readily at 1% cent; nails can be had in thousand keg 
lots at 2.35 dols. ; 2000 or 3000 tons of plate iron were 
ordered in this market within two or three days, and 
the mills obtaining the business are now safe for the 
summer, Several manufacturing conventions are bein 
held this month ; our manufacturers have a good dea 
of complaint to make over narrow margins, because 
they have never yet become accustomed to diminutive 
profits, and think it is about time for another boom to 
come, so that they can charge their own prices, This 
hope will never be realised. The question of manu- 
facturing tin-plate in the United States in competition 
with Welsh makers has long been a subject of dis- 
cussion, The cost abroad is estimated at 33 dols. ; 
the cost here, in the neighbourhood, 56 dols. This 
is an insuperable objection, Nothing less than a duty 
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of 24 cents to = lara per lb. will secure the establish. 
ment of this industry, and in the present condition of 
the public mind in reference to tariff matters it is not 
likely that this duty will be secured. 
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THE PATENT LAW. 
To THe Evitor or ENGINEERING. 
S12,—Your correspondent who signs himaslf J, R.” 
aypears to have written his incorrect letter under the 
uence of prejudice. 


reduction of fees in the early s of what I 
may call “ patent " is @ very great to poor 
men, is mow beyond dispute. Such persons are now 
capable of securing their inventions, and obtaining 

TO at a very small outlay, and J could name 
several instances w have come under my own obser- 
vation in which they have done so, and that at a much 
lesa cost than inthe United States. 

“J.B.” repeats the statement, which has been often 
contradicted, that a patent can be obtained in the States 
for 71, 10, This is an error, The fees alone ainount to 
that, and heis not a wise man who ;"‘ does it himself,” 
even in that land where ‘‘ distance lends enchantment to 
the view” of “J. RK.” Imust remind him that great skill 
is necessary to secure a patent there; that carefully pre- 
pared drawings are nocesaary; that applications are 
rejected and re-presented, argued and fought out by 
akilled patent attorneys; and that all this has to be paid 
for, And, toconvince ‘J. R.” that America is not yet 
the rosy land that he a to think, I would refer 
him tothe speech of the Hon, Orville H. Platt, of Con- 
necticut, which was delivored in the Senate on the Slst 
arch, 1884, conslating of 54 closely printed pages, very 
much of which would have been applicable to England 
in 1888, but not in 1884. The Hon. 0, H. Platt is not 
ig no satisfied with tho American patent law us 


. BR.” appears to bo. 
Yours truly 
Tomas Moy, 
8, Quality-court, July 21, 1884, 








‘WIND PRESSURE,” 
To tus Enrtor oF ENGINKERING. 

Sin,—I have only jurt read the letter signed “ G. 
Pinnington” in your number of July 4. 

He proposes to indicate the vacuum (reduced pressure) 
at back of the surfaces by means of barometer. If he can 
do this, he can‘also indicate the increased pressure at tho 
front by the same means, which would enable him to do 
away with the motion of the surfaces, und to make there 
of any size he chooses, 

Yours faithfully, _ 

Madrid, July 21, 1884, T. A. G. 


La 
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ROLLER MILLING. 
To THR Eviton or Enainernrna, 

Six,—I am receiving your paper here regularly, and in 

our last issue of July 11, I seo an article under the head: 

ng of “A Modern Flour Mill.” Further on I tind that 

the writer of that article qualifies the mill in question as 

the latest and most cflicient development of the English 
gradual reduction process, 

Now, peslny bia the mill constructed by the firm you 
mention, is the firat attempt by those gantlamen in the 
automatic gradual reduction proces, it speaks volumes 
for their confidence, or for the confidence of the writor of 
your article, to call it the latest and most officiont de- 
velopment. I beg to inform you that the mill in question 
is neither the latest, nor is it likely to be the mont efficient 
mill lately built, for since the mill was started, I have 
started several others, neither of which required wecks of 
tentative running, 

The total numbor of complete mill planta erected by me 
during the last few years in Great Britain and Ireland, 
wmounts now to over ninety. There are half a dozun 
each in Glasgow and Liverpool alone. In the latter place 
one for the Liverpool North Shore Rice and Flour Milling 
Company, Limited, eee ped 10,000 sacks ‘of flour a 
week, or, say, one sack of flour a minute, being by far the 
larguat complete roller mill in the United Kingdom. The 
weekly capacity of the roller mills erected or ercoting by 
me, ia now about 150,000 sacks of flour, 

So far from weeks of tentative running being required 
in any of the mills I start now, it is the usual thing for 
my mon to put on the wheat, start the mill, and take off 
the flour without ever atopping the mill again, except fur 
religious scruples, ; 

In gunn to myself I think I may say that the first 
complete roller mill plant (without the use of millstones in 
any shape or for any purpose whatever) waa built by me 
in 1878-1879, and that since then I have built a far larger 
number of roller mills than any of the competing firms 
which sprung up after me. 

I inclose copy of a map showing the spread of my 
roller mill system in Great Britain and Ireland, but since 
it was printed the number has been considorably in- 
creased, I alan send you a smal) book, ‘* Facts on Roller 
Milling,” which T got printed for distribution at the late 
millers convention in Stockton. 

I have at the present moment in hand roller mill plants 
for the ental places: Nottingham, Sheffield oda, 
Warrington, ancheater, Whitley Bridge, Soworby 
Bridge, Henbary Matlock, Exeter, Elland, Glasgow, 
York, London, Bombay (the first complete roller plant 
for India), and Melbourne. Yours truly, 

Henry Simon. 

P.8,—The mill going to be erected by me in London ix 
for one of the largest millers, and will be capable of 

ndi sacks per week; it will be a in 
Novembor, although the order was only received last 


St 
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week. Whilst writing these linc: I receive advice from 
my Manchester office of a further complete order for 
Glasgow, and ono for Hull, You will therefore seo that 
Ene revolntlon which I prodicted long ago is going on 
rapidly, 


eissbad, Canton renal, Switzerland, 
ly 16, 1884, 


Ju y 
(The Albert Bridge Mills had not been running experi- 
mentally o4 Mr. Simon appears to have understood, but, 
aa w inatter of convenience, they were started som weeks 


before the formal opening coromony could be held.— 
Ep. E.] 
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FOREIGN AND COLONIAL NOTES. 

_ Victorian Ratlways.—The Victorian Railway Commie: 
sioners are taking steps to have effective brake power 
applied to all pasgenyer trains upon the Victorian Govern- 
meént frailways. The Railway Department is alsv to be 
generally reorganised. 


The Electric Light at Melbourne.—A tender of the Aus- 
tralian Electric Light company has been uceupted for 
lighting the Victorian Parliamentary buildings, Tho 
light is to be supplied to the chambers and vestilules, 


German Coal Exporta.—The aggregate quantity of coul 
exported from Germany in the first four months of this 
year was 2,763,884 tons, Tho eorrenpone hie eeiets in 
the corresponding period of 1883 were 2,084,999 tonr, 


New South Wales Railwaya,—Tenders have heen opened 
at the New South Wales Department of Public Worka 
for an extension of the railway from Goulburn to Cooma, 
between Burgendore and Micholago, Five tenders were 
received, the lowost being that of Mossrs. A. Johnston 
and Co., 407,766. Seven tenders wore also oponed fur 
tho erection of railway station buildings at Burgondore. 


Tricycles in Victoria, — Tho Postmaater-Gonvral of 
Victoria has decided to make a trial of the tricyele postal 
dolivory system at Portland, Sale, and Ararut. If the 
plan should be successful he will have it extended to other 
districts at an curly date, 


Brisbane T'ramways.—The Brisbane Tramway Company 
has provisionally accepted the tender of an English firm 
for ruila and fastenings, to be delivered in Brisbane com- 
plete in four months, the price being 16 per cent. below 
the estimate of the company’s engineer, 


A Mammoth Ferry Bout.~--A mammoth iron ferry boat 
named the Kalama, and built forthe Northern Facifia 
Railroad, has just boon launched at Portland, Oregon. 
The boat will be used by the railroud company in trans- 
ferring passengers and freight across the Caliiubii: con- 
necting the Portland Branch with Puget Sound. The 
boat will be ready for servicu at the close of this month, 


Bessemer Steel, —The production of Bessomer steel in the 
principal countries of the world last year ia estimated at 
4,862,056 tons. Thia total was made up as follows: 
(rreat Britain, 1,553,380 tons; United States of Amorica, 
1,110,576 tons; Germany, 955,000 tons; France, 440,000 
tons; Belgium, 220,000 tons; Sweden, 40,000 tons; 
Russia, $40,000 tons; and Austria, 175,000 tons, 


Fire Plugs at Philadelphia.—Mr, Ludlow, chief engi- 
neer of the Philadelphia Water Department, after an 
exhaustive examination of the various kinds of fire plugs, 
has decided to adopt a three-way plug, which {s said to 
be the most complete arrangement now in use, Attach- 
ments to a Kingle plug can bo made by two fire engines 
and one line of hose at the sumo time, thus giving three 
streams of water, Where ono is given under the present 
svetom. Lt is expocted that over 100 of the improved 
plugs will bo introduced in various parts of I'hiladelphia 
during tho current year, 


Relgian Rails, —The exports of steel rails from Bolgium 
in the first five months of this year, amounted to 16,5 
tons. The corres}mnding exports in the corresponding 
period of 1883 were 15,005 tons. 


aL 





INEFFICIENT BRAKES ON THE MANCTIESTER, SHEFFIELD, 
AND LINCOLNSHIRE Rainway.—In connection with tho 
Penistone disarter, and our artic’s thereon in this week's 
issue, the following case ia not devoid of interest, About 
1,15 p.m. on Monday night last, the 2lat inst., a heavy 
returning apccial train from Loston to Sheffield, was de: 
tained ut Manton, two miles on the Rotford side of 
Worksop, until the train from Manatield rad Worksop, 
was got well on its way to Sheffield, A second special 
from Grimsby to Sheffield was standin’ behind tha 
Toaton train, but protected by the bloc: at Chequoar's 
House Station. On the line being cleared beyond Work- 
sop the signal was given to the Boston train to proceed, 
and the driver had only advanced a few yards before ha 
discovered that only a van and one coach was attached to 
hisengine, Hoe promptly whistied to call the attention of 
the guard in the detached portion of the train, and went 
ahead to avoid the threatened collision by being run into 
by his own train, and he got well through Worksop 
Station hefore pulling up, he line ut this point is on a 
considerable falling incline, but most fortunately the 
warning given by the driver was promptly responded to 
by the guards, who were able by applying their hand: 
brakes tu stop the detached carriages and thus avoid what 
might have been aserious collision. 16 was found that « 
coupling had given way, and had tho train’ heen fitted with 
an automatic brake, both parta would have inatantly beon 
stopped without any risks being run. The Smith vacuum 
brake in use on the Manchouter and Sheffield Railway is of 
course useless under such circumstances, and had the 
incident occurred on a rising gradient, the detached parts 
of the train might easily have run back, and acquiring 
a speed which the hand-brakes could not control, have 
come into collision with a following train, 
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SPRING-MOUNTED ROAD LOCOMOTIVE ENGINE 
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SHREWSBURY SHOW. 





CONSTRUCTED BY MESSRS, JOHN FOWLER AND CO., ENGINEERS, LEEDS. 


In our recent notive of the Royal Agricultural 
Society's Show at Shrewsbury, we gave a short account 
of Mesars. Fowler and Co.'s spring-mounted road loco- 
motive, and thia we now supplement by the engravings 
annexed. The feature of novelty in this engine, as 
compared with that exhibited by the same firm last 
year at York, lies in tho way in which the gear is 
caused to accommodate itself to the rise and fall of the 
engine on the springs. The firat and second motion 
shafts aro mounted in fixed bearings, while the third 
motion shaft is carried in a rocking frame FE pivotted 
on studs fixed to the framing. These studs are not 
coaxial with the second motion shaft, but, as will be 
seen hy the engraving, are situated at a lower level, 
and betweon it and the third shaft. The rocking 
frame is connected by two links I. L to the axle boxes 
BB in which the driving axle H rotates. These boxes, 
which are free to move up and down in guides, carry 
the weight of the engines by means of springs situated 
below them, and as they move they communicate their 
motion to the rolling frame E, The centres of the 
necond motion shaft, the frame E, and the third 
motion shaft are so arranged upon an inclined line 
that, within the limits of the motion of the spring, the 
wheels remain about the saine dapth in gearas the axle 
boxes rise and fall, Atthe same time their rotation, 
as the one rolls over the other, is not #0 great as in the 
arrangoment adopted in last ycar’s engine, when the 
third motion shaft was carried in links, the other onds 
of which was pivotted on the second motion shaft. 

The pinion G@ and the wheel by which it is driven 
run looso, side by side, upon their shaft, which coos 
n& rotate in the links L By tho use of two links, 
instead of one as formerly, the main axle is kept 
parallel to the motor shafts in all positions it may 
asaume, owing to the irregularities of the road. Thus, 
if ono wheel pass over a atone and be raised by it, so 
that the axle is no longer horizontal, the boiler and 
engine are tilted sideways upon the front bearing, to 
incline the crank and other shafts at the same angle to 
the horizontal as the main axle, and thua the paralleliam 
is maintained just as correctly as if thore were no 
springs. From practical experience this gear has been 
found very efficient, the springs working most satisfac- 
torily, and preveu oa the usual jumps and jarring. 

The cylinders of the engine illustrated are 64 in, 
and ll} in. in diameter respectively, and the boiler 


is designed to work at 140 lb. pressuro por square 
inch. The spur gearing is of stevl, and fitted with 
compensating wheels and pinions, The driving wheels 


are 7 ft, in diamoter, and driven through the axle, The 
drag bar is fitted with a spring, and the engine through- 
out in designed to withstand the heavy wear and tear 
of continuous road haulage. 


ENGINES OF THE 8.8. “ARABIAN.” 

WE illustrate this week by a two-page engraving 
and by a perapective view on page 86, a set of triple- 
expansion twin-screw onyines recently constructed 
by Messrs, Rankin and Blackmore, of Greenock, 
for the 8.8. Arabian, these engines being marked 
by certain special features which cause them to 
be of particular interest. The Arabian is a small 
twin-screw steamer intended for the trade on the weat 
coast of Scotland, and is 126 ft. long, 22 ft. beam, and 
Oft, Gin, depth of hold. She was buflt by Mesers. 
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Murray Brothers, of Dumbarton, for her owners, 
Meuare. Morton and Williamaon, consulting engineers, 
of Greenock, and is intended to carry a considerable 
amount of cargo (about 240 tons) on a light one 
so as to render her suitable for trading to the Hebrides 
and West Highlands. This requirement of course 
necessitates full lines, and it was expected that the 
Arabian would realise a speed of 94 knots when light. 
The speed actually attained on her trial on April 26 
laat, however, was 10 knots with 40 tons of coal, water 
ballast, &c., on rd, and a mean draught of 
5 ft. 74 in,, and this has led to her being chartered for 
the herring trade betwoon Stornaway and Strome 
Ferry. The Arabian is fitted with twin screws on 
Messrs, Rankin and Blackmore’s overlapping system, 
an arrangement which is now pepiled to a coastin 
vessel for the first time, peers, © firm just nam 
have applied it most successfully to tugs and light- 
draught steamers for special trades. 

Tho onginea of the Arabian are constructed on 
Saas patented by Messrs, John F. and Matthew 
fankin, and they have certain pointa in common with 
Messrs. Rankin and Blackmore’s disconnecting com: 

und engines for tug-boats, examples of which we 

ve already illuatrated and noticed favourably in 
ENGINEERING.” The engines of the Arabian, however, 
have been designed to use steam at 150 lb, pressure, 
while they are arranged to complete the expansion in 
three cylinders instead of two. 

arate! to our two-, = sis tee hao (2s 
spective view on page 86, it will be seen that each 
screw shaft has but one crank, above which are mounted 


* Messrs, Rankin and Blackmore's system of discon- 
necting compound engines was first desoribed and ilus- 
trated by us about eight ears ago (vide ENGINEERING 


vol, xxii., pp. 264, 254), e subsequently on pp. § and 


of our twenty-fourth volume gave engravings of the 
engines of the twin screw tug-boat Otter, and on p. 412 of 
our twenty-ninth volume, illustrations of the peddle tug: 


boat Mount Etna, both constructed on this system, 
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two cylinders arranged tandem fashion. Above the 
port shaft are a high-pressure cylinder 9 in. in diameter, 
and an intermediate cylinder 18 in. in diameter, while 
above the starboard shaft are a high-pressure cylinder 
Pin, and a sae darby cylinder 32 in. in diameter. 
The stroke in all cases is 22 in, The intermediate 
cylinder is surrounded by a receiver which is divided 
into two parta, of which the lower is connected to the 
exhaust pipes from the two high-pressure cylinders, 
and also communicates with the valve chest of the 
intermediate cylinder. The upper part of the ro- 
ceiver is in communication with the exhauat from 
the intermediate cylinder, and is also connected 
by a pipe with the valve chest of the low-pres- 
sure cylinder, this pipe being fitted with a spring: 
loaded valve opening to a pipe which can discharge 
into the atmosphere any steam the valve. 
There is also a smaller spring-loaded valve, the casing 
of which has branches communicating with the upper 
and lower portions of the receiver surrounding the 
intermediate cylinder, the arrangement being such 
that this valve will allow steain to pass from the lower 
to the upper part of the receiver as soon as the pres- 
sure in the lower part exceeds a certain determined 
amount, 

The course of the steam in these engines under 
different conditions of working is as follows: With 
both engines at work the exhaust steam from the high- 
pressure cylinders passes down through the exhaust 
pipes shown, to the lower part of the receiver which 
surrounds the intermediate cylinder, and passes thence 
to the valve chest of that cylinder, After having done 
ite work in the immediate cylinder it is exhausted into 
the Upper ah of the surrounding receiver, and is 
thence led through the horizontal Hy phage to the 
valve cheat of the low-pressure c , and doing its 
work in this cylinder it is y exhausted into the 
cy Sas ee esl engine to be sto 

ext suppose the s 
(by means of the reversing gear, the two three 
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valves remaining open) and the port engine to be 
worked alone. Under these circumstances the steam 
from the port in a acre cylinder will exhaust into 
the lower part of the receiver surrounding the inter- 
mediate cylinder, passing thence into the valve chest 
of that cylinder, doing its work in the intermediate 
cylinder, and exhausting into the upper part of the 
receiver. The atarboar ee being stopped there is 
no escape for the steam through the low-pressure 
cylinder, so it will accumulate in the upper part of 
the receiver until the pressure is sufficiently high to 
raise the large spring-loaded valve, the steam then 
escaping into the atmosphere. 

On the other hand if the port engine be stopped 
and the starboard engine be worked alone, the steam 
from the atarboard high-pressure cylinder exhausts 
into the lower part of the receiver around the interme- 
diate cylinder, and—there being no escape through 
the intermediate cylinder valve chest—it accumulates 
there until the pressure is sufficiently high to lift the 
smaller spring-loaded valve, when it escapes into the 
upper part of the intermediate receiver, and hence 
through the connecting exhaust pipe to the valve 
cheat of the low-pressure cylinder, where it is utilised, 
and finally exhausted into the condenser in the ordi: 


It will thus be seen that when both the engines are 
running they are of the triple expansion vondensin 
type, While the port engine, when running alone, iso 
the compound non-condensing class, and the starboard 
engine, when working alone, of the compound con- 
densing class, These [explanations of the courses 
taken by the steam under different conditions of work- 
ing may 2 ed rather complicated to follow, but 
there is not in reality any complication in the matter, 
and the apring-loaded valves being automatic in their 
action the arrangement doea not involve any extra 
work in handling the engines. 

The high-pressure pistons are fitted with Rame- 
bottom’s rings, and the intermediate and low-pressure 
org with Buckley's erings and springs, the latter 

A adopted to avoid the necessity for frequent 
over nling. It will be seen from our illustrations, 
that the high-pressure cylinders are mounted on 
standards or distance-pieces which are cast in one 
with the top covers of the intermediate and low- 

reassure cylinders respectively, All the oylinders 

ave their lower ends cast solid with them, and 
there aro no loose liners or steam jackets, The 
intermediate and low-pressure cylinders are each 
supported on one side by pro ns from the oon- 
denser whivh stands between them, while on the side 
next the sides of the vessel each of these cylinders is 
carried by an independent standard as shown, The 
bedplates with the crankshaft bearings are both bolted 
to the condenser, so that the two engines form one 
solid structure, 

The valve motion is marked by somo special features, 
it having been designed to keep clear of the condenser, 
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Fig, 6. 


which would have been in the way of ordinary double- 
plate quadrants when working in full gear ahead. To | 
avoid this difficulty there is bolted to the end of each | 
valve spindle a double head which carries the quadrants | 
within it, and which enables them to be made much | 
shorter than would bé possible with the ordinary ' 
arrangement with a solid spindle head betweon the 
quadrants. The double heads on the valve spindles 
look somewhat maasive, as thoy have of course to be 
made large enough to allow of the eccentric rod heads 
passing between them ; but Menars. Rankin and Black- 
more have found the arrangemant answers thoroughly 
well in all cases where they have used it. The fe, 
of the working parta of the valve gear are adjustable. 

As will be seen from the views on our two-page 
engraving, the valves of the high-pressure cylinders 
are driven by their spindles being coupled to rocking 
levers, one end of each of these Jevers working on a 
fixed fulcrum, while the other is coupled to a prolonga- 
tion of the corresponding ee eee (or intermediate | 
cylinder) valve spindle. The high-pressure valves are | 
thus givon a travel equal to half that of the valves of 
the larger cylindora below. 

Che air, circulating, feed and bilge pone (one of | 
eavh) ave worked from the crankshaft of the starboard | 
engine by eccentrics, the port engine driving no | 

umps. The air and  garon| pumps are each | 
ouble-acting ond are 10 in. in diameter by 10 in. 
atroke. They are of the pattern in which a plunger 
works to and fro through @ central partition, as shown 
by Fig. 2, on our two-page engraving, from which 
their arrangement will be readily seen, The pumps 

with these valve chambers form part of the condonaer 

casting. The only packing used for the plungers is 

water, which is admitted round the plunger where it 

works through the partition by the apertures shown. 

This arrangement is found to give excellent results; | 
the pumps work with exceedingly small friction, and 


the vacuum obtained is quite as good as with pumps | 


having packed buckets, In fact Messrs. Rankin and 
Blackmore state that they have repeatedly obtained 
from 28 in. to 20 in, vacuum in engines working with 
steam admitted for three-fourths of the stroke. The 
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section, Fig 2, just referred to, ia taken through the 
eas pump which is fitted with india-rubber 
valves. The alr pump is fitted with Kinghorn's 
metallic valves for both suction and delivery. The 
feed and bilge pumps are plunger pumps and aro 
worked by arms Peak the rods of the circulating and 
air pump as shown, 

The condenser contains 555 solid-drawn brass tubes, 
§ ft. long between tube-plates, # iu, in diameter and 
No. 18 W.G. thick, the condenaing surface exposed 
heing. 544 aquare foet. The tubes are packed with 
cotton cord and screwed brags glands, The condensing 
water is forced through tho tubes, making three runs 
of the length of the condenser, 

The engings above described have, as we have 
already atated, been dlesigned for s working pressure 
vf 150 lb. per square inch, and the boiler provided in 
connection with them is shown by Figs. 4 and 5 on the 
present page, while Fig, 6, annexed, gives details of the 
rivetting of the longitudinal seams, ‘T‘he boiler, which 
is constructed to paas Lioyi’s testa, is of the ordinary 
ainyle-onded type, and is 10 ft. Gin. in diamotur by 
9 ft. Gin. long, and has two furnaces 3 ft. jn internal 
diameter, The boiler is of steel throughout, the barrel 
plates having a thickness of lin. bare, and the end 
plates being 34 in. above the level of the tubes. Below 
this level the front plates are #in, and the buck ond 
plates 4 in, thick. Each furnace has an independent 
combustion chamber, the tube-plates boing } in., the 
hottoma of the combustion chambers § in., and the reat 
of the combustion chambers 4 in, thick, The furnaces 
are Fox’s corrugated furnaces 4 in, thick. 

The boiler contains 122 tubes, 3hin. in diameter, 
of which number forty are on a tubes, while six 
othora are screwed into the Lack tube-plate and beaded 
over at the front ends, Thestuy tubes are screwed into 
the back tube-plate and have double nuts at tho front 
onds, The stay tubes are , in. and the ordinary 
tubes No. 9 W.G, thick. The atays of the hacks of 
the combustion chambers are of stec: and 14 in. in 
diamoter with the exception of those forming the 
outaide row, which are 14 in. in diamoter, These 
stays all have nuts on both ends. The sides of the 
combustion chambers ure stayed by 1} in. steel stays 
with nuts on the inner ends only, the outaide enda 
being rivetted over. Tho upper part of the boiler, 
and also the lower part below the furnaces, is stayed 
by steel longitudinal stays 2% in. in diameter at the 
body, with 29 in. surews, A atay tube running through 
to the front plate below the amokcbox ia also pro- 
vided on each side as shown on Fig, 4, to support 
the part of the combustion chamber into which it 
enters, 

The circumferontial seams of the boiler and the june 
tion aeama of the end plates are double rivetted, while 
the longitudinal seams are triple rivetted and have 
inside and outside butt straps {#in. thick. The rivets 
uued are of ateel 1 in. in diameter, and, in tho case of 
the longitudinal joints, they are placed at 44 in. pitch, 


84 
sa shown in Fig. 6. 
are as follows: 


aq. ft, 
Gzrate surface ,.. ry Jai i ee ae 
Tube heating surface 127 
Other ,, ‘3 103 
Jotal ,, ¥ 920 
Flue area through tubes... ~ 6.24 
Ratio of grate to heating surface... 1:28 
» flue area through tubes to grate 
area .., a de ~ i w «6.1388 


The engines of the Arabian have given most satis- 
factory resulta, $86 indicated horse-power heing de- 
veloped during the trial. Considering that but ordinary 
Scotch coal was being burnt this wae a ramarkably 

od performance. We annex copies of o set of 
indicator diagrams taken from the engines of the 
Arabian, the steam preasure, vacuum, revolutions, &c,, 


2HP cy? Sam Steam Ship ‘Arabvan N° 126 


sz . 


Steam 150, Revs 106, Vac. 26 Scale ii3 
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being noted on the figures, We may add that the 
valves of the two high-pressure cylinders are set to 
cut off at three-fourths of the stroke, while those of 
the intermediate and low-pressure cylinders cut off at 
tive-vightha, 

Messrs, Rankin and Blackmore inform us thatin de- 
signing the engines of the Arabian they made no 
attompts to balance the power developed by the steam 
in its three atages of expansion, their i pk being to 
balance the two divisions--.port and atarbeard—of the 
exgines. In this endeavour they have been ver 
successful, there being a «litference of but two indi- 
cated horse-power Letween the powers developed in 
the intermediate and Jow-prensure cylinders, while 
the two high-pressure cylindera give, of course, 
uniform results, 

Of course a point of importance in comparing engines 
of the class we have been reer with those of the 
ordinary typo, is their relative weight, and respecting 
this Mesars, Rankin and Blackmore have given us some 
interesting data, Tho net weight of the machinery of 
the Arabian per indicated horse-power is, they state, 
practically identical with that of their two-oylinder 
twin screw engines, but the gross weight, including 
wator in the bviler, ia actually less by the differenve 
between the weights of water In the respective boilers, 
this difference amounting in the case of the Arabian's 
machinery to nearly 4 tons, This saving is the result 
of the smaller diameter of boiler which suffices for the 
triple-expansion engines. 

t isto be regretted that there has not yet been an 
Spperunity of thoroughly teating the fuel consumption 
of the engines of the Arabian, but their makers, judg: 
ing from the power devoloped by the boiler during the 
trial, estimate the saving of coal as fully 20 per cent. 
compared with the performance of ordinary compound 
engines working at 80 lb. preasure. Judging froin the 
resulta obtained in other triple oxpansion engines using 
steam at pressures of about 1401b,, there is every 
reason to believe that the estimate thus formed is not 
an extravagant one, 

In conclusion we may say that the system of twin 
screw engines we have been describing appears to us 
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The chiof proportions of the boiler | to be one admirably adapted for securing the benefits 


due to the triple expansion of high-pressure atcam, 
combined with great handiness for munwuvring pur: 
poses, and it is thus well worth the attention of our 
Admiralty, 





STANDARDS OF LENGTH. 
Standards of Length and their Subdiviaion,* 
By Gxonaz M, Bonp, Hartford, Conn. 
(Continued from page 46.) 

Let us now briefly refer to what has been done to fix 
permanently the metric standard of length. The metric 
system is represented in (jreat Britain by two bars made 
of platinum, one being a line measure, and the other an 
pin measure standard, 


These bars are of the following dimensions ; 

Length 41.000 in, 

Line metre 5 Breadth a. 1,000 ,, 

| Lan ay one 

End metre... ...2 Breadth [1.000 ” 

Thickness eee 0. 93 
The defining lines nearly traverse the face of the bar 
for the line meter, and arrows, arbitrarily placed, in- 
dicate the position on the lines when measurements are to 


be made. , 

The line meter has the words “Royal Sociaty, 45,” 
engraved on the underside. The end meter, being made 
of ao soft a material as pel pea is at present not in a 
condition to use as a stan for very accurate work, the 
edges of the end surface being indented and other 
of change in the surface being visible, The and meter 
has the words ‘‘ Matre & Boute” engraved on one side, and 
“Fortin & Paris, Royal Suciety, These 
bars, together with the origin 
Hassler in 1882, are the oly recognised 
have been compared directly with the ‘‘Meter of the 
Archives,” as the French atandard is called. 

The Meter of the Archives,is also made of platinum, 
the dimensions being about the same as the metric 
standard in London, and this bar waa made a legalised 
standard after all attempts to make it conform tn a natural 
unit were abandoned, It is standard only at 0 deg. Cent, 
or 82 deg. Fahr. Thus we see, that after all, the actual 
use of a natural unit for creatingand reproducing aatandard 
of length was not realised, and standards, made standard 
by law, wore really the final result. 

It is has been said that ‘‘a mystery is a truth hid 
behind some other truth, and about which the latter 
throws a veil,” and it would seem as if this definition 
might apply to the groat difficulties met with in the 
attempts to obtain a atandard of length from natural 
laws and natural conditions, ade the grand truths which 
are known and accepted, but which seems to throw just 
enough uncortainty around the truth sought, as to make 
the results doubtful for the purposes for which they are in- 
tended. Truth is exacting, it allows for no ‘ errors of 
observation” or of “ personal equation,” and in no other 
kind of investigation does this requiromenut seom more 
difficult to be fulfilled, as su ey ‘ variahles”—to une a 
mathematical term—onter into the problem ; variations 
of temperature, internal strain, due to position of the 
bar; errors of curvature, errors of observation in using 
uptical instruments ; differences in material or of density, 
thus effecting the rato of expansion or contraction, and a 
xeore of other variablos, all tending to make the problem a 
complicated one, We cannot fail to realise—at least 
partially—the wonderful skill and patience necessary to 
conduct the experiments which guve us, as English speak- 
ing people, the standard imperial yard, and which fifty 
years ago, were engaging the attention of sume of the 
groatest minds the world how ever known. 

There ia still another natural unit that has been pro- 
posed asa standard of length, This ia the length of a 
wave of monochromatic or single-colour light, 

We have all seen the beautiful colours so wonderfully 
arranged in the thin film of a soap bubble. These colours 
are caused by what is termed “ interference.” To briefly 
explain this kind of interferente, we should know that 
light is made up of seven distinct coloured raya, which 
blended together produce clear white light. ch o 
these separate rays of colour haa aon undulatory or wave 
motion through space, and the length of a wave, or the 
distance from the creat of one wave tothe top of the next, 
is different for each as compared with unlike colour, but 
constant for ite own; that of the green ray, for in- 
stanco, being computed as buing about Fi a th of an inch 
from creat to crest. 

When light is reflected from the two surfaces of the thin 


film of a soap bubble to the eye, a portion of it must evi- 
dantly travel a distance twice the thickness of the thin 





film of the bubble, as part is reflected from the outer and | } 


part from the inner surface of the film, The particular 
ray which must thus travel further, loses a half of a wave 
length in the reflection, so that when these two gh ep 
of the reflected light come into the same path again, there 
js more or less interference, and if the retardation has 
been such that the wave oreat of one falls into the trough 
of the uther, they completely neutralise each other, and 
the corresponding colour rays aro deatroyed. Without 
attompting the mathematical discussion of this subject, 
we know that when this relation becomes more or less 
coincident, the rays are either deadened or are so blended 
that they form the beautiful rings or bands eo often 
noticed. As the film of the bubble changes in thickness,, 


these colours are rearranged, as different sets of col 


Sn tain ahaha 


* A lecture delivered before the Franklin Institute, 
Februayy 21, 1884. 


(Juxy 25, 1884. 


rays, or waves are deadened, and as differant culours dis- 
appear from the reflected light. 
his unit, no doubt, could be relied upon to produce u 
standard within cortain small limits, but the addition or 
multiplication of such minute units for the purpose of 
obtaining a practical standard of length, might intro- 
duce errors in the total greater than would be likely tu 
result from either of the methods already mentioned. | 
The use mado of this unit seems to confirm the theo ries 
in regard to the limit of divisibility of matter, and theke 
same soup bubbles which are such a delight to childron— 
and we might include some of the older people too—havu 
shown a way in which to estimate, in a purely scientific 
‘manner, the dimensions, appruximately of a molecule, a 
form of matter so minute that the amallest object visible 
ander a powerful microscope is made up of countless 
numbers of them. ! 
It haw been demonstrated that the mechanical energy 
required to pull apart the noleale ot Shetty "3 doraing 
steam, ia no r, acoording e theory of capillary 
action, than if reculsed to reduce the thickness of a film 
of water to the searaeaso0s tb of an inch; a force quite 
when compared with the amall amount of water 
which we are considering. measurement of this 








mu a » giving . 
meter of a molecule the of an inch, a dimen 
age = lafinitely minute as to be quite beyond our ability 


realise, 
Sir William Thomson, from a comparlaon of these 
phenomena, has estimated the limits or range of size of 


these minute molecules to be between sataaoon” and 


maim? of an inoh, and in order to give some con- 


ception of the “ coarse-grainedness,” as he. calls it, thus 
indicated, he has said, ‘‘that if we conceive a sphere of 
water as jarge aa & Dea, ed to the size of the earth, 
each molecule being magnified in the same proportion, 
the magnified atructure would be coarser grained than a 
heap of emall lead shot, but less coarse grained than 4 
heap of cricket balls,” 

e can thus faintly begin to grasp the idea of the inf- 
nite divisibility of matter, and the science of exact maa- 
surement of rae ir must atop far short of this limit, as it 
does far short of the limit of infinite extension. 

We have now seen how difficult has been the work of 
obtaining a standard for final reference, and as it must 
certainly be suppowed to remain an invariable or fixed 
length after having been once established, great care must 
be taken to preserve this standard from injury, caused 
either by wear or oxidisation, or change of form. 

The materials available fur standards of length, taken 
in the order of their rate of expansion under tho same 
conditions of temperature, are wood, glass, platinum, gold 
silver, iron, brass, and copper. ood may be rejected 
at once for our purpose, though it does very well for 

ard-sticks and pockot-rules for every-day use. Glass has 
n, and is now, used in certain cases, though its great 
brittleness makes its use reutricted and the changes guing 
on within its structure are now the subject of rigid inves. 
tigation, Pes ate time to prove its value as a materi 
for standards, 

Platinum, alloyed with about 10 por cent, of iridium, 
is used for the Meter of the Archives, and also for the barg 
representing the line and end meter standards in Great 
Britain, to which reference has already been made. 

Gold and silver may bo said to be excluded for various 
reasons, that of cost in the case of gold, and ite extreme 
softness, and ailver use of its a affinity for 
pulphur, which is always erp in the atmosphere of 
cities, forming the dark sulphide that would soon ruin it 
for use as & standard, Thore is, however, a silver centi- 
metre scale, ruled by Brunner of Paris, subdivided inte 
100 parts, in the office of the Coast Survey at Washington, 

Iron bara were used by the French Commission, four 
atandards heing made of this material, with polished 
ends. From one of them was constructed the platinum 
Metre of the Archives. One of these bars, the only one 
known to be in existence, bearing the stamp of the Oom- 
mission, is now in the possession of the United States 
Coast Survey at Washington, 

The Russian etandard of length, used for geodetic gur- 
veys, was constructed of iron, peng conical jeces of 
mpered atecl in each ond, This has a jlength of 


t. 
We have already noticed how largely brass, or Bailey's 
metal, has been Saad for our ee. ed yard, and for the 
numerous copies made of it. There remains only a brief 
mention of standards made of copper. M, Tresoa, acting 
director of the Conservatory of Paris, constructed a copper 
ine meter of a form which he proposed. This bar is 
X shaped, very light and strong, and has the lines ruled 
on a plane midway between the top and bottom edges. 
The method adopted at the Conservatory in Paris for 
compar ok the platinum line meter bar with the end 
‘*Métre des Archives” is the use of a plate having the 
name thickness as the meter, to which is attached a thin 
piece of platinum terminating in » sharp point. Aa a 
statute law forbids contact of any whatever in the 
use of this platinum end meter, the reflection of this 
sharp pains upon the surface of the end of the standard 
gives the means of observing the instant of contact with- 
aut contact being actually made, It is the opinion of 
M. Tresca that the error can be in this way reduced below 


1 mikron = .001™™"., or about sooth of an inch, in the 


transfer to line measure. 
(Zo be continued. ) 
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BELGIAN MINING AND METALLURGY. 


Somx valuable official statistics have just ap- 
peared in Belgium in illustration of the progress 
of coal mining and metallurgical industry in that 
thriving little kingdom. It appears from these 
atutistics that the coal extraction in Belgium in 
1882 ainounted to 17,590,989 tonsa, showing an in- 
crease of 717,038 tons as compared with 1881. To 
the extraction of 17,590,989 tons effected in 1882, 
tho threv provinces of Belgium made the following 
contributions ; Hainaut, 13,131,342 tons ; Namur, 
466,165 tons; and Lidge, 3,995,482 tons. The 
value of the 17,500,989 tons of coal raised in 
Belgium in 1882 was 7,035,840/. The average price 

er ton, which stood in 1880 at 8s. 2d,, declined in 
881 to 7a, 8d., but it rallied in 1882 to 8s, Tho 
production of 1882 was supplied by 3800 working 
centres; there were besides eighty pits in what 
may be termed a state of reserve, while twenty 
others were in course of development. There were 
1960 steam engines at work in 1882 in the coal 
mines of , the aggregate force of these 
i being 166,444 horse-power. The ave 
thickness of the eat ee ee ee 

um in.1862 was, as nae F pearpini ft, 1} in. 
t is computed that in ty-two years end- 
ing with 1882, inclusive, 460,773,910 tons of 
tis Roary, sgegute rprecenting t, value 

is heavy ate representing a value 
209,200, 0002, he coal production of Belgium 
would appear to be steadily increasing, although it 
is not growing very rapidly. In 1873 the proeus. 
tion was 16,778,401 tons ; in 1874, 14,660,020 tons; 
in 1876, 15,011,331 tong; in 1876, 14,329,578 tons ; 
in 1877, 18,938,628 tons; in 1878, 14,890,175 
tons ; in 1879, 15,447,292 tona; in 1880, 16,866,698 
tonsa; in 1881, 16,878,951 tons; and in 1882, 
17,590,989 tons; giving an annual average fer 
the ten years of 15,540,497 tons. It will be soen 
that the production of 1882 was larger than that 
effected in any previous year, Nevertheless, the 
advance made, comparing 1882 with 1873, did not 
oxceed 1,812,588 tons, The value of the coal pro- 
duction of Belgium has been subject during the 
last ten years to very great fluctuations. In 1873, 
the aggregate value of the production was officially 
catimated at 13,505,480/., giving an average of 
17s. 7d. per ton. In 1874 the aggregate value of 
the production was 9,636,4001,, giving an average 
of 138. 2d. perton. In1875 the aggregate value was 
returned at 9,193, 600/., giving an averago of 12s. 1d. 
per ton; in 1876 at 7,764,7001., giving an average 
of 10s. Od. per ton; in 1877 at 6,118,280/., giving 
an average of 8s. 8d. per ton ; in 1878 at 5,912,8401., 
giving an average of 7a. 2d. per ton; in 1879 at 
5,799, 8001., giving a ' sverage of 7s. Od. per ton ; 
in 1880 at 6,787,2000., g. ving an average of 8a, 2d, 
per ton; in 1881 at 0,548,1601., giving an average 
of 7s, 8d. per tun; and in 1882 at 7,035,8401.,, 
giving an average of 8a. per ton. The number of 
workmen engaged in Belgian cual mining does not 
appear to have increased of late years, In 1879, 

is number was 107,902; in 1882 it stood at 
103,701, As the production of 1883 was 1,812,588 
tons larger than tho production of 1878, it follows 
that the average quantity of coal raised by each 
working miner in 1882 was 169 tons, as compared 
with 146 tons in 1878, The ageregate amount 
paid away in wages in 1882 was 3,984,760/, The 
cost of raising the 17,690,989 tons of coal produced 
in Belgium in 1882 was 6,844,800), The profit 
realised for tho year was 101,040/, 

There were thirty-eight blast furnaces in activity 
in Belgium in 1882. These furnaces employed 
8791 workmen, and consumed 639,287 tons of 
minerals, scorim, &c., of which 206,403 tons were 
snd gence minerals, The quantity of pig produced 
by the thirty-eight firnaces in working in Belgium 
in 1882, was 726,946 tone, viz., refining pig, 
539,287 tonsa; casting pig, 68,474 tons ; manganesi- 
ferous pig, 5957 tons ; Bessemer pig, 118,297 tons ; 
Thomas-Gilchrist pig, 4631 tons; and worked pig, 
300 tons. The average value of the 726,946 tons of 
pig produced in Belgium in 1882 was 21, 8. 2d. per 
ton. The number of iron works in operation in 
1882 was eighty-two; these furnaces employed 
17,414 workmen who produced 508,113 tons of 
various descriptions of iron of an average value of 
61, 13s. 5d, per ton. There were four ateel works 
in Belgium in 1882; these works produced 182,627 
tons of steel ingots, and 151,291 tons of finished 
ateel, of an average value of GJ. 88. 3d, per ton. 
The total of 161,291 tons of finished steel was made 
up as follows: Rails, 109,809 tons; tyres, 11,308 


tons; rolled steel, 10,684 tons; beaten atecl, 
10,028 tons ; heavy plates, 1252 tons; thin platos, 
648 tons ; and stecl wire, 7062 tonsa. In 1881 the 
production of atcel ingots in Belgium waa 141,640 
tons, of an average vulue of 41, 1¥s, Yd. per ton, 
while the production of finished steel was 111,237 
tons, of an avorage valuo of Gl, 10s. 2d. per ton. 
The production of iron in Belgium in 1873 was 
03,432 tons ; the corresponding production in 1882 
having been 605,113 tons, it follows that the pro- 
duction has not made any progress during the last 
ten years, On the other hand, the production of 
steel ingots and finished steel has mado very great 
atrides in Kolgium in the samo period, the output of 
1873 having been 21,657 tons of ingots, and 18,533 
tons of finished steel, while the output of 1882 was 
182,627 tons of ingots, and 161,201 tons of finished 
steel. The production of Beasemer steel in Bel- 
gium dates from 1804, when the Bessemer process 
was introduced at the works of the John Cockerill 
Company. Before 1864, Belgium produced an- 
nually only from 16500 tons to tons of 
puddled ateel. The Martin process was introduced 
in 1872 at the Sclessin works; and the Thomas- 
Gilohriat, or basic process, was adopted in 1879, at 
the Angleur Works, 


’ 





INTERNATIONAL FORESTRY EXHI- 
BITION IN EDINBURGH. 

In many respects, the International Forestry 
Exhibition now being held in Edinburgh has 
already proved itself to be possessed of an amount 
of importance and scientific and practical interest 
far beyond the estimate generally formed of it 
by those persons who have not yet had the 
pleasure of visiting it and making a careful survey 
of its many and varied collections, Forsomo days 
after the opening of the Exhibition there was a 
considerable extent of unoccupied space, in conse- 
quence, chiefly, of the non-arrival of the Japanese 
collection, which was known to be of vory large 
proportions, and of high interest. Now,; how- 
ever, that collection has been laid out with great 
noatness, care, and effectiveness, and henceforth 
the Japanese Court will doubtless prove to be one 
of the moat attractive features of the Exhibition. 
Its extent is so very considerable that it occupies 
the entire apace embraced in both of the eastern 
transepts of the main building, and as regards its 
instructivencas some eee and correct 
idea may bo formed by thuse persons who have 
ge attention to the striking advance which Japan 

as inade during the past twenty years or sev in 
scientific culture and industrial progress. On the vo- 
casion of our last visit to the Exhibition, which was 
vnly a few days ago, there were still several space 
allotments remaining unoccupied, but they were of 
amall oxtent and comparatively unimportant. The 
Executive Committee of the Exhibition are from 
weck to week activoly exerting themselves to make 
the undertaking « great success by incroasing and 
varying the attractions, one of them being the 
re baci of @ very extonsive installation of elec- 
tric ighting, chiefly by means of between fifty and 
sixty Brush are lamps. It is thus rendered pos- 
sible tu continue the collections of exhibits in the 
main building open to tho inspeotion of visitors up 
till ten o’cluck at night, whereas for fully two 
weeks it was necessary to close at dusk, On several 
occasions the number of visitors passing through the 
turnstiles at the entrances to the building has ex- 
cooded 6000 per day, and there is every reason 
for confidence that the Exhibition will become 
extremely popular. 


Woon-WorkING AND OTHEE MACHINERY. 


As was to be expected, a display of wood-working 
machinery ona somewhat extensive scale, forms one 
of the prominent departments of the Forestry Ex- 
hibition, Most of the machinery in question is 
shown in the northern portion of the open grounds 
under a stretch of covered shedding sume 250 ft. in 
length by 20 ft. in width, A large proportion of 
that space is occupied by Messrs. John M‘Dowall 
and Sons, Walkingshaw Foundry, Johnatone, who 
are, we believe, the oldeat firm of wood-working 
machinery manufacturers in the kingdom, Thoy 
make a really splendid display—by far the largest 
on the ground—the machines on exhibition being 
about twenty in number and capable of doing 
almost every kind of woodwork. In all these 
machines there hag beon embodied a great amount 
of ingenuity and constructive skill, and in avery 
instance the finish is extremely good, The ar- 













rangement of the machinory nt Mesars. M‘Dowall’s 
atand at once arrests the attention of practical 
men and of such persons as are familiar with 
the best examples of the planing adopted in the ~ 
large joiners’ shops which always form an im- 
portant feature in the leading shipbuilding yards on 
the Clyde and elsewhere. 
that the space allotted for the display of the 


Notwithstanding tho fact 


machinery is comparatively narrow, the various exe 


hibits have*beon laid down in such a way as to 
admit of free access to each machine without crowd- 
ing, As it was practically impossible to put down 
an engine powerful enough to drive all the 
machinery at once, it was deemed prudent to crect 


one capable of actuating the toolain groups, The 
engine used is one having a 10-in. cylinder, with 
atroke of 20-in,, and automatic cut-off gear, This 


engine drives a line of shafting about @ ft. long, 
fixed undor the floor of the shedding, and supplied 
by the firm. Steam for the engine is provided by 
a vertical boiler made of Siemens steel, and fitted 
with cross tubes and improved mountings. With 
this supply of power it is possible to run together 
any two or three machines that it may be desired 
to see-at actual work. Standing on an indepen- 
dent platform behind the engine, there is a vertical 
saw e, with direct acting engine overhead, 
Placed on a somewhat light wooden foundation, 
without any overhead support, this frame is oo- 
casionally ahown at work cutting, in first-rate style, 
a log of wood of nearly its full capacity, which is 
$0 in. ; the steam cylinder being 12 in. in diamoter, 
and the total weight of the frame is 104 tons. Such 
frames as the one under notice are made by Measars, 
M'‘Dowall to saw trees up to 6 ft, in diameter, and 
many of them are annually exported to the Eust 
and West Indies and other colonies and foreign 
countries, in addition to those ordered for use at 
home. Noar to this frame there is a circular saw 
bench, which is fitted with Cusson’s continuous 
feed. This machine, which is now woll known, 
is capable of running through 25,000 ft. of 9-in, 
dealg with great ease in an ordinary working 
day. Another very serviceable machine at this 
stand is a general joiner, comprising a saw bench, 
provided with rising and falling spindle, and tools 
adapteddor sawing, grooving, tonguing, rabetting, 
mortising, boring, cross-cutting, and tenoning ; it is 
suitable for aamall workshop or for an estate where 
general work has tou be done. Further on we finda 
moulding machine (to do work Yin. by 3in.), a 
panol-planing machino, and a hand-planing machine, 
One of the must recent machines amongst Messrs. 
M ‘Dowall’s exhibits, and certainly one of tho most 
ingenious machines in the Exhibition, is Anderson 
and Hunting's patent dovetailor, as constructed by 
the Jolinstone firm, whe are the sule makera for 
Scotland. When in operation, this machine always 
attracts the attention uf crowds of visitors. Bo- 
sides the foregoing, Messrs. M‘Dowall show a 
band saw having 36 in, pulleya, This saw will 
cut to a depth of 16 in., the tables is 36 in, 
square, and the weight of the machine is 1 ton 
4 cwt. We need scarcely speak in detail of tho 
other oxhibits at Mesara. M‘Dowall's stand, put 
we muy simply state that they embrace a mortising 
and boring machine, a tenoning machine, «a ima- 
chine for sharpening and setting band saws, a saw- 
sharpening machine, ao band and saw brazer, a 
moulding iron grinder fitted with soven emery 
stones, a self-acting plane-ron grinder for work- 
ing cutters up to JO in. long, a self-acting rack-saw 
bench for 4-ft. sawa and with an iron table 20 ft. 
long, and @ cross-cut suw for operating on loga up 
to Sft. in diameter, The last-namad machine 
embodies several ingenious devices. Its weight is 
only 16 cwt., and yet there is showr alongside of it 
asa specimen of work it has accomplished, a por- 
tion of an elm tree moasuring 4 ft, 10 in, in 
diameter, which was grown in front of Hamilton 
Palace, and was blown down in one of the recent 
sturms that have done so much destruction in the 
Scottish forests. Such of our readers as may intend 
visiting the Forestry Exhibition will doubtless tind 
much to interest them in the collection of exhibits 
just dealt with. 

Messrs, Thomas Robinson and Son (Limited), 
Rochdale, alsv have an excellent collection of wood- 
working machinery, though not nearly 8» extensive 
as that just spoken of. First of all there is a 12 
horso-power semi-portable engine, which is t pecially 
designed for driving such machinery in countries 
where transport is difficult; all the parts of the 
engine are so arranged that they can bo readily 
disconnected from the bed and curried separately. 
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The crankshaft is of steel, and is carried in three 
gun-metal bearings, and the steps are mado in 
three parte. The boiler, which is multitubular 
and of the ordinary locomotive type, is fitted with a 
specially large firebox for burning wood, or miscel- 
laneous forest or woodyard refuse. A somi-portable 
log frame, driven overhead, and 


prominent 


where masons’ labour is dificult of obtainment. 
The saws are carried in a working frame made 


of steel of -| section, which is at once light 


and strong, The crankshaft, which is also of steel, 
is carried in two long gun-metal bearings, and is 
fitted with two flywheels, one on each side of the 
frame, The fluted rollers, by means of which the 

b the machine, are wor 
ement, so that the feed can be 


frame is mada. to - one saw to the inch, 
po ap 2 sans aba | ve 
through o dango ae ad ‘work in a day. 
{When fixed.on wheels it males an excellent port- 
able frame. Another machine of great utility is 
an improved band saw, having pulleys 30 in. in dia- 
meter, The pulleys which carry the band are built 
entirely of ateel, after the manner of bicycle wheels, 
thus combining rigidity with lightness ; and the top 
one, Which can be canted to he'd angle, is held in 
tension by means of a weighted lever, so that the 
atrain on the saw never varies. The saw itself has 
adjustable packings both above and below the table, 
those below bei 
the assistance of a balance weight, can 
raised or lowered to any position. 


cant at any angle, 
6 ft. long by 3 ft. wide. 


used with great advantage for flat goto 
is fed by means of a fluted roller, which 
be moved to or from the saw spindle. 


per miuute, 


stuff at this bench. 
Mesars. Robingon's oxhibits is their universal 
wood-worker, an extremely useful ‘little machine 
for a joiner’s ahop or pattern shop. It can be used 
for doing an almost endleas variety of work. On 
the cutter block for planing there aro carried three 
knives, which are so ed that one end of the 
cutter strikes the timber before the other, and in 
that way an excellent finish is given to the work. 


Thero are two tables, one on each side of the cutter 


block, which are made to rise or fall separately on 
inclined slides, so as tu keep the opening through 
which the block works as amall as possible. The 
front table is fitted with a canting fence, which is 
very handy for bevel outting and stop-chamfering, 
&o. The mortising is done by a revolving bit at- 
tached to one end of the cutter-block apiudle, the 
timber being clamped down on a table and fed 
up to the gvieren: bit by moans of a screw 
worked by a handwheel, and at the same time it is 
worked to and fro by means of a hand lever with 
stops to regulate the length of tho mortise. The 
same table serves for the boring, and the circular 
saw is fixed on the outer end of the spindle. This 
can be ed for a block to carry the cutters for 
tonguing and grooving, &o. It will thus readily be 
seon what a great variety of work this machine will 

rform if needed. All the machines, of which we 
have spoken, are well designed and finished, and 
are well fitted for their work. 

Of the other exhibitors of wood-working ma- 
chinery, we may incidentally mention Messrs, Robey 
and Oo., Lincoln, Messra, J. Sagar and Cu., of 
Halifax, Mr. E. 8, Hindley, Queen Victoria-street, 
London, and Messrs, Oarrick and Ritchie, Waverley 
Magiecthy Works, Edinburgh. In the same de- 
pareve of the Exhibition Messrs, John Tullis and 

n, Glasgow, show some excellent examples of the 
machinery belting, both plain strap and link, for 
which they have acquired a high reputation. Messrs, 
Miller and Co., London-road Foundry, Edinburgh, 
have on show a capital assortment of chilled-iron 
wheels. mounted on axles, and suited for the trans- 


portation of timber and other purposes. 
machines, specially adapted for weighing cut timber, 


fram designed for 
cutting timber up to 24 in. in diameter, occupies a 
ition at the stall. One feature of 
importance in connection with this frame is that it 
requires no stone foundations, and hence it is well 
adapted for use in new countries, and in districts 


ked by 
in, to 7 ft. per minute, This 
apeed, it will get| portable, and 


carried by a bracket, which, by 
be readily 
This same 
bracket also carries an adjustable steel bar, which 
takes the thrust of the saw when cutting. For the 
purpose of doing bevel cutting, the table is made to 
Another of Messrs. Robinson's 
exhibits isa continuous feed saw bench, measuring 
It is more especially in- 
tended for cutting deals, though it may likewise be 
The deal 
oan easily 
Deals can 
be cut on this machine at the rate of 70 ft, 
The standard from which the feed 
roller awivela can be removed at pleasure in tho 
event of it being wished to flat-cut very broad 
Not the least interesting of 
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and for use on estates, are exhibited by the well- 
known firm of Henry Puvley and Son. A patent 
two-horse hedge cutting and trimming machine is 
shown at the stand of Messrs, R, Hornsby and 
Sons, (irantham, It is mounted on two road 
wheels, which are of large diameter, to secure light 
draught, and both of them are employed in drivin 
the working parta, the motion being sommuunicated 


by an arrangement of gearing to one of a pair of 


knives which are carried by a sliding bar projecting 
from the side of the machine, Both sides of the 
hedge may be out from the same side, so that -the 
machine may be kept on that side which is most 
convenient. The working of the machine is re- 
markably simple, and the cutting apparatus can 
either be raised or lowered to suit high or low 


each, which, single 
linder engine, are driving the dynamos for the 
electric light. A single cylinder engine of 10 horse- 
power is set a for actuating the wood-working 


machinery, anda double cylinder engine of 12 horse- 
power is used in 


nerating the current for the 
electric railway. ere are two very fine engines 
a single cylinder portable, and an improved hori 
zontal fixed—on eahibi tion, together with a 6 horse- 
power traction engine fitted with winding drum, 
stec] rope, water lifter, and suction hose, Alto- 
gether, Mossrs. Robey and Co. have on the ground 
age whose market value is well-nigh 40001. Close 

y in the machinery department Messrs. Crossley 
Brothers, Manchester, show in action two of their 
‘‘ Otto” gas engines, one of 6 horse-power nominal, 
and capable of indicating 12 horse-power actual, 
and one of 4 horse-power nominal, 


the way of driving machines in the main building, 


but some of the actual proniotors of the Exhibition 
were of opinion that in allowing them to run und 
develop power that might be utilised within the 


building, they were running a considerable risk. 


Truly, some of the prominent men of Edinburgh 
require a little education in regard to modern 


machinery, 

In our next article we shall probably have some- 
thing to say regarding several other machinery 
exhibits, including Greig’s tea-working machinery, ; 
and some notice may also be taken of the imple- 
ments and tuols used in forestry in different parts 
of the world, 





ELECTRIO LIGHTING AT THE INTER. 
NATIONAL HEALTH EXHIBITION. 


No. JII. 


Tur ILLUMINATION OF THE FOUNTAINS AND WATER 
WoRKs IN THE GROUNDS. 


Onz of the most popular of the many attractions 
at the Health Exhibition, and that which more than 
anything else renders the Wednesday and Saturday 
evenings, 4s wellas special holidays, so remunerative, 
is the brilliant exhibition of the illuminated fountains 
and‘ system of water works which have been de- 
signed upon a very novel and extensive scale by 
Sir Francis Bolton, R.E., the object, which has 
been so successfully attained, being to produce as 
many different combinations as possible of form, 
colour, total reflection, and general effect of com- 
position. 

The arrangements are as follows. In the middle 
of the ornamental water there has been con- 
atructed an island, which is in reality a ehamber 
underneath the principal group of fountain jeta. In 
this there are placed the regulating valves by which 
the various systems of fountains are controlled, 
the optical and electric light apparatus by which 
st - a) iis élguallins effects are aoe 
an e electric & tus whic 
the assistants receive their cadens fon the * com: 
manding officer,” whose position is in the tower 
just below the clock face. Upon the island, and 
therefore above the hidden roof of the chamber, 
are fixed nine fountain jets, that is to say, a high 
central jet projecting @ column of water from 
an orifice of 1} in. in diameter to a height of 120 ft., 
four jets. each having a 1-in. orifice. disposed at 


of about 65 lb, per square inch, ora 
this supply is connected di 
dlesex 
meranith. The 9- r) 


At first it was 
intended that they should do some useful work in 






jets, and be 
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the four corners of a square, of which the high jet 
is in the centre. Around each of these corner jota 
is fixed a horizontal ring 2 ft. Gin. in diameter, 
constructed of 2-in. pipe, and carrying twelve 4-in. 
jets, aud botween these corner jets are four ‘‘ dome 
and convolvulua’’ jets, the wator issuing from them 
taking the form of a dome surmounted by a lily or 
convolvulus. Around the edge of the island is a 
aot of small jets, which form a sort of wator fringe, 
and a somewhat similar set of little jets is fixed 
around the edge of the main basin. 

In this basin there are three distinct systems 
of fountains, which we may refer to as the outer, 
the middle, and the inner rings ; they carry various 
kinds of jeta, some revolving after the manner of 
a Barker's mill and scattering water with a sort of 
apiral motion, others fixed and of different shapes, 
while many are fitted with es perforated roses 
by which very beautiful effects of mist can be pro- 
duced. There is aluo a curtain of water spray 
about 39 ft. long, which is thrown u Penirage | 
in front of the cascades to such & height wn 
admit of effeota being produced upen the curtain by 
the dissolving view apparatus, ‘which ‘is in the 


The water for the whole syatem of fountains, after 
a special geteca de af nce ee by i. re 
main at a pressure, V. roughou : 

pes Sead of 160 ft. ; 
fly direct ° the Pith tend 
ater Company's pumping main a m- 
i as is carried along the 
bottom of the basin into the chamber in the d 
and there forms a square loop, of the same cross- 
section, and from which the services leading to the 
different systema of fountains take their supply. 
Hach of these service pipes is fitted with a regulat- 
ing valve by which its reapective series of fountains 
can be turned up and down, either gradually 
or suddenly, for some of the moat interesting 
effects are produced by raising one jet while another 
is lowered, or by causing a single jet, or a group of 
jets, to pulsate. In order to facilitate the prompt exe- 
cution of the orders signalled from the clock-tower 
the various mains within the chambor and their 
respective valves are painted different colours ; 
thus, the pipe which se Seae the outer set of 
fountains is painted blue, that for the middle ring 
red, for the inner ring white, black for the little 
rings encircling the corner jets on the island, and 
ellow for the fringe around the edge. It is there- 
ore only necessary to signal a colour in order to 
indicate to the assistants the particular sets of foun- 
tains to be operated. We shall, however, refer 
again to this when describing the signalling appa- 
ratus, 

Besides the various fountains above referred to, 
there is below the Albert statue, the cascade, which 
has,from the first, formed part of the permanent deco- 
rations of the Royal Horticultural Gardens, and two 
temporary water-towers, from the top of which three 
illuminated streams of water pour into the lake. In 
addition to these there are the four canals, in which 
tho only feature of interest is the illuminated device 
and cascade at the inner end of each basin, four 
Soleil lamps being used for this purpose. 

The simple, yet elaborately worked-out system, 
by which these water works are illuminated at 
night, and by which the various very charming 
effects are produced, is one of the moat interesting 
features at the Health Exhibition. In this instal- 
lation alone there are no less than 21 are lights, and 
we underatand that some 200 incandeacence lamps 
will shortly be added. The arc lamps are distributed 
aa shown by the Table on the opposite page. 

The illumination of the fountains in the central 
basin is effected partly by throwing upon them 
from tho clock-tower concentrated beams of electric 
light, both white and coloured, and Big by 
projecting from below them, by means of suitable 
optical apparatus, vertical columns of light which, by 
atrongly illuminating the water as it issues from the 

reflected by the countless oe of 
water as it b up in mid-air, fills the atmosphere 
in and around the jets with tena of thousands of 
aparkling gems of light and colour, thereby pro- 
ucing beautiful and very remarkable effecta, 

Pleasing effects are also obtained by throwi 
upon the cascades bands of differently colour 
light, or by employing the water curtain as a screen 
to receive projected by a lantern, 
while another neries of effecta are brought about by 
illuminating the central’ group of jets with concen- 
trated light and surrounding them with mist illu- 
minated by diffused light, 
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Tho arrangements by which the central fountains 
are illuminated from below will be understood by 
referring to the scoommpanying 
an illustrative diagram of the method of illumina- 
ting the central fountain than a sketch of the actual 
cori employed. Immediately below the nozzle 
of the cen 
glass GG which forms:a water-tight window in the 
roof RB of the chamber under the island, :and bel 








ow 
’ co-axial with the jet, is fixed a sixth order: 
cata-dioptrio helophote H about 28 in. in: diameter 
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built up of six reflecting zones and a central Fresnel 
lens constructed of a middle lens surrounded by 
two refracting rings, The focal length of this holo- 
phote is 150 millimetres, and it condenses all the 
upper rays emanating from a source of light at its 
focus (which lies in tho plane of its outer zone), 
into a vertical cylindrical beam of the same dia- 
meter as tho outer reflecting belt. Near the foous of 
this holophote is placed a simple arc lamp L, carrying 
a pair of carbon rods which are regulated by han 
by a simple rack and pinion adjustment ; the lower 
pencil is one of Siemens’s 18 millimetre cored 
carbons having a hard shell and soft core, and the 
upper pencil is hard carbon 16 millimetres in dia- 
meter. In this case the lower and cored carbon is 
the negative in order to get the light-giving crater 
at the bottom. The lamp is, for this reason, set at 
an angle with the horizon (but not so t as that 
shown in the diagram), and is attached by a bracket 
to a sliding block of wood, while its focal ad- 
——— can be made. The four corner jets are 
lluminated in a precisely similar way, except that 
in the place of a holophote, a horizontal Tresnel 
lens of 20 in. in diameter is employed, the lamp 
and other arrangements being exactly the same as 
for the central fountain. 

In each of the two water-towers and fitted with 
auitable optical apparatus are three Siemens focus- 
keeping lamps, each placed in such a position as to 
throw a concentrated beam of light through the 
axisof a horizontal glass tube which projects over 
the ornamental basin and through which a stream 
of water will be allowed to pass ; the effect of this 
will be that six luminous streams of water will flow 
from the top of the towers into the lake below. 
All thelamps, both in the island and in the towers, 
(that is to say, éleven lampa), are worked in 
oirouit from a new form of Siemens direct current, 


machine, to which we shall refer later on, and the 
resistances of the lamp circuits are #0 balanced by 
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means of wire and ribbon resistances (fixed in a 
small hut in the grounds), that the six Siemens 
lamps, each taking 20 ampéres of eurrent, and the 
five hand lamps each taking 60 ampbres, receive 
neither more nor less than their proper working 
current. 

The electric light 2 ror within the clock-tower 
ss Oat cueesae eee al 
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yall hh its beam 
h a window on to the foantains, (2) Asecond 
military projector fixed above the clock room and 
at the foot of Edmunds’s mast light. In this 
is a Siemens focus-keeping lamp deriving ite current 
from a Siemens alternate current machine. (3) Two 
Brush focus-keeping lamps, one on each side of the 
clock-face. and each in the foous of a silvered para- 
bolic reflector which can be directed to different 
angles of altitude and azimuth. All these lamps, 
as well as thoso on the island and in the towers, are 
fitted with suitable switches by which they may 
be thrown in or out of the circuit at any moment. 
Various colours and combinations of colours are 
given to the beams by sheets of coloured glass or 
gelatine plates in apt inthe beam in front of 
lenses, and the rapid y changing effects of colour are 
produced by a set of differently coloured gelatine 
lates drawn in succession through the path of the 
am, 
The electric signalling apparatus consists of a key- 
board of thirty-six pushes fixed inthe clock-room from 
whence the orders are givon, and these are connected 
by wires with the indicating apparatus in the island 
and on the water-towers. This latter apparatus con- 
sists of two electric bell indicators, one for giving in- 
structions respecting the valves, and the other for 
controlling the lights. Tho eight tablots in the 
‘water indicator’ are labelled respectively ‘‘Steady,”’ 
“ Red,” “Green,” ‘ Blue,” ‘ White,’ ‘ Black,” 
“‘ Centre,” and ‘‘ Yellow,” and refer to the valves 
which claps the different c bibhpue of fountains, 
and which, as we havo described, are painted with 
the above colours in order to readily distinguish them 
and to facilitate the signalling. 1e * Light indi- 
cator” has six tablets labelled respectively ‘‘ Centre 
lamp,” ‘4 Side lamps,” ‘‘ Blue,” ** Yellow,” ‘‘ Red,” 
and ‘‘Green,” There are besidesseveral electric bells, 
one largo bell labelled “On,” and a smaller bell 
‘+Of,” indicating that the water or the lights are to 
be turned on or off, the signals on the indicators 
showing to which it refers; and, in addition to these, 
there aro bells of differont tones for calling attention 
or for answering an order. The pushes on the ae 
board correspond of course with the tableta on the 
indicators, but an almost infinite number of orders 
can be conveyed by combining two or more signals 
together, and Sir }'rancia Bolton employs this means 
to indicate to the assistants, in charge of the valves 
and lights, any one of the multitudinous effects 
which he may at any moment desire to produce. 
The hand lamps and Sie:nons focus-keeping lamps 
are, as we have already pointed out, worked in 
parallel cirouit by a Siemens direct current machine 
which is fixed among the other electric lighting 
machines of the Exhibition. This machine is of 
a very interesting and novel type, and we hope on 
an early occasion to illustrate and describe it, The 
epecial feature of novelty lies in the fact that the 
armature is not coiled with wire as the Siemens 
machines usually are, but, more like some of the 
Edison machines, is built up of thick longitudinal 
bars or prisms of copper connected at the ends of 
the armature inthe manner peculiar to the Siemens 
machine. ‘This armature rotates at a speed of 773 
revolutions per minute within a magnetic field, the 
coils of which are partly in shunt and partly in 
direct circuit with the external circuit of the appa- 
ratus, which is thus in itself to a Pag extent self- 
regulating, It gives a current of amperes with 
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an electromotive force of 80 volts—equal to 33,000 
watta. 
maintained against the commutator by means of 
eprings adjusted by « screw, and 
reapect to the magnetic field is regulated by a well- 
designed worm and wormwheel adjustment fitted 


Tho contact of the commutator brushes is 


their position with 


with locking gear tv hold the brush holders in 
their moat efficient position. The current for the 
inachine is conveyed to and from the hut in the 
grounds by four well-insulated cablea cach made 
up of nineteon strands of No. 12 B.W.G. copper 
wire, and froin thence is distributed to the island 


-| and towers, the reapective currents to cach branch 


being balanced by resiatancos placed within the hut. 

The only feature of interest in the side basins 
consists in a set of spiral glass tubes, placed 
close together vertically side by side, and rotated 
alternately in opposite directions by means of an 
undershot water-wheel driven by a cascade which 
falls over them. Above this mechanical device, 
which has been constructed by Messrs. J. Defrica 
and Sons, is fixed a Soleil electric lamp behind a 
sheet of ruby or other coloured — 

‘We may mention that the whole of the hydraulic 
ts of the fountains and water works 
ve carried out by Mesars. Sim of Pim- 
lico, under the direction of Sir Francia Bolton. |... 


SSE 
PRIVATE BILL LEGISLATION. 

Wire the abruptly approaching end of the ses- 
sion, the labours of the Committees are rapidly 
drawing to a close, and we shall have but little more 
to place on record. In the Lords, since our last article, 
the Barrmill and Kilwinning Railway Bills have been 
pane as well as most of those railway Bills which 

ad successfully worked through Committee in the 
Commons. The only Bill of importance now 
before this House is that of the Barry Dock and 
Railway, which is being anee proceeded with 
before a Committee of which the Marquis of Water- 
ford is chairman. The case of the promoters has 
been completed, and the chief opponents, the Taft’ 
Vale Railway and the Marquis of Bute, are now 
endeavouring to show that the present arrange: 
ments and those contemplated at that railway and 
the docks belonging to that nobleman, are such as 
to leave little to be desired, and that the construc- 
tion of the proposed works will be of little use and 
unremunerative to the promoters. The Lincoln and 
Skegness Railway Bill has beon withdrawn. 

In the Commons, the Select Committee that 
rejected both the rival Thames communication 
achemes first considered—the Nightingale-lane Sub- 
way and the Duplex Bridge—have made a apecial 
report upon the matter in which they state that 
they are solvates & of opinion that the Duplex 
Bridge ought not to be passed, and that it is un- 
desirable that so large a sum as 2,000,000/. should 
be expended upon the construction of the subway, 
which at best could ot oe considered as a compro- 
mise, and which would have entailed an expenditure 
of a like amount further east at no distant date. 

hey then state that two moans of crossing 
the river below London Bridge are immedigtely 
required, and should receive the sanction of Parlia- 
ment; these are, first, a low-level bridge at the site 
of the rejected Duplex Bridge at Little Tower-hill, 
with two openings, each of 100 ft. clear width, 
spanned by a pivot swing bridge similar to that 
which has been erected evor the River Tyne at 
Newcastle; and, secondly, a subway at or near 
Shadwell similar to that propused by Sir Joseph 
Bazalgette in his report of 1882 to the Metropolitan 
Board of Works, and which has heen so frequently 
alluded to during the course of the inquiry. 
The Oommittee are also of opinion that the 
two ag lebiot bodies of London, the Corporation 
and the Metropolitan Board of Works, and not a 
private company, should undertake these works, and 
suggest that the Corporation should build the bridge 
vut of the funds of the Bridge House Estate, which, 
according tu a letter from the Chamborlain to the 
Remembrancer, dated June 28, 1884, appears to 
be in a condition so favourable as to be ablo 
satisfactorily to bear the proposed burden of raisin 
a sum of 760,000/., which is the amount required. 
The subway at Shadwell might, on the other hand, 
be advantageously carried out simultaneously by the 
Metropolitan Board of Works; no montion, how- 
evor, is made of the dosirability or othrrwise of 
continuing the coal and wine duties upon which 
the fate of this subway rested in 1882. 

In view of the mass of evidence given before this 
Committee, however, it is impossible, in spite of 
the above-mentioned report, to consider the ques- 
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any means settled, There are many, in fact, who 
believe that Parliament would never sanction « pro- 
i for = bridge as is recommended, i 
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is maintained that the liability of the passage over 
it to be blocked at uncertain intervals, and possibly 
for a long time, would dislocate the free current of 
trafiic over it, and the s tion thus caused would 
make itself injuriously felt in all the important 
thoroughfares near ita approaches on both sides, 
such as Thames-street, Hastcheap, and Tooley- 
atreet, 

On the announcement of the decision of the com- 
mittee, the Metropolitan Board of Works stated 
that they would not proceed further with that part 
of their Bill which related to the establishment at 
Greenwich and Woolwich of steam ferries with the 
necessary piers and approaches, That part of their 
Bill relating to the change in position of their 
authorised new Battersea Bridge was then pro- 
ceeded with. This structure, as originally sanc- 
tioned, was so Inid out as to enable the existing 
timber bridge to be maintained temporarily, but 
this necessitated a rather unsightly bend in the 
approach, and permitted the avoidance of some 
costly property on the Battersea side of the river. 
This was opposed unsuccessfully in both houses by 
the Wandsworth Board of Works. It is now pro- 
posed to take the direct line and incur the expense 
of acquiring the property in question, but the 
carrying out of the amended project involves either 
the closing fur 24 years of this route acroas the 
river to some 8000 daily passengers, lengthen- 
ing their journey about half a mile, or the con- 
struction of a temporary bridge at a cost of about 
10,000. Aftor some days’ discussion the Bill was 
passed, a compromise having been come to by 
which the Motropolitan Board of Works agreed tu 
maintain a sufficient footway across the rivor at 
this spot during the construction of the new bridge. 
This is a satisfactory arrangomont, and contrasts 
favourably with the obstinate refusal, until within 
the last few years, of the First Commissioner to 
allow the passage across St. James's Park to remain 
open after dusk, a refusal which entailed o longer 
journey, and far greater inconvenience to a larger 
number of people, than that which the closing of 
Battorsea Bridgo would have caused, 

The Bill of the Corporation for the acquisition 
of the undertaking and property of the unsuccessful 
Thamea Steain Forry Company, and for the estab- 
lishmont of similar communication on other parts 
of the river was then passed without opposition. 

The only. Bill of importance now in committee in 
this House is that of the Manchester Ship Oanal, 
which is being discussed before Mr. Sclater Booth 
and, three other members. The principal interest, 
as in the contest here last yoar, is centred in the 
navigation question, the opponents alleging that, 
though undoubted advantages would result from the 
formation of the training walls in the upper estuary, 
yet the possibility of accretion being formed behind 
them, and of thus diminishing the tidal capacity 
and scouring power of the river, is so iinportant in 
its effects that on no account should the scheme be 
sanctioned whilst it contains such an clement of 
evil. On the other hand, the promoters say, the 
evidence of experts who appeared both for and 

inat the scheme has proved the absolute certainty 
of the good effects arising from the ee ah works, 
and but the bare possibility of the evil result. 
Supposing that there should be accretion, us is so 
matic dreaded, it can be but small and very slow in 
progress, and there is one thing to be said in its 
favour should it take place, the site of material is 
known, and it can no longer float up and down 
with the tide, to find a probable resting place on 
the bar, where its presence is so much dreaded, 

Great progress has been made with this case, and 
all the evidence is being curtailed as much as 
possible, so as to prevent its failure through lapse 
of time. 


THE HEALTH EXHIBITION. 
Envcationat Exutsrrs,—No. LIL 
Tux next rooms of the Technicul Institute which 
we proceeded to examine wore those allotted to the 
French Ministry of Public Instruction. Here we 


it 

its of auch. scheme that. ¢ 
requirement ‘of ‘thet'om tke ver ‘but Would “wn- 
eat ae ‘“sprejadion oe q"  sometewotien 


pring betrrowt ita siteand London Bridge. Farther, | th 
t is main 


ENGINEERING, 


in the Government schools of various 
collection of schoolwork generally. 


We noticed that a vigorous 


grades and a 


SS ae in such 
as ocatpentry, modelling, turnery, 
enabling the youths to soqtire some 
is syatem the rare advantage of offeri 

opportunities for sae hhin, Arne dispositions an 
natural bent. It would be interesting to know how 
far such a system—which is he in its tentative 
atage—has been found applicable and what results 
it has produced. The idea is certainly good, — 
rience alone can establish its praoticability. We 
must say that the specimens of work sent from 
these embryo technical schools of the Department 
du Nord, are very good. We had just a shade of 
scepticism about the genuineness of a few of them, 
which, however, was quickly dispelled by the in- 
formation courteously given us by the representa- 
tive of the French Educational Department, M. 
Buisson. 

A step from the cases containing these attractive 
specimens of boyish mechanical skill, we met a 
small collection which appeared to have a merit 
quite eu generis. It consists of articles carved in 
wood, early attempts in ironwork, and an unpre- 
tentious scientific collection, made in their free 
hours, by the little bereaved ones of the Orphanage, 
founded at Cempuis, by the generous philan- 
thropist M. Prévoat, 

e have already pointed out the great care be- 
stowed in French schools upon the study of draw- 
ing, Such a valuable subject is not relegated, as 
with us, to the group of optional studies, but is 
mado an integral part of the school course, It is 
true something has been done for us by the South 
Kensington authorities to wake up tho country 
from its deplorable lethargy ; but it is none the 
less true that we are far—very far-—-behind our 
Oontinontal neighbours in this matter. For one 
art student in this metropolis, you will find a 
score in Paris ; and as to proficiency, the difference 
will become unpleagantly patent tu any one who 
will spend a few hours in comparing our drawings 
with these frum the Ville de Paris. There seems 
to bo aconsensus of opinion that much good will 
result from the scholastic exhibition ; let us hope 
that it will give a much necded impetus to ite 
study, not only of freehand, ornament, and figure 
drawing, but also to the careful study of geometrical 
and linear drawing, and the applications of art to 
industrial design. 

Turning our attention to educational appliances, 
we exumined the political and physical maps sup- 
plied to schools by the Government. Some of 
these wore excollont ; there were others, however, 
that could be improved in every respect save that 
of cost. These wall maps are not all supplied by 
the same publisher, the Government discounte- 
nancing the principle of monoply and purchasing the 
best article whorover it may be found. ith 
respect to terrestrial globes, we noticed with satis- 
faction the almost total absence of those finely 
coloured, neatly delineated, and expensive toya of 
the past generation. In their stead we found 
good sized blackened aoe with which an able 
master con appositely illustrate, and that not to a 
small group but toa wholo class, the principles of 
mathematical and Byece geography, Akin to 
these geographical adjuncts were the tableauc- 
cartes, or outline wall maps drawn on slated cloth 
and intended to be filled in with chalk, according 
to the directions of the teacher, Unfortunately 
those maps are found to be somewhat inconvenient 
rae tu the practical difficulty of easily cleaning 

om. 

We also found in this section another useful class 
of school appurtenances, viz., natural history charts, 
and models. The collection of M, Emile Deyrolle 
is pre-eminent for ita general excellence, illustrat- 
ing as it does so beautifully the leading types of the 
animal, vegetable, and mineral kingdoms. That 
of M. Armongaud representa a number of trades 
and industries, and is especially designed for school 
decorative purposes, The collection of the late 
Dr. Auzoux comprises the finest models of human 
comparative anatomy and botany ever made. Each 
model—and there are 150 in the complete collec- 
tion—is built up of solid pieces, which may easily be 
removed as in the process of actual dissection, and 
also easily readjusted again, Such delicate and accu- 
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specimens of scientific work necessarily require 


much labour and skill, and hence it is not surpris- 
ing to find that their acquisition involves an ex- 
financial resources of many of 





Ro. Besides oorele 
manual skill, | 


publishing trade associated together for the bette 
a, and advancement of. their mutual in- 
terests. Some of their science books are favourably 
known in this country, as the works of D 
Fernet, and Langlebert. . 

Leaving the J'rench section we proceeded to- 
wards the Belgian annexe, regretting somewhat 
that this branch of the Educational Exhibition 
should be so far away from the main trunk, But 
we were well repaid by the variety and complete- 
ness of the Belgian exhibits. Here n wo 
realised the advantages of a systematic classification 
indicating that one organising mind had planned 
a eee over the whole arrangement. 

[Taking up in succession a few of the well 
bound albuma of class-work, we noticed that they 
contained not the papers of picked scholars, but 
those written out by the whole class for oxamina- 
tional tests, or in the ordinary routine of school 
work. These were compositions in French and 
Flemish, specimens of map-drawing, arithmetic, 
physics, chemistry, and physiography. A cursory 

spection showed that great care is bestowed in 
these elementary schools in the correction of home 
work. It is not hastily dismissed with a general 
vivd voce correction, but is minutely controlled b 
painstaking teachers. Doubtless the vigilant soli- 
citude of Belgian inspectors serves as a check to 
remissness, and contributes to keep the teaching 
staff up to a high degree of efficiency, 

The exhibits from the normal schools are nume- 
rous, interesting, and suggestive. These trainin 
colleges, as we would call them, seem to be directe 
by an ardent and cultured body of men, who with 
judicious eclecticism, asssimilate whatever they find 
in other countries that may best promote the educa- 
tional interests of thelr own, It ia well, however, 
to always remember from what quarter a method, 
a aystom, or an idea has been borrowed so as tu 
give every one hisdue. This, we fear, some authori- 
tative writers of that interesting kingdom of 
Bolgium occasionally fail todo. We were listening, 
not long since, to a conference given in tho theatre 
of the Technical Institute by the director of one of 
these Bolgian training colleges, and we were quite 
amazed to hear the large claims made by the 
conférencter for ie, cae discoveries of his 
country. Despite this idiosynoracy into which eclec- 
ticiam often lapses we admire the intelligent method 
in which these colleges train the future toachers 
of the country. Every effort is made to give them 
a practical turn and enable them to provide, in an 
emergency, whatever they may require for class 
illustration, Thoy havo to draw the plan of their 
school, ita play-ground, and surroundings; then 4 

lan of the parish, the city, and its environs; and 
astly a sketch map of the whole province; they are 
taught to build up with slips of paper their own 
hypsometrical maps, and are required to cut out of 
cardboard all sorta of geometrical forms. 

The effects of such a thoroughly practical system 
of training are visible even in the elementary 
schools, in which the youthful scientists of the 
rural districts, aglow with enthusiasm for the 
arcana of nature, are wont to chip off pieces of 
rocks, to gather specimens of plants, and collect 
samples of the local industries. With these tro- 
pluie, won in their leisure hours, they form their 

rbaria and build up school museums which they 
learn to cherish as their monumentwm are perennius. 
Many of these juvenile attempts at practical science 
may be seen among the exhibits from the Govern- 
ment schouls, and are well worthy a passing notice. 

There are two other collective exhibits in this 
section, besides that of the Ministry of Public 
Instruction, viz., that of the City of Antwerp and 
the adjacent one of the Christian Brothers. 

The first includes numerous albums of excellent 
class-work, articles of furniture, school museums, 
and wall-maps. These last make rather a conspi- 
cuous show. We use this word designedly, such 
maps appearing quite unsuited for class purposes. 
They would add to the decoration of a railway 
atation, but would be out of place in a achoolroom, 
They are leas maps than gaudy. panoramas, 
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The second collective exhibit shows the methods 
followed and results obtained by the Christian 
Brothers in Belgium. Every branch, from the 
elements of arithmetic to theoretical mechanics and 
moe Nel pai vy, is illustrated by albums and 
portfolicg of very good 
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schools, churches, d&c., made after the subjects had 
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the details and working plans are placed just below 


the overhanging designs, in order to facilitate in- 
apection and invite criticism. As the work of young 
men, this collection is exceedingly good, and worthy 
of comparison with many of the elaborate drawings 
of professed architects which adorn the walls of the 
neighbouring compartments. As the collective 
work of one single achool, it is unsurpassed in the 
Exhibition. 

Among the numerous educational appliances, we 
noticed a very fine series of photographs of the 
principal monuments and buildings of Belgium, 
these beautiful specimens of photography bein 
supplied by the State to the eae colleges. M 
Windels has prepared a number of charts repre- 
senting ethnographical types, a fow of which, we 
confess, were quite new to us, Of greater oduca- 
tional value are his models of animals reduced to 
the same convenient scale for the sake of com- 
parative study. 

M. Arens shows an arithmometer which is by 
far the best we have seen. It is largo and sub- 
stantially made. It gives accurate representations 
of the metrical units, explains the formation of 
fractions and the theory of decimals, and illustrates 
@ variety of properties of numbers and quantitics, 
such as the aquare and cube of a binomial. This 
instrument reminded us of tho words of an eminent 
contemporary writer, ‘‘It is by arithmotic,” says 
Mr, Fitch, ‘‘ more than by any other other subject 
in the school course, that the art of thinking— 
one ee closely, logically-—can be effectively 
taught.” 

Brother Mémoire, of Malonno, exhibits his well- 
known models for the study and illustration of the 

rinciples of projections, whilst several of his col- 
eagues show their works’on mothod, schvol govern- 
ment, literature, acionco, and natural history. 

Lastly, Mr. Dierckx exhibits a mothod of writing 
devised by him, which has several features to re- 
commend it. 

On the whole the exhibits from Belgium woll 
deserve the careful examination of all who may be 
immediately interested in the work of education, 
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NOTES, 


A Sturtr SunsHine Recorper. 

Proressok Hexsert Macizop, of Cooper's Hill 
Engineering College, has devised a simple and 
effective sunshine recorder by merely placing a 
coee bottle of water (or water lons) in front of 
.the lens of a camera, in such a position that the 
focusssed ray falls on a sheet of sensitised papor 
spread on the bottom of the camera box. A curved 
white line or band is produced on the paper as the 
re revolves, and whon clouds cross the sun the line 
atops. 


SOLDERING ALUMINIUM, 

_ he use of aluminium in the arts has been much 
restricted by our ignorance of any method of 
soldering it, either to*itaelf or other motals. Now, 
however, a French engineer, M. Bourbouze, has 
discovered a way of effecting both classes of the 
operation with ease. The process consists in 
plating both surfaces to be soldered, not with pure 
tin, but alloys of tin and zine, or tin, bismuth, and 
aluminium, &c. Good results are obtained with 
all such alloys, but those containing tin and 
aluminium are best. They should contain different 
proportions, according to the work the soldered 
parts have to do. For parts to be fashioned after 
soldering, the alloy should be composed of 45 parts 
of tin and 10 of aluminium, as it is sufficiently 
malleable to resist the hammer. Pieces thus united 
can also be turned. Parta which have not to be 
worked aftet being] soldered, may be united with a 
soft solder of tin containing less aluminium. This 
laat solder can be applied with a hot soldering iron, 


as one solders white iron, or even with a flame, 













 Rishetade teins wad 


Neither of these solders requires any prior pre- 
paration of the pieces to be soldered. It suffices to 
apply the solder, and extend it by help of the iron 
over the parts to be joined. When, however, it is 
desired to solder cortain metals with aluminium, it 
ia beat to plate the of the metals to be soldered 
with poe ie It is sufficient then to spply to the 
part the aluminium plated with alloy, and to finish 
the operation in the usual manner. 
Tax Ammnioaw ASSOCIATION FOR THE ADVANCE- 


MENT OF SCIENCE. 
The annual meeting of the American Association 


All| for;the Advancement of Science is to be held this 


year at Philadelphia, and the members of the 
section for’ mechanical science are striving to 
make this one of the most important gatherings of 
engineers, and of those interested in mechanical 
acience, ever held. They have appointed a com- 
mittee, of which Mr. J. Burkett Webb, of Cornell 
University, Ithica, N.Y., is the secretary, to issue 
invitations to all persons interested, and parti- 
cularly to the members of the British Association, 
which is this year to meet in Montreal. Arrange- 
ments have been made to the members to 
Philadelphia on September 3, in time for the open- 
ing of the Electrical Exhibition. Anyone willing 
to join the American Association, or to contribute 
papors, is requested to apply to the secretary. 


THs Conpuctivity oF Saline So.vrions, 

The electric conductivity of different salts dis- 
solved in water varies in a complicated mannor 
with the degree of concentration, 
no general law or empirical formula on the subject. 
M. Bouty, the French physicist, has been studying 
the matter by means of solutions so diluted that 
thoir densities and viscosities were practically the 
sume as that of pure water, although their conduc- 
tivities varied enormously. Hoe finds that the con- 
ductivity is connected with their chemical constitu- 
tion by a simple law. Let p be the weight of salt 
contained in unit weight of the solution, e the 
chemical equivalent, c the conductivity of a liquid 
cylinder of unit length and section. Thore is for 
each salt a value p, for p, below which the conduc- 
tivity varies proportionally to the weight of salt dis- 
solved. Compared among themselvos the conduc- 
tivities of different salts are in inversc ratio to the 


p 


equivalent, and we can writec=k — , whore k is a 


co-efficient, the same forall the neutral salts studied 
by M. Bouty. Making p=e, that is, considering 
the solutiona which contain in tho saine volume an 
oF pa of different salts, i.¢,, the same number 
of molecules, the conductivity c is the samo for all. 
The molecular conductivity of all the neutral salta is 
found the same. For salts which orystalliso anhy- 
drously the law is exactly verified from , agg to gdoos 
but for hydrated salts it is necessary to go below 
these limits, and their conductivity ubeys the law 
better as thoir dilution augmonts, 


CarpirF Watrr Supply. 

The Bill for supplying Cardiff and its district, 
which includes Penarth and other outlying places, 
with water from a new source at the foot of the 
Breconshire Beacons, and distant 32 miles from 
Cardiff, was passed by a Committee of the House of 
Lords on the 16th inst., having previously passed o 
Special Committee of the House of Commons. Tho 
very extraordinary growth of Cardiff and Penarth 
has altogether outstripped the capabilities of the 
existing wator works, and to meet immediate and 
future demands for water it was imperatively noces- 
sary to seek for other sources of supply. Mr, J. A. 
B, Williams, tho water works engineer tu the corpo- 
ration, acting on their instructions,” reported in 
1881 on every available source, and recoinmended 
the Brecon Beacon source as being pre-eminently 
tho best from all points of view. Tho Bill just 
passed through Parliament is substantially the same 
scheme as that then recommonded, and provides 
three large storage reservoirs of a united capacity 
of 1159 million gallons, with reducing reservuirs at 
four points along the route of the main from the 
storage reservoirs to Qardiff. Also a high-levol 
service roservoir at Rhubina, A large storage re- 
servoir, to contain 300 million gallons, at Lianishen, 
adjoining the present reservuir, is now in progress 
under the powers obtained in 1879, The esti- 


mated cost of the works included in the Bill is 
373,000/. 
Parliament by a combination of millowners and 


The Bill was opposed in both Houses of 
other parties interested in the water of the Taff Faur 


As yot there is 
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River, but was passed unaltered. The engineer for 
the works is Mr. J. A. B. Williams, M. Inst. C.E., 
of Oardiff, and the following eminent engineers 
assisted and gave evidence in support of the Bill, 
viz., Mr. J. F. Bateman, F.R.S.; Mr. T. Hawks- 
ley, ¥.R.8. ; Mr. J. Mansergh, M. Inst, 0.E. ; and 

r. G@. H. Hill, M. Inst. O.E. Oardiff is to be 
congratulated on obtaining one of the finest gather- 
ing grounds in the kingdom fora pure and abun- 
dant supply of water. . 


Exectrie Licet Wires any Liaatxine, 

A curious accident recently happened at the new 
drill hall of the State University of Minneapolis, 
On June 12, in the afternoon, this building, which 
atands on a bluff overlooking the Falls of St. An- 
thony, was used as a concert room, about 1000 
children being in the orchestra and 3000 in the 
auditorium. During the festival, at which Madame 
Nilsson assisted, a thunderstorm arose, and it was 
noticed that the electric lamps wero affected from 
time to time. Suddenly there was a loud report or 
thunderclap, and fireballs were seen travelling along 
the overhead electric light wires running from the 
building. Subsequent examination showed that 
the building had beon struck by lightning, The 
flagstaff over the dvor was shattered, and the 
splinters had broken the glass of a skylight. There 
was a metal ball on the flagstaff about 50 ft, from 
the wires, and to pass from this ball to the wires the 
discharge traversed tho flagataff and a beam which 
were wet with rain, then passed down an iron bolt 
running througha piece of timber, from which it leaped 
to the electric wires and escaped to earth, This acci- 
dent clearly points to the necessity for somo pre- 
caution in the running of these aerial electric wires 
into buildings. For though they make good earth 
connections, and jetael lightning conductors, it is 
to be remembered that they only act as partial and 
therefore imperfect rods. Now an imperfect light- 
ning rod is often more dangerous than nono at all, 
sinco it may invite and direct ao discharge when 
without it there would be none, It seems fair to 
conclude from the accident at Minneapolia that had 
the wires not offered a goud avenue of discharge to 
garth there might have been no destructive acci- 
dont at all. It must not be forgotten that a light- 
ning discharge always takes place where ita road 
to earth is facilitated by some means or other, 
in other words, at the point of loast resistance, and 
hence if the.entry of wires into a building is con- 
ducted in such a way that prominent points of it, 
such as steeples, flagstatis, and so on, are brought 
within discharging distance of the wires, without 
any intermediate conductur, we may oxpect acci- 
dents. Wo may add that Mr. Noyes, foreman of 
the Brush Company, while at work on the wires 
during the accident, ond in the act of splicing, was 
for a few moments rondered insensible, and on 
descending afterwards tu the ground he felt an 
intense pain in his right foot. On examining it he 
found that tho bolt had struck his leg* below the 
knee, tearing the clothing tv shreds, bursting open 
the boot from tue to heel, and blistering the flesh 
as with a hot iron. e 


Water Surrry In SouTH AvstRALia. 

Drought is the far too frequently recurring curse 
of the antipodean colonies, and the Government of 
South Australia appears to be setting a good example 
as regards the attention which it is giving to the 
improvement of the water eapply of that vast pro- 
vince, In the course of the past financial year, 
twelve reservoirs have been cleaned out and fur- 
nished with ap ia appliances under contract in 
the hundreds of Cavan fi Crozier, Counatto, Pichi- 
richi, Wirrearta, and Erskine, and at Farina. <A 
well in the township of Wilson has also beon fitted 
with a pump, windmill, and tanks. The Govern- 
ment construction parties have deoponed, improved, 
and fitted with appliances sevon wells in the 
hundreds of Appila, Bondleby, Coomooroo, Eurelia, 
Woulyena, and at Farina and Hawk's Nest, in the 
hundred of Covlinong. An important work has 
been carried out in forming Lake Edith into a 
natural reservoir. This was done by constructing 
a dum with steam excavating machinery, which has 
since been removed to another site. As rogards 
works in progress under contract, it may be added 
that at Traveller's Rest, in the hundred vf Coglin, 
awell bore has been put down 800 ft., with the 
result, so far, that a small supply of good wacer has 
been obtained. Three wells were commenced by 
Government construction parties on the Mount 
Browne-road, near the boundary of the province, and 
were stopped for want of water. These works are 
now let on contract. Trial wells aro being sunk at 


94 


various points on the Overland Telegraph line, and 
on the route from Hergott Springs to Diamantina, 
Tanks of varying capacity are being constructed in 
the townships of Cowell, Franklin Harbour, Cool- 
anna, near Streaky Bay, and Oorrie, Franklin 

arbour. Repairs are being effected to the 
reservoirs in the hundreds of Yarrah, Everard, 
Lindley, Tickera, Pichirichi, and Worra. Storage 
tanks are being furnished, with a Pine main, at the 
springs, Endunda, and tanks and sheds are being 
constructed on the route from Fowler's Bay to 
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Ooldea. The well-borings, which have been carried | Wa) 


on by the Government construction parties, are ex- 
tremely interesting. Tho bore at Tarkannia is down 
1220 ft., and good water was struck on April 12, which 
rose a considerable height above the surface, and con- 
tinues tu flow from the pipe. At Dublin a bore has 
been put down 383ft. A large supply of brackish 
wator was struck at 317 ft., and rose to within 14 ft. 
of the surface. At Perryton a boro has been put 
down 260ft., but no water has been obtained so 
far. At Willochra the bore has been sunk to the 
depth of 356 ft, Salt water was atruck at d42ft., 
and rose to within 30ft. from the surface. It is 
thought that there is a good prospect of ob- 
taining good water here by sinking o little 
farther. Brackish water has been obtained at 


Willowie, whore the bore has reached a depth of | haul 


326 ft., and at Gibson’s Camp, on the Port Augusta 
and Coondambo-road, very brackish water has been 
atruck, the bore now being down a depth of 02 ft. 


only, Well-sinking operations are being conducted | Tuead 


with varying success on the road from Port 
Augustato Coondambo, Trial wells are being sunk 
on the route to the Musgrave Ranges, the fad 
now working between Arckaringa Creek and the 
Everard Ranges. New wells have been put down 
in Nantawarra, Hundred Goyder, township of 
Belton, Hundred Errilpa, and near Callington, in 
Hundred Morarta. Reservoira have been constructed 
on some of the more important stock rvutes. The 
first reservoir oxcavated waa that at Ketchowla, 
which has a capacity of 5,000,000 gallons, and was 
filled to overflowing by recent heavy rains, At 
present on this route to the Barrier Ranges two 
reservoirs, which are tu be 240 ft. square and 20 ft. 
deep when completed, are being constructed. The 
first of theso has been excavated to a depth of 
9 ft, O in., and the catchpit has also been con- 
structed. The second reservoir has been an a 
out tu a depth of 8 ft. Gin., and the catchpit has 
beon made. Both catchpits were filled by recent 
rains. On the route from Port Augusta to Coon- 
dambo one reservoir has been excavated to the 
depth of 11 ft. 9 in., and another to the depth of 
3 tb. and at the Port Linooln Gap on the route from 
Port Auguata to Yardea, the work of making 
another reservoir haa advanced tu the depth of 
7ft,Gin, On the route from Hergott Springs to 
Diamantina, the construction of a dam has just been 
commenced in the Clayton Creek at Wyenleura,. 


fee cee Serre Anema] 

Tus Nationa, Smoxu AnateMENT InstiTuTion,—In 
the report submitted on July 10 the Council of the 
Nemional Sinoke Abatement Institution call attention to 
the greater interest evinced in the large towns of the 
country in the suppreasionfof tho smoke nuisance, and to 
the way in which the hands of the local authorities are 
thus strengthened, Since last year somé of the re 
bakeries have adopted gas-heated and other modified 
furnaces, and are now producing no emoke whatover, The 
number of gas engines at work has increased largely, and 
it in ostimated that there are 6000 of them in London 
alone. Domeatic fireplaces show i of improvement 
and are being made shallower from back to front, as wel 
as being modified in other ways, Coke can be obtained 
from the chief gas companies, and can be made to burn 
alone, or mixed with coal, in modern grates, In the manu- 
facture of coke various methods of recovering and utilising 
the volatile constituents of coal have heon further per- 
fected and applied. The Council have given special 
attention to the Jameson process, as it is applicable to the 
common descriptions of coke oven. It has been found to 
produce excellent coke, together with oil and apes | 
worth from 1s. to 3s, 3d. per ton, Several new systema o 
steam bvilers and furnaces have been teated. Two of 
these were of American invention, both based on Mallett's 
system, called ‘controlled combustion.” Among the 

Hers texted war one with flues of curved or “quad: 
rantal” form, This, it is stated, was found efficient and 
superior for generating steam to the common type of 
vertical boilers, An exhaustive series of tests of gas 
stoves and grates, gas boilers, gaa regulators, and other 
gas appliances, have been conducted for the Gas Com: 
mittee of the recent Crystal Palace Exhibition by Mr. D. 
K. Clark. These tests have proved, it is atated, that 
under 20 per cent. of the heat generated in gas cook 
stoves ix directly utilised in cooking a joint, while in gas 
heating atoves of the best construction the pre on 
util sometimes reaches 90 percent. A co on of 
heating and smoke abating apparatus is being shown at 
the Parkes Museum. 





ENGINEERING, 


NOTES FROM THE SOUTH-WEST, 

South Wales Institute of Engineers. A. mee of this 
Institute was held on Thursday at Cardiff, Mr. Col. 
uhoun, manager of the Tredegar Iron Works, presided. 

he president delivered an inaugural address. After 
briefly tracing the history of the South Wales coal trade 
from the opening of the Glamorgan Canal, in 1796, down 
to the present time, he observed: With the exception of 
Northiand South Durham this hase er output than 
any of the other mining districts, But the increase over 
1882 is no less than 2,158,055 , being double the in- 
orease of Yorkshire, and about four times that of North 
and South Durham. Coal is the bone of South 
ales, and it ia a matter of pre-eminent importanos that 
those entrusted with the management of collicries should 
apply themselves assiduously to keep with the 
neweat discoveries that are found most suitable for each 
particular sree Ale colliery, Of late years many im- 
rovements have been adopted in the method of worki 
he various neams of coal, in the introduction of mechani: 
cal ventilation, and in the numerous appliances for the 
A hespead security of the workmen and the prevention of 
isastrous accidents to the mines, In sinking operations 
two notable inatances may be mentioned in Monmouth- 
shire and in the Aberdare Valley, where rock drills and 
dynamite skilfully applied have won the coal with a 
rapidity hitherto unsurpassed in South Wales, <A very 
important item in the coat of working coal is that of 
haulage. The pits are now sunk to a considerable depth, 
and u economical grounds it is absolutely necessary 
to work larger areas of coal, The maintenanco of a large 
establishmont of horses, with the small quantity of coal 
ed per horse, has led to the introduction of various 
systems of underground haulage by machinery. 


Institution of Mechanical Engineers. ~The summer 
meeting of this Institution will commence at Cardiff on 
ay, August 5. The proceedings will open with 
® reception by the mayor (Mr. R. Bird) in the lecture 
theatre attached to the public hall. At half-past ten 
the members will adjourn to the main hall, where the 
president, Mr. I, Lowthian Bell, F.R.S., will deliver his 
inaugural address, and the following papers, or, at least, 
as many of them as pee 6, will be and discussed : 
‘On Recent Coal 8 nipping Machinery at the Bute Docks, 
Cardiff,” by Mr, J. M‘Connochie, of Cardiff ; ‘' Desorip- 
tion of the New Locomotive Running Shed of the Taff 
Vale Railway, Cathaya,” by Mr. C, H. Riches, of Car. 
diff ; ‘' Deacription of the Francke ‘Tina,’ or Vat Process 
for the Amalgamation of Silver Ores,” by Mr, E. P. 
Rathbone, of London; On the Use of Petroleum 
Refuse as Fuel in Locomotive Engines,” by Mr, T. 
Urquhart, of Russia; ‘On the Causes and Remedies of 
Corrosion in Marine Boilers,” by Mr. J. H. Hallett, of 
Cardiff; ‘On the Mineral Wagoun of South Wales,” by 
Mr, A. Slater, of Gloucester; ‘On the poe of 
Electro-Magnets to the Working of Railway Signals and 
Points,” by Mr, J, A. Timmis, of London. 


Dock Matters at Bristol,—All difficulties in the way of 
the acquisition by the Bristol Town Council of the out: 
side docks at Briatol, may now be said to have been over: 
come, After a great deal of negutiation, the Groat 
Weatern Railway Company and the Midland Railway 
Company have agreed to a differential rate of 24d. per 
ton in favour of the city being allowed on ships and 
ateamers of all sizes. As the consideration for the aalo of 
the undortakings, the Town Council is to iasue to three 
directors of each of the several companies, to be nominated 
in that behalf, Briatol corporation atock of the following 
amounts on the Ist of September, 1884, which is 
transfer days.” To the Avonmouth copes & first 
instalment, 290,000/,; to the Avonmouth 
Company, 160,000/. ; and to the Portishead Company, as 
& firat instalment, 175,000/,; and on the transfer of the 
Portishead Warehouse Undertaking to the Town Oounceil 
a further or second instalment to the Portishead Qom- 

ay 50,000, Subject to certain apenas deductions 
the own Council is alao to make the ollowing payments 
on the lat of Septembor, 1889. To the Avonmouth Com. 

any, as a Becond instalment, 75,000/. ; and to the Portis- 

ead Company, as a third instalment, 25,000/, 





Dowlats.—Drought difficulties appear to be disappear- 
ing. The leakage in the side of the pond at Cleharris has 
now been repaired, and, thanks tu the heavy rains, the 
pond has been tolerably well filled with water. The 
pond at Penwaunfawr, made for the new Copper Com- 
pany’s washing machine in the top yard, shows no sign 
of the draw upon it through having supplied the whole 


of the Lower Works, while the quantity of water in the | E 


ponds between Pengwern and Pengarnddu give promise 
of keeping the Upper Works in a state of activity for 
some time to come. 


Bristol and South Wales Railway Wayon Company, 
Limited.—The directors of this company have resolved 
recommend a dividend for the past half-year at the rate 
of 10 per cont. per annum. 


Carsig-—_There has been no material change in steam 
coal, In the patont fuel trade the better state of affairs 
noticed recente still continues, and, in consequence, 
prices are slightly firmor. The house coal trade is quiet, 
and no great amount of animation is anticipated for some 
little time to come. The iron ore trade does not yet show 
any marked improvement. Laat week’s clearances oom- 
rised 152,404 tons of coal, 2150 tons of iron, 1780 tone of 
uel, and 00 tons of coke, From Bilbao there were 
ved 6802 tong of iron ore, and 8288 tons came to hand 
from other sources, 


Newport.—The best qualities of steam coal have been 
in fair request, but for secondary qualities, as slao for 
house coal, the demand has been sasy. The quantity of 
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ore which has arrived has been comparatively small ; 
taking the tone of the market ronwvally there is not any 
material alteration to record. The clearanosa of iron, 
&c,, have been but small, the total being 2400 tons for- 
warded to the following destinations: New York, 1550 
tons; Campane, 850 tons. Last week's coal clearances 
amotinted to 64,780 tons, From Bilbao there arrived 3850 
tons of iron ore, and 3650 tons came to hand from other 
sources, 


Shipbuilding on the Bristol Channel.—In his inaugural 
address tv the South Wales Institute of Engineers, the 
preaident (Mr. J, Oelquhoun) observed ; ‘‘ The gross ton- 
nage of vessels built in iron and steel in the United King: 
dom during the last three years is as follows. In 188), 
780,686 tons; 1882, 918,519 tonsa; 1888, 1,012,735 tons. 
The number and tonnage of iron and steel 
for classification in Lloyd’s Register in the Bristol 
Channel during the same period was, in 1881, 1 vessel for 
1882, 7 vessels, 2446 tons, and in 1883, 17 veu- 
tons. The number of vessels being built on 
the Slat of March, 1884, was, 5 of steel, the tonn 
being 2705, and 17 of iron, the tonnage being 4695. 
Chepstow has been the most important shipbuilding 
place, and from 1870 to this date has bullt. 12,700 

gross red tonnage. This, although show- 
rs Seer advance, points to the fact that it would ba 
interesting ¢o discover a reason why this industry has not 








received ter attention from the enterprising people 
who are ely concerned in the prosperity of South 
Wales. It has been alleged that until the iron and steel 


manufacturers compete in price with those of the North, 
and deliver the plates promptly, there will be no great 
amount of shipbuilding; while, on the other hand, it is 
affirmed that the principal difficulty is in attracting 
akilled labour. The men on the Clyde, Tyne, and Wear 
have had a long practical training, and possibly could not 
permanently be removed to a new sphere of labour, with- 
out many difficulties and disadvantages. But the energy 
and aig bepe which have been displayed nf capitalists 
in other branches of trade would no doubt devise some 
ve of gradually obtaining all the skilled people re- 
quired. 


The Mechanieal Engineera at Ourdif.-The following 
works will be open to the members of the Inutitution of 
Mechanical Engineers during their approaching visit to 
South Wales.—Cardiff : Bute Dooks (entrance end), Car- 
diff junction dry dock and engineering works, Dumfries 
ship-repairing and engingering works. Bute dock, 
Wallsend ahipway and engineering works, neside 
engine works, Khymney way :locomotive shops, 
Thausis sulphur and copper works, Adamadown fire-brick 
works, paint works, Bute gas works, Crown Preserved 
Coal Company's fuel elevator, Hill's dry docks and engi- 
neering works Vale railway locomotive running 
shed, Taff Vale railway carriage and wagon works, 
Cardiff as works (old works), steam bakery, Taff Vale 
railway locomotive shops, Mount Stuart dry docks, Bute 
shipbuilding and ongineering works, Lioyd’s Bute proving 
house, (Jrangetown gas works, Grangetown ropo works, 
steam dye works, Penarth docks, and Penarth alipway 
and engineering works. Newport: Alexandra Docks, 
Cambrian foundry and engineering works, Mordey 
Carney, and Co.'s shipbuilding works and dry docks, and 
Emlyn foundry and machinery stores. 


Bristol and Portishead Railway.—A_ special meeting of 
the shareholders in the Bristol and Portishead Railway 
and Pier Oonpany and the Portishead Dock Company 
was held on Wednesday, when resolutions approving of 
the purchase of the railway and pier by the Great Western 
way Company, and of the Portishead Dock by the 
City of Bristol, were carried with but ono dissentient. 

e debenture holders in the dock are to be paid in full 
the proforence shareholders 60 per cent, in cash and 50 
per cent. in ordinary shares, and it is expected that the 
ordinary shareholders will receive about 46 per cent, of 
their capital. 
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VicToRIAN Ratuware,—The Victorian a ey Commis: 
sioners have decided to thoroughly reorganise the ayatem 
under which the Victorian lines are now supervised and 
inspected. Hitherto the lines have been divided into 
four ayatema, but the Commissioners propose to divide 
them into six sections, and to place aix of the best 
omit and most experienced officers in charge. The 
ommissioners alao propose to adupt, as far as practicable, 
rvision and inspection which is now 


the syatem of su 
idland and Great Western Railways in 


in force on the 
Ngland, 


Mr. Massey Bromuvey.—-Many of cur readers will have 
read with t the name of Mr. Massey Bromley in the 
list of those who were killed in the railway accident near 
Penistone. The deceased was a member of the firm of 
Meaers. Wilson and Bromley, Westminster Chambers, 
but was better known from his connection with the Great 

astern Railway, of which line he was lecomotive super- 
intendent from the time that Mr, William Adama left it 
to join the South-Weatern Railway, until] about a year and 
ahalf ago. Indeed, the whole of his professional life, 
until recently, is identified with the Great Eastern Rail- 


way. He served as an apprentice in the workshoyw, 
ander Mr. T, W. Johnson, from February, 1869, to 
February, 1878, Then for a few months he 


Was napeccr 
of rolling stock, chiefly at the Avonside Engine Works, 
while afterwards he me aasiutant to Mr, W. Adams 
in the locomotive department, subsequently succeedin 
that gentleman as locomotive su dent, He too 
vate a of Master of Arts at Oxford in 1872, and was 
el to the Inatitute of Civil Engineers in 1874, At 
his death he was 87 years of age. 


Jory 25, 1884.] 


HARRISON’S PITOH OHAIN. 

‘THE annexed ving illustrates a novel and 

ceedingly neat form of pitch chain invented by Mr, 
J. Harrison, of Mowbray-place, Thirsk, Ita general 
construction will be seen at a glance; the links are 
joined by metal bands, the edges of which are not closed 
together, but have sufficient space between them for 
the inwertion of the link, aa shown. The curved form 
of this space prevents the link escaping when turned 
into the working position. 

The moat important feature, however, lies in the fact 
that the pitch of the chain can be adjusted to com- 
peneate for atretching. In some kinds of machinery, 
os, for example, lawn mowers, a large apurwheel ie 
connected hy a chain to a small pinion, which will 
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allow buta small pitch and very little clearance. ‘The 
relative positions of the two wheels cause a large 
number of the teeth of the driving wheel to be ongaged 
by the chain at the same time, ao that when the chain 
stretches it becomes useless, as some of the bars of 
the chain atrike on the point of the teuth. To counter. 
act this stretching the links are made slightly oblong, 
and are put together in the firat instance, with their 
greater dimension in the direction of the length of the 
chain. When the chain gets out of pitch every aixth 
link is turned, aa shown in dotted lines, and thus its 
length is reduced ; should it stretch again every third 
link is turned, and it is thus again reduced, 
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NUMBER OF APPLICATIONS FOR PATENTS, 


1884 1888 1858 

July 15th 86 17 
16th i] 16 
17th 43 20 
18th 48 18 
19th hh 18 
20th vr 17 
Zlst 43 18 

Total for weck rT os S74 115 48 

Total from January lat to| 
July Qlat (inclusive) = 10,410 3508 1728 


Rteel Ingots ©. A. Day, London, (G. W. Bil- 
Serer aera ariaaer ey 2) 177) bs) iad "92 Fem metal ix 
rapidly and violontly compressed within the inould immediately 
after pouring. Referring to the illustration, the machine com- 
tlaea an ordinary steam oylinder fae ita platon bolted to the 
ower extremity of a hydraulic cylinder A serving aa # pleton rod. 





The piston of the oylinder & ls connected by its rod to the stay x 
gliding on the tle-rods @. <A solid block m aeoured to the uppor 
end of the piston rod forms the bottom of the ingot mould p and 
has formed in it a dovetalled tapering transverse slot providud 
with a key by which the Ingot is secured to the block m. The 
ingot mould p has double walle inclosing an annular space for 
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water, and ita inner surface is protected by o lining of blark 

. _ An iron or steal compression plate immediately undor tho 
mould ja moved into and out of position by means of a hand lever. 
Water undor pressure oan be admitted to and exhausted from the 
cylinder A by meanu of the pipe a2 and alvo by an aperture at the 
top of the cylinder, Tho rods d aro surrounded hy w water jacket. 
The block rn ia firat raised to the position indicated by dotted linus, 
the joints hetween the block and mould boing atopped with fire- 
Clay; molten stecl is then poured into the mould and the block on 

ually lowered, drawing with it the ingot; the key inthe block 
is thon released and steam admitted to the lower side of the ateam 


ae el 


ingot. To prevent buckilug of the ingot, guides or atays are 
supported from the tie-rods. A turntablo, provided with a erica 
of removable moulds, cach of which can be sucaaaively brought 
into a poaltion to be poured from the same locality and to have its 
contents compressed by the same contrivance, may be employed, 
The mould for casting the Ingots 1s composed of a wearies of lengths 
adapted to be secured together in line axially and provided with 
means for their securement to the compressing machine. Each 
section or length ia composed of sheet metal shel) made in halves 
longitudinally and suitably braced or strengthened and Hned with 
brick and ovated internally. The contrivance for coating the 
interlor of the mould poor peas & perforated receptacle containiny 
the matorial and designed to he moved backwards and forwards 
within the mould led aster ever ity inturior surface, and a scraw 
follower for compressing the contentaof the receptacio and forcing 
them through the perforations, (November 13, 1888). 


object is to provide appliances for cushioning ‘and overcoming the 
shocks from the wave action on tho stec ng gear, The whole 

wer used to move the rudder is tranamitted through springs. 

forring tothe illugtration, the tiller A is loose on the rudder 
head to which is secured the coasting B, Between the tiller A and 
the casting B, there ie a clear apace on either side allowlny the 
tiller to move against the preasure of the aprings to the extent of 





the sald space. The hoss of tho tiller haa a olrcular groovo in it, 
there being a similar groove in the abutting part of the plate B; a 
number of metal balls or rollers aro placed In the groove so formed, 
the friation between tho parte being considerably lessened, The 
springs C are contained In renosses in the casting B, their forward 
onds entering sliding casea or bearing plenea d, whose outward 
movement is limited. Tho plate carrying the springs may be loose 
on the rudder head, @ short double-cnded loaa being secured to 
the rudder stom, which, combined with the loose plate, fornvw the 
tiller. (December 4, 1883), 


5703. Hose or Flexible Pipes: 0, Blodner and H. 
Vi t, Go » (4d. 2 Figa.J—A tubo of 
fibrous woterial is firet. woven or plulted upon a circular loom 
in such mannor that longitudinal threads are interwoven or 
gH preekeis between cvory two shoots or layers of crossed 
or diayenal threads, The woven tube ia coated inside and out 
with India-rubber or aquivalont substance which may be vulcaniaed 
in the ordinary way. (December 11, 1883), ! 


5714. Blectric Lighting atus for Surgical 
Opera &o.: A, M. Clark, London. (6G. Trouvé, 
Paris) (8d. 16 Migs.J—Referring to the Illustration, the entire 
apparatus is attached to a frontal plate a padded on the inside 


and secured to the forehead by an claatin band, by one or more tog 


springs, by means of a spectacle framo, or by other suitable 
meana, The lighting appuratua is mounted on the plate a hy a 
ball-and-socket joint ¢, the ball being attached to a plute d which 
way or may not be provided with a rofluctor, and which forms 





the ond ofa cylindrical casing o upon which fits a tubular socket f, 
carrying preferably an incandescent lamp, to whose terminals 
are attuched the conductors from a generator. The sockut / curry: 
iug Peisnip is fitted upon the oylindrical part ¢, and a tubs é 
carrying a lena ¢ is fixed inthe end of the parte, the rays’ ‘ 
directed aithor in parallol, converging, or diverging Ines by ad- 
justing the tube in the parte. The eunductors conveying the 
current to tho lamp may be inwerted in the band securing the 
apparatus to the forehead. (Decembor 11, 1888), 


5716, :¥. £2. Preston, J. T, Prestige, and Bi. 

: tford, Rent. (6d. 6 Fige.J—A chamber ia 
formed helow each bucket of the so-called Stone's portable Ee 
pump and fire engine having two vertical harrels each fitted with 
a bucket, On each sido of the chamber iv formed an aperture 

rovided with a cover to which onv of the auction flap valves ja 

inged, The pump is provided on each outor wide with a atop, 
cast or fitted on in such @ manner as to distribute tho blow of the 

oke at each stroke over a suitable large surfuce of the pum 

rre), The pump handles have corresponding parte to wor 
arainat the stops, the stops being provided with india-rubber or 
other buffers. Inthe Downton throe-buckct pump, the chamber 
is formed hetween the bs aa and middle and also between 
the middle aud lower buckets, (Deaember 12, 1883), 


5727. Measuring Waster, &c.: W.H, Tooth, London. 
dd. 7 Kige.}—A chamber is fitted with two valvea having weighted 
vvers connected together by means of a vertical rod on which 

glides « tube carrying a float. Theo water from the main pasaca 
in at ono valve, and ae 600n as the chamber is filled, the float closes 
the inlet valve and opens tho outlet valve. When the chamber is 
emptied the float opens the inlet and closes the outlet valve. 
Tho plug of ono valve ia connected to the ebb mechaniam. 
Roturring to the illustrations, the weighted lovor of the inlet valve 
» is connected by the vertical rod j to the lever of the outlet valve 
c, The movement of the aliding flout m ia limited by nuta, The 
lover of the valvu o ie Axed upon {ta valve spindle, but that of the 
valve ) works freely upon ita spindle, and is provided with an 
escupement arrangement shown Clearly in Figs, 2and 8 for pre- 
venting the inlet valve & from being opened or closed before the 
outlet Valve ¢ is closed or opened, The arrangement consists of 
two tappets r fixed upon the valvo spindle between which the 
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vertical portion of the lever is free to oscillate. This portion of the 
lever also carries a roller which strikes upon the pallets of an 
eacapeniont working in the catch wheel v fixed upon the valve 
se A slot is provided in the lower end of the rod j, in which 





slot works the ond of the lower levor #0 as to allow the float to 
operate the upper lever to a cortain extent before the lower levur, 
A meter of this construction (a in connection with a supply tank. 
(Decomber 18, 1883), 


- Water Filters; W. L. Barstow, Pontefract, 
3 Figs,)—The filter ja constructod ao that the water to be 
Nltered must pass throush a partition formed of a combination 
of porous atone, earthenware, or terra cotta, and curhon, sponges 





iron, or carbon and silicon, Referring to tho illustration, the 
water firat passes through the porous plates f and porous atone ¢, 
afterwarda through the carbon dand g, and lastly through the 
porforated plate c. (Dvaumbear 13, 1Bad) 


741. Secondary Batteries: J. 8. Sellon, London. 
(62, 6 PMgv.J—Strips, pluga, digas, or pioces of woud, inaulate, 
porous clay, or like substance, keep the plates equidistantly 
apart, and are combined with a framework or container, or a 
clamping or binding device capable of ylalding under proeur, 
by which the plates and suparating piecos are hound or forced 
ether. Tho illustration shows the plates provided with plugs 
a@ upon which are placed discs b for ria, und supporting 
the plates. Bide pieses ¢ (which may have holes in them, or 
which may consist of one or tnore strips or pieces), and india- 
rubber hands are employed for binding the whole together. 
The battery plates e may be roughened, perforated, grooved, cor: 
rugated, indented, or cunt, or manufactured with lutersticas, 





culls, cavities, or , and coated with oxide, spongy, reduced, 
or precipitated lead, or other material. The separating discs may 
he threaded on rods passing through the plates. The platen may 
be separated by ‘wood matting,” the pieces of which are woven 
comeshur ‘by elastic threads, tho matting baling wrapped around 
the plates and the wholo hwing bound together by elastic handa. 
Corrugated porous material may be emple,ed to separate the 
plates. A smaller amount of metallic lead is used on the negative 
electrode than on the positive, so that there is a larger amount. of 
porous material to be rendered active, und the active material is 
adjusted ralativuly with the work required, The negative plate 
is made somewhat larger than the poaltive, go that the sizos are 
more equalised when tho re plate hns expanded in coures 


of use, (Dcoomber 14, 1883 
5744, Apparatns ed in the Manufacture oz 
Flour: T.N. Robinson, Rochdale. [6d. 4 Fiys.)—The 
roller mill is provided with threo rollers disposed in a horizontal 
lane, the outer rollers buing revolved in opposite directions, and 
o centre roller boing stationary, or nearly ao, Tho foed hopper 
is provided with two shoots, an adjustable deflector, and a vibrat- 
ing distributor fitted at the discharge end with a worrated or 
indented delivery plate. Tho ground product pawesa to a purifler 
consiating of & series of superposed screons kept clewn and caused 
to vibrate by means of a current of alr passing throurh the cham. 
hor containing the sereens, (December 16, 18#3). 


ete nd, ee _. (6d, 2 Fige.|—Tho two sides of the 
null are fitted with scroon frames, oach furmed with a central ring, 
through which the main shaft of the mill passea, This ring ta 
fitted with a chambor diminishing in size down to the shaft, aud 


fitted with a ginnd or stuffing-hox for packing the shaft. At the 
back of the gland Js an annular water or air apace surrounding the 
shaft and forming a circular jot, through which the water flows 
on ite way to supply the mill in wet grinding or a current of air. 
According to another arrangement, the machine ig conatructad aa 
described in Specification 4825 of 1874, and the propelling bladoe 
are arranged in discs #0 an to draw the substances from the action 
of the ball into two chambers fitted one on each aide of the mill, 
and formed with auitable channels through which the substance 
drawn from the mill is returned to {t and kept in olreulation by 
one oS until properly amalgamated or mixed, (December 
i] ‘ 


5780. Secondary Electric Batteries: A.C. Hender- 
gon, London. (N. Basset, Party), (6d. 4 Figa.}—The elec- 
trodes are constructed of oxide and haloid compounds ‘oapahle 
of passing to @ superior or inferior state of ‘combination under 
the action of an electric current. Preferably an element {s con- 
structed of two plates of retort charcoal or agglomerated carbon 
covered with natural poroxide of iron or granulated colcothar 
wrapped in blotting-paper and held togother by one or more 
strings; these plates forming the cloctrodos, are p without a 





diaphragm In a solution of protechioride of iron. The illustra- 
tilona show a complete battery. The box a is divided into a 
number of compartments communicating, as shown clearly in 
. 1, with each other and containing the same number of plates 
joined two and two as shown in Fig. 2. The elements inay be 
conn in tension or for quantity. Oxide of tin, binoxide or 
deutoxide of manganese or copper may beamployed. The peswrites 
refers to his former Patent 4728 of 1888, (December 17, 1883). 


5700. Winding Apparatus for Mines: ©. Pieper, 
Berlin, (4. Lindenberg, Dortmund, Prussia). (64, 6 Figs.) 
—This relates to winding apparatus for mines, in which counter- 
balance ropes are used for oqualising the resistance which the 
winding ongine encounters during the operation of rene r 
loaded cago and loworing an empty one, Supposing the two 
cages to be called A and BH, a thin rope having sufficiont strength 
to bear the woight of the counterbalance rope, is attached to ong 
ond of thia rope and conducted upward over a guiding aheave, and 
then passed downward parallel and close to the winding rope of 
the cage 3, and finally attached to tho top of this cage. Another 
thin rope attached to the othor end of the counterbalance rope 
passes upwards over guiding sheaves and downwards to the top 
of the cage A. The counterbalance ropu {a of auoh weight that it 
will balance the weight of the winding rope together with that of 
the thin ropes. In a modification the thin ropes attached to the 
end of counter balance ropes are fixed to the winding rope, so that 
they are colled and uncolled aimultaneoudly with it. The two thin 
ropes may be replaced by @ rope with a single turn around one of 
the drums. (December 17, 183), 

aphs; J, 


5775, Transmitters for Printing Tele 
Allison, London. (8. D. Field, New York, U.S.4,) (8d. 
8 oh de aa ordinary transmitter, having an arm attached to 
the shaft of an escape whee! driven by aultable powor and sending 
into the main clroult when in motion the pulsations for controlling 
the magneta operating the typo wheels, ls employed. A range of 
koya, adapted toarreat the motion of the arm and conaequently that 
of the typu wheel, is provided. Ono pole of a local relay battory |n 
connected to the rotating arm and the other to thu range of keyu, 
When the rutation of the arm is stopped by the depression of 
a key, the local circuit iv closed, caualny one electro-magnet to close 
the main printing circuit, and throwing the printing current to 
Nnegand another magnet closes at the wame Inatant a local shunt 
around tho first magnet, causing ita armature to fal] away, and 
break the main printing olroult. The object of the second part 
of thie Invention is to provide a transmitter capable of controlling 
a large numbor of printing telegraph circuits, seach of which con- 
taina a large number of printing telegrapha, and which shall auto- 
matically control the circuits for positioning the type-wheel and 
the circuits for effecting the printing. The transmitter comprises 
@ cylinder or cylinders, each provided with conducting spaces and 
springs bearing thereon, and clrouit connectivns for controlling one 
or more main lines, a prime motor and a clutch connecting the 
motor and cylindor or cylinders, a magnotic stop controlling the 
movement of the oylinder or aylinders, local circuita controlling 
the and a keyboard controlling the looal ciroults, (De- 
cember 18, 1888), 


: of the clags in which the platen is movod to and from the 
Bed aboutan axis located below the platon, and in which both the 
platen and the bed are vibrated, and conalste in the construction 
and arrangement of the devices for operating the platen and bed 

and for opening tho grippers for holding tho sheet to be prin 

in place upon the platen. (December 18, 1883), 


8786. Ahr ay | Finid Currents Available for 
Ventilation, &o.: A, Lorrain & » (6d, 
6 nik .J—This consists of a aail or flexible sheet, one end of which 
je held stationary in position, whilst the other is caused to revolve 
by its connection to a revolving orank-pin. (December 18, 1888). 


yb Torpedoes: C. A. MeEvoy, Londen. [éd. 
8 4.}—-The torpedo ia provided with a screw propeller and 
driving mechanism, and at the same time that the 
free from the spar the driving mechanism is started, e power 
for driving the propeller is provided by powerful aprings within 
the torpedo or by an electromotor and a primary battery, the 
clrouit being closed by tho act of liberating the torpedo or by com- 
preased air. (December 18, 1888). 


8816. Ships’ Windlasses, &c.: W. Clarke, Gates: 
head-on: @, (6d. 9 Fige.}--In order to give increased hold- 


power between the driving wheels and lifters when hauling in 
grooves and projections are formed on the eldes of the 
and Iifters, and have gripping surfaces of wood, india: 


in 
cable 


wheels 


ENGINEERING. 


rubber, leather, or asbestos, Referring to the illustrations, the 
blocke or atrips of wood, india-rubber, or other material are fitted 
in speolally shaped recesses in the main spurwheels, and a corre: 
epcading projection is arranged on each of the cable lifters. 

ew nute M on the main shaft force the projectione of the Jitters 
into the grooves of the wheels, elastic washers and sliding metallic 





washers being arranged between the nuts 
holder is attached “to each cable lifter. A brake sheave o 

arranged on each lifter, and around it is fitted a brake strap, one 
end of which is provided with a' screw nut en with a screw 
carried by the other end. A flexible rod is isstened to one end, 
and is connected to a a a to the underside of a volute 


spring. (December 20, : 

5891. Working of Marble and other Stone, &c,; G. 
M. Morgan, London. [6d. 6 Fiys.j—The marble to be 
worked ja fixed upon a table which traverses backwards and 
forward undor « tool-rost fitted with two or more rigid steel tools 
having # cutting edge somewhat more acute than used for cast 
iron. The end of the moulding is bedded to a cast-iron open 
three-aided box having its ond shaped to the form of the moulding, 
The ends may be trimmed by a traversing saw. The roughing 
out of the stone is effected bya multiple acries of tools, (December 
20, le ‘ 

8845. Materials for Insulating Purposes: J. L. 

kk, London. (4d.j—Oxidised oil, prepared by mixing a 
veyetable oi! with a mixture of bisulphide of carbon and chloride 
of sulphur, mixed or not with oll oxidised by thoastion of the 
atmoaphere, ia combined with asphalte, plich, or bitumen, and 
with & smal) quantity of hydrocarbon oil, or spirit such as 
parafiine oil or spirit, kerosine, benzine, Or naphtha. This com- 
pound is used alone or mixed with india-rubber or gutta»percha 
and if desired with black wax Cesena in the purification of 
crude paraffine), ozokerito, wax, Feain, pitch, or the like. 
(December 22, 1888). 


_-——-—. .-.. 6 Siga.jJ—The auhatances are first broken by 
any suitable machine und are fed into a hopper from which they 
are conducted to an apparatus for soparating therefrom pleces of 
iron or alinilar substances. The ore ia then passad between a per 
of crushing rollers and on to a chamber below, from which Jt is 
elevated into a heppet-ahaped cane containing riddles, the 
material passing through the riddles being delivered into a ault- 
able receptacle, and that passing over the ends of the riddios le 
delivered to pairs of crushing rollers arranged bencath the racep- 
tacle, Rotorring to the Illustration, the separator consista of per- 






CE a a 0 2 





aS a an LOS 







forated plate D, on to which the matorial from the h rC is 
allowed to pass through an adjustable alide. The material pe 

through the plate I) falla on to aspreader and passes to the rollers 
G, The plate D is operated by a rotating cam driven from the 
rollers G. The material from the rollers passce on to the inclined 
shoot L and is raised by the endless chain of buckets N and dis- 
charged into the chest 0, which conductait tothe recep- 
tacle. The material requiring to be reground is passed =~ 
rollers and again elevated to anothor separating oe : 
bearing on the surfaces of the crushing rollere keep them clean. 
The separate receptacles may be bovined with deflector by 
means of which the matertal'passing over the ends of the riddles 
may be conducted partly back to the crushing rollers of the pre- 
ceding receptacie and partly to the succeeding mill or entirely to 
one or the other. (Devember 22, 1888). 


__...___ Preserrative 
mz (J. 4, Koch, Galveston, 


and lifters, A spring a 


(Juy 25, 1884. 


_.-~!, U.S.A., and W, Herre, Berlin). [4d,}--The wood or textile 
fabrics, &c,, are introduced into cold water which is raised to a 
temperature of from 170 deg. to 248 deg. Fahr, Sulphate of iron, 
vommon or rock salt and alum is thon added, the temperature 
heing maintained for some considerable time, after which the bath 
isalluwed to cool gradually, Lime water may be used in Neu of 
common galt, <A bath already prepared or a spent bath may be 
employed instead of cold water. (Decembur 24, 1883). 


8614. Manufacture of Metallic Alloys or Comi- 
pounds; G. A. Diok, London. [4d.)—Phosphuret of fron or 
erro-manganese or splegelelsen is dissolved in molten zino and 
added to molten copper, (December 20, 1883), 


5923. Gas : 0. M, Sombart debur, 

; rae Cay crete engine fe pri torre with ene 
working cylinders. When the piston of the first motive oylinder 
moves forward in virtue of an exploaion behind It, a charye of fresh 
air in front of it is forced into anairchamber beneath the crosshead 

ides. The piston, noar the end ‘of thie stroke, wnoovera an ox- 
See opening, an exhaust valvo js opened by a lever and cam, 
and the residues of the explosion escape, and the air compressed 
in the front end of the cylinder flows into its rear end forelng out 
the remainder of the products. The piston on ite return stroke 
compresses the alr, a gas pump almultancoualy forcing gas into 
the working cylinder, and when the piston 
ite stroke the compressed mixture o and alr is ignited. The 
same operation is aleo accomplished in the second cy" © ~ 
cranks of the two cylinders being otrically op; 
other. The wae pump is doubl , aad serve 
Sine twe onal air ‘alten and-a.gus valve, and 
1 ¥ } : 
ely wid the working: <3 


; __ _.__..... nn tse eel Cylinder 

working cylinder consaquen 

{ the ee mixture in the : aytinder, 
i. a e et hate 

oa acting, asis also the ¢. The epeed of the 


pele srestir ber than that in the 


piston i] 
stroke fhe ee rod moves independently in the piston until its 
upon the valve seat in the piston, when the 
piston drives the gas into the working cylinder. <A valvo isin- 
serted between tho pump and motive cylinder, and operated by 
the governor, tes the working of the engine. A self-acting 
lubyloator comprises a veasel divided into two compartmenta, be- 
tween which two wheels rotate, The prolonged ends of tho axis 
of one wheelare provided witha right and a left-hand screw thread 
respectively passing through sockets in the voseel, the sockets 
having a clearance betweon themselves and the ecrewa, feo that a 
eoiral channel is formed, The lubricant which enters tho firet 
threads hy gravity is conveyed through thechannel to amall tuhes 
which conduct it to the desired places. (December 20, 183), 
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UNITED STATES PATENTS AND PATENT PRAOTIOE. 
Descriptions with illustrations of inventions patented In the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, a be 
oe gratis, at the offices of EwGingnRinG, 85 and $6, Bedford- 
streat, Strand. 


STRELMAKING AT Bripao.—lt is reported from abroad 
that extenaive ateol works are shortly to be started in Bilbao 
by # Spanish company, which has obtained large conces- 
sions from the Spanish Government, for the manufacture 
of rails and other materials, The ore of Bilbao is hema- 
tite, and new blast furnaces and other works are being 
constructed for the smelting of it, and for the conversion 
of the product into rails, bars, and beams of various eec- 
tions, The company has ordered a large portion of the 
required plant from an English firm, and it is now in 
course of manufacture, The converters are of eight tons 
capacity. The engines for rolling rails, bars, and beara 
are of massive construction, They area compound, with 
two high-pressure cylinders, 42 in. in diametor, and two 
low-pressure cylinders, 60 in, in diameter, with fi ft. stroke. 
The crankshatt is of ateel, 25in. in diameter in thecentre, 
The total weight of the engine is 400 tons. Some of the 
hydraulic rame are alao of great size, one of them being 
SZ in, in diameter. The centre crane, which receives the 
molten steel from the converters, weighs about 90 tons, 
Portions of the machinery are now being delivered, and 
it is intended that the worka shall commences operationa 
early in 1885. 





THE Murray.—An iron lattioe girder bridge over th 
Murray is now practically completed. All, in fact, that 
is now needed for the completion of the contract fu the 
fixing of a portion of the cap of one of the cylinders, tho 
necessary custing for which waa never sent from Sydney, 
and had to be manufactured at a loca) foundry, r) 
finishing touch is, however, now being put to the work. 
The Government will not take tue bridge over for some 
time to come, aa it cannot be effectually tested until con- 
nected with the railway on one side or the other, and the 
connection is not Nkely to be effected for some montha. 
On the New South Wales side of the river a good deal 
work yet remaing to be done on a viaduct joining the 
bridge with the peg ec embankment. Several bays 
of Lys have still to be driven, and the girders have to 
laid for a distance of about 100 yards, The diffloulty of 
obtaining suitable timber Ber ep in the earlier 
aiagee of the contract, has ned all through, and has 

ously impeded the progress of the work. The delay 
ia, however, of no significance, inasmuch as the brid 
cannot, of course, be used until connected with the Vio- 
torian line, and on the southern bank of the river there is 
alao plenty yet to do. The connection on the Victorian 
nide is to be by means of « wooden viaduct on piles, and 
some 14 chair of an embankment. The contractor has 
mate a ais ha bade on 
com , and & ® e-driv. 
at the end of the iron bridge, id 
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SMITH'S THS STEAM GF CRANES. 


LOCOMOTIVE & PORTABLE 
STEAM CRANES - 
IN STOCK AND PROGRESS, 


Having all the most recent im. 
provements, including 


RAPID MOTIONS 


For working Expeditiously, 


HAMILTON WOODS & Go, 










CRANES WITH HORIZONTAL 
CYLINDERS ARE SUPPLIED 
WHEN PREFERRED, 





os 





SPECIALITIES, Railways, and Iron, Steel, and 
—:5:— Engineering Works, &c. 
STEAM. and. JM (OT Supplied to the 
CRANES... NEW DOCK WORKS, HULL; 
And 10 to 


For all at prj 


OVERHEAD STEAM AND 
SHAFTING TRAVELLERS 


for Iron, Steel, and Engineering 
Works, 


» &O. 


en ye ae EXTENSION, LONDON ; 
ar ate bee | eR 

ss ef seaieaale m | 
AFBI, NG iis.. — 


= SEND FOR PRICES AND PARTICULARS. 


* 
ih * 


both at Home and Abroad, 





a 








Sy — a — <i 
“PATENT WIRE “TRAMWAYS 
Of all descriptions on the Single and Double-Rope Systems ; Self-Acting, and Driven by Steam, Water, or Horse Power, 

Carrying from 50 to 1,000 tons per day. Over 150 miles erected in all parts of the world, For Particulars and Estimates apply to 


W. T. H. OCARRINGTON, 9 & 11, Fenchurch Avenue, London, 


ENGINEER AND MANAGER TO THE OWNER OF THE PATENTS FOR WIRE ROPE TRANSPORT. _ soe 





Ra pemmemmacaa 


COCKSHOTT & JOWETT, 
145, THORNTON ROAD, BRADFORD, YORKSHIRE, 


Brass & Malleable Iron Founders. 
Mall, Iron Screw Keys all sizes, always in stock. 


MANUFACTURERS of BRASS SHELLS for CALLENDER BOWLS, PUMP BARRELS, &.|>4 


MANUFACTURERS OF 


PHOSPHOR TIN & PHOSPHOR LEAD, 


' From which Phosphor Bronze of of very beat quality ca can be made at a BAVING | of « over 80 per cent, cent, = my 
& SBIR LAw & O°O., 
BERKLEY STREET, BIRMINGHAM. 


LONDON OFFICE: 70, BusuorsaaTs Stasrt— J. B, GUTHRIE, Agnxrt. 
MANUFACTURERS OF 


STOCKS & DIES, TAPS, TWIST DRILLS & SCREWING TACKLE 













Steam Q Hand Cranes, 
Crab Winches, and all 
kinds of Lifting: Tackle 


5100 
SILVER MEDAL, 
MELBOURNE, 


F 1a ; . ae a . ‘ 4 ‘ 
‘ acs bes wk gl RT : ’ ' wt 
Lt a an 


h r “ue a4 
H ps i. ; va om oh 


wits 







Adapted for Docks, Public Works, | 


BLACKFRIARS RAILWAY BRIDGE 


And many other Important Works, 





“ bopsir a) Af itol 


es 


oer eee: SeteneEne TEE fe a same ban amen 


ENGINEERS, &o., 
Liver Foundry, Ordsall Lane, 


SALFORD; MANCHESTER, 


MANUFACTURERS OF 


SLUICE VALVE, 
HYDRANTS, 


And all Classes of 


Fittings for Water Works, 
Steam, Gas & Sewage, High 
Pressure Condensing and 
Compound Engines, 


fic HYDRAULIC PRESSES, 


PUMPS, 


Ihe: + And all kinds of MACHINERY 
ty cea, for lronworks, Collieries, and 
PRICES, &6., sENT ON APPLICATION 


The Trade supplied on liberal terms. 
LONDON AGENTS; 4108 


WITTY & WYATT, 9, Fenchurch St., E.C. 


WATEEM FPO ww Ek. 


Patent Electric Light or Trent Turbine, 





Cataloznes on application to the sole British Muker, 4081 
C.L.HETT, Ancholme Foundry, Brigg, England 


PITT BROTHERS 





Engineers and Machine Tool Makers 
To Governments and Leading 

Tools air in stock or proton nme Univer 

LATHES, 7 in, Slide and Screw-cutting, 6 ia 


LATHES, 8 in. abe a 8ft., 10ft., and itt, ede. 
LATHES, 0 in. ft. beds 
LAT HES, 10 in, and 2 in. do. do. HA grate beds 
PLANES, 2 ft. by 2 ft. by 4 fh 6 ft. and 6 ft. long. 
ES, 2 ft. Gin, by 2it. 61 n., by and and 8 ft abe 
Our b Patent Square Centrving n ring 


meaninee wl 7) will tials ae any devil of ot abate 

vor 

SLOTTRRS, ie "s in., 10 In,, and 19 in, stro 

Bench Drills, Pillar Drills, Radial Drilla, ‘Siing 

Cok re Borew and Stud Making Machines, &c. 

ce Lista Froc, which will favourably compare with 
any. ‘Tools for shipment securely packed. 


PITr BROTHERS, 
YORKSHIRE MACHINE TOOL WORKS, 4893 
LIVERSEDGH, YORESHIRG. 


J, COPELAND & C0,, 


ENGINEERS AND MILLWRIGHTS, 
(Bucoessors to satel seen AND CO0.), 


Robertson 8 Patent Maize Separating Machinery, 

orth Patent 
Oalcining Furnaces; 
Hawortle r Patont 


Patont Retrigera: 


tore, for prod 
loe—no, ‘roma 


, ‘alle 
; Lifting 3 vackt, Ditting Plant ae 
, ththonrepha an on application. 


PULTENEY STREET INGE WORKS, 
GLASGOW. 


%, MARTENS 2 LANE, 


- wena. 

A SCe ase 

uo F Bf 
_ Sed a SE 
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1 JOHN LYSAGHT, Limited, >. 


TRON EOOES & BULLDIN aes,” 


DESIGNS AND HSTIMATAHS UPON APPLICATION. 


GALVANIZED: CORRUGATED AND PLAIN SHEETS. | BRISTOL: ST. VINCENT’S GALVANIZED IRON WOES. 


GALVANIZED STEEL SHEETS FOR WORKING UP, 
ALYANIZED WIRE, WIRE NETTING, TANKS, & WOLVERHAMPTON: SWAN GARDEN MILLS. 
: ae LONDON: 28 GRACECHURGH STREET, Ec,  “* 


WROUGHT AND ¢ CAST. IRON 1 GIRDERS, COLUMNS, &c. | 
s Injectors 
ERS WITH WATER 











Gresham’s Patent Improved Giffard’s 


FOR SUPPLYING STATIONARY. pdt oad b fccte See ene OR MARINE 














CLASS G2 an CLASS G 
Combining and Receiving Cones ze CLASS A. th All Gones re- 
removable without breaking : : " & movable without 
pipe joints. as oe a aatais sina = ills 5 breaking any 
(GRESHAM § PATENT.) — . pipe joints, 
:. Gheward & Gresham’ 
DELIVERY ay east, 


: pe iN AH 
Ove Flee — ow 


i 





The above and every other class of Injector, Ejector, and 
WATER OVERFLOW Elevator in stock and in progress; also Brass Fittings for 
t Locomotive and other a 


Sole Manufacturers: GRESHAM & ; CRAVEN, ENGINEERS, MANCHESTER, 


Who are also the prad: Manufacturers of Hjectors and Braas Fittings for the Vacuuro Brake Oo., Ltd. 
AGENTS, --Lonvon: A, L. SACKE, 60, Queen Victoria Street, 1.C Guasaow : WILLIAM LESTER, 58, Leyes a 
NEWOASTLE-ON-TYNE : . TANGYE BROS,, St. "Nioliolas ‘Buildings, ____ Breurnauam: " TANGYES LTD. Norrincuam : SMITH BROS. & Co,, 


OVERFLOW 








won Green. 5039 








The Edison and Swan United Electric Lignt Company 


LIMITHD. 


ba bed thar SS 6 eerie: 
ame 0 cornerenenncemeae Sew emenonse ewemmmmane meen es To ea coo 


Contractors to the Admiralty, H.M. Office of Works, Houses of Parliament, “War - Office, Science and Art Department, 
South Kensington, &c.; to the a a Shi ipping Companies, and Oriterion Thea re, Holborn Restaurant, 
Gattis Restaurant, &c., é&c. 


EDISON & SWAN INCANDESCENT LAMPS from 2; to 100 C.P. 


BLOT NIG MATAR, SWwrrTotss, BLACTHOLIARNS, ao. 


DYNAMOS : The Company are prepared to Supply the NEW and IMPROVED Type of EDISON Dynamos. 








PRICES AND PARTIOULARS MAY BE HAD UPON Avcancisd. TO 4504 


THE SECRETARY, 57, HOLBORN VIADUCT, LONDON, E.C. | 


Change 


LIGHT FORGINGS, wacowimorwors 


GLASGOW HYDRAULIC FORGE CO., LIMITED, Sentinel Works, Polmadie, Glasgow, and Canal Road, King’s Cross, London.“ 






THE BABCOCK AND WILCOX CO. 


(Ew oe oe ae 


= WATER-TUBE STEAM BOILER. 


Safe, Economical (as ° apace and fuel), and Durable ; Having Perfect Water Circulation, and Spacious 
Bteam-room ; Easy of Transportation, and perfectly "Accessible for Cleaning external and internally. 


a 
For Illustrated Otreular and full particulars apply to owr Ewropean Offices, 
moi107, HOPE STREET, GLASGOW SOOTLAND; 
~ 2 40, CANNON STREET, LONDON, B0.; a 







3, VICTORIA BUILDINGS, DEANSGAT, AAMC et 
For the Colonies and few w» Zeulind, amply athe. 8, Spring Street, ‘Bolear; 12m, - 





hy Pyne, ae 

why h aad ant hs ne ry 
Py 
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TANGYES MACHINE TOOL CO 
OXFORD WORKS SOH ‘aoe O., Lrp. 









Fiat Bending ‘nd aiaeGe Rolls. Radial Wall Drilling Machine, 


WOOD-WORKING MACHINERY 


OF EVERY DESORIPTION. 
CATALOGUES ON APPLICATION. 


seams 


: 


Sef. Siang careers a a 


1 
il | ar 
a 





| 
| 
| 
| 
: 
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| 





Punching and Bhs Shearing Mf Machine Punching and Shearing ‘Machine sae Shearing Machine. Punching and Shearing Machine. 
~ LONDON: TANGYE BROS. ueen Victoria Street, B.C. _ 
- REWOASTLE: TANGYE BROM t. Nicholas 48 Buildings. 
CHESTER: TANGYE BROS., Deans and Ho | _ 
AN GY=H BROS., Argyle Hope Streets. a 
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For Ferry Traflo, to Land 
and Embark Passengers, 


















Osrriages, Wagons, and : zo, (bE ae 

Qattle on same level as en ‘an : CUE Sp \ Neither Slips or Pontoons, 
Pier or Quay, irrespective i Wee reo i ee ety ee or Special Berths are re- 
of the rise and fall of tide. SS, TE - me kee, = quired, At a fraction of 
Also for Landing and Em- dane ee ib ae L, f ee the cost it has all the 
barking Troops, Horses, | — —— a advantages of a Bridge, 
and Artillery. | —_ pita “SSr erng obstructing Navi- 

eee = ation, 


V. SIMON g & 60, 


( SHIPBUILDERS & ENGINEERS; * 
| RENE REw, 
| SCOTLAND, 


CONSTRUCTORS. ee 





ANN AY’ — PATANT 


aie Eee 


FOM PRAVAN TIM Ge 


CORROSION AND SCALE 


IN ALL KINDS OF 


STHAM BOLLDLHBS. 


FIVE YEARS IN USH. OVHR ONH THOUSAND BOILERS FITTED. 





















BRANCH OFFICES AND AGENCIES, WHERE ALL PARTICULARS MAY BE HAD ON APPLICATION : 
R Kankiroco & Co, Agente€, Crosby Square, x.C,| MANCHESTER: 100, KING STREET. | Dror ost ion H. dawnor & Oo. 11, Lower Beak 
seh ier ¢ Hite, Mill Dam, Bouth Shields, _f. PO", be Counties of Lancesh places is ede vita sito the | ret OF WIGHT 2. W, Ronsams, Medina Road 
ULL Saarrmson & Tarton, Quese's Dock Chambers. |, randersictiotel row geod aos SOUTHAMPTON } Wot Cowen 
q W. J. & H, Fuppan, 25, Com |'goLYWELL © NORTEWIOR GLOSS0P TURPORD HAMBURGH: C. Monumox, 30, Admiralititetrase. 


HW Street, Bristol. 
HJ. Srawknr Surrz, 14, East Preston] CHBSTER | STOOKPORT HOKINGTON  FRODINGHAM | HOLLAND: Amsterdam Dry Dock Co., Amsterdam. 
e6 ; hala hlbshrgs Mi BIRKENHEAD STALYBRIDGE OHESTERFIELDGAINSB0B0' [TN DTA: Turner, Moanmon & Co., Calcutta. 


a | 7 Stree Edinbur h. 
OF sh ¢ jc HOMAS C. na. Hy Baltic Street. q FSODEEAM MAOOLESFIELD BAWTEY LINOOLN MELBOURN B; Australian-Bleotric Co, , 28, Queen St. 


WILiiamM aie 58, Renfield St., Guasuow, Sele Agent Me eee ee ee HONG KONG: 1 W. T. Bourn Hong Kong and 
British and Colonial Railways, Collieries in Scotland, &c.{ —_Agenta appointed in all the Ohie? Towns throughont the Distrlot hampoa Dry Dock Ce, 





HANNAY } MARINE APPLIAN 


, GIR aA: OLA am . 
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TANNETT WALKER & CS 


BNWGINDARS, LHD Ss, 
Makers of the heaviest class of Machinery used in the : 
— Mant fagture of IRON and of STEEL by the essemer r 


and Siemens processes. 














COGGING RAILEPLATE MILLENGINES. ° 


Armour late and Forging YWresses. 


STHA M tT A.M M HRS. 


Hydraulic Cranes and Capstans. | 
WORKS CITY OFFICE: 


= APPLEBY BROTHERS. 


EAST CREENWICH, 89, CANNON ST,, 
Cranes, a ES STEAM 








LONDON, S.E LONDON, E.Q. 
STEAM, HAND, AND ENGINES 


PORTABLE OR LOCO A ar 

ee Water Works, ho, 
OVERHEAD Winding Gear 
TRAVELLERS PUMPING 
"And Lifting Machinery MAOHIN ERY, 
of all ci Combined or separate, 

: IRON 
Boilers. BRIDGES, 
Iron Roots and Girder 





All types of Land and 
Marine, and in all sizes. ¢ 


ae TURNTABLES. es 


COWANS, SHELDON SHELDON & CO., _LTp., _ ST. NICHOLAS WORKS, CARLISLE. all 


Work of all kinds, ssse 





< PEEEEEEsss) “1 SSUES GEE |) OS vig Fi —*-0o nn ERHS ot 








STEAM ENGINES,/STEAM P “ MPS. 
omens enna PUMPING ENGINES for Mines, Sewage 





and Water Works, 
OTHER MACHINERY. BOILER FEEDERS and SI SLIP PUMPS. 


Pee abLid — wee 


LIVERPOOL~- 19, SWEETING STREET. 
AGENCIES WANCHESTER 29, PRINCESS STREET. 


QoatLBRookyPsz3, Senedak 
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ND, Captractor to the , BR 
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MEDALS. RMN STEAD Gz. A 
Santioges eres te Panis, 1 1878, Pigs " evoREY, a 2. parallel naam sina atc 20, na “aiAeaow, 1380,% LONDON, 1862, ! 
a "yy S ma , a Monte Sir tikes: = OS ae IRD, 





ALI, DESCRIPTIONS OF FIRB TIRE CLAY Gor ~~ ____- BRANDS, @ GLENBOIG, G GLENBOIG BTAR, and OUMBERNAULD, 4704 


onto: | i sme en eenemmmmeeninedine 


MANGANESE BRONZE & BRASS COMPANY 


(LIMITED), 
Sole Manufacturers of Parsons’ Patent ' Manganese Bronze and Parsone’ White Brass, 


EHSE BROOM &@ Ei 


a 
—!I ota, Slabs, Forgings, Rolled Rods, Plates, Sheots, &c. Cun he rolled and forged hot, and rolled drawn and woe cold. Tonslle strength—Annealed adage Cold Rolled and Drawn 40 to 60 tons per ware ike 

Ne coher maa purporen. 4 “lina d ing double the strength of gunmetal, No, &—For Prope llers and strong castings of al ne Iv 50 per cent. ital Wear tee etal, and can be cast with facility. No. 

rta of Engines and Machinvs subjected to triction, eapectally & "such a6 work under heat, 5.—Speocial Bearing M times aa tong as as gun metal, 











oe ~ 
= = 


Togota, Beari WwW five times as lon motal, —For Filling—In In For Denia Ot pis Bras Bide Blooks, &., of Marine and Land nes 
mG tens mee pai ts sed by the } prinatpal Bteamn 8 Ship Cian panies and Exginecvt, ate rience proves ! fling Main E to al other Wie : : gp oh 


For further Particulars and Prices apply to P. R. PARSONS, NS, Manager, ST. GEORGE'S WHARF, "DEPTFORD, LONDON, S. E. 


WALKER BROS,., sour: ‘xixres Pagefield Iron Works, WIGAN, 


MABSPAGTUSA SS OF ZEOCOMOTI'V EB. 


7 Oe CS ome 
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WALKERS’ PATENT 


ATR-COMPRESSING BHNGINES 


For COLLIERIES, STEEL WORKS, &c., and as supplied to HER MAJESTY'S GOVERNMENT for INDIA 


r WALKERS’ PATENT GUIBAL VENTILATING FANS, 


For Mines, Collierios, Tunnels, Sewers, &c. Diameters from the smallest size up to 50%. With Simplo or Compound Condensing Engines, 
MAKERS OF THE GUIBAL, SCHIELE (his latest Patent), avo WADDLE FANS, 


STEAM HAMMERS, Patterns up to 20 tons, FORGE and ROLLING MILL PLANT, WINDING, HAULING, and PUMPING ENGINES. IMPROVED FEED PUMPS for BOILERS, 
STHAM CAPSTANS, Patterns for lifting up to 60 tons. OVERHHAD TRAVELLERS AND OTHER CRANZES. 
EORISONWTAX., AMD VIBRTIOAL, STATIOWALH TZ, AND LOCOMOTIV= BO rr. |RA. 
Iron and Stool Forgings, Horizontal and Vertioal Engines, Oondensing and Noz-Oondensing. Roofs, Girders, Bridges, Pit Oages, &c,, and all kinds of Iron and Stee! Work, 





WALKER’S Patent, as adapted to Bessemer Blowing Engines, is now in successful operation at the 
following Steel Works, and is about to be applied to other Engines for similar purposes :— | 


Messrs. BOLCKOW, VAUGHAN and CO., Eston, Middlesbro’. 
, The DOWLAIS IRON CoO., Dowlais. 
. CHARLES CAMMELL and CO., Cyclops Works, Sheffield. 
» che DARLINGTON IRON and STEEL CoO., Darlington. 


,» che WEARDALE IRON and STEEL CoO., near Durham. 
And to 150 other Engines for a variety of purposes. throughout the country. 


A 
The advantages afforded by CO rp eye ye ep 


been attained by valves Bo au ee yo f08 ot be a), ee en almost perfect 
bacroerss at How Carpet AR RASA SC ‘dl A 
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&, WHHSTMINS TEE OBRAMBEEMES, 


LONDON, | 
And WATERSIDE IRONWORKS, IPSWICH, 


— MAKERS OF ALL KINDS OF — 


STEAM & HAND CRANES 


From 5 Cwt. to 50 Tons Load. 





a “tea th 
a a “a | 


pd sf 


FOR PFPRICHS AND ILLUSTRATIONS APPLY TO 


RANSOMES & RAPIER, 0, Westminster Chambers, LONDON, 8 SW, 
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i DIFFERENTIAL 


WATERWORKS ont DIFTRENTIAL gy, 


MINES 
DRAINAGE 
IRRIGATION 


Galo MEDAL, 


SUPPLYING 
DOCKS AND 


GENERAL 























PURPOSES 


GOLD MEDAL 











CATALOGUES 
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Ten most prt itecad et_sonneced with UNO BULGRS, 
1, Sim pry ) ear Gaving of Fuel. of these Boilers, showing the amall amount of 





3. Greater Surface. 4. ches space they oocupy— 
5. Can be Easily leaned, eae Oft.. long, Bit, Oin, diameter, 20-homwe power. 
7. poeenble for Repairs wi thout Disturbing the “peg ” ~ Oin » ¢ 0 " 
8. Great Koonomy in Boiler sayy 1st, 5, Ott. Gin, : 50 i 
9, Will = either Tan, Breese, Small Coal, or a ” ih Gin, 7 ” 
10, In Superveding all | Others ES : att Oin _ 80 " 
ee 





Testimonials and Prices on Application, 


A LARGE NUMBER OF PRACTIOAL MEN’ KEPT ON PECIALLY FOR BOILER REPAIRS, 


SOUTH LONDON BOILER WORKS LONG Can BERMON. DSEY, LON DON. 






D Cres ty = 
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ZED, FOR BOILERS? SURFACE 
2:COPRER WIRE SHEE] 


ce Al ERS kc = 
BIRMINGHAM BA! HAM BATTERY & MET] &x MET ‘CO, BIRMINGHAM. 


; “n ita agian Se Cia a N & Si N, 
' \ ue | | iy WPS JS LE | 


EAGLE IRONWORKS, 
NEWBURY, BERKS. 


_ MANUFACTURERS TO THE ADMIRALTY, we ce 
et re ee 2 ee ey ie Be : 
e ° afl ¢ a aa 
First Prize, Royal Yacht Club, Cowes. ms > “a ui il st a 
cf i he any sf wii a. Ay 
i 
PATHINT EE: 


See meemee NCINES & BOILERS La 


R i 
“4 cance ‘taht HN i 7 SMALL STEAMERS, YACHTS, TUGS, LAUNCHES, dc, 


| M44 
| he a 
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Simp! '" 7 h- sure, C d, and Surface Condensing 
ia arava be reer in progress at Works. 4337 
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Gained the HIGHEST AWARD wherever exhibited in Competition with other Makers, 


LOWCOCK’'S IMPROVED FUEL ECONOMISER 


For Urimisina raz WASTE HEAT raomu § 


FITTED Bich PATENT SPIRAL SCRAPER AND "POSITIVE REVERSING MOTION 


SPHOLAL 
ADVANTAGES. 


Yertla al Pipe pe Castings, OE am 


perfectly true. 4, TY lee atari 
Horan pls (a VH iit 
rag to SL Wil 
y ALREADY IW ae HH 





\ 
an eM Zi Raves from 20 to 26 | eee es 
a 7\ Hoemenienaieaeans NN per cont, of the foel, ae ee 


N.B.—OAN BE APPLIED TO ALL SORTS OF BOfLERS AND THE FIXING DOES NOT INVOLVE ANY STOPPAGE OF WORKS. 
AIR cee gla agate Atay and has been most extensively adopted throughout the United Kingdom and abroad, 












ENGIN BERING. 


—— : “a 
Reefs and Buildingt 
IN IRON AND STEEL. — | 
MOREWOOD & CO.: 
WOODFORD IRONWORKS, 


SOHO, BIRMINGHAM 
LONDON OFFICES—i58, LEADENHALL STREET, E.C. 


Se roy reEretey | ts 2 wend teal Wid ts 


CORRUGATED A AND 1D GALVANISED SHEETS 


GHAM 
Manufacturers - et Mcatist Ee a pa Bull in Iron ar 
STEEL ac Forges, a Mills, Ballway Stations, Sheds, 
Yards, = Bll General Purposes, 


Special Curved Gomrtgatel Tron Boots wiiat Framing form for moderate Bpay 


WROUGHT IRON WATER TANKS, any size, 
ANNEALING AND GALVANIZING POTS. 


ithe RE Shoots & Fastenings, & 


: i ? : : a 2 Pare ne : ‘ Gu 
From Photo. of eTEEL ROLLING MILLS, Soannk many acres, os showing ROOFS In IRON and &TEEL, In course of Wrought-lren oe and P WAY, ny, Bond and Fe Foot Bridg 
erection by M REWOOD & DESIGNS AND ESTIMATES _ON APPLICATION. _ 10 


Paris, 18'78.—GOLD MEDALS A AW ARDED.— Melbourne, 1881. 


WM. JESSOP & SONS, LIMITED, 


BRIGHTSIDE WorEs, ehh EA 
MANUFACTURERS OF 


EVERY DESCRIPTION OF TOOL STEEL & STEEL CASTINGS, 


Cast, Shear, German, Spring, Blister & Sheet Steel for all purposes. 


Files of First Quality. —Steel Lagging Plates for Oylinders, —Steel Boiler & Ship Plates & Forgings of all kinds. 
DBPOTS:— Manchester, Paris, Dusseldorf, St. Petersburg, New York, Boston, Philadelphia, Cincinnati, St. Louis Chicago, San Fraucisoo, Baltimore, Providence, Montreal, 


LONDON OFFIOH: MESSRS. CORNHS, CALVERT & 00. 80, WALBROOK, BO. 


DAVY BROTHERS, LIMITED, 


SHEE ETEN LL D, 


MANUFACTURERS OF 


STEAM HAMMERS 


From 1 Owt. to 50 Tons, for every kind of work, 
Fitted with DAVY’S PATENT VALVES, which save from 25 to 50 per cent. of Steam. 


BESSEMER STEEL WORKS PLANT, 


FORGE AND ROLLING MILL MACHINERY, 
Steam Engines for Mills, Ironworks, Collieries, &e. 
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RODGERS PATHNT 


WROUGHT IRON PULLEYS 


WROUGHT IRON THROUGHOUT, RIM, ARMB, AND BOSS. 


THE — WROUGHT IRON PULLEY MADE. 
SPLIT or SOLID. 


All Sizes up to 24 feet Diameter. 


40,000 


IN US EI. 


TheBest Pulley in theWorld 


USED SOLELY FOR 


DRIVING THE ELECTRIC LIGHT 


AT THE 


HEALTH HXHIBITION, 


nn ee KENSINGTON. 
SOLE E MAKERS: 
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RAT LWAWD now UNDRY, LEEDS. 


—— SOLD AGHNTS -—--— 























France—O. BORISSOW, Rue is Fiens, 3ter, Lille, —A. SINQTON & OO., Manchester and Mila North of England—SNOWBALL & CO., Side, Newcastle-on-Tyne. 
Russia—&. GQ. MARTIN, Gale rny No. 12, Quartier 8, 8t. Petersburg. Holland—VAN RIETSOHOTEN EN HOUWENSGS, Rotterdam. W. of England-~ Townsend & Youn nk Arch House, John &t , Bristol. 
Austria—J. EGLI, |, Berz Frelung 7, rtugal—ALFD. HARRISON, Rua Nova &t. Domingos 86, Oporto. | Glasgow and District-- "ROBERTS N & Oo., B, Old Sneddon 8t,, 





Oona of Oanada--T. J. CHUROH, 672, bey St. Montreal 


Baxony—-W. W. DERHAM, Lel ; Palalay, 
Lancashire& District—F. a WELCH &0O., Market ett, Manchester.| Gouth Manchester,! Gouth ssl ealang ~=JAS. F. ROBERTS, 72, Francis nels Gtreet, Dublin, Dublin, 


Belgium—D. GRANDY, Rue de oT Aattol 30, Gand. 
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Seale Coe eeenteaniod 


MATTHEW PAUL & CO, 


MATIZEERS OF 


Steam and Hand Windlasses, 


STEAM STEERING GEAR, atso SCREW STEERING GEAR, 


AND EVERY DESCRIPTION OF SHIP FITTINGS. 


LAND & MARINE! ENGINES, ye 


OF ALL SORTS AND SIZES UP TO 1,000 ILE.P. 


LAUNCH ENGINES, WITH PATENT VALVE MOTION. 
BUILDERS of LAUNCHES, BARGES, and YACHTS, up to 100 ft. long. 


LEVENFORD WORKS, 
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AND GENERAL 


MECHANICAL 
PURPOSES 


5101 


LIVERPOOL. 


And BUTE DOCKS, CARDIFF. _ 


JOHN H. WILSON & CO., 


By cers ENGINEERS AND BOILER MAKERS, &c. 
mt SANDEHILLS, LIVERPOOL. 





NEWCASTLE-ON-TYNE 


__/3._BILLITER STREET, LONDON. 
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STEAM STEERING GEAR. VERTICAL STEAM WINCH. HORIZONTAL STEAM WINGH, 4662 


F STHAM ORANE PS, &e. 


BELL'S ASBESTOS 


BELL'S PATENT ASBESTOS BLOOK PAOKING, for High-pressure Engines. BELL'S ASBESTOS BOILER AND PIPE COVERING COMPOSITION, 


The following Testimontala refer to this reine fo for vonting every class of ateam pipes and builers, non-cembustible and easily applied when steam ia up; adheres to metals 

New Zealand shipping Co., Limited, and preserves then: from rust; pravanta the inequal axpanaion and oon fon of byilers exposed to weather}; covers 

Barz's Asbestos Works, Houthwark, 6.8. "Ruapehu,” Roynl Albert Dock, 19th Ping, 1884, 60 per cent. more murfacy than any ether coating, and is absolutely indestructible, It can be stripped off after many 

Gentlemen,—I bey to state that your round Aaheaton Blok Packing waa une! in the high-preamre piatona of this ship with years’ Uae, tixsel up with 20 per cent, of fresh, and applied again, The composition is supplied dry, and is only to be 
the following romarkabia raauita tm . nuixed with water tu the consistency required for use. 


14,000 miles sontimgoun ateAmi ng rubout renewal, A Horizontal Buller, 17 ft. 6in. Jong, 18 HY., gave the following reaulta i. 
le 
d 


i emma + ota - 














Hteam Preaaure......,.110 WM........ veer BD dnehen é Temperature on Plates.. .. .. .. 186 dex. 
My experlence does not ahow an equal result from any other paoking. . a ry) wmverimg.. .. .. ORs 
The voyage from New Zealand to Plymouth wae avvomplished in 87 dayw 22 hours, being the =e : (me ton of coal was saved pet week, and although the fire waa raked ont every evening, 20 1b, of 
fastest run from New Zealand on record, Yours obediently, —- : ma ery steam wore found in tha bollar naxt moming, 
). HENDERSON, Chict Engineer, 4,5, Ruapehu." The following Tetincais on a pnia Covering i Beare 
Mauchester,’ Bheffield, and Lincolushive Rad wey—Rlaneship Department, “Dear Mir,—Tt ma aniarest ven to ees ye ates Pap large hahaa niet bee 
EEE Ape Ui Ue: b> slay your covering. Yours truly, WW. BANTO CRIME, CE., PGS." 


Dent Bir,—t have niuch pleasure in stating that after a trinl of over nine months, and comparing 
if. with other packings, 1 can confidently recommend yutr Ashostus Packing, It is expectally value 
able when high pressures are empleyed, #9 in onsen Where othar packings have perished, owing to 
high temperntures, your Ing haa invariably stood wall. 1 havealeo used it with complete suouENs 
when « gland haa hoa with other packings, sud also in cases of badly scored piston rods, 1 


: The Tamar and Kit Hill Granite Company, Linvitert, 

be Mr. Jon Nez, Bouthwark, 8K, Vunuialake, Tavistook, Mth April, 1644, 

‘ Rir,—I have much pleasure in atating that the Aateates Covertug applied hy you to the boiler of 
our travalling crane a¢ Kot Hill, haa yielded inost remarkable raauits, Kinco it lan lee ith wee we 


TRADE 


have saved fully half our eaals, aud have effevted a great eaving in the tune 1$ takes to get up ateani, 


onnaider the resulta ] have obtained by its use for vur marine engines to have heen in every way 
highly satisfactory. ours truly, coe which is often a matter of great importance to ua. [ahold ald Chat the crane rune on high gautrie, 
nd, Be. ith 4 CLARKE, Sup. Engineer, BELL'S ASBESTOS. F He in fully Sxineel to all wenthor, e anys pate Sly eine of yar Anns aA —_ fur 
peas aa 18 PUTPORe, ANG aa yOu ate AWare, have another er y covered, though it has not 
Departanent of the Director of Navy Contracts, The goods of this house are of the highest quality ritice been used. J can moat strongly recommend the material.—J am, Sir, yours faithfully, 
Admiralty, Whitehall, tb June, 1884. only, and no attempt ia made to com with other W. J. CHALK, Ansov. M, Ipat, C.K, Bngtnesr and Manager, 


ir,—I have to inform you that your tender has been soveyited for Rell'a Rolled Cluth Aatastesd manufacturers by the supply of inferior materials nt ? 

Packing to sample submitted, low prices, All home" onlers should be sent direct BELL'S ASBESTOS & INDLA-RUBBEER WOVEN TAPE 
atic core....... mqtiare. | Elastic core........rowned, t the wndermentionel depdta and not through AND #HEETING, 

To Mr, Jovtw Dest. JOHN COLLETT, Direstor of Navy Cuntracte, agenta ur factors. for makiug every class of Mteam and Water Joints. It can be bent by hand to the form requirel 


acking . , 1, and Figs, 2 and 4 represent the Round without puckering, and is aapecially weeful fn making Joints of manhole and noidhols 
loon, packing with walla end ee ee aud nes without core, but with mibber Hora, It is kept iu stock in rotle of 100 ft., from 4 in, to 8 in, wide, and any thickness 
iula 


id. from 1-14th tu. npwards, Manhole covers oan be Hfted many times before the renewal 
As these pack: are extensively imitated, and as it is a common practice miunony 


Or tire uve listerial in wade up dato sheeta about. 40 d each aheet bears th 
dlealera and agenta y the cheaper mianuiactures at my list prices, users are requester 18 ARIUY TS s made up eats about 40 in. aquare, and each aheet the 
sas thas te packing eaelied to shams beara the trade mark, 


Trade Mark, without which nene is genuine. 
BELL'S ABBRSTOS BOILER PRESERVATIVE. 
































It is very necessary te guard nat iinitations of thie neeful material, aiid t) secure 
thamaelven against being with these Liferior articlaa at my price, users are re: 
aoe nr lea that every 10%. Jangth of the Asbestos Tape pure by them bears 

¢ € 


BELL'S SPEQIAL LONDON-MADE ASBESTOS 
MILLBOARBD 


! q 
for Dry Steam Joints, mago of the beat Aabeatos fibre, fa wel’ known fur its toughness and 
purity, and in alwolutely Tree from the injurious ingredianta frequently used to attain an 
Appearance of tlulsh, reyantiiess of the reel utility of the material, Made in aheata 
inemsuriny about 40 in. cna from 144thin. ta Din, and § nifllimotra to 25 nilllimetres 
thick, Each aheet bears the Trade Mark. 
Tho following copy of acceptance of tender refera te alnine  - 


Department of the Director of Navy Contracts. 
Admiralty, Whitehall, 8.W., (ith Mny, 1484. 
Sin—I have to inform you that yuur tender for Asbestos Millboard has been 
maa + ‘ JOHN CULLETT, 
yr JOUW BRLY.. Director of Navy Contracta. 


BELL'S ASBESTOS EXPANSION SHEETING, Patent. 


This Bheeting is another combination of Asbestos with India rubber, giving ta tha 
@ steam user the special advantages of both materials. 
a The India-rubber Washes ia protected fron: the actlon of heat and grease by an oulet 
coating of vuleaniaed Aabestos Cloth, thus producing an excellent joint where oxpanaion 
' aud contraction render other materials unserviceable, 
This inaterial in adairably attited to atanws pipe jointa and every class of valve, 
2 Valves huade of this material are vary durablo, aa thoy are hot subject te injury by 01] 


Thin weefal the free oxygen that is tn the water eantiraly checks 
pitting awd rredlersrng ino diain' inorustation ao immediately as to prevent ite 
» adhering to the plates. 


Not only isa economy of tue) effacted by keeping oilers clean, but the risk of 

having the plates od is thereby obviated. 
t a Bary aor heel par ew tt A ih fnorustation canses a waste of 15 per ceut, 

C) ; gin, eent.; fin,, . 

miss the’ bredervative avolda the great risks which are epee from scaled plates, 

the life of a boiler, ind covers its own cost a hundred-fold by eoouomy of fuel, 

It fe entirely harmless, and hay no injurious action on metals. 

It can be put into the feed tank or boiler, as may be mostoonvenient, 

Sold in drums and onsks bearing the trade nuk, without which none is genuine. 


BELL'S ASBESTOS YARN & SOAPSTONE PACK. 


NQ, ‘for Lecometives, and al) Stationary Engines renuing at very high speed! 


1 
tense friction, 
acme oe Bandwel! Park Colliery, Smethwick, lat February, 188i. ses 
To Burs.’ Asbestos Works, —Dear Birv,—I have much pleasure in stating that I have gees 

used your Avhestos Packing for the last thirteen months for our large winding eugines (ile 
which are running night and man & atul ajao for the fan, pum and hauling new at FR 
the ahove Colliery, and during that pariod we halve not tised* more one third the 
Packing we hal formerly ; sud thial attribute ta your Peaking, om acovunt of ite grent 
Aeonbiiley and general excellence of quality, 
lam, dear Hirs, yours faithfully, 

. THOMAS WINTH, Colliery Knginesr. 
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“ILLUSTRATED PRIOND CATALOGUE FRER ON APPLICATION TO 


BELL'S ASBESTOS WORKS, SOUTHWARK, LONDON, se. 


OR THE DEPOTS— , 


{18—, SOUTHWARK ‘ST; 80... Viotoria Buildings, Dehaagate, MANCHESTER. 11 4 18, St Vincent Place, GLASGOW. 99, Mount Staart By. CARDIFF. 21, Ritter Strasse, BERLIN. 
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soeee* READING IRONWORKS, L™- #200, rou, 


THE PULLEY FOR THE WORLD. 


THE PATENT WROUGHT IRON 


“UNIVERSAL,” 


Supplied to HER MAJESTY’S DOCKYARDS and Leading Engineers cue 
the Kingdom, the Continent of Europe, the Colonies, &., &e. 


TUNs OF THOUSANDS x30 U & Ei. 


SILVER MEDALS 
AWARDED AT THE INTERNATIONAL EXHIBITIONS: 


AMSTERDAM, 1883; CALCUTTA, 1884. 


__—o«s PRICE ‘Lists. FRED PRED BY POST. a 


THE THE SAVILE STREET FOUNDRY AND ENGINEERING RING C0.. 


(LIMerrzpD), SEEM E TEE. D, Soe MANvuracrurens oF 
Baker's Patent Rotary Pressure “Blower and Gas Exhauster 


ts sl tommcame ? (() Poumnsneme 


BAKER'S PATENT ROTARY PUMP. HALL’S PATENT STONE BREAKER. 


CRUCIBLE STEEL CASTINGS. 
London Offices and Exhibition Rooms, 63, Queen vii Street, BC, (opp Mansion) Messrs, BECK & hes Limited, Agents, sss 










General Machinery of Every Description. 








ce wuntllinaath i teatrvathstathian~4>-<toptardasademasteen ili indatnese db liadtinnadehdaadeinet anntantnA bbetaeenntmenaeaemnamememeenmen eee 


MATHER & PLATT, 








Borcedgnrme loose 





SALFORD IRON WORKS, MANCHESTER, — 
(London .Representatives, Messrs. ‘LE WIS OLRICK & CO., ae 
27, Leadenhall Street, £.C. : Pie eS 


—_—— RPATINT —— 







These Olutches are SIMPLE, DURABLE, COMPAOT. 
a“ CHEAP, are easily thrown in and out of gear, and start 
without shock when running full speed. | 





A Friction Clutch 3 ft. diameter equals a Cone Clutch 6 ft, diameter, 











LIGERAL TERMS | TERMS. TO “TO THE TRADE. PRICES ON APPLICATION. CLUTCH AXE PULLEY es 


Acerteetensttlteese latent alam cial ipl iad nS eeeenasencamncll 


GOODFELLOW & MATTHEWS, 


(Late B. GOODFELLOW. = ESTABLISHED 1838.) 
EY DE, WHAR MANORES TEE, 


—— MAKERS OF = 


ROPE & WHEEL GEARING 


All Descriptions of Millwright Work. 


HIGH-OLASS STATIONARY, PUMPING, and BLOWING ENGINES, with CORLISS OR OTHER VALVE GEARS. 
IMPROVED METALLIC PISTONS AND AIR PUMP BUCKETS. 


CYLINDERS, &0., BORED, AND VALVE FACINGS PLANED IN THEIR PLACES, WHEELS, &o., MOULDED 8Y PATENT MACHINERY. 
FLY-WHHELS, ROPE AND BELT PULLEYS, 4&0, TURNED TO ANY SIZE. FORGINGS OF EVERY DEGORIPTION. wn 
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Il MEASURES BROS. & OCO., SOUTHWARK STREET, LONDON, Bs ol 


Manufacturers of Patent Girders, Rolled Joists in Iron or Steel, Rivetted vind Filtch Plates, Bull 
Sash Iron, ‘Bending Hoops, Bolte, Rivets, Washers, neque med Flac Pisass, Fetani a and pg bin wy Conracere Rails, Tee, Angi a, an 
Siancheone, Tah Nawatiytion of Builders’ Iron Work, or Wrought Iron Qolumng, 


Have now in their TOWN BTO0K 6,006 6 TONE od eve can guarantee prompt delive at lowest Market Prices 
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TES, SECTION SHRETS, AND ON APPLICATI 
ee SECTION OF JOISTS. _ TEES. | OHANNELS, 
8 w L0lbe. a3) = 1albe, 7 x 14lbe, w Sélba, 12 Xx 5m d2tbe. || 52 x 2 xB 
y= 5s 7 x of = 9 ,, ie = 0 ,, ae ee xy oy x 8h 
a ee oy =n" 8 x4 m 22 ,, an x 4 = $2,, a a ee 6 x8 “4 on 
sai x 8=ele, |8 xb w®,, x5 m3d,, aoe haa 8 xB | B x af 
” ee = 9, | 8 ee peda Ph 10 seh eee 2 ar 5 it 
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DANIEL ae & CO. 


Established 1851.) HENGINEERS AND BOILER MAKERS, (Established 1854. 





LEIL.D, NWEAR MANCHESTHBIR, 


DUB INEZ 
HIGH-PRESSURE, CONDEN SING, & COMPOUND STEAM ENGINES. 
THE WHEELOCK AUTOMATIC EXPANSION ENGINE, 


(Grand Prize Paris, 1878, and Firat Prize Cincinnati, 1880, in competition with Corliss and other Automatic Expansion Engines). 


THE BULKLEY PATENT INJECTOR CONDENSER, USED in the UNITED STATES at all the LARGE IRON and STEEL WORKS 
ADAMSON'S PATENT TESTING MACHINES, to Tost from 30 to 8,000 Tons, 


BLOWING ENGINES, AIR COMPRESSORS, & BESSEMER PLANT, 


PATENT HYDRAULIC JACKS. 
GHNDRAL HYDRAULIC ENGINEERS. mes 


GEORGE SALTER&C.. =~ ~Y 


WHST BROMWICH, 


MANUPFAOCTUBBRS OF 


Spring Balances, Roasting Jacks, 
BOURDON'S, SCHAEFFER'S, & SILVESTER’S 
FPRESSUENREA GAUGES, 
COLLIERY SIGNAL BELLS, RASTRICK’S TUBE SCRAPERS, 
CONIOAL, SPIRAL, and all D kinds of COILED SPRINGS made to order, 


DYNA: AMOMBPETHRS 
For Teating Strength of Wire, Rope, Cement, Cloth, de. 
GOODS SUPPLIED THROUGH ALL MERCHANTS AND FACTORS 













MOURODON GAUCE 







” MtOTTATATR UA LEAL CanTO EAA COLAC 








NEW OLIVER SPRING 
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COLLIERY BALANCE DYWAMOMETER FOR TESTING WIR". ROPE. CEMENT. ETC 





LOCOMOTIVE encom 
ALANLE up tasvons = THACI THACKRAY WAS WASHER aap s _ 4760 RASTRICHA TUBE SCRAPER GaLance 











~ DAVIS AND S ARDEE 


ETNA ITRONWORKS, BANGOR ROAD, LEITH, N.B. 


IMPROVED DOUBLE-ACTING STEAM HAMMERS 


For Forges, Smithies, Stamping, &c. 
AWARDED THE 


) FIRST PRIZE at SYDNEY EXHIBITION, 1880. 


Sizes from 1} owt. to es ave ache in Btoek, 4377 BV 


SHEPHERD'S IMPROVED PATENT INTERNALLY FIRED CONE SECTION BOILER 


RISK of EXPLOSIONS REDUCED toa MINIMUM’ GUARANTEED for SAFE WORKING and INSURANOE up to 160 lbs, PRESSURE. 








to all, parts of the world. They 
are suitable for every description 
of work, and, consisting of a 
number of similar sections, arc 
easy to erect, examine, and repair, 
Any portion can be removed and 
B replaced quickly, and with great 
B facility. 


BOILERS ©» this principle 
have been in constant work for 
some years, with great success in Gia 
the economical production of iim 
ateam without priming. There fam 
are no parta liable to collapse, —ammm 
or stays subject to corrosion, iia 
Thoy can be exported cheaply gems 





4820 
For PLANS, ESTIMATES, an to the SOLE LIOENCEES and MAK 
JAMES WATT & OO,, (iis ‘Boulton & Wat Wat i, maha t, London, me a aA Ton gene 
poeichs Borers Aisling ‘and Sagar’ Mills, “lant (achiners, gad of of Coins for’ By British Goverminent at Foreign Countr ies, 
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Only Gold Medal for Ganges at rae Paris’ Exhibition, 1878. oo 


BOURDON'S 1Ge==: GAUGES (cx™)¢ 


NEGRETTI & oe aa HOLBORN VIADUCT, WS. 
TELEPHONE Ho. @B83.. ~~ SOLE AGENTS IN LONDON, __ THEPHONE Wo, esa 


M. BOURDON cautions Persons using Steam Gauges that « large number of very inferior instruments are 
sold, bearing his name, which are not of his manufacture, a great proportion of them also having a forged Trade Mark. 
‘AGENTS :—J. CaSARTELLI, 43, Markot St., Manchester ; Cuapapvgn & Sona, 71 & 73, Lord 8t., Liverpool. 


NEGRETTI & ZAMBRA'S NEW CATALOGUE of Bclentifi Instruments, 560 pages, 1,900 Engravings, is 
now published, price 5s. 6d, 


N: & 2. have been appointed Sole Agente by Mesare, Ritchie & Sone, of Boston, U.8.A,, for the Sale in this County the Sale in thie Country and the Colonies for their salaries Liquid Compasses. 


TORPEDO BOATS BY YARROW & CO., LONDON. 















toe ES OS Se — 


TORPEDO BOAT for the ITALIAN GOVERNMENT. Official Trial Dec, 13, 188!. GBPEED on the Measured Mile 22.46 KNOTS, 4904 
__ TORPEDO BOAT for the BRAZILIAN GOVERNMENT, tried June 27, 1862. Mean SPEED during a continuous run of 3 hours with 12} TONS on board, 20.3 KNOTS. 


=TRILaT STaP™™ RICHARD C, GIBBINS & Com.‘ Suxmayiero™s = 


STEAM & HAND CRANES, 
PORTABLE, WHARF, DERRICK, 


FOUNDRY, OVERHEAD, TRAVELLING, 


‘Warehouse Cranes and Pile Drivers, i 


1691 


Warehouse Lifts and Hoists, 
ORABS, JAOKS, PULLEY BLOOKS, SOREW 
__OOUPLINGS, PLATEL, PLATELAYERS’ TOOLS, &. &c. 


“NETTLEFOLDS LIMITED, BIRMINGHAM, 


SOLE anes a RS OF' 


' -'WESTON’S STORER’S © 
PATENT DIFFERENTIAL RATCHET BRACE.—PATENT OPEN TOP SURT LUBRICATOR. 


These Braces, which have been several years before the public, and are MUCH APPRECIATED 
by them, NETTLEFOLDS have lately CONSIDERABLY IMPROVED by enclosing the SCREW in a 
SLEEVE (A) which always PROTECTS it from INJURY either from DIRT or BLOWS. This 
SLEEVE also acte as @ GUIDE for the NUT, thus keeping it steady throughout the whole of 
its traverse, and consequently wees the drilling to be effected with PERFECT ACCURACY. 

The SUET LUBRICATOR has effected a saving of 70 per cent. in the cost of lubricating 
material used for Nettlefolds’ Engines, and has now been fully tested in their works on 15 
Cylinders working to 750-horse power. 

Messrs, Hicks, HaRGREAVES & Co. write :—" We find the saving in excesa of that stated 
in Messrs. Nettlofold & Chamberlain’s od re! 70 per cent. and the cylinders to 
which these Lubricators have been applied are in beautiful condition, We shall adopt 
them for all our engines,” 

By this Invention the steam is lubricated before passing to the valves, while the supply 
of grease is uniform and constant. 


SOLD BY THE UNDERMENTION ED AGENTS :— 














BIRMINGHAM Wakeman, OC. H., Gt. Charles St. NHWCASTLE-ON-TYNE Galloway & Co. 
LONDON .. .. Nattlefold & Bons. - Se a .. Manlove, Alliott, Fryer & Co. 
LIVERPOOL .. Sharp & OCarline, 34, James Street. BELFAST .. « » Patterson, R., & Sons. 
MANCHESTER Bomundecws = Oe DERBY .. .. .. .. .. Handyside & Co. 
so aeackath o . MoGeooh & OCo., Schaffer & RUSSIA .. .. .. .. .. Sumner, John M.&Oo,, 
7 Budenbent Manchester, 
EDINBURGE. . Redpath, Brown & Co., Thos. Soott. AUSTRIA... .. .. . » Simon praia gael Man- 
BRISTOL .. .. Weston, J. D., 
. Wilkes. Brothers & Co., Taaker | GERMANY  .. .. os ss Sobadier & Budenberg 
' Bons & Co. Manchester. 


oF WHOM PRIOED LISTS AND FULL PARTICULARS MAY BE OBTAINED, 
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BRUCH & BATHOS 
SYSTEM OF ceeeecee AND EXCAVATING. 


8, VICTORIA CHAMBERS, g WESTMINSTER, 
THE SIMPLEST AND BEST 


Direct-Acting Dredger 


War MAD SE. 
ee 
FIVE DREDGERS on this principle already 
ee ea IO (7) eee | constructed, and are working in the most satis- 
Sense eo a ee aoe. | factory manner, working expenses being reduced 
ee we FIFTY PER CENT. below that of 
BUCKE ET AND LADDER DREDGERS. 













an i. PETER BROTHERHOOD, ‘ys. 
) oy = BELVEDERE ROAD, WESTMINSTER BRIDGE, LONDON, 8.3. Oy). 


IMPROVED PATENT dala viadeated ee 





FLEXIBLE COUPLING ELEXIBLE COUPLING 


ee eed ee 


THE MOST 


.. Bows | FOR DRIVING 
ECONOMIOAL oe |e | ‘i 
oral ‘ F : _ een ee P | —_ <r sas hy r : | FANS, 


— 
EFFEOTIVH oe GENTRIFUGAL 


FOR a ‘\ 
SHIP LIGHTING PUMPS, 


As in General Use in 


AND OTHER 
the British, French, HIGH-SPEED 
Italian, Danish, &c., 
&c., Navies. MACHINERY. 
one oe a 


6204 





International Health Exhibition. 


IRRIGATION MACHINERY 


Suitable for India, Egypt, and Elsewhere. 


SIMPSON AND COMPANY, of Pimlico, London, have on Exhibition, close 











to the Water | Comper es’ Pavilion, a CENTRIFUGAL PUMP capable of 
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ENGINEERING.  [Jpty 25, 1884) 
STANNAH'S PATENT | BOILERS 


PENDULUM PUMPS AND PUMPING ENCINES (Se 
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0 COCHRANE. 
















































BNGINEER & TRONS OUNDER, Are the SIMPLEST and CHEAPEST for Boller Feeding, Minin and all other F purposes, Every Pump tested | FORGES 
GOLD A SILVER steam and water before leaving the Works. al and W ip Guaranteed, FANS 
"B ARRHEAD, => — THOUSANDS IN USE AT ema] jue ABROAD, — Aka SMO GER.” 
Ms SINGLE ACTING. z DOUBLE ACTING, 

SCOTLAND. \ Biameteoi iiss] a] al Mal oa | cat] | | al Saal Ste | | Peal hd | orem 

: are 4 aera] eee Panes Me SPS) | cocreentcars 
of Boller ...... 
For ENGINES, Hand Lever exit. o4'ts label 7 lesolgis 19! 245 | eho | air | eat | 295 | 290 | £85 PUMPS 

























All Pumps fitted oils gun- aa pl rs and valves unless otherwise ordered. A large number always in 
Catalogues with fetinoniai and full directions for fixing on application. PRESSES 





ye MACHINERY, TABLIGHED 1835. 
(Seam id _ STANNAR, ‘Engineer, 90, SOUTHWARK BRIDGE RD. LONDON, 8B. |"roots wa. 


oer ch OE SS ES 


ECONOMY. 


TOOLS, PLANT, &c., ox APPLICATION. 


ILLUSTRATED PRICE LIST 
OF 


Lote 


Manutacturer of High Class 
STEAM ENGINES, for Mills, Winding, and Pumping 
STEAM HAMMERS, Jand and Self-Acting Gear. Section of W ater-Tube, 
STEAM WINCHES, Now Improved, : 
STEAM PUMPS, Compact Design 4067 | pe aaEEU 
Se ena RR SU STATI PNP E FU LL SIZ E ; ‘ 


Inner Tube Removable. 


ETNA WORKS, 
SMETHWICK, 


Near BIRMINGHAM. des eription of 
Gas Apparatus 
arse Daat aul Wrought iron 


densers, Berubbers, Ke 
tort Lida, Cross Bare ane 


Horewa. Wrought Irun Boil 
Manufacturers fur Stationary, Portably aid 
f Marine Kngines, Sugar Pans, 
0 Coolers, Clarifiers, Punts, Boat, 


Halt Pans, Arch a ange Boilers, « _ 
and every dessription » General Iron 
Work, Ee, | 4924 
Drawings, Specifications, and 
Estimates Supplied. 





ACCESSIBILITY. COMPACTNESS. 


STANLEY 





4957 


MATHEMATICAL INSTRUMENT; —s_—y 


MANUFACTURER 


fo H.M,'e Government, Jounci! of India, Salence and 
Art Department, Admiralty, &. 
Mathomatical, Drawing, and Survoying Instrumente 


oo NT eal aos. SEP ETO Come 





Bh evary ceacrlntian et ane highos quedty sod Bulan, (DR. HOFPEKINSON'S FPATN™. 


at the most moderate prices. 4832 
: An Inatrument for measuring and continuously record uantity of Electricity, and for eae tres ee 
lacey ecb aan sedan tore res keen fo : of ete current supplied during a given 


Address: GREAT TURNSTILE, HOLBORN, LONDON, W.0. 
“Patont 


dearea” WESTON'S 
NEW 
“PATENT GEARED” 


PULLEY 
BLOCKS. 


aE The Now “Patent Geared" Blocka 
are manufactured with yroat care, and 












amount due from a consumer for the quantity or energy | 





(oT cto 





Made in 5 sizes, to reyister from 1 to 200 amperes, PRICE, £16 to £365. 


f ate emmeen sb 











cannon eee mace came hd Shale 


For further ertlnalana sale to the Sole Licensees ae Manufacturers 


CHAMBERLAIN & HOOKHAM, LIMITED, 


ELECTRIC LIGHT ENGINEERS. g 
BIRMInN GE I. 4209 
THE CHEAPEST AND BEST: 

of the beat materials throughout, andl 


svi STEAM ENGINES AND BOILERS 


{ SAF ETY = ee _ fp. v4 : Market are Manufactured 
f| HOISTING MACHINES. | ae oe L ANE & REYNOLDS, 
Cranbrook Street, Old Ford Road, London ie 


oe aman can lift from 2,000 to 4,000 Iba 
ae ® being two or three ‘times tho lifting 
PRICE LISTS ON APPLICATION. 
SPECIAL TERMS TO SHIPPHRS, A 
LARGE BUYERS. |e? - 


‘| power of the aban easels Blocks, 
; § Tlecrenhic Address :: jseetetek dest epee 





OM APPLICATION TO TH 8 ©6000 


SOLE MAKERS: 


JOHN H CROW RY &C0.. Sheffield. 





ILLUSTRATED P PRICE LISTS FREE 
















Jury 25, 1884.) ENGINEERING, 
SHEPHERD, HILL & (0. ao 
<> GIBBS’ PATENT HEATIN G APPARATUS 
7 wi yy Workin Highest Award for Heating Apparatus, 
‘Dy, ae Successfully. INTERNATIONAL SANITARY “ENB 


LEEDS, ee 
Manutactasems of all kinds-ef Slide Lathes, ping , Boring, Drilling, Punching, Shearing, Bending, and Sorowing Machines, suitable for eve avers eors and Shipbuilders 
As fitted in “Engineering,” “Daily Gelagraph,” and ‘Daily Ohronicle” Offices 
LOM DO 4118 
_ST. JAMES’S HEATING APPARATUS WORKS, MILL "STREET, Aveeno _ 





BUTTWELDED GAS, STEAM, and WATER TUBES. 


2 eee ree eS 


DIAGRAM SHOWING LAP AN D BUTT WELDS. 

These two Engravings, representing sections of Lapwelded Wrought 
Iron Tube (at A) and Buttwelded (at B) show conclusively the superior 
strength of Lapweld, which has nearly four times the surface in contact 
in the Weld over that given in Buttweld. 









-) 
BUT TWELD 








pe 


All Gas, Steam, or Water Tubes ovat Two-inch size are 
made Lapwelded by us. _ 


FOWLER & OO., LEEDS, ENGLAND, 
MANUFACTURERS UF 
Steam Oultivating Machinery — Traction Engines — Patent Compound 
Yorkshire Semi-Portable and Fixed Engines — Semi-Portable Engines — 
Horizontal High-Speed Stationary Engines — Hauling, Winding, and 
Pumping Engines — Patent Automatic Expansion Valve Gear and 
Governor, for ensuring Economy, Regularity, and Safety—Boilers of all types, adapted for 
every kind of fuel and country—Steel Portable Railway, for Sugar, Cotton, and Indigo Plantations, 
Contractors’ Works, Military Depots, Workshops, Mines, Timber Yards, Agricultural Holdings, &.— 
Locomotives of various gauges. 3061 


CALCUTTA EXHIBITION, 1884, FIVE FIRST PRIZES. 


Budapeat Agricultural Meeting, 1882—Two Gold 2 saute Exhibition, 1880—Three Firat Prize 
Medals and other Awards, anover Agricultural Meeting, 1881—Gold Medal 
Vienna Agricultural Meeting, 1882 ~ Special and Diploma of Merit. [and other Prizes. 
__ Diploma for excellency of work. ___|_ Paris Exhibition, 1878—Grand Prix, Gold Medal, 


HAPLING’ PATE PATER PORTABLE STEAM ENGINES AND BOILERS 


MEDAL, INTERNATIONAL EXHIBITION.) 
" ALWAYS IN 8STOOK OR IN PROGRESS. 


re 


BTATIONARY ENGINE. pei ENGINE, STEAM pineal ee LOCOMOTIVE. pate ENGINE @ DISTILLER WInDINA & PUMPING ENGINE 
ing," Cook iY to 30-horse 
WNC Bulding requ rea. With Ith or etcene ath: th. For Whart or Bail. Wor Steep faines and rand Quick ¢ Ourves. P maretaned by H. of recieve ta : powers 
PARTIES ARE CAUTIONED AGAINST USING on PURCHASING IMITATIONS on INFRINGEMENTS or THESE PATENT MANUFACTURES. 


Patentees and Sole Manufacturers—ALEXANDER CHAPLIN & Co., Cranstonhill Engine Works, oe 
____ LONDON HOUSE—68, QUEEN VIOTORIA STREET, LONDON, E.C. 


THE CLAY CROSS COMPANY, 


COAL, LIME, & IRON WORKS, CLAY CROSS, near CHESTERFIELD, | 
SUPPLiyT MOUSE, GAS, - AMD STHAM COAL, 


PIG IRON, GAS and WATER PIPES, and ALL CASTINGS 


In connection with Gas and Waterworks, Oollieries, Engines, Pumps, &c. ss 
lata (Ofloes and Exhibition Rooms: §8, QUEEN VICTORIA STREET, B.C. (opposite Mansion Hose Station.) © Messrs. BECK & CO., Limited, Agents, 
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MANCHESTER WORKS, 
LEDSAM STREET, 





JAM ES ARCHDAL E ee CO., 

















Makers of all kinds of LATHES, PLANING, tg phe Mg SLOTTING, 
DRILLING AND BORING MACHINES, &c. 


Bini» CONTRACTORS ro ruc BRITISH & FOREIGN GOVERNMENTS 


London Agent: ALLEN ] LEE, rang. 
8, CAMDEN COTTAGES, CAMDEN ROAD, N.W. a 


Where a Stock of our Toola may always bo soon. 4114 








BRICK & TILE eee. = Engineers and Ironfounders, 


MACHINERY, Atlas Works, Harrow Road 
PIPE MACHINERY, - LONDON, wW. 


- sack oF. . . = > 
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Sa A ey rt as bot Vianndtitirs. \ TT e. 
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Of best London quality for 





MMlustrated Catalogues on Application. : Ris ns Se eS Se daar HNGINHEIRS, é&o. 
EDGE RUNNER rT ae con’ TRAOTORS’ PLANT r ~ BUGAR MACHINERY. HYDRAULIO LIFTS. 


Sole Makers of the UGH SPEED’ " “TR LOMPRESSOR a 


This Compressor having stood the teat of ten years’ practical working is now moat confidentially recommended as superior to all othe all others. ,—Send for New Price List Lista, 


BUCKLEY & TAYLOR, 


ENGINEERS, MILLWRIGHTS, AND IRONFOUN DERS, 
CASTE IRON WORKS. oLpDHam. 


——MAK a_—~MAKERS OF TIR-—— 


STEAM i ENGINES, COMPOUND ENGINES 
Driving the Textile Machinery at 


10 to 100 HP. 
the Oldham Exhibition. 


Stina oii We oy 
Lancashire S Steam 
Boilers, 


Made with the best Machinery, with Holes Drilled or 
Punched, and Plates Planed. 


PATENT ELASTIO SPRING 


PINION & BEVEL WHEELS, 


8 _ designed and adapted for heavy work, 
saa arying loads, and sudda and wuddaci sheaiens 


PATENT BEVEL ee 


WITH tagele ieee STEXL ‘RIMS, 
in onees where here great stre strength is req 


4 = = a ; 
‘ ae ey Ss x ME eM feos 1 
™ oe , : ; { i i oooh 1 ; ' \ ‘ 
eae, : 2 ; 2 ODS . oan a5 ese : { I z ea ae a “ 
7 iy " - Bee j AS Ol oe aa, 
nae - eat cis Mg Ape E 
eos pel t ret f f ; ‘ 
me 5 : : ae . een | ae ibe : ; a 3 > y 
we . ee : > iy . uw. ~ ; ; 
Es i “3 ne = es = r . a I : 
/ ; woe @ yo ae 5 re a = For Ropes or Belts Belts up to 80 to 30 fect diameter 
td 


All other classes of Wheels 3 of Wheels moulded by our 
Patent nt Beenerd: 4780 


Agents for Buokley & 0 Go.’s (Sheffield) 
- PATENT COMPENSATING PISTONS,. 
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Se ee 


“at 2 THE 4 | LOCOMOTIVE AND MACHINE WORKS, .. 


BUILDERS OF LOCOMOTIVE ENGINES OF ALL GAUGES 


And for every variety of service, 
PATHRSON, NHW J BRSDY, 
UNITED STATES OF AMERICA. 
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om — , BALDWIN LOCOMOTIVE WORKS 


ANNUAL a PHILADELPHIA, U.S.A. 
CAPACITY BURNHAM, PARRY, WILLIAMS & Oo. Proprietors. 


600. Ge. ve" a) | aoe eae ae MANUFACTURERS OP 


LOCOMOTIVE ENGINES, 


ater to every variety of service,and built accuratcly to x esa i“ and 
——— templates. Like parts of different euriues of samme clase pert eotl 
_* geahle, 


, 3 | a | oo, . PASSENGER AND “GOODS LOCOMOTIVES. 
Cie , ee 0) ee ay oe ee ee eo —ie>.... MINE LOCOMOTIVES, NARROW GAUGE LOCOMOTIVES 
" eli A ee 3 STEAM STREET CARS, &c. 
pene ~<a 7s. = ee a InLverRarsp CATALOGUES FuRNISHRD ON APPLICATION OF CURTOMERS. 
ALL WORK THOROUGHLY GUARANTEED. 18% 


ere 


CLASSK ‘ 





~ MANNING, WARDLE & CO.. 
BOYN E ENGINE WORKS, LEEDS, 


constructed hundred various  dimaate of Tank and othor Locomotive Engines for upwards of thirty different widths of are. acer whore n F passin iii sharp 
air aeand A eretitoe abe ? tents veuitable for any and for burning coal or wood, begga Sb or special duties required by Railway padi em, Contractors, Collie ay Iron Wor and Mines, 
Brick Works, pes Bg Gus orks, Ship Yards near Plantations » &e,, &O. They are bull i sonuretale 10 to standard gauges and tomplates in order that like parta of various clasecs of sngines 


ted Ug’ 
sam icates be supplied on the shortest notice. The materinis are the best of their ive YBa and tho workmanship caunot be excellc 
= ae rer Wanoun : Con havi las pe, and to that du of, such ¢ ry great variety of Engines, are enabled to oxecute orders for Locomotive Engines adaptod to most requirements in a very short time. 


Locomotive Tank Engines from 8 inches to 15 inches Oylinders on Four or Six Wheels all coupled, always in Stock or in Progress. 2486 
____ SPECIFICATIONS, PHOTOS, AND PRICES, ON APPLICATION, 





The FALCON ENGINE & CAR WORKS, Ld. 


41, COLEMAN STREET, LONDON 
es 


hes, oth de ping eitteantive relic 





\ PISCE TLTELE ES hed ee 
oe! 


" BUILDERS sii : AT = : L.OoCOMOTIv=i war Es FOR CONTRACTORS, 
‘ - tives for light Railways. Locomotives, with from 4 to 16 in. cylinders, on Four or = Wheels, all 
coupled, oF spell adapied for going found sfarp curvor an oe ain ateep gre ients. EIngines of various sizes always a stock otsb: Prog — bilan 
ngines of every siz. Tramway Oars and Carriages, Open and Closed Wagons, &c. 


SPEOIFIOATIONS PHOTOGRAPHS, AND PRIOES ON APPLIOATION. 


SPECIAL FIRST AWARD, SYDNEY, 1879. SILVER MEDAL, MELBOURNE, 18980. GOLD MEDAL. ADELAIDE, 1881. 


DniwnOYD & T1hO ¥Y LD, 


ALBION TUBE WORKS, BIRMINCHAM, AND COOMBS WOOD TUBE WORKS, HALESOWEN. 


MANUFACTURERS OF 


WROUGHT IRON WELDED TUBES AND FITTINGS, 


For Gas, Steam, and Water, Plain . OUOGENHOUS _ 
ILHR TUBH ON, STHEL, AND MHT es 
BYDRAULIO TUBBS, oe meres LINING TUBES FOR WELLS, TUYERE OOILS. 
LARGE. TUBES UP TO FOUR FEET DIAMETER. 


London Office: 90, CANNON STREET, E.C. Warehouses: LONDON, LIVERPOOL, MANCHESTER. 


ALIV 


ENGINEERING. 
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Stand No, 109, Royal Show Ground, Shrewsbury. 


SUFFOLK IRON WORKS, STOWMARKET, 
June 26th, 1884. 

We have much pleasure in informing our Customers 
and the Public that the above-mentioned old-established Business, 
together with all its Branches, will in the future be carried on 
under the style of WOODS 4 COMPANY. 

In thanking you for past support, we hope, by strict attention 
to all Departments, to merit a continuance of favors hitherto 
so liberally bestowed. (Signed) 


WOODS & COMPANY. 








ie ar ao os ae i 
tere Pe a ee en mi or wis 
2EE OUR MACHINES AT THRE : 
OCORVTSTAL  PabTAOD STS EEL OT. 3, LONDON, 
Stand 24°7, ROYAL SHOW, Shrewsbury, July 14th to 18th, 


HIGHLAND SHOW, EDINBURGH, JULY 22np to 25ru, 


PATENT HORIZONTAL 


Our Machine, tested as 
awarded Pirst 


HAYWARD TYLER & CO, SPUN aE STEAN AGES 


gy 84 & 85, Whitecross Street, 





kaa A mc 





: The great and well-known sconomy in fuel of these Engines has been fully proved 
fy very careful trials, partioulars of which sent on:application. (See also ie) utes 
oe of the Institution of Civil Engineers,” Vol. 66, Session 1880-81, 
They have repaid their cost in a short time, are not more complicated than 
ordinary Oondensing Engines, require much less water for condensing, no greater 
skill to drive, and are 
as easily accessible for 
repairs as ordinary 
Engines, 
In cases where Boil- 
| ers are overworked, the 
a, ny te of these 
é leads to onsy 
. , saving of wear, 
= ta ‘and la our, ren- 
& deringold Boilers more 
= : - At ore ~ durable and capable of 
peace ei giving off additional 
Engine power, thereby saving the cost of new Boilers, where an increase of power 
is wanted. All joints and working parts adjustable. 
N.B.—One of these Engines was run from November 26, 1877, NiauT and Day, 
until October 28, 1879, without having the steam shut off (except on two occasions for 
8 few hours to examine driving belts), being a continuous run of 712 days of 24 hours 
each, or about 17,080 hours in all, 


B. DONKIN & CO0., Bermondsey, LONDON, 


MANUFACTURERS ALSO OF 
PAP RE-BLASLING MACEIN DN Z , 


TURBINES, VALVES FOR STEAM, GAS, WATER AND CHEMICALS, 
GENERAL MILLWORK & MACHINERY, 





CLARKE'S CRANK COMPANY, Ltd. 


BENT CRANKS, 
SOLID WEB CRANKS. 


FORGINGS, SHAFTS AXLES 
BOTH IN sess & STEEL, 


sa 
eed 





PATENT CRANK WORKS, LINOOLN. 








cama 


London Offices: 8, Bloomfield € 


MARINE, LOCOMOTIVE, 


AND ALL KINDS OF 


STEAM ENGINE 


Cranks: & Forgings. 


| 
fhe 


reet, London Wall, E.0." 
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S TOTHERT anp PITT,. LIMITED, BATH. 


HAND-POWER anp STEAM OVERHEAD See 





STEAM CRANES. 


WAREHOUSE CRANES. 


WINDING ENGINES. 


INCLINE GEARING. 


FOUNDRY CRANES. 


QUARRY CRANES. 


WATER WHEELS. 


TURBINES. 


peace aad 


WATER CRANES. 


HYDRAULIC PRESSES. 


TS 


STEAM CAPSTANS. 


LEATHER MACHINERY. 


PUMPING ENGINES. 


CONCRETE MIXERS. 


TURNTABLES. 


TRAVERSERS. 


Fig. 134, Engraved from a 4-Ton “ Wellington " Crane, enone to the Royal Albert Dooks.. 4629 
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LONDON OFFICE: 30, WADLBROOK, H.C. _ 


HALL’S Patent AUTOMATIC INJECTORS 


ATHR HLEVATO 
ENGINEERS, STEAM USERS, AND EXPORTERS 


Will find these High-Class Boiler Feeders the most sharaigle reliable ever sent into the Market for supplying all classes of Steam Boilers with Water, from 2 lbs..to 200 Ibs. 
Our D.L. Olass, No. 4, lifts 8ft. (set from 20 lbs. to 150 lbs.) ONE MOTION ONLY—SIMPLY TURN ON STEAM. 
Forcing. Forcing. Forcing. Lifting, 


0. L. . CLage 0. CLASS. $s. 5. CLASS. A 
FOR CLEANC “en zu A uN nee 


a-* 











STEAM SPINDLE 







* DESMED 


WITH GRACHETS 





ok Live 


TRACTION. STATIONARY. STEAM SHIP. LOCOMOTIVE. TRAMCAR ENGINES, 





STA MDARD PATTARNS FOR 


Injectors, Water Elevators, Wator Lifters, Water Rjectors, Yacu Yacuum Br Brake ceBlectors, 8, Exhaust Steam Condensers, Bol Boller’ Scavel ers 8 Safety Com Combinations, & other d other Steam Jet Spectalities, 


FATR BURN 8 HATLEIZ., 


CHIEF OFFIOE: 63, ROYAL EXCHANGE, MANOHESTER, a 





MAY BE HAD FROM OUR WELL-KNOWN WHOLESALE VENDO. 4765 
NK: Messrs. TANGYE BROTHERS, Vitoria Beret LEEDS : a uta: + HOntcr OL HULL, &. Mews @. GLARE & BOMG, Water House Lame 
GLANGOW: Meme. & W. KACLELLAN, Trongate. HEWPORT: Mr. 0. D. PHILLIPS. BRISTOL: Mr. G. B, MOXLEY, Chesterfield Road. HOLLAND : Moers. STOOKVIS & SONS, Rotterdam. 


Mr. A, A. PABMBNTIER, Oleve, Solo Agent for NORTH GERMAN NY. 
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. ME The PORTER-CLARK PROCESS — 
Romoves the Carbonates of Lime, Magneaia, and Iron from Hard 
Waters, and thus, tho causes of Incrusta on in Boilers and Pipos. 
This Process is in use fn Paper Mills, Brewe ried, Sugar Works, India-rubber and 
Telegraph Works, Ice Manufactories, Mustard and Ol) Milla, dc. One Rallway 
Compan) employs it for feed-water to the extent of I ,000,000 gallons duily, 
and one of the London Water ares at two of its Pumping Stations. It ia 
also in use un County Asylums, Public and other Schools, and Private Mansions, 
T 


he pure water of the chalk wolls, and muddy water of the Thamos between 


JOHN HENDERSON PORTER, PATENTEE, DESCRIPTIVE OIROULAG OR AEPLIDATION, = 


2 & 2, TUDOR STREDT, LONDON, = E1.G., furnishes the necessary Plant. 





; 


~ THOMAS TURTON & SONS, 


MANUFACTURERS OF RAILWAY SPRINGS AND BUFFERS, 


Files and Cast Steel of Superior Quality, Spring Steel, Shear Steel, &c.  «. 
SHEAF WORKS, AND SPRING WORKS, SHEFFIELD. 


LONDON OFFICES, 90, CANNON STREET, CITY. | PARIS: DEPOT, (2, RUE DES ARCHIVES. BOSTON, U.S., 40, KILBY STREET. 





For Price, &c., apply EAGLE 
SM EDLEY IRONWORKS, 
; T uiie ee Or wie PPR EI RS. na Pi foer iain! “2 ane oer 
PORTABLE ENGINES. t ENTh Sauk We hive now had one of your Portable Engines and 7 eek vei "Mortar Mills, ah conatant VERTICAL Combined Engines 
MORTAR MILLS. and Boilers. B100 
HORIZONTAL ENGINES. 


“SPECIAL CLAY MILLS." 





work for the Jant twenty months, and have great pluasuroin stating that they have given ws every matinfac- 
tion, and for construction, strength, and workmanship are the best we have seen.— Yours reapecttully, 
Messrs, SMEDLEY Bros J. & KR, BOWDIN (Builders) 








Portable Railways. 


210 CUSTOMERS USE 


DECAUVILLES PORTABLE RAILWAY 


Awarded 25 GOLD MEDALS, and ALL FIRST PRIZES, 14, for the 
last eight years. 


1878. 









“THE PERTH GAUGE GLASS, 


Warranted to stand upwards of 1500 Ibs. prossure to the square inch, 
and bear groat variation of tompornture. 
Thoxw Medals have bean awarded for the above-mentioned qualities. 


JOHN MONCRIEFF, Railway and Wagons for Sugar Plantations, Farms, Mines, Quarries, 


North British Glass Works, P ERTH, Contractors, lronworks, Brick and Cement Works, Docks, Harbours 


Railway E. _F Mil Expeditions, N @ 
[j APELL Double-rower I AN ailway Extensions ac gee g arrow Gau 


4777 
THE Moet POWERFUL. VEX MADE. FOR PRICES AND PARTICULARS ADDRESS: 


oe ROBT. von GLEHN & SONS, 4 Idol Lane LONDON, E. Eo 


i See Hugineer, February With, “1888, and ‘Tests of Mr. 
Vie 61D. AK, CLARKE, Ci, _ Bagineer, March 25th, 1854, 


~ <Q -_——— 


pe LICENSEES FOR THE NORTH: 
ie. ‘ay R. LLOYD & CO., 138, Steelhouse Lane, 


BIRMINGHAM. 














py, RUBY, HARVEY & CD. 


(Successors to D. Cook & Co.) 


| Colonial Engineers, 
Da mae GROVE 
il IRONWORKS, 


Agents for London and District. J «Wager ~~ é G L A 5 G O W 
Messrs. HOPKINSON & PRINCE, 18, Walbrook, London, B.C, Ate: ces 
can wn..©@6©™” } VBE) Steam Hammers 


S LA G W 0 0 L Loose i For Steel Works, Forges ant 


Coppersmiths, 




















Sins,—In reply to yours of the 2th, the Carsun 20 11. Fan we 
_ had of you is working satisfac torily, and iN dolup quite as much 
zee WOTK O8 the 8Oan. it replaced, abil taking leas power to drive it — 
Yours truly, J SiIMpHon & Sons ' 





i " 
ACOKN AND Mipuann Wore, Darleston, srd June, —"* DRAR Ba ted FT, | i 


i H 
‘ 


From 8. Nortuwoop & Sox, Viuduct Foundry, Birmingham, - We have much pleasure in testifying to 
the excellent manner in which the Carta Fas worke which you Aiuplied to us some time ago, Although a 
larger Fan than we had previously: diouse, it takes consuderably leys power ty drive, while at the same tine we 
got a better and more uniform blast, and Fan we do not drive up to qpeed ” A251 




















| one S [ G A TE F L0 T H Felted, Shipbuilders’ and Boiler 
- makers’ Tools, 


ALSO 








Incombustible. ' 
Best Non-conductor Extant. SUGAE 
Rasily Applied. MACHINERY 


Sapo al : a -_ = >. : ae 


1 Patont Steam and 


PRICES, ESTIMATES, AND FULL INSTRUCTIONS FREE Harvey's Patent 


ON APPLICATION TO ‘ Hk Machines. 
( 


i ia Aficaring: Ang! 
PATENT FELT SRMUEKCC URE TE: ve is . 


3 Iron and Bar 
Zee 10, London Street, Fenchurch Strect, LONDON ; 118, MAGHIE 
liltatration Showlua Appltention Broomielaw, GLASGOW ; and Lagan Felt Works, 


om Bhow!us Ap Eitan WINDING AND P Ey PT! on ee NGINES._ 


! Hydraulic Rivettin 


radii Stahl 


Cuttin 


eit 
eS 
" ee, na 


Jury 25, 1884.) ENGINEERING. envi 


HYDRAULIC RIVETTERS 


OF THE MOST RECENT TYPES. 








Punching, Shearing. 
Bending, 
Forging, Hoisting, 


AND OTHER HIGH-PRESSURE 


: : . ; “the, 
pee ; | ; "e 
fie beta a Sg 2 ee: 
re ‘he BINS Re . oo ve a ae 
: . seme ote oY Pa oy 
maT ee ee nd 1 eee eereig ie oe ies : has 
a 7 : 3 : wen, tm heey a Ms 
Wo be y eare Vi " ily 
: ees ame Ny A i. : 
‘ i et 
a. eM Reawae s .t 
| i eh 
’ = 
is ! ej tial. . eee Se 
j lees! semen 
- F deo 
; he ers . i ale 
Stag ppt. pas . A 
; ‘Ys f o ; - nly 
; nF ae Pa 
1 es \ ri ' a . 2 “. oe 
er 
: ae . Ma ' 
Hi 


ar | eae 
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mei 








“gs i. aa 
a ia te ; | “ eee al 
“ _ a. ae 4 ne at a Please Note Change of Address : 


: ANDERSON & GALLWEY 





Hydraulic Labour-Saving Machine Makers, 
CREMORNE WORKS, 05 


i a ean 
ep ma 


ee eee oe allele 





* CHELSEA, LONDON, S.W. 


a Si i SS 
ee 


STOLLWERGK’S?se FEEDWATER PURIFYING APPARATUS, 


APPLICABLE TO ALL KINDS OF STEAM BOILERS, 
Increasing their POWER, preventing INGRUSTATION, and thus effecting GREAT ECONOMY in FUEL. 


pacer ORES PA APCS ETT SS 


NO CHEMICALS USED. No EXPENSE IN WORKING. 
ENTIRELY SELF-ACTING. — CANNOT GET OUT OF ORDER. 


eh = a mee 

















FOR FULL PARTICULARS, ADDRESS : 


OCOONEAD HRNAP, |i, gohan Mg VICTORIA STREET, LONDON, E.C. 


LICENSE TO MANUFACTURE GRANTED TO BOILERMAKERS. TERMS ON APPLICATION. 


EMPIRE LUBRIGATOR COMPANY AGOSINE OIL 


EMPIRE WORKS, THE RUSSIAN NATURAL LUBRICATING OIL. Gold Medal, Paris, 1878. 
GREAT BRIDGEWATER ST.,| Bure Byaro-carbon, tree trom sci. | Never gums or clogs ons 
MANUNEOIE im ya RAGOSINE & CO,, 
ee 0. 7, IDOL LANE, LONDON, E.0,, 
And Love Lane, Quayside, Newcastle-on-Tyne, 
S = «© Works—-BALAOHNA end CONSTANTINOW, RUSSIA. 
Price Lists and futt particulars on application 4779 































MANUFACTURERS OF 


GRANDISON’S 


Empire 


Lubricator [MOU MRCUTION 


Which shows each drop of oil passing into 
the steam through the medium of a Glass ———— 
Tube, and is the BEST APPARATUS now 





PATTERN B. 


Prue 





eHow for Lubeisation of Steam Pumps, Steam EAnes: Steam Winches, 

Steam Dryers, Steam Traps, Steam Reducing 

STEAM ENGINES, Valves, Steam Purifying Apparatus for Boilers, 
LAND OR MARINE. Water Engines and Hoists for Warehouses. 











Lubricators sent on approval to any part of W LTT TAIWe ETA N- Ss OWN, 


the kingdom, and references given to users 

in all parts of the inhabited world, QUEBEC WorKS, BRADFORD. 
4768 LONDON OFFICH: 87, WALBROOE. 5227 
FURTHER PARTICULARS ON APPLICATION. (See Tuswated Advertisement July 18th, page 11.) 
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XLVEII ENGINEERI NG. ULY 25, ee 
Highest an@ enly First-Class Award at the Caloutta International Exhibition, 18%6-4. 
BIRDIINGELA DC. Be es ae a 
rarer a noe 
Feed Water ages 


ahs nares rai 
iia Bee Ene 


HEATER. 


The most powerful 





invented. Be hig eae 
Great Saving in Boilers, cee 
Coals, and Labour. a ae ee 
LUMO HEATING SURFACE BUILDERS OF TRAMWAY LOCOMOTIVES AND TRAMWAY CARB. 
Bolid Drawn Brass Tubes Estimates, Specifications, and Drawings on application to HEAD OFFICE: 101, LEADENHALL STREET, LONDON, nl 
Pree ol WORKS: BRITANNIA ENGINEERING WORKS, KILMARNOOK. 





No Sourt edheres to the 
Tubes. 


—_—0—— 4887 


oy h .sCGE BELLISS & C0, 





BY ROYAL LETTERS PATENT. | 4 | 
y oe Engineers & Boiler Makers, 


iia 
MANUFACTURERS OF 


STE A MW 


ct BOTDHRS 


OF ALL KINDS WITH 





neal | | " a _ op el tT 
Mie Portable Engines Ms Fa a — 7 7 IRON or STEEL PLATES. 


' ; Be in 
e BELLIS age tm “inh pee eal 


a Dn LEDSAM STREET WORKS. 
HORIZONTAL MULTITUBULAR BOILER. BIRMINGHAM. 0 


' ARE THE BEST FOR SMALL POWER. 
They have large Fly Wheels on whioh they travel; 
thoy are light in draught and are handy. 














































7 CASTINGS. 
Garantie true to Pattern, of best 
Qualities, and at Low Rates. 


Castings for the pioyele ‘and Trioyole 
O68. 4188 





PATTERN 


o- 510s | = a ST 
G. R. MATHER, x AWARDED ._, dy CHATWIN'S IMPROVED HAND-POWER SCREWING : 
WELLINGBOROUGH, ENGLAND. | Gold & Silver Medal aw ‘Soanwina 
Z AND fo AT ONCE 
< Two lst Class Certificates at ee OVER. 
W. R. | P ALME R, o Calcutta Exhibition, 1884. : < 
+ 
BACOT STREET FOUNDRY, |2 
BIRMINGHAM,|3 5 
: 
j= 





| js ae ii a aa \ GUIDE STOCKS AND DIES. 
a | i Lk Hi a “Wh Ns ee es ee ee 
in hi ve ot) a J 
Mt 

ae | : 


“gm THOMAS CHATWIN, 


GT. TINDAL STREET, BIRMINGHAM, 


aa" MANUFACTURER OF 
BS CrOocEH Ss, DIES, AND TAPS, 
PATENT HAND-POWER SOREWING MACHINES. TWIST DRILLS, 
STANDARD CYLINDRIOAL GAUGES, RIMERS, 
CLYBURN, BUDDING, AND OTHER SPANNERS, 


RATCHET BRACES, TUBE CUTTERS, TUBE WRENCHES, TUBE VICES, 
And General Tools for Engineers, Gas Fitters, &c.  % 














GOLD MEDAL, EDAL, PARIS, 1878. 


GAUGE GLASSES 


EIN A DLE 
For Iron, Cast-iron, Copper, &. 


Ge, UBER nT 


Patontee and Manufacturer 
of the 
PATENT 


” RED REFLECTING 
GAUGE GLASS, 


Showing through the wate 
a Broad Red Line. 


N.B. —All Glasses are of 
the finest quality, and manu- 
factured expressly to resist 
extreme pressure. 


nen 





CLYBURN SPANNER “ae 





ENGINEERS' ANGULAR aS 





PATENT SOLID DIE STOCK FOR © 


BUDDING SPANNER. 






-_ 


GREEN'S 


Has been awarded the GOLD MEDAL at the CALCUTTA EXHIBITION, in addition to Pee 








tg RED REFLECTING: 


1“ DEPOT: 

4 1&2, FALCON STREET, 
Aldersgate Street, 

LONDON, E.O. 





t 


MEDALS previously given at other Exhibitions. 
Se Te Ea RRMeURGER. ST. ANW’S SQUARE, MANCHESTER. WORKS: WAKEFIELD. 








JULY 25, 1884.) ENGINEERING. 


BUTTERS BROTHERS, Contractors’ Engineers 4 


PERCY CRANE AND ENGINE WORKS, LAMBHILL STREET, PAISLEY ROAD, 


MARERA OF 


| Henderson’ s Patent DERRICK ORANES, from 15 Cwt. to 30 Tons 





OFFICES : 


GP | %3, Hope Street, Ye Mii eal 


ra 
* 
ee \ 
oF “ 









er Te WHARF, 
WAREHOUSE, QUARRY, 
AND ALL KINDS 
OF CRANES, HAND 
AND STEAM. 


amr Catal ; eg ore, Beto, is 


Meckines, Ralls m 
kinds of Coninasee, &o., Bent on 
application. 
























OOMBINED HAND 
and eit DERRICK 


ANES, 
Made from 14 to 80 Tons. 





BUTTERG 
IMPROVED HAND 
DERRIOK 
ORANES. 


Made from 15 Cwt. 
to 80 Tons. 





TEST BAR, 


a (8 =f | | lll lll i Ne 
if : 


: MEDAL 
Sees : i PARIS 
HADFIELD’'S Mey || Wea 
UNHAMMBRED dite i! 


Stool Vastings | 


Teated b 
Govt., and. Lege 


AU 
; 5 — —s IN ae 
45 45 tons per. In. oD ae 1 TET 


iH 
ny 
"| ‘| i ; a 
i F y Hy : 
5 if mh Le a ane Be we “i | ' x} iB } yey! il 
20 p.c. elongation. HELV LAAT GRAM Raper Tad apes PD a MCLEOD GAU RTT set pe " ind Aa ee i i fh ate in Ht, i meanesz itive UVC roaser to Md Eo RR a 


anen rMahe: 


REGISTERED TRADE Mark 


PHOSPHOR TT 


The Best and Most Durable Metal for Bearings and Bushes of every Deseription; Hydraulic Pumps, Pinions, Valves, &¢.&6 Wire, Tubes, Sheets, Rods, Steam Fittings, Tools, & 
Boley MANUEAOZTURZRNRS UNDz PATI x ss 1475 


The eat BRONZE COMPANY, Limited, Sumner & Emerson Stre Streets, Southwark, London, §.E. 





First PRIZE for PORTABLE EN GUNES, 
Melbourne Exhibition, 1881. 


PARIS, 1878, GOLD MEDAL. 






























‘WERTIOAL 
STATIONARY ahitent 
Mier. Paper Drawing, photo-litho-|  STERNE AND WAINWRIGHTS PATENTED 
S cae Cae AM sees, ; Renee WREEETg St. Covent wing. Photo S402 IMPROVEMENTS 
AND BOILER a Ke \ meer, Cranes. 
» Combined, of ‘4 . \ ~ “res ao mery Wheels 
serenely homas Smith A 
ae retee: / Emery Machines, 
‘mam Crane Wores, Op Founpry, 6865 . 
RODLEY, wean LEEDS. Gpiral Springs. 







eel — sal Ta paras Page Sr The Crown Iron Works, GLASGOW. 
The Patent “Robey” Mining Engine Herre The Crown Iron Works (Frollinwood), MAN 
Prioes and full Particulara of the Machinery here illustrated ON. CHESTER. 
e ery here on 8 i es 
, ~ROBEY & CO En : eers ‘ PAUL PFLELIDRREH'S PATENT 10, Victoria Clambors, WESTMINSTER. 
°9 & iD §° Bread-Making Machinery City Office and Show Rooms, 40, CANNON 
ail Loadow Office: 117, CANNON S8T* In Bakery Section. STREET, E.0, 





4756 
* 4o10 | 86, Urrun Gnocne Seana, Buscuraians, Lowvow, B.E. 10, Rue Laffitte, PARIS, | 


II 





eae 2s ete eee: nad 


Royal Avceultaral Society or |. Cet Vee ee 


ENGLAND. 
SHREWSBURY MEETING, 1884. 





The TRIALS of SHEAF-RINDING _ 


MENCE on WroNKAaDAY Morning, Avavert 6th, upon 


using any othcr material than wire, will 

Mr. Hawnkin’s Far, at Dinthill, near Shrewsbury. 
H. M. JENKINS, 

12, Hanover Square, London, W. Becretary. 

N.W.—Dinthill ia about four miles from Shrewabu 

on the Welshpoo! turnpike road. G5 


a eee tt ne Re RR RO Bal BY Ba TO EPO 


Metallurg rical Department, 


ele oan ege, London, under the direction 


of Prof. A. K. HUNTINGTON. 


In the A poratee motala and alloys arc examined 
worful testing ma- 


mechanically with the aid of 
chinery, os well as chemically. 
mnanufacturing  processaca 
and analyses made. 

A few tree entries to the division of studies (day or 
evening) are obtainable through the City and Guilds’ 
Inatitute, GQ 484 


Extraction and 





TENDERS. 





The Directors of the BENGALand NORTH-WESTERN 
RAILWAY COMPANY, Limited, are prepared to 


reoeiva 
enders for the 


UNDER-FRAMES and BODY Supply of for 
200 Covered (ioods Wagons. 
tue Form of Tender, Conditions of Contract, and 
fication may be obtained, on payment of Ton 
Het ngs, by app ication at the Company’ » Offices, and 
7 Tender will be received aftor Noon of the 6th 
August, 1884, 
e Directors do not bind themuelves to accept the 
lowest or any Tender. 
By order, W. 8. 8S. BISSET, 
237, Gresham House, Acting Secretary. 
Old Broad Street, London, E.C. 
26th July, 1884, G 602 


—— ny 


MANCHESTER, SHEFFIELD, AND LINCOLNSHIRE 
RAILWAY COMPANY arc prepared to receive 


[tenders for the Sup 


80,000 BALTIC REDWOOD SLEEP 

The Sleepers to be § ft. 11 in. long, 10 in. by b in. 
section, and delivered free in trucks at Grininby, in 
quantitios of aix to seven thousand per month, com- 
moneing lat Octobor next, 

Specification and Forms of Tonder to be obtained 
from tho undersigned. 

Tendors, to bo marked “Tender for Sloepers,” 
to be in the hands of the undersiyned, at London 
Road Station, Manchester, not latcr than Nine a.m. 
on Friday, 8th August, 1884. 

The Company do not bind themsclves to a the 
lowest or any Tender. 6C3 

London Road Station, EDWARD ROSS, 


Manchestor, 20th July, 1884, Secretary. 
TO CONTRACTORS, 
RIBBLE NAVIGATION AND PRESTON DOCK 
OT, 1888 


o be Let, the Construction 

of a DOCK of 40 acres, Tidal Basin, Locks, 

Diversion of River, and other Works, for the Mayor, 
Aldermen, and Wuryesses of the Borough of Preston. 

Plans, Specification, and Detailed Drawings, may be 
seun, and Quantities and Forms of Tender obtained at 
the Office of EpwARD GARLIOK, Hay., CLE., 38, Winokley 
Square, Preston, from the 28th inst. to the 20th day 
of August next, by noon on whisk day, Seal 
Tenders, addressed to Tho Chairman of the Ribble 
Cominitteo,” and cndorsked "Tender for Dock and 
other Works,” must be deposited at the Town Hall, 
Proston. 

A chargo of Ton Guineas will be made to Contractors 
for a Copy of the Pipa which will bo returned on 
recelpt at a bond fide Tondor. 

The Corporation do not bind thomsclves to accept 
the lowest, or ay Tondor Ue hb2 

Town Hall, Preston, "HENRY HAMER, 

iW July, lasiies Town Clerk: 


IN THE HIGH mae nate ry STICE, CHANCERY 


Te be Sold, by Private Tender, 


in ONE LOT, axa going concern, pursuant ‘ 
an Order of the Honourable Mr. Justice Pearson, made 
in the matter of the Companios’ Acts, 1862 and 1867, 
and in the matter of the JABLOCHKOFF ELECTRIC 
LIGHT AND POWER COMPANY, Limited, THE 
STOOK-IN-TRADE, PATENTS, AND GOODWILL of 
the above Company, togethor with the Furniture, Fix- 
turos, and Fittings, alao the Leaschold Premines, situate 
and peing No. 88, Albert Embankment, Westminster ; 
alao the Lousehold Premiaes, altuate and being Canter: 
hury Doek Wharf, 6b Belvedere Road, mbcth, 
Surroy. Also the Beneficial Interest of the Com- 

any in two agreements, one relating to the hiring of 

ilway Arches, Nos. 97 and 98, in the rear of No. 83, 
Albort Embankment, and the other relating to the 
Company's sulte of Offices, 1, Great Wincheostor Stroot, 
Old Broad Street, and the furniture and fittings 
uppertalning thereto. 

enders are to be acnt to the Liquidator, Mr. WiL- 
LIAM AUQUATINE Sprain, at his Officos, 76, Coleman 
Street, in the City of London, not. lator than Four 
o'clock in the afternoon of 6th August, 1884; and 
Saturday, the 9th day of August, 1884, at Twelve of 
the clock at noon, at the Chambers of the said Mr, 
Justice Pearson, Royal Courts of Justice, Strand, in 
the County of Middlesex, ia fixed for the consideration 
of such Tenders, and for the accoptance or non-accept- 
ance of any of the same belny decided upon and 
certified by the Chief Clerk ; but the Liquidator, under 
the direction of the Judge, may decline to accept any 
Tonder. 

Full particulars of the leases, furniture, Axtures, and 
patents se Conditions of Sale, with Form of Tendor 
pnnexey, be obtained om application to the 

Liquidafor, a his Office aforesaid, and at tho Works 
and Offices of the Company and of Mossrs. MILs, 
Dowson & Co., 28, Bedford Row, and of Mr. Frep- 
FRICK KRNT, ill, Cheapeide, Rolicitor to the said 
Liguidater, 

Jatod this 16th day of July, Lge 


WALKER, 
FREDERICK KENT, Chief 
111, Cheapside, E.C., 
Solicitor for the Liquidator. 


Clerk. 
G 562 








investigated and assays 


pply of 


ENGINEERING [Auc. 1, 1884. 





[tenders are invited for the 


CONSTRUCTION of a new PASBENGER 
STATION at Langley Green Junction, Worcestershire. 
Plans may be seon, and Specifications with Bills of 
Quantities obtained, on paymont of Two Guineas, on 
and after Monday. noxt, the 4th August, at the 
Offices of Mr. J. 5. MACINTYRE, Civil Engineer, 9, 
Dean’s Yard, Weatminater, G 612 


a teen 


LIMITED, 





te ae ee 


ALEXANDRIA WATER COMPANY, 
ALEXANDRIA, EGYPT. 


CAST IRON PIPES. 
The Bircctors of this Company are prepared to roceive 





about 1,000 TONS of CAST IRON PIPES in 
acoordance with the Speolfication, copies of which, and 
Forms of Tender, inay be obtained from the Company's 
Secretary, Mr. F. SANDERS, 40, Parliament Strect, 
Westminator, on paymont of Five Shillings. 
Tonders will be opened at Alexandria, on the 22nd 
of Auguat, but the aay rend does not bind itself to 
accopt the lowest or any Tender. G 597 


SINGAPORE TRAMWAYS. 
KER, BOLTON & CoO., GiNseOW. arc prepared to 


recelve 
Pee y for the Su upply, f.o.b., 
of the necossary IRON or E SLEEPERS 
and relative FIXINGS required for the Singa 
Tramways, according f Drawings and Specifica one 
to bo seen on and after 2iat July, at the Office of Joun 
STRAIN, C.E., 154, Weat Geo © Btrect iidlen cbt from 
whom a Copy of the Specifica fain and Form of Tender 
may be obtained on payment of One (iuinea, which 
will not be returned. 
Tenders addressed ‘‘ Singa " to be 





re Tramways 


lodgod, not we than Tuesday, Sth August, with 
Ker, Bouton & Co., who do not bind themselves to 
accept the lowest or any Tender. _G 586 
TO CONTRACTORS, 
The DUBLIN PORT and DOCKS BOARD is prepared 
to receive 


[lenders for the Construction 


and ERECTION on the North Quay Extensions 
of a 10-TON ORANE. Drawings can be seen, and 
the Speoification, together with a special Form of 
Tender, obtained on payment of Five Shillings, at tho 
Office of the Enginoor, Binpon B. STonsy, Kay., North 
Wall Dublin, ondera marked on the outsido of the 
envelope, “Tender for Crane,” must be sent in 
shrcus post, propaid, and addressed ‘‘ the Secretary, 
Port and Docka Office, Westmoroland Street, Publis 
on or before Wednesday, the 18th day of Augtunt, 1884 
The Roard does not bind itaclf to accept the fowest 
or any Tender. 


By order, 
Port and Docks Office, N. PROUD, G 622 
Dublin, feth sully, igs. 7 “Secretary, 


LANCASHIRE ANI) YORKSHIRE RAILWAY, 





Tho Directors are prepared to recelve 


[lenders for the whole of the 


WORKS REQUIRED (except ironwork) in con- 
nection with the alteration of levels, deviation of line, 
and new lines, and new Exchange Station at Liverpool. 

Drawings and Specification can be seen, and 

luantitics and Forms of Tender obtained from the 
Engineer's Office, Hunts Bank, Manchester, on and 
after Monday, the 21st inet. 

Tenders addreased to the Directors, and endorsed 
‘*Tondor for Altcration of Levela, Deviation of Line, 
and New Lines, and Now Exchange Station, at Liver- 

ool,” to bo in the hands of the undersigned, not 
ater than Ten o’clock on Monday morning, the 25th 


August proximo. 
J. HW. STAFFORD, 
Hunts Bank, Manchester, Sccretary. 
12th July, 1884. U 610 


LANCASHIRE AND YORKSHIRE RAILWAY. 


The Directors are prepared to receive 


Wenders for the whole of the 


CAST and WROUGHT TRONWORK required in 
connection with the alteration of levels, deviation of 
line, and new lines, and Station at Liverpool, including 
the principles, irdern, and columns of new roof, 
girders, floor plates, &c., po uired in mubway and cah 
approach ; girders, floor alates and columns, &c., 
required for Bridges over Loerls Street and Waterloo 
Tunnel, and Viaduct between Leeds Street and Chad- 
wick Street, 

Drawings and Specification can be aeen, and 
Juantitics and Forms of Tender obtained from the 
Engineer's Office, Hunts Bank, Manchester, on and 
after Monday, the 21st inst. 

Tenders addressed tothe Diroctors, and endorsod 
“Tonder for Ironwork required, New Exchange 
Station, &c., Liverpool,” to be in the hands of tho 
undorsigned, not later than Ten o'clock on Monday 
morning, the 25th August proximo. 

J. H. STAFFORD, 

Hunta ee Manchester, Sccretary. 

12th July, 1884, Gon 


TO CONTRACTORS. 


CARDIFF CORPORATION WATERWOTKS., 
(SCHEME B., LLANISHEN SECTION.) 
OONTRACT NO. 1. 


The Waterworks Committee of the Cardiff Corporation 
are prepared to reosive NEW 


from Competent 


‘T lenders 

PERSONS for the CONSTRUCTION of a large 
STORAGE RESERVOIR, including Mmbankinents, 
Valve Well, Culverts, Gauge Basins, Overflow, Bye- 
Channel, load, Foncing, an other Works ,at Llanishen, 
near Cardiff. 

Plans and Drawings may be seen on and aftor 
Monday, the llth Auguat next, at the Offices of the 
Enginecr, Mr, J. A. B. WILLiaMs, Qucen’s Chambers, 
quer Street, Cardiff, and printed copies of the 

pecification, Form of Tender, and Billof Quantities 
may be obtalned from the Engineer, on payment of 
Five Guineas, which will be returned after the receipt 
of a bona Tender. 

Tenders mugt be onclosed in a sealed envelo 
dorsed ‘“‘ Cardiff Corporation Waterworks, Ten or for 
Llanishen peatee e and addressed to, and loft with 
me, the unde before Ten o'clock of the mornin 
of Beiday, no ind d ad of Bib de next. G 


eB eAT EE, 
sth corte a 








Town Clerk. 


enders for the Supply of 


BAST INDIAN RAILWAY COMPANY. 
The Haat Indian Railway Company peveere’e 


[lenders for the Supply and 


DELIVERY: of the 
STEEL AND IRONWORK FOR THE CENTRAL 
CANTILEVER OF THE HOOGHLY BRIDGE, 
in all about 1,400 Tons 
a Pee Specification and Drawings to be geen at these 
oes. 

Tenders are to be delivered in sealed envelopes, 
addrossed to the undersigned, marked ‘‘Tunder for 
Steel and Ironwork for t e Contral Cantilever of the 
Hooghly ge ”* not later than One o’clock p.m., on 
Thureda e dth da Bi of September next. 

The Libeoah do not bind themselves to accept the 
lowest or any Tender. 

By order the Board 


P, DUNBTAN, 
Nicholas Fane, London, no. Secretary 
_, Slat July, 1884. Qa éss 


CLYDE NAVIGATION. 
HORSE AND CARRIAGE FERRY-BOAT. 


Tho Trustees of the > Clyde Navigation invite 


ea ns for a Large Steam 


RY-BOAT, to Ply in the Harbour of 
Glasroe. pene: of carrying six Loaded Lorries, or 
four Load rdinary Railway Wagons, with from 
150 to 200 Passenyers at one time. 
Pa bombesin submitting Designa are requested to yive 
oneal deecription of them in writing, and to state 
‘time within which the Boat could bo con- 
ceracted, and what alterations, if any, would require 
to be made on the Wharts of the Harbour to suit the 
Boat that might be sclocted. 

Any further information required by Partios 
furnishing Designs may be obtained on application at 
this Office Daas, the Trustees’ Engineer ; and 
Deaigna enn be received by the undersigned up to 
and including Monde geen fh the lith August next. 

er, 


y GEO. "REITH, General Man 
Clyde Navigation Chambers 208, Bt. Vincent 
_ ss Glasgow, 22nd 2nd July, 18864. 


Wanted, Tenders for Pair of 


WINDING ENGINES, 30 in., 38 in., or 86 !n. 
cylinders, with drums, complete. —For further a on - 
t culars apply in writing to SAMUEL SPRUCE, Keq. 
Mining Engineer, Tamworth, to whom Tenders mus 
be delivered on or bafore 2ist August, encore) 
_ ‘Tenders tor Engines.” G 56 


APPOINTMENTS OPEN. 


Civil Service Commission 
—Examination for ASSISTANT EX- 
AMINERSHIPS in the Patont Office (21-25 

20th August. Salary £260 to £400. The date apecifi 
is the latest at which applications can bo received. 
They must be made on forms to he obtained with 
ticulars from the SECRETARY, Civil Parris 
Commission, London, B.W. G 578 


anted, at once, a General | =? 


FOREMAN, experienced in making and re- 

Feplem Engines and othor kinds of agricultural 

lements. Must he used to the Template syatem 

turning out work expeditiously, ablco to make 
reat drawings, and get out eatimater. Address W. 8., 
Offloes of Ena nearing, 3b & 80, Bedford Stroot, Strand, 

London, W.C. 


¥," Tanted,a n thoroughly efficient 


CHIEF ’ DRAUGUTSMAN to take charge 
of Locomotive Drawin espe Address R. ear? W. 
HAWTHORNS’ WORKS » Newoantle. G 684 


W anted Immediately, a good 


DRAUGHTSMAN accustomed to large Hy- 
draulic Ootton Presses.— Apply N 1h9, Guardian Office, 
Manchoster, 2a 


unior Draughtaman in a 


Milling Engineer's Officc WANTED at once.— 
Addrcss Icttcrs, stating aye, experience, and salary 
required, to 108, Offices of ENGINKERING, 85 & 36, 
Bedford Street, Strand, London, W.0. G 606 


torekeep er Wanted at Engine 


Making aid Launch Building Works a few miles 
from Londom ; must have had experience oither as 
Storekeeper or as Assistant, and be able to keep Iseuc 
Books clearly and acourately.—Address, with full 
atatement of experience, aga, and ate required, to 
G 616, Ofticus of ENGINEERING, 85 & 30, Bedford Street, 
Strand, und, London, W.C. Ga 1 G16 


\Tacancy for a » Pupil in a 


Civil Engineer‘a Office at Newcastle-upon- 
no premium required ; one having had some 
experience in worksh referred. —Write, stating 
age, education, &,, to 5, Oftices of ENGINEKRING, 
85 and 36, ) and 86, Bodford St Street, Strand, London, W.C. G 606 


Lists T ists of Berths Vacant or 


WANTED. Seo ‘‘' ENGINEERING REVIEW,” 
weckly id. —K. & F. N. SPON, 16, Charing Crosse, 
London’: or of all News Agents. 6262 


_ = eee ree eerie eneeee _ 


SITUATIONS WANTED. 


east 
G 594 











Tyne; 


r [‘° Consulting Engineers.— 

M.I.M.E. holding permanent appointmont on 
Government railways abroad, as Loco. Supt. and 
Mochanical Engineer, home on leave, wishos to hocome 
a PRINCIPAL ASSISTANT to Consulting Engineer 
with onal practice: sag Sethi in design and con- 
struction o ocomotives, ro gor rein railway work- 
shops, plant, machiner tes, specifications 
accounts. Ready draug’ fanaa and caloulator. Good 
knowledge srinthomntion natural science. Hastravelled 
much, no objection to Ag abroad oualo if required ; 
highest refcrences. —AddressG 696, Offices of EXGINERR- 
ING, 86 & 86, Bodtord St., Strand, London, W.C. G 596 


W anted, Situation as Leading 


DRAUGHTSMAN or otherwise. Advertiser, 
at present in France, is well up in ateel vo ma- 
chinaty, heavy nee work, millwrighting, &c. ; is 

med to t t of men, and chee 

eccd Unowledes: of 


ot Frond | ag 86° Belford 8 Btreat, 





Siioes of ENGINSERING, 
Strand, London, W.O. 


Wanted, Situation as 
DRAUGHTSMAN, by a Swiss who has ab- 
solved tho Ztirich College; hae practised five years on 
the Continent, draws in style, and speake and 
writes four languages. tructural work preferred. 
First-class roferences.— Address, G 508, Offices of Ex- 
GINMERING, 86 & 86, Bedford Street, London, W.C. G 598 


[To Launch Builders and 


BOILER MAKERS.—An Enginoer and Steel 
Taupcn Builder, having a large connection, and 
jalities in engines and boilors, is DESIRO ROUS of 
ARRANGING with a Firm, where his intereste and 
services would be on oa —Apply to T. H. T., Offices 
of vba ia 85 & ord Street, sae are 


London, W 
Gentleman, just returned 


A from the States, and with some connection 
thero, would be glad to REPRESENT some Engineering 
firm at the forthcoming Exhibition at New Orleans.— 





he eer ee 





Address, G. H. ROBERTSON, Wykeham Lodge, Rydo, 
Tale of Wight. 620 
Hiectrician. —An Electrical 

Peginees, theoretical and practical ca 


WANTS a SITUATION as El riclan.—Addrese 
4964, care of Runour Mosse, Cologne. 


A Gentleman (83) ee re- 


turned from Spain, thoroughly versed in 
Spanish Official routine and Custom House having 
an intimate knowledge of Railway Construction and 
Matorials, and a good accountant, desires an APPOINT- 
MENT, elther at home or abroad, where his rience 
ili House. 
High Street, King’s Lynn 


G 627 
London Agent.—An En- 


S 
A GINEER having his office in Westminster 
OFFERS his services to REPRESENT a ood date 
of Mechanical Engineers.—Addrees, J. A. 
Brown’s, 4, Little George Street, Woatminstor Abber. 
618 


anted to Apprentice | a 


YOUTH (16) who is mechanically inclined, 
and has a taste for drawing ; Iondon, north of Thamen 
referred.--Address N. R., Offices of EnginmmRina, 








& 86, Bedford St., Strand, London, W.0. G61!) 
PARTNERSHIPS, 
artnership or otherwise. — 


WANTED, £20,000 to £36,000 to complete 
perches and utilize most important and valuable 
pring Water Righte in ono of our prosperous tropical 
Oolonies, and to construct waterworks there. Al! 
this water is required forthwith, and the undertaking 
is cortain to prove highly profitable and useful, 
and the outlay be returnable in about twelve months, 
Adolph R. WALKER, C.E., 18, Buckingham oer 
1 


Ade} 
Owl Engincer, 20 years’ pro- 
feasional and commercial experience, desires to 
JOIN & woll-catablished connection, or would tako up 
bona side business having remunerative prospeocta.— 
Addreas, M. INST. C.E., Box 108, Post Office, whale 
62h 


WANTED, &c. 
DARTMOUTH HARBOUR COMMISSIONERS. 


Wanted, to Hire Immediately 


for a few months, a Small Single- Ladder 
DREDGER, to work to a depth of from 88 ft. to 85 ft. 
as aN with p bEROR, or and terms, to the Engineer, 


ETON, Esq., 28, Dolahay Street, Weat- 
minster, SW ee G 63 
Ab r Zon ressor Wanted, 

. Now or (good) Second-hand, without engine, 
ower at disposal. eam 2 to 6 HP.—Send full par- 


iculars, with maker's name, by lIcttor only, to 
W. M. A., W. M. A., 89, Liverpool! Road, ‘Islington, N. 'G 68) 


oe epee 


Makers of English Steel 


O 

Ah, and IRON ROLLED JOISTS.—A Vendor of 
several thousand tons yearly will he lad to receive 
makers’ particulars mnbaelrert of STEEL Scctions, 
with a view to business.—Ad reas, M.I.0.E., Offloex 
of EwWGINRERING, 85 & 386, Bedford Strect, Strand, 
London, WiC. __ a B00 


gents Wanted, to push First- 


class MACHINERY OILS commanding a large 
and successful sulo. Liboral commission.——Address 
BOX 201, Post Office, Liverpool. 6288 


are or 


[pst of Machinery Wanted or 


on SALE. See “ENGINEERING REVIEW," 
weekly ld.—E. & F. N. SPON, 16, Charing Cross, 
Lanidon’: ; or of se aba Agents. 5262 


FOR SALE. 
1ixc: Sale, 12 in. Leather and 


COTTON BELTING, of béat description.—For 
orders to view, apply to W. BULL, Southhoro’, Tun- 
bridge Welle. G 676 


Fer Sale, Twelve Tramway 


LOCOMOTIVES, 4 ft. in. gau in good 
of hdreee Tike HO oben 





~] 





eee er rn en vanes 


rticulars add 
Rouen, Franoe. 


working order. —For 
TRAMWAY COMPA 


fo Sale,a Complete Collection 


of “ ENGINEERING, "since July, 1868, and of 
“THE ENGINEER” since the same date,— Offers to 
be addressed to Monsieur HERMANT, 128, Rue 
Lafayotte, Paris. G £60 


Sale, being erm by 


dikes 





genet oF her power, a pair of H Pressure 
Condenttnn sing ST NGINE: acrinde ors, 36 in 
diam,, 8 ft. 6 in. nips with 
game.—Oan be seen at w the sao my ek the the 
LONDON eamacmeae ore 8d 
Kent, to whom enquiries may be 


Ave. 1, 1884. 
ie Immediate Sale, a Firat- 


olass 6in. SOREW-OUTTING LATHE, all com- 
suit an amateur ; best maserials on ew Addrens 
Offices of A 1, Offices of Exantarnina G, Bedford Bt., 8 Bt., oa trand. G 626 G 626 


Fro: Tor Sale, S Steel Twin-Screw 





STEAM LAUNCH (being in p progress and aryted 
finished), 56ft. long by 18ft. 6in. beam, 6ft. 
deep, draught 8 ft. 6in. ; Sin Poa Non hondaneing 
on nes, 10in, and 16in. b l4in, stroke; d 
for light draught and high speed. Hold’ owin 
owners uiring la er “boat. - Apply, LOUDON 
BROTHERS, 111, Bothwell Btreet ow, G 680 





Fre: eSale ver very Strong Columns 
and GIRDERS, zien for Railway Bridges, &c. 


GIRDERS, 
No. 2 Girders 27 ft. 6 in. by 2ft.6in, by 1 ft. 3 in. 
No. 2 “5 88 ft. Pin. by 2ft. Gin. by 1 ft. Bin. 
No. 6 - 28 ft. Oin. by 1 ft. 6in. by 1 ft. 8 in. 
Composed of No. 2% }-inch Plates and Covers. 


COLUMNS, 

No. 11 very Strong Cast Iron Columna, 17 ft. 6 in. 
long, 2 ft. @ in. diamotor at base, 14 in. iron with 
ornamental heads. 

All in very good condition.—Apply to HOLME and 
KING, 9, Stanley Street, Salford. G 600 


es Immediate Sale, at low 


prices for cash. 
Smoonn-Hanp, 
LANCASHIRE BOILER, 18 ft. 3 in. by 7 ft. diameter. 
GORNISH BOILER, 12¢t. by 4 ft. diameter. 
VERTICAL CROSS TUBE BOILER, 7 ft. 6in. by 
8 ft. 8in. diameter. 
TANK LOCOMOTIVE, 4 wheels coupled, cylinders 
10 in. by 20in. 
A New 0 HP. CHAPLIN’S LOCOMOTIVE, 
6ft. @in. FAOK PLATE LATHE, by Whitworth. 
RAIL STRAIGHTENING MACHINE, with engine 
attached, by Collior. 
No, 6 ROOTS BLOWERS, by Thwaites. 
Two No. 4} PATENT BLOWERS, hy Ellis. 
Two SOOTT WHEKL MOULDING MACHINES. 
10-ton RAILWAY WEIGHING MACHINE. 
STEAM WINOHRS, from 6 in. to 7 in. cylinders. 


For prices and full particulars of any of above 
apply ‘PHILLIPS’ MONTHLY MACHINERY 
REGISTER, HISTER,” Newport, Mon. 4804 


oe 


o be Sold 


, 20 Ton 
POWER - DRIVEN 


T TRAVELLING CRANE, 
h8 ft. span, timber beatns, trussed, and all aocessoricn, 
To be seen in Nottingham. —Apply, LKE und HUNT, 
eck right Works, Nottingham, G 66% 


hitworth Lathe (with 


numerous chucks and tools); 4f6. Screw- 
Cutting, for troadlo and steam, £60; 7 ft. Lathe (Bee- 
croft), Sorew-Cuttiny, sccond- hand, £22; 160 varicties 
of new Lathes.—BR TANNIA COMPANY, Colchester, 
Makers to the British Government. Shippers sip fae 
Catalogue 60.0 + 636 


T]odgkinson ‘& Co.’s Hand- 


MADE PAPERS for Drawinga, 8pealfications, 
Aooount Books, &c., the moat auitable for Engineers 
and othera, can be obtained through all Stationers. 

5 


20 

ENGINE, high olass, new, FOR BALE on 
advantageous terms. A 14 HP. PORTABLE STKAM 
ENGINE, excellent, second-hand, with two 6 ft. pan 
Mortar Mille and a 5 ft. by 2ft. 6 in. Baw Table 
complete.—For price, or to view, apply to BARROWS 
and STEWART, eee aeeree Banbury, Oxon. 508 


Prnnig gan’s Patent Horizontal 


BAND SAWING MAOUINE, to cut 64 in. dlam., 
with 6 ft. pulleys, complete with four saws. Usod 
three years, £126. For. at Preston.—IRVIN and 
SELLERS, Preaton. ___G 522 


Patent Fuel.—For ‘or Sale, Com- 


plete Patent FUEL WORKS PLANT “of modern 

by pes manutaaturod by Bolton, of Swansea, conristing 
all necessary machinery and appliances, with or 
auinie stuam engines and boilors, the whole in con- 
ditlon equal to new, having heen in use only a few 
months. —For rticulara, apply to ELLIOTT’S METAL 
OO,, Limited, Aiiven lnychaitt and PEMBREY COPPER 
WORKS, , South Wale Wales. — G #21 


(Comp ypound Surface Conden- 
ain 


MARINE ENGINES FOR SALE; cylinders 

10 in. and 20 in. diameter by 12in. stroke, he with 
Payton and Wilson's patent circular balanced and 
double-ported slido valves, and Jink motion reversing 
ear Address ALEX. WILSON & O0., Vauxhall Iron 
orks, Wandsworth Road, London, 8. Ww, 4968 


ancashire. — For Sale, 
through death, a very old-established BRASS 
FOUNDRY and COPPERSMITHS' BUSINESS of the 
highvst reputation, with first-class conpcction. To be 
di of at a low valuation.—. pp ly, at first by 
lotter, to A. B., care of GORDON Gorcu, Adver- 
tining Agents, 15, St. Bride Street, London. G 558 


Locomotive Tank Engine 


FOR SALE or HIRE (Seoond-hand). Cylinders 

12in, diam. ; 18 in, stroke; four wheels coupled ; photo- 
ra Aa plication. Now Locomotives in progress.— 
Ra ETT, Atlas Engine Works, near gh 

4 


Ne Locomotives, 4 or 6 


wheels coupled. Specification and workman. 
nal to Matt Line Eigines Apply to R. & W. 

ORN. ewoastle-Gn- : 
ment, 42. 4064 


S omnguee Tank Engines 


“always we stook or 
OLARKE ond Talwar 
Makers of WODG ERS PATENT 
PULLEYS. See Illustrated Dae ante "page 20 


 Figaapane Tank te, Sai, Oo for 


Pg tl 





i ete pre te 


Or HP. Portable Steam 





—H WELL, 
Rl Leeds, Hr THON | 0 


Works, 
superior specification age to their el ele Rallwag 
neery, uted aver wa be, bed at soto 
Sabine ame a 


ENGINEERING. 
eer, Plank, all thick- 


(BATHO'S PATENT) 
one dry ; warranted English growth ; ety. IN ea ee GLASGOW, 
‘cut to an pattern at m 


sly KEEN, 
pre 6. aus, Waterloo Bridge Road oad o he Sold, by Public Roup, 
within tho patie Hall, St. George's Place, 


40) OQ HP. N Ne om Semi-P table ow, on bla meas the 18th day of Avousr, 1886, 
a ENE and ROILER combined, 14 in. te wre ‘clock Afternoon (unless previously disposed 
oylinders, roke, with reversing motion, pum rival 
and injector; working pressure 120 Ib. ; Hee an he W OLE GROUND, BUILDINGS, gepel 
stook 5 price, 2685, worth £000.—THOMAS PECKETT, | TOOLS, and STOCK-IN TRADE of GRAY, WATT 
to Fox, Waukrn & Co., Atlas Engine Works, near | 4nd CO., KIRKINTILLOCK FOUNDRY, KKIN. 
"616 | TILLOGK, with the GOODWILL of the BUSINESS. 
Tho Ground contains 2 acres 2 roods and & 


IRON AND STEEL FOUNDRY, 

































re} 
a 


Pingines and Boilers for Sale. 


60 HP. iam Condensing. new, cylinder 24 by 48 in. 

25 HP. cylinder 184 by 80, with 
Lancashire Boiler vntted complete; may be geen working. 
26 HP. Inverted Condensing, hb aril b by 80, nearly 
new. 20 HP. Horizontal, jacketted, cy] erl4 hy 36. 
10 HP. Table, non-condensing oylinder 10 by 18 in. 
2 HP. Vertical Engine and Boilor combined, good 
condition. Cornish Boilor, 164 ft. by 44 ft., with 
ee tested to 90 lb. Cornish Boiler” 12 ft. by - ft., 
with fittings, tested to 100 Ib 6167 

The above offered very cheap, to clear out ateck. 

SPENOER & Oo., Mell Melksham Foundry, Melksham, Wilta. 


Ready for for Delivery :— 


One Radial Drilling Machine, 6 ft. arm. 
One 14 In. stroke Shaping Machine, 6 ft. bed. 
One ~2 in, ditto ditto ditto. 
One 1¢ in. centre Bliding, Surfacing, and Screw- 
outting Lathe, 14 ft. gap b 


attuated, havi 
bya siding, and alxo to the canal, which is close to the 
Works, The whole Plant is in excellent working 
order, and there Ix a Batho Patent Open Hearth Stee 
Melting Furnace, recently erected, with all the latest 
Improvements, and with a noninal en acity of 6 tons 
per shift, but might be wrought to yield considerably 
more, 

The Ground, Buildings, and Fixed Machinery, and 
Plant are valued at £7,000, and the Stock -in-Trado, and 
Tools, &., at £3,160 A portion of the Ground jis Sub- 
let at «© Rental of £90, and there are Bonds on the 
Works for £2,500. Feu-duty, £10. Upsct price, only 
£4,500, the purchaser taking over the property under | 
burden of the existing Konda, 

For Detailed Inventories and Valuations of the Stock, 
and Ordors to ele t the Works, apply to MOORE 
and BROWN, C.A., » Hope Stroct, Glasgow , or to 
M'LELLAND, THOMSON and TOWERS. CL ARK, 
Writers, 180, West Cieorge Street, Glasgow, the latter 





One 10 in. ditto ditto ditto, 16 ft. zap bed. | of whom will exhibit the titles and Articles of Koup 

One 8 in. centre, rigen to 10 in. contre, Sliding, Sur- G6 
facing, and Screw-cuttin Lathe, 12 ft. gap bed. Secon erm oe 

One 10 in. stroke Slotting Machine. 

One 3 in. by Jin. Punching, Shearing, and Angle. PUBLICATIONS. 
Tron Cutting Machine, 18 in. gaps, to Cut 4 1 DS 41, | ceca SSR 
by fl in. angles. Just published, Impcrial 4to, price 5s. in paper covers, 

one a are et epee ares cloth 7s. 

LORG O00 & CO., Engineers’ Tool Makers, - . 

Ilalifax. ee ons Pp the Petr oleum Industry 
ae SOUTHERN RUSSIA. Ry CH. MARY IN, 


Author of “Tho Russians at Merv and Herat,” “Re 
connoitring Central Asia,” “The Russinn Campniyn 
against the Turcomana,” &ec. (Reprinted from ‘ En- 


Mechine Tools on Sale.-— 


fin. Single Endod Punch and Shear. 





a a ae gincariu") ake 
Of t NGIN 35 & 30, Bedford 8 t S 
4 in. Double Ended Taal and Shear, ne A chil ded ma ae oe : trand. 
in. do. with Anglo Iron Shear. “Damy:8to,. Price 18, per nost, 14. JAd Iustrat oa. 
i in do. with Angle Lron Shear, eae eer, ; se 


of the Battle of 


A Chapter in the History of the 


Bar Tron Shear to cut 2 in. square ordin. by 1 in. 


[the Story 


thick PORT SAID. 
eas Bending Machine 4 a. wide with swing frame. a EAY 
Q. 5 ft. 


Future. Roprinted from “ Engineering.” Published 

do. ao, at 85 and 84, Bedford Streot, Strand, C., and to be 
tah ac He oe a had at all Bookstalls and News J Agents, 
Doublo Geared Pillar Drill 2} i S *pindle for 80 in. Just published, price 6d., by post Od. 

diameter ror ,; Avestan Fourth Edition, adapted to the New Law. 
dri A , 

Double. Geared Pillar Drill, 2 in. Spindle for 80 in G pecifications as Bases of 
Whoel Cutting Machine, to cut wheels up to7 ft. PATENTS. 


By WILLIAM SPENCE, Assoc. Inst. C.E. 
hy GEORGE DOWNING, 
. Chancery Lane. 


Demy Bvo. cloth, price zs. 6d. (post froc). 


abulated Weights of Iron 


| AND OTHER METALS ror THE UAE OF ENGI- 
NEERS aNp DRAUGHTSMEN. By G. M. MAY.— 
___ Address; BRAMPTON, near Chesterfield. 6158 


Post Free 7d. 
Summary of the New 
(of Lincoln's Inn Fields, London) Member of Council of 
the Institute of Patent Ayonts, M. Inst. M.E., M. Iron 
and Steel Inst., Assoc. Inst. C.E., Asaoc. Inst. N.A. 
Reprinted from INGINEEKING. 
London: OtHoes of Exginrrrina, 3h & 36, Bedford 
Street, Strand, w. C. 


~ Suat Published, price 5s , cloth, RV, 


Her to Apply for a Brite 


PATENT under the Patents Act, 1883. A 
ity TILOS, 


diameter, 10 in. broad. 
1} in. Sorewing Machine, to acrew at once up. 
2 in. do. do. do. oO. 
Photographs and Prices on application, G 621 
FRANCIS BERRY & SON 8, Soworby Bridge, England, 


AUCTION SALES. 


TO BE SOLD BY PUBLIC AUCTION, on Wepnrspay, 
the 18th day of Ataust, 1884, at Three o'clock 
prompt, at the Great Contral H otel, Carlisle, by 


heatley Kirk, Price and 


GOULTY, the valiuatls Leasehold Engincer- 
ing Worka known as the BRITANNIA ENGINE AND 
IRON WORKS, Caguisur, occupied by Mesars. J. & It. 
Hind, comprising about 12,400 square yards of Land 
held under a Lease of 9) years, dated 1875, at a ground 
rent of £126 per annum, together with the Works 
and Cottages built thereupon, and the Steam Engine, 
Boilor, and main Shafting. The Freehold may be 
purchased at any time w thin the lease. The land 
adjoins the Goods Yards of the London and North 
Weatern and North Eastern Railway Companies, to 
which sidings could be made. The works are well 
built and very suitable for manufacturing purposes, 
and as the MACHINERY and PLANT will be sold 
immediately afterwards (see advortisement below), the 
buyer will have the opportunity of obtaining what he 
may roquire at auction prices. 


Sold 


ee 











Manual of the amended Patent Law. 
WILKINS, C.E. 
Published by C. GILBERT, Offices of ENGInrertine, 


86 & 86, Redford Stroct, Strand, London, WC 5857 
Price 4d. 





rther tae may be obtained shortly from N tate Mono poly 
the AUCTIONKEKS, Albort Square, Manchester, and | | mT Pr SE? 
6%, Queen Victoria Street, London, K.C.; or from : 
Mr,’ Wannor, Solicitor, Carlislo. G 623 


Str FREDERICK BRAM WELL, F.ERLS., 
Vice-President lust. Civil Moginoers. 
Publishod at the 
CENTRAL Orrices oF THK LIRRRTY AND PROVERTY 
DaFRNCR LaAGue, 

4, Westminster Chambers, London, 5. W 


Important | Sale of Migh-Class Machinery and Engineer- 
ing Plant at Carlisle. 


W heatley Kirk, Price and 


GOULTY aro uatracted by Mesara. J. and Rh. 





Hind to SELL BY PUBLIC AUCTION, on Titunapay “ssi | I 
and Furpay, the 14th and 15th days of Avevar, at ) ; 

the Works, St. Nicholas Rtrect, Carlisle, commencing Engineering Review { Man- 
Cao ay at Ton for Eleven o'clock prom Ww 

ENTIRE CONTENTS of the Britannia Engino and Bee Rane iG Gece price One 


Penny.—K. & F. N. SPON, 16, Charing ‘Croas, London; 


Iron Works, Carlisle. The plant ia modern and or of all Nowa Agents, Beg! 


nearly now, by Messrs. Whitworth, Muir, Smith 
and Coventry, and other well-known makers. The 
catalogue will inolude 11 sliding, surfacing, and 
scrow-cutting lathes, from 6 in. up to 24in. oantres ; 
radial, wall, pillar, and slot drills; 6 oe = 18 in. 





MISCELLANEOUS, 





stroke slotting machines, shaping mach plate- 
bending rollar punching and shearin is machine Tease artridge and, Coop or, 192, 
alfect Soa ee ee ee mes Retail Manufacturing Stationers. eon Linen, 
Catal may be had shortly from the AUC. | Tracing Paper, Drawing Paper, Sectional Paper 
TIONEERS, 3. Albert ware, Manchester, and 62, | Mounted Papers, Scotinunaal epery: Pencila, Pens, & 
Queen Victoria Street, London, E.C. G 624 | &., at reduced prices. Samplos | and prices free. 49 free. 4041 
SALE by AUCTION ee and through the Wise’ Kirk, Price, and 
ff Establishod 1850, 
r. Segond, Notary of Paris, | ICAL wary, ina AUCTIONEERS, AND 
Rue Laffitte No. 7, on the San Avavat, 1884 ARBIT ITRATORS 
at Two o'clock, of Four Lots of LETTERS coe ATEN | ” albert Chambers Albert Square, Manchostor ; and 
tor an INVENTION (patentud in Franoo, G a8, Queen Victoria Strest, London, B.C. 
Bala and Italy) Italy) for the ELECTRIC LIGHTING of TING ot | —— Sone <p f Good r 
are, Boats, and other vehicles (Tommasi 00 
Starting prices: French, German, and eer ing Irms 0 i" 


5 
gi lish Patents, each 25,000fcs; Italian Patent, 
toa. 6, 000 fos. to be ‘dopositod peforehand for 
Lot. 


635 
M:: Arthur T. Crow, 


of selling outright, are 

with the unde ed, who 
for quch.-WHEATLEY KIRK, PRICE, 

GOULTY, 68, Quoen Victoria Strect, London, E.0. 4926 


Dartnerships. — Gentlemen 
engineers) desirous er Borghi esta- 


ues 


w, of 


Manor Se ecaterth, haa iInetructions 
to BELL BY AUCTION, at Seafo Liverpool, on 
Sth Peedeicha at mer tae rf ae o'clock, = 





ERY |. , are to commu- 
VALU ABE CONTRAG? rORS P canna: ae ne seighed, who have numerous bona 
Ce ee od on re 
apply fo A rark. a O70 ( and GOULTY, 62, peed Victoria Street, London, E.C 


PATENT ACT, 1883. By W. LLOYD WISE | Cannon Strect, ELC. 


or Private C 


ted to communicate | of Dynamos, Accumulators, Lamps anid 
ave numbors of ene plating, Mackintosh Lana, ‘Homerton, London, 


IT! 





HIGH COURT OF JUSTIOE.—Cuanomry DIviaiam. 


TO MANUFACTURERS, MERCHANTS, axp USERS 
OF WESTON’S PULLEY BLOCKS. 


T[langye v. Priest.—An In- 


junction having been granted against the 
Defendant, Notice is Hereby Given, that a REWARD 
of TWENTY POUNDS will he pald by Tangyes 
Limited, of Cornwall Works, Smethwick, near Bir- 
ting he m, to any one giving them or thelr Solicitors 
the first information which will lead to the detection 
of, and tho granting of a similar injunction 
any other person or pergonn MAKING, BUYING, sd 


lea, 
and the Buildings are substuntial and converfently SELLING Weston’s Pulley Blocks having Mr. G 
accesa to the North British Railway | Tangye’s Improved Guides (patented August, 187 » 


or colourable imitations thereof attached thereto.— 

Apply to Messrs. J. KB. CLARKE & CO., 40, Waterloo 

Street, Birmingham, Solicitors tu Tancyes Limited. 
27th February, 1884. 


meee ar Bd ch ser _~_——--— a eee oe 


PATENTS, DraAIGNH, AND TRADE MARKS Act, 1883. 
In the matter of Letters Patent yranted to Jorn 
Wacker, of Hyde, in the County of Chester, for an 
invention of “Tnyprove anents in the construction of 
machinery or apparatus employed for pre arin and 
spinniny votton and other fibrous Re ca ated 


the 24th December, 1881, No. 54h, 
e e | ° 

N otice is Hereby Given that 
the sul John Walker has applied under 

sectionn 18 to 21 of the Patents, &e , Act, L8KR, and 

Rules 48 to 56 of the Rules made thereunder for leave 

to amen the Speercation ted in pursuance of the 

said Letters Patent. 

Full detailx of the proposed amendmant are ad- 
vertised in the Offlaial Journal of the Patent Offlcc, 
published on the 22nd July inst., and a copy of the 
Specification as proposed to be amended ig open to 
inspection at the Patont Ottice. 

Any person intending to oppose such application 
muat leave particulars in writing of thelr objection 


of to the proposed amendment at the Patent Office, 25, 


Southampton Buildings, London, W.C., within one 
calender month trom the date hereof. 
Dated this 22nd day of July, 1884, 
H. READER LACK, 
Comptroller General, 
GEORGE DAVIES, (EL, 4, St. Ann's Square, 
Manchester, Ayent tor the said John Walker. | G 607 


Yr. Ar. J. H.R imbault, Eneraver 


to “Engineering,” Iron,” As The Steam 
ship,” &c., 80, Maiden Lane, Covent Garden, W C. 
] ‘rivate orders promptly orecuted, 50% 








( Neoree H. Firth, Engineer 
and Merchant, 2 25, Piece Hall Yard, ehradtanl. 
England. Engines, Tools, Fittings and lee “«quisites of 


all kinds for Engineers, Contractors, Manufacturers, 
&c. Clerk’s Gas Engines. bid 


a en a rete 


8, Quality Court, LK Engineers, &C, esu(usuepa 


and rctal Deawines: Quantities, &c., carefully 
worked out from own designs or sketches. Tracinya 
neatly craccuted. Terms moderate - Address CG 683, 
Offices 1 Of ENOINERKING, ENQIUNERRING, Bedford St., Strand. G ai 


Meters of 3 of M achinery for the 


Manufuwcture of Wrought Iron Gas, Steam, 
Water, and Boiler Tubing are invited to communicate 
at once with W. E.S., care of Messrs. Dawson & Sona, 
G 618 





fe ee eemanenagmmnunendaae ti ee re meat at 


Ale: Chaplin & Co., Cran- 


STON HILL eas WONKKS, GLASGOW, 
Patontoes and Solu Manufacturers of CHAPLINS 
PATENT BTEAM CRANES, HOISTS, LOCOMOTIVES 
and other Engines and Boilers.—London House: 68, 
Queen Victoria Btroot, London, E.C. 70 


W ater Power.—New Sy stem 


OF WORKING, his 
EXTENSIVELY APILIKD TO WHURKLE AND TURHINKS, 
H, J. HE. KING, STROUD, GLOUCESTERSUTRE, 


ee ee now a et a 


hs) ° 
oal-Saving Fire Bars. 
CTonwle h’a Patent.) 

GREAT ECONOMY IN COST and FUEL. 
ANDREW HANDYSIDE & CO., Limited, Derby. 
32%, Walbrook, London. H1&7 


Penni Patent Straight Full- 


WAY IIGH-PRESSURE Ge for Steam, 
Water, Gaa, &. For list and terms, apply to 
T. H. P. DENNIS & CO., Chelmsford, 
London Office--Mansion House Buildings, F.C. 


AGENTS ; Glasyow—H. Kannett & Co., 191, Hope 8t. 
Ja —RANSOME & MARSHALL, 172, Scotland Road 
Nottingham—Nrw & Co., Clumber Street. 

feedn—W. Herero % Son, Hunslet Lanv. i 
Brdierd’ s Mac hinery Oils. tet 
succega 


The best and cheapest in the market ; 
fully used and most nish apoken of hy thousands of 
leading firms. Users of steam power, before purchasing 
elsewhere, are invited to apply for post-froe samples, 


Wholesale ana dirculars, ‘and hundreds of bond Ade teatimonials, to 
284 


JOHN Bi BRADFORD & « SONS, SONS, Liverpool. 


Boilers Boilers 1! Boilers 1! ! 


The Largest Stock in London of Cornish 

or Vortical Boilers for Sale or Hire from 2 to 30 horse 
wer,-—-F. BONE, South London Boiler Works, Long 
ne, Borough. Boilora repaired by practical men 
only, B14t 


ne a creme eee 


Pilectric. Lighting. —Engi- 


necrs, Steamship Owners, Shipbuilders, watt 





Owners, and others desirous of omploylny electric 
illumination (either arc or incandescenoe) should apply 


ne 
E UTE, open to admit partnors or desirous | to the JARMAN ELECTRICAL COMPANY for prices 


Electro- 
E. 
5208 


Me en RR TG Re Are nate ae 


Yau uxhall Donke ey Pumps.— 
Purchasers on the Continent are cautioned 
against sorvilo imitations of these woll-knowa Pumps 
now being manufactured in Hit Orders should 
be given through our accredited in weak, or sent direct 
to eur works. All sizes are for im- 


mediate iar th abe Og and O0., 
Vauxhall orks, Wandsworth Road, London, 





PARALLEL 


BOILER TUBES|=* 


JOHN DONALD & SON, 
42, QADOGAN STREET, GLASGOW, sro 


ee & RITCHIE, 


Waverley Engineering Works, 
ec EDINBURGH. 
















MAEERS OF 


Steam and Hand 
DERRICK CRANES, 


Wharf Cranes, Overhead 
Travelling Cranes for Hand 
or Power; Portable Holat-@ 

ing Engines, &e. 42635 


GREAVES’S BLUE LIAS iT 


And PORTLAND CEMENT. 


GREAVES, BULL & LAKIN 





Deliver the above and Roman and Lias Cements to | WAY one 


any part 
overy arty of the kingdom by rail and boat direct 


Stockton, Wilmoote, and Harbury Works, 


Chief Offices: WARWICK. 
¢ WORCESTER ‘WHARF, BIRMINGHAM. 
13, SOUTH WHARF, PADDINGTON, W. 5170 


alia PAINT HILLS, 





ee op oe vere : ae ales some * 


Oe a 
wt as! 





meen ty foes vy Engineers, Contractors, Coach Build- 
d Wagon Builders, Implement 


way, 
Makers, Destcatortand Paint Manufacturers, &o., &o. 


yRomM S>P5/— ACH. 


FOLLOWS & BANE, Li. Z™SINEERS op. 


ARTESIAN BORED 
3 TUBE. WELLS 
Syren ot sees 


deepened by this syatem, and 
contamination effeo- 
tually excluded. 

















For BMALL & Lanan Surpiins. 


ON ee he 


Rasy TRIAL BOBINGS FOR FOUNDA- 
° TION &o. 


BORINGS FOR HYDRAULIC LIFTS, 
BORING TOOLS, PUMPS, &e, 
RECISTERING 


TURNSTILES 


SUPPLIED OR LENT ON LIRR. 
AENEID 





Apply for prices & particulars to 


O. ISLER & CO,, 


ARTESIAN WELL ENCJNEERS, 


LONDON, 8.E. sons 


CONICAL AND| Brass & Cops 








of London by boat, rail, or cart; andto| and W 





88, SOUTHWARK STREET, 


fd 1, 1884. 
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es reaver 2 | am | 
rember of COAL, TRONBTONE, BAL-| ‘Datents,—Mr, BE. P. Alex- 


A large num 
Ma aachary and’ Oulal bel acnat Wonza, ANDER, Fel. Inst. P. A., of move than thirty 





French W, 
rpoecll ae Nac: 


on Ae 






Roda, Sores Bell 
O88 & OO., B, I 





0. 
THE STAFFORDSHIRE 


we and Axle Company, 







anufacturers of MANBELL WOOD WHEELS, —* under- 
RAILWAY OABRIAGE and WAGON WHKEL® and ‘Branoh Wagon — East Cuspir tates a I business. connected van BRITS, BRITIEH, COLO- 
Rn cee Aah Oma ne FORGINOR, and Gaur Tastes Rarvwar, scnooet NIAL, and Deal GN GH PATENTS, and REGIST 
_BAMMPHING HILL BIRMINGHAM. giondon Ofloer—No. 86, Gaacucuvacd Brauer, TION of taal A GH for F ATENTS, 86, = fen 








O [lo Railway way Contractors, En. eee eee ee ene ee 600 | Suildings, Lon don 
T _INEERS tn dots, so ring to ship very [the Burham Brick, Lime, ime, and Brewer aad “FJ ensen ee 
G 68 TO an 9) 
nc steamer“ Engineer” (with the largest hatohway | ~ NICHOE AE eae TOE NY, LIMITED +c. to ‘cant montate connected with Patente and 
: MANUAL blinked Wed. Ofious * 38 


in the World), and other suitable steam and sai “palo Durors : 

tonnage ; alot light iyto tne Age ore ane an BURHAM WHARF BELVEDERE Rt ROAD AL pono Lon ‘sa 
LAMBETH, 8.E., VICTORIA WHARF, AND DRAW 

x onmta ie William 


Insurance Eatimates apply 0 
HENRY HEADS 60., einen ial Slacsohaetany 
ndon and Mano vr; GALT BRICKS, Cornice Tiles and Tubes 
TATHAM & CO., 9, Gracechurch tire London, E.C. | Chimney Pots, Drain Pi Py Stone Med BROOKES, Assoc. Inat, stich E., Fell. Inst. P.A. ; 
Lime, fresh from the ios vila, dalvered iia ee more than 30 y — BRITISH, 
1 barye-loade alongeide oF by COLONIAL, and FOREIGN PATENT AGENCY. 
the Com oP 55 and 56, 3 Chancery Lane, London, W.0. 8586 





owt 





idland Railway Carriage ny 
M laser of Pace "FORRLAND, 











WORKS ASHREWSBUEY, & BIRMI NOWAM SHEPPY an * ufactured 
an 
) | Manufacturers of RAILWAY CARRIAGES, TRAM | at the Com » Works, Burham) on the banks of | | I lo Inventors. — Harris and 
CARS, and WAGONS of every description, for Cash, | the Biver cies , and at Murston, near Bitting- MILLS, Patent Le bray 28, Net haleepee Bulld- 
g | Deferred Payment over a sories of yoars, or on hire. bourne, Kent. ings, London, W.O., 
| RAILWAY WHEELS and AXLES, AXLE BOXES, | Bricks Tiles, ko. of any design made to order. | viously with the late W Carpenel UND WRT ARE 
WROUGHT IRON BUFFERS, and "FORGINGS an GREAT CULAN HYDRAULIC LIME. all BUSINESS connected with patente for inventions 


D OLI 
This Lime is ripleser'ted hydraulic, of great strength 
and tenacity, it seta ep roeaily pd bat and becomes 
na sho 
PARR AND ‘sthona's att COMBINATION 
(See Builder, May 16 868). 
The Burham Brick, Lime, and gon Company, 


in the United Kingdom, the Oolonies, and all fo 
countries. NINE MONTHS’ PROTECTION &4 
Attendance in the provinces at moderate charmes. 47 4787 


]»ventors' Patent Right Asso- 


QOASTINGS made to any Pattorn Specification, or 
Drawing. Builders of the Portrush Klectric Tramcars. 
D. N. ARNOLD, General Manager, 6012 


[[whe Ashbury ury Railwa pe 























AND IRON wet haa ited) having been appelated sole manufacturers, are pre: CIATION, Limited. —Established tor the purpose 
Manutactitars of of ev Banmeste bi of pared to 8u ply sate for the Cellular "Walls, of obtaining Tiritlah rs and Oo oe creed 
RiiEWae CARRIA ES AND W AGONB, TRAM Prices and re forwarded on a oatite. pee etig y opera yo gns 
iy IRONWORK PETHER'S P Ser DIAPER B pi eri puke . soar Han k of new Patent 
n Wheels, Axles, Iron Roofing Girders,| ™manufactured only by Py ts Omoen oe, Brick, Lime and |°* Sra) SOC UIBROSE MY ALL, CE. 5028 

Turntable on Woter Columns, | Water er Tanks Pumps, A great variety sp aeunae ere "prepared ‘a diapered 21, Seen se en eae a ; Ww, ‘Manager. 
ko. &o. Wagons ells for “Gaal” oe tai deters aces, string courses columnp, oe Pe IDS an el Eneineers 

be heads, fo, to be seen at their London Depot. 29 p £ ng 
P Payment.—London Office : 28, Queen Street, E.O. 610 | sie aie and Patent Agents, 2 29, Southam ton Buildin 


Chancery Lane, London, W te Protectio 
obtained for Inventions, we Marke and Designs in 
all Countries. 6242 


A he New Patent Law.—To 
ae GENERAL PATENT OFFIOE. 

G. F. REDFERN 
Piabary ig a also at Paris and 





+ ecu South ane 


HANSONS SPECIALIT 





—— rotection £8 89. French Patent £7. Bol 
lar gratis. ___-2999 
aa _ Né ew Patent Law, 1883.— 
= ot tue Handbook of Paton Lavin seen st 
Steam Pumps, Steam Engines, Steam Winches, |v THOMPSON, F. Inet, VA. ‘British “Law 
ant Goun tries ost free from Messrs. "i Sp 


éd. 
THOMPSON. Pg: BOULT, Patent Agents, 6, Lord sy ee 
Liverpool ; and 828, High Holborn, London. 


atents. — Messrs. Vaughan oa 
and BON, British, Foreign, and Colonial Patent 


Steam Dryers, Steam Traps, Steam Reducing 
Valves, Steam Purifying Apparatus for Boilers, 
Water Engines and Hoists for Warehouses. 


WILLA WM HANSON, 
QUEBEC WorKS, BRADFORD. 


LONDON OFFICH:s 37, WALBROOE. 
(See Tlustrated Advertisement July 18th. page 11.) 


COCHRAN & G0.Me ® BIRKENHEAD. 
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Steam & Water Valves, 


FITTED WITH SEATINGS OF 
RHODES’ PATENT ASBESTOS — 
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PATENT VERTICAL 
MULTITUBULAR BOILERS 
READY FOR IMMEDIATE DELIVERY. 

i semunous so -_— ni Sazis TV 
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With the Number of July 18th was issued a Special Supplement, containing a Classified Index of the current Advertisers in ENGINEERING. 
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Abbott @ Co... .. 6. O44! Brewor & Jensen... .. .. 6! Donald, J. ar Pane | PAGE. | av | Paar. 
Acton & Borman re |] aoe oo? he Ma ASG taagine A Pala < im Fs Hamre dee : Co i nee 1) . Kirk, W, Price, & Qoulty.. 3 | Muntz's Metal Co - hy 4) Ruode, BOO. hase Thanes Rank Tron @o. 4. 17 
Adamson, D.,& Co... .. 44) Brotherhood, Po... 25 | Doulton & Co an Hatulyside, "a etn er _ Kivkxtall Forge Company 80 Muagiave. J) A Rens, tl 84 Kicharda & Co on Thomas, ‘Thos, & Bona 4, 22 
Aird, Joseph... + + 1 | Brown, Bayley, Dixon & Oo. 21 | Dowson Keunutniic Gas Co 03) Hanson, W. ‘0 fe ae Lancashire Patent Melting Neill, Wo. & Bon coo. ft Reha, Qa CO.  Tharaprean a Hoult oo... @ 
Altken, MoNeil & Co... 21 | Bruce and Batho . . 1 Drowand Law 0. 6. Marea Co ree. Aa RG How Coo... 10) Newlave, KOK, & Co TW Ubbanit, do. 4 '“Thotmon, W oo 3 
Alexander, E. I. oe 4) Bullivanta&l'o, .. OD) Inysdalo& Co 4. 0... S| Marrina Millan | oT Lanocaater aud Tonge -» V0 Normandy A. 4, 21) Woe, Wy A Co 4; | Thomycott John 1, &Co. 30 
Aliday, W., Sona, &Ue | 14| Burham Brick, Lime aud Dudgeon, K +s oa + 82) Hartley and A R by Enltte ditto 2a Nori, § BK, & Co 1H Hover Loco & Machina OT phiaan «© Patent Hage 
Allan, W.H.,&Co. 2... 36 Canuni tio. Ltd: -.: 4) Kadi, dn, & Manik Plctteetacan aA eR, 10K Pe Landore Hiamen« Ktrel © iH, North British Rubber Co, Workn 42 Whaat Oa .. 4 
Allison Bros... .. 4] Burnat, L,, & Co. -. 33 ' Kast Fony Rowl Kugineer- Harve ‘are ( ad pis a! Ltd - .- 1, Lad. i 94 Bonn, Downa, A Thoen Nl Thaxdey 2. os a 
Andrew, J E H& Co. 1) Rurrell, ©, & Bone ., pal jug Worka Ca 1! Hathorn, inven, Rae = u ‘Tana HY & Co ee ore Yh Onkeay, J, & Bona, 1) Mowe, Woy ke, VW Puck ate Let 1 oe 1A 
Archhutt, J W., r E. » Jd) Sutterfield, Fo o& J, & Co Ji Kaatorlrook, Aleurd A Wild 6 Hawkaley, Wilds At o . rr ttnng JA Ronn eee ra Oke, J ¢ R 4X Huvby Perth Cement €o Po burtdball, vey 4 Co a WD 
Aabbury Rallwa: Carriage Caledonian Tue Co : Vi} Belanoty ceil Bwana tric Hawthorn, R 4 W : Leeds Forge Co, Lal. "4 Oldham Holla Works Go, Hiaeell Gee yi Bstaae _ 
and trou Co, Ltd .. 6. 0 4 | Camerou, T, Saeed ACO 4) Liyht Ca, oe Ditts | oditte 4" Leroy, F,& Co Had, and Hediieen Var Ditto SoM Tarten Gen 37 
Askhani Bros, & Wilson, Ltd, 17) Cameron, J. ee oes) 42) Banpire Lubricater Co. 4°) Hep, dow, & Co mer Le Grand & Kutolill 1K Oliver & Co Ltd Cores ON Hoveeell, Janes, & Sora J) darten ba son . a 
Avsoling & Porter. ..) .. V4] Carrick & Ritchia er ee) 4) Katpelbert & Co, o.oo, 1! Hepburn . (inlets Sate Lewis, E,& Mon... 2. 1P& 1G Olnick, Lewis, & Co -  ) Revataer, rire tora Cy © Tweddiell, alah Of .. 4a 
Bagnall, W.G.0.. 0... . 14, Carrington, WoT OH. : 1 Falcon Engine and Car Hett Chas. J, aan : me London Mittal BRoflar In- Orinercd Gerietwon, & Col. 1 Namapmen & Oo K Pyler, Baywoet a Ga An 
Hagahauw & Sona SH) Chamberlain & Houkham, Works, Ltd 1° Higginson 4 Ca th ) . aUtaticn Co, btd tf ae 1 Osborn, R&R Oo. 6. ou. Ob Bande H A Uaten daiwa (a vi) 
Ma dwin Locomotive Worka 42 Ltd i 26°) Warmer, J, & Sons eH find, Ho, & Aon a an Peudten Bi pe: mre bs (haan Ha , AD ces oS abe St Deaudiey and bun , Uanited Aha ata Gee) bated q 
Kalmfurth, Exo of Wm. 31 | Chaplin, Alexander, & Uo. 3 | karmer, Robyy, Brown, Hindiny ES ’ ae Lawes Kugineering Co , Lud a Page howd Ca at Kineertns Ga Tite 10) Vaughan a son 4 
Batow, HOB, a Co, te) Wette du tto 2 and Co ects 1h Hodgkinann ihe , i Launaby Bon & Wouil eo bh Partridse & Cooper 3 Sehaffer el Badembery od Vewpen and Go ed 
Barrow Bhiphuilding Coo. 4) Churdilll, ©, 8 Co... 0. Sh] Pawcott, Thos © 6.00.09) Hadgkineon & Co. Lil Pama treater ae tor ntel Sh. RA Ay satan Laas el Be ilele, fui t a =) cautan ee 
Barrows & Htowart. 6.06.0 | Clay Croaa Ca, Phe 2. dt! Fielding & Platt. 2) 47 Hulyson a Kleud SEA PECL a ELE PEE Ee) SSNS 6) Witrticten Wire Rupee et 
Keardmors, J. & W. -» IH) Clayton &€ Ahuttloworth 40) Khth, GO ee oS) Teva & on 7 . “4 MacLellan, Qe 8 Co OR Patent: Doane Mocking Heatt, Gra \ pen Witeon 8 mon . ot 
Beatson, J, & Son 6.0. 19] C)yde Rivet Warks Co - 49 | Klontng & Fargison WoW by.) ” Marilee Mitt eve) Ao dt Fire Wire ee ; W4 Bhianiea, AS 4 mon © OD Wayerced HO, } 
Boenluy ‘aie ona ; 40>) Coalbraokdale Cy,, Ltd SL! Potlowa & Hate, Ltd 4 hoes — {, & Kote, Its = Manning, Wardle & Co (oP itent mteaan Borer Co » AL Abedtesy Bar bien €a Jy Webb & sey J Ky) 
Beldam Packing & Mubber Cochran & Co ‘ ‘ : a 44! Forrestt & Kon. : 7 . 1 fiaeall'e . i 3 es vr oe ; ot ee a eet eee a = ‘ Peete M 
Co... Sah “ews TE 1), Coles, Heury J Tt Voster, Wan, & Co a he us ' eat ae . ie eee ee ‘ 4 SAN UNIAN ao cf TS Rete ean ae if 
Vell, John soe oe 2D) Cowana, Hholddon & Co, Ltd) dowlar, d. & Cu, doi Halen. ACn a eater fetes ie uw \ ee oe eer an Ve Rhudmnore Mt . wipseenavaled\i fe ! 
Bellamy, John .. 00, 0.) 10d Craddock, GO, A Co, ae owe) 620) Beane ia & Cr i os ! Ditto ditto maithie rf Career 4 r iinet "i urlean D . : ene ee ee i * ee ' ‘ea srl ! 
Kerry & Suns... dea US Crane, Fo Moir, and Co... Ja Francia, C, son, & Co, Ho Vuystex. J I : - ' ‘ , : - m ' ; H maith ¢ ities A ep ca 9 
Bary, fees oh : 47 | CacdendaCold Dinwn seam- Hab pews, Win, & Uo : “ty iene age es a pee oe : Gove , i oe eae ah P Boose, Phen 1 oN ee Mab Co, : 
Bossemer, If, & Co,, Ltd 1 less Bteul Tube Co 40 | Galloway, W. ke 1. & Bons | tuntar a liga ' 7 ae ‘ an - i is fe es rr) iy Mprcnicey, aa 1h ~ ‘ ‘ - W 
Ditto Witte 16 odd) Crompton, HWE, a Co. J Intte ditte ay. Inne: Chix Han, ASS ‘ i See, oan aa : se nea er ' as Speneer, dott oa aye J < Sey . AMON bi 
BIN eine NewLon : i viens Brus an soe DP) Gandy, Maurtee “) Pobotenn Mrow Ce Lh 45 Me satanic rae pe 14 ie. ate As ° Li aes ead Ww one ‘ ra > 
ney on ize oe Ntto ditte ab) Garrett, Rv, & Sons o V4 Tnventora Patent - Rishe Mead, F M, & Ue, . op Fooley, Ha, & Non 1, Auatioiil love Wheel & Ave ‘ itt " 
rn Ue wenonh ACs a : ee on age AS a Hee iv ts sith y ae sar Lata 4 Mensuren, Brow & Co 4) Porte: JON an to A Whitley Partie a) 
i ! Pe, te ’ vers aL 400 Melly He WOM Tk Prices Patent € candle Go 11} Xtantey WooF S48) Whiitwell, Wothoin 4 
Bliven 7 Awwerlean Dulas. < Pariingtan tsteel & fron Go OS Cdenbou, Unto Bite @ lay Ca td Pandey fahes, & Cu 7 Mereot, Bal 2 D9 Brie atone Dye W) miata, TF 1 Wadhtaw sen 1 df a) 
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J.& E. HALLS COLD DRY AIR MACHINES 


(PATENT ) 


FOR PRESERVING FOOD, &., ON BOARD SHIP AND ON LAND. 


MACHINES CAN BE SEEN IN OPERATION AT THE 


INTERNATIONAL HEALTH EXHIBITION, STAND No. 1255, MACHINERY IN MOTION, WEST ANNEXE. 


DARTFORD IRON WORKS, KENT; and 23, ST. SWITHIN'S LANE, EC. __ 440° 
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WIRE ROP!HE MAEHERNRS TO THE ADMIRALTY. 
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BULLIVANT & COMPANY, 


Patent Steel and fron Wire Rope Makers, 


Stee! Ropes of Special Strength & Make forT ramways,lnclines,Collieries,Mines,Steam Ploughs &Bridge Wor 


MESSRS. BULLIVANT & CO. ARE PREPARED TO MAKE ROPES OF 1,200 TONS BREAKING STRAIN ON THE SINGLE PART. 


BULLIVANT’S PATENT FLEXIBLE STEEL WIRE ROPE. 


This Rope is exceedingly pliable, and can be worked round drums or pulleys (with eae xafety and without injury to the Rope) only six times in diameter the circraference 
of the Rope used, Bosh 














_ CHIEF OFFICH: 72, MARE LANBE, LONDON, I. GC. _ WORKS: MILLWALL, LONDON, EF. 





USTON, PROCTOR#& C 


SHEAF aaicnun LINCOLN, aS ee 


And 20, BUDGE ROW, LONDON, aes 
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sical Navvins (DuNnAR : Rusron’s PaTMnr). AMSTERDAM INTERNATIONAL EXHIBITION, 1883. Vomrounn Sit Pini Exar ts 


THE DIPLOMA < OF HONOUR. CALCUTTA 
EXHIBITION, 
’ Pirat Chass Certifieates 
and Y Gold) Medals. 


2 Eiest Class Cortitleates 
and 2 Silver Aledals. 










SrmaM THRAGLING MACHINER\ senor L CENTRIFUGAL see MINING MACHINER}. PORTARER KNOUNKA. 
ies Catalogues, with full =. above and other SPECIAL MANUFACTURES on application. di 
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-MAKING MACHINERY 


The Best Machinery for making OASKS and BARRELS of every kind can be obtained only of the 
PATENTEHES & SOLz DEA DTT EA CECT EC EEC ES, 




















Stave Jointer, | necelie “Machine “chiming & Crozing Machino. Head Jointer. 3 Head Blaniny. Machine: | Head Rounding Machine. 


FOR WHICH A GOLD MEDAL HAS JUST BEEN AWARDED AT THE FISHERIES EXHIBITION. 


A. RANSOME & CO., STANLEY WORKS, CHELSEA. 


CAUTION, —The notorious success of A. Ransome & Oo.’s Cask and Barrel Machines having caused them to be copicd by other Engineors, Purchasert 
aro advised to ascertain that any Oooperage Machines they may he offered do not ae ui of A. R. & Co.’s Patents. _ 1668. 










Note.— We have no connection with any Firm of Agents jn Manchester tradine 
ee raxson what similur age All commiunsent ions lee to Richards: 
Patent Wood cutting Machines should be addrenned to ts 


ATLANTIC WORKS, BROADHEATH, ean MANCHESTER | if reall 
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OF HWIGUWEST CLASS ae, OF ALL DESCRIPTIONS, 





(London Show Rooms & Offices ; 23 & 24, Whitecross St., EC. Le ae 
Continental Agents: SMITH & COVENTRY, 10, Rue Alibert, Paris. He Ste vit 
“OF ALL KINDS. 
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PTA Ax ch 
HAROLD SANDS, EAGLE WORKS, POPHAM ST., LEENSIDE, NOTTINGHAM. 
THE MERSEY FORGE, LIMITED 


q LIVERPOOL. 


MANUFACTURERS OF 


MIARINE! AND OT REE 


CRANK SHAFTS, 


STERN AND RUDDER FRAMES, 


FORGINGS 


OF ALI KINDS 


IN IRON AND STEEL. 


Weight, 25 tons 10 cwt, ——————: =: 


_ WORKS; CRAFTON penne. 
Town Office: 6, Harrington Street, 









ESTABLISHED 1844. 


Kasterbrook, Aleard & Wild, 


MACHINE TOOL MAKERS, 
SBSELHEEITEL. YP. 
Upwarde®f 100 Machino Toola in Stock and Progress 


Tp RATAD Boone, TO) Pain, rom nfm 


Francis Marsden 


SLAVONIA STEEL WORKS, 
SHEFFIELD. 


ECONOMICAL SPECIALITE. 


PATENT MACHINE GROUND 
(Equal to Milled). 


BRIGHT STEEL, 


Hardened or soft, to Shished) Dimenstons ar Engine 
and Machine par te, Preees and Plates, square, 
Nat, or bevelled 


BRIGHT DISCS 


Jor Milling Cutters, Screwing, Stamping, and Porging 
ee " 


MACHINE GROUND SHEAR BLADES 


For Wood, Paper, arian, Aa and Tohaceo 
Cutting Machines. 



























ORDINARY ANO SPEGIAL TOOL STEELS. 
PATENT F ROLLED ROUND BARS. pve 
BESSEMER ANO SIEMENS" QUALITIES AND TEMPER, a - . \ Ss 3 | 


SHEAR, BLISTER A AND SPRING STEEL, 192 
FILES, SAWS, EDGE AND ENCINEERS’ TOOLS. 
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ITALIAN ASBESTOS, 


IMPORTANT TO STEAM USERS. 
Great Improvement in the Manufacture of Italian Asbestos for the Joints of Steam, Water, and other Pipes. 


ITALIAN ASBESTOS & INDIA-RUBBER WOVEN SHEETING, TAPE & WASHERS, 


This material continues to he in large demand for Stean: Jomts of every description, but fs specially recommended tor Jomts where there aw any Lodement “0 y , 

DURABILITY 15 enaured by the use of ITALIAN ASBESTOS CLOTH, whilst the India-Rubber im combination renders the Pac Kearns ae cnt ht Water Hat a ¢ a a in hiss GREAT 

In continuous rolls up to hO yards long, or in sheets 86 inches or 40 Hichos square, any thickness from 1-J6th inch The advantage of the Tape is that WASTE IS AVOIDED in making the out, and at « a 

hent mto position without puckering. Sold in 100 feet rolls, from 4 to 24 mches wide, and from Jan thick = Washers in all standard wiZzeK, aNd for Manhole Poors, JO anehes by 2 inches by ine By 
hittle P luinbago there Joints ean he broken and re-made with the same material almost any number of (ues 


OUR PURE ITALIAN ASBESTOS MILLBOARD 


Continues to maintain its high reputation tor all Dry Steam Joints, | Rings of all standard xizex kept in stock ; other sizes cut to order, 


NEw ITALIAN ASBESTOS ROLLED QLOTH PACKING, 


WwiTrne IN DIA-RVUEBBER CORB. (i ho!) 


ia This is similar to ‘Tuck's Packing, except that it has the great advantage of being made of fine TTALIAN ASBESTOS 
a& a) CLOTH instead of ordinary canvas, which is soon destroyed by the heat. | Specially recommended for Steam Hammers, Winding 
and Pumping Engines, and for Hydraulic Work. 


ITALIAN ASBESTOS CLOTH PACKING 


(SQUARE), WITH INDIA-RUBBER BACK. (Kia. No. 2 ) 


B This Packing is composed of the same materials as those employed in the construction of the rene? Packing (Fic. No. by, Both 
A Packings are remarkable for then thorough efficiency and durabidity, and are recommended tor JP. fngines with the fullest 
confidence, The square Packing consists of a hase of soft vcanised india rubber, upon Which there are duilt up edgewise a 
J number of layers of thich Italian Mibrous Asbestos Cloth.  Suflicwent clastieity 15 Lites nnparted by the rubber back, whilst wreat 
durability and protection to the rubber is ensured by the use of Asbestos in place of more perishable tihres and substances ‘mee M1 
this well known and approved torn: ot Packing 
Bo The Packing should be lubricated before hemp put into the gland, and screwed up very lightly in the first distance, as. bem 
m prince i eae composed of Ashestos, Wluch is a mineral substance, itexpands with the heat of the steam, and so aakes itsel tiucht. ‘ 
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B little Powdered Black Lead rubhed over the surface of the Pac hing aso an advantage, This alo applies to the comnd Packing, 
The following reters to the above Packing :— Tir STANDATD TRoxs Wonks, CoLcHLstin 
To the Usrrin Asnestos Company, Limite. 10th September, TSss 
Drar Sins, Atter having used your Asbestos Paching fora considerable thie, we are quite satistied and please dq 
With the results, It is a decided advance im this direction.—\ ours faithfully, DAVIGY, PAXNALAN & CO 


oe N.B- This Packing was used in all Davey, Paxman & Cons Engines employed at the Crystal Palace Mlectiie Exhibition in 1882-83 
Via, Now J, and at the International Fisheries Mahibition, South Kensimeton, 1883. 


ITALIAN ASBESTOS YARN AND SOAPSTONE PACKING, 


Finke, Chorn, Powber, Perry, Cement, AND Every Dersgoprion op Asbestos Gioops, 


ITALIAN ASBESTOS BOILER AND PIPE COVERING COMPOSITION. 


This ts the best and most durable non-conducting Pen pesiiien hnown. It is sent ont in OS ewt, cashs, with full dieetions for use, and very quickly saves its contin fuel, Oe 
ewt. will cover approaimately 20 square tect of surface To dneh thick. The follow mn ‘Testimonial han heen recently received 





Mende, Toe Usirep Agnestos Comeany, LIMrcrap, Beateort TRON Wb Ths Pivrn Worhe, Mornisrox, RS oO), Gi atobo ase tinh, Pett Marech, e 
Dan Sthx,— We have pleasure im atating that the Asbestos covering sttpplied by you for our Boilers and Steam Papes gives tis entire satistietion, and we find it a considerable le I teed. a cantik mat 
preventing the conde haation of the sean between Boilers and Engines Youts truly, for the Beantort Pio Phite Company, PAVED DAS ERS 


A DMIRALLYY CONTRACT FOR ASEESTOS PACKING. 


After making severe critical examinations and tests of the yoods of five competing tirms, the LOJDS of the ADMIRALTY have recently selected thie ( ‘OMPANY S PACKING, 
for use in Her MAJESTY’S NAVY. The following letter refers to the Asbestos Rolled Cloth Packing with Indie Rubber Cor - 


CGREAL Western RAILWAY, MARINE SUPERINTENDENT GHP, New Minpoto, dt loth, (sol 
Drar Sirs,—Jn continuation of the Iattor part of my letter of 16th ulto relating to some round pachiny of yours that we have had on tual, 2 now write to say that ton frarimons we brave found ib vers 
Ratisfactors, and so long ak It continnes to give equally wood re mult it is my intention to supply if to such of our Steamers as have oscillating engines, The orders will come to you thiouch the stores dep artiient 
The ' nited Asbestos Co., 161, Queen Victoria Strect, London. Your. trily, SQUIRT To» LECH 


SEE LAST ISSUE FOR PARTICULARS OF OUR ASBESTOS PATENT FIRE-PROOF AND OTHER PAINTS. 


With a view to meet the requirements of Consumers with whom CHEAPNESS in FIRST COST is an object, the United Ashestos 
Im DO rtant Notice, * Company now supply, but do not recommend, Packing, Millboard, &c., made in the best style, from CANADIAN ASBESTOS, 
as a SECOND-CLASS article, at prices from Fifteen to Thirty per cent. less than those of the ITALIAN matcrial. 


: SALAMANDER " Son ign fe “ SALAMANDER ” 


SON Special Terms to Merchants & Dealers. 
i) N.B—ITALIAN ASBESTOS IS THE BEST [ 


., For all Steam purposes, Please see that all Millbourd, Sheeting, Tape, and every 15 ft. length of Packing bears ow Trade Mark, 
without which none is genuine. 


Specify United Asbestos Company's “SALAMANDER” BRAND. oe Leaman’ << 


ge nr ST ES x 
NEW ILLUSTRATED CATALOGUE ON APPLICATION. RADE MPO 


The UNITED ASBESTOS Company, Limited, 


(Sole Makers of the Pure Italian Asbestos Goods.) 


161, QUEEN VICTORIA STREET, LONDON, E.C. = 


ae ERANOM DEPOTS: = 


MANCHESTER : LIVERPOOL : BIRMINCHAM : CLASCOW : 
35, CORPORATION STREET. | 47, SOUTH JOHN STREET. | CLEMENT STREET. | 52, ST. ENOCH SQUARE. 
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WOTICH. 


PIcHARDS & ( 


ABERDEEN, 


ARE ‘SVHE 


Original and Sole Makers 


Ob THE 


CELEBRATED 


Vaucher Hose 





Owing to inferion makes having been 
STAMPED with the word Vaucher 
In dinitation of our TTose, we 
have reeistered a 


NEW TRADE MARK, 


And hereby call attention to 
the fact that the 


GENUINE VAUCHER 


will ain future be 


Stamped every vO tt. 


with our stamp, €hus -- 


VAUCHIER'S 





PATEN T. 
AND WE WARN OUR FRIENDS 
AGAINST IMIPPATIONS. 


RICHARDS 


AND CoO.,, 
Aberdeen and Montrose, 


LONDON WAREHOUSE; 
45, BREAD STREET, E.C. 


GLASGOW---55, ROBERTSON STREET. 
LONDON- 126, BISHOPSGATE STREET. WITHIN. 
MANCHESTER—12, LANCASTER AVENUE. 
LIVERPOOL—27, WATER STREET. 5031 
SUNDERLAND—6, Tavistock Place, Borough Rd. 


GEORGE PMACLELLANT & : 00, f 


— GLASGOW RUBBER WORKS, Ry ie 


Branches & 








WROUGET IRON 


DRIVING PULLEYS 


AND 





LEATHER BELTING. 


J.0.R. OKEBS, M.I.M-E., _Sqah 
_ 89, QUEEN VICTORIA ST., LONDON, E.C. %" EE - 


Maur tidne ve of all desentptiona, Han anud Soft Kpluolag and Drawing Boller Hidea, 
‘onbing ot Apron Leathers tor Blk, Wool, Jute, Plax &e, 
| OAK TANNED AND GREEN ; PICKING BANDS, 
White Ox and Horse Hide, White Calf, Brown Teather and Flat Horny Lacas, Flap Leathers, 
D R VI N G Bh N f) S. | Pomp and Bucket Leathace of Katie Mrenglh ane Quahty, 
Bie = WOR — nie 


AND ALI, OTHER MECHANICAL LEATHER. 4006 
PARK ROAD LEATHER WORKS, BINGLEY, YORKSHIRE. 
MANUFACTURER. OF 


on ) evony's ay ; axMiAADe wena’ Oi 
pa cal ae | 3 i ul i: Aca Societies sim ae me ~ cig. ¢ ane We i ae — @) ei 


MAIN DRIVING BELTS. 


SAMPSON & CO-.S a= Co..S PATINT, 
Made from the Best English Leather, any Width, Length, or Strength, without cross joints. 
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The Largest Belt in the World. Width, 75 inches; length, 153 feet 
6 inches, of double thickness, without cross joints from end to end, 


PHICKS AND aid INFORMATION ON APPLICATION TO 


SAMPSON n 60. B Haworth's Buildings, Cross Street, MANCHESTER. 


MANUFACTORY: —STROUD, GLOUCESTERSHIRE. bo78 
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THE DIRECT HYDRAULIC SYSTEI le AY SLEEPER 
AS APPLIED oe ee TN SOS See LIMITED, 


10 ably FV = "TW cy Oreosoting Wor ks & Saw Mills, 


HENDON DOC K, SUNDE ewes 


, ALENANDI i ; 
[4+ < VE A CERIN EES. 11°20 0 sy, 
a 


VICTORIA DOCK, HUTT, 
THE SPECIAL FEA TURES ARE For prices apply a the Head Office, 17, Gracechurch 
O186 


BRIEFLY AS FOLLOWS :— Btreet, London. 
=. VW. BOOoOTr’s 
lst. The use of an Accumulator 3 ad- 


vantageously dispensed with. A ] R C O MPR E SSO R 


2nd. The power required to drive the : 
Pum FOR ALL PURPOSES. 



























O per cent. less than any 
other system. 


Srd. The working pressure in each 
machine easily varied to Baie dif. 
ferent classes of work. 


4th. The weight of a complete plant is 
about one-third of any other Hy- 
draulic system. 


5th. The first cost of a cumplete plunt 
is considerably less. 
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MERSEY PATTERN 
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HIGGINSON & £0. MERSEY STREwT, ‘LIVERPOOL 
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ned nee RSA SS 


ig - LOCO STEAM CRANES aa 
Ne ie x See 


ENGINEERS 8c iter sneer 
MANUFACTURERS OF 
ROOFS .BRIDGES. GIRDERS. 1.45 & WATER 
WORKS PLANT. WEIGHING MACHINES & C. 


H. M. WILSON, 


MARIN Ei & GEN BRAT BIN GIN BER, 


BLYTH FOUNDRY AND ENGINE WORKS, BLYTH, NORTHUMBERLAND. “ |gponcs corr a SON, ENGINEERS, 
SHIP REPAING, &rc. — 44, CHRISTIAN STREET, LONDON, KE. 6210 
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BRICKMAKING MACHINERY. 









THOMAS C. FAWCETT, sittin: foroar cL i, LEEDS, 


on Maker of Patent Semi-dry & Plastic Brickmaking Machines, 





So 


se => t) Steam Presses, Puyinills, on and Porforated Rottomed Clay Pana, Clay Rollers, 
i ' jaasptttin 2 ‘lay Mivors, and Sleves, 

ae | arene Nee ARINE AND 
ce ‘STE aL gt — | | yr BOILERS, ENGINES, SAENONARY 


AN i Wi. ~s 7 _ SILAFTING AND MILLWRIGUT WORK, 
jy y ” 7 —_—— DRUMS AND PULLEYS OF ALL SIZES, 
=a SOR, BEVIL, MITrs, 


And other Wheels by Patent Moulding Machine, 


pe 
were: UN on ILLUSTRATED CATALOGUES PREE. 40s 


/ Mr 


Nee 


Glass set free, allowing Expansion and Contraction, and precluding Breakage. 


ABSOLUTELY WATERTIGHT, PAINTING AND PUTTY SUPERSEDED, — 


OVER ONE MILLION FEET FIXED. 


DRAWINGS AND PRICES ON APPLICATION, 
MoD A?TILS AN YD fe en Oe ee ee ee Oonmw visa wo. iv: 


- > rer Te 


LONDON: LIVERPOOL: GLASGOW: 
306 t0 362, EUSTON ROAD. |6 and 8, HATTON GARDEN, |305, ARGYLE STRERT. 
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~ JOHN BELLAMY, Millwall, LONDON, 


ae MAKER OF 


BELLAMY’S PATENT IMPROVED MULTITUBULAR BOILER. 


BY ROYAL LETTERS PATEN ve 
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Specially ieaenca ‘to secure quick pieeace cana with great Economy of Fuel and Space. 


Steady in work, no priming, cusily accessible all over for inspection, requires no expensive brickwork setting,  Confidently recommended to all users of 
Steam Power as the most economical and eflective Stew Generator yet introduced. 
PRICKS AND FULL PARTICULARS UPON APPLICATION, CAN Bl SEEN AT WORK AS ABOVE, 


CORNISH, LANCASHIRE, and every description of STEAM BOILERS in IRON or STEEL, 
WROUGHT TRON TANES AND CISTEHRINS. 


Iron and Stee] Buoys, Steam Pans, Coolers, Salt and Sugar Pans. Every description of Riveted Wrought Iron Work made to order, 4923 


BELLAMY’'S PATENT HORTICULTURAL BOILER FOR ‘ GREENHOUSES, (CHURCHES, AQUARIA, &e, 


_valcutta, [88 


of work. 
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Baker's Patent Rotary Pressure Blower and Gas Exhauster 


——— 1 —-— eee ¢ () eee 


BAKER’S PATENT ROTARY PUMP. HALL’S PATENT STONE BREAKER. 


——-101-—--— 


CRUCIBLE STEEL CASTINGS. 
London Offices and Exhibition Rooms, 63, Queen Victoria stret, f 1B. (®ppaategtason Messrs, BECK & CO., Limited, Agents, «ax 


; a a - is 4 cre td mre. saurdde 
Flees OSES F.O3Fr 7 TRRIT-n RT 


hae Py sae afi 
pie we ; . 


PARIS ELECTRIC EXHIBITION,1881.HighestAword 
cal agian : free 


General Machinery of Every Description. 
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DREDGING SPECIALITIES. 


DREDGERS to dredge in front, 
In centre, or at sides. 
DREDGERS for abroad shipped 
in picces, or made for steaming 
to any part of the world. 

im Dos 


DREDGERS for River Bar, Dock, 


Canal or Harbour. 


LAND DREDGERS or EXCA- 
VATORS, for Dock, Canal, or 
Railway Cutting, 


bh. 


See 
ae 


COMBINED DREDGER & HOPPER. ‘All the Plant con- 
tained inone Hull, on the most improved principle, designed 
to cut its own way, and fittod for' Towing, Fire Engine, or other 
Harbour uses. 





PARTICULARS ON APPLICATION TO 
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JOHN MARSHALL & SONS. 


CILASGOW TURE WORKS, GILASGOW, 


MANUFACTURERS OF 











FOR MARINE, STATIONARY, AND LOCOMOTIVERBBOILERS, &c. 476] 


WROUGHT IRON AND STEEL TUBES OF EVERY DESCRIPTION. | 


JAMES GOODWIN. & C° 





ee be career arr 


lronfounders, Bridge Builders, Engineers, & Boiler Mak ers, OC 
east Iron Chairs MOTHERWELL NEAR GLASGOW. ee 


MAKERS OF 





Cast /ron Sleepers. 









NOE _-., stone Breakers, 
COLU M N S, } fae an :, suit wed, oo a. ay “oe ae sar S ais %. is ae a rae - Ean pa ee 
TANKS, i at GS HEH ee aera aren pe acy rei ra wil. AEA APR ae a Puneee Hlso s ut 
ers 5. ae Ardrossan, Ayrshire, 
Ingot Moulds, and «. a i cel coe | ae = AND 
General Castings. ar irg ooh a) yee | Be = i Joknstone, Renfrewshire, 
ae Saat a oat “ae 
etd A -- MS georh, = = ’ ee * ner ge ee are ; ae 
K Bia . : : ; -- e 









VIADUCT AT mit H RLANTY KE, CALEDONIAN RAILWAY. LENGTH, 730 FEET. Errerrn 1592. 


MAKERS OF IRON ROOFING AND GENERAL STRUCTURAL WORK. 


an DRYSDALE & CO. 


LONDON RoAbD, GLASGOW, 


DIRECT-ACTING 


Vertical Centrifugal if : eh 5 : 
1 PUMPING (© @e 
| = i "| 














ORYS DALE & Ce 
— ENGINE WORKS : 


LASCOW. | 


a i Bi th | 













FOR | 1. 
a ne Hi i : 


Pee — Circulating or Ballasting Purposes 1 





*e wi "tom “ . o f 


——— aC. 


RECEIVED AWARD AT THE NORTH-EAST COAST EXHIBITION, TYNEMOUTH, "1882. 
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THE “STOW”. FLEXIBLE SHAFT, ” BOAZ’S oat BOILER TUBE CLEANER 


FOR IRON, woop, & BTONE WORKERS, &c. 


fp "Nas RORAPER 19 acknowledged by all the leading 
Knyinecra to be the most durable and effective Sorapat 
that na evor _ wen Drought before their notice. 
wrderuy plear ile sere diameter af tuber. 










CK 
mo te hn a in H is "4 He spin ain ah ity 
Tee he 1 Wg ey 


WORKS 29, WEST INDIA bock ROAD, 
AMBHOUSE, LONDON, E._ 6258 


SPECIALITY 
LATHES. 


SMITH & WILSHAW, 
eee) )6HALIFAX, ENGLAND 
i — as Makers of all kinda of 
ote aa Improved Self-Acting, Sliding, 
ES and Screw Cutting Lathes, 


_ For ‘Foot Or P ower, 4668 





1 ih 
Fen LETTE, 
_ y ye 1 8) 
‘ey 





Transits rotary motion in uny direction fren Motive power, so that the power can he 
brought to the work inntead of the work to the power, 


“~~ SOWERBY BRIDCE, 


BOLLING ¢ & LOWE, 2, LAURENCE POUNTNEY HILL, LONDON. ENGLAND, 
PATENT EXPANDING MANDRELS ae 
To run in Lathe Centres as aiown. oF la ager = 7 oo Engineers, 
PULLEYS, BUSHES, GEARS AND COLLARS | SiRiiiianmasgecniqununnnlignw a es AND sod 
; SRE ha K con TUE than on solid Mandrels = PLATE BENDING MACHINE. Machine a Makers 
saameaey Milling & Wheel- Cutt ting 
MACHINES 


Sizex, to hold vet din. to Gan, 





4tuly 





USED AT THE ROYAL ARSENAL WOOLWICH, AND BY MANY MACHINE AND TOOL MAKERS. 


H. B, BARLOW & CO., Engineers, Cornbrook Works, MANCHESTER. | yaaa BA Gog A af = S, Oe y 

OOS" 6 aie oo w STREET. | 
N UMBER ON E : wt VI vs OY cern! sratieed 
THE LANCASTER STEAM TRAPS Oe EoToes rR INJECTORS 


Textile Trades Exhibition, FOR ALL PUMPING ENGINES. 
Beating Valves rendered noiseless. 


AGRICULTURAL HALL, LONDON. 


LANOASTEMR & TONGE, ss: 
Engineers and Brassfounders, PENDLETON, near ‘MANCHESTER, Patentees and Sole Makers, 


EDWIN i LUMBY, SON & WOOD, 








LAVKRPOUL CORPORATION WATER WORKS, 
DaL¥ STREERT, LIVERPOOL, Atyust 24th, 1880. 
Draw Srrx,—Referring to your letter of the 2rd iwtunt, Thave much ploasure ju stating 
that the two Aur Injectors supphed for the Liverpool Pumping Stations have been in une 
nbhout two years, und that during that tine they have acted satisfactorily and have mamntained 
a uniform volume of airin the car vessels, — sours truly, 
GEORGE IH, DEACON, 


WILLIAM TURNER, - 


WEST GROVE WORKS, 











oo Y a ae HALIFAX, 
: Manufacturers of SE Lute OMMANNEY & TATHAM, 4873 
f re JS J WROUGHT WELDED,| 3" SALFORD, MANOHESTHEHE. 
y/ nae INTERNATIONAL EXHIBITION, AMSTERDAM, 1883. 
RIVETED WIGIEST AWARD FOR “LIFTS.” 
(Cross Tubes & Multitubular). HOI STI NG MAC H I N Ki RY. 
ee Patented in Great Britain and Ireland, Germany, France, Kelgiuin, and the United States. 





His WROUGHT WELDED AND RIVE 
e - pas 


BO! LE RS CAPETY DINNER 
Hot Water Heating Apparatus. _. ,) WARE HOUSE, RTS. 
Hor water vaLves. |“ Self-Sustalning INVALID, aye 


FIRE & BURGLAR PROOF SAFES. PASSENG 
GOLD AND SILVER MEDALS, SINGLE and DOUBLE, for HAND, hore STEAM power. 


PARIS EXHIBITION, 1878. sw: 


et hhenny pata anne" |THOS, THOMAS & SONS, “Acme” Hoist Works, CARDIFF. 
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W.C.BACNALL 


STAFFORD _ 
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oe 


yeeees ae 
PORTABLE RAILWAYS 


TRUCKS AND WACONS 


ORMEROD, CRIERSON & CO., 


St. George’s Ironworks, Hulme, Manchester, 
Hava the largest sesortment in the trade of 
PATTERNS OF SPUR WHEELS, BEVEL WHEELS, AND 
MITRE WHEELS, WITH TEETH CUT BY MACHINERY. 


Alao Fly Wheels, Driving Pulleys, and Drumea can be 
supplied Bored and Turned if required. 


Catasogiian oon appliration Also Manufacturarn of Blast 
Enyines, Colliery and othe daw riptions of Ktationary Knglie 
aid boilers, Mill Geartng Cranes, and ‘Turntables, &e 


London Uffice: 6, WESTMINSTER CHAMBERS. 
VICTORIA STREET, 8 W 4710 


IMPROVED AND ECONOMICAL APPLICATION 
OF WATER POWER. 


LEFFEL'S IMPROVED PATENT 
AMERICA WN 


Double Turbine Water-Wheel, 


It is applioable to all helytita of fall 
Kiving the greatest amount of powm 
with the least convumption of water 


OVER 10,000 IN USE, 
Gil v drape over 400,000 HP 


rp, Thos. McKenzie & Sons, 


LIMITED, 
16, Holborn Viaduct, 
LONDON, EC; 
DUBLIN a1 eae BELFAST. 


SOLE AGENTS FOR EUROPE 


Fort 


JAMES LEFFEL & CO. 
GEORGE CROSSLEY, 


ALBION MACHINE WORKS, 
CLECKHEATON, YORKSHIRE. 


Maker of all Descnptions of 


WIRE MACHINERY. 


Also WROUGHT IRON PULLEYS, 








London Office: 


DUNCAN BROS,, 





32, Queen Victoria Street, 
eed bastl E.c 


With Single or Double Arms nisi Cast-Iron Bosses 
(which for CHRAPNKAK, LIGHTNRAK, and STRRNETH 
are UNSURPASSND.) Price List on Application. 4411 


SMITH & JOHNSTON, 


ca AND MILLWRIGHTS, 


Stunley Strect 
= Tronworks, 






SMITH’S PATENT STEAMING MACHINE 


Do. do. CALICO DRYING do. 
Do. do. YARN do. do, 
Do, do, SOAVING do. 


Steam Engines of every description to drive one or 
moro of the above machines, fitted with 
One, Two, or Three Cylinders. 


SPECIAL QUOTATIONS GIVEN, 


Algo returences to firma in England and Scotland where 
these Machines are working. 4855 





COLONIAL ENCINEERS, 


TELEPHONE 1518. - SE emma 


; poate Oe claas pe cum _ x 


ene 


~ GRANE i § PATENT T OIL 
CYLINDERS AN D VALVES. 


As Supplied to H. M. Navy and the 
Principal Steamship Companies. 
Manufactured solely by 


P. MOIR CRANE & Co., 
BANK STREET, MANCHESTER: 


4,James Street, Livorpvol; and 131, Fen- 
church Street, London, 4.C. 


PATEW» 








‘S 


TRADE 


yo3 * Ray 





o 

2 

= i) MARK. 
i , é 
i hi ise 
WASHINGTON BUILDINGS, 4238 fi 
28, BRUNSWICK STREET, ‘LIVERPOOL, —__ 


PROVED to be the BEST OIL by the EVIDENCE 
before the COMMITTER appomted by the LORDS 
COMMISRIONERS of the ADMINALTY 

FREE from ACID, leaves no DEPOSET in the CON. 
pees PRESERVES the BOILERS and SAVES 






Tue DARLINGTON STEEL & IRON CO., Lro 


BESSEMER STEEL RAILS from 10 to 84 Ibs, per yard, 


STEEL AND IRON FISH-PLATES, 





All oila except those covered by Crane's Patont 
hecome acid in passing through the high-pressure 
cylinders, and consequently corrode boilers, leaving at 
the same time Deposits in the internal part of tho 
machinery. 

AGENTS—GEO. KE, PHILIP, 18, Renfleld Street 
Glaxgow; G@ A, BUSHELL, Lombard Ntrect, Quavaide 
Nowcaatle- on-Tynhe, it LARTON, 18, Commeroial Road 
Hull 404 

N BR —Aa partion are imitatiny Po Mofr GCiann & Co's Adver- 


rT ; ar 
PATENT FLEXIBLE, CLIP, ANGLE, AND OTHER SECTIONS. | frems’ts aie the taun volta an Cains Patent Oth 
Vase t netly atate that thet: Paton Ights CoviR TH Chel 
—— ROLLED STEEL SLEEPERS. — thelt darn security (hey IMUM promod WeRlNRL vow inlonulin 


Crane's Patent OU, the quality of which in fully established, oan 
be obtained at about the aame price as the ismttations of it 


PRICE'S 


THAMES AND MERSEY 


LUBRICATING OILS. 


STEEL TRAM RAILS, A SPECIALITY, 


STEEL ANGLES, TEES, CHANNELS, 
BULBS, and BARS of other SECTIONS, 


Hor Shipbuilding and Constructive purposes. 
Guaranteed, if required, to stand the Admiralty or Lloyds’ Tests, 
STH CASTINGS OF ALL DESCRIPTION BS. 


LONDON: 3, VICTORIA ST., WESTMINSTER ABBEY,S.W. 
lini | Cp Sin Messrs. THOMSON & BROWNING, Agents. 


MANCHESTER: 27, CORPORATION 


_ _Mensrs. BARNINGHAM BROTHERS, Agonts. __ 


SILVER MEDAL, MELBOURNE, /88I. 
TUBES and FITTINGS for Gas, Steam, and 
Water, Galvanised, Enamelled, and Hydraulic 
Tubes; Boller Tubes and Fittings , Gastitters' 
Tools, Brass Cocks. Anti-Corrodo Tubes and 

Fittings coated by Barff's Rustless Procoss. 


JOHN SPENCER, 


GLOBE TUBE WORKS, WEDNESBURY 
And 3, Queen Street Place, London,E.O. 4692 


ROBERT HARVEY & COMPY. 


(Late D. Coon & Co ) 


STREET, 


____flbs hey 





~ PRICE'S “SPECIAL GAS ENGINE OIL, 





Strongly recommended hy Messns, 
_OROBBLEY Bros., Ltp , MANCHESTER. 


— I 


ey = 
—— tr Pree 








PRIGH'S COMPOUND JINGINE OIL OL, 
For Marine Engines and Locomotives, 
PRICE'S SHERWOOD SPERM OIL, 
For General Machinery. 











ALSO 


STEAM 
HAMMERS, 


Shipbuilders’ and peda inl 


Park Grove Iron Works, 


GLASGOW, 
Makers of 


‘PRICES: CYLINDER OILS. 
PRICE'S BELMONT SPIND SPINDLE | 0. 


ee ee ee 


PRICE'S RANGOON OIL. 


As rocommended by 
THE WAR OFFICE AUTHORITIES, 



























y ye ‘‘ For the preservation of SMALL AxMs and 
STEAM - B, ta aoe 6 anoles made of Metul from MOAR Hons a 
LAUNCHE Sy a : a Price Lists on application to 
Cargo Flats & Barges. .. PRICE'S PATENT CANDLE COY., LIMITED, 
3 BATTERSEA, LONDON hv17 
as sa ; ae: BRCMBOROUGH POOL, LIVERPOOL, 
Yaak : a Ow) - ‘3 oe HIGHEST ; 
Soa oS we ; CLASS athematical Drawing 
ve INSTRUMENTS, THEODOLITES, LEVELS, 
Land & Marine, | CIRCUMFERENTERS, SCALES, TAPES, CHAINS, 
-BQUAILES, RULUS, &e. 
Multitubular & Launch ee 
BOILERS. 


“ RIVETING & FLANGING 
> by Hydraulic Machinery. 





J. & W. E. ARCHBUT 
201, WESTMINSTER LIDGE ROAD, eee 
Near Astley's Theatre, 
Manufacturers of the above and every description of 
Surveying Instruments, unequalled for quality 
and price 
Wlustrated priced Catalogues forwarded on receipt of 
three stamps, 

EVERY ARTICLE WARRANTED 
Second-hand Instruments of sll kinds, by the beat 

makers, always in stock. 
Btencil plates in great variety. 840 


WW RIVET HOLES bored with 
; TWIST DRILLS. 


FLANGING FOR T FOR THE TRADE. 


LINDSAY “BURNET & CO. 


MOORB PARK BOILER WORKS, GOVAN, GLASGOW. «is 


XIV ____ENGINEERING, 


eben an ane th ameitliatmmemetneeteemsanemmae aren 


ff we “BISSCHOP” pra]. ARROL’S PATENT PORTABLE 


GAS ENGINE. {HYDRAULIC RIVETING MACHINES 


1,700 Engines Working i in Great Britain. 





DREW & CO : 

ie = EH. AN 

os. ’” STOCKPORT. in BOILERS, 
Seer: Wagon Under-Carriages, 


hws we _ Office —1238, _ QUEEN ‘QUEEN VICTORIA STREET, E.C. 
ALLDAS AL's ROO DL'S GIRDERS, GAS-HOLDERS, 


FXHAUS TERS SBPwORE: Se & 


SieNt Biawine 


; | F — sages / Sit te wo 100 Fires, 
| = jam 25 aie : : fir a 7 S in Stock. 
4 Saree | rs ar 


————4 


i i 


te bi i : 


| er 


— a ca 


SS ane 


ALLDAY'S 
Bw ROOTS PRESSURE BLOWER SIZE N°4 
OF THESE BLOWERS WERE SUPPLICO WITH TNE 150N° are HEARTHS 
FOR THE INDIAN STATE RAILWAYS COFOBER 188 
THE BEST HL eae IN THE MARKET,—-GREAT SAVING IN FUEL AND atic 


CES AND PARTICULARS ON APPLICATION. 


Wn. ALLDAY, SUNS & OO., Engineers, , Birmingham, 


RANKIN & BLACKMORE, Engineers, 


GREBNOCK, 


MAKERS OF 


rance® 2-CYLINDER DISCONNECTING COMPOUND ENGINES} a 


A-GYLINDER DISCONNECTING TRIPLE: “EXPANSION ENGINES, 
FOR PADDLE AND ''WIN-SCREW STEAMERS. 








The puneip “ advantages ae nN then npared with the sea 4-Cylind Sees = 
nd gors¢ eee :: hn ale rr avin sion Engines Stan au er Compourd 


order. 





FULL “PARTICULARS AND PRICES ON APPLICATION. 5229 
For Illustration of 2-Oylinder Paddle Engines, see ENcixeentxe of this day Fortnight, 












— & CO’S 
Self-Acting Adju ustable Lubricator, 


LONDON: J._0. B. ee, Grutched eng er 


ts T 
Asents{ MANCHESTER 0. BROW 


Aue. 1, 1884. 





| FoR ALL INFORMATION AND Prioms APPLY TO 
SOLE AGENTS, 

) W.F GILMER & C0. 
Wy ENGINEERS, 

| ron Merchants & Contractors, 


Hamburg Chambers, Quayside, 
L NEWCASTLE - ON - TYNE. 





4004 


LARGE NUMBER IN USE ae ahi AND ABROAD, 





TRACTION E ENGINES 


AVELING & PORTER, 


ENGINEERS, 


ROCHESTER «enn, 


AND 


72, CANNON STREET, 
LONDON. 4347 











Prices on Application. 


Self-acting, with two valves which are set to requisite feed by means of lock-nut, to permit 
only necessury lubricant to flow. It ceases working with the engine, and remains closed until 
the engine commences working again, thus effecting every possible saving. 


Ee 
s ps j A TIPTON HALL CHAIN WORKS, STAFFORDSHIRE. 
Ps 4 & = Lal oe t < A Be. Perfectly Clean in 
| S q th talks 4 Vea wit = Clear Saving , > working, 
E = ie a a 3s Ee 50 per cent. One Month’s free trial 
© s >, wis te 
a > | : i Ti rin Bo | ran | Ss BS in allowed. 
S qe ae 2 8 | Oil, Tallow, or = 
oH : a o 4 Sizes. 
m & Grease. 
> a 2 in, 2hin, 3 in, 3f in, 
i= SE om 4 in 
= & & | Cannot get out of = 
a) TW 
A 
S 
< 


219 
1, Exchange Arcade Fenwick Street. 


Aue. 1, 1884. 


Awarded the SILVER MEDAL at the Worcestershire Agricultura) S yclet 
and CERTIFICATE OF MERIT and MEDAL at the Calcutta 1 Soolety's Meeting, 1883, nae 


FARMER, ROBEY, BROWN & CO., LIMITED, 


TRENT FOUNDRY, GAINSBOROUGH, 


London Offices ara Show Room: 
QUEEN VICTORIA STREFT, EC., 


MANUFACTURERS OF IMPROVED 
' . 


Portable & Semi-Fixed Engines 


Of extra alze and strength per Nominal H 


THRASHING MACHINES 


With Improved Composite Truss Frames. 


INDEPENDENT VERTICAL ENGINES, 
Improved Sm .ck Engines, Steam Bollors, &c. 


3 Alustrated Caliloniis 
: sesisaiiatitaieaa ae ; _ ON APPLICATION. 

Ce 
MIiGH FPRAIBSVED MARINE! BOT. ERS. 
Best and Cheapest Means of Preventing Unequal Expansion. 


“WEIR’S” PATENT HYDROKINETER. 


, OG & J WEIR, 


49, JAMAICA STREET, 
GLASGOW. 


MENZIES & BLAGBURN, King Staret, 
Nuawoastus-on-Trxn Wa. REID & CO., b, 
Naw Loxpon Strant, Loxnpon, K..0. A. & 

BROWN, Wartsr.oo Roan, Livarroon. Kh. 
HUGHES & OO., FULTON STRSRT, DITTO. 
W. 8. VON ESSEN, ENGINEER, Hamnuna, 
A Gar FOR SOANDINAVIA & GRRMART 4670 


SAFETY, 














60-63, 


Lasts 
4608 


and Price 















SAFETY VALVES ‘URABULLS _ MANUFACTURERS 
for Land and to the 
Marine Boilers. ADMIRALTY, 





Thousands tn tac, guoing the very hiyhest satixfaction. 
Extr. 


act from “ Engineering. 
4 We have, as we have asid, heard favoutable reports uf the action of * Monare Tunwarsr1 & Co's 
H Valves, and wo understand that thay give good resulta, both as regards their groat discharging 


m power and prompt closing aa when the Hibgrel te fallh again, whilst they are certainly very 
afmiple in contruction Mee aleo v articles yy *'Engineesnmng,” “Tron,”  Colllery Qanatdian,” 
" Marine Kugineer,” ' Moniteu: Industrielle,” &e , &c 


ALEX. TURNBULL & CO., GLASGOW. 


London Agonts—Mesers. WM. DOUGLAS” & CO., 10, St. Mary Axe, E.C. 9 4147 





PHOSPHOR -TIN. | 


BY USING OUR PHOSPHOR-TIN, 
Phosphor-Bronze can be made Superior to 


any now in the Market, 
AT 380 PER CENT. LESS COST. 


Three cwt. of our tin will produce one ton of Phosphor-Bronze, 
thereby effecting a considerable saving in carriage, and enabling 


Manufacturers to use the same stock of Copper for all purposes. 
(See our Oircular. ) 


BILLINGTON & NEWTON, 
LONGPORT, STAFFORDSHIRE. 


Agents, London: HAUGHTON & OO., 110, Cannon Street, EO. 
North of Europe: A. SINGTON & OO., St. Peter's Square, Manchester. 
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R. HUDSON'S Parent STEEL 2% et “TRUCKS 


LIGHTEST, STRONGEST, AND. MOST CAPACIOUS MADE. 








Patented Euro » America, arid British South Africa, No. 2677, 1875; No. 50, 
187 : No, 3872, 1878; No, 102, 1881; No, 4383, 188], 


With or Without “END” DOORS and “SWIVELLING” UNDERCARRIAGE 
for Tipping at EITHER SIDE or END of Rails. 


THOUSANDS IN USE BOTH AT HOME AND ABROAD. 
Made to any size or gauge of rails, Over 100 Trucks turned out weekly: 








R. HUDSON, BILDERSOME FOUNDRY, NEAR LEEDS. 


Registered Telegraphic Address: GILDERSOMH, LEEDS. 4550 
Telephone No. 14 in connection with the Leeds Exchange & Principal Hotels & places of Busmoss j in the town. 





NEPTUNE FORGE, CHAIN, ANCHOR, ENGINE ano BOILER WORKS. 


JOSEPH WRIGHT C° 
TIPT ON 20 


SOLE MAKERS OF 


BERRYMAN'S IMPROVED PATENT UNIVERSAL EXPANDING TUBULAR 


FEEDWATER H oe 


THE WELL KNOWN peek diy hie OLTLET 








HOT WATER 


cee, OUTLET 












ARE NOW FITTED WITH OUR NEW 


PATENT 
SYPHON BOTTOM 


AND OTHER IMPROVEMENTS, 
SAVING 
From 15. ro 5OP or 
COALS, 
BOILER POWER, 


Ot + BERRYMAN HEATER 
0 som | AND 
| rN q f= INTERHEATER, 


THE BERRYMAN FAT, ENT HEATER. 


THE BERRYMAN PATENT HEATER 
: ae JOSEPH WRIGHT & C°TIPT, OW 


e 


SHY 


MS scccuasens (0SEPH WRIGHT & C2 TIPTON 


OVER 1000 so. 


SUY/TAGLE 
FoR HIGH OR Lon 
PRESSURE 
AND COMPOUND 


SOLE MAKERS nal SPECIAL BEST BEST JWe [O(rceisreneo 6 ne 


CRANE. CHAIN 


2YPHDN 
BOTTOM 





FATENT i 


LICKIN BCS rom 


hO77 


CHAIN CABLES 


THEY HAVE NEVER BEEN SURPASSED FORSTRENGTH, UNIFORMITY or 
DURABILITY, 4WD ARE MADE BY SPECIAL WORKMEN FROM IRON OF 
SPECIAL QUALITY, PREPARED EXPRESSLY’ FOR THIS COMPANY ONLY, 





THE STEEL GOMPY. OF SCOTLAND, 


LIMELTr=ziD. 


(SIEMENS -PROCESS). 
150, HOPE STREET, GLASGOW. 


MANUFAOTURERNRS oF 


Steel Rails, Plates, Angles, Beams, Bars, Hoops, 
7 Forgings, Steel Castings, Blooms, &c. 1001 





rKL& WW. BEARD MOR EI, 


PARKHEAD IRON and STEEL FORGE and ROLLING MILLS, GLASGOW, 
CONTRACTORS TO THE ADMIRALTY AND FOREIGN AND COLONIAL COVERNMENTS. 


STEEL PLATES, SHEETS AND BARS 


aeaie n's Process) and 


TRON SHEHTS, PLATHS AND BARS 
FOR SHIPS, BOILERS, BRIDGES, &c. 


Extra Fine 


-O © © Ge 


Mteel 
fon COMDUtIGN CHAMBERS, 

Boller End & Furnace Plates, Flanged & Welded. Special Steel for Anti-Collapse Rings & Welded Tubes. 
IRON AND STEEL FORCINGS 0 ANY oe aibe NS FOR MARINE ENCINES AND OTHER PURPOSES. 
TRON AND STEEL Ee RANI SHAEFTS OF SPEC le! MANUFACTURE. 

¢ Liverroo,, TAYLOR & BON, 30, Wa 
London, 11, Queen Victoria Kt , mE cu Ww J MARTIN | Hamburz sHontciwacke Ne 11. Wilh. RUMP 4716 
Newenstlo- on- “Tyne ; 2 oe ee Win KELSEY | Antwerp ..Onpt. RYAN 
Belfaat, 07, Donegall Street... CHL HE BUTLER | Rotte ‘rdam, WillomakadeNo.9 Post van derBURU&Co 


ATTWOODS' PATENT STEEL. 


ESTABLISHED : 1862. 


STANNERS CLOSE'S STEEL C0. 


WOLSINGHAM, vii DAINLINGTON, 


MANUFACTURERS OF EVERY DISCRIPTION OF 


CAST STEEL FORGINGS AND CASTINGS, 


Piston Rods, Slide Rods, Motion Bars, Orank Shafts, Propeller Shafts, Axles, Wire Billets, 
r ; _ Bpades and Bhovels, a, 0,, ko. 


ee oe 








acr4 








Gold Medals Melbourne, 1881; Paris, 1878. First-Class Medals Paris, 1655; London, 1862, 


SHELTON BAR IRON COMPANY 


STOKE-ON-TRENT, asp (22, CANNON STREET, 
STAFFORDSHIRE Sale a ci ast _ LONDON, E.C, 
anit want = ae 
ek 
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Min halle! ni i i tt nt alate; 
BRANDS. GRANVILLE kik 


“ECONOMIC” WATER TUYERE. 


oun haw ones 





a 


. THE 


: Norslea oan tu: taken off at : HN A. ah slinply unacre rwing ° "oe Its 
diced lis b1P RI ins out ranioving tanks or their 
‘ia faa au any full particulars ou apy ilies stiow to 


R. R. NEWLOVE & CO., 
j ENGINEERS, NOTTINGHAM. 


RESPONSIBLE AGENTS WANTED. 4158 





af back, 
annectiow 


ENGINEERING, 


DELTA MHTAI IA BEING LARGKLY USED 





[Aus ; pre 
A as Alloy is an tinproved bras, hard, durable, and strony as mild steal, pos n Deweti fal 
gelden colour; when melted i produre vb citi sof tie write, SL oni be 
forged hot and cold, iain 


FOR ALL KINDS OF wet! B! 


MACHINERY 





a ee . A For Prices 
2.3 or 
x Lt = “INGOTS, PLATES, SHEETS, RODS, WIRE 
: Fel, APY * 
D 7 PATENTEK AND MANUPACTUREK 


ALEXANDEHE DiroK, 


WO, CANNON STREET, LONDON 





THE WELDLESS STEEL TUBE GOMPY., 


ICKNIELD PORT ROAD, BIRMINGHAM, 


MANUFACTURERS OF 
BUILER TUBE 





HYDRAULIC TUBE. (PLA/NV) 














——— abl ciicaroeied TUBE, WITH tomtibenielt SOCKET SCREWED a Lia alas SEEET HAND THREADS 


PATENT WELDLESS STEEL TUBES 


For Boilers, Hydraulic Presses, Ferrules, Boring Rods, Bushes, Shafting, 


Couplings, Spindles, Oollars, and other uses. 


TRADE MARE 


4810 






: ie Pe 
x 
oy, Bone ages aoe 
; : 


o * _ — - Pon - 
ooesocce ts 


da 





ay... WESTINGHOUSE AIR PUMPS 


“< f Upwards of 12,O00 in use in all parts of the World. 
E Me CHEAP! SIMPLE! DURABLE! EFFECTIVE! 


= Occupy very little room, and work equally well for 
f AIR, VACUUM, OR WATER. 


Two ai7e4 for Air and Vacuum are kept in Stock, but, either can be adapter! xo 
i, With a given pressure of steam, to compress air to any required dennity. 


ALL PARTS ARE WORKED To STANDARD GAUGES. 





‘ge =i sion hme : WATER PUMPS, “working ¢ on the same system, 
ith / are made to order. 


poe Seeeeeoteaas 


"Prices on applicatian to 


THE WESTINGHOUSE BRAKE COMPANY, 


LIMITED 4740 





}. 
ger” ~— Canal Road, York Road, King’s Cross, London, W 


ESTABLISH ED 1840. 


LINOLEUM SS MACHINERY, 


GIPAL FAQTORIES | STAINES, ADDLESTONE. 
ET. IED WITH PLANT | Cie. Fr. du Linoleum, Paris, Bremen, &c. 


T. & W. SUMMERS, late SAVORY & SON, 


SOLE AND ORIGINAL MAKERS, 


GLOUCHSTER, BNGLAND. blo 


HENRY POOLEY & SON, 


INTERNATIONAL 





AGRICULTURAL 


LA TELBTTIONS RHOW AH 
een so Tae . Miutne thewtet maid 

ay ELC) | ec “ ie A ° ‘ : arated ~ *. Liverpool 1HOT 
Pari (Claw Bit) TRO? = a uy a La ary 4 7 \ A Ww i nee 
Bania (laa G1) N67 -~<e in: »\3! 7 


Roaplaa 


fine te - = Par Laverpool(2) IS71 
Moni ow (Gatdi- (87) Aytahiut ob 
nbaneow (REbven) PNT? Mee aes IK 

Lalon (Amnd d LAT riety (4) 1476 


Pr urcole(dilven) IMi6 Roy. ‘l Cornwall 1877 





Hi tianelet (Drug ) 1876 eryout Mourse boeus- 
Wydiuey - + - L7H ter Liverjeaal, 
Melbourne nnd No fas 297s 
(2b Ye Aly) 18H] Ditto tht PHM 
Manchester: (Gold) Bory Prom Nerertifle arduatiy D678 pe Thintitute of Comimwall (All var) 14], 
Vorksluire Wine aot and Pamiastrial Madhiabttien, = + 1R7u 7 aint Markus Kuygineeriugp, de (Alvar) 1842, 


PATENTEES AND SOLE MAKERS OF 


POOLEYS WEIGHING MACHINES 


For all Commercial! Manufacturing, Railway, and Mining Uses. asepied to the Standards of all Nations. 


57 eet so sa, 


Works : ALBION FOUNDRY, LIVERPOOL. 


Fleet Street, Lonnon, B.C. 
Postern, and High Level Bridge, NRWUASTLN-ON-TYNE. 
Commercial ‘Strvot, Newrort, Mon. _ 


Hi. S. HINDLEY, 


BOURTON, DORSET. 


VERTICAL ENGINES AND BOILERS aang 


B FOR ALL PURPOSES, 
pe, PORT A288 oo IAD. 


‘| 3 Horizontal DEINE, <p 


Separate or Combined 





Fennell Street, MANCHESTER. 
Siddals Road, Deray 
Albion Works, McAlpino Street, Guasgow. oe 


























— rea ee 


with Vertieal Boilers. 


ITS: SAW BENCHES | 


Circular and Band. 


























a na renal 


a : 
a CATALOGUES gee 


FRERK ON APPLIOATION, ac 


London Show Rooms: 11 Queen Victoria Street, B.C. 


Where every information may be obtained. 
LIBERAL TERMS TO SHIPPERS AND THE TRADE. 


CHARLES WINN & CO. 


General Metal Workers & Engineers, 
BIRMINGHAM. 


Head Othees and Works, 
GRANVILLE STREET. 


on SoV—— 





qO70 


ee 


ordinary Work in a small shop, eom- 
bining us it} does great rigidity and 
strength with a substantial base plate, 
having a large planed surface w hieh 
ensures the work beany drilled perfectly 
true and square, 


It is fitted with the most approved 
form of stationary hand-wheel feed, 
having steel serew which works ayant 
hardened steel contre, thus redueing 
friction and wear to wimininmn. 


Fly wheel has turned rim and wooden 
handle, and as best material and con 
struction is used throughout, the ahove 
ee be found a really first-class little 
tool, 


26 inches high - --- 


No. 101'7. 


Price, complete with 6 drills up to J in. 

for ‘Re npou work 10 in. or lesa . £410 
If titted with 7 in fast and loose pulleys 

for steam power extra 0 15 
If fitted with Winn’s automatia 

feed motion re 1 5 
If fitted with improved parallel vier » 20 


———a—— 


$216 
London Office and Pattern Rooms: 
41, HOLBORN VIADUCT, E.C. 


_ENGINEERING 


THE THAMES BANK IRON C COMPANY, 





We recommend the above Machine 
nx one of the best of our patterns for 





oa aes 


eee 


UPPER GROUND STREET, LONDON, S.E. 


HOT WATER BOILERS, 


PIPES AND CONNECTIONS 
TRON PIPES, &c., for Gas and Water Works. 
HOT-AIR APPARATUS ERECTED COMPLETE. 
THE LARGEST AND MOST COMPLETE STOCK IN THE TRADE. 
Illustrated Price Book, Thirteenth Edition, Price 1s. 


4204 


Catalogue Gratis. 







WAFIRE ENGINES FIREENCINES 


WILLIAM ROSE & CO. 


(Kaxtabllabad over ot 


Deansgate & Grosvenor Avenue, Manchester, 


MANUVACTURERS OF 


e(FIRB BSCAPES, HOSE, &c. 


Evory deroription of Fire Extinguianing Ap shances 
erate. j “Vauchor's” Patent Hose, 1s aupplied iy us to all 
won leading Fire Brigades. 4160 


Be ALEX. WILSON & CO, 
: \ nf VAUXHALL IRONWORKS, LONDON, 8.W., 


MANUFACTURNRS OF 


The “VAUXHALL” Donkey Pumps, The “EXCELSIOR” 
Direct-Acting Pumps, 
HIGH-PRESSURE SCREW ENGINES, COMPOUND SCREW 
ENGINES, Patent SURFACE CONDENSING ENGINES, 


PATENT PADDLE ree HOISTING MACHINERY 
4212 
<n Ee PRICE LISTS ON APPLICA TION. 


F. re J. cee eet & 60., 
Engineers ai ‘ + Midland Works, 
























Machine foo Makers, 4 
KEIGHLEY, 


XORHSHINE. 


Rae th wae 


| 
iia r f 





ie, Special Machinery for 
MARINE 


AND 


WE cocoworive 
ENCINEERS. 


OVAL HOLE CUTTING “AND BORING MACHINE. 


The PATENT ANHYDROUS LEATHER Co., Portsmouth. 


Contractors to ILM, Short Cut Strap Butts 
Governmaunt. and Strapping for 







SoLe Ate NK Home and Export. 
MANUFACTURERS OF : \ WATERPROOF PUMP 
ANHYDROUS LEATHER <4 a ee 

Hd ( ose - N.B.—All Waterproot 

COTTON ‘BELTING. ; ' 4 Guods are wissnped with 

LEATHER HOSE, p our Registored Trade 
Mark, without which 
P erfectly Waterproof. B none are genuine. 


Main Driving Boltw § 


Without Cross domte, any : . 
width, aud to transit Prices and Testimonials 


uny roquired dtp ea Free. ws 
ELRcrnic “Extucnrnion, ~ This Bolting was at work at the Roys al Aquarlum, tranamitting up to 130 lit. 


EstaABLigHep 1860. 









es | uk Ss ss Set pga ‘Hoops, for Bill Fh all 
Jee Age : 
2 ieee ca 





er: es az, 


HE Bouton {RON oN & STEEL on 


Janis OLUTONY: * LANCASHIRE: 


Fe SS 














tS 


JOHN & JOSEPH HUGHES, 


(Estab. 1830), Dealers in Metals and Manufacturers or 








ALBO 


CASTINGS IN 1 BRASS, GUN-METAL, IND PHOSPHOR BRONZE, 


Mill eae Railway Wagon Brasses, &c. 4937 


ALBION METAL WORKS, WOODCOCK STREET, BIRMINGHAM. 


IMPROVED PORTABLE HOISTING ENGINES. 


TE IMONIAL 
Port Apkuatpe DocK ComPany, vanes DIVETI ae Port ADELAIDE, 
Olnt Se ptembe r, 1881. 

Deak Sin,- ) have much pleasure ineertify mp that the (5) Five No 7 Melville's 
Tlowting Engines which my Company bought from you some time ago are giving 
every satisfaction, Thoy aro casily worked, and don large amount of work ata 
mamimun eost. Lean confidently recommend them for Wharf purpores, 

lam, yours futhfully, T. AL BROCK, Seeretury 
To W. M. MELVILLE, Eeq. Part Adelaide Dock ( ‘alupany, Limited 


ww. MM. MEL VILL, 
ENGINEER AND IRONFOUNDER, 402 


SINCLAIRTOWN FOUNDRY, KIRKCALDY. 


WM. FOSTER AND CoO., 


LIMITED, 


WELLINGTON FOUNDRY, LINCOLN. 


ce re ee 





DOUBLIE 
CYLINDER 











HORIZONTAL & VERTICAL 


FIXED ENGINES 


Boilers of All Kinds. 
THRASHING MACHINES, 
\aCORN MILLS. 

SAW BENCHES, &. 
SECOND - HAND ENGINES. 


CATALOGUES & PARTICULARS 
ON APPLICATION. 4448 


ge q 


; | on Thy y 
sae f/f mM aA 
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[Avc. 1, 1884. 
CHARLES FRANCIS, SON & Co. 


CEMENT MANUFACTURERS, 
WEST MEDINA MILLS, NEWPORT, ISLE OF WIGHT. 


Offices :—17, Gracechurch St., cna ae ened Bal lace of 60 years. 

Portland Cement accordin g to ks Test, 
used du the vonatruction of Bylthead Phere and other large undertakings, both for the 
y overy Foreigu Govertument, 

edina (or Improved Roman) Cement, 

Particularly adapted fut Hydraulic furposes, wore particularly where quick setting la required, sucli ne 
the Browk wate af Alciay und the Digue at Chm bourg, whore many thousand tons bave been Wed, 
Dust: A. J. ALDRICH, 15, Talbot Place. 
Conk : THOMPSON BROTHERS, 20, Winthrop Street, 
Brivast : CLOTWORTHY & CO., $4, 36, and 42, Tomb Stroot, 
ScuTttanp : CURRIE & CO., 27, We ington Streot, Gl 
PuyMouty: A, G, GILBE , Veet Stores, Sutton 
Paris: W. F. RICHARDS, 6, Kuo Santonil. 
_orpraux: J, LB HOYSON, 87, {tue Saint-Romal. 


OMPANY, 





And Eater 
Howe aud n 






; AGENTS 
Bronze Mata), London, 1841 


Gold Modal, Havra, 1404 
Highest Award Haris, 1876 


THE STAR. RUBBER C 


4906 





W ARBHOUNES ¢ STORES . MILLA : Telephone No. ‘ 167.” 
106 & 108, Rewle Street, IN, NJ, 
NEW YORK : ae me dale: a Crone: oa i‘ Telegraphic Address 
157 & 169, Franklin St, GLASGOW. mene 
BOSTON, 





“STAR,” GLASGOW, 


of EXCOLVERE WP 


hy Bh PER ARTES"g 4 





THE OLDEST AND LARGEST MANUFACTURERS IN THE UNITED STATES, 
KRG TO INTIMATH THAT THEY HAVE OPRNED AN KBTABLISHMENT AT 
131, WwHEsT Bx Rt EET, 
ag Headquarters tor Europe and the Continent, whore there will be always a Stock of Gooda suitable "tor the 
different trudes. We bey to call your attention to the Price Liat, which will be forwarded on application, and 
should you do ux the favour of comparing our Prices tnd quality of Goods with other Companies, we are 
thoroughly confident that, by a ew a sniall Sumple Order, you will be convinced of the HIGH KTANDING OF 


che Stan Runwyn Company, of whieh our gnaranteo jn Price L ist Hpenks for itself. We would call your special 


uttention to the Medals whioh we obtained at the last, Melbourne Exhibition for the superior qualities of our 
CLAKGOW, 1584, 


Belting and Hose. _ 117 


LE GRAND & SUTCLIFF, 
ARTESIAN WELL ENGINEERS, 
100, BUNHILL ROW, LONDON. 


- se hema ” Tube Wells. 





Received PRIZE MEDAL at the Smoke Abatement Exhibition, Bouth aaa Loudon. 


PROCTOR ’sS 


Patent ae Mechanical Stoker 
i 


Over 1000 Boilers or 2000 Furnaces 
have been supplied with these 
Stokers. 


ai i i cot Over 200 Machines now working on 
ee ue lie ob ae the Continent. 
FNS Sie Rt 


—— The Simplest, Cheapest, and 
most Efficient in the Market. 


Will guarantee to produce more 
Steam with less,Coal than can 
be done by and firing. 


a 
No drilling of the. Boiler to fix 
it, the polis that hold the ordi- 
nary front are used to fix the 
Stoker. 


J PROCTOR, PATENTEE & MAKER, 
’/HAMMERTION IRON WORKS, (S, BURNLEY, LANCASHIRE, es 








is Ut 
a ned ee { ann HUNT Ter rnETTET 
willl sgt i a 








IMPROVED - DUDGEON « EXPANDERS. 


yo RAT 


EVDRY TOOL Wet 


1 cetieteramamatapentl 


PRICES 
CREATLY gsmes 
REDUCED ~— 






STOCK. 








These Tools contain many. improvements and apse @& much greater renee 
expansion than any o 


JAMES GIBB & CO.. 28, St. Mary Axe, LONDON, E.C. 


Ava. 1, 1884 J. ENGINEERING. XIX 
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Se eamnetieeeenattiaatemmmameeennasmneen cities a 


SE NORRIS 60. HEPBURN & GALE, Limited,|\<\ WEBB & SON, 


CURRIERS 56, 57 & 5.1, TANNERS & MANUFACTURE RS OF CSN TANNERS, CURRIERS, 


HIGH im " |LEATHER MACHINE BANDS, HOSE PIPES,| pyppOQ\__ Fetimoneers 
WATERPROOF PUMP LEATHER, GLOVE AND GAITER 


AND ALL LEATHER ARTICLES FOR ENGINEERS’ USE. 
LONG LANE, SOUTHWARK, LONDON. 5016 


LEROW’'s 
IMPROVED PATENT NON-CONDUCTING COMPOSITION 


For COATING BOILERS, STEAM PIPES, and other Stcam 
Heated Surfaces. To prevent tho radiation of huat, aave fuel, 
increasc the power of steam, and keep the atokehole and 
engine-room cool, IT WILL AT ON 'E SHOW A LEAK: 
IT CANNOT CATCH OR COMMUNICATE FIRE. Used by 
H.M. Government in the Dock Yards, &c., &c. Three Boilera 













































’ 
me - | ae 


12 First-Class Medals 
AWARDED. 


e 
oe | neem 


Combs Tannery Stowmarket. 


covored with this composition, will do the wark of four not | Price Lists and Termes on application 





covered, Mey ty eel where it has been in uso for twelve eee 
an ob years. timates given. 4788 TUCK’S PATENT PACKING 
FRED™ M. MEAD & CO.’S _ F. LEROY & CO., Cn ee ee 
; us : TUCK & CO., LIMITED, 
PATENT “HAGLH” Gray 8t., near Philpot S8t., Commercial Road, LONDON, E. mM Gf oe a usta 
u uttire Wi Appear UpwL 


Qach lenytlaf TUCK & VUATENT 
PACKING, as also upon the 
BM) Valves (yunrantowd oquality! 

Rheet Tndia- Rubber Hustle 

ety Hoan, Tubing, Banding, & 








ST F AM p ACKI NG Griffith Street, Lower Broughton, Manchester, and South Shore Road, Gateshead-on-Tyno. 
a 


Solf-Lubricating, durable, and of low price, for Loce- Wz. 58 E11 Ft EEE EJ.» ’ss 


motivos, Stoain Hammers, Mining Pumps, &o. 


Office: 65, Watling Street, |FOSSIL MEAL COMPOSITION 


Works : KENNING? NDON, a 
“s SPONSOR ONNO - (NON-CONDUCTING MATERIAL) 


AND AT Privapgipnta, U.S.A. 
FOR COVERING BOILER TEAM PIPE 
E M E Re Y AN D pits Brousht outa IS7p: aca ‘ndy by > hdtv xterm vsers all over the a 


: TWO MEDALS AT AMSTERDAM ENELEBETION According to teath nade by Mr oD) 
E Vi E R y C L O i Hi K Clark, the eminent texting enpaneer, one owt of Fossa) Meal Composition apphed te 
re Sten Pipes which are caposcd to the weather, and working div and night all the ven 


Contractors to the 
Admiralty. 





. ————— 8604 
LONDON : 116, Caxnon 8t., EC. Livernpoor: 42, Cn arr. 
Sr Carpiry: 108, Bute Docks. Works: LaMnrti! 


grey BELDAM'S 


PATINT 











Manufactured by 


round, will save 1h to 80 tonk Of best Welsh Steam Coalk Used large quantitun by , 
ACTON & BORMAN HL. M’k Government ip the Dockyards, ee, after RECENT tri in competition with all Metallic 
18 UNBURPASSABLE er otber Caverings used hitherta, See Report of Trial inassuc of Sept, 2ist, loss 
: 21; Cae STREET, LONDON, E.C.;: and 
72, SHOHB LANE, LONDON. A. HAACKE & CO., _ REGENT ROAD, LIVERPOOL. ENGINE 





Nove AGENIS .— For South Wales and Monmouth: Wo E CU : L TEN, 9, Gordon Roud, Roath, Cardiff 


WI LLIAM WI LSON - Vor Scotland: GEORGE BLAIR, $s, Queen Street, Glasyow, Aeiy | 
| 


BOILHR MAKER, SS 
LILYBANK BOILER WORKS, GLASGOW, KEEN A N’ S- cone For covering Steam and 
Kn" » U8, ee 
Having Ss antlien hia Works and aed neweat and 4 Liquor Boilers, Steam Ooppers 


most approved machinery, manufactures every Pipes, &. 


doser tion oO 
IRON AND STEEL BOILERS fe: pdiventustho wadialloncar 
of the Highest Class and for any required pressure PA E N heat and condensation of kteam 
Specyications, Katimatos, ant fituatrations af Muilers furnish a and effoctra large RaVINg in fuel 
on applloatia 


Lunrvon REPRRAFNTATIVE: HENRY COLEY, Manalon hh a and labour, Tti If the only jom- 
Chambara, 1], Queen Victoria Btreet, KC joxition not affeactad hy the 


er ensnesessisasfieeninsueienttociaianiois Veuther or Wet, and ia the 
HALLIDAY’S PATENT | NON-CONDUCTING : 


only offective non-conductor, 
HIGH-PRESSURE 


It udheros to vaarela of every 
SELF-CLEANSING FILTER. 


PACKING 


Ta tie BRAT, anid 
iwapplicable for 
Very high Steam 
and Hydrauha 
Prowsures 


BELDAM PACKING ‘& RUBBER C0., 


77, Gracechurch St., London, E.C, 4:15 


PETER M°INTOSH AND SONS 


120b, Stockwell Street, Glasgow. 
(Ex rarnignrp 1291), 


See AND CURRIERS. 


Manaheturers of Leather ee? 
pins aud Fire Kayine Howe Py peg, 

















shape and in avery position, 
without any external castings, 


sterile Wop ssutts, Pyar antic Pe athena, 

Saves Jncrustution on Boilers Hide Ropes, Hand Leathers and 

cated by solid matter. For Sampler, References, & further Apron Hides al kinidbeat Powther 
for Mec til al PAT eoein, Ac 


2, Puriflos the Water, hot Particulars, apply to 


cold, before entering ile 


gesicces8) MATTHEW KEENAN, 


8 Can be cleansed Instantly 
er areungennta oa SOLE MANUFACTU RE R, 
Py: ; 
yeeace (hae Ina, or ben __ ARMAGH WORKS, TREDEGAR ROAD, NORTH BOW, LONDON, 


Worka, Brewers, and all 


Carbine paait oon home orders 
over ke ha purt acer at rit shew Wrs | 
ed free at shipping port 





Laat of Pricam aid ean pe ats 
mpplicutoan H 










Tanner & Cautricr, 
SOWERBY BRIDGE, 








Manufacturing Purposes, 


J. WALLIDAY & Co. BINNEY & SON, 


OHM BEATSON & SON, [CATHERINE STREET, CITY ROAD, LONDON, EC. 


Ruperior ENGLAAD, wih 
MAIN Mauulacturad of IMPROVED 
DRIVING BANDS SQUARE LEATHER 


Copper Wire Res, any 
width Endl «a Rates, for 
Portable togities, Donble and 
Singlo Wire Thrash oor Thome 
few SEPNGLE BELTING, 


MAIN DRIVING 
ROPES, 


nhs ob ath 
Laces 











de, ST. MARY'S GATE, DERBY, 50, West pe ‘Street, pn ga pias = i ENGINE PACKING, Hone, Hatew and Kopour Beat Curried 
\ an, ES velntaar arte G aD») »)) ENGINE OILS ee ea Oy 
63, Broad Street OS Ee Kaport fon Dabprapibic tddress * Wieorh > 
B | R M | N G H A M . o COTTON WASTE. Sowerbybyid yy | hatemuite Prigas ou apypdecartran 


IMPROVED HAND-WORKING TAPS 


JOHN H. WIDDOWSON, 


COTTON BELTING. 
ENAMELLED GAUGE 





22, Wallington Street, 
LEEDS 


IRON and ATREL RAILS, of all sections, from 10 Iba. to 88 )bs, 





vith aad aw partook, ey Al nels cast cuplles aud: Tilt OITY DEPOT— 
and Crosshigs to match, when required, 2, Queen Victoria Streot, QI ' SSES. ao years ee or ae Bir ood 
Stoel a Bee Wire Ropes, Lovonotive Engines, ie., ae. NDON, E.C. Whitworth's and Co.) 
ure, Bheots, Av, “utc! of all kinds. “Fig Lron of all LO Re ere eens eee Ser meres 
ieltvared at all Railway Stations and Porta in Great Britaiu, Prices on oh pucaiey: Shipping o met ‘TS » promptly attended to, Working and Maching, Taps, ee 3 to W "Nitworth's 8 
sand Sizes, 


am. Ml GENUINE EMERY, AIGHEST AWARD 
HOLLINS IRONWORKS EMERY CLOTH, Philadelphia, 1676 
BRIGHT SHAPED HEXAGON NUTS Wellington Mills, GLASS Pp APER, 5205 


AS SUPPLIED TO THR GOVERNMENT, 


Which for high quality, nish, ee cctowniwents| LONDON, 88, BLACK LEAD, &c. 


standard, P Prieee and samples on application. 4146 





Britannia Works, Qrdsall Lane, Salford, 
MANCHESTER. 6147 


Paice Lists FRRB ON APPLICATION. 








HODGKINSON & CO., LIMITED, 


MAKERS OF 








Every description of MAGRINE OHAIN to ,bample 
ORDSALL PATENT CHAIN WORKS, MANCHESTER. 


ERS atte ee OR een meneame rt 
1 aeeteammeeee 


STANDARD” STEM BOILING NOZZLE | 


HEATING OR BOILING BY STEAM. 


The objectionable noise when boiling by steam is entirely done 
away with, and the liquor Heated —-—-___.-- —- 
or Boiled QUICKLY, wo — _. Yn 

CALLY, and SILENTLY — NSN — 


ENGINEERING. Ave. 1, 1884 


eee RT ee eee te eee 


mT ‘SANITARY ENGINER ENGINEERING WORKS.) STANDA 
DOULTON & C0., 


ALBERT EMBANKMENT, LAMBETH, LONDON, S.E. 























The attention of ENGINEERS and ARCHITECTS Is specially drawn to $21 WY 2 8 4 i pipe rs 
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AUTOMATIC FLUSHING SYPHONS 


PICKING, HOPKINS & CO. 





i: INVALUABLE FOR KEEPING DRAINS AND SEWERS FREE ee Ss 
+ oe FROM OBSTRUCTION. _ BOW, LONDON, FE 
4 “co i NOTICE, -—The Syphon will work with any depth of water in 
A f tank not less than 12 inches, This is a most important 


advantage where the drains are near the surface, 


et Ss eha® 4 HICHEST AWARD, DIPLOMA OF HONOUR WITH ACCLAMA- 


TION, AMSTERDAM 1883, FOR FITTED SANITARY All recent Improvements perfected. 


SCHIELE'S PATENT FANS. 


Birr: APPLIANCES. 
Dr FRNA ioc cagtall tes olaubmsreetn 8 Oontractors for Sanitary Fittings at Great BLOWING FANS. 
thy is | ea | ieee eS, aie sie International Fisheries Exhibition, 1883. For Smiths’ Fires and Cupolas, Drying Yarn, Grain, and other sub- 
- We 7 oer AN Thy ‘ ; . ‘ : étances ; Increasing draught in Hues; Forcing Fresh Air, &, 
ti 4((- / Tor further particulars of Appliances ace List 
Bs 2. ‘, No. &8, post free on appliration. EXHAUSTING FANS, 
714g ty SHOW ROOMS for these and other Y For Ventilation of Milla, Grinding Roome and Sewors ; for Drawing 


=} off Dust, Stive and Foul Air. For Condensing Fumes and Noxious 

¥ Vapours, and for Drying Substances by hot or cold air, A special 

arrangement for Ship Ventilation, with combined dingine. Suitable 

Engines to drive all sizes, All sizes heptin stock. Full particulara 
for any proceay on application, 


COLLIERY VENTILATION. 


apecial department, Fans and Engines for from 10,000 to 
250,000 oubic feat of air por minute. 6210 


The Bole Makers and Proprietors of the above Fans, and of Schiele's Patent 
Turbine Water Wheels, are: 


C. SCHIELE & CO. (THE Union Encinecrine Co,,) 


2, CLARENCE BUILDINGS, BOOTIT ST., MANCHESTER. 


Awurded First-Class Cartificate & Gold Medal at the Culcutta International Exhibition, 1884. 


GEO. CRADOCE. & Co. 
WIRE ROPE WORKS, WAKEFIELD 
Makers of all Descriptions of ROUND and FLAT STEEL and IRON WIRE ROPES 


CONTRACTORS TO THE ADMIRALTY. 


LANG'S PATENT WIRE ROPE 


WHEN NEW. 


Tag sei arate roe 
ee i b appliances in action: 8869 


ALBERT FHMBANHMIEINT, s.£E!. 





READVOGEWD PYPHRIOGCIZS OF THE 


ALLEN PATENT GOVERNOR 
@& FOR STEAM ENGINES 
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Trade Mark. 


HIS GOVERNOR doevolopes tho Urmost Powenr, gives 
Uwirormity of Spkep under varying loads, and 
EvonoMIsEs FUL. 


BOLE r ROP RIK “TORS : — 


WHITLEY PARTNERS, 


Hilly , RAILWAY WORKS, on 
— 124, HUNSLET ROAD, LEEDS. 
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Pale arene tte een 


THE LOWCA ENGINEERING COMPANY, LIMITED, 


(Late FLETCHER, JENNINGS & CO ) 
ENGINEERS & BOLLER MAKERS, 
LOWCA ENGINE WORKS, WHITEHAVEN, 


MAKERS 


LOCOMOTIVE TANK ENGINES 


Of all Sizes and Gaugos, from 18 inches. 


WINDING & HAULING ENCINES, PUMPING ENCINES, 


ROLLING MILL AND STATIONARY. ENGINES OF ALL KINDS, 
BLOWING HNGIN ES, 
AIR COMPRESSORS, VENTILATING FANS, COAL CRUSHING MACHINES, SCREENB, 
ELEVATORS, HEAD PULLEYS, AND ALL KINDS OF COLLIERY PLANT, 
aa BOILERS IN IRON & STUB. 


Pelegruphite Addrem: - “Lowen, Whitehaven. fos 

















ORDINARY OR OLD CONSTRUCTION 


WHEN NEW. 


HARTLEY & SUGDEN, LimiTeo. 
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me HALIFAX, 


MAKERS OF 


Vertical Multitubular 


STEAM BOILERS 


ALKO 





p Aino 





es _Aowaxded Royal Agricultural Society's SILVER MEDAL, 1883. 
PRIZE MEDALS%recelyed from every Exhibition at which our'Machinery bas been Exhibited, viz. : 


LONDON, !86!1; PARIS, 1855; SOCIETY oes cilibs, 1856 ; LONDON, 1862; DUBLIN, 1866. 


WILLIAM MUIR & Co., 


BRITANNIA WORKS, SHERBOURNE ST., MANCHESTER, ENGLAND, 


MANUFACTURERS OF 

MUIR’S IMPROVED HOLLOW MAN-| Special Brass Finishors’ Lathes, with Capstan 

DREL LATHHS, various sizes, with Capstan or ets and Guide Screw Chasing arrangement. 

Turret Kost. Foot Lathes, 6 in. to 12in. centres, Singlo, Double, 
MUIR'S PATENT PROFILE MILLING | _ or Four Patent Treadles. 

AOHINES, Vertical and Horizontal, of the |; Power Lathes, bin. to72in. contro, alldescriptions 
Pal Massive conatruotion, for Marine, Locomotive, Hanson's vison, ed Machines, for Vlanging 
and General Engineers. ae te poten :Rivetting Machi 
’ &OU0Ol's Paten vettin nes, 

ALFRED MUIR'S PATENT MILLING le Drilling Ma- 


Jordan’s Patent Multi 
CUTTERS and REAMERS, warranted to pro- chines, for Bollor Shells aid Boller Flue Kinga. 


duce more work in loss time than any other Cutters. 
ALFRED MUIR'S PATENT OVAL HOLE | Punching and Shearing Machines, ull sizes 
and CIRCULAR HOLE BORING MA-/ plate Rage Planing Machines. 
CHINE, for Boiler-plates, &, Special Machinory for Rifled SEanaTee, 
ares tH Pai an NT ONY Seen “ae Armour Plates and ee Arm 
wo ndles—one to 
Peesiyien and the ovher Horisontally. ve nite EEO EOTN owing Machine 


W. M, & Co. have In their extensive STOCK ROOMS (at Manchester only) various alzes and descriptions of 
Lathes, Planing, Shaping, Drilling, Slotting, and Wheel-cutting Machines, Single Grindstone Troughs, and 
Double Grindstone Troughs Upon their Patont Principle. 4602 


LONDOW ADDRESS <2, WALBROOE, H.C. 


‘ee 
i ¥ i 4 
5 ORDINARY VERTICAL BOILERS, 
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f tA > ‘ (a. HOT WATER BOILERS 
mG Vis Ly 4) Nap (WELDED AND RIVETTED), 
4 HOT WATER VALVES, 
Ss i Deron é 
a SLOW COMBUSTION STOVES. 
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. & HIGHEST AWARDS AT ALL THE PRINCIPAL EXHIBITIONS, 





Priced Iustrated Catalogues free on application. 4048 


i 


Now Working ath ‘Salt W ter at the Health Exhibition, Watery Gallery, No. 1159. 


FRESH WATER FROM SEA WATER. 


For Ships, Yachts, Torpedo Boats, and Land Stations. 
Sizes 100 to 16,000 gallons (68,000 litres) per day. 

Normand Fy Improved Patent Condensers, guaranteed to yicld, per 1 ton of coal, 23 
tons, or 6700 gallons, of Fresh Water, which as it flows from the apparatus, is clear, cold, 
bright-lookin #, agreeable, and equal in taste and appearance to the best river water. 

ormandy 8 Improved Patent Condensers for Steamers will produce water of above 
quality when worked with the Greasy Steam from the Main Boilers, and at same time also 
supply Fresh Water for feeding these Boilers, to replace that distilled and otherwise lost, 
thus avoiding the expenses and trouble due to the accumulation of Scale in the Boilers, 
and of preparing steam specially for distilling. 

The Actual Production of Fresh Water is equal to, or 75, ot 125, or 165 per cent. more than 
the Boiler Steam consumed by above Condensers, depending on kind of Condenser selected, 

Over 180 of Normandy’s Condensers have been supplied to Her Majesty” 8 Ships, and over 
900 to the German, Danish, Russian, Portuguese, Spanish, Dutch, Turkish, Brazilian, 
Chilian, Japanese, and Argentine Clover nmunts. The Royal Mail Steam Packet Company, 
the Allan Royal J Mail Stenmers, the Cunard Royal Mail Steamers, aud many othors for 
ships, and on land in various parts of the world, Apply to 6120 


A. NORMANDY, Custom House Station, Victoria Docks, London, E. 


MARINE ENGINEERS.) 


M‘Arthur’s Improved UNIVERSAL 

BORING MACHINES are the Best in 

the Market for Boring Marine Engine 

Work horizontally, and are ad- 

mirably adapted for Boring, Tapping, 

and Stud inserting. Made in Sizes 
to suit requirements. 


Radial Diillings Machines tp te P2 ft. Radius : 
aw, pees Kachiul Darils, and ali Winds of 
Kupineers and Shipluailde an Dhan, 


A. MARTHUR & SON, 


| JOHNSTONE, N.B. sn 
GOLD MEDAL, 


eemomeett, ESTABLISHED 1850. mac2heamee' 


W. FURNESS & CO.. 
yaw Mill oe gee Machinists, 


a = MAKERS OF EVERY DESCRIPTION 
tn 
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ie WORKING IN WOOD. 
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Kstinatos and Plans supplied 


{lustrated Catalogues on 
application. 


GLOBE “TRON WORKS, BANKHALL CANADA DOCK, LIVERPOOL. 
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LONDON OFFICE —19, WALBROOK, CANNON STREET. £0. 
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NEWTON HEATH, : 7 
f. 3 
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PATENT 


BOILERS 


— FEATURES — 
DURABILITY, 
ACCESSIBILITY, 
ECONOMY OF 
FUEL. 


NO BRICKWORK REQUIRED 


Price Liats on application, 


LONDON OFFICE :— 


WwW. FEF. COTT, 
794, GRACECHURCH STREET, E.C. 


—(=)— etch 
VARIOUS SIZKB IN STOCK AND [iia 
PROGRESS 5060 








ENGINEERING. 
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THE “ GOSLING” IMPROVED PATENT 


FUEL ECONOMISER 


FOR CORNISH, LANCASHIRE, OR ANY HORIZONTAL FLUED BOILERS 
WITH On OY AO TUBES. 
Sunple- Hasily eee No xine Wh: iever-- No Alteration of Boiler 
Requires no Skilled Labour to Apply it Automatic mn its Action— 
Improves the Draught Utilves the Heat in the Proper Place Is an 
Excellent Smoke Burner- Cannet pet out of Order- Substantial and 
Thoroughly 16fficient. 


TH GOSLEING KBECONOMISIR Ghiatny Dsehi vhs THE POWER OF cri. BOLLBR ¢ 


STRAM USERS, THEREFORE, WHO CONTEMPLATE lupiisc IN New Bothiis shevip 
OBTAIN PARTIOCUBARS OF THIS INVISTION BRRORE bobse so, 
For Prices, Tostomontals, Officcal Reports, de. de. apply te 


ROBERT GOSLING & CO., 


HATTON COURT, IPSWICH, ENGLAND. 
———e FOREIGN AGENTS W ANTE: Ue eee 





Brown, Bav.ey, Duo Co, 


Bessemer Steel Weldless Tires, 


AXLES, SPRINGS AND RAILWAY PLANT, 


SPECIAL GUARANTEED SPRING STEEL 


Kallway, Locomotive, Carnage and Warcon, and alee for Koad San, Dray and Larry, &e , Springs, 


PLANISHED STEEL BARS FOR NSHAPFTING, 
STEEL SHOVEL AND PLOUGH PLATES, STEEL SHEETS, 
Wlating and Hereen Bars, &e., 
BESSEMER ROUNDS, ROLLER BARS AND STEEL FORCINGS, 


Lieht Rath for Pit, Colhery and Quarry Work, Tramways, &e., 


FA -Bi_B BL Bi TD. 


LONDON OFFICE: ‘NOVI 


XeC., 


1s74 


1, QUEEN VICTORIA STREET, EC. 





AITKEN, Mc.NEIL and CO., Engineers, 


Colonial inci Works, Helen Street, Govan, GLASGOW. 


MARKERS OF MANUFACTURERS OF 


ames SUGARCANE 
_|FIVE-ROLLER MILLS, 


*/ SUGAR 
CANE 
MILL, 


SB, STEAM ENGINES, 
ia STEAM BOILERS, 
=7 WATER WHEELS, 


ee TRIPLE EFFET, 
eG ulicE VACUUM PANS, 
Sa ae CENTRIFUGALS, 









Aud all the Requiaites 
«9 for Sugar Plantations, 


SUGAR GANE. _ 






Engineers, eTnarnock ff 


Phe eat ound Cheapest Maker of 


BAND SAWING 
MACHINES ¢ 


IN THK MARKET. 





Sizes, Styles, 
and Priere to 
auit all 
Custonicra. 





STOCK ALWAYS ON HAND. 
J Illustrated Prico List sent : 
tay, post free on Application. — 


ENGINEERING, [Auc. 1, 1884. 
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Bodley Bros 8:00. ASTHORWER & i ie Cast Steel Works, ANNEN, Westphalia 
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MILLWRIGHTS, BOILER 
p MAKERS, AND IRON AND 
=| MMM, BRASS. FOUNDERS, 


lal Hd 


Foe 





cf 


Spur, Bevel, Mitre, 
MORTICE & WORM 
WHEELS 


MACHINE MOULDED 





Old Quay Foundry, EXETER. 


ALKER'S PATENT 


HYDRO- CARBON FURNACE 


ND APPARATUS. 


Thies Vrrniaes en Apparatus iakea one ton of off cto the henthoy 


duty of three dons of Comte far the generation of soma, 
Pur fartha wr getentarn ar ay 
ROBERT WALKER,C.E Consul ling Engineer, 


“The Patent. iydro-€ Carbou Furnace and 
Apparatus Company, Limited,” 
7, UNION COURT, OLD BROAD STREET, 


Hae 
WC, 


ETNA WORKS, 
SMETHWICK, 


Near BIRMINGHAM, 





oomeneemrnte Cumt and Weronght bron 
Daths, Patltlersa, Con 
Patentees and Censors, Korabben, Ke 


ort Filde, Cross Haw and 
mw Wong tit Teen 








Bolers 





ix, Apa Pana, 
tia, Choviflers, Prats, Roath, 

Cirtein, Reefs, Cisteriis, 
w Mel(imy Peta, Cracibles, 
‘anim Aten aor unnge Rollers, 
vloevery descuiption oo Genial pron 
re nk 













(ene, ed 44 





Drawings, Specifications, and 
Estimates Supplied. 


WARRINGTON WIRE ROPE WORKS 
‘ LIMITED. 


Hnap Orrios—18, GOREE PIAZZA8S, LIVERPOOL 
Works —WARKRINGTON., 
CONTRACTORS TU THR ADMIRALTY. 


Manufacturo from the yoy seat selected Charcoal and 
Ste ra 


All kinds of Round and Flat Wire Ropes 


For Collerics, Mines, Railways, Guides, Capetans, 
Steam Ploughs, Ships’ Rigging, Signal, Sash, and 
Picture Cords, Feneluy Strands, Lightning Condue 
tors, and all articles connected with the Trade. buh 


LIFTING MACHINERY 


OF ALL KINDS. 
A SPECIALITE OF 


JTHN. PICKERING 


GLOBE WORKS, 
STOCKTON-ON-TEES 


Patenter \ Manutaeturer of 


PICKERING'S 
Patent Pulley Blocks and 
Hoists, 
Pickering's Warehouse 





ifts, 
Power Friction Lifts, 
@ Cranes, Crabs & Jacks, &. 


MANUFACTURER OF ALL 
m KINDS OF PULLEY BLOCK 
AND HIGH-CLASS CHAINS, 


Send for Tiltertruted L iat 


25 MEDALS AWARDED 
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ROLLING MILLS. 


ARTICLES FOR RAILWAYS, LOCOMOTIVES 
ENGINE WORKS, ANT) ROLLING MILLS, 
CAST, FORGED, AND FINISHED. 


Patent Steel Wheels with Rim and Nave cest on to a 
In : 


te Diac. 
ROUND, SQUARH, AND FLAT 
Ol ALL 


STEEL BARS, ALSO 
OTH: 1K SECTIONS. 
= STEEL for TOOLS, ARMS, RIFLE 
as BARRELS, and KITT INGS for 
RIFLES and REVOLVERS. 
Cogwheels to Patterns or Machine poe 


GENERAL 
STEEL FORGE 
& MACHINING 

SIRS. 








foot SSPE 
"ua hobea 





Orders executed to Drawings, no Pattern 
roquired. Prompt DRLIVERY. 
Specialities: CRUCIBLE STEEL 
4s CASTINGS of all shapes, STEEL 
-~ FORGINGS, ROLLED STEEL, & 
me er Sag STEEL FOR ARMS. 
For Particulars 


eG mUGUS! REICHWALD:innN aera on-Tyne. { “for Great Britain. 


CHAPLINS’ PATENT CONTRACTORS’ LOCOMOTIVES 


oe Tro a7 HFBoRsSE! -PYPOW$ BR. 

Can bende to suit any gauge from os ft. upwards, nnd are specially adapted for steep dnelines and quiek curves, They 

ae strony, ae veonees In Construction, and geared to draw very heavy weights in proportion to ther nominal horse-power, 
A lurec iumioer are auccessfully working at QUARKEES, GASWORKS, RATLWAY SIDINGS, &e. 


ae ie . 


%, “itt Steam Cranes, Portable or Fixed, for Wharf or Rail, Steam & ‘Hand Derrick & Overhead Travelling Cranes, 
tt HOISTING AND PUMPING ENGINES, IMPROVED STEAM EXCAVATOR OR “ NAVVY," STEAM ROAD ROLLERS, 


And others of our CHAPLINS’ VERTICAL ENG ON Sand BOTLERS alwits in steck or progress. 
PATENTEES AND SOLE “MANUPACTI RERS: 


| i ALEY. CHAPLIN & Co., Cranston Hill Engine Works, GLASGOW ; 


: xp 63, QUEEN VICTORIA STREET, LONDON, BC.” 
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Teeth of Wheels MACHINE CUT. 
PARTICULARS ON APPLICATION, 
- LATHE MANUFACTURERS, JOHNSTONE, N.B. 


= JOHN LANG & SONS. 








The “ : “RELIABLE” LAUN CH BOILER. 


For Description, see page 312 
a ENGINEERING,” April 11, 1884. 
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This ix the Best Boiler yet iairoducea for Launch purposes, and posseases all the aileiatapada! of hoth Mircne return-tube and Locomo 
tive Boilers, with the tgHowing additional advantapes : Accessibility for Repairs, (* onsumption of Smoke, Facilities for Cle: aning, &e. 


ee ED 


For Prices and Full Particulars, apply to 


CHARLES BURRELL & SONS, Engineers, 


THE TE Oo BRD, WORFOr:EK 5138 
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aa ee 2 
20, BUCKLERSBURY, E.C. 
GLASGOW : 


9115 & 17, ROYAL EXCHANGE SQUARE. 
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WOoRBRiINnN Grom, OvUsABIRMNRLAND, 


MANUFACTURERS OF 


HEMATITE PIG IRON, BESSEMER STEEL RAILS, 


SIEMENS-MARTIN STEEL PLATES FOR SHIPS, BOILERS, BRIDGES, &. «= 


Silver Medal, a 1867 ; pie Award, a ee 1876 ; pole Medals (Highest Awards), South Africa, 1877; Paris, 1878 ; 







Josuu a of Hay $ Patent pd Bl Seng Mariners nol 1 | Framay 





Ralls, 


ENGINE ROLLS CUT 
AND FOR 


CAR BUILDERS: ALL SECTIONS. 
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; : te a = : 
Power Bolt. Bashi and Hand or ower Bolt. Hand Bolt fi rewiny one Nut Bi ioe ec oars Hand om ‘Wi Nth Machine, Yas inlare min na Mie ne: Woo P Rerewa Ha 
Nut ate ig me TG, g | site | Mie 1: tis 





7 ores ips iia tie uN - a th 1h ne Qin " Ah ‘Pipe. qin a 2 1n ie ee ee Hye KERR & STUART’S 
Sip Ase ‘ROAD ENGINEERS’ TOOL WORKS, ASHTON-UNDER-LYNE. Dustrated Catalogue with Brees upon ia coun 


_ Prices just Reduced 20 per cent. Send for Nlustrated Catalogue with Reduced Prices. _ 


k. PAGE & OO, 


Victoria & Bedford Ironworks, 


BEDFORD. a eta 
Illustrated and Priced Catalogues Free, in oe a Nr MAKERS OF 

Bean one, Span oe Gorm. | pw aries vor any. [PATENT PORTABLE 
RAILWAY. 


(See Advertisements precedinjy weok ) 4695 





—| Patent Tramway System 


——_ —— Vay ae 








ESTIMATES AND DRAWINGS ON 
APPLICATION, 
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“THE PATENT ACCESSIBLE” 


Block, CENTRIFUGAL PUMP 


[y the A Pomp frome which the bee ay i te cmoy ed 
hy breaking: the port on as 


Manufactured by CHARLES ie "HETT. 
HYDRA LIC 
ENGINEER, 


Thomson's Patent Winch, 
or Hoss 

Will raiae a toad ten tunes quicker than dis 

Patent Serew Dlock, where lisht hfta are 
required, aay 6, 10,15, or 20 ¢ewt, 













Maher of 
IMPROVED 


The Suspended Lever Weighing Machine 
1s NOW largely used an all countries 





Thomson's 
Screw Pulley 
Block. 


Thomson's 
Ballas oo 


WM. THOMSON (late Wm. Thomson £00. ), ae Kinning Park, GLASGOW. 


Wholesale Agents in London :—LOUDON BROB., 156, Upper Thames Street. E.0. Asin 


| =a ie : On PUMPS, 
THE BARROW SECTIONAL BOILER. ANCHOLME FOUNDIY, BRIGG. 
GOLD MEDAL, PARIS, |878. 


T! REINES 
BOOWATHOAL 
W Hk. LKLS 
Pom = florse, Stoum 
“i @ um : w on 


ANT) 


SAFETY, ECONOMY, 
EN ANIELS 


DURABILITY. =" " MF = —= 120,000 HP. ALREADY SUPPLIED, |For fron, Cast iron, Copper. 
saftey «~~ All TESTED to 8001bs, PER SQUARE INCH.| Parent “; GUILBERT MARTIN 


Important Improvements. Considerable Reduction in 

Number of Joints, Made entirely of Wrought Lron Tubes. 

Greatly Enlarged Steam Space. Bin jlicity of Construction 

and cs 3 Economy of Fuel re Space. Portability. 
conomy of Freight and Transport. 








i? High-Pressure, Sunerhe ire, Superheated Ctoa |GAUGE GLASSES 


Patentee and Mamufac turer 
of the 


PATENT 


” RED REFLECTING 
GAUGE GLASS, 


Showing through the water 
a Broad Red Line, 






Numerous Testimonials after 10 to 15 years’ use. 





Price Lists, with Testimonials and full particulars on appli- 
cation to the arene 


—s as BARROW SHIPBUILDING CO! 


RED REFLECTING 
SV1D ane 


N.13.— All Glasses are of 
) the finestquality, and mann. 
U: factured expressly to resist 
eaticme PECAN. 


DEPOT: 

/® | & 2, FALCON STREET, 

BARROW-IN-FURNESS, " Aldersgate Street, 
OR OF TIE SOLB LONDON AGENTS, 4796 LONDON, EB. OC. 


THE MACHINERY & HARDWARE 7 OOPARY, ‘Lil, 147, Oueen Vietoria St. London, E.G.(S!222S eg ncunces 


(LIMITTHD), 


: 
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THE SHARPE-PALMER —_ |“ RICHARD GARRETT AND SONS, 
au The Lancaster LEISTON WORKS, SUFFOLK. 












f Ae LANCASTER STEAM TRAP, of which we are the 


Patcntess and Kole Makers, has boon raparted on by DK . 
CLARKE, Kay., M OC.K,, «& copy of which, with iNuatrations, wo ESTABLISHED 100 0 YEARS. — 
oll) bee ylad to send on application = This trap requires ne adjuat 
tng under varying pressures of steatw, and is, therefore, more P= 4 _- EE} CJ x fay. Es x il hy x EI] SE eo 
reHablo than any worked on the expauson principle, Tn all 
vicar amici abode: Portable, Semi-Portable, & Fixed Engines, with compounded Cylinders, 





and Boutard’s Patent Reversing Gear. 


F aca 8 flanged Boilers with Oorrugated Fire 
Boxes. 


pny i! Threshing and Straw-Cho opping Machinery, fitted 


LANCASTER AND TONGE, 


Patonteos and Solo Makors, 
ENGINEERS AND BRASSFOUNDERS, 












Sekt = ‘a Near MANCHESTER. 490” with the “Garrett- ” Patent Reversible 
“Fin | Rolled Steel Beaters. 
womens! ||| lia Rubber Prod eae ie ’e MA | Portable Saw Benches. 
eee [" la dvubber Froducts— | ceem teh mS eaten” Field Implements. ‘Sand Distributors. 2773 
= 9 he my =. For Textile and Chomical Manufacturers, Enyi- a Sees : cadena enone 
9 RN noers, Contractors, Dyers, Papur Makors, Millors 


Steamship, Rallway, Telegraph, Agricultural, any 
other Technical purposes, are caclusively and actually 
manufactured by the 
NORTH BRITISH RUBBER COMPANY, LIMITED 


: sents, WALTER T. CLOVER & C2 si 
Also for MANCHESTER. WAL U V U SALFORD 


Manufactory: 
CASTLE MILLS, EDINBURGH. 


(57, Moorgate Street, London. 
6, Charlotte Street, ‘Mane heater 


Warchouses 
li 183 & 1h, Oswald Street, Ciluspow, 


_ ABBOTT & CO., NEWARK-ON-TRENT. 


Will evaporate 10 Ibs. 
water per lb. of coal 
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WEIGHING MACHINERY. 
He ase & Uretl MATHEMATICAL INSTRUMENT 


WF STANLEY | 








ye Yew Ison Lhe dhs MANUFACTURER , 7 
7 ed 10}, Mel, To H.M.’s Government, Council of India, Sclence and | Contractors to H.M. Postmastor-General, the Indian Government, the principal 
Vy a Art Departinent, Admiralty, &o. Railway, Telephone, and Blectric Light Companies. 4888 
Hig HC. Cr raw a my r » aaiaaaaien = 
f i Ee eer eo eae AS USED BY THE ADMIRALTY, WAR OFFICE, AND RAILWAY COMPANIES, 


eH He noe | Of every description, of the highest quality and finish 

CL P72. sor CL: at the most moderate prices, 4832 

ate | THE SILICATE OXIDE PAINT 
e 


Oy Westintinter Cheanbes x, Victortit,, 8, UE, | Address: GREAT TURNSTILE, HOLBORN, LONDON, W.t 





SMOOTH AS GLASS AND HARD AS IRON. 


The bases of this Parts a silicate ore compowed of silex and oxide of ron meturaddy combined 


DRON & LAWSON, aa Tool Works, GLASGOW. in equal proportions, = To this is dite ith extraordinary 





DURABILITY, TENACITY, SMOOTHNESS, AND HARDNESS. 


Htasunnvalled aga preservatisc, resists the action of air, water, gases and acids, and is equally applicable to 


Prick Ligrs on IRON, STON, STVGCISO, OR WOOD. 


Pricer Lita on 





APPVLivaTION. ap : 
mre A EICATION: Mold in two volourg only, DARK RED and BUFP YELLOW, in Pasto (guaranteed pronud 
Me ; in puro Linseed Oil) or in Powder, bLNG 
MAKIIRS OF All. KINDS OF MACHINE TOOLS FOR ENGINEERS, SHIPBUILDERS, &c. Se ee ee eae Ce Ue lees 
Specialities : Screwing, Machines, Taps, and Hand Screwing Apparatus. RAGOSINE & CO,, f IDOL LANE, GREAT TOWER STREET, LONDON. 
Sole Makers in this Country darine t weetrreney of the Patent of DITDGEON's TURE ENPANDERS 4400 ‘A QOOD PAINT 14 rt ENUEN EAS _ BERT FRIEND” 





Important Fact as to Belting. 


T the Bath and West of England Show, held. at Mandttaite: from the 2nd to the 6th June, various belts were in use on 

kh the Machinery tin motion there. On the dth, about noon, the rain came on, and continued up to the close of the 
Show on the Oth, During the whole of the rain, out tu the open, one of GANDYS PATENT AMERICAN COTTON 
BELTS continued to do its work satisfactorily, driving a set of Messrs. Tayton& Neatre’s, of Rochester, 12 in. three throw Slurry 
Pumps. This was the only Belt that coutinued to work in the rain. All the Leather and Rubber Belts had to be taken off, 
ory to ther mmability to drive inet weather, "This fact alone speaks volumes. dfow lone willit take to convince Hnelishmnen 


(the Americans are already convinced) that the “GANDY” BELT is the CHAMPION Belt of the WORLD ? re 


130, Queen Victoria Street, London, and Baltimore, U.S.A. | 





SOME OF THE PRINCIPAL BRITISH STEAMERS FITTED WITH 


EOX’S ratTanT ie plein 


GUION LINE. a Y nn BRITISH ADMIRALTY. 


H.M.8. IMPHRIBUSE. 


ALASKA. UMS. WARSPITE 
NATIONAL S.S. CO. H.M.S. GOSHAWK. 
H.M.8. MONARCH 


AMERICA. 


ANCHOR LINE. sate W I A 


H.M.8. RAMBLER. 


CASTLE LINE. 


UNION S.S. CO. STIRLING CASTLE. 
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TEE LEE Ds FORGE co. Iarmrrap, LEEDS. 


“Leeds Forge’ Special Siemens Mild Stee) Plates for Boilers. Flanged Work for Marine Boilers. | SAMSON FOX, OE, M: , Managing Director. | «0 
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LITERATURE. 


The Nordenfelt Machine Guns Described in Detail and 
Compared with other Systems; also thea Employment for 
Naval and Military Purposes. Wlustrated with Vifty- 
seven Tull -Page TWilustrations and Diagrams. Ports 
mouth; Griffin and Co.; London: Simpson, Marshall, 
and Co, 

Tis bovk, written by Mr. Thorstein Nordenfelt 
for the purposo of bringing his machino guns before 
the auld gonerally, is full of interest, and though 
all, perhaps, may not be prepared to agree with the 
theorios enunciated by him, every one muat feel 
that in the invention and construction of the guns 
here described, no ordinary talent has been dis- 
played. 

Tho first chapter gives a brief sketch of the 
history of machine guns (which the author de- 
seribes as having been used as far back as the Loth 
century, or even earlier), and a statement of the 
systems of machine gums now in use, namely, 
‘ Hotchkiss,” ‘ Gardner,” and Nordenfelt.” 
These he takes as the representatives of machine 
guins ponorally, 

Chaptor 1. is devoted to a deazription of the 
Nordenfelt guns and mechanism, and with the aid 
of some very fine engravings, the different parts 
wid their working can be easily understood, The 
guns are classed under three headings. 

A. Ritle calibre machine guns. 
B. One-inch calibre. ,, 
C. Shell i 

and details as to the different circumstances under 

which each is intended to be used, as well as the 

mechanical details mentioned above, are piven, 

Tables of woights and dimensions complete the 

description, 

Chaptor TTT. deals with gun carriages and mount 
Ings as follows: 

A. Naval carriages. 
RB. Field ss 
©. Special —,, 
J). Mountain ,, 

Tho naval and special carriages are particularly 
good, and indeed it is a recoguised fact that Mr. 
Nordenfelt ia wel) ahead of his rivals (if so we nity 
cull Messrs. Hotchkiss and Gardner) in this respect. 
The rapidity with which the training and elevating 
mu he carried out in the naval carriages, and the 
Ingenious way by which the recoil is absorbed in the 
gpecial carriage, are particularly striking. 

Chaptor TV. vives details of ammunition, classi- 
lied : 

A. Rifle calibre ammunition, 
BB. One-inch calibro ammunition, 
C, Sholl-yvun ammunition, 

The base fuze in the armour-piercing shell is 
noticeable here, sinew it holds out hopes that ere 
long we may probably soo this system extended 
Lo our larger shells, Tho dittculty in this latter 
case, has hitherto been to get something strong 
unough to wilhstand the shock of — discharze, 
oy rather of strength enough to prevent it being 
forced into the shell by the powder pressure, 
Since, however, we have here 7 lb. shell fitted with 
bawe fuzes, we may soon hope to gee that the 
attempts now being made at Woolwich to apply this 
principle to all sholl, may be successful, 

Chapter Vi. compares the Nordenfelt and 
Hotchkiss, and Chapter VII. the Nordenfelt) and 
Gaardner systems. It must, of course, be ex 
pected that theso comparisons are made from 
Lhe author's point of view, and there would probably 
bea bias in favour of his own principles. However 
impartial he may endeavour to be, he always must 
he able to say more for himself than his opponents, 
and bring to light many points in his own favour, 
whorcas many of theira may be hidden. Still avery 
fair general caso is laid before the reader, and when, 
ng doubtloss will soon be the case, Messra. Hotch- 
hiss and Gardner follow the author's example in 
the way of publishing their experionces, we shall be 
hettor able to judge between them, At present we 
must point out thal many foreign nations have 
ndepted Mr. Hotchkiss’s system, and that the Gard 
ner rifle machine guus are well known to have been 
very favourably reported on in the trials in which 
they have taken part, and indood form part of the 
arinament of some of our own ships. 

Part T11., Chaptor VITT. In this chapter tho 
voneral purposes of machine guus in naval warfare 
are dealt with, and the matter has evidently been 
well thought out, and carofully considered, The 
author winds up tho chapter with the declaration, 
‘With the exception of the introduction of the 
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Nordenfelt anti-torpedo boat guns, the naval arma 

ment of machine guus is most ineflicient.” Very 
true, and doubtless the power of ships would he 
naterially augmented by the addition of many sorts 
of guns and the increase of armour so as to make 
them quite impervious to projectiles ; but, unfortu- 
nately, there must be a limit toa ship's displace- 
ment, and the increase of weight, were every spe- 
clalist to follow his own bent ua the construction 
and armament, would soon render the vessel more 
suitable for resting at the bottom than for naviya- 
tang the top of the soa, 

Chapter IX. We now come to Mr. Nordenfelt’s 
own Views as to what naval armaments should be. 
Space does not permit us to enter deeply into this 
interesting chapter, which, however, is well worthy 
of attention. ‘There is one point, nevertheless, to 
which we inust) call attention, In considering the 


hivhtor armament of our ships Mr. Nordenfelt has 


confined himself to dealmy with seven, nine, and 


twelve-pounder guns (all of which are more or less 
obsolete), whereas the gun lately mtroduced as the 
light armament, is the 25-pounder rifle breechload- 
ing gun. This gun is capable of firing from five to 
aix rounds a minute casily, and under most. cir- 
cumstances would, we think, be certainly more effee- 


tive than the four or sis-pounder he proposes. 
However, our purpose here is not to enter into an 


argument as to relative advantages, and we but. 
pot out that the comparisons viven here have 
our 
hoats’ armament certainly requires amelorating, 
though we by no means agres with Mr. Nordenfelt s 
proposal to arm them wath a two-barrelled gun 


hardly suttielent latitude, As to the reat, 


incapable of firing shell, 
Part TV., Chapters AX. to NVIT,. 


Hithitary purposes, 
lowing rules for the employment in the field : 


1. Their real accurate ranyo is only exceptionally 


greater than 1200 yards. 


2. They are of de value upto about $00 yards, 
we ranice of effectively anned rifle 


which is beyond t 
fire, as wellas that of case shot, while at) this dis 
tance shrapnel has not attamed its 


this range would be too sniall. 


3. They should he kept concealed until the deci- 


sive moment for their use hag arrived. 

4, They should be at onee retired as soon as the 
special object of their attach has been achieved, 

D. They should) principally be used only against 
troops in cloge order. 

6G. They should be omployed againat field artillery 
where from cover or concealment they can open fire 
ona battery of artillery, spectally when Taobered 
up, or in the act of unlhnbering or limbering up, 
alyo when the calloping machine un carriage is 
used, 

7. They should not be massed, 

The rest of Part TV. is devoted to details as to 
how and under what circumstances, the diferent 
kinds of qmachine guns should be used, the whole 
being wlustrated. 

The foregomy is oa brief summary of Mr, 
Thorsterys Nordonfelt's book, and we have no lest 
tation in sayine that itis one of the most. valuable 
works, Hf not (le most valuable, that has appeared on 
machine guns. As we have before pointed out, in 
questions oof comparison, the author naturally 
prefers lis own guns to those of other people, and 
hoe would indeed be an exceptional character if he 
did not. Be this as it may, the work is valuable im 
the extreme, as giving the results of the labours of 
one whe has more or less devoted lis time te 
the invention and miumufacture of these weapons, 
and who consequently has had to think ont 
the different cireunstances which have a bearing 
on the matter. | Furthermore, Mr. Nordenfelt. 
has had the advantage of being constantly in 
conmmuniention with, and knowing the views of, 
naval and military men of different nations, and so 
of being able to add to his own theoretical ideas the 
experience of those who would have the practical 
working of lis guns. Besides this, the constant 
trials which have taken place, and the competitions 
that the different systems of machine guns have 
been engaged in, have all afforded opportunities for 
practical study. Hone, apart from our own con- 
viction of the value of the work, we have no hesita- 
tion in recommending this book to our readers as 
ceiving valuable information on machine guns in 
veneral and Nordenfelt machine guns in particular. 
Indeed, if only asa picture book, the work is very 
valuable, as the plates are mazpnificent and form a 
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This part. is 
inilitary, and deals with the guns when used for 
The author lays down the fol- 
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most interesting collection. Jt must, of course, be 
understood that we do not at all assert that the 


Nordenfelt. guns are the guns of the day, nor do we 
profess to agree with all the views laid down. ‘The 
author expresses certain views, and, as a rle, IVES 
hig reasons for entertaining these views, Whether 
the reasons are vahd we leave the reader to judge, 
but we feel sure that whatever conclusion he may 
arrive at in this respeet, he wall find much valuable 
information and food for thought in‘ Nordentelt 
on Machine Guns.” 

We must, in conclusion, congratulate: Mr. Nor- 
denfelt on the adnurable manner in which the book 
has been completed, The printing, paper, typo 
graphy, und illustrations leave nothing to diy 
desired. 

Royal Cornwall Polutechuic Socutu Lhe Feftu tirat Asamal 

Report, S883, 

Few scientific societies can boust of fifly years of 
useful and prosperous existence, and it was there 
fore only natural that the members of the Royal 
Cornwall Polytechnic Society should unite moat 
special effort to celebrate their Jndulee last year, 
The meeting was very successful, and served to eall 
special attention im other parts of the country to 
the good work which is being done m the west. A 
disnppomtment has, however, since befallen them. 
The Royal Meteorological Society determined to 
reduce Ws first-class observatories from seven to 
three, and accordingly notited to the Polytech 
Seciety, under whose local mmnagement owas, thet 
no further grant would he aiade after this year ta 
the Falmouth Observatory, Urgent representations 
were made, and tmally it was arraneced that a new 
building should be erected, and plang are new 
being prepared, 

At the Inst exhibition the judyres nthe Mechu- 
Tical Section reported a large entry of unusual variety 
and excellence. There were competitive trials of 
pulverisers and rock drills, and many mventions 
relating to mining were shown. Naval architec- 
ture was poorly represented, as Wak alge oil paimtine 
and water-colour drawing, but the display ot photo 
erapls was large and valuable. The seape of the 
Soctety is very wide, and ate done and: prosperoius 
exixtence is evidence that its exertions are appre: 
elated, 
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CANADIAN PACTFIGC RAILWAY, 
No. NV, 
Moose Jaw ro Maroreme Hat. 


Moos Jaw, 1382 miles frome Broawdyiew and 39s 
from Wanneper, is the end of the third locomotive 
division. Jt wasintended that Regina should have 
had this honour or advantage, and at eertainly was 
one of the inducements that were held out te the 
purcaasers of building Jom at Reyma, that thos 
divisional selection would induce a largepermanent 
xettlement of maen working bn comneetion with the 
railway, to whom the end of the division would 
necessarily be w home. But the distance to Brond- 
View was too short, and to Swift Current, whieh us 
aonatural poovraphical division, too lone, and 
the round-house and divisional buildings were 
erected at Moose Jaw, dust east of Browdiew oa 
Kecond steppe or ocean terrace, 1s crossed, aud the 
he rises to ancelevation of P7St tt. above the sen, 
The whole of this third division is smeularly level, 
Moose Jaw beme only 1708 ft. mi alatude, but 
west of this there is another terrace, and ao rougher 
country to cross, the good wheat and gradually 
becomes poorer, and finally the Tine crosses a] pre 
lonyation of that great American co sert, which the 
Umon Pacific passes over for 800 miles, and which 
thrusts one corner of its barren solitude over the 
boundary line into Canada. Moose daw is on still 
newer town than Regina, but its growth thas last 
nunnner, the first of ats existence, has been a 
surprise even to those who are accustomed to see the 
rapid strides of wesvern cities. Tt has no extraneous 
vssistance, as bemy the seat of Government, or the 
head-quarters of wa cavalry regiment, as Regina has, 
hut itis the honest upyrowth of a vast new country 
Ghat is apringing into life, and under the pure con- 
vietion of a number of far-seemp men that it ia 
destined to become an important business centre, 
Situated at the junction of two creeks, which 
forether form one of the main affluents of the 
Qu Appelle River, at has no diffeulty to contend 
with as to water supply, whilst it las around it cer- 
tainly as good an agricultural district ag Recina. 
Ht. is expeeted also that this will be a somewhat i- 
portant railway centre, and it will probably be) the 
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‘erminus of what is called the Saskatchewan Branch, 
vhich turning off north-west from the main line, 
vill run over a sandy and not very promising 
‘ountry to the North Saskatchewan, crossing the 
Suuth Branch at the Elbow, and continuing over a 
‘olling prairie to the excellent district of Battleford 
wd the Peace River beyond. To the north of 
Moose Jaw, for which this is the natural depot, 
athe land of the Temperance Colonisation Uom- 
any, one of the large land companies which having 
ecured a large block from the (tovernment, in this 
natance over 2,000,000 acres, proposes to put some 
mprovement on the land and then to resell it to 
ctual settlers. The central depdt of this company 
suow being laid out on the South Saskatchewan, 
warly in tho contre of their land, and from this 
hey expect ultimately to have a radiation of roads 
nd railways and to make it an important place, 
“hey have called it Saskatoon, said to mean in the 
Jrew language ‘‘ cold water,” and therefore very 
ppropriate for a temperance colony, They are 
olerably sure of securing a railway from Mooso 
law, and this will place the whole of their block, 
ome 40 milos long by 30 iniles wide, accessible 
rom the Pacific Railway. These colonisation com- 
mies aro rather a feature of this New Canada, 
ome fourteen or fifteen of them being in full 
peration., Thu inmost important of these is the 
Janada North-West Land Company, which has pur- 
thased 6,000,000 acres from the Canada Pacitic 
Railway, and in this district owns nearly half of the 
and belonging tu that company. 

The system of survey and laying out the land 
hhyoughout the north-west is so simple and com- 
lete that really it leaves nothing to dosire, as every 
‘arm of 160 acres is at once identified without difti- 
‘ulty or delay. It was no small matter to lay out a 
vountry the size of Europe so that each spot should 
lave an individuality, and be capable of immediate 
‘ecognition. Like many others of the Canadian 
iysteins, it is an improvement upon and an amplifi- 
ation of a system that had been thoroughly tested 
un the United States, and the improvements were 
wincipally in the dotaila. Two initial lines, ono 
lue cast and west and the other duo north und 
south, were chosen to commence with, and the lines 
of latitude and longitude at once offered the neces- 
sary data, From tho Lake of the Woods to the 
Pacific tho 49th degree of latitude ia the boundary 
wotwoen Conada and the United States for 1400 
niles, In 1826 this line was run by a joint com- 
nission of the British and United States authori- 
jes, was onrefully chopped out where brush or 
orest intervened, and after the centre line had 
xen determined by astronomical observations, 
sairns, iron pillars, earth mounds, and timber pusts 
wore erected at intorvals along it. A stone cairn is 
wout 7 ft, by 8 ft., and in lakes or swamps these 
were built up till they were sufliciently high to form 
a guido; in some places they are founded in 18 ft. 
water, and’ they are always curriod up so as to be 
Bft. above the highest water mark. The earth 
mounds were 7 ft. by 14 ft. The portion east and 
we@ of the Red River is marked by iron pillars, of 
which there are 382 between the Lako of tho Woods 
umd the base of the Rocky Mountains. They are 
placed at even mile distances, the British placing 
theirs overy two miles and the United States the 
intermediate ones. They are hollow iron cust- 
ings in the form of a truncated pyramid 8 ft, 
high, having at the tup a solid pyramidal cap, 
and at the bottom an octagonal flange. Upon 
the opposite faces, north and south, are cast 
in letters 2 in. high, on one side, ‘‘ Convention 
of London,” and on the other ‘October 20, 
1818.” One of these iron posts can be seen at the 
head of Main-streot, Emerson, whilat at West 
Lynne several, both of wood and iron, are in sight. 
rhis line is the first base line of the new survey, 
wud every 24 miles from this is anothor base line, 
cnowh as the second, third, fourth, and so on. 
The first avrth and south meridian, called the first 
orincipal meridian, is in west longitude 97 deg. 
30 min. from Greenwich, and passes about ten 
niles west of Winnepeg. The 102 deg. is the 
vacond, tho 106 deg. is the third, 110 deg. the 
fourth, and 114 dey. of weat longitude, the fifth 
wincipal meridian. Starting from each of the princi- 
pal meridians, the survoyors run lines parallel to the 
base lines from one principal meridian to the next, 
marking off every sixth mile alongaline intermediate, 
that is 12 miles from each base callod the tirst, second, 
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wnd go on, correction line. 
line betwoon each base and each correction line, and 
vertical lines parallel to the meridians. divided the 
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whole into blookasix miles square, which are called 
townships. These townships are numbered from 
one upwards, going north consecutively, and are 
marked in the maps in ordinary Arabic figures. 
The ‘‘ranges” number from the first prinoi 
meridian west, going towards the west and eaat, for 
those tu the eastward are marked in Roman figures 
on the map. Remombering that the townships are 
exactly six miles square, it is of course easy at once 
to identify pretty nearly the situation of any one 
when the range and the township are given. Thus 
the middle of the tenth township in the nineteenth 
range, being the onein which Brandon is situated, is 
17 miles north of the boundary, and 117 miles 
west of the first principal meridian, that is, 127 
miles west of Winnepey, taking its central point. 
Mouse Jaw, betwoon the sixteenth and seventeenth 
township, that is on the line between them and on 
the twenty-sixth range west of the second bene 
meridian, is 156 miles west of the 102nd parallel, 
and 96 iniles north of the boundary. The town- 
ships being set off six miles along each of the base 
lines, at oach of these correction lines there will bea 
jog corresponding to the difference made in 24 miles 
in the length of the parallela of latitude, so that, 
say in the second or third baae line, the lines 
between the township, north and south of the cor- 
rection line, will nut be opposite tv each other, and 
so whilat there are nearly thirty-four full townships 
between the firet and second principal meridians 
on the firat base line, there are not quite thirty three 
on the fifth, and fower still as the survey is con- 
tinued further north. 


ENGINEER 


a 














North. 

31 32 Ch 85 BU 
ier | 2 pens 
30 29 Dk 27 rt 
bey, oils ; war 
19 20 zt v2 vs 24 
Weat.|-“— Set Seto ey Kus, 
re | Ww. 14 13 
' | 
- Fe : moras ER ee omer 5 
7. 8 | 9 wily 12 

| bi bi | 4 8 21 1 
ee Bo rr Rerenmersetdns os * South. are: «one — 


The townships themselves are divided into 36 
sections each one mile square, and uniformly num- 
bered agin the abovediagram, beginningat the svuth- 
east corner, and counting backwards and forwards 
consecutively to the north-east. In all thease town- 
ships Nos. Ll and 20 are reserved by the Govern- 
ment for school purposes solely, whilst Nos, 8 and 
26 belong to the Hudson’s Bay Company. Each 
suction is again subdivided into four quarters, each 
having 160 acres of land. The even numbers 
throughout, excepting the two lots mentioned above, 
are resorved by the Government for homestead and 
pre-emption claims, whilat all the odd onos, within 
a certain distance of the Pacific Railway, are given 
to the company as part of their land bonus. 
Throughout the Qu’Appelle Valley, and in other 

arta, the Canadian Pacific have gold tu the North- 

Vest Land Company six out of the fourteen sec- 
tions originally given to them, so that in these 
townships-~ 

Noa. 5, 4, (i, 10, 12, 14, 16, 18, 20, 22, 24, 28, 30, 
32, 34, and JU ure opon to settlement under the 
Homestead and Pre-emption Laws ; 

Noa, 1, 2, 18, 21, 26, and 33 are sold to the 
North-West Land Company ; 

Nos. 3, 6, 7, 16, 17, 19, 23, 27, 31, and 35 belong 
to the Railway Company ; whilst 

Noa. 8, 11, 26, and 29 are resorved for the Hud- 
son’s Bay Cumpany and for school purposes. 

The lands under the Homestead Laws, belonging 
to the Government, are offered as a free gift to 
intending settlers, a homestead, that is a quarter 
section 160 acres, being obtainable on condition 
of cultivation and actual residence for three years, 
and on payment of 10 dols. (21. sterling) for entry 
certificate. Settlers taking advantage of this offer, 
and who wish for a larger farm, can seoure a pre- 
emption of an additional 160 acres without the 
payment of anything except the entry fee; the 
whole 320 acres, however, must be cultivated for 
three years, and the conditions of the homestead 
grant must be faithfully carried out. All the other 


Thus an intermediate | arrangements and conditions are made in the moat 


liberal spirit to the actual settler, and are so far only 
restrictive that they are intended to prevent, as far 
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as possible, g Raderaiyes in lands or the avcuring of 
large blocks for the purpose of looking them up 
from actual settlement and cultivation, or to hold 
them in idleness for future sale. 
Rising over another terrace to the west of Moose 
Jaw, and attaining o summit of 2600 ft. above the 
sea level, to the south-west the highlands can bo 
seen which form the Cote du Missuuri, of the main 
east and weat watershed of the continent which 
separates the waters flowing into the Missouri and 
then south towards the Gulf of Mexico, from those 
that find their way into the Saskatchewan, and b 
it tou the Hudson's Bay. The summit over whic 
the railway posses the Vermilion Hills, is an out- 
lying sandy prolongation of the great Amorican 
don which fortunately does not project into 
Oanada very far, nor is there a great breadth of it, 
but there is a sample of it for some 100 or 160 miles 
here, and this whole district of the Elbow of the 
South Saskatchewan is only poor land, though 
better than that encountered further south, where 
the sand is more arid, and the vegetation con- 
fined simply to arenaceouy plants that alone can 
tind sustenanve upon it. 
Swift Current, 611 milea from Winnepeg and 113 
miles from Mooae Jaw, is the und of the fourth loco- 
motive division, and here it is intended to erect 
repairing shops and the necessary establishment for 
the maintenance of the machinery on the fourth 
and fifth divisions, which meet at this point. The 
atation here is 2400 ft. above the sea, and the river 
is the largest stroam that hus been crossed since the 
Agsiniboine at Brandon. The river is Lis eee Aa 
far as body and depth of water is concerned, and in 
1882 two vessels were built here intended to ply 
upon the North Suskatchewan, following down 
Swift Current into the South Branch, and by it to 
the Forks, and then up the North Fork of the river, 
their total run being not far from 1000 miles before 
they reached their destination above Battleford. 
From Swift Current to Colley, 76 wiles, the rails 
were laid in 1882, whilst the grading was nearly 
complete for 73 more to the crossing of the South 
Saskatchewan, the end of this division. The railway 
runs for the whole of this long division, 140 miles, 
over very indifferent ground, principally the sand 
hills of the American desert, for though the line is 
laid out about 70 to 80 miles from the international 
line, yet the water shed of the Missouri Valley and 
its feeding streams, is further north here than any- 
where clac, and White Mud River, a branch of the 
Missouri, runs for over 150 iniles in Canadian terri- 
tory, from 30 to 40 miles north of the boundary. 
At Walsh, 631 miles from Winnepeg, the road is 
within 20 miles of the Cypress Hills, a wooded eleva- 
tion of considerable eminence, and an important post 
of the mounted police, who have sume troublesome 
people in this district to watch. This was for o 
ong time the home of the redoubted Sitting Bull, 
whose company was not desired un either side of 
the line, and whose band waa one of the must un- 
scrupulous of the whole number of this particularly 
unscrupulous lot of Indians, 
Wo are now norco ei the country that for 
ears was roamed over by the dreaded Blackfeet 
ndians, a race ao treacherous and cruel, yet sv 
clever and persevering, that even thy Hudson's 
Bay Company could do nothing with them and left 
their country almost a blank from their trading 
posta, Betwoen the 49th parallel and the North 
Saskatchewan, almost 300 miles as the crow flies, 
and for almost an equal distance east and weat, an 
immense arca of country, the great fur company 
had but one solitary trading post. 1t waa not for 
want of a wish to do business nor that the Indians 
were not 4 profitable race to deal with, but so many 
ale had been destroyed and their inmates mur- 

ered, that the company dreaded a repetition of 
these disasters, and retired, much to the an- 
noyance of the Indians themselves, from a district 
so dangerous for an establishment, 

This waa all the country of the Blackfoot, whose 
hand was against every man, and every man’s hand 
against him. The Canadian portion of their terri- 
tory was, as a rule, not bad land, but south of tho 
international line, their hunting ground stretched 
for 1000 miles over the vast treeless, sandy sage 
brush plains that extended almost to the Canadian 
river of the south, and over this ocean-like expanse 
of ground these Cossacks of the desert found their 
fitting home. Around their border raged the whole 
summer 4 perpetual relentless warfare, and it 
acemed a matter of perfect indifference to them 
whether it were the more harmless Orees or Aasini- 
boinesof Rupert Land. ora troop of American soldiers 
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that they were intent upon annihilating, the pursuit 
of blood, and the exercise of rapine and murder, 
was ever a pleasure to them. At war with every 
other nation and tribe, these wild dusky men swopt 
like a whirlwind over the sandy plains of the south, 
or the better land of thease Canadian hunting grounds, 
to exterminate every human being that trenched 
upon their boundaries or crossed their path. Diffe- 
rent in language, customs, and characteristics, the 
Blackfoot Oonfedoracy, Bloods, Peagans, Sircees, 
or Gros Ventres, they were the most dange- 
rous of all the Indian tribes, and they wero 
shunned accordingly. Scarcely a dozen years 
since, few traders ond fewer strangers cared to 
visit this droaded locality, or to linger longer 
than nocessary when compelled to cross their 
country. But a great change has now come over 
thom. In 1870 the Puagans, numbering 3000, and 
the Bloods 2000 fighting men, were attacked by the 
small-pox, and one-fourth of their number perished 
directly from the disuase. The confederacy num- 
bered before this 14,000, but since the settlement of 
the Missouri Valley and the North-Wost States, tho 
mounted police of Canada, and the gradual enforce- 
ment of law and order, together with their own 
diminished numbors, have all reduced their inde- 
vendence, and moulded them into moro civilised 
beni But they aro still powerful, perhaps the 
most powerful of any of the Canadian tribes, whilst 
their fine, intelligent faces, thoir ae forms, 
and their brilliant eyes, mark them as the aristo- 
eracy of the red men. ‘‘ Their scope of thought is 
as boundless as the land over which they roam, and 
their speech tho echo of the beauty that surrounds 
them,” = Originally perhaps not indiaposed' to 
tolerate the white mon, long years of injustice and 
wrong from the American pioncera and Govern- 
ment, have developed an animosity that can never 
he eradicated. Constantly at war, anything like 
regular trado with them: was almost tnpossible, 
and the only place where this was attempted 
in Canada, the Rocky Mountain House on a high 
bank of the Suskatchewan, in the thick pine forest 
which clothes the foot of the Rocky Mountains, has 
such an ingenious combination of bars, locks, and 
lony passages with loopholes above and in every 
direction, that it showed plainly tho class of 
custumers that were expected to trade there, and 
the acant confidence that was reposed in those 
wily enemios of the white man’s race. 

This division ends at the crossing of the South 
Saskatchewan, a place known by the singular name 
of Medicine Hat. The bridge here is by far the 
hoaviest structure that occurs, so far, after leaving 
Ottawa, The river was crossed by tho trains all 
last year on aw temporary wooden bridge, the new 
iron structure being left for the work of laat winter, 
when the trains wore only running occasionally, 
The piors are of stone and the superstructure 
consists of two deck girdora of 80 ft. span euch, 
three spans of 215 ft. each, and one draw girder of 
20h ft. length over all. The station is 3142 ft, 
above tho sea level, and the prairie, for we are 
again on good ground, is 293 ft, above the ordinary 
level of the water in the river, the Saskatchewan 
running in a trough nearly as decp as this for over 
GOO miles to the Forks, where the two branches run 
together. Medicine Hat itself is a most beautiful 
location, It is situatud on a plateau covoring several 
hundred acres surrounded by hilla, and crossed by 
the beautiful Saskatchewan. At the boginning of 
June, 1883, there were only two or three tents at 
Madicine Hat, ln three months there were 600 people 
there, and tho houses were going up on all sides as 
if by magic. At Maple Oroek, three or four stations 
east of this, a small station, intereating particularly 
from the fact that therm is an Indian reserve noar 
where about 3000 Crees are located, und a small 
body of mounted police are stationed, on June 26 
last, a ‘' sun dance” was held, It was tho longest 
and one of the hottcsat days of the yoar, and fifteen 
warriors wore teated. It is one of the most gsnerad 
of their feasts, and one not generally held where 
white spectators could be witnesses. The opera- 
tions are too diagustingly cruel to partioularise, but 
consist of different self-inflicted tortures to which 
the ‘* braves” submit to illustrato their powers of 
endurance, The most important of these was sus- 
pending tho novitiates by a stake passed through 
two incisions cut on cithor side of the breast. Out of 
the fifteen only five were successful, and the greateat 
length of time that the hero of the day remained 
suapended waa only fifteen minutes, The Indians 
here are well cured for, and seem perfectly satisfied 
with thoir treatmont by the Dominion Government, 


In the bank of the river, near this crossing, BIxX or 
seven seams of cowl showed themselves from 3 in. in 
thickness to 6 ft. On the lowest of these, and 
70 ft. above the ordinary clovation of the water, 
vperationas for extracting the coal wore commenced 
eae a4 ft. Gin. seam, and from that time till the 
close of tho season, from 300 to 400 tons per day 
were extracted and suld. Tho discovery of the 
large deposits of cual at thia and other places along 
the Pacitic Railway, seomed to be tho ono thing that 
was nveded to make this country complete. Lefore 
this, fuel was the subject upon which every man 
shovk his head, afraid to commit himself to an 
opinion, In Minnesota and Dakota it had alroady 
pruned the great tax that robbed tho district of 
ialf its advantages, and made aomo parts of it uy poor 
place to live in, whatever tho wheat crops were. In 
Winnepeg and through Munituba it was aa bad, and 
a five months’ winter with the thermometer not un- 
froquently frozen, if it were mercury, and down to 
- GO deg. if it wero aspirit instrument, and with coal 
up to 22 dols, and 24 dols. per ton, this question 
of fuel was of vital consequence. The opening 
of the railway to Lake Superior put coal at once 
down to 12 dols., and as far ns Winnepeg was 
concerned, improved the prospects immenacly. 
Tho Souris discoveries were again a further relief, 
but did not much affect the price, as the quality 
was poor and its ‘‘ataying”™ powor indifferent, 
as compared with the American coal. At last the 
Medicina Hat coal, close to the railway, casily 
quarriad, and in immense quantity, was eau 
and the first train load that went into Winnepeg 
sent coal down to 7 dols, per ton, nor has it ever 
since been higher there than at Toronto or Ottawa, 
The Souris coal, or rather lignite, proves now not 
only to be abundant there, but to oxtend through an 
linmense territory west of the 10th degree of 
longitude. In addition to the rescarchos of the 
Geological Department, extensive explorations have 
been made by private enterprise, and the result 
has been to confirm all that was previously hoped as 
to ita general diffusion and great commercial value. 
The fact that within the twolve months ending 
June 30, 1883, over 800 applications for coal loca- 
tions, each of JZ0 acrea, have boon recorded in the 
Department of the Interior, isan evidence of the 
extent to which public attention has been directed 
to this matter, It has been thought expediont to 
reserve from ordinary sale and sottlement several 
tuwnships at different points, These reserves, 
which will probably be oilerged and added to in the 
future, consist of areas of different extent near the 
sources of the Souris River, at Medicine Hat, 
Coulde, cast of Fort M‘Leod on the Belly Rivor, 
wnd a large tract on the Bow River between the 
18th and 24th ranges west o the second moridian. 

In describing these coals, Mr. Goorge M. Dawson, 
assistant director of the Geological Departmont, 
observes that both the coals and lignites of the 
north-west are entirely of cretaceous and tertiary 
ages, and differ in this respect from the fuels of the 
castern provinces and states, and of Great Britain, 
all of which are included in the carboniferous 
syatem, The district in the north-west, which as 
fur as yot. known affords the most abundant and 
valuable deposit, is that in the proximity of the Bow 
und Belly rivers, extending eastward from the 
Rocky Mountains to the 111th meridian, and it is 
quite possible that the corrusponding district further 
north, when it is better examined, may prove to be 
equally rich in mineral fuel. In the district. that 
has been examined on the Bow and Belly rivers, 
the mineral varies from lignite, but slightly auporior 
to the Souris fuel, to coal containing a very small 
vercentage of water, forming a strong coke on being 
foatiidy yielding abundance of highly luminous hydro- 
carbons, and resembling highly bituminous coal, 
though of cretaceous age. The occurrence of work- 
able coal sons at several different lovels, and the 
proved continuity of some of them over wide areas, 
guaranteos an abundant supply for a district almost 
destitute of other fuel. Tho quality is suitable for 
transport to a distance, and the quantity under- 
lying the square mile showa a vory satisfactory 
rosult Approximate estimates give the following ; 
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Main seam, Belly River, per square 
mile... sa sie ies a 
Cirassy (sland, Bow River, probably 
the sane seam ... oes ine 
Horseshoes Bend, Bow Hiver ... 
Blackfoot Crossing exposure on 
River oa & 9,000,000 
These seanis are all proved to extend far to the 
north and weat, though how far it is difficult to de- 
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termine. On the North Saskatchewan several seains 
of lignite, resembling the Souris mineral, crop 
out at Edmonton, the moat important seam being 
GO ft. in thickness. Thirty miles above this a much 
more important coal seam occurs with a thickness 
of 18 ft, to 20 ft. Jt is of excellent quulity and 
much resembles the Coal Banks cual from the Bow 
River. It centains : 


Water ... a2 : TBP 
Fixed carbon... ous a h4 07 
Volatile combustible matter we OOD 

who. at <i a sag 5.86 


Largo seams are exposed at many other places in 
that part of the country, On the North Pembina, 
wv tributary of the Avtiabaxen, about 60) miles wont. of 
Edmonton, a seam 8 ft. thick crops out, with 67.85 
per cont, of fixed carbon, and 28.66 of volatile com- 
bustible matter, Still further north on the Artha- 
busca, scams of lignite occur, and may be traced for 
miles. On the Peace River are numerous exposures, 
and a sample from a scam inthe Mountain of Rocks 
yielded 71.63 of fixed carbon, and 21.54 volatile 
combustible, The interior basin of coul-hearing 
rocks is widest, however, in the south; and near 
the boundary it extends further east than on the 
northern rivers. Kastward from the Bow River tho 
best known important locality is Medicine Hat, and 
exposures vecur on nearly every bend of the South 
Suskatchowan, from 30 miles below the junction of 
the Bow River to Medicine Hat, The seam, how- 
over, varies much in thickness, and at two places on 
the river, scarcely a mile apart, it changes from 2 ft, 
in thickness of shaly impure lignite, to 6 ft. of very 
fair cowl, One exposure, 10 miles above Medicine 
Hat, showed two seams 4 ft. Gin. and 4 ft. respee- 
tively, At three miles above the Hat, the seam is 
again well shown, on the side of the river valley, 
about 80 ft. above the water, where it is 4 ft. in 
thickness, In the Cypress Hills seams are known to 
occur, being, like thuse of Medicine Hat, distinctly 
lignite, and containing a larger percentage of 
water than those of the Bow and Belly rivers, On 
the Souris River tho measures ure almost horizontal, 
and the valley having been deeply eroded they are 
exposed very favourably for working. The thickest 
bed is a little over 7 ft., and Mr, Dawson, who 
examined this coal in 1880, thinks there is & ft. of 
available coal for an ares of 128 sjuare miles at least, 
over G00 millions of tons, that can be put into the 
market, taking the cubic foot at only 50 Ib. weight. 
The analysis shows & composition, on an average 
of twenty-one samples : 


Fixed carbon ae 41.21 
Volatile combustible 37.07 
Water _ sce 15.46 
Ash, &c, hati 

100.00 


Whilst therefore thia fucl is of an inferior value 
to the coala found furthor west, it closely resembles 
the Jignites of Bohemian and other districts of Kurope, 
where the possession of this mineral has given 
rise to dinportant manufacturing and metallurgical 
establishments, sg 
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THE HYDRAULIC DISTRIBUTION OF 
POWER. 

At tho time of tho visit of the Tnstitution of 
Mechanical Engineors to Hull we gave a short 
notice of the syatem which was adopted there 
in 1875 for the distribution of power to private 
users in a certain portion of tho town. The plan 
followed is essentially the same as that employed 
in most of the docks and great railwi:’ yards. A 
hydraulic pumping ongine is erectod m some cen- 
tral position and forces water into an accumulator 
from which mains diverge in different directions 
carrying water at a pressure of about 700 Ib, per 
square inch, to the various points whore it is to bo 
utilised in hoists, presses, or hydraulic engines. 
The sole difference betwoon tho Hull installation 
wid previous ones of the same nature, ia that the 
inains, instead of being laid upon private premises, 
and supplying the machinery of one ownor or 
company, aro placed under the public streets and 
supply wator to many consumers, who bear tho 
same relation to the Power Company that the ordi- 
nary householder does to the gus company, that 
is, they pay a quarterly charge according to the 
indication of ameter, using much or little water as 
they choose, or as their business requires, 

The experiment at Hull proved that it was por- 
fectly feasible to supply hydraulic power to a large 
number of consumers, and that for the purposes of 
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hoisting, pressing, and the like, the expenses were | 


steam engine. Some of the promoters of the Hull 
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to raise water from the river into tanks upon t 


much leas than when each user had his own gas or centrifugal pumps, driven by Brotherhood en dae 
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scheme therefore determined to turn their experi-' of the building, two Thames filters,* a pair o 


ence to advantage on a larger scale, and prepared a 
plan for the hydraulic distribution of power in the 
City of London, In no other place in the world 
could they have found so suitable a ficld for their 
enterprise. Hydraulic power can be applied for 
producing rotary motion, but it is in apparatus ro- 
quiring rectilineal motion that ita great advantages 
are most apparont, and consequently a powor dis- 
tribution enterpriso has greater opportunity of being 
commercially successful when located among mer- 
chants and warehousomen, than among manufuc- 
turers. The Qity of London is most distinctively 
the fucua of the pee community, and its narrow, 
tortuous streets, high buildings, and enormous 
ground rents, render it a most fitting field for 
power distribution, sinco hoists and cranes are ro- 
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quired in nearly every building, and the space 
available for the erection of engines and boilers is 
both amall and exponsive. 

In 1882 a company, called the Cieneral Hydraulic 
Power Company, was floated, and obtained powers 
to break up the streets and for other purposes, with 
certain limited area represented by tho shaded 
portion of the map above. The poaition chosen for 
the central station was at Falcon Wharf, on the 
south side of the river almost close to Blackfriars 
Bridge, and at the weatern extremity of the com- 
pany's diatrict, which extends along this side of 
the river past London Bridge, and through Ber- 
mondgey and Rotherhithe to the Surrey Com- 
mercial Dock. During the prosent session of 
Parliament o further Act has been obtained, 
greatly increasing the urea of the company’s 
vperations. The district now conceded to them 
extends on the north side of the river from the 
West India Docks to Vauxhall Bridge, and is 
1200 yards wide the whole distance. On the south 
nide it reaches from the Surrey Commercial Docks 
to Vauxhall Bridge, and is 600 yards wide all the 
way. Tho Bill has only lately passed and as yet 
the company’s operations are confined to the area 
represented on the map. 


pumping engines, and a pair of accumulators. The 
company ia empowored to take ono million gallons 
of water per day from the river, a quantity which is 
of course much beyond their requirementa at pre- 
sent, If used in ten hours it would correspond to 
800 horse-power equally distributed, but as supplied 
to an intermittent demand it would represent 2000 
to 3000 horge-power, When raised it is in a very 
muddy condition, often containing so much sedi- 
ment that if used as it is received, it would 
quickly destroy the pumps, and would deposit 
a great amount of mud in the pipes. It is 
cleared by being allowed to settle, and then 
by being passed by gravity through compressed 
sponge in the filters of the Pulsomotor Engineering 
Company. Thissponge, which is thorougly cleaned 
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every few hours by self-acting mechanism, retains 
nearly the whole of the auapended matter, and 
delivers the water into a second tank, in a condi- 
tion, to all appearance, fit to drink, From this it 
runs to the suction of the pumps, These are illus- 
trated on page 101, and are driven by inverted 
compound three-cylinder engines, having one 
high-pressure cylinder 19 in, in diameter, and two 
low-pressure cylindera 25 in. each, with a stroke 
of 2 ft. The valve gear is of the Correy type, 
the expansion valve being forced down by the 
pressure of the steam acting on an area equal 
to the valve rod, as soon as the trigger gear is 
tripped by the cams, which are regulated by a 
governor, and by a chain from the accumulators. 
The pumps are 6 in. in diameter and in a line with 
the steam cylinders, having their plungers coupled 
direct to the piston rods, the crankshaft being 
driven by forked connecting rods. The pumps 
deliver into two accumulators 20 in. in diameter 
and 23 ft. lift, loaded to give a pressure of 700 1b. 
to the square inch in the mains. There are two 
acts of pumping engines, cach capable of indicatin 
about 160 horge-power, already in position, an 
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another set is in course of construction, The 
engine house is designed to accommodate six such 
seta when the system is fully developed. 

From the pumping station a network of mains 
extonds eastwards, embracing the numerous blooks 
of warehouses situated in this district. The north 
side of the river is supplied by two arterial mains 
which run along Southwark-street and across South- 
wark Bridge, one being connected with Upper and 
Lower Thames-street, and the other with Cannon- 
atreet. From these the principal streets of the 
City are served, the connections being so arranged 
that in the great majority of inatanoes each main 
can be fed from either end. Thus if a leak oocur 
at sumo part of it, the faulty purtion can be isolated 
by the stop-cocks, which are inserted ot intervals, 
without cutting off the supply from any great 
number of consumers, 

The general scheme of the mains can be clearly 
followed on the map. It will be seon that there is 
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a long extension northwards along Wuod-street. 
The iminediate cause of this was the great fire which 
occurred among the warehouses in this district about 
two years ugo. The premises were rebuilt with the 
latest modern appliances, and contain a very large 
number of hoists. Application was made to the 
Hydraulic Powor Company to furnish high-pressure 
water to work them, but the spot was at that time 
outside their Parliamentary district, and they had 
no power to break up the,roadway to lay the mains. 
The City authorities wero therefore petitioned tu 
grant the necessary permission, and strong evidence 
of the appreciation of the trading classes of the new 
venture is given by tho fact that nearly all the firma 
in Wood-street signed a memorial to the Commis- 
sioners of Sewers, although the opening of such a 
narrow thoroughfare of necessity produced con- 
sidorablo interference with their business. Perhaps 
their readiness may not be ontirely due to a 
desire to be rid of the trouble of having steam 
engines on their premises. The firea of the 
last few years have left a profound feeling of 
insecurity in the Oity, and has produced the con- 
viction that the Brigade and its appliances are of 
but little avail against fire in high buildings sur- 
rounded by narrow lanes. Accordingly every 
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auxiliary is welcomed, and the high-pressure water 
promises to be an additional and powerful aafo- 
guard against this ever present danger. To subdue 
a atrong fire it is not only necessary that it should 
be met with largo volumes of water, but that they 
should be applied with very considerable force, so 
that the flames may be stamped out by the impact 
of the jet. This result cannot be attained directly 
by the use of high-pressure water, as the pumping 
cea is not designed to supply it in great 
volume, but by the use of a Greathead’s* hydrant, 
which acts on the pence of the ejector, a small 
jet at the pressure of 700 lb, per aquare inch may be 
made to take up four times its bulk of low-pressure 
water, and to propel it with great force. Thus the jet 
acts the part of a steam fire engine without its bulk, 
and what is of far more oe dedi is alwaya on 
the spot ready for action on the first alarm, instead 
of having to be fetched half a mile through crowded 
and possibly blocked steets. 

A second pumping station was erected in Wood- 
atreet, 9500 ft. from the Blackfriars Station, 
measured along the nearest mains. It is not in 
operation at present, and was instituted more asa 
measure of precaution than from actual necessity, 
It contains two accumulators, which hold a reserve 
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of prosaure water in readiness for a sudden demand, 
and it is in contomplation to add other accumu- 
ma stations in different parts as the system ex- 
tends. 


The mains, which now moasure in the aggregate 
seven or eight miles, are cast-iron pipes @ in, in 
diameter. They are cast in 9 ft, lengths, and are 
tested tu 2600 lb. per square inch at tho works. 
The joints are turned and bored spiguts and 
sockets, and are made tight with gutta-porcha 
rings, the necessary pressure being obtained by 
two 13 in. bolts passing through lugs on onc 
pipe. As each scction is laid, the water is adinitted 
to test the joints; and after that, if they are tight, 
vory little more trouble ia experionced. Stop-valvos 
are inserted every 400 or 500 yards, and by their 
aid the position of a loak can be located within that 
distance, after which it is easily found. Of course it 
is no light matter to lay a fresh network in the 
already crowded underground system of London, 
and great patience and ingenuity has often been 
required in threading the pipes over one obstacle 
and under another. Fortunately inany underground 

ipes are ‘‘ dead,” that is, they have been abandoned 
e their owners for some cause or other, and with 
them very summary methods are adopted by those 
whose experience enables them to distinguish them; 
for of course there is no plan of the underground 


arrangements, and those who made them are often 
dead and forgotten, 

The financial success of the company is no longer 
au matter of doubt. Since January 1 of the presont 
yeur the amount of water delivered hus increased 
40 por cont., and would bo much greater if all the 
intended consumers had their machinery in place. 
The charges for power are based upon a minimum 
payment of 25s, per quartor for cacl: machine, and 
a sliding scale for the water, which is measured by 
meter as it is exhausted. The following is the 
scalo of prices ! 


Yer Machine. 
£ a. d. 
Under 8,900 gals., per quarter we 2:25 
Por 1000 ga. 
Abuve 3,000 not exceading 6,000 gals. 0 8 0 
),000 10,000 07 0 
10,000 : 0 6 0 
20,000 50,000 05 0 
50,000 100,000 0 4 0 
100,000 200,000 03 0 


, 200,000 by special terms, 
In many cases the cost of lifting by the con.pany’s 
power is us low as one halfpenny per ton lifted 
50 ft. high, 

Messrs. Ellington and Woodall, of Palace Cham- 
bers, Westminater, are the engineers to the com- 
pany, and the Ohester Hydraulic Engineering 
Company the contractors for the machinery, 
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BRITISH NAVAL GUNNERY. 
GUNS IN TURRET SHIPR, 
(Concluded from paye 41.) 





Now let us oxamine the action of the sights. Sup- 
pose We are going to fire at an object 1000 yards off, 
say the top of the bastion of a fort; the captain of the 
turret raises the top sight E (Fig. 98, p. 41 ante) to 
the distance named, and clamps it, then by means of 
the handle G moves the whole sight D (the upper 
sight working with it) down, until the notch in the 


back sight, the top of the fore aight, and the object, 
are in one; then hie stops, 

F has been showing bolow the movements of the 
sight, and when it stops, the elevating number 
ut the gun, lays it for the elevation shown thére. 
Now let us compare the diraction of the line passing 
through the sight with the axis of the gun. If 
the distance bar E had not been raised at all in 
its box d, then of course, however much the whole 
hind sight was raised or lowered, if the gun was 
moved the same amount, the axes would be parallel 
atill. Let us suppose this to have been done, and 
the line of sight and axis of the gun both to make 
2 deg. clevation with.tho plane of the racers. Now 
if the upper sight be raised for L000 yards, the reault 
is that inorder to got the line of sight on again, 
the whole sight must be lowered through the amount 
by which the upper sight has been raised. Call 
this 2 deg, in the present casu; then, though tho 
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line of sight in exactly the same oa it was in the 
firat instance, the reader below, shows 4 deg. elo- 
vation instead of 2 deg., and therefore the gun 
being laid for this amount, will have 2 deg. more 
vlovation, than tho sights, This additional amount 
is the elevation dueto the distance, and is necessary 
to allow for the full of the shot. Again, the distance 
bar <A is, as wehave aocen, inclined slightly to the 
lft; the result of this is that when the turret 
sights are trained on any object, the axia of the gun 
is actually pointing a little to the left of that object. 
This is to componsate the deviation or drift. of the 
irojectile, which owing to the rotation being from 
loft to right, ia to the right. In the Intlexible, 
and in those turret ships now being fitted, the 
vlevation is given by means of along bar, which is 
‘ivotted in rear of the guna, passes under tho 
teaeeh, and is worked by wu hydraulic ram under- 
This possesses the advantage that the gun 

j up to tho instant of firing, that it 


neath, 
can be elevate 


always recoils into the same vertical position after | ¢oo 


firing, and readily admits of an arrangement being 
titted by which to connect the gun and sights. This 
latter arrangemont consists of gearing, working 
from the rear end of the bar into the bar d, so that 
any motion of the elevating bar causes « corre- 
sponding motion of the sight. In fact the sight 
becomes part and parce) of the apparatus, as in an 
ordinary gun, and a small hand Jever, connected 
with the valve for working the elevating bar, being 
placed near tho captain of the turret, he (having 
adjusted his sights) works the gun up or down till 
they are brought on, 

Communication.—A system of speaking tubes 
and pointors affords y means cf communication be- 
tweon the interior of the turret and those outside. 

Locking Bolts.—-Two locking bolts are fitted to the 
turrot, their function being to stop and hold the 
turret when in the proper loading position. One 
of these, called, the ‘‘ hydraulic locking bolt,” is 








Meanwhile the pointer 
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worked by hydraulic power. The bottom of it is 
edged, and fits into a alot in the racer, as shown 
in Fig, 100. The use of it is as follows: 

being in motion and approach- 3 
ing the luading position, the 
pressure ia put on the bolt, p, 
which is thus forced against ~ 
tho racer; it moves ulong this Wy 
until it comes tu the slot, when 
it immediatoly is dropped into 
it, and if the turret is notgoing 
tuo fast, it stops it. If, however, the momentum ig 
too great, it jumps out again, and the turret must 
be trained slowly back until it catches. The object 
of fitting it like this, is to prevent the bolt being 
broken In arresting the turret suddenly when it is 
going too fast, 

Atter the hydraulic locking bolt is down, the hand- 
locking bult, which is conical and fits into a hole in 
the racor, is shot, and so holds the turret completely. 

Means of Firing.—The usual way of firing is by 
electricity, but an arrangement for firing by hand in 
case of a break down, is also fitted. 

Jad Pointsa.---In both these fittings it is neces- 
sary that they should be so arranged that it is im- 
possible to fire the guns on certain bearings, namely, 
those on which any part of the superstructure of 
the ship would bein the line of fire. To do this 
an iron rod carrying a roller at the bottom, is run 
through the flooring of the turret, so that the roller 
worka on part of the racer, the red being in com- 
munication with the electric and hand-firing gear. 
That portion of tho racer over which the roller 
mist pass when the gun is on those bearings where 
firing inuat not tako place, is raised above the rest, 
so that the roller on coming to this part is raised 
up, the bar being connected to it is also lifted up ; 
this action breaks tho circuit of the electric firing 
gear, und Jocks the hand-firing arrangement. 

Lhe Director.—The director is placed in the con- 
ning towor, so that the plane of the horizontal arc 
shall be parallol to that in which the turrets work, 
and the diameter of the horizontal semicircle, 
parallel to the fore-and-aft line. 

Converging Arrangements. — Tho arrangements 
for converying turrets, though on the same aga 
as in broadside ships, yet differ in the detuils, The 
turrota, as wo have already pointed out, have no 
converging marks on them, and the corrected bear- 
ing is passed down at once from the director, In 
this case the director is always laid on a fixed bear- 
ing, and the turret guns are converged on it; in 
fact, the director is hore what the centre gun is in 
an ordinary broadside ship. 

A Table ia made out for oach director in the 
following form : 
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' | Before the Beam, | Abatt the Beam, 
ge) ose | a2) ) 
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8) Director |. 2 
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400; Turret | 2 62 {17 U8i 24/46 O18 O88 S044 0 

1 bd |16 B68L O46 4218 24/29 044 10 





g00 | Bearing | 1 20 /16 18'30 4245 8013 4220 184¢ 80 
| | vetore | || See eee ee 
These Tables are calculated from the following 

data: Distance of foremost turret from director, 

20 ft.; distance of after turret from director, 80 ft. ; 

guns in turrets 12,6 in., 38 ton battery charge 

and chilled projectile. 

It will be observed that the actual bearing of the 
guns corresponding to certain boarings of the 
director, are given, so that the boaring and distance 
on which the broadside is to be fired being fixed, 
the officer at the director finds from his table the 
actual bearing to which each turret is to be trained 
and passea it down, It will bo seen that no 
allowance for speed is made here; this has to be 
applied to the director, a table being furnished for 
tho parpose. This table combines the s of the 
ship and the drift of the projectile, and is in the 
following form ; 
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Horizontal Correction—Starboard Side, 














Distance, 5 Knots. | 10 Knots. | 15 Knots, 


“yards. min min. dog, main. 
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One more Table is yet required, namely, the 
vertical correction, and this is exactly the same as 
in broadside ships, 


Correction for Elevation. 
Distance. Correction, 
af: min, 

400 v4 

600 1 ill 

809 1 24 


Note.—The height of the director is taken as 10 ft, 
above tho axis of the guns, 

Systems of Firing.—There are three kinds of 
fring used in turret ships. 

1, Independent firing in which each gun is fired 
independently of the others by the captain of the 
turrot or its own No, 1. 

2, Simultaneous firing in which the guns of 
each turret are Bred together, but the turrots are 
fired independently of one another. 

J. Electrio firing by director in which all the guns 
(on each turret) are tired together by directors, 

The firat method would never be used in action, 
but is very useful for practice, where one gun is 
just as efficient for showing if tho aim is good, as 
two. Simultaneous firing is generally acknow- 
ledged to be the proper system for turret ships. 
The officor of the turret being in a position where 
he can see all round, readily regulates the fire, and 
is probably also in easy communication with the 
captain. Tho two guns in the turret form a broad- 
side in themselves, and yet a comparatively con- 
tinuous fire is obtained by firing each turret sepa- 
rately. The object and distance being settled, 
the order given to the officer of the turret, and 
through him, to the men, ‘‘ Simultancous firing, 
deflection, yards, object,” the captain of the turret 
adjusts hia sight fur the deflection and distance 
named, and trains the turret for the object. As 
the turrot is moving round, he adjusta the sight 
roughly, the number heolow keeping tha gun 
elevated according to the elevation shown on tho 
seule below (if the gun is connected with the 
sight, this is all done by the captain of the turret), 
The guns being properly laid, tho captain of the 
turret orders ‘‘ Ready,’ both as a signal tu tho 
officors that he is ready for firing, and to every one 
to keep clear of the guns, The order to commence 
being given, the captain of the turret fires when 
his sight comes on, then immediately traina the 
turret to the loading position, the gun ia loaded, 
and the firing carried on as before, 

Electric Firing by Director,—The only occasion 
on which this firing would be used, is when the 
ship is manceuvred with a special object, and it is 
necessary tv have the guns previously laid on some 
fixed bearing. It is circled out in tho same way 
asin a broadside ship, with the exception that the 
officer at the director, passes down the corrected 
bearing to the turrets as before explained, and the 
only horizontal correction to be applied to the 
director itself, is that due to the aed 

Burbette Towers,—This system is coming into 
fashion. We have it represented in our service 
by tho Téméraire, and in the Imperieuse now 
building. The upper deck guns are to be placed 
in four barbette towers. In these, the towers 
themselves are fixed and the tops are open, the 
gun working on a turntable inside. In the Témé- 
rairc, these guns are fitted to disappear when lonad- 
ing, on the Moncrieff principle (see ‘‘ Treatise on 
Military Carriages,’ page 162), but the guns 
mounted in the barbettes of the Imperieuse, are to 
be fixcd with a shield above, for protection from 
machine gun fire, There is no doubt that the 
crews of unprotected barbettes would suffer heavily 
from the fire of these weapons worked from the 
enemy's tops. 
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COMPOSING AND DISTRIBUTING 
MACHINERY, 
(Concluded from page 80.) 

Tule. Filling and Type-Distributing Machine.—Alter 
the type has beon made up into solid blocka and used, 
it has afterwards to be distributed, and the way this is 
done mechanically is as follows: The solid blocks are 
broken up and put into tubes abont 2 ft. 6 in. long by 
the filling machine, and after that each letter is dis- 
tributed into a separate tube. 
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On one side of the filling machine there is a rectan- 
gular receiving table, lying at an oblique angle, on one 
edge of this table and at right angles to it there isa 
guide plate; a movable rest on the table works 
against this guide plate, and it is ao arranged that it 
can be looked by a screw in any position. Raised 
paralle] with the rest and working at right angles to it, 
there is a plunger, and above the first plunger there is 
a second one, these plungers are connected together to 
one handle, When this handle is pushed to and fro, 
the plungers work alternately at right angles to one 
another, 

A block of type tied up with string having been put 
ve the table of the machine, owing to the angle at 
which the table is, the letters lean against the guide 
plate and the locked reat: hence, when the string is 
taken off they still retain their rectangular formation. 
The screw on the rest ia then slacked back, and the 
rest, with the block of type, is pushed forward until 
the firat line of the block is dead against the frame of 
the machine. Upon the handlea which actuate the 
pusher being drawn back, a Jine of letters is drawn up- 
wards by the firat plunger into a box, When the 
plunger arrives at its highest position, it becomes 
automatically locked. As svon as the click of the 
catch is heard which holds the first plunger in position, 
the handle is punied in the opposite direction, and 
then the second plunger comes into action and forces 
the letters sideways into the tube, which is oppoaite 
to the mouth of the box, a sliding clutch being in the 
tube to support the letters. The handle, at the end 
of ita atroke, releases the first plunger, which drops 
ugain to ite old position, and another lino of type is 
then pushed on the top of it, when the handle is with- 
drawn as before, and returned again until the tube is 
full of type, As soon as the tube is full, the drum 
which carries it ia moved forward, and a second tube 
ia brought opposite to the mouth of the box, and after 
it is duly filied others follow on until all the tubes in 
the drum are eneried with letters, when they are 
taken out and stored ready to be sorted by the dis- 
tributing machine, 

In the type-distributing machine the type are sorted 
by being passed through eight boxes, which are all 
attuched to arma radiating from the centro of the 
machine ; the mouths at the top of these vertical dis- 
tributing boxes are recessed to receive one end of the 
tubes that have been filled by the filling machine, 
the other ends of the tubes are held in an upright posi- 
tion by catches on pillars which are serewed into the 
radiating arms, In the firat instance, the type are 
slid by hand from the tubes into the boxes, but after 
this has been once done and the boxes are full, the 
letters drop into them at the sume speed that they are 
drawn out atthe bottom ; asx soon as one tube is empty 
it can be replaced by a full one without the machine 
baing stopped, In order that the mechanism of the 
machine may be understood we will first pive a das- 
cription of the principal working parts, and then ex- 
plain the system npoe which the type is distributed, 
und the action of the machine upon the type. 

The distributing box is a plain, rectangular casting, 
having on one side a recess or passage cut into it of 
the same dimengions as the body of the type that has 
to be distributed, Above this recess there are two 
movable covers, the inner one having two prejections 
reaching beyond the outside of the distributing box. 
This cover holds the type in ita place, guides it to the 
bottom of the box, and is ao actuated by means of the 
above-mentioned projections, that it only opens a autti- 
ecient distance to allow the bottom letter to be taken 
out; thus this cover ia raised or opened different 
heights to suit the various thicknesses of the letters ; 
for instance, it haa to open more when a capital ‘' M” 
ia the bottom letter than when a hair space is in the 
game position, The second cover slides on the first 
one and is raised with it; it has two forked arms 
bending downwards, which serve aa top guides, while 
the letter is being conveyed from the box to the tube 
aasigned to reccive it. 

At the bottom of the distributing box thore are two 
flat pieces of steel, upon which the columns of letters 
rest; three piecea of steel or bearings extend beyond 
the distributing box, the top surface of the projecting 

arts being in an inclined plane, down which the 
fations are pushed after they are extracted. 

At the back of tho distributing box, and working on 
a pin carried in the above-mentioned bearings, there 
aro a number of feclers or levers; these feelers are 
divided into two clusses, called first and second feelers 
roapectively. The points of all the feelers just enter 
the distributing box, and upon their tail enda there 
are teeth which gear into catches on the extractor 
bolt, but the position of the teeth of the feelera do- 
pends upon which class they belong to; the teeth of 
the first feclera being further from the distributing 
box than those of the second feelers. 

To the side of the distributing box a wrought-iron 
arm is attached ; the end of this arm is at such an 
angle that it stretches in front of and below the box, 
aid serves to return the extractor bolts to their normal 

ositions after a letter haa been distributed or drawn 
Fito the tube assigned it, 
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On the inside of the returning arm there isa regulat- 
ing guide. which the levers of the extractors ride 
= when a letter is being drawn out of the box, 
This guide is so shaped that, as the extractor comes 
into contact with the bottom letters in the distributing 
box, it adjusts the height to which it shall rise accord- 
ing to the thickness of the letter it has to take hold of, 
and also after the said letter has been doposited in the 
tube assigned for it, it throws or draws the extractor 
down out of gear, and holds it out until it is lucked 
hy the extractor bolt. Upon this regulating guide 
thore is a stop which works against the periphery of 
a cam situated between tho returning arm aud the 
distributing box. On the inside of the cam thore is a 
second and smuller one, which, in certain positions, 
comes into contact with the upper projection on the 
inner cover of the distributing box and thus raises it. 
Tn addition to the cams and on the inside of the inner 
one there is a wedge, the head of the wedge being 
towards the front of the distributing box. ‘The cums 
and wedge revolve on an axis, but ure turned by hand 
to their different positions and are fixed in them by a 
pin which passes through the side of the returning 
arm, and is situated immediately ubove the axis, 
The difforont positions are numbered and stamped on 
the outer cam. 

Behind the double cam there is a fixed arm, the con- 
trolling arin. Thisarm adjusts and controls the ox- 
tractor bolts, so that the catches are drawn exactly 
in position before they come into contact with the 
teeth of the feelers. 

Underneath the distributing hox there revolves the 
top dise of adrum, which contains the extracting me- 
chanism ; this disc has on ita periphery two raised 
vertical flanges, and is divided into forty partitions ; 
of these forty partitions there are only twenty-five 
that are charactcristically differant from one another, 
that is, that as there are only twenty-five different com- 
bination of feelers, there are only twenty-five different 
combinations of catches on the extractor bolts, but all 
the een contain separate extracting mechanism 
similar in principle, Fifteen partitions are exact 
duplicates in every respect of one of the twenty-five 
partitions that are characteristically different from 
one another ; for instance, as the ‘n” space occurs 
more frequently than any other type, there are three 
partitions arranged to extract it, so that when this 
space is at the bottom of any distributing box, in- 
atead of the drum having to make almost a complete 
revolution before it is drawn out, by having three 
partitions arranged to receive it, it cannot remain 
without being distributed for a longer period than it 
takes the drum to make one-third of a revolution, as 
the partitions which receive it are arranged round 
the circumference of the drum at as nearly equal dia- 
tances as is possible. In the same way letters which 
occur frequently, such us vowels, have move than one 
partition into which they are sorted. 

In each partition there is a bolt, which passes 
through, and has its bearings in the flanges of the 
upper disc; this bolt is so arranged that it can make 
about one-third of a revolution, and has two recesses 
cutin it, also it has two catches or projoctions on it 
which come into contact with corresponding teeth on 
the feelers, On the end of the bolt, that is towards 
the inside of the machine, there is a pin which pre. 
venta itfrom being turned too far over by the second 
foclers. On the other ond of the bolt outside the 
flange, there is a short lever by which it is returned 
to ity normal position after a letter has been extracted ; 
the boss of this Jever has two flat surfaces planed on 
it, so that it can be drawn cxactly into its right posi- 
tion by these faces sliding along the inclined surfuces 
on the controlling arm. 

In each partition, immaddiately in front of the bolt, 
there are two vertical grooves in the flanges of the 
disc ; in these grooves the extractor, which is a forked- 
shaped pieces of steel, works up and down as it is 
either put in or out of gear, At the back of the ex- 
tractor there are two lugs opposite the reccaaus in the 
bolt behind it, and in the bottom part there is a pin 
which connects the extractor with a lever which has 
its fulcrum towards the inside of the disc; under the 
lever there is a apring always pressing the Jugs of the 
extractor against the bolt. 

Qn the outer end of the lever there are two steps; ull 
the outer steps are exactly the same vertical distance 
from the top of the flange of the disc, while the inner 
ateps ars cach adjusted according to the thickness uf 
the letters the partition is designed to receive, 

On the front of the lever there is a pin which ie 
ports a slide having a wedge-shaped head ; the slide 
works in a vertical direction in the outside flange of 
the top dise, and is also adjusted according to the 
thickness of the letters the partition is designed to 
receive. Immediately before cach extractor there ia 
a rectangular vertical passage through the top disc of 
the machine, and under the passage there ia a sockot 
which holds the upper end of the receiving tube in 
position, so that after a letter has been sorted it passes 
through this passage into the tube designed to re- 
ceive it, 

Attached to the top disc and almost opposite to the 
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passages through which tho letters are delivered there 
are & number of castings with pins in them upon which 
hooked-shaped rammera work: these rainmors rise and 
fall as they revolve with the drum in guides, and are 
so arranged that they are pressed down into the rect- 
angular passage or mouth of the receiving tube each 
time they pass a distributing box, and are raised again 
before they tome opposite to the following hox. 

The lower ends of the receiving tubes rest in stots in 
the bottom disc of the drum, Hi ure held in position 
by springs, 80 that they can vasily be taken out of the 
machine when they are full, and replaced by umpt 
ones. Jn each receiving tube there is a friction eluteh 
upon which the sorted letters rest, and projecting from 
it to the outuide of the tube, there is a tappet, which, 
when the tube is full, ia preased aguinat the head of a 
pin that passes through the bottom disc of the drum, 
As soon us this pin is pressed down it comes into con- 
tact with stops on the handles of the friction wheels 
that drive the machine, and thus throws them ont of 
veur, bringing the machine to u atandastill. 

Now with regard to the system upon which the type 


| is sorted ; the machine by means of nicks into which 


the feelers work, first of all divides the type into 
twenty-live different tubes, This is culled the first 
sorting, The type in ten of these twenty-five dif- 
ferent tubes have to go through the machine again 
before each letter is separated intu its proper tube, 
In the firat aorting about two-thirds of the letters on 
an average composition are distributed direct into 
their tubes, leaving one-third that requires resorting. 
The typo that is used most, and only gocs through 
the machine once, such as the four spaces, the vowels 
ond 6," Ff, fg en er eh Od” have only 
nicks in one of their sides, but all the rest of the 
fount have nicks on each side. The nicks on both 
sides of the type are arranged to tally with two feelers, 
one with « first and one with a second fecler, The 
letters that go through the machine twice are, while 
they are going through the machine, divided into ten 
groups, all the lettera in each group being almost the 
same thickness, 
By arranging for distribution upon this principle 
there is no limit to the number of different letters 
that the fount may contain ; to illustrate this, suppose 
it is arranged that all the letters have to pass through 
the machine twice, then twenty-five multiplied by 
twenty-five is equal to the number of different letters 
that could he sorted by the machine, that is six hundred 
and twenty-five. 
When the type are being distributed for the firat 
time the front of the type, or the side in which is the 
rincipal nick, is towards the back of the distributing 
ox, and the action that takes pluce is as fullows: the 
bottom letter of the coluinn of type resting on the bear. 
ings presses the points of the feclers down, except those 
that have entered nicks ; the points of these feelers, i.e, 
w feeler of tho first and tecler of the second class being 
ata higher level than the rest, the teeth on their tail 
ents fall below the other teeth and directly into the 
path of the catches on the extractor bolts, which are 
heing carried round by the revolving drum; as soon 
therefore as an extractor bolt comes round having a 
catch on it that corresponds with a first feeler, it is 
turned about one-sixth of arevolution, by so doing the 
gecond face on the top of the returning lever is brought 
into contact with the controlling arm, so that the bolt 
cannot be turned further, As the extractor bolt is thus 
turned it releases itself from the tooth of the first 
feclur and raises a second catch, Should the second 
feeler not be the one that corresponds with this catch, 
then the extractor bolt, after having passed the box, is 
returned to its original position by the lever on the 
outside coming in contact with the returning arm. If, 
however, the second feeler corresponds with the raised 
catch, the tooth turns the bolt another sixth of a 
revolution, when the bolt is again brought up with the 
utmost precision, but on this occasion not by the con- 
trolling arm, but by the projecting pin on its inside 
end coming into contact with the dise. Thus, the bolt 
having been altogether turned one-thicd of a revolu- 
tion, the recosses opposite the lugs of the extractor are 
brought above them, so that they rise into thom 
through the action of the apring on the extractor lever, 
and therefore the working parts, namely, the fork of 
the extractor, the wedge-shaped head on the slide, and 
the inner step of the extractor lever, are all raised and 
thrown into gear ready to draw out the bottom letter in 
the box. When the mechanism isin this position, that 
is, when theoxtructor isthrown into gear, and is betwoen 
the avcond feeler and letter, all the extractors rise tu the 
sume height above the edge of the flanges of the dise, but 
as the drum continues to move forward, the inner atep 
on the end of the extractor lever comes into contact 
with the regulating guide, and thus druws the lever, 
and the extractor down to a height suitable tor tho 
thickness of the bottom lettor in the box. efore the 
extractor takes hold of the letter, the thin end of the 
wedge-shaped head on the sides, is forced between 
the wedges on the cam and the lower projection of 
the inner cover, thus raising the cover a sutticient 
height to allow the extractor to push one letter down 
the inglined plane formed by the projecting steel Leur- 
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ings ; as soon as the letter is on this plane the inner 
cover drops at once to its normal position, so that no 
other letters can slide out until the cover has been 
again raised in the same way, but the outer cover reste 
on the top of the letter, and serves as a top guide 
until it crops off the bearings into the passage to the 
receiving tube, While the letter is being pushed into 
the receiving tube in the way just described, the ex- 
tractor is being drawn, or thrown out of gear by tho 
inner step of the extractor lever sliding on the inclined 
surface of the regulating guide ; this, however, does 
not affect the hold the extractor has upon the letter, 
as it is simultaneously going down the inclined plane ; 
when the extractor has arrived at ita lowest position 
the lever on the outside of the extractor bolt comes 
into contact with the returning arm, and the bolt is 
turned back one-third of a revolution to its ori 
position, the surfaces of the recesses in it being 
no longer ethe lugs on the extractor, it is, so to 
into its . The letter having been 
arrree into the passage leading to the receiving tube, 
is continuously carried round in the drum until 
the anid tube is full, but before it reaches the next dis- 
tributing box, a rammer presses itand the friction clutch 
which supports it, down to a distance equal to its own 
thickness, so that there is room for another letter to 
drop into the space it had previously ocoupied. This 
action is repeated as often as a letter is delivered or 
dropped into the passage, until the tappet on the 
friction clutch preases acre the head of the pin in 
the bottom disc; when this takes place the piu pushes 
against a atop piece on one of the handles of the driv- 
ing friction wheela, 60 that it is thrown out of gear 
and the drum ceases to revolve, the full tube is then 
taken out and replaced by an empty one. 

When it is required to sort type for the second time 
the distributing boxes have to be adjusted for this 
purpose; the type having been by the first dis- 
tribution sorted into thicknesses, all the letters 
in une group are equally thick, hence the covera 
can bo permanently fixed open and the extractors 
van all rise ty an equal height, To alter the machines 
all that it is necessary to do is to draw out the pin 
above the axles on the double cam piece, and turn 
the cam until the number opposite to the pointer on 
the returning arm, corresponds with the number of the 
group that it is required to sort. Tor instance if the 
sixth group is to be distributed the cam has to be turned 
until the number six which is stainped on it is opposite 
to the puinter, By the came being turned the outer 
one forces the regulating guide away from the distri- 
buting box to that of the outer step of the extractor 
lever, rides on this guide as tho drum revolves instead 
of the inner one, and the inner cam, by coming into 
contact with the upper projection on the inner cover 
of the distributing box, holds it permanently opon. 
As soun us this has been done, and the cama aro fixed 
by the pina being replaced, the distributing box can bo 
filled with type as before, only the reverse or opposite 
side of the type to that on which the principal nick is, 
is towards the feelers, 

‘he speed at which the ee 
worked depends upon how quick the compositor can 
road the copy and touch the keys. In Berlin, where 
the machines have been sume inonths at work, two 
girls, one setting and the other adjusting, average five 
¢housand letters an hour, thia not being piccework, A 
compositor on the staff of the Cologne Gazette the first 
hour he used one of these machines set 5800 lotters, 
in the sevond hour he set 6300 letters. There ia no 
doubt any competent compositor accustomed to the 
machine could set from eight to ten thousand letters 
an hour with ease. 

he distributing machine sorts letters at the rate of 
from thirty to forty thousand lettere an hour, but as 
about one-third of the type have to go through tho 
machine twice, the effective rate at which it works is 
from twenty to twenty-five thousand letters an hour, 

Price of Composing and Distributing Type by 
Machinery, 

Cost of plant about 900/. 

Five per cent. interest on capital, 

Ten per cont. deterioration, 

Fifteen per cent, por annum on 900/, =135/., and taking 
300 working daya in the yoar: £ad 


machine can be 


- =tho cost of machinery perday .. 0 9 0 
One fitter’s wages at 8s, i vw 0 8 0 
Two boys’ wages at le, 6d. . . O09 § 0 
Six girls’ wayon at 2s, Bd, ‘ . O16 0 
Power 2 01 0 

Total coat of day’s work 117 0 


Amount of work done in « day, taking a day of nine 
hours and an average turnout of 6000 letters from three 
machines, then 6000 x3 x d=the number of lettera sot up 
and distributed in one day = 162,000; therefore 


 =2.74, or 29d, per 1000 letters. 


BESSEMER BLOWING ENGINES. 
WE have published ina porous number, viz., on 
our two-page plate for July 18, some general views of 
a pair of compound blowing engines, specially designed 
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DETAILS OF BESSEMER BLOWING ENGINE 
CONSTRUCTED BY MESSRS, BREITFELD AND DANEK, ENGINEERS, PRAGUE. 
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by Professor A. Riedler, of Miinich, for the steel works, 
Heft, near Hittenberg in Carinthia, and we now 
supplement these illustrations by some further views 
on the double-page engraving, which we publieh this 
weok, and also by viewa on the present and opposite 
pages. Since very considerable interest attaches to these 
engines and vory oxcellent results have been obtained 
with them, we intend to devote some further space to 
them in an carly issue, when our deacription wi 
enter fully into the constructive details ; at ent 
we shall only give a general outline of these en ines, 
atating as we advance the reasons and causes whic led 
to certain special arrangements in the design no only of 
details, but the disposition of the plant as at whole. 

In 1882 it became necessary at the atecl works, Heft, 
to replace an old Beasemer blowing engine by a new 
and more powerful engine, and Professor Riedler 
waa intrusted with the designs by the chief director of 
the company who own these works. - 

These old and well-known works are situated at a con- 
iderable distance from any railway station, at the foot 
of the Erzberg, and from the very excellent local ores 
manufacture ateel with the exclusive use of charcoal. 
The situation in a narrow valley unfortunately necessi- 
tated, in consequence of great scarcity of room, that 
previous to the erection of any new plant, some of the 
xisting machinery should be shifted and changed. 

Since the year 1865 a pair of horizontal Bessemer 
blowing engines, with two cylinders of 22,84 in, in dia- 
meter and 3 ft, 1,82 in, atroke, and blowing cylinders 
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of 27.95 in. diameter, running at from 70 to 90 revo- 
lutions, and fitted with rubber valves, had supplied 
the necessary blast. The valves had from the very 
beginning required frequent renewals, and the engines 
had by constant use become fairly worn out, re- 
quiring a most excessive amount of steam, which was 
supplied by one boiler heated by furnace gases and 
others fired direct by coal ; the latter had to be trans. 

great 
cost, 

The goneral conditions to be taken into considera: 
tion in designing the new engines, were dictated by 
circumstancea, and comprised the following points : 
Greatest possible reliability and absence of repairs, 
great economy in steam, re earth to the very limited 
apace at disposal, and finally the erection of the new 
engines, and the change of position of the old engines 
without materially interfering with the working. 

The penaraloonaltlous demanded (a)ablov __ . 

ressure of from 70 Ib, to 85 Ib. 
boiler pressure, should compress about 5500 cubic feet 
of air to 28 lb. to 35 lb. pressure; (b) the engines to 
work as economically as possible as regards steam ; and 
(c) to be of the compound condensing type, but capable 
of supplying sufficient blast of 21 lb. pressure without 
condensing, in which case, however, the two cylinders 
might be worked independent of each other both with 
live steam, The working out of this problem was left 
entirely to Professor Riedler without any intervention 
on partof the owners or manufacturers, the latter, 
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DETAILS OF BESSEMER BLOWING ENGINE FOR THE HEFT STEEL WORKS. 
CONSTRUCTED BY MESSRS. BREITFELD AND DANEK, ENGINEERS, PRAGUE; FROM THE DESIGNS Of PROFESSOR RIEDLER, MUNICH. 





TOS TTS Hd ahdowosecesGeESrOarerterisos 


5" Be tenlre + WAG nn. Ws 


Yy YI \ IG) 
ky YN \, 
y Y NY 


We 


= AD. .1-. 
a 


Mesars. Breitfeld and Danck doing all in their power 
to further the work, and execute the designs with 
despatch and accuracy, Onder these circumstances, 
notwithstanding considerable disadvantages and a 
very short space of time for execution, perfectly 
satisfactory engines were produced, as we shall show 
by results obtained Igter on. The plans had to be 
settled in a few weeks, and in another two weeks the 
details wore sufficiently scttled to permit the makors 
to start on the large pieces, since only seven months 
were available for building, erecting, and starting those 
igines. | 

the engravings already published on our two- 
page plate on July 18 and the further views this weok, 
the general arrangement of the engines will be at once 
understood. 

Standing at the flywheel, the high-pressure cylinder 
with a diameter of 35.24 in. lies to the left ; the steam 
from here, when working compound, passes through 
the superheater and from thence to the low-pressure 
cylinder, which is 4 ft. 1.6 in, in diameter, od from it 
to the injection condenser, placed with its air pump in 
vertical position in a pit between the two cylinders. 
The air pump is 21.27 in. in diameter and 29.53 in, 
stroke, and ia driven from a rocking shaft, coupled by 
means of links to the crosshead of the high-pressure 
piston. The air cylinders are arranged tandem fashion, 
one behind each of the steam cylinders, coupled to the 


“ts pred 
POE 
, ~ - Aaere 
¢t : 


‘ 
, 
. i 
' 
‘ 
‘ ‘ 
' 









oP 

Pe Pat ’ 
Nee eee 
. 8 ot hae 


Mh 


y 
7 AS a 
heh 


tila 
APA 


samo piston rods; they are 3 ft. 5.34 in. diameter 
each, and their stroke is 4 ft, 11.06 in. These engines, 
with « flywheel 22 ft. 11.59 in. in diameter, and a 


normal speed of only 20 revolutions per minute, 
thus insure great durability to the blowing cylinder 
valves. Since we intend to shortly publish further 
detail drawings wo will postpone the rest of our de- 
acription. 


THE PENISTONE DISASTER. 
To THE Knrtor OF ENGINEERING. 

Sin,—Sir Kdward Watkin is reported at the half-yeurly 
mecting of the 24th inst. of the South-Kartern Railway 
Company, toe have been asked by a propnietor whether the 
brake in use on the Suuth-Mastern Railway wae the same 
as that in use on the Mancherter, Sheffield, and Lincoln- 
akire Railway, and Sir Edward's reply, au givenin the 
three principal railway papors, is to the same effect, viz. ; 
“The chairman replied that the brake used on the South- 
Eastern was the vacuum brake, which waa the very best 
brake out. Tho brake spoken of in competition with it, 
viz., the Westinghouse brake, was, in his opinion, one of 
the most complicated and dangerous brakes that could be 
put into operation. The Westinghouse was worked with 
an air pump at a pressure of 90 lb. to the inch. This 
was on the engine, so that if the air pump were to explode 
—~and it waa not an impossibility—it would lead to # moat 
dreadful disaster. In the accident which had beon 
alluded to, the brake did its duty, The brake was on, 


oo, 
re 
a, eee 
Meir gp 
- 
: 


@ng--'- - --------——---- oe 


andthe carringes held together, and if, through Providence, 
the engine-driver gould have gone another G0 yards, the 
train would have got inte the cutting and there might not 
have heen a single injury.” 

Sir Edward ia a little apt to quote © Providence” in 
the wrong direction in furtherance of his own par- 
ticular views, and is equally fond of making dileat 
attacks upon anything or anybody that he may conceive 
to he antagonistic at any particular time, It is not tho 
first occasion on which he has made similar statements in 
regard to the Westinghouse brake (sce the report of the 
January meeting of the Metropolitan Kailway Company), 
and hia repetition of them at the recent South-Eastern 
meeting was no doubt prompted by the feeling that the 
vacuum brake had failed most unfortunately, whon it waa 
moat wanted to save life, in the course of the recent acci- 
dent at Penistone on the Manchester, Shofteld, and Lin- 
colnshire Railway. 

The Westinghouse Brake Company, however unwil- 
ling they might otherwise be to interfere at auch a time 
ia now bound in self-defence to reply to the above uncalled 
for and unjustifiable statements of Sir Edward Watkin, 
and I have to request on behalf of that company that 
you will kindly afford them a limited umount of space 
for that. purpose. 

Sir Kdward Watkin has hore pitted the ordinary non- 
automatic vacuum brake against the Westinghouse auto- 
mutic brake as worked on the North-Mastern, Creat 
Eastern, Brighton, Chatham and Dover, North British, 
Caledonian, Glasgow and South: Western, and other rail- 
ways in this country. Asa proof of the danger of em: 
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ploying the latter he tates that it is worked with an air- 
sump at a pressure of 90 lb. to the equare inch, and that 
if the air-pump or the angina were tu explode, it would 
lead to the most draadful disaater, Our answer, Sir, to 
this allegation is, that the Westinghouso sir-pump is 
worked by the steam from the boilor itself, which carries 
a prossure of 140 1b. or 150 Ib, per square inch, and sup- 
plies the eyncer of the engine ; and although there are 
Upwards of 11,000 of these air-pumps upon, engines in 
different parts of the world which are fitted with tho 
Westinghouse brake, and of which large numbers huve 
been working for upwards of ten yoars, not one of them 
has ever exploded, which is more than can be said for 
the boilers of the locomotive engines themselves. More- 
over, if an air-pump were to explode the damage to be 
feared from it would bo infinitesimal as compared with 
that of an explosion of the engine boiler. 

We can only a las that Sir Edward Watkin has 
vontured upon this absurd statement for the reason that 
ho could not find a better argumont, and that ‘any stick 
ix good enough to beat a dog with;” and the only con- 
clusion to be derived from it is that, according to Sir 
Jidward's views, the locomotive engine itself is a most 
dangerous appliance, and should no longer be employed 
on English railways, 

In disproof of Sir Edward Watkin’s other assertions 
wo cannot do better than refer to Mr. T. i. Harrison's 
notes* on the working and maintenance of the Wosting: 
house brake on the North Kastorn Railway, which wore 
ea tha by you on page 71 of your issue of July 18 

o railway enginoor in this country can be considered 
Invre competent, more impartial, or more independent 
thun Mr, Harrison, and his testimony on this subject is 
the most valuable that could be adduced, us it has been 
compiled by himself unsolicited, for his own information. 

But what ia of still greater intorest to the general 
public is the action of the vacuum brake in the Penistone 
accident, and the results that would have been obtained 
if the train to which this disastor happened had been 
fitted with the Westinghouse brake. The facts of the 
cuae are briefly these; the crank axle of the engine failed 
whilst the train was running at ite usual high spocd near 
the Bullhonae signal-box. The ongine of the train ran 
upwards of 320 yards before it came to a stand, with the 
tender and the horsc-box still attached to it, The other 
vohicles of the train were more or leas damaged or de- 
atroyed after running upwards of 200 yards from the point 
at Which, according to the evidence, after the fracture of 
the crank axle, the vacuum brake waa applied. This dis- 
tance of 200 yurds was sufficient tu bring the train to a 
stand, aa shown not only by experimonts specially tried on 
difforont lines of railway, but also in the ordinary work- 
ing of the Westinghouse brake on every line on which it 
in In daily uso for every stoppage of every train, which is 
wu fitted, The ongine and every vehicle of this particular 
truin might, and would, vither have heen brought to a dead 
stand within these 200 yards, or the speed ut the end of 
the 200 yards would have been so much reduced that 
none of the carriages would have boon damaged, and that 
no man, Woman, or child would have been injured, 
Major Marindin, the Government inspector, himaclf says ; 
‘* Had the brake been automatic 1 think there is no doubt 
that the rear vehicles would have gona over the bank at 
very much legs speed, even if they had not been stepped 
before going over,” If there is any doubt on this subject, 
lot a train, fitted with the Westinghouse brake, similarly 
constituted, be removed from the kame spot, and let it he 
axcortained within what distance such 4 train eonnine the 
namie speed could be stopped. Surely, Sir, the frightful 
loss of life and injuries which have been sustained by so 
many passengers would justify this susily made experi- 
ment. ‘ 

One point to which we should not, in conclusion, omit 
to refer is this, that when a coupling faila between two 
carriages or ulwewhere, or if the brake apparatus is injured 
in axy way, thore is no brake power left on a train titted 
with this vacuum brake, whereas, when a coupling fails 
on any portion of a train fitted with the Westinghouse 
brake, or should any part of the eae be damaged, 
the brake blocks are epee with full force to the engine 
and overy wheel throughout the train. 

I may add that during three years and nine months 
there has been an increase in the sales of Westinghouse 
automatic brakes of $276 sets of apparatus for engines and 
40,503 for carriages and wagons, there being altogether on 
April 80 last 11,553 sets for engines and 63,005 for carriages 
and wagons. These figures should in themselves be 
sufficient refutation of Sir Edward Watkin’s groundless 
accusations. Yours ~ > 
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APTEYN, 
Manager and Secretary of the Westinghouse Brake 
Company, Limited. 
Canal-road, King’s Cross, London, N., 
July 28, 1884, 
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ROLLER MILLING. 
To THE Eniton OF ENGINEERING. 

Sit—Though not the writers of the article in your 
issue of the llth inat. (which Mr. Simon has thought fit 
tu criticise), we are evidently the objects of his special 
attention, and perhaps you will kindly permit us a wo 
or two in reply, 

We wish tu bear teatimony when Mr. Simon approaches 
a fact, and admit the mills in question are the firet which 
have been fitted with our «system in its complete form ; 
this ix generally known in the milling trade, at the same 
time it is as well known that our expericnce of gradual 
reduction milling dates quite us fur buck as the time Mr. 
Simon tixes for Ate early experience. We have been since 
then advocating cortuin pneu ag of quite as much im- 
portance as rolling, which are ombudied in our system, an 
not now wholly disregarded in tho many milling systems 
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* See ENGINEERING, page 71 ante. 
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offered. We have not had the same gond fortune in 
xecuring orders as Mr, Simon, but the inference that we 


may be of those “who sprung up after him” does not 
belong to us at all, for we have not sought to make him our 
model in any way. 

We freely admit Mr, Simon has fitted and is fittin 
many mills on the roller system ; but uo right-mind 
inilling engineer would pear soee him his success, if only 
he would Jet that content him ; it is easy to see he is not 
the most likely or unprejudiced person to pass an opinion 
on mills fitted by a competitor. ‘' In the mills he starts 
now,” it is gratifying to learn thoy are so rapidly built 
and go off with such wonderful success; but if, after a 
the experience of his syatem he has had, he cannot count 
on a good start, When can he? Tho other portion of his 
letter calla for little remark, most of it appears ian the 
shape of advertisements in other papers, 

Wu, however, obsorve he has converted a prominent 
Tondon miller to the roller milling system, and wo wish 
him the success with his first complote roller mill in 
London, that he neither seems to have wished nor antici- 
pated for us. Yours truly, 

THOMPAON AND WILLIAMSON, 

Wakefield, July 30, 1884. 


To Tuxe Eviron OF HNGINKENING, 

Sin,—Under the above heading in your last issne we 
notics vn lotter from Mr, H. Simon, in which he takes 
credit to himuelf of being the Introducer into this country 
of ryatema of flour milling without tho aid of millstones, 
and that apoaking generally, his systein, beyond any 
doubt, is the most important, 

We must take exception to both these assumptions. 
For before Mr, Simon had a plant working in this country 
in which stones played no part, Messrs. Nage) and 
Kaemp's system had been introduced into two mills here, 
viz., that of Messrs. Eisdell and Soundy, Reading, 
started December, 1878, and Messrs Pattinson and 
Winter, started March, 1879. And as regards the output 
of the mills now running, or about to run his system, 
150,000 sacks por weck, we venture to say that this 
capacity is greatly exceeded by those at present working, 
or about to work the aystom of Mossra, Nagel und Kaemp ; 
but we du not take credit tou ourselves as being tho re- 
alee of the mort important plant in this respect, 
or we are aware that there are others that can buast a 
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cunsiderably larger weekly output, 


eare, Sir, yourstruly, | 
SANDERSON AND GILLESPIE, 
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THE FOUNTAIN DISPLAY AT THE HEALTH 
EXHIBITION, 
To THe Eviron oF HNGINEERING. 

Sin,—As the name of our firm was omitted from the 
graphic description given in your last number of the illu- 
mination of fountains and water works at the Hoalth 
Exhibition, you will greatly oblige us by stating in your 
next issue that the electric apparatua used in signalling 


was supplied and fixed by 


Your obedient servants, 
J, AND W. E, ARCHBUTT, 
London, July 30, 1884. 
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WIND PRESSURE. 
To THE Enprron or ENGINEERING. 

Sin, —The suggestion of T. A. G.” to measure wind 
pressure by means of barometers placed before the sur- 
faces of my scheme will not answer, as the rising of the 
mercury in the tube of a barometer will have an action 
analogous to that of a spring behind a surface, and so vase 
off andden pressure, and this I wish to avoid. A homely 
illustration will convey what | desire, 

Take, for instance, an ordinary machine—common at 
country fairs—for the Labing of the power of » man when 
striking a straightforward blow with his fist, If we were 
to do away with the apring behind the buffer and replace 
it with a weight hung over a pniley—the striker to raise 
the weight instead of compressing a apring—the inertia of 
the weight would cause the striker to feel a far greater 
concussion and pressure than would be experienced when 
exerting his foreo uguinst a spring; and this pressure 
against inertia and comparative rigidity of structure is 
actually what we require to know in engineering. 

If we had good wind velocity measures we might caleu- 
late pressures aa by the ‘ heads” velocities could sustain ; 
but before, or in front, of surfaces impinged upon by 
currents thero are heaped up conical and pyramidal, &c., 
shaped muases of air, which somewhat mitigate pressures, 
and, as we cannot, theoretically, value their influences, 
I prefer my “ dead weight” lifts, which will show what 
actually occurs in Nature. Theory has gone a long way 
too far in modorn times; let us hark back to sound experi- 
ment and just infercuces therefrom, 

Yours truly, 
(+, PINNINGTON, 

28, Chichester-rtreot, Chester, July 30, 1884, 
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rd | THE MECHANICAL EQUIVALENT OF HEAT. 


To tux Enpirok OF MNGINEERING. 

Str,—I hope it may not be considered impertinent in 
me to express a desire that, before entering on the ques- 
tion of wind prossure, My. Pinnington would now favour 
un with the account of his equivalent and how it is 
obtained and proved, which I understood him to promise 
in his letter in your issue of April 11, as soon asx the ques- 
tion there asked hud been solved by a direct: method. 

Aa for the ‘‘ mistake” which he, in his letter in your 
issue «7 July 4, says that I make, I can only state it as m 
opinion shat the work done by 772 lb. descending throug 
a distance of 1 ft. amounts to 772 foot-pounds, no matter 


whether this work is spent solely in overcoming the inertia 
of the falling body itself, or partly in raising somo other 
weight ; or whether it is apent in increasing the tompera- 
ture of somo gaseous body, as in the case in question. 
Also that the amount of the work is in no wise affected b 
the time occupied in the descent, Apuvlogising for intrud- 
ing sv far on your space, 
1 remain, yours faithfully, 
Glasgow, July 28, 1884, iH. 
See 


ROYAL CORNWALL POLYTEOHNIC 
SOCIETY. 
To THk Evitor oF ENGINEERING, 

Sin,—Iu the now catalogue lately issued by Messrs. 
Tangye Brothere I find s note as to an award by the 
above Society that may load to misconception, J refer to 
the statement that the apecial gold jubilee medal of the 
Society war awarded to the ‘' Robson” gus engine, the 
Wilson” gas producer, and Tangye’s now doukey feed 
pump. Nowthis modal was not awarded to any one of 
these three particular exhibits, but to the whole collection 
exhibited by Messrs, Tangye on the ground of tho 
‘‘oxtent, utility, adaptation, and practical value of their 
exhibits.” Had this medal not bean thus awarded for 
their exhibit as a whole ‘' the judges would have awarded 
a first silver inedal to the new gas engine shown by this 
firm, and second silver medals also for their gas producer 
and new donkey feed pump” (the clauses in inverted 
commas 1 quote verbatim from page 61 of the Report of 
the Royal Cornwall Polytechnic Society for the your 
1882, boing the year when the collection in question was 
exhibited by Messrs, Tangye) 

Inclosing my card, fam, Sir, yours truly, 

ONE OV THE JUDGES, 
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THE CARDIFF FLOATING DOOK. 
To THE Kprror or ENGINEERING, 

Sir,—The floating dock illustrated in your issue of 
July 18, seoms to involve some considerations of tho 
moans of raising and lowering the dock with a vessel on 
over the blocks, 

It would probably be interesting to some of your readers if 
they could see the exact method of working ; for instance 
the stability of the dock with a vessel on and just raise 
above the water as in Fig, 1; with a vessel on and partly 
borne by the dock as in Fig. 2; and with a vessel on 
ready for Pie os in Jig. 3. It would seem that any 
tendency of the dock to cant with the vessel on, ts 
entirely taken by the system of side beams on tho prin- 
ciple of the parallel rule. Now, upon a vesse] being taken 
on the dock, unless the vessel is very exactly placed over 
the centre of buoyancy or lifting powor of the dock, there 
will be a tendancy, directly the weight of the vossul is 
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borne by the dock, for the lattor to cant over or tilt to the 
side of the excess. A strain will then be set up on this 
parallel motion, and it would seem that it is possible for 
the parallel rule to slide up, and still further tend to cant 
the dock and vessel. It would be interesting to see how 
the system of automatic admission of water to one side 
will in any way counteract this tendency to cant up and 
move the parallel rule, and-whether the water admitted 
tu the sides at all would not be acting upon and helping 
to this canting or inclining motion. 

T should like to see the principle oxplained, having 
taken # certain intorost in the matter from your illustra: 
tion and description of the dock. 

I am, Sir, your obedient servant, 

Charlton, July 21, 1884, J. A. 
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INFORMATION WANTED. 
To THE EpiIton OF ENGINEERING, 

Srr,~-Can you or any of your readers give mo, or in- 
form me where J will find, accurate information as to the 
frictional resistance of different kinds of earth (sand, 
gravel, clay, &c.) on the surface of cast and wroughit-iron 
piles, while being screwed down into the earth ? 

In the caso of screwing a pile sy much power is re- 
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quired to overcome the friction on the vertical surface, | special survey for Captain I. Davies, of Liverpool, and iy 


and so much to drive the thread into the ground. I wis 

to ascertain how much power is lost in overcoming the 

friction. 
July 25, 1884, 
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TRIAL TRIPS AND LAUNCHES, 

On Thursday, July 10 Messrs. E. Finch and Co, 
(Limited) launched from their yard at Chepstow an iron 
screw steamer, built to the order of Messrs. W. Williams 
and Son, Newport, and intended to be used by them as a 
passenger stoamer in the Bristol Channel, and also for 
towing purposes. She has bean designed with a view of 
obtuining great speed and ae Her principal dimen- 
rion’ are: Length over all, 05 ft.; extreme beam, 18 ft. 
lin, ; depth moulded, 10 ft. 14 in. She is fitted with five 
water-tight compartmonts, with wheel-houre, and steam 
windlass, Sho will be supplied by the builders with 
engines of 90 hurse-power nominal. 

Qn Saturday, July 12, there was successfully launched 
from the shipbuilding and engineering works of Measrs, 
Oswald, Mordaunt, and Co., the Alexandra, a une iron 
sailing ship of 2500 tona register, built under the superin- 
tendence of Mr. Maloolm to the order of Mr. John Coup- 
land, (zoncote Hall, Leicester, of the following dimen- 
sions: Jxtreme length, 322 ft., breadth, 41 it. 3in., depth 
of hold, 24 ft. 9 in. 


On Tuesday, the 15th July, Mesars, Lobnitz and Co., 
Renfrew, launched a screw steamer named the Magnus, 
a veasel measuring 200 ft. by 34 ft. 4 in. by 17 ft. 6 in. 
and built to the order of Mr, lL. H: Carl, of Copenhagen. 
She is being fitted by the builders with compound engines 
of 160 horse-power nominal, She ie the tenth vexsel built 
for the same owner by Messrs. Lobnitz and Co, 

The handsome steel screw steatnor Thoraa, recontly 
built by Messrs. Barclay, Curlo, and Co., Whiteinch, 
nuar Glasgow, wont on her official trial trip on the same 
day. She is owned by Mesars, James Currie and Co., 
Leith, and is intended for their Copenhagon and Chris- 
tianeund trade. She is a vessel uf 1370 tons register, and 
monsures 247 ft. by 33 ft. by 23ft. Sho has accommodation 
for 46 first-class passengers, together with ample room for 
recond-class and emigrants, and very complete fittings for 
the carrying of cattle. On the measured mile the Thorsa 
attained a speed of over 13 knots per hour. 

Also, on the same day, the screw steamer Elm, the 
latest addition to the well-known channel fleet of Messrs. 
Aloxander A. Laird and Co., Glasgow, ran her official 
trial trip on the Firth of Clyde. She haa heen built by 
Menara, A. and J. Inglis, Pointhouse, Glasgow, and 
measures 182 ft. by 27 ft. by 12 ft. 9 in. She was 
fitted by her builders with onginos of 780 indicated 
horse-power, having cylinders of 26 in. and 50 in. in 
diameter, respectively, with 3 ft. atroke, A mean spoed 
of 12,24 knots was attained on the measured mile, bein 
three-quarters of a knot in excess of the speed anticipate 
by the owners. 
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The screw steamer Gran Chaco Argentino, a vessel 
recontly built by Messra, Aitkin and Mansel, Glasgow 
for Messrs. Torrado and Molers, of Buenos Ayres, ha 
hor trial trip on Thursday, the 17th of July. With 
half her cargo on board she attained a mean speed of 
upwards of a knots, which was greater than that con- 
tructed for. She measures 200 ft. by 28 ft. by 18 ft. 9 in., 
and is a vosaol of 750 tons groan, er engines were sup- 
plied by Messrs. Hutson and Corbott, Glasgow, The 
vossel is fora line of stoamers trading in the River Plato, 
butween Buenos Ayres and Rosario de Santa Fe. 


Qn Saturday the 10th of dan Mosers. Ramage and 
Ferguson, Luith, launched the Otter, a steel twin-screw 
ateamer which is intended for combined evcbig er and 
towing traffic in Queensland, her owners being Mesura, 
Webster and Co,, Brisbane. She has been especially 
designed for great speed and efficiency in towing, and 
moasures 128 ft. by 21 ft. by 11 ft. She will be propelled 
by two seta of rhage engines, having cylinders 
y in. and 30 in, in diameter, reapoctively, with stroke 
of 20 in, 





On Wednesday, the 2rd of July, Messrs. Pearce 
Brothers, Dundee, launched the Herald, a steel screw 
steamer of 80 tons gross register. She has been built 
under special survey to the order of Messra Stone 


Brothers, Auckland, New Zealand, and measures 180 ft. 
by 28 ft. by 13 ft. Sheeis to be employed inthe New 


Zealand coasting trade, and is tho first cf a fleet of 
steamera by which Messrs. Stone Brothers are about to 
replace the sailing craft with which they hitherto con- 
ducted their coasting trade, 





Messrs. Murdoch and Murray, Port-Glasgow, on the 
following day launched the Hspord, the last of throe sail- 
ing schuonors built by them to the order of the Argentine 
Lloyd's. She is a vessel of 247 tons, and measures 180 ft. 
by 31 ft. by 8 ft. 


Also, on the following day, Messrs, Russell and Co., 
Port-(ilasgow, launched the Wynnstay, a handsomely 
modelled iron sailing ship of 2500 tons deadweight carryin 
capacity, built to the order of Messrs. D, W. Davies and 
Co., Liverpool, and intended for the San Francisco trade. 





Mensrs, Ruasell and Co. also launched on Saturday, the 
26th of July, from their shipyard at Cartadyke, Greenock, 
the General pagenibes a sigur sour marted iron 

iling ship o Ons grouse ster, and measuring 
274 te by 40 ft. by 24 ft. She has been built under 
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tu be employed in the Australian passenger trade. 


On Monday, the 28th of July, Mesars. M‘Knight, 
M‘Cradie, and Co., Ayr, launched an iron screw steamer 
named the Coila. She is a vexsel of 350 tons grossa register, 
and has been built to the order of Mesars. Thoinas 
M'Laren and Co,, Glasgow. She is intended for the 
general conating trade, and will be fitted with machinery 
by Mesars, John Gilmour and Co., Glasgow. 
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NOTES FROM THE NORTH. 
GLasaow, Wednesday. 

Glasgow Pig-Iron Market.—No change was reported in 
tho pig-iron market last Thursday, and any business thut 
took place was done at dls. 34d. cash and 454. Sdd. one 
month, Tho market was very quiet on the following day, 
and prices again remained practically unchanged over the 
whole day. Prices experienced an advance of ld. per 
ton on Monday, the market being somewhat stronger. 
The closing rates in the afternoon were 41s. fd. cash and 
41s, 7d, for sellers, with buyers offering pd. por ton lower, 
Yesterday's market was very firm, and prices advanced 
d. perton, reaching a rine of a on the two duys. 
ransactiond were reported on forenoon "Chunge at 
41x, 44d, to41s, 54d, cash, also at dls. Ghd. to dds. 7Ad. one 
month, the close being buyers ul the top quotations and 
sellers wanting 4d. por ton more. Business was dune in 
the afternoon at 41s, Gd. and 41, Gad. cash, alsu at 41s, 8d. 
to 414. 9d. one month, and the close was wellors at 41a. Odd. 
cash and 41s, 84d. one month, and buyers at dd. per ton 
under, Some change took place to-day, and closing 
quotations were sensibly under those of yesterday. 
Susiness was transacted during the forenoon at 41s. 6d. 
down to 41a. 44d, and back to dls. 54d. cash, also 
at 414, 8d. down to 41s, (il, and buck to 41s, 7d. one 
month, the closing prices fur sellurs being 41s. b4d. and 
41a, 74d. cash and one month ruspectively, with buyers 
offering 4d. per ton less, Little change took place in the 
afternon and the closing quotations for sellers were 
4)y. Gd. cash and 41x, 8d. one month, with buyers at 4d. 
less per ton. Comparatively little business has been done 
in warrants during the past wevk, as*the outside investors 
are still much averse to subareing in spacilative purchases 
of pig iron, notwithstanding the very low prices now 
ruling ; and any husiness that is being done from day to 
day is almost entirely contined to the trade, The inquiry 
for makers’ iron is moderately good, and prices display 
very little variation. It cannot be said that the languor 
that has for so long surrounded the home trades haa in 
any way been reduced, fand the reports from the United 
States and the Continent are still exceedingly unsatisfac- 
tory ; from Canada, however, some improvement is re- 
ported. There are now 94 blast furnaces in actual opera- 
tion a8 compared with G6 lust week, one having been 
dumped out at the Shotts Tron Works and one at the 
Langloan Iron Works. At this time last year there 
were 115 furnaces in operation, Last weok's shipments 
amounted to 10,815 tons, as compared with 8706 tons in 
the preceding week, and 14,068 tons in the corresponding 
week of last year, They were as follows: To Canada, 
901 tons 3 to the United Stutes, 1060 tonas to India, 100 
tona’s to Australia, &c., 300 tons; to France, 1020 tons; 
to Ttaly, 1375 tong; to Germany, 6f) tons ; to Holland, 
022 tons; and lesser quantities to other countries, with 
none to Russia, The stock of pig iron in Messrs. Connal 
und Co.'s public warrant stores stood yerterday afternoon 
at 687,581 tons, as ayainat 687,831 tons yesterduy wook, 

showing a decrease of 250 tons for the weuk. 


Shipment af Patent Slip and Steamer for Patayonia— 
Messrs. Kincaid and Donald, ongineers, Greenock, have 
lately shipped the patent!slip formerly belonging to Mr. 
Watson, of the latybaii Boiler Works, for conveyance 
to Patagonia, South America, where it will be erected for 
the conveniones of small steamers requiring an overhaul 
in that part of the world, The paddle steamer recently 
builtin afield adjoining Messrs. Kineaid and Donald's 
works, after boing tuken to pieces, waa shipped on board 
this vessel also for conveyance to South America, 


Kinghorn Shipbuilding Yard,--Thero is now a prospect 
of operations being continued at Kinghorn Shipbuilding 
Yard, an offer by Mr. G. A. Koy, one of the partnors of 
the bankrupt firm, to purchase the trust estate at (is. per 
1/7. having just been made to tho erediturs and accepted. 
Mr. Key isallowed till October 1 to moet the offer, failing 
which the arrangement iv to fall, and the estate is to be 
wound up by a trustes, Tt is daha believed that Mr. 
Key will be uble to overcome tho difficulty, and that when 
once trade has revived, Kinghorn Shipbuilding Yard will 
again be busy. 


Sundpoint Shipbuilding Yard, Dumbarton.—The ship- 

ard which belonged to the bankrupt firm of Messrs. Henry 

urray and Co,, Dumbarton, and which has laid idle for 

a short time, has just beon purchased at a public sale by 

Messrs. Babtic and Craig, solicitors, Dumbarton, for a 

client, whose name in the mean time is a aaa known. 
Tho sum paid was the upset price of 10,000/. 


The Greenock Sugar Refineries. -~At a moeting of the 
Greenock sugar refiners held on Monday, it was agreed to 
reduce the output of sugar by about 700 tons per weck 
which is about 15 per cent. of the total quantity rofinud 
in Greenock per woek. Of Inte the weekly output has 
bean about 5200 tons, There aro some fourteon or fifteen 
sugar houses in that town, and two or three of them, 
which are vory large, have a refining capacity of about 
1000 tons per woek. 


The Shipyards.—The fair holidays having now come to 
a close, must of the shipbuilding yards on the Clyde have 
resumed work, but thero are at least two or three, if not 
more, that will not be re-opened til] Monday of next woek. 
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Fifeand Claekmnannan Miners.--There seems to he a 
probability of another strike arising at one of the Tife- 
shire collieries, not on aceount of wages, but in conse: 
quence of two of the workmen having heen made martyrs 
in a case lately raixed in the Sheriff Court to challenge 
the legality of the “Billy Fairplay’ system of wedge 
the coula brought to the pithead: In the event of the 
threatened atrike being declared, it is probable that the 
coalmasters of. Fife and Clackinannan will declare a 
general lock-ont, 


Gus Managers’ AMeeting.—On Thursday of lust week the 
annual meeting of the North British Association of Gas 
Managers tovk place in Glasgow, under the presidentship 
of Mr. FT. Linton, manager of the Leith Gas Works. 
There were several interesting communications made to 
the mecting, which was in all respects a very successful one, 
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NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesdiy, 

The Cleveland Iron Market, —Y esterday there was only 
& small attendance on Change at Middlesbrough and the 
tone of the market was very quict. No, 3 Cleveland pig 
iron wad quoted 36s, Ud. per ton, and No. 4 forve was 
offered at 346, bd. to 855. These prices were considered 
quite nominal, and only trifling lots changed hands, Ship- 
ments are not equal to what they were last month, and it 
is feared that when the Cloveland Tromuastera Associa: 
tion issue their returns for July it will be found that 
makers’ stocks will have increased very considerably, ‘Nhe 
policy of restriction is still adhered to by the jroumusters 
eollectively, but individually there are differences of 
opinion, and merchants believe that the doctrine of the 
survival of the fittest, however unpalatable, will in the 
and prevail, 


The Manufactured Iron Trade.— There is no change in 
the prices of manufactured iron and only a limited busi- 
ners is being done. Many of the works are only partially 
occupied and a great many men are out of employment. 
Owing to the general slackness in the shipbuilding trade 
on the northern rivors there ix next to nothing to do for 
the angle wud plate makers, The Tyne is more faviturauls 
off than the other rivers, but with that exception the 
shipbuilders and enyvineors in the northern counties find 
it mort difficult to obtain orders, 


The Steel Trade The steel trade is suffering from the 
general uepEeeeinn i Mersrs, Boleckow, Vaughan, und 
Go,, of the Eston Steel Works, Middlesbrough, are unable 
to obtain orders to keep their enormous plant in full opera- 
tion and they have closed the works. Lt is hoped that 
work will soon be resumed. 


The Proapects of Tradv.—Trade prospects were never so 
bad during the past ten years ws they are now. Wages 
are down to the lowest puint, and the Aneirinedt economy 
of production hax beon practised to the utmost extent, 
Time seems the only remedy for bud trade. All tho 
idle ships laid up must be afloat before capitalists will 

ive out orders for new vessels, It is hoped that tho 
iarvests Will be so good as tu give un impetus to trade. 


The Coal and Coke Trades,—There is no alteration in 
the fuel trade. 
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NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday, 

Brown, Bayley, and Dicon (Limited). —A general vet 
ing of the shareholders of Brown, Bayley, and Dixon 
(Limited), has beon held at the Royal Victoria Station 
Hotel, Shutliedd. The meeting was called bythe Jiqui- 
ators, Mr. HE Barber and Mr. William Th Peat, ‘for 
the purpose of having the account of the liquidators, 
showing the manner ino which the winding up of the 
wiiairs of the company had been conducted, and the pi- 
perty of the company disposed of, laid before the ¢om- 
pany, and hearing auy explanation that may be given by 
the liquidators.” ‘The meeting, to whieh representatives 
df os press Were not admitted, was stated to be purely 
ormal, 


Mesasra. Briggs and their Collicr,.—The men at the Don 
Pedro pit, of Messrs, Briggs and Co,, Normanton, have 
returned to work after being on strike for a fortnight, 
The reason of the dispute which terminated ao abruptly, 
was that 200 men were served with notices for leaving their 
work without giving notice, The company claimed 
21, 18s. dd. fur euch man. Several alterations will be made 
in the mode of working, but the short-ligitning in the 
afternoons will be continued as before, Unless the short- 
lightning question be remedied, it is believed the men will 
give a fortnight's nutice shortly. 


Depression in Shefiield Trade, —There areno good accounts 
to hand from any travellers eugarod in the Shettield 
trudes, Both continental and home buyers are slack of 
work, and theres being universal complaint, the whole of 
those complaining cannow be wrong, Cual at the pit 
mouth is only realising $a, Od, per ton for best, and this 
in a criterion not to be despised. 
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Wark Surp.y oF GteLona, ~ Colonel Sargood, the Vie- 
torian Minister of Water Supply, has opened a supplemoen- 
tary source of water supply for Cieelong, A weir has been 
constructed across the eastern branch of the Mooraboul 
about four miles from Ballan, and by this maans atorage 
capacity is obtained for 12,000,000 gallons on an area of 
about six ucres, The water snpply of Geelong will thus 
he increased from between 300,000 and 400,000 pallons 
daily to 500,000 gallons daily. The guthoring ground of 
the two reservoirs per and Lower Stony Creok has 
proved too limi “rea, and this rondered the new 
works necessary. 4 Pave cost about 21,000/. 
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Tue Late Sim Wruitam Stratens, -The executors of the 
late Sir William Siemens have arranged for the con- 
tinuance of his precise asa consulting engineer by tranus- 
ferring his ob peuue or rights, including his patents 
for regenerative furnaces and iron, steel, and glass pro- 
casaes, to his brother, Mr. Frederick Siemens, who was 
co-inventor of the regenerative gas furnace, and has since 
been continuously cnyaged in its development, 
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Sourn AMERIOAN Rat~wavs,—The Andine Railway has 
been completed to Mendoza, the capital of the provinos of 
that name, and lying at the foot of the Andes. The new 
line crosues the South American continent stretching 
from the Parana to the Cordille # zone of immense 
natural wealth is thus thrown opel, and the traffic on the 
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line promises to be large. Mendoza covers an area of 
about [000 square leagues at the foot of the Andes, with a 
population estimated at 150,000 souls, The rivers Men- 
doza, Tunuyan, Desaguadero, Diamanto, and Atuel, 
irrigate over 1000 square leagues of the province, and the 
soil is so bountiful that the yield is often a hundred-fold, 
Tho mineral wealth of the province in also great. 





THE VEREIN DEUTSCHER INGENIEURE. — The twenty- 
fifth general meeting of the Verein Jeutacher Ingenieure 
will be held this autumn at Mannheim from September Jat 
to 3rd inclusive. Some of the most interesting public 
works, the harbour, water worke, &c., and 8 number of 
private manufacturing establishments, will be visited by 
those of the members who avail themselves of this oppor- 
tunity. Of the more important subjects to be discussed 
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at the meeting we may montion the reports of specia 

commissions appointed to investigate the law of indus- 
trial protection (patent law, registration of trade marka, 
&c.), inveatigation on atoam boilers and engines, and prac- 
tical education of young engineers, Papers will be read 
by Professor Dr. Engler, “On the present State of the 
Aniline Colour Industries ;” Mr, O, Smreker, ‘On a New 
Method for the Direct Measurement of Speeds ;" Pro- 
fessor Herrmann, “The Graphical Treatment of the Me- 
chanical Theory of Heat;” Mr. L, Post, ‘ The Industry of 
Mannheim and Surroundings,” and others. This Society 
is one of the largest scientific bodies, numbering now over 
5100 members and having 29 branches in various districta. 
Further particulars of the meeting may be had on appli- 
cation to the chief secretary, Mr. Th. Peters, Kurfiirsten- 
strasse, 89, Berlin, W. 





ENGINEERING, Ave 


NEAR HUTTENBERG, CARINTHIA. 


BUR RIEDLER, MUNICH. 
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AGENTS FOR “ ENGINEERING.” 

Barer: P. Bailly, 12, Rue du Parochouin, Bruseeis. 
Bunuu: Messrs. A. Asher and Oo., 6, Unter den Linden. 
Camorra; G. OC, Hay and Oo. 
EpinsvrneoH: John Menzies and Co., 12, Hanover-street. 
Francs: Veuve J. Boyveau, Librairie Etrangére a, Rue de la 

Banque, Paris; M. Em, Terquem, 16, Boulevard St. : Paris. 
Guaseow: William Love. 
Lurrsie: Alphons Dirt. 

F. A Brocka 


us. 
LrvergrooL: Mrs. Taylor, teens Stage. 
Mancuuatar: John Heywood, 143, 
Ostaxp; Kirkland and Cope. 
ROTTERDAM ; H. A. Kramers and Son. 
UniTEp Status: John Wiley’s Sons, 15, Astor Place, New York. 
Vienza;: Lehmann and Wenzel, Kirntnerstrasse. 


Advertisements intended for insertion in the current week's 
issue must be delivered not later than 6 P.M. on Thursday. The 
charge for advertisements is three shillings for the first four lines 
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red to receive advertisemente for ENGINEBRING, and will afford 
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NOTICE OF MEETING. 

Tim INATITUTION OF MKCHANIVAL ENGINBBRS.—Tho summer mivcot- 
ing will commence at Cardiff on Tuesday, August 5, affd will ter- 
minate on Saturday, Aucune 9. The following papers have heen 
offered for reading and discussion after the address of the Presi- 
dent, Mr. I. Lowthian Bell, F.R.S.: “On recent Coal-Shipping 
Machinory at the Bute Docks, Cardiff :” by Mr. John McConnoshic, 
of Cardiff,‘ Description of the naw Locomotive Kunning Shed at 
the Taff Vale Rullway at Cathays, Cardiff \” by Mr. Charles Hurry 
Riches, of Cardiff. ‘‘ Doacription of the Francke* Tina’ or Vat Pro- 
cous for the Amalgamation of Silver Ores ;” by Mr. Rdgar P. Rath- 
bone, of London, ‘On the Use of Potroloum Refuso ag Fuel in 
Locomotive Enyines ;’ by Mr. Thomas Urquhart, of Russia. ‘On 
the Causes and Remedios of Corrosion in Marine Boilers :” by Mr, J. 
Harry Hallett, of Cardiff. ‘“‘On the Mincral Wagons of South 
Wales;" by Mr, Alfred Slator, of Gloucester, ‘'On the Applica- 
tion of locke Moncks to the Working of Railway Signals and 
Pointa ;” by Mr, Illius A, Timmia, of London, Tho proceedings 
will commence at 10 a.m., on Tuesday, b ion in the 
Cardiff Public Hall, by tho Mayor, This will be followed by the 
reaidontial address, and after luncheon, by a visit to the Cardiff 
ocks, and the works in the neighbourhood, In the ovening 
thore will he a dinner by invitation of the Marquis of Bute, On 
Wedneaday morning papers will be read, and in the afternoon 
there will be alternative excursions to four collieries on the Taff 
Vale Railway, viz., the Great Westorn Colliery, Lewie’s Morthyr 
Colliery, the Cymmer Colliory, and the Liwynypia Colliery, 
Afterwards members will visit Penarth Docks and Windsor 
Gardens (by invitation of Lord Windsor). On Thursday morning 
there will be an oxcursion to Dowlais and Cyfarth{s Iron Works, 
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and in the evening a conversazione at the Cardiff Free Library. 
On Friday Rhymney and Ebbw Vale Iron Works, Abercarn Tin 
Works, and Newport Dovks will be visited, dinner boing provided 
by Sir George Elliot, at Newport, The proceedings will conclude 
on Saturday by an oxcursion to the Severn Tunnel. A largo 
numbor of works in the neighhourhood will be open to inspection. 
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PRIVATE BIL], COMMITTEES IN TILE 
LORDS. 


THE recent inmotion of Lord Rosebery for the 
appointment of a Select Committee to consider the 


best means of promoting the officioncy of the House 
of Lords, although it occasioned an animated and 


interesting discussion, proved abortive, if for moe 


other reason than that the motion did not sutticiently 
indicate any particular object to which the attention 


of the proposed Committee was to be directed. 


By no means the least noteworthy feature of the 
debate, at the present period of the House’s history, 
was the tacit esprit d@’corps inherent in all tho 
speakers, ee of politics, which clearly indi- 
cated that in their estimation at loast the traditional 
thanksgiving fur their exiatonce remains in force 


and has atill a numerous and faithful following. 


It is not, however, vf the public duties of the 


Lorda, whother efficiently performed or otherwise, 


that we desire to speak ; stump demagogues will 


insure their clionts an ample supply of talk upon 


that head; our theme runs svlely in the private 
business direction, where we venture to suggest 
that ‘‘some slight readjustment, if not new ma- 
chinery,” as Lord Rosebery puts it, might in- 
dubitably increase their efliciuncy, and at the same 
time be highly advantagoous to those who aro pro- 
Moreover, 
our case differs from Lord Roaebery's in that we 
have something definite to point to, while the 
remedy lies within easy reach of those who can 
apply it without the aid of further powers than they 


fessionally concerned in conducting it, 


already possess. 


Casual reference was made by several peers to 
private business, and we may remark in passing 
that, as regards joint committees, the idea of their 
utility, not to say necessity, appears, by what 
transpired, tu have taken effectual root in ground 


where it may some day ripen into operation. 
For many years past the Standing Orders of tho 


two Houses have been practically assimilated, and 
a move in the right direction will assuredly be 
effected whon the rules and regulations underlying 


those ordinances aro rendered similarly identical 
by stamping out the defective portions on cither 
side and adopting as a mutual code what is best of 
both departments, 
In justice to the Upper House wo must mention 
that in some respects its private business arrange- 
monts are in advance of its neighbour. For in- 
atunce, the daily Minutos onable practitiuners to 
ascertain at wu glance the particular stage which each 
Bill befure the House las reached, namely, whe- 
ther it is waiting reference to the examiner, sccond 
reading, commitment, committee, report, or third 
reading, or whother it hus been sont on to the other 
House. This useful information has no parallel in 
the Lower Chamber. 
It may be serviceable to explain here how the 
two Houses differ in practice with reference tu what 
are called originating Bills, that is to say the Lills 
which every seasion are allotted to each at the 
meeting of the two Chairmen of Committees, This 
is the backbone of our argument, inasmuch as we con- 
tend that as regards originating Bills the two Houses 
start upon an equal footing. As the time for peti- 
tioning against the Bills in both Houses expires, 
they are respectively divided into two classes, one 
cuinprising thoso upon which committees are to be 
nominated by the Committvo of Selection in the 
Lorda, and by the Railway and Canal Committee 
and Committee of Selection in the Commons ; the 
othor containing those which are tv bo adjudicated 
upon as unoppused and undor the jurisdiction of 
the respective Chairmon of Committees. 1n the 
House of Commons tho opposed cases are forined 
into groups according to the nature and character 
of the Bills; but in the Lords a list is compiled of 
Rills perivdically added as they become eligible, 
aud those referred to committees, when appointed, 
are culled from jt upon some mysterious principle 
best known to those who perform the operation. _ 
To illustrate our meaning more clearly, we will 
go no farther back than the present session, which 
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is devoid of peculiar circumstances lifting it out of 
the ordinary run. 


The Private Bills originating in the House of 
Lords this year amounted to the symmetrical num- 
ber of one hundrod, which was made up as follows : 
21 related to railways, 4 to tramways, 19 to har- 
bours, docks, piers, bridges, and navigation, 14 to 
corporations, local boards, and improvement com- 
missions, 17 to gas and water, and 24 wore of a 
kind too dissimilar to be classed under any governing 
denomination, while the Manchester Ship Canal, 
with a committee to itself, completes the total. 

peaking as among tho uninitiated, and guided 
purely by what is done in the Commons, it seems 
to us that these one hundred Bills might have 
been distributed thus: the 25 railways and tram- 
ways, sorted geographically, would have composed 
four groups; the 19 harbours, &c., three ; the 14 
corporations, local boards, and improvements, 
two; the 17 gas and water, two ; and the 24 mis- 
cellancous, three. 

Some modification of the above arrangement 
would, of course, be necessary when the unopposed 
Bills wore eliminated from the groups, but the 
same thing happens in the Commons without 
creating difficulty, and we should suppose might 
with equal facility be managed in the Lords, not- 
withstanding the proportion being virtually two tu 
one against the lattor. 

The progress of Bills in both Houses is subject 
to walizht protraction in cases of non-compliance 
with Standing Orders, and as regards those com: 
mencing in the Lords, the time for petitioning is 
extended to the seventh day after second read- 
ing, which latter stage is again dependent upon 
whether the Bill requires submission to a Wharn- 
cliffe meeting ; but under any cirewnstances these 
matters can be completed in about twenty-one days 
from first roading, so that all Bills ought to be ripe 
for committee within a month of their commence- 
ment in the Upper Chamber. 

Neither to all appearance need the passage of 
Bills between tho two Houses affect either the 
grouping or appointment of committees, The 
Commons adopt pretty much the same course with 
both classes, and the Lords regularly pass a Ses- 
sional Order that no Private Bill brought from the 
House of Commons shall be read a second time later 
than a particular day, which is generally fixed at 
about the middle of June. The majority of Bills 
which began in tho Commons are consequently, 
owing to this timely warning, ready for committee 
in the Lords at tho limiting date, while the de- 
faulters come Hocking in as specdily as possible 
afterwards, therefore by the third week in June 
the bulk of Bills waiting commitment are fairly in 
the hands of those who arrange that branch of the 
business, 

The culminating point of divergence between the 
two Houses is in thy proceedings incident to the ap- 
puintmont of committees. In the Conimons the 
Railway and Canal Committee and the Committee 
of Selection, hold poriodical meetings which are ad- 
vortised in the votes¢ 7 are open to the attendanco 
of Purliamontary agen.. = 1 solicitors, from whom 
the Committees invite am obtain information as to 
the Bills about to be referred. The probable date 
at which vach group will be committed is intimated 
from time to time by the two committees to the 
agents, and about six days’ notice appears in the 
votes when each committee is finally nominated, 
and the meeting fixed; in effect the intimation 
usually extends over about fourteen days. 

A further and most important convenience as 
regards cost is conferred by the tvo committees 
naming the Gill or Bills to be cousidered on thio 
first day, after which two clear days’ notice is pub- 
lished in the votes of tho House, stating when cach 
of tho remainder wil] be takon ; thus ample timo is 
afforded throughout for the briofing of counsel and 
arrangements as to witnesses ; furthermore the 
time allowed is available for settlement of disputed 
cases by which expenso is saved on both sides. 
In the Upper House no such custom prevails, in 
fact, beyond the names of the peers who ostensibly 
compose the Committoo of Selection, which are 
insorted in the Minutes of the House, tho com- 
mittee to outsiders is a myth—when and where the 
members meet, what their functions are, ant upon 
what basis the Bills are selectod, alike form impene- 
trable enigmas ; all that is known about the matter 
is that occasionally during the sitting of the House 
a written paper appears at the door of the Com- 
mittee Clerks’ Office, announcing the fact that 
certain committees have been nominated, and the 


E 


tion in private Bill legislation, which Mr. Sellar and 
his supportors will do well to ponder over before 
bringing forward their next reforming machinery. 
The main thing to be settled is what evidence ought 
reasonably to suffice as proving the necessity for, or 
expediency of, a public undertaking, and what is the 
cheapest mode of obtaining it consistent with 
efficiency, Mr. Sellar suggests provincial and 
ovine commissions, but we balieve it could be done 
equally well by affidavit in s similar manner and 
upon the same conditions as are followed in tho 
; ancery Division of the Supreme Court of Judioa- 
ure, ; 

We have previously stated in these columns that 
such a course has been approved by a highly com- 

tent authority upon private Bill legislation, and 
it is freed by precedent from the charge of dangerous 
innovation. With a viow, however, to adopting the 
British sheet-anchor of compromise, we would 
point out that, pending the establishment of joint 
committees, the officacy of the system might be 
experimentally tested by tendering local evidence 
on affidavit in the second House to which the Bill 
is referred. 

In deference to official bias wo deom it prudent 
to remark that our animadversions have not beon 
actuated by an acrimonious or irreveront spirit ; 
but viewing the question from the opposite side, if 
we have perchance presented sume matters in a 
light hitherto disregarded or unduly appreciated in 
certuin quarters, our efforts may possibly lead 
to remedial measures, and will nut have been in 
vain, 
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date of their meeting fixed, which latter varies from 
one to three clear days later, and has been known 
in previous sessions tu happen on the following 
morning. To watch the adventof this edict, Parlia- 
mentary agents who have opposed Bills before the 
House must be in attendance every evening until 
their Bills are appointed. The first Lords’ Com- 
mittee this year was nominated on the 3rd of 
March. The opposed list then contained fifty Bills 
of all classes; those choy Hate pag however, to have 
been picked (putting it y) at discretion, and 
the group comprised one pier, two gas, one harbour, 
one drainage, and one improvement Bill, being 
about as heterogeneous a collection as could well be 
selected, and harmonizing on a par with the happy 
family of itinerant monagerie notoriety. The com- 
mittee was to meet on the 7th of March, pane three 
clear days from nomination. The most flagrant 
instance of short notice in this session occurred on 
Monday, the 23rd of June, when two groups were 
oe for the following Wednesday morning at 
eleven v'clock; both these groups took a wide range 
so far as locality is concerned, but one will suffice to 
illuatrate the prosent point; it consisted of seven 
Bills, namely, Dore and Chinley Railway, Livor- 
»00], Southport, and Preston Junction Railway, 
ewsbury Improvement, Wirral Railway, Man- 
chester, Bury, and ltochdale Tramways, and 
Hendon Railway. 

It will thus be seen that somewhere botweon fivo 
and seven o'clock on Monday evening, the agents for 
the several Bills included in this group, were inade 
aware of their appointment, and witnosses for and 
against evory case had to be in attendance the next 
day but one. It will further be observed that, 
with the exception of Hendon Railway, which, with 
characteristic forethought, is put at the bottom, 
no Bill in the group relates to a place within 170 
niles of London. 

The first case is that of a railway through the 
Peak district of Derbyshiro, whore postal arrange- 
Ineuts are leagues behind those of ordinary civilisa- 
tion, Even in tho provincial towns affected, only one 
cloar day’s time is open for the passage of correspon- 
dence either by lotter or telegram as to when the 
attendance of parties is imperatively necessary. 

The argument on the other side, from an official 
point of view, is doubtless to the offect that pro- 
motora should always be prepared to go on with 
Bille pending in the House of Lords, at any notice, 
more particularly as regards those brought from 
the Commona ; professional people are fully alive 
to this doctrine and act accordingly as to briefs, 
proofs, &c., but where the shoe pinches is in rela- 
tion to witnesses. 

In the dehate to which we have alluded, roference 
was made to the cost of private Bill legislation, and 
if we remember rightly even the courtly Lord 
Granvillu atigmatised it as a scandal; now one of 
the most prominent items of expense in Parliamen- 
tary private buaincas as at prosunt administered, is 
that incidontal tu the attendance of witnesses, and 
it tells hardest upon promoters when the Bill is in 
tha Lords, because as the practice stands, in order 
to provide against contingencies which might be 
fatal, the whole retinue attached to cach Bill in the 

roup, is ubliged to bo in waiting until the case 
is called on, which necessarily involves paying for 
tiine and hotel expenses meanwhile, and attendance 
might under certain circumstances extond over a 
fortnight or threo weeks, 

In the Dore and Chinley Railway Bill thirteen 
local witnesses were oxamined on behalf of the pro- 
moters and doubtless more were summoned, for 
experts know that Scylla and Charybdis have both 
to be considered in such matters; if on the one 
hand a full comploment of local evidence is tendored 
the Committee may possibly grow fatigued, but if 
on the other you limit tho number of witnesses to 
What seems adequate to the occasion (say perhaps 
six for twonty milos of railway) the opposing 
counsel are down upon you with ancora and assove- 
rations that the vaunted merits of the line are little 
appreciated in the locanlity affected, inasmuch as 
after scouring the district from end tu end all the 

eople who could be coaxed, bribed, or intimidated 
into saying aword in ita favour are limited to six. 
Awa rule it may bo assumed that if twelve witnesses 
are called in support of a Bill, fourteen upon the 
Bobadil principle will appear against it, and that is 
how the golden total is amassed. It must further 
be borne in mind that much of the cloquence spent 
upon this subject offera no rumedial bearing and is 
generally argued by results. 

These points open up a vexed but burning ques- 
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STR EDWARD WATKIN AND THE 
PENISTONE DISASTER. 

Tuk fatal accident at Penistone, occurring just 
before the half-yearly meetings of the shareholders 
of the Manchester, Sheftivld, and Lincolnshire, and 
South-Hastern Railways, the question as tu what Sir 
Edward Watkin, the chairman of these lines, would 
have to say on a calamity which shocked the country 
from one end to the other, was awaited with some 
interest. Sir Edward Watkin is a man of many 

arts; as a railway financialist, orator, tunnel- 
wrer, and legislator, he is already well known. 
Having immonse cuntidenco in himself and his 
gift of speech, and a pretty accurate estimato of 
his shareholders, Sir Edward Watkin appears to 
have done his utmost tv turn the Penistone disaster 
to the best account at tho Sheflield meoting. 
A most sorry report had to be dealt with, and 
comfort had to be administered to both the share- 
holders and the relatives of those who had been 
killed a few days previous. The Chairman oponed 
the proceedings by proclaiming, with question- 
wble taste, that the company were under no 
pecuniary liability for the lives of the twonty- 
three persons killed, or the injuries to some forty 
or lifty others who escaped death. Su far as con- 
cerna the shareholders, who were to reccive 4 per 
cont dividend, this announcoment may have been 
vory gratifying ; but, that the injured should not 
feel more injured by the announcement, and 
although stern Justice would not allow of the share- 
holders’ money being devoted to their relief, 
Philanthropy wag ready, though in a modified 
way, to deal with tho matter, and Sir Edward 
modostly informed the meeting that he ‘had him- 
self instructed the secrotary, for himself, and not 
for the shareholders, to offer some relief in different 
directions in urgent and sad cases of poverty and 
difficulty,” It is quite possible aome of the sufferers, 
even those who are the recipients of Sir Edward's 
largosse, may consider that insult has been added 
to injury, and will take steps to ascertain the 
amount of the railway company’s liability, which it 
ig not at all improbable may prove to be greater 
than the Chairman has yot realised, An announce- 
ment so novel as that referred to, however, was well 
calculated to distract the attention of the share- 
holders, and Sir Edward went on tu make sugges- 
tions as to the better prevention of such accidents 
for the future, these consisting mainly of advice 
from his colleague and son, Mr. Alfred Watkin, 
who! proposes that the speed of trains should 
be reduced to a uniform forty miles an hour. 
Such a proposal-—however absurd—was at once 
open to the suggestion that the Ponistone accident 
was due to excussive speed, but Sir Edward, seeing 
whither his parental instincts had led him, has- 
tened to assure the shareholders that this was not 
so. In this caso it is difficult to see why the idea 
should have been mentioned, except to draw away 
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the minds of the shareholders from the wretched 
results of their half-year’s work. 

From Manchester Sir Edward Watkin proceedod 
to London to address the South-Eastern moeting, 
and whereas at Manchester he posed as a philan- 
thropist, at the meeting in Oannon-street he as- 
sumed the réleof engineer. With the scene at Peni- 
stone fresh in the mind, an anxious shareholder, 
apprehensive of a similar catastrophe on the South- 
Eastern, asked whether the brake in use on that line 
was the same as that in use on the Manchester and 
Sheffield line. To this the chairman replied in thefal- 
lowing remarkable words: ‘‘ That the brake used on 
‘‘ the South-Eastern was the vacuum brake, which 
‘* was the very best brake out. The brake spoken of 
‘(in competition with it—viz., the Westinghouse 
‘* brake—was, in his opinion, one of the most com- 
‘* plicated and dangerous brakes that could be pat 
‘into operation. The Westinghouse was worked 
‘‘ with an air-pump at a pressure of 90 lb. to the 
‘inch. This was on the engine, so that if the air- 
‘pump were to explode—and it is not an impos- 
‘‘ gibility—it would lead to the most dreadful 
‘disaster. In the accident which had been alluded 
‘‘to, the brake did its duty. The brake was on, 
‘* and the carriages held together ; and if, through 
‘* Providence, the ongino-driver could have gone 
‘‘ another sixty yards the train would have got into 
‘‘ tho cutting, and there might not have been a 
‘single injury,”’ 

We do not wonder that these remarks have 
evoked comments from the Westinghouse Brake 
Company, a lotter from whom we publish on another 
page of the present issue, Probably, no chairman 
of a railway company ever managed to condense sv 
many mis-statements, and so much evidence of a 
want of knowledge in a compass so brief, as Sir 
Edward Watkin has succeeded in duing in the present 
case, On page 71 of our issue of the 18th ult. we pub- 
lished a report which had been sent us by Mr. T. E, 
Harrison, engineer-in-chief of the North-Eastern 
Railway, on the working and inaintenance of the 
Westinghouse brake on that linc, In both respects 
the results aro most satisfactory, and the figures 
contained in the report indicate that such is the 
case whenever this appliance is in use, for ‘' com- 
plicated and dangerous,” though Sir Edward says 
it is, the Westinghouso brake has increased in uso 
during the last four years at the enormous average 
rate of some 1200 sets a month in all parts of tho. 
world, As to the air-pump and its liability to ex- 
plode with 90 1b, uir pressure, we need hardly say 
that no such event has occurred or is likely to occur } 
but Sir Edward might have made his case stronger 
by stating—as is pointed out. in the letter from the 
Westinghouse Brake Company to which we havo 
alroady referred—that this air-pump is worked by 
steam at 140 lb. or 1601b. pressuro, In other words, 
the steam for driving the Weatinghouse air-pump is 
drawn from the samo suurce as that which sappliss 
the cylindors of the locomotives, und, we may add 
for Sir Edward’s infurmation (as he is appurently 
not aware of the fact) which also works the ejectura 
of his vacuum brake ! 

Sir Edward Watkin would act more usefully to 
his shareholdors and the travelling public, and in 
& mannor more worthy vf the position he holds, if 
he admitted frankly that he has been mistaken in 
the matter of brakos, instead of clinging desperately 
to his error, and appealing tu Providence, The 
Board of Trado returns 2f accidents contain 
many casos in which the vacuum brake has 
not only been of no service whatever, but has 
positively been the means of causing accidents 
owing tu its defective principle, As pointed out 
last week, no amount of simplicity can be of service 
in preventing accidents. In the vacuum brake 
efficiency has been sacrificed for simplicity ; in the 
Westinghouse system absolute efficiency has been 
obtained at tho cust of a very moderate amount of 
complexity, At Penistone, Sir Edward says, the 
vacuum brake ‘did its duty, and the carriages held 
together.” We will not attempt to discuss Sir 
Edward Watkin’s idea of brake duty, but that the 
carriages did not hold together, any one who has read 
the accounts knows to be the fact, and that the loss 
of life resulted from their breaking away. Had the 
carriages kept attached to the enyine, as they 
probably would have done had the brake been auto- 
matic, all would have been well, and there would 
have been no need to take refuge in a cutting as Sir 
Edward suggests. ‘‘If, through Providence, the 
ongine could have gono another 60 yards,” ho says, 
‘‘there might not have been a single injury.” The 
engine, as a matter of fact, ran over 600 yards, and 
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considering that both it and the tender, as well as 
tho horse box, were off the road, and that the drivor 
was applying the vacuum brake all the time, the 
engine did pretty woll as it was, but had it gone 
double the distance it is difficult to see how this 
could have benefitted the train, which was left be- 
hind, and sg ee over the bridge after running 


some 230 or 240 yards, 
that Providence is going to 





oes 





blige Bi ‘Bdward Wolkin by performing a miracle 
oblige Sir Hdw. tki orming &. ' 
and nothing short of this can ever make a non- 
automatic brake efficient under circumstances 
similar to those at Penistone. From Sir Edward's 
remarks it would be useless to hope that the only 
real remedy will be voluntarily adopted, that is, an 
efficient automatic brake complying with the Board 
of Trade conditions, and this is much as we feared. 
There is, however, a power to which even Sir 
Edward Watkin can be made to bend, as he has 
already found to his chagrin, and we have no doubt 
that in thia attempt to resist the Board of Trade 
injunctions he will again receive a fall. 

efore discuasing for the present the Ponistone 


accident, we may remark that in the Times of 


peau there appears a letter from Professor 
. G. Armstrong, of tho Yorkshire College, 
Leeds, in which some singular conclusions are 
drawn respecting the lessun which the disaster 
at Penistone teaches. Profossor Armstrong at- 
tributes tho resulta of the accident solely to 
the fracture of the crank axle, and remarks 
that ‘as regarda the brake question, the Govern- 
‘‘ment inspector, with an intimate knowledge of 
*§ tho dotaila of the case, has givon it as his opinion 
“ that nu known form of brake would have saved 
‘tho train from destruction.” We shall be 
glad to know what authority Professor Armstrong 
has for attributing such an opinion to the 
Governmont inspector by whom the inatter was 
investigated, aa certainly all the facts availablo point 
to a directly opposite conclusion. Passing over this 
point, however, Professor Armstrong proceeds to 
compare the strains imposed upon a crank axle 
by the blows received on the flanges of the 
wheels, to those to which it would be subjected 
if used as a column—an_ entirely erroneous 
comparison—and oventually arrives at tho con- 
clusion that, if we wish for safety, locomotives with 
crankod axles must be discarded fur working fast 
tratic. We are vursolves admirers of outside cy- 
lindor engines with straight driving axles, but we 
cannot be blind to the fact that inside cylinder 
locomotives have many advantages of their own, 
and to swospingly denounce them as unfit for 
working express trains, as Professor Armstrong 
has done, is simply ridiculous, Considering that 
for years past the expresses on the Midland, the 
Groat Weatern, the North-Eastern, the South- 
Eastern, and the London, Brighton, and Svuth 
Cvuast have been entirely—and those on the London 
and North-Western almost entirely—worked with 
great success by locomotives with cranked axlos, 
*rofeasor Armstrong’s conclusion requires some 
revision by tho light of practical experience. 


akeey 


A FRENCH TELEPHONE CASE. 

Tue Civil Tribunal of the Seine is at presont 
occupied with u case, the issue of which will settly 
an important point of personal rights in the appli- 
cation of electricity, Jt is already more than a year 
since the Sucidté Générale des Telephones of Franco, 
which owns the Edison patents, commenced the 
prosecution, for infringement, of several makers of 
telephonic apparatus, and placed such apparatus 
under the control of the Court. In consequence of 
these actions, the presont caso was commenced on 
the 25th of July, before the Third Civil Court, and 
this will prove of high interest to a very large 
number of persons. On the one hand is the Socidtd 
Généralo dos Telophones, whose rights oxtend back 
to the patent granted in France to Mr. Edison, 
the 19th November, 1877, and to the addendum to 
this patent dated the 15th January, 1878; on the 
other hand are the various telephone inventors, MM. 
Maiche, Paul Bert, d’Arsonval, Journaux, Bourdin, 
Locht-Labye, and do Haillehache, The Breguet 


Company, Mildy-d'Argy, and Destnelles are also, 


being prosecuted for manufacturing telephonic ap- 
paratus, Engaged on this action are two of the 
most able French advocates, MM. Pouillet and 
Huard, whose specialty lies in dealing with patent 
oases. M. Pouillot represents tho Société Géndrale, 
and he has already roplied to certain objections 
raised in a published pamphlet by one of the 





defendants. 


Maivho in this pamphlet, and which presuma 
approved by the other advorsaries of the 





months, 
now pending in Puris, is that brought by the Edison 


gentlemen frosh from Middlesbrough almost wondor 
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whether or not they have got into a museum of 
antic uitios, 

We do not know precisely when the Cyfarthfa 
works were founded, but one of the old blast fur- 
naces beara the date 1760, although it was rebuilt 
in 1827. For many yoars the iron manufactured 
was carried over the hill-tops to Cardiff on the backs 
of mules, the roads, probably for military reasons, 
not having been made in the valleys. In 1790 an 
Act of Parliament granted to Lord Cardiff, Richard 
Crawshay, and several others the right to make a 


defence adopted by M. 

ly is 
Tele- 
phone Company, may be thus summarised. M. 
Maiche maintains that the Edison patents in 
Franoe are invalid, because, contrary to French 
law, he claims several distinct inventions, the 
telophone, the electromotngraph, and the pho- 
nograph ; the descriptions are imperfect; the in- 
ventions were not new; and those of Reiss, 
Elisha Gray, and Berliner can be advanced as 
















aoe pene the Edison inventions. Moreover,| canal. By this the produce was for many years 
Mr. Edison has compromised the validity of his | carried, and indeed at the present day it is used to a 
patents by premature publication of his experi-| considerable extent for the same purpose. In 1840 


ments. M. Huard, advocate for the defence, has 
enlarged on these arguments. He charges Mr. 
Edison with drawing up too elastic and ambiguous 
specifications, which enable him to charge aa 
infringements all inventions having the same 
objects. In support of this assertion, he refers to 
the large number of claims (25) contained in his 
principal specification. He mentions, murgover, a 
number of publications prior to the date of this 
patent, and which contain notices of the ideas sub- 
sequently patented. The two advocates have only 
reviewed very generally the various points at issue, tu 
show the Court the necessity of prolonged expert evi- 
dence. Lut, what is curious, they have not agreed on 
the special requirements and qualities of the tech- 
nical witnesses. M. Pouillet requests the Court to 
sanction the aid of practical ongincors, well versed in 
questions of detail, construction of apparatus, and 
applied mechanica. M. Huard on the contrary, wishes 
to secure the aid of physicists as being better able 
to discuss impartially industrial questions in which 
they are not directly nor indirectly interested. 
Each advocate has conceded an expert of the class 
desired by his confrére, either two ongineers and a 
physiciat, or two physicists and an engineer. This 
distinction appoars a very foolish one. There are 
plonty of onginecrs who are men of high scientific 
attuinmonts, and it. is difficult to understand why 
such a point has been raised seriously, The tri- 
bunal has deforred tho case for the selection of the 
three experts. When these have been chosen, 
they will have to study the various points of 
the action and report on them, and this report 


the Taff Vale Railway was made, since which time 
Oyfurthfa has been in direct and immediate com 
munication with Cardiff, 

The principal entrance to the works is on the 
lower ground near the stream which divides 
the works, We will, however, commence our do- 
acription at the Swansea-road entrance on the hill- 
side above the furnaces. Here the iron ore is brought 
in, together with that part of the coke which is not 
made on the works. A short line carries the 
materials for the furnaces on to a gantry, bencath 
which is a dopdt whore it is stored ready for use. 
Twenty thousand tons of material can in this way 
be kept within easy filling reach of tho furnaces, 
To the left of the gantry are two blocks of coke 
ovens, numbering 64 in all. These aro of the 
ordinary drag type, and are arranged for top charg- 
ing, whilst the coke is withdrawn by a self-travers- 
ing steam crab running on rails in front of tho 
tiers. From the coke ovens, which are placed on 
the high ground, we proceed to the platform in 
front of the gantry. This is formed by the tops of 
the old blast furnaces. These are now ssuailered 
of no further use, excepting to form the abate in 
question, and acrve also as an admirable retaining 
wall to the hillside at the buck of the now furnaces 
we arc about to describe. The materials are taken 
from this platform to the furnace topa, a height of 
20 ft., by means of carriages running onan inclined 
plane, and worked by a winding engine at the hearth 
level below. This lift is designed to supply four 
furnaces, but at the present time only three of these 
are built. 


will doubtloas be of high interest, Unfortunately | The furnaces are of the latest type, having been 
cases of this class are, in France as in England, | completed within the last three months. They are 
long and tedious, and it is not likely that the|70ft. high from hearth to charging plate. The dia- 


meter at tho top is 12 ft., at the boshes LT ft. Gin., 
and across the hearth 7 ft. Gin, The internal 
capacity of each is between 11,000 and 12,000 cubic 
feet, They are, of course, iron-cased and close topped. 
Descending from the top of the old furnaces wo 
pasa the blowing engine which worked them. but 
which is also suporaeded by more modern appliances, 
ag it is not capable of giving the required pros- 
sure of blast. The new engine-house is a short 
distance veyond, and contains three vertical diruct- 
acting blowing engines by Messrs. J. C. Stevenson 
and Co., of Preston. The steam cylinders are 33 in. 
in diametor, the blast cylindors 72 in. in diameter, 
aud the stroke is 4ft. Gin. They are supplied witl 

steam at SO lb. pressure, and have ordinary je 

condensers. The air pump works from a crank-pin 
on tho tlywheel, and expansion valves are fitted of 
the usual typo, Tho goneral pressure of blast is 
4$1b. to Olb. per square iuch, but a blast of Olb. 
can be got if required. 

In front of the engine house is a range of nine 
Lancashire eteel boilers by Messrs. W. and J. Gal- 
lowny and Sons, of Manchester. They aro usually 
fired by the waste gases from the furnaces, suime- 
times supplemented by a little coal ; or they can be 
fired entirely by coal. The feed water for these 
boilers is hoated by moans of two Green's econo- 
misers, Descending to the hearth level of the fur- 
aces we find seven Cuwper'’s reyenerative blast 
heating stoves ranged in a line at the back of the 
furnaces, The ‘‘duwn comers” from the latter convey 
the gases froin the throat of the furnace into a brick 
main running between tho linoa of furnaces and 
stoves. Tho gases are tupped into the latter in 
the usual way. The tuycres to cach furnace aro six 
in number, and are placed at equal distances around 
the hearth. They are uf the ordinary coil type, 
und are surrounded by a water arch. Between the 
furnaces and the pig beds a line of rails runs, upon 
which the ladle for supplying the Bessemer con- 
vorters is carried, the tapping levol being sutliciently 
high to allow the metal to run down into the ladle 
while the latter is on its carriage. This railway 
carries the motal over a skew bridge across the 
river, and on to the platform of the new Bessemer 


decision of the Court which will follow the experts’ 
report can be given in less than six or eight 
A second technical action of importance 


Company against the proprietors of the Maxim 
lamp patents in France. The examination of this 
ewe has also been intrusted to experts. We shall 
refer again to these actions which not only prosent 
groat importance of themselves, but are interesting 
as showing the difference of procedure in English 
and French courts of law, 
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THE INSTITUTION OF MECHANICAL 
ENGINEERS, 

THE summor meeting of the Institution of Me- 
chunical Engineers will be held next week at 
Cardit!, and, as will be seen from the programme 
which we publish under our ‘‘ Notices of Meetings” 
on another page, the visitors will on Thursday and 
Friday noxt pay visits to four of the historical 
works of South Wales, namely, those at Dowlais, 
Cyfarthfa, Rhymney, and Ebbw Vale, all of thease 
being establishments which have during the last 
few yoars undorgone striking developments. We 
shall of course have to speak of all these works in 
connection with the ensuing meeting, but in the 
meanwhile we subjoin notes on two of them, those 
at Cyfarthfa and Rhymney, which will to some 
extent serve as a guide to those of our readers who 
may take part in the oxcursions. We may add that 
in these notes the various parta of the works have 
heen dealt with as far as possible in the order in 
which they will be shown to the visitors next week. 





Tur Cyraktura [Ron Works, 


These works are, as is well known, of groat an- 
tiquity, dating back to tho carliest days of the 
South Wales iron-producing industry, They pre- 
sont a striking contrast of ancient and modern 
practice in iron and stee) manufacture. The new 
Bessemer plant now in course of erection embodies the 
most recent appliances, whilst some of the machinery 
in other parts of the works will probably make 








foundry, which is now being erected. It will be 
understood that our description of this foundry and 
the mill attached to it has reference more to the 
plant as it will be when completed, than as it now 
exists. Thoconverters are two in number, and are 
each of 8 tons capacity. They aro of the most 
recent type. The bottons are changed by means of 
& hydraulic rain, which is mounted on a truck. 
This runs on rails which lead from the tuyere 
shed to beneath the converters. It is estimated 
that an old bottom can be taken out with this plant 
and a now one replaced within a space of 20 minutes. 
At the back of the converters and sunk through the 
platforin, are the cupvlas for spiegel and scrap. The 
spiegel is tapped into a ladlo at tho low level, and 
lifted by means of « hydraulic hoist to the con- 
verter stage, along which it is conveyed by u simall 
railway and tipped direct into the convorter. It 
should be mentioned that the cupolas have been 
placed low in this manner, in order that the whole 
may be roofod in if found necessary at some futuro 
ime. 

The casting pit is 40 ft. in diameter, and is served 
by three single ram cranes. The casting crane is of 

essrs. Tannett, Walker, and Cuv.’s three-ram 
water-saving typo, having two hydraulic pressure 
rams and a centre guide ram. 

To the left of tho casting pit a large building has 
been built to contain the blowing ongines. We were 
not able to get into this building on the occasion 
of our recent visit, but we learn that these ongines 
are of the vertical high-pressure compound con- 
densing type with steam cylinders 42 in. and 78 in, 
in diameter, and blast cylinders 55in. in diameter, 
the stroke being 5 ft, ere is aleo in this house 
a pair of hydraulic pumping engines, which are 
fitted with rams working behind the steam cylinders 
and connected tothe piston rod. The cylinders are 
each 18 in.in diameter by 24 in. stroke. The blast for 
the cupolas is supplied by one of Messrs. Tannett, 
Walker, and Co,’s patent three-cylinder engines. 
Siege Sa it would be as well here to mention that 
the blowing engine and hydraulic engines just 
mentioned, are also supplied by Messrs. Tannott, 
Walker, and Co., of Leeds, 
this machinery is ono of Bulkley’s eaeeag and is 
fitted to the vutside of the engine house. With 
this typo of condenser no air pump is required, the 
vacuum being formed by condensation and the 
water of condensation and injection water being 
curried downwards through a vertical pipe and ex- 
pressed against the atmuspheric pressure by the 
momentum received. This condenser is by Mosars, 
Daniel Adamson and Co., of Dukinfield. 

On the ground level beneath the converter 
platform on the left, the tuyore shed, already 
referred to, is placed. Here the tuyeres for the 
bottoms of the convertors are made and dried, 
Overhead there is a hand-power travoller by Mesars. 
Booth Brothers, of Rodley. In front of tho casting 
pit thers aro to be placed four heating furnacos 
which will be conveniently arranged for taking the 
ingots hot from the moulds, They will have four 
gharzing doors cach, and each ono will be capable 
of taking nine ingots at once. There will be a 
hydraulic apparatus common to these furnaces for 
charging and drawing the ingots. Krom the heat- 
ing furnace the ingots will be taken to the J6 in. 
cogging rolls, which will be driven by a fine pair of 
condensing geared engines by Messrs. W. and JJ. 
Galloway and Sons, of Manchester. Tho cylinders 
are each 40 in. in diameter by 6 in, stroke, and the 
engine is geared 2 tol. The ingot will be taken 
by live rollers from the cogging mill tu the roughing 
rolls, which are 27 in. in diameter, and are placed 
on the opposite side of the shed. From thence it 
will be pushed across to tho finishing rolls—which 
stund in a lino with the roughing train—by means of 
a hydraulicapparatus. This consists of a horizontal 
cyunaet and piston lying below the ground level at 
the back of the floor and parallel to the rolls. To the 
piston rod is attached an inverted rack which is 
geared into a pinion keyed on tu the end of a shaft, 
also below the floor, and which naturally is at right 
angles to the rolls, Upon this shaft are three drums 
on which are wound or unwound, according to tho 
motion of the shaft, three wire ropes which pass 
beneath the floor on which the bar has to pass from 
one set of rolls to the other, vertical projecting 
horns being attached to tho ropes for the purpose of 
taking hold of the bar. Messrs, Davy Brothers, of 
Sheftield, have supplied the 4G in, cogging mill 
a and also the 27 in. roughing and finishing 
rolls, 

The engines for working the rail mills are alao by 
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Messrs. W. and J. Gallowny and Sons; they are not 
geared, and the cylinders are 50 in. in diameter by 
54 in, stroke. hese have also the Bulkley con- 
densor. 

On tho left of the rolling mills and close to the 
blowing engines, is a range of twelve Lancashire 
boilers by Messrs. D. Adamson and Co., of Dukin- 
field, tho feed water being hoated by two of 
Green's economisers. The cual for these boilors is 
brought in on a railway at a higher level and shot 
into bunkers. A subway is provided in front of 
the boilers, in which is laid a light railway, This 
is used for removing the ashes, which being elevated 
by a hydraulic hoist and carried by a railway to the 
tip. The chimney to theso boilers is designed to 
serve two ranges of twelve, and is 200 ft. high, 

Returning to the rolling mills we find the rails are 
to be taken by live rollers from tho finishing rolls 
to be cut to longths by a circular swinging saw 6 ft. 
in diameter, the required longths being gauged by a 
stop arrangement of excellent dosign. It consists 
firstly of a platform spanning the hot-bank on which 
the operator stands, this platform being supported 
at cach end by dwarf cast-iron supports, In front 
of this is a girdor which supports a strut carryin 
the stups, twelve in number. These are balance 
and swing down at given distances measured by 
feot, odd inches being allowed for by a screw. 
The raila aro carried down the hot-bank by 
skids, or they can be passed back under the ry 
The hot-bank is of the hollow type. It is 210 ft. 
long, and has single and twin skids which are 
worked by a pair of Gin. horizontal engines at 
each end. The hot-bank machinery, as well as that 
of the rail yard, which we are about to describe, has 
been supplied by Messrs, Joshua Buckton and Co., 
of Leeds, 

Opposite the rolling mills is the rail yard, which 
is roofed by five apans, each 34 ft. wide and 118 ft. 
long of galvanized iron, by Messrs. Morewood and 
Co. In the lower part of the yard are five double 
straightening presses. There are also four rail- 
ending machines and six double drills, These are 
all driven by overhead shafting, also supplied by 
Mesers. J. Buckton and Co, Power is supplied by 
one of Messrs, Robey and Co.'s 40 horse-power 
semi-portable engines having cylindors 14 in. in 
diameter by 22 in. stroko, The rail benches are 
so placed that the finished rails are delivored 
straight into trucks on a lower level, so that no lift- 
ing is required. 

The whole of this new and oxtensive plant has 
been designed by Mr. Edward Williams, of Middles- 
brough, and hus been carried out under tho super- 
vision of Mr, E. Haimbly, the resident engineer, 

Passing now to the principal entrance we come 
to an older part of the works. This consists of the 
bar rolling mills, in which there isa 10 in. train and 
a guide mill for smaller sizes. This is driven by 
the inverted oscillating engine we referred to when 
describing the visit of tho Institution of the Me- 
chanical Engineers ten years ago.* The cylindor of 
this engine is 34 in, in diameter, the working pres- 
suro boing about 20 1b. to 24 1b, In this part of 
the works thoro is now being erected a powerful 
lathe with overhead crane and gantry to bo used 
for turning the heavy rolls of the steel rail mill. 
There is another old mill, known asthe Castle mill, 
close by. At the time of our recent visit it was undor- 
going alterations and will be started again shortly. 

We now pass on to a still oldor jak of tho 
premises, and come firstly to a puddling forge on the 
south side of the river. Here thoro are eighteon 
puddling furnaces of the ordinary type with traiis 
of puddling, roughing, and finishing rolls, and other 
necesssury plant such as shears and a crocodile 
squeezor, and a tilt hammer. In anothor building 
beyond isalGin, train of bar rolls and roughing, 
planishing, and slitting rolls, It will no doubt be 
quite an intcrosting sight to some of the visitors to 
see a puddling forgo in full work with somo of the 
appliances we have named, but perhaps the most 
attractive featuro will be the fact that the motive 
power is obtained from two waterwheels, whilst amill 
that has been fitted with steam power now stands 
idle, unable to stand against tho fierce competition 
of the waterwhcols. These are each 20 ft. in diameter 
and 37 horse-power, 

Working back again towards the furnaces we 
come to a building originally a fitting shop, but now 
occupied by pattern makers. Noxt to this is a large 
range of boilers, all past work but noteworthy from 
the fact that one of them, about 16 ft. in diameter, 
is syherical in form and stands on brickwork, but 

* Vide ENGINEERING, Vol, xvill., p. 122, 


Lua 1, 1854, 
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how fired we were unable to determine. The tirst 
blowing engine erected at these works, and perhaps 
one of the earliest used anywhere is here to be 
aeon, a venerable relic of past days. In appearance 
it is not unlike many now at work, At back of 
this is a smithy still used, and next to this again is 
w foundry, still in use, and capable of turning out 
castings up to 25 tons. Passing again in front of 
the furnaces we reach a boiler shed which is in 
yrocoss of conversion into an ingot mould factory. 
To the west of this again is anothor puddling forge, 
with soventeen furnaces, a 16in. puddle train driven 
by a waterwhcol 36 ft, 6 in, in diamotor, 10 ft. wide, 
and of 68 horse-power ; and finally to the north of 
this are eo ul a asmithy, anda brick yard. 

Altogether Messrs. Crawshay’s works are of the 
vreatest interest. Here we find relics of the classic 
agos of iron manufacture, evidences of the former 
spirit and enterprise of this great family, side by 
side with the most approved appliances of the pre- 
sent day. 


Tau Ruymury lron Works. 


These works are situated about twenty-four miles 
from Cardiff on each side of the Rhymney Valley, 
the River Rhymnoy, which here forms the boundary 
between England and Wales, running through the 
middle of the works. The first furnace of this com- 
pany was crocted about sixty yoars ago at- Rhymney 

ridge, where the works were carried on until they 
were removed to their present site. In old times the 
iron was carried on the backs of mules to Dowlais, 
from thence being taken to Cardiff by the then exist- 
ing tramway. It is needless to aay that since those 
primitive days the Rhymney Iron Works have under- 
gone many and great changes. About three years 

o* we published some particulars of these works, 
since which date considerable alterations have been 
effected. We hope shortly to publish a plan of the 
existing premises and buildings. 

The ymney Iron Works and the eight 
collieries owned by this firm, find employment 
for a staff consisting of about 7000 individuals. 
These eight collieries are situated in the Rhymney 
Valley. There are four pits and two drifts in the 
immediate neighbourhood of the works, whilst two 
pits producing bituminous coal aro at distances of 
about four and a half and seven miles away. 
This company has experience of both the endless 
rope and tail rope system, working five of their 
collieries on the lattor plan and three on the 
formor. Mr. J. R. Williams, the resident engi- 
neer, gives unqualified preference neither to one 
system nor the other. As he very justly points 
out, where curves are numerous and gradients 
varying, the tail rope will be found most offective, 
whilat with long lengths of straight roads and casy 
gradients tho endless rope will givo excellent results, 
At the Darran pit, which belongs to this firm, 
extensive pumping operations are carried on, The 
engines are placed on the surface, and work one of 
Pearn’s quadruple-acting flywheel pumps, which has 
a capacity of 25,000 gallons per hour. The air com- 
prossur is by Mossrs. Walker LBrothors, of Wigan. ' 

We have not, however, tv speak of the Rhymne 
7ompany's collieries, which are not on this years 
visiting list of the Institution, but of the iron works, 
which are. It should bo first explained, however, 
that tho title of the company, ‘‘ The Khymnoy Iron 
Works,” is a misnomer, as no iron is now produced, 
unless Bessemer steel may be considered simply a 
finer description of iron, a point of view which 
is, however, suldum adopted in the iron trade 
generally, Commoncing on the English side, for 
the works aro situated partly in Monmouthshire 
and partly in the Principality, we como first tu the 
various blocks of coke ovens, These are placed on 
the hillside about on a level with the charging 
platforms of the blast furnaces, but below the line 
of rails upon which the coal for coking is carried. 
In this way tho cual can all be emptied into shoots 
provided for the purpose. The arrangements are 
not yot quite complete, the coal having to be 
thrown from off the trucks to the shoots by hand, 
but in a short time a tilting arrangement will be 
provided. The principal block consists of seventy- 
two Coppée ovens, and along the top of these 
three lines of rails are laid, and conical trucks, three 
of which hold exactly the required amount of coal 
tu charge an oven, run on these rails, the latter 
having o slight gradient about 1 in. in 80 ft, 
from the shoots, so that when full the trucks 
require but little ai to propel them, The 


trams are discharged at the bottom into the open- 
* Vide ENGINEERING, Vol, xxxl., p. 612, 
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ings in the top of the oven, Tha ovens aro 
emptiod by a steam pusher, which clears them at 
one operation, It may be remarked that the 
Coppée ovens are much in favour in South Wales, 
being used amongst other works at Dowluis, Ebbw 
Vale, Blaina, Blaenavon, and also at some of the 
collierios on the Rhonda Valley. Besides the 
Coppdo ovens just mentioned there is also a block 
consisting of thirty-six ordinary ovons. 

The wast. gases from both thease blocks are taken 
through a brick downeast shaft, and thence through 
a culvert to w range of boilers which supply steam 
to the furnace blowing enginos, This range con- 
sists Of ten boilers in all, and of this number four 
are heated entirely from the coke ovens. Two more 
receive lcat partly from the ovens, a cortain 
portion of the furnace gases being also used at the 
same tine The remaining four boilers are worked 
entirely hy the furnace gases. We must not forget 
tu mention that there are ather coke vvons of tho 
ordinary kind in this part of the works, but the 
waste gases in these are allowed to escape without 
being put to any use. 

Oloso to the last-mentioned boilers there is a 
second range, six in number, and these are also 
heated by the furnaco gases which aro carried by iron 
pipes ent«ring the flues each side of thefurnace doors. 
In these last boilers, however, provision is made for 
burning ¢oal in the event of the furnaces being blown 
out, whilst both these methods of obtaining heat 
are sometimes used in conjunction, if ‘the gases 





flag, In the first range of boilers referred to 
there is no means of heating, but by the 
furnace or coke oven gases. these boilers 


are used for supplying steam to two blowing 
engines which are placed in one building. They 
are of the usual old-fashioned beam engine type. 
The first, which is a condensing engine, has a 
steam cylinder 614 in. in diameter, and a blow- 
ing cylinder 104 in, in diameter ; the stroke is 
10 ft., and the usual steam pressure carried is 
25 lb. absolute. The second engine is non-con- 
densing. It has a 50 in. steam cylinder with 10 ft. 
atroke, and two blowing cylinders, the larger being 
90 in. in diameter, with 10 ft.. atroke. Tho other 
is 72 in. in diameter and 6 ft, atroke, and works 
quarter beam, it having been added after the 
engine had been some time in use, when more 
pressure of blast was found to be necessary, This 
engine works at about 42 lb. boiler pressure. The 
pressure for blast averages about 4 Ib. 

The blast furnaces on this, the Rhymney side of 
the premises, are three in number. They are rect- 
angular in seotion, and of the old-fashioned solid 
masonry type so well knownin South Wales. Their 
original height, when used for producing forge pig, 
waa 42 ft., but for the purposes of smelting Bessemer 

ig it has been necessary to raiso them another 13 ft. 

hey are, as we have intimated, close topped, the 
gases being used for the boilers, The materials are 
brought direct from the trucks to the original plat- 
form, which is on a level with the rails, the furnaces 
being built againat the valley side, and from thence 
they are elevated to the present landing by steam 
lifts, of which there are two, The cylinders of those 
aro inverted, the piston rods boeing attached direct 
to the cage; the valves are, of course, worked by 
the attendant. This form of lift is very popular in 
South Wales for work of this description. Three 
cast-iron spiral stoves are placed beside the fur- 
naces, and in front of these is a subway in which 
runs the railway connecting the furnaces with the 
Bessemer foundry. This subway runs immediately 
in front of the furnaces, being there completely 
covered in. A small locomotive brings the ladlo 
on a carriage under openings made in the crown of 
the arch, and through these the molten metal is 
run into the ladle as the furnace ia tapped, and 
from thence is taken away to the Beasemer foundry. 
Conveniently placed to this short railway are four 
iron melting cupolas, which are served by a couple 
of Root’s blowers driven by two pairs of engines 
made on the works. These are for melting the iron 
made at any time the Bessemer works may be 
stopped, and also for working up scrap in conjunc- 
tion with iron. It should be stated that suitable 
pig beds are provided into which may be run 
the iron made on Saturday and Sunday, or at 
other times when the Bessemer foundry is not in 
use, 

In the Bossemer department wo find that there 
are two pits which are arranged on somewhat dif- 
ferent principles. No. 1, which is the oldest, has 
three converters, one being kept in reserve as an 
auxiliary. The metal for this pit is brought from 
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tho furnaces on the level of tho foundry fluor, the 
ladle boing lifted and the metal tipped into the vessels 
by thu hydraulic charging crane. This crane also 
charges the apiegel into the converters. After the 
blow tho motal is taken by the same crane and from 
thonee is transferred to the casting erano, which is 
of the usual type, Three ingot cranes aro placed 
around the pit for handling the ingots and moulds. 
This pit was engaged at the time of our visit. in 
making steel for tin-plate bars. This is a branch 
of trade in which the Rhymney Company seem to 
have made sume reputation—a most fortunate thing 
for them considering the depressed state of the steel 
industry in other branches. 

Adjoining No, 1 pit is a second of later construc- 
tion which has two couvorters placed side by side. 
The metal is brought on to a platform in the ladles, 
according to the more modorn practice, in which 
the charging crano is dispensed with. Tho spiegel 
is wl charged direct into tho converters, being 
brought on a narrow-gauge railway which lvads to 
the cupola house. The casting crane receives the 
metal direct from the converters, and two ingot 
cranes are placed in the usual way. Wo may add 
that in No. 1 pitthe converter bottoms are changed 
by means of the charging crane, whilst in the pit 
last describeda portable crane, travelling on the same 
lines as the ladle carriage, is provided. It should 
also be mentioned that thero is a light trussed 
superstructure used for charging scrap into the 
vessels Whilst blowing, The lurgest make of Besse- 
mer in one week at these works has been 3170 tons, 
whilst over 1800 tons of compuratively light rails 
have been turned out in the same time. 

Adjoining the Beasemer sheds is the engine house 





containing @ pair of converter siden | engines, 
These are by Messrs. Galloway, of Manchester, and 
are of the vertical direot-acting type, having steam 


cylinders 45 in. in diameter, and blowing cylinders 
64 in., the stroke being 5 ft, The flywheel is driven 
by a return connecting rod. The boiler pressure is 
70 lb., and the maximum blast pressure is 26 lb. 
In an adjoining house is a pair of auxiliary blowing 
engines of the same type, and by the samo makers. 
The steam cylinders in these are 30 in. in diameter, 
the air cylinders 40 in., and the stroke 4 ft. They 
deliver into the same blast main as the engines before 
mentioned, and work from the same steam main. 
Both pairs of engines are non-condensing. Between 
these two engine houses is another building con- 
taining two puirs of horizontal hydraulic engines, also 
by Messrs. Galloway. The steam cylindors are 16 in. 
in diameter, the plungers 6 in, in diameter, and the 
stroke 15 in. They pump to a pressure of 600 lb., 
the steam pressure being 80 lb. The accumulator 
is placed outside the blowing engine house. It has 
a 24 in. ram, with ‘a atroke of 14 ft., and is fitted 
with tho usual self-acting gear for stopping the 
engingo. These last-deacribed hydraulic and blowing 
engines are fed by a range of ten boilers placed 
close by. Six of these are by Mosasrs. Daniel 
Adamson and Co,, and four by Messrs, Galloway, 
They are 30 ft. long, and 7 ft. in diameter. Bottom 
stoves and ganistor sheds aro near these boilers, and 
complete the Bessemer plant. 

Passing over tho river to the Glamorganshire, or 
to use the more general term, to tho Bute side of 
tho valley, we first como to the range of machine 
and erecting shops where the various work required 
in the mills and other parts is carried out, The 
most noticeable tools are naturally the large lathes 
which are used for turning the rolls. It may also be 
mentioned in this connection that on the Rhymney 
side of the works is a boiler yard whoro many of 
the boilers used on the works are made. From 
the machine shops we pass to the rolling mills, 

Tho ingots, aftor leaving the Bessemer works, 
are conveyed on wrought-iron wagons to the steel 
mill, about 300 yards distant, ere they are un- 
loaded by steam cranes, and conveyed to tho heating 
furnaces. From those they are taken to the cogging 
mill, which has a pair of rolls 80 in, in diameter, 
and is driven direct by an inverted cylinder engine, 
60 in. in diameter by 4 ft. stroke, with a flywheel 
72 tons weight, 28 ft. in diameter. . This engine was 
originally laid down fur a plate mill, and thie threo- 
initre wheel reversing gear, as then used, ia still pre- 
rorved, the clutchea being moved by steam power, 
It may be remarked hore that the whole of this 
building was originally laid down for plate rulling 
about twenty years ago, and the present modern 
machinery was erected after the completion of tho 
Beasemcr plant, whilst the surroundings were 
adapted to the present steel rail trade. 

After passing tho last groove of the cogging mill 
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the ingots are conveyed by rollers to a powerful 
guillotine bloom shears. This machine, which was 
nude at the works, cuts the blooms to the required 
length. The bloom is then reheated and roughed 
down in a 26 in, mill and finished in a 84 in. mill, 
The 26 in. roughing ros are driven by a pair of 
GO in. non-condensing engines, which were former] y 
a duplicate of those driving the blooming train, but 
without reversing gear, To adapt them to their 
presont usage the flywheel was taken away, and a 
60 in. cylinder supplied to replace the 50in., while 
Lo effect the reversing a horizontal cylinder was laid 
down with its connecting rod working on to the samo 
erauk-pin as the vertical, having thus only one crank 
for both cylinders. To enable this arrangement to 
be carrigd out Joy's valve gowr was adopted. The 
wrrangement has hoon found to work very satisfac- 
torily. The cylinders and gearing were made by 
Messrs, Tannett, Walker, and Co., of Leeds. 

The 24 in. finishing mill is driven by a pair of 
horizontal ongines of foreign make, having 40 in, 
cylinders, 4 ft. stroke, and worked with stoam 
at a pressure of 80 |b, por square inch. The 
pinions of this mill have helical tuoth, Wo ob- 
served several other wheels made at the com- 
pany’s works with this form of tovth, und they 
appear to be in cunsiderable favour. The rails pass 
on from the finishing mill vn live rollers to the 
saws, and when cut ure drawn up a hot-bank about 
200 ft. long by mechanical appliances, Tho rail 
presses, ten of which are driven by the same 
engine, and two othor blocks of two presses cach, 
with an engine for eack block, are situated parallel 
with, and at the upper end of, the rail bank. Nu 
turning of,the rail is required, as they aro delivered 
in the proper direction by tho pressmen or 
straighteners. After straightening the rails are 
conveyed by mechanical haulage to the measuri 
bench, where any that require ending are s0 
out and forwarded to the ending bench. Two 
double and two single Buckton rail-ending machines 
are placed here. Punching and notching machines 
and a variety of drilling machines complete the 
equipment of the rail bank. 

In addition to the above-mentioned plant there are 
two steam hammers, one 7-ton, and one 16-tun, which 
are used for adapting short blooms, bloom ends, 
&c., for use as billets for fishplates, These hammers 
also serve fur other light uses. Placed around the 
mill are fourteen egg-ond boilers and two Cornish 
boilers for the cogging and roughing ongines, 
hammers, and the small engines on the rail bank 
and in the mill, They work at a pressure of 40 lb, 
per square inch. There are also seven Galloway 
builera for the finishing mill, 

At night the mill is illuminated, where necessary, 
by the Brush electric light, the dynamo and its 
‘ongine being at the machine shop. 

The two blast furnaces on the Buto aide are in- 
tercsting as showing what can be dune by akilful 
management in the way of turning old appliances 
to modern uses. They bear on their front the date 
1836, and as a matter of course aro of that solid 
masonry construction seen in the old blast furnacts 
of South Wales, The original hoight was 45 ft., 
but within the last two yoars they havo, by means 
of a superstructure, been carried up to a height of 
GA ft, At the same timo the bottom arranzgements 
were altered so as to embody the must recent im- 
rrovemonts and enable a higher temperature of 
‘last to bo used than was possible with the old 
atoves. The masonry has been taken out around 
tho hearth and a gallery is thus made. Water 
blocka and tuyore arches with circulating water 
pipes have been applied according to thy recognised 
practice of recent times, Both furnaces have six 
tuyeros, Four Whitwell stoves 65 ft. high and 
22 ft, in diameter will heat the blast for two of 
these furnaces, aithough at the time of our visit last 
wook only one furnace’ was in blast the other 
having been blown out for repairs. 

Attached to these furnaces are two blowin 
engines, one with a 3J8-in. stoam cylinder an 
100-in, blowing cylinder, the stroke being 8 ft. 
Tho other engine has a steam cylinder of 60 in. 
diameter, «a blowing cylinder 120 in., the stroke 
being &ft, The steam pressure is 40 1b. and the 
blast $$ 1b. The exhaust stoam passes through a 
feed water heating apparatus. These two en,-ines 
are usually coupled, but when we saw them only 
ono was at work, The blast boxes are arranged in 
a nunowhat unusual way, being placed in a circle 
around the cylinder covers. ear the furnaces 
isan old iron rolling mill now used for producing 
light stocl rails and fish-plates. There is here a 
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compact little blooming mill with a pair of reversing 
engines made on the premises. 

At the back of the furnaces and on a level cut in 
the hillside, are 80 Coppéo coke ovens together with 
several blocks of ordinary coke ovens of an older date. 
These ovens are on a level with the furnace landing, 
which represents the old furnaco top. From thenco 
the coke and other materials are lifted to the furnace 
mouths by two direct-acting steam lifts similar to 
those on the other sido of tho valley. The waste 

ases from the coke ovens are used for firing the 

oilers supplying steam to the blowing engines, 
although at the time of our visit this arrangement 
was not in operation, aa alterations were being made 
to the main chimney, and the products of combus- 
tion were boing discharged through two auxiliary 
chimneys. 

In the centre of the premises are commodious 
amithe’, fitters’, and erecting shops, together with a 
foundry, saw milla, &c. In the vicinity of the 
works a short distance up the valley are coal wash- 
ing machines in which the coal for making coke is 
cleansed. Two of these are on the plunger system 
and one on the open trough principle, The coal, 
it should be mentioned, is obtained from the com- 
pany's pits near the furnaces, There are also con- 
siderable brick works in connection with the es- 
tablishment, where all bricks used on the works, 
excopt a few special ones, are made. In this 
department there are two hydraulic machines for 
making runner bricks, converter tuyeres, and other 


purposes, 
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THE INTERNATIONAL HEALTH 
EXHIBITION, 


Tur BAKERIES. 


THE dairies, the bakeries, and what Punch would 
robably call the soda waterios, are the three lead- 
ng food industries practically illustrated in tho Ex- 

hibition. The first we have already dealt with and 
now propose to give a short notice of the bakeries, 
loaving the mineral water section for a future 
notice, 

Compared to tho dairies tho bakeries labour 
under # great disadvantago in being placed in the 
unsightly shed which was last year occupied by the 
life-saving display. One cannot help thinking 
what a pity it is the bakera could not have been 
placed boside the dairymen, their exhibits oponing 
on to the great South Gallery in the same way. 
This would have done much to redeem the principal 
part of the Exhibition from being simply a big dis- 
play of show cases which are at present-—with one 
or two exceptions—nothing more than gigantic 
gratuitous advertisementa. 

Ly way of a preface to this notice of the bakories, 
we will say a fow words on breadmaking generally. 
The first oporation, which is to set the sponge,” 
commences late in the evening, any seven to nine 
o'clock, according to the nature of the trade. After 
about two to three hours more, more flour ia added 
to the aponge, which, it should be mentioned, con- 
sfste of fermont and flour, and dough is thus formed, 
and the whole will be left for another two hours or 
more. When the dough has risen aufticiently, it is 
taken from the trough and cut up into pieces of the 
right size for forming a louf, after which it is 
moulded and made up into tho required form, The 
special suitability of wheaten flour, compared to that 
of other cereals, for making bread, lies in the fuct 
that the gluten contained in it forms a very tenacious 
viscid paste when mixed with water. This has the 
effect of preventing the too rapid escape of the 
bubbles of carbonic acid gas which arise during the 
process of fermentation, and the light, spongy tex- 
turo of wheaten broad is thus obtained, Bread 
made from meal or flour of any other grain is always 
heavy compared to that which is produced from 
wheaten flour. Thore are other ways, besides fer- 
mentation, of producing the spongy or visiculated 
condition requisite for making bread light and easily 
digestible. The best known of these is the mechu- 
nical process introduced by Dr. Dauglish, in which 
the gas is forced through the dough under great 

ressure. The procoss is an interesting one, but as 
it is not shown at the Exhibition, we are unable to 
dwell more fully on it here. 

Tho firat establishment mot with in the bakeries’ 
shed, on entering from the east ond, is that of Mr. 
J. Marshall, of 442, West Strand. This, in common 
with the other large displays in this section, com- 
ee a complete baker's establishment, in which 

read, cakos, buns, c. are produced in considerable 
numbers. The different bakeries, we may here 
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mention, are chiofly noticeable from the various 
forme of ovens they are worked by. The ovens in 
each establishmont are unlike in principle, wherons 
in mauy cases the same machinery is shown on 
different stunds. Thia being the case, wo will 
firat describe some of the principal machinos 
exhibited, and treat of the ovens afterwards. 
Ou Mr, Marshall's stand is one of Melvin’s dough- 
ing machines. This consists of an iron trough, 
mounted on cast-iron standards, and in the interior 
of which the mixing blades, seven in number, are 
made tu revulve. The latter receive thoir motion 
from suitable gearing at the end of the trough, the 
shafts on which tho blades are mounted passing 
through the sides of the trough. The latter is 
tilted to discharge the dough, the motion of the 
blades assisting the action. 

On the next stand, that occupied by Messrs, 
Hill and Son, Mr. Paul Pfleiderer has a large dis- 
play of bread mixing and kneading machines. In 
our issue of December 26th, 1879, we gave a de- 
scription and illustration of these machines, aince 
which time a few alterations have been made in 
seme of the details of design. The apa te of 
these machines shown at the Exhibition is what is 
known as a 15 B machine, which is said to be 
capable of kneading and mixing 700 lb. of dough at 
one operation, These machines are made with a 
capacity of from 1$1b, up to 2800 lb. of dough at one 
operation, The trough is tilted. to discharge the 
mass by means of a vertical screw, which is attached 
at its lower end in such a manner that it will oscil- 
late in the direction required by the movement of 
the trough. This engages in a screw nut on the 
lower part of the trough. The tilting can be per- 
formed by power or hand as required.- The in- 
genious manner in which the reversing of the blades 
is effected has already been described in our pre- 
vious notice. A dough-dividing machine is also 
shown on Mesars. Hill's stand. It consiats of a 
small circular table, fitted with a hollowed cap or 
lid, working on a hinge. The dough is placed on 
a table and compressed into a certain form by 
shutting the lid. By means of a lover a number of 
knives are causod to rise through slita provided in 
the table, and these cut up tho dough into certain 
definite sizes. The knives in fact form s0 many 
partitions, by which the space between tho table 
and the lid is equally divided up. 

Messrs, Joseph Baker and Sons have the Jurgest 
collection of baking machinery in the Exhibition, 
This is being shown at work by Mesars. T. Watt 
atid Sona, of Gledhow-terrace, S.W., who are prin- 
cipally engaged in producing what are known as 
angels, a species of confectionery which appears to 
have achieved a certain amount of notoriety from 
the fact that Miss Mary Anderson, the American 
actress, saying that it was one of the few things in 
England worth eating. 

Messrs. Baker adopt Thomson's difforential mo- 
tion, roversing, mixing, and kneading machine. 
The knives in this machine are placed on two 
cranks which revolve within the trough, being 
actuated by suitable yearing at the end. Both 
mixers can be made to revolve inthe same direction 
or in opposite ways, and at similar or different 
speeds at will, When the machines are made with 
double-speed pulloys, they can be used for stirring 
the sponge or mixing the dough when a quick speed 
ia most suitable. For kneading, greater power is 
required, and the slow apeed is then used. When 
the mixers aro made to revolve in opposite direc- 
tions at different spocds, they naturally pass each 
other at different points at each revolution, and ‘t 
is claimed that a very efficient action is thus ob- 
tained, the mass of dough moving horizontally as 
well as vortically during the process, 

The largeat piece of machinery in this stand is a 
‘combined hard and soft dough biscuit gauging, 
cutting, and stamping machine, with scrap-separa- 
ting and sclf-panning apparatus.” This consists of 
a cast-iron framing about 14 ft. to 16 ft. in length ; 
on the upper part aro certain rollers, over which 
continuous webs of a suitable textile fabric are 
caused to travel. The dough, which has been 
brought from the ‘ brake,” ia first passed through 
a pir of rollers set the required distance apart; 
thia gauges the thickness which the biscuits will 
ultimately be, From the rollers, one of the webs 
mentioned carries the sheet of dough to the cutters 
which stamp the biscuit into the desired shape, an 
at the sume time imprint the name or device re- 
quired. The ‘‘acrap,” which consists of the original 
sheet, which is full of holes where the biscuits have 
been cut out, is then passed on to a web, and by it 


[Ava. 1, 


1884. 


womens 
Hee camamamesanl 


carried to a receptacla provided ; the biscuits tra- 
velling along another web and collected at the end 
to be taken to the ovens. One roller on each web 
in the machine is fitted with tightening screws and 
sliding bearings, so that the webs can he-ulways 
kept properly stretchod, All the webs and dough 
rollors are worked by ratchot wheels and connecting 
rods from ono adjustable crank-pin, so that the 
adjustment of the crank regulates the speed of the 
whole, A four-sifting and mixing machine ix also 
shown on this stand. Jt will sift and inix one gack of 
flour in from one to two minutes, when driven by 
hand power. The wire bottom of tho sieve is 
formed tu the segment of a circle, over which an 
agitator is caused to oscillate by means of a crank 
movement outside the sieve. The motion may be 
obtained by hand or power. Several other ia- 
chines used in the baking and confectionery trade 
are shown on this stand, such as currant cleaning 
and drying machines—es centrifugal machine being 
used for the latter process—cake mixing machines, 
mechanical whisks, cutters, muffin stoves, and 
apparatus of a similar kind. The ovens on the 
different stands are of various kinds, and are heated 
either by coal, coke, gas, or steam respectively. 
Mr. Marshall uses a form of gas oven which 
recently been introduced by Mesara. Gibson and 
Booer, of Union-street, Southwark. It is internally 
fired, but in place of the ordinary furnace’ large jets 
of gas, burnt in atmospheric burners, are used, 
These distribute the heat under the crown of the 
oven in such a manner that, starting from the right- 
hand front angle, the flame is directed to the two 
opposite angles and then back to the register corner, 

any advantages are claimed for the system ; 
cleanliness, ease of working, aaving of time and 
labour being amongst them. Ferhaps the feature 
that will tend more than any other towards the 
introduction of this plan is that an ordinary baker's 
oven, of which there are about 6000 in London at 
the present time, can easily and at small exponse be 
converted for working in this way with yas. Tho 
inventor states that he can convert an ordinary oven 
to this syatem between the bakings and without 
interfering with the ordinary work to any serious 
extent. Tho wbsence of simoke is a matter that 
will particularly recommend itself to bakers who 
find it impossible to work the ordinary coal furnace 
without making some smoke and are at all times 
liablo to be fined. The question of economy ia one 
that will at once occur when the substitution of gas 
for coal is proposed, and on this point thero 
appears to bo some little doubt. The inventor 
in a paper recontly read before the Gas Inati- 
tute, stated that each oven will on an average 
consume 1000 cubic feot per day. The oven 
in the Exhibition was found after a month's ex- 
perience to avoraye 1250 cubic feet per night, and 
with this quantity an average of five batches is 
turned out; this with gas at 3s. per cubic foot gives 
a total cost of 94d, per batch for fuel. It is, how- 
ever, stated that the gain in weight to bread more 
than covers the coat of gas. This saving is effectad 
by a bettor diffusion of the heat and the retention 
of the steam in the bread. 

Besides Mr. Marahall’s stand is a gas oven ex- 
hibited by Messrs. Benyon and Cox, of Torquay. 
This is a three-tier oven, and is composed of light 
sheet iron in two skins, tho space between being 
packed with a non-conducting material. It is 
G ft. 6 in. high, 7 ft. from front to back, and 
3 ft. Jin, wide. It is heated by one small gas tiro, 
consisting of a series of ordinary Bray burners, 
which are placed under the bottom near the back, 
The heated gases pasa through the flues under and 
over the tiers, communications being made for the 
purpose at the ends, and ultimately down the sidos, 

ampers are provided for directing the heat to 
any required part. By this method of carrying 
the heat down again to the level at which it 
entered, little or no draught is obtained and 
the heat from tho gases has therefore ample time 
to be absorbed by the oven. There are in the 
furnaco 60 H* Bray burners. All these are lit at 
starting when the oven is cold, but the required 
ball leery once having been obtained 20 jets are 
ample to keep up the required degree of heat when 
the oven is Gaitly worked. In ordinary practice, 
however, 10 jets are sufficient, A batch of bread 
is turned out in the usual time, about one hour 
and a quarter. On the bottom of the ovens shelves 
are provided which pull right out so that the whole 
batch can be drawn at once. This oven will 
burn during the first hour of baking, when 20 
burners are alight, about 40 cubic feet of gas per 
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hour, when Se is thoroughly warmed 20 ft. | 
er hour will bo about the quantity required. 

he burners are made to burn 2 ft. per hour at 
lin. preasure, The practical working in the Exhi- 
bition shows, we are informed, that the oven can 
be worked for ten hours at tho cost of 1s, Gd. This 
‘would represent about 1000 quartern loaves being 
baked. 

It will bu noticed that Messrs. Benyon and Cox 
do not uso the Bunsen burner, and they state that 
the rosult of their oxperience goes to show that the 
ordinary burner is preferable in their case. The 
burners are incloged go that the gas and air are both 
brought to a very high temperature befure combua- 
tion takes place. That perfect combustion is at- 
tained would appear to be proved by the fact that 
absolutely no soot is deposited on the flues. Mr, 
Oox informs us that he has wiped the bottom of 
the oven after it had been in use some time with 
a white cloth and has hardly soiled it, An oven 
similar to the one shown at the Exhibition, ex- 
cepting that it is mounted on wheels, is now in 
use at the camp at Wimbledon, Messrs, Hill and 
Son use the on continuous hot-air oven. In 
this case the furnace is placed at the back of the 
oven, the heated gases and products of combustion 
passing into a flue so that they are not brought into 
contact with the bread. The bottom of the oven 
consists of a travelling plate which can be drawn 
bodily out on a framing provided, so enabling the 
whole of the batch to be set and drawn at once. A 
small bviler is provided for generating steam to 
heat the water for the bakehouse, as well as for in- 

ecting into the oven when baking Vienna bread. 

he consumption of fuel is said to be very small, 
and no moro is required for a two decker than for 
a single oven, 

On the adjoining stand the Perkins steam ovens 
are in use. Those are heated by a series of wrought- 
iron tubes, which are welded up at both ends, a 
quantity of water having previously been placed in 
them, The ends of those tubes project into tho 
furnace which is placed at the back of the oven. 
The tubes are inclined so that the lower portion is 
in the firo, and tho heat is constantly carriod away 
to the oven by means of the steam and water in the 
pipes. Messrs. Perkins also show a navy oven on 
the same principle. This is composed of a double 
casing of light iron plating with a non-conducting 
material between. A military field oven mounted 
on wheels is also exhibited. 

On Messrs. Baker’s stand the Bailey and Baker 
continuous oven isin use. In this caso the heated 

ases are conveyed directly to the oven, What 
is known as a aiphon flue is fitted, and this it 
ig said permits of the escape of gas and products 
of combustion during baking without entailing any 
losa of heat. By moans of dampers in the flues the 
heat can be directed tu any desired spot. The 
Duntonknoll stone oven soles aro shown on this 
stand, They are said to be better than the ordi- 
nary tile buttoma on account of thoir heat-retaining 
proporties, 1t is to bo regretted that Messrs, Hill 
and Sons do not illustrate their method of making 
whule meal bread, for the preduction of which they 
are so celebrated, The virtues of whole meal bread 
have been fully discussed of late. There appears 
to be little doubt that we throw away a large part 
of the nutritive constituents of the wheat berry 
whon the middlings, sharps, and pollard aro taken 
away. It has been vbjected, however, by sume 
that the fibrine in the outer parts of the grain is not 
entirely assimilated, as the food is hurried through 
the syatom by the exciting action which the coarser 

articles has on the intestines. There is one thing, 

owever, that can be claimed for bread made from 
whole meal. Jt is a,fine natural aperient which 
leaves no reactionary effect behind it as is the case 
with nearly all, if not all, drugs taken for a similar 
purpose. 


NOTES. 


MausH Gas as A REFRIGERATOR. 

Tum pneumatic machine employed hy M, Wro: 
blewski in liquofying and evaporating ethylene and 
oxygen to produce intense colds, has also been re- 
cently rr | by him to evaporate liquid marsh gas. 
Ho has thus obtained a temperature of —1565 deg. 
and —160 deg. C., which is the tomperaturo of 
ebullition of tho liquid gas. It isa useful tempe- 
rature as coming between the temporatures of 
— 144 deg. C. and -- 184 deg. C., which are ob- 
tained with othylono and oxygon; but it varies 
with tho degree of purity of the gas. Oxygen, at 
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mosphoric air, nitrogen, and carbonic oxida cooled 
with the marsh gas, can be liquetiod under feable 
proasures, 4o that. a chemist. who succeeds in pro- 
ducing pure mursh gas ousily and economically will 
render a service to acienve. 








Tin INpvctON SPARK IN ANALYSIS, 

_ An interesting application of the induction spark 
In analyaing bonzine, toluene, and aniline has been 
made by M. Destrem, and brought before the French 
Acadomy of Sciences. Tho apparatus used was 
an electro-analyser of Hoffmann, with a medium- 
sized induction coil actuated by three Bunsen 
elemonts. The spark was taken between two 
platinuin electrodes immersed in the liquids under 
test. Soon after it begins to pass, bubbles of gas 
form round the electrodes and carbon sovt is 
separated from the liquid. In aniline there is leas 
carbon liberated and it falls to the bottom more 
bere than in the other two liquids mentioned, 
n the gaseous mixture coming from the decomposi 
tion of these carbonaceous substances, M. Dostrem 
finds for benzine acetylene 42 per cent. to 43 per 
cent., hydrogen 57 per cent. to 568 per cent. ; for 
toluene acetylene per cent, to 24 per cent., 
hydrogen 76 per cent. to 77 per cent. ; for aniline 
acetylene 21 per cent., hydrogen 65 per cent., 
cyanhydric acid 9 per cent., and nitrogen 10 per 
cent. After the action of tho spark he finds besides 
the carbon depusited from the benzine and toluene, 
some dipheny! and a reddish brown paste, soluble 
in the carburates, which is oasily isolated, either 
by concentration or cooling. 


ELECTRIC RESISTANCE OF CLASS. 

Messrs. T. Gray, A. Gray, and J. J. Dobbio, of 
Glasgow Univorsity, have been investigating the 
electrical resistance of various kinde of flint glass, 
as made by different makers, with a view to find 
out tho rolations existing between tho resistance 
and the chemical constitution of the glass. The 
tests were made by immersing flasks of the glass in 
mercury and filling up the interior with mercury. 
The mercury formed eloctrodes to convey the 
current from 120 Daniell cella through the glass 
and the resistance was measured by a high vosist- 
ance astatic galvanometer. They found that the 
resistance of the glass increased with the per: 
centage of lead in the glass, and also with the 
donsity, but diminished as the percentage of alkal 
in the glass increased, Tho best specimen tried 
contained over 40 per cent. of lead oxide, and had 
a density of 3.141. Its specitic resistance at a 
temperature of 130 dog, Cont,, was 8400 x 10!" olims 
between two opposite faces of a centimetre cube. 
The experiients show that the resistance of ylus 
ia halved by an incroase of about 8) deg. Cent, 
This rule holds for a considerable range of tempe- 
rature, hence the approximate resistance of glass at 
a certain tomperature may be estimated, In taking 
the temperature observations, the glass flasks wor 
heated by means of a sand bath, 


THe AMBULANCE EXPERIMENTS, 

The recent oxperimonts at Aldershot with thi 
electric light ambulance consisted in searching fo 
wounded men on the Redan Hill after a supposuc 
battle ; the means employed in the darkness t 
discover the wounded men being an arc lamp fitted 
to av tripod and provided with appliances for con- 
densing, spreading, and directing the light, The 
electrical gonerating apparatus, including a Gramm 
dynamo fed by a Brotherhood engine of thre 
horse-power, was all contained in a strong iror 
carriage on whoels. The engine had cylinders o: 
80 mim. diameter and was supplied by steam o’ 
90 lb, pressure from a Field boiler, the whole plan 
woighing, when in working order, about three tons. 
The lamp had carbons 13 mm. in diameter and was 
hand regulated, the light boing directed by 
Mangin reflector and a horizontal dispersivo lens. 
A double cable of about 50 yards of insulated wire 
sorved to conduct the current to the lamp and 
permit of changes of position for the light. The 
electrical arrangements were carrivd out by Messrs 
Woodhouse and Rawson ; the ambulance operations 
by Surgeon H. R, O, Cross, of tho Army Medical 
Department and inatructor of the Training School 
at Aldershot, and the expenao was borne by the 
National Society for Aid to Sick and Wounded in 
War, Ono hundred mock wounded were dispersed 
over the ground and a column of tho Army 
Hospital Corps moved forward at the santo time 
scarching the ground for the fallon men. Mock 
dresaings were alao applied to factitious wounds 
and wu vraisemblance given tu the operations 40 a8 


118 


0 test the light as well as possible. The ex- 
eriment was on the whole suecessful, but the 
ntermittence of the light on this, the first trial, 
was Unfavourablo to such work os amputating ; nor 
was the expernnent altogothor free from the likeli- 
ood of attracting the fire of an enemy. Further 
ests will shortly be made in the Groen Park. ‘Tho 
lystem isa commendable one, and isalready adopted 
n France, Austria, and other Continental countries. 


A New Sartretre Bron, 

To the eastward of Cocha-bamba, in Volivia, 
South Amorica, an immense saline deposit has been 
discovered near the village of Arand. Analysed by 
M. Sace, tho ingredients are putassic nitrite, 60.70 ; 
borax, and traces of salt and water, 30.70 ; organic 
matter, 8.60 por cont, On dissolving this mixture 
in boiling water and covliny it, a plontiful crystalli- 
sation of pure saltpotre is obtained. The suil on 
which the bed lies is brown and inodorous when it 
is dry, but when moistened it gives out an odour of 
carbonate and sulphhydrate of ammonia. M. Saco 
has found it composed of incombustible residue, 
74.20 ; borex and salts, 15.50 ; and organic matter 
with water and ammoniacal salts, 10.30 per cent. 
The incombustible residue is formed of a very fino 
sand, and of phosphate of lime, magnesia, and iron, 
in large proportion. The saltpetre has evidently 
srigliatad from the oxidation of the ammoniacal 
salts of the soil in presence of potash and soda pro- 
duced by the slow decomposition of the schists on 
which they reat. The potassic nitrate has mounted 
by capillarity to the surface of the soil, whilst the 
diliquescont nitrate of soda has been drawn by tho 
rains towards the dry and warm regions of the 
coast, where it forms the beds of nitrate of soda 
actually worked in Chili, As immense quantities 
of fossil bones are found in the suil around Arand, 
it is possible that the saltpetre beds there, which 
are capable of supplying the whole world, are a 
result of the decomposition of a vast deposit of ante- 
diluvian animal remains. 


Tur PRovecTeED ALGERIAN Sra, 

Tho proposal of Col, Roudaire and M. de Lesseps 
to ficod ie dry bed of the Shotts in the south of 
Alyoria, and thus create a North African inland 
aca, has of late met with a good deal of unfavourable 
criticism in the French Academy of Sciences, one 
critic, M. Cosson, asserting that, though M, 
Roudaire has abandoned the idea that the Shotts 
was the Triton Bay of the ancients, and though a 
Commission of Inquiry has pronounced unfavour- 
ably on thes project, he, M. Roudaire, still 
clings to his original plan. Another critic, M, 
Letourneux, protests againat the French Govern- 
ment giving any countenance to the scheme, 
which, in his opinion, would cause the com- 
plote ruin and destruction of Belad-el-Djerid and 
Souf. M, de Lesseps has replied to these criti- 
ciams, that M. Roudaire has not abandoned his 
theory that the Shotts is the samo locality as the 
Triton Bay ; but, on the contrary, ia still engayed 
in supporting it; and he points out that the French 
Academy of Sciences has examined the project atd 
regarded it in a favourable light, Moreover, the 
Commission, nominated by M. de Freycinet, las, 
he assorta, demonstrated the advantages of the 
plan, and has never disapproved of it, and, though 
they will not ‘assist the enterprise, they are far 
from wishing to oppoac it, provided it be carried 
out by private means. A group of projectors have 
already beon formed and will begin to construct a 
port at the mouth of the Oued-Melah, a work whose 
Importance requires no demonstration, since there 
is no shelter on the Tunisian coast, between Tunis 
and Tripoli, a distance of some 420 iuailea. 


New Exectric Barreries, 

A novel thermo-chemical battery has been in- 
vented by M. Vincont Riatti, professor in the Poly- 
technic School at Torli (Italy), The production of 
the current results from tho difference of tempera- 
ture of two layers or strata lying at different levola 
in a vessel filled with liquid. The cell consists of 
a wooden box or vessel traversed by two copper 
ripes placed the ono over the other, and separated 
by a distunce equal to about half the height of the 
vessel, Which ia filled with a solution of sulphate of 
copper. A current of steam passes through the 
upper tube, and a current of cold water in the 
lower, with the effect that coppor is deposited on 
the lattor, while the substance of the former is 
reducad. By changing, from time to time, the 
position of the tubes, equilibrium is established. 
This battery is said to work well and not to polarise, 
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but up to the present no practical information as to 
ita performance has becn published, and conse- 
quently we cannot do more than call attention to 
aie principle of its action. M. Grimfeld, of 
Vienna, has devised a modification of the Callaud 
battery, in which thoro is omployed a glass vase 
divided in two by a mid partition half the height of 
the vase. The two upper halves aro thus in free 
communication, while the two lower halves are 
separated by the partition. In the bottom of one 
of the cells is placed the disc of copper; the zinc is 
at the top of the other. By this arrangement the 
deposition on the copper of black particles falling 
from the zinc is avoided; at the same time, how- 
ever, tho resistance of the cell is increased and its 
cost augmented. A modification of the Leclanchéd 
element has received from its author, M. Fein, of 
Stuttyard, the namo ‘‘ immersion battery.”” 1t con- 
piste of a glass vase at the bottom of which is placed a 
layer of binoxide of manganese. Tho vase is closed 
by a cover carrying a carbon, and a ring of zinc. 
An inverted flask filled with a solution of chloride 
of ammonium keeps up the supply of liquid. 








THE Finuanp Potar EXxrevirion, 

M. Lomstriém has published the chief results of 
the Finland Polar oxpedition of 1888-84, The 
scientific observations were made at Sodankyla 
(latitude, 67 deg. 24.6 min, north; longitude, 27 


. 17,8 min. east of Greenwich) and at Kultala | &° 


| e, 68 deg. 20.5 min. north ; longitude, 26 
eg. 30.4 min. east), The earth currents were 
stadied from September, 1882 to September, 1883, 
at the same time as the magnetic variations. Two 
conductors of copper wire, running from north to 
south and east to west for about 5 kilometres, termi- 
nated in platinum plates buried to a depth of 1.3 
metres, The wires were insulated on telegraph poles 
and a sensitive galvanometer was interposed in the 
circuit of each. Wires of iron were also used with 
plates about 2.5 kilometres apart, At Kultala the 
earth plates were plunged in tho river Fralo and 
its bab deinen. ith a Mascart electrometer 
giving eighteen divisions for a volt, and with the 
galvanometer, the perturbing forcos due to the 
polarisation could be climinated. From the fact 
that the variations of current in the cast and 
west wires was very slight, M. Lematrém is inolined 
to believe that there is a belt of earth currents 
round the pole. Tho magnotic variations were 
found to be intimately associated with those of the 
varth currents. The atmuspheric curronts were 
obsorved with the wire network, which we have 
already referred to ina former note, At Kultata, 
four of these nettings of wire, with brass dis- 
charging points and zinc carth connections, were 
erected at different heights ona mountain side. With 
these it was found if two discharging nets of similar 
construction and at the same height, were connected 
togethor through a galvanomoter, no current was 
observed: With one net higher than the other, 
and both connected, a current was sont from the 
higher tu the lower. The electromotive force of 
tke currenta observed did not rise above .326 volt 
(on March 20). Near tho surface of the earth 
there is a layer of air which has a much greater 
electric density than layers highor up. The mini- 
mum density was formed at a height of 3 to 9 
metres. During the aurora the atmospheric cur- 
rent was always positive, that is to say, going from 
the atmosphere tu the earth; at some other times 
it was negative. With regard to the artificial 
aurora sometimes seen crowning the discharging net- 
works, M. Lamstrim states that they showed either 
diffused light, or visible rays. They were observed 
by the naked eye and by the spectroscope, which 
showed the lines of the polar aurora. A Holtz 
machine working in connection with the wires 
could reinforce the effect under favourable circum- 
stances. If the moon was high the phenomenon 
was novor secn with the naked eye. 
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THE LATE MR. THOMAS ELLIS. 

Ws regret to record the death on Monday last, at 
his residence, Whittington Lodye, Bridge of Allan, of 
Mr. Thomas Ellis, proprietor of the North British 
Iron Works, Coatbridge, Mr, ilis was a Shrop- 
shire man by birth, but eventually he became very 
deeply identified with tho iron manufacture in Scot- 
land; indeed, by long residence in Lanarkshire, he 
had become. almost a Scotchman, His father was a 
cabinet-maker at Wittington, in Salop, and young 
Ellis was left an orphan before he had had an oppor. 
tunity of rota the direction which his future 
life should take. In due course he elected to enter 
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the rolling mill department of one of the local iron 
works, and by the time that he waa twenty-two years 
of age he had acquired no mean amount of skill both 
as an iron roller and as a puddler, 

At that time he was induced to turn his face in 
the direction of Scotland to seek his fortune, as 
many other Knglish ironworkers had done before hin. 


On arriving ut Glasgow he found employment at |] 


Govan Bar Iron Works, belonging to Mr, William 
Dixon, who was the son of another immigrant from 
England. The establishment just named was for many 
yeara one of the largest of its kind, if not, indeed, the 
very largest north of the Tweed. Thomas Ellis was 
ra oa Ae for some time in the bar mills at Dixon's 
Iron Works, and his first change was to the forge 
department of the famous Dundyvan [ron Works, Coat: 
bridge. He subsequently returned to the Govan 
Works, where he was placed in a position of trust. 

Mr, Ellis next made a still more important step, 
namely, to become an ironmastor himself in the Coat- 
bridge district, That was in or about the year 1856, 
and when he about thirty-eight years of age. During 
the next dozen years or so he waa a member of two 
or three partnerships carrying on small iron works 
—the Phanix and the Globe—and in that way he 
came to be very well known throughout the Scotch 
iron trade, and acquired the confidenve and esteem of 
a large number of merchanta and consumers of iron. 
Some fifteen or sixteen years ago Mr. Ellis acquired 
a large plot of ground on the estate of Dundyvan, and 
erected on it a small iron works, which has since 
wn to be the most extensive establishment of the 
sort in Scotland, the material produced being exolu- 
sively bar iron. Mr. Ellis wasa thoroughly 
worker in iron, and for years there was not better bar 
iron in the market than that which bore his well- 
know ‘‘N. B. crown” brand, a brand that has long been 
a favourite wherever bar iron is in request. The pro- 
duce of the North British Iron Works is of great 
variety, and yet it does not embrace anything beyond 
4 in, rounds and squares and 7 in. flat bars and 
angles. There are now in the works fully forty 
puddling furnaces, including the doubles and singles, 
those that are in use and others in course of 
erection. In addition there are ten mill furnaces, 
two forge trains, four steam hammers, and five 
soparate rolling mills. One feature of the works 
ia that each mill and forge train has ita own 
driving engine, a fact which leads us to mention 
that the number of separate steam engines about the 
works is unusually great, The number of hands 
employed within the works is generally about 500— 
somotimes rathor more—and is apecially worthy of 
notice that the ‘“N. B." works have scarcely ever 
suffered from dull tras or slackness of demand. The 
average output of bar iron tinished for market is about 
2000 tons, 

Mr. Ellis has always been in the van in adopting 
improvements in furnaces, in machinery, and in new 
processes. It may be remembered by many of the 
members of the Lron and Stacl Institute that when the 
Glasgow meeting of that body was held in the year 1872 
he had a ‘' Dormoy” puddling furnace in operation for 
their inspection, At present there are several double- 
puddling firms at work with Vi¢kles’s mechanical 
puddler. Amongat the other mechanical novelties 
within the works we may mention a vory clever 
machine—Mr. Ellis’a own invention—for Sea or 
polishing round bars for shafting. Some very excellent 
specimens of the work done by this machine were 
shown in the collection of exhibits which Mr, Ellis 
sent to the Engineering and Metal Trades Exhibition 
held in Jondon last year, Several years ago Mr, 
Ellis started the manufacture of wire on a very large 
acale, and ho was the firat person to aucceed in making 
first-class marketable wire from Svotch iron. His 
special Pet consisted of a splendid eas nig and no 
fewer than eighteen wire-drawing blocks, together 
With the requisite annealing furnaces, &c, At present 
the wire-making plant is at astandatill, agit is scarcely 
possible for the manufacturers of this country to com- 
pete aucccasfully with those of Germany, 

Mr. Ellis was honourable in all his dealings, and his 
workmen had the higheat esteem and regard for him. 
Rarely, if ever, did edi strike arise amongst them, 
He waa sixty-six years of age at his death, and he has 
left a widow (daughter of the late Mr, James Leonard, 
of Gateshead) and a grown-up family, two of whom are 
sons connected with his iron works, 








NOTES FROM THE UNITED STATES. 

PHILADEUPHIA, July 18, 1884, 
A anxat deal of interest ia felt in the discovery of 
tin in Amherst and Rockbridge counties, Virginia, 
Proapecting is going on, and giving a good showing of 
cassiterite. Itepresentatives of the owners of the 
territory are in communication with parties in England, 
with a view to interesting them in the development of 
the region, and it is stated that parties from there 
will shortly arrive here, in order to make further 
investigations, J)eposita of oxide of zine have been 
found in the tunnel head or upper portion of the stack 





accomplished | season requirements have 
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of the Lowmoor furnace of the Allegheny Iron Moun- 
tain Company. These deposits are large, and will 
probably lie developed. Less suuthorn iron is coming 
into northern raat as tidewater prices havo «e- 
clined to a limit which forbid further shipments. The 
copper market has been unusually stagnant. 2000 tons 
have been shipped abroad, 1500 tons for Mugland, The 
ake companies expect to export about 7000 tons 
between this time and the close of the year, ‘The lead 
market closed dull, and spelter und zine are utterly 
demoralised, Steol rails are selling in small lote at 
80 dols, to 31 dols. atmill, A further drop is rumoured, 
and it is stated that 20 dols, would be readily acceptud 
for large lots, for lute delivery ; but there is no dispo- 
sition on the part of railway builders to anticipute 
requirements under any consideration. We have 275 
furnaces in blast at present, and there is no immediate 
probability of the number boing increased, for some 
weeks ut least. Kessemor pig is selling very slowly at 
19 dols. to 19.50dols, at tidewater ; spiegeloisen is quoted 
at 23 cols, for 10 per cent., 28 dola, for 20 per cent., and 
78 dola for 80 per cent, ferro-manganese. Stee) blooms 
are quoted at 88 dole to 40dols. German ¢rop ends 
are offered at 21 dols. The outlook for railway con- 
struction is anything but encouraging at present, but 
it is probable that upwards of 3000 miles of road will 
be constructed before the close of the year. No. ] 
foundry iron is selling at from 19 dols. to 21 dols. at 
tidewater. Beat makes of grey forge command 18 dols, 
Manufactured iron of all kinds is very dull, The 
merchant mills have nearly all resumed, after the 
summer rest, but very few of them have many orders 
ahead. The nail trade is depressed, as moat of the 
bean anticipated. The 
atructural mills are busier than others. on plate 
iron sells at 2 cents per pound; beams and channels 
3.265 in large lots, e supply of old material is large, 
and holders ask 19dols. to 19.50dols. for old rails. 
Throughout the west the iron trade is lifeless. There 
are some orders on hand for fall deliveries, but buyers 
refuse to take any risks, The Baltimore and Ohio, the 
Bankers and Merchants’, and the Postal Telegraph com- 
panies have formed a combination, which will work 
againat the Western Union. The mileage of the 
Bankers and Merchants’ Company has been increased 
from 30,000 to 55,000 miles within six montha. The 
total mileage of the combination is 120,000 miles. This 
combination reaches all the important trade centres 
and large cities, and touches about 80 per cent. of the 
entire telegraphic traftic of the United States, Addin 
the leased wires furnished to brokers, merchants, an 
and others, the aggregate mileage is nearly as great us 
that of the Western Union, There will be a money 
transfer system added, ‘he Western Union will tind 
this combination a powerful one, and some sharp 
cutting of rates may be louked for. 


ELECTRIC LIGHTING NOTES. 

It will be remembered that six months ago the 
Anglo-American Electric Light Corporation reorganised 
itself, writing off the losses of the past year in readi- 
neas to return to its former functions of a compan 
dealing direct with the ;.ublic. It had released suc 
of the subsidiary companies ag still existed from the 
obligation of supplying Brush machinery solely, and 
had obtained from them the right to enter their dis- 
tricts. Many of the companies had already lapsed, 
and their licenses, according to the terms of the agree- 
ment, had reverted to the Corporation, which thus had 
practically the whole country before them as a field of 
operation. During the slack time a complete system 
of incandoscence lighting had been elaborated, and 
when freed from its financial burdens, the Brush Com- 
pany came again boldly before the public, and took its 
place with youthful energy among competitors, many 
of whom fancied it was already dead, and awaiting 
decent burial at the handa of the Court. Six months 
have since olapsed, and the directors now report that 
the half-year’a working shows a net profit on trading, 
after including exceptional law charges, and after 
making provision for all book loasea and depreciation 
of property, This result, they say, warrants the hope 
that with cven a partial revival of electric lighting 
enterprise the Corporation will be able to make fair 
returns on the capitel. They have heen successful in 
eatablishing the reputation for high efficiency of their 
Victoria dynamos and rei for incandescence light- 
lng, and their suitability for ship lighting, and con- 
tracta have been obtained from the Admiralty for 
fitting up the Coloasus, Triumph, Raleigh, Bacchante, 
and Conqueror, They have an experimental installa- 
tion at Buckingham Pulace, and have done a large 
foreign trade. In consequence of the liquidation of the 
Metropolitun Brush Company, an important area has 
reverted entirely to the parent company, 





WATER IN (QURENSLAND.—The Queensland Colonial 
Treasurer has received a telegram from Mr. Henderson, 
hydraulic engineer, stating that guod water haa been 
atruck at Hadley’s Creek, about forty miles from Mutta- 
burra, on the Minton road, The bore is down 8085 ft., 
and the yield is 126 gallons per hour, 
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JURY RUDDER OF THE SS. “KNICKERBOCKER.” 






| OUT*RIGGERS 12 FT. BEYOND SIDEg 


ath 
(ee 
MP OA OW ay 
nm TIT Al ey i ae, 


WE are indebted to Zhe Mechantcal Engineer (New 
York), for the following account and illustration of the 
very ingenious way in which a jury rudder was rigged in 
mid-ocean. : 

The steamship Knickerbocker, Captain Frank Kemble, 
of the Cromwell Line, from Now Orleans, arrived at this 
port on Wednesday morning, April 23rd, steering with a 
jury rudder rigged at sea. Captain Kemblo roported 
that during a heavy north-east g eon Sunday afternoon, 
about 120 milea S8.S,W, from Cape Hatteras, the rudder 
and rudder-post were carried away. During the con- 
tinuance of the gale the steamer waa steered by tuwing a 
heavy hawser astern, which by judioious use of the sails 
enabled the vessel hoad on tu wind and sea, and to pro- 
ceed on the voyage toward New York. Captain Kemble 
at once sot to work to build a jury rudder on deck, made 
from cargo gaffs and spars, with cross - pieces securely 
nailed and fastened with strong lashings and strains, as 
shown in accompanying drawing taken on the dock from 
the rudder itself, On Tuesday morning the woathor had 
wufticiently moderated to enable the captain to get the 
rudder in position, and to secure it in place, further pro- 
tected by guys running along each side of the ship to the 
deck amidship, and kept from getting foul of the propeller 
by guys running to the end of a spar projecting over the 
atern of the ship, thon steering by lines running through 
blocks at the end of another spar (placed amidships), thence 
to blocks on the mast, and so down to the deck. Thus 
rigged, the ship was readily and successfully steered to hur 
destination, caluaiiue all assistance, coming in past Sandy 
Hook and up channel to the Quarantine Station at Staton 
Island. Captain Kemble tolegraphed to his owners and 
came to wharf a little latory cutive only a tug to assiat 
the ship into her berth at,Pier 9, N. KR. 

The Knickerbocker is a large and valuable ateamer and 
had full cargo and forty passongers. The vessel and cargo 
were ubably worth at least half a million dollars, Cap- 
tain Kemble deserves great credit for his ability in im- 
provising this successful and ingenious steering appliance, 
which enabled the steamer to complete her voyage without 
other assistance, saving her owners and the underwriters 
from large salvage and other expenses and trouble, which 
follow accopting assistance at ses. 





NOTES FROM THE SOUTH-WEST, 

Dock Matters at Bristol.—A special moeting of the 
Bristol Town Council was held on Tuesday, to conaider a 
report from the Parliamentary Bills Committee with 
aterance to the purchase of the Avonmouth and Portis- 
head Docks. The Mayor of Bristol (Mr. J. D. Weston) 
presided, The report of the committee mentioned that 
arrangements had been made uador which the Portishead 
Company would at once sell out their whole interest in 
both pier and railway to the Great Western Railway 
Company, without retaining any management of or 


aeiiea ey . 
‘ian ae mA, idee ee ne inom 
. He ’ =. 
- et) : 





+ 


weet 





i) 
adil i 


ne 
J 
a= 
ad 
= 


interest in either. The committee also reported that 
both the Great Western and the Midland Railway Com- 
panies had given up tho limitation of the tonnage of the 
vessels to which the deferential tonnage rate was to apply. 
As far as they could judge, the committee were of opinion 
that the Docks Purchase Act, as passed by the Lords, fairly 
carried out the torms of the purchase approved by the 
council on the 19th of Seen last. The mayor moved 
the following resolution: ‘ That the report of the Par- 
liamontary Bills Committee he approved, and that, sub- 
ject to presont arrangements for the immudiate and com- 
ete transfer of the pior and railway undertuking of the 
Portishead Dock Company to the Great Western Railway 
Company, mentioned in tho report, being carried into 
offect by the Railway Act, to the introduction into the 
Docks Purchase Act, of the consequent alterations neces- 
sary, and that tho clauses carrying out the arrangement 
ns to the deferential rato, wentioned in the report, giving 
tho corporation use of the pier, for the purpuse of verwels 
entering or leaving the dock, and pesventinu the pier from 
heing used for loading and dise arging grain und mer- 
chandise, and if provisions making it incumbent upon the 
companies to complete thuir titles to the property aC: 
quirod for the purposes of their several undurtakingr, 80 
that all anterest therein might be conveyed by them direct 
to the corporation, and on satisfactory evidence of the 
titles of the companies to the severul properties to be 
transferred, and as to the arrangements between the 
Portishead Cau pany and the Portishead Warehouse Com- 
pany being finished, the conunittes be instructed to pro- 
cead with the promotion of the Docks Purchase Act, and 
endeavour to get it pemeu by the House of Commons.” He 
oxplainod at length the details of the sy arr peer: and 
uaid that if the council acquired the docks he thought thoy 
might safely consider that their loss on working them 
would not exceed on the outside from 6000). to » per 
annum, He thought, however, they might look for an 
jnervase of trade in the future, With the opening of the 
Severn Tunnel he boalioved they might fairly look forward 
tu a very considerable incressu of traffic, ter some dis- 
cussion the resulution was carried, 


Cardif.—Small steam coal is being disposed of without 
difficulty, and, indoed, in some instances poems is being 
falt. DPatont fuel continues to maintain ¢ e improvement 
recently noticed in it, being quoted at about 10s, 3d. 
per tun, Tho iron ore trade remains quiet, Laat week's 
clearances comprised 189,511 toms of coal, 1565 tone of 
patent fuel, and 2260 tons of iron, From _ Bilbao there 
wore received 11,479 tonsa of iron oro, and 2180 tons came 
to hand from other sources, 


Newport (Alexandra) Dock, —Tho extension of this dock 
has been commenced, 

Pontypridd, iat acd and Newport Railway.—On 
Friday the Great Western Kailway Company withdrew 
ity opposition tu the opening of this line, and long coal 
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trains passed down te Newport ovor it from Pontypridd. 
Afterwards uw long train of empty wagons proceeded over 
it through Pontypridd to Aberdare. 


The Severn Tunnel.—On Thursday evening several of 
the directors of the Great Western Hailway arrived in 
Bristol, The object of tho visit was tu make an efficiont 
inspection of the progress of the works in the Severn 
Tunnel, prior to the half-yearly meeting of the Crest 
Western Company. On Iriday morning they proceeded 
by train to Pilring, whoro they alighted, and walked 
down the cutting in course of construction to the Severn 
Tunnel, The party included Sir Daniel Gooch, the chuir- 
man; Sir A. Hood, the vicu-chairman; Mr, Michaol Castle, 
Mr. Mucl vor, M.P.,&e. They were met at the mouth 
of the tunnel by the contractur, Mr. T. A, Walker, and 
his staff, together with the resident engineer, Mr, 
A. W. Gooch, und the party walked through the tunnel, 
making a minute inspection of the works, which they 
found in a forward state. 


Newport.—Steam cual hos remained without much 
change. The house coal market is an easy condition. 
The irow vro trade still continues depressed, The quan- 
tity of iron cleured last week was 3522 tons forwarded to 
the following destinations; Santos, 632 tons ; New York, 
1760 tons; and Talcahuano, 1130 tons. The Dowlais 
se ileal nee @recusteeda tees a Rein teentawel aaweets 
are stated to be going on well, Laat week's coal clousances 
were 53,818 tonsa. From Bilbao there arrived 30 tons uf 
iron ore, and 2930 tons came to hand from other sources, 
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FOREIGN AND COLONIAL NOTES. 
Canadian Canals.—The Canadian Government has 
abolished the tolls on ite canals for the year, as an experi- 
ment. The possible effect on C railways is awaited 
with considerable interest. 


Alexandria.—Considerable activity prevailed in the 
port of Alexandria last year, in consequence of the fro- 
quent visits of English shipe of war. In all, 406 shi 
were moored along the quay last year, exclusive of the 
steamers of the Peninsular and Oriental Steam Navigation 
Company, The chad ager! number of vessels cnturing 
the port in 1882 was 201 ; and in 1881, 342. The revenue 
collected at the port in 1883 was 70,597/,, as compared 
with 06,058/. in 1882. 


English Steel Raila in Italy.--An inglish firm is stated 
to have accepted a contract for 3000 tons of steel rails to 
be delivered free in Italy at 5/. per ton. 


German Coal Mining.—Tho deliveries of coal from the 
Sarrebruck district in May were 506,000 tons in round 
fiypures, as compared with 476,000. tons in round figures 
in May, 1888, 


Spanish Railways.—The French and Spanish Govarn- 
ments have agreed tu an extension of the Madrid, Sara. 
gossa, and Alicante Railway, vid Huesca and Canfranc, 
as far as Uloron in France, ‘The new line will COMIprise a 
tunnel 24 miles in length. 


Ontario and Quebec Ratlway.—This line ia expected tu 
be opened in the course of this month. 


Telephonic Convereation,—That it is possible to carry on 
conversation by telephone at a distance of 1200 miles lias 
boun fully demonstrated in Cincinnati. An instrument 
was recently placed in the operating-room of the Balti: 
more and Qhio Telegraphic Company, and another 
in the cellar. They were first connected with wires tu 
aud from Chillicothe, a distance of nearly 200 milous. 
Convorsation was heard distinctly. The distance was 
gradually increased until Baltimore, 1200 milewaway, was 
reached. The same result followed, the tones of vuice 
being quite distinct, 


Co in Natal.—A rich discovery of coppor negr 
Maritzburg is reported. A sample of the ore has been 
sent to England tu be analysed, 


Yet Another Atlantic Cuble.--Stock for a new Atlantic 
cnble is stated tu have beon largely subscribed for in Copen- 
hagen, It is proposed to start from Thurso, in Scotland, 
from there tu run to the Farve Islands, thenes tu leo- 
land, and from Iceland to the woust coast of Greenland, 
From this latter point the cable would dip southward to 
Lawrence Ray, striking the American continent finally at 
Giaspe Harbour. The total length of tho cable is 8150 miles. 
The longext section will, however, be under 900 miles in 
lungth, and it is anticipated that for that reason it would 
do the work of any two of the cables now uniting Europe 
with America, 


The Telephone in Russia,—The Russian authorities have 
recently placed telephones in all their public offices and 
in the principal fortresses throughout the Russian empire. 


The Belyian Coal Trade.—I1n the first five months of 
this year Belgium ux ported 1,884,308 tons of coal, as com- 
parod with 1,617,202 tons in the corresponding poriod of 
1883, In these totals tho exports of coal to France 
figured for 1,782,621] tons and 1,510,799 tons respectively. 
It will be seen that the exports have made u sensible 
progress this year, 


Spanish Railways.—A section from Pontevedra to Re- 
dondela has just been inaugurated. The length of this 
nowly opened section is 11g miles. A concession has just 
buon granted of a line from Segovia to Villalva. 


Railways in  Finland.—The coat of a line from St. 
Petursburg to Helsingfors has been 2,176,868/., and the 
Government in 1883 made a clear profit of over six per 
cont, on the working, but as the capital was raiaed by an 
issuo of obligations, this line gave tho Finnish Govern. 
ment vhout 7} per cont. in 1883 on the money invested by 
it. Aline more recently made, from Abo to Tamimerfors, 
&e., cost 1,015,250, of which 78, 0041. is already paid off, 


and this line yielded nearly three percent,’ prafit in 2688; 
The Hangohead line Sanmenced © a private‘company, 
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‘Portuguese Feleyressh, 
‘hae concluded « convention for the la of a phic 
cable from St. Vincent to Santiago ( Werd) and 


ry 
from Senegal to Guinea, St. Thomas, and Kagola. 


New York Blevated Railroads,—The managors of the 
New York elevated railroad syatem are contemplating an 
extension of the Second Avonue line aa soon asthe plan of 
merger of the three companies is formally adopted by 
thoir stockholders. No doubt i# expressed that the plan 
will be carried through, a postponement of action on the 
part of the Metropolitan Company being regarded 
merely as prevautionary. The extension scheme proposes 
the carrying of the Second Avenue line down South- 
rtreet from the exieting station at Canal-street to South 
Ferry. 


South Australian Railoays.—Tn s special report which 
has been prepared by Mr. II. C, Mais, the colonial 
engineer-in-chief, it in mentioned that the length of the 
lines of railway in South Australia, which are open for 
traffic, are: Double lines, 8$ miles; single lines, 8044 
miles; total longth of railways, 903 miles, The cost, ux- 
elusive of the rolling stock, has been 4,795,186, the 
average cost being 5310/. per maile, 


The Eucalyptua and Water Supply.—Baron Von Mueller 
haa sent to the Victorian Water Supply Department a 
long report aa to the powers of the eucalyptus tree to 
absorb water, and to condense into water the moisture in 
the air. He speaks highly of the remarkable powers of 
these troes in this direction as well established, and urges 
judicious tree planting as an auxiliary measure for main- 
taining and augmenting the water supply, 


A Cantilever Bridge at Louisville. —A second bridge 
over the Ohio, between Louisville and New Albany, is an 
assured fact. The bridge is being built by the Delaware 
Bridge Company, of Trenton, New Joraey. The bridge 
will be on the same plan as one recently erected near 
Niagara Kulls, and it will be 2452 ft, jong, with two 
channel spans. The first of these will be over the canal, 
fron” between Thirty-second and Thirty-third utreets to 
the lower end of Sand Taland, and will be 483 ft. in 
length. The other channel span on the Indiana side is 
to be 480 ft. in length. The bridge will be 54 ft. wide 
nnd there will ha two wagon tracks and two railroad 
tracks, besides & passage way for Seat exert on either 
side, The bridge, it ix estimated, will cost 1,600,000 dola, 


American Telegraphy.--A contract between the Mackay- 
Bennett Cable Company and the Bankers’ and Merchants’ 
Telegraph Company, gives the alliance control of an 
ocean and land system of Cie, which will make it a 
formidable competitor with the Western Union Telegraph 
Company, At the same time, it is difficult to see how 
the lace -Kennett cable is to be worked at a loss. 
Sooner or later all competitive Atlantic telegraph lines 
have to make common cause in order to avert the inevit- 
ublo ruin which otherwise awaits them. 


Ivon Minerale in) France.--The importa of iron mine- 
rala into France in the first five months of this year 
amounted to 655,007 tons, as compared with 632,632 tons 
in the corrasponding period of 1883, and [60,883 tons in 
the corresponding period of 1882, The total of 655,067 
tons, representing the imports of tho firat five months of 
this year, was made up as ollows : ** Bolgiuin, 70,318 tonsa; 
Germany, 142,075 tons; Spain, 210,108 tone ; Italy, 27,153 
(Bns; Algeria, 76,574 tons; and other countries, 9484 
tons. 


Commerce of San Francisca.—The foreign trade of San 
Irancisco has declined seriously this year. The total 
importa during the last three months are valued at 
8,900,0000 dols,, which is a decrease of nearly 2,500,000 
dols, as compared with the corresponding months of 1883, 
The decline iv particularly noticeable in the importations 
from China and Japan, The countries showing an in. 
crease are the Central American Stutex, Tahiti, British 
Columbia, British Kast Indies, Australia and New Zea: 
land, the Hawaiian Islands, Mexico, the Dutch Kast 
Indies, and Manilla. 


Gladstone and Laura Railway.—The Ciladatone and 
Junura Railway, a branch of the Port Pirio and Peters- 
burg line, South Australia, has been opened for traffic, 
It ix built on tho 3 ft. Gin. gauge, is seven miles in length, 
and cost 16,5550, 


Australian Artesian Wells. —Woe learn that the suppl 
of water from the Artesian boro at Tarkanina, Sout 
Avatralia, is rather amall, about 800 gallons a day, and 
that the bore is being put down atill deeper with a view 
of atriking the main supply. Lt is thought that the flow 
of the water is interrupted at presont to a lange extent b 
rubbiah accumulating in the lower part of the bore, which 
ia not tubed. The quality of the wator is far better than 
that obtained at Hergott Springs, and an analysis will 
shortly be made. 


French Railway Construction, —It in proposed to under- 


take new railway works in France next year to the extent: 


of 7,520,000), Of this proposed expenditure 4,000,000/, 
will be at the charge of companies and 3,520,060/. will be 
at the charge of the State, The aggrogate expenditure 
ropoxed to be made this year is 7,640,000/., of which 
81,0000, will be ut the charge of companies and 
4,800,000/. at the charge of the State. 





ENGINEERING, 
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| Comrpnap sy W. LLOYD WISE, ee 
SELECTED ABSTRACTS OF SPROIFIOATIONS PUBLISHED DURING 
TEE WRRK ENDING JULY 90, 1804. 
The number the hoation etated 
eee ee ree takes cea vba 
Specifloation te not tlustrated. 


Where Inventions are communteaied from abroad, the Names, 
éc., of the Communicators are given in ttalios. 
C of Specifications may be obtained at 88, Ourettor-strest, 
hancery Lane, B.C., either personally, or by letter, enclosing 
oe Of price and postage, and addressed to Ma, H, Ruapae 
Ox, 
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5527, Ventilators and Chimney Cowis: J. H. mey- 
nolds, Troy, N.Y.,U.8.A. (4../. Hobinson, Boston, U.S.A.) 
(6d, 4 Fige.)--Thia relates to the construction of the oap, the 
upper plate of which ia :nade in the form of a dome having 
around ita lower edge ou flut or perforated curved flange, The 
lower plate ts similur to the upper plate, but is inverted and is 
secured to the upper plate by brackets, an opening being left 
between them. A contrul pipe extends upwarde to the lower side 
of the opening. A belt or shield ix secured to the outwardly pro- 
jovting peor of the bracketa and covers the opening. (Novumber 
26), 18s). 


5718. Working and Interlocking Railway Signals 
by Mileotricity: 8. C. C. Currie and I. A. Timmis, 
London. (id. (i Figx.]—An electro-magnot is arranged to work 
each signal arm and pulls it down or ‘‘free" hy a direot action. 
The magnet is actuated by a currant of electricity so arranged, 
that when at work the current is at ite maximum, but when 
the armature is attracted the current ia reduced There is thus 
a continuous current running through the magnota while the 
signale are held “‘frov.” Switches, making and breaking the cir- 
cuit to the electro-magnets, are employed instead of the ordinary 
mechanical lovers, and the completion of the circuit from battery 
to signal magnet dependy upon the position of certain other 
awitcher besides its own particular switch, there being as many 
breaks in the circuit as there are switches upon the ‘ setting,” 
Those contact pieces and breaks are also attached to the ordinary 
;olnt levers so that the points must be in position in order that 
he corresponding circuit be completed and signal lowered, If 
the ordinary electrical power is insufficient owing to extraordinary 
causes such as frost, a heavy reserve of curront is provided at 








i. 
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A check ie aleo provided in 


the disposal of the signalman. 
the aignal-bo, to prevent careless expenditure of current. In 
ordor to lower a signal, the algnalman pulls over his switch and 
allows a current aufficiontly strong to pull the signal arm over the 
pass; but, as soon as it is down, he allows the awitch to assume a 
expe regulated by a strong spring, and when in this position 
he curront passer through a considerable resistanoe. An auxiliary 
olrouit from nv sucond signal-box is also employed for moving con: 
tact pieces and closing the circuit, and the train in passing may 
be vd to automatically break or make the ctroult, > | 
representa the method of working and paighigairtip a rallway signals 
and pointa ata double junction atation, in which X isa plan of 
the algnal-board, 1,2,8... 18 on the signal-board “ing 
to the numbers 1,2,8,. . 18representing the signals and pointe 
look. The contact pieces on the aignal-board are marked E H L, 
kB, 88; MM are incandescent lumps. Fig. 2 ruprosents the 
arm A, the connecting rod BR, tho magnet and armature M, disc 
D, and the signal lovers, (December 12, 1883). 

&e.: PF. Couper 


5784. Distillation of Coal, Shale , 
Edinburgh, and M. Rae, Middleton Hall, Linlithgow. 
(ad. 4en lt The apparatua consists of a solidly ballt lower 
ohamber several tines larger than the upper chamber or ex- 
ternally hented retort, The heatacting upon the materialsin the 
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a bench of retorta. Bulow cach retort A isa firubriok chambor B, 
shown twice the size of the retort A. (Deoember 13, 18838), 


8772. Construction of the Ceilings and Floors of 
Buildings for Facilitating Exit in Case of Fire: D. 
R, Clymer, Re , Penn, U.S.A, (6d. 5 Fige.j— Well 
holes are provided in all the floors, each having two doors, one 
flush with the floor and the other alightly above the flush of the 
ceiling. <A flexible ladder is arranged in the well. Ry prea 
down from above, the lower door is arranged to break the laths 
and open, Eaoh floor may be fitted with several escapes, which 
are provided at their lower ends with eyes hy which they can be 
secured to the lower fHoor. (Ducombor 18, 1883), 


5777. Cirouits for Electrical Apparatus: H. J. 
Allison, London, (C. 4. Allen, Adams, Maas, U.S.A.) 
(6d. 8 Fina.) A main Hne clroutt starts from one pole of a maln 

ttary (the other pole being grounded); and runs Ao as tu Include 
several central ollices on going out, and returns to the aame 
central from which it started In snch a way that the return por- 
tion may be grounded at any of tho contral offloas, the battury 
circuit being open until some part of the ruturn circuit is grounded. 
The subsaribera' circuit atarta from one pole of a batters (the other of 
which is grounded at the contral office), and runs through the con- 
trollligy magnets of several subscribers’ inatruments, and returns 
in such a way that the return gabe may be grounded at any 
subscribers’ station, the circult being open until so grounded, 
In order to converse with a person on another exchango, a sub- 
soriber first aignals his contral office and gives the necussyry in- 
structions. Tho operator at this office then gives the signal cor. 
responding to the main line atation with which the second sub- 
soribor is connected, and gives the necessary instructions, Thi» 
operator then informe the second subscriber that he ia wanted, and 
connects him with the first subscriber, The connections aro as 
follows : From ground at the first subsoriber's atation, through his 
telephone and transmitter and switeh tu return of local line, 
through firat central office and return portion of main line to the 
wwoond central office, and return of local line to the inatrumenta of 
the second subscriber to the ground, Thus all the relays, siy- 
nalling magnets, and batteries, are then cut out of clreult while 
the conversation is being held. (Dovcomber 18, 1883), 

London, 


5850. Treatment of Bewage: F. Herbert, 
haga arctan sowage Is led, by welf-acting syphana fitted tothe tanks 
n which the sewage {fs collected, to a series of receivers fitted with 
carbon electrodes in connection with the poles of u dynamo. 
electric generator Sade preferably a current of low electromotive 
force, The deposit in the tanks may be calcined for cement. A 
wmull quantity of a chloride may be added to the sewage in the 
tank, Sulphuretted hydrogen and other gaseous products are 
liberated from the receivers until the sewage is reduced 70 or 80 
per cont.; the thin alush remaining is dried ato yontic heat. The 
gaseous products may be carburotted and employed for lighting. 
(December 24, 1888). 


5950. Apparatus for the Generation of Steam, &o., : 
J. W. Gill, ismingham. (4d. }~-Water in a finely divided con- 
dition is Injected into pipes previously heated by a or othor fire, 
The steam thus generated is passed through a superheating pipa into 
a reservoir kept in a heated condition by the waste hoat from the 
firv. Anunti-priming diaphragm, constructed of a serivs of por- 
forated plates, Is arranged before the nozzle leading from thu 
gancrating to the auperheating tube. (Decomber 81, 1888). 


5684. Electrical Machines: J. 5. Williams, River: 
ton, N.J., U.8.A. [4d.)—Tho magnetic or non-magnetic baso 
or support of armatures, nets, or other olectric apparatus 
in covered with insulating material, such as asheetos, or a com- 
pound whore chief ingredient is sebestos, the helix or helices of thy 
conducting material being afterwards colled, deposited, moulded or 
secured thervon. The patentee refers to fourteen previous 
patents, (lecember 31, 1888). 


UNITED STATES PATENTS AND PATENT PRAOTIOCR. 
Descriptions with illustrations of inventions patented in the 
United Staten of America from 1847 to the present timo, and 
reports of triala of patent law cases In the United States, may bo 
conaultud, gratis, at the offices of Raamanaing, $6 and 86, Bedford. 
atreet, Strand. 








Gak aT MADRID, —The quantit 
the Madrid Gas conipany was 14,874,724 oubic metrus, 
yielding a revonue of 48, The corresponding sales 
in 1882 amounted to 19,646,575 cubic metres, yielding a 
revenue of 210,414. The vat gh realived in 1883 was 
61,861/, as compared with 60,090/. in 1882. 


Mussrk, Haywarp TYLER AND Co.—A new trade list 
just published by Messra, Tyler and Co. containg par- 
ticulars of their gigas brasswork, high-pressure cocks, 
closets, pumps, &o., for 1884; their fire fittings, pumpa, 
and pumping machinery, well frames, engineer's sundries, 
&c., for 1884; and their steam engine list for 1883, It is 
printed on toned paper, with many illustrations, and forms 
a guide toa portion of the very numerous manufactures 
in which the firma are engaged, 


of gas aold last year by 
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hal | Wings i al ie y pe 
iY fi: ay a ait rat sad of rae . ke 
a al “" “AAS HIGH EFFICIENCY | mB 


nif and GREAT. SIMPLICITY. 


NO PUMP VALVES. 


THE BEST PUMP FOR 


ZF IRRIGATION, DRAINAGE & WATER WORKS, 


‘MATHER & PLATT. 


Rs. wa 
iss naeenieate nana ; 
London Representatives : 


LEWIS OLRICK & CO,, 





at, LEADENHALL STREET, EGO | — S84 SALFORD | IRON WORKS, MANCHESTER. Ve 708 





MECHANICAL ENGINEER, 
BELVEDERE ROAD, WESTMINSTER BRIDGE, LONDON, 8.E. 


IMPROVED PATENT al ew 


FLEXIBLE COUPLING _M o ‘on eos ELEXIBLE COUPLING 


. ot aie N 4 /;, rm a AO, 





+ acon 


— SSINAA 


THE MOST 1y | ul FOR DRIVING 
ROONOMIOAL AG | in ae 
ax (Ao er re 4 ei FANS, 
HFFECTIVE ee TAU CENTRIFUGAL 


SHIP LIGHTING PUMPS. 


As in General Use in 
HIGH*SPETD 


the British, French, 
Italian, Danish, &c., 
MACHINERY. 


&e., Navies. 
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& 00., York : Works Lambeth, LONDON, 
a ae , Pumping Engines. 


W. i. ALLEL 
Improved Centrifugal ja 








W.H.ALLEN &Cs LONDON. 
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sf See Ee Fee eee es AS EYED FOR FLOATING DOCKS, 
-_ WIRD FOR GRAVING DOCKS, pajama bids AST SUEEETBITION, 18382. | 

wear ‘Powecsaem, SLT. wee seep Ax, MOR TE = COAST ’ 
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VOAL PRANULTS | HOWELL oe eich 


| Manutsctarers of off kinds of | aa 





















JAMESON'S COKING PROCESS | Blister, sheac,#pring , Sn 
Applicable to any ordinary coke ovat Eharahgaydacsiep p EEA Ge SS ee m pm be nied oe 
and.ali desctiptions of ecg, | af “ed ic Wess 
Sram fore ihatoree ene wt AN CARE i thi gna 
by @ 2 at we je saver’ ; 2 nn | 0 Poesy id 5: 1° oa ee + TURES. 
of.agai and sich burning ges, v ak oe fee | : 


| yidld of coke of improved y eity. 


sma | “HOWEL'S SPECIAL SELF-AARDENIG STEEL FOR TOREAG TOBLS.~ 


=e ENT LE AD | WAT 


snteranvens! ay ake Woat Kensington, 
ex Anxxxe, Stanv No. 10, 

International Exhibition, Oryatal Palace, 

Wwart Corzivor, Bran } No. $360, 

THE BOWER -B BARFF aaeerais Section of a cea el pare and after Section of a Window- a before 

IRON COMPANY, LIMITED, | ae ste NO IRON, ZIN (, OR P UTTY USED. and after Glazing, 
Furnaces now in constant operation in London, ne ane 
IRON FOR TREATMENT TO BE CONSIGNED 
TO THE COMPANY. 











No Special Contract ract required for ite 


SKIN MARKET PLAGE, BANKSIDE, 8.E. adoption. 

sat ccesllr yh yO ae oe 

Prt ah dean cs compit® SUITABLE FOR ALMOST UNIVERSAL 
QUEE z APPLICATION. 


98, QUEEN VIOTORIA STREET, E.C. 
N.B.—The Lead Strips, which are the special 
feature of thia Syatem, require no Skilled Labour to 
fix; breakages can be repaired by anyone; and ALL Write for Prospectus and 


5 A AR TT EEE TICLE LIED IE TI 
MACHINE TOOLS. 
Ee OUTSIDE PAINTING 18 DISPENSED WITH. Testimonials. 


SOLE MANUFACTURERS OF THE PATENT LEAD STRIPS 
SHEPHERD, HILL&CO.,.GROVER & 00,, Ltd, Engineers, 80, Britannia Works, WHARF ROAD, W. 


‘itttmn es"| ELECTRICITY METER 














DH HOoOPrEINAOnMSsS PATANT. 


An Instrument for shaper fen and continuously recording quantity of Electricity, and for aacartaining the 
the ) quantity or energy of the Electric ourrent supplied during a given time, 


diesciasbinars of all kinds of Slide Lathes, Paine: 
Shaping, Slotting, Boring, Drilling, Punching, Shearing, 
Bending, | ae Svurewing Machines tablo for ovory 

of Engineers and Shipbuilders. 4985 


ROBERT MIDDLETON, 


SHEEPSOAR FOUNDRY, LEEDS, 
Messrs. John Bingley a C0, Harper Street, Leeds, 


amount due from a consumer 


Made in 5 sizes, to register : from 1 to to 200 amperes. PRICE, £15 to £38. 


-~ ao ae a cr 
Sens om aan een MOTE 2 van -aweO baiaerb-ta: Daler: Her a atereDNEeapn SenRONOnee-S Da reeennCemene 


For further particulars, apply $6 the Sole Licensees and Manufacturers 


CHAMBERLAIN & HOOKHAM, LIMITED, 


a eee LIGHT a 
BIRMINGHAM. 








2 
m, 
me | 
a! 
a 















Patented in England, F France, Belgium, 
Germany, and United States, 


UNRIVALLED FOR 


STEAMING POWER, 
FACILITIES FOR CLEANING, 


Inexpensive Renewal of Wearing Parts, 
OW’ FHRIOC Ht, 


ECONOMY, SAFETY, 


HIGH PRESSURE, 
EASY ERECTION. 


The deposit of impurities takea 
of the bese hag epsberee throughout and place in receiver only. 


SAFETY ee ee, ee - = TO CONVINCE STEAM USERS 
HOISTING MAOHINES.| | ells | cM YT? wt 4 ee of the splendid circulation and entire 
With tho ‘'Parayr Graney" Blocks fame absence of priming, we without extra 


a man can lift from 2,000 to 4,000 Ibe., charge oar ren interior “ 
Rreceiver wi ea” improve 


power of the Direct  Diftrential Blocks, | ia Electric Light Apparatus. 


ILLUSTRATED PRIDE LISTS FREE | —— Sa 6181 
OM APPLICATION TO THR 6000 Se ue 
SOLE MAKERS; sf Povo _ , Terme of Agency, and basis of 


JOHN CROWLEY £60, Sheie, OWARD LANE & CO., Palmerston Buildings, Old Broad Stu, LONDON, 1, 





HYDRAU LIC PRESSES 
Of every desoription and size. 
HYDRAULIC bree for Hand, Belt, or Steam Power, 
AULIC LEATHERS. his 


Te WESTON’S 
Se a NEW 
: “PATENT GEARED" 


PULLEY 
BLOCKS. 


The New “ Patent Geared” Blocks 
aro manufactured with great caro, and 















being two or three times tho lifting 


~” 
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oH NKS 2 Bail AL_AND VERTICAL Hich-PRESSURE STEAM ENGINES, 





PRICES. 
ee, e | 2 HP. £110 7 2 
7 . ~ 2S Ls “ii hi i a i F 3 HP. aoe 150 ; em an < | . i BS es ut | ae ? 
Be Po oe icon anne 1 4 HP, . 175 | Sea | et 1 | 
i Stee tas eos ‘ j Sere ete cee eee ; My bs 
EE eg ee ee = , 5 HP, .. 200 ae = om i 
’  “Qaledonian” Horizontal Engine. ee — AM oe 
4 HP, sa ... £35 | 16 HP. one .. £120 
6 HP. ; 45 | 20 HP, eee tt GHP... ... £57 108. | 16 HP. ... en . £145 
8 HP. 60 | 25 HP, 200 RHP... .. 77108, | 20 HP, .., i ae 175 
10 HP. 70 | 30 HP 250 «abe papa Tel 1OHP,  .. we 95 25 HI. ... bee we 210 
12 HP. 88 Vertical Engine & Boiler combined. HP... we 110 | 30 HP, ... oo -- 240 





M ARINE ENGI N ES of MASSIVE CONSTRUOTION and LARGE WEARING SURFACES. The Smaller Surfaces are (ASE-HARDENED, and 
all others provided with GUN METAL BEARINGS, with suitable provision for adjustment. 
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SHANKS'S 
IMPROVED DIRECT-ACTING 
STEAM PUMP. 


ee 


“THE CALEDONIAN,” 


! With Locomotive Multitubular Boiler 





es 


The 1 utmost regularity in 
reversing and steadiness in 
working secured. 


ar 
SHANKS'S IMPROVED 


EXPANSIVE 
STEAM PUMPING ENGINE. 





Combined on one ae Plate. 


The Engine having a Double Crank 
enables the power to be taken 
from either side. 


ere | ee 


The above is the choapest 


; , Bee ARE ee ‘ig 
and most convenicnt form of an i eae x Perch oo. 


‘ : ; Witte 
Engine with Locomotive Boiler i 


. h : ae oak $ : ie : Pes 2 = e ze * in Pew ea, rs 
in t @ market, ia Mal sFe3 x , ue ‘ . a Te EE ; ¢ a ; 
li clit ty Fa 


igen AT 
‘ ei 


a erate i 
wainetnett 





THE ‘SIMPLEST MADE. 
ACTION CERTAIN. 























Bisco of 
Engine 
Bixe ef 
Boller 


4HP.16 HP,| 8 HP.JlO HP.|12 HP 


12 HP. He. 








611P.|8 HP.(10 HE. 








Enuine sino gise| eaiw’ (anen | 900% = Prices, Illustrations & Particulars 
aa above _% on aoplication. 





ALEX. SHANKS & SON will be glad to Peg application, detailed spouts for Paginas up to 1000 1, 73 '" wih suitable poi f ral on board complete, or securely packed for shipment. 


a 
. OISTING ENGINES OF ALL SIZES. 
aa, ae ENS AND ENGINES in the Horizontal or Vertical form, with or without Boilers. 
SHANKS'S PATENT. COMPOUND LAUNCH ENGINES. 


se 
ILLUSTRATIONS, WITH FULL PARTICULARS AND PRICES, ON APPLICATION. 


ALEXANDER SHANKS & SON, DENS IRON WoRKS, ARBROATH. 


era . And 27, ‘+, BPADENHALL STREET, LONDON, 8.0. 
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oe eee oat te eqpewamenditre: “o-eetme i) 0 <n, a 
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+O wae eweer 1s 





OPER eh SO NE Fh ae etn yb ee eee ceteen we 


F. G. BONE’S Patent COMPOUND TUBULAR CORNISH BOILERS. 


Ten moat wa eos ee connected with We beg to call attention to the sizes und powcr 
ea0 ers are-— l t of 

1, Simplicity of Construction, 2, Saving of Fuel. | of these Boilers, showing the small amount 0 

8. Greater Hoating Surface, 4, Decidedly cheaper. De . mpace they oocupy— 

5, Can be Easily Cleaned, 6. Most Durable. = sate wet | tt. Hons Bft. Oln, diameter, 20-horae power. 

7. ere for Hepaire without Disturbing the a aae PRO cr cere eth ee a 10ft. Bit. din. 30 

. oes ov Bal 










_|__A LARGE NUMBER OF PRACTICAL ee sa 7 ! 81 
——$———— 


B all oniractors, a Grardod, Osleuta 
DICK, “KERR ” CO. | 


pees @8E Oe Ts vee sO "ay Youn MANUFACTURERS OF 


ae / KERR'S PATENT 
: Wha a eA PORTABLE 
wae ik), Fm lle 

a RAILWAY 


SUITABLE FOR MINKS AND 
PLANTATIONS. 


: a fie 5% " wf 
a ie EY fp 4 


For Aut CLasams or Work. 


eS 


Catalogues and Prices on 
application. 024 


oe nes . Pe 98 : 
= rhe. Preore rntiay 
. eeteyar dg te raws vee es — 


Vertical Engine, ype No. |, Vertical Engl Type No — | aa" dainl-Portabie Steam Engine made 
with Vertical Cross Tube with vertina! ce sphere Traction Engine with Finishing Thrashing Machine and gas Elevator on the Road. with 8ingie or Double Oylinders, 









Boller, 24 to 12 HP. Boller, | ta 3 Horse Power. 2} to 85 Horse Power. 


R. HORNSEY & SONS, Limited, 


eeucra! and Agricultural phates lronfounders, Boilermakers, c. © 





cure mes eee 









ipreesd Narrow een Raeee won Patent Threshing: shaking and Patent Undert ype i 
Engine, or peuiturel Patent Portable Gteam made with Single Finishing Dressing WV achine. i b h 
ei Locome or Double Oylinders, 24 to 36-HP.” es . omer tne engine sues ace 











Fixed Horizontal Steam En apy Eey Power z seat hd es a | 
with New Patent m Enging, Expansion Gear. Megbland 8 Bociety's = zs Gheat-Binding Harvester. 


For Particulars of the most modern improved and sticccestul Agricultural Machinery, Ploughs, Dressing Machines, sat ge aniag th Root Pulpers, &e., BEE ILLUSTRATED “CATALOGUES i 
: mi German, Spanish, Russian pegs tee , sent Gratis and Poor Fass Post on res ee apnea ation. a n English, Frenoh, 


PLovaH SHARES OF CaaT IRON, CHILLED, WROUGHT IRON, MALLEASLE IRON AND STEEL, O or PATTERN | TO Suit Evmry VARIETY OF Work, 
At the most important Bsxthibitions and trials sinee 1874, R. HORNSBY & SONS § have gained 587 PRIZES, incl | Held ¥ 147 Silky ) oy 


SEI TrttGA'TE rROMm WOR 
London Office: 6, LOMBARD STREET. Telephone Wo, 120 ‘Boath Afriean Depots: 
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JAMES FARMER & SONS, 


ADELPHI STREET IRON WOEKKS, SALFORD, MANCHESTER, 


STEAM ENCINES, BLEACHING, FINISHING, ‘DYEING & CALICO PRINTING MACHINERY, 


WIRE M ACHINERY COMPLETE PLANT FOR 
Consisting Core erie Looms Wine eenne LINOLEUM MACHINERY 














Ww 
pee Sorry 4, Wire Lome, bad : Two and Four Tatas wide, 
Shei Bee | + Sete ees “PATENT” 
ws TRAST RCUP HER me Drying & Pulverising 
LLs. MACHINE 


_ For Excrementitions ,- 
ce Matter & other Materials Sa 
2 and Compounds. =r. 


Qemtisemns © * neces 
oe 


sean MACHINERY. 3 fae: §«6©6 MACHINERY IN GENERAL. = 
COPPER TUBE ROUGHING LATHE. — PATENT DRYING AND PCUyenMane MACHINE. POWER WIRE LOOM. 4850 


i. TUBE MLLS. 
BEER. Wrought Tron 











= eee 





Abe een eerste ey —-aenewenrermememnemnamemenes ASDA DERI HSS COON OS SS A CREE 8 ee al a evincinsoticrecsas 
- = te oer 


FOR BRICK, TILE, & PIPE MACHINES, 
: ... JOHN WHITEHEAD & CO. 


ALBERT works, RUSTON, LANOAS Et =i, 
HAVE BEEN AWARDED 


7m FOURTEEN PRIZES by the Royal Agricultural Society of England, 


BRIC VP INCLUDING THE SOCIETY'S SPECIAL SILVER MEDAL FOR SUPERIOR EXCELLENCE. 


Also Awarded the PRIZE MEDALS of the INTERNATIONAL EXHIBITIONS of LONDON, 1851, 1862, and 1874; PARIS, 1856, 1856, 1867, and 4878. 
_ {LLUSTRATED OATALOGUES FREE ON APPLICATION. — aor 


FLL’S ASBESTOS 


BELL'S PATENT ASBESTOS BLOOK PACKING, for High-pressure Engines. BELL'S ASBESTOS BOILER AND PIPE COVERING COMPOSITION, 


for conting « clase of steuin pipes and luilers, non-combustible and easily applied! when stest in up; adheres to metals 
The following Testimonials refer i al Zealan ‘i Shipping, Co on. BM sand preserves thaea trom rast; prevents the unequal easeuaion and contraction of huilers axiuend i weather; — 
Rar.'s Aaheaton Works, Routhwark. Mei anelia, Limited. Bock: 19h May, 184. 30 per cant, more suriace than any ether conting, and ts absolutely indestructible, 11 can be pps off after man 

Gentlemen, —I bey to state that your rownd Asbestos Blok ook Paakiug was mig elt in the high pistons of thin ahi) with years’ ase, mixed up with 20 per cent. wf frmh, and Penplied again. The comjesition is aupplied dry, and ts only to be 
the fullowiy r romarkable results ;— 


mixed with water to the consistency ih pee for u 
4,000 niuflon econtinwons steaming ve without earn A Honiaontal 











PRESTON: 














Boiler, 17 ft ‘bi in, Jong, 15 HP., gave the folluwing renulle i= 


Steam Pressunce........0101 POUND... secre er eees 20 fuchon. TEMA Ter AURKS Om ‘ovecing. wrote mM: bik 
7 yell age not ao a rae oo mmenioe u? days £2 hours, being (he : One ton of cont wan avin per week, and although the fre was rkel ont every avening, 20 Ib. of 


steam were forind in the boiler next provn fing, 


fanteat run frum New Zealand on record, Youra obediently The following Testimonial refers to this Covering 


1), LRN DERSON, Chief Engineer, 8.8. " Ruapehu.” fa -- y eae ee cre wince Hook een Winbiadon, ee 
Manchester, SheMulid, and Lincalushive ay i Ae Segre peer ri A : "Dent Bi—Tt may interest you ww know that we wave ee Nae r cant. in fuel throug 
Den 1 he h pl in stating (hat after a teial { “if nie oe rar q = using your covering. Yours truly, RIMS, C.B, F.G.3," 
+ Bir,—t have mitch pleaanrn in stating (hata a u 0 pine mon ail conmpatiny : 
it with uther yackinas Loan oonfilontly reounmnend your Asbestos Paok: ings It ts eapeatally, valli. pa " i: deen. Hidix Senluwack, Hd Taran nivel RA TTT dans i ag oars Amal, 1°84, 
able when high pressures are employed, aa in wes where uther pak lage etl, ° ig to | Biel her each auear arte ie auakiGg’ that’ ted ihesnin Covering crnneet 9 , Oth Apel. TAA, 
a atlas ae Sa? geet ater invariably et ae ; hres wo - ‘i Lees Ye eT H & ° our travelling crave at Kit Hill, haa viettled uiost rewarkabte reaiitte, Shimer it bax bom in use we 
when vn gland patho o rearing and Even = ‘fe high’ nt ce was have saved fully half onr coals, and have effented a crest aaving in the time it cies sa ret up Aten, 
ounsider the Seals Th have obtained by its ty fol our mia vance truly -s which Ix often a niatter of great fiiportance to ua, Pihould adil that the crane rats im dtgh gantrien, 
bighly pati satisfactory, say OLARKE, Bup saeé wy as nnd ia fully exposed to all weather. J have formed the higheat oplalon of your Aabestos as used for 
Bs, q, ’ , Magineor, --— BELL'S ASBEST a this purpose, and aa you arc aware, have haul another lailer atuilarly covered, though it has tot 
Department of the Director of scat Contracts, The goods of yh sitwe been Weed, 2} can most strongly reconimend the material.—J am, Bir, Foaes (aithfully, 
Admiralty, White anit, Sere are — ouly, and no atternyt 1¢ made to compe with other W. J. GHALK, Assoc, M. Inet, C8, Kuginest and Manager. 
ath tol that your tender has bea acces ane ut tT manufacturers hy the supply o 0 tariala 
Prokiiig to oainple submitted. Lwprece Al “tome "onaanoeld twentdint BELL'S ASBESTOS & INDIA-RUBBEER WOVEN TAPE 
ALLE CORE. ooo. oBIEMAPR, ! Elaatle cora...c.ee Pound. to the undermentioned depéts and not through a, 
To Mr, Jonn Rew. JONUN COLLETT, Direster of Navy Contmta. ements or factors, tor caikitaeteey eared Patel and Water Jotnta, Tt on be bent by band to the tegen, ects 
; : without puckerimg, aud ia eapecially useful in making joints of mantule Aud maki 


Tho Patent Block Packing is syttare, as Fig. 1, and Figs, 2 and 4 represent the Round . 
ee Packing with solid and hollaw rubber core, and Fig. $ without core, but with rub)er 


Aw than packinga ate extensively Imitnterl, andi as it is a common prestlos amon 
and agents to aupply the cheaper manufacture atiny liat prices, umaes age requcatec 
to see that the packing supplied! to thom beara the trade inark, 


BELL'S ASBESTOS BOILER PRESERVATIVE. 


This useful mixture by absorbs (ha free oxygen that ia in the water entirely chenka 
pitting and corrosion. alee disintegrates inertutation sv inunediagely as tu prevent its 
wihering to the plates. 

Not only ina Girt nerd a Get ia by keeping boilers cleam, but the siak of 
4 there at 
adi ie ri ‘inten burned men Lee “16 Wear thick borg incruatation ones ® waate’ef 15 per eent. 
om 1 
id colt wie 0 par oat Sac as ithe gt great. rinks which are incenarable from scaled eam 
area Use of w builer, wd covers ita own cust a hundred-fult by economy of fuel. 
It ls is entirely charoiless, and bas no injurlows action on metals, 


r, wa may be moat convenient, 
hold in rare paced peas be fy bearing she grade mark, without which none 1a gentiine. 


BELL'S | ASBESTOS 08 YARN & SOAPSTONE PAOK- 


, for Locomotives, and all Stationary Bugines runing at very high spel 


friction, 
im ilaied erat Hedy Colliery, Sa eth poor wary. al b if 
: heaton Works. fear Str 4,—t have much pleneare in ng Co 
Gait tome Apeertas eck intg for the Jaat thirteen nionthe for our large winding engines @77K 
which are running pre and day, 7 alse for the fan, munphiy and hauling Engine at 2 
the above Uolliary, av ake tha od we have not used more than ote third the 


Packing had formerly ; ar attribute ty your Packing, om aceotnt of ita grest 


iH al ality. 
durmbillty and general exce ance ain; dear Airs, yours falthfn Pht 
THOMAS WINTER, Culliery Enginear. 


cae ee te ae rr 


DELLS “ASBESTOS LUBRICANT 


doors, It te kept in atock in role of 100 ft., from Qin. to 8 in, wile, and any thick sen 
front 3-16th in. epwards, Manhole covers ota be Ufted many tines ‘petore the renewal 
of the jointing material is neveseary, 
ie The same materini ia made up into sheeta about @ in, sytiare, and each sheet bears the 
D Trove Mark, without dg atlas none is genuine, 
vt It ia very necessary Sana fe, etry iendéations of thia useful material, and to aecure 
ay thamselves against lie suppli ith then inferior articles at miy prion, wacra are re- 
Presa lear at see that avery 10 ft. length of the Asbestos Tape purchase! by them bears 
e e Mar 


BELLS LEE TOIAL LONDON-MADE ASBESTOS 


for Dry tte Monte hanes of the best Achestus fibre, 1s wali known for its dongles and 
purity, and isabwolutely free Ervin the Injoriona ingredients frequently ul to attain an 
appearance of fintah, regardiana of tho real utility of the material. Mace in nlinta 
Mewuring abut 40 1, aquare, from 14th in. to lin, and 4g maiilmetre to Zo slllimeties 
Chick, Kach aheet hesre the Truth Mark, 

The fullowiny copy of acceptance of tender refern to alwve j— 


Department, oF the Director of Nivs ¢ ‘gel racine 
Admiralty. Whitehill, =. We, [70h Rony, 1864, 
Bin, Fo have to inform you that your temler far Axbestow Millbuand Raa Peon 
accel, JOHN COLLETT, 
Me JSown Huu. Jnr tor of Navy Contracts, 


& 
,» BELL'S ASBESTOS EXPANSION SHEETING, Patent. 
“ This Bheeting (a another comlination of Asbestos with ludia rubber, atring tw the 
ay stony vser the special mivantages of both materials, 
; The Judia-rubber Washer is prolected from the action of heat and grease by ap outa: 
coating of vileanised Asbestas Cloth, thus Lali ped ta an exrceltent joint where exgansion 
are atl romtraction render other matcials unvers iconble, 
This material ia admimbly stuted to ateam pipe joints aad every ulnan of valve. 
FIG. 3. Valves made of this material are very durable, ne they ate not eeunnes to Set Kil oil 








F1G.4, 
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ILLUSTRATED PRIOED CATALOGUE FRHE ON APPLICATION TO 


BELL’S ASBESTOS WORKS, SOUTHWARK, LONDON, sg. 


= prrere— 


Ate CATORWERE ST, 0:2: Vicloria Buildings, Deansgate, MANCHESTER. ‘sai & Vineent Place, “GLASGOW. 30, Mount Stoart Sa, CARDIFF. . 21, Ritter Strase, BERLIN. 


XXX 





CASE eT | So ORmeEe sabe o> 


at “lle ie itn 
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zon. MIoOULLoox & Sons, Ex” ox. 
Winding, and other STATIONARY ENGINES, TANK LOCOMOTIVES, IRON WORKS, and COLLIERY PLANT, RICE MACHINERY 


day And all kinds ot STEAM BOILERS, ENGINES, of varioussizes alway 8 in stock or in progress. Specifications, Photos,, or Tracingson Appleton, 
4176 


LONDON REPRESENTATIVE 
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ESTABLISHED (840, 


MR. WILSON WINGATE, I!, QUEEN VICTORIA BT, E.C. 


STEAM YACHT AND LAUNOH BUILDERS, 





= ee = oo. 


CHURCH WHARF, CHISWICK, LONDON, Ww. 
YACHTS AND LAUNOHES FOR SEA OR RIVER SERVICE, from 25 to 100 feet in length, and Speeds from 10 to 25 Milos per Hour 


Thornycroft's Patent Screw Propellers made for all sizes of Vessels, 


Efficiency superior to any hitherto brought out. 


Torrepo BoAaT FoR THE u DANIBH GOVERNMENT. —Bpeed 20 knots on 8 run of three hours, carrying 12} ¢ tune, 


SINGLE CHAIN 


GRABS. datas 


Holderness Foundry, 
awilme 


DIPLOMA of HONOUR AMSTERDAM, ; 
Paris, Melbourne, Adelaide. be 








THE ENQ@LISH GOVERNMENT 
THE GROWN AGENTS FOR THE COLONIES 


The German Government 
» French Government 
» Itallan Government 





BUPSR AD ne, ORTER , Chinese Government 
WARN TREVEKRED, ===, _Chillan Government _ 


ome ce 





Lond 


Contractors for Dredgers to : ee 


THE PATENT DREDGER EXCAVATOR & ELEVATOR. 





+ 
min yy va! 
4 oe ” 
' 
ry ye fi ai 


oaee 


i THE MERSEY DOCK & HARBOUR BOARD 
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| Contractors for remain to 





ree CHAIN 
ons | 


LONDON OFFICE: 


= =m PRIESTMAN BROTHERS. « i ea, 


CONTRACTORS FOR BARGES TO H.M. COVERNMENT & THE INDIAN BOARD, 
GOLD MEDAL, CALOUTTA, 1884. 


AWARDS 


GOLD MEDAL FISHERIES LONDON, 
Sydney, New Zealand, Tynemouth. 


THE INDIAN BOARD 


The South Australian Government 
" now Zealand Government 
» Spanish Government 
7” ctorian Governme nt PARTICULARS, BHOWING 
‘is oe ete peuth wales Government Grear ADVANTAGES, ON 
__» Queensland Government APOUESTION: Oe 








moyen me 


COLD-DRAWN SEAMLESS 


THE’ CREDENDA 
COLD-DRAWN SEAMLESS 
STEEL TUBE COMPANY, 
BIRMINGHAM, 


FOR BOILERS AND STAYS, 
HYDRAULIC PRESSES, 
_AIR RESERVOIRS, 








STEEL TUBES. 


ee en) 


BIRMINGHAM WORKS & OFFIOES: 
LEDSAM STREET, 
MONUMENT LANE STATION, 


LONDON OFFIOE: 
4, WATER LANE, 
GT, TOWER STREET, £.0, 
490 


BORING RODS, COUPLINGS, 
BUSHES, SPINDLES, COLLARS, 
BICYCLES Se OTHER USES. — 





a STANDARD BIZES. 
’ Steam snd 
Cylinder | bia er 
diam, 


Size 
Doublo- 
Acti ng. | 


1 
g 
8 
4 
5 
6 
? 
8 


For Feeding Marine and Stationary Boilers, 
Wator Su to Railway Stations, 


BOTHWELL STREET, 


GLASGOW, LONDON. 


Paics, with 
Gun-Metal 


Plunger, ke. 





= Manvione, 
houses, Mines, Dye Works, Breweries, and for meres aa 
mt ord Fire Enginos, and for General Contractors’ 

Purposes ; for Tar and other Thick Liquids. * 


Trane Discounts aNp FurtHern PARTICULARS ON APFLICATIOR, 


LOUDON BROTHERS, 


} ax eae THAMES STREET, 


The “CLYDE” STEAM and BALLAST PUMPS. 


“OLYDE’ STEAM PUMP (STANDARD PATTERN), 


“ OLYDE” STEAM PUMP (PATTERN A), 


LIST OF STANDARD SIZES. 





Valves, 


eccococo™ 


Pum as This 


The ‘'Clyde” eller 3 Rod seer Pump, with 





8wivel-box, capable of working horizontally, verti- 


cally, or In an inverted peaition. 





greatest steadiness. The crosshead is of cast Ppictad 


work alone, The ti 
merely changing the position of the Valves the muctlon 
can be converted into pence and vice verea. 






“GLYDE” BALLAST PUMP (PATTERN B). 


LIST OF STANDARD SIZES. 








Pump is very compact, works with tho 


ager ites pr seauiead tr 
: Pons that is, by 


39 


emonaowanas.auppuypemencmrenamitins eo 


Manchester Depot : rt Todd Streot Corporation Street,’ 
| Oardiff Depot; .£. BEER, 7; Bute Books. 
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THE HANCOCK 


ONLY OLD oa eo oO gto 

00 IW US Ei. Sydney, 1, 

THE DONKEY PUMP AND " INJECTOR OOMBINED FOR FEEDING ALL OLASSES OF 
STEAM BOILERS ECONOMICALLY AND RELIABLY. 


No Adjustment. B Feeds through Heaters. 


| G Draws Water at 140°, Can be used as aPump only. 
= A @ All Sizes lift water 26 ft. 


Delivers to Boiler up to 212°. 
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No Valves orWearing Parts. 






Can be examined instantly. 





; peearnd 
"§F BST SPOOR “35 GZ Joye 











BUT “aTY syeneyxg 






OVER FLOW Gitar. oa 3 
LOCO. PATTERN, | ®STIMATES FOR FIXING COMPLETE with | THE HANCOCK INSPIRATOR C0.,| srattonary 
MINGLE SEVER, all information on application to— | 108, Upper Thame Thames St, t., London, EC, PATTERN. 
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Henry Bessemer and Co., Limited, 
- Manufactu rérs of Cast Steel, © 


SHEFFIELD. 


B115 


FORGINGS SOFT CAST STEEL 
In Steel of any gaa epee = either for uses or In bars and rods, for general use in Engineering Works. 





BLOOMS, BILLETS, & SLABS 


Of any size or temper, or of special soft quality, for use 
in lieu of best Charcoal Iron, &c. 


SPRING STEEL, 


Of superior quality, na 


STEEL CASTINGS 


Applicable in all cases where extra strength and durability 

are essential, This Steel is guaranteed to contain not more 

than 0.30 per cent. carbon, and to bear a tensile strain of 
84 tons to the ee inch, 


TYRES AND AXLES. 


P EXORS. oF Wh BALMFORTH, 


EtODLEy, NEAR LAZIDS, 
MANUFACTURERS OF 
LOCO. STEAM CRANES, CONTRACTORS’ LOCOS., 
TRAVELLIERS, HOISTS, 





















MAKERS OF MAKERS OF 


STEAM ENGINES, STEAM ie 


PARKER & WESTONS PATENT 
HORIZONTAL ae Ven PUMPING ENGINES for Mines, Sewage 
Pa and Water Works, 


OTHER MACHINERY. BOILER FEEDERS and SLIP PUMPS. 





LIVERPOOL- 19, SWEETING STREET. 
MANCHESTER, 29, PRINCESS STREET. 


Boi oe, Poo de eo ie : 
oh at bon ie # n 8 P reas . ° 
t 


AGENCIES | 


XXXII ENGINEERING. [Auc. 1, 1884. 


S. OWENS & CO., 


HYDRAULIC AND GENERAL ENGINEERS, WHITEFRIARS STREET, LONDON, 
MANUFACTURERS OF 


PUMPING MACHINERY OF EVERY DESCRIPTION. 


SOLE LICENSEES AND MANUFAOTURERS FOR GREAT BRITAIN OF 


BLAKE'S PATENT: DiREGT-ACTING STEAM PUM 
a sa s ap, for Mines: Quarrios:é.. 


Specially adapted for Gritty Water and Hea Lifta, 
‘Also 1 made Compound, & provided with nd Hoey 1 


Tllustration represents Pump with 28-inch Steam Oylinder, 16-inch Plunger, 
24-inch Stroke. 
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__SPEOIAL DESIGNS AND ESTIM ATES ‘FURNISHED ON “APPLICATION, ___DESORIPTIVE PAMPHLET AND PRICE LIST FREE. 


POINTS & CROSSINCS 


FROM EVERY SECTION OF RAIL. 


Portable Ratways.and General Railway Plant. 
HARTLEY & ARNOUX BEeS. 





—— 7 sia a Ha nit 
Fis A a ea tt ane nan = “2 
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‘ STOKE-ON TRENT. | 
RICHARD DUDGEON 


14, FENCHUROH STREET, LONDON, EC, & 24, OOLUMBIA STREET, NEW YORK, 
INVENTOR, PATENTEE, AND SOLE MAKER OF HIS 


HYDRAULIC JACK, eae a ROLLER TUBE EXPANDERS, e 








THE TUBE EXPANDER. 


Frequent com laints having been made of the inferiority of the Tools supplied lately under : 2 
cover of LISTS and ADVERTISEMENTS headed “DUDGEON’S ROLLER TUBE EXPANDERS,” R. DUDGEON os to mas moi 
that, ebay now retired to America, he cannot geareniee any Expanders unless made by himself at his New York Factory, all of which and thoae 


nl d as under :— 
2 DUT GEC i RY. the Guide-ring of each Tool, witHovr wHicu NONE ARE GENUINE 


4 DUDG ON, N.Y., Patd. Feb. 5th, 1867, on 
con make” on the Order, but 

fod fe Ragin | Dag, 1M, epee to get througti Me p ratdeetgeal nae of kn make Genus pat ow 8 

Stina pene at teyores aither by orders or recammendation, apd it being hie iotaution strictly to maintain a 
ATs ‘ sidbon?2.0, a 


and 
LOGUES AND PRICE LIBts OM APPLICATION To 2. DUDaHOM, 114 Pawomence welll 
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ig PRIZE] THE GLENBOIG UNION FIRE CLAY COMPANY, LIMITED, Eas 


WAST RAGANT STRAT, GLASGO 


SGANTIAGG, sO TE fe phiin te 1878, 3. SYDNEY, — 2 AMSTERDAM, (863, i. sai eae picid 3. ECA Daou eeie 





LONDON, iped, t 











IPROVEMENTS, _ VER 14,0001 USE 
HUAS ENCINE Be iia 


oT I Li A AS OO en th Bn ote oe 


— The nr mative power at the Works of Messrs. CROSSLEY 
FAP GA BROTHERS, Limited, consists of Otto Engines driven by 
bok DOWSON CHEAP GAS, with average fuel con. 


MOTIVE au Be sumption of 1°3 lb. per ind. H. P. per hour. 
» DOWS SON FCONOMIL CAS aCe PEP a € ; Viyerepy t Ee Weetiingler, 5 \ 


Coe 
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EET gees wepmeecregersss ss: For Particulars see last 
ee : | [- Week’s “ ENGINEERING,” or 
WRITE FOR HANDBOOK. 


jd JESSOP & SON, 


LEICESTER, = 5113 
Or 118, Cannon Srnget, Lonnon, 


TAYLOR & CHALLEN, a 
SOLE MAKERS OF WITHINSHAW’S PATENT FEED- WATER HEATER AND PURIFIER. 


= paving effected by these Heaters is a remarkable fact, as will be seen by the two letters below. 
LETTER FROM MESSRS. THOMAS WHITE & SONS 





; HERTFORD MILLS, BALSALL LaALL HEATH, BIRMINGHAM. Patented in Great Britain 
Gantunex,—It is with pleaswre we can inform you that WITHINSHAW'S 10-HP, FEED WATER | » France, Germany, 
HEATER which: you have fixed at our worka, ia BoA Sd | us every gatigfastion, Hefore it was put In we were a: 
| oPrat three and four times a day for want of steam. Now we can koe up the steam easily with 3.5 per cent, Belgium, 


besides, we aro now burning slack, costing ue SU per cent, leas than wo were giving before the Heater 
was put ‘in. We have not ony plenty of clean boiling wator for the boilers, but we ee niring Oe taking boiling 


water for other nei whigh is a great convenience to us, 
We shall ad to ‘show the Heater at work to aay one who you tay wish to wee it. 
To Messrs. TAYLOR & CHALLEN, Yours respoctlully, THOMAS WHITE & SONS, 
Derwent Foundry, Birmingham. ——— 0 


Septemoe 
Messrs. TAYLOR & CHALLEN, P r 9th, 1888, 
GENTLEMEN, ~-We have o ‘further pleaaure in vero that wo are now doing aa much work jn one day as we 
were dolng in a day and quarter before the Heater was put in.—Yours respectfully, THOMAS WHITE & SONS. 


This Heater ja the most powerful and economical yet brought out, The tubes are made of the beat heat 

conducting metal, solid drawn, The hot exhaust ig conducted to the top of the Hoater, and is brought into close 

th the hottest water in the Heate r, bye ug the top chamber and the small inve metal tubes, 

At the same time tho exhnust has a free © down whe centre tubes, the remaining uncondensed steam passing 

to the bottom and up the out-going up- Tho cold feed water from the pump passing up and down the 
up-take, enters the bottomn of the Hoater as hot ag the out-going exhaust steam. 

The water capacity in these Heater being very large, considerable time ia given for the wator to boll; thia baing 
done under the same pressure aa the boiler, precipitates the Impurities to the bottom of the Heater, and thoy 
are te poenn the boilor being kopt clear from deposit and scale, by being fed with clean boiling water from 

0 tap o eate 
ere the Injector In connected with the H (as move In the {llustration), no pump is required, the exhaust 
steam only boing used to boil feed water can Roe the boiler. ) we ? 


- |. PULLEYS: | THE “SHAFT-CARRIER.” 
Fc of at . A QHAT MOREE. HOGBMNO WUE 
fromnaretullydesigned - position 9 wana 


_ aslfAubricati bie both " 
ons 
patterns, either whole aiul horisontally ; easily Fit ae taten be undue telotion 4 
? i 
in halves, plain or 


shrouded, finished, ‘or 
castings only. 


SHAFTING, 
QOUPLINGS, 
Collars, Brackets, 
PEDESTALS, 
And other BEARINGS. 


very dumble;: low in price, 





(Thies Advertisement appears every eight weeks.) 4181 
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fi 1 MACHER 

For rm Linseed, Oatien Seed, 

Rape, Palm Kernels, Oopra, &c., with 

a saving of 20 to SOxper cent. in labour 

and power, and .2:to 4.per cent. in Oil. 
See Engineer, May 6, 1881, and 
Nov. 28 38 ”1883..) es 

300,000 TONS OF OIL SEEDS, 

PER ANNUM, 


Are Crushed by Mills made on this 
system by us. 6127 


| CATALOGUSAS PRAD. 
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PATERSON & | = 


HLHCTRIC LIGHT HNGINHERS AND: CONTRACTORS, 
46, LITTLE BRITAIN, LONDON. Ste Steam im Factory: POWNALL ROAD, DALSTON. 


Complete Sets of Electric Lighting Machinery and and Fittings for for Lighting Hotel, Public Buildings, Factories, Mills, Ships, 


ESTIMATES FOR INSTALLATIONS FREE OF CHARCE. ' © EXPERIENCED MEN SENT TO ALL PARTS OF THE COUNTRY. 


Licensees of the ‘Clarke and Bowman” Are Lamp, and d of Joel’s Storage Batteries. 


PATERSON & COOPER’S DIRECT CURRENT “PHCENIX” DYNAMOS. 


o. 1.—For ae 20 candle-power Lamps, or 2 Small Ares, or : Large Arc ==< 





oR nee 


No. o— ” ” ” ” ” ” ” ” 

No. 3.— ” 7 ” ” ” ” ” 4. rT) ” Bo 

No. 4, ” 120 9 99 9 12 9? 99 7 ” ” 120 

No. 5,— ” 200 ” ” ” 24 ” ” 14 ” ry) 18BoO 

No. 6.— rT) 300 9 ” ” tee nae ces es ee 2BO 

__No. L ee 500 | OU ana a we on 9 cern see ee tt ee Ls es Bowes ae DEMS oo eau &0O0 , 4606 











"oe easdad a First-Olass CERTIFIOATE OF MERIT at Manchester, and a First-Class DIPLOMA OF MERIT at ma 


PATEN T DIAGONAL ROCKING FIRE. BARS 


—( (an be Fixed 1o a Few Hours. )—- ARE ECONOMICAL, DURABLE, SMOEKE-OCONSUMING.  —( No Attachment to Boller necessary. )— 
Numerous Official Teste show an average economy of over 10 per cent. These Patent Bare last Yeara where ordinary Bare laet only Montha. 


Recently supplied to the order of the eminent builders of the engines and boilers of the most powerful Ironclad afloat for use in the whole of the furnaces, to work with ‘‘ Forced 
Draught,” MAKING THE THIRD Ironclad fitted. Used by the most eminent Engine und Boilermakers (Marine and Lund), Railways, Home and Foreign Governments, &c. 5119 


Agents having connections among Steam Users Required in Principal Towns, — Partioulars of the Manager at tho Offlees, 259, Gresham House, E.0, 





REGISTERED TRADE MARK 


PHOSPHOR BRONZE 


The Best and Most Durable Metal for Bearings and Bushes of every Description ; Hydraulle Pumps, Pinions, \ Pinions, Valves, &c.&e Wire, Tubes, Sheets, Rods, Steam Fittings, Tools, &e, 
Oe pee PY Cer werk fot UnNDuR = Saw wat, pw og ee ye ‘147h 


The PHOSPHOR Bi BRONZE COMPANY, Limited, Sumner & Emerson Streets, Southwark, London, §.E. 


ES +P SORTS 2) ACE ae > 


MANLOVE, ALLIOTT, FRYER & CO., 


ENGINEERS, BOILER MAKERS, IRON AND BRASS FOUNDERS, COPPERSMITHS, &e. 
Works—NOTTINGHAM & ROUEN. London Offices—50, QUHHN VICTORIA STREET, H.O. 


SOLE MAKERS OF 


HALPIN’S Patent COMPOUND STEAM ENGINE, 


(Patented by DRUITT HALPIN, C.E., 9, Victoria Chambers, Weatminster, from whom information may be obtained.) 
This Engine has given the most ‘cconomical results yet recorded. 
HIGH PRESSURE AND CONDENSING ENGINES of ordinary construction, 
STEAM BOILNRS—Lancashire, Cornish, Galloway, Multitubular, Compound, Vertical, &c. 

Oentrifugal Machines or Hydro Hxtractors ‘of all Constructions for Su ar, Cloth, Wool, Chemicals, &ec, 

AND VEAGHMAN'S COHMAN'S PATENT CONTINUOUS OLOTH PRESSIN MACHINE, 
“SUGAR MACHINERY. LAUNDRY MAOHINERY. 

MACHINED Re AND APPARATUS FOR TRHATMANT OF TOWWS.: 

WHEELS, SHAFTING, GEARING, AND ALL KINDS OF ENGINEERING AND MILLWRMIHT WORK. 
THE ExmnneT SECTOR for feeding Steam Boilers ; = moony of Ee of Fuel, al; Besnomny iE Water, increas, Steaming. “Pot 
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C.C. & Co. have just removed to much lazger premises with ample ahow rooms and warehouse, and will carry a greatly increased stock of all the best American tools. 
SOLB AGENTS FOR 


THE ONLY GENUINE AMERICAN MORSE TWIST DRILL, 


WITH OENTRE GRINDING LINE, STOCKS AND DIPS, REAMERS AND MILLING CUTTERS, 
Stephens’ Patent Vices, Horton Chucks, Cushman Chucks, Westcott Chucke, Sweetiand Chucks, Stanley Rule & Level Co.'s Planes, &c., &c., Gould’s Manufacturing Co.'s 
Pumps, and a great variety of New American Tools, 


New Catalogue for 1888 just issued, 215 pages Quarto, sent on receipt of One Shilling in Stamps. 
____ (THE LARGEST CATALOGUE OF AMERICAN TOOLS EVER PUBLISHED IN GREAT BRITAIN.) te 


oS Tes 


7. WT EIT. T, & SON, 
ENGINEERS, (RON \& BRASS FOUNDERS, BOILER MAKERS, be 


MANUFACTURERS OF 


PUMPING ENGINES, BLOWING ENGINES, STEAM ENGINES, AIR COMPRESSORS, and 
ee PUMPS. 
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eras — DOUBLE RAM PUMPING coy — BLOWING ENGINE AND AIR COMPRESSOR, «258 


BOLD IRON WORKS, ST. HELEN'S JUNCTION, LANCASHIRE. | 


COWANS, SHELDON & CO., Ltp, 


porn AND I[RONFOUNDERS, 
ST. NICHOLAS worKs, CARLISLE. 


















STATION CRANE. STEAM ACCIDENT ORANE. 


Mise 


TURNTABLES, CRA NES, MASTING SHEERS, AND TRAVERSERS OF EVERY DESCRIPTION bY 
sab ge - STEAM, HAND, OR HYDRAULIC POWER. , 


ENGINEERING. 





The Rdison and Swan United Electric Light Company, 


LIMITEHD. 


atacand hy Oa. PTAA I OH AIS 


Con tractors to the Admiralty, H.M. Office of Works, Houses. of, F Part ur eat, t, War Office, Science and Art Department, 
South Kensington, red to the principal 1 Shipping. Oong ‘. hie * ar iterion Theatre, Holborn Reataysant, 
=C., C. 


EDISON & SWAN INCANDESCENT LAMPS from am to 100 C.P. 


ALOT HNIO Marae, @ SS, DLWOTROLIARS 
DYNAMOS ; The Company are prepared to Supply the NEW and IMPROVED Type of | EDISON Dynamos. 


PRIOE® AND PARTIOULARS MAY BE HAD UPON APPLICATION TO 4684 


THE SECRETARY, 57, HOLBORN VIADUOT, LONDON, E.C. 


TURNED WROUGHT IRON PULLEYS. 


Sai, Ti Pulleys ore TURNED IN A LATHE, and not 
ak | polished on a Grindstone like those generally sold. 


@/\\LMEA CHEAP, STRONG, AND TRUE. 
a Illustrated Circular Post Free. 


" J. BAGSHAW & SONS, 


eit wee  =©Engineers, Ironfounders & Millwrights, 
a =? equperiochupoegliael. WoRESHiIRA, 




























= Mekere of SHAFTING | ZRIOTI N PULLEYS for Electri tl which dispense 
2 o 72 with fast and rooee | ite ile ley a e Pulle swers for both. in n use at Mer aL any Nine el @ Elms: Glasgow Post fgets 
ing’s Oross ram nd all principal Factories hom and ab 4202 
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HUDSWELL. iL, CLARKE & Co. 


RAILWAY FOUNDRY, LEEDS. 












PRICES . FOR 
and — ewes | ts CASH 
- : 2 7 t| 
SPECIFICATIONS | Aint ae | x i gee a Or 
. ——_— nie oie 


2 Tot a te, if ae ff ive es 
Boe. as Sea) fe: : i 
® e 1 Ze ei ae = ah ON a i 
Application. ty ellie : Le . _ i <a © ereaii: PAYMENTS. 
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| TANK ENGINES 
OF ALL SIZES AND TO SUIT ANY GAUGH OF RAILWAY, = == am 
For Main Line or Branch Railways, Contractors, Ironworks, Collieries, &c. 


Aue, '1, 1884,: 
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RANSOMES & RAPL 


eee nee eee ee 


Patent Steel Lock Nuts and te Fish Bolts. . “FIRST-CLASS M MEDALS, “LONDON, PARIS, SYDNEY, ADELAIDE, &o. 


Cannot be ert cco Great 8 x ag tote 
> SEOQURI a ee 


Couplings, Cradles, Springs, Steel Sleepers, Rail Joints, &c, 
Melbourne Exhibition, ¢ corn MEDALS for Steel, Files, Saws, Steel Forgings, Railway 
1i8s0—S8l. Appliances, &6, 


= |BBOTSON BROTHERS 


AND COMPANY, LIMITED, 
GLOBE IRON AND STEEL WORKS 


SHEFFIELD. _ 


ee of 


OF EV Elz ORIP TION 
"STEEL FORGINGS, AXLES, kc, | BATLWAY SPRINGS OF ALL KINDS 


Files (Hand Cut onl )» Saws, Edge Tools, and Patent Automatic 
entral Coupling Buffers. 


A. B. Ibbotson’s Patent Steel Die and Expansion Lock Nuts, and Steel Bolts, 
Railway Fastenings, &c., &c. 


GEORGE TURTON'S PATENT WROUGHT IRON BUFFERS, 


AND PATENT COMPOUND CAST STEEL SPRINGS. { sa13 
LONDON OFFICE: 4, WESTMINSTER OHAMBERS, VICTORIA STREET, 8.W. "| 


PATENT ELEVATING STEAMER, 






18 GOLD MEDALS ea FIRM awarded GOLD MEDALS for Nuts and Bolts, Buffers, 
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LOW TIDE. 
For Ferry Traffic, to Land : ines pon hm Stentor ge nme 
and Embark Passengers, \ ae ee Sop tees een, 
Carriages, Wagons, and = ..,, b= 7s gees PES] ee ew 


un Neither Slips or Pontoons, 
Qattle on same level as 


oe 7 fe eae, Seb er or Specia! Berths are re- 
Pier or Quay, irrespective . pnaeen mi ee PET eee lf rai At a fraction of 
of the rise and fall of tide. eat | == | | | the cost it has all the 
Alao for Landing and Em- : | : 2 | 


oe ee ot; eer advantages of a Bridge, 
barking Troops, Horses,  -..:pqSinienh 0) et en on e ee | —: ie eo eee §8§€6without obstructing Navi- 
and Artillery. Par a eee ae s s —— gation, 


. W.SIMONS & CO,, 
_ GUIPBUILBERS & ENGINEERS, 
| REWEEEWw, 
ye BGOTLAND, cu 


CONSTRUCTORS. 
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JOHN MUSGRAVE & SONS, Ltd. 
GLOBE IRON WORKS, BOLTON, | 
Manufacturers of the only Patent Safety Starting, Turning, or Barring Engine 


Makers of STEAM ENGINES up to 3,000 HP. 


With Patent Automatic Cut-off Motion. Adaptable to Stamper yee Slide Valves, jaa Corliss Valves, 
which can also be applied to existing Engines. 


STEAM HAMMERS, 


On Condie’s principle, with Patent Valve Motions, from 34 cwt. to 25 tons. 


Wrought-Iron and Steel STEAM BOILERS with drilled rivet holes only. 
MILL-GEARING IN ALL ITS BRANCHES. 


neem OO = ce cme eee sevens © 


LARGE ROFE! OR BLT DRUMS cor TO 36 FEET DrIAMETIEN. 


TT TO hin ee 


BLEACHING MACHINERY. 
___ ALSO THE ONLY MODERN PLATE-GLASS MACHINE MAKERS. 


GOODFELLOW & MATTHEWS, 


(Late B. GOODFELLOW. ESTABLISHED 1838.) 


EY DE, NAR MANCHESTER, 


———— MAKERS OF —— 


ROPE & WHEEL GEARING 


All Deseriptions of Millwright Work. 


HIGH-CLASS STATIONARY, PUMPING, and BLOWING ENGINES, with CORLISS OR OTHER VALVE GEARS. 
IMPROVED METALLIC PISTONS AND AIR PUMP BUCKETS. 


CYLINDERS, &c., BORED, AND VALVE FACINGS PLANED IN THEIR PLACES. WHEELS, &c., MOULDED BY PATENT MACHINERY. 
FLY-WHEELS, ROPE AND BELT PULLEYS, &&,, TURNED TO ANY SIZE. FORGINGS OF HVERY DESORIPTION. se 




















ees aE eo menaenes Laka YS econo ene IES en _aalael ee nT 


MATHER & PLATT, 


SALFORD IRON WORKS, MANCHESTER, 


(London Representatives, Mesers. ‘LE WIS OLRICK & CO., 
27, Leadenhall Street, E.0. 


RPATiINT -—— 















Bae These Clutches are SIMPLE, DURABLE, COMPACT, 
| _ and OHEAP, are easily thrown in and out of gear, and start 
without shock when running full speed. en 
A Friction Clutch 8 tt. diameter equals a Cons Clutch 6 ft. diameter: 


CLUTCH COUFLING. ee ee 
LIBERAL TERMS TO THE TRADE. PRIOES ON APPLIOATION. 
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TAN GYEHS LIMITED — 


PORN WW ALI, WoRKsS, BIRMINGHAM. 





TANGYES’ HYDRAULIC LIFTING JACK 


Adopted by the British and many Foreign Governinenta, and most of the principal 
Railway Companies and Engineers in the World, aa 


TANGYES’ HYDRAULIC LOCOMOTIVE JACK 


Tn this Jack the cylinder and aigtern are in one. 
The welghts named can readily be ralaed by gne man. e 


eee ee - ane ty 


‘Tented to’ na daw Run out: Traverse | Price 


| 12 sas 20 ins, aia : ving. =, £8 0 
165 ,, | ow, i 10 ,, 1, | 12 0 
20, wy (10, | 22 f° 43 10 


LIFTING JACK TRAVERSING JAOK 
This Jack ls arranged an that _one man oan raise the specified welght. 


Height | ie “| Price | Price | 
| Tented to whon down Run out | Weight | Lifting | Traversing 


19 iia: ® Ine, 
23 
| 
| 





» : TANGYES’ HYDRAULIC CARRIAGE LIFTER 


Poet 


TANGYES' HYDRAULIC ‘SHIP JACK - 


ae 


This Lifter ia dealyned for raising the end of a Railway Carrlave or Wagon to 
facilitate oxamination of axles, &e, The carriage can be ralaed about 2 feet in less 
than one minute by one man. 


pode pa Pah om 
OPNORIAS8 Lp 
ecoeccocoeoco0o 
DOG om res ree 
UMSAN OOOO) 
| eeceseeecece 


| 


Height 1 Cast-stel or’ 
| Teated to when down Itun out Cyt ders 


| Tested to tons 2:4 6 | 8 110 


20 on | 12 ina. 
35 Cy, 14 ,, 
pp \ He 
o) 

A 


lf with Safety Valve attached, 45/- extra. . 


| 


om! a} an On, 
Ranaut... ay | 20 20! vo! a 90 
lbs, &4d | 90 | 100 112 146 
£ 42 | 


Height whon down, ina. | oy | 

















1 NN ae 
Leee eT 





TANG YES’ TANGYES' 


AMERICAN HYDRAULIC LIFTING JACK AMERICAN HYDRAULIC LOCO JACK 





~~ 








A | 


LIFTING UAOK TRAVERSING JACK i i 


if, 
si ‘in : 





In lifting, it may happen that another atroke cannot be made, in which case 


the lever should be gently raised a little and pushed slowly down; by thia mean ; MIN TH 
a stroke will be misaed. i 
To lower—withdraw the lever from the shaft to miss the lug, and press it In Hfting, it may happen that another strokw cannot be made, in which case 


the lever should bu gently rained o little and pushed slowly down; by this means 
o stroke will be mined. 


ane ee geet Pr. ae ol aes To lowor—withdraw the lever from the shaft to miss the lug, and press it 


gently down. 


Price 














waveetn st eee eee fete Oe eee ne EERE oy A 


Price 
. Tested to | Run out | Lifting | Traversing gently down, 
| ,7 tons i: ins, |- £10 £13 y Ordinary nee ah Telescopic 
! | ae iE iB | ee ree Pris "hare oa — 
+a ae ae 2 a1 1Otons gins | £18 | 18in, | £20 
45 5, | 125, 26 82 Mia Pet eM a 33 
60 1. | 12 30 37 | 20 Wy, 20 | &,, 28 


eee ee mere ee eee es 


[Copyright; Entered at Stationers’ Hall.) 


London - - TANGYE BROTHERS, 35, Queen Victoria St. | Manchester - - TANGYE BROTHERS, ‘St. Mary’s Gate. 
Vowcasile - TANGYE BROTHERS, St. Nicholas Buildings. | Glasgow - - - TANGYE BROTHERS, Argyle Street. 
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_, LOCOMOTIVE AND MACHINE WORKS. 


BUILDERS OF LOCOMOTIVE ENGINES OF ALL GAUGES 
And for every variety of service, 


paras a _$ = Fi PATERSON, NHW JBRSHY, 
rT bi =e FS UNITED STATES OF AMERICA., 


"ei any ae 


— —_ oo 


on 4 an 
| » 
\ ue ; : ee 


= ese e - —f 





— === BALDWIN LOCOMOTIVE WORKS, 


casory QAI «gy Smee sre ILADELPHIA, U.S.A. 


LOCOMOTIVE ENGINES, 


Adapted to ariety of servics,and built accurately 
tamplael, "ike part of diferent engines of wae Gast Petey 


PASSENGER AND GOODS LOCOMOTIVES. 
MINE LOCOMOTIVES, NARROW GAUGE LOCOMOTIVES 
STEAM STREET CARS, ke. 


yep CataLogums Fuawmnen on Arriicarion oF Ocatouana, 
"ALL WORK 1 THOROUGHLY GUARANTEED. 






CLASS K 





MANNING, WARDLE & CO, 
BOYNE ENGINE WORKS, LEEDS, 


Have designed an ectngse one hundred various types of Tank and other Locomotive vy ge for supwerss of thirty different widths of rue, adapted where necessary for passin ees sharp 
ee and asoond Gas Works, 8 eraser for =the cere and for Saran re coal or wood mpecial duties ebro by gr oabihe penis: Contractors, Colliories, Iron Works, and Mings, 
Brick Works, rele Gas Works, Ship Y Plantations, &c., &c. They are built aonraiete to standard ga and te r that like of various classes of Engines 

will fit different Engines of the same type, er] #0 that otha dup cates can be stpniled, on the shortest notice. The materials are Fhe ‘pest of tholt rompetive oikinde, and the workmanship cannot be excell 
Mannina, Wannis & Oo,, having designs and models of such a great variety of Engines, are enabled to execute orders for Locomotive adapted to most requirements in a very short time. 
Locomotive Tank Engines from 8 inches to 15 inches Cylinders on Four or Six Wheels all coupled, always in Stock or in Progress. ss 


SPECIFICATIONS, PHOTOS, AND PRIOKS, ON APPLICATION, 


_ NS TTT 
AR &WH AWTHORN, TANK LOGOMOTIVE. PATENT ORANE AND LOCOMOTIVE, 





NEWCASTLE-ON-TYNE, 


MANUFACTURERS OF 


LOCOMOTIVE ENGINES 


ér EVERY DESORIPTION. 


TRAMWAY LOCOMOTIVES. 


MAKERS or 


WROUGHT IRON WHEELS & FORGINGS. VARIOUS CLASSES IN PROGRESS, PHOTOGRAPHS: ON APPLICATION, 


Noe ORR ee mE NY 2, 











ts a ae RN SO A TG TS STS ae eo Ome 7 | REPRO 


ere TO BE HIS STR AM PUMPS p- : baat al 










For all purposes, and of which he continues to manufacture a far a larger 
number than any of his imitators. 8,000 Sold. 


» 
an »: =" PATENT CAM AND LEVER, 


a Punching and Shearing Machines 
ree. a © ia As used in all the principal Shipbuilding Yards (public and private) throughout the World, 
j no L ALWAYS READY OR IN PROGRESS TO ALL SIZES. 
st - af 


ae fos ‘OLOFIELD ROAD IRON WORKS, SALFORD 


‘MANOHHSTER. a 
FOR LONDON AND DISTRICT: PRICE & BELSHAM, 52, QUEEN VICTORIA STREET, Bt; : 
FOR NEWCASTLE AND EAST COAST: £, BECKWITH & CO., BONNERSFIELD, SUNDERLAND. 
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CRUCIBLE STEEL | CASTINGS 


OF SPHOIAL TOUGHNESS AND SOLID 


CORTORATE 1AND TRADE MARKS, 


« R. MUSHET’S SPECIAL STEEL, <38¢ <dcsc. 










For Lathe Tools and Drills: the Steel which re 
quires no Hardenin : 
h vith: er feeds, quicker speeds, and fewer grindings than any cther Tool Stecl. _ 
all or “either direct -or through our Authorised Agents and Representatives, 


"Made only by SAMUEL OSBORN & CO. 
MANUFAOTURERS OF STEEL, FILES, RAILWAY SPRINGS, FORGINGS SHERTS, éo, é, 
CLYDE STEEL AN D IRONWORKS, _ SHEFFIELD. 


sige eee Genes ee ae 


DANIE!I. ADAMSON & CO., 


Engineers and Boiler Makers, B Estab. Fi ae x DUKINFIELD aia Saitamatadorea: 
ORIGINAL PATENTEES - (¢ ee 


















: - LOEe ng: ta aaa 
oF } a : a ay i res Over 2,200 
T H FE A D A M S 0 N x ee EE 4 pied. 9 = | es = i | ay cies 
FLANGE SEAM, 


fog 


AND OF GFE az Pas <a ene A ais = a > | , i Now al work, at pressures 
STRELAIRON BOILERS x cee RS ee 
R BO Mas MLLER 3 i < i ie Cae ere en HULA ' ee: From AO lbs, {0 PADIS. 
Aes 1a : OC aan ae Se ice PER SQUARE INC Ht, 


ONLY. we Fe And from from over 20 Year: alt: 


THOMAS PEGKETT. eoterres ff BRISTOL. 
Leckie) LICOMOTIVES J ' 
















IN STOCK OR IN PROGRESS. 


ane f 


COMBINED 


For Pit Sinking, Pumping, or General Work. 
14in, Cylinders, 20in. Stroke, to Work wt 120 1be 


ALWAYS IN ee a 


_ Kee large Stlustrated Advt. (stte J iy. 


= =: 


ee ee an tee ee ee 2 


| ail } ; 4 
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FRANCIS MORTON AND CO. LIMITED. 
ESTABLISHED OVER THIRTY YEARS. 


The system adopted by F, M. & Co. inthe Construction of thefr Galvanised Corrugated 
Iron aud Zino Kuildings combines many advantages which no other form of bullding can 
offer, Ata minimum cost they provide every required accommodation, while the con- 
struction secures great strength and durability, together with | rotection ayalnat fire. 
(ilugtrated Catalogues and Estimates sont on application, when Purchasors should 
supply full particulars of requirements. 2566 
Wronght Iron Roof Principals, Girders, and General Wrought Iron Work. 

NAYLOR STREET IRONWORKS, LIVERPOOL. 

___ London Office: 9, Victoria Chambers, Victoria Struct, Wostminster, 8. W, 


4 GRNERAL , ATURE Ft Fou WHARP, i 


HAWKSLEY, WILD & CO. 'S 


PATENT FLANGED  FLUED BOILER, 





Which has not been equalled 
by any other Flued Boiler 
in the Market. 


THOUSANDS. of 
these BOILERS 


Are now at work, large Circulars free by Post 


numbers having been work- AP 8 —aeReee ee ae mation! ahaa giving full details, 
ing at very high pressures ge" “eS oo rE + ee a Se ge pT ee —— : aad somes ad a 
night and day for upwards [tga Aaes | | , Geet Cores ape ee eee eck ae 

C 1 The strength of this Flue 


and its provision for con- 
traction and expansion are 
unrivalled, 


of ten years, and with a & 
success both in 


Safety, Economy, and “e7= : = 
Freedom from Repalrs = exp Virw. LONGITUDINAL SECTION OF DOUBLE-FLUBD BOILER 


HAWKSLEY, WILD & Co., Patentees and Manufacturers, 
BRIGHTSIDE BOILER AND ENGINE WORKS, SHEFFIELD. “ 


Se 
~. get 
“los See 
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ROBERT ROGER & Co. 
Stockton Iron Foundry, Stockton-on-Tees. 


STEAM AND HAND ORANES of every description. 
STEAM AND HAND WINCHES. 
Ships’ Capstans, Pumps, Steering Gears, Water-tight Doors, &c., &c. 
DONKEY FEED PUMPS, . 
Horizontal & Vertical Steam Engines & Yacht ay 
_ , / Sole Manufacturers of 
; eee ae ; MAWLAM’S PATENT RAILWAY TRUCK COUPLERS. 


—— ‘ cima : ____ ILLUSTRA STRATED CATAL A TALOGU US ON APPLICAT: ON APPLICATION. 


Legg inter ata 
Turned true and bright to Whitworth’s Gauges, any 
length, from 2 in. to 8 in. diameter, 14s, per owt. at 
Nottingham. Also Couplings, Pulleys, Plummer 
Blocks, Hangers, Machine-made Spur, Bevel, and 
Mitre Wheels, Friction Gearing, &c. 
H. HIND & SON, NOTTINGHAM, AND 62, BLACKFRIARS ROAD, LONDON. S.E. zi 


THE CLAY CROSS COMPANY, 


COAL, LIME, & IRON WORKS, CLAY CROSS, near poem 
SUPPLFT HMovusst, GAS, AND STHAM™ Ma. Xs, 















PIG IRON, GAS and WATER PIRES, and ALL CASTINGS 
In eonnection with Gas and Waterworks, Collieries, Engines, Pumps, &c. 5125 


London Offices and Exhibition Rooms: 68, QUEEN VICTORIA STREET, E.C, (opposite Mansion-Honse Station.) Moser. BECK & CO., Limited, Agents, 
vAND THOS. JOWITT & SONS, Scotia. Steel Works, SHEFFIELD. . 2,08 msn, 


BEAM ENGINE BRANDS OF STEEL AND FILES. Bee 


ALL FILES OF OUR MANUFACTURE ARE ENTIRELY HAND-O T ESTED 
ea: CUT TMLMGRAPMIOS ADDRASS: Jow14Tne, £ ae eis, 


BRIDGE FOUNDATION CYLINDERS. 


THE STOCKTON FORGE CO 
OOKTON-ON- THES. 
Make a Speoiality of this work, turning out over 100 tons Ss Per weeks al week; also large ‘quantities of tho Ohairs. 


THE DISINCRUSTANT MARSEILLATS 


PATENT BOILER FLUID, 
Fédr PREVENTING and REMOVING Incrustation and Oorrosion in Steam Boilers, 


ANALYTICAL REPORT UPON THE ' Senter Wd apie 4 in Datton sre t, Manchester, 16th 
uare, Jo n Stree 1 
An analysis of a sample of this shows It to contain neither Free Alkali i nor Acid, It ier purel ‘Tegotable inti, r, and rious ac ple roniee upon I ~*gtiagl adly 
0. kercou T, F.0.8., aralytioet Chemist to the Corporation of Manchenter. 4846 


Orders and onquiries please address to THE DISINCRUSTANT MARSE TLLATS 00,, Knowsley Works, Cheetham, Manchester. 
ASUOURES BROS. & COO., SOUTHWARK 8 STREET, LONDON, : 






















Manufacturers of Patent Girders, Rolled Joista in Iron or Btcel, Rivetted Girdors, Flitch Plates, Bulb and Ohannel I 
Sash Iron, Bonding Hoops, Bolts, pre Washers, Chequered Flooring Plates, Patent Fire- prog! os Oast or Wrought Iron Uo Be 





tancheons, Tanks, and every description of Builders’ Iron W 


aay now i in their TOWN STOOK 6, 6, 000 ONS, and can guarantee pro rompt. ‘deliv oft lowest Market Prices, 
, Ba —————-- Se auenon SHEETS, AND BOOKS FREE ON APPLICATI eee ere cee Pa SI 
























7 ____SECTION OF JOISTS. -— ae GHANNELS, ' 

@ x8 = lobe. | 4x 8 = isthe [7x a} m ddlbe = ibe ‘pale, 2X8 = dalbe, 2 x8 ; 

yeh Arte i! rE RHE 1 x4 ug ie. x x ; 

x = x = x : 

4/\¢ x8 12, x Bh = 10, . oh een 10 RRS S lee wee! 3 x8 
@xite 8, [O x6 =, 8 x6 =8,, {10 = , par x a 2 
“"~" jowts—Lengths, from 6 to 36 ft. _Puarm—Width 6” to 187. ‘tama, 12% 80 ft. “1 
Thickness, 4” to 7", _ ___B1 i hae 








Late 68]! et || er re i eee rR, te Te 
~ THOMAS TURTON & SONS, 
MANUFACTURERS OF RAILWAY SPRINGS AND BUFFERS, 


Files and Cast Steel of Superior Quality, Spring Steel, Shear Steel, GC, oon 
SHEAF WORKS, AND SPRING WORKS, SHEFFIELD. 


LONDON OFFICES, 90, CANNON STREET, CITY. PARIS DEPOT, 12, RUE DES ARCHIVES. BOSTON, U.S., 40, KILBY STREET. 
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COLONIAL MACHINERY.” 


© SUGAR. SALTPETRE & FARINA PANS, SUGAR MILL MACHINERY, 
2 7 CORN Ay Ole MILLS, ne COTTON B INDIGO PRESSES. 


Vt ES aN 
fe RSIS) Hae 


, rl \ Bn sa hey oe 


V ie soe? se ee 
/ ” yA SOLDERS A: Tai 


iA) Pu 13, WW Ween i 


TAR LAND. LIQUOR PUMeS. 


y “a 


irene G & COOLING MACHINERY 


_— - Oi the highest class « most approved construction & of —+— 


| GUARANTEED ECONOMY OF PRODUCTION. | 





4h72 


TST he OWES eens at 2/1) SATE ne lean e-em wee ete (ff NRO, meQib NP SEN qeRRntEteIER FP PCC =!  * f+ et enna = 


JOHN FOWLER & CO., LEEDS, ENGLAND, 


MANUFACTURERS OF 


Steam Oultivating Machinery —- Traction Engines — Patent Compound 
Yorkshire Semi-Portable and Fixed Engines — Semi-Portable Engines — 
Horizontal High-Speed Stationary Engines — Hauling, Winding, and 
Pumping Engines — Patent Automatic Expansion Valve Gear and 
Governor, for ensuring Economy, Regularity, and Safety -Boilers of all types, adapted for 
every kind of fuel and country —Steel Portable Railway, for Sugar, Cotton, and Indigo Plantations, 
Contractors’ Works, Military Depots, Workshops, Mines, Timber Yards, Agricultural Holdings, &¢.— 
Locomotives of various 3 gauges. 3081 


eT al 


CALCUTTA EXHIBITION, 1884, FIVE FIRST PRIZES. 


Budapest Agricultural Meeting, 1882—Two Gold | Sydney Exhibition, 1880—Three Firet Prizes. 
Medals and other Awards. Hanover Agricultural Meeting, 1881—Gold Medal 


Vienna Agricultural Meeting, 1882 — Special and Diploma of Merit. {and other Prizes. , 
__Diploma for excellency of work, 


- ISAAC ‘STOREY & SONS, “=| 














Paris : Exhibition, 1 1878—Grand Prix, , Gold M Medal 














BRASS FOUNDERS. 
ENGINEERS’ COPPERSMITHS AND BRASS FINISHERS. 


Large Stock Kept of Engine and Boiler Mountings. 
=NWwWoTT MILL, MAN CHES T Ei EK. 


LONDON AND CONTINENTAL AganTe-—THOMAS BAINES & SON, 59 & 63, QuemNn VioTorRIA Street, Lonpon, E.C. 5088 
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The PORTER-CLARK PROCES 


Romoves the Carbonates of Lime, Magnesia, and fron {rom Hard 
Waters, and thus, the oauses of In en in Boilers an pes. 
This Process is in use in Paper Mills, Breworles, Sugar Works, India-rubber and 
Telograph Works, loe Manufactories, Mustard and O!! Mills, &o. One Railway 
Company employs it for feed-water to the extent of 1,000,000 gallons daily, 
and one of the London Water Companies at two of its Pumping Btations. It in 


WA | FR | | R| | | (A | | ) Nv also in use in County Asylums, Public and other Schools, and Private Mansions, 


JOHN HENDERSON PORTER, PATENTEE, (7  Suserslind ois terns mand dears GE 
3 


DESCRIPTIVE CIROULAR ON APPLIOATION. 
i @& 2, TUDOR STRENT, LONDON, B.C., furnishes the necessary Plant. 


Scot aes 


WEST 
IRON WORKS, 
























; . of 
eG vd 
, ’ a 


a 


pet pes 


Havo the largest Rlook in Fngland of Belf Acting Blide and Screw Cutting Lathes, Radial Wall, Vertical, and Bench Drilling Machines. Bhaplng. Screwing, Blotting =. 
Punching and Bhearing and Plate Bending Machines, Steam Hammers, Hortzontal and Vertioal Kugines and Wood-working Machinery. 


- 





ILLUSTRATED LISTS ON APPLICATION. 


QUOTATIONS FOR SPECIAL TOOLS. 4306 


AMBERG Sees SYSTEM oF LETTER FILING 


TEE BEST IN THE WoRLyD. 


These CABINET LIETTIER FILES are made in many sizes, containing as few as nin OTT ee nS aS 

and as many asx one hundred files cach, at prices ranging from £4 upwarda. They are Fi tin pon spins Oe ahaa lieeniiea? RTE O IE aa 
elegantly and substantially made, the woodwork being of the best seasoned WALNUT, cst gist Late . eT ee 
ee the metal parts of BRASS and STEEL, NICKEL PLATED, They are arranged for GQq pe ane ; SMBERGS. PALENL CABIA fa Laui wy e o 














any class of correspondence, and can be adapted to ANY requirement, Mach drawer or 
file divides the correspondence very minutely on the *S Directory plan. ‘The system is 
extensively used) by the Nobility, Members of both Houses of Parhament, Banks, Insu- 
rance Companies, the leading Firms and Companies, an well aw many Private Gentlemen. 
Any correspondence, however large, may be do arranged that any one and all letters of Bq 
whatever date, from any person, can be fond instantly. ‘The labor of folding, endorsing, i 
numbering, pasting, binding, oF indexing, i entirely dispensed with, and the saving of & 
time, labor and expense over the ordinary methods is very great. 
PIFTEEN FILE CABINET, with Doors, as Thustrated, al 
375 INDEXED DIVISIONS WILL HOLD 9,000 LETTERS. @ 


Hlustrated Catalogue, with Testimoniuds, on application to 


T. CAMERON, AMBERG & CO., 


e ; ; yo ‘ i Roy Sc ; — ic 
SOLE MANUFACTURERS, an yo : ai ami: sch 

27, LITTLE BRITAIN, LONDON, E.C. " sR , 

71 & 73, Lake Street, Chicago; 69, Duanc Stroct, New York. 
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GALLOWAY & SONS. 


FIRST PRIZE AT PARIS, VIENNA & PHILADELPHIA. 








HAVE ALWAYS ON HAND A LARGE NUMBER OF 


NEW STEAM BOILERS 


MADE BOTH OF IRON AND STEEL. 


READY FOR DELIVERY. 


The following is a List of those Boilers which are now completed, and which may be despatched at once with all their fittings :— 


Length, Diameter, °° Matermal, Working Pressure. Length, Diameter. Material. Working Pressure. 

One Galloway Boiler  30ft. by 7ft. Gin. Steel 90 lbs. | ‘Three Galloway Boilers 25 ft. by 6ft. Gin. Steel. 80 lbs. 
Two 7 : 30 ft. by 7ft. Oin. . . 80 lbs. Six Two-flued ‘4 30 ft. by 8 ft. Oin. ‘; 80 Tbs, 
Four ‘i “ 30 ft. by 7ft. Oin. Iron -  F0lbs. | One ” ‘i 30 ft. by 7ft. Gin. Iron +» 70 Tbs. 
Six : i 28 ft. by 7ft. Oin. : . J0lbs. ss Bix . : 30 ft. by 7ft. Oin. Steel . 80 Ibs, 
Two 3 . 28 ft. by 7ft. Oin. ‘ 80 lbs. One ‘i . 26 ft. by 7ft. 6in, Iron .. 90 Ibs. 
Two i . 28 ft. by 7ft. Oin. Steel 80 lbs. One Fe - 22 ft. by 6ft. Oin. ‘i + 70 Ibs. 
One ” ” 26 ft. by 7 ft. Oin. ” ' 70 lbs. . One ” 9 18 ft. by 6ft. Oin. ” ss 60 lbs. 
One rs ” 24ft. by 7ft. Qin. " 80 lbs. One One-flued 7 30 ft. by 7ft. Oin. Steel .. 80 lbs. 
One a 35 26 ft. by Gft. 6 in. " . 90 Ibs. One - 28 ft. by 6ft. 6in. Iron ie 80 lbs. 

Total, 41 Boilers completely finished, besides many others in progress of construction. 4336 


Address W. & J. GALLOWAY & SONS, Manchester, who will furnish detailed Specification and Prices of any of the above Boilers. 
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LONDON—Mr, B. H. FWEDDELL, 14, Delahay 
: Street, 8. W. : 


PARIS—HENRY CHAPMAN, 10, Rue 
Laffitte. 


UNITED STATES—MORGAN 











And other 


ENGINEERING. 


“ver 700 inuse, ° \ 
In addition to : 
SEVERAL HUNDRED 


B's DHA UILIO 


Lifting, Forging, Flanging, 


= \ 2. cm 


a cerns 


is Sal aT UTM A 
inary el 


FIELDING & - 
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Sole Makers and Heres GLOUCES ESTER 

















LABOUR-SAVING = 


ASKHAM BROS. & WILSON, Ltd., 


SoLzk Manvracrurers or LUCOP & COOK’S PATENT 


CENTRIFUGAL 
PULVERISER, 


For reducing to an impalpable ae 

or to any requisite degree of finencss, 

all materials ere of being thus 
rea 


AWCOP & U00K Ss 






PAVENT 


Cement, Chemicals, Grain, Coal, 
Colours, Phosphates, Lime, 
Copper, Tin, Zine, 


mae 6nd other Ores, with encase 
7 6=sd lletences, and Perfect niformity. 


24 The only Guaranteed Machine for 
i GoLp QuarTz. 


THE ONLY EFFICIENT PULVERISING 
Bs: MACHINE IN THE MARKET, | 


SNF EILULD. 


ee oo aes 





Be a a re eat a 


RACOSINE OIL 


THE RUSSIAN NATURAL LUBRICATING OIL. Gold Medal, Paris, 1878. 
Pure Hydro-carbon, free from acid. Never or cl 
Body superior to Olive or Lard Ol | Never freazes or th cmickona: 
No VW RAGOSINE & CO., 
0. 7, IDOL LANE, LONDON, E.C., 
2 Sea «And Love Lane, Quayside, Newcastle-on-Tyne, 
PER CAL 









Works—BALAOHNA and CONSTANTINOW, RUSSIA. 
mec Lists ond full particulars on application 








PER CAL. 
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JABEZ JAMES & CO., Ltd., 


Electrical and Mechanical Engineers, &c., 
_ 40, PRINCES STREET, STAMFORD STREET, S.E. 
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HYDRAULIC RIVETTERS 


FOR 


ALL CLASSES OF WORK. 
FLANGING, BENDING AND FORGING PRESSES. 


—_————— Fo aa aaa ca SE SERS Ore ene-moeennmerwenannemenaionnr 


Hydraulic Pressure ¢ Pumps and Accumulators. 


HYDRAULIC 7 Onan 155. 


HYDRAULIC PRESSURE VALVES, 
PACKING LEATHERS ann MOULDS, &c. 


A wee 


HENRY BERRY, 








FOROYDON WORKS, LEEDS 


Maker of Ship, Locomotive, Carriage and Wagon Builders’ and 
Boiler Makers’ Tools. 
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Te instr, Enon, Conan, Owes Parent A AIR R COMPRESSOR 


LEE DS. 






> MARINE OR OTHER ENGINE © 
on ee PER Ae Ree UPSERE 


eG LICHT 
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LOCOMOTIVE 
TANK ENGINES| | J0se duchies are 
Of all descriptions and any sise, for specially adapted for 
Ironworks, Collieries, Contractors, 


Docks, Mannfactories, Branch 
a high-pressures up to 


spec aenigned tor any cium. QQ) IDS, per square 


a 
7 rh 


| a 4 } ] 
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or to suit any Gauge of ih 
Railway. 4201 ; 1 4 |! ea | \ 
ARRANQEMENTS MADE FOR HIRE HRS iadien Bona “au 


_. ___On Purchasing Lease or otherwise. 














CETL UAT NUUTSOTTT iN 
CVU Uae tt as 


a h . | 
~ qt woe nu, 


TAITE & CARLTON 


sai 


Ss QUEEts VICTORIA ST. LUNDON EF” & ~ : 


om 
f 
Pr O p ab le e Railwa a . | “| qin rit ana anti mini seein 
padhnngen 


3410 CUSTOMERS USE a 


DEGAUVILLE'S PORTABLE RAILWAY 


Awarded 25 GOLD MEDALS, and ALL FIRST PRIZES, 14. for the 


» . a vet RNG RMIT LLL 


sam 6 aan 6" 






big 


iV t 
att un Wt mae Melanerem bt mt at isa i, 


last eight years. PARTICULARS AND PRICES ON APPLICATION TO 


Railway and Wagons for Sugar Plantations, Farms, Mines, Quarries, ; 
OLIVER & CO., Limited, 


Contractors, lronworks, Brick and Cement Works, Docks, Harbours, 


ailway Extensions, 





Fortresses, Military Expeditions, Narrow Gauge Broad Oaks Ironworks, Chesterfield. 4278 
Passenger Lines, and the like. London Office: 9, NORTHUMBERLAND ST., CHARING CROSS, W.C. 
FOR PRICES AND PARTICULARS ADDRESS: 4777 
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ROBT. von GLEHN 8 SONS, La, LOXDON BS JE BRICK HOT BLAST STOVES 






HAYWARD TYLER : AND CO, a 
84 & 85, WHITECROSS STREET, ag 


LOMDOn. 
MAKHRS OF 





H. M. GOVERNMENT. 





For Packing ceoes Materials Into Bales. 





antl, SiR ) a ‘ 
rarest: on ae frames 


“I : ae tbe 





LIST OF STOVES IN WORK 
| OR CONSTRUCTION, 


y Stoves. Blast 
: if Great Britain... 4.04. .. 241 iri 
Fe i | Austin eae MO 
i : Luxembourg .. .. «. «. 16 4, 3 






ng We France 4... os oe ae 110 0. 865 
ae a | America... 0. 6. see ee 228, 73 
ee Belgium... 4. 0. 0 ue) 648, OD 
; Japan ee ae Be 








HM: : Spain kw ee ee dD 
sith ie a Saxony oe, oe te ee eee Be 
“HAY, HIDES, } . pie pinche 
meow Gi 795 STOVES: IN WORK OR 
as CONSTRUCTION. 
appeals A Cree nee MADD care, areata 
& ’ 6, e de vormtolre Be 8 Honor, Pu a 
aa as Austria, vtieaere irae Hae ae 
‘CONTRACTORS oF eee 


— ca camtte 8 Gan vate eee WILLIAM WH is 
eg See aa aah paieey Valve. PD, Cold Valve. E, Lower 


= ee gt a ing F, Upper Cleaning Doors. ' 4, Alr 
4980 5 5a watsasiney oll Romi Gaston aekd Be So, | inka fo Goninon On ora. Dimensions STOCKTON-ON- TeES.™ 
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THE CLYDE RIVET WORKS CO., GLASGOW, Z gy 


RALTY SonrneD BOEees: ; I BEESLEY’ S 
al] te 


welt ‘ 1 Multiubular 
; Boiler, 


— WITH QUADRANT FLUE TUBES. — 
ADVANTAGES: 
Compactness, Durability, Economical, 
Accessible, Cheap in Firat Cost, 
Suitable for all uses, and adapted ‘for 
Export. 


VARIOUS SIZED BOILERS 


IN STOCK AND PROGRESB. 









Ship, Boiler, Girder Rivets, Railway Spikes, Screws, Screw Bolts, Nuts. 
BEST MATERIALS AND WORKMANSHIP. MODERATE PRICES 
}PRompr cicadas OF ALL HOMns AND pp Paroes ee Onpar TT 


~ WHITEHOUSE & CO. 


TIPTON HALL CHAIN WORKS, 


TIPTON, STAFFORDSHIRE, 
MAKERS OF THE CELEBRATED 














Illustrated I'rice Lists Post-freo upon application to Patontees 


BEESLEY & SONS, 


MANUFACTURERS OF 
c Marine, Lancashire, Cornish, Rastrick, ana 


| aeerinir' i S: 
Aa : 


CRANE ORDERS | ¥ rie i, z the ordinary Cross Tube Vertical Boilers, 
DESP ATCHED ci fl Rivettin ieee fy Mestines) Pint lass Workmanship and 
a =a Mi i = vl. Best Materials nsod.—Low Quotations given,—Addross : 
“ - i +4 FURNESS BOILER WORKS, «70 
INCLINE RECEIPT , _# a 7. BARROW-IN-FURNESS, ENCLAND. 
OF : 
CHAINS. TELEGRAM, 





ALL HIGH-GLASS GHAINS berm EXPERIENCED WORKMEN, from 
SPECIALLY-PREPARED IRON, under the most careful PERSONAL SUPER. SSO 
VISION, thus ensuring the GREATEST POSSIBLE STRENGTH, UNIFORMITY, |" Mredotied outline ahowa the shape of gelling 
and DURABILITY. 





Used exclusively by many of the Principal Railways and ee? 










Sn 2 = SRO re: pel Marine, Locomotive, and General Engineers. 
AGENTS :— Specified in all the Indian Government A, 
Brae a 0. tar 18, Orutched Friars, E.0. Contracts for Files. oem a Mod cde 
MANO ER: ROWN, 7, Exchange Arcade. ——————— ee saved in one hour's 
Files so treated cut much faster, 0 actual filing will more than 
___ MIVERPOOL: HOLT & ERPOOL: HOLT & ADDLINGTON, | 24, Fenwick Street. [| ark anore freely, and wear "A Pac SIS repay extra charg or Sarpelag 





longer than the 


di kind cS St 3 4 These Files may bo obtained from 
or es ae er ein! any Sheffield File Manufacturer, and La 
BNL s cies Societe pour l'affutage des limes, 124, Ruc d’Allemange, 


ALBO Paris, by specifying on orders for Files, ‘'To be Sharpened 
— ALSO — 


_byt the Sand Blast." 
SHAFTING PULLEYS, PLUMMER BLOCKS, : KY. Cr 
‘ WROUGHT IRON COLLARS, &c. TILGHMAN'S PATENT 8: SAND ‘BLAST COMPANY, —— _ SHEFFIELD, . 


aneseestnneemenstmmmemememmmenemnt 0 teemmmemneemnen em eeeeomarel 


ELIZA TINSLEY, Engineer and /ronfounder, 


__.__—sGREAT' BRIDGE, STAFFORDSHIRE, «717 


CLAYTON & SHUTTLEWORTH 














EMPIRE LUBRIGATOR COMPAN' 


EMPIRE WORKS, 
GREAT BRIDGEWATER ais 


























1, ¢ SORD BAL Works, Tin mhard Street, London. MANCHESTER. - 
he ee * sk ; a 
“a sig a 9 The Roya me raed of England have z MANUFACTURERS OF 
awarded every FIRST PRIZE to CLAYTON AND| = : 
SHUTTLEWORTH for “PORTABLE and other| GRANDISON'S 
STEAM ENGINES sinoe 1868, and PRIZF8 at| © 


every MEETING at which they have com- 
peted since 1849. 


Steam Engines, Portable and Fixed. (Over 21,500 Sold). 


Wood, Straw, and every kind of 


Thrashing ‘Machines. (Over 19,500 Sold). 


Straw, Corn & Hay Elevators. Chaff Cutters for Steam Power. 
Grinding Mills. Saw Benches. Traction Engines, &c 


~ GOLD MEDAL and First Class Certi-| Gold ise ve and sible ee have 
een awarded to 
ficate at the Calcutta International CLAYTON AND GHUTTLEWORTH 


an ofonia ions, inolu oe 
| THE OWLY GOLD MEDAL ena eae: 
- awarited for Paris, 1855, 1867, & 1878 ; 
| PORTABLE STEAM ENGINE8.| Vienna, 1857, 1866, and 1878. 


Cons: in = and in all Karopean Languages treo on application. cro 


Empire 
Lubricator 


Which shows each drop of oil passing into 

the steam through the medium of a Glass 

Tube, and is the BEST APPARATUS now 
known for Lubrication of 


‘STEAM ENGINES, 


"m= 
° e 











Lubricators sent on approval to any part of 
the kingdom, and references given to users 
in all parts of the inhabited world, 

4763 
FURTHER PARTICULARS ON APPLICATION. 
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MARSHALL, SONS, & CO., Limiten, 72... 


BRITANNIA IRONWORKS, CAINSBOROUCH, AND MARSHALS’ BUILDINGS, 79, FARRINGDON ROAD, LONDON, E.C. 
MANUFACTURERS OF PORTABLE, SEMI-PORTABLE, HORIZONTAL, FIXED, VERTICAL, 
AND TRACTION ENGINES, THRASHING, CORN GRINDING, SAWING AND 

TEA PREPARING MACHINERY. 


HORIZONTAL ENGINES WITH INSIDE GRANKS 


3 to 10 HORSE POWER INOLUSIVE. 


Those Engines aro solf-contained and very roadily fixed, they are of great strongth and extra Damped and oes fitted either with Equilibrium 
Throttle Valves and Quick Speed Governors, or our Patent Automatic Expansion Valve Gear, at option of Purchase 


CALOUTTA EXHIBITION, !1884—-FIVE GOLD AND THREE SILVER MEDALS. 
AMSTERDAM EXHIBITION, I883—THE DIPLOMA OF HONOUR. 
ELECTRICAL EXHIBITION, ORYSTAL PALACE, 1882--GOLD MEDAL. 
MELBOURNE, I88I—HIGHEST AWARD FOR ALL EXHIBITS. FIVE GOLD MEDALS. 
SYDNEY EXHIBITION, I880—TWO SPECIAL AND FOUR FIRST PRIZES. 
PARIS EXHIBITION, I878— TWO GOLD MEDALS AND OTHER PRIZES. 
__ Catalogues in English, French, German, Spanish, « Spanish, or Russian { free on application, 80 


a Wnt? CO., ENGINEERS, Ne LL} 
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STEAM OLCK CRANE 


PATENT 


U STEAM PUMP 


13 i; % | SPECIALLY SUITED FOR ROUGH USE AT a. AWD ABROAD, such as Sinking Founda-: 
, ns and Contractors’ Work of a 19 Water for frrigation, and for- i 
. f Watering Stook; for use in Galleries of Mines, Coal and Gold Washing, a bo. * 
i 1 A. A ee. . 
i WILL WORK SUSPENDED ON A CHAIN. | NEEDS WO SIL, TALLOW OR PACKING. 
He e 
ae 
& 
BE 





NEEDS NO SKILLED ATTENTION WILL PUMP GANDY AMD MUDDY WATER rResLY, 
NO EXHAUST STEAM. NG WEARING PARTS EXOEPT THE SIMPLE VALVES, 


The PULSOMETER ENGINEERING CO., Ltd, 


NINE ELMS IRON WORKS, LONDON, SW. 
City Office and Show Room : 61 & 68, Queen Victoria Street, E.0. ne 4 


PUMPS of every kind and for all duties. Light | FILTERS for dealing continuously and efficiently 
wit quantities of dirty river and canal . 
4890 





harm’s way in a very 


The illustration shows a ot arver bed 


fixed for drawing water out of a1 : 


for irrigation, 
of floods the p 


rought Iron Flanged Pipe. Steam Hose and 
Fittings of all kinds. water. 





-PATENT ROLLED BUTLHER’S PATHNT cases. ig COUPLINGS. 





d we 
8 ake REs G™ GS... 


ees | + elle AP tn ere an 


_DENBANCE &Co 


Ris PREAT DOVER STREET UUNOGN S_E- 


~B, & S, MASSEY, gm __ MANCHESTER. _ 





DOUBLE & SINGLE-ACTING G ‘STEAM HAMMERS. Rocelved the ONLY | Moda f for Sam i Hammer at the tthe Paris Exhibition o of 1876. 


a 
Of all staes, from ows. 0 20 Tona, with Self-acting or Hand Motions, in ving ¢ ; . Also lag Na ple Sea Leer Js se taea tf Pt 
OgAD while the former may be worked d when Send. Cargs Fi iti _ end kav 1 Bol ee ie ocely, 1f Uegr ; Paris, is Reece ; 
by the _ on ‘ 


han 
with Improved Eten in Cast or Wislift Iron ron. 
$e, fe some the foot of the Smith, OIROULAR BAWS fr Ean Kast Const, 1688 Ax PATENT rowan HAMMER 





piri fine Bea up to 600 blows per oases being worked 
venice dt detver 5 

SPEOIAL STEAM STAMPS, DROP 
HAMMERS 


KNGINEERING 


| An Mlustrated Weekly Iournal. 
. EDITED BY WILLIAM Ui. MAW AND JAMES DREDGE. 


OFFICES FOR ADVERTISEMENTS AND PUBLICATION, 35 & 36, BEDFORD 
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ARES 


sh,|f[the ” Differential ” Pumping 


nine A DET TA at 
raining Mines; r Bupply of Towns ; 
Supplying Docks Eber Sewage; and coal 


HATHORN DAN Y "& 00, LEEDS. 


CONTENTS. ron | @tteam Launches, — Menara | Honter nter and Engli glish, 
YARROW and COMPANY, Poplar, London, NGINEERS AND MILLWRIGHTS 
LitéPnturescckcie eases! Sxore sees dees ee 119 are prepared to contract for— IRON AND BRASS FOUN Dens BOW, LONDON, E. 


Screw Steamers having spovds up to twenty-six DREDGING MACHINER 
The Ebbw Vale Iron and Steel Works (Zilust.) .. 119/ patieg an hour. Paddle ‘Steamers having draughts|  LYDRAULIC MACHINERY. 
































Canadian Paciflo Railway. No. XVI, .......-.. 122 | down to 6 inches of water. Machinery constructed ““WILLIAMS'” PATENT CAPSTANS. 
The Dowlaia Iron Works 195, | for boats built abroad. 4778 LAND AND MARINE STEAM ENGINES, , D., & Co. have Patterns of “' Differential" Engines 
a A a ga Ng GT eames DISTILLERY AND BREWERY PLANT. ot all sizes trom 5 to 600-horse paver, and have taci- 
Notes from tho North .. .....--.::seveeeeeeeeas 128 team Launches, fitted with Ware an ee ayer RecemaMes TOUR lities for sida aie ails Engines and Pua 
Notes from Oleveland and the Northern Counties 126 really efficient and accessible tubular boilers. GATES, &. PUMPING MACIIINERY. ce notice, AT 
; For small steasnors, steam lighte It flats, &., ; 
Notes from Bouth Yorkshire ...-2--.-2..sssees, LEP colle wil ie found mcncaled co Apply HUNTER'S PATENT FLOATING CRANE FOR ocomotive Tank Bama Engines 
Notes from the South-West... .secceeevereseeees 127 | COCHRAN and CO., Birkenhead. See ' 49565 designed and constructed b 
ee STEAM LAUNCH MACHINERY. 9b y 
Foreign and Colonial Notes ......-.......ee.+e- 127 cases aca aaeS ocean Faeemncsenem MANNING, Eevine W AND OOMPANY, 
Six-Pounder Rapid-Firing Gun for the British G team Launches in Stock.— | QQoiler Tubes, Iron, Steel, and __ oe their Iustrated Advertisoment page 43. 
Ray (lusraad) 12g | Sy FORFER & 00. Broad Strat, Portamouth HOMOGENOUS —_— ae ee 
Eee Ore een fs ages acaollig: Laaniohien: 
Railway Forrios ([llwetrated) 0... cee cece ue eeee 130 peta either with their Patent Silent dame? a EDWIN a AS A SONS De SONG: wos| [ jocomotive | Tank | Engines, 
Oontinuoos Brake Failures.....----...-0+sese0+s 130 | °"'v. & 00-8 __V. & 00.'S Steel Bollers work well in salt wher 0 ik aw. osevh ir Fi Built by THE FALCON ENGINE and CAR WORKS, 
Distilling Condensers ........-.6600-- sere eens 130 oi ee ere | 1 an INE, J P Fi Limited, Loughborough, , 6206 
The Manchester Ship Oana) ....s.0.sscseeee--- BI Porrestt & Son, Lon - : mice wens _Seo Illustrated Advertisement, page 12. 
Tneffiolant Brakes «.....-. ban 182 SHIP ANENGINERRS. steam, | Oana Buuos, STAFFORDSHIRE. | Dyatent S ring Safety Valves. 
The Textile Trades Exhibition ..........-....00 12 |) BORING, | 4, Sgn VIOTORIE, Bt P y 
he Tartan of Macao! Engnsrs (vat) 1 G. FG. §.G.Des Vignes, Chertae 7, - couiieny, | QUEEN, REET. THOMAS ADAMS, 
DAN os ceseecinien: 139 Surrey, Builder of First-class wt claas High-opeed Bios! LARGE TURES Quasy’sCHausuns, 6, MARKETST. Works OY THE “Ant ann BRB,” 
Dooks (Jiustrated) . . 10 Yachts, Launches, & Torpedo Boats, Ketub, 1900_ 8704 LAP-WELDED Mr. L. W. SUTOLIFFE, M.E., WEST GORTON, MANCHESTER. 
gl Bnginsots .s........+. 1a} iller & Tup , Steam Launch ici eee sea — (eee Lance aveTnaTeD ADYEATISEAIENT, 
Boupras ITH, LONDON. 
sarge THB RALLWAT 9) ee Pe ae ; cuown cvan CE, Cltarmah’s ‘Pendulum Pamra 
aR * ron ” and * NEBORG," team and Hand Cranes, Landen Wercuume 10, outre two Stamat’s 3 Pendulum Pum pe 


ee wn | ee 


s|7fie Patent Corliss Engine |S**"),ayaraulic, Cylinders. — 
special 


HENRY BESSEMER & O0., Limited, 


Portiand Cement, 


















; HENR ‘ PATENT CORLISS GEAR with SHEFFIELD. 
. manufactured by : «BS, SuMNBR Pe Civesinic.: ae verments ppt ay! oe paper Seo Advertisement last week, 81. 9697 
Francis and Oo., J neer and Sons, Saga Gompeus. Aisé makers o cones eno [iweddell’s 
a ero RA Orem momma area 
arid are WORKER, | wy or ¢ruck dencired disens trom (st peeenias premises. Makers of 


Mates 1881 ; Philadel sent IaTe: Ports 1876. | SP 
: e 
Ofer Vaurbal, de, Works, Cliffe, Rochester. 


LHyraraulic Rivetting Machines 


14, DELAHAY STREET, WESTMINSTER, 
LONDON, 8.W. 4897 


Bes Illustrated Advertisement Inet week, page 47. 


a oe See ee ent nes 


L Sterne & Co., Limited. 
ENGINEERS, 
Sole Makers of 


| (Merk's Patent 


-|Lightfoot’s Patent Self-con- 
TAINED DRY AIR REFRIGERATO 
Preserving Meat, Fish, &., on 

oron Shore.  —s_s§s§»§$«XsSXVXm"n 


P ortland Cement, Taco & Phillips, Toga Dm Patent Straight Full- 


a the best Snir Sour be papplied by ENGINEERS, EL 
ANY i TRACTORS, 16, Union on Cour, Ol Old Broad Street, EC. WAY HIGH-PRESSURE VALVES, for Steam, 
and. as Rena orks and Wharf at Ohariton, Water, on Se For list and terms, apply a 


naa Btreet, orig coreg so ag , for the he complet equip- P, DENNIS & 00., Ch 
e 


ment of tage Steamers, iaueree Gacpech be House Ceci Hees i 
ectri: i Glasgow NNETT 0 
= Cables, and Carbone, ko. = coe SRAneoule & MARSHALL, 172, Scotland 


Rusby Portland Cement! “¢ aun srrzer, coven GARDEN, W.C. Nottingham—New & Co., Clumber Street. 
omas Kell and Son, aro | ____Leeda—W, -W, Hweron & Sox, Huns! Hunslet Lane, 5904 


Bo eee Vicrorta St., Lonnon, §.W. 




















MANUFACTURERS OF 
e te d f 
Portland Cement rorno.litho phy, — on ot | [he Only First Award for olf. : , 
Of the Greatest trangth. an bt Guy Arotibeste Pitorial aepy OOD; WORKING MACHINERY granted to tarting 
YDNKRY INTS N 
aed Aes Cee et oe Bd Lime, Ground eck Mamet Ranisivien, 1879-80, was awarded to ee as : n ine 
RUGBY, ‘WARWICKSHIRE. » John M‘Dowall & Sons (F K ee 
Woass: New Butox aw Nawsow. 4867 | “1 Vhe Best and Cheapest Belt.”’| ,. , 
w Mill Engineers and Wood-Working Machinists, 
LANG oy ATEN Pr et teRG AND HOB GO Walkinshaw Youndry, Johnatone, near Glasgow. HIGHEST AWARD, 
" Agrxt— 5020 
QO} dham B rothers, STRANGERS tanitionen, 161 | J.B. OUTHRIE, Noe bishopagate Atroot Within, | BRITISH SECTION ELECTRICAL EXHIBITION, 
| E, Crom mpton and Co., O kes, GOLD MEDAL, 
ee ee ‘ ‘ ELECTRIC LIG INEERS, ORYSTAL PALACE ELECTRICAL EXHIBITION, 
Civil & Mechanical Engineer 8, MANSION HOUSE BUILDINGS, E.C. 4812 LONDON AGENT FOR LONDON, 1883. 
See Advertisement July 25, page 7. tkinson’s Patent = ee 
5-8, Clive Street, Calcutta, I sca Foundr y an d A G trong’s Patent Feed-water 
‘ pa ENGINEERING COMPA 
= Plant & General Bngineers, (Fs Kpsines: Heaters and Punters, 
110, Cannon Street, London, 7H 6 
? , Wi es, rossings, a 
- = — Gird Turatabes, Wate Pipes, Bum a TERNE AND WAINWRIGHTS PATENTED 
i Wagons, ' sik ren n Poller Cranes, 80, QUEEN VICTORIA STREET, LONDON, EC. | * IMPROVEMENTS 
Overs4 000 “Or Epgines alee oN on not” Frield’s Pati Patent Boilers and —- 
10, BUSH LANE, CANNON STRE 
a LEWIS OLRIOR & 00,, London. 5046 Ky Wheels, 
| Fsing 25 4075 7 loss (Jas Ss Boilers, ___See Mlustrated Advertisement, paye 27. Machi 
th er for Delivery. eorge Russell & Ca, K27 accel 
rake | an ALLOWA ENGINEERS and BOILERMAKERS 
B P. »_Slways keep & large stock of ' Gauiowar” mand d ENGINE WORKS, S iral S ring; 
™ Bollors ready for dispatch, — THER WELL, neat GLASGO P P 


ay other  Kxeize. iNan’s Patent a SILVER MEDAL, PARIS, 1607, Y on 
Onin: s-Patent Self-Starter, ok in fro 1 80 for marine and geners! parpbecs. moll team Hammers.— 


— pe he - made, may now are Bist dog.“ WILLAN 6 NOBINGOR, Tha 7 Robi BON, Tame Massey's Patent Hammers . 

ine Ree ED 2HF ONES eee 10, Victoria Chambers, aspen coet 

aS Jie Pett work special | Drop Hammers Bases Patent Power Hasna. City Office gai ge 40, CANNON 
Se & §&. noe k Arg ie » aU, 


ste ’ Bes BES Sees bore ents 10, Rue Lafitte, PARIS. 8888 


The Crown Iron Works, cussion. | 
The Crown Iron Works hie ee MAN: wh 
CHEST - 
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TO ENGINEERS. 


The Guardians of the Poor of the St. George’s Union 
desire to receive 


Proposals and Tenders for the|5 


RECTION OF THREE FIRE ESCAPE 
BRIDGES, at their Infirmary in the Fulham Road. 

A Plan and Particulars may be obtained an applica- 
tion to the Guardians’ Architoct, Mr. H. SAXON SNELL, 
No. 22, Sou ton Buildings, Chancery Lane, any 
day after the Lith instant. Tonders to be soaled, en- 
dorsed ‘‘ Tender for Bridges,” and addressed ‘and 
oe to me, at these , on or before the 25th 


The Guardians do not bind themselves to accept the 
lowest or any Tender. 
















(srystal Palace Company's 
SCHOOL OF PRACTICAL ENGINEERING. 


The NEXT TERM OPENS on MONDAY, SEPTEM- 
BER 8th. I.—Mechanical Course. I1.—Civil Engineer- 
ing Division. III.--Colonial Sectlon.—Prospectus of 


the undersigned. 
F. K. J. SHENTON, G 656 
Ray de Educational Deparenent 


Saaneed wre 





TENDERS. 





THE BOCK COMPANY AT KINGSTON-UPON HULL. 
PATENT BLIF NO. 1, 





By order THOMAS WORLOCE 
Adjoining the Works of anki Bhi Iding and . 
Engigecring Company, Li ee Clark's Oot ss stvent, “ite Wo the Guardians. 
The Director ofthe Dock Company at Kingston upon: | 'Gronvenoe Aquate, W, Oth August, 3804 G 660 
t 
I beers from Parties desirous APPOINTMENTS OPEN, 
a Vee tees Civil Service Commission 
the undersigned, will be will be a —Examination for ASSIBTANT 
saeet ee u emer the 15th einen: HIPS in the Patent ent fen 
not bind themselves bo t tho hi eet or any pt ugust, £250 to £400, 
The conditions on which the Slip will be bet ae the is the latest at which e ieee cay be poalval. 
-soust. be.made Of forms to be obtained with 


tions under which it is worked, j } ned 
la Lp pe the anderdgned. from the Rika “Civil sari 
London, 8. W. G 878 


Engineers.—A_ Resident 


O 
T WORKS ares WANTED, having ex- 
perience in brewing, distilling, and colonial work. — 
Address, P. Q., care of Messrs. R, F, Wiirn & Son, 83 
Fleet atten KC., atating qualifications, and salary 


oreman Wanted, for Gas 


Holder and Boller Works; must be an cnergetic, 
pructic al, and intolligent man, of steady habite, with 





EDWARD-H. -GARBETT G 642 


.» det.Augugs, 1864. General Manager and Secretary. 





The Directors of the SHRFFIELD UNITED GAS 
LIGHT COMPANY invite ; 
with 


enders for Roofing, 


wrought iron girders supported on cast sron 
columns, and fitted with guttering, &c., for the EX- 
TENSION of the ROOF of a CGAL STORE and 
RETORT HOUSE, at their Effingham Stroct Station. 
Plans and Spec ification may be had on application 
to the Company's Enzincer, Mr. J. F. Kry. 





— in own 
Tenders, marked '‘ Tender for Hoofing,’’ must be knowledge ot plece work prices.—Apply, 
delivered to the undersigned not Inter than Thursday, fend writing, stating ago, salary and references, to 


GQ 648, Offices of ENGInkERING, 35 und 36, Bedford 


tho 2lat instant. Street, Bt Btrand, London, W.C. G 618 


Gas Company's Offices, 
Commercial Street, 
Shettield, lst August, 1884. 


EIT Tween! aks eceeee 


ALEXANDRIA WATER COMPANY, LIMITED, 
ALEXANDRIA, EGYPT. 


CAST IRON PIPES. 
Tho Directors of this Company are prepared to receive 


"renders for the Supply of 


about 1,000 TONS of CAST IRON PIPES in 
accordance with the Spectiication, copies of which, and 
Forms of Tendor, may bo obtained from the Company’ r 
Secretary, Mr. I’. SANDERS, 50, )'urllament Btreot, 


HANBURY THOMAS, 
Manager. 
G 643 


WE tee gee eee 


])taughtsman Wanted, must 


be thoroughly experienced in erongnt iron 
roofing work.--State age, experience and salary ro- 
quired, to G 641, Offices af | NGINRERING, 35 and 86, 
Kedtord Ntreet, Rtrand, London, W.C. G 841 


[)raughtsman Wanted, age 21 


to 26, quick, neat, and well up in getting out 
details and working drawings. Give references and 
wages. In London.— A. B., Offices of ENQineeRine, 
3h & 86, Bedford Street, Strand, London, W.C. G 6hB 


Lp2ding Smith Wanted, in a 
mode 











Wee Steam Engine 


(Stationary), from 16 to 80 HP., either 

or without suitable Boiler and Shafting ; 

nhieg Travelling Crane, capable of lifting from 
to 8} tona.—Offers, with full yogi to be 
dressed JOHN MACFARLANE, Bath gee 


Glasgow. 
gents Wanted, to push First- 


A& class MACHINERY OILS commanding a large 
and successful sale. a soni —Address 
BOX 201, Post Offios, Li 5288 


Ls of! of Machiner Tansey nar or 


fee “ENGIN a Chitas Gro 
weekly 1 id, ear s F. XN. SPON, 1 
London ; or of all News Agente. 6868 


: FOR SALE. ons 
Fs Sale, 12 in. Leather and 
So slew: apply OW. B 7 


BULL, Southboro’, Tun. | Enrin 
Fe “Sale, Twelve Tramway 
gutted ca Re 4 ft 8} in. - eae BOB | ot 


reine onter.- Fo aNy, Lghnia lie shard 


Fo Sale, 9 in. Double Gylin- 


der PORTABLE ENGINE, by Clayton and 





ental 


Shuttleworth, in n wood condition ; ry replaced by 
largor engine. —_ Apply to STRACHAN & +, Frome 
Hall Mills, Stroud, Gloucestershire. 





| or Sale, Largest Stock in 


England, Enginects, ne Tools, Steam 
Haniverse Steam Engines, Wood-working Machinery, 
all sizes, best materials and workmanship, low ae: 
send for stock list.—SCOTT BROTHERS, Halifax 


er Sale, Thirty-four Vols. of 


the PROCEEDINGS ih THE INSTITUTION 


OF CRYIL ENGINEERS, ending with the fesuec of 
Gece 8&4; nearly nine yoars, complete.—Add ress, 
65 


ffices ot Rec rTRNeENe: 85 & 36, Bedford Street, 
Btrand, London, W ___._& 64 


Fe. Sale, re superseded by 
engince of hi her power, o palr of High Pressure 
Conden'tn ng STREAM KNGINES. Cylinders, 26 in. 
diam., 8 ft. Gin. stroke, with cold water pump for 
same.—Can be seen at work at the Manufactory of the 
LONDON PORTLAND CEMENT ©0., Ltd., Northfleet, 
Kent, to whom enquiries may be addressed. G B84 


ies or Sale, Steel Twin-Screw 


STEAM LAUN CH (being in Progr ess and nearly 
finished), 55ft. long by 18ft. Gin. beam, 6ft. 6 in. 





Woatminster, on payment of Five Shil lings, sized Enyineer’s Shop; general | deep, draught 8 ft. 6in.; compound non-oondensin 
Tenders will be opened at Alexandria, on the 22nd | work: constant fob for meitable CAN arene ongines, 10in. and Bin. by l4in. stroke; design 
of Au » but the Company docs not bind itself to) G uoz, Ofices of Enaingarinu, 85 and 386, Bedford for light drau, hr and high e aan Sold owing to 
accep the lowost or any Tender, G bu7 Street, Strand, London, W.C. 29 | ownera larger hoat, Apply, LOUDON 
Rare a eee AP ee mate tat en aioe 2 Tae BROTHE Ii Bothwoll Street, lasgow. G 680 


ists of Berths Vacant or 

WANTED, Sec ‘' ENGINEBRING REVIRW,” 

weekly 1d.— KE. & F. N. SPON, 16, Charing Croas, 
Lendon ; or of all News Agents. 


EAST INDIAN RAILWAY COMPANY. 


The East Indian Railway {Company is prepared to 
receive 


[tenders for the Supply and]: 


DELIVERY of the 
STEEL AND IRONWORK FOR THE CENTRAL 
OANTILEVER OF THE HOOGHLY BRIDGE, 
in all about 1,400 Tons, 
na per Specification and Drawings to be seen ut these 
Officos. 

Tenders are to be delivered in acaled envelopes, 
addressed to the undersigned, marked ‘‘Tender for 
Steel and Ironwork for tho Central Cantilever of the 
Hooghly Bridge,” not later than Onv o'clock p.m., on 
Thuraday, the dth day of September next. 

Tho Directors do not Lind thomsclves to accept the 
lowest or any Tendor. 

By order of the Hoard, 


ce ee re 


SITUATIONS WANTED. 


M anager, Superintendent or 
othorwise. re vertiser, just returned from 
abroad, where he had the antire charge of the Loco- 
motive Dopt. of a Rallway, DESIRES an ENGAGE. 
MENT. He js thoroughly convorsant with machine 


and tha control of men.—Address, C. B., 41, “a e 
Grovo, Chelsea, 8.W. 


Vi T anted,Situationas Manes 


ina Bteol Work, by a scientific and practical 








: 





A. P. DUNSTAN man, great experience in the responalble management 

Nicholas Lane, Lontlon, E.C. Secrotary, of largo works, good refurences, &c.—Apply, X. Y. Z., 
Blet July, 1884. Q Offices of ENGINERRINY, Bb and 86, Medford Atreet, 

G 650 


Strand, ,» London, W. O. 





a ae ara Pe 


te eaten 


Wanted, Situation aa 

DRAUGHTSMAN, by a Swiss who has ab- 
solved the Zurich College ; hae practised five vears on 
the Continent, drawa in good stylo, and apeuks and 
writes four languages. Structural work preferred. 


First-class roferences.—Address, G 598, Offices of En- 
GINRERING, 85 & 36, Be Bedford Street, Londor London, W. C. G 698 


Fyectrician. — An _ Electrical 


Bi ueer, theoretical and practical experienced, 
WANTS a SITUATION as Electrician.—Addrens, B 
4134, care of Rvvour Mosse, owaE, Cologno. G 598 


Young C.E. seoks “3 Work on on 


a line o “pre in courae of Construation, 
either to ABSIST ENGINEER or CONTRACTOR. Has 
already had rience ju railway work. Excellent 
testimonials. Small salary. Address, W. T. L. W. 
DENNIS, Esq., M.I.C.E., 8, Victoria Strect, West- 
minster. — G 658 


East INDIAN RAILWAY COMPANY. 


Tho ost. Indian Railway company iy prepared! to 
rocoivo 


[lenders for the Supply and 


DELIVERY of 
GALVANIZED STRAND WIRE FOR FENCING, 
an per Specification to be seen at there Offices. 
tondors are to be delivered in scaled envelopes, 
addressed to the undersigned, marked “ Tonder for 
Galvanized Strand Wire for Fencing,” not later than 
One ocler: pan, ou Thureday, the 4th day of Sep- 
tember noxt 
The Directors do not bind thenelves to accept the 
lowest or any Tonder. 
Ry order of the Hoard G 663 
Nicholas Lane, London, K.C. A. P. DUNSTAN, 
7th August, 1884. Secretary. 








TO CONTRACTORS, 


CARDIFF CORPORATION WATERWORKS. 
(SCHEME B,, LLANISHEN SECTION.) 
CONTRACT NO. 1. 


The Waterworks Committee of the Cardiff Corporation 
are prepared to receive NEW 


[lenders from Competent 


PERSONS for the CONSTRUCTION of a large 
STORAGE RESERVOIR, including Embankmenta, 
Valve Well, Culverts, Gauge Basins, Overflow, Bye: 
Shannol, Road, Fencing, an other Workg, at Llanishen, 
near Cardiff. 

Plans and Drawings may be seen on and aftor 
Monday, the llth August noxt, at tho Offices of tho 

incor, Mr. J. A. B. Wituiams, Queen's Chambers, 

vuecn Street, Cardiff, and printed coplea of the 

fication Form of "Tender, and Billof Quantities 

may be obtained from the Engineer, on payment of 

Five Guineas, which will be returned after the reovipt 
of a bona fide Tendar. 

Tenders must be enclosed in a sealed onvelope, en- 
doraed ‘ Oardiff Corporation bbehaiht aden Tender for 
Llanishen Reservoir,” and addressed to, and left with 
oe. the undersi ned, before Ten o'clock of the morning 

Friday, tho a day of Au 604 





s cnictetacllanlinteadaiahteien aie 


anted, to Represent some 


ood Firm in Machinory Enyineoring or 
Metal Trade. Good Offices in the best part of tho City 
of London, Milan, and Genoa, with tacllit itics to intro- 
duce business abroad. Reference exchanged.— 
Address, cea as, ecuieal Street, Pe G 669 











PARTNERSHIPS, 





Civil Enginecr, 20 years’ pro- 


fessional and commorcial cxparlence, dealres to 

JOIN a well-established connection, or would take up 
bona side business havin ig Temunoradive prospects, — 
Addroas, M. INST. C.E., Box 108, Post Office, Swansea. 
G 625 


WAN Tap, &o. 


W anted, a New or First-class 


Second-hand VERTICAL ENGINE, 18 in. or 











gust next. 20 in. hee ar must have all latest improvements, — 
Oraen Hall, Oandiff J. L. WHEATLEY, Address, G. R. TURNER, Vulcan Ironworke Langie 
Mth July, 1834. Town Clerk. ) Mill, Notte : ec) | FRA 


TO OONTRACTORS, HARBOUR BOARDS, &. 


kes Sale, at Wicklow Harbour 


Works, an 8-ton Russell Self-Propelling Steam 
Derrick Crane, with 60 ft. jib. ; 10-ton Cameron ditto, 
with 72 ft. jib; Prieatman Steam Travelling Crane, 
for ‘‘B” gize b; two 4 eee atrong Priest- 
man Grabs; nching and Shearing Machine; 
Chaplins’ Locomotive; several large Iron Skips; 
sevoral tons 6 in. by 6 in. Angle and Tee-Iron; 40 
tone Steel Rails; large quantity sound sawn Pitch 
Pine; three good verges ono spocially good reo- 
tengular Barge, on which Priestman Crane worke.— 

ly to JOHN JACKSON, Harbour Works, Wicklow 


re ireland ; or 9, Victoria Chambers, Wentminster. 6122 


Ro Immediate Sale, at low 


prices for cash. 
Sxoonn-Hanp 
LANCASHIRE BOILER, 18 ft. 8 in. by 7 ft. diameter. 
CORNISH BOILER, 12ft. b by 4. diameter. 
VERTICAL CROSS TUBE BOILER, 7 ft. 6 In. by 
8ft. 8in. diamoter. 
TANK LOOOMOTIVE, 4 wheols coupled, oylinders 


10 in. by 20in. 
A New 09 HF. CHAPLIN’S LOCOMOTIVE, 
6ft. 6in. FACE PLATE LATHE, Bo ceworth. 
RAIL STRAIGHTENING MACHINE, with ongine 
attached, by Colller. 
No. 6 ROOTS LOWERS, b Tawaltee. 
Two No. 4 
Two 8CO 
10-ton RAILWAY WEIGHING MACHINE, 
STEAM a at from bin. to 7 in, oylinders. 
For and full particulara of any of above 
Heal 5 Oe PHILLIPS? MONTHLY ee 
R ISTER,” " Newport, Mon. 


Or Sale, One Pair Vortical 
ENGINES, indicating 620 horge-power ; threo 
7 ft.—All can he soen working at 


COTTON SPINNING CO., Ltd., 
Heyste, near Oldham. Ndham. G } 497 


o be Sold, 20 Ton| 2s 


POWER - DRIVEN TRAVELLING ORANE, 
68 ft. span, timber beams, trussed, and all accessories. 
To be gcen in Nottingham. —Apply, LEE and HUNT 


Arkwright Works, Nottingham. ___ G6 668 
 First- 


Boers. — Two really 


class GALLOWAY PATENT soiae 26 ft. 
by 6 ft. Gin., two flues Into combustion chamber, with 
twenty-four ‘tubes and two water pocketa; excellent 
fittin a Saal es for 65 lbs. pressure. One excellent 
POLLITT’S PATENT BOILER, 80 ft. by 7 ft., two 
flues and fittin on usranteod for 60 Ibs, pressure.— 
©. H. BERRISFO 12, Bank Street, Cross Street 
Mancheater. ___Gé 653 


[ne Lowesmoor Engineerin 
BRIDGE, ROOF and BOILER WORKS, 


BOILERS, 80 ft. b 
the LANCASHIR 





Worcester. 

The above, eovering 5668 yards, to be LET or SOLD. 
Large Contracts for ve and Colonial Governmonts, 
done for past ten y 


20 HP. Engine” ana. Cornish Boilor and Plant, at 
valuation, inclades complete Hydraulic, Rivetting, 


Grane, Bo, on tldland and Turn 


a into ‘Wor dland and Great "Western Lines 


e Hagwick, Worcesen, Apri at 


Lancashire. — For Sale, 


through death, a very old-eetablished BRASS 
FOUNDRY and COPPERSMITITS’ BUSINESS of the 
highest reputation, with first-clasa connection. To he 
dis iar of at a low valuation —Apply, at firat by 
let to A. B., care of Gorpon & Goro, Adver- 
tising’ Axe Agents, 15, St. Bride Street, London. G 658 


Finnig gan's Patent Horizontal 


BAND SAWING MAOCHINE, to cut 64 in, diam, 
shia 6 ft. pulleys, complete with four saws. ved 
cures — a F.0.7. at Preston ay — 
SEL. 


orabeam Plank, | all il thick. 

5 warran aia yy ; 

en weary ae kt . Waterloo ag 
Comoro, Masbinoy Wadhinery le &: 
em Fer ERAS pat 
Boers: Boilers !! Boilers ite 
Vertical for in, fants of, Connie 

a |e meses speed psa 
16 HP. Portable Steam 
ENGINE, high /- ay with or ve ee 


ferns, PHP. SORTABLE STEAM ORNGINE, high 





class, new FOR SALE, may.9 for the quality, with a 
6ft. pan Mortar Mill and a 5 ft. by 2 ft ‘e uaucws Table 
2 AP yt r) 


pra saa te.—For price, or to bed 
and STEWART, Engineers, Ban nbury, Ox 
ompound Surface Conden- 


sing MARINE prharalger FOR SALE: cylinders 
10 in. and 90 In. diameter by 12 in stroke, hived with 
Payton and Wilson’s os 
double-ported slide valy d link clio | coring 
r.—Address ALEX. W SONS CO., Vauxhall Iron 
Works, Wandsworth Road, London, 8 B.W. 4068 


4() HP. Nom. Semi-Portable 


ENGINE and BOILER combined, 14 in. 
cylinders, 20 in. stroke, with reversing motion, pump, 

and injector; working pressure, 1 ; new; n 
stock; price, £625.—THOMAS PECKETT, late Fox 
Waturr & Oo,, Atlas Engine Works, Bristol.  G 646 


[,°c°., Tan Tank Engine for Sale 


or ILIRE (Second-hand), ander: 12 In, diam. ; 
18 in. stroke; four wheol# coupled ; photograph on 
plication. New Locomotives in progress. -PROK ert 
Atlag Engine Works, Bristol. 


lank Locomotives, 4 or 6 


wheels coupled, Specification and workman. 
ship equal to Main Lino Engines.— Apply to a & W. 
HAWTHORN. Engineers, Newcastle-on- 

___ Bee Adv Advert: somont last w lant week, page 48, 


Lccomotive Tar Tank En 


we etock or 
OLARKE ond Railwa: y Fouad Tale, bon Solo 
Makers of MODGENS' PAT ‘UGHT TRON 


PULLEYS. Seve Illustrated Seve een page 36. 


[pcomotive Tank Engines for 


Main Line Traffic, Short op ponies, Oon- 
: Mor cpoihiectien | Manutactor ir first lage Hall ’ 
su or on U Cy SC. 
Engines, and specially adapted tos sbarp te and 
aliwa se no 
casrs. eneLAGk, H AWritonn Co, Loce- 
Statlonare Engine W Works’ Gates. 








heavy 
from 
motive, Marine, and 
head-on-Tyne 


Machine Tools for Sale.— 


Ready for Delivery :—One powerful Treble 
Geared Lathe, 86in. centre, with blocking up pieces to 
raise it up to 48 in. centres when required, face plate 
7 ft. Gin. diameter, two saddles, and will admit 2 ft. 
between centres, right: hand saddle fitted with screw- 
cutting gear, &c. Ms ry 88 tons. 

One 18 in, stroke Slotting Machine, will admit 6 ft. 
Qin., quick return motion by elliptic goaring, ram 
balanced. 

Pracra 7 in, rtroke Slotting Machine, will admit 8 ft, 
amete 

Ape, ‘WM, HOLDSWORTH, Machine Tool erent 


Mechine | Tools for | Sale, 


PLANING cai att by 6f6. lin. re Ni 3 tool boxes, 
‘i - 2 ft. a ae by 4 m. oas 
te ” 8 tt . by 8 tt. 
ss » Oft. by 2 tt. Gin. 
4ft. by 2ft. by 2 ft 
Shaping Machine, 16 In. stroke. 6 ft. has 2 tables. 
*  8in. stroke, 4 ft. bed, 'l table. 
Blotting Machine, 8 in. and 12 In. stroke. 
rilling Machine, 6 ft. arm, 24 in. spindle, 
Steam Hammers, 2 and 6 owt, (Maseey’ ) peter 
Lathe, 14 in, centre, 20 ft. gap bed G 667 
Lathes, 12 in, contre, 16 ft, and 90 ft. gap beds. 
Lathes, 6 in. to 10in. centres, 6ft. to 20 ft. A adipose Lae 
JOHN JOHN MOORE & CO., 82, Victoria tia Street, Ma 


M: achine Tools on “on Sale =< 
$ in. Single Bndee punch anes phone. 

ae ri 

1" Double Ended Punch and Shear, 

in, do. with Angle Lron Shear. 


in, do. with Angle Iron Shear, 
re Shear to out 3 in. square or din. by 1 in. 


Plate Bending Machine 4 ft. wide with swing frame, 
‘y Oo. e 0. le 
do. 6 ft. me 
Do. do. 7 ft. 
prio — Pillar Drill, 2} As “ppindle tor 00 {n, 


Double, Geared Pillar Drill, 2 in. Spindle for 80 In, - 
diameter. 


Wheel veg 7, Ps Bashing, to out wheels up to! N, 
1 in. Gorsiing Machtoe, es 


vEheagerag wt Pre denon spplaton 0 


Aue. 8, 1884. 
Ready for Delivery :— 


One Radial Drilling Machine, 6 ft. arm. 

One 14 in. stroke Shaping Machine, 6 ft, bod. 

One 12 in. ditto ditto ditto. 

One 14 in. centre Sliding, Surtacing, and Sorew- 
cutting Lathe, 14 ft. gap bed. 

One l0in. ditto ditto — ditto, 14 ft. gap bed. 

Ono 8 in, oentre, risen to 10 in. centre, Sliding, Sur- 
facing, and Sorew-cutting Lathe, 12 ft. gap bed. 

One 10 in, stroke Slottin,: Machine. 

Onc gin. by gin. Punching, Shearing, and Angle- 
Iron Cutting Machine, 18 in. gaps, to cut 4 In. by ¢in. 
by § in, angles. 

One 86 in. Pilar Drilling Machine. 

GEORGE BOOTH & CU., Engincers’ 
Halifax, 





Tool a, 








orke 
N WORKS, sapere gp pete by pots et tae . 
Hind, comprising about uare yards 
held under & Leto of 09 years, led i678,a6 ground 


da 

rent of £125 per annum, together with tho Works 
and Cottages built thereupon, and the Steam Engina, 
Boiler, and main Shafting, The Freehold may be 
purchased at any time within tho lease. 

adjoins the # Yards of the London and North 
Western and North Eastern Railway Companies, to 
which sidings could be mado. The works arc well 
built and very suitable for manufacturing prrposes 
and as the MACHINERY and PLANT will be eold 
immediately afterwards (seo advertisement below), the 
buyer will have the opportunity of obtaining what ho 
may require at auction prices. 

Further culars may be obtained shortly from 
the AUCTIONEERS, Albert Square, Manchester, and 
52, Queen Victoria Street, London, E.C.; or from 
Mr. Wannor, Solicitor, Carliste, G 628 





Important Sale of High-Class Machinery and Enginecr- 
ing Plant at Carlisle. 


W heatley Kirk, Price and 
GOULTY are instructed by Messrs. J. and R, 


Hind to SELL BY PUBLIC AUCTION, on Tuunspay 
and }‘ripay, the 14th and 15th days of Auacuart, at 
the Works, St. Nicholas Strect, Carlisle, commencing 
each day at Ten for Eleven o'clock prompt, the 
ENTIRE OONTENTS of tho Britannia Engine and 
Iron Works, Qarlislo. The plant is modern and 
nearly new, by Messrs. Whitworth, Muir, Smith 
and Coventry, and other well-known makers. The 
cataloguc Ww N include 11 sliding, surfacing, and 
sorow-cutting lathes, from 6in. up to 2¢in. centres ; 
radial, wall, pillar, and slot drills; 6 in. und 12in. 
stroke slotting machines, rae teu machine, plate- 
bending rolls, punching and ahearin machine, cir- 
cular saw, &c.; loose plant, utensils, and othor 
effects, 

catalonuce may be bad shortly from the AUC- 
TIONKERS, Albert Bas ach Manchester, and 62, 
Queen Victoria Street, London, E.C. G 66 





In Bankruptcy.—Re Jamcs B, Walsh. 


r. A. C. Betts begs to 


announce that he has been appointed by Robert 
Jones, Eaq., the trustov, to SELL BY AUCTION, on 
MONDAY and Torspay next, the llth and 12th inetant, 
at Twelve o'clock, on the Premises, Krrington Street 
sandhills, Live 1, the extensive assortment of 

BUILDERS’, PLUMBERS’, AND GENERAL CON- 

TRACTORS’ PLANT AN) STOCK. 
VALUABLE MACHINERY, practically equal to new, 
having only been in use a few months, compriain 
NISMI-PORTABLE COMPOUND ENGINE, 12 HP., all 
complete, by Ruston & Proctor, Lincoln. Circular Saw 
und Moulding Bench, by Robinson & Son, Rechdalo ; 
Heing and falling 6 indle, with double fenco, saws 
Ji in. and 20in, Oft. Turning Lathe, with iron bed 
vnd standards. Ciroular Saw Bench, compere by 
John Sutcliffe & Son, Halifax ; rising and falling top, 
Kiws 27in., 20in., and 83 in. Boring and Mortilsing 
Machine, by 8. Robinson & Son, Rochdale ; overhead 
rhafting and pulleys, and sets of tools complete. 6 ft. 
Mortar Mill, complete. Travelling Hand Crane, double 
year, 2 tons. 1-Ton boos Sa Machine, Iron Tube 
Scrowing Maochino and Tube Vice. 

Together withalargequantity of Pluinbers’, Builders’, 
Gasfitters’, and Contractora’ Stock; oak, elm, pine, 
»pruce, and mahogany logs and boards; finished doors 
and windows, buildings, Axturos, &. The Machinery 
and Timber will be sold on the second day of sale. 

On viow Saturday prior to days of sale. Catalogues 
and further particulars on apy een to A. O. BETTS, 
‘Auctioncor, Bootle, Lancashire; or to Mr. Rossrt 
Joxms, the trustee, Accountant to the Incorporated 
Trade Boolety, Commerce Court, 11, Lord Street, 


Liverpool. G 653 
IRON AND STEEL FOUNDRY, 


(BATHO'S PATENT 
IN KERKINTILLOCK, NEAR GLASGOW, 
FOR SALE. . 

[Vo be Sold, by Publi¢ Roup, 
within the Fecully Hell, St. Georgo’s Place, 
Claagow, on Wepnasnay, the 18th day of Avauat, 1884 
at Two Nae Afternoon (unless previously disposed 
of privately). 
The WHOLE GROUND, BUILDINGS, PLANT 
TOOLS, and STOOK-IN-TRADE of GRAY, WATT 
and CO., KIRKINTILLOOK FOUNDRY, KIRKIN- 

TILLOOK, with the GOODWILL of the BUSINESS. 
The Ground contains 2 acrea 2 roods and 8 poles, 
anit the Buildings aro substantial and oonveniently 
situated, having access to the North British Kallway 
by 0 siding, and also to the canal, which {s close to the 

Works. The wholo Plant is in excellent worki 
order, and thero is a Batho Patent Opon Hearth Stee 
Melting Furnace, recently ereated, with all the latest 
improvements, and with a nominal capacity of 6 tons 
per shift, but might bo wrought to yield considerably 





ay nee 


moro. : 
The Ground, Buildings, and Fixed Machinery, and 
Plant are valuod at £7,000, and the Stock-in-Trado, and 


Tools, &c., at £8,160. A portion of the Ground is Sub- 
let at a Rental of £90, and thero are Bonds on the 
Works for £2,500, Feu-duty, £10. Upset price, only 
£4,500, the purchaeer taking over tho property under 


burden of the existing Bonds. 

For Inveritarion and Valuations of the Stock 
an te. tp. Wer to MOORE 
and BROWN, ©.A, ope Street w, or to 
M'LELLAND, | SHOMBON and TOWEHS-CLARK, 

Ts, West Strect ieeree, the latter 
onan on cee eee pales 


ENGINEERING. 


Arthur T. Crow, of 


Tr. 
M Manor House, Sunderland, has instructions 
to SELL BY AUCTION, at Seaforth, Liverpool, on 
8th August, at Eloven for Twelve o'clock, owing to 
final completion of Contract, a quantity of VERY 
VALUABLE CONTRAOTORS' PLANT, IN SPLEN- 
DID ORDER, consisting of Locomotives, Ballast 
and Tip ba ey Ralls, Sleepers, &e.—For Catalogues 
apply to AUCTIONEER. G 670 


BALE by AUCTION at the Office, and through tho 
medium of, 


r. Segond, Notary of Paris, 


Rue tte No. 7, on the 20th Auauar, 1884 





at Two o'clook, ef Four Lota of LETTERS PATENT 
for an I 


ON (patented {n France, Germany 
and Italy) for the ELECTRIC LIGHTING ot 
Oars, Boats, and other vehicles (Tommaai’s 





‘prices; French, German, and 

b 26,000fos; Italian Patent, 

§,000ton. $0 be deposited beforehand for 

tas G 665 
PUBLICATIONS, 





SCIENTIFIC WORKS. 


By W. J. MACQUORN RANKINE, LL.D., F.B.8,, 


Late Reg. Prof. of Civil Engineering {n the Universi 
of Glasgow. In crown 8vo., cloth, with Diagrams. 


1.—APPLIED ‘MECHANICS : 
. OOMPRISING 
The Principles of Statics, Cinematics, and Dynamics, 
and Theory of Structures, Mechanism, and Machines. 
Tawra Borrion, 12s. 6d 


l1.—CIVIL ENGINEERING : 


COMPRISING 
Engineering Surveys, Earthwork, Foundations, 
Masonry, Carpentry, Metal-Work Roads, Railways, 
Canals, Rivers, Water-Works, Harbours, &. 
FoOupTEENTH Epition, 16a. 
Hl.—THE STEAN= ENGINE, 
AND OTHER PRIME MOJ(ERS. 


Tenth E vftion, 12°Gd. 
IV.-MACHINERY AND MILL-W@RK. 
COMPRISING 


Tho Geometry, Dynamios, Materials, Strength, and 
Construction of enecinn ; 
YT 
V.—USEFUL RULES AND TABLES, 
WITH APPENDIX : 


Tables, Tests, and Formulp for the use of ELscrricaL 


EnciypEgns. By A. JAMIESON, C.E., F.R.S.E. 
Srxtn Evrrion, 10s. 6d. 
VI.—A MECHANICAL TEXT-BOOK. 
By Prefossor RANKINE and E. F. BAMBER, C.E. 
Sxconp Epition, 98. 


VIl.—MISCELLANEOUS SCIENTIFIC 
PAPERS, 


With Memoir by Prof. TAIT, M.A., and Fine Portrair 


on Steel. Royal 8vo., Handsome Cloth, $18. 6d. 


CHARLES GRIFFIN & CO,, Exeter Stroot, Strand, 
LONDON 6179 





Now Ready. THIRD Eprtion. 188. 


arine ngineering 
(A MANUAL OF), 


THE DESIGNING, CONSTRUCTION, AND WORK. 
ING OF MARINE MACHINERY. 


By A. E, SEATON, 


M. Inst. Naval Architocts, M. Inst. Mochanical 
Kngineers, Lecturer on Marino Engincoriug, 
Royal Naval College, Greenwich. 

With TABLES AND ILLUSTRATIONS REDUORD FROM 
WorRKEING DRAWINGS. 

‘* By far the best Manual in existence. A complete 
account of the methods of solving, with tho utmost 
possible éoonomy, the problems before the Marino 
Engineer.” —A theneeum. 

‘In the three-fold capacity of onsbling © Student to 
design, construct, and work n modern Marine Steam 
Enginc, Mr. Seaton’s Manual haa no rival.” Times, 


OCHARLES GRIFFIN & CO., Exoter Street, Strand, 
LONDON. 5180 


Now Ready, Royal 82 mo., 7. 6d. - 
n Electrical Pocket Book. 


By JOHN MUNRO, C.F., and A. JAMIRSON, 
O.E., M.8:T.E., F.R.S.E. With Diagrams. 

GENERAI CONTENTS: Unita of Moasurewent — Measures 
— Teating — Conductors — Dielectrics — Bubmarine Cables — Tele- 
am y—lectro-Ohemintry and Metallurgy—-Hattories—Dynamos 
and Motora—Riectric Lighting— Miaceliancoun 

‘“ WONDERFULLY PERFKCT. Worthy of all the 
commondation we can give it.” —Flectricun. 

“A veritable Pocket-companion.”—7elegraphist. 

CHARLES GRIFFIN & CO., Exeter Stroct Strand, 

LONDON. 6181 


J ust published, arene! ato, price 5s. in paper covers, 
t=] 


[the Petroleum Industry of 


SOUTHERN RUSSIA. By CH. MARVIN, 
Author of ‘‘The Russians at Morv and Herat,” "' Ro- 
connoltring Central Asia,” ‘The Russian Campaign 
gineot the Turoomans,” &c. (Roprinted from ‘‘ En- 


Se memanemnaen teil 





apele Se 
8 Of EXNGINEBRING, 3b & 36, Bedford Streot, Strand. 


C cnemmmnspemeempesnttnettnameteiieatdteh tee stein ate an ack oad 


Demy 8vo. Price 1s., per post, ts.1jd. Mlustrated. 


he Story of the Battle of 


PORT RAID. A Chaptor in tho History of the 
Future. Reprinted from “ Engineering.” Published 
at 85 and 86, Bedford Street, Strund, W.C., and to be 
had at all Bookstalls and Nows Avents. 

Just published, price éd., by post Aid. 

Fourth Edition, adapted to the New Law. 


GQ pecifications as Bases of 


PATENTS. 
By WILLIAM SPENOK, Assoc. Inet. C.E. 
Sold by GEORGE DOWNING, 8, Quality Court, 

















Chancery Lane. 
Post Free 7d. 
A Summary of the New 
PATENT ACT, 1888. W. LLOYD WISE 
of Lincoln's Inn Fields, London) Member of Council of 
@ Institute of Patent Agents, M. Inst. M.E., M. Iron 
and Stoel Inst., Asoo. inst O.5., Assoo, Inst. N.A. 
7 INRSRENG. 
Losklon : ‘of Ekerkasnina, 85 & 96, Bedford 
Street, Strand, W.C. 4761 













TTION, 12a. 6d. 


THIRD EDITION, REVISED. 
Juat Published, Feap. Svo, 12s. 6d. leather (postage 8d.) 


Yhe Naval Architect’s and 


SHIPBUILDER'S POCKET-BOOK OF FOR- 
MUL, RULES AND TABLES, ANJ) MARINE 
ENGINEER'S AND SURVEYOR'S HANDY BOOK 
OF REFERENCE. By C. MACKROW, M, Inat. NLA. 

‘** Contains, in a convenient form, such rules and 
tables as every Naval Architect and Shipbulldor must 
at some time or other require.”—Jiunt's uchting 
Magazine. 

CROSBY LOCKWOOD & CO., 7, Stationers’ Hall 





Court, London, F.C. 
Thia day, price 8s. 6d. cloth, or 4s. leathor (postage 1d.) 
A Pocket Book of Coal and 
- SPEED TABLES FOR ENGINEERS AND 
STEAM-USERS. By NELSON FOLEY, author of 
"* Boiler Construction.” 
CROSBY LOCKWOOD & CO., Stationers’ Hall 
Court, London EO. 
Just Published, 12mo., 4s. 6d. cloth 5 RE 4d.) 
athematical Tables, for 
Trigonometrical, Astronomical, and Nautical 
Caloulations; to which {fs prefixed a Treatise on Lo- 
garithms. By HENRY LAW, M. Inst. C.F. Togethor 
with a Series of Tables for Navigation and Nautical 
Astronomy. By Professor J. R. YOUNG. New Edition. 
CROSBY LOOKWOOD & CO., 


Just Published, price 5s , cloth, 8vo. 


H-v to Apply for a British 
er tho Patents Act, 1883. A 
hy THOS, 


Published by C. GILBERT, Offices of ENGINEERING, 
5257 


PATENT un 
Manual of the amended Patent Law. 
WILKINS, C.E 


85 @ 86, Bedford Streot, Strand, London, W.C. 


Price 4d. 


ENTERPRISE? 


BY 
Bim FREDERICK BRAMWELL, FE.RS., 
Vice-lreaident Inst. Civil Enyinoers. 
Published at tho 


Daraxce Leagur, 
4, Westminster Chambers, London, 8.W. 
1884. 


neinecring Review 


Penny —E. & F. 
or of all News Agenta. 


MISOBLLANEODS. 


&c., at reduced prices. 


Go ‘ ed 1850.) 
MEQHANICAL VALUERS, AUCTIONEERS, AND 
ARBITRATORS 
Albert Chambers, Albert Square, Manchoster ; and 

52, Queen Victoria Street, London, E.0. 


rere nem erenennatientnies te | 


with the undersigned, who 
open for such.— 





neerin 


are given and r 


England. En 
all kinds for Engineers, 
&c, Olerk’s Gas Engines. 


TENNER BN eG teeters 


Ae: Chaplin & Co., Cran- 


STON HILL ENGINE WORKS, GLASGOW, 

Patontees and Sole Manufacturers of OHAPLINS 
PATENT STEAM CRANES, HOISTS, LOCOMOTIVES 
and other Engines and Boilers.—London House: 63, 
Queen Victoria Street, London, E.C. 2470 


o Engineers, &c.— General 

and Detail Drawings, Quantities, &c., carefully 
worked out from own designs or sketches, Tracings 
neatly executed. Ternia moderate.- Addross ( 664, 
Offices of ENGINBBRING, Bedford St., Strand, G 664 


sit Manufacturers and Others. 


—A London Firm having an officient staff of 
travellers, and magnificent new Show Rooms in a 
leading thoroughfare in the centre of the City, arr 
OPEN to EXHIBIT and STOCK GOODS for Country 
or Foreign Manufacturcrs, who wish to be efficiently 
represented on the most. reasonable terms. Space for 
machine tools, agricultural machinory, &0,—Address, 
EXPORTER, Offices of Ewaingrrine, 85 and 36, 
Redford Street, Strand, London, W.C. B26) 


ITALY. 


ritannia Company 


(Makers of Lathes to the British Government), 
OLCHESTER, ENGLAND, 


Are opon to oe . 
APPOINT SOLE WHOLKSALE AGENTS in ®ountrics 
in which they are not ropresented. 
Givo references when applying for above. Liberal 
torma toa firm. 160 varieties of Lathcs. 6178 
SPECIAL MILLING MACHINES, with 6 ft. slides. 


Froveign Trade.—Firms deal- 


ing in Maehinery and Tools, are being 9 nted 
in various parts of the world as AGENTS for the salo 
of Lathes, Fret Saws, Circular Saws, &. 160 variegles. 
— Apply, BRIT IA COMPANY, Oelcheator. 
Makers of Lathes to the British Government. Now on 
ylew at the Health Exhibition. 6200 



























7, Stationers’ Hall 
Court, London, E.C. __G el 


Qj tate Monopoly or Private 


Omntray Orricas or The LInRRTY AND PROPERTY’ 


GQ6l7 


(Man- 
CHESTER) ; published weckly ; price Ono 
. 8PON, 16, Charing Cross, London; 








Partridge and Cooper, 192, 


FLEET bts LONDON, Wholesale and 


Retall Manufacturing ners. Tracing Linen, 
Tracing Paper, Dra Paper, Sectional Paper. 
Mounted Papers, Con: Papers, Pencils, Pons, &0. 


ea and prices free. : 4941 


Wheatley - Kirk, Price, and 


[ipgineering Firms of Good 
ud EPUTE, open to admit partnors or desirous 
of gelling outright, are requested to communicate 
1ave numbers of clients 
HEATLEY KIRK, PRICE, and 

OULTY, 62, Queen Victoria Street, London, E.C. 4926 


artnerships. — Gentlemen 


(practical engineers) desirous of entering csta- 
blished fing! concerns, are invited to commu- 
nicate with the undersigned, who have numerous bona 
fide establishments open to admit such. References 
.—WHEATLEY KIRK, PRICE, 
and GOULTY, 62, Queen Victoria Street, Lendon, E.0. 


Neorge H. Firth, Engineer 
and Merchant, 26, Piece Hall Yard, Bradford, 

noa, Tools, Fittings and Requisitee of 
Contractors, rae ar 
84 


96 | 





(EsTABLISIIED 1855. ] 


[ross2¢rs & Co., Batavi, Java. 


ENGINEERS, BLACKSMITHS, and 
COPPERSMITH S, TRON and BRASS FOUNDERS 
EXECUTE REPAIRS ON STEAMERS 

AT REASONABLE RATES 4970 


. 
7 


Q tone Breakers.— 
ho For Catalogues, apply to 
MESSRS. 8. MAS & CO, 
Stone Machine Works, Leicester, England. 
Machines Jet out on Hire; a few Second-hand 
Machines cheap; refitted and are equal to now. 
4950 


_ Send for Liste of our New | Patent Breakers, 
Gun Fire and Life Offices, 
Threadneedle Street, E.C.; Charing Cross, 8. W. 
Oxford Street (corner of Vero Street), W. 
FIRE.—Established 1710.—Home and Foreign 
Insurances at moderate rates. 
a ee epoca ow rae at 
ves. Uses, ™ settlemen 
gpg lives. Lares ant 


rass & Copper Boiler Tubes, 


—MUNTZ’S AE OOMPANY, LIMITED 
Fronch Walls, near Birmingham.—Manufacturera of 
Solid Drawn Brass and Copper Boller Tubes, Oon- 
denser Plate and Tubes, Pump Rods, Screw Bolte, &c. 
London Agents, CHARLES MOSS & O0., 28, Rood 
Lane, London, #.0. is 588 

’ ° “ye 
B adford’s Machinery Oils.— 

The best and choapvat in the market; auccess- 
fully used and most highly spoken of by thousands of 
leading firms. Users of stcam power, betoro purchasing 
clacwhere, are invited to apply for ponte mun ples, 
circulars, and hundreds of bond Jide tertimonials, to 
JOHN BRADFORD & SONS, Liverpool. 5284 


Hy ectric Lighting.—Engi- 
- neers, Steamship Owners, Shipbuilders, Mill 
Owners, and others desirous of employing electric 
lumination (elther arc or incandescence) should apply 
to the JARMAN ELECTRICAL COMPANY for prices 
of Dynamos, Accumulators, Lampr and Eloctro- 
plating, Mackintosh Lane, Homerton, London, E 

203 





THE STAFFORDSHIRE 


Wheel and Axle Company, 


LIMITED, 

Manufacturers of MANSELL WOOD WHEELS, 
RAILWAY CARRIAGE and WAGON WHEELS and 
AXLES of every description. 
HAMMERED USES AND OTHER FORQINGS. 

SPRING HILL. BIRMINGHDAM. 4680 


\Zauxhall Donkey Pumps. — 


Purchasers on the Continont are cautioned 
against servile imitations of these well-known Pumps 
now being manufactured in Germany. Orders shouid 
bo given through our acoredited Agents, or sent diroct 
to eur works. All aizos are in stock, ready for im- 
mediate delivory.—ALEXANDER WILSON and CO., 
Vauxhall Iron Works, Wandsworth Read, London. 

M idland Railway Carriage 
AND WAGON COMPANY, Limited, ABBEY 
WORKS, SHREWSBURY, & BIRMINGHAM. 
Manufacturers of RAILWAY CARRIAGES, TRAM 
CARS, and WAGONS of overy description, for Cash, 
Deferred Payment over a scries of years, or on hire. 
RAILWAY WHEELS and AXLES, AXLE BOXES 
WROUGHT IRON BUFFERS, and FORGINGS an 
CASTINGS made to any Pattern, Specification, or 
Drawing. Builders of the Portrush Electric Tramcars, 
D. N. ARNOLD, General Manager, 6012 


"Whe Ashbury Railway Carriage 
AND IRON COMPANY (Limited) 
Openshaw, Manchester, 
Manufacturers of overy description of 
RAILWAY CARRIAGES D WAGONS, TRAM 
WAY CARS, RAILWAY IRONWORK, Carriave 
and Wagon Wheels, Axles, Iron Roofing Girdors, 
Turntables, Water lumns, Water Tanks, Pumps, 
Travelling and Fixed Cranes, Switches, Crossings 
&c. &c. Wagons built for Cash, or for doferred 
Payment.-—London Office: 26 Queen Street, F.C. 510 


he Metropolitan Ralwa 
CARRIAGE & WAGON COMPANY (Limited), 
Saltley Works, Birmingham, Successors to Messrs. 
Josupn Waiant and Sons, Manufacturers of Railway 
Carriages, Tramway Cars, Wagons, and Rallway 
Ironwork of e\ ery description. 

RAILWAY CARRIAG and WAGONS built 
CASH, or UPOY DEFERRE)) PAYMENTS EX 
TENDING ovor a SERIES of YEARS. 

A large number of COAL, IRONSTONK, BAL 
LAST, and othor WAGONS to be LET on HIRE. 

Manufactory and Ohief Ofice—Sattimy Worns 
BIRMINGHAM. 

Branch Wagon Works— East Moors, Oaropirr 
and Gruat EASTERN RalLway, PaTBRROROUGH. 
mS ie Offices—No. 85, GRacxcHURCH STREET, 


eee 


the Burham Brick, Lime 





6 
, and 
CEMENT OOMPANY, LIMITED 
NICHOLAS LANE, LOMBARD STREET, E.C. 
LONDON DRpoTs: 
BURHAM WHARF, BELVEDERE ROAD 
LAMBETH, 8.E., VICTORIA WHARF, AND DRAW 
, NINE ELMS, 8.W. 
GALT BRICKS, Cornice Tiles and Tubes, Quoins, 
Chimney Pots, Drain Pi ves, &0. Grey Stone Medway 
Lime, fresh from the Oompany’s Kilns, delivered in 
barge-loads alongside or hy the van-load, &c., from 
the Company’s Depot. Plastor of Paris, PORTLAND 
SHEPPY, and ROMAN CEMENTS, as manufacture 
at the erg pl Worka, Burham, on the banks of 
tho River Medway, and at Murs.on, near Sitting- 
bourne, Kent. 

Bricks, Tiles, &., of any design made to ordor. 
GREAT CULAND CLIFF HYDRAULIC LIME. 
This Lime is perfectly hydraulic, of great strength 
and tenacity, it acts readily under wator, and becomes 
very hard in a short time. 

PARR AND STRONG'S PATENT COMBINATION 
(See Butlder, May 16th, 1868). 

The Burham Brick, Limo, and Cement Company, 
having been appcfated solo manufacturors, are pre- 
pared to Bupply Tubes for the Cellular Walls, &o, 
Prices an parcalars forwardod on syplication. 
PETHER’S PATENT DIAPER BRIOKS, 
manufactured oat by the Burham Brick, Lime and 

ment Company. 
A great varicty of designs are propared for d 
#1 ..008, yi 3 courses, circular columur, 
heads, &o,, to 


dow 
seen at their London Depot. 629 





{Vv 
[= ings , Plans, _Tracings, 
&o., executed with toh, on 
moderate terma, by MESSER and THORP “Mecha. 
nical and General Draughtemen, 8 , Quality Court, 
Chancory Lane, W.C. 606 


M. and T. aro thoroughly practical Engineers. 


JOHN NORMAN & CO. 


(LATE OF PULTENEY STREET), 
KEPPOCHILL ENGINE WORKS, 


GLASGOW. 
Engineers, Millwrights, 


Boilermakers, 
High and Low Pressure Steam Engines, 


PLANT FOR 
Distilling, Refining, and Cooling 
Parafin & other Oils. 


HYDRAULIC & FILTER PRESSES, 


Machinery for Degerming Maize for Brewers and 
Distillers, under Muir's Patent, 
FLOUR, CORN, AND RICE MILL MACHINERY. 
Roller Plant (Chilled Rolls Ground 
and Re-Fluted.) 


SUGAR MILLS AND SUGAR REFINING PLANT 


WATER WHEELS AND GEARING 
For tranmultting power, 


Woon, Sronx, AND MARHuLER CUTTING AND GRANITE 
POLISIING MACHINERY, 


LAND-ENGINE AND MARINE BOILERS. 


Malloable and Cast Iron 


TANES AND CISTERNS. 


Plans for Buildings, Designs and Specifications for 
Machinery, on the Newest and most improved prin- 
ciple mado out when required. 4441 


HODGKINSON & CO.’S 


HAND-MADE PAPERS 


Drawings, Spectfications, Account Books, &c. 
The most suitable for Engineers and others, 5208 
CAN BE OBTAINED THROUGH ALL STATIONERS, 









VA \! { ' th val ce \ 


1 
at 





nie sae ay 


H, FORD SMITH, 
> Beddon Street, Salford, MANCHESTEh. 


é 


FINISHED, PLAIN, & HEADED KEYS 
TAPER PINS. 


5248 





JAMES GOODWIN AND COMPANY, 


lronfoundera, Enginoers, and Bridge eet er 
CONTRACTORS for LAILWAY PLANT, vi 
Iron Chairs, Sleepers, Tanks, Wator Cranes, Axle 
Roxes, Screw Pilos for Broees, Piers, and Wharfs, 
Blast Furnace Castings, t Moulds, and cvery 
desoripon of Plant for coll erties, Iron Worka, &c. 
Also all kinds of Castings for Engineers and Tool 
Makers. Manufacturers of Iron and Steel Bridges, 
Iron Roofing and Buildings, and General Structural 
Work. (Bridge Works at Motherwell). 2247 
Works; Ardrossan, Johnstone, and Motherwell. 
Rhipping Porta: Ardrossan, Glaagow, Groenock, Laith. 


EMPLOYERS’ LIABILITY ACCIDENTS. 
ALL ACCIDENTS DURING EMPLOYMENT. 
GENERAL ACCIDENTS, 
RAILWAY AND MARINE ACCIDENTS. 
FIDELITY GUARANTEES. 
FAOILITIES FOR Bee INSURANCE. 


[ihe Em ployers’ Liability 


pape y CORPORATION (Limited), 

84 and 85, King William Strect, London 7500, 000 

Capital £1,000,000. Fully subsoribed £500 
Paid up £100,000. 
Persons insured abont 800,000. 

Names of workmen not required ; premium charged 
on tota)] wages at 2s. por cont. and ‘upwards. 

Protection granted during issue of Policy. 

Reduced rates for GENSRAL AccipaNTs with bonus 
on all roncwals. 

Collective Fidelity Guarantee Policies for anv num. 





ber of persons. 
Applications for nolea invited. 
8. STANLEY BROWN. 5220 
Genera) Manager 
THE 
WARRINGTON WIRE ROPEWORKS 
LIMITED. 
Heap Orrica—18, GOREE PIAZZAS, LIVERPOOL 
Wornse—WARRINGTON. 


CONTRACTORS TO THR ADMIRALTY. 
ufacture from the best selected Charcoal and 
~~ Bieel Wire 


All kinds of Round 4 an mee lie Oop | 
For Colleries, Mines, o8,. 

Steam armel Ghipe’ More, 8 

Pirate Cords, Fencing sen chaneched Sit en Po 585 





ENGINEERING. 


[“ ENGINEERING” SBRIES. ] 


(Auc. 8, 1884. 


PATENT AGENTS 











































Will shortly he gublished, 4to, price 30s, 
VOL. II. OF 


ELECTRIC ILLUMINATION, 


ILLUSTRATED BY ABOUT 1,600 FIGURES. 
(PARTLY REPRINTED FROM “ ENGINEERING.,”) 
KY 


JAMES DREDGE, Dr. M. F. O'REILLY, and H. VIVAREZ. 


EDITED BY 
JAMES DREDGE. 
THIS VOLUME WILL CONTAIN: 

Electrical Measurements. 2. Photometry. 3. Dynamometers. 4. Recent Dynamos 
- Lamps. With an Appendix compiled by Mr. W. Luoyy Wise, Member of Council 
of the lnatitute of latent Agents, containing pr ofuacly illustrated Abstracts of a pene 
tious of all Patents granted in this country from January, 1873, to June, 1882, and having 

reference to Mlectrical matters, 


“ENGINEERING,” 85 ann 8&6, BEDFORD STREET, STRAND, 
NEW YORK: _ JOHN: WILEY & SONS. 





PATENTS. 
Alison Bros., Patent Agents 


AND MECHANIOAL DRAUGHTSM 
52, Chancery Lane, Holborn, London, W.0. British, 
Colonial and Fore n Patonts obtained, Searches 
made. made. Deaiyns and Trade Marka reyistered, 4081 


atents.—Mr. E. P. Alex- 


ANDER, Fol. Inst. P. A., of more than thirty 
yours’ practical experionco in patont matters, under: 
takes all business connected with BRITISH, COLO. 
NIAL, and FORKIGN PATENTS, and REGISTRA- 
TION of DESIGNS and TRADE MAIKB at modorate 
charges. OFFIOE for PATENTS, 36, Roushamyon 
Buildings, London, W. 0. 


eter 


Brewer and Jensen continue 


to transact business connected with Patenta and 
Reyiatrations at most moderate charges. INVENTORS’ 
MANUAL post free. Ketablishod 1444 —Offioes : 88, 
Chancery Lane, London. 5008 


Patents—Mr. William 


BROOKES, Asaoc. Inat. C.E., Fell. Inst. PA, 4 
eatablished more than 80 years. — BRITISH, 
COLONIAL, and FOREIGN PATENT AGENOY, 
bb and 66, Chancery Lane, London, W 0, 


ravens Patent Office, eos 


—All branches of business aneeted with 
Letters Patent for Inventions, and the Registration 
of Designs and Trade Marks transact’ d, at home and 
abroad. TERMS MODERATE. Cir: ular of Informa- 
tion Gratis.—Address, Messrs. T. 1) ORAVEN and 
SON, Consulting Enginoors and Patont Agonta, 24, 
Victoria ia Chambers, South 1 Parade, Lee ds. 8788 


| Yo Inventors, — Harris and 

MILLS, Patent Agonta, 28, Southampton Bulld- 
ings, London, Ww. C., Established 186 many years pre- 
viously with’ the late W Carpmacl—UNDERTAKE 
all BUSINESS connected with patents for inventions 
in the United Kingdom. the Colonios, and all foreign 
countries. NINE MONTHS’ PROTi:CTION Ri 4a, 
Attendance in the provinces at moderate charges, 4787 


Tuventors’ Patent Richt Asso- 

CIATION, Limited. —Fatablishod for tho purpore 

of obtaining British, Foreign, and Colonial Patente 

undor competent Scientific and Legal advice. Designs 

and Trade Marks registered. Handbook of now Patent 
Law gratly. For information, address 

5028 

“Manager. 


AMBROSE MYALL, C.E. 
21, Cockapur Stroet, London, 8.W. 
Phillips hillips and Leigh, Engineers 
and Patent Agents, 22, Southam ton Buildings, 
Chancery Lane, London, W. G, Immoediato Protection 
obtained for Inventions, Trade Marke and Designs i in 
all all Countries, fer 


Mhe Patents and Designs 


: Neoptera cadet pe gy hs of 
nventors an ers arly firms— 
"designs, is Called to the 8d 


LONDON : OFFICES OF 


La meee meee 


W.C. 


Sa ae ne ee erry LCR a 


ABBOTT Bc Go., 


NEWARK 


TRENT. 
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art aon hie eee oe Sie 
4914 si 
; on Ieee vistonal’ Proteotios ue 3 tac od Less Bel. 
i &8, oe tis. 
London Office : : EL E. WIGZELL, 87, Walbrook. atent Law, i335 


ie Published, 6th Edition, entirely revised, 
of the Handhook of Patent Law, in plain English. By 
W. P. THOMPSON, F. Inst. p. A. British Law, 6d. ; 
all Countries 2a. 6d. Past free from Messrs. P. 
THOMPSON & BOULT, Patent Agents, 6, Lord Stree 
Liverpool ; and | and $28, High Holborn, London, F 


pat ent Office, Glas 


Liverpool Office: T. HOSKING, 18, Strand Street. 
Glasgow Office: ALEX. YOUNG, 47, Waterloo St. 


STEAM 4 LAUNCHES 


ow.—W, 


R. M. THOMBON ‘& Co., 96, anan Street. 


The INVaNTOR's Quipz, a complete anata on 
proc ag Designs, and Trade ke, may ae 
ra 4 


atents. — Messrs. Vaughan 


and SON, British, Foreign, and Colonial Patent 
Agents, 57, Ohanoery Lane, W.0. every 
description of business connected with Letters Patent 
for Inventions. - Guide to Inventors” free by peat. 
Established 1858 607 
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Stock and Price Lists on application. J, Beale’s New Patent Gas Exhausters. 


“| B. DONKIN & Co., 
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THE LANDORE SIEMENS-STEEL CO., 


ebay 


Address: LANDORE, R.S.0, SOUTH WALES” ‘s we « London Offices: 3, WESTMINSTER CHAMBERS, 8. W. 
DIPLOMA OF HONOUR, VIENNA, 1873. GOLD MEDAL, PARIS, 1878. 















vw 2 GONTRAGTORS TO THE ADMIRALTY, BRITISH & FOREIGN GOVERNMENTS, 
MANUFACTURERS OF STEEL PLATES FOR BOILERS, BRIDGES, SHIPS, & GENERAL WORK, 


SHEETS, ANGLES, TEES, BULB BEAMS. “88” BRAND: SPECIAL, QUALITY FOR BOILER FURNACE PLATES, WHICH ARE SCIPPLIED FLANGED. A)02 
_ AXLES, FORGINGS TO 10 TONS, CASTINGS TO 15 TONS. INGOTS, BLOOMS, BILLETS, BARS, WIRE RODS, RIVETS, &c. 





MARINE ENGINES OF ALL SIZES. er eee el PR - al 
BREMME'S PATENT VALVE CEAR, /sacaite?* 


oad fa cits 5 eee oes _ 
Superseding Link Motion. “4 Laas 7 
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DUNCAN’S PATENT ENGINES, “ WHITEFIELD WORKS, 


Best for Launches. Reversing by Valve. High Expansion. 


DUNCAN'S PATENT PROPELLER. _ GI L As S GC OW. 
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The AUTOMATIC “RESTARTING” INJECTOR, 


(HAMER, METCALFE & DAVIES’S PATENT.) 





Important to Locomotive Superintendents, Marine Engineers, and others. 


The above Injector is perfectly automatic in re-starting, and consequently can be safely applied under conditions 
where an ordinary Injector would : a constant source of trouble and danger. No matter what amount of vibration there 
may be, this Injector may be safely relied upon. They work equally well fixed either above or below the 
feed water, and are the only Jifting Injectors mn the market that will re-start automatically. 





PRICES AND FULL PARTICULARS FROM 


The PATENT EXHAUST STEAM INJECTOR COMPANY, Limited, 
4, ST. ANN’S SQUARE, MANCHESTER, 


_  __. ___Who are also the Sole Licensees for the “EXHAUST” INJECTOR, which feeds the Boiler by means of the Exhaust Steam. oJ. 


MODERN MACHINE TOOLS. 


BROWN’S PATENT SCREWING MACHINES. 

POWERFUL DUPLEX LATHES, for Heavy Cutting in Wrought Iron and 
Steel, 

MILLING AND PROFILING MACHINES, for Locomotive and Heavy Engi- 
neering Work. 

SPECIAL BRASS FINISHING MACHINERY. 

IMPROVED PLANING MACHINES, up to 10 ft. square. 

SPECIAL MACHINES FOR LOCOMOTIVE ENGINEERS. 

PATENT WHEEL-CUTTING MACHINES, for Cutting any numbe~ of Teeth 
without Change Wheels. 


SPECIAL LATHES, for Turning and Finishing Studs, Screws, &c., from the 
Solid Bar. 











“2 


ae KENDALL & GENT, MANCHESTER. 


" BROWN'S PATENT SOREWING MAOQOHINE. AGENTS FOR THE LONDON Di8TRICT - econ & PRINCE, 15, WALBROOK, E.C. 4245 
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CASK- 3K-MAKING MACHINERY 


The Best Machinery for making CASKS and BARRELS of every kind can be obtained only of the 
PATEIMTHHS & SOLE adaienadal gm 
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Stave Jointer. ‘Trussing Machine. = Chiming & Crozing Machine. Head Jointer. | Head Planing Machine, Head _|__ Head Rounding Machine. | 


FOR WHICH A GOLD MEDAL HAS JUST BEEN AWARDED AT THE FISHERIES EXHIBITION. 


Lcudllieeltatertee- eve" p areeennestipererenstechanetibasneroot 
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A. RANSOME & CO., STANLEY WORKS, CHELSEA. 


CAUTION.—The notorious success of A. Ransome & Oo.’s Cask and Barrel Machines having caused them to be copied by other Engineers, akg 
aro advised to ascertain that any Oooperage Machines they may be offered do n not infringe any of A. R. &Oo.’s Patenta 
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SAM —_ ORSSA M& , COS 





Zi oo Scenitats _ erence = seared ete : CEES? STALL ™ - 
Ganting Band ee Machine. Planing hacuine: with: ae Arita Reciprocating Cross-Cut Saw. Planing and Jointing Machine. Saw eparpener: 
h10 


USTRATED CATALOGUES FREE ON APPLICATION AT 
a MACHINERY IN MOTION 


sane'Stws. | OAKLEY WORKS, KING'S ROAD, CHELSEA, S.W. ih 
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THE LARGEST MANUFACTURERS OF WOOD-WORKING MACHINERY IN THE WORLD. 


THOMAS ROBINSON & SON, 


LONDO See ee SYDNEY (N.S.W.) 


N, 
145, CANNON STREET. | R O C Hi D A L E. 280, SUSSEX STREET a4 


BAX EITEITING AT TSE FORESTRY BX IBSITION, BDDINBURGE: 


New Patent Overhead Log Frame on light foundations; Band-Sawing Machine; Patent Roller-Feed Saw Bench 


IMPROVED UNIVERSAL WOOD WORKER; AND SEMI=-PORTABLE ENGINE AND BOILER. 








AMBERG'S ee SYSTEM oF LETTER FILING 


TEE BEST IN THE Dict Abccoeentitrommaert _ 


These CABINET LETTER FILES are made in many sizes, contuining us few as sin 
and as many as one hundred files cach, at prices ranging from 4 upwards. They are 
elegantly and substantially made, the v oudw ork. bei ‘ing of the best seasoned WALNUT 
sith the metal parts of BIAASS and STEEL, NICKEL PLATED, They are arranged tor mee 
any class of correspondence, and ean he adapte ‘dito ANY requirement. ach drawer or . 
. file divides the correspondence very minutely on the ‘ Directory ° plan. The systeim is 
extensively used by the Nobility, Members of both Houses of Farhament, Banka, Insu- 
rance Companies, the leading Firms and Companies, as well asx many Private Gentlemen. 
Any correspondence, however large, may be so arrang ee that any one and all letters of 
whatever date, from any person, can be found instantly. ‘The labor of folding, endorsing, 
numbering, pasting, binding, or indexing, is eutirely ¢ lispenued with, and the saving of 
time, labor and expense over the ordinary methods is very great. 


FIFTEEN-FILE CABINET, with Doors, ax Hluaxtrated. 
375 INDEXED DIVISIONS WILL HOLD 9,000 LETTERS. } 


Nluxtrated Catalogue, with Testimonials, on application to 
T. CAMERON, AMBERG & CoO., 
SOLE MANUFACTURERS, 


27, LITTLE BRITAIN, LONDON, E.C. Lowi oe 
71 & 73, Lake Street, Chicago; 69, Duane Street, New York. rt 
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“WATER METERS.) Ss. owh | H&CO., 


H. FROST'S PATENT. WHITEFRIARS ENGLAND 


eee ee ee 


..POSITIVE! RELIABLE! DURABLE !/HDY DRAULIC GL 


BOLE MANUFACTUKERS ye 


Many Thousands in use both at Home and Abroad. | 
THE MANCHESTER WATER METER co, Liu |MANN & COWHER cATENT us VALI. 


TIPPING STREET, ARDWICK, MANCHESTER, as Companies, 
labors aalete pie sais MoLE VALVE MANUFACTURED 

Sizes from 2-in, to 48-in. 
me 6A) Valves are carcfully tested before leaving the Worke 


AL&O 
MANUFACTURERS OF 


Improved Gas-Exhausters, 
Steam Engines, Boilers, 
BLAKE’S PATENT STEAM PUMPS 
ee ve oo For Tar, Water, and Ammoniacal Liquor. 
PILLAR VALVES, SELF-ACTING BYE-PASs.- 
VALVES, OUTSIDE RACK-AND-PINION- 
VALVES, HYDRAULIC MAIN-VALVES, DISC-VALVES. 


Every description of Pumping Apparatus, Hydraulie Lifts, &c., suitable for 
use in Gas-Works, made to order. 
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Screw and Cam Gae 
PRICE LISTS AND Fu LL PARTICU LARS FURNISHED ‘ON APPL ICATION Boos 


p ovina arranarvs| PHOSPHOR -TIN. 
} BARNETT & FOSTER, 


“NIAGARA WORKS,” 
25q, EAGLE WHARF Roap, 













BY USING OUR PHOSPHOR-TIN, 


LONDON, W., Phosphor-Bronze can be made Superior to 
Have in constant readineas a staff of competent 
DIVERS, mail Maye stock i Apparatus, which any now in the Market, 
ables them to undertake on the shortest 
\-aoties aubiinnescrereione etal Wanllene AT 380 PER CENT. LESS COST. 


He Surapki peed Tae ae such Three ewt. of our tin will produce one ton of Phosphor-Bronze, 
48 POPPIN subd ( umpa CKLAte ’ . . e e e e 
pai aia Pv s, ke. - thereby effecting a considerable saving in carriage, and enabling 


bedrest tshave| Manufacturers to use the same stock of Copper for all purposes. 
Neveral most important improvements have (See our Circular. ) 


\\ been made in conncetion with Diving and 
BILLINGTON & NEWTON, 


; " SY : \ Mining Operations. 4010 
ne LONGPORT, STAFFORDSHIRE. o 
RON Re ROOFS & HE: PROUT BUILDINGS. Agents.—London: HAUGHTON & OO., 110, Oannon Street, E.O. 
North of f Europe : A. SINGTON _& 00., St Peter's Square, Manchester 


TANKS & CISTERNS. as 





bOPCEY RY 


Alivatrated ¢ Catnloguens f forwarded Free, 

























Galvanizing Baths. 
(ES BRO 
.& ¥ gs GnTRACTORS inkO \ 
r st a ba “per (a IRON ROFS S BUILDINGS) 
a tele tli shed, rE tres - eae \ BRIDCES A&C ie, / ” MANUFACTURED BY 
fo(pnunonsenS / pated W. G. OTTO, DARMSTADT, 
VERHAM GUARANTEED ABSOLUTELY PURE AND TO CONTAIN From 14 To 16 
Galvanized d and Painted PER CENT, OF PHOSPHORUS. 
Corrugated Sheets. Is the CHEAPEST and BEST adapted material .or producing PHOSPHOR BRONZE 
| R O N R Oo O F S | R O N (only 15 to 20 lbs. being required per ton of metal) and all other COPPER ALLOYS, as 
y B U ; L D | N G Ss, well as Castings from pure Copper, Brass, German Silver, and Alloys of all kinds w ith or 
EIN GIN E! SEEDS, STORES without admixture of Tin; also for re-casting old Metala and Milnes, 


NO WASTE OF METAL BY OXYDATION. 


Constructional Iron Work and and Smiths’ Work of Work of every description. bou7 OTTO’S P ATENT STIRRER 


DAVIES BROS. & CO., Crown Ir Ironworks, Wolverhampton. 





For producing homogeneous Metal Castings, Particulars on anplication to 
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MURRAY'S PATENT BRIOKMAKING MACHINERY. G. HARTMANN, 
16, GREAT ST. HELEN'S, LONDON, 14.C. 
Sole Manufacturers, THOMAS MIDDLETON & Co., Engineers, SOLE AGENT FOR GREAT BRITAIN AND COLONIES, sro 
LOMAN STREET, POU WaR LONDON, S.E. Se ———————— ———— 
HEIGE PRESSURE MARINE BOILBRS. 
Potent Tatene Plunger Best and Cheapest Means of Preventing Unequal Expansion. 
staan Driven meron“ \“ WEIR’S” PATENT HYDROKINETER. 
Cutting Tables. : OVER 4,000 IN USE 
Bit raters Brick 6. & J. WEIR, 
Lubricating st 7 ee ae 49, JAMAICA STREET, 
Solid Die, for Peasant im a mn ne of oem je aege ieee | GLASGOW, 
all sorte of Clay. eee ae es er ea 7 — cal Bricks MENZIES & BLAGSUKN, King Sraewt 





Re fi tat 


IMPROVHD ROLLER BRICK ¢ MACHINE, 12,000 to 40,000 Bricks per day, 
for Clamp ond Kiln Burnt Bricks, 
Also Manufacturors of a!) kind. of Ciav Crushing bolls, Maing Mills, Steam Brigines: & Tydratulic erninkee 


NewcaatLg-on-Trns Wa. REID & OO., 5, 
New Lonpon StR88T, LONDON, K.C. A. & &K. 
BROWN, Watrritoo Roan, LivaRFOOL. R, 
HUGHES & CO., KULTON STRART, DITTO. 
WwW, 8. VON KSSEN, ENGIneer, Hamsure 
AUBNT FOR SUANDINAVIA & GMRMANY. 4676 
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“STANDARD” STEAM BOILING NOZZLE %- 


FOR 


HEATING OR BOILING BY STEAM. 


The objectionable noise when boiling by steam is entirely dono 

away with, and the liquor Heated ——-— ——._-_. __. __. .. - as - 

or Boiled QUICKI, Y, ECONOMI. — yom ———-- ro a 
CALLY, and SILENT LY = 4 * > 2 Va\4 


_ENGINEERING, _ (Aue. 8, 1 1884. 


4 2 1 2 3 Ain _ pipe - ae , bli 
60/= 60/* 65/= 100/- 130/- 176/- 260/- . — ie on, ee 


NUMRROUK TRBTIMONIALS. rt) oe wt Ses 


PICKING, HOPKINS & C0 


BOW, LONDON, E. 





- eens OS Oe 


—: MAKER OF :— 


SUGAR, RICE ano FLOUR MILLS, a 
STEAM _ oan Boilers, 





eG NES, _¢ Sa  EIWOLNuU A 
GP ) ' ____s—s MACHINERY. 

- of JAMES LANDALE, 
Engineer, |§ KIRKCALDY, N.B. 4046 





mee tastes 1 OrmeeeEre ow 
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fast Ter iy Road Engineering Works Co,, Limited, 


MILLWALL, LONDON, E. 
HYDRAULIC ENGINEERS, 


BOLE MANUFACTURERS OF 





[gf BOWLING IRON C25? 
i| BRADFORD YORK® 
ORIGINAL PATENTEES 





CASTINGS 









re, \Yx - - Parkes’s Patent 
SGM = )\& Portable Hydraulic 





Cranes, Lifts, and 
Hoists. 





Ht ‘de F. E. Duckham’s 








—" AuaAa Jo 


STEEL 












16a aS SPECIALITY 
LATHES. 


J OHN B ELLAMY, SMITH & WILSHAW, 


BYNG STREET, MILLWALL, LONDON, E., a Se ae) HALIFAX, ENG 








4087 








MANUFACTURER OF 


CORNISH, LANCASHIRE & VERTICAL BOILERS 


IN IRON OR STHEL. 
WROUGHT IRON AND STEEL BUOYS OF EVERY DESCRIPTION. 
Tar Stille, Steam Pans, Jacket Pans, Shoots, Hoppers, TANKS, CISTERNS, éc 


| . eee 
BELLAMY’S PATENT TUBULAR Boer, CARRS DISINTEGRATOR, 


Unsurpassed for quick Steaming and Economy of Fuel. Also Registered Trade Mark, No. 6380. 


BREE ANSPHOINLIN ADAPTED Fon Hitincultveme > LER, oe JAWARDED BRONZE MEDAL, PARIS UNIVERSAL EXHIBITION, 1878, 
CARR’S PATENT DISINTEGRATOR. 


This Machine effectually 
pulverizes by the com- 
bined influences of percus- 
sion and of centrifugal 
force, ae Zine, and other 


Makors of all kinds of 


Improved Self-Acting, Sliding, 
and Screw Cutting Lathes, 


For Foot or Power. 4668 


mt an er ie Cet ee ree 











eet a oo eet see oe 






PATENT VOLUTED FRESHWATER CONDENSERS 


(SANCTIONED AND APPROVED BY THE BOARD OF TRADR), 
For Emigration, Troop, Passenger, and Cattle Ships. Also 


ee ooMneNser:— | OU face Gondensers 


THE IMPERIAL RUSSIAN GOVERNMENT, Ores ; sphalte, Artificial 
Atuantic Transvoxt Co... .... «~~ Loudon. FOR ENGINES heal ies hosphates, Fire 
Srartant & Co. as . London. | REFRIGERATORS, BREWERS, &c. h 

NoxtH West AFRICAN 8.8, Co... .. London. Clay, and many other 


Smallest and Bost in the Market, 





Forwoop Bros. & Co, pe on London. is sO 

WALKER & Co. | "London, | Made entirely of Sheot Copper, ee I f “3 

CommenctaL Steam Simp Co. =... London, | BRAZED TOGETHER, with argely mn Use Tor tne 

Cowan, Enq. an ee .. London. Gun-Metal Fittings pulverization of Coal for 

ee eee fa SS Millwall, London, | Gallen Go eh ENS manutacnare: Or ane 
/ VARD : : it 1don, or day. Dia. Licight. 

Rk. & H. Green. -. Blackwall, London. | i | eee Meee 144 in, oe —._ Patent Fuel, &c. 5 and is 

McQrecor, Gow, & Co... .. London, 1000 2. oa. * in, x 16 in, ra : Bout ihe Very effective for mixing 

C. Mirrcurety, & Co. . Neweastlo-on- -Tyne. 2000... .. hin. x 24 in. = AR i Sugar. 

Barrow SHip Burnvine Co. ; Lancashire, | 8000... ... 12h in, » ae in. oe 

Hatt, Russe, & Co, .. ‘as te Aberdeen. | 4000... > in, x a in. 

Rayiton, Dison & Co... Middlesboro’. (gyi quantity. ts ae Sey These Machines are capable of reducing to a fine granular powder from 60 to 200 

pee - C os ee : Basco ae | cold and fit to drink at exit. tons per day (according to size) of any aioe material. , emarge sacs to ca 

CAN v. ‘ort Glasgow, ecdmionia from 18 inches diameter, to suit special requirements of purchasers; these sma 

ae as eC aes ta oa sie ea aines Price Lista | rnachinos boing specially adapted to the requirements of Chemical Manufacturers for 
; ; i a 3 e acned a Mixing and other OSeS. 

Pascal ArKEY & Sox al Cowes: SUFFIELD i BROWN, No Agents. Alt Mac hines will in future bear the Registered Trade Mark (“ Carr's 

WorTHINGTON & ne a Burton-on-Trent, Rr f each CO 

dries WKoe.. - ” .. Nottingham. Copperamiths & Sole Manufacturers, Disintegrator”) in three places—viz. on Bedplate, and on outside Face of each Uage. 

Union Link... .. .. Southampton. | JAMES ST, AND DEVONPORT 8T., | A Descriptive Pamphlet will be sent free on application to the Managing veces 

Tar Strats SETTLEMENT. Commeroial Road East, London, F. of the Estate of the late Patentee, 


Six ALtten Young, for §.8. ne 
Joux Swirr & Sox... ... London. TELEPHONE No., 6307, PHILIP TRIGGS, Albion Chambers, BRISTOL. 
FEED WATER HEATERS MADE ON THE SAME PRINCIPLF. 
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| TATE'S PATENT TH & C0. 
Electric Valve-Closing Apparatus oe —— 


FOR STEAM ENGINES. al eons i ALSO SELF-ACTING 
LATHES STEAM HAMMERS. 
Medals Is. Award 


PLANING, SLOTTING, Contractors to the British and 









































THIS 


Foreign Governments. 4748 








INDUSTRIAL LARGELY | Salmi mans 
EXHIBITION, _—? Punching & Shearing, 


BRADFORD, 1882. 


INTERNATIONAL , /0MEEM , euiuee 


FISHERIE N ‘i 7 : i a th 1 i i — 
EXHIBITION, UMMA GREATEST 
LONDON, 1888. a 


DUNCAN BROS.. 


32, QUEEN VICTORIA ST., LONDON, E.C. 
79, COMMERCIAL STREET, DUNDEE. 


PLATE BENDING, 





ANGLE-IRON BENDING, 


And all Classes of Shipbuilders’ 
and Boilermakers’ ‘Tools. 








a, 
{ 


TELEGRA PHIC A DDRESS. —“ “DO UOINE, LONDON.” 


és + wee “> 
i = - 


____ Monthly List of 2 List of Now Machinery in Stock, POST F FREE. _ 4190 











Redheugh Engine Works, GATESHEAD. 


ip : IMPROVED SINGLE & DOUBLE 

~ , ACTING STEAM FEED, BILGE 
ae and BALLAST PUMPS, 

m AIR COMPRESSORS, HYDRAU- 

LIC PUMPS & PRESSES. 


The Steam Pumps as illustrated are, as nearly 
Bi, as possible, incapable of being choked, save with 
Ce hard substances; and in working it has been fqund 
i that shavings, waste, corn, small 
coals, dc., pass easily through, 
which renders them eminently 
suitable for ballast pumps for 
ships. 
"e They are largely used in 
HW B=) Chemical Works, Breweries, &., 
ze where ordinary lifting valve 
=e pumps are readily choked ; and 
ones hy Railway Jompanics for 
supplying water at watcring 
stations. 


MAKERS OF EVERY 

DESCRIPTION OF 
CHEMICAL WORKS 
MACHINERY AND 


BN GIN TERS, TIPTON. 


Prices on application. 


SIX DRILLS AND A SET OF SPANNERS SENT WITH EACH MACHINE. 


nn a a 


This Machine is suitable or Hand or Power. 





Witte REGISTERED VICE. 


fi, a_i 
il l _ Mu ' a, 


Registered Self-Feeding Bench Drilling Machine 


(to = eee 



















| ; ra | Depth of Diameter of | pill to 
No. 1 Height. Weight. Feed, Table, |) Drills up 
210 | 2 ft. 3 in. | 100 Ibs. | 24 in, | Opin, | gin. — i ACHINERY &e bse 
\ j a 
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THE STEEL COMPY. OF SCOTLAND, 


LIMITED. 


(SIEMENS PROCESS). 
150, HOPE STREET, GLASGOW. 


MANMUEAOTURER:RS OF 


Steel Rails, Plates, Angles, Beams, Bars, | 
_ Forgings, Steel Castings, Blooms, &.  ™ 











rL& WH. BEARD MORE, 


PARKHEAD IRON and STEEL FORGE and ROLLING MILLS, GLASGOW, 
CONTRACTORS TO THE ADMIRALTY AND FOREIGN AND COLONIAL COVERNMENTS. © 


UFACTURKERH OF 


STEEL PLATES, SHEETS AND BARS 


ain men's Process) and 


IRON SHEETS, PLATHS AND FARS 
FOR SHIPS, BOILERS. BRIDGBS, &c. 


Mhiip Roller Mpecial Extra Fine 
puan oO, G> pe 
fteel Stool 


FORK COMBUSTION CHAMBERS. 


Spotl Steel for Anti- Collapse Rin ag _— 


Boiler End & Furnace Plates, Flanged & Welded. 
IRON AND STEEL FORGINGS oF ANY DIMENSIO Ns FOR MARINE ENCINES 
IRON AND STEEL ANK SHAF TS OF SPECIAL MANUFACTURE. 


LIVERPuU On & 
llambarg, ‘Hapteusack No. 11.. Wilh. hen 4716 


AG a N 't 
London, 11, aie Victoria 8t., E.C.. Wy J "MARTIN: 
Nowcastle-on-Ty! .. . Win. KELSEY | Antwerp . Onpt. | 
Rotterdam, WillemskadeNo.0. . Post 9. . Post vanderBURG&Co, 


Belfast, 67, Dougall Btroot . ..H. H. BUTLER 


rrr eee Sa ee eae eet ee ere mn a rt nr 


FORSYTH, “MILLER, AND CO., 


BROAD STREET, MILE END, GLASGOW. 


eee ee ne ee ee meyer ee 


IMPROVICT) 
Malleable Iron (or Steel) Casting's. 
Hydraulic Cylinders, 


Spur Wheels and Pinions for Rolling Mills, and other Heavy 
Oastings up to’ up to 6 Tons. 


London Office: Crown. Wharf, 6, Up pper Thames $t., E.C.—GEORGE HATCH, Agent. 


To w ick ‘sm ll Patterns: ae be sent. 


: LANDER & ER & LARSSON. New Edmund Street, Birmi 
. GRIGNE, vats T. TaTin, il, Rue de Malte, Paris. 


ee denen ed 











ham. 


Agents for Sweden and Norwa 
Age aris. 4011 — 


nt for France : 











Le ke te ne 


| fe Boren & 0.) 


Engineers, Millwrights, & Founders, 
MELKSHAM, WILTS. 


= GRINDING MILIS| * 


FoR 
LOAM, GOAL, OR BLACKING. 
, Se 34 ft. pan, 5 cwt. Rollers £17|__ 
2S AY Sage a, = = 4) ft. ” 10 cwt. ” £27 


LARGER SIZES FOR saa tle aie Asia &c., ON APPLICATION. - bldg 












Mo SMWATEN 





ie EE ENE SE IETS 
OVER 13,000 S8OZTLD. VAUGHAN'S PATENT WATER 


SILVER MEDAL AWARDED. EJEOTOR OR STEAM TRAP. 
POSITIVELY THE ONLY RELIABLE APPARATUS EVER MADE. 


Satisfaction Guaranteed. CAN BE APPLIED TO 


Simple. 








Cheap. 


Stu: sncine Pi ? > , : 
Saves broken joints, broken ieee este : ping Steam Hanyuer Pipes and Cylinders 
cylinders, broken pipes. Cylinders, Heating Pipes. 
Absolutely reliable. in »  dacheta Heating apparatuses of all kinds. 
Unvarying. » Valve Casings. &c., &c., &e. 





V AUGH AN & SON, ROYAL IRONWORK8, WEST GORTON, 

CONTRACTORS TO H.M. Boveaicie, ANCHESTER. 
London Agent: JAS. KEITH, 57, Holborn Viaduct. Belfast: Mesars. PATTERSON & SONS. 
Messrs, INGTON & CO., 5, St. Peter's Square, Manchester, Continental Agents. 4856 


ENGINEERING & silbert eas ExntOvIORs LONDON, 


Clyde Tube Work 
GLASGOW 



















Exhibit 
of AND 
COATBRIDG 
| ! Address. 
i | | HM, OSWALD § 
: Le 


GLASGOW 
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ie Bl WROUGHT IRON TUBES \G 


FOR 6106 
Gas, Steam, Water, &o., &e. 


ANDREW & JAMES STEWART, Limited. 
____ WROUGHT IRON TUBES OF ALL KINDS. 


THE WELDLESS STEEL TUBE COMPY 


ICKNIELD PORT ROAD, BIRMINGHAM, 


MANUFACTURERS OF 
BOILER TUBE 














PATENT WELDLESS STEEL TUBES 
For Boilers, Hydraulic Presses, Ferrules, Boring Rods, Bushes, Shaftin 
Couplings, Spindles, Oollars, and other uses, 


TRADE MAREK 


JAMES EADIE! & SONS, 
oaremee ioe WORKS, RUTHERGLEN, NEAR GLASOOY 


Hetablished 18332. 


\, LAP WELDED IRON BOILER TUBE 
MN LOCOMOTIVE TUBES WITH COPPE 


ENDS. 
GAS, STEAM & GALVANIZED TUBE: 
STEEL TUBES, 51 


== ae: ce: 168, FENCE FRNCHURGH \y 
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"LIME BANK WORKS, 


ARDWICK, MANCHESTER 


Ropert Luke & Mountrorb Srenoer, 
Managing Directors. 


Attention is invited to the New 


nat oe ay, proved Tool Grinders 
E>" ADAPTED FOR ENGINEERS’ TOOLS 


Those Machines are made in six sizes, and are con 

fidently recommended as belng much superior to at 

orisey grindstone — grinding more rapidly anc 

imparting a much better edge to the tool. 

ge These Machines can be fitted with wheels specially 
sulted for Brass Finishers’ Tools, and also for Grinding 

Wood-working Tools of all kinds. 


. 
-gaes 





Catalogue, with illustrations of above and of many 
ee Universal and Specia) Emery Grinding Machines on 
“" ~ application. 4389 











_ Ave. 8,188] ss CENGINEERING. — 
pnd strom ¥ 
WOOD BROTHERS 


het and eold and takes a very high polish. 
VALLEY AON ORES, SOWERBY BRIDGE, YORKSHIRE, 


YOR ALJ. KINDS OF 


C © IV rr © TW INT TL) MACHINERY 
INCOTS, PLA res SHEETS 100s Ld 


mr iid «SURFACE CONDENSING pEL LT B . eee 
Fete MARINEENGINES| > =~==a8i peo. 
fae = ze seco. THEDARLINGTON STEEL & IRON CO., Loo. 


High-Class ass Workmanship BESSEMER STEEL RAILS from 101 RAILS from 10 to 84 Ibs, per yard, 


eee STEEL AND IRON FISH-PLATES, 
ALL LATEST IMPROVEMENTS |PATENT FLEXIBLE, CLIP, ANGLE, AND OTHER SECTIONS. 


Bpeciully to secure —— ROLLED STEEL SLEEPERS. —— 
Best Economical Results. STEEL TRAM RAILS, A SPECIALITY. 


— STEEL ANGLES, TEES, CHANNELS. 
ENGINES | BULBS and BARSof other SECTIONS, 


For Shipbuilding and Constructive purposes. 
Guaranteed, if required, to stand the Admiralty or Lloyds’ Tests. 
Bo TL HRS!) srTrTHeL CASTINGS OF ALL DESCRIPTIONS. 


___Im Tron or Steel, 4856 LONDON: 3, VICTORIA ST, WESTMINSTER ABBEY, 8. W. 


= . | | ner : 
1 /; im \ ALEX WILSON & CO: i anon gna STREET, 




















Messrs. BARNINGHAM BROTHERS, Agonts. sti) | 


VAUXHALL IRONWORKS, LONDON, 8.W, 9 [oo —E—EE 
WW. ASQu 





The ‘ VAUXHALL" Baniey Pana The "EXCELSIOR ” 
Direct-Acting Pumps, 
HIGH-PRESSURE SCREW ENGINES, OOMPOUND SCREW 
ENGINES, Patent SURFACE CONDENSING ENGINES, 


PATENT PADDLE ENGINES, HOISTING MAGHINERY 


uorr OF 7 


ens MACHINE TOOLS 


FOR ENGINEERS, SHIPBUILDERS, 
BOILER MAKERS, &c. &e. 
—, Special and General Machine Tools of 
e the largest dimensions, 
ss Contractor to tho British and Forelyn Governmente 
HIGHROAD WELL WORKS, 
HALIFAX, api 


ST Td & GLOVER'S 
Patent Percussive Rock Perforator (Improved ) 


FOR HAND-LABOUR ONLY, 
IN HARD ROCK. 
FOR MINES, QUARRIES, AND COVERNMENT CONTRACT WORK. 
ms Rate of Penetration in Granite 1} to 2 inches per minute. 
PRICE £60 COMPLETE. 








"oO: 


42 
ILLUSTRATED PRICE caused ON APPLICATION, 





ac FOR FULL PARTICULARS APPLY TO— 

me GLOVER & HOBSON, Engineers & Millwrights, 
x ALBERT IRON WORKS, 

-~ $7 JAMES'S RD., LONDON, $.£., Sole Manufacturers; or to 


M. MACDERMOTT, 25 & 26, PUDDING LANE, LONDON, £0, 5260 














_, TELEPHONE No. 4,664. _N.B,—A Machine can always be seon at work (without notice) at the Albert Iron Works af 
The IMPROVE ED Patont “Universal” e 






a 


PATENT UNIVERSAL CHEAPNESS. 


HEALTH  EMfestern Auner Stand No. 1,251, Ga 


“INJECTOR en 
T. B, BARKER & C0,, °" 
Works equally well non-litting or lifting, with | SCHOLEFIELD Sr., BIRMINCH, AM. 


e Te + High oy Low steam pressure, with Hot or Oold HODGKI NSO NS P Waa N At 


“ Forses the lea oe the Boiler Hacer — 
erty of the Baler vehy ‘Mmoresaing the dura-) (7 —— age it Mid i aker. 


IS STARTED BY SIMPLY THE BEST, 
SIMPLEST, 


TURNING ONE LEVER. 
AND MOST DURABLE 


Yet Introduced. 


Successfully applied to every des- 
cription of Furnaces. 


eee nee ee oe ee 


Have seoured Testimoniats for 
SIMPLICITY, EFFICIENCY, 
RELIABILITY, and 








STEAM JET ELEVATORS. 

r UNDERGRATE BLOWERS. 

au : TovoTe's SELF-ACTING LUBRICATORS. 
References, Testimonials, and Price Lists on application to 


KORTING BROS., “=== HODGKINSON & CO. 


i. LIMITHD, 4598 
I, PANCRAS LANE, QUEEN STREET,| 17, LANDASTER AVENUE, _,|ORDSALL MACHINE WORKS, MANCHESTER. 
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Lindsay's ; Patent Steam & Hydraulic Packing my ir 















la the beat for Stationary, MARINE, and | Does not Cord or Wear the Roda. Is eaally 
Locomotive Engines. Packed. 
_ Is the most Economical Packing in the eit ridin rent ciinicet Vovaden 
market: Ie made of the Softest Materials. 
Te Bul apenas and requires no Screwing: | Is suitable also for Alr-Pumpa, Oirculating 
up when Engines are working. Pumps, aud Stern Glands, 


In ordering please sond diameter of Rods and Glands. 
For full particulars and Copies of Testimonials apply to LrvexrooL 
AgEnts—CLARKK & COCHRANE, 25, Corinthian Buildings, 
16, South Castle Street. Or to the Sole Manufacturers, 4477 


R.B. LINDSAY & Co., Plantation Quay (West), GLASGOW. 


! at ny rc 
ane 


iii ily 


For Textile and Ohemical Manufacturers. 
Engineers, Contractors, Dyers, Paper Makers, Millers, &c., & 


Alao for 

| STEAMSHIP, RAILWAY, TELEGRAPH, Agricultural, and other Technical Purpos 
| Are exclusively and actually MANUFAOTURED BY THE . : 
NORTH BRITISH RUBBER CO., Limitec 


Manufactory: CASTLH MILLS, HDINBURGH. 
WAREHOUSES: 67, Moorgate 8treet, LONDON, 6, Charlotte Street, MANOHESTER. 13 & 
Oswald Street, GLASGOW. 266 








JOHN OAKEY & SONS, 


GENUINE EMERY, HIGHEST AWARD 

EMERY CLOTH, Philadelphia, 1876. 

Wellington Mills, GLASS PAPER, s 
ae BE, BLACK LEAD, &c. 














nem RNR oe emer 


Rites ("rer THOS, FLEMING, SON &C 


Bands, any width: Fe & 8S West Grove Mill, Halife 


Manufacturers 
é 





oes eee tee ee 













sewn, EKvory icin af Leather for Mechanical & 
ngineering purposes Flax, Tow, & Jute Card Clothing, 


WE 
India-Rubber, Gutta-Percha, & Telegr rap ph 1 Works C 
WORKS : SILVERTOWN, ESSEX.) «imiteo». MANUFACTURERS OF 


VULCANISED INDIA-RUBUER (Contractors to the Lona {canmalasionery of tha Admiralty), ‘Bpectal Quality" to resist 
action uf Mineral Ol! at Wigh ftcaiey Hteain; Sheet Buffers, a: Hprings; Vulvea for Later and Luud Bnglaas, W 
Cylinders, lusertion Sheet. Cord var Tubing, ‘Qauge-Glae Hi 
VULCANISED INDIA- MUMDE AN CANVAR HOSK for uae in the Tropics, Hueriow Hon, er with Spiral Wire for Pur 
Fire Knghues, &e. Cownuctixa and DeLiseey. Houx for Ahipa’ Une, 
STEAM PACKING (ludia-Rubbar and Canvas), in BHEeEra, a with Mull Rubber Coro; Waawans, Hings, &c. 
ever deacri 
GinvertowN LuBxicativa Kraatic Arxam- Pecuinu (I, Trubirleated Cotton with Iudia-Hubber Core). 
VULCANISED INDIA-RUBBERK MAUHINE BELTING 
VuLvanisgn INDia- RUBBER Mats, not Hable to injury by damp or wet. 
GARMENTS, FABRIUH, &0 (not affectal by tha action of Tropical Cliuates) —Waterproof Coats, Capes, Leggings, of @ 
doscriptiun ; Waterproof Hats, Helmata, Knoe Wrappers; Waterprouf Bheating for r Hoes tals: Diving Drosses Atted with Vulosa 
Indla- rubber Collars aud Cuffa; Air-Proof Beds, ilows, Cashion Baths, Cas Bags, &u. Water Beds, Cushi 
Bottles, @c. EBONITE (not affected ALS Vinegar or a ls erhjeric or Acetio rer wy hotoyraphio Articles; Hpeakiug Tubes, Mc 
, &C., Cells, Sheet and Rod ; Burgical ce eres 
mOUTTA A-PEROH A-—Tubluy, Helti Buckets, ac, 
TKLKRGRAPH CABLES —India-ruldver or Gutta-percha Aubmarine, sul orraliean, and perth : Talegra h tnsulators; speaking 
Bignal Iustrumenta, Railway Bluck Signala; Ma sal A | a Teloereph Inatruments ; Passenger and Guard Instrumente} | 
; Stores of all kinds. 
TORPEDO APPARATUS as used by thu Services of Griai 'Hritain, United States, &. aoe Complete System fur Coast Defence, | 
all the latest improvements; Firlng Ratterios, &0., 
Bole Manufacturers of the PATENT LECLANOHE BATTERY in use by H, M. Genera) Post Office, 4c 


_ Works In France: Persan Beaumont. WAREHOUSES: 1/00, Cannon Street, London. ( 






R. HUDSON'S Parent STEEL szox TRUCK 


LIGHTEST, STRONGEST, AND MOST CAPACIOUS MADE. 
Patented Europe, America, and British South Afrioa, No. 2677, 1875; No. 50, 
1877 ; No. 3872, 1878; No. 102, 1881; No. 4383, 1881. 


With or Without “END” DOORS and “SWIVELLING” UNDEROARRIAGE 








for Tipping at EITHER SIDE or END of Rails. 
THOUSANDS IN USE BOTH AT HOME AND ABROAD. 


Made to any size or gauge of rails, Over 100 Trucks turned out destin 


Estas.] VPOSEIE EL TOMEZ é& SONS, [15 
MANuracturRRS oP FUREKA 


——at ——- re orate 





Thana Classes will atand a preasure of 1,200 Iba par square {nvh, and do not change colour, nor beoome furrad”b 
MANUFACTURERS TO Brag Masesty's GovaenwMxwt Lists aXp (oa age ON "APPL oal 
Makers salely to Messrs. Kenn & Jupp of the Patent Enamellea! Watar-Ga' 


_ THE MANOR GLASS WORKS, ASTON, BIRD CIN GELAM. z 





R. H UD Ss O N, SILDERSOME FOUNDRY, NEAR LEEDS. 
Registered Telegraphic Address: GILDERSOME, LEEDS. 
porpnane No. 14 in connection with the Leads ay Exohanee & bras Hotels & places of Business in the ore 


SWISS HELIOGRAPHIC. PAPE: 


Wall be found the Best for all purposes of Reproducing 


PLANS, TRACINGS, MAPS, CHARTS 
and PATTERNS by SUN LIGHT. 


——s= Z'o be vblained Wholesale of =—— 

















rMPEROV ED 


UNIVERSAL MILLING MACHINES. 


CAN BE USED WITH ADVANTAGE IN EVERY ENGINEERING WORKSHOP FOR 


——:0.—— 2 Oe 








CUTTING Spur, Bevel! / 2. GOTZ, 19, Buckingham St.,Strand, London, W. 
RHYMERS, Worm, and PATTERNS FREE, PRICE LISTS FREE. 
Twist Drills, Scroll Wheels ea a Or a te S66 505 0 (0) ee OO 
Cylindrical, Andureadaptedtor | MATHEMATICAL DRAWING INSTRUMENTS (3"3 
Face & Spiral All kinds of AT MANUFACTURERS PRICES. 

Milling Parallel Price Lists and Mlustrations on application to above Addran. 1 
Cutters, Milling, Over 350,000 in Use 
age a STAUEFEEH E's 

- FOR PARTICULARS CRPRLY m0 | PATENT al H RICATO 


SMITH & COVENTRY, 


GRESLET IRoOonNMm WoRkrs, 


ORDSAL LANE, SALFORD, MANCHESTER. 


MANUFACTURERS OF PATENT, SPECIAL, AND GENERAL 


LABOUR SAVING MACHINE TOOLS, 
Vertical and Profile Milling Machines, Twist Drills, &. 


Are 
on 
1 


TWIST DRILLS ARE ALWAYS IN STOOK AT THE WORKS. on7 


LUBRICANT 
SAVE 90//, over Liquid 0 


UNIVERSALLY APPLIOABLE. WORK IN ANY POSITI 
THE LOOSE PULLEY LUBRICATOR. 

For Reporte of eminent pap and Particulars apply | 

TRIER BRO oy MANUFACTURERS, 


19, Gt. George St., Westminster, London, S.\ 
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TA A RE A TE | : 


SE KRIS 20, | HEPBURN. ~& GALE, Limited, 


66, 57 & 6.1, TANNERS & MANUFACTURERS OF 


HIGH ernEr 1 \LEATHER MACHINE BAN DS, HOSE PIPES, 
WATERPROOF PUMP LEATHER, 


AND ALL LEATHER ARTICLES FOR ENGINEERS’ USE. 
LONG } LANE, SOUT WARE, LONDON. 


3h Se geeeerey ee Fea 


LEROS 
a PATENT NON-CONDUCTING COMPOSITION 


For COATING BOILERS, STEAM PIPES, and other Steam 
Hvated Surfaces. To prevent the radiation of heat, savo fuel 
inoreage the powor of steam, and keep the stokehole and 
ongine-room cool. IT WILL AT ONGE SHOW A LEAK; 
IT CANNOT CATCH OR COMMUNICATE FIRE Used by 
H.M. Government in the Dock Yards, &., &. Throe Boilers 
covered with this composition, will do the work of four not 
covered, May he aeen where It has heen in uso for twolve 
and fifteen years. Estimates given. 4788 


F. LEROY & CO., 


Gray 8t., near Philpot St., Oommercial Road, LONDON, E. 
Griffith Street, Lower Broughton, Manchester, and South Shore Road, Gateshead-on-Tyne. 


—o 






"Helvetia" Leather Belting & Laces, 


LEATHER FIRE HOSE, 
Pump and Hydraulic Leathers, &c. 


5016 


enn Bans ner rewer 


, = we © 








PATENT “ HAGLH” 


STEAM PACKING, 


Bolft-Lubricating, durable, and of low price, for Loce- 
motives, 8 Hammers, Mining ps, ko, 


Office: 65, Watling Street, 
Works: Kenninaton Roap, Lonpon, S.E. 
Amp aT Parnapsirnta, U.S.A. 8880 


JOHN CRAN & C0., 


ALBERT ENGINE WORKS, 
LEITH. 


ORAN'’S PATENT 
SIGNAL WHISTLE 


FOR 
Steamers & Locomotives. 


Any variety of noter can be 

Hime) distinctly sounded and signals 

thercby transmitted with ease 
and facility. 


Simple—Effectlve—Cheap. 
THE BEST WHISTLE IN THE 
MARKET. 4204 
Prices on A 


VULCANITE 


Harsure Invia-RunseR Coma Co, 
Lonpon Wareruouse;: F. WINTER, 


188, LONDON WALL, WOOD STREET, E.C. 


EBONITE. -. 


HYDRAULIC MACHINERY] 
‘OF ALL DESCRIPTIONS. 


PATENT CAPSTANS, CRANES, &o., 
FOR DOOKS, RAILWAYS, GAS 





es = ae 





WZ. BER EE=ELD’S 


FOSSIL MEAL COMPOSITION 


(NON CONDUCTING ALATERIAL) 


FOR COVERING \BOILERS & STEAM PIPES. 


<pade- ‘ma Brought out in 1879; used plready by muny thousands of steam users all over the world. 
Pk TWO MEDALS AT AMSTARDAM EXITIRITION, According to teata made by Mr. D, 
K, Clark, tho eminent testing engineer, one cwt. of Fossil Meal Composition applied to 
>. Steam Pip es Which are exposed to the weather, and working day and mght all the year 
round, will kave 1h to 20 tons of best Welsh Steam Coal. Used in large quantities by 
H. M.'s Government in the Dockyards, &e., afler RECENT trial in competition with all 
other Coverings used hitherto. Bev Ke ‘port of Trial in issue of Sept. 21st, 1883. 


21, LIME STREET, LONDON, E.C.; and 
A. HAACKE & CO., 72, REGENT ROAD, LIVERPOOL. 
SOLK AGENTS :— For South Walos and Monmouth: W. 


H. CULLEN, 2, Gordon Road, Roath, Cardiff. 
For Se otlund ; GEORGE BLAIR, 36, Buen Street, Glaxow, h254 


KEENAN’S 











For covering Steam and 
Liquor Boilers, Steam Coppers 
Pipes, &o. 

It prevents the radiation of 

heat and condansation of steam 
and effocts a large uavinig in fuel 
and labour. It is the only Com- 
wsition not affected by the 
Veather or Wet, and is the 
only effective non-conductor, 
It adheres to vassels of every 
shape and in every porition, 
without any external castings. 





MARK 








For Samples, References, & further 
Partioulare, apply to 


MATTHEW KEENAN, 
SOLE MANUFACTURER, 
_ ARMACH WORKS, TREDECAR ROAD, NORTH BOW, LONDON, E. 


lication. 











LOCKWOOD’ Si IMPROVED PATENT DOUBLE-ACTION METALLIC PISTON PACKING 
RINGS azanzvnSPRIN G. 


WORKS, WHARVES, 
. 1 x MYHE BPRING RINGH HIMPLE and EFFICIENT, and deal } to 1} ( Visthact actic t} 
W AR E H OUS E S, A N D O T H E R T packing rings vatwarianeniniat the walle of the a ‘lider, and tie otha ‘to pie one rligs apart agaiust es Ale ve Lohge® A 
PURPOSES. No inclined plane required in ringy. 





ENGINES, BOILERS, AND GENERAL MACHINERY 


W. L. WILLIAMS, 
2, WESTMINSTER CHAMBERS, 
LONDON, S.W. 


GREAVES'S BLUE LIAS LIME 


And PORTLAND CEMENT. : | 
GREAVES, BULL & LAKIN; 7 


| 4) 
Dolivor the above and Roman and Lias Cements to : 





me ag 


=i \\ meer i 
¥ me ll sty 


Ti 


an tt of London boat, rail, or cart; and to 
a | rt of the ingen by rail and boat direct 
from thoir ae l 








ie HA 


Stockton, Wilmoote, and Harbury Works, A 
tt Ula 


Ciel Oo WABI nay 
ice AUTH WHARF’ PADDINGTON, W. 6170 
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<o\ WEBB & 3 & SON, 
\ TANNERS, CURRIERS, 


GLOVE AND _— 









Price Lists and Terms on application. 


TUCK’S PATENT PACKING’ 


For Steam Engines, India-Rubber Valves, &c. 
TRADE NARK, 


TUCK & CO., LIMITED, 


Reg to call attention to the 
apnoxed ‘Trade Mark,” which 
(uture wil) appear  upen 
each Jength af TUCK'R PATRNT 
*, PAQKING, as also upon the 
age) Valven (xunrantewl quality), 
Bheet India. Hubber Bustle: 


Contractors to the 
Admiraity. 





8698 
LONDON: 16, Camnon 81,, F.C. Lrvgrpoor: 42, CHAPRI 
Sr. Carbirr: 108, Bute Docus. Worns: LAMBETH. 


ROBT. ROB S O N's 











i, GRAINGER STREET WEST 


WCASTLE-ON-T 


WILLIAM WILSON, 


BOILER MAKER, 


LILYBANK BOILER WORKS, GLASGOW, 
(Estrasuisuizp 1852, i: 
Having romodelled his Works and erected newest and 
moet approved machinery, manufacturea every 
description of 


IRON AND STEEL BOILERS 


of the Highest Class and for any required prossure 
Speciications, Natinuitas, and diustreittons a Boilers hurnishet 
on apydnat 4766 
Lowpom Herngagxtative' HEN RY c OLEY, Manaiun House 
Chambers, 13, Queen Victoria breast. Et. 


RICHARD'S PATENT 


STEAM ENGINE INDICATOR, 


Sole Manufacturers in Scotland : 


HANNAN & BUCHANAN, 


75, ROBERTSON STREET, 
GLASGOW, 
ALSO MABEKS OF 
Bourdon’s Patent Pressure 
Vacuum and = Conpound 
» Gauges, Engine Counters, 
Engine Telegraphs, Redu- 
cing Gear for Indicating 
We Engines, Salinometors, Ther- 
momoters, Lever Clocks, rr 


MECHANICAL 


BOILER a 
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WU 
From Messrs. SPILLER & CO., Cardiff, 


‘8ip,—We have found your boller Clear or, that wo 
have had on trial on one of our boilers for the past, 
threo months, satisfactory, and we should be glad of 
youraccount. You will please furnish us with Katimates 
for fixing one Cleaner on each of Three New Boilers,” 


HORATIO NELSON, 


Sole Agent for Great Britain and Relyium, on 


LOCKWOOD & CARLISLE, Eagle Foundry, Park, Sheffield, |®%, WORSHIP STREET, LONDON, E.0 


XX 


PORTABLE STATIONARY. TRACTION 







& WINDING ee 2 


see 36 


AGRICULTURAL MA: HINERY & IMPLEMENTS pages 
SUITABLE FOR 4:1 COUNTRIES 


NEW LIGHT DRAUGHT vaine 2A 
SHEAF BINDER aes SE 


sag Sertuccate IRON Wont, GRANTHAM, 
+ 84 Lomaarn St. LONDON& CAPE TOWN | 


Telephone No. 1204, aaa 4865 


GERMISTON IRONWORKS PETERSHILL ROAD, GLASGOW. 





: 2VARROL BROTHERS. 
Engineers and Smiths, 


ON & ; STERL BRIDORS, ROOFS i CRANES. 


Et. DAGLISH & OO., St. Helens, LANCASHIRE. 
ESTABLISHED 178, 





a OF SR 


a COP PER“! 


CHEMICAL ‘MANUFACTURERS PLANT, GLASS ANT, GLASS MACHINERY. (&e. 4239 


SK 


ee eetmamatte fete a olden nd 





W. M. fe 


SHEAF ISLAND WORKS, SHEFFIELD. 


SPECIALITY 


WROUGHT IRON 
Parallel 


VICES, 


With solid Steel 
Box, 
covered when Vice is open. 





8 inch Jaws. 
130 ibs. 


No. 4127—3, 
Av. Weight 24, 


34, 4, 


4h, 6, 5h 6, 7%, 


27, 388, 42, 56, 60, 100, 


ENGINEERING. 


BAITHE THAMES BANK IRON COMPANY 






ant 
which keeps Screw 


fAws,.8, 1884. 


UPPER GROUND STREET, LONDON, 8.E. 


HOT WATER BOILERS, 


PIPES AND CONNECTIONS 
IRON PIPES, &c., for Gas and Water Works. 
HOT-AIR APPARATUS ERECTED OCOMPLETH. 
THE LARGEST AND MOST COMPLETE STOCK IN THE TRADE. 
Catalogue Gratis. Illustrated Price Book, Thirteenth Edition, Price 18. _ 


CLAYTON & SHUTTLEWORTH, 


Stamp End Works, Lincoln; and 78, Lombard Street, London, 


Ea. The Royal Agricultural Society of England have 
awarded every FIRST PRIZE to CLAYTON AND 
SHUTTLEWORTH for PORTABLE and other 
STEAM ENGINES since 1868, and PRIZFS& at 
every MEETING at which they have oom- 
peted singe 1849. 


Steam Engines, Portable and Fixed. (Ov ‘er 21,500 Sold). 


For Coals, Wood, Straw, and every kind of Fuel, 


Thrashing Machines. (Over 19,500 Sold). 


Straw, Corn & Hay Elevators. Chaff Cutters for Steam Power. 
Grinding Mills. Saw Benches. Traction Engines, &c. 


Gold Mcdile-us and other Prizes have 
been awarded to 
CLAYTON AND SHUTTLEWORTH 
‘at all the important International 
and Colonial Exhibitions, including : 

London, 18571 & 1862 ; 


Paris, 1855, 1867, & 1878 ; 
PORTABLE STEAM ENGINES. | Vienna, 1857, 1866, and 1878. 


_ Catalogues in English and in all European Languages free on application. s1os 
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en ee os RE 


GOLD MEDAL and First Class Certi- 
a al at the Calcutta International 
Exhibition, 1888-4. 


THE ONLY GOLD MEDAL 
awarded for 








“EUREKA” GAUGE GLASSES. 


We bey to call your attention to our RUREKA Gauge Glasses, which are unequalled for 
DURABI ILITY having been tested up to 8,900 Ibs. pressure to the wquare inch, 
They are made porfectly parallel, and will bear uny variation of temperature. They will 
uot change colour. — 10; 
THUS TIEMoNIA LT. 

From Messrs. Kaston & ANDERSON, Erith Iron Works, Krith, Kent, 

“Tho Gauge Glasses you sent us were § inch diain., and about j inch bore, and stood 
from 2,400 to 5,900 lbw. per square inch bursting pressure. We want them stronge 
than this. If you think inch outside diam. and 4 inch bore is likely to stand a higher 
preasure, please send us a dozen such glasses, say 14 or 18 inches long, as you prefer.” 


INVENTORS AND SOLE MANUFACTURERS: 5082 


TOMEY & SONS, Tay Glass Works, Perth, N.B. 


WALKER’S CORRUGATED IRON WORKS. 





IRON ROOFS, WORKSHOPS, STORES, 
COTTAGES, CHURCHES, SCHOOLS, &c. 


FOR HOME OR EXPORT, 
ESTIMATES and DSSIGNS on application to 


M. H. DAVIES 2856 
GRANGE ROAD, BERMONDSEY, 8.E.—Estasiisrep 1829, 


~s MURDOCH’S PATENT 


ae COMBINATION GOVERNORS. 


ji SENSITIVE, POWHRFUL, EFFICIENT, 

ii RELIABLE, DUKABLE, COMPAOT, 
EASILY DRIVEN, EASILY ADJUSTED 
to speed deeitod while running. 


Prices and partioudars to be had from 


Wi. MURDOCH & CO., 


20, CARLTON PLACE, 
GLA SGOoOw . 


MAKBRS ALSO OF 4817 
SILVER’S MARINE ENGINE GOVERNORS. 








Aus. 8, 1884. 
.x; 





i. MARTIN & CO. 


PATENTEES AND MANUFACTURERS OF 


SMOKE CONSUMING FURNACE DOORS 
AND GRATES. 


Thousands of Furnaces have been fitted with these 
appliances and are working successfully. 


N.B.—THE PATENT FOR MARTIN'S FIRE DOOR 
WAS PROLONGED JANUARY 20th, 1881. 














Paks Sate, 


_HONGITUDINAL sECTION=~ ee 


ARS \RS ‘RD. 


THE HUNSLET ENGINE COMPANY, 


LaE DS. 
LOCOMOTIVE 
TANK ENGINES 


Of all descriptions and any size, for 


Iron works, Collieries, Contractors, 
Docks, Manufactories, Branch 
Railways, &., &. 
eed somaved for any circum. 
to suit any Gauge of 
Rallway. 429) 


ARRANCEMENTS MADE FOR HIRE 
On Purchasing Lease or otherwise. 
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CORRUGATED OIL-CANS, 


WITH PATENT FEEDHOLE. 
These UOll-cans beside effecting « great maving in Ot) ovar all 
others are niuch atronger than cast. 


Bample will be Jorwarded Post Free on receipt of Se. in Stamps. 
SOLE MAKERS— 


JOSEPH KAYE & C0.. 93, HIGH HOLBORN, LONDON, W.C. 
___ AND BANK WORKS, KIRKSTALL, LEEDS. 4600 


LYNN'S IMPROVED AUTOMATIC HAND and STEAM 
STEERING APPARATUS. 


This Machine Js the atrongest and most conmypat at 
present ju the market, 

Care bax been taken fo enboly avery known im 

rovement in dite conatruction, so that we have no 
venitation in offering it as « perfert Hand and 
Bteam Steering daer 

Particular attention has been given to the Mand 
Gear (which has been vompletely overlooked by trot 
other Makers) ‘Thais part of the Machine hiss been 
pronounced unequalled for power and quick times of 
action hy Qaptaluaand Offcers who have triad it at sen 

Tt will be observed that we have adopted the Double 
Hettenl Wheel «yates of gearing, inwhich bus kleah 
nnd nowe wre alot completely diapaenant with, ana 
they cuinot be surpassed for atrength and durability 

We nlso beg to draw attention tothe coninon Chain 
Barrel which we fit, the Chia lend from the andor 
alde, Brom prac tienl experience we kriew thidte bea 
More wbablearmengement than the PrtchChuan Bhees 
commonly in nee. over which the Steering Chatie are 
linthle to slip—being therefore a suurey of danger 

ThaQear fa pertectiv witonntic, the Rnygine reapond 
ing to the action of the Stecramian inatantly in either 
direction, wo that as good a course cap be steered by 
Bteatn as by Hand powrt 

The economical working fe suother conaplcious 
feature in (ita Machine, only 20 revolutions ot the 
Kngine beaatrage Tevesnn! \ to put the Rudder fran "hard 
over” to “hurd over,” ae compare with 120 to 180 tn 
the Worn-eand-Wheel typo of Geara tn use: conse: 
quently there is n wrest saving in Ateat, and wear 
aud tear are reduce ton minions, This will alao 
De found als antageous do ate ue an Compnxs Course, 
only half a resolution of the Engine either way berny 
authoant forthe purpose, sithough we recommend the 
wee of Hand power only ataes, whieh (in thia Machine) 
haa bean proved to aawer the purpose admirably, re 
serving tho Mteam power fur rivers and narrow chausniels 

Every Machine ta fluished [1 firat-class atyle, and 
fully tried under Stewn before leaving the Works, 
and the Materia und Workmanshtpare guaranteed 
tor Mix Months, aatn Marine Engines, 
These! Upper Bridgetecarsa applied when required 


Inspection under Meum at the Work is Bie 
BOLE MAKERS 


_JOHNLYNN & CO., 


8ST. LUKE'S ENGINE WORKS, 
BUNDERLAND. 
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ENGINEERING. 


THE FARNLEY IRON COMPANY, LIMITED, 


FARNLEY, near LEEDS, Manuficturers ot 









4792 


SCRIVEN & CO. 


(Late BCRIVEN & HOLDSWORTH.) 
LEEDS OLD FOUNDRY, 
MAISED LANE, LEEDS. 


SILVER MEDAL, ena es 1882, 


LABOUR-SAVING MACHINE TOOLS 


SPECIAL APPLIANCES 


YOR 
Iron Ship Builders, Engineers, 
and Boiler Makers. 










4750 





PRICES AND PARTICULARS ON APPLICATION, 





MULLER'S 
PATENT CAS CENERATOR AND 
CAS ENGINE COMBINED. 


For power in wll place whem Cou 
(aan eaniteot lee dial 
The Kngine makes the Gas by which 
ft madriven, 
Bend for Muatrated Catalogue by 


H LL MULLER, BIRMINGHAM 


MULLER’S ALPHA 


PATEN1 


GAS-MAKING MACHINE. 


Gara produced without fire ar heat, 
Por Lighting all places where Cus! 
Gas is unobtamable 


Bizes, lu tu 500 Lights and above. 


Prices, 16 GUINEAS upwards, 


Miulicr's Alpha-Gaabercificiga Mtwchine, 





Machine Miltor ad facre legacy dite Alphit! Maquinas de Muller para hacer gue 


Kile produit de gaz) atas fen ef ania Brzeugt Gas ohne Feiner und ote Hitse { tiphad 
chaleur Elle sert a éclstrer tous los en | Zum Frlewehten von dite an denen kein Produce gas ain fuego ni calor | Sirve 
Miolta of Don ne peut ae procurer da gas deo Roublengas 2b Dalen dst per nicl baygernn ete (pit di pissed 
charbon bor 12 bis MW Brenner Propurctohatae gas deo wrbon 

Types , dell A500 beos et au dessus Prem: 18 Qiineen und dardher. Tipo, dele 4 500 ine heron y ita, 

Prix’ A parth ie 168 guineas, Muller's Gaterzenqer und Gasmaachine Precia’ & partli de 1f guineas 


Generadar de gaa, Unido con una maquina 


Géndrateur de qazet machine d yar reunts 
de gas, putente de Mudler, 


fatente Midle) 


Machine motoee pour tous les endroits | 
O0 Jun at ya gas he Charhon 


Tamachine produit le gas quo la inet en 
tnanVetearnt 


Demamier dea ettalagues vlustréa a | 


| 
WoL. MULLER, BIRMINGHAM. , WOT. 


rereinigt, 


Kraftmaachino fur Urte oline Gas-fab- | 
rik Maquing niotors par todas lon putts an 


Din Mascline bergitet das Gas welches TUCO hy bay gas de carbon, 
nle hi. Bowowungy actzt La maéquing produce el gas que Ja pone 
440! 


Preurerreichnime auf Verlangen og SH ubarcha, 
bezirhen eon Pidanse catdloygos iluatrados a 


JL L MULDER, BIRMINGHAM 


MULLER, BIRMINGHAM. 





ARROLS PATENT PORTABLE 
HYDRAULIG RIVETTING MAGHINES, 


FOR 


Land and Marine 


BOILERS, 


WACON 
Undercarriages, 77] 


GIRDERS, 


GAS-HOLDERS, |. > 
SHIPWORK, 


&e., &c. 
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For al! information and Prices 
(™) 


apply to 
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SOLE AGENTS, 


W.F. GILMER 


& GO., 


ENGINEERS, 


Iron Merchants and Contractors, 


HAMBURG CHAMBERS, 


QUAYSIDE, 


NEWCASTLE-ON-TYNE 


+ . 
=, 
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LARGE NUMBER IN USE AT HOME 


4004 


AND ABROAD. 
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OF EVERY DESCRIPTION 
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5 |leud, It is Less Liable to Re ples va to Solid Head 
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Ave } fy have been Successfully Used 
Sal ond Is ce as Strong 2s : AND SPRING. in Hot and Oold ater 
aa any other of tle Same = _—— Pump Buckets. ‘ 
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Certificates & 2 Gold Medals, & 2 First Olass Certificates & 2 Silver Medals. 


PRICES 


THAMES AND MERSEY 


LUBRICATING OILS. 





2Orr MAKERS 


_RUSTONE f PROCTOR & C° @LINCOLN 


Trade 





~ PRICE’ 5 ‘SPECIAL GAS ENGINE OL, 
Strongly recommended by Messua. 
OrossLeyY Bros., Lrn., MANCHERTE! i, 


PRICE'S COMPOUND ENGINE OIL, 


For Marine Engines and Locomotives. 


PRICE'S SHERWOOD SPERM OIL, 


For Gencral M achinery. 


PRICES CYLINDER OILS. 
_ PRICE'S BELMONT SPINDLE E ol. 


PRICE'S RANGOON OIL. 


As cocommicnded by 
THE WAR OFFICE AUTHORITIES 
=| ‘' For the prescrvation of SmauL ARMs an 
Articles made of mets) from exidasion© 
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vNE & ne N'S PATENT STEAM NAVVY. 


Unapproachable by any other machine for handiness and efficiency in work, 
Requires me men and a bey tu drive the Engine and guide the Machine ; prcnyan nd delivers in trucks the hardest clay and material 
known (not being ruck), at the rate of from 400 to 600 cubic yards per day‘— Full details, with prices on application te 4656 


_ SHEAF IRON WORKS, LINCOLN; OR 20, BUDGE ROW, LONDON. 





Price Lists on agnlication to 


PRICE'S PATENT CANDLE COY., LIMITED, 


High-Pressure, Superheated Sam I rag ag 


| 120,000 HP. ALREADY SUPPLIED, |pRick & TILE MACHINERY, 
bc All TESTED to 300 Ibs, PER SQUARE INCH. a 


BRICK PRESSES AND 
PATENT DRYING SHEDS 
. 7 A Forhome use & forexportation 
ee | Tie Important Improvements. Oonsiderable Reduction in ee 
ee j Number of Joints, Made entirely of Wrought Iron Tubes. 
Greatly Enlarged Steam Space. licity of Oonstruction 
and lS Economy of Fuol mt Space. Portability. 
conomy of Freight and Transport. 


SAFETY, ECONOMY, 
DURABILITY, ‘=~ 















eli" 5047 MIDDLESBRO’. 


IMPROVED HAND- WORKING TAPS 


JOHN H. WIDDOWSON, 


(16 years Manager at Sir Joseph 
Whitworth’s and Co.) 
ENGINEER, Manufacturer of Screwing Ba deen 
Working and Machine Taps, &v., to Whitworth's 


Numerous Testimonials after 10 to 15 years’ use. 


Price Lists, with Testimonials and full particulars on appli. 
cation to the Manufacturers, 


2 THE Standard Threads and Sizes, 
YW Britannia Ae Ordsall Lane, Salford, 
5. BARROW SHIPBUILDING CO’. Deeg eee 
Omeiial PRIcB ira FRRE ON APPLICATION. 
waite : (LIMITED), 
BARROW-IN-FURNESS, 
OR OF TIIB SOLX LONDON AGHNTH, 4706 


eee yee 
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H. M. WILSON, 


MA RIN Fi & GHIN RAT ENGIN By Bik, 


BLYTH Se ee AND ENGINE WORKS, BLYTH, NORTHUMBERLAND. i205 
SHIP REPAIRS, so. a 


, JOHN BEDFORD & SONS, LION WORKS, ‘SHEFFIELD, 


MANUFACTURERS OF 





i 
= roa aw 
CENTRIFUGAL PUMPS 
PUMPING ENGINES, 


For Docks, Circulating Purposes. 
Salvage Work, &c. 


Tho cheapest and most Eficiont Pump in the Market 
From Nowest and most Improved Patterns. 
Srroianitins: Centrifugal Pumps, Buking Machi- 
nery, Leather Dresalty sachinery, Hydraulic Prosscs 
and Pumps, Hydrau te Cranos, Accumulators, Hy- 

draulic Rivetters, Lifts of all kinda. 


DRYSDALE & 6C0,, 


BON ACOORD ENGINE WORKS, 
GLASGaow. = 1031 





Apvantauts.— The weakest parts of other 
ratchet braces are strengthened in this tool. The 
tecth are well protected, and cannot be broken or 
be clogged with dirt. The étrain is sustained ADVANTAGES. —/t works easily. It works quickly, and will 
by all the teeth together. /t is cheap. not clog, /t is strong, and cheaper than the ordinary Clyburn. 
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STANNAH’S PATENT - | BOILERS 


ORANES 
= PENDULUM PUMPS AND PUMPING ENCINES | Ske 


Are the SIMPLEST and CHEAPEST for Boller Feeding, Mining, and all other purpoecs. Every very Pump tested | FORGES 












a= AND SILVER in steam and water before leaving the Works. Beat aaa = Werktuabehip Guaran FANS 
 BARRHEAD. war — THOUSANDS IN USE AT HOM . GAS ENGINES 
” ie SINGLE ACTING. _ DOUBLE ACTING, 
SCOTLAND. ee iia] a] tal ‘al ‘al © | | Le eal a tas | al nl [Eee 
P ter 
y \Uieos Dlamet = Ae 60 _ m an 300 : LIF TS 
Hr. tills ilor : . 21 - PULLEY BLOOKS 
ver, extra.. 
For ENGINES Pricesd/d London. (24 15 (2851 £7 [£10 lato t8 PUMPS 

















mn All Pumps fitted with gun-meta! plun and — —— otherwise ordured. A ee number aca in 
mA = stock. ' Catalogues vith feotimonials and full directions for fixing on application. PRESSES 
mf MACHINERY, WELL BORING 


Steam J, STANNAH, knginoor, 20, SOUTHWARK BRIDGE BD., LONDON, 8.8, | roots 


Hammers, ee See ae i as a ae 


“THE CALEDONIAN TUBE COMPANY, 


Established 1844, ease iter arr GH, NEAR Se eres 








ILLUSTRATED PRICE LIST 
OF 


TOOLS, PLANT, &c., on APPLICATION. 





were 


IRON «STEEL BOILER TUBES 


HARDINGHAM’S PATENT SECTIONAL BOILER. 


Manutacturer of High Cass (ANNULAR WATER. nee SYSTEM). 


STEAM ENGINES, for Mills, Winding, and Pumping 
STEAM HAMMERS, Hand and Self-Acting Gear. 
STEAM WINGHES. Now Improved, 

STEAM PUMPS, Compact Design 4067 
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ETNA WORKS, fu 
SMETHWICK, 


turers of every ish 
Near BIRMINGHAM. dence Cogt ot : ] 
4 
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Castand Wrought Tron 
Tanks, Putiflers, Con 
deimern, Rerublersy, Ke 
tort Lide, Croan Bars aud 





Screws Wrowght Iron Bollera Ht ot fin mm 
Manufacturers fur Btationary, Portable, and | if i 
f Marine Bogines, Sugar Pause “ i 

0 Coolers, Clarifiers, Punts, Rust | 


Bidges, Girdera, Roofs, Claternus, 
Vit Tanks Meltans lets, Crucibles, 
Balt Pane Areb ave nange Kole, 
aul every deweription « General pron 

















: } k 


" it il 


=————————————=>>S>—=—S= 


Ww ork. EEE AN2d 


Drawings, Specifications, and 
Estimates Supplied. 
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MATHEMATICAL INSTRUMENT 


e MANUFACTURER 


To H.M.'s Government, Oounc!! of India, Sclenoe and 
Art Departmont, Admiralty, &, 


Mathematical, Drawing, and Surveying Inatramenta 
of overy deacription, of the highest quality and finiah, 
at the most moderate prices. 4882 

Price List post free. Engino Divider to the Trade, 


Afidress: GREAT TURNSTILE, HOLBORN, LONDOW. W.0. 
“KGearea” = WESTON'S 

Lt NEW 
“PATENT GEARED” 


PULLEY =" EFFICIENCY---- ECONOMY_-ACOESSIBILITY-- EOGMPROTIIESE GLC W001 


BLOCKS. |.:2.2:-} Mr. G. G. M. HARDINGHAM, 191, Fleet St., London, E.C. 


_ CO er ne RR TT RT eee -_ eon Seen 


THE CHEAPEST AND BEST 


Sa STEAM ENGINES AND BOILERS fyi 


In the Market are Manufactured by IN 


LANE & REYNOLDS, ite 


Cranbrook Street, Old Ford Road, London. }. 


BE Telegraphic Address: “ LANNOLDS,” London. 3 i 








. i a 

















ete ne rt ee 


The Now “ Patent Geared” Blocks 

arc manufactured with great care, and 

of the best matenals throughout, and 
are IN CVeEry sonsy 


HOISTING MACHINES. 
With the ‘' PATRNT Geargy" Blocks 
a man can lift from 2,000 tu 4,000 Iln., 


belng two or three ‘times the lifting 
powor of the mie, pimerentia} Blocks. 


ILLUSTRATED "PRICE LISTS FREE 


ON AFPLICATION TO TUB 5090 


SOLE MAKERS: 


d ri CROWLEY &CO., Sheffield, 
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SPECIAL TERMS TO SHIPPERS AND 
LARGE BUYERS. 





PRIOE “LISTS ON APPLICATION. 
ESTABLISHED 1848. 4067 
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Aue. 8, 1884.) 
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How to Apply for a British Patent under the Patents Act, 
1883; a Manual of the Amended Patent Law. By 
THOMAS WILKINK, London: Charles Gilbert, 1884. 
Hiruxrro books on patent Jaw and practice have 
heen of two claases; first, those written by barristers 
and eminent patent ageuts for the use of their own 
class, and second, those written by patent ugents 
for circulation among intended patentees. It is 
seldom that these latter have any other purpose in 
vicw than to extond the authors’ business connection, 
and those who consult them with the idea that they 
will be able to tind in them clear instructions as to 
how to obtain a patent without omploying an agent, 
are always disappointed, Whether the proverb 
which says that a man who is his own lawyer has a 
fool for his client, be applicable to patent matters 
or not, i4 a point which it is scarcely worth while to 
discuss at the present time. Many of the provisions 
of the new law were exprossly drawn go as to admit 
of personal application on the part of intended 
patentecs, and it is certain that now that the fees 
payable to obtain a patent are reduced to four 
pounds, many persons will grudge to pay an equal 
or greater sum for the services of a patent agent. 
Mr. Wilkins’s book belongs to neither of the two 
classes we have named. Ho is not a patent agent, 
but a patentee, and in laying his knowledge of the 
subject before his readers he has nothing to gain, 
but everything to lose, by ambiguity. His! shine 
is to explain the stops to be taken by an inventor 
to obtain protection for his ideas, and much of the 
advico he offers may be of service to those whose 
means give them the advantage of being able to 
employ skilled assistance. No patent agent can be 
an expert in all branches of science and manufac- 
ture, and hence he must often be dependent 
upon hia client for his information. If the chent 
have clear ideas as to the end to be served by a 
specification, and the requirements of the law, he 
will put the matter before his agent in a more in- 
tolligible form than if he is ignorant on these points, 
and the result will be to his advantage. Beginning 
at the firat inception of an invention, the author lays 
down the course to be followed, warning the in- 
ventor of the dangers to be avoided, and explaining 
tho principles by which his course is to be regulated. 
He first advises him, before applying for a patent 
and after reducing his idea to practical form on 
paper, to make a thorough search as to tho novelty 
of his invention, and, to aid him in this, the work 
contains, amongst other valuable information, a 
liat of places, at which works, published hy the 
Patent Office authorities, are daily accessible to the 
public free of charge, and also a price list and key 
to the abridgments of specifications of inventions 
already published. The applicant should then, 
kupposing that he is satistied as to the novelty of 
his invention, apply for a patent. Wo would point 
out as one objection to this method of procedure 
that, should two independent inventors make the 
same invention at about the same time, he who first 
applies for a patent, if the eeu is subsequently 
granted, has an exclusive right to the invention, and 
that, by making a search bofore his applicatian, the 
inventor undergoes a chance of losing his invention. 
Now that the stamp duty on tho provisional specifi- 
cation is reduced to one pound, it would probably 
be better to risk the Joss of that than the invention. 
The description of what may be epee follows, 
and although quite accurate, might perhaps have 
been made clearer to persons not accustomed io 
thinking exactly, by means of a fow illustrations. 
The author's ideas of ‘‘ one invontion only” do not 
appear to agree with those of the Patent Oftice 
examiners. This phrase is difforently understood 
in different countries§ and it is not yet certuin what 
the English office will ultimately accept as tho in- 
vention. Up to the present the examiners have 
had matters their own way, but it ia impossible to 
say what modifications will be introduced when a 
fow appoals have been carried to the law-ofticer. 
Although tho title of the work makes no allusion 
to foreign patents, yet a good deal is said as to 
obtaining protection in the United States and on 
the Continent. The na is advised that he 
should apply for other oreign atents within a few 
days of paying the United States final feo. It 
would, we think, be preferable to arrange the 
applications su that the patents afterwards granted 
in, say, France, Germany, and Belgium should 
bear the same date as the United States patent. 
In giving the duties of the examiners, the author 


omits to state that they examine pending applica- 
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tions, and roport whether two or more of these 
appear to them to comprise the same invention, wid 
if Bu, give notice of this similarity to each apple 
cant, After some very useful information relating 
to the procedure of applying for a patent, and to 
the drawing up, &c., of the specifications, the 
author concludes by giving most of the important 
forms and other documents likely to be required by 
wn applicant, patentes, assignee, or licensee, in- 
cluding those having referenco to notice of opposi- 
tion to w grant of letters patent, application to 
amend spucification, and opposition to amendincnt, 
assignments, licenses, compulsory licenses, renewals, 
and enlargoment of time, &c., which are filled in 
aud interpolated with other valuable information 
relating thereto, 

Notwithstanding the few inaccuracies that we 
have pointed out, this little work will be of great 
korvice to all interested in patents. It is printed 
in large clear type, contams a sufticiently copious 
index, and should obtain a large circulation among 
the large class whom the new Patent Law is designed 
to benefit. 















eer emery GR 


The Principles and Practice of Electric Lightong. By 
ALAN A. CAMPBELL SWINTON, London: Longmans, 
Green, and Co, 


The author of this work addresses himself to those 
who employ the cleetric lyht, or are likely to 
employ it, and to the goneral public who take an 
interest: in new A liscoveries and inventions, and con- 
sequently his task in not one requiring any deep 
resuarch or profound investigation, All that he 
professes to do is to furnish such information as 
shall enable a person of ordinary intelliyence to 
obtain w good general acquaintance with the more 
prominent systems of electric lighting, so that he 
may be in a postition to judge which is the proper 
one to adopt under certain conditions, and to 
appreciate the apecial excellencies and defects 
Inherent in the various methods of utilising elec- 
tricity for the purposes of illumination, Although 
this is not a very ambitious programme, yet it 1k 
one Which fills areal want, foron this subject there 
is w decided acarcity of books which are both cheap 
and reliable, Between the electricians who can 
only speak in their own language, and those authors 
whose knowledge of the subject is very Incomplete, 
the general public, who want a little assistance in 
discriminating between the statements of rival in- 
ventors, have hitherto found the hand-books issued 
for the guidance somewhat confusing. 

Mr. Swinton spends but little space upon the 
theory of electricity or the history of the various 
discoveries in the science. Half a dozen pages 
bring hit to the Gramime ring and the present era 
of electric lighting, and he never looks back again, 
but immediately turns to the practical side of the 
question, beginning with the system of units 
adopted at the Paris Congress, and the various 
instruments employed in their measurement, such 
as Ayrton and Perry's ammeter, Siemens’ electric 
dynamometer, and Kdison’s meter. Prime movers 
have a chapter to themselves, descriptive of the 
various kinds, and more particularly of the con- 
siderations which guide their selection under ditto- 
rent circumstances. The article on generators in- 
cludes every one which has an actual commercial 
existences in this country and no others, and thus 
the memory of the reader ts not uselessly burdened 
with facts whose interest 18 merely acientitic. This 
rule seems to have beon a little relaxed as regards 
the arc and semi-incandescence lamp, as a few are 
included which have dropped out of sight for the 
last year or two, Indeed it is a question if any 
suini-incaudescence lamp now survives except the 
lampe soleil, Six forme of incandescence lamps are 
briefly described, We notice that the Lane- Fox 
lamp is satd to have a filament of ** French whisk,” 
but we believe that the use of this material was 
abandoued by the Brush Company nearly two years 
avo. The electric lighting systems have a chapter to 
themselves, explanatory of the various arrangoments 
in voyue, and of the inany accessories in Che way of 
switches, current regulators, governors, cut-outs, 
avcondary vonerators, accumulators, and the like, and 
the work ends with a discussion of the cost of electric 
lighting, the figures being obtained from the in- 
stallations at the British Museum, and at South 
Kensington. Also from Sir William Siemens’ 
addroks to the Society of Arta, from Mr, Conrad W, 
Cooke's report to the corporation of Sheffield, froin 
Mr. Gordon's tonder to the corporation of Notting: 
ham, and from Mr, Octavius KE. Coope's letter to 
the Times, It would have been well, we think, if 


pone of his preface. 
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the author had supplemented these figures, which 
are favourable to cleetric lighting, with the infor- 
mation that the illumination at the British Museum 
and at South Kensington is decidedly unsatisfactory, 
and that the other rchemes, except Mr, WOpe's, 
were baaed upon a much longer perod of bumung 
than can usually he obtained, 


Jt will thus be seen that Mr. Swinton fulfils the 
é He describes the very 
atest, inventions in all departments of clectric 


lighting, and docs so in language that every one can 
understand with reasonable application : hig book 
is ontircly free from padding and from any prejudice 
In favour of particular manufacturers, und should 
meet with the appreciation of the class of readers to 
Whom he addresses himself, 
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THE EBBW VALE TRON AND STEEL 
WORKS. 

Tiese works, of which we publish a general plan 
on the following pave, and the industries allied 
to them, form one of the most extensive and im: 
portant business enterprises in South Wales. 
They were commenced by Jeremiah TWomfrey, 
who came into South Wales from Staffordshire, 
He was of the same family as the original owners of 
Perrydarren and Tredegar Works. In 170 the 
Harfords became the proprietors, and in 18)6 pur- 
chased from Foatherstone and Monkhouse, the 
owners of Trodegar Works, the Sirhowy property. 
The Harfords, prior to coming to Ebbw Vale, were 
part owners of another iron works in conjunetion 
with w Mr. Hill, who was the founder of the 
Blaenavon Works. Messra. A. Darby and Co. ac- 
quired the property in 1844, and im 1848 annexed 
the adjomiuny Victoria Works. The latter had been 
commenced by the Monmouthshire Tron and Coal 

Jompany in 1836, Mossrs, Darby and Co. subse- 
quently added the Abersychan, Pontypool, Bundon, 
and Abercarn estates to the enterprise, and finally 
in 1864 the whole wags converted into a limited 
company agit now exists. We beheve that Mr. 
Darby, the principal partner in A. Darby and Co., 
was also the chief proprietor of the Coalbrock- 
dale fron Company. Previously to the opemmy of 
the tramroad to Newport. in 1879, the pig iron Was 
conveyed to port on mules. : 

A few figures relating to the extent and production 
of the various branches of the company have been 
prepared for the information of the members of the 
Institution of Mechanical Engineers who visit the 
works to-day, and from these we reprint the follow- 
ing data: 

Mineral Properties. 











Acres, Total, 
Ebbw Vale Freehold 2ROO 
" . . Leasehold 2200 
DOO) 
Abersychan Freehold 60 
7 we Leasehold 1750 
aoe ALBIG 
Pontypool Leasehold 2 2, 200) 
Ls ( Freohold 820 
Abercarn { Leasehold = 7300 
—— 1,20 
Seees -s 
10,030 
Collicris, 
Lhbw Vale; Tons, Output in Tdsy, 
Ebbw Vale 864,200 
Sirhowy 247 100 
Vietorin Is83,044 
Wirunlly yd 28,14 
_ 1,055,202 
Abersychan cH ee 
Pontypool . 74,004 
1,486,021 
Coke made T883, 
Tons. 
Mhbw Vate 208,097 
Pontypool Papers S| 


Abersychun 33,000 


YTB BNE 


The entire coking plant is equal to aw produetion of 


340,000 tons per anita 


Rrich a Matrle 1883, 
No, 
5,438,644 


HP EOTy 


Kbbw Vale 
Abersychan 


H,V57, 71 


Tron and Steel Works, — Production US8X8. 
Piy Iron and Spicyeleisen. 


Tons. 
Ibbw Vale 161, 8td 
Pontypool .. Eat 
Ahbersychan Pudi 


212,412 
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&c., falling down on the men below. The bricks 
and olay are lifted in wooden tubs by means of a 
amall steam winch. For lifting the scaffold the 
chain is taken off the tub and connected to the four 
chains on the scaffold. When the latter is lifted 
to the required height, four pins are put spine 
staples on the acaffold, their ends resting on the 
brickwork. The checkered work and flame flue 
are built after the lining is completed. : 

At the opposite end of the blast furnaces is an 
engine-house containing a blowing engine of the 
ordinary beam type. The steam cylinder is 72 in., 
the blowing cylinder 144 in., and the stroke 12 ft, 
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They are all gas-fired, no provision being made for 
coal, Near these again, and convenient to the 
rails, on which the Bessomer ladle oarriage is 
brought from the furnace, are two cupolas used for 
assisting the furnaces when enough iron is not got 
from them, and for working up pig made on 
Saturdays or Sundays. A ateam lift with overhead 
cylinder raises the materials for these cupolas. 
Ascending to the higher level on the hillside 
immediately at the rear, we find that a rail- 
way brings the coke cluse to the back of the 
furnaces. On the other sido of this railway is the 
depdt where the ore and limestone are stored, these 
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stoves, (Hor Deseription see opposite Page). 
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THE EBBW VALE IRON AND STEEL WORKS . PLAN OF VICTORIA FURNACES, 


The flywheel is 30 ft. in diameter, and weighs 
90 tons. It makes twelve revolutions per minute, 
This engine was started about eighteen years ago, 
and on the second day of running tho cast-iron 
crank broke. One of wrought iron was then 
substituted, and the engine ran very well until 
about five years ago, when the crankshaft broke 
short off in the journal at the crank end. A 
Whitworth fluid- pressed steel crankshaft and 
crank-pin were then fitted, and these are at present 
in use in conjunction with the former wrought- 
iron crank, The diameter of the crankshaft in the 
bearings at the crank end is 20in., and the length 
Sft. the total length being 15 ft. Zin. It is square 
where the flywheel ia’ blocked and staked on. The 
steam pressure for this engine is 40 lb., and it 
delivers into the same blast main as the last de- 
acribed engine, The air valves aro of the horizontal 
type with balance weights. 

At the back of this engine-house is a range of four 
Cornish boilers 40 ft. long by 7 ft. diameter, having 
a 4 ft. fluo and six Galloway tubes in each, 


materials having been brought in by a line of rail. 
placed about J5 ft. above the coke line, which is on 
the same level as the depét fluor. There are six com 
pee in the dep6t, each 45 ft. wide and 35 ft. 
ligh, From the depét floor to the charging plat. 
form there isa height of 16 ft., and the materials 
aro raised by means of four direct-acting steam lifte 
with cylinders underneath, It should be mentioned 
that the dep6t and landing at the back of the fur. 
naces are ontirely covered by a light iron roof. 

Still higher on the hillside is a block of thirty: 
throo drag ovens, which are said to have some 
slight improvements on the general form, the do- 
taila of which we did not learn, and next to these is 
another block, thirty-four in number, of earlier con- 
struction. These ovens are about to have flues 
fitted to collect the waste gases for heating the 
boilers. 

Descending to the lower ground again, we come to 
the boiler repairing shop which containg the noces- 
sary tools, and from thonce a short walk brings us tu 
the truck repairing and general carpenter's shop, 
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Here the 3600 trucks owned by the company are 
kept in proper order, and other wood-working is 
carried on, There are one or two very good tools 
here, » horizontal single saw plank-cutting machine 
being the most prominent. The work is fod up by 
a table at a speed suited to the hardness of wood. 
The saw delivors itself by an arrangement in which 
the guides are placed at a slight angle. Tere ara 
also band saws, a circular bench saw, and othor 
wood-working machines, all by Messrs. T, Robinson 
and Son, Jimited, of Rochdale. The power for 
these tools is obtained from a single cylinder engine 
placed honeath the floor, and driving tho shafting, 
also placed beneath the flooring, by means of cotton 
rope gearing. 

From here wo pass to the large smiths’ shops, 
consisting of three bays of light iron roofing 
134 ft. long and 123 ft. deep in all. Hore aro 
thirty-three fires, a small steam haminer, and wu 
balling furnace, Adjoining the smithy is a titting 
shop 176 ft. long by 40 fi, wide. In it are all 
necessary tools for keeping the engineering part of 
the establishment in repair, Rails are laid down 
tho contre, upon which one of the travelling steam 
jib cranes, of which there are several on the works, 
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ean be brought to tha tools and shift the work in 
them. Noar here again is the locomotive repairing 
shed, where the thirty-two locomotives owned by 
the company are brought when requiring attention. 

Leaving this block of workshops, we proceed in 
a southerly direction towards Victoria, where the 
new furnaces are placed. Tho arrangement of this 
part of the works is shown by the scparate plan 
which we give on the present page, About half way 
on the line the Bossener steel works aro situatod, 
and those we will deal with now, We first pasa 
into the shop containing the lathes which arc used 
for turning the rolls. They aro cight in num- 
ber, and each will take rolls up to 12 tons in 
weight and 9ft. in length. Overhead there is a 
steam travelling crane which will lift 20 tons. The 
shop engine is horizontal, the cylinder being 20 in. 
and the stroke 24in. Further on we arrivo at the 
ateel works, in which are three pits, oach with two 
converters placed opposite to cach other. The first 
pit met with on entering is the most modern, Here 
are & ae of converters of the ordinary type, cach 
capable of working 10 tons of metal. There are 
ninateen tuyeres to each, which are pierced with 
eight 4in. holes in place of the sixteen smallor holes 
used formerly, the larger holes being found to answer 
better. ‘The convertors are placed close toa build- 
ing In which there is a line of rails, upon which 
the ladle is brought from the blast furnacess at a 
sutticient hoight to enable the metal to be run direct 
to the converters by means of awinging troughs. 
The pit is 17 ft. Gin, radius, and has two sido cranes 
for clearing away the ingota and shifting the moulds. 
The centre crane hag a eingle ram of 2Lin. dia- 
motor, Tho tipping gear is of the ordinury rack and 
pinion type, worked by w horizontal hydraulic 
cylinder. The converters are lined with silica bricks, 
The two other pits aro of the old deep type, and 
have each two 8-ton converters. 

The blowing engines for this p'ant are two in 
number, one by Messrs. D. Adamson and Co,, 
and the other is Messrs. W. and J. Galloway 
and Sons. Tho former is of the vertical direct- 
acting type and comprises a pair of 40 in. steam 
eylincers, with 54 in. blast eylindors, by 6 ft. 
stroke. Tho steam pressure is 50 lb. and tho 
pressure of blast 25 1b, A Buckley condenser is 
attached and is used when water is very plentiful, 
The Galloway engines are a pair of horizontal 36 in, 
steam cylinders, 48 in. blast cylinders, and stroke 
5 ft. They are non-condounsing, the exhaust steam 
being taken to heat the feed water. Both these 
engines deliver into tho same blast main and take 
atcam from the same boilers. Close by ar: three 
pairs of horizoutal hydraulic pumping engines by 
Sir W. G, Armatrong and Co., for working tho Bos- 
semor plant and the rail mills, The steam cylinders 
are 18 in., with 44 in. rama, tho atroke 2 ft,, and 
the water pressure 450 lb, 

In the rolling mills, beside the Beasomer plant, 
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there is a of horizontal blooming engines by 
Messrs, W. and G. Gulloway and Sons geared 
3 to 1. The cylinders are 36 in. in diameter 
and the stroke 4 ft. 6 in., steam pressure 60 lb, 
There is one of Messrs. Hathorn, Davey, and 
Co.'s separate condensers with a differential pump. 
This engine drives two trains of 36 in. rolls, one on 
each side. Further on is the rolling-mill train, 
80 in. centros, which is driven by a pair of vertical 
engines geared 14 to 1, cylinders 60 in. in diameter 
and 4 ft, atroke, From the finishing rolls the rails 
are taken toaswing saw by Mesars. Kitson and Cv., 
of Leeda, and thence to the straightening presses, 
which consist of two double and one single press in 
the firat tier, and two double and two single in the 
second, A small steam hammer is also placed here. 

The heating furnaces are eight in number, and 
are gas-fired on the Siemens principle. They are 
of considerable depth, and are charged on each side, 
Hydraulic gear is used for pulling out. The gas pro- 
ducers are placed close to the stream, the gas being 
carried over a railway in a wrought-irun tube. 
The latter discharges into a culvert which distri- 
butes the gas to the furnaces, There are six blucks 
of producers with four fires in each block. The 
boilers running the steel works are thirty in num- 
ber. Of these fifteen are quite now, and have 
beon mado by Messrs. D. Adamson and Co, The 
are 30 ft. long and 7 ft. in diameter, and have eac 
one flue J ft. 10 in. in diameter, and two cross tubes, 
Six more of these boilers are on Galloway’s plan, 
and are of the same length and diameter. Another 
series Of nine‘are by the Coalbruokdale Company, 
and aro 34 ft. long and 7 ft. in diameter, having 
each two flues 2 ft. G in, in diameter. The last 
nine are fired underneath ; the others aro internally 
fired, coal only being used. 

Leaving tho steel works we pass on tv the Vic- 
toria furnaces, and on the way, wo notice, away to 
the east of the line we travel on, two engine 
houses situated on the banks of tho stream. 
These contain two pumping engines which are 
for taking back the water which has been used 
for boilors, condenacrs, water tuyeres, and, abovo 
all, for the cual-washing machinory, One is # 
Oornish pumping engine with a 60 in. steam 
cylinder, a 17 in. plunger, and a 6 ft. 7 in, stroke. 

he second engine has a 40in. ateam cylinder by 4 ft. 
stroke, It is geared four to one on the crankshaft 
and works two pumps with 12 in, barrels and 6 ft. 
stroke, Tho large pump discharges into a range of 
pipes 20 in. in diametor, by which the water is 
falls o height of about 225 ft., from intake to de- 
livery, the distance being about three-quarters of a 
mile. The second engine serves a 12 in, main, which 
is placed beside the larger one. Both these mains 
discharge intu an artificial open watercourse, which 
carries the water to a small reservoir above the Ebbw 
Vale furnaces, tho lattor boing in that part of the 
works furthost up the valley. The advantage of this 
wator-saving system has beon strikingly manifested 
during therécentlong spell of dry weather, all through 
which the Ebbw Vale Works had no lack of water, 

We now arrive at the Victoria blast furnaces, 
of Which there are two now at work, Thoy aro GO ft. 
high, 20 ft. in diameter at bushes, 8 ft. at hearth, 
and 13 ft. Yin. at top. They havo sovon tuyeres 
inserted at equal distances and a water frame for the 
tuyeroes. A tuyere can also bo placed in front if 
required. QOne furnace has a firebrick hearth and 
the other is rammed with dry ganister. Both have 
water blucks, and are rammed inside with dry 

nister round the furnace. The furnaces are 

ooped with iron in the same way as those at the 
Ebbw Valo ond, In addition to these two furnaces, 
provision has been made for two others which are 
about to be built. On the preceding page we give 
a plan, Fig. 6, of the complete arrangoment, but 
up to the present time only that part on the left of 
the line A B is complete. 

The blowing engines, two in number, are placed 
in a handsome engine-house at the end of the 
rango. Tho engines are by Messrs. Kitson and 
Co., of Leeds, and are of the vertical type with 
steam cylinders 60 in. in diameter above, and 
air cylinders 100 in. in diameter below. The stroke 
is 5 ft, The steam pressure is 60 lb., and the blast 
5lb. There are piston steam valves and circular 
blast valves. In this engine-house there is room 
for two moro engines of this type, the foundations 
for which are already laid. 

Under an iron roof adjoining is a range of 
ten Adamson steel boilers 30 ft. long and 7 ft. in 
diameter, all of which are gas-fired. The flues are 
3 ft. in diameter, and each bojler has six cross 
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tubes. There are two Berryman feed-water heaters 
which take the exhaust steam from the engines. In 
this boilor shed are two of Messrs. Hathorn, Davey, 
and Co.'s horizontal pumps with differentia] gear 
for taking the tuyere water back to a reservoir, and 
next to these is a Cameron pump for feeding the 
boilers. All the arrangements in this part of the 
works are excellently designed and well carried out, 
substantial brick shelters being provided for the 
men, whilst the engine-house has more the ap- 
pearance of a water company’s pumping atation 
than a building for housing a blowing engine. 
The depdt for these blast furnaces consists of seven 
bunkers, each 43 ft. wide, 45ft. high, and 50 ft. 
deep. ‘These are at the tapping level, all materials 
boing lifted upon steam hoists by a pair of winding 
engines with 12-in. cylinders and 20-in. stroke, 
geared 5 tu 1 with wire rope. 

To the left of the blast furnaces is the foundry 
where rolls and all necessary castings for works aro 
made. Castings up tv 30 tons have been turned 
out at this foundry, Ascending the western eee 
of the valley a line of rails takes us to the 
coke ovens, of which there are seven blocks, or 180 
in all, Six of these are on the Coppée principle, 
and supply heat by their waste gases to nine boilers, 
which are placed at the ends of the blocks. They 
supply steam for two coal-washing machines on the 
plunger principle, which are close (y They also 
provide steam for the engines requi; $d at the mouth 
of two pita close by, and also for s pumping engine 
which takes the coal washing water hack to a tank 
on the top of the machine. Provision is made 
for adding three more of these boilers. Jt should 
bo montioned that there are three steam ‘‘ pushers 
out” for discharging the Coppée ovens, 

The bar mil] is next reached on the return tour 
towards the offices. Here is a 12-in. train driven by 
an ongine with cylinders 24 in. in diameter by 30 in. 
atroke, and an 8 in, guide mill having an engine with 
21-in, cylinders by 20-in. atroke. Both these trains 
are tu be driven by cotton rope. The flywheel 
pulleys are 14 ft. in diameter and 2 ft. wide, and have 
eight gruoves, The drivon pulley on the 8 in. train 
is 6 ft, 7 in.in diamoter, whilst that on the 12 in. 
train is 7 ft. 7 in. The engine for the former mill 
will make 112 revolutions per minute, and the other 
70 revolutions. Ropes 1} in, in diameter will be used 
and the distance between the centres of the pulleys 
will be 30 ft. Rope gearing for rolling mills is to a 
great extent a novelty in this country, although we 
understand that it has been adopted to some small 
extent in the North. In America, however, it is 
not uncommon. On the other side of these sheds 
is an 18 in. train for rolling fish-bars and large size 
iron and ateel bars up to 3¢in. or 4in. It is 
driven by a pair of horizontal engines made on the 
premises and geared 3 to 1 with 30 in. cylinders 
and 4 ft. 6 in, atroke. In this mill are seven boilers 
fired by the waste heat from the heating furnaces. 
These are each 24 ft. long by 7 ft. in diameter. 
They have two tubes cach 2 ft. 6 in. in diameter, 
one furnace delivering into each flue. 

From here we pass some old ears furnaces 
and arrive at what are known as No. 4 steel rolling 
mills, where a new 36 in. blooming mill and pair of 
engines are now being erected. The engines are 
by Galloway and Son, and are geared 3tol, They 
are 30 in, in diameter by 4 ft. Gin. stroke, This 
mill has helical pinions and the tup rollers are 
balanced with hydraulic cylinders after the most 
approved stylo. Hydraulic power is supplied for 
passing the bloom and also for turning over, This 
fine train has boon made on the premises and is 
an excellont example of machinery of thia type. 
The horizontal eaiaae shears ‘have also been 
made on the works. 

The mill train situated close to the preceding is 
worked by an old beam engine with a horizontal 
engine coupled. It is geared 24 tol. There are 
twelve boilers 24 ft. long by 7 ft. in diameter. which 
are heated by waste gases from the heating furnaces. 
They have two flues 2 ft. 6 in, in diameter, one fur- 
nace delivering into each flue. There are also 
fifteen coal-fired boilera of a similar type. From 
these mills we pass back to the offices and have 
completed the round of the Ebbw Vale Oompany’s 
extensive works. 


OANADIAN PAOCIFIO RAILWAY. 
No. XVI. 
MepicinE Hat ro Summit or Rocxy Mountains. 
AFTER leaving Medicine Hat, 660 miles west of 
Winnepeg, the railway runs between the two main 
confluents of the South Saskatchewan, which loses 
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its name some fifty miles above the railway orosa- 
ing, when the Bow and Belly Rivers run together 
and form the south branch of the great river. Both 
of these take their rise in the Rocky Mountains, 
and of the two the Bow is the largest and most im- 
portant, To the north of this is a larger river than 
either, the Red Deer, which rising in the same great 
range, flows through a fine district and runs into the 
Suskatchewan 150 miles below Medicine Hat. The 
course of the line after crossing the main river is 
for some distance along the height of land between 
the Bow, some twenty miles to the south end, and 
the Red Deer fifty miles to the north. The land 
and the climate in this district are altogether dif- 
ferent from Manitoba or Assinibora; we are in a 
new province, Alberta, and it is an entirely different 
country, with different pursuits for the peuple, and 
an entirely different way of making their living. 
At a very much higher elevation and rapidly ap- 
proaching the great snow-capped mountain range, 
which is the backbone of America, there is never- 
theless a warmth and a moisture in the air different 
from anything previously experienced, whilet the 
climate is far more equable, colder in summer and 
warmer in winter than the plains behind and below 
us. The land, a good honest clay loam, is strong 
and productive, but more suitable for pasturage 
than tillage, and though many a good farm might 
and will be carved out of it, its cultivation will re- 
semble more the farming of England than of 
Canada, and it will require more working and not 
be as productive under the plough as the rich light 
lands further east. This district, and a vast area it 
ia, atretching from the Red Deer across the Bow 
Valley and to the south of the Belly River, is the 
ranche ground of Canada, and the great beef-grow- 
ing country that will as certainly supply England 
in the future with a large proportion of her 
butcher's meat, as Manituba will send her wheat, 
and provide her with bread. The peculiarity of the 
climate is the prevalence of what are called the 
Chinook winds, a stream of warm moist air blowing 
with tolerable regularity from the Pacific, and which 
tempors the atmosphere so that there is seldom any 
depth of snow in the winter, or any very severe cold 
weather to prevent cattle from remaining out of 
doors and unminded the year round. The lands 
here are not disposed of by the Government as they 
are further east, nor are they sold cither to actual 
settlers or to companies, but loased at the uniform 
rate of 10 dola. per 1000 acres per annum, that is 
one halfpenny per annum per acre. By a return 
resented to the Houses at the session of 1883, there 
d been up to the end of the fiscal year no less 
than 78 applications for land, covering altogether 
4,215,371 acres. Of the whole number up to that 
time only eight had been granted, and these were all 
twenty-one year leases and covered 734,171 acres, 
seven of them being for 100,000 acros cach, and 
the eighth for the balance. The most important of, 
these ranche companies is the Cochrane Company 
whose location is on the Bow River north of Fort 
M‘Leod, In 1882 this company purchased a herd 
of 6000 head of cattle from across the lines, at the 
rate of 26 dols. per head, and including in the pur- 
chase sixty Durham bulls at 300 dols. each. This 
acquisition made the stock on the Cochrane ranche 
equal tv 40,000 head of cattle, their herd of 
thoroughbred bulls ounsisting of 100 Herefurds, 
36 polled Angus, and 65 Durham cattle. Theso 
animals range about the whole winter without any 
difficulty, and all the attention they require is 
afforded by a few ‘cow-boys” who, constantly in 
the saddle, keep the cattle from straying across tho 
limits of the ‘‘farm.”” Twice a year they are 
rounded up,” or driven together to the enclosure, 
once in the spring for the purpose of branding the 
calves and again in the fall for the purpose of 
selecting those that are to be disposed of. The ex- 
portation of cattle from Canada to England com- 
menced in 1878, and has now assumed an import- 
ance that is affecting the relations of the countries 
interested, To the end of 1883 the number of 
cattle exported from this country had reached 
231,487, which at an average of 211. sterling per 
head, including grass feed and store stook, which 
was the average price of last year’s exportation, 
would amount to 4,860,807. In 1874, only ten 
ears since, the whole ng ode of cattle from the 
ominion amounted to 63 head. The next year the 
trade began by a party of Toronto gentlemen who 
ot together a cargo of cattle, and sent them to 
fngland as an experiment. The venture proved 
remunerative beyond expectation. There was, 
however, considerable prejudice on the part of tho 
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English consumers, and an immense deal of jealousy 
on the part of the English dealers and traders, and 
the prejudices of the one and the jealousies of the 
other, to be and were lived down, and now 
there are twenty-seven cattle exporting firms doing 
business in the province of Ontario alone, and a 
capital of 1,500,000 dola. engaged in the business. 
In four years the live stock shipped from Montreal 
alone had increased to 17,101 head of eattle and 
59,990 sheep, and from Quebec in addition there 
were 4000 cattle and 17,274 sheep, For the season 
of 1880 : 


Montreal shipped ae cattle and 607,943 sheap, 


uebec ” , rT) ’ 
alifax - 4,150 ») 2,892 
81,543 


49,460 

Every one of these was Canadian bred, not one 
being imported from the United States. In 1881 
for the first time a vessel was put on aay Cries 
this cattle trade, and the European, an old Allan 
freight steamer, left Halifax in March with 766 
head of cattle on her first trip, all Toronto cattle, 
sent off in three special trains, which took just a 
week on the road, 1180 miles, The shorter ocean 
run from Halifax is a great advantage in this trade, 
where the animals are liable to succumh from ex- 
hauation if tho passage is too long. The summer 
months are of course the best for the voyage, just as 
thewinter monthsart... _.uitablefor the fresh meat 
trade, aa the prices in the English market do not 
vary sufficiently to pay the extra cust and insurance 
of the winter transportation. The average cost of 
theso animals in Toronto ia put down at 5 cents 
per pound, or for a beast weighing 1600 lb., 16/. 9s. 
Tho freight to the shipping point and across the 
Atlantic averages about 1/. and 41. reapectively, and 
all the other charges bring up the price of x first- 
class beast to 231., whilst the avorago actually 
realised last season was 25l. for stall-fed animals. 
The proportion of beef made to the live weight is 
from 56 tu 57 per cent., and at this price, 23/., the 
beef is worth 64d. per pound. The cattle ao far 
shipped huve been exclusively from the older pro- 
vinees and principally from Ontario, none have, so 
far, gone from the Canadian ranches, but in a year 
or two these will be the malery) and the quantity 
that can be raised is simply determined by the 
means of disposing of them, A ranche ia run at a 
vory small expense, One of 5000 head can be run 
at a cost of 1 dol. per head per annum ; with 10,000 
head the expense will be from 75 centa to 80 cents, 
or halfpence, per head, and a ranche of 26,000 or 
over, need not cost over 2s. sterling per head. It 
requires to run a ranch of 5000 cattle about four 
men during the winter months and ten men during 
the summer. It is gonerally estimated that they 
require two horses for every hundred hoad, which 
gives to each man ton horses during the summer. 
There is nothing done on foot in this country, 
everything is done on horseback, and _horseflesh 
is the cheapest muscle that can be found, A 
atock ranche is better off with ten men and a hun- 
dred horses than twenty-five men and fifty horses. 
Each horse is ridden till he is tired, then a fresh horse 
istaken till the cow-boy has gone through the number 
allotted to him, and then he begins over again with 
the first horace, Each ranche requires a truaty fore- 
men, Whose wages are about 2001. a year, ‘Sand all 
found.” The ordinary herdsmen get about 30 dols, 
per month, say 72l. a year, and are found. These 
‘Scow-boys” are a rough, hardy, industrious set 
of men, and eraeed very trusty. There is no 
stabling or sheds, except for the horses. The 
cattle run wild just as the buffalo usedtodo. There 
is no cutting of hay for the winter's fodder. The 
cattle do their own mowing from one year's end to 
theother. In the Hastern States the farmer has the 
pitchfork in his hands for nine months in the year. 
On the ranches the cattle drift from 60 to 75 miles 
from their summer ranges; during a cold storm 
they move with it and keep going till they get into 
some ravine or behind a ledge, travelling in this 
way sometimes 2b miles in a heavy storm, But 
wherever they roam during the winter, when 
spring comes they are all found during the general 
round up, when they are driven back to their re- 
apective ranges, and where they are attended to 
by the herdsmen till winter sets in again. The 
‘round up” is a regular organisation of all the 
interested partios, and the whole is under the com- 
mand of a captain whom all obey. The cattle are 
separated according to the brands upon them, de- 
noting their owners, and then started back to their 
own ranche, the calves being then branded and 











ENGINEERING. 


turned loose with the herd ; the whole of this oc- 
cupying about two months, during which the cow- 
boya scour the country in all directions, 

After following the high land between the Bow 
and the Red Deer rivors for some distance, the 
railway approaches the valley of the latter, and 
croases ite tortuous atream no less than eight times. 
Tho first of the bridges has two spans of 110 ft. 
each, the secund, where there is an island in the 
river dividing it it into two channela, haa a bridge 
over each consisting of one iron span of 216 ft. 
clear, The third crossing has again two spans of 
ee whilst the fourth has three spans of 165 ft. 
each, 

The sixth locomotive division ends at Gleichen, 
125 milos from Medicine Hat, 785 from Winnepog, 
and 1214 from Port Arthur, whore shops and cun- 
venicnces are boing erected for the muintenance of 
the rolling stocks on the sixth and seventh divi- 
sions. Tho country from this placo to Culgary 
possesses more than ordinary attractions for those 
who travel for pleasure. The prairies are beauti- 
fully undulating ; lakes, whose clear waters are 
filled with fish, appear ct short intervals ; large 
droves of antolopes are frequently secon, and tho 
countless buffalo trails that traverse the prairie in 
every direction, clearly denote that the country was 
once w favourite grazing ground for these former 
monarchs of the plains. As the westward train 
passes through a low cut and reaches the level plain 
at a point ab i 50 miles from tho bago of tho 
** Rockies,” thefr dazzling snowy peaks come into 
full view, and travellers who have crossed by the 
other continental lines assert that no such beautiful 
acenery is to be found upon any of the others to 
compare with this upon the Canadian Pacific. At 
o distance of 54 miles from Gleichen and 840 from 
Winnepeg, the capital of the province of Alberta, 
Calgary is reached, which was the end of Langdon 
and Shepard’s contract, and destined apparently to 
be the largest and most important town next to 
Winnepeg, between the Rocky Mountains and 
Lake Superior. It is alroady the centre of opera- 
tiona for the ranchemen, and the place whore ulti- 
mately most of the cattle will be shipped. It will 
be the seat of Government of the province, and 
already banking accommodation is being provided, 
a want which has already commenced to he folt. 
The tuwn dates from August 15, 18838, at which 
date the tracklayers reached the place, and tho 
station grounds wore laid out. A more beautiful 

lace fur a town could not be found. It is at the 
junction of the Elbow and the Bow rivers, and 
about 65 miles from the base of the Rockies; the 
waters of the rivera are ao clear that the smallest 
object can be seen in them for 20ft. from the sur- 
face, Nor is this clearness peculiar to the water 
only. The air isso clear that distances are moat 
deceptive, and a hill supposed to be only two miles 
distant on the survey proved to be ten miles off. 
The surveyors employed on this district tell some 
most marvellous stories of tho clearness of the 
atmosphere and the wonders of sound and aight in 
this beautiful place, as that u fin. picket could be dis- 
tinctly seen for six miles, and that words spoken at 
half a mile and a mile distance can be heard without 
an effort (see Klotz’ Report to Minister of Interior, 
1883, page 8). There is seldom a perfect calm on 
this prairie, the general direction of the wind being 
from the west, what the ranchemen term tho ‘Japan 
current.” The table land on which the present 
village stands is surmounted on tho north and 
south by ranges of hills, or ‘' buttes,” as they are 
here termed, which ascend by a succession of 
terraces, on each of which there are plateaus of con- 
siderable width, and from which there is a superb 
view of the distant peaks and slopes of the Rocky 
Mountains, as well as the lovely Bow River up and 
down the valley. There has been some delay in 
getting this town site, which belongs tu the Govern- 
ment, properly surveyed and the land placed in the 
market, Assurances are given that the rights of 
settlora shall be respected, in case they file their 
claims, but this is scarcely sufficient to justify the 
erection of expensive houses or places of business, 
though cheap buildings are going up with great 
rapidity, and a number of people prefer simply a 
tent or weather boarding tv shelter them until they 
can secure their title to the land, Even the 
Calyury Herald, a very creditable sheet, is printed 
in a common tent, and some large stores carrying a 
heavy stock of goods are in tho most primitive 
tabernacles, This is already a good business point, 
all the trading for an area of several hundred miles 
is done here, and all the leading ranches, not only 
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on one side of the international line, but even from 
Montana, draw their supplies from thia city of the 
future. 

Calgary is most unexpectedly developing into a 
mineral district, and at several points round, veins 
of coal more resembling anthracite than any they 
yet found in Canada, have their outcrops so pro- 
minent that the acttlors supply thomaelves by driv- 
ing up to the bank and with a pick and shovel loading 
their wagons without any difficulty. At Devil's 
Head Oreek, 60 miles west of Calgary, is 1 valuable 
seam of coal, the composition of which is as under: 


Fixed carbon ee oe 8] 

Volatile combustible matter 10.74 
Water ad ns A Se _ Th 
Ash and residinm ... ie oe 7.50 


This mine is close to the Cunadian Pacific Rail- 
way, and what is more remarkable, is associated 
with, and in close proximity to, a valuable vein of 
silver; it is situated on what is called the Cascada 
streum, and haa bowen prowounced by Professor 
Selwyn and Dr, Dawson, of the Geological Survey, 
as the best hard coal that has yot Leen discovered 
in the Dominion. 

The seventh locomotive division onds at what is 
temporarily called tho Twenty-seventh Siding. 
None of tho stations between Calgary and the 
suinmit have yet been built or named, but this point 
will undoubtedly sume day be a thriving and im- 
portant place from the mineral wealth that is being 
developed all round it. The Bow River is a beauti- 
ful stream throughout, the water cold and clear 
and running aix or seven miles an hour. Looking 
down tho river thore 1s «a magnilicent plain spread 
out as level asa billiard table, in places 30 miles in 
length and three or four miles wide, with the Bow 
River running through it like a silver ribbon, whilst 
the green slopes of tho foot hills of the grand 
mountain range, make an excellent background to 
the scenery, over which the giant Rockies, with 
thoir snow-covered heads, look down like hugo 
sentinels over the plains. After the monotony of 
the prairies the first glimpses of this mountain 
scenery are very grateful. 

Leaving Calgary, up the valley of Bow River, tho 
scenery to Morleyville, a distance of 42 miles, is 
simply magnificent. At this point we reach the foot 
of the hills, andin 22 miles furthor, at Padmore, (04 
miles from Winnepeg, we are through the foot hills, 
pass the falls of the Bow River and the ruins of the 
now deserted Old Bow Fort. The scenery is beau- 
tiful beyond description, and the land is all yood 
and productive, At this point there isa reserve of 
the Stony Indians, which numbers 400 Judges. 
These are undoubtedly the best Indians of the 
north-west. They live in houses and own large 
herds of cattle and horses, which keep fat all the 
winter, with the Rocky Mountains for a shelter. 
These Indiana hunt the wild shvep and goats, the 
mouutain deer, and the small fur animals of tho 
parka in the mountains. The wild sheep are very 
much larger than the domestic variety, anda ram's 
head will often weigh over 60 lb, The Stonics are 
splendid riders and they often have races and 
matches with other Indians of the mountaina, o#pe- 
cially with the Kootenay Indians further south, 
Padmore is in the ‘‘ Gap” of the Bow Rivor Pass. 
where it 1s about a mile wide, and runs with a gra- 
dual slope 55 miles into the Rockiesto Bath Creek. 
Tho line of the railway follows this creck four 
miles to Summit Creek, where a similar stream 
issuing from a sister lake noar to it, runs to 
the Pacific, This Bow River Pass looks as if 
it were made for a railway, the work of con- 
struction through it being remarkably easy. The 
scenery is grand all through ; a. times the pass 
opona out into beautiful parka, with mountains re- 
sembling great castles 5000 ft. high, with almost 
werpendicular sides. It is generally cold at night, 
but the Chinook winds from the Pacific, and the hot 
morning sun, soon melt any snow away that imay 
have fallen. It is no uncommon thing for the sun 
to be shining brightly in the pass, and the tem- 
erature to be warm and comfortable, whilst a 
aoe snowatorm is raging in the mountains above, 
ond all the clomental disturbances of an Arctic 

winter going on. 

There is great excitement just at present about 
the mineral discoveries in the neighbourhood of 
this pass, and evidence seems accumulating thai 
tho whole of this Rocky Mountain region is full no 
only of silver and the more precious metals, but of 
coal, both bituminous and anthracite, of great extont 
and easily workable, The rails were laid to this 
place in November last, to which time it was al 
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but unknown, certainly no value attached to it. |; tined to be consumed by fire or perish in the 


Three months afterwards, a town had sprung up | 


like a mushroom in the mountains, at a place along 
side of the railway, and which tuok the name of 
Silver City. It can already boast of a pope: 
tiowof 600, with several hotela and boarding-houses, 
and all the appearances of a thriving place. There 
are 400 miners and prospectors already, and thoso 
who know seom to think that this is one of the 
greatest ‘‘atrikes” that has yet been made, Shafts 
are being sunk and blasting going on in various 
directions, and in somo of the shafts the rich gold- 
bearing quartz may be seen all the way down. 
One of the leading miners there, who has had ex- 
perience in California, Colorado, and Mexico, 
declares this to bo the richeat in minoral resources 
of any district that he has yet seen. He valued 
some of the quartz at 40,000 dols. per ton, and he 
had already sold the tenth interest in his mine for 
25,000 dols. 

Father De Sinet, a devoted Jesuit missionary to 
the Indians of Oregon (mentioned by Governor 
Stevens in an address before the New York Geo- 
yraphical Socicty as ‘‘a man whose name is a tower 
of strength and faith”), thus speaks of the entire 
region in the vicinity of the eastern chain of the 
Rocky Mountains, which he calla ‘the ocean of 


rairies,” extending from 30 to GO miles along their | 
‘fl have traversed the district for over 300 | 


ase. 
miles in length, where the innumerable rivers and 
atreame drain from the Rocky Mountains into tho 
North and South Saskatchewan, The country is 
capable of supporting an immense population, and 
the soil is favourable for the production of all the 
grains grown in more southern countries. Are 
these vast and extensive fields of hay for ever des- 


autumnal snows? And these inexhaustible quarries 

‘these abundant mines of coal, lead, sulphur, iron, 
copper, and silver—can it be that they are doomed 
for ever to be inactive? Not so. The day will 
come when the labouring hand will give them value, 
and a strong, active, and enterprising people are 
destined to fill this spacious void.” Father De Sinet 
know, as ho often said, of wonderful veins of the 
recious metals which had been pointed out to him 
iy his Indian guides, who almost worshipped him, 
but he deemed this knowledge an inevitable misery 
for the country, and had seen so much of the 
frightful resulta of the rowdy element that seemed 
inseparable from the pursuit of the precious metals 
in tho Western States of the Union, that he died 
conscientiously refusing to give any information as 
to their whereabouts. No doubt this district just 
opened up and probably stretching north towards 
the Yellow Head Pass, is the vicinity referred to 
where the precious metals exist. 

When the great work of settling and bringing 
into cultivation these north-woat territories was 
entrusted by the Imperial Parliament of Great 
Britain to the Dominion of Canada, one of the 
most difficult problems to sulve was the main- 
tenance of friendly relations with the Indian tribes, 
and the avoidance of those terrible Indian 
wars, that have resulted in such a frightful 
series of misfortunes and deplorable massacres 
in the United States. The Hudson’s Bay Com- 
pany had been unusually successful in dealing 
with the Indians, but in their case there had been 
no actual disposseasion of their landed rights, no 
intesference with their nomadic propensities ; the 
broad line of distinction of the piece of land that 
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6, Bessemer converters. 
11, Balance weihts for charging and drawing apparatus, 


belongs to me, and upon which you have no right, 


7. Hydraulic accumulator, 
12, Ash lift. 


was never presented to them, and in this point lay 
the extreme difficulty and delicacy. hen the 
Indian mind is disturbed, it is apt to be more on 
cious and jealous than tho facta of the case justify, 
They were not unaware of the results of the settle- 
ment of the white men in the United States, of tha 
demoralisation of their tribes by the introduction of 
the accursed firowater, and of all the misery and 
disintegration of their nationality that had accom- 
panied the contact of the two races. Then came 
the victimising of the poor, half-intoxicated Indian, 
tocajule him out of his peltries, the impoverishment 
that universally followed their trading with the 
Americans; then the revenge taken by the Indians, 
the subsequent shooting down of every redskin 
as if he were a wolf or a dog, by the superior 
arms that were carried by the whites, and 
the ultimate driving off er extermination of 
the Indian races by the tide of settlement. In the 
north-weat, mindful of what had taken place in the 
United States, when the mild rule of the Hudson's 
Bay Company was to be exchanged for the Govern- 
ment of Canada, the Indian mind was perplexed, 
and naturally feared a repetition of the southern 
experience. It was therefore a matter of the 


hould meet this question fairly and squarely in the 
outset, and they wisely resolved that before taking 
possession of the sountey and introducing settle- 
ment, and colonisation, they should make treaties 
with the Indians, provide for their immediate 
wants, and introduce a system of training that 
should ultimately afford them a means of support, 
without the indulgence of those nomadic propen- 
sities that were at once an injury and a menace to 
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ercated the machinery of Government for Manitoba 
and the north-west territories, and contempora- 
neously with that, recognised so much of the Indian 
rights as was necessary to insure the peaceable pos- 
session of the country. Since then sevon treatics 
have heon concluded, the work of obtaining the 
goodwill of the Indians has been comploted from 
Lake Superior to the Rocky Mountains, and no 
tribe now romains that has not beon fairly dealt 
with, and their title legally extinguished through- 
out the whole of the fertile belt, 

Treaty No. 1 was concluded with the Ojibbeways 
and Chippewas, or Sulteaux as they now call them- 
selves, August 8, 1871, for the southern hulf of 
Manitoba and Keewaten, these tribes, with tho 
Ottawas, having migrated to this district many 
years since from the vlder provinces of Quebec and 
Ontario; and No. 2 with the Chippewas and Aasini- 
boines for the rest of Manitoba and a large district 
boyond it. No. 3 was made with the Ojibbeways 
for the district round the Lake of the Woods, 
Octohor 3, 1873, covering the whole proms through 
which the Dawson route and the Pacific Railway 
wore constructed. 

No, 4 was the Qu’Appelle treaty, September 15, 
1874, covering 75,000 square miles bolonging to the 
Cree and Salteaux tribes. No. 5 was the Lake 
Winnepeg treaty, which covers 100,000 ago miles 
inhabited by the Chippewas, Swampy Crees, and 


nll white settlement. In 1870 the Parliament | othors, dated Septembor 24, 1875, whilst in 1876 


and 1877 Nos, 6 and 7 covered the whole ground 
from the international line, bounded on the west 
by the Rocky Mountains, and extending north of 

os, 3 and 4 as far as the Peace River and Artha- 
basca Luke, The wise policy adopted by the 
(Jovernment with the Indians is now bearing fruit. 
Most of the bands have gone to their reserves, and 
it is hoped that next spring will see them all so 
settled, as the offorts of many of them to become 
agriculturalists have been crowned with success, 
They have learned that the mounted police is for 
the prosorvation of law and order, quite as much as 
a protection for them against the oncroachments of 
the whites upon their property, as directed against 
them if they trespass on their neighbours’, and the 
fow incipient disputes that have occurred have in- 
variably been settled with ao rigid regard to justice 
whuever had beon the wrongdoer, There is no fear 
of any outbreak on their part now, endangoring 
the safety or comfort of the community, and they 
aro gradually settling down as quiet, inoffonsive 
tillers of the soil. 

Tho rails were laid to the summit of the Rocky 
Mountains, 960 miles from Winnopag, 1389 from 
Port Arthur, by the 27th of November, 1883, where 
for tho present is the ‘end of the track.” The 
glovation of this point above the sea levol is 5300 ft., 
which is approached however from the east so 


gently that no gradient occurs of over 40 ft. to the 
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mile on the whole line from Montreal, excepting in 
the upper five miles of the Bow River, where tho 
rise is at the rate of 7) ft. per mile, By the route 
adopted there isa saving of about LOO miles in the 
total distance va compared with the original line 
laid down by the Government through the Yellow 
licad Pass, to the nurth of this Bow River Pass ; 
nor is the line more difficult to build nor more 
heavily graded than on the longer line, whilst 
the natural resources of land and minerals leave 
very little: to desire on the route that has 
been selected, As far as the local traftie is con- 
cerned the almost unexpected development of the 
coal and cuttle traftic insures a large amount that ta 
likely in the future to make this a very busy rail- 
way, and the traflic so far has fur exceeded the 
expectations of those inost sanguine on the subject. 
During 1882 the company carried on the central 
Kection, open only to Brandon at the beginning, and 
to Moose Jaw Jateronuin the season, over §G million 
fect of timber, 80 per cent. of which was from Rat 
Portage and Minneapolis, 652 carloads of cattle, 
20 head to the car, 722 cars of horses, averaging 17 
to the car; 387,861 barrels of flour, 50 per cent. of 
which was produced in’ the country, 377 carloads 
af shingles for roofing houses, and 40,000 cords of 
wood for fuel. During the season nu less than 
(0,884 cars moved with loads on the track and most 
of the traftic is for long distances, Tho lucal traftic 
round Winnepeg proved from the beginning: very 
much more extensivo than could have been antici- 
pated, taking into account the short time that has 
elapsed since pormanent buildings began to be 
erected. In the first nine months, there were sent 
from the Winnepeg yard, 361 louded cars for tho 
east, 17,516 for the west, and 859 for the south, and 
there were received 8808 loaded curs from the cast, 
1059 from the west, and 18,994 from the south. 
About 40 per cent, may be added to these figures 
for the whole work of the year, and for 1883 these 
figures were about doubled, the gross carnings for 
1883 having been 0,420,113 dols., or something over 
1,003,0001. sterling, on a line the greater part of 
which was opened for business during the year. 


THE DOWLAIS IRON WORKS. | 


THESE extensive works were founded nearly 140 
years ago and are in many respects noteworthy as 
having been connected with several important 
a in the iron and steel industry of South 

ales. Here the first stevl rail ever mado was 
rollod, the mill from which it wasturned out being 
in active work at the present timo. Dowlais ia alao 
historically interesting as having been connected 
with the earliest history of the locomotive. 

The works,* which are scattered over u vast urea of 
ground, are at present on the evo of many and 
great changes which will have the effect of trans- 
forming the whole aspect of the place, so that 
what might he said of to-day, will probably be in- 
correct a year ortwo heneo. It is for this reason 
that we have given no plan of the works, although 
we publish goneral illustrations of the other three 
important establishments thrown open to the 
members of the Institution of Mechanical Engi- 
neers during their visit to Cardiff this week.  ° 

Commencing at the southern end of the premises 
we tako the steel works first. There are three 
Bessemer pits, each of which lias two 8-ton con- 
verters of the usual type with ordinary rack and 
pinion tipping arrangement. Those known as Nos, 2 
and 3 are in use at present, and are being worked 
with LO-ton charges. The pits are served by the 
usual single ram hydraulic central crane and two 
balunced ingot cranes. The ladle with the metal 
is brought in from the furnaces at back of the 
the converters at a level somewaat above that 
of the pits. From thence it is raised to a higher 
level by a hydraulic lift. This brings it sutti- 
ciently high to enable the metal to be tapped out, 
and itis then run into the convertors by swing- 
ing troughs in the usual way. A short line of rails 
runs wt the back of the convertors so that the ladle 
can be traversed from one to another. There are 
two cupolas at the back of each iv used for apiogel. 
They are placed sufficiently high for the spiegel to 
be tapped out at a level which will enable it to flow 
into the converters through the trough used for the 
charve frou the furnace. The materials used for 
tharging the cupolas are raised by a hydrvulie lift, 
The converter bottoms are made and dried imme- 

diately at the back of the pits, the drying stoves 
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A description of Dowlais works will also be found on 
page 122 of vol. xviii. 
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which have a line of rails running between them, 
being arranged so that the bottom goes in on a 
truck at one side and comes out at the other, close to 
the converter. A small crane is placed on tho top 
of the stove for lifting the bottom on to the truck, 
and a special crane is provided for placingthe bottoms 
in the converter. There are four cupolas for melt- 
ing pig whon required. Two hydraulic lifts are 
provided for working these. 

For blowing the converters thero is a pair of hori- 
zontal engines by Messrs. Hicks, Ifargreaves, and 
Cou,, having 36 in, steam cylinders and 48 in. air cy- 
linders, the stroke being 5 ft. ‘These are the orizinal 
vugines erected in this purt of the works for steel 
making, and in addition to them there is a pair of 
vertical engines by Messrs, TD. Adamson and Co., 
with 40 in. stoam cylinders, 54 in. air cylindors, and 
a stroke of 6 ft, Tho hydraulic machinery for both 
the Bossemer and Siemens plant is situated in the 
pune building. It consists of four pairs of pump- 
ing onginus, viz., a pair of 10 in, by 12 in., » pair 
vf 12 in. by 24 in., a pair of 16 in. by 24 in., and a 
pair of 14in, by 80 in. engines. Near them there 
Is also a blowing engine of the beam typo with 
a6 in, steam cylinder and a7 ft. stroke, which is 
used for blowing convertera when they are being 
warmod, There are also throe No. 7 Roots 
blowers for serving tho cupolas, Steam is sup- 
plied by 19 single and double flue boilers, which 
are coal-fired and were made on the premises. 
Thoro are six Siemens-Martin steel furnaces which 
will take respectively 6, 7, and 8-ton charges. 
Two of these furnaces are provided for each pit, 
the latter boing wrranged in the same way as with 
the Bessemer plant. 

Between Nog, 2 and 3 pits is a small foundry, 
where castings are made direct from the furnaces. 
Tho ingots are taken hot from the moulds to the 
cogging mills, by means of iron trolleys which hold 
about six or cight ingots each, and are drawn by 
horses. Tho original cogging mill engine is by 
Messrs, Kitson and On,, of Leeds, It is geared 
four to one, and has two cylinders, gach 30 in, in dia- 
meter by 4 ft. atroke. The stoam pressure is 50 lb, 
The rolls are 36 in, between centres, the top rolls 
being movable. The blooms are sheared into lengths 
by a pair of horizontal sliding shears, and then 
lifted b's hydraulic crane on to bogies, to be taken 
by trucks to the rolling mill, The second cogging 
mill is placed at the extromity of the range of buil- 
dings comprised in this part of tho steel works. The 
rollsare SG in. in diameter, and have a movable top 
rull as before mentioned, and the arrangement 
genorally is os described in the first train. They 
are driven by a double pair of compound horizontal 
tandem engincs by Messrs. Kitson and Co., of 
Leeds. These are fitted with piston valves, and 
havo cylinders 24in, and 43 in, diameter, the stroke 
being 4 ft. They are geared J to 1, and run with a 
byiler pressure of 801b, The live rollers to this 
train aro placed very close together, and are driven 
by a continuous train of i besahtn gearing. There 
are attached*to this plant four heating furnaces fired 
by gas, and thirteen in which coal is used ; moat of 
theae have steam boilers attached. For serving all 
the furnaces, four blucks of gas-producers, each 
block having 12 fires, are provided. 

From the cogging mills wo pass to tho rail inills, 
which have a train with 25in. centres, It is driven 
by a pair of horizontal engines by Messrs. Kitson 
and Cv., with cylindors 48 in. in diameter by 4 ft, 6 in. 
struky, The ongines are coupled direct to the 
rolls. Here there are ton heating furnaces all 
coal-fired ; the blooma are drawn from them by 
hydraulic power. From the mill train the rails aro 
curried in the usual way to a swinging circular saw 
and then tv the atraightening presses. In this 
neighbourhood aro cight rail-ending machines, 
driven by separate engines, for the purpose of cut- 
ting rails tu exact lengths, In an adjoining shed 
are eight horizontal rail drills driven by a semi- 
portable ongine. 

A new rail mill is being laid down in this part of 
the works, and tho engines, which are by Messrs. 
Kitson and Co., are partly erected. They have 
GO in. cylinders and 5 ft. stroke, and will be coupled 
direct to a 25 in. train, These enginos have piston 
valves, the axes of the valve, and of the main 
cylinder of cach engine bal aria lying in two 
planes inclined towards each other. The eccen- 
trics are mounted on a length of shafting carried 
by brackets raised to the required height above 
the engine framing, this shaft being driven from 
the main shaft by helical spur gearing. The 
arrangement affurds an excellent means of econo- 
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mising space. The reversing in this, as in the 
other engines, is effected by hydraulic power. In 
the centre of this mill there stands an old beam 
engine which ran the plant for many years. 

Passing from the steel works to the furnaces, we 
find that in the principal part of the works thors 
are now six in blast, whilst in the Ivor lron 
Works, which belong to the establishmont, there 
are four other furnaces, one having been blown 
out. These blast furnaces are of various sizes, 
between 50 ft. and 70 ft. The one known as No. 1 
is of the cylindrical type, 65 ft. high, and is hooped 
with iron bands. The diameter of the bosh is 
17 ft. G in., the hoarth is 7 ft. Gin. and the 
throat 12 ft. Gin. There are attached to this 
furnace three Cowpor stoves, 22 ft. in diamotor and 
GO ft. high, two serving the furnace whilst the 
third is being huated, Close to this, a new furnace 
of a similar style, and of the same diamotor, but 
10 ft. higher, is being erected. Another furnace, 
known as No. 9, is of the same dimensions as the 
lirst named, and has the blast heated by three 
Whitwoll stoves, two being on blast whilst the 
third is being heated, Other furnaces of smaller 
dimensions and fitted with pipe stoves are also in 
blast. ‘The blowing engines are placed in various 
buildings situated in this part of the pruinises, 
The first is of the ordinary beam type, having a 
steam cylinder 5hin. in diameter and a stroke of 
13 ft., the air cyl nder being 144in. in diameter 
and 12 ft. stroke. It has a common slide valve 
with w cut-off valve working on gyeparate facing 
on tho valve chest. Engines Ne..2 and 3 are in 
another house close by. Thoy ar@ also of the boam 
type and work independently of ‘each other, The 
steam cylinders are G0 in, in diameter with a stroke 
of 10 ft., the air cylinders being 132 in. in dia- 
meter and the stroke { ft. Forthese three engines uo 
steam pressure of 50 lb. is used, No.4 is an old low- 
pressure condensing beam engine with double-beat 
valves worked by tappet gear. The steam cylinder 
is UO in., the air cylinder 96 in., and the ei 8 ft. 
No, 5 is a compound non-condensing berm engine 
with cylinders 42 in, and 60 in. in diamoter; tho 
air cylinder is 144in. The stroke is 10 ft., and 
the boiler pressure 50lb. No, 6 is a bean engine 
with a 45 in. steam cylinder and a 104 in. air cylin- 
der, the stroke being 9 ft. Theseengines were not 
all at work on the occasion of our visit, but they 
all deliver into one main, the pressure of blast 
being about 3$ lb. They are principally driven 
by boilers fired by the waste gases from the 
furnaces and coke ovens, only compuratively a 
amall quantity of coal being burnt fur raising steam. 
On the high ground at the back of the furnaces 
the dopdt is situated. The materials are raised the 
additional height of the more modern furnaces by 
steam hoists with directly connected overhead 
cylinders. 

There are extensive ranges of coke ovens, of 
the ordinary South Wales type, situated on the 
high ground at the back of the furnaces, and in 
addition to these there are two blocks, each con- 
taining 36 Coppee ovens. Those are served by two 
steam ‘‘pushers out” of the usual type. 

The coal-washing machinery in this part of the 
works has recently been fitted up by Hrence Oc ppée, 
of Brussels, [tis run by a horizontal engine with 
a 80 in, cylinder and a stroke of 5 ft. We regret 
that we were unable to gain further information as 
to this machinery, and can only hope to give fuller 
details at a future time. We beliove that the 
special feature about it is thut bituminous coal and 
harder varicties can be tre: ted at one i elerree 

The iron works to which we have made reference 
are situated to the north of the premises we have 
been describing, Here we understand there aro 
four furnaces in blast, and one out. One of these 
furnaces is 65 ft. high, and is served by Whitwell 
stoves ; the othor atoves being of the old cast-iron 
pipe description, There aro two blowing engines, 
yne has a steani cylinder 52 in. in diameter, 
the air cylinder being 144 in,, and the stroke 
ft. The second is a horizontal engine, and 
has a steam cylinder 52 in, in diameter, an air 
cylinder 108 in., and a stroke of @ ft. The 
boilers supplying steam are heated partly by the 
furnace gases. These furnaces arc making iron for 
the rolling mills. Hero are two puddling forges 
and one plate inill, together with guide and mer- 
chant bar milla, It should be mentioned, also, that 
puddling is carried on in the part of the works firat 
described, where there are also two merchant bar 
mills, We have not attempted to give any details 
of the: various engineering shops which are used for | 
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doing the work required on this large establishment, 
In fact, it scoms a work of questionable utility 
putting on record much that is likely so soon to be 
alterod or added to. At present, Dowlais is an es- 
tablishment of boundless promises ; how these pro- 
mises have been carried out, we hope to he able to 
lay before our readers at some future dato, 


NOTES FROM THE NORTH. 
(sLA8SGOW, Wednernday. 

_ oPig Iron Market. —Tho pig iron warrant market 
was strong last Thursday, and a fair amount of dtusinesds 
wits done at better prices, the close being Idd. por ton 
over that of the provious day, There wore transactions 
in the morning at 41s. Sd. to t1s, G4d, cash, also nt dla, 7d, 
up to dia. 84d. one month, the close being sollers at 
41x. 7d. cash and 41s, Yd. one month, and buyers offering 
Ad. leas por ton. Business was reported in the afternoon 
at 41x. 7d., 4s. 7Ad., and down to 41s. G4d. cash, alse at 
dis. Shd., 41s. Yd., and back to dls, 84d. one month, with 
sellers at the close at 41s, Td. and dls. 9d. cash and one 
month respectively, and buyara at 4d. por ton lower, 
Friday's market was fairly stuady, and the close was at 
the same rate as that of Thursday, being an advance of 
3d. per ton over the week. Business was done during the 
forenoon wt 41s, Ghd, and dls, 7d. cash, alao at 4a. 8h, 
and 414. 9d. one month, the close being sellers at dls, 7d, 
cush and dia, 9d. one month, and buyers offering td. 
under. Inthe afternoon transnetions were reported nt 
the same rates, thoro being no change. Monday was a 
dies non with the mombers of thea “iron ring,” owing to 
the occurrence of the Bank Holiday, On the resumption 
of business on Tuesday the market was flat, and on fore. 
noon ‘Change transactions were done at dls. Ghd, down 
to dis, cash, also at dls. 8Ad. down to dis. 74d. one 
month, the market closing with sellers at 418, 54d. ensh 
wud 41s, 74d. one month, and buyers at dd. per ton under, 
Slightly lower prices were accepted at the forenoon 
market to-day, but they improved in the afternoon, the 
closing quotations being again 41s, Sd. cash and 41s. 7d. 
one month, with buyers near, The firmness which took 
place towards the end of last week seams to have been due 
chiefly, if not entirely, to the fact of some of the dealors 
covering a portion of their oversales, and owing to sellers 
being rather shy. Notwithstanding the very low prices now 
ruling, the outside public are still most unwilling to invest 
in warrants, as they dye not consider them to be & good in- 
vestment, in view of the fact that trade shows not the 
slightest sign of any improvement, Some of tho ship- 
ments recently made to New York market, seem to have 
resulted in a loss to the importers, From Canada a few 
orders have lately been received, and from Germany the 
demand is very quiet. There are now 95 blast furnaces in 
actual operation, an additional one having been blown in 
at Clyde Iron Works. At this time twe vemonth, there 
were 115 furnaces blowing. The make of pig iron last 
month was about 17,000 tons less than that of July, 1883, 
the shipments were about 15,000 tons less on the month. 
Last week’s shipments amounted to 9544 tons, as com- 
pared with 10,315 tons in the preceding week, and 13,722 
tons in the corresponding week of laat year. The United 
States took 1420 tons; Canada, (38 tonsa; India, 185 tons ; 
Australia, &o., 540 tons; France, 265 tons; Germany, 
1360 tons; Holland, 770 tons; Belgium, 100 tons; and 
other countries, lessor quantities, ussia again taking 
none. The stock of pig iron in Mesara. Connal and Co.'s 
public warrant stores stood at 587,806 tons yestorday 
afternoon, as against 587,581 tons yesterday week, show- 
ing for the week a decrease of 275 tons. 


Agricultural Implement Trials, —In connexion with the late 
show of the Highland and fa lace bahia Society of Scotland 
there was a competition of broadcast manure distributors 
on a farm near Kdinburgh. Three machines were entered 
for competition, but only two of them were qualified— 
one by Messrs. Ben. Reid and Co., Aberdeen, and one by 
Messrs. Sheriff and Co., Dunbar. Neither of them 
keemed to come up to the standard of excellence fixed by 
the judyes, who gave, however, very high commendation 
to Messrs. Reid and Co., whose machine had a more 
effective range of distribution than tho other. 


NOTES FROM CLEVELAND AND THE 


NORTHERN COUNTIES. 
MINnDLESBROUGH, Wednenday. 

The Cleveland Iron Market.—Y eatorday there wax again 
axnmuall attendance on ‘Change and the amount of business 
done was very limited. As was anticipated the Cleve- 
land makers stucks showad a considerable increase and 
the tone of the market was depressed, No. 3 was quoted 
Bis, Od. to 878, per ton according to the heather of the 
wollor, and No, 4 forge was offered af $48, 6d. to 35s, In 
the manufactured iron trade there is no alteration, and 
prices are nominally the same as those quoted last week. 
Where orders can be obtained they ure readily booked 
at figures below those in lists. A large number of mon in 
the northern towns continue out of employment owing to 
the wlackness at the shipyards, and consequently at the 
mills and forges. The prospects of trade are so bad that 
no person is bold enough to predict a time when there is 
likely to be a permanent improvement. There is a general 
impression that months must elapse before new steamers 
are required or any fresh railways made, 


The Steel Trade.—Moaars, Bolekow, Vaughan, and Co.'s 
great steel works at Mgton, Middlesbroug , are still idle 
in consequence of the scarcity of orders. The steel- 
makers of the United Kingdom having entered into a 
combination to keep up prices they are sharing tho con- 
tracts. Where the works are inoperative the men are 
condemuing the action of the masters and are urging that 
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free and unfetterad trading ia the best thing for the 
public good. The men contend that the firmus who can 
make the best and cheapest steel should secure orders Ko 
Jong as there are any in the market, and firme whe are 
lews favourably situated than others, and cannot compete 
except at a loss, should close their works, 


NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD), Wednesday. 

British Wagon Company, Limited. —The Directors have 
issued their 31st half-yearly report of tho past half-year, 
The company’s stock of wagons now stands at 8666, The 
balance standing to the eredit of profit and loss account 
amounts te Joshi, 2s. 8d., out of this the directors pro- 
posed to pay a dividend of 6 per cent, per annum on the 
paid-up capital of the company, free of income tax, to 
place 500, to the reserve fund, and to carry forward to the 
next half-yeur the balance of 105/, 4s, 2d. 


The Searboraugh and Whithu Railway,—An extra- 
ordinary general meeting of the shareholders of the Scar- 
borouch and Whithy Railway hus been held at Sear- 
borough to sanetion the raising of additional capital, 
The Chairman (Mr. A. Marshall) presided, and after 
explaining that the Bill promoted in TX&4 for an extension 
of Works had passed into law, moved a resolution sane: 
tioning on the part of the shurcholders the creation and 
ingue of the whule, or any part of the naw preference 
shares, authorised by the Searborongh and Whithy 
Riilway Act, 1884, and the exercise of the borrowing 
powers by that Act conferred upon the company by the 
creation and isaue of debenture stock or mortgages, as 
might be determined. The resolution proposed the 
raixing of 160,000/. by the creation of preference ktock, 
and the further exercise of their borrowing powers to the 
extent of 56,000), Mr. John Fenwick seconded the 
motion, which was carried unanimously. The engineers 
(Messra, ©. Fox and Sons) reported on duly 22 to the 
directors that the works of the railway had made mort 
Hatisfactory progresn since thoir last report. The von- 
tractors (Messrs, John Waddell and Sona) think that the 
railway will be ready for public traffic by the end of this 
year, 


Tlull Marine Engineers and the Shipownera.—A meeting 
of the steam shipowners interested in the Humber ports 
has been held, under the presidency of Mr. C. OL. 
Wilson, M.P., when the final anawer of the marine 
enginecrs wax given to the propusal that they should 
consent to a reduction in their wager to the extent of 
10 per cunt, ‘he men, we are informed, declined to 
discuss the question or to meet the owners, and it was 
determined tv renow the proposal, and, in the event of 
the engineers remaining firm, to lay up the great bulk of 
the steamers, which, it is urged, are being run at a loss, 
owing to the great depression of trade. 








NOTES FROM THE SOUTH-WEST. 
London and South-Western Railway.—The new Surbi- 
ton and Guildford line will be completed at the end of 
this year, and its Leatherhead branch will be finished 
early in the spring. The Bournemouth direct railway, 
and the doubling works between Christchurch and 
Bournemouth, as well as the new junction lines there, are 
under gonatruction, The Hurstbourne and Fullerton 
line, and the widening of the Andover and Redbridge 
railway, are well advanced, as well also ag a new curve at 
Weybridge. Additiona] lines between Clapham Junction 
and Barnes are progressing, and the I‘areham and Netley 
extension will be proceeded with in due course, The 
Staines curve and the Lymington extension and pier have 
been opened for traific. 


The Barry Dock Scheme. On Thursday, the select com- 
mittee of the House of Lords ee to consider the 
Barry Dock and Railway's Bill decided that the Hill 
should proceed, excopt in two rerpects, viz., that the 
railway should cease at Hafod, and that there should be 
no running powers, Mr, Pember inquired if the pro- 
motera were to have the two junctions for which they 
applied, viz.,one at Hafod and one at Treforest, and an 
attirmative reply was given, 


Harbours of Refuge.—The report of the Select Com- 
mitte on Harbours of Refuge was issued on ‘Tuesday. 
After dealing gencrally with the question of the necessity 
of harboura of refuge, the report proceeds :—‘' In regard 
to the position of the coasts between Lund’s Ind and the 
Welsh coast, including the whole of the Bristol Channel, 
the Committee decline to determine between the relative 
advantages of St. Tvea, Lundy Island, the Mumbles, and 
Swansea, but they found out that the general tenour of 
the evidence is of a character to show that at one of there 
Hepeatns harbour shunld be constructed without further 

elay. 


The Forest of Dean.—There has been no change worth 
noting in the coal trade, the demand maintained having 
heen of a eluggish character. At the same time, as far as 
data can be obtained, thore is reason to believe that the 
output for the first six months has not fallen below the 
average of Jast year. The half-yearly returne of the 
Great Weatern Railway show that 93,000 tons of Forest 
coal wore carried over that line during the half-year 
ending June 30, as against 78,000 tons during the cor- 
reaponding half of last year, The furnaces at Cinderford 
iron works are as yot kept going; the stocks of pig iron 
are increasing largely, The tin-plate works of the district 
are in fair activity, aud the Lydbrook Works, which have 
been closed for rome time, have resumed operations. 


Coal Winning at Llantwit Vardre.—A London company, 
which has for the last two years been driving a level for 
coal on Dryscol J’arm, has just struck a splendid seam, 
Before reaching it 200 yards of solid rock was pierced. 
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Newport,—The steam coal trade has not undergone any 
material change, The tips at the Aluxandra Dock have 
been well occupied. In the house coal market there has 
been no new feature, In the manufactured iron and 
kindred teades the works are, in some instances, fairly 
occupied. New orders are, however, stated to be slow in 
coming forward, The quantity of iron cleared last week 
wan S829 tons, viz., to New York, 1600 tons; to Sunda- 
wall, 690 tonk; to Helmatadt, 805 tons; to (duebec, 1124 
tous; and to Kurrachee, 1020 tons. ast week's coal 
clearances were 60,809 tons, From Bilbao there arrived 
$558 tons of iron ore, and 1750 tons came to hand from 
other sources. 


Falmouth Docks, -Kalmouth graving dock, No. 2, was 
opened on Friday, the screw steamer Boskerma Bay ee 
the first to enter, to repair damages after collision with 
the steamer Earl of Dumfries. This dock is now the 
longest in the English Channel, being 510 ft. long, with 
22 ft, of water. It haw heen constructed at a cost of over 
30,0001, partly advanced by the Public Works Loan Com- 
Milssivners. 
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FOREIGN AND COLONIAL NOTES. 

A New South Auatralian Railway, The Mount Barker 
and Strathalbyn Railway, which is now approaching 
completion, commences at the Mount Barker Junction 
Station on the Adelaide and Nairne line, 31 miles from 
Adelaide, und runs in a southerly direction to Strath- 
ulbyn. It is 194 miles in length, and connects the 
Victor Harbour tramway system with the Intercolonial 
and the other railways of South Australia, The country 
traversed necessitated numerous cuttings and embunk- 
nents, ateep gradients, and sharp curves. The largest 
cutting occurs ut 18% miles from Mount Barker Junction, 
It ix 80 ft. deep, and contains 25,500 cubie yurds of excava- 
tion, The largeé embankment is at 154 miles, ix 27 ft. 
high, and contams 89,000 cubic yards, There are two 
bridves, one at 84 wiles, over the Mount Barker Creek, 
and the other at 13 miles, over the Angas, The former 
has one span of 40ft., and the latter two spans of 48 ft. 
each, Lron-plate girders and masonry abutments, with 
ashlar copings, are used in hoth instances. The ee 
aupporting the girders of the Angas bridge is furmed of 
two cast-iron columns 2 ft, din, in diameter, resting upon 
cement concrete fuundations, Ample provision has been 
made for carrying off flood water by constructing several 
large culverts and numerous sinaller ones. The largest 
flood openings occur at 18 miles, where thero are seven 
of 11 ft. span each. Nearly 11 miles of the line are con- 
atructed on a ruling gradient of 1in 45, The sharpest 
curves are 12 chains radius, and in the agyregate are three 
miles in length. Tho rails throughout are of steel, weigh 
61 lb. per yard, and are laid to the 5 ft. 3in. gauge. 


Victorian Railways.—Domages to the amount of 7500. 
have been awarded to contractors against the Victorian 


way material. 


Dock Accommodation at Port Adelaide.—A graving dock, 
proposed to be constructed at Port Adelaide, will be on 
the westerly side of the Dunnikier slip, within an area of 
about G4 acres, The site is close to that recommended 
for the Government graving dook. Tho dock will be 
B50 ft. long, with a depth on the sill at low water of 
224 ft., ond while in progreas it will not interfere with the 
working of the present slip, Tt is contemplated to make 
the dock in two sections. One will be about 400 ft. 
long, which will be tirst made, and when finished the 
other portion---1h0 ft. long—can be made while the larger 
section is in use. The ac yenvige of having the dock in 
two sectionns is that it will avoid the expense of puniping 
out the whole of the water for a modevrate-sized vessel, 
which can be accommodated in the large section alone. 
The dock wil) be dug out dry if possible, in the way in 
which the Port Dock was excavated. It will be of com- 
posite construction, partly stone, iron, and wood, The 
work will be commenced almost at once, the plans being 
now in hand. The Dunnikier slip is still in working 
ordor, and has turned out a vessel of over 1300 tone re- 
giater, but it is not equal to the large class of vessels which 
are now frequenting Port Adelaide, 


An klectric Head Light. —An electric head light has 
been fitted experimontally to one of the engines of the 
Chicago, Milwaukee, and St. Paul Railroad. This appli- 
cation of the electric light is the invention of Mr. Wooley, 
of Indianapolis, Some duys since his nt sought per- 
mission of the superintendent of the Chicago division of 
the Chicago, Milwaukee, and St. Paul Railroad to place 
one of his lights, with its engine, on one of the company's 
locomotives, The apparatus, which consists of a rmall 
14 horse-power rotary cngine, and a box about 2 ft. square 
by 8 in. in thickness, containing the dynaino, &c., was 
placed upon the engine, directly in front of the enb on 
the left-hand side. The focus bad« been sv adjusted as 
tu cast the ae a little to the right of the centro of the 
track. The light was exceedingly brilliant, and its power 
was estimated to uqual 2000 candles, 


New South Wales Coal.—The ship Port Jackson has 
arrived at Liverpool from Sydney, New South Wales, 
with a cargo of 3100 tons of Australian cannel for 
the Liverpool Gas Company. Although the fact has not 
hitherto been made public, it is understond that the com- | 

any hag previously received cargoes of this cannel, which 
is credited with great gas-producing qualities, 


Metallurgy in Queensland.—A new process for the con- 
version of pig iron into steel, of which a Mr. Burgess 
claims to be the inventor, is being tested in (Jueenaland. 
If the Seresiee prove satisfactory, a company with o 
capital of 100,000/, will be fluated, and extensive works 
will be established ut Ipswich, where, it is stated, there is 
an abundanee of iron ore, 
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Blast Furnaees in the United States, ~The number of 


furnaces in blast in the United States at the commence- 
ment of July, was 279. 
furnaces in blast at the commencement of July, 1883, was 
343; at the commencement of July, 1882, 434; at the 
cainmencement of July, 1881, 437 5 at the commencement 


The corresponding number o 


of duly, 1880, 418; at the commencement of Jnly, 1879, 
277; wnd at the commencement of Judy, 1878, 248, 


Wood Paring at Sydneq— A Bill is pending in the Par- 
liarvent of New South Wales which proposes to authorixe 
the Town Conneil of Sydney to expend 200,000/, in laying 
down wood pavement in that city. 


The Population of Mexico. —A census of Mexico givers 
the population at 9,686,777, No state has a million, two 
rtates have less than 100,000, and several states have less 
than 204),000 inhabitants, ut Sehor Romero thinks 
that the population is really not fur from 12,000,000, 
Kighty-two per cent, of the population lies south of the 
parallel of Tampico, 


A Marsh under the Ocean, — Every south-east and 
southerly storm throws upon the south side beach 
of Tong Island large masses of peat, lignitic branches, 
trunks of trees, fossilised leaves, and snimal  re- 
maing. The coast, it is said, after a heavy wind and 
surf, is strewn with these apparently unaccountable 
objects from Atlantieville to Water, Island, ‘The geolo- 
gists wtute that the appearance of débri« seems to be 
the result of the wave action of the surf upon the remains 
of a vast swamp, at present submerged beneath the 
Atlantic, After due calculations: they have decided that 
thissubmarine swamp extends fifty miles Jongitudinally 
and half a mile latitudinally, —Profeasor Newberry, of 
Columbia College, gives the following explanation of the 
existence of this marsh: “ The coast is settling, and 
what had been swamped plucen on the land have been 
Rubmerged by the waves. We tind along the coast of 
New Jersey, Staten lsland, and Long Island, evidences of 
subsidence going on at the present time, and that which 
was forest land and marsh land is now out at sea. Tn 
HOIDE tees the peat beds which were marshes on the land 
have heen submerged, and we find shell fish bored into 
the puat. Thave plenty of specimens to show that the 
levol of the lund has changed, and we have also fresh 
evidence of that circumstance in the fact that stumps of 
trees of a large size are found along the coust at some dis: 
tance in the water where they are only, perhaps, visible 
at low tide, They must have grown on coupuratively 
dry ground.” , 


The Duration of Rails.— The Great Central Relgian 
Railway Company has taken account since 1865 of tho 
number of iron rails, and since 1860 of the number of steel 
rails, withdrawn from ite lines, as well as thor agen, 
With reference tv iron rails, the figures given in the re- 
port show that the renewals are inade gradually each year, 
starting from the first or the second year, and are nearly 
eat the end of fifteen or twenty years. On the other 
hand, all the steel rails Jaid down since 1869 have shown, 
up to the close of 1881, only an insignificant proportion of 
renewal, and it was the same in 1882, excopt for the rails 
laid in 1869. These latter were 520 in number, One only 
had to be withdrawn before the lst of January, 1882, on 
account of acciduntal fracture, 257; that ix to say, 48.3 per 
cont., had tu be replaced in 1882, because the wear had 
reached neurly 4 in, a limit which the profile of the rails 
would not permit to be exceeded. These facts confirm the 
opinion which is entertained concerning steel rails ; they 
wear away regularly, while iron railx perish by scaling off 
beneath the wheels before being worn out, and after a very 
variable number of years. It was not supposed, however, 
that the wear of the steve) rails could be so uniform that 
oue half of the rails laid at the same time would have to 
be replaced exactly the same year, to be fulwed probably 
very suun by the other half ; but such is likely to be the 
casu. Another result equally satisfactory is the length of 
tine which these rails lestuch having regard to the cir- 
cumstances. These rails, it is true, only lasted thirteen 
year but under altogether exceptional conditions of wear 
an ar, 
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SLEVATED RAILROADS AT New York.—Astatement has 
been issued showing that. since Septeniber 30, 1474, the 
elevated railrouds of New York have carried 444,008,10% 
passengers, yielding a revenue of 31,978,878,.46 dels, For 
the vight months ending May 81, the record is 66,335,167 
passongers and 4,624,592,00 duls, 





The Rivers Porwcuon Act at Reoptu.—The Red- 
dish Local Board having obtained from the Local Govern- 
ment Vourd an order Bunpeod Ng the Rivors Pollution 
Act, 1876, have directed Mr. RK. Vawaer, C.l., Man- 
chester, to prepare a plan for the drainage of the district, 
and the treatment of the sewage. 





Tk Cotontan Exupition,—The Victorian Mining De- 
partment has decided to send to the Colonial Exhibition, 
which ix to be held in London in 1886, a scientific and 
economic mineral collection representing the geological 
features of Victoria, A collection which was sent to 
Amsterdam will be used as a nucleus, 


Tur Late CHARLES MANByY.-—-We revret that pressure 
on our space compela us to postpone until next week our 
obituary notice of the lato Charles Manhy, Woe may 
mention that the interment took place at the KMastbourne 
Cemetery on Tuesday last, andthat by the expreas desire 
of the widow and her son, the funeral was unattended by 
any of Charles Manby's uld friends and colleagues, 


128 


SIX-POUNDER RAPID-FIRING GUN FOR THE BRITISH 


ENGINEERING. 


(Aue, 8, 1884. 


NAVY. 


CONSTRUCTED AT’ THE HOTCHKISS ORDNANCE WORKS, PARIS, 


Tue important order for single-barrel machine guns 
recently given by the British Government to Mr. 
Hotchkis, is the result of the competitive trials carried 
out last year by the Ordnance Committee at Shoe- 
buryness. The firat Hotchkiss single-barrel machine 
gun was made in 1876, and this, which is now in the 
museum of the Hotchkiss Ordnanee Works, is on the 
bolt principle, with an automatic feeding urrangement, 
exactly like the Hotchkiss revolving cannon of 14 in. 
calibre, and fires the same ammunition. 

After this gun was completed, a Russian inventor, 
Baranowsky, was killed by one of his guns, a few of 
which were in the Kussian service during the last 
Russo-Turkish' war, The Baranowsky gun was also 
on the bolt system, and the manner in which the acei- 
dent took place, convinced Mr. Hotchkiss that nothing 
but a wedge action would give absolute sccurity against 
similar mishaps in single-burre]) machine guns, He 
therefore abandoned the idea of the holt, and in 1879 
commenced work on a wedyve-action gun. In 1880 four 
auch guns of 1.64 in. calibre wore made and sold as 

acht guns, Here the wedge waa arranged to move 
Hrorizontall , the movement of a aide lever opened the 
wedge for loading, cocked the hammer and extracted 
the empty cartridge case ; the loading was performod 
by hand, This, as well as the first-described ‘gun, 
were mounted to be fired without recoil, and laid by 
means of a atock, 

T'u work rapidly three mon were required for the 
gun, viz., one to open und close the breech, one to load, 
and a third to sight and fire. Experience svon taught 
that the three men did not generally work in harmony, 
and the-rapidity of tire was therefore not so great as 
required ; thoroupon Hotchkiss set about to alter the 
breech action, so that it might be worked easily by two 
men. ‘The first gun of the preaent type, with a ver- 
tically sliding wedye, was made and tried in 1881 ; its 
calibre was 1.85in, but later it was bored up to 2 in, and 
chambered to take the ammunition of the 2 in. re- 
volving cannon, This gun is atill in the hands of the 
Ordnance Committee at Shoeburyness. 

In 1881, it was decided by the War Department to 
invite inventors to supply a new gun for the light 
armament of our Navy, and the following memorandum 
of conditions to guide manufacturers was issued by 
the War Office, dated December 20, 1881, 

Quick Firing Rifle! Breechloading Gun for Ausiliary 


1, The gun to be a breechloader which will range 
with accuracy to 4000 yards. 
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2. The muzzle velocity of the projectile to be not 
less than 1800 f.8. 

8. The projectile to be shell and steel shot of 6 lb, 
weight, 

4, The projeotiles and powder charges to be made 
up in one cartridge for simultaneous loading, 

5. The service of thé gun to be capable of being per- 
formed by three men. 

6. The gun to be able to fire under the above condi- 
tions not leas than twelve aimed rounds per minute, 

7. Theimounting to be suitable for vither ship or boat 
service, An alternative mounting to be provided to 
enable the gun to he readily mounted for field service. 

8. To be capable of readily delivering an all-round 
fire, 
9, The recoil to be reduced to the lowest limits, and 
the gun to return after recoil to the firing position. 

10, The gun to be provided with an easy removable 
shield, proof aguinst the fire of the Martini-Henry 
rifle at 100 yurds range. 

11, The total weight of the gun and ship mounting 
not to exceed 10 cwt. 

In the apring of 1883, threc different guna con- 
structed to fulfil, as nearly as possible, the above condi- 
tions, were «delivered for tial by the following firma, 
Sir William Armstrong, Mizhell, and Co., Hotchkiss 
and Co., and Thorstein Nordenfelt. 

The Armstrong gun was withdrawn from trial after 
the preliminary experiments, as it did not give the ex- 
pected results, the Ordnance Committee recommending 
the Hotchkiss gun, after a series of vory successful ex- 
periments at Shoeburyness, There beans S however, 
some diversity of opinion in the Navy on the syatem of 
training the guns, the Admiralty decided to order, 
besides the Hotchkiss gun a certain number of Mr, 
Nordenfelt, who was to adopt the Hotchkiss non- 
recoil system of mounting, and to embody similar 
balliatical features in his gun, so that the ammunition 
could bo fired from cither system with cxactly 
similar ballistical resulta, The exact shape of the 
pedestal for the guns is not yet decided, it will vary 
somewhat according to the construction of the ships 
and the places for the guns. The first 77 Hotchkiss 
guns ordered, are, according to the term of the con- 
tract, to be delivered by Hotchkiss and Co, by the 
beginning of April next. 

The Hotchkiss guns are called ‘‘non-recoil ” because 
they are generally mounted on fixed elastic pivots and 
have no perceptible recoil, although the guna in reality 
have a definite amount of movement at the departure 


of the projectile, sufficient to reliove the mountings of 
undue shock. 

In all cases, except for the larger calibres for boat 
service and for the field, these guns are laid by means 
of a stock, or shoulder-piece, bearing against the left 
shoulder (aa in the Hotchkiss revolving cannon) and a 

istol-grip with trigger, which the gunner graaps with 

is right hand, He fires the moment his sights bear 
upon the object aimed at, by pulling the trigger, so 
that it will be seen that this gun has the general 
characteristics of the Hotchkiss mounting, viz.: 

1, The gun is mounted on a pivot and trained direct 
by the shoulder without the aid of any clevating or 
directing mechanism ; thus enabling it to be pointed 
easily and rapidly from moving and rolling vessels 
against swiftly moving objects. 

2, The sighting and firing are effected by a single 
man, which is shown in perspective above, and in 
detail on tho opposite page. 

The gun is made of Whitworth’s fluid-pressed stecl, 
oil tempered, The body consista of a tube, and a 
jackot carrying the breech and the trunnions, so that 
the longitudinal and transverse strains are divided. 
The jacket is shrunk over the tube, and to prevent any 
slipping, they are locked together by a screwed collar, 
carrying the fore sight. The gun is exactly balanced 
in the trunnions, 

Breech Action.-The breech action belongs to tho 
class of guns with a hreech-block sliding vertically 
through a mortice, and actuated by a lever, the move- 
mont of which opens the breech, extracts the fired 
cartridge case, and.cocks the hammer for the next shot. 
The action is composed of the following parts, viz. : 
the wedge, with its stop-screw for limiting the run; 
crank and crank-handle, for moving the wedge up and 
down ; firing-hammer and its rovking shaft; main- 
spring, trigger sear, trigger apring, and trigger, and 
the extractor. 

Wedlge,—The wedge A (Figs. 2 and 5) is aquare, with 
rounded corners; ita face is normal to the bore, whilat 
its back surface is inclined, This wedge runs in guides 
BB (Fig. 1) on each side, and ita run is limited by 
the stop-screw ), which serves at the same time to 
fix the atock. The wedge is moved up and down by 
meane of the crank CU, the pinc of which runs in a 
peculiarly shaped groove D (Fig. 4) in the wedge. 

his crauk C is journalled in the right-hand cheek 
of the breech, and it carries on its stem the crank. 
handle E E!, which serves to open the breech by pull-. 
ing the top handle E, and to close the same by pulling 
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the hottom handle ', This arrangement makes the 
opening and closing of the breech very easy and rapid. 

Firing Mechanieom.—The firing mechanism is placed 
in the hollow of the wedge and consists of a hammer 
F (Fig. 5), the point of which penetrates the face of the 
wedge and utrikes the cap in the base of the cartridge 
on pulling the trigger. hia hammer F is mounted on 
a rocking shaft G, which is provided with an arm g 
on the outside of the wedge. 

The crank-handle E E! carricaa cocking cam e, which 
acts on the arm g of the rocking-shaft, and in this 
manner, by swinging the crank-handle downwardag, the 
hammer is drawn backwards, or cocked, before tho 
wedge desvends to open the breech. There is a cock- 
notch on the hammer, and a trigger sear H (Fig. 5) 
catches on this cock-notch and holds the hammer back 
until released by pulling the trigger, which in turn 
actuates the trigger soar H, 

The Y shaped main-spring I acts direct upon the ham- 
mer, and by an ingenious arrangement both branches 
of it are made to work, the upper branch bearing 
against the heel of the hammer, whilst the lower one 
pullé on the opposite side, thus causing a. nearly 





frictionless rotation of the hammer I and its axis, in 


tho bearing, 
Cartridge Hatractor.—The extractor Lis a pris- 


matical piece of steel; it works in a recess on the 
interior left cheek of the brecch and parallel to the 
bore of the gun; its further end forms the hook 
which acta on the head of the cartridge, On the same 
side as the hook, the extractor beara a stud /, which 
runs in a groove M on the left side of the wedge, On 
opening the breech the stud J of the extractor runs in 
the straight portion of the groove, which moves it 
hackwarda slowly, but as soon as the wedge is so fur 
withdrawn that the opening N coincides with the 
ghamber, the inclined portion of the groove acts upon 
the stud and causes the extractor to be moved back 
quickly, thus throwing the cartridge cleau out of thie 

un. 
. Leva —The stock consists of the yun-metal part 0, 
which is attached to the left side of the breech of the 
gun by the screw P and the stop-serew b, The stack 
can be removed by turning the screws IP and 4 a quarter 
of a turn. The vertical portion of the stock, which 
bears against the shoulder is, of wood, and to prevent 
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the shock of discharge being felt by the gunner, there 
in a ntout india-rubber tube 7 attached to the back of 
the top branch. This forms a very elastic and eflective 
buffer. The lower branch has thr. : handJes R, R', 
und RR, The gunner grasps the haudle convenient to 
him with the left hand whilst he hears hia shoulder on 
the top branch and has the pistol-grip in his right, aud 
so directa the gun. 

To prevent the fired cartridge cases falling on the 
feet of the gunners when extracted, there is a deflector 
o attacued to the gun-metal part of the ateck behind 
the axis of the gun, against which the fired cuses strike 
when ejected from the breech, and they drop duwn to 
the ground out of the way of the gunuers. 

Pixtol-Grip,—The pistol-grip A is of gun-metal and is 
acrewad on to the under side of the breech ; it carrics 
the trigger q, which in turn acts upon che trigger sear 
: in the wedge, when this is sloaed and the wun ready 

or fire, 
‘The front sight is a plain roughened steel 
pont screwed into the locking collar on the gun. 
he rear sight is a tangent bar sight of gun-motal, 
with a sliding leaf, worked by a set screw for correct- 
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ing the deflection. It is moved up and down by a 
rack cut in the bar, and a pinion wheel, provided with 
a Thandle. To set the sight permanently, if neces- 
sary, there is a clamp screw with milled head. The 
night is graduated in yards. 

he mechanism acta in the following manner, sup- 
posing the gun just to have been fired : 

First Movement.—The breech is opened by pulling 
the handle EK. The orank-pin ¢ moves backward in 
the groove D, part of which is concentric to the axis 
of the crank, and does not yet move the wedge; 
during this time the cocking cam e acts on the arm 7 
of the rocking shaft, and cocks the firing hammer F, 
As soon as the crank-pin ¢ runs in the portion of the 
groove I), which is inclined against the axis of the 
vrank, the wedge is caused to move downwards, and 
tho extractor stud /' being engaged in the straight 
pet of the extracting groove M, a slight but powerful 
vackward motion of the extractor takes place, until 
the wedge is drawn down so far that the opening N 
nearly coincides with the chamber ; then the sharply 
inclined portion of the extracting groove acts on the 
stud ad causes the extractor to jerk backwards and 
throw the fired cartridge case out of the gun. By 
this time the wedge is stopped by the atop-screw b, 

Now the gun is ready to be loaded. * 

Second Movement. -- A cartridge is run into the 
chamber so far until it is stopped by the rim catching 
againat the extractor hook; now the lower crank- 
handle KH! is pulled, the wedge begins to move upwards, 
and the inclined part of the opening N on the face of 
the wedge, acting on the cartridge, forces it further into 
the chamber: by the time the wedge is entirely closed 
its face bears tight up against the head of the ear- 
tridge, and the orank C has passed the vertical position 
aud rests against the body of the gun, so that the 
wedge is blocked by the action of ita weight, and the 
reaction of the crank-handle Ki on the discharge of the 
gun, When the breech is closed the cocking cam e¢ on 
the crank-handle is in position to allow the arm y, and 
with it the firing-hammer, to act, and the gun is ready 
for fire, 

Third Movement,--On pulling the trigger the top 
branch of it acts upon the trigger sear H, presses this 
down, and so releases the hanuner, which flies forward 
under the action of the main-spring, strikes the primer 
in the cartridge, and dischurges the gun, 

The gun is worked by two men, one to load and one to 
operate the breech and fire. The rapidity of fire, with 
careful aiming, was found to be, at Shocburyness, 
about thirtven rounds per minute. 

Ammunition.—VThe wnmunition consista of a centre- 
fire metallic cartridge of especial construction, holding 
in each one the powder, the projectile, and the primer, 
arranged ina similar manner to the metallic ammuni- 
tion generally used for small arms (Iig. 12), 

Three different types of projectiles are used with 
the Hotchkiss guns, viz.: 

a. Common shell. 
4, Steel shell. 
¢. Canister shot. 

Cartridge Caxe,—The motallic cartridge case con- 
iste Of uw clrawn brass tube M, slightly conical. It is 
reinforced at the base by an inside and outside cup of 
the game metal, The head P, of iron, is dipped whilst 
hot in boiling linseed oil to prevent rust, and fastened 
to the body with brass rivets oo, Which pasa through 
it, and through the base and reinforcing cups, thus 
holding the whole solidly together. The advantage 
of this construction having three thicknesses of metal 
at the usc is: that if one or the other part of the buse 
should ‘have unseen defects there can be no danger of 
leakage, us the others have suflicient strength to 
resist the pressure, 

The primer consists of a amall brass case (Fig. 17), 
shaped to form the anvil; it is closed at the bottom end 
by acap KRholding the fulminate. The primer is forced 
into a hole which ponetrates the head and the base of 
the cartridye, and it projects through into the inside. 
The reinforcing cups are pushed up around the primer 
cavity, so as to form a yas-check around the primer, 
and so hold it tight and prevent leakage. 

Common Shell.—The shell differa from these projec: 
tiles commonly used, in the fact of the fuze being 
placed in the base instead of in the point. This 
arrangement gives greater strength to the point of the 
shell, and obviates misstires of the bursting charge, 
caused by the fuzes placed in the point getting 
damaged and broken when the projectile strikes, The 
sholl is of caat iron, i rani ctoler in shape, about 
4 calibres in length, and it receives its rotation by the 
lands of the poly-groove rifling cutting their way into 
the soft guiding band A, which is placed at about one 
calibre’s distance from the base of the projectile, At 
the front end there is u» narrow centring band B, 
which does not take the rifliny. 

The guiding bands are of soft brass, contracted over 
the body C of the projectile. Under the rear band 
there are a number of grooves ec (Fig. 7) turned into the 
body, and the band is moulded into these grooves, thus 
Jeaving o small cannelured surface to take the rifling, 
and reducing to a minimum the strain and friction 
caueed by the projectile passing through the bore, 
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The projectiles are turned smooth all over and are 
made with the test carcand exactness. =. 

Steel Shell.—This projectile is necessary #0 ‘nate 
obtain the full orative power of the gun, as, 
hardened steel projectiles alone can cope su 


with modern steel or compound armour plates. The 
steel shell is pointed, and is fitted with the Hotchkiss 
base percuss oo fuze. It is made of special steel, of 
great longitudinal atrength, to obtain a maximum of 
perforating power, and small transversal resistance, 80 
us to enable it to explode with a relatively small 
charge of ordinary gunpowder, It is hardened ; the 
hardening radually dying away towards the base. 
To further facilitate the proper burating and breaking 
up of this projectile it is bored equally large at the 
base ag it is in the powder chataber. and the bore is 
closed by a threaded gas-check base D (Fig.11), or fuze 
receiver, of extremely soft steel, into which the fuze 
is screwed. 

To prevent this base being blown out of the body, 
and again to prevent the fuze being blown out of the 
base on ignition of the bursting charge, it is shaped so 
as to provide inwardly extending walls dc! forming a 
gas-check both around the fuze and in the powder 
chamber, Thus the internal pressure causea the 
whole to be held securely together and gas escape pre- 
vented, so that the bursting of the shell ix made 
certain, even when striking very thin plates, wood, or 
any other object, 

The gas-check base, or fuze receiver D, is provided 
with a projecting flange ¢, bearing against the base of 
the shell, which serves to close the chgmber of the 
same effectually, by means of the ext¢rnal pressure 
on the base of the projectile when the gun is dis. 
charged, thus naking premature explosions in the 
bore impossible, 

The Base Percussion Fuze, -. This fuze consists of three 
principal parts, viz.: Tho fuze case, the plunger 
carrying the eyes and the detonating cap (Fig, 14), 

The fuze casé F is of gun-metal, and carries the de- 
tonating composition Go in the screw-cap H, which 
closes the end of the case. The hase of the fuze is 
provided with a projecting flange (, brought up to a 
thin edye and acting as a vas-check when the fuze is 
screwed into the base of the projectile, because the 
pressure of the powder yas in the bore of the gun tends 
to force this flange against the base, and so make an 
absolutely gas-tight joint, 

The plunger K is composed of a body of lead, cast 
into a cylindrical case of hard brass, and of the contral 
tiring-pin L made of hard brass wire and roughened so 
us to give sufficient hold to the surrounding lead , in 
order to prevent any accidental displacement, Tlie 
rear cnd of the firing-pin projecta beyond the bottom 
of the plunger K, whilst its front end is sunk a little 
below the surface. The entire length of this compound 
part being so calculated that when it is inserted in the 
fuze case and the screw cap H is in its place, the point 
of the firing-pin L. cannot touch the primer G, and it 
can only displace itself by the shock of the discharge, 
whon in consequence of its inertia its slides back ou 
the firing pin Newit to the bottom of the case, The 
point then stands above the body of the plunger, 
ready to be projected against the detonating cap by 
its momentum, ax svon us the flight of the projectile is 
roturded on striking. 

The Operation of he Fuse ia thus :—On the discharge 
of the gun, the plunger Kk, through its inertia, slides 
backwards on the firing-pin L. The lead, being a 
soft substance, is compressed by the shock and closes 
tightly on to the firing-pin again, leaving the point 
projecting in front, ‘The plunger is now disengaged, 
unl free to move forward in the line of its axis. hen 
the flight of the-projectile is suddenly retarded by 1ts 
striking any object, the plunger again, in consequence 
of its momentum, is driven forwards, and the firing- 
pin strikes the detonating composition (: in the front 
of the fuze, and ignites the bursting charge in the 
projectile. 

This base fuze is absolutely aafe during tranaport 
and all the manipulations o! the projectile, as it re- 
quirea the shock of the «discharge to prepare it to act, 
and the sudden retardation in the flight of the pro- 
jectile to set it off. 

Canister Shot.—Tho canister does not much differ 
from that generally used with other guns. It consists 
of a drawn brass case, closed at both ends, and filled 
with hardened leaden bulleta. The front end is coned 
off to facilitate rapid loading. The base of the canister 
by means of the annular projection of soft lead, which 
closes the bottom, is made to form a gas-check in the 
bore of the gun (Fig. 9), 


Principal Weights, Dimensions, dc. 
Gun. 


Calibre as 57 mm. 2,244 in, 
araneth of bore .. 2280 ,, 7 ft. 5.7 in, 
0. in calibres ... 40 
( Number of grooves 24 
Riflin Width of lands 2mm. 0.078 in. 
8 Depth of grvuoves 0.4 99 0.0157 9? 
Twist, increasing 1 to 6 deg. 
Length of gun 2480 min. 8 ft. 1.6 in. 


lie, including stock 9000 ,, 9 ft, 10.1 in, 
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Weight of gun = do. $70 kil. 7.08 owt. 
Weight of pivot... 118. ,, 218 4, 
Woaight of clastic pedestal 920: 5, 6.08 ,, 
Ammunition. 

Weight of common shell, 
Parry and fuzed se aie kil, : Sy lb, 

ursti pro sa ; 17 02. 
Wei ht of stee) shell! 2.720 ii. 6 lb. 
Bursting o a Hh gr. 4.02 az. 
Weight of canister shot 3,400 kil. 7 |b, 7 02, 
Length of projectile ; 220mm. 8,06 in, 
Total Jength of cartridge 

with projectile... = « 481g, 22. in. 
Total weight of complete 

cartrid ise is w= 4,23 kil, 9 Ib. i.2 o2. 
Charge of powder 850 gr. 20.75 02. 
Initial velocity of the pro- 

jectile 160 met. 1849 ft. 


Total muzzle ‘energy of the 


projectile... 43.48 met. tns 140.4 ft. tna, 
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RAILWAY FERRIES. 

WE illustrate, by a two-page plate, the general 
arrangement of two railway ferries, the Koracr aud 
the Nyborg, recently completed for carrying trains over 
the Great Belt and keeping the communication opon, 
throughout the winter, between Zealand and Jutland, 
thereby not only maintaining a continuous traftic, but 
effecting a considerable saving in time by avoiding the 
necessity of transferring freight from the train to the 
boata and vice verad. The vessels, which are each 
capable of carrying seventeen loaded wagons, or 
thirteen passenger carriayes, were constructed by the 
Kockums Mekaniska Werkstad, Aktie Bilag, Malmo, 
Sweden. We shall reserve our description of these 
oe vessels until the publication of further 
details, 
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CONTINUOUS BRAKE FAILURES. 
To THE KEnitor or ENGINKERING. 

Sik,—Tn your issuo of July 25, p. 85, dotails are given 
of a collision at Swansea caused by the leaking off of the 
“two-minute” brake, On July 4th a Midland train 
yan into the buffer stops at Leeds from the same cause, 
and on Saturday last, another case similar in every way, 
took place. The brake was applied and worked well, 
then it “leaked off,” and before anuther store of vacuum 
could be obtainad, the train ran into the buffer stops; this 
easo has therefore added another instance of the inofh- 
ciency of leaking-off brakes, Buffer atops have been run 
into at Portskewet, Liverpool, Northampton, Loods, 
Bradford, Leeds, Swansea, and now Leeds for the third 


time, 
Yours faithfully, 
Crement E, Srrerron, 
40, Saxe-Coburg-street, Leicester, 
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DISTILLING CONDENSERS. 
To THE Error OF IONGINEERING. 

Sin,—Having observed in one of your late issues an 
advertisement claiming to produce 23 tons of distilled 
water for 1 ton of coal, and not being in a position to 
thoroughly investigate the operation ut the Health 
Exhibition (which would require at least two or three days 
to get a fair result), I should he glad of any information 
respecting this subject, it being contrary to my cx- 
perience, 

During the last eight years T have been an engineer in 
large ships, which have been fitted with distilling con- 
densers, und have found that although the condonsers 
were porfoctly clean, and of the most approved type, I 
have thought myself fortunate when I obtained & tons of 
water for a ton of cual, ps pata from 20 tu 24 tons per day, 
and of course having to clean boilers after about 15 days 
distilling, This is not from one ship only, but having 
investigated the logs of about 30 ships, I tind the mean to 
be 7 tu 8 tons of water per ton of coal, all the ships being 
fitted with Normandy s condensers, and in the tropics, 
where the circulation has to be accelerated, 74 tons of 
water is a fuir average, using the hot water for feeding the 
boilor, 1 believe that it is quite possible to get 12 or 18 
tonk with an ordinary boiler, but beyond that, considering 
4 lb, of water per pound of coal a fair evaporation, I am 
inclined to mistrust. 

Perhaps some of your readers will favour mo with their 
experience on this matter. ‘ 

PPK. 


(JAS IN PAnth#,—The revenue acquired by the Parisian 
Pompey, for Lighting and Heating by Gas in the first 
half of this year, was 1,489,688/., showing an increase of 
41,0977., or 2.90 per cent,, as compared with the corre- 
aponding period of 1883, 

THe VictoRIAN Cosst.—By the instruction of the Victo- 
rian Commissionerof Trades and Customs, Mr, Wileon, the 
i eae of ports and harbours, has drawn up a report in 
reference to more effective signalling off the Victorian 
coast. He suggests that 5000/, worth of '‘ sound rockets,” 
similar to those used at Flamborough Head in England 
should be obtained, and that the Agent-General should 

rooure for use at the channel stations three of the beat 
feaaignal horns of such power and capacity that the 
supply of compressed air can be maintained by two men 
working an air pump. ‘The recommendation will, it ix 
understood, be adopted, 
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Adv ents intended for insertion in current week's 
jesue must be delivered not later than 6 p.m. on Thursday, The 
charge for advertisements ie three ese for the first four lines 
or under, and eightpence for each additional line. The Ine 
averages seven words. Payment must accompany all orders for 
tingle advertisements, otherwise their insertion cannot 
guaranteed. Terms for displayed advertisements on the wrapper 
and on the inside pages may be obsained on application. Serial 
advertisements will bo inserted with all practical regularity, but 
absolute regularity oannot be guaranteed, 


SUBSCRIPTIONS, HOME AND FOREIGN. 
The price of ENGINEEHING to annual subscribers in the 
United Kingdom receiving copiea by post is 11. Os. 2d. per annum. 
If oredit be taken, the charge in 21. 6d. extra, tho subscriptions 
being payable in advance, "Phere being two double numbers pub- 
lished each year, the amount of the annual subscriptions should be 
reckoned aa Fifty-four numbers, with postage according!) 
The publisher to state that since January 1, 1882, the ordi- 
nary copies of ENGINEERING sent abroad are printed on thin 
paper é Wustrations boing, howover, 60 much loss effective on 
n paper, foreign subscribers are strongly recommended to order 
thick paper copies, which they can have by paying the difference 
in bane as indicated bolow. 
ho rates for subscriptions to ENGINEERING from abroad are ; 
1, 168, Od. to all the following countries, viz.: Africa, Austro- 
Hungary, Bolgium, Brazil, Bulgaria, Oanada (Do- 
minion of), Oyprua, Denmark Egypt, France, 
rid ig Abela Greece, thaly, MXem bury, 
Malta, quosas Islands, Nothorlands, Nowfound- 
land, Norway, Peru, Portugal (including Azorea 
and Madeira), Koumania, Russia, Servia, Spain, 
Sweden, Switzerland, Tahiti, Turke , United States 
of America, Australia and New and. Thick 
paper copies, 2/, Ou, 6d, 

2: Os. 6d, to India, per ien, the Straita Settlements, China, Japan, 
ane S| Hawaiian Islands. Thiok paper copies, 

t} %. ° 

All anoounta are payable to the publisher, Mr. CARLES 
GiLeurr, 856 and 86, Budford-street. Cheques should be crossed 
Union Bank, Charing Croaa Branch.” Post Office Orders to be 
made payable at 407, Strand, London, W.C, 

Forvign subseriburs, especially when renewing thelr subsacrip- 
tiona, are particularly requested to advise the Publishor of the 
transmission of the Post Office Order, and the exact amount for 
which it is made oblate If thia precaution is omitted, some 
rapes is very likely to occur in obtaining the namo of the 
tuner. 

Otfice for Publication and Advertisements, Nos. 85 and 86, 
Bedford-street, Strand, W.0. 
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Ravina Casss.—Roading cases for containing twenty-six 
numbers of ENGINEERING may be had of the publisher or of any 
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NOTICE TO AMEKICAN SUBSORIBERS. 
We to announco that we have appointed the firm of John 
Wiloy's Sons, 15, Astor Place, New York, the aole agente for ENal. 
NEERING in the United States, and all subsoriptiona for the United 
States willin future be payable to thom. They will also bo pro- 
alte to receive advertisements for ENainzrgine, and will afford 
ull information as to terms, &c., on application. 


‘The Publisher begs to state that ho is able to supply one or two 
sote of ENGINBNRING Complete from the commencement, 
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The Publisher desires to draw the attention of Manufacturers 
and Purehasers tu the advantages offered by the INFORMATION 
ANv INQuIRY Ktoom extablished at the offices of thie Journal. In 
thia room are kept for the benesit of visitors, files of the principal 
English and scree technical journals, and the circulars and 
catalogues of the leading manufacturers tn the rie piletibas Trades, 
either Jor reference or distribution, A classified arrangement ay 
the various advertiaaments which appear either continuously or 
from time to time in ENGINRARING will aleo be avatlable for rafer- 
ence. Manufacturers are tnvited to contribute their catalogues 
and circulars, which will be indexed and placed under the care of 
an attendant. 
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THE MANCHESTER SHIP CANAL, 
Wr cannot better express the feeling with which 
the decision of the Committee of the House of 
Commons on the Manchester Ship Canal Rill was 
recoived, than by quoting from a ttl on daily 
paper, tho London correapondont of which writes : 
‘+The decision of the Select Committee in throw- 
out the Manchester Ship Canal Bill has created a 
widespread surprise. 1 happened to know some of 
the leading counsel on both sides, and, though 
differing on other pointa, they in private convoraa- 
tion agreed on this, that the Committee was gure to 
pass tho Bill. Jt is curious to recall the fact com- 
municated to you at the time that just before the 
decision in the Lords was given, both sides wore 
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agreed in the anticipation that they would t 
out the Bill, 
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hrow | yards, and the cost 320,0001., 
It is the reverse that has happened in| channel could be maintained by the removal of 
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both cases, completing the most remarkable history | 600,000 cubic yards annually at a cost of 12,5001. 


of a private Bill comprehended in two sessions. 
Last year the Commons passed the Bill, and the 
Lorda threw it out; this year it is the Lords who 
pass the Bill, and the Commons throw it out. Be- 
tween the two it has been a oustly game for some- 


We quite agree with Mr. Aitken that there is great 
need of improvement to the sea channels, but we 
cannot concur in the method proposed, for we feel 
satisfied that as narrowing proved abortive both on 
the bar and in the upper estuary so would dredging 


body. It is reported that the promoters of the| unless combined with training. If the currents 


measure have spent 120,000/. in preliminary ex- 


penses, ” 


were capable of maintaining a deeper channel they 
would in time form such a channol through sand- 


be did the Committee in the House of 


It is further noticeable that the Committee which | banks, and as this is not formed it follows that 
passed the Bill in the House of Commons last year | there is not power to maintain it, and it would silt 
unanimously, was a very strong one, and expressed | su rapidly as to defy any efforta made to keep it 
their opinion as to the importance of the measure to| open. It is when a bar is formed by hard material 
Lancashire ; they wont fully into tho quostion as {such as rock or evon clay, that dredging a channel 
ords this | proves effective. 
session, spending thirty and fcrty-one days re-| In our opinion the cast coast should be studied 
spectively in considering it ; whereas the Committee | whero wo sve the natural groin, Spurn Point, jutting 
of the House of Lords last year had not the estuary | out into the Humber, and which by narrowing the 
part of the case before them, and although they | entrance to the estuary affords at tho same time an 
curtailed the inquiry and declined to pass the Bill, | anchorage at the back and a deep channel round it ; 
certainly they gave the promoters every oncuurage- | and again a very similar result followed the plac- 
ment to come again, ing of an artificial groin, viz., the South Gare 

This year the Commons Committee, which re- | Breakwater at the entrance to the Tees. Probably 
jected the Bill, sat for twenty days only, and we] if the mouth of the Mersey was treated on the same 
certainly think the promoters and the public gene- | principle the same result would follow. 
rally have some reason for desiring information as} The Mersey Couservators have no power to raixo 
to the apecitic- grounds upon which the Lill was | or expend moncy, they cannot initiateimprovements, 
passed by the House of Connnons at one time, and}and can only exert their authority to prevent 
rejected subsequently. When such large interests | changes bcing made, which they judge would be 
are involved, and the expenditure of a quarter of a objectionable or dangerous. We have sven tho 
million of money, in promoting and opposing the | acting conservator recommending Improvements, 
measure, has becn incurred, some explanation is | both above aud below Liverpool in’ his: official 
aurcly due in the interesta not only of the pooploe | reports of 1879 and 1880; but nothing resulting from 
who find the money, but of the public generally, or | these suggestions, no public inquiry has been insti- 
the whole system of Private Bill legislation would | tuted or information sought for, 
seem to be greatly at fault, and te require refor-| The Mersey Dock and Harbour Buard receives 
mation. the dues, and here, as elsewhere, the power of the 

Before leaving the question of the Mersey we | purse predominates. This Board, which, owing to 
desire to call our readers’ attention more particu. | the qualifications dumanded of its monibers, and the 
larly to the sea entrances, As stated by us on the | mode of election, is composed, with one exception, 
20th of last month, the water on the Sandy Hook | of Liverpool men, and although it presides over the 
har at the entrance to New York has shoaled from | destinies of a navigation of national, even of uni- 
25 ft. to 23 ft., and forthwith a memorial was for- | versal, importance, it has for its first carc and concern 
warded to Congross and a Bill introduced into the | the management and development of the Liverpool 
Tlouse of Representatives directing that proposals | Dock Estate. On tlus immense sums of money have 
should be invited for dewponing the chanuel 6 ft., | been lavished, but with the exception of lighting, 
and widening it not less than 500 ft. We hope| bucying, and removing wrecks, nothing is done for 
that if the attention which has been called to the] the navigation, and prior to the formation of the 
unsatisfactory and dangerous state of the entrances | Upper Mersey Navigation Commission the lighting 
to the Mersey fails to rouse the people of Liverpool, [and buoying of the estuary above, was done at tho 
at any rate outside influence may be brought to cost of the Bridgwater Trustees, although duces 
bear, and that some higher authority may be in- | were paid tu Liverpool by craft proceeding to the 
duced to move in the matter. Up-river ports, 

Undoubtedly themagnitude of the works necessary | — It thus secs as if the Liverpool Board were still 
on the Meracy would bo far greater than would have | de facto, as thoy formerly claimed to be de jure, 
been found suflicient elsewhere; but, on the other | conservators of the Mersey, and the question ought 
hand, the trade which would be benefitted is far | to be looked into and decided, whether they will act 
greater also. In 1850 the tonnage paying dues at | for the public in the matter of improving the navi- 
Liverpool was 4,000,000 tons as compared with | gation as a Whole, or whether they should be called 
200,000 tons on the Tees, and in 1882, 8,100,000 | upon to make way for a new authority established 
tons, as compared with 1,500,000 tons on the Tees. | on a brvader basis and likely to possess more ex- 
The Commissioners of the Tees have conferred im | tended ideas of thoir duty, 
monse benetits on the trading community by keep-| The neglect with which the Upper Mersey has 
ing tho necessity of improving the navigation dis-; been treated, was shown iu 876 when the Upper 
tinetly before them, and Parliament has granted to | Mersey Commissioners came into existence in spite 
them the collection of dues and the power to spend | of the opposition of Liverpool, Ju dns evidence ou 
the money so derived. The works ee been done | the ship canal inquiry, the chairman of the Mersey 
economically owing to the abundaneo of ironstone | Dock and Harbour Board asserted that no responsi- 
slag, a material in itself of about the same specific | bility for the condition of che sea channels rested 
vravity us Runcorn sandstone, and if a breakwater | with the Board, 
can be formed of slag on the cast coast, why not of} The time seems now to have arrived when a com- 
sandstone on the west? The necessity of improving | mission should be created to embrace the positions 
the sea channels has been frequently mooted both | occupied by the Mersey Conservators, the Upper 
outside the councils of the Mersey Dock and) Mersey Commissioners and the Mersey Dock and 
Harbour Board, and also at the meetings of that) Harbour Board, so far as regards ‘l.¢ conservancy 
body. duties from the bar to Warrington, with power to 

During tho latter part of 1881 and the following | levy dues on all vessels entering the port, and that 
year, Mr. Russell Aitkon, C.E., was in corre-| the Dock Board rates should be confined to the 
spondenve with the chairman of the Marine Com- | docks and surrounding premisos,; The Mersey 
mitteo of the Board, and laid before him a proposal | Dock and Harbour Board would then be in’ the 
for removing the bar at the mouth of tho harbour, | sme position as the London Dock companies with 

Of late yoars this bar has had no more than 9 ft.) reference to the Thames Conservancy, the Hull 
of water at low water ordinary spring tide, and Mr. | Dock Company to the Humber Conservancy, the 
Aitken proposes to dredge and maintain a channel ruilway companies und the owners of docks on the 
80 ft, deep at all times of the tide betweon Liverpool | Tyne wid Tees to the Commissioners of those 







und the sea. 


thirty-seventh volame, this would ontail the forma- 
tion of a channel 2800 yards long through the bar, 
and also two shorter channels through banks above. 
Mr. Aitken fixes the width of his 30 ft. channel at 
300 yards with slopes of 1 in G0. He estimates the 
quantity of matorial to be shifted at 9,000,000 cubic 


As will bo secon on tho longitudinal | 
aoction, which wo published on page 364 of our, 





estuaries. I]t may be urged that the docks on these 
lnst named estuaries are the property of private 
companies, whereas the Mersey Dock and Harbour 
Board is a public trust whose members receive 
no direct pecuniary benofit from the estate, that 
therein lies the reason for investing them with 
conservaney powers, and if their estate was situated 
at the upper end of the eatuary there would be 
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more reason for allowing them to continue to occupy 
the position, providing they were willing to under- 
take and fulfil it for the benefit of the district 
generally. As it is, their interest is antagonistic to 
the development of tho upper porta, and their 
desire naturally is that that ull the merchandise 
required by the dense manufacturing population 
inhabiting South Lancashire, Cheshire, and West 
Yorkshire, should pay dues to them; ,they can 
scarcoly be expected to willingly assist in providing 
facilities for conveying it past Liverpool. 

Many poraons will no doubt exclaim at tho ditti- 
cultios sclich aro patent in carrying out such an 
improvement as we foreshadow on the Mersey, but 
the position of Liverpool must be looked at on a 
map, not of the county, but of the British Tsles and 
of the Continent of Europe. Then it will be seen 
that although the bar lies ten miles below Now 
Brighton, if still it were found necessary to oxtend 
works so far, they would toa great extent bo shel- 
tered by the sandbanks to seaward or further by 
Wales and Anglesea on the south and south-west, 
by Lancashire on the north-east, Even on the 
north and west the Isle of Man and Ireland inter- 
veno between tho site and the waves of the 
Atlantic Ocean, whereas on the enst coast, and on 
the cuast of Holland, works have been constructed 
with success to stem the unobstructed fury of the 
German Occan, 

At present the threefold jurisdiction established 
for the conservancy of the Mersey, results in absence 
of effort, as is usually the case whon responsibility 
is divided. (Glasgow is situated at the head of the 
estuary of the Clyde, where energy, skill, and 
large sums of money have been freely sapont for 
many yearsin improving the navigation to Glasgow, 
and, but recontly, in the construction of docks. The 
situation of Liverpool is different, and su have been 
the aims of the authorities. 

We venturo to say that had London been on the 
Mersey instead of on the Thames, the present stato 
of affaira would not have been allowed to oxiat 
without diligent inquiry at the hands of Parlia- 
ment. Of late years we have had commission 
after commission sitting in reference to the Thamos 
with a view to the improvemont of the navigation, 
the drainage, disposal of sewage, Kc., and during 
this session on the ownership of the banks and the 
rights of the public on the river generally. A 
Cabinot. minister was sutiiciently interested in this 
matter to offer himself for examintion as a witnoas, 
but no public inquiry has been held with regard to 
the Mersey since the Conservancy Act was passed 
in 1842, 

Meanwhile enormous changes have been made in 
the mercantile marine as well as in the trade of the 
port of Liverpool, and in the conduet of trade 
gonorally, time is an object of much greater im- 
portance, and delay in entering or leaving 2 port, is 
far more objectionable. The public expect to step 
on board a steam liner in dock on the arrival of a 
train at a tixed time, and to proceed to sea without. 
delay, but at Liverpool the American linors haul 
off to mid-chainel, and even the little boats plying 
to the Islo of Man are unable to cross tho bar at 
dead low water, Moreover, during this period the 
dopth of water on the bar has become considerably 
less, while, owing to the general adoption of steam 
for propelling, or towing in, and out of, harbours, a 
dooper channel is preferable, oven if obtained at 
the sacrifico of width formorly necessary for beating 
out under sail. 

There is another iinportant question to be con- 
sidored, which is the advantage accruing to the 
nation and the Government, for with an impreved 
entrance, Liverpool might be used with confidence 
as a naval station and harbour of refuge. With the 
oxisting depths of water, a fleet could not issue forth 
to meet its adversaries except at high tide, and a 
disabled man-of-war could not run for safety or 
get access to a graving dock, except during a few 
hours of the twenty-four, and meanwhile she might 
sink, or fall into the hands of the enemy. Liver- 
pool is practically undefended from the land, and 
although we should certainly expect a& good account 
to be given of any hostile fleot before thay got inte 
tho Irish Sea, still it would be a matter of import- 
ance in the naval defence of the west coast, to have 
an unobstructed harbour, accessible at all times of 
the tide for the heaviest description of war vessels, 
and in which floating batteries might lay for the pro- 
tection of commerce, and be able to sully forth to 
meet an adversary at any hour, 

The mercantile marine would also greatly benefit, 
for at present, with the exception of Holyhead, 
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which is not suitable for the largest vossola, thore 
is no harbour of refuge on tho west coast of Great 
Britain, between the Clyde and Milford Haven. 
To the harbour itself the advantage aceruing from 
protecting works would be immense, By far the 
groater number of tho dock entrances are on the 
leo side, and the position of the Canada Dock 
entrance was found to be so exposed, that, although 
the more recently constructed docks have been ex- 
tonded far below, their ontrance is fixed closo to the 
Ada Dock gates, and evon these cannot be 
opened in heavy weather. The danger from the 
seu ig not increased, but the difticulty of working 
the ships using two largo aystoms of docks through 
what practically tho same outlet, must be consider- 
able. Undor the protection of the training works 
or breakwater, the river would become tranquiliged, 
and not only would greater freedom for docking 
vossels be obtained, but the arewof anchorage ground, 
which is alroady found to be tuo restricted for the 
reyuiroments of the port, would be enlarged. We 
think, therefore, in the interests of the empire, as 
well as of the manufacturing districts of the north- 
west of England, a full and exhaustive inquiry 
should be set on foot as to the present condition 
and mean of improving the Mersey. 

In America, France, and most other countries, 
the works themselves would be carried out by the 
Government. Englishmen prefer to leave such 
matters to private enterprise, but we think that 
the interest which has been aroused“by the proposal 
to make a ship canal to Manchest@, affords a fitting 
SRpOrnuity for directing publio attention to the 
still larger subject which has lain dormant, and is 
well worthy of the deepest attention, not merely 
of individuals, but of the Government of the 
country. 





INEFFICIENT BRAK fs, 

THE failures and defects of vacuum brakes 
continue, and that more lives aro not lost is 
certainly marvellous. In our issue of the 26th 
of July we noticed a collision between a Mid- 
land train and tho buffer stops at Swansea, by 
which injury was inflicted on fifteon people, the 
cause being the failure of tho ‘leak off’ Clayton 
automatic vacuum brake. We have now to record 
uw similar collision with the buffer-stops at Wellington 
Station, Leeds, on tho 2nd inst. from the same 
cause, The train was well filled with passengers, 
many of whom sustained blows and bruisos, his 
is not the first time such an event has occurred at. 
Loeds, and looking to the list of other places, in- 
cluding Portskewet, Northampton, Liverpool, Brad- 
ford, and Swansea, where similar accidents jave 
rosulted, it is by no means likely to he the last. 
As often previously explained, by its unfortunate 
principle, this form of lrake is rondored quite un- 
trustworthy for a second or third application, and 
drivers are thus always in dangor of being led into 
a trap, particularly when approaching junctions and 
tormini. 

When twenty-five people were killed on the 
Sheftield Railway at Penistone, Sir Edward Watkin 
was inclined to think that Providence had been 
a little hard on his railway by not arranging for 
the engine to run ‘only 60 yards further.” Jt is 
to be hoped that on the numerous occasiuns when 
passengers do escape on this line, Sir Edward is 
properly thankful, though should he continue to 
tompt Providence by adhering to the uso of a 
vacuum brake, he may svon have to make more 
cxcusos, and express regrets for a further addition 
to the many lives which have already buon sacrificed 
on the Manchostor and Shoffield Railway. In our 
iasue of the 26th ult. we also drew attention to a 
breakaway at Worksop on the saine line, and a 
harrow cacape of a subsequent collision, which 
would never have been possible had the train been 
fitted with an automatic brake. A further illustra- 
tion of the necessity for such appliances on Sir 
Edward Watkin's railway was attorded on Bank 
Holiday. As a heavily-ladon excursion train of 
more than twenty carringes, from Sheftield for 
Grimsby, was approaching Great Coates Station, 
about three miles from QGrimaby, o man was 
observed standing on the footboard of a carriage, 
gesticulating and shouting. Jt was also observed 
that the fifth vehicle from the end of the 
train was oscillating violently. Fortunately, the 
driver was able to be signalled by the ‘officials at 
the station, and the train was brought to a stand 
after running soveral hundred yards, having carried 
off @ gate-post and part of Great Cortes platform, 
and torn away one side of the carriage, with injuries 
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to several people. The primary cause, as at Peni- 
atone, was tho breaking of an axle, by which part 
of the train was thrown off the ling. Tho rosults 
were fortunately more favourable than those at 
Penistone, but had the driver not received timely 
warning of the mishap which luckily occurred when 
passing a roadside station, it is quite possible that 
tive carriages filled with their ploasure-bent freight, 
might have met the fate that has befallen others 
under very similar circumstances, Had an auto- 
matic brako been in use, it would in all probability 
have boon self-applied when the axle broke, and all 
anxioty would have been at an end. 

Imayine this vehicle with the cracked axle, in tho 
front of the train —which would have beon the con- 
dition of things a few hours afterwards on the return 
journey—and that the axle had broken on wu heavy 
falling gradiont ; it is quite possible to have had 
a recurrence of that most fatal calamity which 
took placo on Septomber 13, 1882, at Hugatetten 
on the Baden State Railway. In this latter case 
the front part of a heavily laden excursion train left 
tho line, on a falling gradient, and was overrun by 
the remainder of the train, killing 63 people, and 
seriously injuring 72 others. It is significant that the 
Baden State have since adopted the Westinghouse 
brake, and are fitting it to their stock, but from Sir 
Edward Watkin's remarks at the South-Eastern 
meeting, commented upon in our last number, it 
would take many more lives than those sacrificed 
at Hugstetten before he would voluntarily consent 
to-adopt the same brake on the railways he controls 
with such autocratic self-will. If the ‘shareholders 
of these lines have not lost all control of their 
affairs wo shall probably hear of their making a 
movement-with a view to recovering some indepen- 
dence of action. Meanwhile we hold it to be our 
duty to the public to watch narrowly, and report 
carefully, the dangerous failures of non-automatic 
brakes upon our railways, and to counteract, as far 
as possible, the efforts of Sir Edward Watkin to up- 
hold and perpetuate a dangerous syatem, in defiance 
of tho recommendations of the Board of Trade. 


” 
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THE TEXTILE TRADES EXHIBITION. 

AN exhibition of machinery and products con- 
nected with the textilo trades was opened at the 
Agricultural Hall last Monday, and is to remain on 
view until September 20th, It is difficult to under- 
stund what is the objoct of the promoters is holding 
an exhibition of this kind in London, where little 
or nothing is known ahout the subject; and we 
should have thought that the result of a similar 
attempt at the Crystal Palace three yoars ago 
would have effectually prevented a renewal of 
the experiment. At that time there was a 
considerable response from the manufacturers, and 
the show, although very partial in its character, 
was, #0 far ay it wont, interesting, and did really 
represent many phases of tho textile trades. The 
result, however, was not successful, and scarcely 
any of the former exhibitors are to be found at 
Islington ; indeed, vf all the textile industrios, the 
cotton trade is tho only one that is to be seen on 
any scale whatever. Spinning machinery is ox- 
hibited by Mr. Samuel Brooks, of West Gorton, 
Manchester, in the form of two ring and traveller 
frames, and these are the only examples in the 
building. Messrs, Farmer and Sona, of Salford, 
make a considerable display of first-class finish- 
ing machinery, and other machines of the same 
class ure shown by Messrs. J. H. Riley and Co., of 
Bury. The show of looms ia most meagre; Mr. 
Robert Hall, of Bury, whose machines ure to be 
counted by thousands in Lancashire, being repre- 
sentod by a single fustian loum, and other well- 
known makers.being content with the same modest 
number. 

At the time of writing, several of the firms whose 
Names appear in the catalogue have not put in an 
appearance, while the line shafting by which the 
groator part of the machines are to be, driven has 
not been atarted. We shall therefore reserve our 
notice of the textile machines for a future issue, in 
the hope that sumething may appear which will 
justify the assumption of the title. At the present 
there is neither silk nor flax-working machinery, 
and very little that pertains to wool, while the 
cotton manufacture is represented by a few details 
of the process, and with two or three oxceptionas, 
no machinists of note are exhibiting. In this notice 
we turn to a few of the other exhibits, which have 
a more extended application. 

Messrs. Musgrave and Sons, of Bolton, show two 
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of their starting engines, which are designed for 
turning large enuines over the contrea, or for the 
purpose of rotating them slowly when it is required 
to do so for the purpose of putting on straps, ropes, 
&ec, The special feature of them is that they 


come automatically out of gear with the main 
moment it gets under way from! 


engino the 
its own steam, and hence no accident can 
arise from the pee ene of the man in chargo. 
In tho first form o arg goar, the main shaft of 
the starting engine has keyed upon it a pinion, 
which gears into a pinion carried by a lover pivotted 
loosely upon the shaft itself. This lever can stand 
in two positions. 
a toothed circle on the fywheol of the main engine, 
forcing it downwards. Should the engine start 
by its own steam, it carries the pinion with it 


until the lever assumes an inclined position, | 
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is out of gear, and a catch. ing cloth upon itself. 1t ia claimed for it that as 
falls in to keep it so. In the seeond form of | there aro no stitches init, it is more durable than 
starting ongine the driving pinion is attached if sewn. Covton ropes, which are now widely used 
to its shaft by a scroll key, so that when the ‘in mill driving, are exhibited by Messrs, J, and 
flywheel overruns it, it screws itsolf along its J. EB. Milne, of King-street, Oldham, who have a 
shaft, and slides out of goar, the last part of its. stand with samples of all sizes, from spindle band- 
motion being assiated by a weighted lever which | ing up to main driving ropes. 
falls over tho centre, and carries the pinion com- | Messrs, Frank Poarn and Co., of West Gorton, 
pletely clear of the wheel. Another form of turn- | Manchestor, have a large selection of their well- 
ing ongine is shown by Messrs. Hick, Hargroaves, | known pumps. In tho way of novelties thoy are 
and Gv., of Bolton, but as we hope to illustrate it | showing a ballast pump and a blowing ongine. The 
in our next issue we shall reserve our description of | former has a ‘in, steam cylinder, a in, water 
it till thon. ‘eylinder, and Loin. stroke. Tho ateam salve is 
' ‘There is a very considerabie show of cotton helting | worked by a special steam cylinder which has 
by Mr, Maurice Gandy and othors, Mr. Wilson | its valve operated from the pump piston rod. 
Cobbott, of 60, Queen Victuria-street, E.C.,showsthe Tho blowing ongine ia constructed on a similar 
Scandinavian cotton belt, which is woven solid inw plan, and has a 36 in. air cylindor, a 16 in, 
| loom at_one operation, and is not produced by fold steam cylinder, and 24 in stroke. It is in- 


when the pimon 
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tended to compress up to 6 Ib, or 7 Ib, on the | 
square inch, and is to be applied to ventilating a 
ship's stokehold, on Green's system, We hope 
to illustrate both the blowing engine aud the 
system itself shortly. Steam for this exhibit: os 
furnished by two ‘* Hyde Duplex” vertical boilers, 
manufactured by Messrs. Tinker, Shenton and Co., 
of Hydo. They are 10 ft. high and 4 ft. Gin. in 
diameter, and are capital specimens of boilerwork. 
The furnace communicates by a short vortical tlie 
with a horizontal cylindrical flue terminating in 
the lower part of a combustion chamber, frou 
which # mumber of horizontal tubes run to an 
extornal firebox, A very ligh efliciency is claimed 
for these boilers. 

Two mechanical stukers are exhibited, ono by 
Messrs. Hodgkinson and Co., of Odseil-lane, Man- 
chester, and the other by Mr, James Procter, of 
Haminerton-strect, Burnley. The formor dis- 
tributes the coal over the fire in a continuous rain 
by means of a revolving fau rotating about 200 
times a minute, and the latter feuds by means of a 
rum and a shovel, 

Meners. W. Buckley and Co., of Sheftield, have a 
large exhibit of their well-known pistons, and near 
tu them is the stand of Messrs. Hudswell, Clarke, 
and Co., Loeds, who have supplied the whole of 
the pulleys for the electric light department of tho 
Health Exhibition. 


THE INSTITUTION OF MECHANICAL 
ENGINEERS. 


Tue summer mecting of the Institution of Me- 
chanical Engineers commenced on Tucsday last at 
Cardiff, under the presidency of Mr. 1. Lowthian 
Bell, The proceedings were opened with a meeting 
for the roading and discuasion of papers at the Cardiff 
Public Hall, Crockherbtown, when the members 
were wolcomed to Cardiff by the inayor, Mr. Lobert 
Bird, Tho President having replied ou behalf of 
the Inatitution, the minutes of the special and 
ordinary meetings in May last were i and con- 
firmed, and a list of tifty-threo new members 
elected at the present meeting, was read by the 
secretary. 

This routine business having boen disposed of, 
the President proceeded to deliver his address. 
Mr. Boll nominally took iron for his text, but 
his address really covered a far wider ground thar 
the progress of our dron manufacture only, and 
it was in all respects an admirable one, We shall 
not attempt to give an abstract of Mr. Bell's 
remarks here, ag we publish his valuable address 
in ertenso on another page, and it is one which 
deserves to be read - and carefully read-—in its 
entirety. The especially important part of the 
address ig that containing Mr, Bell's views on 
the comporative cort of labour in this country 
and abroad, and this is a portion which wo believe 
will he widely discussed not only here, but also by 
our Continental competitors, Mr. Bell's remarks 
wore cordially received by the meeting, and at their 
conclusion a vote of thauks for the addross—pro- 
yosud by the mayor and seconded and supported by 
Mrs Fames Colquhoun, of Tredegar, Mr, Jeremiah 
Head, and Mr, E. H, Carbutt— was heartily ac- 
corded. 


Dock ACCOMMODATION AND CoaL SHIPPING AT 
CARDIFF, 

The next business was the reading of a paper hy 
Mr. John MeConnochie, of Cardiff) “On Roeent 
'Iextensions of Dock Accommodation and Coal- 
Shipping Machinery at thy Bute Docks, Cardiff,”’ 
This was an interesting descriptive paper, and may 
bo regarded as an appendix to that on a similar 
subject read by the author on the occasion of the 
last visit of tho Institution to Cardiffin 1874, As 
we commonce the publication of Mr. MeConnochie's 
present paper on page 140 of the present issue, it 
will be unnecessary to abstract it here. 

This papor was followed by but a very bricf dis- 
cussion, ‘The first speaker was Mr, B, Walkor, of 
Leeds, who remarked that wotil he had heard Mr, 
MecConnochie’s paper, he had always supposed that 
the movable hydraulic crane had originated with 
Mr, Westmacott, but he now found that it had first 
beun suggested hy Mr, McConnochie. This type of 
crane he considered an exceedingly useful one, and 
his tirm had now 80 of such cranes in hand, 53 of 
them being of one patiorn, and being intended for the 
now docks at Tilbury. In many cases such cranes, 
he added, wero actually cheaper than fixed cranes, 
und thoy were vastly more useful, The anti-break- 
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age arrangement described in Mr. McConnochio’s 
paper he considered a very ingenious and valuable 
one; it greatly reduced the labour in the ship. On 
the whole, howevor, he considered that our eoal- 
Bhipping appliances were by no means perfect, and 
that a good deal more ene yet be done to facili- 
tate the performance of such work, 

Mr. Joseph Tomlinson, Jun., who spoke next, 
ranarked that he was for a long time connected 
with Cardiff: and from what he liad seen of its 
growth, and taking into consideration the contin- 
uously increasing demand for Welsh coal, he did 
not consider that the dock accommodation which 
was being provided was at all too great. He be- 
lieved that seven millions of tons of coal now being 
shipped annually would be increased to fifteun 
millions of tons, instead ofe millions, as prognos- 
ticated by Mr. McConnochie. 

Mr, McConnochie then replied to the remarks 
which had been made, and explained that the idea 
of using movablo hydraulic cranes was not entirely 
his. He had suggested such cranes to Sir W. G, 
Armstrong and Co., but had been told that they 
could not be made on account of the difficulty 
attendant upon the construction of the supply pipes. 
He had, however, come across a Nasmyth steam 
pile-drivor with jointed steam pipes, and he had 
suggested that the hydraulic pipes fyr the movable 
cranes could be made the same way. » his suggestion 
was adupted and the movable hydegioeranc were 
the result, The anti-breakage arrghgement he had 
been led to employ to reduce the quantity of dust- 
coal in a cargo. In conclusion He offered to give 
any further explanations when the members visited 
the docks in the afternoon. On the motion of the 
President a vote of thanks was then accorded to 
Mr. McConnochie for his paper. 


Locomotive Runnina Surv; Tarr VaLe 
RaILway, 


The next paper road was one by Mr. Charles 
Hurry Riches, of Cardiff, entitled a ‘‘ Deacription of 
the New Locomotive Running Shed of the Taff Vale 
Railway, at Cathays, Cardiff." This payxr we shall 
alay ea in eatense; but cifdadwiile we may give 
an abstract of its contents, 

The author commenced by stating that the in- 
crease in the trafic of the Taff Vale Railway 
had necessitated the removal of the engine shed 
to a more eligible site at Cathays. Tho new 
building will accommodate sixty large tender 
engines, and is 383 7t. long inside the walls. It 
comprises two spans of G7 ft. each, divided by 
aw centre wall, supported by arches on brick pillars. 
There are ten roads in all, and midway in the length 
of the shed is a steam traverser, 40 ft. long, working 
across all the linus of rails. The length of the shed 
is divided into Bix tiers of berths. The main pits 
are Jft. G in. deop, and extend throughout the 
entire lonyth of tho shed, except under the travoracr, 
There are drains at intervals of 46 ft. 10 in,, and in 
every alternate space between the pits there is a 
water main with hydrants at 37 ft. 6 in, 

At the south end are the workshops and offices, 
covered bya continuation of the same roofs, The 
coppersmiths’ shop is 10 ft. G6 in. wide, and ad- 
joining this come the boiler shop and siniths’ shop, 
entering the main shed near the longitudinal centre 
wall. Inthe eastern space is the machine shop, 
There are also waiting rooms and mess-rooms 
covered by a lean-to roof, Outside the shed at 
at the northern or outlet end, the ton roads lead 
to separate drop pita, each of which has a water jet 
so arranged that it can be sect at any angle to throw 
water into the pan without the use of a flexible 
hose, Adjoining the drop pits are two donble firo 
furnaces for Jighting the engines, and there is a 
third by the doors of the traverser. The coal stage 
has a double platform with a road for the wagons 
in the centre, and a road on the outside of each 
platform for the engines, The platforms are each 
133 ft. long, and each is fitted with three cual cranes 
and nine tumbler buckets. Between the cranes 
aro tanks for dricd sand, and near to them is o sand 
drying kiln with three furnaces and 406 square feet 
of drying platform, Soven thousand gallons of 
water are pumped per hour from a woll into a cast- 
iron tank upon a stone building, 

The main girders of the turntable are semi-elliptic 
inverted, of rivetted plate, and of treble T section. 
The centro pivot is a round pin, supported by a 
cast-iron cone in two parte, which rest upon the 
contre foundation stone, Between the top of tho 
cast-iron cone and the point of the pin, there is 
inserted a case hardened washer of double convex 
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section to reduce the friction, The ends of the 
table are carried round the race upon four cast-iron 
wheels shod with crucible steel tyres 2 ft. 112 in. in 
diameter, The race is of ordinary double-headed 
steel rails, and the table works withont any toothed 
gearing. The main frames of the traverser are 
composed of eighteen pairs of doublo-headed steel 
rails laid transversely, and joined together by auglo 
iron and wrought-iron plates, both diagonally and 
transversely, with cast-iron distance pieces Inter- 
vening, thus forming a broad shallow box girder, 
upon which are laid tho bridge rails that carry the 
locomotive. Lt is driven by an ongine with a pair 
of 8 in, cylinders, 

In addition to the account of the shed the paper 
contained descriptions of a tlange lubricator and a 
jet for washing tho rails. The former is composed 
of three small vessels, one at either side and one in 
the centre of the leading end of the engine. The 
middle vessel is a clused tank, and is connectod 
with both the others, and with the tender tank. 
Water is admitted to it by a float up to a certain 
level. In each of the side vessels isa small syphon' 
the top of which is at a certain height above the 
ordinary water level in the centre vessel, and nu 
water will flow down the syphon until the water level 
is raised above it. When the engine is running round 
a curve the centrifugal foroe causes the water to 
flow towards the outside of the curve, over the top 
of the syphon, and down on to the flange of the 
lgading wheel, This continues until the engine 
Aeaves the curve, when the water resumes a uniform 
level in the three vessels, The jet for washing the 
rails is taken from the boiler. 

Mr. Riches’ paper was followed by a brief con- 
versational discussion, in the course of which Mr. 
Haswell, of the North-Eastern Railway, advocated 
running shells with turntables as affording greater 
facilitios for getting out any engine required, than 
those having a central transverso travorser as em- 

ed by Mr, Riches. In the engine shed of the 

orth-Eastern line at Gateshead, from 90 to 100 
engines can be housed, this shed having five turn- 
tables and thero being several ways of gotting out tho 
engines in the event of a table being disabled. Mr. 
Barton Wright considered that polygonal sheds with 
turntables were, porhaps, tle inost convenient, but 
he had known all the engines in such a shed locked 
up by the failure of the table. Mr. E, H. Carbutt 
pointed out that the traffic on the Taff Vale lino 
was of a special character, the trains being de- 
spatched in groups and several ongines being re- 
quired in rapid succession, The shed designed by 
Mr. Riches was especially suitable fur such con- 
ditions, 

Mr. C. Hurry Riches, in replying to these re- 
marks, stated that the traverser arrangement ho 
hud adopted had been found to give every con- 
venience, and in practice the engines could bo got 
out vory rapidly. Tf a failure of tho. traverser 
occurred there would be no difliculty in gutting 
engines across the gap by temporary expedienta. 
In designing the shed he had considered it an im- 
portant matter to provide for the ‘day in” engines 
to be placed close to the workshops so as to facilitate 
the execution of repairs. 

Mr, Joseph Tomlinson, Jun., observed that in 
forty years’ railway exporience he had only known 
one cuse in which w shed turntable had beon 
blocked by an engine .getting into the pit, In 
ha turntables could be readily kept from 

reaking down, by doing the nocessary repairs 
before the breakdown happened. As regarded Mr. 
Riches’ shed, the fact was that money not being 
available for erecting both a repairing shed and u 
running shed, Mr. Riches had put up a shed which 
sorved both purposes. No doubt later on, when 
the money was available, the running shod ac- 
commodation would be increased, and the part 
of the present shod next the workshops would be 
wholly devoted to repairs. 

After somo brief remarks from Myr. Bell a hearty 
voto of thanks was accorded to Mr. Richos for his 
paper. 


THE AMALGAMATION OF SILVER ORES, 


Tho third and last paper read on Tuesday was a 
‘* Description of the Francke ‘Tina’ or Vat Pro- 
cess for the Amalgamation of Silver Ores,” by 
Mr. Edgar P. Rathbone, of London. This process 
was invented by Herr Francke, and is based on 
the samo principles as the system described by 
Alonzo Barba in 1640, and known in the States as 
the Washve process, It is applicable to rich but re- 
fractory silver ores, such as are found at the Huan- 
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chaca and Guadalupe mines in Potosi. The ore is 
dressed by hand into four grados, viz., (1) very rich, 
with 6 per cent. of silver, (2) rich, with 1 por eunt. 
of silver, (3) ordinary, with 4 percent. of silver, and 
(4) waste. The first. quality is sent to England to 
bo smelted, and the second and third are treated at. 
the local works. They are stamped dry, without 
wator, until they will pass through sieves of 40 holes 
jer lineal inch, and are then roasted in double- 
roddod furnaces, with one hearth above the other. 
These furnaces cost 100. cach at Huanchnaca, and 
are capable of roasting 2 to 2) tons in twenty-four 
hours, at a cost of 88s. for fucl The ores are 
roasted with 8 por cont, of aalt, costing 2a. 2d. per 
100 lb. They are only partly chlorinised in roasting, 
and their complete chlorinisation is effected sub- 
Bequontly during the process of amalgamation. All 
tho sulphide ores of Bolivia contain sufficient copper 
tu forin the quantity of cuprous chloride requisite 
for the firat atages of roasting, in ordor to render 
the silver thoroughly amenable to subsequent amal- 
gamation, 

The roasted ore is stored in bins behind the 
grinding and amalgamating vata, locally known as 
** tinas,” and which constitute a prominent feature 
of the Francke process. They are large wooden 
vata, 6 ft. to 10 ft. in diameter, and 5 ft. deep, and 
will treat 24 tons at atime. At the bottom there 
are copper plates 3 in. thick, and 10 square feet in 
area, and other plates, with ribs slightly inclined to 
the horizontal, are affixed to the sides to promote a 
more thorough mixing. Within the vat, and work- 
ing on the top of the copper plates, is a heavy copper 
stirrer or muller, rotating at forty-five revolutions 
per minute. It may have four projecting radial arms, 
or be composed of one single bell-shaped picce 
without arms. Each vat requires 24 to 3 horse- 
power to work it. 

Each tina ia chargod to one-fifth of ita depth with 
water, and with 6 to 7 cwt. of common salt, the 
amount varying from 150 Ib. to 300 Ib. per ton of 
ore. The mixture is boiled by ateam, and the 
stamped and roasted oreintroduced. At the end of 
half an hour 1 ewt. of morcury is added, and furthor 
udditions are made as the process proceeds. The 
atirring is kept up from eight to twelve hours, and 
at the end of the time the amalgam is run out, 
washed, and put into hydraulic presses to syueeze out 
the superfluous mercury. A thick pulpy mass is 
left behind, composed mainly of silver, and known 
locally as a ‘* pijia,” These pijias aro freed from 
the remaining mercury in a subliming furnace, and 
the silver run into bars. The actual quantity of 
mercury used is based on practical experience. 
With ores assaying 150 to 17 ounces per ton, three 
quantities of 75 lb. euch are used. When treating 
earthy chlorides assaying 20 to 30 ounces to the ton, 
36 1b. of mercury is added to 24 tons of ore at three 
differont staves of thy process, The rationale of the 
process seems to be thnt the chlorinisation of the 
ores ia only partially effected during tho roasting, 50 
as to prevent the formation of injurious salts, and 
is completed in the vats in which chloride of copper 
is formed progrossively as required by the grinding 
away of tho copper plates. This chloride subso- 
quently becomes incorporated with the boiling 
brine, and ia considered to quicken the action of the 
mercury upon the silver. 

At the eonclusion of Mr. Rathbone’s papor, there 
was read by the secrotary a long letter criticising 
it from Mr. Frecheville, the Government Inspector 
of Metalliferous Minos at Truro, Wo regret that 
our apace will not permit us to give an abstract of 
this letter here. Mr. T, R. Crampton next referred 
tu Lhe statoments made in the paper, as to tho difti- 
cultios of crushing the ore fine, and as to the wear 
of sieves, Sivves no doubt did wear and get out of 
shape rapidly, but it was easy to get over this 
difficulty, and to grind the oro as fino as was 
desired. Mr. Frecheville, in his criticism on Mr, 
Rathbone’s paper, had apoken of tho use of a 
draught of air to keep the dust off the bearings, 
but this draught could be applied another way. He 
(Mr. Crampton) had seen hard quartz succcessfully 
and cheaply ground by porcussion in a disintegrator, 
the material flying off from the arms of tho disinto- 
grator being delivered into a depositing chamber 
where the coarser particles were deposited, while 
the finor product was discharged with the escaping 
air, the current bving caused by the disintegrator 
acting as a fan. The coarser deposited material was 
raised by oa Jacob’s ladder, and again dolivered into 
the disintegrator. It was a groat advantage to have 
the material in « fine state for such processes us 
were described in the paper. Ho added that for 


ENGINEERING. 





upwards of four years an arrangement of the hind 
he had deseribed had been in use at the sholl 
foundry, Woolwich Arsenal, for grinding coal for 
Use asa parting in the moulds, and dust of an almost 
impalpable fineness was obtained by it without 
trouble, 

The only other speaker on the paper was Mr. 
P, . Nursey, who stated that some years avo he 
had been connected with a gold mining enterprise 
in North Devon, and that in that case the quartz 
had been crushed with edge runners and passed 
with a stream of water through sievos. These sieves 
had 6400 meshes per square inch, and they stood 
well. Eventually the scheme was abandoned, it not 
being a financial success. 

At the termination of the mecting the members 
adjourned to luncheon, to which they were kindly 
invited by the Local Committee. When luncheon 
was over, they proceeded to examine the docks, the 
hydraulic machinery described in Mr. McConnochie’s 
paper, Mr, CC, Hurry Riches’ running sheds at 
Cathays, and the various works thrown open, while 
in tho evening they became the guests of the 
Marquis of Bute, who entertained them moat 
hospitably at a dinner in the Cardiff Drill Hall. 
In the absence of the marquis the dinner was 
presided over by the Hon. Mr. Dudley Ryder, one 
of the trustees of the late Marquis of Bute. 

We append some particulars of the Bute Docks, 
and shall in our next issue refer to the other ex- 
cursions, want of space compelling us to postpone 
our notice of these visits till next week. 

’ 
Tue Bute Docks, 


In our account of the last visit of the Institution 
of Mechanical Engineers to Cardiff,* just ten 
a ayo, We gave some particulars of the Bute 

ocks as they then existed, which were taken from 
the able paper of Mr. McConnochie, the engineer 
tothe docks. In tho following numbor we published 
a general plan of the port, in which the arrange- 
ment of the docks and those at Penarth, were very 
fully shown. Since that date many changes have 
vecurred, aud even more al geal ones are in 
progresa, as may be gathered from a comparison 
of the plan we now publish on page 133 with 
that of ten years ago to which wo have made 
reference. That the changes and additions to the 
accommodation of the port have not been made 
with any undue haste the following figures, which 
we take from a publication issued by Messrs. Daniel 
Owon and Oo., of Cardiff, would tend to show. In 
the year 187) the number of houses in Cardiff was 
8156 and the population 59,404, In 1881 the num- 
ber of houses had increased to 12,137 and the 
population to 85,378, whilst in 1883 there were 
15,080 houses, and the population was estimated 
wt 16,000, 

Krom the ‘‘annual statement of the navigation 
and shipping of the United Kingdom,” prepared by 
the Board of Trade, it would appear that in 1882 
4,455,201 tons register of shipping cleared frow. the 
port of Cardiff in 1882, the corresponding figures 
for Liverpool and London being 6,487,764 tons and 
5,178,217 tous respectively, Inthe same year New- 
port cleared 1,665,855 tons; Swansea, 1,304,401 
tons ; Bristol, 621,342 tons; and Gloucester, 238,613 
tons. It would appear then that tho aygreyvate of 
the four large Bristol Channel ports is considerably 
Juss than that of Cardiff. 

At the timo of the last visit of the Institution of 
Mechanical Engineers to this port -~viz., 1874—the 
coal exports to foreign ports for the year amounted 
to 2,942,140 tons; the corresponding figures for 
Newcastle being 3,192,822 tons, In 1882 Cardiff 
was crodited with 5,700,919 tons, whilat the New- 
castle exports of coal to abroad were ouly 4,201,312 
tous, It is perhaps hardly necessary to romark 
that the figures must not bo taken as conclusive 
evidence of the relative importance of the two ports 
as coal centres, even whon allowance is mada for the 
fact that Cardiff stands alone, whilst the port of 
Neweastle does not comprise the whole of the Tyne 

orts. 

Just now the self-congratulation of tho Cardiff 
folks lus recoived a slight check from the pass- 
ing of the Barry Dock Bill through the House 
of Lords, and local pessimists are loud in their 
lamentations upon the coming desolation of the 
port. Probably, howevor, before the Barry Docks 
can offer quayage enough to accommodate all the 
ships that now flock tu the Bute Docks, Cardiff will 
have had time to have accumulated a very comfort- 
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* See ENGINEERING, Vul, xviii., p. 108, 
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able roserve, to aid her to fight the battle of cumpo- 
tition, 


The following are tho particulara of the Bute 


Docks ay they at present exist, according to the 
figures furnished us by the courtesy of the ofticials. 


Wo anay first state, however, that the aroa of the 


docks is 78 acres, and they are in direct communi- 


cation with the Mulland, London and North 
Westorn, Great Western, and loual railways. 


West Dork, 


$5 ft, wide 


Entrance to basin 
SOI ft. long s 


asin (area ff acres) 20) ft. wide 
x | ° 


Taock.. i m2, ao, 
Dock (area LS acres) 400) ,, “00g, 
(duayage KSOO i, 


Depth of Water in 


dock .. at hs 10 ft, and 138 ft. 
Viz. 1950 ft. by 19 ft. deap 
2490 4, 13 ,, 
Depth of water on aill, spring tides, 88 ft. &Vin. 
7 ‘4 » = Menp tides, 18 ft. Sin. 


There are 13 ataiths for the shipinent of cool, 
The ballast cranes (three in number) are capoble of dis- 
charging 100 tons per hour. 
Cranes (four in number) to lift 10 tons. 
Graving dock, 215 ft. long, 40 ft. width of entrance, 
12 ft. deep. 
East Dock. 


Sea lock 220 ft. long; 55 ft. wide. 


Basin (area 2} acres) 380 ; 230, 
Inner lock __... ine 94 “ 
Dock (area 44 acres) 4300 ,, 300 ft. and 
500 ft. wide. 
Viz. : 1000 ft. long by 300 ft. wide. 
3300 Te ” “ 
Quayage e M300 ft. long, 
Depth of water in 
dock . 25 ft, 


Depth of water un sill of sea lock, 
spring tides... bas oak a8 
Depth of water on sill of sea lock, 
nuap tides... se ‘3 ata 


31 ft. 8} in. 


21 ,, 8$,, 

Thora are 20 staitha for the shipmant of eval, with the 
latest improvements in hydraulic machinery. 

There are two bullast cranes capable of discharging 
100 tons per hour. 

Shear leys to lift 60 tons, 

Hydraulic cranes (23 in number) to lift from 2 to 20 tons, 

Two hand cranes to lift Zand 4 tons. 

Graving dock, 400 ft. longs 48 ft. width of entrance ; 
17 ft. deep. 

Graving dock, 420 ft. long; 50 ft. width of entrance ; 
10 ft. deep. 

Notk,— Veasels can enter Bast Dock eid Roath Basin. 


BRntth Basin, 
ow. $00 ft, long, 89 ft, wide. 
oe 1000004, sy, a 
centre. 
(Juayage a .. 2700 ft. long. 
Depth of water on sill, spring tides, 35 ft. 84 in, 
re . noap = ,, 25in. kin, 
Kight ataiths for the shipment of coal, with the latest 
improvements in hydrantic machinery. 
Twohydraulic cranes to lift two tons, 
Giruving dock, 600 ft. long; ontrance, 60 ft, wide. 
Depth of water, spring tides, 23 ft. 
neaap 9 1d 4, 


Entrance Channel, 
32) ft. longs 45 ft, 
width oPentrance, 

Depth high water, spring tides, 1) ft a in. 

“9 “a huwp ‘i OY ft. Sb in. 
Gridiron dai “ite ee 3) ft. long 

Depth high water, spring tides, 28 ft, 

a ne neap 4, 3 ft 
Steam-packet harbour, with bridyve and floating 
pontoon : 

Depth high water, spring tides, 34 ft. 3 in, 

‘ a nape » wo fb. oan, 
Steam crane, to lift 6 tous, 
Pier head crane, to lift 4 tons. 

Channol coal ataith, worked by hydraulic power; 
Depth high water, spring tides, Js ft. 
7 ." noap » 18 ft. 
Low water pier, with floating pontoon and 
hydraulic lift ; 
Hydraulic crane, to lift 10 tons, 
Depth at high water, spring tides. 43 ft. SA in. 


Entranee lock ... 
Dock (area 12 acres) 


ra] ” 


Garauving dovk 


es low + ms re h ft. 8 in, 
ee high = ,, 0 neap yy ooht ft, SA an. 
a low 3 re » Joft.,Q in, 


Thore aro extensive yrain warehouses, with 
hydraulic appliances for discharging from vessels 
and for delivery fiom the warehouses; and also 
commodious wharves and depots for the stocking of 
iron, iron ore, wood, and other goods. 

The hydraulic coal-shipping machinery of recent 
date is fully described in the paper of Mr. John 
MeConuoghie, which appears in another part of this 
paper. 

Turk New Dock. 

An important addition to the Bute Docks is now 
in course of construction on the south-oast shoro. 
This is to bo known as the Roath Dock and will 
communicate with the existing Ruath Basin, which 
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has an entranco diroct from the Bristol Channel, 
aud also one communicating with the Bute East 
Dock. The position is clearly shown by the plan 
on page 138, The whole of the work for this fine 
examplo of engineering is being carried out from 
the plans of Mr. John McConnochie, the ongineor 
to the Marquis of Bute, the proprietor of the docks. 
The work is being oxecuted by Messrs. T. Nelson 
and Co., of Carlisle, contractors. 


The length of the new dock is to be 2400 ft. and 


the width 600 ft., which will give an area of approxi- 
mately 35 acres, The entrance lock—one of the 
finest in the country—is 600 ft. long and 80 ft. 
wide, whilst the depth from the top to the sill, will 
be 43 ft. Bin. The bottom of the dock is 8 ft. 
below the sill level. The depth of water on the sill 
at high water ordinary spring tides will be 36 ft. 


8in., and 10ft, less at neaps. There are to be three 


undations of the lock are on the 
which is a bed of cement concrete 3 ft. 6 in. to 4 ft. 


thick. The hollow quoins, the pointing sill, roller 
path, sluice pier stones and covers, and sluice valve 
gate 
there are two seta of stop grooves of Foreat of Dean 
These are 
The main 


stones are all of Cornish granite. To eve 
stone, having a depth of bed of 4 ft. 
carried through the invert and walls. 
portion of the lock between the gates has a solid 
ashlar invert 4 ft. in depth of bed. 

The thicknossa of the lock wall at the round head 
is $2 ft. fora height of 22 ft. stepping in from that 
tu the top, whore it is 15 ft, The thickness of the 
gate chambers is 25 ft. 6 in., stepping in in a similar 
manner. Fora length of 60 ft, behind each hollow 


quoin, the walls are carried up J2 ft. thick to the 
coping, giving room for the sluice valvos, closing 
chambors, and hecl post anchors all in the solid 
The remainder of the lock wall has a 


masonry, 
thickness of 20 ft. at bottom and 10 ft, at the coping. 


Tho sluices are claborately designed and well thought 
They consist of two main sluices, 6 ft. by 
Thore aro five 
Those are also faced with 


out. 
4 ft., on both sides of each gate, 
inlets and four outlets. 
West of England granite. 


The junction of the wall and invert is formed in a 
very efficient manner with a heavy skewback 6 ft. 
This is also Forest of 
The gate platforms front and back are 
They are respectively 3 ft. 
The other portions of 
the lock walls, as well as all the remuinder of the 
dock walls, are built of Pennant stone from the 
Marquis of Bute’s quarries, at present worked by 


by 4 ft. Gin, in section. 
Dean atone. 
also of the same stone, 
and 6 ft. in depth of bed. 


Messrs. T, Nelson and Co., the contractors. The 
face work is principally formed of large-sized 
stone, snucked up with stone of the samo kind. 
This is neatly squared up and dressed down to a 
true line on the face. Jt is of a uniform blue 


colour, and contrasts pleasantly with the Foreat of 
The average depth of bed of ashlar 


Dean stone, 
ia 2 ft. Yin. Tho hoaders are placed 10 ft. apart 
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section af new Dock wall, 


with a depth of bed from 4 ft. to 6 ft. The granite 
coping covering the whole of the walls, is 4 ft. 
by 2 ft, in section, The lock will be spanned by a 
hydraulic swing bridge by Messrs. Sir W. G. 
Armstrong and Co., for the purpose of carrying 





dy of gates of unusually massive proportions. The 
oO marl, above 
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the various linos of railway over the lock to the 


ist and lower parts of the Roath Basin and now 
ock, 

The masonry of the dock wall is 24 ft. thick at 
bottom, 50 ft, Gin. high, and finishes with a 
breadth of 12 ft. Gin, at top. The coping is 
similar to that of the lock, The walla are battered 
ft. with a radius of 209.623 ft., and to the 
uriginal surface of ground —a height of 83 ft. 
6 in,-—are backed by 2 ft. of concrete. There is a 
concrete toe in front uf the foundation of the wall of 
an area in section of about 4 ft. by 5 ft. ; the sub- 
joined engraving gives a section of the wall. At 
the four corners of the dock in the curves are sets 
of granite steps, which present a very neat ap- 


pearance. | 

There will be, when complete, about 250,000 
oubic yards of masonry in the lock and dock walls, 
independently of the solid ashlar and look. - 

The excavation for this large work will necessitate 
the removal of about two and a half million cubic 
yards of earth, The depth of excavation runs from 
30 ft. to 40ft, From the surface for a depth of 
about 18 ft. the matorial is a description of silt and 
blue clay ; below that it is red marl. About one- 
third of the area of the dock will be on land, at 
preaont being reclaimed from the foreshore. In 
fact, nearly the whole of the land on which the dock 
will stand has been at one timo or another reclaimed. 

At the time of our visit we were informed that 


nearly 100,000 cubic yards of masonry had been | y 


built, and this part of the work was evidently 
procoeding with great rapidity. There were sixteen 
steam cranes at work in various parts. The 
masonry is, as will be seen from the figures quoted, 
of unusually massive construction, and is exception- 
ally well put together. 

Up to the presont time, roughly speaking, 
nearly half the excavation has been completed. 
This work has been done by five powerful steam 


navvies by Messrs, Ruston, Proctor, and Co., of 


Lincoln.  Attonding on these, are eighteen loco- 
motives, some with JGin. cylinders, considerable 
panied being required for the heavy inclines. Abuut 


orty miles of rails have been laid down on the 
work, and there aro nearly 500 wagons and 300 


trucks employed. There aro tive steam cranes lift- 


ing the excavated material from the foundations 
There are cight portable engines 
for pumping and mortar grinding, &c., and eight 


for the dock walls, 


mortar mills. All the earth excavated is being 
deposited on the foreshore, at once forming a dam 
and reclaiming about 600 ft. outside of the dock 
walls in addition to the area of the dock itself. 


THe Canpvire Junction Dry Dock AND 
PNGINEERING ComMpANyY, 


The dry dock of this company is situated between 
the West Bute Dock, and the basin to the Kast Bute 
Dock, and forms a junction between the two. 
position is shown on tho plan of the Bute Docks, 
which we publish on page 133. In addition to 
the dock, the company have two othor establish. 
ments in the neighbourhood, viz., an engine- 
fitting shop and foundry, and a large boiler- 
making shop. The two ontrances ure closed by 
caissons, the one at the south-east end carrying a 
line of rails; pulsometors are used for pumping 
out these cuissons. The Jongth of this dock is 
420 ft., the width 76 ft., and tho entrances are 
b0 ft. A depth of water of I8ft. on the blocks 
can be obtained at all times. Surrounding the 
dock are the various shops required for the ropair- 
ing work, 

Passing to the north-east side we come first to 
the plate and angle furnaces, These are placed in 
front of the slabs, which are under a light iron roof, 
that also covers the rolls, steam punching and 
shearing machines, countersinking and drilling ma- 
chinos, a plate planing machine, and a machine for 
bending the garboard strakes of vessels. Next to 
this is the smithy, which has six fires, blown by 
a Root’s blower and duplex ongine by Messrs. 
Thwaites and Carbutt. There is a small steam 
hammer in this shop. 

_ The pumping ongine used for emptying the dock 
is placed in a building in the centre of the promises. 
It is of the horizontal compound condensing type, 
the cylindors being 22in. and 40in., by 30 in. aicake: 
There is a jet condenser, and the air pump works 
from the end of the crankshaft. This engine is geared 
3 to 1 to a pair of centrifugal pumps of the ordinary 
type used for work of this description. They are 
4ft. Sin. in diameter, and work in one well. 
In the same engine-house there is also a direot- 





The 


[Auc, 8, 1884. 











tad 











acting boam pumping engine with a 10in, cylinder 


and «a pair of 19 in, bucket pumps haviny 
4 ft. atroke. This is used for keeping the dock 
dry. With theso appliances the dock can be 
emptied in two hours, The engines aro driven by 
a pair of return-tubo boilers 10.3 ft. in diameter 
and 11 ft. Jong, each containing two furnaces, Tho 
working prossure is 70 1b. The engines and boilers 
have been made by Mesars. Parfitt and Jenkins, of 
Cardiff. Next to the pumping engines is a machino 
shop containing lathes, planing and shaping ma- 
chines, drills, and in fact all the tools necessary for 
carrying on ship repair work. The principal of 
these is a treble-geared surfacing and screw-outting 
lathe by Messrs. Hethringtonand Oo., of Manchester, 
which will take between centres, a shaft 32 ft. Jong. 
It has a sliding bed, the leading screw being inside, 
and is worked by gearing passing beneath the foun- 
dation, There is a gap which opens 12 ft., and will 
take work 6 ft. in diameter. The bed of this lathe 
is of unusually solid proportions, Belonging to 
this department there is a portable cylinder boring 
machine, suitable for boring out the cylinders of 
vessels in position. 

Adjoining the last-mentioned shop is the wood- 
working machinery, and on the opposite side of the 
dock are the carpenters’ shops, stores, offices, &c. 
The north-east side is served by a steam crane, and 
at night the yard is lit by electric light. A line of 
dee connecting with the main system runs into the 
ard, 

The Tubal Cain Engine Works, which also belong 

to this company, are situated at the northern end 
of the Bute Docks, The principal building con- 
sists of the machine and erecting shop, at the 
end of which are tho smiths’ and copper-smithis’ 
shops. The machine and erccting shop is served 
by an overhead travelling crane which commands 
the whole length of the building. The plant in- 
cludes all tools necessary for turning out engines 
fur steamships and other marine work. At the time 
of our visit two paira of screw engines of the ordinary 
compound type, one 120 and the othor 100 horae- 
power, were being erected. In this shop several of 
the locumvtive engines used on the Bute Docks 
were conatructed, and some of the hydraulic ongines 
and coal tips were also supplied by this firm. The 
foundry to this establishment is about 240 ft. long 
and 40 ft. wide; hore propellers, engine beds, 
cylinders, and other heavy castings are made. 
Two large swing cranes which take from one to 
another, command the whole fluor, There are two 
cupolas supplied with blast hy a Root’s blower. A 
line of rails connecting with the inain system runs 
into the yard, passing under a gantry and travelling 
crane; pattern shops and necessary offices com- 
plete the works. 

The third establishment of this company is 
situated on the west side of the public graving dock 
which opens on to the northern corner of the 
Routh Basin. It is known as the Roath Dock 
repairing works, and consists principally of a large 
boiler shop. There are eight smiths’ fires, plate 
furnaces, rolls, punching and shearing machines, a 
plate planing machine, drills, and all necessary tools 
of this nature, including a steam rivetter, In this 
yard all the heavy welding jobs are done, such as 
repairing broken stern frames, keels, &c. Tho rail- 
way rutis into tho yard and shop, the latter having 
an overhead steam travelling crane. One or two 
smal] steamers have been built here, as well as three 
pairs of lock gates for the Bute Docks, one leaf of 
thesc being 65 tons in weight. 

It may be mentioned that the public graving dock 
is 580 ft. long and 60 ft. wide at the entrance. 
Tho dopth of water at spring tides is 23 ft. 


PerroLneEvM Fue, ror Locomorives. 


On the meeting boing resumed on Wednesday 
morning the first paper read was one by Mr. 
Thomas Urquhart, of Borisoglebsk, Russia, ‘On 
the Use of Petroloum Refuse ag Fuel in Locomotive 
Engines.” This was an excellent paper on an in- 
teresting subject* and gave rise to a woll-main- 
tained discussion. In his paper Mr. Urquhart 
stated that the first experiments on the use of 

etroleum for fuel on locomotives, were mado 
in 1874 by tho author on the Grazi and Tsaritsin 
Railway, South Russia, but at that timo the great 
cost of the fuel prevented its extended use. Naphtha 
refuse hus a thevretical evaporative power of 16.2 Ib, 


of water, and anthracite of 12.2 Ib. at 120 lb. pres- 
sure per square inch, hence petroleum has, weight 

* Articles on this subject will be found on pages 578 
and 600 of vol. xxxv. of ENGINEERING, 
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for weight, 33 per cent. higher evaporative value 
than anthracite. In locomotive practice a mean 
evaporation of 7 lb. to 74 Ib. of water per pound of 
anthracite is generally obtained, thus showing 60 
per cent. of efficiency, But with petroleum, the 
author said, an evaporation of 12.26 ib. is practically 
obtained, giving 75 per cent. efficiency, and hence 
the practical evaporative value of petroleum must 
be taken at 63.to 75 per cent. higher than that of 
anthruocite. 

The form of spray injectors, which had been 
found by the writer to give the beat results, was 
illustrated by diagrams, 7. combustion ehamber 
is constructed with frebr:. . inside it, which, when 
heated, acts as a) u-gtor, retaining the ignited 

long | ad- 
aaa ateaee ee ee 
ng air orward ash-pan damper, was heate 
by gary peta a narrow channel in the briok- 
work. the locomotive sprays were worked with 
ateam, but in a tyre-heating furnace the author 
uses an air blast from a Roots blower. In this 
the coat of fuel is only one-third of what it was 
with bituminous coal, and the work done per day 
has increased 25 per cent. Four spray nozzles are 
arranged tangentially to the tyre, and there isa 
circulation of flame all round. 

To get up steam in a petroleum-fed locomotive, 
it is temporarily connected to a shunting locomotive 
or stationary boiler, to obtain steam for the blower 
and the spray jet. Steam can be razed to 45 Ib, in 
20 minutes, and to 120 1b. in 55 minutes. If the 
water be already hot, the full pressure is obtained 
in 25 minutes. In lighting up, the spray nozzle is 
first cleared of water by the steam jet, and at the 
same time the blower in the chimney is started for 
wu few seconds, to draw the gas, if any, out of the 
amokebox. A piece of cotton waste, or a handful 
of lighted shavings, ia put in the combustion cham- 
ber, and the apray turned on; the oil immediately 
ignites without an explosion, and then its quantity 
can be augmented at pleasure. When the fuel is 
turned off, aa in descending a long incline, the ash- 
pan doors are closed, and also the revolving air 
damper in the chimney, to retain the heat. When 
the fuel is turned on again, the box is hot enough 
to light it, 

There are 72 locomotives running with petroleum 
under the author's care; 10 of them are passenger 
engines, 17 are eight-wheel coupled govods engines, 
and 45 are six-wheel coupled. The length of line 
over which they run is 291 miles, from Tsaritzin to 
Burnack ; and there are four main storage reser- 
voirs, each holding 2060 tons. At each shed there 
is a distributing reservoir provided with a gauge- 
glass and a scale. 

The paper ends with a number of tables. The 
first gives the specific gravity and weight of petro- 
leum refuse at different tomporatures. The second 
is the record of 17 trips, giving a inean consumption 
of 39.15 lb. per train mile, The third gives the 
results of comparative trials of different kinds of fuel 
in summer and winter. In comparison with anthra- 
cite, the saving in favour of petruleum was bb pee 
cent. in cost, and 41 per cent. in weight. ith 
bituminous coal there was a difference of 49 per 
cent. as to weight, and 61 per cent. as to cost. The 
fourth table is the record of.19 trials in summer, 
and shows a consumption of 32.08 lb. por train 
mile. Other tables give the consumption for each 
month in the year. In conclusion, the author said 
that although it was scarcely possible that petroleum 
firing will ever be of use for locomotives in England 
oL ordinary railways, yet its omployment on under- 
ground lines would be an enormous boon. 

In the discussion which followed Mr. Urquhart’s 

aper the first speaker was Mr. Joseph Tomlinson, 
san, who directed attention to the difference 
between the relative comparative values of potro- 
leum and anthracite as given in the earlier part of 
the paper with the saving effected in actual practice 
with locomotives as recorded in the latter portion 
of the communication, the advantage possessed by 
the liquid fuel in the latter case being much 
smaller than*in the former. Oonsidering how 
largely Mr. Urquhart has used the liquid fuel he 
(Mr, Tomlinson) wondered that he had not con- 
atructed a special locomotive boiler for its use, 
while with regard to Mr. Urquhart’s suggestion 
that the petroleum fuel was well fitted for use on 
underground lines, he considered that it would never 
do to use it on the Metropolitan Railway, on 
acvount of the danger attending its storage and 
other considerations. He added that at present 
there was practically no smoke made on the Metro- 





ALS © hedge SSESUSSSEESEEReMeaE 


ENGINEERING. 


ponte line, the engine chimneys being entirely 
ree from any soot dopousit and only dust Laing dia- 
charged. 

Mr. William Boyd, of Newoastle, who spoke 
next, remarked that he had no experience in work- 
ing locomotives with liquid fuel, but he had sup- 
plied the machinery of some steamers for service 
on the Caspian Sea which were fitted up for using 
auch fuel. <A diagram showing the arrangement 
adopted in this case was exhibited. The boiler 
shown had two furnaces and the petroleum fuel 
was brought to it from a storage tank by a pipe 

ng across the front just below the frehole 
rs. From this pipe branches, fitted with cocks, 
conveyed it to two arms—one to each fur- 
nace. These arms had double passages formed in 
them, the upper a arm receiving 
the petroleum refuse, while to the lower steam was 
admitted. At the end of each arm, facing the 
centre of the furnace, were two jets directed at an 
angle of about 45 deg., ao that the steam discharged 
from one met the liquid fuel discharged from the 
other, and injected it into the furnace, The 
furnace had an ordinary grate, provision being 
made for closing the ash-pit by a damper. A 
lump of greasy waste placed on the grate served to 
ignite the jet. The arrangement described had 
been fitted to five vessels, and the only special 
int about the boilers was that the tubes were 
onger than usual in proportion to their diameters. 
In the firat boilers the:tubes were made 3} in. in 
diameter and 7 tt. long, but in the latest they had 
been made 2} in. in diameter ond 9 ft. long. He 
(Mr. Boyd) had been atruck by the value (20s. and 
Zls. per ton) placed on the petroleum fuel by Mr. 
Urquhart. On the Caspian the value was very 
much less. He regretted that he had not any accurate 
data as to the evaporative performance of the boilers 
tu which he had referred, but it appeared that the 
consumption of the petroloum was about 24 Ib. per 
indicated horse-power per hour. Judging from the 
reports he had received, however, hoe believed that, 
owing to its excessive cheapness, it was carelessly 
used. Mr. Boyd also referred to tho Tablos given in 
Mr. Urquhart’s paper, and directed attention to the 
enormous difference between the consumption of 
fuel in the summer and winter months; he wished 
to know if this was a normal reault. Finally he ob- 
served that petroleum fuel gave the power of raising 
steam very rapidly, more rapidly in fact than was 
desirable in the case of ordinary marine boilers, 

Mr. G, B. Rennie remarked that the system of 
burning petroleum described in the paper closely 
resemb A one which his firm had tried sume twelve 
or fourteen years ago. They had then used it on 
their workshop boiler, and the results of the ex- 
periment—running one month with coal and another 
month with the liquid fuel—showed an advantage 
in favour of the latter. The price of the petroleum, 
however, increased, and its use was then abandoned, 
His firm had also fitted the injecting apparatus to a 
atoamer sent out for service on the Tigris, where it 
had beon used, but the difficulty of getting clean 
oil and the consequent clogging of the jet led to its 
abandonment. 

Mr, Tartt, the superintendent engineer of the 
company for. whom the steamer referred to by 
Mr. Rennie had been constructed, next read an 
interesting statement of the results which had been 
obtained with liquid fuel in thia case. We cannot 
give Mr. Tartt’s tigures, but we may say that the 
economical results were decidedly in favour of the 
liquid fuel. It was, however, at one time found 
very difficult to obtain steady supplies of this fuel of 
suitable quality, and hence its use was abandoned. 
In the earlier experiments the fucl was injected on 
some bricks laid loosely on the bars, and covered 
with ashes, and it was found that dense smoke was 
evolved, and that thero was a atrong smell of un- 
burnt petroleum. ln a subsequent trial the bridges 
were built up to the crowns of the furnaces, inter- 
stices being left between the bricks for the gasos to 
pass through. In this case there were also evidences 
of incomplete combustion until the bricks got tho- 
roughly hot, when a clear, bright flame was obtained. 

Mr. T. R. Crampton, who spoke next, had nv 
doubt that petroleum refuse could be successfully 
burnt ; the only question as to its employment here 
was one of cust. en such fuel was experimented 
with some years ago, it was found that owing to 
the limited supply here, ita employment at once 
led to increase of cost. With reference to the 
mode of burning such fuel described in the paper, 
he thought that it would be improved if the air 
required was taken in with the steam and fuel, and 
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roper means provided for regulating ita supply. 

ith proper arrangements perfectly constant re- 
aults should be obtained. Ho added that it was 
desirable to know how the smokebox A each 
were affected by the uao of petroleum fuel; he 
anticipated that with this fucl the temporature 
would be lower. 

Mr. F. 0. Marshall, of Newcastle, stated that his 
firm (Messrs, R. and W. Hawthorn) had alao fitted 
upa marine boiler for using petroleum fuel, the 
arrangement being very like that described by Mr, 
Boyd. He had found it desirable to use very long 
tubes, and had made them even longer than Mr, 
Boyd had done, they being 2¢ in. in diameter with 
a length of 10 ft. Even with these proportions the 
flame came out at the ends. The question of pro- 
perly adjusting the supply of air was a most im- 
portant one, and he agreed with Mr. Crampton as 
to the desirability of the air being taken in with 
the steam and fuel. In the boiler to which he had 
referred the want of more air was very evident, 
much smoke being formed. This evolution of dense 
amoke was a subject of complaint on the Volga in 
the case of steamers using liquid fuel. He was not 
able to give any data us to the performance of the 
boiler he had mentioned, but the engineer stated 
that when using petroleum steam was kept up much 
more easily than when burning wood. oe 
to the remarks of Mr. Boyd as to petroleum fue 
tiving the powor of getting up steam in a marine 
boiler more rapidly than is desirable, Mr. Marshall 
observed that it was a pity that we had not yet 
been able to produce a marine boiler in which 
there was an eflicient circulation while steam 
was being got up. He believed that the time 
would come when inany steamers trading in the 
Mediterrancan, would find it preferable to obtain 
liquid fuel from some of the Black Sea ports 
rather than coal from England. The question of 
amokebox temperatures required more attention 
than it had generally received ; he would like to 
sve a chimney dispensed with and the products of 
combustion passing off at a temperature little above 
that of the steam in the boiler. 

Referring to the different arrangements which 
had been described Mr, Jeremiah Head pointed out 
that in the locomotive firebuxes described by Mr, 
Urquhart, there were large masses of brickwork 
which were absent in the marine boiler furnaces 
mentioned by other speakers, This would account 
for sume difforence in the results as far as the 
attainment of cumplete combustion 18 concerned, 
Thero was no doubt that an accumulator of heat was 
much wanted with liquid fuel, whilo it also appoared 
important that both the fuel prior to injection, and 
the air required to support combustion, should be 
preliminarily heated. He doubted if the steam 
used for injection was decomposed; he rather 
thought it probable that it passed into the smoke- 
box as steam. 

Mr. P. F. Nursey observed that in 1878 he was 
present on buard a steamer fitted up *fur pune 
liquid fuel, when it was tried between London an 
Gravesend. The results were satisfactory as far as 
the combustion of the petroleum refusc was @on- 
corned, but it was aubsequently found that no 
regular supply of the required fuel could be obtained 
at a moderate price, and the intention of regularly 
working the steamer with auch fuel was abandoned, 
He added that some years ago he had been inte- 
rested in the introduction of petroleum into steam 
boilers fur the purpose of preventing priming, ac- 
cording to the system patentad by a Danish eny!- 
neer. The plan had been tried very succeasfully, 
amongst other cases, on the steamer Ida, belonging 
to the London, Brighton, and South Coast Railway 
Company, and trading between Newhaven and 
Dieppe. The boilers of the vessel primed so badly 
that it was proposed to take them out ; but by the 
employment of the petroleum this fault was cured. 
The petroleum was injected with the feed, a small 
quantity being put in at the commencement, and 
again about the middle, of each trip. It was found 
that not only did this use of petroleum prevent 
priming, but also that it did away with hard incrus- 
tation in tho boiler, and rendered unneceasary any 
lubrication in the engine cylinders. 

Mr. Bedaon remarked that his firm, being manu- 
facturers of charcoal iron, had at one time a large 
quantity of charcoal dust to get rid of, and shat thev 
had utilised it by mixing it with refuse petroleum 
and burning it, but the price of petroleum advanced 
and its use was discontinued, r. W. S. Tomkins 

ointed out that the locomotive boilers shown in Mr. 
rquhart’s diagrams could only be regarded as make- 
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shifts, or adaptations of existing boilers; he believed 
that when Mr. Urquhart designed x gi boilers for 
petroleum fuel, it would be found that the con- 
struction could be much simplified, the present ex- 
pensive copper firebox being done away with and. 


other changes made. Mr. Boyd, he added, had re- 
ferred to difference between the fuel necro” a 
tion in the cummist and Winter months during Mr. 


Russia, the consumption in water being largely in- 
creased by the inclemency of the weather, d&. 

Mr. Oardew, of the Indian State Railways, next 
spoke as to the use of petroleum aa a disincrustant 
in locomotive boilers. On the Indian State lines 
they had exceptionally bad water to deal with, this 
water containing a large Pao ite of sulphates ; 
so much so that the boilers had to be washed out 
after every 100 miles run. With a view of obtain- 
ing the deposition of the solids in the form of dust, 
the introduction of Rangoon oil had been tried, but 
at first the result was to cause excessive priming 
and to produce leaky tubes, &c,, ao much so that 
when an engine using it went out they never quite 
knew when it would get back again, Eventually, 
however, they found that by using very minute 
quantities of the oil they got the desired result 
without these inconveniences, and the practice 
ultimately arrived ut was simply tu paint the in- 
terior of the tender tank with kerosine each time 
the boiler was washed out. The application of 
kerosine as an anti-incrustator had been made on 
several Indian railways, but he believed that on 
some it had been given up as being too ticklish to 
manage, 

Mr. Druitt Halpin observed that he had for years 
successfully used petroleum as an anti-incrustator 
in boilers supplied with worse water than that 
found in the ri as (with the character of which 
he was acquaintod), The boilers in which ho had 
used it were of the Lancashire type, 7 ft. in dia- 
meter by JO ft. long, and from a pint to one and a 
half pints of petroleum was used per boiler per 
week, the petroleum being put in the boilers through 
the safety valves on Monday mornings. 

The President, in bringing tho discussion to ao 
close (the author not being present), remarked that 
he agreed with the statements in the paper as to 
the heating power of petro en but the jatter, of 
course, varied much in quality. If we were to 
employ petroleum in place of coal for firing boilers 
in this country the effect would be a rise in the 
orice, Which would in turn render its use prohibitive. 

e agreed also with the desirability of carefully 
adjusting the air supply so as to obtain the best 
results, imperfect combustiun being a serious cause 
of loss. ith regard to a romark made by Mr. 
I’, ;C, Marshall, he observed that as the rate of 
transmission of heat rn the heating surfaces 
of w boiler fell off as rapidly as the difference of 
temperature on the two sides of a plate was dimi- 
nished, it would never be possible practically to 
even approximately fulfil the conditions which Mr. 
Marshall aimed at, the additional heating surface 
required to approximate to this result being 
such as to render it impracticable. A speaker 
had referred tu the firebricks in the furnace as 
forming a ‘‘ regenerator ;” this was incorrect, as 
the bricks trapped no heat which would other- 
wiso be lost, they merely acted as equalisers 
of temperature, With regard to the differences 
which appeared in Mr. Urquhart’s paper be- 
tween the relative evaporative powers of petro- 
leum and anthracite and their relative economic 
owers as fuel in locomotives, he pointed out that 
in the latter case, the result was affected by the heat 
absorbed in generating the steam used in injecting 
the fuel, and other losses. The admission of this 
steam to the furnace might also become a source of 
loss, Of course if the steam was decomposed heat 
would be absorbed, and if ita elements recombined 
before Jeaving the furnace this heat would be 
restored and the total offect of the two operations 
would be nil; if, however, the recombination did 
not take place a loss would ensue. In conclusion 
he proposed a vote of thanks to Mr, Urquhart for 
his paper—a vote which was heartily carried. 


THE CORROSION OF Marine Bor.ers. 


The second and last paper read on Wednesday 
was one entitled ‘‘On tho Causes and Remedies 
of Corrosion in Marine Boilers,” by Mr, J, Harry 
Hallett, of Cardiff. This was a short but very 
suggestive and practical paper, which we intend to 
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Meanwhile wo may give anjemptied instead of being completely blown hired 


abstract of its contents. : 


The writer said that steel boilers were squally{ solids, he 


liable to corrosion with iron ores. | Severe sorroston 
wary alight . ? 


denga 


apace to wa h examination of the 
interior. The tubes were often placed too far out 
in the wings, and the manholes were too small. 
They should always be fitted in the wings, if the 
nize of the boiler would allow, and one at the bottom 
of the back end was to be recommended. The steam 
space atays should always come over the tubes. and 
not over the spaces between them, as if they did 
they interfered with the use of the scaling tool. 

Double-ended boilers are especially liable to 
suffer from racking strains, due to the difference of 
temperature between the upper and lower parts. 
One method of reducing this difference was to lead 
the feed-pipe along the level of the upper tubes, so 
us to warm the water before it was discharged at 
the bottom of the boiler. The scum pipe should be 
fitted with pan shaped like an inverted saucer, 
and placed just above the level of the water for the 
scum tv collect under. When the engines are 
standing, the water should be pumped to the top of 
the gauge glass, and blown off down to the bottom 
two or three times, In a voyage of seventy-two 
days with several stoppages, the author kept the 
boilers in excellent condition by the above plan. 
The mode of treatment adopted by the writer for 
new boilers is to have them washed out before fill- 
ing, then to run them up with water to the normal] 
height, and throw in a bucketful of common soda. 
Then steam is raised to 30 1b., and the scum cock 
is opened for a little. The donkey pump is 
washed out by being made tu deliver overboard 
at frat, and the feed water overflowing from the 
hotwell is allowed to run into the bilge for a time. 
When boilers put out of work they should be blown 
out from the bottom and kept thoroughly dry. 

Corrosion in the upper parts of the boilers is 
ings ta caused by the introduction of grease 

rom the engines, and good effects follow from 
discarding the use of lubricants in the cylinders, 
Various remedies have been tried for preventing cor- 
rosion, such ag air extractors, circulating tubes, and 
zinc. The writer had found Mr. Hannay’s ‘‘elec- 
trogen” very effective, as faras he has experimented 
with it. It consists of a ball of zinc cast upon a 
copper bar, and then hammered to make it more 
impervious to the action af the water. On each 
end of the copper bar a wire is soldered, and the 
two wires are again soldered to the different parta of 
the boiler, so as to obtain metallic contact. Boilers 
which had shown a tendency to corrosion looked 
quite healthy in a very short time after these ap- 
pliances had been fitted to them. Marine boilers 
do not often suffer from external corrosion, but 
the author had met with bad results from the 
bridge being built up to the backs of the combus- 
tion chambers. He considered that when a vessel 
was laid up it was a good plan to pump the boiler 
full to the very top of the dome, or to empty it 
thoroughly, put it in a stove of burning coke, and 
close it up. 

Mr. Hallott's paper gave rise to an excellent dis- 
cussion, the first speaker being J. R. Fothergill, 
who differed from many of the author's conclusions. 
Mr. Fothergill first referred to the erratic character 
of corrosion and to the evidence collated by the 
Admiralty Committee on Boilers. Defective cirou- 
lation, he remarked, waa more a fault of old boilers 
than new ones, but in the latter corrosion was met 
with in places where the circulation was good. He 
considered that the best preventative was to kee 
a slight scale on the surface. From many experi- 
ments, also, he believed that the presence of air 
was an important factor in the case, and this had 
been shown by suspending strips of iron in an air 

ump and feed pump, when that in the air pump 
where the water was freed of air) was untouched 
and that exposed in the feed pump was seriously 
corroded. Air also inoreases the formation of a 
greasy mud which,will not adhere to the plates, and 
poe the formation of a protective scale. He 
elieved that if the feed water was thoroughly 
freed from air and oil there would be very little 
corrosion, Referring to some remarks in Mr, 
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in suspension, and 
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. Mr, Hallett meres in his paper of 
doing without lubricants ; did he—he asked—alao 
vent oil working in through the stuffing-boxes, 

atead of emptying boilers as Mr. Hallett advised, 
he considered it better to let boilers stand full of 
water until cold and then to run the water off. The 
reputation of many mineral oils was, he considered, 
exaggerated, particularly when used in connection 
with steam at high pressures; he was at present 
engaged in investigating this subject, and he would, 
if the members bse pashan at some future time 
lay his resulta before the Institution. 

The next speaker referred especially to the elec- 
trical] aspect of the question, and advocated the use 
of amalgamated, in place of plain zinc in boilers, so 
as to g ically the action of pure zinc, which 
was not commercially obtainable. It might be alao 
desirable to comnect the zinc by wires to various 
parts of the boiler so as to obtain a better electrical 
connection than mow always existed. <A block of 
amalgamated zinc@o connected would be considered 
to do all that the electrogen referred to by Mr, 
Hallett could do, and the more so if the zinc was 
used in connection with a copper plate forming a 
galvanic couple. 

Mr. Jacobs next mentioned the case of a 
vessel built about four years ago, which made 
at ‘firat a five months’ trip, during which her 
boiler was not opened. Qn her return it was 
found that some stays had been reduced by 
corrosion from 1§ in, to fin. in diameter 
and that there were also seriously corroded 
patches on the plates. ‘It was at first feared that 
the boiler was ruined, but the stays were renewed, 
the corroded places washed with petroleum and 
coated with a wash of Portland cement, and the 
feed was altered so as to deliver near the water 
level. The result was to stop the mischief and the 
boiler was now working. 

Mr. F. C. Marshail capa, Hy that in face of the 
very conflicting evidence collated by the Admiralty 
Committee, it would be of much interest to know 
what conolusions the Admiralty had arrived at, and 
what were the details of their present practice 
with regard to the prevention ofscorrosion, in their 
boilers, He suggested that one of the members con- 
nected with theAdmiralty should be invited to con- 
tribute a supplement to Mr. Hallett's paper. Asan 
instance of one of the causes of corrosion, he por- 
ceeded to describe the case of a double-ended 
boiler made by his firm, in which about 100 tubes 
failed from pitting after being a very short time in 
use, In this case it had been the habit to only 
partially empty the boiler, and it was found that 
the pitting took place on the under side of the 
tubes at the ends which, owing to the trim of the 
vessel, were lowest. Tracing the matter out, it was 
found that the manner in which the boiler had been 
treated had led to moisture being left on the tubes, 
this moisture draining down and dripping off the 
tubes at the spots where the corrosion occurred. In 
another case, the sides of a furnace were exten- 
sively corroded just along the level of the firebars 
—neither above nor below-—and it had occurred to 
him that the plates at this point might, owing to 
the presence of the firebars, be in a different elec- 
trical condition to what it was elsewhere. Both 
the boilers above referred to were of iron, and so 
far he had found less corrosion with steel than with 
iron. He considered that there could be no ques- 
tion as to the desirability of excluding air frum 
boilers. In conclusion, he remarked that man 
foreign engineers successfully introduced small 
quantities of petroleum into their boilers to prevent 


riming. 

: Replying to the remarks of the various speakers, 

Mr. Hallett stated that he had expected an ener- 
getic discussion of his communication. In his 

experience he had found that corrosion can be 
revented by taking the courses recommended in 
is paper. As tothe inquiry about lubrication, he 
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simply did away with all lubricaters on the 
opt fers and valve cheats, but of course some of 


the ase of the.a.s, Blue Jacket, no lubricant ‘had 
been ‘em : 
shown to members ,.d their visit to: the 


spat ‘hed as 
one vase, ahans be hed met with ping. 
of the firebars and also on the tube- 


the holes cleaned out and filled up with red head, 
and no further corrosion had occurred, the boiler 
bei The boiler to which 
she clesteouen had been applied had a light uniform 


now in excellant order. 


acale throughout, and'was in excellent condition. 
A hearty vote of thanks having been accorded to 
Mr. Hallett for his paper, the meeting next pro- 


ceeded to pass similar votes to those who have ao 
liberally contributed to the success of the Oardiff 


meeting, including the mayor aud corporation, the 


local committee, and its executive officers, the 


owners of the works so freely thrown open, and 
the railway companies who have given many 
apecial facilities. We may say here that nothing 
could be better than the manner in which the 
arrangements for tho meeting wero made by the 
local committee and its energetic honorary secretary, 
Mr. ©. Hurry Riches. The members on all hands 
have met with a heartiness of welcome which, we 
are certain, will be long pleasurably remembered, 

At the conclusion of the Wednesday morning's 
moeting the members were again entertained ut 
luncheon by the local committee, and then pro- 
ceeded to visit various works in Cardiff, or to take 
part in the four alternative excursions to collieries, 
namely, the Great Western, the Lewis's Merthyr, 
the Cymmer, and the Llwynypia Collieries, while in 
the evening a large number visited the Windsor 
Gardens, Penarth, at the invitation of Lord Wind- 
sor, 


Want of space prevents us from noticing more” 


than two of the day's excursions—tho visit to the 
Taff Vale Railway Company’s repairing shops and 
the Mount Stuart Dry Docks, 


Tae Tarr VaLeE Rarpway CoMPANy’s R&PAIRING 
SHOPS, 


The locomotive and PepeIrng shops of this com- 
any are situated at West Yard, close to the Bute 
Desks: Having been constructed piece by piece 
as the growth of the company and the introduc- 
tion of more modern appliances demanded addi- 
tions, they have not that symmetry of arrangement 
that is su noticeable a feature in the rocently com- 
pleted running sheds of the company. The latter 
aro fully described in the paper of Mr. Charles 
Hurr Riches, which is referred to olaowhere. 
The locomotive shops are, however, conveniently 
arranged and contain all the appliances zt ae 
forturning out a high-class locomotive. This is 
roved by the fine engine that Mr. O. Hurry 
tiches, the engineor to the company, has re- 
cently designed and which we believe was used 
for the first time in taking the visitors of the 
Institution on the various oxcursions over the Taff 
Vale line, ; 

In passing from the offices of these works, we 
firat como to the paint shops, where there is a stoam 
apparatus for rapidly drying the work in cold or 
damp weather, and which is said to be found vory 
efficiont, The fire-extinguishing arrangements here 
are very complete. Steam ojecting apparatus is 
placed in front of the paint store, by means of which, 
any oil or inflammable material which may take fire, 
may be driven out if not extinguished, _ 

assing from the paint shop we noticed in the 
yard a portable hydraulic fire engine. This belongs 
to Penarth Dooks, of which the Taff Vale Company 
are the lessees. The engine is arranged to couple 
on to any part of the hydraulic mains laid down in 
the docks, and witha pressure of 700 1b. will throw 
700 gallons of water per minute to a height of 150 ft. 
The carriage has an iron frame, and can be drawn by 
horses or by hand. Jt should be mentioned that 
in this repairing yard there are 6 in. mains running 
all round, which have hydrants at every 60ft. Ex- 
tincteurs and hose cupboards are placed at intervals 

hroughout the premises. 

The erecting shop is placed in the middle of the 
yard, and contains eleven pits. In addition to this 
there is room for four boilers which may have their 
mountings fittedon at the aametime. Under a lean-to 
roof there is convenience for fitting seven other 
boilers, 20 that eleven boilers oan be prepared, and 
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eleven engines can be erected at thesame time. The 
pita run across the shop and there are traversers at 
each end running the entire length. There is also 
® portable gantry which can be over any 


it as required. It is run by an endless band on 
in the shops. The heating here is by 
radiating stoves of a neat pattern 


steam, & 
provided. 


ee the erecting sheds we pass to the machine 
| ahop, where thereare ali the necessary 
such as cylinder boring machines, lathes, and other 
appliances of a like-natore. In the adjoining store 
we noticed Richter’s patent oil economiser and 
filter, a simple apparatus, but one which saves a 
deal of unpleasantness and waste. Another feature 
of the works was the solid 
come down and shut in all 
en fireplaces at the time the establishment is 
¢ in this part of the 
e drawing apparatus, which 
now been in use for sume time and was de- 
It consiats of a wrought- 
iron frame in which a crosshead slides. The latter 
has attached to it a clip, by which the end of the 
tube is firmly held, A pair of dies are fixed in the 
machine; these have a slight taper, the smaller end 
being of somewhat less diamotor than the diameter 
The brass boiler tube is forcibly 
drawn through the dies and the effect is that 
although the diameter is decreased, the tube is 


we noticed in this 
iron shutters whi 


osed. <A special 2 baat 
works is a boiler tu 


signed by Mr. Riches. 


of the tube. 


made longer and the gauge of metal slightly in- 


creased. The machine is used for working up old 
tubes that have become defective at the ends, and 
undoubtedly forms a better means of ropair than 


the ordinary way of cutting and piecing the tubes. 


Around the yard are other machine shops with 
necessary tools for turning out locomotive and hy- 
draulic work. A good deal of the lattor class of 
machinery is made here for use at Penarth Dock 
and harbour, for hydraulic cranes and lifts, coal ma- 
We also noticed a Tweddell’s hy- 
draulic rivetter with a compound accumulator, also 
a stationary pump by Messrs. Merryweather and 
In the yard 


chinery, c&c. 


Sons for fire-extinguishing purposes, In 
there was alev a gas apparatus for heating tyres. 


This consisted of two pipes, cach bent to a semicircle 
They form a couple of 
atmospheric burners the sizo of the wheel, and are 
connected to the gas main by flexible tubing. A 
suitable hollow shield or casing is provided for re- 
tainin 


and pierced with holes. 


the heat. 
In the boiler shop there are six fires and a three- 


tior rivet furnace, by which thirty riveta can be 
heated per minute easily, 
by an overhead crane running over the hydraulic 
rivetters. The lattor will take 7 ft. in the gap so 
that a whole boiler can be rivetted. It will also 
take work 20 in. wide, in order that it may bo 


The boiler shop is served 


used for girders. 

In the smiths’ shops there are fourteen fires and 
the usual appliances. There are two amall steam 
hammors 10 cwt. and 15 cwt. respectively. There 
are alao two of Allen’s steam strikers, which are said 
to be found of great service, There is a spring 
oliver, but this has been tu a great extent supersedod 
by the steam striker. 

In the spring shop there is u machine for punch- 
ing, shearing, and nibbing spring leaves, and other 
tools of the usual description. 


Movunt Stuart Dry Dook ann ENGINEERING 
COMPANY. 


The port of Cardiff is especially well provided 
with ship repairing yards, many of which are impor- 
tant establishmonta, well organised, and possessing 
plant necessary for successfully dealing with ship 
and marine engine repairs of the heaviest descrip- 
tion. Most of these yards are situated within the 
precincts of the Bute Docks, but the company we are 
now dealing with has entrances on to the Bristol 
Channel, which are, however, situated close to the 
gates of the Bute Docks. In this yard are two 
graving docks, one of which has been but recently 
completed. The premises are shown on the plan 
of the Bute Dosks, whien will be found on 

age 133. The older, or No. 1 dock, is 324 ft. long, 
70 ft. wide, and has gates 45 ft, wide. The 
depth of water at aie! A spring tides on aill 
and keel blocks, is 20 ft. o 2 dock is 420 ft. 
long and 100 ft. wide. The entrance gates 
are 52ft. wide, and the depth of water on sill and 
keel blucks at ordinary springs, is 26 ft. In this 
dock, two vessels, each of 360 ft. length, can be 
placed alongside each other, it being customary to 
give them a slight list towards the dook wall, and 








machine tools, 
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only shore them on one side. In the event of having 
to ue for a ship of greater length, the centre 
keel blocks would be used. There is rather an un- 
usual feature about this dock. It opens on to the 
tidal water of the Channel, and in order to enable 
ships to be afloat if necessary, internal gates are 
provided so that the water can be retained. These 

tes are hig h to give 20 ft. of water above 

e keel blocks. @ understand that these dry 
docks are the only ones between Swansea and Car- 
diff which open directly on to the Bristol Channel, 
others having entrances out of loading docks, 
Another advantage this company possesses in their 
present site, is that ships requiring only internalre- 
pairs can be comfortably berthed on the mud 
alongside the boundary wall of the premises. 

The various buildings surrounding the two dry 
docks contain all the plant necessary for heavy 
marine repairs. Entering the gates frum the road 
we find on the right a machine shop containin 
various touls. A large lathe which will take EA 
8 ft. in diameter was on the occasion of our visit 
engayed in turning a marine engine crankshaft, A 
radial drill was boring a propeller 17 ft. 6 in. in 
diameter which was for the s.s. Nedjed, Anothor 
propeller weighing 10 tons, and 18 ft. Gin. in dia- 
meter, had also recently been bored. Another 
tool here seon is ashaft lathe, which will take work 
24 ft. between centres, and there are besides various 
tovls, such as drilling machines, planing machines 
one with a bed 16 ft. long and 4 ft. between 
rames), &c. Thore is a travelling overhead crane, 
We noticed several steam winches in course of 
conatruction here. 

A second machine shop contains a lathe with a 
26 ft. bed. By shifting the latter a pit is exposed 
which enables work 10 ft. in diameter tu ba 
chucked. There are also soveral other machine 
tovls of the ordinary description, as well as brass- 
finishing machines, From the latter shop tho 
visitor gues to the sawmill, which contains frame, 
circular, and band saws, besides other wood-working 
inachinery. There are two foundries in this yard, 
one set apart for lighter work where tirebars are the 
chief production, 9 to 10 tons being sometimes 
turned out in a week ; the main foundry is adjoin- 
ing. It has threo cupolas, and is capable of turning 
out castings up to 20 tons. Next to this is a brass 
foundry with four furnaces, The boiler yard and 
amithy are at the back of these buildings. There 
are seven fires and two large ground fires capable 
of heating large forgings such as keels, stern frames, 
or sterns of vessels, accidents to which afford a 
good deal of work at times, Here are made iron 
and steel bvuilers, some up to 36 tons weight having 
been turned out. There are also plate rolls, steam 
Pune and shearing machines, plate blocks, 
plate and angle iron furnaces, and all the necessary 
plant of this description, including # steam rivetter. 
The general smithy has ten tires, A small steam 
hammer is placed here. Pattern makers and joiners’ 
shops, coppersmiths’ and plumbing shops, and a 
block and mast-making shed, together with a rigging 
shop, complete the establishment. A line of rails 
runs into the yard from the Bute Dock system. ® 

With the proceedings of yesterday and the subso- 
quent days we shall deal next week, when we shall 
also give notices of the four collicries above named, 
and of sume of the works at Cardiff kindly thrown 
upen to the inspection of the members. 
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NOTES FROM THE UNITED STATES. 
PHILADELPHIA, July 25, 1884. 

ANOTHER disappointing week has passed to the 
manufacturers of crude iron, who were confident that 
the middle of July would bring into tae market the 
host of buyers who were practically without stock. 
Not a single important trangaction took place in this 
market in pig iron. Inferior stuff is being pushed at 
as low as IG dols. to 17 dols, for forge, with standard 
and special brands at 17 dols. to 18dols., while in- 
furior grades of No, 2 and No. 1 foundry are sold in 
small lots at 18dols. and 19dols, respectively, with 
standard and special makes at 19 dola. and 20 dola. to 
21 dols. respectively, Founders and mill owners are 
afraid to buy a sixt etd supply, as ie usual at this 
season, leat a further in prices should take place, 
Only an occasional furnace has its output for the next 
sixty or ninety daya sold. Several offers have been 
made to secure contracts for ninety days, but the best 
offer would not cover coat. There are 130 anthracite 
furnaces idle, and there ia very little prospect for 
resumption, The mills have nearly all started up, 
but the amount of business placed is trifling, The 
iron trade generally is in a backward condition, the 
only activity being in plate, sheet, and structural iron, 
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The business placed in this market this week will foot 
up about 4000 tona, which consists of nearly 2000 tous 
of structural iron in large and small lote, and nearly 
that much of plate iron. The sheet manufacturers 
are meeting with an encouraging demand, and quote 
refined sheets at from 34 cents to 4 cents. Galvaniacd is 
selling at from 50 to 60 per cent. discount from circular 
yates, Bloom sheets 54 vents to 6 vents. The Western 
Pennsylvania pipe millaare well off for orders. One 12,000 
ton order for steel raila was placed at mill for 28 dols., 
the lowest price known. A good deal of rail-making 
capacity is temporarily idle, ostensibly for repairs. 
Some eastern rail-makers predict that they will drive 
two or three of the western mills out of the market. 
There is some sharp competition ahead, and nothing 
but a very general suspension in the rail works for 
two or three months, will remove the difficultios which 
threaten that branch of trade, The nominal price for 
large lots ig now 29 dols, Bessemer ia quoted at 10 dols, 
at tidewater. For old rails 19 dols, is asked, but 
buyers offer only 18 dols. The supply is greater 
than the demand. Quotations for Scotch irons are as 
follows; Clyde, 20 dols,; Eglinton, 19.50 dols,; Glen- 
garnock, 20.50 dols.; Carnbrae, 20,50 dols,; Langloan 
and Shotts, 21.50 dols.; and Gartaherrie, 21 dols, 
These prices are all to arrive, from 50cents to 1 dol. more 
is asked at yard. The plate mills throughout Penn- 
sylvania are in gool shape, and better than they have 
been in since last April. A large amount of business 
has unexpectedly presented itself, A great deal of 
bridge building is going on, and the structural iron 
manufacturers are somewhat elated at the business in 
hand and that to come. Nail makers are cutting each 
other's rates in a way which has hurt trade rather 
than stimulated it. The Pittsaburgh manufacturers 
are complaining of the backwardness of trade, half of 
their pig iron capacity is idle. The mills throughout 
the Ohio Valley, at Cinvinnati, Ironton, Mortsmouth, 
and Covington have atarted up under fair prospects, 
but there is great danger of crowding the market, and 
the business requires careful handling. The coal 
trade is looming up, and the anthracite production for 
the balance of the year will be satiafactory, 


COAL SHIPPING AT CARDIFF DOOKS, 
On Recent Extensions of Dock Accommodation and Coal 
Bh re ee at the Bute Docks, Cardiff.” 

y Mr. Jonn MoConnoonty, of Cardiff. 
Ox the oocasion of the former summer meeting of the 
held in Cardiff in 1874, the author had the 
of giving » paper on the Bute Docks and 
mechanical appliances for shipping coal, in which he 
described the origin, growth, and existing extent of the 
dock accommodation at Cardiff, the balance spe and 
hydraulic tips and anti-breakage cranex in use for the 
shipping of coal, with the hydraulic hauling engine and 
portable hydraulic crane, and alsu the motive power for 
working the hydraulic machinery, Without repeating, 
therefore, the particulars then given, the object of the 
present paper is to describe briefly the further progress 
and improvements that have been effected during the ten 

years which have are since that time, 

A general plan of the whole of the docks is given in the 
map of Cardiff on page 133, 

th Dock.—In 1883 an Act was obtained for the new 
Roath Dock now in course of construction, which ia to be 
entered from the Roath basin through a lock 600 ft, long 
by 80 ft. wide, with three pairs of wrought-iron gates, 
similar to the gates in the sea lock of the Roath Basin. 
The gates are being conatructed by Sir William G. Arm- 
atrong, Mitchell, and Co. 

The dock is tu be 2400 ft. long by 600ft. wide, having 
anaurea of 33 acres, The depth from coping to sill is 
48 ft. 6in., and the bottom of the dock ia 3 ft. below the 
sill level. The depth of water on the sill at high water 
je 35 ft. Sin. at ordinary spring tides, and 10ft. leas at 
ordinary neap tides, The construction of this dock was 
formally inaugurated by the Marquis of Bute on January 
$0, 1882, and the work is to be porn pekes in October, 
1885, the contractors being Mesura, Nelson and Co,, of 
Carlisle. It is intended to devote the whole of the north 
side and east end of the dook to the shipment of coal, and 
the south side to the import and export trade of timber, 
iron, iron ore, and general merchandise. On the north 
side will be erected appliances of the most approved kind 
for the shipment of ooal. 

Coal Shipping Machinery.—The first hydraulic machines 
at Cardiff for tipping coal direct from trucks into the 
veasels were four put up forthe Great Western Railway 
as far back as 1857 by Sir William (7, Armatrong and Co, 
They were fixed hoists, differing but little from those 
now in use, except that in two of them the lift was only 
15 ft. and in the other two 22ft. The increasing size of 
vessels bas necessitated a corresponding increase in the 
height of lift of the coal hoists; and the last two hoists 
erected at Cardiff in 1880 have a range of 27 ft. Theno, 
curiously enough, were for the Great Western Railway, 
tu replace the two with 15 ft. lift erected in 1857, which 
were fuund to have too short a lift, They are on the 
east side of the Bute East Dock, 

Since 1874 the additional machinery for shipping coal 
is aa follows ; 

a, One hydraulic tip has bean erected on the west side 
of the East Dock by Messrs, Brown Brothers and Co., of 
Kdinburgh. 

b. Tips Nos. 1 and 8 on the wert side of the East Dock 
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_* Paper read before the Anstitution | of Mechanical 
Engineers at the Cardiff meeting. 
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have been converted from balance to hydraulic tips, the 

greet pene supplied by Messrs. Parfitt and Jenkins, 

af poly » and erected by the workmen of the Bute 
rustecs, 


e. Two hydraulic tipe have been erected on the enat 
bank of the River Taff, and are connected with the 
Great Western Kailway by a branch from the main line 
near Cardiff station. 

d, One movable hydraulic crane, capable of liftin 
25 tons, has been erected on the east side of the Roat 
Basin, hetweon Nos. 1 and 2 gis 

Movable Hydraulic Crane.—‘ he employment of steamers 
instead of sailing vessels for carrying con) necessitates a 
much quicker despatch ; and the increasing length and 
number of hatchways in the steamers has for some time 
madu it most desirable to be able to load into two hatch- 
ways at least at the same time. With fixed machines this 
has been found impossible, except in rare cases, because 
the positions of the hatchwaya vary so much. It there 
fore became a question as to the possibility of using 
movable machines; and it was with a view of practically 
trying this that the movable crane tip at the Roath Basin 
has been put up. Fixed cranes have of course been in use for 
some years at other ports for shipping coal direct from the 
truck; but it has hitharto not been practicable to make 
such cranes movable, owing to the cradle or platform 
on which the truck is lifted requiring a pit or gap in the 
line of rails for its reception, ‘This special seating for the 
cradle rendered it necessary that the crane should always 
pick up and depousit the wagons at one point, It is obvious 
that these arbitrary fixed points of picking up and 
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depositing the wagons on the lines are not applicable to 
movable tips, inasmuch as it is pipenrrard necessary that 
the lines of rails should be parallel with the quay, and be 
continuous without break or gap, so aa to be common to 
the tip in ony position in which it may be placed along 
the dock wall. 

This problem has been solved in a very ingenious and 
efficient manner by Mr. Weastmacott’s coaling cradle, 
which must be looked upon as the key to the successful 
application of movable coal-shipping appliances, It may 
be described as a light platform suspended by chains, 
which takes its seat on an ordinary line of rails in any 

waition, It is suspended on what may be called an anti- 
riction swivel, which enables a man to turn a cradle with 
a loaded wagon on it, thereby dispensing with turntables. 
There are no tipping chains to hook on and off every time 
a wagon ig shipped, as ia the case with coaling lea of 
the usual conatruction: the tipping chains in this care 
pass through the centre of the swivel attachment, and are 
permanently connected with the cradle. 

The crane itself, as shown in Fig. 1, consists of a 
nearly square wrought-iron pedestal or base, taperin 
upwarda, and is carried on four wheels, one near eac 
corner, running on rails of 24 ft. gauge laid parallel to the 
quay wall, These wheels, however, are used only for 
travelling on ; the whole of the weight when working is 
taken by four hydraulic jacks, one at each corner, which 
effectually prevents any movement of the crane. 

Rising out of the top of the pedestal, and revolving in 
bearings at the top and bottom of it, is the pillar, con- 
sisting of two flat plate-girders, between which is placed 
the hydraulic cylinder for lifting. The chain from this 
cylinder pasues over se head, and both ends are 
attached to the cradle. 6 jib is attached at the lower 
end to the front of the pillar, just above the pedestal ; and 
at the outer end by stays to the top of the pillar. At the 
back of the pillar is fixed a second hydraulic cylinder, 
which effects the tipping of the wagon by making a bight 
in the tipping chain that passes over the jib head to the 
cradle. The tipping chain is always kept taut by a third 
hydrautic cylinder, placed on an inclined frame which is 
fixed to the pillar at the back in the same way as the jib 
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isin front. Thus the tipping cylinder proper needs to 
have @ short range only. The inclined cylinder and its 
frame act as a counterweight, for balancing in some 
moasure the load hanging from the jib head. 

The turning of the pillar and jib is effected by a pair of 
hydraulic cylinders, one on each side of the pillar, fixed to 
the base of the pedestal, which itself remains stationary. 
The chain from these cylinders passes round a drum at 
the foot of the pillar. 

All the motions are controlled with the greatest ease b 
one man in a valve-house on the side of the pedertal. 
There are two of these houses on opposite sides of the 
machine, so that he can use whichever is most conveniont 
for enabling him to see into the vessel, Tha pressure 
water is conveyed to the crane by movable and jointed 
pipes which can be attached to hydrants placed at con. 
venient distances on the hydraulic mains along the quay 
wall. 

There ia an auxiliary or anti-breukage crano, do- 
signed by Mr, Hunter, of the Bute Works, on the side 
next the duck, the foot of the jib beiny carried from the 
pedestal, and the top by means of a chain from the top 
of the pillar, ) an arrangement of a hopper resting on 
the deck (Figs. 2 and 8), with telescopic throat which is 
closed by a conical bottom or valve held up by the 
auxiliary crane, the firet few wagonfulk of coal can be 
lowered quietly to the bottom of the hold, and a conical 
heap formed for the following coal to fall on, as is done 
at the hoists, so as to lessen the breakage of the coal, 
When the anti-breakage crane is not in uve, it can be 
swung to one side, cloar out of the way. 
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It is found in actual work that a wagon can be shipped 
in from 24 to 8 minutes. The crane waa designed and 
constructed by Sir William G. Armatrong, Mitchell, and 
Co., and issimilar to their well-known and largely adopted 
movable hydraulic cranes for cargo and ba)last work, 
These cranes were first introduced at the suggestion of 
the writer about fourteen years ago at the Atlantic 
Wharf of the Bute Kast Dock, to supersede fixed cranes. 
The introduction of the movable crane resulted in suoh an 
increased amount of work and despatch to ateamers, that 


all the dock companies very soon ised the im- 
portance of adopting cranes of this type. At the Royal 
Albert Docks, London, there are about ninety of these 
cranes, 


The number of tips for shipping coal at the Bute Docks 
is now as follows: 

13 balance tips at the Weet Dock. 

1 Dock 


2 99 99 99 East bd 

8 hydraulic tips at the Kast Dock and entrance bamn, 

1 hydraulic tip in the entrance channel for loading 
in the tideway, 

8 hydraulic tips at the Roath Basin, 


42 total number of tips. 
One movable hydraulic crane capable of lifting 25 tons, 


ene 
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Each tip is capable of shipping 1000 tons of coal per 


working day; the total shipping capacity of the Bute 
Docks is therefore equal to nearly 12,000,000 tons of coal 
per annum. In wome instances As much ax 200 tons of 
coal have been shipped per hour at the hydraulic tips; 
and it is now not uncommon for a steam collier of 
tons burthen to enter the basin at high water of one day 
discharge her ballast, recoive her outward cargo, and 
leave at high wator the fullowing day, the entire opera: 
tion having occupied lew than 24 hours. 

The principal portion of the trade carried on in the 
Bute Docks is the export of coal and iron, which amounted 


to 2,750,000 tons in the year 1873, and 6,916,000 tons 


in 1883, The import trade of iron ore, timber, and 
general morchandixe, amounted to 630,000 tons in 1878, 
and in J8S3 to 1,299,000 tons. 

Railways. —The mineral traffic of the West Dock ia sup- 
pie oxclunively by the Taff Vale Railway from meal 
Jowlais, und the Aberdare and Rhondda Valleys. The 
trattic to the East Dook is supplied ney by the Tulf 
Vale, the Rhymney, and the (rreat Western Railways; 
the last of which is the means of communication with 
the great coalfield now being opened in the centre of 
Glamorganshire in the Ogmore district. Tho London 
and North-Western and Midland Railways have also 
access to the docks by thoir connection with the above 
railways. <A general plan of these several railways 
communicating with the port is shown in the map. 

Sidings. —A very large extent of siding accommodation 
is required fur working the coal shipping trade ; for owing 
to the fluctuations of the trade, loaded wagons have to be 
stored in the sidings at times when the supply exceeds 
the demand, The extent of main lines and sidings pro- 
vided and maintained by the Bute Trustees in connection 
with the docks amounts to 70 miles in length, namely, 
2h miles of main line and 46 miles of sidings, the whole 
of which is fully occupied. In addition to this the Taff 
Vale Railway has constructed » large system of sidings 
seven miles in length, above Crockherbtown Junction. 

(Z'o be continued. ) 
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INSTITUTION OF MECHANICAL 
ENGINEERS. 


Address of the President, J. LowTH1AN BELL, F.R.S., 
delivered at the Cardiff Mecting, 1884. 


Berork deciding on the choize of a subject upon which 
I should say aomething to you upon the present occasion, 
I naturally turned my attention to the very ablo addresses 
which have been delivered by my distingu pre 
decessorsin this chair. In the list—and that not the 
least comprehensive and interesting of the number—is one 
by Sir Frederick Bramwell. Among the various im- 
portant services rendered by the mechanical engineer, he 
claims that of having brought into existence the civil en- 
gineer, to whose profession the world is so much in- 


debted. 

The objuct of my search waa to select a subject which 
would afford me some hope of justifying, partially at all 
events, your having invited me to occupy @ position which 
hae been filled by eome of the ablest mechanical engineers 
of the day. I willnot enlarge upon the misgivings with 
which J ap reee the task, more than to assure you 
that they have added greatly to the difficulty of thanking 
you in coramensurate terms for the high honour you have 
conferred upon me, 

I propose addressing you ona motal--iron—of which it 
is not too much to aay that it constitutes a condition pre- 
cedent to the very existence of both the engineering 
sciences already referred to, This and the circumstance 
of our meeting in one of the oldest seats of the British 
iron trade will, I trust, reconcile you to the selection T 
have made for the subject of my discourse. To myself it 
is one which particularly recommends itself, leas from my 
long association with it than from ite affording me an oppor: 
tunity of acknowledging how immensely the manufacture 
of iron isindebted for its marvellous DP thee in recent 
years to the assistance it has received from the hands of 
the mechanical engineer. 

The Dowlais Iron Company, with their accustomed 
liberality and kindness, will opon their works for your 
inspection. Inthat renowned eatablishmont you will find 
a blowing engine delivering its blast froma cylinder 12 ft. 
in diamotor, with a stroke of the same length. You will 
also have an opportunity of beholding a rail-mill engine 
on the Ramsbottom direct-action principle, the largest of 
ita kind in the world. Now it is no exaggeration to say 
that the existence of such pieces of machinery as these, 
would have been a physical impossibility for many years 
after the beginuing of the present century. Of the sober 
truth of thie statement you may Judie when I mention 
that I was informed many years ago by the late manager 
of the celebrated Wallsend Colliory, of the difficulty he 
experienced upon one occasion in obtaining a steam: 
engine cylinder of about 2 ft. in diameter. At that time 
(about the beginning of the present century) there was 
not an iron foundry on the ae capable of caating, nor 
tool in the northern counties fit for boring it. Ultimately 
a more enterprising firm in Scotland was persuaded tu 
undertake the work on being permitted to cast it in two 
pieces, und, in addition, on being allowed to fill up with 
tram rails the sloop which conveyed it to Wallsend. 

When a spectator finds himself in the midst of such 
triumphs of mechanical engineering as are now to be 
found in every well-appointed iron work, he must be apt 
to associate the manufacture of iron with the presence of 
vast mechanical force. Nevertheless there is no metal 
capable of being separated from the mineral 
by simpler means than the one we are considering. 
ancestors supplied their wants by formin 
of ore and charcual on an exposed hillside. 
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There un- 


assisted Nature performed the office of a blowing engine ; 


aud with one stone for the hammer, and another for the 
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times gets sealed up in the iron, and gives rise to the 

formation of cavities in the manufactured article. The 

worst case of all is when the cavity, in the case of a boiler: 
late, docs not manifest itself until it is exposed to the 
cat of the fire when in use, 

So far as the three above-mentioned substances are con- 

cerned, the quantity in which they are present cannot be 
said to constitute the difference between malleable iron 
and steel; for we have in one specimen of iron more of 
them, and in two others leas, than in the example given 
of the composition of ateol, So far as our knowledge goes 
at prosent, both irun and steel would gain by tho untire 
abvence of al!) threo. 
_ The substance which really distinguishes steel from irun 
is carbon; at the samo time, as is woll known, examples 
of maDeable iron ontirely devoid of thia element are 
rarely if ever met with, Thus Bowling and Low Moor 
and other well-known brands of iron, puddled as they ara 
With so much care, rarely contain ander half-a-tonth per 
cent., and frequently much more, In the manufacture 
of Bessemer steel, it is found advantageous to blow the 
meatal until the bath, wo far as the metalloids aro con- 
cerned, becomes malleable iron. This may be sven from 
an analysis ina case where the pig iron used was that 
made on the West Coast of England. ‘The blown iron 
containcd— 





















mel as much iron was obtained as served for a people 
who largely depended on the chase for their subsistence. 

é have no record of the date at which we, in this 
country, emerged from the state of being dependent for 
the iron we required on such primitive forges as those just 
mentioned, e do know, however, that for man 
centuries, probably until the fifteenth, piles of eiugli 
masonry, the inside of which occupied a space of six or 
cight cubic fact, blown by the simplest form of bellows, 
performed the duty now demanding the help of the 
powerful and complicated machinery so familiar tu every 
one in this meeting. 

The advance, thanks to the mechanical engineor, in the 
conatruction of the engines employed in our iron works, 
has been sv rapid that there are to be found still in use 
examples of very antiquated modes of manufacturing the 
metal, which have survived the changes by which they 
are surrounded. I had an opportunity of examining a case 
in point a short time ago, in a blast furnace built towards 
the and of the last century, on the great road over Mont 
Cenia, At the period of its orection that road was pro- 
bably a mule track ; at any rate, I have myself performed 
less difficult journeys than that which I took by this road, 
over Alpine passes which ware inaccessible by wheels, 
Every one knows what a revolution has been effected in 
the moans of carrying traffic over and through the great 















natural difficulties presonted by the rocky summit of this Yer cent. 
mountain. The mule has given place to the locomotive, Carbon... 0.10 
the circtiitous path cut in the face of lofty precipices hax Silicon ... 0,03 
been abandoned, and a tunnel, designed by the civil Sulphur 0.04 
engineers and pierced by their mechanical brethren, now Phosphorus 0.06 
permits the passage of tona where perhaps ounces were — 
wreviously carried, and this at twenty times the speed of Total . 0.23 


Ener times, Thus alongside this achievernent of modern 
enterprise, you have the blast furnace in its most ancient 
form, using charcoal for its fuel, burnt by a current of air 
induced by streams of water falling down hallowed stems 


Now thero is evident nothing, so far as relates to 
these four substances, to lead us to infer that this malle- 
able iron—for such in punt of composition it really is-— 
would not posaseas all the qualities which render this 


oo re sublet pnother al SP Gaealinas oe metal xo useful in the arts. Ae is well known however, 
wrought iron was being made in a Catalan fire, blown, this is far from being the case ; and to render the blown 


iron sufficiently malleable to resist the tearing action of 
rolling, manganiferous pig iron requires to be added. 
Recent investigations have led chemists to ascribe, 
ainony other causes, the want of malleability—or red- 
shortness, ax it is termed—in heated iron_to the presence 
of oxygen gas in sume form or another. Three specimens 
made at the Monkbridge Works, one of them red-short, 
were recently sent to me for examination, and their com- 
position entirely confirmed the soundness of this opinion. 
On analysis, the two samples which were free from this 
defect, contained only 0.750 and 0.704 per cent. respec- 
tively of oxygen, while the one complained of gave 1,384 


like the blast furnace in Savoy, by the so-called trompe, 
the bloom being afterwards drawn out under a hammer 
very different in principle from that designed by my 
friend James Nasmyth. 

Besides the acknowledgment of the immense services 
rendered hy mechanical science to the art of seep iron, 
which this brief retruspect of its progress has onabled me 
to make, I have other motives in selecting that metal as 
the subject of the present address, The Bessemer process 
has revolutionised the proceas of obtaining it in its malle- 
able form. The product is purer, and therefore better, 
while the cost of conversion is less than that obtained by 


yer cent. 
The Oe eee eis the object of both processes The addition of a substance containing a readily oxidis- 
to remove, and which are known to injure the quality of | #vle metal, such se ri iron or rag epost carries 
the products, are silicon, sulphur, and horus. To | of this superabundant oxygen, at venel of e deaiead 
etry ry Longer | Tarte barines or efter, down to what tnt 
converter in separating these three substances, I give the thar ot carbon must be Mt ee atiastle ei: 


composition of Middlesbrough pig iron, followed by the 
il composition of the heads of ten iron rails and 
twenty steel rails manufactured from Cleveland ironstone. 
The former were rolled from No. 2 stabbed-down bars 
and the latter from steel ingots made by the so-called 
basic process, hese modes of treatment involve two 
heatings in the mill for the iron rail-head, whereas one 
only sufficed for that made of steel. 


amet 


We have now to choose between what chemically may 
be considered as the same substance, but made in two 
different ways—in the one case obtained by means of the 
puddling furnace, and in the other by the uxe of the con- 
verter, 

By the former method we produce a metal intereperaed 
with cinder, which gives rise to unsoundness, or, when 
exposed to great wear, causes lamination, so familar to 
every onc in the case of iron rails. By the latter we have 




















Middlesbrough | Iron Rail- | . |a metal free from both these defects, and to which carbon 

Pip. head, eee Rail. | enough ean be readily united to form a true stecl, capable 

a ee ee of enduring twice the tensile strain of the best iron, and, 

Silicon al 1.750 0.150 0,065 under oe samo Wear and tear, lasting twice as long as an 

Sal 0.100 0,041 0.005 iron rail, rat 

aaa ee 1.500 0.324 | 0.054 The superiority of quality in the product does not by 
a any means exhaust the advantages possessed* by what is 

3.350 | 0.524 , 0.214 | often known ag the pneumatic over the puddling process. 


Dissimilar as the two modes of procedure are in ap- 
pearance, there is in principle not much difference nevnges 
the two ryatems. In the puddling furnace the worknian, 
by very severe labour, ex pores the liquid iron to the joint 
oxidiaing influence of the Lath of cinder and of the atnie 
spheric air. ‘The combustion of the metalloids under xuch 
conditions is ao alow, and the radiation and other cooling 
influences, being extended over e much longer tima, are 
so great, that 20 cwts. of coal are consumed for each ton of 
puddled iron made. In the Bessemer converter, on the 
contrary, the mechanical action of the workman is re- 
nlaced bY the passage of the air up and through the molten 
masa of pig iron, Fresh surfaces of inetal are, by this 
mode of treatment, brought so rapidly in contact with 
renewed supplies of oxygen, that the operation on eight or 
ten tons is completed in one-sixth of the tune required in 
puddling four or five hundredweights. Very little heat is 
wasted in the manner so conspicuous in the puddling 
process ; so that the great heat evolved by the combustion 
of the metalloids, along with that contained in the pig 
jron as it comes direct from the blast furnaco, suffices for 
the operation. Thus the only fuel consumed is that re- 
quired for the blowing engine ; and the expense of labour 
is no much reduced in amount that the ton of ingots ready 
for the mill, including the manganese, costs about fifteen 
shillings less than the same weight of puddled bar made 
from the samne quality of pig iron as that used in the Bes: 
wemer convertor. . 

It is now twenty-seven years since this pneumatic 
process was described by its distinguished inventor ; and, 
with the manifest advantages just referred to in economy 
of production and in the nature of me pee it may 
appear surprising that so much puddled iron still con- 
tinues to be manufactured, This delay in the substitu: 
tion of a cheaper and better article for one both dearer in 
price and inferior in quality, is due to a variety of causes, 
Aone and others more or less of an imaginary 
character, First and foremost, it was, ax might be ex- 


These figures indicate that there remains in the iron 
rail nearly one and a half times more of the noxious 
clements than in the steel rail, When the puddling is 
conducted with extraordinary care, the removal of the 
foreign matter is no doubt better performed than in the 
example just given. ‘Thus, a samplo of Low Moor cold 
blast pig iron, used for the celebrated bars made there, 
was ascertained to contain : 

Silicon, 1.380, Sulphur, 0.075, Phosphorus, 0.620 per cent, 

This expensive metal is refined and then puddled in 
amall heats. After boing flattened under the hammer, 
it ia broken so as to select the best of the iron, which is 
then piled ; and after one, or often more, heatings, it is 
drawn into a billet or slab, from which the tinished iron 
in rolled. It is only right to say that unrefined Middles- 
brough pig, when puddled in a revolving furnace, gives 
aleo a very pureiion. Thecontent of the three metalloida 
in these two kinds of iron, and their strength, as certified 
by Mr. Kirkcaldy, were as follows : 
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"There is however an inconvenience connected with the 
manufacture of malleable iron, comparatively unknown 
in stecl, which occasionally gives much trouble. The 


in ; 
cinder or silicate of iron formed during the process sume: 
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pected, many years before an entirely new branch of 
Industry was able to compete in economy of production, 
with a process which wax invented by Henry Cort now 
exactly one hundred years ago. Immediately this point 
was approached the greater durability of the material for 
6 having in the mean time been demonstrated, railway 
companies rapidly abandoned the use of iron rails and had 
recourse to ateel, About the period at which we have 
now arrived in this brief history of the trade, the great 
maverinrity of iron over wood as a material for shipbuild- 
ing—which, by the way, it took about a quarter of a cean- 
tury to prove—became generally accepted; so that the 
consumption of the metal for railway purposes diminished 
that for naval construction took its place. It may wel 
be asked how long, in a structure like a ship, where not 
only strength but lightness is eo important, will the 
inferior metal continue to be preferred to the superior? 
A partial answer to this question ia found in fact 
that, for reasons into which space forbids my entering, 
the cost of rolling steel ingots into plates waa for a lon 
time disproportionately high, in comparison with that o 
converting in i 


was that, while steel rails were 


does not exceed 


afforded by railways. 


Again, the introduction of ateel into the construction of 
locomotive engines, and the rolling atock generally of rail- 


roads, was very properly a work of time. Fears wore ex- 
pressed, and open assertions wore made, as to changes 
taking place in the molecular structure of objacts exposed 
to violent percussion, which by sudden rupture might be 
the cause of disastrous consequences. These fears have 
been shown to be almost, if not entirely undless ; and 
the use of the new material, produced either in the Bes- 
wemer converter or in the open hearth designed by our 
late lamen 


needed. 


accustomed al] their lives. 


made by the two methods, pneumatic and 


quantity of foreign matter may greatly affect the 
of the iron containing It. 


being readily accepted by 
although employing iron in small 
the ager 
dolay will no doubt prolong the existence of the puddling 
furnace among us; but as the nicer details of the pnou- 
matie method become better understood by the manufac- 
turer, and the minuter peculiarities of the product more 
thoroughly known to the smith, the necessity for tho 
violent exertion of the puddler will probably in a great 
measure, if not totally, come to an end, 


Bearing in mind the immense strides which the art of 
producing iron has made in the last twenty-five years, the 
consumer may be tempted to inquire as to the Rospente 
nto ¢3 


of seeing further improvements introduced 
quality, as well as into the cost, of the product, 

As regards the first of these two questions 
‘difficult to predict what can be done by all 
metals with iron. Somothing has been tried in this direc- 
tion ; but no marked success, so far as I know, has at- 
tewsied any of the attempts hitherto made, From time to 
time great hopes—sometimes indeed great achievements— 
are announced ; but there the matter seems to end. On 
the other hand, past experience as to the effect of those 
substances taken up by the metal durin 
through the blast furnace, does not justify the expectation 
that any further diminution in the quantity of silicon, 
sulphur, or phosphorus, beyond that already attained, can 
very materially add to its strength; while we know that 
an addition of any of them has a contrary effect. 

A word or two on the second question ; caine | the 
existence of a process which carries with it any like ihood 
of proving more economical than that of tho joint action of 
the blast furnace and the converter. 

In proceeding to consider this branch of tho subjeet, we 
may oliminate any possible saving to be secured by a 
cheaper mode of working the minerals ; firstly, because it 
is not probable that any great reduction of expense can be 
effected in quarrying limestone or in mining coal or ore; 
and recondly, because under any circumstances it is only 
from diminution in the pia) employed that economy 
from this source can be hoped for, the saving in mining 
being common to all processes. 

At first sight undoubtedly the blast furnace presents an 
objection, which, however, in my opinion, has had undue 
woight attached to it. Not only, is it alleged, do we ob- 
tain a produet contaminated by substances which ad- 
mittedly injure its quality, but wo also unite with it 
carbon, which, along with the othor elements just alluded 
to, it ia the province of the subsequent operation it 
puddling or converting, to remove. To avoid this cir. 
cuitous mode of operating, the ancient so-called direct 

haa been revived ; and from no one in recent years 
fas the subject received greater or more intelligent atten- 
tion than it did at the hands of Sir William Siemens. 

It would be impossible, upon such an occasion as the 





cess in question, 


into rails. The effect of this difference 
at as low a price 
‘au those of iron, plates of steel were often 6/, a tom dearer 
than those of iron, This difference at the present moment 
50s. or 60s. ; and as a steel ship of the 
,same strength as one of iron, is much the lighter of the 
two ‘the posupeson of the puddler in connection with 
naval architecture bids fair to follow the example already 


ted Past-President Sir William Siemens, is 
gradually being extended to many purposes besides those 
or railways, in which great strength and durability are 

o doubt, by many workers in iron, strong 
objections are still entertained to the abandonment of a 
material to the manipulation of which they have been 
Nor am J prepared to deny 
that thin is not always the result of mere prejudice; for 
strongly as analyses may point to an almost perfect iden- 
tity in composition between iron in ite malleable form 
) puddling, we 
must bear in mind how very small a difference mies 
uality 

1t is possible that this may 
happen in the case of rteel, and yet the defect be remedied 
by a slight modification in the way of dealing with the 
metal, in the procesu of fashioning it into the article 
required. This however will be quite enough to delay its 
individual workmen, who, 

quantities, conaume in 
egate considerable weights of the metal, This 


it may be 
oying othor 


its passage 
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present, to describe in detail all the objections to the pro- 
To obtain a rough bloom, unfit, without 
a previous heating and hammering or rolling, for the 
manufacture of a finished bar or plate, more than 25 er 
ry 
blast furnace, on the contrary, gives practically in the pig 
It is true a 
portion of the iron is wasted during the process of con- 
i but the waste thu# incurred is less than one- 
third of that which happens in the moat succeasful direct 
process I have heard of, In the item of labour, I am 
satisfied, by comparing it with ongnate operations, that 
the united wages paid at the blast furnace and the Kes- 
semer converter, aro considerubly leas'‘than what would be 
expended over the direct process alone, If tu the expense 
of obtaining the rough bloom yee have ta-add in ona case 
fusion in an 

peting with the 
e and converter is pro 


cent. of the iron contained in the ore is oxidised. 
all the motal of the mineral operated on, 


version ; 


a mye paareeog ne in agi 

open hearth furnace, the ) 

combined action of the blast furnee 
inis 


great amelioration has 
babl it wil be fo practicable 
y asi 

tageous, to raise it, and by « great increase in the dimen 
sions of the furnace, I am tem 
arrived at a point when fu 
moment can scarcely be ho for, 
the iron contained in the ore; no more limestone is em- 


proves than that found necessary to remove the sulphur 
an 


to flux the earthy constituents of the minerals em- 
oe 3 and the fuel employed is not one quarter of what 
ellson declared it was in Scotland, when) he discovered 
the value of the hot blast. This inventor contented him- 
velf with blowing in air having a temperature of 500 deg. 
or deg. F. It is frequently used now at 1400 deg., 
and we have been urged to heat it still higher; but, for 
reasons I have given on former occasions, and which I 
cannot repeat now, I greatly question whoth 


it would be found difficult to maintain steadily. 
only other item in the cort of smelting iron is the labour ; 
and this, by proper appliances and mechanical atrango- 
ments, has been a) reduced in amount, that I have esti- 
mated that each ton of matter handled during the opera- 
tion, ina properly appointed work, costa not more than 


In reading the addressea of your former Presidents, I 


obverved upon some oocasions that advice for future oon- 
banetits 
conferred on mankind by the mechanical engineers of 


duct has been added to an oxamination of the 


this and other countries. Nothing can be more appro- 


priate, either to the individual or to the nation, than a 


riodical stock-taking, as it were, of the pro which 


as been made at home and abroad. With this view, no 
Mr. Uowper pointed out from the chair in 1880 
e British had boen outstripped in tho manufacture 
you that, forgetful of 


doubt 
how th 
of certain objects ; and reminde 
how much had been achieved by previous exertions, 
England was failing in the onterprise and energy necea- 
sary to keep her in advance of al! other nations in arts 
and manufactures, 

That the British people for many years ovcupied the 
diatinguished position Mr, Cowper is so naturally anxious 
for them to retain will not, I dare say, be denied by an 
of our honourable rivals in the industrial race, in whic 
some half-dozen nations are engaged with ourselves. In 
such comparisons as that drawn by my predecessor we 
must not overlook the vast differences in the circum- 
atances of the two periods he contrasts with each other. 
Industrial science, as we now understand it, dates from 
the commencemont of tho present cantury ; in point of 
fact, from Watt's grand invention of the steam engine, 
properly so called. 

Denser population, comparative immunity from the 
social disturbances attending the wars which unhappily 
marked the end of the last and beginning of the present 
century, extended commerce favoured by our insular 
position, and the possession of woll-explored coaltields, 
conferred upon the United Kingdom advantages not 
sg thes by other European nations. 

nt years have greatly changed the aspect of affairs 
both at home and abroad. Want of space and of employ- 
ment have perhaps promoted emigration from our shores 
to w greater extent than from thoae of other countries ; 
and, in consequence, the increase of population on the 
Continent may, relatively, have exceeded our own, For 
seventy years, with few and short exceptions, peace has 
beon maintained in Kurope; railwaye have brought 
inland prone nearer the coast, and large Continental 
coalfields have been discovered and developed. With 
our example before them, it would, under these circum: 
stances, havo bwen a matter of astonishment if other 
nations had not followed our lead; and with popletions 
many of them, to nay the least of it, as well educated as 
our own, and gifted with an intelligence certainly not 
inferior to that of the inhabitants of (treat Britain, can 
it be wondered at that some of the victories in industrial 
supremacy should have been achieved outside the boun- 
daries of these islanda ? 

The services, however, which our own country has 
rendered to every branch of industry, aciontific as well aa 
practical, havo been generously acknowledged by other 


nations. We on our side can well afford to recognise 
and feel grateful for the numerous and important con- 
tributions to the world’s advancement and happiness 


made by foreign enterprise, in the United States as well 
as in Europe. 

Upon more occasions than one, not only in the addresses 
whith have been delivered by some of your Past-Preai- 
dents, but in the public press, the iron trade of Great 









to say that we have 
er improvement of any 
@ waste none of 


er any great 
benefit would be derived from a change, which mores 
6 





(Aus. 8, 1884. _ 


eee, 





ns 


Britain has been reminded of the competition offered by 
other nations in neutral markets, as well as in certain 
articles required for consumption in the United Kingdom. 
Intimations have also not been bebe 8 that this was a 
conxequonee of superior skill exercised by Gormuny and 
Belgium in particular, in arta whero hitherto our own 
country had rendered no mean service, 

After what J have just said in reference to foreiyn com- 
petition, I am not going to permit my patriotism to 
subinit any statement of the relative importance of what 
has been done here and elaewhere towards raising tho 
manufacture of iron and steel to its present high state of 
excellence. This would be best ascertained by individual 
rescarch, or by an appeal to those foreign competitors by 
whoin the vory existence of the British iron manufacture, 
according to some authorities, ia threatened. 

A. few years ago an answer to such an inquiry, so far as 
Germany is concerned, was given by the iron manufac- 
turers of that country ; for at that time, in consequence 
of evidenve tendered before a Government commission, a 


duty was levied of 10s. per ton on pig iron and 26s. on 
steal rails imported into the Zollverein, ‘to resdue the 
‘which importa- 


German iron trade roa the aoee ruin 
tions from Great Britain-were silleged ‘to ‘be stro to 

Notwithstanding these reps Rane fame 
tronmaaters, then making theif pig iron from the 
same Spariish ore as that ised! in England or Wales, with 
‘moh ' traneport charges to pey, were found gnder- 
selling ua in considerable orders ‘for steel ‘rails, The 
supposed auswer to this apparent anomaly was that, pro- 
tected by the coat for age from this country, added to 
the heavy import duty, a Play teclet profitable ‘trade 
could be carried on in rails for home consumption, to 
support a considerable less on any foreign transaction 
entered into after meeting te home demand—a loss 

t 


which was rred to that accruing from a partial 
stoppage of their works, 
ee the period in question, the intreduction of tho 


dasic process has materially improved the relative ponsi- 
tion of the German steel rail makers. Pig iron suitable 
for the acid process, as it is now termed, coat in West- 
phalia about 804. per ton more than the phosphoric metal 
obtained from the Liassic ironstone, now so largely worked 
in Germany and in France. In Great Britain, the 
difference between the two kinds of iron was only about 
one-third of this amount. If, for the purpose of illustra: 
tion, we asaume 10s, to be the additional cost of convar- 
sion entailed by the basic process, a Middlesbrough ateel 
rail manufacturer is left pretty much in the same position 
ae he ocoupied under the acid system, while hia Gorman 
competitor has gained an advantage of about 20s. per ton 
by the change. 

Omitting the actual cost of working the minerals, as 
this may be greatly affected by the nature of the voins or 
beds in which they occur, there are two circumstances 
which operate, generally speaking, in favour of the foreign 
manufacturer—viz., the price of labour, and the dues paid 
tothe owner of the soil for permission to work coal, oro, 
and limestone, 

With regard to the last-named item, the lowest amount 
chargeable as royalty against a ton of steel rails in (treat 
Britain may be taken at 6e., whereas in Germany and 
France it is under ls, and in Belgium it varies from 
1s, Gd. to 6s. On the other hand, the cost of conveying 
the raw materials to the point where they are manufac- 
tured is, penoraty speaking, less heavy in Great Britain 
or it is in any of the threo Continental countries 
referred.to. 

With the coat of labour and of royalty dues operatin 
adversely to the manufacturer in our own country, an 
the cost of carriage on the minerals in his favour, the 
balance of the advantages is such that in many amelting 
works in Germany, France, and Luxemburg, a ton of piy 
iron, fit for making malleable iron or steal raila by the 
basic process, can be made somewhat cheaper, certainly 

uite as cheaply, as a similar quality of iron can be pro- 
uced at Middlesbrough. 

The point at which we have now arrived in considering 
the question bofore us, is whether there is any difference 
of skill evinced in dealing with the minerals in the blast 
furnace, and in converting the pig iron thua obtained into 
rails or other objects, in which the Continental manu- 
facturers are competing with us, not only in neutral 
markets, but in certain articles of rolled steel and iron for 
consumption on British soil. 

Superiority of skillin the manufacture of iron means 
ess waste of metal, a smaller consumption of fuel, and 
arrangements of such a character that the same amount 
of work is done with a lesser expenditure of labour. 
Measured by these standards, which are easily ascer- 
tained, 1 have arrived at the conclusion, after several 
years of careful examination in almost ovory country 
where fron is made, that if the manufacturers of this 
kingdom are not in advance of their foreign competitors, 
mont assuredly they are not behind them. 

here is a fourth and not an unimportant question, viz,, 
the apalty of the product, This, ae all iron manufac- 
turers well know, is dependent pene on the quality of 
the raw materials employed, and partly on the amount of 
labour usefully expended on their manufacture. To thin 
Inquiry my answer, ceteris paribus, would be in the 
precise terms given in the pus paragraph. Give a 
workman, be he English, Belgian, French, or (Jerman, pig 
iron and coal of the same description, and give all equally 
good machinery for dealing with the materials; ask then 
the consumer to pay for the manufactured article a price 
corresponding with the pains taken in producing it ; and 
I believe that he will receive for his money the object he 
requires of equal quality, in whichever of the four coun: 
tries it may have been made. 

I have spoken of the expenditure of labour in the sense 
of its amount ; let us consider itshortly in tho sense of its 
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price. This term, of course, is by no means confined to 
the daily earnings of the individual. Were British miners 
and jron workers to be measured hy this standard, 
British iron would speedily be superseded by that of forei 
manufacture ; because in many departments the work- 
mon with us are paid 20 to 40 per cent. higher wages 
than are given on the Continent of Europe. Dearer 
labour has, no doubt, led to the adoption of means 
for its economy in our own country; but it is, / 
believe, universally admitted abroad, that our moro 
highly paid and therefore better fed men, are capable of 

tforming, and actusty: in most instances do per- 
orm, more work than is done by the workmen of almost 
any other nation, This, as regards iron works, is certainly 
my own opinion, founded on the number of men required 
for the same amount of duty in each case. Notwithatand- 
ing this greater efficiency of our own labouring population, 
the wnyes they are paid exceed the comparative amount 
of work performed to such an extent, that in many in- 
atances its arerage Cost cannot be taken at less than 25 
per cent, higher with Continental nations. — 

It would not be an easy matter to s precisely with 
Roger © to tie avernge tueeinae value of mining labour, It 
‘the cost of fis ven, owing to the 
cond “under wh 


-—— 


variety of 

tions hich it is spptied to vee and 

s emventially diferentin nature, ‘Suffice it to say, 

that there are certain of the altuated places, in which, 

aocording to iny a, Big iron, f% for forge 

Redo something liked of 3 per cout, cbegper than the 
6 or 8 per cont. 

samo fron in the Middlesbrough district. Such a differ. 


ence would, of course, be insufficient to cover transport 
from “inland works abroad to preci vessels, and 
| . We refore safely assume 
teF no nation an etter into competition with the Mid 
dlesbrough furnaces so far.as ourown domestic consumption 
is concerned. The same observation is spplicabie to ateel 
rails of any ordinary sections, when sold, as they have 
been of late at 4/, 12s, 6d. or 41, Sa, per ton. en 
however, we have to deal with tram rails, or iron ap 
steel in any form worth 8/. or more per ton, the extra cost 


pons ly made up of apoue ie Continental advan- 
0 per cent. begins to tell heavily against our own 
manufacturers. This view is being dally confirmed by 


actual experience; for ateel tram rails, iron girders, 
together with spring steel and axles and tyres also of 
steel, are being imported by some of our large railway 
companies and house builders. The change of circum- 
atauces in connection with the basic 
referred t will also, I think, enable the German manu- 
facturer, even in rails of ordinary sections, to compete 
with us on something like equal terms in markets to which 
the cost of soa-froight is the same from both countries. 

In the North of England we hear of what are now gene- 
rally known under the name of labour difficulties, more in 
connection with iron a tora, | than in almost any 
other branch of manufactures. In the year 1880 IJ re- 
ceived from two large establishments a statement of the 
average earnings for that year. The chief men worked 
818 days, during which they were pate rates varying from 
8s, Od, to 12s. 164d. be day. So far as the information I 
have been able to collect enables me to form an_ opinion, 
the workmen in the English shipyards, all told, receive 
about double the wages paid abroad; but it would appoar 
that for this extra pay they perform, as has been mun- 
tioned in connection with the men in the iron works, more 
duty. As with the ironworkors, the extra work however 
is considerably less than the equivalent of the extra pay, 
according to forcign rates of wages. 

Favoured by the differences in the price of labour, thore 
has been recently established in Norway a shipbuilding 
yard, where vessela, ag well as the steam engines they 
require, are constructed out of iron supplied from the 
north-eastern porte of England. The establishment in 

uestion un ons & year or two ago, now employs 
hands. Mr, Raylton’ Dixon, whose practical know- 
ledge of the trade is go well known, informa me that the 
actual cost of labour for a given amount of work in the 
Jocality in question, is 25 per cent. less than he pays at 
Middlesbrough. This, after paying 10s. per ton freight 
on the plates from England to Norway, enables the 
Norwegian builder to construct the hull of the vessel 
for 158, per ton of iron employed leas than is paid in 
England—an amount equal on a ship of 1500 tons dead- 
weight ai raeen to 525i, . 

It is self-evident that, if such a margin as that just 
named has to continue, we must prepare ourselves for 
aeeing o great increase in the number of veasels built 
by means of foreign labour, oven if they are after- 
wards navigated under the British flag. It fa more- 
over not improbable that the plates used in their 
construction may be brought from German or Bel- 
gian iron workea; and this is inferred from the same 
resscon which enables the ironmasters of these two 
countries to furnish our engineers and architecte with 
railway material and iron girders—viz,, cheaper labour. 

From various sources I have computed that. the skilled 
workmen engaged in the manufacture of aby plates in 
England, earn on an average between three and four times 
an much as the same claes of men do in Germany. <Ac- 
cording to the Jast return in my possession, the daily 

in a large plate-mill in the county of Durham were 


a2 follows 


rocess above 


n, a, 
Head shinglers _... oe fe 22 9 
Puddle rollers aes Side - 1 1 
Plate-mill furnacemen _... a ~ 16 1 
Head platerollers... 6. oo. ow. 41 1 


» Shearmen.. ... ow =«=6.: BA4=Si*D 
Notwithstanding these high rates, it is a remarkable 
fact that at the present moment, owing to the large pro- 
duction, the w: yer ton jin the finishing mill alone are 
not higher in “the Singlish than in the German work 
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with which it ia compared. As svun, however, as the 
foreign houses commence to roll plates on the large scale 
which obtains in this country, share will be a consider- 
able reduction in the coat of production with the former. 
It may therefore come to pass that the Norwegian ship- 
re may go on increasing, but that the consumption 
of English iron in connection therewith may proceed in 
an eppeeite direction, 

Ihave been induced to give a certain amount of pro- 
minence upon the present occasion to the lahour question, 
after reading the ubservations of Mr. Thomas Hawkaley 
one of your former Presidents, who has himaelf had 
abundant opportunity in hix lengthened experience of 
studying the question in all its aspects. Mr. Hawksley, 
in his addreas delivered seven years ago, agrees as a 

eneral proposition with what has just been said on the 
higher cost Of British labour. I have endeavoured to 
show specifically to what extent the manufacture of iron 
and the building of iron ships are affected by the ocon- 
dition of thinga referred to by my predecessor, 

To avoid what he calls the “ruinous disadvantage 
when the English oapitalist is brought by the exigencies 
of his business into immediate competition with the 
fo capitalist employer,” the English workman is 
cautioned by Mr. awhuley inst falling into the 
error, “‘that he is entitled abare in bis employer's 
succes. 


It will be observed that this advice is in direct opposi- 
tion to the course of conduct adopted by the coalowners 
and ironmasters of the North of England, who have 
agreed with their workmen on a scale uf wages regulated 

the ascertained selling price of their uce, This 
of itself cannot be Pe as a proof of the soundness 
of the plan itself, nor of the unsoundness of the doctrine 
qu above, and laid down for the acceptance of the 
men. Asa fact, however, and it is difficult to see how it 
could be otherwise, a aliding scale has for many years 
past been more or jews in force in the northern counties 
as well as elaewhere ; because, when trade was active and 
prices high, labour was in demand, and it, like any other 
commodity, rose in price. Instead of the purchaser and 
seller of this commodity having to meet to make a fresh 
bargain at every fluctuation in price—which entailed delay 
and frequently interruption to work, under the form of 


atrikes, not confined to this country--a self-adjusting | d 


scale haa been adopted. 

Speaking] from some lengthened experience with the 
system, it appears to me, and I think, to many of my 
colleagues in these two industries, that its introduction 
has been satisfactory to both sidex, Jt may and will 
happen that differences of opinion arise between the two 
parties on the nature of the scale to be adopted; but 
these difforences are more likely to be reconciled when 
discussed from time to time with forbearance and good 
temper by those concerned, probably chosen for their 
presumed fitness for the office. 

It is, however, of the utmost iapeeranee that the whole 
industrial community should be able thoroughly to appre- 
ciate the circumstances by which they are surrounded. 
The employer is speedily warned of hia position; for if 
he falla behind in the mattors of price or of quality, his 
goods remain unsold if too dear, or if inferior in quality 
they decline in value; but this does not apply equally to 
the workman. 

In the markets of the world, the capitalist hus to meet 
competition from whatever quartor it may proceed ; aud 
legislation, introduced forty years ago, and in tho intro- 
duction uf which the em loyers of thia country took a 
conspicuous part, opened the markets at their own doors 
to the manufacturers of overy nation. Thies same legisla- 
tion however, let in cheap food, and has so equalised the 
price of all the necesrraies of life, that the British work- 
man is able to live as cheaply as hia Continental com. 
petitor, and to hold his own against all comers in economy 
of production aa he hitherto has done in the quality of 
the product of his hands, 

Before concluding my remarks I am wishful to call to 
your attention the enormous extent of ground covered 
directly and indirectly by the work of the Mechanical 
Engineers in this country. No estimate of this kind can 
pretend to be more than the roughest approximation ; and 
perhaps the quantity of coal burnt in various processes 
and manufactures may serve as well as any other measure 
for the object in question. 

About twenty years ago an attempt was made in a 
Government inquiry to assign to the various sources of 
consumption their proportion of the coal raised. In the 
first column of figures in the annexed Table, these pro- 
portions are set aguinst each branch of trade. The 
second column has these numbers applied to the coal 
wrought in 1882, being the last return issued by Her 
Majesty's Inspector of Mines. Tho quantities thus ob- 
tained are then divided in a somewhat arbitrary way. 
In some of the items, such as railways, the wholo 

uantity may be set down as being employed for me- 
chanical power, while in some of the others the coal is 
used partly for ‘the development of power and partly for 
processes in which heat is required as an agent. Such an 
example is found in the coal consumed in textile industries ; 
but even here it is no exaggeration to aay that but for the 
apinning and weaving machinery, in fact, but for the 
works of the mechanical ongineer, the manufacture of 
textile fabrica, a5 well as many others, would have oc: 
cupied # very insignificant position in the industries of 
the world. y have, however, in the rough way already 
intimated, divided the whole quantity of con) raixod 
under two columns headed and H (mechanical and 
heating); the one hoaded H containing the quantities 
more or less independent of any influence exercised by the 
use of machinery, and the other headed M those affect- 
ing, directly or indirectly, the uso of mechanical up- 

iiances, Iron and steel making is here considered as 
directly influenced by the use of machinery. 
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Table Showing the Purposes to which the Coal Raiaed in 
Great Britain in the Year 1882 wus Applied. 
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Heads of £3: . 6 | Nate of H 
Consumption. rt "3 Division. ; 
™ § Bw | 
eeRe | 
or H™ | 
! tone. im, h, tons. | tons, 
Paper making and eo | 
tanning . G 939,000 4 | 4 460,800 449,600 
Smelting copper, l 
lead, tin, and | | 
zinc... 8) 1,262,000 4, | | 126,200 1,126,800 
Water works. 4, %191,000 : i |. | 2,191,000: 
cxllstillcrios Ms 2,817,000 | zh | fo | 281,700) 2,535,800 
cm. manu-, f 
pave, mol pion eo aaa 
wa M.. e ’ ee i)  ] 
Steam nevization 30 4,006,000 1 | .. | 4,605,000 
y, glase, and; | 
‘okiins 31| 4,851,600 | | | _ 485,160) 4,986,850 
Textile fabrics ..' 42 6,578,000 | 4, | ,4 | 8,948,800) 2,629,200 
Gasworks  .. 60 9,890,000)... | 4 . 9,890,000 
Mining opera, | | 
tions ee ee 67. 10,485,500 1 ae 10,485,500 
Sean cores“. ant iwaamoos 1° | | pamom) “i 
m engines a ' 
Domestic use .. 172 96,918,000; .,{/1 | |... | 26,918,000 
Iron and steel 
works .. —.,, 800 46,950,000 1 | .. | 46,050,000 
1000 156,499,000 | 90,189,100 57,809,800 





By this mode of computation it would appear that there 
is consumed for mechanical purposes, or for industries 
which are wholly dependent on machinery, about 63 por 
cent, of all the coal raised in Great Britain, The account 
is no doubt susceptible of considerable modifications in 
either direction ; but one fact will, 1 think, remain un- 

inputed, viz., that a very large proportion of our fuel is 
applied for pur directly connected with the profes- 
sion of the mechanical engineer, 

With so large an amount of work to undertake, it is not 
surprising that, for purposes of mutual instruction, the 
creation of ao important a body as the Institution of 
Mechanical Enginvors should have been found a necessity, 
or that so great an amount of success should have re- 
sulted from ita deliberations, Jor once your President, 
without the risk of being misunderstood, may congratu- 
late the younger membors of this body on having an 
pporianity afforded to them of listening tu the counsel 
of the most distinguished and the mort expericuced men 
in a profession, so largely depondent on experience for 
the full measure of its success, 





‘‘ENGINEERING” ILLUSTRATED PATENT 


RECORD. 

Comriuep sy W. LLOYD WISE. 

SELECTED ABSTRACTS OF SPECIFICATIONS PUBLISHED DURING 
THE WEBEK ENDING AUGUST 2, 188. 

The number of views piven in the Specification Dra a te stated 
tn each case afler the price; where none are y , the 
Specification ia not tuastrated. 

Where Inventions are communiwated from abroad, the Names, 
&c,, the Communicators are given in tlalwe, 

Copier of speciation may be oblained at 38, Cursitor-street, 

hancery-Lane, E.C,, either personally, or by letter, enclosing 
hil Of price and postage, and addreweed tor. H. RBADER 
AOK. 


NUMBER OF APPLICATIONS FOR PATENTS. 








— 1884 1888 1858 
July 29th 62 » A 
» 380th 41 19 7 
”" slat 43 2 we 
Aug. ist 40) 17 14 
» «2nd 30 16 10 
» srd of 18 12 
rr] 4th a6 ee ea 20 6 
Totalforweek ., ..{ 22600 | Ane nM 
Total from January Ist to} —————= | —— 
Aug. 4th (inclusive) ../ 10,011 | HHO 1627 





5061. Apparatus for Getting Conl, &c.,, without 
the Use Explosives: W. F. Hail and W. Low, 
y, Durham. (4d. 12 figs.) This refors to 

apparatia described in Specification 5370 of 1888, consisting envan- 
tinlly of a wedge, acrew, and lovers combined and opceratiny 
togather. A compound bar consisting of two parallel bars fitted 
with two @liding blocks is insorted ina bore hole. At tho front 
end of the compound har, between its two parts, iu fixed a wedge, 
the point of which is dirocted outward so that it can enter betwoon 
the front ends of the Mocks, and a sccond wedge has its point 
directed inward ao that it can onter between the back ends of tho 
blovks, The outer wedge ie operated ly a bar fitting into a sliding 
block attached to the inner end of & screw passing through a nut 
provided with flangea by which it is prevented from endwise 
movement in a_bearin pee connecting the outer ends of the 
paralic!l bars, The nut is rotated by worm gearing, the outer 
wedge belng forced inwards, and the inncr wedge drawn outwards, 
this causing the eliding blocks to ccharate, Slight modificatious 
arc illustrated and doscribed. (October 24, 1883), 


5470. o-Electric Machines: H. H. Lake, 
London, (1. J. MeTighe and J. T, MoConnell, Pittaburyh, 
Penn, U.S.A.) [6d. 0 Figs.)—The soft iron cores A, oblong in 
section, arc parallel to one anothor and are similarly wound and 
connected in circuit, The cores are connected to form the down- 


yi 
te 


sare Hs ait 
Pear a 
if, ne phy hy, 
Hrkycsk 


u@ 
wee 

f 
sy) , 
‘ 


‘ an? 
ort Wg 1 


gal yh 


144 


wardly dipping pole-pioce N and the upwardly extending pole 
pioco 8. o adjacont faces of the pieces form # portion of a circle 
for the reception of the armature, and the circular extensions bd 
are formed with thelr outer facos parellel with the faces of the 
coils a. In order to sccure the commutator to the armature 
shaft, the shaft has a shoulder and a screw thread: two metallic 
rings having on thoir adjavcnt faces recesses fitted with insu- 
lating rings with convex projecting surfaces are fitted upon the 
shaft, The convex surfaces of the insulating rings are radially 
rooved, there being as many grooves as there arc to be seyinents 
n the cominutator, The segments are cut from a copper atriy 





having a wedge shape in cross section and are milled at the ends 
to form semicircular rabbeta fitting the convex surfaces of the 
insulating rings and piciecting tongues fitting the radial grooves 
therein. A nut on tho armature shaft secures the segments and 
ringa between iteelf and the shoulder on the shaft, <A lock nut 
may be applied to the nut, No insulating strips are needed, but 
if ag ie they ore stamped with semiciroular racossos at the 
ends, hen the inaulating rings are large, the metal rings may be 
dispensed with. In order to connect the armature coils to the 
seginenta, each sogment is milled out at the side or middle of the 
inner end and a metallic strip in firmly attached by rivetting or 
otherwiso, the ond of the atrlp taking tho place of the projecting 
tonguo. The other enda of the strips are attached to L-shaped 
chucks, the outer arm of which haw a alit and is screw: threaded 
to recelve a compressing sleeve, The armature conductors are 
brought into the alit Interally to avoid bending, and the sleeve 
sorewed up, no soldering boing required. (November 20, ~~~ 


5493. Chimney Cowls and Ventilators: ¥. Lealie, 
London. (6d. 2 Figs.)—A flue pipe has at ita upper ond a series 
of truncated conical shells mounted one above the other; the 


Atted nes collar around the pipeand the er 
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6606. Hot Air es, &c.: 8, Wilcox, Brooklyn, 
USA. [le 4d. 2 Figs.)—Tho upper part of the interior 
_, Inder C is formed with an annular water space, and the lowe! 
portion ia mado of sheet iron filled with a non-conductor, and 
with a space below for the circulation of alr. The outer cylinder 
Ct surrounds the cylinder C and is formed with an anatlar wator 
space. The working ene D ia connected by « single piston rod, 
crosshead, and links to the end of a beam, the other end of which 
fs connected to the rod of a similar piston, the apparatus 
being duplicated. The beam is secured to a rocking shaft 
having on one side an inclined arm conneoted by a link to a 
crank. Fig. 2 is a section on line « a, Fly, 1. The annula 
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charging piston FE is connected by two roda to one end of 
a heam (the other end helng connected to the annular piston of 
the other cylindor) turning loosely on the rocking shaft. The 
heater B is dome-shaped on {ts underand inner side and cylindrical 
on ita outor side, and with a atrong and wide flange by which it Is 
bolted to the expanded base of the outer cylinder Cl, the annular 
space between the dome and cylindrical portion serving to 
highly heat the alr, The heater is braced by six wabs cast 


in one therewith and firmly connecting the dome and the cylin. ' 


drical portions, A rable extends down in the six #0 
fonned and fite on the webs, the main portion of the alr having 
thus to traverse the entire depth of the heater. When, by the 
rive of the piston E, a large proportion of the air ia transforred 
into the hottom space, it Is e ed and acta on the under 
face of the piston D. On the descent of the piston E, a large 
portion of the air moves to the top of the engine and its pres- 
sure js reduced and the working piston descends. The beam, to 
which the piston Eis attached, isconnected through a ‘‘ Stevenson” 
link to eccentrics. The regenerator I is composed of metallic 

lates set on edge, and is situated in tho annular space exterior to 
Tne cylinder C!, and in communication with the hot-air apne: as 
shown, and through ao cooler with the relatively cold-alr space 
above the piston E. The coolor is formed with thin metallic tubes 
k traversing the annular water space around the cylinder C', The 
engine is regulated by meana of a centrifugal governor acting 
through a supplementary cylinder on the link motion, and so 


varying the motion of the piston E, The apace over the working ote or more circular mag 
oylinder is subjected to a pressure oqual to the lowest’ preesura arranged inacircle Coll 
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below the piston by means of a force pump, the admission of alr 


to which is varied by a spucial valve according to the leakage, 
The packing for the piston rods consists of a number of rings of 
leather, L-shaped in cross-section, and filled with rings of india- 
rubber, the whole being gontly prossod down by a gland, The 
eerie of the working piston is known as the ' Dunbar’ packing, 
he air to support the combustion of the furnace is drawn 
through the f)-shaped pipes 8, which aro exposed to the hot gases 
escaping from the furnace. Means for lubricating the parta and 
indicating the quantity of water required in the cooler, tho 
temperature and pressure, friction goar for communicating the 
wer, and modifications of the parte, are also deacribed and 
Hustrated. This contains fifty claims, (December 4, 1883), 


5642. Apparatus fo: Mining Coal: W. R. Lake 
London, (B. #. Asper, Pittantegh, Penn, U.S.A es 
10 Fige.J—Thin comprises (1) a scrics of Fee: pesca ein pléks, the 
strokes of which are produced by the contraction of powerful 
apringa which are distended by means of a motor ahaft carrying 
tappet arms; (2) mechaniam for foeding the picks forward as the 
channelling progresses, comprising a combination of right and 
left hand screwa, one of which js attached to the main frame 
whilst the other ia attached to the pick frame and telescoped 
within the former ao that it will reciprocate with the frame while 
being caused to rotate with the outer sorew ; (8) maana whereby 


the picks may be adjusted relatively to accomrrodate themselves 
to any condition of obliquity ; (4) means for giving the carriage a. 


latera) feoding movement on its base, such movement being ob- 
tained by a suitable Intermediate hearing from the motor shaft, 
causing the picka to travel laterally the width of the channol 
belng out, such travel being continuoualy to and fro; (5) cleaning 
chains which clean out and empty the channel as the work pro- 
ceeds, the chains beitiy arranged to feed forward and laterally with 
the respective picks ; and (6) devices wherehy the machines may 
be adjusted to any inalination. (December 4, 1888). 


6664. Governing Steam Steam Engines: W 
Knowles, Bolton. (6d. 4 Figa.J—The speud of the main 
sovernor is varied by meana of a suppletnentary governor, Ro- 
ferring to the illuatration, which clearly shows the construction of 
the governor, when the engine is at its normal specs with a eer: 
tain load and proasure, the balle of the centrifugal governor EF re- 
volve in auch @ plane that the lever H is in ite propor Nga for 
regulating the admission of steam, the driving straps 8 being also 
In a central position on the conical pulleys, and the supplementary 
governor W at its normal speed. Bhould gn alteration of speed 





| 





occur, the governor E moves the lever H s0 as to vary the steam 
supply or cut-off, and the governor W brings one or other of the 
disca & to bear on the diac é, and to rotate it and its shaft in ono 
or the other direction; by this movement the nut d is turned, 
moving a fork @ in one direotion or the other, and so shifting the 
strap ¢ along the conical pulleys, and altering the speed of the 
governors E. A similar arrangement applied to a horizontalsteam 
engine fitted with a Corliss valve goar is illustrated and desoribed., 
(December 7, 1883). 


5697. Lighting and or Raising and 
Lowering Illuminating : G. P. Ganster, 
R Ber U.S.A. (6d. 8 Figs.)~Clook mechanism 


i 
wound hy hand or other suitable mechanism ia provided with 
meana for automatically raising or lowering the gas at certain pre- 
dotermined times. A cluater of lights ia employed in each lamp : 
the mechanism {ynites all the burners at nightfall: it extin: 
guishes all but one, say, at midnight ; and it oxtinguishes the 
remaining one in the morning. (Devem ber 11, 1883), 


o-Electric Machines: P, W. W: 


5736, J illans, 
Thames Ditton. [4d. 4 Figs.)—The machine Ja formed with 








t poles or poles of the same polarity) ™ 
oP inwalates wire wound 0 polarity | screw. 
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wire cores are revolved in frant of one or between two such poles. 
re 1 shows the colla Kk of insulated conductor, embraciny the 
iron wire ring D) and revolving between two opposite olrcular 

oles NN,8&38, Only those parts of each coll cut the lines of force 
from the magnet pole to the core as will cause one continuous 
current to be induced, the other parta cuting as fow linen of force 
aan ponsible, Kix. 2shows an arrangement with a» single iron core 
of zig-zag form. Fig. 3 shows the coils C mounted on a ring B, 
and revolving in a recess in a circular pole A. The ring B 
may he of opposite polarity to the pole A. Fig. 4 shows two 
oylindricn! poles A ii, within which are the cylindrical poles on 
which the coils J) are mounted, the inner and outer poles boing 
of opposite polarity as indloated by the letters NS. Provisional 
protection only, (December 13, 1483). 


5752, Stern Frame for Sorew Steamers: C. J. D. 
Christie, Tynemouth, North. [é¢d, 1 Fig.)—Tho forward 
post iy curved as-dram the ‘‘ boss” (through which the propeller 
shaft projects) towards the rudder-post at the keel and towards 
the “tranaon” or rudder trunk (morging into the rudder post) 
at upper part, (December 15, 1883). 


5754. Manufacture of Cast Motal Pipes, &c: W. R 


twsuurte, U.S.A.) 


Lake, London, (Ff. ShickligaSt, Lowis, 
(le. 6d, 67 FigeJ—This invention relates (1) to apparatus for 
forming corer, &c., and moulds for pipes and slrallar castings ; (2) to 


the mettiod of lining a mould soualenthe in placing the lining 
material ina tubular form in the mould flask and thon com: 
pressing the material against the flusk, the flask being arranged 
vertically and the #and being applied thercto throughout its 
height before being compressed, the compression being effected 
by moving the compressor upward; (3) to 4 similar method of 
coating a core har; i e & moulding pit; (6) to tho rolative 
position of the pit wall and the flasks when suspended in the 

it: (6) to that part of the moulding apparatus which forma the 

lt of the pipe, and (7) to the moana employed in moulding 
the coating upon the core bar socket. This spocification extends 
to twenty-two pages of description, and contains forty-nine claims, 
and {a too long for satisfactory abridgment. (December 15, 


883). 

5778. Printing Types: H. J. Allison, 
(L. B. Benton, Milwaukee, Wise, U.S.A.) (6d, 1 Fig. } Hach 
character body is made of a width running wise which shall be an 
exact prep hs of a certain fixed unit of measure, and each space 


of » width either equal toor s multiple of that unit. (December 


18, 1888). 
aan, (7, 2 mammonds mar Phen 
WB om York, : . a, 

The object ie ‘‘ to. : ond | miote ite 

sponai hatha apg oy of is redisoed, fo . 
¢ the several parts concerned in 

the several functions incident to a type-writing ‘mach 

a manner that the 


— ring i elie i parte nopgeletrh vac ral 
8 contains twen pages of descriptive matter an . 
three claims, and cannot be abstracted within our Iinits, . 


cember 18, 1883). 
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6601. Cleaning Seed and Grain: J. Anderson, Lon: 
don, (Lyall, Gray, and Co., Cateutta). [le 10 Mgz.J—The 
machine comprises @ sieve for scparating the large Jumps, an 
elovator for raising the grain on to an inclined board, where it is 
submitted to the action of rubbers, and a second sieve where the 
rubbed grain meeta with a blast of air, (December 18, 1883), 


5850, Augers, &c.: A. G. Brookes, London. (J. 
Swan, Ragman Conn,, U.S.A.) (6d. 10 Fige.}—The object tei 
produce & machine capable at one operation of milling the floor Nip 
and shaping the inner wall of the cutting spur of an auger or 
auger hit, The bit is hold In a reat and opers d upon by a rota- 
ting milling tool having its periphery toothed to mill the inner side 
of the cutting spur and leave it conoaved and clroular, The floor 
lip of the bit ie cut at an inclination, and the inner face of ite 
cutting spur ig concaved at one and the samo operation, (December 

5025. §: Hinges for Doors: J.58. Stevens and 
Cc. G. Major, on, [6d. 14 Figs.J—This refers to hing_- 
of the kind described in Specification 6281 of 1888, the heel of the 
door being fitted with 8 shoe and pivot provided with two arma. 
Referring to the illustration, the door pivot A js fixed to the heel 
of the door and Is provided with two arms C to which the rods, sur: 
rounded by the spiral spring j, are pivotted. The rodspasg through 





two lugs on tho cylinder, which are fitted with knuckle joints 
and fastened hy lovk nutes. The cylinder is placed with its closed 
end toward the pivat A, the rod & pointing towards and being 
pivotted to the back of the box at G. The rod is surrounded by a 
spring J. The buffer or chevk action, by means of a liquid, is as 
explained in the before-mentioned rence: Other arrange- 
ments aredescribed. (December 29, 1883), 


UNITED STATES PATENTS AND PATENT PERAOTIOR. 
Descriptiona with illustrations of inventions patonted in th 
United States of Amorica from 1847 to the present time, an 
reports of trials of patent law cases in the United States, may be 
oe eerste at the offices of Exainsanine, 85 and 96, Bedford. 
ree , rah 8 





Steau TRAMWAYS.—The Merryweather engine success- 
fully worked the way at the Wimbledon Camp for 
the fortnight during which the meeting was open, and 
conveyed large numbers of passengers. This system has 
now been in use at the camp since 1877, and the steain 
tramoars are in general favour with visitors, the Counoil 
deriving a good revenue from the working of their Hne. . 


THE KunstTapTEeR Screw. — Commander Green and 
twelve other officers of the United States N ary appointed 
by Secretary Chandler to re on the of the 

unetadter screw, which is affixed to the United States 
steatner Nina, have made some experiments at Newport. 
The results show that with the Kunstadter screw the 
Nina was turned in a circle 250 ft, in diameter, one-third 
large as that in which she can turn with an ordinary 
She turned at full speed in 2) minutes. 
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LOCOMOTIVE & PORTABLE 
STEAM CRANES 
IN STOCK AND PROCRESS, 


Having all the most recent im- 
provements, including 


RAPID MOTIONS 


For working Expeditiously. 


CRANES WITH HORIZONTAL 
CYLINDERS ARE SUPPLIED 
WHEN PREFERRED. 








Adapted for Docks, Public Works, 
Railways, and Iron, Steel, and 
Engineering Works, &c. 


SPECIALITIES. 


eT 


STEAM and HAND 
CRANES 
‘For all purposes, 


OVERHEAD STEAM AND 
SHAFTING TRAVELLERS 


for Iron, Steel, and Engineering 
Works, &., &o. 





rors eer Oe 40 Supplied to the 
Ee } NEW DOCK WORKS, HULL; 
Hg And 10 to 
LACKFRIARS RAILWAY BRIDGE 
EXTENSION, LONDON ; 


And many other Important Works 
both ut Home and Abroad, 


rane Pon 





comme ne nbs ive 2: 


meeew- SEND FOR PRIGES AND PARTICULARS 
4722 


THOMAS SMITE, Steam Grane Works, RO RODLEY, nea LEEDS. 


—_ ane 





oe ate EE 


“PATENT WIRE TRAMWAYS 


Of all descriptions on the Single and Double-Rope Systems ; Self-Acting, and Driven by Steam, Water, or Horse Power. 


Carrying from 50 to 1,000 tons per day. Over 150 miles erected in all parta of the world, For Particulars and Estimates apply to 


W. T. H. CARRINGTON, 9 & 11, Fenchurch Avenue, London, 


ENGINEER AND MANAGER TO THE OWNER OF THE PA OF THE PATENTS FOR WIRE ROPE TRANSPORT.  sove 





TRADE MARK » Ss ss 
S0i 
PHOSPHOR MANGANESE BRONZE 55 Sus 
SP KE. 





SOLE MANUFACTURERS: COCK! COCKSHOTT _& JOWETT, BRADFORD, YORKS. 


Ad... SHIRLAW & OO., 
BERKLEY STREET, BIRMINGHAM. 


LONDON OFFICE: 70, Bisuorsoats Strert—J. B. GUTHRIE, Aarnt. 
MANUFACTURERS OF 


STOCKS & DIES, TAPS, TWIST DRILLS & SCREWING TACKLE 





















Steam & Hand Cranes, 
Crab Winches, and all 
kinds of LiftingTackle J 
6100 
SILVER MEDAL, 
MELBOURNE. 
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HAMILTON WOODS & Co,, 


ITH'S STEAM GRANES./ c=: 


ENGINEERS, &c., 
Liver Foundry, Ordsall Lane, 
" | SALFORD, MANCHESTER, 


MANUFACTURERS OF 


SLUICE VALVE, 
HYDRANTS, 


And all Classes of 


Fittings for Water Works, 
Steam, Gas & Sewage, High 
Pressure Condensing and 
Compound Engines, 


_ A tor Ironworks, Collieries, and 
: Gencral Purposes. 
PRICES, &c., SENT ON APPLICATION 


The Trade supplied on liberal terms, 
LONDON AGENTS: 4108 


WITTY & WYATT, 9, Fenchurch St., E.C. 


OW mE. 





WH Axe Et 
Patent Electric Light or Trent Turbine. 





talogues on application to tha sole British Maker, 
C. Li HETT, Ancholme Foundry, Brigg, England 
TE I EI FE RINT ED 


PITT BROTHERS 





Engineers and Machine Tool Makers 
To Governmenta and Leading W: 

Tools always in stock or prog reds immediate rdolivery), 

LATHES, 7 in. Slide and Screw-cutting, 6 ft., 7 ft., and 


8 ft. 

LATHES, 8in. do. an Sft., 10ft., and Itt. beds. 
LATHES, 9 in, 0 

LATH ES, 10 in. and 12 in. da oC 
PLANES, 2 ft. by 2 ft. by 4 ft., ng. 
PLANES. 2 ft. Gin. by 2 ft. 6in,, ty Gf aa Bit. ong. 
Our Patent Square Centreing, Facing, and Chamfering 

Machines dese einer centre any \gngth of shafts. 


wrRRO fH 
SLOTTERS “Tin, Rin., 10 in., and 12 in. stro 
Rench Drills, Pillar Drills, Radial Drilla, ‘iiling 
Screwing, Serew and Stud Making Machines, &c. 
Price Lists Froe, which will favourably compare with 
any. Tools for shipment sccurcly pac 
ere BROorTHBEH 
YORKSHIRE MACHINE TOOL WORKS, 48se 
LIVERSEDGH, YORKSHIRE. 
LE EE TE SES I ED aR ET TEES 


J. COPELAND & CO., 


ENGINEERS AND MILLWRIGHTS, 
(Successors to aOHs OEY AND CO.), 


pene 8 Patent Maize Separating Machinery. 


McTear’s 
Calcining Furnaces; 
le Patent 
Tea Leat 
Machines ; } 
Cele pelt 
ra, for produ 
lee—no emitats 


ci 


ey also Manu- 
facturo all kinds of 


ri 
oe 
x 


I 


ie 


Rolle ‘feanke? On 


Preases ; Lifting Jacks, Distilling 1 Piant, 
Lithographs and all Particulars on application, — 


PULTENEY STREET ENGINE WORKS, — 
DOBBIE’S LOAN, GLASGOW 


Lompon Orricn: JAM REET a 
87, MARTIN'S LANE, CANNON N OTR % 





XXVI I a NE Ee [Ave. 8, 1884. 


© EMEPORTARNT REDUCEION S FORICRO | ie re ee RHDUCTION IN FRIONS. 
OrwLE’S PATINT 


SELF- AGTIN G AIR PUMP VENTILATORS 








Reduoed in abies , Rt AG. wet 
ag! not only the MOST ST EF PIGUET at Yh CHEAPEST VENTILATORS Tt IN THE ere ies ™ bas ‘a this at en eos a" ailex pes iets of TRON combined 
—~(- From mn 1&6 and upwards, -}— sek To this ts due ite exteatedinary 









BORER BOYLE & & BON, 


Th 


: equal propertions. 
/ Oh Hatharn Vian London, | QURABILITY, TENACITY, 8 SMOOTHNESS, AND JARUESE - 
WEIGHING MACHINERY. |WOOBHOUSESRAWSON| inte ele ely ARE are Sn 


ee OMe ia papal ea ehh RAOOSINE & C0, 1, 7, DOL LANE, E OREAT TOWER: eTnett, LONDON. 





; A WOTU ll, QUEEN VIOTORIA STREET, en 4 GOOD PAINT 18 TH THE ENGINAERS' Reet eae 


_—— 





LONDON, 3H.C., 
MANUFACTURERS OF 


ae foc, =| INOANDESOEN LAMP 


(Woopnovsx & Rawson's Parant) 


6, aint amber Pera 8.1, | MOR ar cae ove 


“Ih Mn ( i 
Diane manne SUPPLIERS OF ALL ELECTRICAL REQUISITES, 1a alk 


HYD RO- “C A RBO| N f i} RN ACE Estimates Given tortne Pireclon ered Maintenance of st i 
any system of electric lighting. 5202 ar 
Ph i ie 


SOLE. STORER 
manv??” Orric 


DAVEY PAXMAN & CO.,, ENGINEERS, COLCHESTER, 
ENGINES AND BOILERS SUITABLE FOR MILLS, FACTORIES, ELECTRIC LIGHT INSTALLATIONS, &c &o 


sag pel Semi-Fized Engines andj 








Pity fad yf yA hv A 7 Os do the hea = 
ae ae et of three tous of couls joule for oF the generation of steau ia 





hie wavdcciits : 
ROBERT WATKER EE Concalihty ee M r. J, H. Rimbault, Engraver 
“Tho Pat ment Hydro- Carbon Furnace and to “ Engineoring, Iron, e Steam: 
Us voripes Limited,” ship,” &c, od 80, Maiden Lane, Covent Garden, W.O, 
OLD BKOAD A STREET, to. Private orders promptly executed 508 






ty TOKO UNION ‘oun 






























Portable and Semi-Portable Engines, Borisontal Windin 
Semi-Fixed Engines and Boilers, Vertical Hoisti ng Bagi and Boilers, 
Horisontal Engines, Compound Portable and Semi-Portable A ag nd Horigontal Fixed 


Vertical Engines and Boilers, gines, roish, Lancashire, and other fis 

Dd. P. & CO., have heen seleoted by the Executive Committce of the Storie HEALTH EXIUUIBITION, 
to SUPPLY the WHOLE of the STEAM POWER roquired (over 1,800 indicated horse-power) for driving the Klestric 
Light Machinery. This solendid collection of machinery may be geen at work every evening, 


ae Catalogues, and full particulars with Prices, on application to 
Portable E neine, ENGINEERS, COLCHESTER; ORI oe SS 


Gingle Cylinder, 4 to 12-HP, nominal ae 
Double ,, S8to30 lp. _,, —— LONDON OFFIOE: 139, | QUEEN VICTORIA STREET, E.C. — 4678 Oompound Semi- Fixed Engine, 2 tw 50 HP, nom. 


LONDON STOCK. 
LIBERAL DISCOUNTS AND TERMS. C 


JAMES E. & SAMUEL SPENCER, 


Warehouse : 3, Three Oranes Lane, Upper Thames St, — 
_ Offices: 8, Quosn Streat Place, Cannon Street, Landon, B.C 


Important Fact as to Belting. 


——— 


T the Bath and West of England Show, held at | Maidstone, fr from the 2nd to the 6th June, various belts were in use on 

the Machinery in motion there, On the 4th, about noon, the rain came on, and continued up to the close of the 

Show on the 6th. During the whole of the rain, out in the open, one of GANDY’S PATENT AMERICAN COTTON 

BELTS continued to do its work satisfactorily, driving a set of Messrs. Taytor & Neatz’s, of Rochester, 12 in. three throw Slurry 

Pumps. This was the only Belt that continued to work in the rain, All the Leather and Rubber Belts had to be taken off, 

owing to their inability to drive in wet weather. This fact alone speaks volumes. How long will it take to convince Englishmen 
(the Americans are already convinced) that the “GANDY” BELT is the CHAMPION - Belt of the WORLD? sw 


a. 


__ 180, Queen Victoria Street, ‘London, and Baltimore, U.S.A. 
en THE BELLEVILLE INEXPLOSIBLE BOILER CO. 


i i i cl ale att ei ie ae 
Gold Medal and Legion d'Honneur—Paris, 1878. Diploma of Honour—Nice, 1884, 


BELLEVILLE'S INEXPLOSIBLE eaters PORTABLE ENGINE AND BOILER 


A great number of these Portable Engines and Boilers are being used in all ‘in all countries, in manufactures of various kinds, and also for Kreoul Gir | papoose ; i they 
are mounted upon two wheels of large roach eres they can be taken the any road practicable for ordinary traffic. (hes Bree 
Portable Engines and Boilers, which can be casily taken to pleces and carried on the art of en or mules.) 

conor wero Advantages secured aro aoe lete Beourlty—Lightness and Eaay Gann of all parte of the Boller—Natural Eueinestonsse! the 


nom let Exhaust of Steam i pol earls. ery Simp! Gotan danoe and Maintenances extreme) 
and ov : ines ‘ant af Sie renders them especially suitable for hleotric Lighting 








lyde Rivet Works (Co.,, 


GLASGOW. 
Beat Rivers, Srixus, Woop Screws, Screw Bots, 
Nuts. 6072 





§ AND 
a G8. 


















nye running o 
eolncesas hey ca Tbe eenceed on an ay ot De tne Houses 


BELLEVILLE’S INEXPLOS IBLE STEAM BOILERS, 
Applicable to all Manufactories and to Navigation. 
= 3) agar Redacted eh ga UO DE WP ws, 
or Feeding ressure Boilers 
BELLEVILLE REDUCING VALVE, for Oontrolling the Steam Pressure. 


SEMI-METALLIC ANTI-FRICTION PASTE FOR STUFFING BOXES, AND ANTI-FRICTION GREASE FOR STEAM COCKS, dc. 
Particulara of the three types of Fellows Inexploalble Boiler (Stationary, Portable, — Marine), Portable Engine and pe, Steam Pumps, —— Valves, 








Chiet a mr Pah vias the vibe BRLEUILGR aos are Steam Purifiers and Driers, the Au nator, sent free on 
ge mata a ne ee J. BELLEVILLE & oO, 
iim There do =|: 2 TEP, Contractors to Public Oorporations in France and Abroad; to the Universal Exhibition of Paris, 1878 400 HP.) and to the Lutemesdodal Exh miperte00 2, 


Grand Real oe emtemeeT 0oe. ATELIENS xt CHANTIERS be L'Enmrtace A St. Durie, Seuve.—1l6, Avexcx Tropante, Pants. sere 
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AX. EIN SS 'T- OLAS S&S LUBRICANT. 
= 12 YEARS IN USE. See Testimonials. 


“Jabece myfrcmmee xp scomcancas, TRAN TALLOW, SUET, LARD-OLL, OR OTHER LUBRICANT. 


_“ENGELBERT'S LUBRICATOR.” 


_ PRICE 3m. @w. PER GALLON, DELIVERED FREE. ee 
FOR CYLINDERS & VALVES, HEAVY BEARINGS, SHAFTING, MACHINERY RUNNING AT HIGH SPEED, ke, — 


? LEAVES NO DEPOSIT IN CYLINDERS OR BOILERS, and ENTIRELY PREVENTS ‘ PITTING.” 
Cannot Gum or Clog Machinery, Preserves India Rubber Valves, Removes Scale in Boilers, Keeps Condenser Tubes Clean. 


CORROSION IMPOSSIBLE. 


PARTICULARS AND TESTIMONIALS ON APPLICATION TO THE PATENTEES AND SOLE MANUFACTURERS, 


raromin ser. | ENGELBERT & CO., | me. 


















MECHANICAL ENGINEER, . Ej - 
BELVEDERE ROAD, WESTMINSTER BRIDGE, LONDON, 8.5. eae 
~ IMPROVED PATENT 3-CYLINDER ENGINE. 


FLEXIBLE COUPLING hl ) 
= RAO EG Pies Ge ee 


Pree from Spirit. 
Will not Burn. 70 and 71, Bishopsgate Street, Will not Saponify. 
Free from Smell L O N D O N, B. 0. Hardens Metal Surfaces. 
E. & Oo. NEVER sell to Merchants or Brokers, and are in no way connected with a lubricating oi] that is being rr marked with their Initials in 
Diamond. None is genuine unless SUPPLIED AND INVOICED BY ENGELBERT & OO 4918 
‘an & PETER BROTHERHOOD, 3 cz. 
| . Ao 








ELEXIB LE Beet PLING 

















—S— 


THE MOST FOR DRIVING 
ECONOMICAL | ee 
AND a eee FANS, 


EFFECTIVE Ti seg MPP ee gy I] Le > i -_ 
SHIP LIGHTING a on i PUMPS, 


As in General Use in AND OTHER 
rest se ig HIGH-SPEED 
talian, Danish, &c., ; : 
MACHINERY. 


&c., Navies. pe RE = ; ero. ——— 


que a 
a a 





FIELD'S PATENT BOILERS AND TUBES. 





[ O OF THESE BOILERS ARE NOW IN USE, hey are the lightest iad moat economical in the market, We can show several 
54 50 HP, Boilers occupying a floor apace of only 6 ft, 6 in, square, which ore evaporating 10.93 lbe. of water per lb. of 


coal, after eight years’ hard wor 


140,000 TUBES HAVE BEEN SUPPLIED FOR INSERTION IN EXISTING BOILERS. == Hy 
LEWIS OLRICK & CO., noizn Makers to HM, GOVERMENT. Offlces 27, Leadenhall Street, London 





ai one 
arrangement. 


REGISTERED TRADE MARK 


PHOSPHOR BRONZE 


THE BEST AND MOST DURABLE METAL FOR 
BEARINGS AND BUSHES OF EVERY DESCRIPTION; HYDRAULIC PUMPS, PINIONS, VALVES, &., &e. 
Wire, PD iacectrpeeatmncre be Sheets, san Steam valence Tools, &e. i= 
PATENT s-— 


tos PHOSPHOR “BRONZE NZE COMPANY, ANY. Limited, Sommer a & Emerson imerson Streets, Southwark, London, cE 
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JOHN LYSAGHT;, Limited, ~ 


” EROMW ROOFS & BULLDINGS,”” 


DESIGNS AND HSTIMATHES UPON APPLICATION. 

GALVANIZED CORRUGATED AND PLAIN SHEETS. ; 

GALVANIZED STEEL SHEETS FOR WORKING UP. BRISTOL : Lec § GALVANIZED 0 WORKS. 

GALYANIZED WIRE, WIRE NETTING, TANKS, &c. re 

WROUGHT AND CAST IRON GIRDERS, COLUMNS, &c. | __ LONDON: 28, ( 28, GRACEGHURCH STRE STREET, EG 
njectors 


Gresham’s Patent pmproved Giffard’s Injectors _ 


FOR SUPPLYING STATIONARY. See ais ake OR MARINE BO 




























CLASS G2, CLASS GQ 
Combining and Receiving Oones All Cones re- 
removable without breaking movable without 
pipe joints. breaking any 
(GRESHAM S PATENT.) pipe joints. 
(heward & Grosbam’ 
Patent.) 


DELIVERY 






Sere ae : 







The above and every other class of Injector, Ejector, and 
WATER OVERFLOW Elevator in stock and in progress; also Brass Fittings for 
t Locomotive and other aaa 


Sole Manufacturers: GRESHAM & CRAVEN, ENGINEERS, MANCHESTER, 


Who are also the only Manufacturers of Hjectors and Brasa aan for the Vacuum Erake Oo,, ta. 








AGENTS,—Lonpon: A. L, SACRE, 60, Queen Victoria Street, B.C. ow: WILLIAM LESTER, §8, Renfield Street, 
___ Newoastnx-on-Tynt : TANGY K BROS., St, Nicholas ‘Buildings. BreMinanam: TANGY TANGYES LT! TTD. Norrinagam : SMITH BROS. & Co., Hyson Green. 


THE BABCOCK AND WILCOX CO. 


(Wzrver lee eee a en ee we 


=/WATER-TUBE STEAM BOILER. 


Safe, Economical (as Me spacé and fuel), and Durable ; ; Having Perfect Water Circulation, and Spacious 
Steam-room ; Easy of Transportation, and perfectly "Accessible for Cleaning external and internally. 






Te 
: iJ 


aghy! 
GEE p 
ae sji3 


Pa Ree oe Os em enmneeee 





Wm 
' 


For Illustrated Circular and full particulars apply to our European Offices, 
107, HOPE STREET, GLASGOW, SCOTLAND; 
40, CANNON STREET LONDON, E.C.; and 


3, VICTORIA BUILDINGS, DEANSGATE, MANCHESTER. 
For the Colonies and New Zealand, apply at No. 8, apply at No. 3, Spring Street, t Sydney, N.8.W. aro N.8.W. azo 


Py 


| 
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MONOD Gant 


ner 
Over 150,000 HP. in 





LIVERPOOL. 


MANUFACTURERS OF 


a“; Marine and other Crank Shafts, 


om _f | > ‘i i ee: =. STERN AND RUDDER FRAMES, 
4, _ |FORGINGS OF ALL KINDS 
1N {RON AND STEEL. 


ae . ea ar en ae 
aa = Yee 

. mee ey Care 4 = an 

- : : 4 E . er 

¢ = = By x \ < 7 ot 


eee WORKS: GRAFTON STREET. 


MERENK SHAFT FOR No. 206. 
Forged Weight, 94 tons 11 cwt, ; Finished Weight, 15 tons 8 cwt, 2 Ibe, Town Office: 5, Harrington, Street. 


q 


i ‘ 
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WALTER MACFARLANE & 6O., 


SARACEN FOUNDRY, POSSILPARK, GLASGOW, 
ARCHITECTURAL, SANITARY AND GENERAL IRONFOUNDERS. 


CONSERVATORIES, FLORAL HALLS, WINTER GARDENS, PLATFORM ROOFING, VERANDAHS, UOVERED WAYS, COL 
BAND STANDS, MARKETS, CLOCK TOWERS, BUILDING AND SHOP FRONTS, ARUADES, dc. i 


COLUMNS, BRAOKETS, SPANDRIL ARCHES, LAMPS, WINDOWS, BALCONIES, STAIRS, GATES, RAILINGS, TOMB RAILS, 
TERMINALS, RIDGIN GS, PIPES AND GUTTERS FOR BUILDING PURPOSES, ce. 


PUBLIO DRINKING FOUNTAINS, CATTLE TROUGHS, PLUMBERS’ CASTINGS, SCHOOL FITTINGS, PARK AND GARDEN SEATS, 
BATHS, LAVATORIES, URINALS, TROUGH WATER CLOSETS, DUST BINS, &e. 


Plain and Ornamental pastinee and Structures of every description. 











—a, 


TWO FIRST CLASS GOLD MEDALS, CALCUTTA EXHIBITION, 1884. 


( preareanaeeneae ay er Ran aR eee am 








TT OAT Om! =~ pcemegee—s “SS canOeeeoee wae & eT ENE ene meee me feet 


CONTRACTORS BY APPOINTMENT TO HER MAJESTY’S WAR DEPARTMENT. 





ILLUSTRATED CATALOGUE, PRICE LIST AND ESTIMATES ON APPLICATION. ...) 








New Patent Barring Engine. 


AUTOMATIC MOTION FOR MOVING INTO GEAR, AND FALLS OUT OF GEAR 
AUTOMATICALLY WHEN MAIN ENGINE STARTS. 


The SIMPLEST, SAFEST and BEST, and also the CHEAPEST Automatic Safety Apparatus for Turning Main Engines, 
Sole Makers: HICK, HARGREAVES & CO., *Qiz8s MuLwRicHTs 


SOHO IRON WORKES, BOLTON. ; ge 
EAL IT’S PATIENT 


AUTOMATIC INJECTORS AND WATER ELEVATORS. 


HNGINEHRS, STEAM USERS, AND EXPORTERS 


will find these High-class Boiler Feeders the eibet thoroughly reliable ever sent into the Market for s upplying # all aa of Steam Boilers 
with Water, from 2 lb, to 200 lb. Our D.L. Class, No. 2, lifts 10 ft. (set from 20 


ONE] MOTION ONLI YZ—SIMP::.Z TURN OMWw eatin Sor: 
Forcing. WIGAN, February sth, 1883. Liftifig and Forcing. 


0. CLASS. We are highly pleased with the superior finish and the unquestionable ‘advantages D. L. CLASS. 
of your Injectors for TRAMUAR ENGINES. . 
WM. WILKINSON & CO., Hume Housr Founpry. 
: Guascow, January 31st, 1883. 
We have now supplied hundreds of these Injectors, which are giving the greatest 
satisfaction, and we find them the most perfect instruments of the kind in the market. 
Messrs. John Laing & Sons, of Dundee, have recently had several of these from us, 
and they have kindly sent us, unsolicited, a flattering certificate as to their excellence ; 
in point of material and workmanship they are first-class, and for EFFICTENCY 
UNSURPASSED. P, & W. MACLELLAN, 129, TronGate. 
- GuLascow, March 20th, 1883. 
Your Injector works beautifully. I will do all I can to recommend them to any 
party who is in want of o perfect Boiler Feeder, as I feel sutisticd that they are the best, 
cheapest, and simplest Feeder that has ever ‘been employed for supplying water tu 
Boilers. EO. W. H. FRASER, BurnBank EnGinE Works, 40, SEAMORE ST. 


ASRBTON, NEAR WIGAN, June 22nd, 1883, 5 mn saat 
| Your Injector works admirably; marvellous improvement on our previous DELIVLRY 
system of pumping, I assure you. THOMAS CROMPTON. LOCOMOTIVE. 

STA WDA HYD PATTTARNRAS FO H 


Injectors, Water Elevators Water Lifters 8s, Water Bjectors, Yee Vacuum Brake Bjectors, Exhaust Steam Condensers Boller Scavengers, sa Salety Combinations, & other & other Steamdst Specialities 
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STATIONARY. 


w Mlustre had on application to the 
FAIRE URN & HALE, ; 
CHIEF OFFICE: 63, ROYAL EXCHANGE, ..MANOHESTER. d 
‘OR MAY BE HAD FROM OUR WELL-KNOWN WHOLESALE VENDORS : aren 3, 


LONDOK: Mears. TANGYE BROTHBES, Queen Victoria Btrest, 
GLASGOW : Messrs, P. & W. MAOLELLAN, 123, 


bie bare NEWPORT: Mr. 0 D. P NORTH GERMANY : Mr, A. A. PARMENTIER, Oleve, 
LEBDG: Memry. &. DIXON & GORS, Leeds Gid Brnss Works. 


HOLL, &o-: Mesars. G. OLARK & SONS, Water House Lane. | HOLLAND : Messrs. B. 8. BTOKVIS & SONS, Rotterdam. 
HILLIPS. 
BRISTOL: Mr. G. B. MOXLBY, Chesterfield Road.! NEW YORK:: HALL'S ENGINEERING 00., 112, Jobu Btrecy. 
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Highest Prize was awarded at the Tynemouth Exhibit mn 
BRU CH & B A. THO, 


VICTORIA CHAMBERS, WESTMINSTER, SW. _ 
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Dredgers. 


The Simplest and Best Direct-Actine Dredger 
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fully FIFTY PER CENT. BELO 


FIVE 





PATOME DE PRAULIO DREBDGBR. 
These Dredgers can be made to work to any depth not exceeding 85 ft., and to dredge in any material from 100 to 1,000 tons per hour. 


Circulars, Estimates, and Drawings for forwarded upon ree receipt of Specification of requirements. 
HANNAYT’S PATHNT 


FoR PFRAVAN TIM G 


CORROSION AND SCALE 


IN ALL KINDS OF 


STHAM BOLLEHRS. 


FIVE YEARS IN USE. OVER ONE THOUSAND BOILERS FITTED. 


BRANCH OFFICES AND AGENCIES, WHERE ALL PARTICULARS MAY BE HAD ON APPLICATION : 


= 
~t 
=_ 
ps 























LONDON : 57, Fenchurch Street, E.C. MANCHESTER: 100. K STREET, | BELFAST: Warren Cuampens, Consulting Engineer 
= clamped ee - Croaby Square, E.C. Chief District Ag 100, H. ING STE DUBLIN: Hvan sec tats & Co., 11, Lower Sack- 
I V HR ’ ater tree ’ 

1: Carp & Hats, Mill Dam, South Shielde. a ode Gountion of Uaneabir and Tonka sito tho ISLE OF WIGHT | R. W. Romans, Medina Roa, 
BULL: Jamiuson & abt Shera : Dock Chambers FLINT RUNCORN BUXTON RETFORD SOUTHAMPTON ext owes. 
BRISTOL 4 W. J. & H, Fepnex, 28, Com] HOLYWELL NORTHWIOH GLOSSOF  § TUXFORD' |HAMBURGH: C. Mornisox, 30, Admiralititetrasse, 
EDINBURGH ra Srewart Smiru, 14, East Preston | CHESTER BTOOKPORT ECKINGTON FRODINGHAM | HOLLAND: Amsterdam Dry Dock Co., Amsterdam. 
EarT SEN Root Hlinbunghs, "| HIRKENEEAD STALYERIDGE OHESTERFIELDGATNSEOBO’ | TN'DTA: Traxzn, Monnasox & Co., Clout 
BUNDER: Tucwsr C.K ax, 16, Ba 31 Market Street, 4 Aud the County of CUMBERLAND, South of, and including MARYPORT and Oa RNB: Australian Elaii ue ie Queen St. 

: PENRITH » a, 
Wit.1aM Lester, 58, Renfield St., GLasaow, Sole Agent for 8 HONG KONG wee W. T. Scorr, Hong Kong and 
British and Colonial Railways, Collieries in Scotland, &c. Agents appointed in all the Chief Towns throughont the District. hampoa Dry Dock Co. 





HANNAYS MARINE APPLIANCES COMPANY, Ld., 


C7, GREAT OL PDE STREET, Guasaow. Se et! 
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BNGINEBRS, LHUDS, 
@lakers of the heaviest class of Machinery used in the 
manufacture of IRON and of STEEL by the Sessemer 
and Siemens processes. 





COGGING, RAIL & PLATE MILL ENGINES. 


Armour Wlafe and Horging Wresses. 


STHAM HAMMERS. 








Hydraulic Cranes and Capstans. _ ims 
asr tition, [AD PP LE BY B R OT HERS. « daar’. 
Cranes, STEAM 
STEAM, HAND, AND ENGI N ES 
cr ap 

tes Water Warke be 
OVERHEAD 
TRAVELLERS Winding Oe 
And Lifting Machinery MAOHINERY, 
of all descriptions. Combined or separate, 
Boilers. BRIDGES, 


lron Roofs and Girder 


All types of Land and 
Work ___Work of al all kinds, Kind, aa 


Marine, and in all sizes, 


CRANES. TURNTABLES. TRAVERSERS 


__COWANS, SHELDON & CO., LTD. ST. NICHOLAS works, CARLISLE. ™ 


~ Tue COALBROOKDALE COMPANY, LiMiTED 
“~ 











MAKERS OF MAKERS OF 


ASTEAM ENGINES, STEAM PUMPS. 


Sa aaa PUMPING G ENGINES for Mines, Sewage 
ie and Water Works. 
OTHER MACHINERY. BOILER FEEDERS and SLIP PUMPS. 


Serine 


LIVERPOOL=- 19, SWEETING STREET. 
MANCHESTER, 29, PRINCESS STREET. ws 


Wornzxs & Orrroms: Oosrsrcexnv4.rs, SHRorserrne. 


AGENCIES} 
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Pe a a Re Te ert 


FRANCIS BERRY @ SONS, "Ssvssereeaac 


Contractors to the BRITISH and BIGN Governments. 





is PRIZE] THE gee UNION FIRE CLAY Re ‘LIMITED, [8.5575 


EDALS. 
M Wwisr KHREGANwT see D TT, 
SANTIAQO, 1875, | sYDNRY, 1878, & AMSTERDAM, 1065, 1. MELBOURAE, 18 ry a “atdeoom, 1802. LONDON, Bema i 








a eS ¢ = re wy ae Sy aes f: oO ; f x we Sie ‘A : 
ALL DEBORIPTIONS OF FIRw OLAY | aoons. BANDS, gumNbore GLENBOIG aT and OUMBERNAULD. 


MANGANESE BRONZE. & BRASS COMPANY 


(LIMITHD), 
Sole Manufacturers of Parsons’ Patent * Manganese “Bronze and Parsons’ White Brass. 


Aa NTESE BB oe OM ZZ Ei. 
No. 1.—In Ingote, Slabs, Fo Rolled Rods, Plates, Sheete, — Can be rolled and forged hot, and relied drawn and worked cold. Tonsile strength—Anmealed 80 tons, Cold Rolled 
—F and strong castin than yun metal paerrpettiyae with facility. 


tgin 
No, 2.—For jal pu pat Hits double the strength of gun No. 8.—For Propellers a ee a “6 r cent, iar ye 

ee of Engines and M achines gun metal to friction, especially euch aa work under om No. ae Bearing Motal-- three times as long aa 
e 





and Drawn 40 to 50 sons pes by ta = 
Fo 


No. 1,—-In Ingots, Bearings, &0. Weare four or five times as long —For Filling—In Ingota. pin Brasses, Ride Blocks, &0. of Marine and Land 
tap oi i Ia used by the principal vat Stoasn Shi Ship Geapotias and Enginesrs, Experience oad sapuetae te te metals, 


For further Particulars and Prices apply to E to P. R. PARSONS, Manager, ST. GEORGE’S WHARF, DEPTFORD, LONDON, S. . 


WALKER BROS, 22". Pagefield Iron Works, WIGAN, 


MAMUFAOTUERABRS oF LBLOdCOMOoTIVAS. 


WALKERS’ PATENT 


AIR-COMPRESSING BBHBNGIN ES 


For COLLIERIES, STEEL WORKS, &., and as supplied to HER MAJESTY’S GOVERNMENT for INDIA 


WALKERS’ PATENT GUIBAL VENTILATING FANS, 


For Mines, Colliories, Tunnols, Sewers, &c. Diameters from the smallest size up to 60ft, With Simple or Compound Condensing Engines. 
MAKERS OF THE GUIBAL, SCHIELE (his latest Patent), anv» WADDLE FANS. 


‘ STEAM HAMMERS, Patterns up to 20 tons. FORGE and ROLLING MILL PLANT. WINDING, HAULING, and PUMPING ENGINES. IMPROVED FEED PUMPS for BOILERS. 
BTRAM CAPSTANS, Patterns for lifting up to 60 tons, OVERHEAD TRAVELLERS AND OTHER ORANHS, 


MORIZONMTAL ANDY VERTICAL, STA TIONANT, AMP LOCOMOTIVE BoOr-saRms. 
Iron and Steel Forgings. § Horisontal and Vertical Engines, Qondensing and Non-Oondensing. Roofs, Girdera, Bridges, Pit Cages, &o., and all kinds of Iron and Steel Work, 












WALKER’S Patent, as adapted to Bessemer Blowing Engines, is now in successful operation at the 
following Steel Works, and is about to be applied to other Engines for similar purposes :— _..... 


Messrs. BOLCKOW, VAUGHAN and CO., Eston, Middlesbro’. 4 
The DOWLAIS IRON CO., Dowlais. 
CHARLES CAMMELL and CO., Cyclops Works, Sheffield 
The DARLINGTON IRON and STEEL CoO., Darling 


The WEARDALE IRON and STEEL CO., near Durham. 
And to 150 other Engines for a variety of purposes throughout the eountie 


= 


29 


°9 





99 





The advantages afforded by the application of the Patented Valves to Bessemer Hingines, are a rentae snddanse thah has yet 
been attained by valves worked automatically (eccentrics, &c., for the valves not being fede — an almost perfect 
| expulsion of the whole of the compressed: air from the cylinders. an” 
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RANSOMES & RAPIER, . 


5, Westminster Chambers, LONDON, & Waterside Ironworks, IPswicn, 


MAKERS OF ALL KINDS OF RAILWAY PLAN? 


e 
7: 








INOLUDING INCLUDING 


CROSSINGS, 


; ; " a mall Se . : 


CARRIAGE 7 = ee ce res " a bi 


TURNTABLES, | aaa O-= as | 4 TANKS, 


TU ihrer 
sua 





at: ye 
AL8O0 ALL KINDS OF 


STHAM AND  £ AWD CRA WN HES 


_ Prices and Hlustrations on application to RAN tion to RANSOMES & 3 & RAPIER, & 5 Westminster Chambers, London. 5 
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WATERWORKS 
MINES 


SUPPLYING 
DOCKS AND 



















DRAINAGE 
IRRIGATION 


basil ep 


GENERAL 








PURPOSES 


GOLO MEDAL 
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SUN FOUNDRY, LEEDS. 
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FG. BONE'S Patent COMPOUND TOBULAR CORNISH BOILERS. 


[en most gia basa vipa pee conanetes with We beg to call attention to the sizes and power 
1, Simplicity of ieaaane 2, Saving of Fuel, of these Boilers, showing the small amount of 





a. Greater Leg eee urface, ‘ Decidedly ches cheaper, va apace they cocupy— 
t oat a : : ; 

1, Aoowaaile for Ropate without Disturbing the oa lene cect! , nh wt a 
otner ay areca aa * 7 NN aa rnt dis asintettnysi ds vate = : 
8, Great Economy in Boller Space. ee | : : heat it " ait is, . 80 a 
0, Will Burm either Tan, Bresse, Small Coal, or [MBO eal . . m lat, |, 7ft. Oin, ao ; 
ee ir as ; pe eee nce - ms 15%, 7ft. Bin, 
LO, fs Supereding all Other 2 us gist. ¥ att din, E : 

Testimonials and Prices on Application, me : Bue sft On i 

A LARGE NUMBER OF PRACTICAL MEN’ KEPT ON HAND SPECIALLY FOR BOILER REP 5140 








1 — “SEAMLESS ‘& BRAZED, FOR Bolen ye Ln wl A fl L. on sane 
RASS':&:COPP WIRE, SHEETS. &¢:. 
jernmincn ss BATTERY & MEZAL‘CO. “BIRMINGHAM, 


c: SON, EAGLE IRONWORKS, } 


MANUFACTURERS TO _ ADMIRALTY. 





























admiralty Pattern. Admiralty Pattern 
RIRSIT PRI, BROW AL WACHT O21. UB, 
PATENT ENGINES AND BOILERS FOR SMALL STEAMERS, YACHTS, TUS, LA LAUNCHES, &C. 
Simple, High-pressure, Compound, and Surface Condensing Engines always to be seen in progress at Works, 


Gained the HIGHEST AWARD wherever exhibited in Competition with other Makers, 


LOWCOCK’S IMPROVED FUEL ECONOMISER 


For Uriuisine THE WASTE HEAT From S 


sleidc = PATENT SPIRAL SCRAPER AND "POSITIVE REVERSING MOTION 





4227 


SPECLAL | 
ADVANTAGES, a op & & a “anti 


_ ala 


Vertical al Pipe, Cu road “3 TT a 


>| a 





fa Saerage i , va 4, y, iW rr Ni ne » . | 
LM Ke a WM ce "He if ,| 
1 | 
ALREABY IN OPERATION 10% 


aren of pion ve li 
HUNDREDS OF STEAM 7 intl 
BOILERS, 


Patent Reversing Gear. 
Never = or gets out 
of order 
ioe PLAN ene NN Her cont, of the fusl, cain cecaeas Hail gas 


N.B.— CAN BE APPLIED TO ALL SORTS OF BOILERS. AND THE FIXING DOES NOT INVOLVE ANY STOPPAGE OF WORKS. 
The ECONOMISER has for many years been recognised as indispensable to ali large users of Steam Power, and has been moat extensively —— throughout the United Kingdom and abroad. 
PRICES, TESTIMONIALS, AND FURTHER PARTIOULARS ON APPIAGATION TO 


ARTHUR LOWCOGK, (5:Fvii!) lilohan Fouiry, Shewshury, England 
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Roofs and Building 
IN IRON AND STEEL. 


MOREWOOD & CO: 
WOODFORD IRONWORKS, : 
SOHO, BIRMINGHAN 


LONDON OFFICES~158, LEADENHALL STREET, E.C. 
CORRUGATED AND GALVANISED SHEET: 
LION WORKS, BIRMINGHAM 


Manufacturers of every description of Roofs and Buildings in Iron 4 
STEEL or Borges, 3 Rolling Mills, Railway Stations, oods Sheds, 
A 




















8, Stores, and General Pu 


é, rposes, 
Bpecial Ourved Oorrngated Iron Roofs without Framing for moderate Spa 


WROUGHT IRON WATER TANKS, any size. 


ANNEALING AND GALVANIZING POTS. 





4 a ae a 
cane we [raaneed , Corrugated ron& STEEL Shootsd: Fastenings,& 
rom Photo. of R 80 ft. apan (in IRON and STEEL), recently erected MOREWOOD & OO., suitable for , Gutters, and Tanks, Ga.vanized or Painted. 
maleg Stations, saat oi ecrarel see Wrought-Iron Lattice and Plate Girders. Rallway, Road and Foot Bridg 








DESIGNS AND ESTIMATES ON APPLICATION. 490 


——— 


Paris, 1878._GOLD MEDALS AWARDED.— Melbourne, 1881. 


WM. JESSOP & SONS, LIMITED 


BRIG TSIpDH WohBs, SHEE ITELDYD, 
MANUFACTURERS OF 


EVERY DESCRIPTION OF TOOL STEEL & STEEL CASTINGS, 


Cast, Shear, German, Spring, Blister & Sheet Steel for all purposes 


Files of First Quality.—Steel Lagging Plates for Oylinders.—~Steel Boiler & Ship Plates &: Forgings of all kinds. 
DEPOTS:— Manchester, Paris, Dusmeldorf, Gt. Petersburg, New York, Boston, Philadelphia, Cincinnati, ®t Louis Chicago, San Francisco, Baltimore, Providence, Montreal 


LONDON OFFIOH: MESSRS, CORNHES, CALVERT & 00., 80, WALBROOK, E.C. 


DAVY BROTHERS, LIMITED, 


SHEE EIT EL. D, 











MANUFAOTURERS OF 


STEAM HAMMERS 


From 1 Cwt. to 50 Tons, for every kind of work, 
Fitted with DAVY’S PATENT VALVES, which save from 25 to 50 per cent. of Steam. 


BESSEMER STEEL WORKS PLANT, 


FORGE AND ROLLING MILL MACHINERY, 
Steam Engines for Mills, Ironworks, Collieries,&e. 


SINGLE AND DOUBLE FLUED BOILERS. - 


wag My oath 2 cr erry * y PEED, ig a ada 
ey y ih my t Path i et hes Ahi Pa Fh by y heath tan digt ie wel Wart DO OAR ft ‘ 
ae oe PARRY re is ae LL ni a eth RERITARYR YET: tT 1 ey 
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“ @83 ARID 15, 8ST DIMI TION, AGRICULTURAL HALE, LONDON. 


RODGERS PATHNT 


WROUGHT IRON PULLEYS 


WROUGHT IRON THROUGHOUT, RIM, ARMS, AND BOSS. 


THE ONLY WROUGHT IRON PULLEY MADE. 
SPLIT oz SOLID. 


All Sizes up to 24 feet Diameter, 














TheBestPulley in theWorld 


USED SOLELY FOR 


DRIVING THE ELECTRIC LICHT 
HHALTH EXHIBITION, 


SUUTH KENSIN KENSINGTON. 
SOLE MA E MAK! ERS: 


ip . o . 4 , 
‘ My se % 7 : . bs . 
ben Son : ‘ neers Grin MEK: ae ; ; : By 
Cie \ ee eae ee Lay 
; ea oath , rth, ; ee re , eag o lus = . ’ 1 ‘ 
eesti ye a : ee pee Peat ait. = ae ; : \ oge “ 
soit Sf ae a eae pg hes = fn q 7 ait . 
z = 
i . ions 
ae 
Ss : 














RATIUWAYT sou NWDHRY:, LED Ss. 
— Msn 

France-—-C. BORIGSOW, Rue a Fiens, Ster, Lille Pe —_ aniciona coer pag Norn of enganc show eALl & 0O., Gide, Newcastle-on-Tyne. 

Russia—8. GQ. MARTIN, Galerny No. 12, Quartier 6 6t. Petersburg. Hel toa RIETEOHOTEN EN HOUWENS. Rotter of England—Townsend & Youn , Arch House, John &t., Bristol, 
Austria—J. EGLI, | Bers Aa 7, augal APO ARR eer Sees Domingas 08 5, Oporto, | Gangow and District-ROBERTGON & Oo., @, Old Sneddon 6t, 

Gaxony—W. W. DERHAM, Leipz! Bomin on of Oanada—T. J. OHURO rag St . Montreal. laley 

Belgium—D. ¢ GRANDY, Tue ie de | ‘Abattoir | 30, Gand, Lancashire & District FB. B. 4WELOH & GO,, Market ty Manchester: South of ireland—JAS. F. ROBERTS, 72, Francis Street, Dublin 
Sen am na Gn Gee a i? ORAS EEG 

MAKERS OF 







STEAM AND HAND WiNDLASSEIS, 


STEAM STEERING GEAR, ALSO SCREW STEERING GEAR, 
And every Descesntion of Ship Fittings. 






od 


LAND AND MARINE 
og ~eat =a ot | E N G | N E S 


oe a0 mm 6Of all Sorts and Sizes up to 1,000 I. HP. 


Launch Engines, 


WiTH 


Patent Valve Motion. 





— te eee 


__ Builders of LAUNCHES, BARGES, & YACHTS ( - 


UP TO 100 FEE T LONG. 





SLEVENFORD WORKS, 
— DUMBARTON. 


“th the ie the reversing is cocina with single ecoentric for each cylinder, and the numerous and and working joints | 
of link motion are dispensed with, while all the properties of same are retained, and the steam and exhaust openings at ends of stroke are 
the aame alwave. whathar in fnll oaar ar nat 


TOR 


rate » rs wi \ 
ie ee t ry yt le u 
ie ‘ boy Met 
ie! 
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AND GENERAL 


MECHANICAL 







MINING, 










6101 


LIVERPOOL. 


___And BUTE DOCKS, CARDIFF. __ 


JOHN H. WILSON & CO., 


ENGINEERS AND BOILER MAKERS, &c. 
SAN DHILLS, LIVER POoo... 





NEWCASTLE-ON-TYNE 


___ 18, BILLITER STREET, LONDON. _ 












"STEAM 8 STEERING GEAR, VERTICAL STEAM WINOH. HORIZONTAL STEAM WINCH. 


MANUFACTURERS OF STEAM ORANHS, OVERHEAD TRAVELLERS, STHAM PUMPS, &c. Bo. 


BELL'S ASBESTOS 


BELL'S PATENT ASBESTOS BLOOK PAOKING, for High-pressure Engines, BELL'S ASBESTOS BOILER AND PIPE OOVERING COMPOSITION, 


The following Testimonials refer to jew Bealang for coating every class of steam pipes and boilers, non-combustible and easily ed when steam is up: : 
New Zea ane 


ane ormerres enn fro from rust; prevents the unequal axpanaion aud con on of boilers ex Ly waniber? pone 
Bax1's Ashestos Works, Botthwark, Wtunpel bine af Cay; Limaliees Dock, 19th Ma per cout. more surtace than ahy ether conting, aud is Kheolutely indestructible. It can ba arrtpped off after many 
Gentlemen, —1 pax to state that your reund yeone Pecking wes wed in the ligh-preseure pistons of rt Ageia ship with 


yeare Une, tise up with 20 rip of ve, — i applied again. The composition is supplied dry, and is enly to 
the following remarkable resulta t= 
saa * 14,008 > miles sautineoms atonming, wit without renewnl, 


watar to the cons 
A Hortaeutel Boller, err 7 th @ in. long, 18 BPugare oe ae resulta t=" 
Ateam Wier A | atvnee ray = inehes 
My Pi ange soy Orly ahoy au equal result from any thet packing, ‘ 
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One ton of coal waa mavert per week, aud although the tire was raked out every evening, 30 Ib, of 
stenm were found in the boiler next moriing, 
The following Testimonial refers to this Covering :— 


SOMRORATNES on Plates.. .. .. 186 deg. 
<q avering.. + 
to Plymouth was Eppes ty in — 22 hours, being the 
inivant rat teas New Ranlann on tecat’ Yours ober 


D, HEN oy 8," a.” 
DURKON, Chief Buginer, : ceakugilied ul M1 Offices of the Winiledon Local Hoard, Wiinbledon, Nov. 28th, 1683. 
Manhvhester, Sheffield, and Lincolnshire Pally oy: eves & “Deur Bii,—It may interest you to know that we save oy 40 per vent. in fuel through 
Grimaby, rH Toth, 1844, > using your vovering, —Yvurs truly, “W., SANTO CHIMP, C, * F.@.3.” 
Dear Sir,-=1 have giuch pleagure in stating that after a» trialof over nine hacrane and comparing q Wl The T 
it with. other kings, I can confidently 7 reoummnend A your presen Pack J is cmpeaially” val rm “ Mr, Jonx BeLt, Southwark, 8. e Tamar aut Kit Hill a © oe Heeb age Fs April 
@ Wheu high pressures are employed, ad in cases w: PS od is ee A Bis,<-1 have couch plenauie in stating that tha Agbestes Geveciug apuliod ty yeu to tes better of 


I, Fealee ete 
wie 6 gad has has hash Hg rete bat Al par rege ioe i rel ve ot our travelling crane at Kit Hill, has yielded inost remarkable reaulta. Since It has been in use wa 


with other pack! and also in eases of ‘bad! scored piston rods. 
reeulte I have obtaiued hy its use for our marine to Rave been in every way have saved fully half our coals, and have affected a great saving in the tina tt takes to gst up steanl, 
y peut ry. Yours raly, a which Is often 4 matter of great iaiportance to us, | should add that the crane Tune on high gantries, 
a 6-H: LARK Bu. TASBRGTOS. —n—iesewlesSlta sat naen meebo nun’ efarstiney ozo Me te 
8 gia ieee aa yo a ’ al er er ain\ ove! no 
pgs Seen ernee of the Directer of Navy Contractn, The goods . rice 1965 % ost quality since been used. 1 can most strongly reconimend the material. =] de air wae faithfully, 
Hir,—I-have to inform that tend qh ban asap wis Melted Clete i heato pian Aloe an by ¢ * ~~ fer es a with other W. J. CHALK, Assov, M. Inst, C.E., eer and Manage. 
mI have you your or 0 4 8 Mali UNOrA ¢ eupp)y of inferior materials at 
Packing to sample fubmnitted. Inw prices. All “home” oniers should be sent direct BELL ASBESTOS & INDIA-RUBBER WOVEN TAPE 
COTW. . 61.1. AQUA, ! Elastic oore,.,...,.. Pound, to the uudermentianed "apo and not through D SHEETING 

diewakinr every class of Steam and Water Jointa. It can be bent by hand to the form®required 


without puckering, and is especially useful in making jolts of nanhole and mudhvle 
doors. It is kept in stock in rolls of 100 ft,, from 3 in, to 3 in. wide, and any thichriest 
fron: 1-J8th in. upwards, Manhole covera oan be lifted many times before the renewal 
: of the jointing material is necessary. 
rare The same material is made up into slests about 40 in. sjuare, and each sheet bears the 
me Trele Mark, without whioh none ia genuine, 
4 It 19 Very necessary to guard coreg ecg of this useful material, and to secure 
W themselves against being theese inferior articles at my pring, Were are re- 
erarumvetvdend to ove that every 10 ft, lenath of the Asbestos Tape purchased by tham baars 
et e ar s 


? 
BELLS | SPBOIAL LONDON-MADE ASBESTOS 
for Try Ateam Joints, nade of the bast Asheatos fibre, je wet! known for its toughness aud 
purity, and ia abaolutely free from the injurious ingrectienite freyuethitly used to attain an 
appearance of finish, regardiean of the real utility of the material. Made in aheota 
Hensurinu about 40 in. equare, from 1-64th in, to Lin, aud § millimetre to 25 inlllimetres 
thick, Baoh sheet beam the Trade Mark, 
The following copy of acceptance uf tender refera to above: 
Department of the Director of Nuv) Contracts. 
Aan muiralty, Whitehatn NW... 17th May. 1884. 
Hin,—I have to inform you that yuur tender for Aasbeaton Millboard has been 
: A JUNN CUOLLETT, 
vr. Jomn Beze. Director of Navy Contracts. 


- BELL'S ASBESTOS EXPAN SION SHEETING, Patent. 


To Mr. Jonw Batt. JOHN COLLET, Direster of Navy Ountracta, yess or 


The Patent Block Packing {s equare, a6 1, and Figs, 8 4 represent the Round 
Bick Packing with solid king fa a oy and Fig. 3 Sieur core, but with rubber 


As these packings are extensively imitated, and as {t le a Senior pasties nia 
dealers and agente to supply the cheaper manufactures at my let prices, users are request 
tw wes that the packing supplied to them bears the trade mark. 


BELL'S | ASBESTOS BOILER PRESERVATIVE. 


the free oxygen that is in the water entirely checks 
pitting a aud ia pore oe gg fh incrustation sv immediately as to prevent ite 


Not Henly iu grt wvoneay offal ered by keeping boilers clean, but the rick of et “ine 
in 


having the plates 

we de i en caput that 1G, Wi of Incruntationcnuae a waste of 18 per oan 

2. oan i 
A foe ' Prevervati ve avolia caren rieke which are ble from sealed plates, 

‘cartes the life of « boiler, sud covers its own cost a hundred-fold by economy of fuel, 

It is entirely harmiess, and has no injurious actien on metals, 

It oan be bee into the feed tank or aa may bel gant elas nen 

Kuld in drume and casks bearing the trade mark, Without which none 1s genuine, 


BELLS ASBESTOS | 08 YARN & & BOAPSTORE. PACK: 
ets eguve triguon 


vee i. Hl 
hi 





ae ee, eg nye dostahag owe Spam 


Seid pony Adlacton Pontar Ge lest ic_L bare swank ples our lage so winding: Le aa This Bheeting is ancther combination of Asbestos with India rubber, giving to the 

which are running uight and day, and also for the fan, presage one Te Te Leetbnee Washes breselectad ries tmeraritraiiul heal and grease by an outar 

the above Colliery, and du that Packing, aooutin mi me stating of vuloanived Asbenent oth, thus produoiic al excellent joant where expansion 
we had formerly ; sttibute t wy ms bias set Ite erent aud contraction rander other materials uuestvicenble, 







This maternal is admirably suited to ateam ss jotta aud every class uf valve. 


Paoki 
durability and general shiallonr of quality, 
FiQ.@. Valves nade of this material are very durable, as they are nut aubject to injury by oil 


dear Bi 
Fn eer THOMAS ‘WiNTE, Calery Raginer. 


ees A ter : : a ; 


BELLS ASBESTOS LUBRICAN Tes 


“ILLUSTRATED PRIORD CATALOGUE FREE ON APPLICATION TO 


BELL'S ASBESTOS WORKS, SOUTHWARK, LONDON, se. 


OR THE pePoTs— 


{i6a, SOUTHWARK BT, 8.2. Vistoria Buildings, Deenegate, MANCHESTER. 11 & 18, St. Vinoont Place, GLASGOW. $0, Mount Stuart 8q., C-RDIFF. 9, Ritter Strasse BERLIN 
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READING IRON WORKS, LIMITED. 


SS a ns 
ee ee a aR Ca Te TR nd 


HORIZONTAL CONDENSING - ENGINES 
COMPOUND CONDENSING  - ENGINES 
BOTH CLASSES NON-OONDENSING ENGINES 
VERTICAL, to 12 Horse»sPower - ENGINES 
AUTOMATIC EXPANSION. -' ENQINES | 


VERTICAL - . - - + BOILERS 
QORNISH OR SINGLE FLUE ~ - BOILERS 
“BANGAGHIRE OR DOUBLE FLUE ‘BOILERS 
‘MULTITUBULAR - - = BOILERS 


on 
va an 





PORTABLE, HIGHEST CLASS . ENGINES | SEM-PORTABLE "- 9° |. BOILERS 

SEMI-PORTABLE  . . - ENGINES | And VERTICAL so. - BOILERS 

TRACTION _ - : ; - ENGINES In COMBINATION with VERTICAL ENGINES 
FOR CATALOGUES AND | INFORMATION ” APPLY TO 4781 


THE READING IRON WORKS, LIMITED, READING, BERKS. 
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THE SAVILE STREET FOUNDRY AND ENGINEERING CO,, 


(LIMITED), SHEP EIAaLD, SOLE MANUFACTURERS OF 
Baker's Patent Rotary Pressure Blower and Gas Exhauster 


ame} porn + qaumane § () Sussman 


BAKER'S PATENT ROTARY PUMP. HALL’S PATENT STONE BREAKER. 


CRUCIBLE STEEL CASTINGS. General Machinery of Every Deseription. 
London Offices and Exhibition Rooms, 63, Queen Victoria ret, ry Ci House station, -) i Messrs. Bl BECK & ha Limited, ham wes 


oo nT ey VO. - eed 1 Seas = PAEENGee “On og NORD oe S 


= Saige SE 
or em ol 
oars ~ 
wie 
the = 
Yes) . | : p 
: me = 
Mul 
1 
i) 
ti 
















SALFORD IRON WORKS, MANCHESTER, 


(London Representatives, Messrs. LE WIS. OLRICK & CO., 
27, Leadenhall Street, E.C. 


—_ PATENT — 


sag FRICTION CLUTCH, 


fo These Olutches are SIMPLE, DURABLE, COMPACT, 
and CHEAP, are easily thrown in and out of gear, and start Tag 
without shock when running full speed. rv 


LS EE Ce 


A Friction Clutch 3 ft. diameter equals a Cone Clutch 6 ff. diameter, 






UPLING. See ete at 
LIBERAL TER TERMS ‘TO. "THE HE TRADE. PRICES ON APPLICATION. APPLICATION. CLUTCH AND PULLEY = 5260 


GOODFELLOW & MATTHEWS, 


(Late B. GOODFELLOW. ESTABLISHED 1838.) 


EY? DEl, NHAR MANOBHEIS TEE, 


———— MAKERS OF —— 


ROPES WHEEL GEARING 


All Descriptions of Millwright Work. 


HIGH-CLASS STATIONARY, PUMPING, and BLOWING ENGINES, with CORLISS OR @THER VALVE GEARS 
IMPROVED METALLIC PISTONS AND AIR PUMP BUCKETS. 


CYLINDERS, &c., BORED, AND VALVE FAGINGS PLANED IN THEIR PLAGES.. : WHEELS, &0,, MOULDED 8Y PATENT MACHINER! 
FLY-WHEBLS, ROPE AND BELT PULLEYS, &., TURNED TO ANY SIZH, FORGINGS OF HVERY DESORIPTION, cn 











_ Ave. 8, 1884. ] ENGINEERING. 


an peaEwaes DICK KER 8 00, cea ROWLINDSON, a awelW. ROW LANDSON 
| : a 132, Boundary St., 
: = Bh Se ae eg _ | LIVBRPFOoL, 


a= MAKER OF —— 


pana 1th siti SORTS , aa OIL MILI. MACHINERY 
MEME f sie mn Pred peek we! ‘3 Baas Bit i 7 z- 








Jar oot 


On the old system, or the 


ANGLO-AMHERICAN, 
PE ese Sees GN OIL BOILING PLANT, 
surep SZ 10 mils of Line now laid in Rnglead on the sbove system. | wa | Machine Moulded Wheels, 


Estimates, Specifications, and Dra lication to HEAD OFFICE: EADENHAL REE ' 
= ont wonxe 1 BRITANNIA ENGINEERING WORKA, KILMARNOOK. U STREET, LONDON, BO. |PULLEYS, SHAFTING, 
ELEVATORS, 


HAYWARD TYLER & C foul ENDLESS BAND CONVEYERS, 
84 & 85, WHITECROSS STREET, LONDON, = |_ SAITS Mmmovzg Wane 


maumns ox __|ENGINE GOVERNOR 
= .j~STHAM ENGINES 


, a are The BRAMAH ENGINES, High 
S A 1 — os ee Pressure, 3 to 10 HP. 
| ~ \, Se —— ——. ' a a4 























Ditto, Condensin 
: (for Chemical Works, &c., where low 
» i he : rg pres sure steam is u used). 
wi a a The TUBE GIRDER ENGINES, High 
ae, 2 Pressure, 6 to 60 HP. 












Nei Peat koa ee Ditto, Condensing. 
| i: . The STANDARD HORIZONTAL 
oS ee ee See » ENGINES, High Press., 6 to 60 HP. 

— =<7— a <a ee a 7 eases — se game se Ditto, Condensing. 


a 


—— oo, 


Price, up to 606 HP., £16 10s. 
Has been supplied to numbers of Screw 
Steamers. 





SENSITIVE & RELIABLE. 


For further A iis apply to o2 














RUSHWORTHE ss CO. aati 


(inks Porecon its Matas eande Barwin it a eae Improved Lathes, Planing, 


abe rs and Machine Tool Makers, 
a Engine Yorkshire. | Screwing,Punching & Shearing 















he MACHINES, 
mill ea Wy = hs PLATE BENDING ROLLS, 
- i | 7 i eg ee eat. F pee ee ees a = : E eB ae S 7. R Bpecial Angie &T Iron Bending Maobines, 
1 f= ee eee oo fi Seer SPECIAL MULTIPLE PUNCHING 
“3 _, £ - 4 | AND SHEARING MACHINES FOR GAS 
HOLDER AND TANK MAKERS, 
| Steam Hammers, Geared and Steam Qivetting 
so baled = Machines, &c., 
Me PLATE EDGE PLAN ING 
- MACHINES 5163 
os eee oe For Boil Boiler Makers and Ship Builders. 
STEEL Pare IRONFOUNDERS = TRADE SALFORD ROLLING a 
MILLWRICEHITS, ery? zc. STZ. MARK , MANCHESTER. 







MANDFACTURERA OF 





7/2? These Steel or Iron Wheel 


J AC K § oO N'S | He i =) - unm oak aa ad eee: 
Machine-Moulded a | gineer, Millwright, or 
Spur, 1 Bevel, ae i il 3 ites. oO aA Z = | WaEeRuEnL 
W orm » Wheel ak m i _ | ; mi: i | ee | - 2 ? a ‘i va a T( Hh Care ree in taken 
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oe i ST a es ee ss a ie N 
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Mortice Wheels _ ms ar ae aie eee ue O :’ | 
cod sae ie joke ws ~ Pa : : ms ’ a 1 a 4 ‘e) is , SS ot 
_ ie : . “yeh hg ete 


And each Wheel should 
ear tho above 
TRADE MARK. 


sis cc Lksk ses ce Rises Saliaes Go a Alte Sexes Gayusd ea nay geoaeed Wy Watney; tall arestac sila requied 
\ J ASERS of RAuuborToMs FuTOHS & PISTON PACKING RINGS, in fron, re More than 98,000 of these Pistons are at work. 4880 
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The PORTER- OCOLARK 1AAMLI Tho PORTER-OLARK PROOESS — 
Removos the Carbonates of Lima; Magnesia, a and Iron eg roty 
Waters, : and thus, the causes of Incrusta in Boilers and 
This Process ia in use in Paper er Mille, Brewerles, Su Works, India-rubber and 
Telegraph Works, Ico Manufactoriea, Mustard and Of] Mills, &c. Ono Railway 
Company employs it for fecd-water to the extent of L 000,000 gallons daily, 
and one of ie London Water Companies at two of its. Pumping Stations. It ts 
alao in use in County Asylums, Public and other Schools, and lrivato Mansions. 
T 


he pure weter of the chalk wells, and muddy water of the Thamos between 


JOHN HENDERSON PORTER, PATENTEE, SESCRIPTINE CINOUL LEON Apel GAniGR. 


ia & 2, “TruDoOR sSTREDT, LOomMmDon, #1.©., furnishes the necessary Plant. 


peters Raeresas race gee mere Posed = — = at at er a. a 


“THOMAS TURTON & SONS, 


MANUFACTURERS OF RAILWAY SPRINGS AND BUFFERS, 


Files and Cast Steel of Superior Quality, Spring Steel, Shear Steel, &c.  ... 
SHEAF WORKS, AND SPRING WORKS, SHEFFIELD. 


_ LONDON OFFICES, 90, CANNON STREET, CITY. = PARIS DEPOT, 12, RUE DES ARCHIVES. BOSTON, U.S., 40, KILBY STREET. 
: ss NBs Wek Mylene Meh AALS) 


PENMAN’S IMPROVED DUPLEX FURNACE STEAM BOILER. 


PENMAN & Co., 
CALEDONIAN IRON WORKS, 


377, DALMARNOCK LD., 





a 





ALL CLASSES OF 
STEAM BOILERS 


GLASGOW. FOR HOME & ABROAD. 





LONDON OF FICHE: 7 FENOBEUNRCH STRAT, B.C. 
TLL oe POSSESS THE FOLLOWING ee ADY gs ae ee pen FLUED BOILER 


EXPANSION. PERFECT CIRCULATION OF —TH Com ON SMOKE. 4.—ECONOMY OF FUEL. 
Ere QUual-En Makers of the most Effective, id and ‘ieabest SMOKE CONSUMING APPARATUS vet introduced. 41982 
Blocks, Hangers, Machine-made Spur, Bevel, and 


Ss ) . / \ . . N C, Mitre Wheels, Friction Gearing, &o. 


H. HIND & SON, NOTTINGHAM, AND 62, BLACKFRIARS ROAD, LONDON, SE. — es 


S TOTHERT ano PITT, umiteo, BATH. 


HAND-POWER anp STEAM OVERHEAD TRAVELLERS. 


—_ ee eee er 
oon — — —.- ee a? 


Turned true and bright to Whitworth’s Gauges, any 
length, from 2 in. to 3 in. diameter, 14s, por owt, at 
Nottingham, Also Couplings, Pulleys, Plummer 





FOUNDRY CRANES. 


REE 


QUARRY CRANES. 


ad 


WATER WHEELS. 


ED 


TURBINES. 


eet 


WATER CRANES. 


ee 


HYDRAULIC PRESSES. 


a cel 


STEAM CAPSTANS. 


Re 


LEATHER MACHINERY. 


ETN 


STEAM CRANES. 


a eel 


WAREHOUSE CRANES. 


ee cme Oe 


WINDING ENGINES. 


—— 


INCLINE GEARING. 


ant RS 


PUMPING ENGINES. 


ee rn 


CONCRETE MIXERS. 


ee deel 


TURNTABLES. 


TRAVERSERS. 


on vores 





RF pencememect iS 


Fig. 134, Engraved from a 4-Ton - «* Wellington ” Crane, supplied to the Roya! Aibert Docks. 4629 


LONDON OFFICE: 30, WALBROOK, H.C. 
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YDRAULI C RIVETTERS 


OF THE MOST RECENT TYPES. 








Punching, Shearing, 
Bending, 
Forging, Hoisting, 


AND OTHER HIGH-PRESSURE 


HYDRAULIC MACHINERY 


Please Note Change of Address : 


ANDERSON & GALLWEY 


Hydraulic Labour-Saving Machine Makers, 
CREMORNE WORKS, wss 


us ete at 
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® RACOSINE OIL 


THE RUSSIAN NATURAL LUBRICATING OIL. Gold Medal, Paris, 1878. 


Pure Hydro-carbon, free from gaits | Never or clogs: 
Body superior to Olive or Lard Oil Never freezes or thickens. 


7, IDOL LANE, LONDON, E.C., 
? o 6 - And Love Lane, Quayside, Newcastle-on-Tyne, 2 S. O D. 
Works—BALAOHNA and OCONSTANTINOW, RUSSIA. PER CAL. 












SLLLVILTELEEULULERI I 












_Prios Thala and full partioulars on application 


THE EMPIRE LUBRICATOR COMPANY 


EMPIRE WoORISS, 
GREAT BRIDGEWATER STREET, 
MANCHESTER, _ 


4779 





PER CAL. 
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MANUFACTURERS OF 


GHRANDISON'S 


EMPIRE LUBRICATOR| ge 


Which shows each drop of oil passing 

into the steam through the medium 

of a Glass Tube, and is the BEST 

APPARATUS now known for Lubrica- 
tion of 


Steam Pumps, Steam Engines, Steam Winches 
| STEAM ENGINES, Steam Dryers, Steam Traps, Steam Reducing 
LAND OR MARINE. [Valves, Steam Purifying Apparatus for Boilers, 
Water Engines and Hoists for Warehouses. 


7, SAP RAY SAS AINEEA EMEA OPS 
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Lubricators sent on approval to any 


part of the kingdom and references WLLL A.M. EL ANSON, 


} Given to uaers in all parte of the 


inhabited world. QUEBEC WORKS, BRADFORD. 


FURTHER PARTICULARS ON LONDON OFFIOCH: 37, WALBROOE. 5270 ; 
APPLICATION. —-_ 6708 (See IUustrated Advertisement July 15th, page 11.) 
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TAYLOR & CHALLEN,, EDWARD HAYES, et STONY STRATFORD. 






































ENGINEERS, (LONDON OFFIOE: 42, GREAT ST. HELENS, E.0.) dial 
sig pee OF _ gels neal ani he en ) ff | fl allege constructed for Boats 
WITHINSHAW'S PATENT f LAUNCHES =“ ed , e al 
Feed Water | vPrnllos per hour... =i agp nie nd Be 





HEATER. 


The most powerful 
invented, 


Great Saving in Boilers, 


= OF STEAM TUGS. “AND. | AUNCHES 


Speciality. in Small STHAM. TUGS for towing Bare OB 


ee re 


Coals, and Labour. | 
LARCE HEATING SURFACE jal o PAGE & 00.,. 
Fu: Drawn Brass Tule. | Se oria & Bedford Ironworks; 
spews BEDFORD. 





No Scurf adhoros to the 
Tubes. Nliustrated and ese Catalogues Free, in 

English, French, Spanish, or German, 

on wT som application. Ue 10,000 Bricks Sireoulassnlin re 


SPECIAL TOOL STEEL 















For Red 
Lead, 





PAN 
A MILE 






















_ a FOR ALL PURPOSHS. 
are BESSEMER AND SIEMENS STEEL FORGINGS AND SHAFTING. 
vu oe] SPECIAL TOUGH MINERS’ DRILL STEEL 
A ne eae CRUCIBLE CAST STEEL TRAM CAR WHEELS AND AXLES. r000 
oe ete t/ASKHAM BROS. & _WILSON, Ltd, SHEFFIELD 
fot at ee in| 


a, f ce Pe fe wa 


poenedaeds 
foe o~ AT ONCE 
7 OVER. 
PA 


6104 
Plos eth handle £1 188. As above sketch, £2 28. 
- i. MATHER, Weuninenorovan, ENGLAND, 


W. R. PALMER, 


Kae TED, 
BACOT STREET FOUNDRY, 
BIRMINGHAM. 

anufacturers 0 
@ =MALLEABLE IRON CASTINGS, 
! Guaranteed true to Pattern, of hest 
Qualities, and at Low Rates. 


Castings for the ie and Trieyole 


| Gold & Silver Medal 


| Two Ist Clara Certificates at 





ti Calcutta Exhibition, 1884. 









te om GUIDE STOCKS AND DIES. 


- ~imtheane ~— 






GAS TUBES Sorewna AT ONCE oven! - 


STOCKS AND DIES. 









& 


THOMAS Sie 


GT. TINDAL STREET, BIRMINGHAM, 


; + MANUFACTURSR OF 
ye TOOK S, DIES, AND TAPS, 
; PATENT HAND-POWER SCREWING MACHINES: TWIST DRILLS, 
STANDARD CYLINDRICAL GAUGES, RIMERS, 
CLYBURN, BUDDING, AND OTHER SPANNERS, 


RATCHET BRACES, TUBE CUTTERS, TUBE WRENCHES, TUBE VICES, 
And General Tools for Engineers, Gas Fitters, &o.  4* 














GOLD MEDAL, EDAL, PARIS, 1878. 


GAUGE GL: GLASSES 


EIN .A WEIL. 
For Iron, Cast-iron, Copper, &. 


Qo, HUILBERT MARTIN 


Patentee and Manufacturer 
of the 







PATENT SOLID DIE STOCK FOR & 


BUDDING SPANNER. 





PATHNT 


RED REFLECTING 
GAUGE GLASS, 


Showing through the mate 
a Broad Red Lino. 


N. B. All Glasses are of 
the finest quality, and manu- 
; factured expressly to resist 

extreme pressure. 





~ > RED REFLECTING 


Ce cnet Totes saameneeemeneen) Coal 








GREEN'S PATENT 


Has been awarded the GOLD MEDALS p at the CALCUTTA EXHIBITION, in addition to ) TWELVE 
revioualy given at other Exhibitions. 


ST. ANN’S SQUARE, ~ MANCHESTER, WERKS: WAKEFIELD. 


on DEPOT : . 
. A 1 & 2, FALCON STREET, | f 
-- Aldersgate Street, t 
LONDON, E.O. 
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BUTTERS BROS, Contractors’ Engineers, | -.. 7° ATED 


SCOTCH DERRICK CRANES, - 
PERCY CRANE & ENGINE WORKS, LAMBHILL STREET. seth ies Wore, ben sate omtmuma 
New Bate Docks, Oardiff; Mosers. T Nelaon & Cv., Contractors; 
OFFICES: 98, HOPE STREET GLASGOW. and principal Contractors in England, Ireland, and Sootland. 





een ee 





“Patent Genet Mixer.” austen of ateing 80 to > 100 Sapie yards per day of 9 houre. STOCK SIZES to Litt 1}, 2, 3,5, or 7 Tons, G0 ft. Jibs, BOBS 
hv PRIOF Zeao, AS FE 4h. Sarwo wT. _ | Te ESE} op -4 ‘FO | Bo Toms. 


ee 








TIGHT. FORCINGS. WAGON IRONWORK. 





GLASGOW HYDRAULIC FORGE C0., LIMITED, Sentinel Works, Polmadie, Glasgow, and Canal Road, King's Cross, London. 
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INTERN ATION AL HEAL THe FBS AIBITION. 


CENTRIFUGAL PUMPING MACHINERY 
FOR IRRIGATION, 
Suitable for India, Egypt, and Elsewhere. 











IMPSON AND COMPANY, of PIMLICO, LONDON, have on Exutsition, close to the 
Water Companies’ Pavilion, a CENTRIFUGAL PUMP capable of delivering 10,000 Tons of 
Water per Hour. 
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BRIDGE FOUNDATION GYLINDERS. 


THE STOCKTON ete CO. 


TOOKTON-ON-TEEB. 
7 _ Make 8 Speciality of this. work, turning out over 100 tons per week ; also 0 large quantities of of Railway Thain 










+ First PRIZE for PORTABLE ENGINES 
Melbourne Exhibition, 1881. 


PARIS, 1878, GOLD MEDAL. 







SUPERIOR 
PORTABLE 
ENGINES 
Ti 2 to 50 BP, 







HORIZONTAL FIXED ENGINE, ¢ ‘ oo 60 HP. 
é@ References can be yiven to re of &.000 Engines 
now at 





Combinod, of 
al] Sizes, from 
1} to 16 HP. ~ 


“We. 
vali 


; The Patent “Robey” Mining Engine, 4 to 50 HP. 
Priocs and full Particulars of the Machinery here iNustrated on arpiienon to the Manufacturers 
»ROBEY & CO., Engineers, Lincoln, England. 


| London Ofte: 117, OANNON STREET, LONDON, E.0, 2 *MP#OVEp, ROpED FIXED AXGINE & LoooMoni vi 


¢ 
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ENGINEERING. [Auc.8, 1884. _ 
MARSHALL. SONS, & CO., Limitep, :="2'.. 


' BRITANNIA IRONWORKS, GAINSBOROUGH, AND MARSHALLS BUILDINGS, 79, FARRINGDON ROAD, LONDON, E.C. 
_ MANUFACTURERS OF PORTABLE, SEMI-PORTABLE, HORIZONTAL, FIXED, VERTICAL, 

AND TRACTION ENGINES, THRASHING, CORN GRINDING, SAWING AND 
TEA PREPARING MACHINERY. 


PORTABLE ENGINES, 137035 HORSE POWER, 


Adapfed for all Countries, and constructed to burg Joa Wood, Straw, Vegetable Matter and Refuse as Fuel. 


Also fitted with Patent AUTOMATIC EXPANSION VALVE SEN or tor eee Great Koonomy in Fuel and Regularity of Speed under varying loads when required. 





















tee 


CALOUTTA EXHIBITION, 1884—FIVE GOLD AND THREE SILVER MEDALS. 
AMSTERDAM EXHIBITION, I8838 — THE DIPLOMA OF HONOUR. 
ELECTRICAL EXHIBITION, CRYSTAL PALACE, 1882 — GOLD MEDAL. 
MELBOURNE, 1881 — HIGHEST AWARD FOR ALL EXHIBITS ; FIVE GOLD MEDALS. 
SYDNEY EXHIBITION, 1880 — TWO SPECIAL AND FOUR FIRST PRIZES. 
PARIS EXHIBITION, I878—TWO GOLD MEDALS AND OTHER PRIZES. 


ialgareeaet ate OS: 


SO Se es SS 
Catalogues in English, French, German, Spanish or Russian Free on application. 









BRITISH EXHIBITS—SEOTION 


f jae BROS. obtained the Hi ig heat bigs vis. : for ae Hammer, 1et Claes Certificate 
b. and Silver Medal ; and ae oot's Patent improved Blow ithe ond Engine, another 
Certificate and Silver M 


ALL 4 SIZHS 














SELF-CONTAINED 










POWER SMITH SHOP 
HAMMER, STEAM 
Any Size. HAMMER, 


from | cwt. up to 
5 cwt, Sizes. 


oh 
feday 










TaD fe ve ae) | 
{I 5: “Tons Cast-Iron StandardSTEAM 


HAMMER, 
for Steel Forging at Messrs. Vickers, ShefSeld, 1808, 


Pig ene & CO., 


(Formerly Powis, James, Western & Co., Lambeth). 
2 One Ee Ee WORKS, DERBY, 


0- — ACTION STEAM HAMMER at Sirw.c. 


{9 TonsWrought Ir Iron aaa STEAM AMIE 
Armstrong’s ‘Nescadlle: used for ewcastlo,used for Forging 100 -Ton Gun Coils, 187) 


Self-Acting, at H. M. Keyham Dockyard, 1878 


Do cmereamtnl naseee testament linemenatenmenesehdemonsammend 






















Engineers and Makers of 
tN 
BEX 7 a ok Stone Working Machines, 
Vy ———w & rr 
; ss ay ‘. LONDON OFFICE: 4016 
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a Chambers, Westminster. 


a rT NT TO USER OF BELTING. 


GANDY vw. REDDAWAY AND OTHERS. 


Advertisements have been issued and la circulated in this country and abroad by Mr. Maurice Gandy, in which he gives prominence to our name without mentioning the whole 
: , of the facta i en Aoi with the above pees It is therefore necessary for us to inform the Users of Belting that the Acrion of 


GANDY v. REDDAWAY & CO. and Others was dismissed as regards us, WITH COSTS TO BE PAID BY GANDY to 
F. REDDAWAY € 06,,°the Patentees and Sole Makers of REDDAWAY’S BELTING. 


We claim to manufacture the Bast and frnonazer Cotton Belting in the Market, by Machinery of special construction and of our own invention. 
+g agry» Oaleutta Exhibition, 1864.—A.wards for Cotton Machinery Belting in competition with other Manufacturers : 
BE REDDAWAY &*CO., FIRST. siden SILVER MEDAL. 
SOx. MAB ARB 


REDDAWAY’S PATENT CAMEL HAIR BELTING. | REDDAWAY’S PATENT MACHINE-MADE CANVAS nose. 


2 FB REDDAWAY. & CO., PENDLETON, I 
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HNGINEERING 


An Slustrated Weekly Journal. 
EDITED BY WILLIAM I. MAW AND JAMES DREDGE. 





OFFICES FOR ADVERTISEMENTS AND PUBLICATION, 35 & 36, BEDFORD STREET, STRAND, LONDON, WC. 
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Portland Cement, 


manufactured by 
Francis and QOo., 


é71 
The ee Nine Elms Brand, established 1810. 
Medals London, 1851 ; Philadelphia, 1876 ; Paris, 1878. 


Va 1, London. Works, Cliffe, Rochester. 


Pocus ge se Cement, 
enuine and of the best 
woOULDHAM CEMENT OMAN 


yg applied by 

nsumption and export.— ko. ada ‘an; 

Tens. 

20, Lime Street, London, yh 1780 


Portland Cement 
COMPANY. 


Resby 
Portland Cement 


Of the Greatest Strength and best lity. Reman 
and Lias Oement, Blue Lias a c Lime, Ground 


RUGBY, Fe UE WICKBHIRE. 
___ Wonks: New Bitro : Nuw Biron AND NSWBOLD. 4367 


[ T ocomotive Tank Engines 
designed and constructed 
MANNING, WARDLE, AND CoM ANY, 
oyne Engine Works, Leeds. 
ustrated Advertisement, page 42, 


ocomotive Tank Eno 


ee ENGINES AND CA 
Built by THE FALOON ENGINS and CAR WORKS, 
Limited, Lough h. 


3487 





Bee Illustrated Advertisement last week, page a 
R. E. Crompton and Co., ; 
XLECTRIC LIGHT ENGINEERS, 


MANSION HOUSE BUILDINGS, E.C. 4812 
See Advertisement July 25, page 7. 


| Ove 14,000 "Or Ere, 


Use 25 to! 75 ¥ less (= 
i) Brake HP: than 

pei the made, may now , 

‘Eisewner Awaan at Panis Runoraical Exurerrtos. 


a other Epsine. 

§} Crosal pore Self-Starter, 

| cose postin agi 

1 Cineuniitert Broad... Manchester. 


A First-Class Lubricant. 


a 


LONDON: 


FRIDAY, AUGUST 15, 1884. 


eae ee 


Ty Ere) re eeeTy er RNERE marae 








Si Taunelics sei cae. 


Tene. and paper ee Poplar, London, 
con 





t zecies 
oriinary ones. 
V. & CO.’8 Steel Boilers work well in salt water. 


| Hlorrestt & Son, London, 
SHIP AND LAUNCH BUILDERS 
o ____ ENGINEERS. 4457 


¥.G. Des Vignes, Chertsey, 


Yookte, 5 wares Weetbe e Te of elle eee Aran b Ry peyton 


Miller & Tupp, ‘Steain Taek 
BUILDERS MMERSMITH, LONDON. 


TUustrated Price Lists, with Photos., Six Stamps. 4547 


187 Lifts and Hoisting Machinery. 


—R WAYGOOD & OO., Falmouth Road, 8.E. 
Apply for Mlustrated Catal ogues. 


ej ohn Spencer 
NEWB 


SPRINGS, BUFFERS, CASTINGS 

GINGS Tool STEEL, FILES SPRING STeKL an 
SIEMENS STEEL BLOOMS AND BARS. 8708 

_PARLIAMBNT MANMIONS, Victoria St., Lonpon, 8.W. 


698 
and Sons, 


. @) Chnson & Phillips, Ts Telegraph | _ 


eRAGTORS tk dat ELECT 
aEeOIVES: fo Union Court, Old Broad Stroet, K. EC. 
ks and Wharf at ‘Chariton, &.E. 
Makers of MA Machinery, &., for the com pee equip- 
maar of eokirlo Leads, Ca le Factories and Steamers, 
; Oahlee, and Carbons, &o __ 4762 


Qteam and Hand Cranes, 


OVERHEAD TRAVELLING CRANES 
dand Power for Driving by Cotton Rope or Tumbler 
rit DIRECT-ACTING STEAM HOISTS, AIR COM- 
P ORS, HYDKAULIO PRESSES, H YDRAULIO 
CRANES AND LIFTS, DONKEY PUMPS. 
-HENRY J. COLES, 
89, SUNKER a aoad SouTH WARK, 





teel tydraulic Cylinders. — 
BRSSEMER & OO., Limited, 
SHEFFIELD. 


See Advertisement, page $3 8627 


illans’ Patent Compound| W 


ENGINES, for marino and gencral purposes. 
Stock sizes from 6 to 150 1. HP. Specin) patterns for 
Electric Li seine: —WILLANS & ROBINSON, Thames 
Ditton, Surrey. 5283 


we | [702 Ro Roofs, Sheds, Buildings, 


Hovans, Best work, reduced prices. Dixon's special 

ibe oon Roorsare the most economical for up 
to 45ft. Catalogues, Designs, Estimates, on application. 
ISAAC DIXON, Windror Ironworka, LIVARPOOL. oL. 48 


ge Russell & Co, 


ie and BOIL 


er TMOTHERWELL near GLASGO 
-_____ SILVER MEDAL, PARIS, 1967. “on | BEE 


Simeueg Brew, PLaras, ANOLE, Rivers, ‘Baws, 
Foraines, Castines, &o. 


he Landore Siemens-Steel 
CO., LIMITED, 





LANDORE, RS. O., SOUTH WALES. 40961 
WIRE TRAMWAY. 
T. H. Carrington, 
¢ Qand 11, FENCHURCH AV E, ee 


Removed trom 76, Cheapside, E.C. 
__ See Tlustrated Advertisement week, page $5. : 


“ Engeibort’s I 8 oa Tabrigater 
sh ADVERTIRPOCENT LAST WHEE, 













erephy, ey he 40K King St., Covent raring: Ww ro 


Seo Milustrated Advortisoment last week, page 26, 


4019 | 96, Urran Gacunp Sraanr, ma Vilscavucian taco ae 


nter and En lish, 


H u 
ENGINEERS AND MILLW 
IRON AND BRASS FOUNDERS, BOW, LO 
DREDGING MACHINER 
OM MACHINERY. 


YDRAULI 
“ WILLIAMS" ENT © 
LAND AND MARINE STEAM EACLE, 
¥ AND BREWERY PLAWE. 

FLOUB AND RICE MILLA. 
_—— ARD GAS VALVES f) CRANES, LOOK 

GATES, £0, PUMPING 
HUNTERS PATENT eg Mach CRANE FoR 


STEAM LA‘ MACHINERY. 4065 


Boller Tubes, Iron, Steel, and 
HOMOGENOUS. 
EDWIN LEWIS AND SONS, 
Wolverham : 4863 


[ro Boiler Tubes.— 
THE CALEDONIAN TUBE COMPANY, 
COATBRIDGE, near GLASGOW 
Having Special Stock, Shipments asi Repairs onscuted 


LOCO’, TUBE WORKS, 
STEAM, Ganat Burwar, STAFFORDSHIRE. 
BORING, | 46, QUEEN" VICTORIA’ BTRERT, 
COLLIERY. 


MANCHESTER : 
LARGE TUBES | Qussn’s Cramusns, 6, MARKET ST. 


LAP-WELDED Mr. L. W. SUTCLIFFE, M.E., 
TO 12in. DIAM. AGENT. 5 


oj Bes Russell and Sons, 


LIMITED 
CROWN TUBE WORKS, WEDNESBURY. 
London Warehouse : Southwark Street, 8.E. 
Leeds Warehouse : os bark Jano, Bs igvate 
‘Price Lists on application, 


Jron and Steel Tubes.— 
JAMES EADIE AND SONS 

CLYDESDALE TUBE WORKS, 

RUTHERGLEN, near GLASUOW. " 5196 


team Hammers (with or 

without ‘GIL Hand-worked or Self-acting 
TOOLS for SHIPBUILDERS & BOILER MAKERS. 

______ DAVIS & PRIMROSE, LEITH, N.B. — 4876 


‘ 
[the the Patent Corliss Engine 
Grit PATENT OORLISS GEAR ahha with 
rovements by DOUGLAS and GRANT, 
nikier or tecndes, Kirkcaldy, N.B. Those engines 
are made Horizontal or Beam, Condensing, Non-Con- 
densing, and Compound. Also makers of Rice Mills, 
and Paper Mills, and Goneral Engineers. Machinery 
chipped or trucked direct from the premises. Makers of 








Lightfoot’s Patent Self-con- C 


TAINED DRY AIR REFRIGERATOR, 
For Preserving Meat, Fish, &c., on Board Ship 
or on Shore, 


team Boilers, 
Ready for Delivery. 


& J. ere & SONS, Manchostor 
always keop a large stock of * Gattoway" and 
‘* Two-PLURD ” Boilers ready for dispatch. 


tannah’s Pendulum Pumps. 





_For Prices see a alternate weeks. 
Field's | Patent ‘Boilers and 


LEWIS OLRIGK OD. London. 5046 
Seo Illustrated Advertisement: lnat week, page 27. 


40, KING STREET, OO GARDEN, W.C. 


homas Kell atid Son, Litho- 


» execute a descri 
Libogtaphy. brane: ering, Arcivrtal, ad 


wing in ee ee. Paper Dra 


Steam Cranes. 
Thomas Smith, 


Sraam Crane Works, OLD Founpry, 
RODLEY, near LEEDS. 


: 
- 6045 


[ternational 


}yeALtH E . - 
PAUL PFLEIDERER’S PATENT 
Bread-Making Machinery 


ln Bakery Geotion, 























180 Hydraulic Cran 


London Mutual Boiler Ip- 


SURANCE COMPANY 
INSP 


C) 
Street, London, E.C. 


ENGINE.—DAVEY'S PATENT for 


Prints Mine: Water 8 of Towns ; 


Sewage; pe i 
HATHORN OO., LEEDS. 
H., D., bce ave batten 
of all sizes from 5 to 500-borse 


Differential” 
ities for supplying very po l Engines and 


at a short notice. 
HIGHEST AWARD, PARIS, 1878. 


1 aaah s Emery, 
Emery Cloth, 


MANCHESTER. 


ast Ferry 


WORKS Cod., a 
Millwall, London, 
8, 


Hydraulic 
, and Ho 
Patent 8 i 

__ Bee mM 


dod W 


HIGHEST PRIZE AT TYNEMOUTH 
FoR 
HYDRAULIC DREDGERS, 


Bruce and Batho, 


9, VICTORIA CHAMBERS, 


WESTMINSTER, 8.W. 
Bee Illustrated Advertisement last week, page 50. 


Parkes’ 8 Pata; Porat 
Dackham 


Machines 61 
q rated ee last woek, page 14. 
Dredeers and Excavators.— 


LIMITED. Estab. 

, E. | lished in 1974 for the INSURANCE and PERIODICAL 

Boil tices nee ha U HE rae cl pic 
ers throughout the Un om.—For 

ticulars apply to the Secretary 78 Victor 

The Assured are secured against loss from claime 

established under the Employers’ Liability Act, 1880, 


“ Differential ” Pumping 


Glass a 
Road Facnconig 


4748 





L Sterne & Co., Tamited: 
ENGINEERS, 


Sole Makers of 
lerk’s 


Patent 
Qelf- Starting 
(8 giz. 


HIGHEST AWARD, 


5060 | BRITISH SEOTION ELECTRICAL EXHIBITION, 


PARIS, 1831. 


GOLD MEDAL, 
ORYSTAL PALACE ELECTRICAL EXHIBITION, 
LONDO 


Gitrong’s Patent Feed-water 


Heaters and Purifiers, ; 


STERNE AND WAINWRIGHTS PATENTED 
IMPROVEMENTS 


y 
mery Machines, 


Spiral Springs 


The Crown Iron hi cai 


10, Viotoria arom | WESTACINGERD, + 
Office and Show Rooms, 40 
Uity STREET, £.0. 


d * 





q 
Fs 
ik: 
rs 
B} 
, Rb 
4 
> ioe aD 
Pa eee 
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10, Rue Lafitte, PARI. 9 
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[nternational Inventions 
EXHIBITION, London, 3835. 
Diviniox 1, INVENTIONS. Division IT., 


Patron : 
HER MAJESTY THE QUEEN. 


President : 
H.R.H. THE PRINCE OF WALES, K.Q. 


Applications to Exhibit must be made on Printed 
Forms, which will be supplied on application to the 
SECRETARY, International Inventions Exhibition 
fouth Kensington, 8.W. These must be filled u ond 
returned on or betore the lst Octobor, 1886. 





MUSIC. 





(stystal Palace Company's 


SCHOOL OF PRACTICAL ENGINEERING. 


ate NEXT TERM OPENS on MONDAY, SEPTEM- 

BER ath. [.~Mechanical Course. I1.—Civil Engineer- 

ing Division. ILI.—Colonial Scction.—Prospectus of 
the underslgned. 

¥. K. J. SHENTON, G 6h 

Bune Hay Educational Popertuient: 


[ho “Mason College, Bir- 


MINGHAM, 
SESSION 1884—1885. 


FAOQULTIES OF SCIENCE AND ARTS. 


THE SESSION WILL COMMENCE ON FRIDAY, 
THE THIRD OF OCTOBER NEXT. 


AN departments af the College are open to both 
wewos on the same terms, Special arrangements are 
made for the convenionce of ladies. 

Syllabuses containing full information as to Ad. 
mission of piecantld bed Botitecs of Instruction, Feos 
Entrance and other Sch tla &c., will bo forwarded 
on application to GEO. H, MO ULEY, Secretary. G 676 











TENDERS. 





EAST INDIAN RAILWAY COMPANY. 


The Kast Indian Railway Company {a prepared to 
receive 


[tenders for the Supply and 


DELIVERY of 

GALVANIZED STRAND WIRE FOR FENCING, 

r Speoifivation to bo seen at those Offices, 

endors aro to be delivered in aoaled envelopes, 
addreased to the undorsigued, marked “ Tonder for 
Galvanized Strand Wire for Fencing,” not later than 
One o'clock pau, on Thursday, the 4th day of Bep- 
tember naxt. 

The Dircotors do not bind themselves to accept the 
Joweat or any Tendor, 





By order of tho Hoard, (i 468 
Nicholas Lane, London, EC, ALP. DUNASTAN, 
7th August, 18k¢. Seorctary. 


TENDERS FOR GASHOLDER. 


Tho Diroctory of tho PRESTON GAS COMPANY are 
prepared to receive 


[lenders for the Erection of a 


TELESCOPIO GASITOLDER, about 160 ft diam. 
Sealed Tendars, ondoraed “ Tonder for Gasholder,” 
and addressed to the Chairman of the Company, munst 
be dolivered on or beforo Wednesday, the 10th 
Hoptember next. Plans and Specificationa may bo 
woen at the Office of tho undersigned on and aftor the 
14th {nat. Q 671 

Gas Otfico, Preston, HENRY GREEN, 
shee sat ohaaae 1884. Dy ngineer, 











THE HOUTIIERN MAHRATTA RAILWAY COM- 
PANY, LIMITED. 


The Board of Directors of the Southern Mahratta 
Railway Company, Limited, are prepared to roccivo 


enders for the Supply of |; 


TRON UNDERFRAMES, UNDERFRAME and 
BODY TRONWORK and FITTINGS for First, Second, 
and Third Clase Carriages, Composite Carriayon, Horae 
Boxes, and Brake Vans, ad por Npecification and 
Drawings to bo seon at this Office. Tenders are to be 
delivered in sealed onvelopes, addressed to thu 
Seorotary, markod “Tender for Underframes, &c.,”" 
not later than Twolve o'clock, at noon, on 
Woedneaday, the 17th Septembor, 1884, 

The Company ix not bound to acocpt the lowest or 


any Tendor. 
Ky order of the Board, 
Secretary's OMou, EDW, Z. THORNTON, 
81, Lombard Street, E.C., Secretary. 
hes Aug, 1884, Ci 666 


Vmware anes, 


T0 ENGINEERS, _ IWONFOUNDERS, &e. 
SOMERSET EAST, ROUTH AFRIOA, WATER 
SUPPLY, 


Tho Muniolpal Counoll of sala East, Cape Colony, 
req 


renders for the Supply and 


DELIVERY in England of about 400 tons of 
rape He PIPES (9 in, to Yin. diametor), and speolal 
CASTINGS, and of a number of Slulce and Air Valvos, 
Hydrants, and Fittings 
ho Bpecification and Drawing may be scon at the 
Standard Bank of South Africa, Cloment’s Lane, E.C., 
between Kleven and Two, on and after Monday August 
18th, and coples of the Specification and Form of 
Tender oan bo obtained thero on payment of Half-a- 
Gate 
Tenders, which must bo endorsed on the outelde 
‘Tender for Pipes, &., Somerset East,” and ad- 
dreseod te Roawrt StRWART, ,, Standard Bank of 
South Africa, Clement's Lane, E ., Must be delivered 
not later than noon on September 6th, 1884. 
Mr. Stewart has power t Tenders, and entor 
into Contracts on behalf of the Municipal Oounall. 
Tenders for the Pipes and Specials, or for the Valvos 
and Fittings, will be considered, as well as Tenders for 
the whole of the work, 
Intimation of the acceptance of — Tender will bo 
given not later than October ay anes 
The loweat or any Tender will not nee ee be 
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ENGINEERING _. 





APPOINTMENTS OPEN, 

SACS Service Commission 
ARY EXAMINATION. 

ASSISTANT Be durverors Office of Works 

(21-20), & -80), 6th Bepeember,- trdlning and queli- 


The date epecified is the latest at which cations 
can be received. They muat be made on Forms to be 
obtained, with particulars, from the SECRETARY, 
Civil Bervice Commission, London, 8.W. G 686 


ontractors’ Engineer. — 


WANTED, for Harbour Works !n South 
America, the BERVICES of a GENTLEMAN who 
has had experience on similar works. A knowledge of 
eithor Portugueso, Spantuh, or French indispensable. — 
Apply in tho first Instance, stating qualifications, &c., 

P., care cot Measra. A. H. Bary & Co., 16, Nicholas 
Lano, City, KC G 682 


il] Manag er “Manager Wanted, for for 


Steel Works in a, oe muat have had 
comnuoreLle experience in rolling ateel plates. are Ps 
statin rienoe and salary expected, to L § 
G, FITZ) 2 LAUR RICE, Bilston, Staffordshire, = G@ 672 
must 


rau htsman Wanted; n 


thoroughly experlenced in firat- laa Boiler 
Work re all ite Uiereak vate peacicay uainted 
with modern formul«:,~ App ply Hie full part‘culars, 
to Messrs. FRASER & SER romley-by- -Bow, 
London, E. G@ 679 


Assistant. ~Wanted, a Gentle- 


MAN, under thirty, well nauicatod. and of 
yood address, having a sound knowledge of "Engliah 
and some acquaintance with forelyn languages, anc 
with correcting for prrena; salary £200 ee annaum.— 

Hy, by letter only, in own handwriting, to the 
aebitier ary. INSTITUTION OF MBOHANICAL ENGINERRS, 
10, Victoria Chambers, Westminster, 8, .W. G 69% 


ists of Berths Vacant or 
- WANTED. Sco ‘' ENGINEERING REVIEW,” 
weokly 1d.—E. & F. N. SPON, 16, Charing Crona, 
Londen ; or of all Nows Agente. 5262 








SITUATIONS WANTED. 





anted, Situation as Manager 


ina Btosl Work, by a scientific and practical 
man, great expericnce in the responsible management. 
of large works, good references, &c.—Apply, X. Y. Z., 
Offices of ENGINBERING, Bh and 86, He ford Btrest, 


Strand, London, W. C. 
er, Leadin g 


A s Mana & 
DRAUGHTSMAN, or similar position, at home 


or abroad ; twenty-five yearn’ thorough practical ox- 
poronce in bridges, roofing, or other constructive 
ronwork ; can furnish firet-c naa references,— Address 
G 677, Offices of Enaingerina, 36 and $6, Bedford 
Street, Strand, Londen, W.C. G 67 


sistant Mana: 


s 

A DRAUGHTSMAN ; situation WANTED in a 
Marine Enginecrs;: highest roferenoes; age 86, — 
Addreas, A. L. E. x., care of Mesars. Hororart & Co., 
1, ‘Minolng Lan Lane, London, E.C, ____ @ 680 


fimt- -Class Marine Engineer, 


with ten yoars’ locomotive and marine engine 
bullding, and five yearsat son, WISIIES for MANAGE- 
MENT of Works, cither at home or abroad.—-Addrcss 
J. D. R., Officer of EXuIneening. G és} 


echanical Engineering 


Draughtsaman SKEKS RE-ENGAGKMENT ; 
acquainted with railway work, and also submarine (or 
land) tele aph cable conatruction, and the neces- 
wary Calculations thereon ; accustomed to superinten- 
denoe of affalra; can read French ; first-claas references ; 
— Address, X. Z, 10, Garlinge Road, Cricklewood, N.W. 

G 688 


\J aval Architect (Memb. Inst. 


Nav. Arch.) is OPEN for APPOINTMENT. 
Groat practical and theoretical experience ; first-class 
referoncus.— Address, N. A., Offices of ENUINRRRING, 
85 & i, Bedford Street, Strand, London, W.C. @ 602 


‘ituation Wanted, as Foreman, 


or any place of trust and reapounthillty. 
Thoroughly practical energetic engineer. Much ox- 
rienee in the G workin of lathes, planing machines, 
re vd highest testimonials and references. —Addross, 
C., 66, Buchans Terrace, Southampton. G 667 


Gentleman having a 
thorough knowledge of the designing, oon- 

struction and working of the Siemens or regenerative 

hoating plant for tho manufacture of iron and steel, is 

OPEN for an ENGAGEMENT, Is a good metallurgical 
chemist, and can give the best of reforcnces.—Addrees, 


8 80, Offices of ENGIneRRino, 86 & 86, Bedford Street, 
Strand, London, W.C. G 666 


thoroughly” Qualified Me- 


chanical ae Marino Engineer, M.I.M.E., &c. 
unemployed, whilst awaiting appointment, willing to 
UNDERTAKE temporary or misoellancous work, 
inspection, consulting, draughting, &o. — Add ord 

_ aa 


GQ 67%, Officos of ENGINBBRING, 
anted, to Represent some 


Firm in Machinery Engineering or 
Metal maf Offices in the best part of the City 


of London, Milan, and Genoa, with facilities to intro- 
duve business abroad. ference exchanged.— 
Address, OANZIANT, #4, Lombard Street, E.0. G 606 


A Gentleman of considerable 


oxperience ra the Portablo Engine Trade, will 

shortly bo disen d would be glad to RE- 

PRESENT a G et in London or otherwise,— 

Address, X., X., Offices of EXGINRURING. G 678 
Patani 

n Engineer going to 

Zealand, is OPEN to AGENCI 


ngs, Castings, 
vertising Aronke 65, George sth 








ger or 























nal 


Boilers, 
and 00., A 
Edinburgh. 





Pies 7 
an wishes -b0 R00 & 


TRED by a M.ILM.E,, 
, and take active part in 
, Offices of Exarnunnina. G64 


pascer, 20 years’ pro- 
= ta erctal experience, desires to 
had onnection, or would take up 
ton semuneresive p 
ae ‘Poat Office, Swansea. 












Address, M. INST. CB, BSS 
a a ee ees 







Mo Civil Engineers in prackice. 
—The undersigned INVITE CONFIDENTIAL 


COMMUNICATIONS from Firms, or Gentlemen of 
standing and repute, who aro open to admit qualified 
Partnors, or to soll outright. 

WHEATLEY KIRK, PRICE and GOULTY, 52 
Queen Victoria Btroct, London, E, C 629 


WANTED, &c. 


(Sontract or otherwise.— 


WANTED, £20,000 to £30,000 to complete 
purohare and utilize most important and Valuablo 
pring Water Rights in one of our Colonies, and con- 
All thin water is required 
r oent. guarantee 








atruct Waterworks there. 
forthwith, and a government 6 
certain. — Address, R. WALKKR, C.E., 18, Buckingham 
Street, Adelphi. G 670 


1 Dit ineering. ne.”—Wanted, 


ree or Four Canios of Jan, lith, 1884.— 
Address, with price, B. 0. R., Offices of ENGINERRING, 
85 & 86, ‘Bedford Street, Strand, London, W.C.__G 691 


Modelm aker.—Address 


WANTED, for shipa and engineering structures, 
—Sond references to M DEL, care of HOUSNKRErER, 
i, Bridgo Street, Woetminater, 8:W. G 685 


Agents Wanted, to push First- 


class MACHINERY OILS commanding a large 
and successful sale, Liberal commisasion.—Address 
BOX 201, Post et Oftice, Liverpool. 6238 


iF ists of Machinery Wanted or 


on SALE. See ‘‘ ENGINEERING REVIEW,” 
weekly 1d.—K. & F. N. SPON, 16, Charing Cross, 
mondon: ; or of - ewe Agents. 5262 








ee eee —_— 


FOR SALE, 





qor Sale, 9 in. Double Cylin- 


dor PORTABLE ENGINE, by Clayton and 
Shuttleworth, in good condition ; being replaced by 
larger engine. — Apply to STRACHAN & CO., Frome 
Hall Mills, Stroud, Gloucestershire. ___ 6282 


fr Sale, being superseded by by 


engines of higher feae a pair of High sah 
Condensing STEA N Oylinders, 26 in, 
diam., 3 ft, 6 in. teks, with cold water pump for 
same.--Can be seen at work at the Manufactory of the 
LONDON PORTLAND CEMENT 00., Ltd,, Northfleet, 
Kent, to whom enquiries may be addrossed. G BR 


frorimmediate Sale,a Bargain, 


the LEASE of Workshops in central position in 
London, containing 2000 square feet of floor space, 
offices, "ko., with 6 HP. Portable Steam Engine, 
shafting, sundry fixtures, &0,, &c.; together with three 
British, one American, one French, and one German 
Patent connected with electric lighting. Owner retiring 
from business. Capital opportunity and premises for 
estavHshing a London branoh of a country business, 
or manufacturing business combined with electric 
light station.—For further particulars apply, by letter, 
to Moassrs. Pattison, Wiga, GURNEY AND K1nu, Solicl- 
tors, Mansion House Chambers, E.©., or to WilRaTLEY 
Kink, Pricg ann GOULTY, 52, Queen Victoria Street, 
London, E,C. G 6a9 


es Immediate Sale, at low| tr 


prices for sa 
BOOND-H AND 


LANCASHIRE BOILER st 8 in. by 7 tt. diameter. 
A Dosen HORIZONTA eNeIN | with cylindors 
from 8in. to 10 in. diamete 
VERTICAL CROSS TUBE. "BOILER, 7 ft. 6 in, by 
8 ft. Bin. diameter. 
TANK LOCOMOTIVE, 4 wheole coupled, cylinders 
10 in. by 201n. 
A Now 9 HP. CHAPLIN’S LOCOMOTIVE. 
5ft. 6in. FACE PLATE LATHE, by Whitworth. 
RAIL STRAIGHTENING MACHINE, with engine 
er. 
LOWERS, b Thwaitos, 
Two No, 944 PATENT B BLOWERS, by 
WHEEL MOULDING) TMAH, 
totes RAILWAY WEIGHING MA 
sl stg heft NH from 5 in. ton. cylinders es 
oes an 1 particulars o any oO: anove 
a PHILLIPS: MONTHLY MACHINERY 
4904 


orl ey oN rt, Mon. 
4) pe Sold, 20 Ton 


POWER - DRIVEN TRAVELLING CRANE, 
68 ft. span, timber pene trussed, and all accessories, 
To be soon in Nottt .~Apply, LEE and apap 


Arkwright Works, Nottinghane G 56 
verhead Travelling Crane, 


lift ten ton, 30 ft. apan; also Root's PRES- 
BURE Aas baas: cheap.—LRON, 10, Carlton Square 
New Cross, G 606 
aes Plank, all thick. 


—— 
oo ou ro at at mode 


prices J.’ EEG, S04, ‘Waterloo 


on, on Ron 









ae, ORAS a on ded. 
Share in Safe y, 
Corti 


Lave I 5 1884. 

















only Medal awarded 










rther particulars Brick b ane . OBRIEN, 
pope Accountant, 18, South Mall, 
&@ Facilities for making Dalene -Lldesere of 


best guality close by. Favourable analysie of aan 


rospects.— and Limestone by Rup, 
. [ihe Lowesmoor En neering 
BRIDGE, ROOF and BOI WORKS, 


Worcester. 
The above, cove 5668 to be LET or BOLD. 
a Oontracta a 


yards, 
: Sega and Colonial Governments, 
done for 


20 HP. Engine eg Cornish Boiler and Plant, at 
valuation, includes complete Byareate. Rivetting, 


Punching, Planing, Drilling, and Turning Machines. 
Cranes, &o.—Midland and Great Western rte 
into Works, er Canal communioation.—Apply to 


FRANCIA SPOONER, Hon Henwick, Worcester, —_G 044 


ancashire. — For Sale, 


through death, a very old-established BRASS 
FOUNDRY and COPPERSMITHS' BUSINESS of the 
highest reputation, with firet-class connection. To bo 
diposod of at a low ve eoce: comm Pee ng firet by 
lottor, to A. B., care of G dver- 
tising Agents, 1h, St. Bride Street, beaaae “" 558 


A n old-cstabli shod Wire Ro pe 


and GALVANIZING BUSINESS FOR ane 
on casy terms; principal rotiring. The plant and 


stock at valuation.—For full particulars, appl to 
Mr. BRADSHAW BROWN, i lacagee jan aluver, 
ee, | menehurch Street, E.C., and Estate O Pe 

G 090 


Poles Boilers !! Boilers !1! 


The Largest Stock in London of Cornish 

or Vortical Boilera for Sale or Hire from 2 to 80 horse 

wer.—F. BONK, South London Boilor Works, Long 

e, Borough, ‘Boilers repaired by practical "bia 
only, 


Bs & rass & Copper - Boiler ‘fubes, 


—MUNT2Z’S AL OOMPANY, LIMITED 
French Walls, near Birmingham.—Manufacturers of 


Solid Drawn Brass and Oopper Boller Tu Con- 
denser Plate and Tubes, Pump Rods, Screw &. 
London Agents CHARLES MOSS & 00., 98, Rood 
sane ee on,E0. 588 


. Portable Steam 


Of HP ENGINE, high class, new, FOR SALE on 
advantageous terms. A 14 HP. PORTABLE STEAM 
ENGINE, excellent, second- dash Pid two 6 ft. pan 
Mortar Milla and a 5 {t. by : in, Saw Table 
complete.—For price, or to y te je y to aaa 
and TEWART, T, Engineers, Banbury, xon, 


(Qomp pound Surface Condon: 


sing MARINE ENGINES FOR SALE; oylinders 

A Ee and 20 in. diamoter by 12in, stroke, fitted with 
yton and Wilson’s patent ciroular balanoed and 
double. rtod slide valves, and link motion reversing 
pei ddress ALEX. WILSON & O0., Vauxhall lron 
Works, Wandsworth Road, London, 8.W. 4948 


ank Locomotives, 4 or 6 
wheels coupled. i tohogabadr and workman- 


ee, to Main Line Engines. App! ee R. & W. 
HORN, Engincors, Newoastle-on- 
See Advertisement, t,page dz, AEA 


Locomotive T: Tank En ngines 


in oe or HU 
OLARKE and Rallwa ound Leeds, Bol: 
Makers of NODC EI ’ PAT UGHT IRON 


PU LLEYB. _ See Illuat Illustrated eee everees page 88, 





| ocomotive Tank E: es for 
Main Line Traffic, Short Line, Collieries, Con 
tractors, ron, Works, Manutetoren, ho from a 
ta) 
Eryines, and speclaliy | adapted to curves and 


be had at short notioo 
HORN, and Oo, Looo- 
manarr’? 


from Meesra, BLAOK, HA 


sotie: Marine, and Stationary Engine Works, 


head-on n-Tyne 1694 
ngines and Boilers for Sale. 


50 HP. Beam Gonaonaing ber ylnest 24 by 48 in, 
2HP. ditto cylinder 183 by 80, with 
Lancashire Boller fitted complete; may be ee work! 
95 HP. Inverted Condensin ,oylinder 184 by 80 y 
new. 20 HP. Horizontal, jacketed, cyl erlé ty 86. 
10 HP. Table, non- condensing cylinder 10 by 18 in. 
3 HP. Vertical Engine and Bollor pompined, good 
condition. Cornish Boller, ft. by a 
12 ft. by é it 6g 


184 
say tested to 90 lb. Cornish Boiler. 
ttings, tested to 100 Ib. 
The above offered very cheap, to clear out oak. 
SPENCER & Co., Melksham Foundry, Melksham, Wilts. 


Mechie hine Tools on Sale.— 


§ in. a sa a i 
a 


Hs as do. do. 
in. Double Ended Punch and Shear, 
in. do. with Angle [ron Shear. 
in. do. with Angle Iron Shear, 


garg Bhear to cut 2 in. square or 4 in, by 1 in. 
ok 

aoe saith Machine sh ft. al with swin ine: 

0. 
De, do. 6 ft, do. do. 
Do. de. 7 ft. do. do. 
Double a Pillar Drill, 2} in, Spindle for 80 in, 
Double Geared Pillar Drill, 2 io. Spindle for 90 in, 
diameter. 


Wheel Outtlng Machine, to out wheels up 60.7 ft. 
diameter, ng, Machina a 


Tt LN Meo Te ee 


wt se + 


\ 
y 
& 


eet 


it 


Ave. 15, 1884. 


Re fae — ene | 
: ne He ara ‘Machine: ft ame | 


ditto ditto, 166. g 
Bin, gente, Hag to 10 In. centro, iding, 
, Lathe ° 
10 in, stroke Blottag Mechine id 
§ in. by din, Punching, Shearing, and 
@, 18 in. aps, to out é in, by ¢in, 
angen. 


ry E Boone & i OO. tog! Engineers’ Tool —— 


mal 


PUBLIOATIONB. 
Mr. HUMBER ON WATER SUPPLY. 


ayant half-bound in Moroooo, price 26 6s. 
ter Supp ly of Cities and 
“TOWNE aes oh Biiea et TREATISE 
ON THE). Vee te HUMBER, A.M. Inst. C.K. 
nad Mont to Ilustrated with Fifty Double 
Plates, Dolberan ouduion and upwards of 250 
Woodcuta, and containing 400 pages of Text, 

“The most systematic and valuable work upon 
water supply hit ae pecans in English, or in any 
other langu oh ees Mane aN Marah 
CROSBY LOCKWOOD & Co., 7, Stationers’ Hall 

Court, London, EC, 


THIRD EDITION, REVISED. 
Just Published, Foap. 8vo, 12s. 6d. leather (postage $d.) 


he Naval Architects and 


SHIPBUILDER’S POCKET-BOOK OF FOR: 
MULZ, RULES AND TABLES, AND MARINE 
ENGINEER'S AND SURVEYOR'S HANDY BOOK 
OF REFERENCE. ane MAOKROW, M. Inat. N.A. 
CROSBY aaa rete & CO, 7 Stationers’ Hall 

Cours. London, "n.6. 


This da sprees 8s. 6d. cloth, or de, leather (postage Me 


A Pocket Book of Coal anc 


SPEED TABLES FOR ENGINEERS AND 
STEAM-USERS. By NELSON FOLEY, author of 
'* Boiler Construction.” 





° 
Ed 


= 


£5 
i g 


Eo 
FE 








CROSBY LOOKWOOD & CO., 7, Stationers’ Hall 
Court, ‘London, E. | Oa 
Just Published, 12mo., és. 6d. cloth (postage 4d.) _ 
es, for 


Mathematical Table 


Trigonometrical, Astronomical, and ‘Nautical 
Caloulations; to which ia prefixed a Treatise on Lo- 
arithmy, By HENRY LAW, M. Inst. C.E. Together 
with a Serios of Tables for Navigation and Nautical 
Astronomy. By Professor J. iy aga New Edition, 
CROSBY KWOOD & Stationers’ Hel 

Court, London, B.C. G 64 


Just published, ampere ni yorion 5g. in paper covers, 
cloth 7 
he Petroleum Industry of 


SOUTHERN RUSSIA. By OH. MARVIN, 
Author of ‘‘Tho Russians at Merv and Horat,” " Ro- 
oonnoltring Oentral Asia,” “The Russlan Campaign 


va Turcomans,” "&eO. (Reprinted from 
neering.) 
fices of ENGINBERING, 36 & 34, Bedford Street, Strand. 
Demy 8vo. Price la., per post, 1la.14d. Illustrated, 


he Story of the Battle of 


PORT SAID. A Chapter in the History of the 
Future. Reprinted from ‘ Enginoering.” Published 
at 85 and 86, Bedford Street, Strand, C., and to be 


a ree 





had at all Bookatalls and N News Agents. 
Just publishod, price 6d., by post 64d. 
Fourth E Edition, ‘adapted tc to the New va 
pecifications as Bases of 
PATENTS. 
By WILLIAM SPENOE, Assoc. Inst. C.E. 
Bold by GEORGE DOWNING, 8, Quality Court. 
__Ohanoery Lane. 
Post Free 7d. 
A Sum Summary of the New 
PATENT ACT, 1888. W. LLOYD WISE 
of Lincoln's Inn Fiolde, Tondeny ember of Council of 
e Institute of Patent "Agents M. Inst. M.E., M. Iron 
and Btoel Inst., Assoc. Inst. O.K., Assoo. Inst. N.A. 
rinted from EXQINBERING. 
London: Offices of ENginerrine, 85 & 86, Bedford 
Street, Strand, ,W.C. ee 9761 
‘Iust Saree price 5s, cloth, 8vo. 
ow to Apply ply for a British 
PATENT under the Patente Act ge aa 
Manual of wi amended Patent Law. By TI 
WILKINS, C.E. 
Published by C. GILBERT, Offices of ENGINERRING, 
36 & 86, Bedford Street, Strand, London, W.0. 5257 


[nginecring Review (Man- 

CHESTER) ; alos, woekly ; price Onc 

Penny.—k. & F N, 16, Charing Cross, London; 

or of all! News Agents. f262 
MISCELLANEOUS. 

heatley Kirk, Price, and 


GOUL Gesu poate) 
MECH ANIOAL VALUE ayerate ELRS, AND 


Albert Chambers Atibert Square, Manchester ; and 
62, Queen Victoria Street, London, E.C. 


Epgizee ineering Firms of Good 
open to admit Aa ghia or aban 

ta are reques communica 
oie sar und Ee Gh ec have numbers of clionts 
tor sashes OOEATLEY KIRK, PRICE, and 
GOUL , 62, Queen Victoria Stroet, London, E. C. 4926 


 sggerpeeules — Gentlemen 





ering concn desirous of entering ote 
octet ho pare numer bon 
niocate ined Eri the w 
fide establishmen to admit such, References 
.—WHBATLEY KIRK se 
Srinin Queen Victoria Btrest, London, B. 









eae 
radford’s Machinery Oils. — 


The best and oh in the ; success- 
i | flip uaa used and po highly spoken of by seoaganaa of 
firms. Users of steam power, before purehas 
Seowinre are invited to apply for pontiys en — 
circulars, and hundreds of bond jside sensoone 
Homerton, Een, E JOHN BRADFORD & BONS, Liverpool. 334 















[“ENGINEERING” SERIES] 





Will shortly be published, 410, price 80a, 
VOL. II. OF 


ELECTRIC ILLUMINATION, 


ILLUSTRATED BY ABOUT 1,600 FIGURES. 
(PARTLY REPRINTED FROM ‘\ ENGINEERING.”) 


BY 


JAMES DREDGE, Dr. M. F. O'REILLY, and H. VIVAREZ. 


EDITED RY 


DREDG E. 


JAMES 


WILL CONTAIN : 
3. Dynamometers. 


THIS VOLUME 


1. Electrical Measurements. 2. Photometry. 


of the Institute of Patent Agents, containing profusely illustrated Abstracts of Specitica- 


tions of all Patents granted in this country from January, 1873, to June, 1882, and having 


reference to Ilectrical matters. 


“ENGINEERING,” 85 AND 36, BEDFORD 
NEW YORK: JOHN WILEY & SONS. 


—_——— Leieeis rs aes 


LONDON : OFFICES OF 





were 





[“ENGINEERING’ SERIES.] 





~ 
ws 





In Two Volumes, Half Morocco, Price £3, Imperial 4to, [lustrated by 176 Plates 
and 205 Engravings in the Toxt. 


RECENT PRACTI CH 


MARINE ENGINEERING 


BY WILLIAM HF. MAW. 


Fee me a re ae 


(Parliallu reprinted from “‘ GNGINERRING.”) 


He Tet ete te 


Amongst the Engines illustrated i in thia work are those of H.M.S., ‘ Devastation,” “Grappler, ’ 
‘* Coquette,” “Rover,” “Tenedos,” ‘ Nelson,” ‘ Satellite,” Conqueror,” | de Boadicea,’ and 
** Bacchanto ;” also those of the 3.8. “ Parisian,” “ City of Richmond,” “‘ Gallia,” °° Richard 
Rush,” “ Mexican,” ‘“‘Ttata,” “Ulf,” “Thorwaldsen,” “* Lord Joffrey, moe Inchrhona,”’ 
“ Aberdeen, ” “ Servia,” Pa Mercator, " * Pennsylvania,’ "6s Wriedrich der lrosse, ” * Dante,” 
** Tsa,” “Moor, ? “ Arizona,” “ Grocian, ie andorer, ” Nov orod,” “ Czar, D “ Assyrian 
Monarch, : “ City of San Francisco,” “ Anthracite, “ Teucor, iS “Partar, noe Normandie,” 
“Staithes, » “ Tiady Torfrida,” and ‘ Isle of Dursey ;” 3? and the Engines of the Paddlo 
Steamers ‘‘ Hohenzollern,”  ‘ Fayoume,” ‘ Mawuna,” ‘ Mount Ktno,” ‘ Princes Marie,” 
Princes Elisabeth,” “Midlothian,” and ‘‘Normandy.” A number of types of Torpedo Boat 
and Steam Launch Engi nes, and various arrangements of edging Machinery and Machinery 
for Submerged Rope and Chain Towagoe are also illustrated and fully described. 





mage 50: 


LONDON: OFFIOKS oF ‘ ENGINERRING,” 85 & 36, Beprorp Srreet, Steann, W.C, 
ua York: Joun Winry & ‘Sons. 


THE “STOW” FLEXIBLE SHAFT. 


FOR IRON, WOOD, & STONE WORKERS, &ec. 
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Tranamits retiis motion in an ficken from motive power, a0 that the power can be 
brought to the work instead of the work to the power. 


BOLLING & LOWE, 2, LAURENCE POUNTNEY HILL, LONDON. 


Representatives of the “ Stow Goenaay. Limited,” for Great Britain and the Continent. 





siti 


4, Recent Dynamos 
and Lamps. With an Appondix compiled by Mr. W. Luovp Wise, Member of Council 


STREET, STRAND, W.C. 


Pe and Cooper, 

STREET, LONDON, 
hy ae 
Kunst Fopr Cota eg poof 





Gor ge H. ‘Firth, Engin 4 


and meronent 25, Piece Hall Yard 


Ronan: jroigines a, Tools, Fitt and, Requisites 
nds for ineers, Gon re, UW 
re &o. Olerk’s Gaa k nginos, bacharers, 





Ale Cha plin & Co., Cran- 


STON HILL ee WORES, GLASGOW, 
Patentees and -Sole Manufacturors of CHAP LINS 
PATENT STEAM CRANES, HOISTS, LOCOMOTIVES 
and other Engines and Bollers.—London House : G3, 
Queen Victoria Btroct, London, E.C. 247) 


M": J. H. Rimbault, ] Engraver 
“ Engineoring,” “Tron, " “The Steam- 


ship,” ‘ 80, Malden Lane, Coveut Garden, wed 
Private orde orders ] promptly oxecuted. 


a i ae ae nn ERR 


Water Power.—New Scien 


OF WORKING. 6168 
EXtTENAIVELY APPLIED TO WITRELA AND TURBINES, 
HB. J. I. KING, STROUD, GLOUCESTERSHIRE, 





[penns Patent Straight Full- 


WAY HIGH-PRESSURE VALVES, for 8team, 
Water, _ &o. For list and terms, apply to 
T. H. P. DENNIS & CO , Ohelinaford, 
London Offico—Mansion House Ruildings, E.C. 
AGENTS: Glasgow—H. Bannerr & Co., 181, Hope St. 
Livery. ond. 


y00L-—RANAOMK & MARSHALL, 172, Scotland 
Nottingham—Nuw & Co., Clumber Street. 
_ Lseds—W, Hreton & SON, Hunslet Lane. 6004 


yrawings, Plans, Tracings, 
&o., oxecuted with Accuracy and atch, cn 
moderate terms, by MESSER and THORP , Mecha- 


nical and General Draughtemen, 8, Quality Court, 
Chancery Lane, W.C. 604 
Mw and T. are thoroughly practical Engineers. 


THE STAFFORDSHIRE 


Wheel and Axle Company, 


LIMITED, 

Manufacturers of MANSELL WOOD WHEELS, 
RAILWAY CARRIAGE and WAGON WHEELS and 
AXLES of every description. 
HAMMERED USES AND OTHER FORGINGS, 

SPRING HILL, BIRMINGHAM. 4680 





auxhall Donkey Pumps.— 


Purchasers on the Continent are cautioned 
against servile imitations of these well-known Pumps, 
now belng manufactured in Germany. Orders should 
be given throurh our accredited Agenta, or sont direct 
to eur works. Al) sizes are in stock, ready for im 
mediate delivery. —ALEXANDER WILSON and CO., 
Vauxhall lron Works, Wandsworth load, London. 


o Railway Contractors, En- 


GINEERS and Othets, re ale to ship very 
large packages to any part of the 
The steamer! Engineer" (with the largest hatchway 
in the World), and othor suitable steam and sailing 
tonnage; all of light draught.—For Freight an 
Insurance Estimates, apply to the Agents: 
4963 


GOODYEAR & CO., Liverpool ; 
HENRY HEAD & (O., London and Manchostor ; 
TATHAM & CO., 0, Gracechurch Street, London, F.C. 
M idland Railway Carriage 
AND WAGON COMPANY, Limited, ABBEY 
WORKS, SHREWSBURY, & DIRMINGHAM. 
Manufacturers of RAILWAY CARRIAGES, TRAM 
CARS, and WAGONS of every doscription, for Cash, 
Deferred Payment over a series of years, or on hire. 
RAILWAY WHEELS and AXLES, AXLE BOXES 
WROUGHT IRON BUFFERS, and FORGINGS an 
QASTINGS made to any Pattern, Specification, or 


Drawing. Buildors of the Portrush Electric Tramcara 
D. N. ARNOLD, General @anager, 501° 


[the » Ashbury Railway Carriage 


AND IRON COMPANY (Limited) 
nshaw, Manchester, 

Manufacturers of every description of 
RAILWAY CAKRIAGES D WAGONS, TRAM 
WAY CARS, RAILWAY IRONWORK, Carriage 
and Wagon Wheels Axles, Iron Roofing Girders, 
Turntabics, Water Columns, Water Tanks, Pumps, 
Travelling and Fixed Cranes, Switches, Cronaings 
&c. &c. Wagons bullt for Cash, or for doterred 
Payment.— London Office : 28 28, Queen Btrect, F.C, 610 


[the F Burham Brick, Lime, and 


CEMENT COMPANY, LIMITED 
NICHOLAS LANE, LOMBARD STREET, E.C. 
LONDON Dxpots: 

BURHAM WHARF, BELVEDERE ROAD, 
LAMBETH, 8.E., VICTORIA a ow AND DRAW 
DOOK, NINE ELMS, 
GALT BRICKS, Qornice Tiles alee Tubes, Quolna, 
Chimnoy Pots, Drain Pi 108, &O, oer Medway 
Lime, fresh from the mpany’s Kilns, delivered in 
barge-loads alongside or by the van- -load, &:., from 
the Company’s Dopot. Plastor of Paris, PORTLAND 
SHEPPY, and ROMAN CEMENTS, aa manufactu 
at the Company's Works, Burham, on the banks of 
the River Medway, and at Murston, near Sitting- 
bapa pent 
Bricks, Tiles, &., of ques a made to order. 
GREAT CULAND CLIFF HYDRAULIC LIME. 
This Lime is N pol! hydiaulic, of groat strongth 
and tenacity, It neta readily under water, and becomes 
very hard in a short time. 
PARR AND S8TRONG’S PATENT COMBINATION 
(See Buddder, May 16th, 1868). 
The Burham Brick, Limo, and Coment Company, 
having been appe! tnted sole manufacturers, are pre- 
Ligh to Supply Tubes tor the Cellular Walls, &, 
Prices an rticulara forwarded on a Rone 
PETHER’S PATENT DIAPER ih 
manufactured on Ny by the Burham Brick, Lime and 
A t variety Pap fermen eager red for dia 
great variety of designs are prepa or 
, string courses, circular columns, i 
heads, ko. ., to bo soon at their London Depét, 620 













_W ENGINEERING. Aue. 15, 1884. 
be_,Motropolitan, Railway GREAVES'S BLUB LIAS LIME/ROBERT MIDDLETON, | === 


OARRIAGE & WAGON COMPANY Cee’ 




















ley Works, Birmingham, Successors LAND OCEMEN 

Jovard Waunw and Bo, Manuisrare of allway eon Sheepscar Foundry, LEEDS, llison Bros., Patent Agents 

ert freien ee et Mis | GREAVES, BULL & LAKIN > 2 Ca ee CT EEE 
ILWAY CARRIAGES and WAGONS bullt for | Deliver the above and Roman and Lias Cements to | Messrs. j ; slontal Foreign Patents obtained. Searches 

CABH. or UPON DEFERRED PAYMENTS EX. aay: past ‘of ‘London hy boat. Fall OF carts and'to M John Bingley & Co., Harper St., Leeds. Coton pan foreign Patenta beained. | Geardhes 


TENDING over a SERIES of YEARS. eve rt of the kingdom by rail and boat direct 
A large number of OOAL, IRONSTONE, BAL from ¢ Feit 


LAST, and o ogialgr no oo pole oe i Stockton, Wilmoote, and Harbury Works, 


Bingley's “Special” raise 


PACKING PRESS| Patents Mr EB. Alex. 


SMMINGHAM, Chief Offices: WARWICK. cal experience in nt matters, under: 
Branch Wagon Works—East Moons, Cann? | Depots: WORCESTER WHARF, BIRMINGHAM. For small warchours, — | Jere cil bosiness' eonmeatod Pato BRITISH, COLO- 
and Gamat Easrsan RalLway, Parsxsonovae. 18, SOUTH WHARF, PADDINGTON, W. 6170 WILL STAND ON ANY FLOOR. | NIAL, and FOREIGN PATENTS, and KEGISTRA- 
London Offlces—-No. 85, Gracrcnunce Srazart. TION ‘of DESIGNS and TRADE MARES at moderate 





p ACKING & BALING sulldinge, it eg for PATENTS, 86, ame 


PRESSES Brver and Jensen continue 
Of various sizes in Stock. to transact business connected with latents and 


_——___-__ |THE RAILWAY SLEEPER 
Tire Walter C. Church En- SUPPLY COMPANY, 


that Yarioun Infringrmenta of thelr Patenta Noe. 668 aan as 

v. n ments o eir Paten 

of 1672; 2460 of 1872 806 of 1872; 266 of 1880; and | Oreosoting Works & Saw Mills, ! 

476 of 1882, ae taken place, Hereby Givo Notios that ; . SCREW PRESSES Chancery Lane, London. 
tog the coon pee gs will be taken againet all persone in- HENDON DOCK, ‘SUNDERLAND; ror 


ght by the manufacture or use of ay Of every desoription. M WS) ] ‘aaa 
o Patented Improvements, or any of | A LEX ANDRA DOCK, GRIMSBY ; | Hydraulic Presses for Finishers, Leather Dressers, atents—Mr. 1 1am 





rations at most moderate charges. INVENTORS’ 
UAL post free. Established 1844 —Uffices: 88 














nes in which 
them are employed, and which engines have been, or 
: AND Wool, Cotton, and Hay Packers, Tobacco Manutac- BROOKES, Assoc. anes, O.E., Fell. Inst. P.A. } 
ae re eee eres tet elas eee VICTORIA DOCK, HULL. turors, Broware, Papor Makers, Printers, Whecls and | established more than 30 years, — BI TIS H, 
The WALTER C, CHURCH ENGINEERING C0., Axles, Oliveand Castor Qll, Stearine, Tar Distillers, &o. Oe and FOREIGN om, W.0. AGENCY, 
10, London Street, penahiarel Btrest, LIMITED, | For prices apply ” the Head Office, 17, Srecsehuich Hydraulic Pumps for Hand, Belt, or Steam Power Bp Ald te Cpeneery Peuetee eens Lender: =. sd 
London E.C., 14th Jan 4870 street, London. Hydraulic Leathers of all vizes, Hoista, Lifts. 5128 Ter 
Peri oes pee ee o Inventors. — Harris and 











MILLS, Patent Agents, 28, Southampton aul: 
ing», London, W. C., Established 1866—many yoars 
viously with the late W Carpmael—UN DERT KE 
all BUSINESS connected with patente for inventions 





sl BORED EDWIN 













Gooey TUBE WELLS ie he a Eve ee 
7) countries : 40 
‘ag w yi ~ WEST GROVE WORKS, Attendance in the provinces at modorate te charges. 4737 
LOM: ally meat Dae wells caally ELAL IE AX, nventors Patent Right Agso- 
Manufacturera of CIATION, Limited.—Established forthe purpose 


deepened by thia aystem, and 
surface contamination effev- 
tually exoluded, 


of obtaining British, Foreign, and Qolorial Patents 


W RO U G H i W E L D E D, under compotont Scientific and Legal advicu. Dealyna 


and Trade Marka registered. Landbook of now Patent 


Be —e | 4 AND Law gratis. For plematon acaes ae 

a Hey MBROS 6028 
. = fgg DRIVEN TUBE WELLS 1 RIVETED 31, Cookspur Strect, London, 8.W." ” “Managor. | 
(ow pate YOR Sau & Lanon Burrises, a phil ps and Leigh, Envinec Ts 
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BORINGS FOR HYDRAULIC LIFTS. 
BORING TOOLS, PUMPS, &e. 
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ca Mhe Patents and De esigns 


WROUGHT WELDED AND RIVETED PROTECTION SOCIETY.—The attontion of 
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LONDON, 8.E. isu PARIS EXHIBITION, 1878. soo aeeag Law, 1868,— 
ene ew Latent Law, 1883.— 
Taree EO'V El ihe Illuetrated “Price Liste on application: N Just Published, 6th Edition, entirely revi 


of the Handbook of Patent = in plain English. “ 
W. P. THOMPSON, F. Inet. P. ritish Law 


— ore CocnRAN & CoRR BiRKENHEAD. = sees fae 


a yf Hy yw na 
Jalal ‘Assesvos ComPounp, gerne Foreign, and Met re tent 
description of business Patent 


4 il: me > for Inventions. “A aim connected with Levee pest. 
. | EEE 





nay 3 
a A 

“ys “as 

yf ae ty ae on 


ha 
4 te af. am i 
the. a 14 
Se ya | are 4 ' 
¥ « - 


<a 


m Established 1 
4 : Poker typo, pera. 
4 ey Wes ne | ¢ 
hs Pteetiat 





HONE : Pett tN cee asle tigi Gas TEA: ) Neen 


Frsennanscnt teen om taen tas inth Mhadithh antidAdidindiiebe detuned 





rai PN alls 


i 


a Ramm 


YANN 


Ae etonpcain, 2! 1.3 eG 
a “, . 
spokes st 


ew rs vse : 
o— a" oe oe i 
t 
at 


epee te rp rt bein ner y nigel 
Ma ge &p. 


MOWEOTdde uo SYST] eoLIg PUL HST] yo0I3g 





PATENT VERTICAL 


MULTITUBULAR BOILERS — 


an <7 S ht under great pressure. Th 
ate was Beatine cos Secaes a renewed at will, without a iikonl raisoy: 


‘te body Een elvear breaking the pipe jolnte 
© the price ia only that of an y gua-metal 
valve, they will last very much longer. 


B. RHODES, .. 


240, BOW ROAD, LONDON, E. 
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“With the Number of July 18th was issued a Special Supplement, containing a Classified Index of f the current Advertisers 
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J.& E. HALL'S COLD DRY AIR MACHINES 


(PA TENE ) 


FOR PRESERVING FOOD, &., ON BOARD SHIP AND ON LAND. 


MACHINES CAN BE SEEN IN OPERATION AT THE 


INTERNATIONAL HEALTH EXHIBITION, STAND No. 1255, MACHINERY IN MOTION, WEST ANNEXE. 


tate —_ 


DARTFORD IRON WORKS, KENT: and 23, ST. SWITHIN'’S LANE, E.C. 
WwIriRE ROoOFrPE MAHERS FTO TEE ADMIRALTY. 
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BULLIVANT & COMPANY, 


Patent Steel and Tron Wire Rope Makers, 
ge! Ropes of Special Strength & Make forTramways, Inclines,Collieries,Mines,Steam Ploughs & Bridge Work 


MESSRS. BULLIVANT & CO. ARE PREPARED TO MAKE ROPES OF 1,200 TONS BREAKING STRAIN ON THE SINGLE PART. 


BULLIVANTS PATENT FLEXIBLE STEEL WIRE ROPE. 


This Rope is exceedingly pliable, and can be worked round drums or pulleys ae per safety and without injury to the Rope) only six times in diameter the circumference 
» Rope used. ® 5075 
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CHIEF OFFICE: 7a, MARI LAMNMEH, LONDON, H.C. WORKS: ‘MILIAW ALE, LONDON, E. 















SHEAF IRONWORKS, LINCOLN, 


And 20, BUDGE ROW, LONDON, E.C. itt tneg, 
BANE ACI REE OF 4 — re 2 is vimrguw: 
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AMSTERDAM INTERNATIONAL EXHIBITION, 1883. COMPOUND SKAI-FIARD ENUINKS 
THE DIPLOMA OF HONOUR, CALCUTTA 
EXHIBITION. 


» Firat Class Certificates 
nnd % told Medals, 

Y frst Chess Certiticates 

und 2 Suver Medals. 











MACHINERY. as ‘00 Gurepino MILLA. CRNTRIFUGAL Pups, BUNING! MSCINEEET: lo aaa 
Braun Turasmixe Ma , Catalogues, ee of the above and other SPECIAL MANUFACTURES on application. S01 





The Best Machinery for making OASKS and BARRELS of every kind oan be obtained only of the 
PATEMENMES £20 SOLE MANMUPTACTUREIRNS, 






| Mea ead Rounding Machine. 













Stave Jointer. " “Trust 2 ‘Machine, ; "Chiming & Crozing ig Machine. a _ Head d Jointer, = Head Plan ng achine. 
FOR WHICH A GOLD MEDAL HAS JUST BEEN AWARDED AT THE FISHERIES EXHIBITION. 


= ee es 


A. RANSOME &'CO., STANLEY WORKS, CHELSEA. 


sede sade aticoess of A. Ransomes & Oo,’s Oask and Barrel Machines having caused them to be copied by other Engineers, Purchasers 
lvised to ascertain that any any Oooperage Machines they may be pence oom bad not ta lh wn aloe of A. BR. & Oo.'s Patents, — 1068 
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Noto.-: Wo have no connection with any Firm of Agenta in Manchester trading 
under a Komewhat sinilar name. All coumauaiieatiaus rolating to Kichardy' 
Patant Wood-cutting Machines should be addresed to us, 


= i 
eam] ATLANTIC WORKS, BROADHEATH, nen MANCHESTER ae 


OF HIGHKSY CLASS AND OF ALL DESORIPTIONS, OAS en Ee Hp ak e 
\ . - Se st q 7 a a 


= London Show Rooms & Offices : 23 & 24, Whitecross St, #0, : a ae ae 


Mm Foun demnae ai i 
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WOOD-CUTTING MACHINERY ae 
PARTICULARS AND = pct 


HAROLD SANDS, EAGLE WORKS, POPHAM ST., LEENSIDE, NOTTINGHAM. 


JAMES GOODWIN. & C° _ 


_ lrontaunoers, Bridge Builders, Engineers, & Boiler Maker S, 
at Iron’ Chai MOTHERWELL nEAR GLASGOW. 


Cast fron Chairs, 





SOLE MAKERS OF 
HOPE'S PATENT 








Cast Iron Sleepers, g 
COLUMNS, § ill ba Ls Me one age i — alias tone Breakers, 
TANKS, | <Sqeiens lteter II eta Foundie alo a 

oar wore ‘ = mee EN at, - ae oes ee ; te. : cs ae i 
Ingot Moulds, and an: | re? ane 9s a s Sef ot Le ens ° Ardrossan, Ayrshire, 
General Castings, eo ~-. “ha Sau rea ot LSE pet Me TOO Johnstone, Renfrewshire, 
etic eS es 
VIADUCT AT HIGH BLANTYRE, CALEDONIAN | RAILWAY, _ LENGTH, 780 FEET. Enncren 1982, b274 


MAKERS OF IRON ROOFING AND ( GENERAL STRUCTURAL WORK. 





BRIDGE FOUNDATION CYLINDERS 


THE STOCKTON FORGE CO. 
STOORTON-ON-TRES. 





_ Make o Speciality of this this Work, turning out over 10 tons per woek; also large Quantities of Railway Shain 





Mave the largent Mook in Ragland of Weli-Acting Gilde and Screw Cutting Lathes, Rodin) Wall, Vertical, Drilliog Machines Shaping, Sreving | 
Punching and Ghearing aad Pinte Bending Machines, Steam Hammers, Horisontal and ca at Reach Deiling Mechiown 8 — 


ILLUSTRATED LISTS ON -APPLTOATION,  QUOTATION® FOR SPROIAL TOOLS, 
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Patents 21.835) wy N 
FIREPROOF 












tee ee, re 
. stake = ee Gca em setae 


‘His is the O NL Y PAINT which has successfully stood the test of PUBLIC EXPERIMENTS. 
Similar trials to demonstrate that Woodwork coated with it will offer an effectual resistance to flames were made, 


with results equally successful to those shown in the engravings, on the following occasions :— 


LONDON (Crystal Palace)—Before the Lord Mayor and distinguished company, January, 1882. 8 OLM— , . i 
LONDON Ove Pimesh. Beles the laitncs craks gui ma sil ae , Elta raat Omid TOC M—In the presence of the King of Sweden, Prince Karl and Suite; also Captain Halsten, Chief 


fF : 
Aiculincla, ote, “Jase, H uae @ ; Representatives of the Army, Admiralty, State Railways, and Municipal Authorities, 
LONDON epsom Bhs, oath 1882, : 
LONDON (International Fisheries Exhibition)—By invitation of the Executive Cominittee of the Exhibition | AMBTBRDAM—DBetore the Minister of State and Municipal Authoritios, August, 1883, 


three times, February and March, 1888. Witnessed by M.R.M. the Prince of Wales, the Speaker and | And at various times before the Lord Provosts and istrates of Edinburgh and Glasgow, and the Mayors 
Members of both Houses of Parllamont, and ovor 100 Represengatives of the Press. and Corporations of Manchester, Liverpool, Sie inehen. Btratford-on-Avon, and other towns. ? 


From THE TIMES, January 16, 1882. 
LONDON, AUCUST 1882. 


‘* These rosults aro highly watisfactory, and fully demonstrate the value of the 
P U R [L ms F Y P F R M F IN T S Aabestoe Paint au a fire-rosiating medium in respect of its application to theatrical 
¢ : stages and effects, or, in favt, to any other structures or their fittings.” 


7 yOe ae THE TIMES, in referring, on Februa 8, 1883, to the late Great International op 2 ol oe oo ie an CIet 
— BEFORE r HE FIR E Fisheries Exhibition, sald :— vase A a E R af HE F | RE 
PAINTED WITH PPONTED WITH ASBESTOS “This is a precaution which the fear of fire renders evidently necessary, but the i PAINTED WITH — _PAINTED WITH ASHE 5TQ% 


oo Bs neaaateas bee Ss eats es Exhibition bulldings will, of course, be carefully watched and guarded, and will, o ee ; . 
A eA ARERR UUMEAA RES $= morenver, be thormughly coated by the United "“Asbeatos Company with their non. (OLZaO NESS a or an Na Rl ee 
. er om tafammable paint, @ composition which, as war shown yeaterday, to those who 
ae visited the ground, enables a commun wooden shed to resitt the eforts af flaming 
shavings and petroleum," 


From the STANDARD, May lth, 1884. 

‘* The natural antagoniam between fire and water was exemplified on Saturday 
mornjng in a more usual phase, Fortunately, aves to the diffaulty of Igniting 
the Asbastos-painted walls, tho fire was put out hy the aid of a portable enine in 
five ininutes from its discovery, It is not desirable to have any repetition of such 
testa of the fire-proof qualifications of the Paint ; but it is satisfactory to know it 
has {n this instance kept ita charactor free from reproach.” 


7 er i 


From the DAILY CHRONICLE, May 19th, 1881. 
“Fins at THE HeautH EXuisition.--On Saturday morning a fire broke out at oA 
one of the exhibitor’s etanda in the contra! annexe which rans parallel with the MG mene 
allery In which the opening ceremony took . The fire, which was confined naa , 
fo the atand whero it originated, was specdily extinguished, the uninflammable 
Paint with which the wooden wall 
the progrees of the flames.” 
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sof the building are coated effectually barring 








From the DAILY TELEGRAPH, May 10th, 1684. aeons. capaho am a = — 
hy Dae a ™ ae EXH palit elt et Saturday prune fu pag out yy - : 
at one of the exhibitor's stands in the oontral annexe of the Hoalth Exhibition. : Oe 
ane Do hein war confined to the stand where it originated, wan speedily ex- PE TROLEUM ALSO WAS UScD IN 
ngu ; q C PRECTH 
N.B.—The Paint attacked by tho fire had bcon exposed to the wear and tear of i HE Ad BE STO PAI NTE D STR UCT IRE 
aver alx months. 
HUNDREDS OF BQUALLY FAVOURABLE PRESS NOTICES 
——- IMPORTANT TESTIMONIALS, -— 
INTERNATIONAL Finiikaigs Exuipition, 8, Kensington, Jondon, §.W., 19th November, 1883. CrvataL Pauack Cu., Crystal Palace, §.E., 18th June, 1884. 
Doar Sirs,—With further reference to your letter of the 10th inst., I beg to Inform you that] have duly Dear Sirs,—In anewor to your letter of the 22nd nitinio, I have to atate that the Aahestos Patent Fire-proof 
Jaid the same before my Committee, and J aim directed by them to cxpress to you their ontire satisfaction | Paint applied hy your Company two-and-a-half years ago to the woodwork of the Great Stage of the Crystal 
with the way In which your paint has stood the exposure to the weather, and the wear and tear of six monthn, | Palace ls, to all a earanoe, as good and sound aa who first put on; and although, fortunately, it haa not 
though happily the qualities which you claim for it, and which the Committee have every reason to bolieve | been put to a practical test, ] have reavon to hulicvo, from exporimenta which have been mado, that the Paint 
exiat from the teste which thoy witnessed previous to the opening of the Exhibition, were not called into | has not cet | of its fire-realeting qualities.—Yours faithfully, _ WM. GARDINER, Secretary, 




















requisition.—I am, dear Sirs, yours faithfully, E. CUNLIFFE OWEN, Secrctary. The United Asheatus Company, Limited, 
Mewars, the United Asbestos Company, Limited. Pee a —_ 
From H.M. Insrgororn oF Exr.ostves, Home Office, May 26th, 1882 :— Amongst the numerous buildings which have been wholly or partially protected 
‘1 have no doubt that the Patent Fire-proof Paint will be of great value in preventing the spread of fire with this Paint we may mention— 
in wooden huildings.” nx _ GREAT INTERNATIONAL FISHERIES EXHIBITION BUILDINGS (over 70 tons of paint were used on 
° these buildings, und they were insured at a reduction of 50 per cent. in consequence). 
From the Szcrerary oF Sratx ror InpiA, Sept. 19th, 1882 :— HOUSES OF PARLIAMENT, Westminster. RESIDENCE OF H.R.H. PRINCE OF WALES, Sandringham. 
“] have to inform you that the samples of Paint which you have wont in have been satisfactorily THE BRITISH MUSEUM. THE SOUTH KENSINGTON MUSECM. 
tested." HAMPTON COURT PALACE. ROYAL ITALIAN OPERA, Covont Garden. 
oe jay 188 STAGE OF SHAKESPEARE MEMORIAL THEATRE, Stratford-on-Avon, 
Rovab ITALLAN Orr, Covent Gardon, London, b a$ 19th, 4, THE BOROUGH LUNATIO ASYLUM, Birmingham, CURZON HALL STABLES, Birmingham. 
Dear Sir,—In answer to your inguiries, I beg to say that I have read the uccounts in varlous newspapors | " “CANVAS BCREENS at the CRYSTAL PALACE, Sydenham, ALHAMBRA THEATRE ROYAL. 
of the late fire at the Stadt font) a oes rae the ier hel ta I seen - A dap aha : Billets WALKER'S AMMUNITION SHEDS, Birmingham. 
accounts that certain fire-resisting 4 a were in use at tho Theatre, 0 : : 
wht it ht to make a further test of the Fireproof Asbeatos Paint supplied by your Company 
Deni taece in the he nning of 1882 with which all woodwork tn the vicinity of the etage was painted, SPECIALLY RECOMMENDED FOR WOODEN BUILDINGS 


: ‘ Of every description, especially Cotton Mills, Factories, Warchouses, and for fire-prooting the underside of 
With this view I had ha rie of Se er ee die cad leit tree ice cae ina Te Paint onl thas ane floors, stairs, hoists, &c., which, aga rule, carry the flanios. Timber should be dry when the Paint ix applied, 
the wood placed In a sd ay sumed immediately, but the painted part remained comparatively uninjured, | #24 outside work done, if possible, in flne weather, so that the Paint may dry and set hard, which it dovs very 
pare ore thet ec aliniine seule wal the caso at the eosalit fire at the Health Exhibition, where the Rabetas quickly ° third Paint ie in all cages sent out ready Jor use, with necessary instructions, and ran be applied by 
Paint appears to have entirely stopped the progross of the fire, It appears from the various accounta that  ordinery workmen. 


7 | * * ’ 
nono of your material was used at tho Vienna Theatre, and I should Ga Bed to learn from you that such is | PRICE 38s, per cwt., grey or stone colour 3 other colours, 45s, per ewt , f.o.h, London, 
I am, Sirs, yours vory faithfully, Signed) ERNEST GYK, Managing Director. ; : ; ‘ , 
te The United Aatoatae Company: Limited, 161, Queen Victoria Strest, E.O. | Hull, Liverpool, Bristol, or Glasgow, in 5 ewt, lots. Packages cost price. Cush or London 


N.B.—Thie Company’s Paint was not used ou any part of the Stadt Theatre. {reference should accompany foreign orders. 





IMPORT AWE .— this Company was the first to make and introduce Asbestos Fireproof Paints to the public. The process of 
manufacture was patented, but as in the case of all valuable inventions, compositions, similar in name but greatly inferior in quality and value, are 
being foisted on the public, and as instances have recently come under our notice where loss and disappéintment have resulted therefrom, buyers who want 
the genuine article should, particularly when ordering through merchants, specify our brand. 


For ironwork, Bridges, Stations, and General Ontside 
PAINTING, are invaluable. They havo been proved to withstand the 
action of foul atmospheres, sulphur, gases, smoke, steam, &., better than 
any paint known, and after lengthened trials in exposed poco are now 

citted for gencral outside painting by the leading Ra ney Companies, 


A S B E S Saal ‘eet a L / \ N | S Being 26 per cent. lighter, theae Paints arc no dearer than ordinary paints, 


i , LLBOARD and ITALTAN ASBESTOS and INDIARUBBER WOVEN SHEETING. 
oe ABE ant RINGS hig prey "| TE cies ainaton Patent Woven HP. (iland Packing, New Italian Asbestos Rolled Cloth Packing, with 
Indiarubber Core (strongly recommended), and every description of Asbestos (roods. 


SPECIFY UNITED ASBESTOS COMPANY'S “SALAMANDER” BRAND. 
“SALAMANDER” = NEW ILLUSTRATED CATALOGUE ON APPLICATION, SRE OER 
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\The UNITED ASBESTOS Co, 


LIME TED, 


-{61, QUEEN VICTORIA STREET, LONDON, EC.“ 


a. 
i oT 4+ ia , 


. LIVERPOOL : BIRMINGHAM: =|. GLASGOW: 
88, OO GHESTER scr. 47, sole JOHN STREET. | OLEMENT STREET. | 62, 8ST. ENOOH SQUARE, .:. 
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so ( GLASGOW—S5, ROBERTSON STREET. 
= \ LONDON—126, BISHOPSGATE STREET, WITHIN. 
= MANCHESTER—12, LANCASTER AVENUE. 


GEORGE MACLELLAN & CO, | Sa RE TE rom 


GLASGOW. RUBBER WORKS, GLASGOW. ea \ SUNDERLAND—6, Tavistock Place, Borough Rd. 
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WROUGET IROOM 


DRIVING PULLEYS 


IC UDRES 
SP QUEEN | 


LEATHER BELTING. | “J \ rey 





ABERDEEN, 


AKE THE 


Original and Sole Makers 


J.O. R. OKBS, I1.1.M.51., 
_____89, QUEEN VICTORIA N VICTORIA ST., Lt LONDON, EC, °° 


ae conemmtees 








OF THE VO HN Ww BRiTsEe & BON Ss, 
CELEBRATED Fee dea Lan tains tae | 
OAK TANNED AND GREEN PICKING BANDS, 


White Ox and Turse Hide, White Calf, Drown Leather and Fiat. eons aa Flap Lasthers, 


4 ress PARK R ROAD» LEATHER WORKS, BINGLEY, YORKSHIRE, _ 
he ns ile Ne fey 
art wor™ H.P, SKIDMORE. “2 at 


MANUFACTURER OF 
ere. a is dn wast TR i i nk ralrtarn at ae ne ss ee 
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Owing to inferior makes having been 
STAMPED with the word Vaucher 
in imitation of our Hose, we 
have registered a 


NEW TRADE MARK, 


And hereby call attention to 
the fact that the 


GENUINE VAUCHER 
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i Machiner and Hardware Company, Limited 


147, QUEEN VICTORIA STREET, LONDON, E.C. 














<a VERY LOW IN PRICE, v 
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wil! in future be SIMPLE, STRONG, Horizontal High Pressure Steam Engines 
AND DURABLE. Nomi- | Crlinder | ‘Bian, .] 7 Noml-) Cylindor | Diam." 
Stamped every 80 ft. Hi. | sitoke, | Wheel)" | HP. | stroke, | Whee 





HA 


ane. ares Sc: Prices f.0.r. Manvheatar. 
TO BE SEEN IN OUR SHOW ROOMS AT ABOVE ADDRESS, _ 


with our stamp, thus— b ae | ao) ao] oo 44 0 38 5 6/115 10 
| 7 | 816 | 6 0 | 7 lol 24 | 1b, 30) 8 B | 4B 0 
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PATENT. 


AND WE WARN OUR FRIENDS 
AGAINST IMITATIONS. 
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AND CO., 7 ; 7m _* si 6! 8 mj a 15 5 | 16 | 18 [20np| 
iM wires SBA SAY BENS Ble toa Gas FSRiga ates aT creas 
Aber deen all ont OSG, a asa | TABLR , Will take Price, | PRIOR Lists « and COMPLETE CATALOGUES on application 
416 01 | inches, Saw diam. d, | The various sizes of these retaapr eon Machines, spices w Benches, and 
Lain Alcea d Se eeakee brn. Ge ate ac 610 0, ‘aby 2s = 2tin. iv 10 0 a few sizes of the Engines aro invariably 
esos 6 ,, 28} in. 0 0 0 
LONDON WAREHOUSE: mie0 | eee aa ae ae IN STOcK 
: 810 6) 2 ein, ee 0 
FAD STREET. E.C alae] at THE M°CHINERY AND poi ae bl | 
48, BR A gee 18 5 0 147, Quean Victoria 8 iiooach inca ae | ) 
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CARRICK & RITOHIE 


Wartrley Enginssting Works, 
_ RAEDINSURGH, 
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or ‘Maxana or 
sc and Hand {FOR PABT|OULARS FOR PARTICULARS 
DERRICK an TINES | APPLY TO APPLY TO 


Wharf Cranes, Overhead 

Travelling Cranes Nor Band . 

en rorets Foren e Holst- im 
ng Engines, &c, 4268 





A |BODMER & JONES, Casrwooo wovse, LONDON, E.0 


=". W'. oe 7 nn neem 
DRON & LAWSON, aay ae Tool Works, GLASGOW. 


AIR COMPRESSOR 


FOR ALL PURPOSES. 









Pros Lists On 
APPLICATION, 


Prion Lista ON 
APPLICATION, 





MAKERS OF ALL KINDS OF MACHINE TOOLS FOR ENGINEERS, SHIPBUILDERS, &c. 
pecialities: Screwing Machines, Taps, and Hand Ducane " aratus. 
Role "fe Makers in this Country during ¢ ¢ currency of the Patent of DUDGEON' TUBE EXP ANDERS. 460 
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neeree as: 


The Cheapest CONTINUOUS CURRENT DYNAMOS in the Market) 


BE SEEN yore AT HEALTH EXHIBITION. 
Price -. No. oo 


"  &57 (No. 3). 


GERARD & CO. Limited, 82, , ation dada E. C. 
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MAWLAM'S PATENT RAILWAY TRUCK COUPLER, 


i i nh —~ 


Prize Medals at the Alexandra Palace 
i] wie in Industrial Exhibition, 1880, and 
re tal My eee Exhibition, 1882, 

Wi 
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For coupling and un- 
coupling Railway 
Trucka without the 
workman using it 
buing required to go 
between the Trucks, 
It necessitates no ai- 
\ teration whatever 1% 
aN the vupli 
S Vhains. By ita means 
\ one or both of the 
Ss Coupling Chitusa tay 
z ln attached, and the 
: a Chains when ie 
= re Jed may also be 
ooked backon to their 
pea toabeite ui 

" Some hundreds none 
mtn uae by the N. 

Co., & other Rathoay 
Companien, 

By its uso the work 
ja more rapidly ae: 
compliched and with- 
out the danger to life 
which (in fly shunting 
expecially ia incurred 


PRICES AND TESTIMONIALS MAY BE HAD ON APPLICATION TO ne coupe 


ROBERT ROGER & Co., Engineers, 


“STOCKTON IRON FOUNDRY " STOCKTON-ON-TEES. 
Who are me Sole Licensves and Manufacturers. sat) 


SPECIALITY 


LATHES. 


SMITH & WILSHAW, 
HALIFAX, ENGLAND 
Makers of all kinds of 

i Improved Self-Acting, Sliding, 
and Screw Cutting Lathes, 


For Foot 0 Foot or Pow Power, ned 


PATENT EXPANDING MANDRELS| = 


MANDREL is bolt Lathe Fane Plate, and the work, auch as pulleys, can be 
yaoi on it and onioved: when finished, without carrying the Man dre, 


Driving work on.Mandrela and the consequent breakages are Saas 


EXPANDING MANDRELS 


have been in Beene a for Two years, 
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GLORGE SCOTT & SON, ENGINEERS, 
44, CHRIRTIAN BTRERT, LONDON, FE. 6216 





















Semen LATHES, MILLING & WHEEL- 
CUTTING MACHINES. 


Sizes, to hold from } in, to 6 in. 


———— | ; 


AGRIOULTURAL 





————— SS ewe > ens eee 


H. B. BARLOW & -CO., “ENGINEERS, 
 Cornbrook Works, Manchester. 


VOJACEK'S PATENT RAIL BENDER 


LANWOASTEER é ToONGeH, 
eos | Engineers and Brasefounders, PENDLETON, near MANCHESTER, Patentees and Sole Makers, 





a T L ot hy 
CENTRIFUGAL PUMPS 


PUMPING ENGINES, 


For Docks, Circulatin Purposes, 
Salvage Work Pee. 


The cheapest and most Efiicient Pump in the Market 
Fram Noweest and moat Improved Patterns. 


Bpectanitima: Centrifuge) Pumps, Baking Machi- 
nery, Leather Dressing alachinery, Hydraul C Presses 
and Pum mp, Hydraulic 2 Oe Accumulators, Hy- 
draulic Rivetters, Lifte of all k 


DRYSDALE & CO., 


BON ACCORD ENGINE WORKS, 
GELASGaaQaw. $4081 


Francis Marsden 


SLAVONIA STEEL WORKS, 
SHEFFIELD. 


ECONOMICAL SPECIALITE. 


PATENT MACHINE GROUND 
(Equal to Milled). 


BRIGHT STEEL, 


Hardened or soft, to finished Dimensions toe Enging 
and Machine parts, Pieces and Vlates, square, 
flat, or pahdchay 


BRIGHT DISCS 


For Milling Cutters, a ae , Stamping, and Forging 
seat 


MACHINE GROUND SHEAR BLADES 


8, 
For Wood, Paper, Cardbard: Metals, and Tobacco 
Cuttlng Machines. 














ORDINARY AND SPECIAL T' TOOL STEELS, 
——at}2— 
PATENT ROLLED ROUND BARS. 
BESSEMER AND SIEMENS’ QUALITIES AND TEMP 
Ny ee 
SHEAR, BLISTER AND SPRING STEEL, £198 
CO eee | pee 
_! FILES, 8A SAWS, EDGE AND ENGINEERS’ T00 LS. 





JOHN BELLAMY, 


BYNG STREET, MILLWALL, LONDON, E., 


MANUFACTURER 0 


CORNISH, LANCASHIRE & VERTICAL BOILERS 


N IRON OR STEEL. 
WROUGHT IRON eS STEEL BUOYS OF EVERY DESCRIPTION. 
Tar Stille, Steam Pans, Jacket Pans, Shoote, Hoppera, TANKS, CISTERNS, ée. 
PATENTEE AND SOLE MAKER OF 
BELLAMY’S PATENT TUBULAR BOILER, 
Unsurpassed for quick Steaming and Economy of Fuel. 


BELLAMY'S PATENT HEATING "BOILER, 


BPEQIALLY ADAPTED FOR Dee 2 oes eee 


NUMBER ONE 
THE LANCASTER STEAM TRAPS 


WILL BE EXHIBITED AT THE ABOVE STAND AT 


Textile Trades Exhibition, 








HALL, LONDON. 
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ENGINEERING (Bot 
CHANDLER S raent HIGH-SPEED ENGINE 


SINGLE OR DOUBLE. SILENT & STEADY. 
SPECIAL TOOLS having been | made for these ENGINES they are MODERATE in PRICE. 


1200 REVOLUTIONS per Minute. Perfect System of Lubrication—no lubricators, no 
attention. Half-pint of Oil is sufficient for Two Days’ Supply. Forged Steel Crank 
and Phosphor Bronze Working Parts throughout, MARE IN FOUR SIZES. 


ac ames a . D. BUMSTED, Cannock phase Foundry and Engine Works, 
‘h rie WE GH OTKCIETE HCRIETEFEET | BMDNESFORD, STAaArrs. 
cn as MANUFACTURER OF PATENT BAG MAKING MACHINERY, 


eee mee es me ete ee ~ 








Lc eree couse For Particulars sco last 
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gi ge ee ee ee ame §~Wook’s “ ENGINEERING,” or 
es % z WRITE FOR HANDBOOK, 


ao J. JESSOP & SON, 
—s. KICKSTER, B118 
ina me Or 118, 118, CANNOR Street, LONDON, | 


“FAN-BLOWERS | WEIGHING Wvermnias XL 


eo, ie : 
: a EXHAUSTERS. ———— = OF ALL SORTS 
y m ALL SIZES in STOCK. =—<< 


| To Hlow from 8 to 100 Smiths oye ee 2 : MADE sy 
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“a al f) Firea,and to melt from 8 ewta. 
| to 10 tons Metal per hour, 
hO70 


{DONALD & SON, | ii = nL ES ‘ANSON SON 
HODGKINSON & CO.’S A | WHESSOE FOUNDRY 


D~MADE PAPERS | Siia—== DARLINGTON . 


: ' - ravings, Specttioations, Account Books, &. vi Me ~, 
The moat suitable for Engineers and others, 6208 ec F IN ERA [L ENG iN : E RS & IRONFOUN DE RS S. 


CAN RE OBTAINED THROUGH AUL BTATIONERS. 
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EAL L.’S PATENT “7 et EINER” 


WATER ELEVATORS 


Dede deaedagadasanagesanye 
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THE MOST EFFICIENT PUMP IN THE WORLD 


With a very low consumption of Steam. Up to 60 ft. elevation. 


INDISPENSABLE FOR CLEARING SHIPS’ BILGES AND BALLAST WATER, &c., &c., UP TO 1,200 TONS PER HOUR. 


“Ser NO MOVING PARTS WHATEVER GREAT SPLIT THOROUGHLY RELIBLE.*-- wm 


Boilers on Wheels, with Pump and Injector, all complete for Contractors, BOILER 


BOILER 
STEAM WHEEL FY 
1 PRICE LISTS, ILLUSTRATIONS, AND FULL PARTICULARS ON APPLICATION TO THE VaAtve sal 














WATER we 


SOLE MAKERS AND PATENTEES: 


SIZHS AND PRICES IN MANOHESTHR. 















Class, || Rise of Pipes. Gallons per Hour at Brass ‘Weaalea and Orifice 
| Delivery | Steam | 50 Ths, Btoam, Oust Iron Ouse. 
A | 1 in i in, "700 £8 “10 0” 
A 1g in— {in 1000} . £4 10 0O 
WAL A | 1} in. -- | in, 2000 3 £7 10 0 
A 2 in.— 1} in. 3000 5 £9 10 OQ 
B 2 in.— 13 in. 3000 \ ‘x £12 10 O 
B | 94 in.— 14 in. 4000 [ £ £14 0 O 
B | 8 in 14 in. 6600 | & £17 10 0 
B | 4 in— 2 in. 10000 | < £22 10 O 
B | & in— 2p in. 20000 £7] 0 0 





; 6 in— 8 in, £32 








63, ROYAL EXCHANGE, MANCHESTER. 


_ —(FIRST-OLASS AGENTS WANTED.)—— ores 


= —_—_oe a — Chief 
=< {3 FAIRBURN & HALL 


_ Ave. 15, 1884.] ENGINEERING. 


Hee emanaianinaanmtelmnemamnanemmememned 


oe ‘SPECIALITIES. 


DREDGERS to dredge in front, DREDGERS for River Bar, Dock, 





in centre, or at sides. | re mo ~~, Wi Canal or Harbour. 
DREDGERS for abroad shipped iia) iia arears some LAND DREDGERS or EXCA- 
in pieces, or made for steaming = SS a iy 


VATORS, for Dock, Canal, or 
to any part of the world. 


Railway Cutting. 






COMBINED DREDGER & HOPPER All the Plant con- 
tained inone lull, on the most improved principle, designed 
to cut its own way, and fitted for Towing, Fire Engine, or other 
Harbour uses. 





PARTIOULARS ON APPLICATION 10 
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PAISLEY, N.B. «« 
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 STOLLWHROK: S PATENT 


FEEDWATER PURIFYING APPARATUS 


APPLICABLE TO ALL KINDS OF STEAM BOILERS. 
— their POWER, preventing INCRUSTATION, and thus effecting 


Great Economy in Fuel. 


NO CHEMICALS USED. NO EXPENSE IN WORKING. 
ENTIRELY SELF-ACTING. | CANNOT GET OUT OF ORDER. 

























FOR EULE PARTICULARS, ADPDPYPHNESBS : 


CONRAD KNAP, 11, eee Victoria Street, 


LONDON, EI.C. 
_____ LICENSE’ TO MANUFACTURE GRANTED TO BOILER MAKERS. TERMS ON APPLICATION, sor 





Ww Seaman FLAN SON, 
QUEBEC WORKS, ;: 


BRADEORD. 1 
LONDON OFFICE | 87, WALBROOK. = | Ne . 
CATALOGUES ON APPLICATION. a eS ng im 


: a |] 


*. Bail 





STEAM REDUCING VALVE. | ; ‘TAM WINCH, ¥ WR aie "PURPORRS | on ae oR iy STREAM ¥OMP, MADE TO SUIT‘ANY KIND OF WORK, s297 
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WE SEND 
ESTIMATES 
yy (ON «RECEIPT OF 
fay & PARTICULARS AS 
dl fs TO SERVICE, DRAUGHT, 


SPEGIALLY CONSTRUCTED fe - As y, “" SPEED, PASSENGER AND 








Tug Steamer, 80 ft. by 11 itt, by 6 ft. 6 in. “80 tL HP. Oonstructed 1884. 


7 — cee a eae eT 


_ CARGO CAPACITY. 


EO XK 








Re-Erection 


ABROAD. 
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Despatch Steamer, 140 ft. by 18 ft. by 7 ft. deep. SOOI.HP. Constructed 1884. 


Ave. 15, 1884.) 
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Meloralloha hicks 
PORTABLE RAILWAYS 


noe AGILE VALE Oo AG 
iat 


ORMEROD, GRIERSON & CO., 
Bt, George’ s Ironworks, Hulme, Manchester, 


assortment in the trade of 
PATTERNS OF “SPUR WHEELS, BEVEL WHEELS, AND 
MITRE WHEELS, il TEETH CUT BY MACHINERY. 


ng Pufleys, and Drums oan be 

pplied aoe ale Turned if required. 

Lge epplieation. Also Manulacturers of ae 
daseri of 


and Bollers, Mili Geariug Craues, and Turntables, &c. 

London Office: 5, WESTMINSTER CHAMBERS. 
VICTORIA STREET, 8.W 4710 

IMPROVED oe WATER. POWER. APPLIGATION 


LEFFEL'S IMPROVED PATENT 
AMBRIOADW 


in Turbine Water- Wheel, 


It fe livable to all heighte of fall 
ra @ grestest amount of power 
th the least venaumption of water. 


"OVER 10,000 IN USE, 


Giving ovor _over 400, 000 H 


Thos, McKenzit McKenzie & Sons, 


16, Holborn Viaduet, 
LONDON, E.C.; 
DUBLIN ar and ‘BELFAST. 


SOL AGENTS | FOR ‘'HUROPE 
JAMES LEFFEL & 00. 
GEORGE OROSSLEY, 

ALBION MACHINE WORKS, 
CLECKHEATON, YORKSHIRE. 
Maker of all Descriptions of 


WIRE MACHINERY.|> 


Also WROUGHT IRON PULLEYS, 





London Office: 


DUNCAN BROS., 





With Sing!s or Double Arms and Cast-lron Bosses 
which for Cumarnass, Licutzss, and @TH 
are Unsvarassep.) Price List on Application. 4411 


SMITH & JOHNSTON, 


ENGINEERS AND MILLWRIGHTS, 


Stanley Street 
Ironworks, 





SMITH’S PATENT STEAMING MACHINE 
Do, 


do. CALICO DRYING do. 
Do, do. YARN do. do, 
De. do. BOAPING do. 
Steam Engines ‘of every description to drive one or 
more of the above 
One, Two, or Three Cylinders. 
SPEOGIAL QUOTATIONS GIVEN, 
Also reterences to in ngland and Scotland where 
ate working base 





ACNAL 7 c 












_|COLONIAL ENGINEERS, 





TELEPHONE 1513. 








ENGINEERING, 





WASHINGTON BUILDINGS, «ss 
23, BRUNSWICK STREET, TREET, LIVERPOOL. 


Tue DARLINGTON STEEL & IRON CO., Lra 


s | the same ary Deposita in the internal part of the 


BESSEMER STREL RAILS from 10 to 84 Ibs par yard 


STEEL AND IRON FISH-PLATES 
PATENT FLEXIBLE, OLIP, ANGLE, AND OTHER SEOTIONS. 
—— ROLLED STEEL SLEEPERS. — 


STEEL TRAM RAILS, A SPECIALITY. 


STEEL ANGLES, TEES CHANNELS, 
BULBS, and BARS of other SECTIONS, 


For Shipbuilding and Constructive purposes, 


Guaranteed, if required, to stand the Admiralty or Lloyds’ Teste. 


STHHI CASTINGS OF ALL DESCRIPTIONS. 


LONDON: 3, VICTORIA 8T., WESTMINSTER ABBEY /8.W. 


Mesars. THOMSON. & BROWNING, Agents. 


Agenta. _ 5180 


SILVERTMEDAL, MELROURNE, 188i, 
Water; Galvanised, 


Tools; Brasa Cocks. 
Fittings coated by Barff's Rustiess Process. 


JOHN SPENCER, 
GLOBE TUBE WORKS, 
And 3, 3 Queen Street Place, London, E Cc. 















(Late D. Coox & Co.) ALSO 


Park Grove Iron Works, 


GLASGOW, 
Makers of 
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GF Land &Marine, 
(ie 


cr BOILERS. 


" RIVETING & FLANGING 


il 
[b. L 
ia - ) 6=soby -Mydraulic Machinery, 


Pe ‘fee 
pil! 
3 a RIVET HOLES bored with 
Ali TWIST DRILLS. 





FLANGING FOR T! FOR THE TRADE. 


LINDSAY BURNET & CO, 


MOORD PARK BOILER WORKS, GOVAN, GLASGOW. «oz, 










fics. A 
MANCHESTER: 27, CORPORATION STREET, 


TUBES and FITTINGS for Gas, Steam, and 


Enamelled, and H 
Tubes; Boiler Tubes and Fittings ; Gasfittare: 


Anti-Corrodo Tubes and 


WEDNESBURY 
ao2| Strongly recommended by Messna, 


STEAM | — 


REV ELT Ss DEA. CREE NE E'. 





Multitubular & Launch with nnn SCH Caso and Stand, price £4 ids. ddl 
J. W, and 


Xiit 
CRANE'S PATENT OIL 
CYLINDERS anp VALVES. 


4s Supplied to H. M. Navy and th@. uk 
Principal Steamship Companies. { ey AR 
Manufactured solely by a‘ nt 
P. MOIR CRANE & Co., 5 
BANK STREET, MANCHESTER; 
4,James Street, Liverpool; and 181, Fen- 
churoh &treet, London, H.C, 
PAT EW», 
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Yoens & 
Ale Be to be oe oh Savy hy the EVIDENCE 
COMMISION ERE. Ay uc e ADeE RAY’ suai 
FREK from ACID, leavea tio DEPOSIT in the CON: 
DENSERS, F PRESERVES the BOILERS and SAVES 


FU 

All oile exoept those covered by Crane's P. 
hecomo acid i paneling t h the ht nrcesare 
cylinders, and consequently corrode boilers, leaving at 


ete ae IP, 

E. PHIL 18, Renfleld Street 
Gitacow, G. A. BUSHELL, Lombard Street, Quayside 
Newoustle. on-Tyne; R. BARTON, 18, Commercial Road. 


N.B,—Aa parties are imitating FP, Moir Crane & Co.'s Adver- 
eretening are retlare, and offering (11 for Cylinders and Valves 
Ret ve the sama Drage a Crane's Pateut Oll, the 


pentane dtetlavtay state ee nat Righta covan ls Vas 
BS CLASS “ ae w 
tna a ven sorurity . bh inp Tabet eer ctl 


muat nfringiny. 
come a Patent hi the quality of wich ist \n m fully 0 Suthien oan 
be obtained at about the aame priee aa the imitations of it. 


PRICE'S 


THAMES AND MERSEY 


LUBRICATING OILS. 





Trade 





ee ee es op eee ee 


PRICE'S SPECIAL GAS ENGINE 01, 


Orossuey Bros, Lrp., MANCHESTER. 


PRICE'S COMPOUND ENGINE OLL, 
For Marine Engines tand Locomotives. 


PRICE'S SHERWOOD SPERM OLL, 
_For General Machintry, 


ote tere ne nw 


PRICE'S CYLINDER OILS. 


PRICE'S BELMONT SPINDLE OU. 


PRICE'S RANGOON OIL. 


As recommended by 
THE WAR OFFICE AUTHORITIES 
'* For the preservation of SMALL ARM» and 
Articles made of ere from oxidation, u 











Pr i 


Price Liste on application to 


PRICE'S PATENT CANDLE COY., LIMITED, 
BATTERSEA, LONDON, £217 


HIGHEST | BROMBOROUGH POOL, LIVERPOOL. 
TEC EE STE TTT SETTLED EEL TOILE ELE BEE LENE NELLA 


(Hontractors and Builders’ 


12-inch LEVEL, aa per Illustration, complete 
CHBUTT, 201, Westminster Bridge 
Road, Lambeth, near Astley’ « Theatre 





Manufacture the above, also (iravatt's 
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| . ' 1,700 Engines Working i in Great Britain, 


= 
_ J EH ANDREW & 60.) BOILERS,  & Roe 


STOOKPORT. S) ENGINEERS 
SAN London oMoe—128n, QUERN VICTOR STRRET, B.C | Magon Under-Carriages, SP, ponents Contractors, 
ALLDAS Ss ROOT'S GIRDERS, GAS-HOLDERS, = YF --Hamburg Chambers, Quayside 


BL OWE p ¢ " a io - , FY} AUSTERS SHIPWORK, &c., &. |f NEWCASTLE-ON-TYME,. 
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= SATE lo ET ia ui | T RACTION E “ION E EN Ci | N ES 


AL 
6 wu ROOTS PRESSURE BLOWER SIZE N° 


OF THESE acevcee WERE SUPPLICD WITH THE 190 N8 athe HEARTHS 


POR TMK INDIAN STA;*E RAILWAYS COPOREA 18 
THE BEST BLOWER IN THE MARKET.—GREAT BAVING ae FUEL AND a 


PRIOES AND PARTICULARS ON APPLICATION. 


SS 









Wn. ALLDAY, SONS. C0, Hngineers, Birmingham, ENGINEERS, 
RANKIN & BLACKMORE, ‘ROCHESTER an 


72, CANNON STREET, 
LONDON. sr 


ENGINEERS, GREENOCK, 


MAKERS OF RANKIN’S PATENT 


2-CYLINDER DISCONNECTING COMPOUND ENCINES|"§ } aN 
4-[ylinder Disconnecting Triple-Expansion Engines, 


FOR PADDLE AND TWIN-SCREW STEAMERS. 





me "> Haulage by Steam on Common Roads 
—_— pes is 5 60/0 cheaper than by horses, 


WHITEHOUSE & CO.'S 


Self-Acting Adjustable Lubricator, 
TIPTON HALL CHAIN WORKS, STAFFORDSHIRE. 


ea 














A Perfectly Clean in 
Clear Saving working. 
of 
50 per cent. One Month's free trial 
in allowed. 
Oil, Tallow, or = 
Grease. Bizze. 
2 in, 2h in, 3 in, 3} in, 
7 4 in, 
= Cannot get out of _ 





The principal advantages claimed for — i ngines, ae apres with the ordinary order. : rs on Application. 
4-cy])nder Compound and 6 or 8-cylinder Triple-xpansion "nyines, are— Self-acting, with two hich are set te bs veauiaths feed by of look nak: 60 ‘ 
SIMPLIOITY OF CONSTRUCTION, ECONOMY OF FUEL, AOOESSIBILITY OF WORKING PARTS, only nevus Tabricant to flow, It ceases working with the augine, and remaine cloves uatil 
SUPERIOR EFFIOIENOY, 48» LESS TEAR AND WEAR. Rie engie commences: worming Sain, dius eeoung every poanulasering: 
FULL PABTICULARS AND PRICES ON APPLICATION, LONDOS: J. 0. LE ched Fri 





ies sone SEE 
For Illustration of ¢-cylinder Twin-Sorew Engines, sec Exoinenaine of this day fortnight. 5299 = 
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67, BROWN & CO, LIMITED sc HUDSON Pr TEL = TRA | 
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TRENT "FOUNDRY, CAINSBOROUGHEH, a Ne No. 3872, we Ne on imei Re ee poe Ae 
LONDON OFFICES AND SHOW ROOM: 59-68, QUEZEN VICTORIA grazer, Ec, | With or Without “END” DOORS and “SWIVELLING" UNDERO GE 
| MANUFACTURERS OF INPROVED for Tipping at EITHER SIDE or END of Bails. 
PORTABLE AND SEMI-FIXED ENGINES| THOUSANDS IN USE BOTH AT HOME AND ABROAD. 


Of extra size and strength per Nominal HP, Made to any size or gauge of raila, Over 100 Trucks turned out herb 


 THRASHING MACHINES| 


With Improved Composite Truss Frames, 








| ACD steal INDEPENDENT VERTICAL ENGINES, 
foe eee §=—- J mproved Smack Engines, Steam Boilers, &o. 


i vw 0 
LLUSTRATED CATALOGUES AND PRICE LISTS ON APPLICATION. 


Best and Cheapest Means of Preventing Unequal Expansion. R. H U D Ss O N, BILDERSOME FOUND RY, NEAR LEEDS. 
“WEIR'S” PATENT HYDROKINETER\,...,,, tases tar attr isan 


Telephone No, i in connection with the Leeds Exchange & Principal per & places of alae in the ¢ on 















S . & J, WEIR, NEPTUNE FORGE, CHAIN, ANCHOR, ENGINE ano BOILER WORKS. 


= Set com | OSEPH WRIGHT & C? 
eess) TIPTON» 


SOLE MAKERS OF 


BERRYMANS IMPROVED PATENT UNIVERSAL EXPANDING TUBULAR 


FEEDWATER HEATER 


THE WELL KNOWN 
BERRYMAN HEATER 
NWS INTERHEATER 
ARE NOW FITTED WITH OUR NEW 


PATENT 
YPHON BOTTOM 
TS, 


AND OTHER. IMPROVEMEN 
SAVING 
trom |S)’ 70 5OP or 

COALS, 1eetHE 
BOILER POWER, Sesete=10tiES 
WATER & LABOUR, [nee 
OVER 1000 soto 


—a @ ieee 
SU/TAGLE 
FoR HIGH, 0R Loh 
PRESSURE 
AND COMPOUND 










SAFETY Nea 
for La 
Marine ree 





m™m * | 
We have, an we have said, heard favourable covert theneion Sf Mone . Trawevt & Co, 
Valter pep we Treript ite that pac pre gout rp us i oe ra great diokarae 
lua or Ww. opens wurain, ey are certainly y very 
Fale tn iu Acti veten "aber nin ticle a ee it pe Iron," Teall Guardian," 


ALEX. TURNBULL & COo., GLASGOW. i 
__._ London Agents—Messrs. WM. DOUGLAS & CO., 10, St. Mary Axe, Bc, 6147 


' MAMEEF 
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THE BERRYMAN PATENT HEATER 
suzauces JOSEPH WRIGHT & COTIPTON. 
THE GERRYMAN PATENT HEATER. 





 & CROWN | oe eal 
PHOSPHOR- TEIN, | secsaensorneA2SPECIAL BEST BEST JW&.COGcerens Bs 





BY USING OUR PHOSPHOR-TIN, C RAN Ki = C HAI N. 


Phosphor-Bronze can be made Superior to 
any now in the Market, 


AT 30 PER OENT. LESS COST. 
cart ewt, of our tin will produce one ton of Phosphor-Bronze, 
eee effecting a considerable saving in carriage, and enabling 
acturers to use the same stock of Copper for all purposes. 


ae “ee NEWTON, C HAI N CAB LE S 


LONGPORT, STAFFORDSHIRE. sito | 7WEY WAVE NEVER BEEN SURPASSED FORSTRENGTH, UNIFORMITY on 


Agents.—London : HAUGHTON & CO., 110, Oannon Street, E.0. DURABILITY, AND ARE MADE BY SPECIAL WORKMEN FROM IRON OF 
Worth of Europe: A. SINGTON & O0., St. Peter's Square, Manchester. SPECIAL QUALITY, PREPARED EXPRESSLY FOR THIS COMPANY ONLY, 


60?7 
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sini = AN | a a Ave. nOUE sia 
LIREETED. 


(SIEMENS PROCESS). 
150, HOPE STREET, GLASGOW. EA I 


or THE WELDLESS STEEL TUBE COMPY., 


iNooTe, PLATES, ouseTs, eons, wont 
Steel Rails, Plates, ‘Angles, Beams, Bars, Hoops, ICKNIELD PORT ROAD, BIRMINGHAM, 


Forgings, Steel Castings, Blooms, &, .™ MANUFACTURERS OF 






























PMN OSEAN "SUPE A, POEUN TR: 


PATENTEE AND MANUFAOTURER— : 
ALEEANDIEEF DiIcokz, 
110, CANNON _ STREET, LONDON. 5258 
ré& WW. BEA RD™MORE, 
PARKHEAD IRON and STEEL FORGE and ROLLING MILLS, GLASGOW, 
CONTRACTORS TO THE ADMIRALTY AND FOREION AND COLONIAL OOVERNMENTS, 


STEEL PLATES, ‘SHEETS AND BARS|! 


men's Process) and 


IRON SHHHTS,. PLATHS AND BARS 
FOR SHIPS, BOILERS, ee RIDGES, & C, 


Moller 


BRANDS , . oie aoraay 
o, > & >e PATENT WELDLESS STEEL TUBES 


gent COuRUMEANCILAM NEL: For Boilers, Hydraulic Presses, Ferrules, Boring Rods, Bushes, Shafting, 


Boller End & Furnace Plates, Flanged & Welded. Special Steel for Anti-Colla 88 $& Welded Tubes, Couplings, Spindles, Collars, and other uses. 
IRON AND STEEL FORCINGS 0 ANY | DIMENSION NB. FOR | MARINE ENCINES AND OTHER PURPOSES. 
IRON AND STEEL CRANK SPECIAL MANUFACTURE. 


EN a aH AY tae ON, 
London, as be Victoria ak E.C...W. d. ARTIN' tinge Hoptenaack Ne 11..Wilh. RUMP 4715 
rd . Capt, RYAN 
hatte m, » WillemskadeNo.0. Post “Post van eee 





Nowcastlo- Wm KELSEY 
Baltes’, 67, "Donegal Breet « cH AL rp csdeaaid aed doa 


ATTWOODS’ PATENT STEEL. 


Ne ete ee encores 


ESTABLISHED 1862. 


os 


STANNERS CLOSE'S STEEL C0, 


WOLSINGHAM, vid DARLINGTON, 


MANUFACTURERS OF EVERY DESORIPTION OF 


CAST STEEL FORGINGS AND CASTINGS, 


Piston Bods, Bide Rods, Motion Bars, Orank Shafts, Propeller Shafts, Axles, Wire Billets, 
Spades and Shovels, &o., &o. 4674 
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Caan ee er eee ee IE I I A AE IES IOI aI ILO SE IESG BLI EIS TONE LING IGA LEE GID ONSET ID, 
Gold Medals—Meibourne, 1881; Paris, 1878. First-Class Medals—Paris, 1855; London, 1862. 


SHELTON BAR IRON COMPANY 


STOKE-ON-TRENT, axp 122, CANNON STREET, 
ii snail = : LONDON, E.C. 











SAFETY ‘ SELF-SUSTAININ G” 


HOISTING MACHINERY. 


Patented in Great Britain and Ireland, Germany, France, Belgium, and the United States. 
i eT 


LES st i 
oy EE S, C H A N N E LS, aaa i Momentum, or the tendency of heavy loads to increase their apeed while being lowered, is Overcome, 
CT. CABLE. SHAR TING AND BAR ad : i In our Hand-Power Lifts : ADVANTAGES, 


opty 
PLATS TO. 14 INC HES WIDE ¢ Endless-rope only is Used for raleing and lowering and the lowering is effeoted by palling down 
BRANDS. GRANVILLE - In our r Cranes, Hoisting Crabs, and Derrick Winches: 


aa : the rope, AND OVER HaxD, as in ralalng, bu 
a blb4 3. The ¢ cage and load cannot ‘AUN DOWN." ra lela y dre 
” ) 2, Poeain the handles one way ralees th owere 
five > THE ECONOMIC WATER TUYERE. 8. The | load ls always ‘ #aLF- SUNTALNED ” Cea ss pues ioe et ten paar . 
cas faed| Noasien oan be taken off at letter A, by simply unscrewing t ,bolta 4 at tack, and new ones In a Power Lifts: 


AN: 


4. operator may “ Lat ao" the End] onary 
“ BBLY-8USTAINSD,” without shock or undue cra cn the workiie peta ct th rs Cite ibid ai 
All our Lifte aro NO. 88, and the lowering is as gentle yt easy as the most nervous 





invalid can desire, 







fixed in rive minutes, without removing tanks or Th 
on Far a ian en bi aie mcrsocaet ne DOCTAh, a & inopnder ot he operate 
R. R. NEWLOVE & CO., Dratinge dnd eTatad Catalogues and Price Lists on Application 
Urnes 
ENGINEERS, NOTTINGHAM. ica anita bikin lesen pm rahaaaaak Ale ac 


RESPONSIBLE AGENTS WANTED. ase] THOS, THOMAS & SONS, . Acme” Hoist Works, Cardiff 






uM As 
STINGRAY FATTER ote. Fr, du O tanciecmn, Parts Prauien ec. 


T. & W. SUMMERS, late SAVORY & SON, 


SOLE AND ORIGINAL MAKERS, 
GLOUCISTUM, DNGLAND. 


HENRY ag & SON 





Serta sea an ae 





pot Lor ee cab yh 
EXHIBIT HOME. 
Lendon - - - 166) Pm candles 
erat oe : ite eee Liverpool » + 1807 
Bie Pee ee Aes Royal ee ®@ @ lee 
Favs (Ones 68 oH f / res F Royal « a e = }870 
ae (ffs ate i): 17 
yeipoo 
Moseew Gala). eg » 1976 
aonwow ren Highia nd Bo- 
London (AnnL.) 1873 elely (a) » -1876 
Bramels ade 1876 Royal Qurnwal] 1877 
pyaney iar Raya Mace 
y ve ' 
Melbesrie N. Lan. « 1878 
(Gd. 9 Mv.) 1881 Ditto ditto 1a 


Gold Prom. Scientific andustry> 1875. Mining Institute of Cornwall (Bi ver) 188), 
Yorkshire Yorkunie iss arcane Industrial Exhibition, - id > 1a70. | WB alse Moripe Enginsering, 4c, (iilver) 1882. 


PATENTEES AND SOLE MAKERS OF 


POOLEY'S WEIGHING MACHINES) 


For all Commeroia] ' Manufacturing, Rallway, anc and i Mining Uses. Uses. _Adapted to the Standards of all Nations, 


Works : ALBION FOUNDRY, LIVERPOOL. 


E.C. Fennell Street, antiga 
ebay end ie High: fs voli yD a RRC APTUE OF: Tyrun. Biddals Road, Dar 
Commercial Street, Nrwront, M Albion Works, MeAtpine Street, Guana Guaseow, 844 


W. BOAZ'S Patent Palen TUBE CLEANER 


TH IK ACRAPER 18 anhuowledged by a!) the leadiny 
Rnginears to he the most durable and affective Boraper 
a hina aver bean brought batons thelr uotive. 
in ordering — bats epee pean of tudes. 


i Upta aun fe ae 2 f nan Aine Bin, ijt ee dix. ec 


WORKS: 8-29. WEST INDIA pock. ROAD, 
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SOWERBY BRIDGE, | = 
ENGLAND, 


~ Tronfounders, 
Engineers, 


AND $701 


** Machine chine Tool Makers 





"PLATE BENDING MACHINE. __ 





CHARLES SS & CO. 





Ceneral Metal Workers & Engineers, 
4 BIRMINGHAM. 
= ee We recommend the above Machine 

} as one of the best of our patterns for 

; ordinary work in a small shop, com- 
bining aa it does great rigidity and 


Head Offices and Works, 
GRANVILLE STREET. 
— es -— 
7 rtrength with a substantial base plate, 
having a large planed surface whieh 
ensures the work being drilled porfectly 
true and square, 


It is fitted with the most appeane: 
form of atationary hand-wheal feed, 
having steel screw which works ainat 
hardened steel centre, thus reducing 
friction and wear to a minimum, 

Fly wheel has turned rim and wooden 
handle, and as best material and con- 
atruction is used throughout, the above 
tect be pnd a really first-class little 
t 


nn es 


pHa complete ws 6 sible pay ie to Zin. 
for use Upon work 10 in. 

If os wit = iam and loose pulleys 

If Atted with Wi Winn’e automatio 


feed motion... .. .. .. +. 5 
If fitted with improved parallel vice ,, 2 0 


, £410 


a us? 


4216 
London Office and Pattern Rooms: 
41, HOLBORN VIADUOT, E.C. 





HOUSE, LONDON, E, 525s 


FRANCIS BERRY & SONS, 


Machine Tool Makers ' , 
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“MACHINERY, THE 


THAMES BANK IRON COMPANY, 


UPPER GROUND STREET, LONDON, 8.E. 


\HOT WATER BOILERS, 


PIPES AND CONNECTIONS 
IRON PIPES, &c., for Gas and Water Works. 
HOT-AIR APPARATUS ERECTED COMPLETE. 
THE LARGEST AND MOST COMPLETE STOCK IN THE TRADE, 4204 
Slustrated Price Book, Thirteenth Edition, Price 18.__ 





_ Catalogue Gratis. 












WILLIAM ROSE & CO. 


(Establiahed over 50 Yea 


Deanagate & Grosvenor Avenue, Manchester, 
MANUFACTURERS °F 
«FIRB ESCAP OSH, &e. 
os, -- Every poor nN of aes aaa ances. 
ae saetion : “Vaucher’s Serer me eae = suppl by ese 





VAUXHALL IRONWORKS, LONDON, 8.W., 


MANUFACTURNES OF 


The “VAUXHALL” Donkey Pumps, The ‘EXCELSIOR’ 
Direct-Acting Pumps, 
HIGH-PRESSURE SCREW ENGINES, COMPOUND SCREW 
ENGINES, Patent SURFACE CONDENSING ENGINES, 


PATENT PADDLE anata: HoisTIna MACHINERY 








ILLUSTRATED PRICE ‘LISTS ON ON APPLICATION, 


Tere nnreensaeaponsnn nN Ree metnatings ead nenttenaed 


F,& u. BUTTERFIELD & C0,, 


Engineers and =a Midland Works, 
KEIGHLEY, 


STOR BE SHINE. 


a _ pe 
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Special Machinery for 
MARINE 


AND 


| LOCOMOTIVE 
ENGINEERS. 
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XVIII 
The PATENT ANHYDROUS LEATHER Co., Portsmouth. 
sia posed M. Short Out Strap Butts 
and Gtrapping for 
SOLE PATENTEEE Home and Export. 
MANUFACTURERS OF rs WATERPROOF PUMP 
‘oro ame, CO ees sil non 
OOTTON BELTING, Goody are stamped with 
LEATHER HOSE, Mark etthout whion 
Perfectly y Waterproot nono are penuine. ia 
SinoutGne Cross syeiea tay PETAR REED a: 





width, and to tranmit ¢ 
any required HP. : 
Exxcraic Exuisrrion. This Tale Belting was at work at the Royal Aquarium, m, transmitting up to 180 HP. 


Sepmpeereeged 


SR pee BS cee Tah 1 i 


Tess Ste = its, fo Bote. th “Yi 





E Aap BQ LIFON@ LANCASHIRE. 





" TORN & JOSEPH HUGHES, 


a (Rotel sca Dealers in Metals and Manufacturers or 





CASTINGS IN BRASS, GUN METAL, AND PHOSPHOR BRONZE, 


Mill Biaseca Railway Wasen Brasses, &c. 4937 
ALBION METAL WORKS, WOODCOCK STREET, BIRMINGHAM. 


IMPROVED PORTABLE HOISTING ENGINES, 


Port ADSLAIDE Dock ‘poor OES, MON IA be, N LVETT A Fare, Port ADBLAIDE, 
lat tember, 1881. 

Deak 81R,—1 have much pleasure in certifying that the ‘S) Five No. 7 Melville's 
Hoisting Engines which my Company bought from you some time ago are giving 
ovory satisfaction. They are easily worked, and do a large amount of work ata 
niinimum cost, I can confidently recommend rae for Wharf purposes. 

am, yours faithful! no A. BROCK, Seoretary. 
To W. M. Mavvinus, Esq, ort Adelaide Dock Company, Limited 


ww. M. MELVILLE F, 
ENGINEER AND IRONFOUNDER, «008 


= SINOLAIRTOWN FOUNDRY, _KIRKOALDY. 


Sdnanamtee es 


WM. FOSTER AND CoO., 


WELLINGTON FOUNDRY, LINCOLN. 


DOUBLE 
CYLINDER 








HORIZONTAL & VERTICAL 


FIXED ENGINES 


Boilers of All Kinds, 
THRASHING MACHINES, 
CORN MILLS, 
SAW BENCHES, &e. 

7 SECOND - HAND ENGINES 


OQATALOGUES & PARTICULARS 
ON APPLICATION, 





ENGINEERING. 


[AuG. 15, 1884. 


CHARLES FRANCIS, SON & Co. 


CEMENT MANUFACTURERS 
WEST MEDINA MILLS, NEWPORT, ISLE OF WIGHT, 


Offices :~—-17, Giracechurch St., Loudon: orig eet ips it be of 60 years. 
ortiand Cement 20 e@ Boar 

And ae used me the spore a. Bpitheal Forta aud uther ste undertuklugs, both for the 
Home aud nearly ov od. 1 Gdoverluan 

or ly adapleat tf q drauli oo improved there h coment ia required, ouch as 

v tie Whe ig 1 

tine 4 reab eater a caidadiey aud th the Digue at Cher at Oherboury, where 7 aay a housand ‘ii «have been used. 
Durnin: A, J. ALDRIOH, 15, Talbot Place, 
ears _THOMPRON BROTHERS, 20, Winthrop Struct, 
Rau CLOTWORTHY &CO., 34, 86, and 42, Tomb Street, 
SCOTLAND ? ore GitBEy 27 Wellington Strevt, (Hasyow, 
Prruouta: A, @. GILBEY, Vectis storos, Suttun I 
Pania: W. r "RIGHA Riys, 6, Rus Santenil, 
_Boapaaus: J JL SE BOYSON, 37, 1 7, Rue 8a Saint-Remal, 


RUBBER COMPANY 


Tolephone No, No, “157,” ’ 
eeenor 'N. Js, 


U.B.A, 


AGENTS 


Rranze Matal, Tiodion, 1851. 
Golit Madal, Havro, 1864. 
Highast Aws Award, pple 1975, 


THE STAR 


4806 





STORE : 
102, West Hegont Lan, 
GLASGOW, 


WarRs 
106 & 108, Reade f Streut, 
NE K; 


157 & 159, Franklin St. "A 
BOSTON. 


Telegraphic A Addrasa 
“STAR,” GLASGOW. 








THE OLDEST AND LARCEST MANUFACTURERS IN THE UNITED STATES, 


WHT RBGUNT SB TRpaET, 





is 
ere rerien Europe and the Continent, where there will be always a Stock of Goods suitable for the 


beg to call your attention to the Price List, which will be forwarded on application, and 


d t trad We 
differen trades. oods with other Companies, we are 


should you do use the favour of comparing our Prices and quality of @ 
thoroughly confident that, by giving us a small Sample Order, you will bo convinced of the wat sTANDING OF 


THe STAR Ropnea C Company, of which our guarantee in Price List apeaks for itaalf, Wo would call your special 
i to ar Medals which we obtain 
LARGOW, : 


at the inst peteourne 
Belting and Hose 


»LE GRAND & ‘SUTCLIFF, 
ARTESIAN WELL ENGINEERS, 

1/100, BUNHILL ROW, LONDON. 
—tJij ‘ Abyssinian” Tube Wells. 

til] REGISTERING TURNSTILES. 
em THE TUBULAR PILE, 
<= For Bridge and Pier Buil 
Received PRIZE MEDAL at the Smoke Abatement Exhibition, South Kensington, London. 


PEROOTOR’s 


Patent Mechanical Stoker 


Over 1000 Boilers or 2000 Furnaces 
have been supplied with these 
Stokers. 

Over 200 Machines now working on 
the Continent. 


The Simplest, Cheapest, and 
most Efficient in the Market, 


Will guarantee to. uce more 
Steam with less Coal than car 
be done by hand firing. 


No drilling of the Boiler to fis 
it, the bolts that hold the ordi: 
nary front iy Sg to fix thi 


J. PROCTOR, PATEN TEE & MAKER, 
’/HAMMERTION IRON WORKS, BURNLEY, LANGASHIRE, «cr 


IMPROVED, “DUDGEON” EXPANDERS 


inition for the superior oan of ae 
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VARY TOOL WARRAM 


PRICES 


prgremgais and are & much greater range 


= |JAMES GIBB & CO"38 St 3 St, Mary Axe, LONDON, Et 


These Tools contain’ many 


Aua. 15, 1884. ENGINEERING. XIX 


<o\ WEBB & SON, 
V\. TANNERS, GURRIERS, 
FIRE e Fellmongers, 


GLOVE AND GAITER 










CURRIER 56, 67 & 6.1, TANNERS & MANUFACTURERS OF 


HGH STREET, | KATHER MACHINE BANDS, HOSE PIPES, 
gt, Pon's Works WATERPROOF PUMP LEATHER, 















WIRE-SEWN BELTING, SHADWELL, AND ALL LEATHER ARTICLES FOR ENGINEERS’ USE. BUCKETS 
“Holvotia” Leather Belting & Laces, LOWDOWN LONG LANE, SOUTHWARK, LONDON. 6016 
LEATHER FINE HOSE, dl eke. 





Pump and ‘Hydraulic Leathers, &c. 


LEEOW’W’s 
wslentiey PATENT NON-CONDUCTING COMPOSITION 


For OOATING BOILERS, STEAM PIPES, and other Steam 
Heated Surfaces. To prevent the he radiation of hvat, save fuel 
poreeee oe the ponse of steam, and keep the stokehole and 

engine it WILL AT ONCE SHOW A LEAK; 
IT CANNOT CATOM ¢ OR COMMUNIOATE FIRE Used by 
HM, bebe ier in the Dock Ya a &c., &. Three Boilers 
covered with this composition, will do the work of four not | Price Lists and Terms on application. 


ere coverod. May be seen where It bas boon in use for Laps ee tRNA RR AEST 
TUCK’S PATENT PACKING 


and D years. given. 
For Steam Engines, India-Rubber Valves, &o. 


F, LEROY & CoO., 





FRED" M. MEAD & CO.’S 





TRADR MARK, 
Sane Gee Gray St, near Philpot St., Commercial Road, LONDON, E. i ra bel geri ane 
Griffith Street, Lower Broughton, Manchester, and South Shore Road, Gateshead-on-Tyne. 2 ER art Mark," which 
ST FA Mi PACKI N t eA EE TD Ciihititesthe ed ach ci uel oF of rocks parane 
| aed plan eat w 
jane a ee ee Ww. BEREKFHETTI.D’'s Je) Rie eal ate Se 


motives, Stuam Hammers, Mining ps, &o amen 
Contractora ie tha 


Che & waiter” [FOSSIL MEAL COMPOSITION! < 7 


WonrgEs : KENNINGTON Roap, Lonpon, §.E. 
NON-CONDUCTING MATERIAL Lonpow : 116, C t., F.C. Lrvenroot: 42, 
AND a? PHILADELPHIA, U.8.A. $530 ( ) St. CaRpir: 108, Bore Toons. WoRus: P00: 48, OUAPAL 


EMERY AND FOR COVERING BOILERS & STEAM PIPES. 

















BR ht out in 1879; used alread th de of st li h ld. ’ 
Xvademany , TWOMEDALS AT AMSTERDAM EXIINITION, According to tanta made by Mr) eee DELDAM’S 
E Vi E R Y C L O T Bj K, Clark, the eminent ectiene| engineer, one cwt. of Fossil Mval Compouition applied to os 7a 
Manufactured by Steam Pi nes which are ex to the weather, and workin ‘day and night all the year PATENT 
round, will save 15 to 20 tone of best Welsh Steam Coal, in large quantities by : 
ACTON & BORMAN . 's Government in the Dockyards, &c., after RECENT trial in competition with all Metallic 
18 ‘UNSURP a other Coverings used hitherto. See Report of Trial in issue of Sept. 2lst, 1883. 
72, BHOH LANE, LONDON. A. HAACKE & CO., 7) ee een ROAD PER POOL ENGINE 
Re ee ee ene Bou Acuna :— For Bouth Wales and Monmouth: W. H. CULLEN, 2, Gordon Road, Roath, Cardif ' PACKING 
Wi LL id AM WILSON | or Sootiand : GEORGE BLAIR, 88, ‘Queen Street, Glaagow. 254 
¢ pret pet ee 
LILYBANEK mc BOILER, WORKS, GLASGOW, 9 eSISTERE Por covering Steam and rer hgh oa 
¢ ry 4) Liquor Boilers, Steam Oo 
Having remodelled his Works and erected newest and quor ’ ppers Preavures 
most approved machin , Raanubaatures every aN Pipes, &o, 


BELDAM PiOEING & & RUBBER 00,, 


TRON AND ry BL BOILERS It prevents the radiation i 








of the Highest Class and for any required pressure. P ATENT a heat an and er 77, Gracechurch St, London, E.C. 4248 
RED = ees TRADE MA d labour On 
Lt ee ben en . os sition not “fein the|PETER M°INTOSH AND SONS, 


129b, pay eyed abaheat Glasgow, 
TABLIS 
TANNERS AND CURRIERS. 


meinientorey of a ar &trap- 
isp Bu ita bie Hydrant ne Huse Teather 


HALLIDAY’S PATENT NON-CONDUCTING 
SELF- CLEANSIN' SING } FILTER, 

Sse a a PAPIER MACHE [: ES parry aaa F 

1 nae leant MATT HEW KEENAN, 

| falar arngenenle o ap | 3 C,H MANUFACTURER, 

uy 1 rll sdaptd for Water] ARMAGH WORKS, TREDEGAR ROAD, NORTH BOW, LONDON, E. 
Uonutcearing Purpose: e; 


me i e exte béehal canting a 


; “ Ae idee, al tif ad 
Ween 8=6for Mechanical Purposes, ac 


erie "erp on home silane 


















Tanner & Currier, 
SOVERE? BRIDGE, 




















Apply for Circular to 4521 Superior ENGLAND, 46 
AY &S Co., MAIN Manufacturer of IMPROVED 
Portland Works, Water 8t., Newtown, Manchester. B N N E Y & S O N, Sia wiser ae Aerts he 
a ET LT ER A Ww ‘ rier Ty 
JOHN BEATSON & SON CATHERINE STREET, CITY ROAD, LONDON, E.C. Praia nan, Dosh ad ROPES, 
| BRANCH DEPOTS — Ringle Wire Th or Thong 
0 Ee ee |.) Meee Bowen ‘Street, gal HEINGINE PACKING, | Sic, ian and Pit Core 
OS, SoS English Short Cut Strap Butts 
IS SS SS treet ENGINE OILS, Carriage Patd on Home Orders abeve £5, ae 
y \ St BtiNGHAR COTTON WASTE, | RO 6.c.2~ Teifomuin's room application 
Ss S SS SS = : 
eslJ Win PS 92, wets Street, COTTON BELTING, IMPROVED HAND-WORKING TAPS 
Eira Spe ENAMELLED GAUGE | JQH NAW iIDDOWSON, 
and Cromings to mateh, when tequired. 62, Quen Viotoria Street, GLASSES, Manager at ir Joseph 
Meal aud Ison Wise Ropes, Loeumative ace oir of ail NDON, E.C, vorhit ‘a and Oo.) 
—————— Ports tn Great Britals’ mie on application. Shipping orders eengily attended to. 4890 pon te Tepe, or mote 
a § ry 








Britannia Works, Ordsall Lane, Salford, 


MANCHESTER. 6147 
Prion Liste Fase ON APPLICATION. 


ae. OA JOHN OAKEY & SONS, nF TE 


EDWARD MERCER, | GENUINE EMERY, _— aontet amu sat 
HOLLINS IRONWORKS, EMERY CL OTH, Philadelphia, 1878 


HOLLINWOOD, MANOHESTER, 


BRIGHT SHAPED HEXAGON NUTS! wopinoton Mills, GLASS PAPER, ™ 


AS SUPPLIED TO THE GOVERNMENT, 


gid" Cantientcnetomamens| LONDON, &E BLACK LEAD, &c. 


Prices and samples on 











Every lactic of MAEIRE ORAnn to fgmple 
-ORDSALL PATENT CHAIN WORKE, Manon ER, 


eee OTT is 1S et 


DOULTON and Co.,"s 


LAMBETH, LONDON, S.E., 


7) 











‘ a : “a oh vr (ti Wg ’ : ~~ a 
: iLine BY STEAM. c: Me 
vibhes deme iA 





Bs, 4 
\ 7 Hie ‘ 
Ye We 


Wy 
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OBTAINED THE 
Oonz. = 


- rose i ivan 
CRUCIBLES, 


FOR GREAT BRITAIN, 
AT THE 


SYDNEY EXHIBITION 





NEW SHOW ROOMS, 


ALBERT EMBANKMENT, 


LONDON, 8.£. 
DHBPFPOTS: 
Granville 8t., Birmingham; 6, Rue de Paradis 
Poissonniere, Paris. £852 





100, Boho &t., Liverpool; 











MAIDVUVGIED FPRIGCZS OF LEZ 


ALLEN PATENT GOVERNOR 
= @@ FOR STEAM ENGINES, 


a 0, 









trade Mark. 

HIS GOVERNOR developes the Urmost Powze, gives 

Untrormiry of SPEED under varying loads, and] 
Economises Fugit. 


Some sean 





BOLE PROPRIETORS : — 


~ . WHITLEY PARTNERS, 
A. _ ARE ies 


THE LOWCA ENGINEERING COMPANY, LIMITED, 


ENGINEERS & BOILER MAKERS, 
LOWCA ENGINE WORKS, WHITEHAVEN, 


—— == 
SSS 














LOCOMOTIVE TANK ENGINES 


Of all Sizes and Gauges, from 18 inches. 


WINDING & HAULING ENCINES, PUMPING ENCINES, 


ROLLING MILL AND STATIONARY. ENGINES OF ALL KINDS, 
BLOWING HBNGIN SES, 
AIR COMPRESSORS, VENTILATING FANS, COAL ORUSHING MACHINES, SOREENS, 
PULLEY RY PLANT 


LEVATORS, HEAD 8, AND ALL KINDS OF COLLIER 
hfe) SBS IN THROM ST HEX. 
Miho se aoc ae Lowen, err en, 0 oe e Seca er ” 


HARTLEY & SUGDEN, Limreo, 


ATLAS er 


HALIFAX, 


MAKERS OF 


Vertical Multitubular 


STEAM BOILERS 


ORDINARY VERTICAL BOILERS. 


HOT WATER BOILERS 
(WELDED AND RIVETTED), 


HOT WATER VALYES, 
BLOW COMBUSTION STOVES. 























GQ/- GO/> BB/= 100/= 190/- I78/= ~ $00) 





PICKING, HOPKINS & CO. 


BOW, LONDON, E. 


SCHIELE'S PATENT FANS. 
se 








The Sole Makers and opie of the above Fans, and of Schiele's Patent 








BRITANNIA WORKS, SHERBOURNE sT., 
"MAGEINGS, Yervsl and Boviaonal of te 
“snd CIRCULAB, BOLE BO 


: = HIGHEST AWARDS AT ALL THE E PRINCIPAL EXHIBITIONS, Laie, Planing, 
Priced Niustrated Catalogues free on application. 4948 


" 
be 
t 
E 
¥ 
x 






Nommnovs Tusrimontaza, 4901 








eee ge ae ee 


All recent Improvements perfected. 
BLOWING FANS. 


= For belie Fires and Se ed Drying Yarn, Grain, and other sub- 
; increasing dra ught in flues; Forolng Preah Air, &c. 


EL: "EXHAUSTING FANS. 


=} For Ventilation of Mills, Grinding errs and Sewors; for Drawing 
| off Dust, Stive and Foul Alt For ng Fumes ‘and Noxtous 
y hot or cold air. As 1 

ne. Suitable 

partioulare 


27 arrangement for ae p Ventilation, with combined mrss igs he 
Engines to drive all nine, x06 kept in 
for any orcpane on app On. 


COLLIERY VENT ILATION. 


special department. Fans and Engines for from 10,600 
250,000 cubic feet of air per minate, 





< 
Lica 


aso 


Turbine Water Wheels, are: 


Cc. SCHIELE & GO. (ue Union Enoincerine Co,,) 


_- 2, OLARENOE BUILDINGS, BOOTH S8T., MANOHESTER. __ 











Ncardna First-Class Certificate & Gold Medal at the Calcutta International Exhibition, 1884. 


EO. CORA. tite 
WIRE ROPE WORKS, WAKEFIE 
os | Makers ofall Desoriptons of ROUXD and F FLAT STEEL and IRON ai ROPES. 
LANG’ 5 PATENT WIRE ROPE 


WHEN NEW. 








____ Awarded Royal Agricultura] Society's SILVER MEDAL, 1883. 
PRIZE MEDALS recelved from every Exhibitlon at which our-Machinery has been Exhibited, viz. : 


LONDON, 1861; PARIG, i655; eke ll oT ents: 1868; LONDON, 1862; OUBLIN, (866, 


WILLIAM MUIR & Co., 


MANCHESTER, ENGLAND, 


ANUFAGTURE Rr 8 
MUIR’S IMPROVED HOLLOW MAN- Finishers’ Lathes, with Oapetan 
DREL LA LATHES, verious sises, with Capstan or and Guide Sorew obeterapecren ent. 
rret Resta. Lathes, 6 in, to 12in. centres, le, Double, 
or Four Patent Treadles 


Power Lathes, Sin. to72in. cantres, all desoriptions, 
Machines, fo 


ve construction, for Marine, Locomotive or Flanging 


most masal ‘s 
and General of Boiler Fiues. 


LLIN 's Patent 
on RF a atine seta Jordan's Extent pri ultiple Ma- 
duce more work in less time any other Cutte chines, for Boiler Shells and Boller Flue a 


re. 
MUIR'S P. NT OVAL HOLD | " and descr ptions. 
Plate 


ORING MaA-| p Planing Machines. 
Ordnance, 


CHINE, for Boiler-plates pecial for Rifed 
mg ATEN? z ON NI avangAL Aig i pg Pop egy ag 
Siriaas and the other Horisontally. Saker, one 
& Co. have in their extensive BTOCK ee (at Manchester only) — sizes and descriptions of 
Bhaping, Drtng, pictting, and Wheel-ou Machines, Single Grindstone Troughs, and 
" Deuble Troughs upon oa aneit Procite, 4002 


their Patent 
LONDON ADDRESS -3, WALBROOE, B.C. 


ef 
we 
‘ 
F ‘ 
dl 
ng 











Kiva, 15, 1884.) ENGINEERING. | ext 
Hoo} oan) xaphy Water ab the Hoa Heo, Wesern Gallery, No, 1160. THE “GOSLING” IMPROVED PATENT | cot 
FRE kn 


4's 


eniemvemeawerw: FUEL ECONOMISER: 


| Patent Condensers, guaranteed to yield, per 7 ton of coal, 23) FOR CORNISH, LANCASHIRE, OR ANY HORIZONTAL FLUED BOILERS 


tone, or 61 of Water, which as it fows from mee apparatus, is clear, cold, 
beigh f) , agresable, and equal in taste and a: ce to the best river water WITH OR W ITHOUT GALLOWAY TUBES. 

scale wes a devjahpelrfl Patent intel for & artes i aor pe water of nape 

ty when Wo: e Greaay Steam from the Main Boilers same time also! le—H) ch = : 
tupply Fresh Water for foading these Boilers, to replace that distilled and otherwise lost, See ne Be 5 lied—No Fixing ‘Whatever_No Alteration ordeal 
bits bryce the expenses and trouble due to the accumulation of Soa/e in the Boilers, |Tmproves the Draught—Utilizes the PPT at in the Proper Place—Is an 
Tad is g steam specially for distilling. Excellent Smoke Burner—Cannot get out of Order—Substantial and 
he Actual Prodwotion of Fresh Water ie equal to, or 76, or 126, or 166 per cent. more than Thoroughly Efticient. 

the Boller 8team consumed by above Condensera, depending on hind of Condenser selected. : 
Patan ite i vant ) _—— gg hala Asi ates to Her River tat deta nag and over Tue GOSLING ECONOMISER GREATLY INCREASES TE POWER oF THE Borer ; 
Chilian, Ja eat Argentine Gover outa’ "The ear rps Steam Packet Grae Sream Users, THEREFORE, WHO CONTEMPLATE PrTmine ix New BoleRs sHOULD 
eT Boyal Mail Steamaare: dis Cunasd Royal ‘Steamers, and many others for|O8TAIN PARTICULARS oF THIs INVENTION BEFOKE DOING 80, 
ships, and on ‘and ba in various parts of the world. Apply to 5129 tee ee eee 


A. NORMANDY, Custom House Station, Victoria Docks, London, E. For Prices, Testimonials, Official Reports, c., de. apply to 
S805 0000——>=" ROBERT GOsSsLING & CO., 


HATTON COURT, IPSWICH, ENGLAND. 
MARINE ENC ENGINEERS. ——* FOREIGN AGENTS WANTED, »— 


M‘Arthur’s Improved UNIVERSAL |= ee 
BORING MACHINES are the Best in 


Work horizontally, and are ad- & 
mirably adapted for Boring, Tapping, iT 


and Stud argo is ade in Sizes ee OF LIME TED, 


eee te antes 


e 
Ba Deng Masi ay a2 ed vues Steel Weldless Tires, 


ngineers’ and Shipbuilders’ Plant. 




















A. MARTHUR & SON, AXLES, SPRINGS AND RAILWAY PLANT, 
—COHNSTONE, NB. 06 SPECIAL GUARANTEED SPRING STEEL 
GOLD MEDAL, GOLD MEDAL, Railway, Locomotive, Carriage and Wagon, and also for Road Van, Dray and Lurry, &c., Springs, 
compon. rec ESTABLISHED 1860. sunonteren, ere PLANISHED STEEL BARS FOR SHAFTING, 





W. FURNESS & CO STEEL SHOVEL AND PLOUGH PLATES, STEEL SHEETS, 
a ay 


lating and Hcreen Bars, &e. 
saw ill — Working Machinists, BESSEMER ROUNDS, ROLLER BARS AND STEEL FORCINGS, 


at cna ros DESCRIPTION Light Rails for Pit, Colliery and Quarry. Work, Tramways, &., bre. 


aos SHEFEFINLD. 


i) WORKING IN WooD.|—— 
BF wmmuironnrt [ATTKEN, Mc.NEIL and CO., Engineers, 


_ rE saa la Colonial Iron Works, Helen Street, Govan, GLASGOW. 
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LONDON OFFICE: 1, QUEEN 1 VICTORIA STREET, E. C. 





Ten taheaasatee tad chanaetnaaaanaaannenaned . AM lone ahanienaed 


= application, 
GLOBE IRON WORKS, BANKHALL, CANADA DOCK, LIVERPOOL. jamal 


THOMSON & BLAGK'S 
LONDON OFFICE :—19, WALBROOK, CANNON STREET. E.0. sova_ PATENT 


JAMES BLA K #H,|rverouee SS 
“i SUGAR : 


MANUPACTURERS OF 


SUGAR CANE 
MULLS, 


NEWTON HEATH, “ae” Ene eC STEAM ENGINES, 
MANCHESTER. Ft 4 | CANE fees STEAM BOILERS, 
—— ee MILL, wees WATER WHEELS, 






















PATENT 4 re e. TRIPLE EFFET, 
B () | L it RS ' mM : 773% OF JUICE od neon 
a ms | bie pelrget sceawemii — CENTRIFUGALS, 
Poem SUGAR CANE, #22, OOO So fe oapuMantatinn 
DURABILITY, 
ee ' vant Ig WATSON 5 
FUEL. : ’ 4 BAND SAWING gm | 
NO BRICKWORK REQUIRED |’ MACHINES r\AN 
Price Liste on application. Sizes, Styles 
and Prices 
LONDON OFFICE :— pyr al 


W. EL. COTTLT, 
7M, QRAOEOHUROH STREET, E.0. a 
onn{es ; 7 Fr oe “tities: o\s 

VARIOUS SIZMS IW STOCK AND ERE Teepe nenn 


BAe 7 STOCK ALWAYS ON HAND. 
| = w= T)iustrated Price List sont dit 


a ont = post free on Application. : 
‘ in ae ane “a 
ee 5 Faw 4601 4. ee 
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ROLLING MILLS 


ARTICLES FOR RAILWAYS, LOCOMOTIVES 
ENGINE WORKS, AND ROLLING MILLS, 
CAST, FORGED, AND FINISHED, 


Patent Steel Wheels with Rim and Nave cest on tu a 
Plate Sa jac. 


ROUND, SQUARE, AND FLAT 
STEEL BARS, ALSO OF ALL 
OTHER SECTIONS. 
STEEL for TOOLS, ARMS, RIFLE 
BARRELS, and FITTINGS for 
KLFLES and REVOLVERS, 












=| GENERAL 
7 -, BaeE 
Fay \& MACHINING 
SHOPS. 


MILLWRIGHTS, BOILER 
MAKERS, AND IRON AND 








BRASS FOUNDERS, Cogwheols to Pattorns or Machine monided: 
Orders idole aa kdl ings, no Haver 

uire ELIVER 
a _ Specialities: Boal feat STEEL 
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THE DIRECT HYDRAULIC SYSTEM 


——(FELIGCGINSON’S PATENT.) 


Old F , EXETER, | 4s arruizp } 
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HYDRO-GARBON FURNACE JA < MACHINES. 
' THE SPECIAL FEATURES ARE 
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SMETHWICK, 
Near BIRMINGHAM, 
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H. M. WILSON, 


MARIN Ei & GHHIN HRA AN GINEER, 












Drawings, Specifications, and 
Estimates Supplied. 


WARRINGTON WIRE ROPEWORKS 














- , MAMITED, BLYTH FOUNDRY AND ENGINE WORKS, BLYTH, NORTHUMBERLAND. 
Heap ona. oe bree LIVERPOOL fo om TR ETE? ERS, &p0. 
onxe—WARRIN ; me 


CONTRACTORS TO THR ADMIRALTY. 
Manufacture from the yee ne Charcoal and 
Bteo] Wire 


All kinds of Round and Flat Wire Ropes 
Bite, Sele ys aia Rete 


tning Conduo 
tors, and all articles conueetad tan 635 


LIFTING MACHINERY 


OF ALL KINDS. 
A SPECIALITE OF 


JTHN. PICKERING 


GLOBE WORKS, 
STOCKTON-ON-TEES 


Patentee & Manufacturer of 


PIOKERING'S 
Patent jo Blocks and 


kr Warehouse 
Power Friction Lifts 


Cranes, Crabs & Jacks, &e, 
MANUFACTURER OF ALL 





For Description, see page 312 
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This is the Best Boiler yet introduced for Launch P and & ea wos ali the ad of both Marine return-tube and Locomo- 
tive Boilers, with the following additional advantages : Accs sibility ‘for Repairs, the of Smoke, Facilities for Cleaning, £0. 





pga la ae, For Prices nl Sm y Pardculars, apply to 
Sond for Tbe Le CHARLES BURREE L & SONS, Engineers, 
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KERR, STUART & GD, 


LBOMDOM : 
20, BUCKLERSBURY, E.C. 
GLASGOW 
15 & 17, ROYAL EXCHANCE SQUARE. 
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WOoOREINGTOonmM, CUMBERLAND, 
MAKUFACTURBRE OP 


HAMATITE PIG IRON, BESSEMER STEEL RATLIS, 


SIEMENS-MARTIN STEEL PLATES FOR SHIPS, BOILERS, BRIDGES, &. «= 


Silver Medal, Paris, 1867; Highest Award, Philadelphia, 1876; Gold Medals (Highest Awards), South Africa, 1877; Paris, 1878; 
_ Bydney, 1879; Melbourne, 1880; Adelaide, 1881; New Zealand, 1882; for “Excellent Quality of Material & Good ‘Workmanship, 


Jom OSHUA Heap & O0,, Ltd.,Mannfacturers of Heap's Patent Pipe nr ase i to Ain, 


Either by Hand or Power. Also SCREWING TACKLE of every ipa 










Tramway i Rail , 


ENGINE 


AND 


CAR BUILDERS: 








ROLLS CUT 


FOR 


ALL SECTIONS. 





att my T_T 
Power Bolt ing Haid and Hand or Power ope Baud Bolt raison rag Mut Hand Pipe Ave eres \* Hand screwing Mashing, saniservse Machin | oe he 
12 tn. Sin tot ie. Pipa Qin. to din. Pips. pin. tevin, Pipe Btand, § to 3n. Pipe 


ar WORKS, ASHTON-UNDER-LYNE. _Iilustrated C with Prices upon application 
.e e eont, | Send for Illustrated Catalogue ednoed Prices. 4252 


E PAGE & CO, |, 


Victoria & Bedford Ironworks, 
BEDFORD. 


Illustrated and Priced Oatalogues Free, in 
BEng French, or German, 


KERR & STUART'S 
Patent Tramway System 


: ee FC fees 
| BSTIMATES AND DRAWINGS ON 
| APPLICATZ | : 


consmretans § (') S mmmatmen 














MAKERS OF 
PATENT PORTABLE 
RAILWAY. 


(See Advertisements preceding week.) 4693 






Tube Expanders of all descriptions. 


Go 


Thomson's Patent Swivel Key. 










Thomson's pag ts Pe aa Bleck, 


will raise a load naa sae quicker than his 
Patent Sorew Block, where light lifts are 
required, say 6, 10, 15, or 20 owt: 


Ie the Riel une from which the divc can be remov 
eaking a by Cada le face only. 
Manufactured y CHARL ES L. HE 7 
opt tes HYDRAULIC 
ENGINEER, 
° Maker of 








~ : } 6 The Suspended Lever Weighing Machine 
is now largely used in all countries 






Brew Pulley Medal J Oompiegne. Patent Winch “ oe 
WM. THOMSON (lateWm. Thomson & Co. ), Engineer, Kinnin ng Part, GLASGOW. WHEELS 
Wholesale Agents in London :—LOUDON BROS., 156, Upper Thames Street. EC. sss asin), | ee 
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THE BARROW ya hint A al ee 
#! GOLD MEDAL, PARIS, 1878. 


SAFETY, ECONOMY, 


DURABILITY. "" Gi = 120,000 HP. aan SUPPLIED, 
— : teties;~ All TESTED to 8001bs. PER SQUARE INCH. 


, Important Improvements. Considerable Reduction in 
; _ “ Number of Joints. Made entirel o Wrought Iron Tubes. 
aa se cae eaees S27 Nee Enlarged Steam epee mel gid of onstruction 
| en . Z tains Economy of Fuel Space. Portability. 
onomy of Freight and Transport. 


Numerous Testimonials after 10 to 15 years’ use. 


Price Lists, with Testimonials and full particulars on appli- 






nN AnH 5S 
For Iron, Cast-iron, yast-iron, Copper, &, 


“po, UILBERT MARTI 





Patcntec and Manufacturer 
of the 
PATENT 


” RED REFLECTING 
GAUGE GLASS, 


Showing through the water 
a Broad Red Line. 








cation to the eens N. B.— —All Gl Ginaecs are of 
’ ects trely tc sae 
i, - actured express 
UNE z BARROW CHIPBUILDIN G CONV gs. 
(LIMITHD), = | 
BARROW-IN-FURNESS, RU 4, FLOM STREET, 
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THR GOL LONDON AGRNTS, 4796 LONDON, 8.0. 
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COAL PRODUCTS HOWELL & CO. jzwndsrert SHEFFIELD, 















Manufacturers of all kinds of dard Manufacturers of all kinds of 
B Seas ae | Wrought Iron, Lap-welded 
lister, Shear, Spring and Butt-welded TUBES 


and Oast Steel, = tea -. 
FILES, SAWS, &. VARMseNeneisGN —— —— ce i a aaa 
HOWELL’S PATENT HOMOGENEOUS. METAL AND . CAST STEEL TUBES. 
SPECIALITY | ~ TRON AND STEEL om 
( COPPER-COATED TUBES. 


JAMESON'S COKING PROCESS 
Applicable to any ordinary coke oven 
and all descriptions of coal. 

Over 800 ovons are alroady at work or arranged for 


by isla of over 10,000 ovens 

ma a ipl cost th procose saves the volatile 
pve coal mde mee burning gaa, and gives 
arenas yield of coke of improved quality. 
a 


FOR PARTICULARS AFFLY TO 4822 


JAMESON'S PATENT COKING C0., Ltd., 


BT. NICHOLAS CHAMBERS, NEWCASTLE-on-TYNE 
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LEAD | GLAZING. 


8 Section of a a ar oo and after 
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LE eR a 
International Health Exhibition, West Kensington, 
ARTERN ANNEXE, Stanv No, 10. 
International Exhibition, Pei beeieh Palace, 

‘ Wrart Conninon, Branp N STAND 


RUSTLESS IRON. 


THE BOWER-BARFF RUSTLESS 
TRON OOMPANY, LIMITED. 


Furnaces now in constant operation in London. 
IRON FOR TREATMENT TO BE CONSIGNED 
5 COMPANY. 











No Special Contract required for its 








SKIN MARKET PLACE, BANKSIDE, 8.E. adoption. 
a WAS tos omer Sang Bower -Barffed, 
mopetas call ai leads celia oie SUITABLE FOR ALMOST UNIVERSAL 
APPLICATION. 


28, QUEEN VICTORIA STREET, E.0. 


MACHINE TOOLS. 
SHEPHERD, HILL G0, 


Ws 

+s, h 

My ot 

Wg) i, 
+ 


4 , TR STREET, 
(EB. B, SAUNDERS, Agent). 


Manufacturers of all kinds of Slide Lathes, Planing, 
Shaping, Slotting, Boring, Drilling, Punching, Shearing, 
Bending, and Scrowing achines, suitable for every 

class of Enwineers and Shipbuildere. 4988 


E. S. HINDLEY, 


BOURTON, DORSET. 
— SPECIALITIES. — 


VERTICAL ENGINES 


Horizontal Engines, 
SAW BENCHES 


N.B.—The Lead Strips, which are the special 
feature of this System, require no Skilled Labour to 
fix; breakages can be repaired by anyone; and aLy Write for Prospectus and 
OUTSIDE PAINTING I8 DISPENSED WITH, Testimonials. 





SOLE MANUFACTURERS OF THE PATENT LEAD STRIPS 


GROVER & C0., Ltd., Engineers, &., Britannia Works, WHARF ROAD, N. 
CHAPLINS' PATENT STEAM CRANES, 


LOCOMOTIVE, PORTABLE OR FIXED, FOR WHARF OR RAIL. 


To hoist 15 cwt. to 80 tons, Geared to hoist or lower, and turn entirely round in either 
direction by the steam power, separately or simultaneously as required. 









Steam & Hand Derrick & Overhead Travelling Cranes. Hoisting and Pumping Engines. 
IMPROVED STEAM EXCAVATOR OR ' NAVVY.” 


Contractors’ Locomotives, Steam Road Rollers, and others of our CHAPLING' Vertical 
Engines and Boilers always in stock or in progre: 





wr ¢ PATENTEES AND SOLE MANUFACTURERS : 


pmerney EX. CHAPLIN & Co., Cranston Hill Engine Works, ULASHOW; 


And 68, ____And 68, QUEEN VIOTORIA VICTORIA A STREET, LONDON, £.C. 


BEN THE “LANE” SECTIONAL STEAM BOILER. 


i. as eee a | Patented in England, France, Belgium, 
a Germany, and United States. 












London Show on a smash can dil =f ey 
: 44, Queen Victoria St. — iia : cS | he . ., UNRIVALLED FOR 
A **° | es | | STEAMING POWER, 
a | ™, a oe ue in 5 : a : . 3f An, eo Sg a ae — F eerLiyES FOR CLEANING, 
- Ta aa : Hy = : , é e : oan . i Sn — ' — 8 oe a = Parts, 


NEW 
“PATENT GEARED” 


PULLEY 
BLOCKS. 


mh The New “Patent Geared” Blooke 
Af are manufactured with xrvat care, and 
of tho beet Leernpieon throughout, and 


HIGH PRESSURE, 
EASY ERECTION. 


The deposit of imptirities takes 
ee place in receiver only. 








ein avery senso cg Aa 

SAFETY | TO CONVINCE STEAM USERS 
HOISTING MACHINES. _— are of the splendid cigoulation and entire 
With the ‘Pavan? Gmango” Pl = lity are ks Rady. seh ee aes, a prong of priming, we without extra 
= Ocks pea og . My ome ' 2A “ : : aunt Sot a oaks ees illuminate minate the f 
ee oman can lift from 2,000 to 4,000 Iba, | ec re 2 oe vee, interior 0 
: | boing two or three times the lifting | jn ee eae a oe | sealer with ‘‘Lane's” improved 

power of the Direct  Diferenti Blocks. | iva oe : . Light Apparatus. 

iy ILLUSTRATED "PRICE LISTS FREE] o i : : —— 5181 
ON APPLICATION TO THE © 090 aie o ; 

SOLE MAKERS: ae . ogotiahion ioe Foreign ene, cadens 


s0HN CROWLEY &C0,, Sheffield. HOWARD LANE & 06., Palmerston paling Od Briad ine LONDON, £.c. 
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Paris, 18'78. —GOLD ) MEDALS AWARDED.— —Melbourne, 1881. 
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MANUFACTURERS OF 


Steel Gearing 


MOULDED BY PATENT MACHINERY, 


MANUFACTURERS OF ° 


TOOL STEEL 


OF SUPERIOR QUALITY. 


hn costal 


ALL KINDS OF 


STEEL CASTINGS 


Weighing up to 20 tons. 





SPINDLE STEEL. 
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For Mills, Machinists, i ye if CAST, SHEAR, 
Engineers, ye pees ZZ LG SS GERMAN, 
Marine, & Mining Purposes. (i lea ethne =a \WS SPRING, BLISTER, 
ALSO OF es il ne, hole NE oS am 2 rae 
PROPELLER BLADES, << . & a e : ss ~ {i —4- FS Sheet Steel 
MARINE ORANKS, . pe Ye SN < = i % FOR ALL PURPOSES. 
RUDDERS, 3. _ 
STERN FRAMES. : = STEEL PLATES; 
= FORGINGS of all Kinds, 
Diol A Agents: a2 


-Goanes, GaLvERT x Go, ° 7 = — SS Manchester Warchouse; 
30, WALBROOK, E.C. gen ian = 55, DALE STREET. 


WM. J ESSOP & “SONS, Limited: 


BRIGHTSIDE WORKS, SHEFFIELD. or 


S OWENS & CO. 


HYDRAULIC AND GENERAL ENGINEERS, WHITEFRIARS 8T., LONDON, 
MANUFACTURERS OF 


iia MACHINERY = EVERY nr Ore 















Double Barrel 





ware ar a i 
: rs, ce a A. ; ‘ 
Im Improv Double Contractors’ Pump i: : 
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Hot or Oeld Lijuor it i ; 
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Deep W — Troble Barrel Punps, for Manu- Doop Well Pumps & 
Doth et Powe Power. Horse or Gatie? aaa mine Double, se rah Lg melbo ais a tactories, Breworles, Distilleries,&c. bined Engines Bollex 
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| ydvaiius Ram, fe 
supp) 
Treble Well Pumps. Centrifugal Pump. — ie Pope Br it Pap Shed = Gran Mares da ld Force Pump on Barrow. Double Barrel Fire Engine. ia oh ren Water, 


Pumps, Boring Tools, and General Contractors’ Plant to be Let on Hire. 
« | cet ee ILLUSTRATED CATALOGUES ON APPLICATION, 
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“The Lancaster’ RICHARD GARRETT AND SONS, 
LEISTON WORKS, SUFFOLK. 





{ng Woer varying pressures of steam, and 


ia, therefore, mess. 
ae Oe mall Portable, ba Pogue & Fixed Engines, with compounded Oylinders 


RS ’s Patent Reversing Gear. 
LANCASTER AND TONGE; | Machine flanged Boilers with Oorrugated Fire 


MPHE LANCAHTER BTEAM TRAP, of which we are the si Te eae reenact ae EE 
Patantesa aud Hole Makers, lias been reported on by D. EK. 
CLARKE, Kaq., M.1,.0.K., @ copy uf which, with illustrations, we ___.ESTABLISHED 100 | YEARS. __ 
ehall be glad to send on application. Pageny/ig ratlee adfiaat- §°" 
si SEeEOTA LI Sie Ss. 


















Patentees and Bole Makers, 
: ENGINEEES AND BRASSFOUNDERS, «i: Boxes. eutecinsie ‘as 
STANDARD «7 E eee Bnd BWaw-Vao0 ery 
VERTICAL six ri gaa a Mere with the “Garrett-Ellis” Patent Revarsibte 
BOLE TS et x Rolled Steel Beaters. 
revcme [=dia Rubber Products—| | po ee EN Portable Saw Benches 
AB BO T A fea For Textile and Chemical Manufacturers, Engi- ote oo = in ecelete - Sand Distributors. 2778 
MEWAR Rf % : neers, Contractors, Dyers, Paper Makers, Hitlers. Pe a eee OE BELTON Ice OEE IETS, 


&., 
Also for 
Steamaip, Railway, Telegraph, Agricultural, any 
other Technical purposes, are exclusively and actually 
manufactured by the 
NORTH BRITISH RUBBER COMPANY, LIMITED. 


‘il hi il : 
ie 


WAL. chod SLOVER AC ie 


Manufactory: 
OASTLE MILIA, 5 SDINHURGH. 


67, Moorgate | te Btrest, London. 
Warehouses { 6, ‘Charleste Street, 
18 & 16, Oewallat Sitrect, Glaagow. 


London Office: E. E. WIGZELL, 37, Walbrook. 


Liverpool Office: T. HOSKING, 18, Strand Street. 
Glasgow ALEX. YOUNG, 47, Waterloo Street. 





WT STANLEY 








Qmith’s Patent Dredgors, 


Tur Sime afte CURAERRY ule MOST KFFICIKNT 
KKS M 


MATHEMATICAL INSTRUMENT | | 
MANUFACTURER 
To H.M.'s Government, Counoll of India, Bcience and ‘ Jobe sr a terre a 
Art Department, Admiralty, &. 
Contractors to H.M. Postmaster-General, the Indian Gavetniene: the ee 
Mathematical, Drawing, and Surveying Instruments Railway, Telephone, and Blectric Light Companies, 


of evory description, of the highest quality and aeee 
at the most moderate prices, AS USED BY THE ADMIRALTY, WAR OFFICE, AND RAILWAY COMPANIES. 


Price List post free. Engine Divider to the tase 


Address: GREAT TORNGTILE. HOLBORN, LONDOW, W.0, THE S] L | CATE Ow! I DE yay | N 7 


WEIGHING MAOHINERY. 


Are fitted with 9 novel Grip ae worked by Hy- 
Power, providing « most simple machine 
oars fcent oe Banks or Harbours at bulf tho coat of pre- 
ge 


sont ; 
SOLE MAKERS .- 


(lark, Bunnett, & Co., Juim., 


LONDON. 


oceans aie eles _ eee ey 


[>> paldiege Roofs, 
AND 
STRUCTURAL IRONWORE 


ooM 








OTH AS GLASS AND HARD AS IRON. 


SMO 
ho basis of this Paint i ilicate ore composed of ailex and oxide of aad naturally combined 
ep LG LOSE 1 Bead ani nen “th equal proportions. "Hro this is due its extracrdina . 


7 a hon the DURABILITY, TENACITY, SMOOTHNESS, AND "HARDNESS, 


arian eal aia nabow, Sp “at, It le unrivalled as a preservatl ve, resiste the acti on of air, water, gases and acids, and is equally applicable to 
(lark, Bunnett, & Co., Lim., “On bed IROOM, STONE, STUCCO, OR WoOD. 
RATHBONE PLACE, W., mee oad, Sold in two colours only, DARK RED and BUFF YELLOW, i in Paate (guaranteed ground 
AND 9344 ib, 5029 in ane sien Oil) or in Powder. 6186 
Sura mete eae aa Tut Of RAGOSINE & CO,, 7, IDOL LANE, “GREAT TOWER STREET, LONDON. 
Catawouvaa any EaTimatia ON APTLIOATION. By Weatnvinater Chambers, Victoria Mt., 8. W. icon PAINT 16. ra SNOINMSEY Skat FAIEKD- 






Nh ed RINE te ln es aha ao, cements tpn ech hime amcenc A Ht 


GANDY BEI, Ts. 


WO TICE. GANDY +. REDDAWAY anv Oruzns. IO TICE. 
AX Advertisement having been inserted in sundry papers by Messrs. F. Reppaway & Co., setting forth that Mr. Ganpy 
has been ordered to pay their costs, about £5,000, in reference to the action brought by him against them, Mr. Ganpy 
Gives Notice that as yet no costs have: been paid to Messrs. F. Reppaway & Co. by him, that the decision referred to is now 
under Appeal, and that the amount of costs named 1s = exaggerated, and it is premature to say by whom the costs will 


ultimately have to be paid. — 


MAURICE GANDY, 1380, Queen Victoria Street, LONDON. 


SOME OF THE PRINCIPAL BRITISH STEAMERS FITTED WITH 
E'O=>’S Fratrant CORRUGATED FURNACES. 
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TEE Lee DS FORGE co. ss 
“Leeds Forge’ Special Siemens Mild Stee) Plates for Bellers. Flanged Work for Marine Boilers, | SAMA 
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THE INSTITUTION OF MECHANICAL 
ENGINEERS. 

In dealing in our last issue with the meeting of 
the Institution of Mechanical Engineers at Cardiff 
during the past week, we gave a full account of the 
proceedings at the two meetings for the reading and 
discussion of papers held on Tuesday and Wednes- 
day, the 5th and 6th inst., and we also gave notes 
on several of the works, &., thrown open to mem- 
bers, We have now to describe some of the other 
works visited, and tu describe the specially arranged 
excursions which form such an important feature in 
theso summer gatherings. 


THe WaLLseND SLIPWAY AND ENGINEERING 
OCoMPaNy., 


These works, which were specially set down for 
being visited on the 5th inst,, form a branch of the 
well: known establishment on the Tyne, and are 
situated on the public graving dock referred to 
last week. They also face the new Roath Dock 
now in courso of construction, of which particulars 
are in our notice on page 135 ante, The 
works are entirely new, and indeed, at the 
present time, are hardly completed, although the 
are aufficiently advanced to undertake any wor 
that may bo required. 

Entering at the principal gates, we pass into the 
lofty main building, which comprises the erecting 
and machine shop, It is 150 ft. long and 67 ft. 
wide, and is covered with Holt’s patent roof. In 
this department are several very fine new tools. 
Amongst them is a large lathe, treble-geared, sur- 
facing and screw-cutting, by Messrs. Smith, 
Beacock, and Tannett, of Leeds, which at the time 
of our visit was being erected. This has been 
especially designed for apts up heavy crank- 
shafts, but can be used for any heavy general work. 
There is a pedestal with a compound slide rest for 
turning work of large diameter, the gap allowing 
of pieces up to 10 ft. being chucked. A shaft 20 ft, 
long can be taken between centres. A second 
acrew-cutting and surfacing lathe by the same 
makers will take a shaft 26ft. long. There are also 
other smaller lathes for lighter work. A large 
radial drill will work over a radius of 7ft. This 
machine has been specially arranged for boring 
work of large diameter, such as propellera, &c. 
A pit is proviaes for work of gre. ter length than 
usual, There are alao smaller drills of the same 
type; both of these are by Messrs. Campbells and 
Hunter. A planing machine, by Messrs, Sharp, 
Stewart, and Co, is a fine tool; it is on Sellars’ 
patent, with diagonal worm. There is also a slot- 
ting machine and a screwing machine by the same 
makers, The latter is also on Sellars’ patent, and 
will screw up. todin, diameter. Thero is also a 
shaping machine by Messrs. Campbells and Hunter, 
besides several other tools suitable for tho class of 
work in view. The shafting for driving these 
machine toola is cold-rolled shafting supplied by 
the Kirkstall Forge Company, and the pulleys 
are on Mackie’s patent. The shop is commanded 
by an overhead travelling crane of 25 tons capacity, 

Messrs. J. Booth and Brothers, of Rodley ; 
it is driven by a square shaft 160 ft, long. 
This crane also runs over the railway siding which 

asses across the end of the shop. All the machinery, 
including the crane, is driven by a 16 horse-power 
Otto gas engine of the new pattern lately intro- 
duced by Messrs. Crossley Brothers. The gas is 
supplied by two Dowson gas producers, one of 
which only is worked at a time, other being held 
in reserve. Each producer is capable of generating 
gas for 120 indicated horse-power. The usual 
scrubbers and a_ gas-holder of 1500 cubic feet 
capacity are provided. 

Above the amaller machine tvols is a gallery set 
apart for pattern and wood-working generally, The 
bench vices are on & somewhat novel principle. In 
this shop the boilermaking and iron ship repairing 
plant is placed at present as a temporary measure. 
A building of similar dimensions to the one we aro 
now treating of will be erected adjoining for this 
purpose as soon as the company obtain possession of 
the ground, which will be in January next, The 
plant consists of plate planers, rolls, punching and 
shearing machines, and other gear suitable for deal- 
ing with heavy marine work. In the yard there is 
in course of erection a plate furnace which will heat 
a plate 16 ft. by 8 ft., and a beam bending machine 
is also placed here. 

On the western side of the yard is a building 
118 ft. long by 45 ft. wide, and somewhat similar 


to that we have described ; this forms the foundry. 
One cupola is already built, and arrangemonts 
arc made for erecting a second. 
placed in the other building, is used for giving 
the required blast. Castings of the largest size 
will be made here, the plant being specially de- 
signed for large propellers. A large drying stove 
24 ft. square is, built against the foundry. The 
brass foundry, which haa three fires, ia in the samo 
building. At presont half the area of this shop is 
ocoupied by the smiths, but when the premises are 
completed there will be a separate smithy. 

] gas, water, and air pipes are laid in a culvert, ao 
as to be easily accessible. This establishment was 
vpened for work on the lst of July last, and ma 
now be said to be in fair order. The place is well 
arranged for dealing with ship repairs of all kinds. 
The excellent modern tools and favourable position 
will render this latest invasion from the north a 
formidable rival to the existing yards. 


THE TYNESIDE Encink Works. 


These works were also visited on the bth inst. 
They form a part of a group that is placed 
round the public graving dock of the Bute Docks, 
and which it will be seen, by reference to the plan 
published on page 133 of our last number, leads 
from the northern corner of the Rvath Basin. 
This dock is 580 ft, long, 60 ft, wide at entrance, 
and has at springs 23 ft. of water over keel blocks. 

Passing in through the offices we come firat to the 
erecting shop, w fine lofty building served by an 
overhead travelling crane which will lift 10 tons. 
At the back of the shop is 4 treble-geared surfacing 
and screw-cutting lathe with a sliding bed. It wil 
take a long shaft between centres, and will turn 
such work as pistons and pieces of this nature up to 
6 ft, in diameter. At the time of vur visit to these 
works there were being erected two pairs of com- 

ound tandem engines intended for the Bristol 
orporation. 

Next to the erecting shop is the bvuiler-house, 
which contains two large vertical boilera, and from 
thence we pass to the machine shop, which ia fitted 
with lathes, planing, shaping, slotting, and drilling 
machines, and all the uaual tools for ship-repairing 
work, The most noticeable of these is a heavy 
crankshaft lathe. Above the machine shop is a 
fitters’ gallery with fitting benches and light ma- 
chines. Noxt to this ia the copporsmiths’ shop and 
a brass foundry with four fires and the usual ap- 
pliances. 

In another building there are two floors upstairs, 
which compriae the pattern shop and carpenters’ 
shop fitted with the usual tools and wood-working 
machinery. Below is a bosat-building shop. At 
the other end of this rango of buildings is the 
smiths shop with eight fires served by a Roots 
blower. There is also a small steam hammer, 

At right angles to the latter building is a lofty 
boiler shop, which is covered by two spans of iron 
roofing placed on strong iron columns. These are 
to support a travelling crane which ia heing erected 
and which will lift up to 85 tons. For the boiler- 
making plant some hydraulic machinery is now 
being constructed by Messrs. Fielding and Platt, 
There are alao two heavy and two light steam 
punching and shearing machines. There are ten 
boilermakers’ fires and s large sunken fire, which is 
used for welding up atern frames or heavy work of 
this description. There is also in this shop one of 
Allen’s steam strikers, which is found very useful in 
drawing down tools and such work, There are 
countersinking machines, rolls, beam bonding 
machinery, and other tools necessary tv complete 
the boilermakers’ plant. On the opposite side of 
the yard there is a plate furnace which will take a 
plate 17 ft. by 8 ft., beside which is an angle iron 
furnace for heating frames, &c., and in front are 
the plate levelling blocks, 

This is & modern establishment, the tools being 
new and of recent design. The buildings are lofty, 
light, and most substantially built. A line of rails 
in connection with the main systems runs into tho 
works, This company has recently built on these 

remises three small acrew tug vessels which were 
(aiinehed sideways into the dry dock. <A notable 
case of repairs recently executed by this company 
was that of the iron s.s. Moliere. This vessel got 
high and dry on the rocks at the Foreland, a bad 
spot in the Bristol] Channel. The bottom was 
patched up and the rocks were blasted awny in 
order that the vessel might be floated off. She was 
towed up tothe dry dock and a new cellular bottom 
was put into her almost al] along up to the turn of 


the bilge. 


eight days froin the time the vessel entered the 
A Roots blower, | dock, 












The; work {was “completed, in” twenty- 


Tue 6.8, ‘‘ BLUE JACKET.” 
Before leaving the morning meoting on Tuesday, 


the 6th inat., the attention of the members was 
directed to the s.%. Blue Jackot, this being the 


vessel to the boilers of which had been fitted Mr. 
Hannay'’s electrogen described in Mr. J. H. 
Hallett’s paper on ‘‘ Corrosion in Marino Boilers,” 
read before the Institution on the 6th inst. In 
order to facilitate the discussion of his paper on tho 
subsequent day, Mr. Hallett, who is tho consult- 
ing engineer to the owners, had arranged that on 
the Tuesday afternoon one of the boilers of the Blue 
Jacket should be opened and available for the in- 
spection of any member desiring to examine it. The 
boiler had not, we believe, been cloaned in any way, 
and it was found to bein admirable condition, and 
coated only with a light uniform scale. The engines 
of the Blue Jacket had also been running without 
any lubricant being introduced in the cylindors, 
and the high-pressure cylinder was opened for the 
inspection of the members, the hore showing a 
perfect surface. The Blue Jacket is the property 
of Messrs. Hallett and Oo., of Cardiff, and was 
built by Messrs. J. L. Thomson and Sons, of North 
Sanda, Sunderland. Her chief dimensions and 
particulars are as follows : Length between 
pad alana 282 ft. ; breadth, 36 ft. 8 in, ; 
epth, 24 ft.; capacity, 3100 tons; rig, schooner ; 
iron lower masta ; short full poop for cabin ; 
long bridge und top - gallant forecastle; iron 
main, forecastle, and upper bridge decks; and 
wooden upper deck, Sho is provided with four 
large winches and a donkey boiler, Cochrane's 
patent, of extra large size. She is also fitted 
with Laing’s patent helical wheel, steam steering 
gear, and direct-acting ateam windlasa, Tho hull 
is well subdivided by bulkheads, and provision is 
made for water ballast in the fore and main holds 
and peaks. The engines were built by Mr. John 
Dickinson, of Sunderland. They are of the com- 
pound surface condensing type, with cylinders 
35 in, and 66 in. in diameter, and 42 in, stroke. 
They are fitted with steam starting, reversing, and 
turning gears, Dickinson’s patent built crankshafts, 
and Durham's patent governor, Stcam is yaar 
by two multitubular boilers, fitted with hydro- 
kineters, and working at 4 pressure of 80 Ib. 


Excugsions t0 COLLIBRIEs. 


As we mentioned last week, the afternoon of 
Wednesday was chiefly devoted to four alternative 
excursions to collioriea, anumber of works in Oardiff 
being, however, also thrown open, The four col- 
lieries to which visits were made were the Great 
Western Colliery, Lowis’ Merthyr Colliery, the 
OCymmer Colliery, and the Liwynypia Colliery, al! 
situated on the Taff Vale Railway in the neighbour- 
hood of Pontypridd, passing which a glimpse was 
obtained of the one-arch stone bridge of 140 ft. span 
erected in 1755 by William Edwards, fhe self-taught 
architect. Qn the way to Pontypridd also were 
sven in passing the ancient Castle Coch (which has 
been recently restored by the Marquis of Bute, tu 
whom it belongs, and which has a large vinoyard 
annexed to it), and the Nantgarw Pottery, cele- 
brated for the now rare china formerly produced 
there. 

Of the four collieries above named, we subjoin 
sume particulars. 


THe GREaT WESTERN COLLIERY. 


This colliery is situated about one mile from 
Pontypridd. It consiats of three pits, one of which, 
however, is only used for pumy yg. Tho Helting 
vit is 400 yards deep, being sunk to the 6 ft. seam. 
t is now, however, working the 4 ft. seam, which 
consists of steam coal. The winding engines 
situated at the head of the pit aro of the ordinary 
horizontal type, with double beat valves, Tho 
cylinders are 40 in. in diameter and the stroke is 6 ft. 
They aro fitted with Stevens's automatic oxpansion 
gear, which gives a considerable economy in steam, 
a consideration of more iinportance in this instance 
than is usually the case at collierics, as here the 
small coal is used for coking. The drum is 16 ft. 
in diameter, of ordinary construction, and has 
a flat rope. The shaft is 16 ft. in diameter, 
and ia fitted with rail guides for the cages. 
The working faces average about a thousand 
yards distant from the pit. The roads aro straight, 
and gradionta easy. The haulage is by compressed 
air, an engine being placed at each ond of the 
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plane, as the inclination is not sufficient for the 
trains to carry the ropes back. The air-compressing 
ongines are a fine modern pair by Messrs. D, Adam- 
son and Oo., of Dukinfield, and are placed in a build- 
ing adjuining the winding engine. They are of the 
ordinary horizontal type excepting that they have a 
special valve with convex face working on a hollow 
cylinder face. The steam cylinders are 40 in. in 
diameter, and the stroke is Gft. The air cylinders 
are 42in. in diameter, and have Walker's patent 
inlet and outlet valves, which are fitted with a 
spring buffer arrangement. The steam pressure 
is 60 lb., and the air is compressed to 45 Ib, 
to 60 lb. id square inch, the ongine stupping 
automatically when the steam pressure is reached 
in the air receiver. The air is carried down the 
pit by a 12 in. wrought-iron main, and is dis- 
tributed by smaller pipes. There are four air 
engines for haulage, and one pump on Cameron's 
patent for draining the dip workings. The hauling 
engines are on what is known as Stevens's patent 
and have been supplied by the Uskside Company, 
of Newport ; one engine has a pair of 14 in. cy- 
linders with 18 in. stroke, the diameter of tho 
drums being 5 ft. There are three other of these en- 
gines, each having a pair of cylinders 8 in, in diameter 
with 12 in. atroke, the drums being 3ft. in diametor. 
Steel wire ropp § in. and Zin. is used. The larger 
engine will bring 12 trams, each holding about 
22 owt. of coal, at about twelve miles per hour, quick 
hauling being the rule in this pit. Electric signals 
are used, 

The No. 2 pit is working what is known as the red 

coal, which is a seam of high quality steam coal. 
This pit is 430 yards deep. The winding engine is 
of ordinary horizontal type, with steam cylindors 
30 in. in diameter by 4ft, stroke, ‘The drum is 
11 ft. in diameter and has a flat rope. The shaft 
is oval, its greater diameter being 14ft. 4 in., and 
the smaller diameter 10 ft. 6 in. The haulage in 
this seam is by horsos, the workings being near the 
pit. The workings in both soams are ventilated by 
one Guibal fan 40 ft. in diameter, which is worked 
direct from a horizontal engine having a cylinder 
36 in. in diameter and 3 ft. stroke, the fan inaking 
fifty-two revolutions por minute. The No. 1, or 
Hettie pit, is the downcast, and the No. 2 the 
upcast shaft. The present fan, however, will 
shortly be superseded by a new Schiele fan, to be 
driven by a horizontal engine, having a $2 in. 
cylinder by 3 ft. stroke. This machinery is in 
place, and will svon be ready for work. Steam 
for these engines is supplied by four sets of boilers, 
sixteen in all, Four of these are fired by the 
waste gases from the Ooppée coke ovens. These 
boilers are moatly of the Lancashiro typo, but there 
are three or four egg-end boilers. e latter are 
50 ft. long, and the former 30 ft. long by 7 ft. in 
diameter. All deliver into one steam main, the 
pressure being 50 Ib, / 
_._ The coke ovens ave placed to the east of the pits, 
ABhere are five blocks of Oo ovens and eight 
‘eleoks of dbdinary ovens. ere is one steam 
‘pusher out. These are the only collieries we met 
with which worked Coppée ovens. These ovens are 
well ddapted for coking a hard dry coal, which in 
any cage does not, of course, produce such a high 
quality coke as the bituminous coals. The coal 
used for coking at this colliery is of a slightly bitu- 
minous nature, and in the Coppée ovens produces 
@ very good coke, although the colour is, of 
course, not equal to that produced under more 
favourable circumstances. It is a fact worth noting 
that in the iron works which produce coke for their 
own use efforts are being made to introduce the 
Coppée ovens as much as possiblo, and it is said 
that if the coke is watered as soon as withdrawn a 
fair colour can be obtained. 

It will be seen that steam coal only is worked 
at this colliery. Of this the average output is 1200 
tons per day. The coal used for coking is washed 
by one of carte ia three-bosh machines, which 
is turning out 200 tons per day. 


Tur Lewis Merroyre Couurery. 


This colliery is situated at Hafod, in the Rhondda 
Valley, and is the property of the Lewis Merthyr 
Navigation Coal Company, Mr. William Thomas 
Rees being the engineering manager. There are 
three pits in working, two on the 4 ft. steam coal 
seam and one on the No. 3 Rhondda seam of 
bituminous coal. The Birtie Pit is one of thoso 
working the 4 ft. seam at a depth of 360 yards, and 
has a pair of winding engines by Messrs, John 
Fowler and Co., of Leeds, of the usual horizontal 


type with double beat valves. They have 42in. 
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cylinders and 7 ft. stroke and work a spiral drum 
varying from 15 ft. to 30 ft, in diameter. These 
engines aro fitted with steam and hand brake and 
steam reversing geur. The pulley framo is of 
wrought iron. Round rope is naturally used with 
the spiral drum, and two trams are carried on the 
cage, which is single-decked and 13 ft. long. 

In this pit there is no mechanical haulage under 
ground, as the main levels are not more than 700 
yards long. ‘The area of the takings is very large, 
and comprises about 2000 acres of steam coal, In 
addition to the 4 ft. seam, the 9 ft. seam, the 
2 ft. Yin. seam, the 6 ft. seam, and the red vein, 
have all been proved workable; the 4 ft. is only 
being worked at present. This pit is ventilated by 
a Schiele fan which ig placed in a building close 
to the winding engine ; it is driven by a belt from 
an engine with 24 in. cylinder, a duplicate engine 
being held in reserve and ready to couple on at 
any time according to the ordinary practice. The 
engine makes fifty-five to sixty revolutions a 
minute. The driving pulley is 17 ft. in diameter, 
and the fan pulley is 6 ft. 2in. in diameter. The 
fan itsolf is 13 ft. G in. in diameter. Tho wator 
gauge on the fan drift registers an average of about 
2.2 in, The average output of the Bertie pit is 
1100 tons per day, but the machinory ia capable of 
handling from 1400 to 1500 hundred tons a day. 

From the Bertie we pass to the Hafod pit, which 
is situated on the other side of the Rhondda, and 
connects with the Bortio pit, The winding engine 
here is of the ordinary horizontal type, and has a 
pair of 30 in. cylinders, the stroke being 6 ft. The 
drum is 12 ft, in diameter, round rope being used, 
and one tram is raised at atime. The depth of the 
pit is practically the same as the Bertie, and the 
veins are the same, but the 4 ft. seam only is 
worked. Horses are employed for haulage here, 
the distances not being considered sufficiently great 
to make it desirable to use power. The ventilation 
of this pit is obtained by means of 4 Waddle fan 
40 ft. in diameter, which is driven by an engine 
with a 30 in. oaylinder. It is estimated to be 
capable of delivering 160,000 cubic feet of air per 
minute. The output at the Hafod pit averages about 
680 tons per day, 

The Ooedcne pit is situated about 130 yards higher 
up the valley on the Bertio side, and is working the 
No. 3 seam of bituminous coal. The winding engines 
are of tho usual type seen in these parts, and have 
24in. cylinders and 4ft. struke. The drum is 
12ft. in diameter, and a flat rope ia used, The 
depth of the pit is 120 yards. The haulage here is 
on the tail rope system, the distance being exactly 
one mile. The engines, which are underground, 
are placed with the boilers close to the upcast shaft. 
They have two 14 in. cylinders and a stroke of 
16in. The old syatem of ventilating this pit by 
furnace is in use, the men worki 
ights. The average output at the 

tons per day. 3 

The coal-washing machinery is situated close to 
the last-named pit. It is of the plunger type on 
Sheppard’s patent, and is capable of dealing with 
200 tons per day of twelve hours. It is worked by 
a horizontal engine with a pair of 12in. cylinders. 
The coke ovons are situated ‘near the coal-washing 
machinery. There are 111 in all, and are of the 
ordinary South Wales type, and are drawn by a 
hand winch at present, although steam gear is 
about to be fitted. There are eight steam boilers 
6 ft. Gin. in diameter and 36 ft. long, having two 
tubes in each, which are heated by the waste gases 
a the ovens, assisted occasionally by a little 
coal, 


edoae pit is 


Cymmzr OCoLiierigs. 


These collieries are the property of Messrs. George 
Insole and Son, the manager being Mr. Thomas 
Griffiths. They have been established about sixty 
years. Nine years ago they sunk to the steam 
coal measures, prior to that house coal only being 
produced. They are sixteen miles from Cardiff on 
the Rhondda branch of the Taff Vale Railway close 
to the Porth Station. There are three pits; two, 
which communicate with each other, are for steam 
coal, and the remaining one, situated about half a 
mile away, produces an excellent bituminous coal 
for domestic purposes. Both the steam coal pita 
and the bituminous coal pit have separate outlets 
communicating with the Taff Vale Railway. The 
two steam coal pita are 400 yards deep, and both 
have been sunk to the 2 ft. seam, which is the fourth 
seam of the steam coal series of South Wales, and 
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underlies the celebrated 4ft. seam. Three seams 


are at present worked at these pits, viz, the 
2ft. Vin, soam, 4 ft. seam, and the 9 ft. seam, form- 
ing an aggregate thickness of 20 ft. of coal. The 
long wall system of working is adopted throughout, 
the average output for the present year being 1400 
tons por day of ateam coal alone, the bulk of which 
is from the 4ft. seam. The diameter of the down- 
cast shaft is 16 ft. and that of the upcast 13 ft. Tho 
shafta are lined with brick from top to bottom, and 
have been fitted with substantial wrought-iron head 
gear on the Terris principle. Tho height of the 
head gear on the downoast shaft is 76 ft., and on 
tho upcast shaft 60 ft. The diameter of the down- 
cast pulleys is 17 ft., and flat ropes are used in thut 
shaft. Tho diameter of the pulley of the upcast 
shaft ia 12 ft,, and round ropes aro hero used. | 

For the downcast shaft there are a pur of 
large horizontal winding engines of exceptionally 
substantial construction by Messrs. Harvey and Co., 
of Hayle, Cornwall. They have 42 in, cylinders by 
6 ft, Gin. stroke. The winding drums are 17 ft. iu 
diameter at first lift. The engines have been titted 
with an automatic expansion gearing, which has 
had the effect of enabling seven boilers to do tho 
work which formerly required eight. 

The boilers for the whole works consist of ton 
Galloway and two egg-ended boilers. Six of thw 
Galloway boilers are fitted up with Bennis’s patent 
mechanical stoker. We are informed that tho 
beneficial results from this apparatus are that a 
saving in fuel of 16 per cent. is obtained, and that 
the quantity of water evaporated per hour is 30 galls. 
more per boiler than with the same amount of fucl 
with ordinary hand firing. Two of the Galloway 
boilers have also been fitted up with Messrs. J. 
Williams and Son’s patent blower. With this 
apparatus a current of air is blown in at the bridge 
in order to effect the complete combustion of tha 
gases. The saving in fuel attributed to this ar- 
rangement is 12 per cent., in addition to which 
there ia the advantage of practically no amoke. 
These boilers are not fitted with the mechanical 
stoker, but at the same time 5 gallons per hour 
more water is evaporated with the blowing arrange- 
ment than with the boilers with the mechanical 
stokers ; that isto say, the evaporative efficiency of 
the boilers with the blower is greater, although the 
beat economy of fuel is obtained by the mechanical 
atokers. At the same time, taking only a monetary 
view of the question, the blowers are moro econo- 
mical than the stokers when cost of maintenance of 
both systems is allowed for. It should be men- 
tioned that the fuel used is ordinary slack known 
in this district as small coal. Mr. T. Griffiths, the 
manager of these collieries, has paid a great deal of 
attention to this subject, and the above facta are 
given as the resulta of his experience. 

A heapstead consisting of a slate roof on iron 
raming resting on cast-iron pillars has been erected. 
It is 144 ft. long by 44 ft. wide. Here the coals 
are weighed and screened. Fisher's patent banking 
apparatus has been fitted for loading and unloading 

e pit cages. The advantages of this apparatus are 
that an additional 200 tons of coal per day can be 
handled in the same time with the same number of 
men. The apparatus consists of two 12-in. vertical 
oscillating steam cylinders with piston rods fastened 
to the rails at one end, while connecting levers are 
at the other ends of the rails. Steam w admitted 
underneath the pistons only and elevates the rails 
so that the trams run by gravitation into the cage. 
This apparatus, as applied at the Oymmer Colliery, 
waa fully illustrated by us on page 10 of our thirty- 
fourth volume. 

Underneath the heapstead a coal-washing machine 
is placed. It is one of Sheppard’s patent and is on 
the plunger type. It is a four-bosh machine capable 
of washing 200 tons per day. Adjoining the heap- 
atead there is a pair of horizontal engines, with 
23 in. cylinders, which work this washing machine, 
Adjoining these engines there are a pair of rolls for 
crushing the No, 3 Rhondda coal as it is brought 
from the pit. This coal, after being crushed, is 
raised by an elevator and then dropped into a pair 
of Carr's disintegrators, where the ateam small has 
been delivered straight from the washing machine. 
Both coala are well mixed and pulverised in the 
disintegrator. From this coal is conveyed into a 
large hopper and thence to the coke ovens. These 
are in two blocks and comprise 84 ovens in all, 
They are of the ordinary drag-oven type. 

The mechanical neulage in the new pit, which we 
have been principally dealing with up to the pre- 
sent, is on the endless rope system, one pair of 


1884. | 


horizontal’engines with cylinders 20 in. in diameter 
and Jft. Gin, stroke being used. Tho engines 
are yoarcd G to 1, and havo two pairs of grooved 
drums. Tho main drums are 10 ft. in diameter and 
the counter drums 6 ft. in diameter. The engines 
are onthe surface and the ropes are carried down 
the pit and alung three separate districta, viz., the 
north, south, and south-east districts, from whence 
all the coal is conveyed to the pit bottom from 
different. points. The diameter of the ropes is 2 in. 
Tho system adopted is that generally known as the 
bogie system, in which coals are conveyed in scts 
of eight trams. The mode of attaching the trams 
to the rope ia by the ordinary right and left-handed 
screw tongs, which are dropped into two gudgeons 
on the bogie and thon attached to the rope, the 
speed of the rope being 24 miles per hour, The 
hauling engine has been so arranged that the dif- 
ferent sides of the pit can be worked either sepa- 
rately or together. 

To work the old pit there is a pair of 28 in. 
cylinder horizontal winding engines, with 4 ft. 
stroke, and an 11 ft. drum. Round ropes aro 
adopted. This colliery is ventilated by a Waddle 
fan, 46 ft, in diameter, which is driven by a hori- 
gontal engine with 32 in. cylinder by 4 ft. stroke. 
The total volume of air delivered per minute is 
250,000 cubic feet. The water gauge on the sepa- 
ration doors underground registers 2 in,, and the 
water gauge on the fan drift on the surface 3 in. 

In connection with the colliery there is a small 
gas works which contains a feature of interest, <A 
**blower” of gas is conveyed up tho shaft by pipes 
and is forced into tho purifiers attached tv the gas 
works by a steam injector, The gaa made is forced 
down the pit by another mie and is there burnt 
for usc. A receivor is placed at the pit bottom 
to sepurate from the gas the water resulting from 
the condensation of the injector steam. The work- 
shops in connection with the premises are built in 
one line near the coke ovens, They comprise a 
smithy and a fitters’ shop, with necessary machine 
tools and engine. There is also a granary for stor- 
ing horse feed. A sawmill, a juiner’s shop, a 
saddlery, and a goneral store, complote this part of 
the works, 
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THe Liwynyr1a COLLIERY. 


This colliery is the property of the Glamorgan 
Coal Company, and is under the management of 
Mr. W. W. Hood. IJtis situated about the centre of 
the Rhondda Valley, and is the furthest from 
QOardiff of the four colliories on the list of ex- 
cursiona arranged for the Oth inst. It consists 
or three pits, one of which supplies coal from the 
bituminous or No, 3 seam, whilst the other two 
are sunk, to the lower stoam coal mensures. The 
No, 83 seam is about 100 yards from the surface and 
is 8 ft. thick. It affords an excellent coking and 
house coal. This pit is worked by a pair of diagonal 
winding engines having cylinders 15 in. in diameter. 
This bituminous coal is worked by a kind of pillar 
and stall working peculiar to this seam, and so far 
as we are aware known only in South Wales. The 
ateam coal seams are of different thicknesses, vary- 
ing from 4 ft. to6 ft. 9 in. 

The No. 2 shaft which works this coal is sunk to 
a depth of 372 yards. It is worked by a winding 
engine of the ordinary horizontal type with double- 
beat Cornish valves; the cylinders are 94 in, in 
dian ater and the stroke 5 ft. 6 in. The drum is 
apiral, the smallest diameter being 15 ft, and the 
largest 25 ft. The cages are double-decked, and 
draw two trams per lift, the total weight of coal, 
tram, and cage being about 5¢ tons. 

The pit known as No, 6 is the up-cast shaft for all 
the seams, It is 403 yards deep and has recently 
been fitted with a pair of winding engines to win the 
steam coal measures, which lie at a lower level than 
those of No. 2 pit. The cylinders of these engines 
are 30 in. in diameter, and have a b ft, atroke. They 
work with steam at 60 lb., which is a higher pres- 
sure than is generally used for theso purposes. The 
diameter of the drum Is 14 ft. 

The ventilation is obtained by means of a Schiele 
fan 16 ft. in diameter, which is driven by  direct- 
acting horizontal engine having cylinders 21 in. in 
diameter, the stroke being also 21 in, Steam is 
cut off at a quarter-stroke. The fan runs at a 
speed of from 140 to 145 revolutions per minute, at 
which rate it passes a total quantity of 200,000 cubic 
feet of air per minute with a water gauge of 1.5 in, 

The underground haulage is carried on upon the 
compressed air system. No. 6 pit there are two 
hauling engines, which are placed near the bottom 
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They are supplied with air by a pair 
of alr-compressing engines having steam cylinders 
26 in. in diameter and air cylinders 24 in. in 
diameter. At the bottum of No. 2 shaft there are 
alao two pairs of hauling engines, having cylinders 
i8in, in diameter and 38 ft. stroke. Theso are 
used for working several planes by the main and 
tail rope systems of haulago. As the planes are 
very undulating and in many parta have heavy 
gradients, no other system could be applied with 
advantage. There is, however, an endless rope 
system of haulage for working the sidings at the 
bottom of the pit and arranging the number of 
trams for the engine journcy. This is said to 
answer remarkably wall and dispenses with the 
necessity for at least five horses. The steam coul 
measures aro worked on the long wall system. 

_ There are about 320 coke ovena of the ordinary 
South Wales typeat this colliery. These ovens, which 
are 12 ft. long by 6 ft. wide and 5$ ft. high, turn out 
an average of one ton of coke per oven a day, cach 
oven being drawn twice a week. The first batch 
in the week is charged to give three tons of coke, 
whilst the second batch yields four tous, In this 
way the necessity for working on Sunday is over- 
come and the required seven tons of coke a week ia 
obtained from each oven, The ovens are charged 
at the top and the charges are watored in the 
ovens, Steam travelling craba are used for drawing 
the charges from the ovens, and the coal is drawn to 
the ovens from the pit-bank by a system of endless 
rope haulage. At the part of the works furthest 
vp tho valley there are the ordinary colliery 
workshops and wagon sheds, whore the company 
keep in repair all their own wagons. There is also 
a avtall brick works attached to the premises where 
the bricks are made, which are here used for 
arching underground in order to save timbering. 
The total quantity of coal drawn froin the three 
shafts is about 1600 tons per day. 

There are two other collieries, situated in the 
Ely and Ogmore valleys, which are the property of 
the Glamorgan Coal Company and are worked in 
connection with the Llwynypia Colliery. They 
have been working principally the upper measures 
so far, but the steam coal measures are being gra- 
dually won, the company having recently struck 
the Gft, seam of smokeless steam coal at the Ely 
Valley Colliery, The quality is said to he of the 
best, and has a fine clift top, so that clean coal of 
large size can be turned out, This will no doubt be 
of great benefit to tho district, as the seam will be 
rapidly developed and will give employment to a 
large number of additional workinen, who are likely 
to be well cared for by their employers if we may 
judge from what wo saw at Llwynypia, where there 
were pleasing ovidences of the welfare of the em- 
ployés of the colliery being considered by those in 
authority. Coking is extensively carried on at the 
two collieries last-named as well as at the principal 
establishment, the production of superior descrip- 
tions of coke being made a special feature with this 
company. For some time it was known as the ‘‘Gla- 
morgan Patent Foundry Coke,” but it was found 
necessary for special reasons to alter the name to 
‘¢ Hood's Foundry Coke,” under which title it is 
now sold, 


Tur Bore Seirsviupina, ENGiNegwrmnc, anv Dry 
Dook Company (Limiten), 


These works were amongst those visited on the 
afternoon of the 6th inat., by members who did not 
tako part in the exoursions to the collieries, 
The premises of this company are situated 
betweon the River Taff and the Glamorganshire 
Canal ; the latter not very many years ago, before 
the Bute Docks were built, constituting the port 
of Cardiff. The yard is fitted with all necessary 
machinery for shipbuilding and ship repairs. On 
entering the premises there will be noticed on the 
left the forge where heavy work, such as storn 
frames, keel bars, and rudder frames are made or 
repaired, In front of this are the boilers and shop 
engine and on the opposite side are the stores and 
offices. By the aide of the forge is a building com- 

rising the fitters’ shop, the blacksmiths’ shop, 
Boilermakers shed, and plumbers’ shop. Tho 
smiths’ shop has 22 fires and two ateam hammers 
besides the other usual appliances. Here in addi- 
tion to smaller work the large forgings are finished. 
The fitters’ shop has alao the requisite tools for turn- 
ing out large marine engines. Beyond this range 
of shops are the pattern-makers' shop, and a foundry 
where 23 to 30 tons of castings can be turned out 
per week. 
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In the centre of the yard are the joiners’ and car- 
penters’ shops, below which boat-building is carried 
on; another part of the lower floor being used as 
wstore. In front of this there is the shipyard 
plant. This consists of tho usual plate and angle fur- 
nacea with banding blocks, beyond which is the space 
for thy body board. There are two ateam punching 
and shearing machines, horizontal punching ma- 
chine, and a beam bending mwnachine, There is aleo 
« locomotive steam crane by Messrs. J. Jessop and 
Son, of Leicester, which will lift 74tons, In this yard, 
thercigat present a acrew ateameron the atocks nearly 
completed. She is built entirely of Landore steel, 
Her dimensions are 240 ft. long by 33 ft. beam and 
18 ft. deep. She has a long raised quarter-deck, 
bridge-house, and top-gallant forecastle ; her dead- 
weight capacity will )e 2000 tons. There is also 
Juat commenced a caisson 78ft. long, 16ft. wide, 
and 20ft, deep. Thia will be used to divide the 
company’s new dry dock into two parts, so that 
vessels needing heavy repairs may be placed at the 
far end of the duck and kept dry until complete, 
whilat the other part of the dock is being used for 
other vessels which require only painting or short 
repairs. The iron gates for this new dock were also 
built here. This company recently launched two 
hopper barges, which were built for the Marcuia 
of Bute, each of 300 tons dead-weight capacity. 
The new graving dock to which we have made 
reference ig now in course of construction, The 
length is 680 ft., and it connects with the southern 
cornor of the Roath Basin. The position is shown 
on the plan of the Bute Docks published on page 
133 of our last week’s issue, 


be eee 


PENARTH Docks AND TipaL Harsorr. 


The excursions to the collieries and visits to works 
at Cardiff on the afternoon of the Oth inst. were 
followed by an inspection of the docks and ship 
slipway at Penarth. On the occasion of the former 
visit of the Institution of Mechanical Engincors to 
Cardiff in 1874 we published a map (vide page 120 of 
our cighteenth volume) which slowed clearly the 
arrangement of the Penarth Docks and their position 
relatively to those at Cardiff. To this map a refe- 
rence may now bo advantageously made. The 
Penarth Dock and Basin are situated in a line with 
each other on the south-weat side of the mouth of 
the River Ely which here joins the Severn. The en- 
trance to the basin opens into the Severn slightly 
tu the south of the mouth of the River Ely. In 
addition to the dock and basin there is also a tidal 
harbour at Penarth formed by the lower part of the 
River Ely, this harbour being provided with staiths 
for the shipment of coal along its north-cast side. 
The Penarth Dock and Harbour works were de- 
signed by Sir John Hawkshaw, and were carried 
out under his supervision and that of Mr. Samuel 
Dobson. From a description of these ducks and 
harbour works, prepared for the information of the 
visitors by Mr. fr. urry Riches, the honorary local 
secretary, we quote the following particulars : 

‘* Penarth Dock.—The dimensions of the dock are 
as follows : Length, 2100 ft, ; width, S70 ft. ; area, 
174 acres. The basin is 400 ft. long by 330 ft. wide, 
and its area is Sacres. The lock is 270 ft. long, and 
60 ft. wide. The sea entrance also is 60 ft. in width. 
On the aill of the sea-gates and the lock-gates the 
depth of water is 36 ft. at apring tides, and 25 ft. at 
neap tides; giving a depth of 4ft. lower than the 
Bute East Dock, and 7 ft. lower than the Bute 
West Dock sill, The new dock is not so large as 
the Bute East Dock, but the greater size of its basin 
gives it a manifest advantage as to the number and 
size of vessels which could be locked in or out in a 
given period. Being a tidal dock also, whi! the 
existing Cardiff Docks are all filled by fresh \.ater, 
the Penarth Dock will be able at high water to 
throw all its gates open from dock to sea, and allow 
immediate ingress and egress of ships, thus provent- 
ing the delay so often complained of in the ship- 
ment of minerals from this port. In addition to 
these considerations, it may be stated that owing 
to the depth of wator in this dock it will be able to 
accommodate a larger class of ships than this or any 

other port in the Channel has hitherto been able to 
receive. 

‘¢ There are ten coal drops now constructed along 
tho side of the dock, and two moro along the basin. 
These are all on the south side. They are eati- 
mated to ship 150 tora per hour each. All of these 
drops are on the high level, so that the machinery 
is self-acting, being worked by gravitation, thus 
saving the expense of employing artifical aotive, 
powor; but they are also fitted with hydraulic 
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THE ALEXANDRA DOCKS, NEWPORT. 
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ower, BO as to tip ata me level when required, 
Iwo of the drops in the dock and two in the basin 
are what aro called double drops, that is to say, 
the loading of coal into the same veasel is intended 
to be effected by means of two drops at the same 
time, and vessels luading at these double drops will 
be loaded at the rato of 300 tons per hour. Tho 
railway siding arrangements connected with them 
possess a feature deserving notice. The roads by 
which the loaded coal wagons are to approach the 
drop incline downwards towards the drop, while 
thuse by which the empty coal wagons are to rotire 
from the dip fall outward, so that the wagona will 
in each case bo impelled by their own gravitation in 
the direction in which they aro to go. In this as 
in esery other detail of the work advantage has 
been taken to the fullest extent of every natural 
feature and existing circumstance, so that the 
minerals may be shipped with the greatest speed 
and facility, and at the minimum of expense. 

‘* On the opposite side of the dock from the coal 
drops are seven hydraulic ballast and iron ore cranes, 
threo of which are portable, and a 10-ton lifting 
crane, and two steam cranes, with the necessary 
sidings for working them. Two of these cranes 
have been so placed that they will work into the 
sume vessel at the same time, This double arrange- 
ment and the double coal drops have beens saially 
provided to give despatch to steamers. The re- 
mainder of that side of the dock is as yet unappro- 
priated, and may be applied to the purposes of an 
import trade, or, should it be found necessary, 
more coal drops could be erected, to bo worked by 
hydraulic power. Very rene hydraulic ma- 
chinery has been provided, by which are worked 
the ballast cranos, ore cranes, and the cranes at the 
coal drops for lifting small coal from the decks of 
the vessels, aa well as the machinery for opening 
and closing the gatos, the sluice machines, capstans, 
fender chain machines, &c. There are about 
28 miles of sidings sonnected upun this dock, for 
storing wagons for the convenience of merchants. 

** Penarth L'idal Harbour,— Length measuring 
‘along the contre of the river, 13,000 ft, ; frontage 


(For Description see opposite Page.) 
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on Oardiff side, 12,000 ft.; on Penarth side, 
12,700 ft.; total frontage, 24,700 ft. Average 
width at water line at high water for first reach of 
river, 600 ft.; length, 4000 ft.; area, 55 acros. 
Averago width at water line in same reach when 
depth of water is 1D ft., 280 ft. ; area, 26 acres. 
Number of staiths for the shipment of coal, ten ; 
room for six more ; each staith capable of shipping 
150 tons an hour. Depth of water in the berths at 
high water at ordinary spring tides, 30 ft. ; and at 
ordinary neap tides 20 ft. Vossels up to 800 tons 
burthen take the ground, and are loaded with 
safety and despatch in this harbour. The maximum 
run of tho tide is at the rate of about two knots an 
hour. Three cranes for unloading ballast and iron 
ore, each capable of unluading 50 tons an hour.” 
The proceedings on the 6th inst., after the inspec- 
tion of the Penarth Docks, were brought to a very 
leasant conclusion by a visit to the Windsor 
ardens, Penarth, on the invitation of Lord Wind- 
sor, these pean affording a magnificent view over 
tho Bristol Channel. 


THe DowLais AND CyFaRTHFA [RON WoRKsS. 


Thursday, the 7th inst., was devoted toan excur- 
sion to the Dowlais Iron Works, and to those at 
Cyfarthta, the members being conveyed by a spe- 
cial train from the Rhymney Railway Station at 
Cardiff. Of both the works named we have already 
published descriptions, our account of Dowlais 
appearing on page 125 of our last issue, and that of 

yfarthfa on page 111 of ourlast number but one ; 
we also on page 124 of our last number published a 
general plan of the Cyfarthfa Works. Under these 
circumstances it is unnecessary that we should enter 
here into any detailed account of either of these 
works, but we cannot pass without apecial comment 
the enormous c es which have been made in 
these establishments since they were visited by the 
members of the Institution of Mechanical Engineers 
in 1874. Even at that date the manufacture of steel 
had attained very large proportions at Dowlais, but 
it had by no means aup laxted iron to the extent to 
which it now does, while at Cyfarthfa the produc- 
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tion of ateel was not even thought about. Now 
there is ample evidence that the day of Welsh iron- 
making has practically past, and that in the future it 
must give way almost entirely to the production of 
ateel, That the owners of works like Dowlais and 
Cyfarthfa fully recognise this fact is clearly shown by 
the manner in which their plants are being entirely 
remodelled to meet the altered conditions, and 
evory credit is due tv them for the thoroughnoss with 
which they are taking up the manufacture of steel. 

At Dowlais, after inspecting the works and coke 
ovens, the visitors were most ae Cala entertained 
at luncheon by Mr. George T. Clark, the chair, in 
tho unavoidable absence of Mr. Clark himsolf, being 
taken by Mr. Edward P, Martin, the able manager 
of the works. After luncheon the members re- 
entered the special train, which conveyed them to 
Cyfarthfa, where they were received by Mr. Craw 
shay, and by the manager, Mr. William Jones, 
under whose guidance they made a survey of the 
works. As we explained in our notice of Oyfarthfa 
the week before last, the steel department is not 
yet at work, but the plant is very nearly com- 

lete, and it was examined with great interest. 

rom Cyfarthfa the members were conveyed by the 
rey train back to Cardiff, where in the evening 
they took part in a conversazione kindly given by 
the Mayor at the Free Library and Museum. 


THE RHYMNEY aND Epspw VaLe Iron Works. 


_ Friday, the 8th inst., was devoted to an excur- 
sion embracing visite to the Rhymney and the Ebbw 
Vale Iron Works, the Abercarn Tin Works, and 
the Newport Docks. Leaving Cardiff by special 
train the members were first taken to Rhymney, 
where they were received by Mr. David Evans, under 
Whose guidance and that of Mr. J. R. Williams, 
the resident engineer, the tour of the works was 
made, especial interest being shown in the Bessemer 
department and steel rail mill, the plant of which 
retects great credit on all concerned in its arrange- 
ment, Inasmuch as we Fey a description of the 
Rhymney Works on page 112 of our last number but 
one, and a plan on page 125 of our last issue, it will 
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THE VICTORIA BLAST FURNACES; EBBW VALE IRON WORKS. 
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be unnocossary that we should enter into an account 
of them here. 

From Rhymney the special train conveyed the 
visitors to the Ebbw Vale Iron and Steel Works, a 
description of which appeared on page 119 of our 
last mumber, and where they were met by Mr. 
Calvert B. Holland, the general manager. Ac- 
companying the notice just referred to, we gave on 
pages 120 and 12] ante a general plan of the whole 
works, and a plan to a larger scale of the new Vic- 
toria furnaces. This latter plan wo this week sup- 
plement on the present page, by a perspective view 
of two of the furnaces juat named, which will assist 
in explaining their design and arrangement. The 
works of the Ebbw Vale Iron and Steel Company 
cover an enormous area, and the survey of them 
undora broiling sun certainly did not diminish the 
visitors’ appreciation of the luncheon which the 
company had hospitably provided for them in the 
anacket hall at Ebbw Vale. 


Tur ABERCARN Tin Works, 


Leaving Ebbw Vale, the party next proceeded by 
the special train to Abercarn, where the Abercarn 
Tin Works were visited, the Crumlin Viaduct being 
seen en route. The works at Abercarn are extensive, 
and we regret that the demands upon our space pre- 
vent us from giving a detailed account of them. The 
production of tin plates is one of those manufac- 
tures of which the various stages can be readily 
followed by the visitor to such works as those at 
Aborcarn, and it thus possesses an interest which 
in more complicated manufactures is often wanting, 
The rolling and re-rolling of the plates, the pickling, 
cleaning, and dipping—first in boiling palm oul 
and subsequently in the baths of molten tin—are all 
consecutive processes, the relation of which to each 
other can be readily understood, and which, more- 
over, derive a special interest from the great manual 
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dextority shown in the rapid handling of the mate- 
rials. .An inspection of the sulphuric acid works 
and a visit vo offices where provision had been 
thoughtfully made by the proprietor, Mr. Daniel 
Whitehonse, for liberally replacing the losses by 
evaporation which the members had suffered during 
the inspection of the rolling mills, brought the visit 
to Abercarn to a conclusion, 


Tae Newport Docks, &c. 
Qn their arrival at Newport, the members were 
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_propriated for quays, yards, warehouses, &c., is 
| 200 acres, there boing also an additional area of 
| 93 acres set apart for the deposit of ballast free of 
i charge. The entranco lock is 350 ft. long, and 
65 ft. wide, with Jb ft. of water on the outer sill at 
average spring tides and 2h¥ ft. at avorago neap 
tides. The width of the trumpet-mouthed entrance 
iis 300 ft. Thore aro three pairs of timber werk- 
ling gates, and one pair of iron sea gates, all 
‘worked by hydraulic power. The inner sill is 
8 ft. above the outer sil, and the ordinary level of 


conveyed by the special train direct to the docks, a water in tho dock is 30 ft. above the dock sill. 
short stoppage being made, however, to enablo an, There are three Siemens electric lights at the on- 
examination to bo made of Wood's safety railway : trance, cach 34 ft. high and of 6000 candle-power, 


chair, which is in use on tho dock lines. 


chair we may havo something to say hereafter. 


Of the Newport Docks we give on p 


Of this worked by two 8 horse-power Otto gas enyines. 
| Vessuls aro thua enabled to enter the dock as freely 
0 148 0' by night as by day. 


general plan, which will explain olearly ‘their | 


The Alexandra graving dock is entered from the 


arrangement and positiona with regard to the River wet dock. Its length is 582 ft. from gates to head 
Usk, which joins the Severn at this point. Tho! of dock, and 515 ft. on tho blocks, while the width 
River Usk is navigable for vessels of the largest is 74 ft. between the copings, The gates are 50 ft. 
size up to Newport Bridge, a mile and a half above : wide, with 20 ft. of water on the sill, The dock is 
the Old Dock entrance, where it has a width of | emptied by a culvert discharging into the river. 
900 ft. anda depth at spring tides of 40 ft. The | Alongside the dry dock are the fitting and repairing 
Old Dock has an urea of 114 acrea and a length of shops, and the foundry, with the necessary ma- 
1753 ft., while tho depth of water in it is25 ft. It, chinery fur all kinds of repairs to vesacla and 
js ontered through a lock 220 ft. long by 61 ft. | onginos. A timbor float of 10 acres area and & ft. 

wide and having depths of water on the sill at en- | depth is connected with the wet dock by a canal. 
trance gates as follows: at extraordinary springs | he railways and sidings immediately in connec- 
6 ft.; at average springs 31 ft. ; at average neaps | tion with the dock are twenty-seven miles in length, 
20 ft., and at lowest neaps 15 ft. The coal sidings are laid out on the pravitation 
Of the Alexandra Dock, somo particulars for the | principle, so that the loadod wagons run down from 
use of the members wore kindly supplied by tho | the high-level sidings to the quay, where t).ey arc 
engineer, Mr. William Stopford Smyth, and from weighed, aud are then taken by tho hydraulic 
these the following account has been prepared : | capstans to the hydraulic hoists, raised tu tho re- 
quired height, tipped by hydraulic powor, and 


The dock was opened in April, 1876, Mr. ariel 
Abernethy and Mr. Alexander Bassett being the | transferred to railway viaducts which cross the quay 
engineers. It is 2500 ft. long, 500 ft. wide, and has ‘and lead them by gravitation to the sidings for 


an area of 282 acres, while the area of land ap- empties. The lines for loaded wagons from the 
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high-level sidings to the quay are laid in sets of 
twos and threes, to allow wagons with different 
kinds of coal to be tipped in rotation, thus in- 
suring the due mixture of coal, as may be required. 

There are eight hydraulic coal hoists with their 
accompanying sorting sidings, weighbridges, via- 
ducta, and sidings for empties. Vessels are dis- 
charged by hydraulic cranes of from two to three 
tons power. Of these there are seven movable and 
six fixed. There are also five steam cranes of from 
two to ten tons power. The hydraulic power for 
the gates, hoists, capstans, and cranes is furnished 
by three steam pumping engines of 210 horse- 
power collectively, with seven boilera and three ac- 
cumulators. Two of the accumulators are 17 in. in 
diamoter and 17 ft. lift; the third is 20in. in dia- 
meter and 234 ft. lift, The traffic is worked by 
thirteen locomotives. A powerful steam hopper 
barge, fitted with Priestman’s crane and bucket, 
removos the silt in the dock and acts as a tug-boat. 

For the oxtension, or South Dock, 213 acres of 
land have been acquired, with 100 acres adjoining 
for ballast purposes. 

From 700 to 800 men are engaged about the dock, 
including the officials and the men loading and dis- 
charging tho vessels, The principal exports are 
coal and steel ; the imports aro iron ore, pig iron, 
timbor, pitwood, and sleepers, The coa 





shipped 
in 1876 was somewhat less than half a million tons ; 
in 1883 it exceeded 1} million tons ; while the total 
exports and importa in 1883 amounted to nearly 
2,400,000 tons. The number of vessels that entered 
the dock in 1883 was 1848, of nearly 1,100,000 net 
register tonnage. 

In addition to the docks, the Cambrian Foundry 
and Engineering Works, Messrs. Mordoy, Carney. 
and Co.'s Shipbuilding Works and Dry Docks (of 
which we givo a short account below), and the 
Emlyn Foundry and Machinery Stores were thrown 
open to the inapection of the members, but unfor- 
tunately little time was available for visiting thom, 
o change having been rendored necessary in the 

rogramimne for the latter part of the day’s proceed- 
ings. Asoriginally arranged, the members visiting 
Newport were to have dined at the Drill Hall there, 
by invitation of Sir George Elliot, but on Wednos- 
day a telegram was received by the local committee 
from Sir George, stating in somewhat curt terms 
that he would be unable to be at Nowport on the 
Friday, and that therefore his invitation of the 
members to dinner on that evening must be re- 
garded as cancelled, This telegram was read 
at the termination of the meeting for tho read- 
ing of pupers on Wednesday, and the local 
committee at once convened a special meoting 
to deal with the changes in their programme, 
nocossitated by Sir George Elliot's extraordinary 
behaviour, The result of a very brief conference 
was the announcement that the local committoe had 
taken upop themselves the duties of host discarded 
by Sir George, and that they had with great 
Liberality promptly made arrangements for hiviting 
the members to dine at Cardiffon the Friday even- 
ing instoad of at Newport. In the course of the 
Wednesday afternoon the nows of the change in 
the programme reached Mr. E. H. Carbutt, the 
mieniber for the Monmouth boroughs, and he at 
once telegraphed the local committee that he would 
most willingly tuke Sir George Elliot's place and 
entertain the members at Newport as originally 
proposed, Unfortunately the local committee were 
unable to accept Mr. Carbutt’s cordial invitation, 
they having already entered into arrangomonts for 
the Curdiff dinner, but later in the day the Patont 
Nut and Bolt Company, of Newport, hospitably 
persuaded tho committee to accept blisin as the hosts 
of the Cardiff dinner, they taking over all the 
arrangoments which the committee had already 
made. Thus as finally urranged the members 
became on Friday evening the guests at Cardiff of 
tho Patent Nut and Bult Company, representing 
Newport, the chair being taken by Mr. Grice, of 
the company just named, who was supported by his 
colleague, Mr. Keen. What at first appeared a dis- 
agreeable incident thus only served to bring into 
greater prominence the unbounded hospitality of 
our Welsh frionds and to prove the cordiality of the 
reception which they accorded to the lustitution. 


Messrs, Morpey, Carney, anp Co,’s Works, 
NEWPORT, 


The dry dock and engineering works of Messrs. 
Mordey, Carney, and Co., Limited, are situated on 
the weat side of the River Usk and cover an area of 
about five acres. Thoy cuntain two dry docks of 
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225 ft. and 285 ft. long respectively. These are 
now being considerably lengthened and are having 
additions made for the better accommodation of the 
large class of vessels now frequenting this pe 
When the alterations are finished the length of the 
docks will be 300 ft. and 350 ft. respectively, and the 
draught of water will be between 12 ft. to 22 ft. at 
neap and spring tides respectively. In connection 
with the docks there arethe usual sand buildings 
required for ae repairs. These consist of 
fitting shops with good modern tools, copperamiths’ 
and brassworkers’ shops, and a large boiler and 
siniths’ shop containing a number of forges. The 
shipbuilding machinery is placed under a range of 
sheds close by, and beyond this is aankher istue 
smiths’ shop containing 20 forges. It is commanded 
by cranes suitable for lifting heavy siniths’ work, 
such as stern frames and other pieces of a like 
nature which may require welding. There are also 
saw mills, joiners’ shops, a blockmakors’ shop, and 
sail and rigging lofts. On the dock side there is a 
large stationary crane and also a travelling crane 
suitable for lifting propellers and other heavy 
weights. Five railway sidings run into these cena 





Three lie close to the docks and prove very conve 
nient in cases of ships discharging ballast or taking 
in cargo, c&c., when it is necessary to stiffen the 
vessel before she proceeds out of dock, Outside the 
entrance of the ducks there is a large stage whore 
vessels up tu 300 ft. can lie in safety when internal 
repairs or alterations can be carried out. This 
stage is often used for sailing ships when discharging 
ballast. 

Messrs. Mordey, Carney, and Co. have built on 
these premises soveral iron vessels and a number of 
smallor ones of wood. They have building berths 
in the yard capablo of laying down steamers 300 ft. 
long. There are two berths in what is known as 
the old yard and three in the new yard. The posi- 
tion is well adapted for building, as there are very 
good launching facilities, and the shops are con- 
veniently placed to the berths. The firm also con- 
struct their own marine engines. We understand 
that a gridiron 300 ft. long is shortly to be erected 
on the Ebbw Vale Pill, which ig on tho nort) side 
of the company’s property. 


THE SEVERN TUNNEL. 


Saturday, the th inst., the Just day of the mest- 
ing, was devoted to a visit to the Severn Tunnel 
works, on the invitation of the contractor, Mr. T. 
A. Walker. Arriving at Portskewett by special 
train from Cardiff the visitors were received by Mr. 
Walker and the members of his staff and by Mr. A. 
(3, Luke, who for the past four years has been the 
resident engineer on the work, representing Sir 
John Hawkshaw, the consulting engineer. At a 
temporary station crected for the purpose a change 
was made from the special train to a train of ballast 
wagons fitted up with seats, this train conveying 
the members to the beginning of the workings on the 
Monmouthshire side. Walking through the gra- 
dually deepening cutting the visitors reached the 
land portion of the tunnel on that side. With the 
exception of ashort length this portion of the tunnel 
is excavated to its full size, and by far the greater 
part of it has received the brick lining. It will 
be remembered that towards the end of 1879 a land 
apring discharging some 360,000 gallons per hour was 
struck by the land portion of the tunnel at a short 
distance from the Moni aithehive shore, this lead- 
ing to the flooding and long stoppage of the works. 
On this spring being eventually temporarily ms- 
tered, a pair of dams werc constructed across the 
tunnel about 100 ft. apart, these shutting off the 
apring from the remainder of the workings, and being 
fitted with sluices by means of which the discharge 
to the pumps could be controlled. These dams are 
still in position, rendering tho tunnel discontinuous 
at this point, although, as our readers are aware 
it ia now some three years since it was opened 
through from bank to bank underneath the river. 
Tho total length of the tunnel is about 44 miles, of 
which about half is actually under the River Severn. 

On reaching the first dam, those of the party 
who had traversed the whole of the shore por- 
tion of the tunnel were raised to the surface at 
the adjoining shaft, and after inspecting the 
ele dae engines at work and in process of erection, 

escended another shaft to examine the sub- 
aqueous portion of the work, Of the early 
history of the Severn Tunnel we gave an account 
on page 47 of our thirty-third volume, when we also 
published a plan and section showing the position 
of the tunnel and the nature of the geological for- 
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mations through which it passes. Of the progross 
made during the past two years and a half, and of 
the present condition of the works, we should now 
have given a detailed account itr not eae in & 
very early issue we propose to publish an able papor 
aeearipuive of the whole undertaking, which te 
been prepared by Mr. J. Clarke Hawkshaw for read- 
ing before Section G of the British Association at 
their approaching Canadian meeting. This paper 
it would be scarcely fair to anticipate, and we shall 
therefore content ourselves for the present by 
atating a few general particulars. The quantity of 
water now being raised at the pumping station 
adjoining the dams is 11,000 gallons per minute, 
the pumping being done by three Cornish and 
two Bull engines, while two more large Oornish 
engines have just been erected by Messrs. Harvey 
and Co., of Hayle. The seven engines will have an 
aggregate pumping capacity of about 55,000 gallons 
per minute. At present a curved heading is being 
driven on one side of the dams to connect the two 
parts on the tunnel, and by means of this heading 
the spring between the dams will be tapped and 
the inflow overpowered by the pumpsso as to enable 
the dams to be removed and this short length of 
tunnel to be completed. 

At the lunch, at which the visitors were hospit- 
ably entertained aftor their survey of the works, 
Mr. Walker made a brief speech in which he 
succinctly and humorously described some of the 
chief difficulties which it had been necessary to 
overcome in bringing the works to their present 
stage. How serious these difficulties have been 
and with what indomitable pluck and energy they 
have been surmounted by Mr, Walker and his statt, 
we hope some day to put fully on record, mean- 
while we think that none who took part in tho 
visit last Saturday would fail to give the Severn 
Turmel Works a very high position amongst the 
most important engineering undertakings of the 
present century. Before taking leave of these 
works, also, it is only just that we should mention 
the ample cvidences which exist of Mr. Walker's 
care to provide in every way fur the welfare of those 
working under him. In the neighbourhood of the 
chief pumping station above mentioned there has 
been created a village of well-built cottages, each 
with a good garden, while a good recreation ground 
is provided togethor with reading and coffee rooms 
and two hospitals, one for fever patients and the 
other for general casos. 








With tho visit to the Severn Tunnel, the current 
summer meeting vf the Institution of Mechanical 
Engineers came to a close, and we venture to think 
that never has such a gathering been more auccess- 
ful. Received with the utmost cordiality, met on 
all hands with lavish hospitality, and favoured by 
most brilliant summer weather, all who tuck part 
in the Cardiff meeting will long look back to it with 
pleasure. From first to last tho arrangoments were 
admirable, and they were carried out with a punc- 
tuality, and absence of all hitches, which reflected 
the vory greatest credit upon Mr. T. Hurry Riches 
—the honorary local secretary—and the secretary 
of the Institution, Mr. Alfred Bache. , 


QUEEN CHARLOTTE’S ISLANDS. 

Extenpine from China and Japan like stepping- 
stones in the great Pacific Ocean, the Kurile Islands, 
the exact number of which is unknown, lead from 
the densely-poopled regions of Cuthay to the 
southern extremity of the peninsula of Kamts- 
chatku, in latitude 50 deg., and east longitude 
160 deg,, and from thence still trending in the same 
north-east direction, the cosst of Asia is laved by 
the Behrens Sea till, amidst fogs and evorlastin 
desolation, this terminates in the straits which lead 
to the Arctic Ocean. Between this coast and the 
bleak mountain range, which runs parallel to it, @ 
variety of fur-bearing animals, the marten, tho 
fiery fox, the sable, and the precious ermine, have 
ever found a congenial home, and are here diatin- 
guished for the peculiar oxcellence of their peltry, 
which is seldom equalled in other localities ; whilat 
along the whole range of the Kurile Islands and the 
Kamtschatka shore, the sea otter, the seal, and other 
marine inhabitants have for ages been hunted, and 
have drawn to these isolated regions the hardy 
fur trader, to barter with the nomadic natives, 
who find employment and profit in the capture of 
the different animals. China has always been the best 
market for the richest and the finest furs, and the 
Russians have come next in their eagerness to 
obtain those rare varieties that are principally 
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brought from the Kamtschatka peninsula. The 
capricc of fashion in the employment of fur as an 
article of dress or ornament, has perhaps been a 
stronger inducement to its possession than the 
necessities of climate, and all of Tartar or Sclavonic 
descent are su posed to inherit the taste for rare 
and expensive furs. Hence the rich dark shades of 
the sable and the anowy white of the ermine have 
ever been in the greatest request; the same now 
as when they were emblazoned in heraldry, and 
marked the rank of the proud crusader, 

Stretching from the southern point of the 
Kamtschatka peninsula, and almost at right angles 
to the Kuriles, another strangely similar group of 
islands extends in a long ourve for miles 
between the continents of Asia and America, with 
marvellous regularity like giant boundary stones, 
to fence off the colder influences of the Behrens 
Sea from the warmer Pacific waters. Although the 
straits between the two continents, ten degrees 
further north, are only 60 miles in width, and even 
this distance broken up into easy reaches by islands 
in the middle, the long chain of the Aloutian, or 
Fox Islands, would seem to have been in the past, 
as they are to-day, the principal moans of communi- 
cation between Asia and America for the roving 
Indian tribes, common to both sides of the Pacific, 
and they have certainly been the route by which 
the natives of British Columbia have been enabled 
to cross from their original Asiatic homes. 

In 1725, just before his death, Peter the Great 
commissioned Vitus Behrens, a Danish navigator, 
tu ascertain the eastern boundary of Asia, and on 
the 10th of August, 1728, a century and a half 
since, he anchored in the straits which now bear 
his name, under the lee of an island, which in 
honour of the day he named St. Lawrence. A few 
years later he was again commissioned to extend 

1is investigations, aud in this trip he discovered the 

Aleutian Islands, which he so named from Aleut, 
the Russian for a bold, steep rock. But fogs and 
tempests beset him ; on the nearest of these Islands 
to the Asiatic coast, his vessel was wrecked, and on the 
8thof December, 1741, amidst ice and fog, and every 
disconifort, he lay down, on the desvlate shore of 
Behrens Island, tou die of a broken heart. Like 
Mayelhaons, the first Kuropean who entered, and 
who gave its appellation to the Pacitic Ocean, 
Behrons loft the straits, the discovery of which im- 
mortalised his namo, to die upon an obscure island, 
which he himself, first of white men, had made 
known tothe world. Exactly half a century after 
him, in 1778, Captain Cook cast his anchor in 
Behrens Straits, in St, Lawrence’s Bay, close to the 
island proviously discovered, which he also thus 
named frum the day he discovered it, and from 
thence he carefully mapped out the American coast 
and the Aleutian range of islands. Through this 
survoy, the enormous quantity of sea otters that fre- 
quented tho shores of these islands, and the great 
varieties of foxos (from which the Eastern group 
was named) that abounded on the land, including 
the black fox, the most highly valued fur in Ruasia, 
became known. The announcement was as if a 
new guld mino had been discovered ; vessels and 
traders from all quarters rushed into the new busi- 
ness, and in 1791 there wero no loss than twonty- 
ono fully equipped vessels plying along the coast, 
and selling their peltry in the market of Canton. 

From the discoveries of Behrens, Ruasia, by right 
of priority, claimed hoth sides of the strait between 
the two continents, and the intervening range of 
islands. The Queen Charlotte group, considerably 
south of the Aleutian, was supposed to have been 
included in this claim, and in Malte Brun’s Geo- 
graphy of 1851 even, their ownership is assigned 
to Runiia : but this geographical blunder is only one 
of too many that have been made in British 
American interests in the Pacific, and in this inatanco 
led to no difficulty. To protect and monopolise 
the fur trade, Russia incorporated a company with 
the exclusive privilege of trading for peltry in the 
Aleutian archipelago, and the main land adjoining. 
This privilege was oxtonded by the Emperor 
Alexander to the whole of Russian America, sup- 
posed to contain 390,000 square miles. These 
rights wero subsequently leased to tho Hudson's 
Bay Company, but tho Russian Fur Company's 
charter expired in 1863, and four years afterwards 
the Americans purchased from the Russian Govern- 
ment the whole of their territorial righta, since 
which time Alaska, including the Aleutian Islands, 
has been part of the United States, and the Queen 
Charlotte Islands have been recognised as belonging 
to the Dominion of Canada. 
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These islands were so named by Dixon, their 
first explorer, in 1787, probably after the name of 
his ship, but they had been seen and marked on 
maps under different names before this. They con- 
sist of agroup, situated between latitude N. 61 deg. 
55 min. and 54 deg. 20 min., and longitude W. 131 
deg. to 138 deg. The most southerly point is Cape St. 
James, which is like the curved point of a wedge, 
ecient thickening to its northern base, where 

raham's Island is 75 miles across in an east and 
west direction. From north to south is 175 miles 
long, and the area of the whole is about 6000 
aquare miles. The eastern shore of the group is 
roughly parallel with the coast of British Columbia, 
from which it is distant from 40 to 90 miles, and 
its general shape is triangular, not unlike England 
(exclusive of Wales or Scotland) only reversed, with 
ita broad base to the north, and Berwick represented 
by Cape St. Jamesin the south. Vessela approaching 
British Culumbia from the east may either pass to 
the north of these islands, to the south of them, 
between Queen Charlotte and Vancouver Islands, 
or to the south of Vancouver altogether. Tho 
largest and must northorly of the islands is Graham's 
Island, which may be 60 miles in avorage breadth, 
and 75 from north to south. Running through 
this island in a north and south direction, and 
dividing it into two nearly equal seas, is a range of 
mountains from 2000 to 3000 feet jn height, of vol- 
canic origin, but apparently long; since quiescent, 
called the Seymour Mountains ; pe southern point 
of which, on Skidegate Channel}! which separates 

xraham’s Island from the others, is called Steep 
Point ; and to the east of this, running at the base 
of the mountains, is a doop, narrow fiord or long 

arm, which extends into the island for five miles. A 
number of these deep bays or fiords present them- 
sclves in the island, and Masset Harbour, on the 
north side, runs inland for 20 miles, and at a mode- 
rate expense could be converted into one of the best 
roadstuads in the Pacific. A Hudson's Bay fort 
has been established on Masset Harbour, and a 
steamor periodically visits this, with other stations 
vn the mainland, to bring their supplies and take 
away the peltry that has been collected. 

Soparated from this, by the narrow but navigable 
Skidegate Channel to the south, is Moresby Tsland, 
the second in point of size, and similar in its cha- 
racter to the portion of Graham's Island, cast of 
the mountains. Skidegate Channel runs from its 
eastern outlet, towards British Columbia, in an easy 
south-west curve for about 12 miles, between these 
two islands, to an expansion in its waters called 
Alliford Bay. In this bay, Leading Island divides 
the channel, the main portion of which runs due 
west to the Pacitic, between Maude Island, the 
third in point of size, and Lena Island, to the north 
of it. To the north of this, in Grahame Island, is 
Anchor Cove, and a little to the west of it is Shallow 
Cove, in both of which may be seen the abandoned 
works of the Queen Charlotte Island Mining Com- 
pany. 
The existence of anthracite coal on these islands 
has been known for many yeas, and some time 
since a number of gentlemen in Victoria, Vancou- 
ver’s Island, formed themselves into a company 
under the above title, for the purposo of working 
these deposits. To the east of the basaltic range of 
the Seymour Mountains, lying in a nearly vertical 
direction, may be seen along the south shore of 
Graham's Island, the shales and associated rocks of 
the coal formation, and these mountains appear to 
be the western limit of a large coal basin, which, 
running nerth and south through the island, crosses 
the channel, and bonding cast runs to the coast on 
Moresby Island, where the outcrop is seon on the 
Pacific at Curshowas Harbour. This coal has boon 
traced for a long distance, and samples of similar 
quulity have been brought from Masset Harbour, 
which is 57 miles north-west of the opening made 
by the company at Cowgitz. Between Cowgitz and 

assett thero is said to be spread out oastward, 
towards the coust, a level country, well suited for 
agriculture, bounded on the west by the Seymour 
Mountains, and under this it would seom probable 
that the coal basin extends in the form of a north 
and south trough, prolonged into Moresby Island, 
of a total longth of about 84 miles. It is reported 
by the Indians, that a well-marked scam of coal 
occurs about 14 miles south of Skidegate Channol, 
in a south-east direction from Cowgitz, which agrees 
with the goneral strike of the seam as ascertained 
by the workings on Graham’s Island. 

Running into Shallow Bay, of Skidegate Channel, 
is a stream which has ita source in the Seymour 


ED Ras 
- <a eee 


151 


Cartel 


- 





range, called Hooper's Creck, and from the bed of 
this, about a mile from salt water, and 448 ft. 

above it, the company drove an adit level. This 

tunnel was driven in a north-west direction, through 

the nearly perpendicular measures of black shale, 

so intermixed with nodules of clay-band ironstone, 

that these would probably constitute one-fourth of 

the entire mass to the seam of coal. This proved 

to be an excellent anthracite, similar in fracture 

and appearance to the Pennsylvania measures, and 

which yielded on analysis 8&6 per cent. of fixed 

carbon. When first struck the vein was from 2 ft. 

to 3 ft. in thickness, but it soon increased to 6 ft., 

and so continued for G0 ft. or 70 ft. forward, when 

it became more impure and mixed with the shale 

and ironstone, The tunnel was continued some 

distance further in this mixed material, when the 
coal disappeared, the whole indicating that they 
were working in a line of dislocation or fault, which 
could give no satisfactory results. A second and 
then «a third adit were driven lowcr down the 
stream, and lowor in the series of rocks, but, judg: 
ing from the débris remaining on the surface, the 
seam of coal was not recovered at either place. 
About 9 chains across the measures another opening 
was made by ashaft sunk in the seam, and from 
this a yreat quantity of very good coal was ob- 
tained. The top of the shaft was /40 ft, above the 
seu, and an adit to unwater it was commenced 
193 ft. lower down in the series to intersect it, but 
for some unexplained reason the junction between 
the two was never completed. A second and a 
third shaft noar this appear to have veen sunk, but 
abandoned, and an adit was also commenced; 
but the mineral obtained was a black carbonaceous 
Bhale, with only a thin filament of coal, and in two 
other places veins of impure coal 7 ft. and 9 ft. in 
thickness reapoctively were intersected, The work- 
ings were evidently all in a Jocality where the up- 
heaval of the mountain range by volcanic action 
had disturbed the measures, and the ground was 
full of faults and irregularities. 

In 1873, after the abandonment of the works, 
the company employed Mr, James Deans, formerly 
of the Geological Survey, to make an explora- 
tion of the country, which was a difficult task, 
from the heavy forest growth which covers the 
whole surface, but he succeeded in tracing the 
seams for three or four wiles by the exposures 
in the streams and creeks, and he found that 
in this distance, whatever variation there miglit 
be in thelr quality or thickness, they were at 
least continuous, ‘The strata throughout preserved 
their nearly vertical position, backed to the north- 
west by lofty eacarpments of the volcanic reck. On 
Slaty Creek, four miles from Anchor Cove Wharf, 
to which point his explorations extended, near the 
base of the coal-bearing black shales, and close to 
the eage of the volcanic upheaval, the Indians have 
a quarry about 4 ft. deep, 4 or d yards wide, and 
&0 or 90 yards long, in the same seam &f carboni- 
ferous shale as that obtained in the adits aud shafts 
aunk by the mining company, This mineral the 
Haidars carve very beautifully into grote&yuc 
Images, tubacco pipes, and musical instruments re- 
sembling flutes, to all of which they uupart a high 
polish, This rock was examined by Dr. Harring- 
ton, of M'‘Gill College, who found it to be a 
hydrated silicate of alumina and iron, with 3 or 4 
per cent, of carbonaceous matter, which was the 
cause, no doubt, of its susceptibility to the pulish- 
ing process of the Indians, who carry on a large 
trade on the neighbouring mainland in their 
carvings and other productions, 

(Zu be continued.) 
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CaTaLra Tiks,—The catalpa is alroady in use in the 
south-west of the United States, to some extent for raal- 
way ties, Lt is a wood of rapid growth, and yet las 
shown remarkable durability, Jn an address before an 
agricultural society in Chie, Genoral Tarrison, of Indians, 
mentioned a catalpa foot-Jog over a amall stream in tho 
Wabash country which had been in use for 100 years, and 
was still sound, showing no sign of decay, 


A GVATEMALA RAILWAY.—~A_ line has just been opened 
from Guatemala, the capital of the republic of that uame, 
to the port of San José de Guatomala on tae Pucitic 
Ocean, ‘The length of this line is 68? miles, 1t bears the 
name of the Central American Pacitic Railway, and the 
capital required for its conatruction was furnished by 
North American financiers, Cireat constructive difliculties 
had to be overcome in the establishment of the line, and 
an outlay of about 800,000. has been altogether made 
upon it. The government of the republic of Guatemala 
guarantees a subsidy of 25,0001. per annum for a term of 
Zh years, 
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DETAILS OF BESSEMER BLOWING ENGINE FOR THE HEFT STEEL WORKS. 
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BESSEMER BLOWING ENGINE. 
(Continued from page 106). 

In continuing our description of the blowing engines 
at the Heft Steel Works we will first devote our atten: 
tion to the details of the blowing cylinders and their 
accessories, and defer the description of the steam cy- 
lindera for another occasion. 
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As we already previously mentioned, the horizontal 
arrangement of the blowing cylinders was made neces- 
sary by local conditions, and the designer does not 
think it necessary, in cylinders of such moderate dimen- 
sions as 3 ft, S2in, diameter, to resort to any but ordi- 
nary precautions against the oval wearing of the 
cylinders ; large adjustable guides, and the piston body 
with aufficient play in the cylinder so as to insure ¢ at 
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only the piston rings can ibly receive any wear 
being all i sonelders requisite, The piston and guide 
blocks are illustrated in Figs, 18 to 21. The piston, as 
will be seen, ig of theordinary ip ele of cast-iron piston 
body with a junk ring held down by countersunk 
bolts, secured in their position by dovetailed slides 
(see Fig. 19). The are of the Mather and Platt 
patterns, overlapping the piston body +% in. all round, 
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DETAILS OF BESSEMER BLOWING ENGINE FOR THE HEFT STEEL WORKS. 
CONSTRUCTED BY MESSRS, BREITFELD ANI) DANEK, ENGINEERS, PRAGUE; FROM THE DESIGNS OF PROFESSOR RIEDLER, MUNICH. 
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The piston is secured to the conical collar of the 
ateel Ba. of 6 in, diameter, by half countersunk keya, 
recesaes for the projecting part of the key being pro- 
vided in the stuffing-box, The cylinder is bored toa 
larger diametor for 7%, in. at each end of the stroke, 
but in addition receasea are provided at both ends of 
the lower half of the cylinder in case any hard sub- 
stance should accidentally enter. The piston rods 
paas right through the cylinders and are guided at both 
ends by cast-iron guide blocks of the pattern shown 
in Figs. 20 and 21, which are fitted with vertical ad- 
‘ustment to take up wear, For the purpose of keop- 
ing the cylinder itself sufficiently cool for the satis- 
factory working of the lubricant, olive oil is used, 
which is forced against the upper cylinder faces b 

a little force punip, the cylinder is provided wit 

a water jacket, sce ‘igs, 1 and 2, the cold water enter- 
ing the jacket at the top at a, and leaving it at the 
bottom at 5, the outlet being in communication with 
the injection pipe to the condenser, 

The moat important question to decide in relation to 
the details waa the construction of the blowing cylinder 
valves. Wubber valves the designer did not consider 
advisable on account of their rapid wear with high 
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temperature blast, while the more generally adopted 
arrangement of a large number of smal) maotal valves 
fixed in the cylinder cover, both for suction and «e- 
livery, with from one-scventh to one-fifth area for 
auction, and one-fifteenth to one-tenth area for doulivery, 
works noisily, even with lifts of from yin, to 3 in, and 
in consequence of the severe beat, soon wears the faces 
and valves, Where those 'valves have apparently 
worked for a long time satisfactorily, Professor Ricdler 
is of opinion that they have, in most cases, been very 
wasteful, inasmuch aa they wore not tight. Entirely 
self-acting valves wore, therefore, not considered a 
sutixfactory arrangement, and piaton valves with defi- 
nite movement, imparted by cams or eccentrics, noxt 
received consideration, but inasmuch as these valves 
ure difficult to keep tight, and chiefly because they 
can only be act accurately for opening and closing for 
one fixed air pressure, their use was not considered 
advisable. Diagram Fig, 22 will serve to illustrate 
the impossibility of adjusting the definitely moved 
valve to various pressures, where if the piston valve 
opens the delivory at a, it must remain open during 
the path w, and close at the moment of change of 
stroke, to open again for suction at b, that is, after the 
air contained in the clearance space has expanded 
down to atmospheric pressure. 

Returning again to ordinary seat valves with auto- 
matic action, the chief difficulty is found to be, to give 
the valves so great an arca as to reduce the lift to 
auch an amount that the valves will close noiselcaaly, 
and will not heat themselves to piecea. The necessary 
area of opening of valvea for air compression cylinders 
is, according to Professor Riedler, only about one- 


'gonth to one-seventh the piston area for suction, and 











one-fifteenth to one-twelfth for delivery valves, and if 
made groater it is found in practice that frequently 
some of the valves remain entirely inactive, The above 
proportion ure always readily obtainuble and the only 
difhculty is at the moment of closing, and it is to this 

oint that, Professor Riedler has devoted his special 
attention. That it is better to have all the required 
opening through one large valve rather than a numbor 
of small) valves, ia undeniable, since the friction of the 
air is necessarily increased by an increase in surface, 
and a single valve having only onc acat, and opening 
one-fourth its diameter, would be the most successful 
valve to use, and it fulfils all requirements admirably 
until it comes to the moment of closing ; when, left to 
itself, it must necessarily suddenly and heavily strike 
upon its seat, Professor Riedler adopted this fowm of 
valve, and added to it an arrangement which steps in 
just previous to the moment of closing and gradually 
reduces the lift of the valve until only about py in, 
lift remains, which is closed noiselessly and without 
injury to the scat or valve by the change in pres- 
sure. ‘The dotails of thiy arrangement will be clearly 
understood on reference to Figs, 12 and 13, the former 
showing a section of a suction, and the latter of 4 
delivery valve. The attachment of these valves to 
each end of the cylinder is clearly shown in Fig. 2, 
and u section through a pair of them in Fig. 14, 

To reduce the weight of the valves with their 
attachmunts, they are keyed to hcliow valve rods of 
large diameter, giving ample guide surfaces. The 
rods are extendud below the valve box and have 
each a piston attached to them, moving in o amall 
vertical air cylinder with an adjustable air outlet. 
A powerful spring below the piston rod balances 
completely the weight of the valve and its attach- 
ments, and the springs can be so accurately adjusted 
that the valves open fully and freely, and remain so 
until the moment the cum gradually depresses the 
lever, and so reduces the lift of the valve. The cams, 
details of which are shown in Figs. 15 and 16, are not 
keyed directly to the shaft, but are adjustable on diaca 
provided with slotted holes, so that they can be most 
accurately set. Diagrams showing the acticn of the 
cams on the valves aro given in Figs. 23 to 20, the 
effect of using straight levers for the cams to act upon, 
being also illuatrsted, but in the Hoft Steel Works 
Professor Riedler has preferred to use thelevers with 
curved outlines, so as to avoid even a audden change 
at the beginning of closing, see diagrams, Figs, 24 an: 25, 
‘The valves are, moreover, not only placed under the 
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influence of positive motion at the moment of closing, 


but the cams and levers have been so proportioned 


that a gradual opening of the valves takes place, 
avoiding sudden shocks ; the amount of retar 


is also shown in the diagrama already referred to. 


Valves and valve seats are made of cast iron, the 
suction valves being faced with leather, and the 
delivery valves with copper rings, attached as shown 
in Figs. 12, 13, and 14, During more than a year’s 
regular work, this arrangement has acted most satia- 
factorily, and no repaira or alterations have become 
nucessary ; tho valves are easily accessible by only 


blackening four bolts on each cover, and can be with- 


drawn, examined, and replaced in a very short time, and 
without interfering in the least with the cam and lever 
The designer, however, considers that if 
more time had been allowed for the careful working out 


urrangement. 


of details previous to the putting in hand of the main 
castings, more perfect arrangements of valve might have 
been found, placing the working gear in a more ac- 
cessible position, and reducing the somewhat large 
clearance which these blowing cylinders have. 
RBpecimens of what Professor Ae 

have done under more favourable conditions, we give 
the small diagrains, Figs. 27 to 31, showin 
gears either above or at the side of the cylinders, ad- 
mitting of simpler valve box castings and less clearance 
Bpaces, Which the designer asserts, with tho above 
described large valvos in place of a number of small 
valves, might be reduced to as low as one per cent. 

To compensate as much as possible the combined 
evil effects of the large clearance in these blowing 
cylinders, the dousigner has introduced a+ by-pass 
valve, which allows the compressed air on the suction 
wide to escape to the delivery side at the moment of 
compression, This valve serves two purposes, first of 
all it obviates the direct loss on the suction side due 
to re-expausion of the compresacd air, and, secondly, 
it relieves the strain which would otherwise be thrown 
on the crankshaft of the engine, in addition to the 
atoam prossure at that moment. This amount is rupre- 
sented in diagram Fig. 32, by the dotted lines, and 
is, ay will be noticed, very considerable, and none the 
Jess injurious to the crankshafte and bearings of the 
engines, because it only acts during a very short period ; 
indeed Professor Riedlar is of opinion that not un- 
frequontly thia compression, if not taken into uccount 
in calculuting the pressure on the crank-pin, may have 
lud to xerious breakages. ‘The valve or rather valves 
which are designed to offect this pass-over of the com- 
pressed air, are illustrated in Figs. 33 to 36 5 two valves 
are used, bucause the sudden opening and precise closing 
of the passage for the compressed air are difficult to 
obtain, aud in consequence of wear, more diflicult to 
maintain with one valve only than with two. With 
tho present arrangement, one valve being opened some 
time before, and the other closed some convenient time 
after the exact moment for rulease of pressure, an 
esxcupe only takes place while they are both simul- 
taneously open, and a safeguard ia provided against 
leakage during the remaining long part of stroke. 
The valves are worked by cama, ax shown in Figa, 33 
and 34, aud are direct apring loaded valves with long 
piston guides: and stufting-boxes. ‘The designer con- 
siders that due to some special reason, these valves and 
pussages, a constructed for the Heft blowing ongines, 
are of inadequate dimensions to fully answer all re- 
quirements, but they have in other respects beon very 
sucgessful, and he expects that they will come into 
very gonoral use for blowing cylinders. Indicator dia- 
grams, Pig, 37, taken from the blowing cylinder while 
running at twenty rovolutions por minute, show how 
far the dosirod result is obtained. 
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CONTINUOUS BRAKES. 
To THE Koiton or ENGIngERING, 

Sin,—I have read your article on the Penistone Rail- 
way aceidont in your iaaue of July 25, and JT believe 1 am 
right in stating that the London and North-Wostorn 
Railway Company are doing away with the chain brake, 
and are adopting the same brake which you so Rtrongly 
condemn, viz, % non-automatic vacuum brake, If this ix 
the cause, ought not the public to expect that after 60 many 
serious failures with this braku a great company like the 
North-Western, being the second largest in the Tinie. 
mwnipht adopt something better ? 

Aftor the failure of their chain brake one might have 
supposed they would be mure careful in choosing another. 

vurs truly, 
A. G, 


ee 


Chester, August 8, 1884. 
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LIQUID FUEL. 
To tuk Eprrorn or ENGINEERING. 

Sin,—In your report of my remarks on Mr. Urquhart’s 
paper on Petroleum Fuel for Locomotives,” read at the 
meeting of the Institution of Mechanical Engineors at 
Cardiff last week, the date of ny es perience of the use of 
liquid fuel on a stoamor on the Thames is given as 187%, 
Thiv is an error, asthe date should be 1868. The error 
probably originated with myself, but 1 would ask you to 

indly give this correction insertion, ax soon after that date 
the liquid fuel queation waned and practically died out in 
this country, owing mainly to the impossibility of obtaining 











tion 


icdler would like to 


the valve 





supplies of that fuel at other than prohibitory prices. It 
tmay interest your readers if I add that the steamship [ 
referred to was the Retriever of 500 tonsa burden, and 
having engines of 90 horse-power nominal. The petroleum 
furnace waa that of Mr. Edward Dorsett, the coal-burn- 
ing furnace of the Retriever having been altered to work 
it. In Duraett’s system the creosote was first vaporised 
in a generator resembling a small vertical builer, and 
the vapour afterwards burned in jets in the furnace. The 
firebars were removed, and the ashpit was filled up with 
erforated firebricks, upon which the coil carrying the 
Jate rested. Good steatn pressure was maintained, an 
inorease in speed was noted, and a great economy in fuel 
was offected at the thon price of creosute. The system 
however had tu be abandoned for the reason I have 
viously stated. “nue oe 
Prury F, N URSEY, 
161, Fleetatr 7 4 C., August 12, 1884, 
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sity—Ron ne to the anonymour lutter in your issue of! 
lat inst., reapoc " our exhibits at the show of the above 
Society, it woul] 74Ve Deen more candid, and only just 
and fair on the #°¢ of the writer if he had tuld the whole | 
truth respactingy?,medal awarded 
no ditieulty in sping that he has not done. The state. 
ment in our cateeue bat: that the Suciety's special gold 
medal was award fr the Gas engine, gas producer, and 
feed pump.” rring to the President's speech in 
making known ¢ dae we inako the following ex- 
tract, which ix vee iim; Tho judges thought it right 
tu award them thy “ver medaula-~one for a gas engine, 
une fora gag prode?, (Which ix worthy of all attent on), 
and alao one for a Aves pump, But a gold medal has |: 
heen awarded instead the three kilver medals, I think |/ 
it right to mention this nora ththe honor die to 4 
them for the excellence of those three particular enginus 
should not be lost sight of.” 

Tho firat intention was undoubtedly to give a silver 
mudal for each article, but on reconsideration, the judges 
felt they were worthy of something better than that, and 
awarded the Jubilee gold medal. We have shown what 
the judges’ first intention waa—we have shown, tuv, that 
on recunsideration they decided this recognition was not 
sufficient, and consequently that thoy awarded the gold 
medal for these three urticles expressly named, and we 
think your readers will come to the conclusion that if 
their President was wrong in what he stated, the writer 
should have takun oxception to his speech at the time, or 
should have culled all the judges together afterwards to 
deliver a third verdict upon the question at issue. There 
is another reason for your correspondont’s captiousness 
Which hoe does not avow, 

We do not intend to pursue this correspendence, as 
ufter all, the matter is of exceedingly small importance, 
and we should have not taken this trouble except in the 
interests of truth. 

Wo are, Sir, yours rospoctfully, 
RICHD. ‘Tanauyk, Chairman. 

Tungyes Limited, Birmingham, August 12, 1884, 
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THE MECHANICAL EQUIVALENT OF HEAT. 
To THE Eniton of ENGINEERING, 

Sin,—In raply to the last lotter of ' H.'s” on the above 
subject, the following mothud of considering his difficulty 
may remove it. It will show him the difforont amounts 
of work done during descents from the same height, in 
different times. 

ow, if we allow a weight to fall freely and to acquire 
ite natural acceleration, on the arrestment of the woight 
the total conservation of energy acquired during the 
descent may be expended in producing pressure only. 

Let the same wuight do work during its deacent, less 
pressure is exporienced on its arrestmont, a portion of that 
natural and due to the descent has been expended in 
dving work; and when the fulling weight does groater 
work, and still greater, during its descent, leas, and still 
leas, pressure js experienced on its arrestment, until the 
pressure becomes nil, and a// the energy of descent is con- 
sumed in doing work, or, finally, in balancing counter: 
weight or pressure. 

1 should have thought that the very fact of one weight 
ulling different losser weights up whon connected to them 
y a cord passed over a pu ley, would have enabled him 

to have reasoned to the cuse of a weight descending 
against different gaseous and heat pressures, 
Youre faithfully, 
G. PINNINGTON, 
23, Chichester-atreet, Chester, Auguat 11, 1884, 


eh ewenr me 


Garena 
SSE | 


THE LATE MR. CHARLES MANBY, 
To tHe Enrror or ENGINEEBING. 
Srrk,—The short paragraph in your number of A 
8th on the subject of the late Mr. Manby ie calculated to 
convey a wrong impression, which I hope you will allow 
me, as his stepson and executor, to corract. 
The funcral of Mr. Manby was carried out in exact 
accordance with his often-expreased wishes. He had the 
reatost dislike to anything inthe shape of display or a 
arge number of fullowers on such occasions, Therefore, 
though sorry tu disappoint his many acquaintances, we 
felt bound tu carry out his wishes so far as lay in our 


power. 
I explained this fully to Mr. Forrest, the secretary of 
the Institution of Civil Engineers, in order to avaid any 


-| quired, on behalf 


i h, . : ; : 
to us, Which we have Union Railway, from the junction of the tunnel railway to 


t} ‘© main line noar Bristol. Tho contract for the work 























oasibility of Mr. Mandy many acquaintances feelin 
hart at the non-issue of invitations to the funeral, and 
am surprised that Mr. Forrest did not make a point of 
coe the facts of the case to the engineering 
ournals, 
I am, Sir, yours melentully a 


The Greys, Eastbourne, August 13, 1884. 

We willingly publish Mr. Hood's letter, but in juatioe 
to Mr. Forrest we must point out that the correspondence 
onthe subject between members of the late Mr. Manby's 
family and the secretary of the Institution of Civil Engi- 
neers, completely justified the paragraph which appeared 
in our last issue, and whioh afforded the explanation re- 
of the numerous old and tried friends 
of Mr. ata to account for their absenoe at this 
funeral, —H dD, . ] 
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NOTES FROM THE SOUTH-WEST. 

The Severn Tunnel,-—The Directors of the Great Wea- 
tern Railway report that satisfactory progress haa been 
made with the works of the Severn Tunnel. During the 
lust six months 1350 yards havo been completed, and 450 
yards arched. QOut of a total length of 7064 yards, about 
5050 yards of permanent tunnel have now been completed, 
and a furthor length of 2050 yards has been arched, In 
anticipation of the completion of the tunnel, arrangements 
), ‘eve bean made for doubling the Bristol and South Wales 





s been let with a view to its completion contempo- 
neously with the tunnel. 


Cardif—Rusiness in steam coal has again been quict. 

here is not much demand outside contracts. Prices 
emain, however, without much alteration. The patent 
‘uel markot continues to dixplay a more healthy condition, 
and prices show an advance of 3d. por ton. The house 
coal trade remains quiet, Inthe iron ore market thore is 
not any material change. Last week’s clearances com: 
prised 106,773 tons of coal, 1089 tons of patent fuel, and 
741 tons of iron, Krom Bilbao there arrived 5582 tona 
vf iron ore, and 1008 tons came to hand from other 
BSUUFCUR, 


Great Western Extenaions,—During the past half-year a 
loop line to Weston-super-Maure, about four miles in 
length, and an extension of tho Bridport Railway to the 
harbour at Bridport, o distance of two miles, have been 
opened fur trafic. The construction of the Bodmin line 
has boon commenced, 


_ South Wales Coal and Iron.—Tho shipments of coal and 
iron fur July from the South Wales ports were large. From 
Cardiff the shipments of coul were, with one exception, the 
Jurgest yet recorded in any one month. ‘The largest 
record wax made in May, when the shipments reached 
nearly 660,000 tons of coal to foreign parta. The exports 
of coal last month were: Cardiff, 639,460 tons ; Nowport, 
145,811 tons; Swansea, 71,862 tons: Lianelly, 6585 tone, 
The shipments of coml for J uly, 1883, wore: Cardiff, 
538,373 tons; Newport, 131,602 tons; Swansea, 84,018 
tonk: Tlanelly, 3702 tons. The coastwise shipments lust 
month were :—Cardiff, 91,546 tons ; Nowport, 77,484 tons: 
Swansea, 62,618 tons; Llanelly, 14,728 tons. Tho ship- 
ments coastwise for July, 1883, were: Cardiff, 99,024 
tons; Newport, 92,807 tons; Swansea, 67,436 tonk; 
Lianelly, 12,539 tons. The shipments of iron were: 
Cardiff, 10,012 tons; Newport, 13,791 tons; Swansea, 
612 tons, rom Cardiff were also shipped last month 
2734 tons of cukw; from Newport, 48 tons; and from 
Swansea, Gitons. There wore also shipped from Cardiff 
20,069 tons of patant fuel, and from Swansea, 34,301 tone, 
The return, ax aw whole, indicates an increased dumand for 
coal and iron in foreign markets, but a decrease in the 
demand for coal in the home market. 


New Works on the Great Weatern.—A voto of the pro- 
prietors of the Great Western Railway Company has buen 
taken for the following expenditure: Doubling Bristol 
and South Wales Union Railway, on account, 50,0001. ; 
Slough to Taplow, widening line, 5000/.; Ruading to 
Didevt, widening line, on account, 10,000/. ; Exe Valloy 
Ruilway, 10,0000. ; additional platforms at Paddington 
und sidings at West London Junction, 15,0001, ; sidings 
and works at sundry stations, 80,000/.; looking guar, 
Pembrey to New Milford, 10,000/. ; Plymouth, lengthen- 
ing graving dock, 10,003/. ; W oat Kirb extension, joint 
line, on account, 20,000/. ; Quaker’s Yard to Merthyr, 
ep line, on account, 20,000/. ; subscription to Newent 

ilway Company 50,0001. ; subscription to Rusa and 
Ludbury Railway Company, 50,0007. ; total, 280,000/, 


_ Newport.—There has not beun quite so much activity 
in ateam coal. The house coal market continues quiet. 
The arrivals of iron ore have been up to the average, 
The manufactured iron and kindred trades continue 
quiet, and substantial orders are far from numerous, 

ust week's coal clearances amounted to 49,877 tons. 
There were received from Bilbao 6340 tuns of iron ore, 
and 4800 tons came to hand from other sources. 


Rhymney Railway.—The works on the authorised lines 

tween (luaker's Yard and Oyfarthfa are being prose- 
cuted with vigour, and the directors expect that they will 
be able to carry over them the whole of the trafic of 
Messrs. Crawshay Brothers by January 1, 1885. 


_ The Forest of Dean.—There are indications of a slightly 
increased activity in the Forest coal trade. There isa 
fair demand for the Coleford ‘‘ high deep” for steam pur- 
poser, There is no change to report in the iron trade 
of the district. 


Briton Ferry.—On Monday the Vernon Iron and Tin- 
late Works, which were puroh a fow weeks since 
rE. EB, Morgan, were restarted, The starting of the 
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machinery was witnessed by a large number of spec: 
tatora. 


Rhondda ant Swansea Bay Railway.—The engineers of 
Messrs. 8. H. Yookney and Son, report that during the 
past six months the contractor has nade steady pr 
with the works, and the new railway in the Avon Valley, 
from Cwmavon to Oymmer, is, with a few exceptions, 
ready to receive the permanent way, which is being 
delivered. This portion of the main line will probably be 
ready to open for goods and mineral traffic in the course 
of the coming autumn, With the exception of some 
short lengths at the junctions, the permanent way of the 
Port Talbot branch has been re-laid and ballasted from 
the port to Oakwood Colliery, a distance of four miles, 
and the mineral traffic is being worked over it, pending 
completion, under a temporary arrangement with the 
freighters, This traffic is considerable, The formation 
of the Swansea extension line is in progress, and the shaft 
of the Neath River Tunnel requires to bo sunk but a short 
depth furthor before the driving of the tunnel itself can 
be proceeded with, 


Newport Gas Company.—A new tank and gasholder at 
Crindau are nearly completed, and the directors have 
entered into contracta for the erection of a retort-house, 
purifying house, engine-house, and other buildings, which 
ure satisfactorily proceeding. 
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NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Falling off in the Coal Trade.—Tho return just issued of 
the coal sent from the Yorkshire collieries to Hull shows 
a marked falling off, which on tho whole was protty 
evenly divided between the collieries in both South and 
Went Yorkshire, Tho quantity forwarded last month by 
the whole of the Yorkshire collieries was 104,560 tons, or 
a decline of more than 38,000 tons when compared with 
the month of July, 1883, The tonnage of the past seven 
months was 7,164,810, a decrease of 26,000 tons as com- 
pared with 1883, 


York Gas Company.—At the hulf-ycarly meeting of the 
York United Gas Light Company the report was adopted. 
It was resolved to declare a dividend of bu. per share upon 
the old shares, and 3s. Gd. per share on tho new shares, 
The directors were then re-elected, and it was resolved 
that their remuneration should be increased from 600/. to 
900 guineas por annum. A resolution authorising the 
directors to raise a kuin of money not oxcueding 20,000/, 
by loan was adopted, 


North Central Wagon Company, Rotherham.—The re- 
tof tho directors of the abuve company for the past 
alf-year, to bu submitted to the next meeting of pro rie- 
tors, showsa balance of 4338/, 3s. 9d. available for dividend, 
and the directors recommend that a dividend at the rate of 
6 per cent, per annum for the half-year, free of income tax 
be declared, tho sum of 5001. carried to the reserve fund, an 
the balance of 124, 188, 10d, carrivd to next half-year. 


The North-Eastern Ratlway and the Hull and Barnaley.— 
At the half-yearly meeting of the North Eastern Railway 
Company, heid at York, Mr. John Dent-Dent, the chair- 
man, relarred to the Hull and Perey Railway and 
Dock (Money) Bill, and expressed himeelf as somewhat 
startled at the course which the authorities of the House 
of Commons had taken with respect tu the Bill, Mr. 
Reinhardt, of Scarborough, complained of the selfish policy 
of the Soma in opposing the Hull and Barnsley 
Company, and Mr. Maxstead, of Hull, culled attention to 
the decreared tonnage of Hull as compared with Goole 
and Grimaby, and urged a reduction of rates for the third 
port. The chairman thought the matter was more a 
question for the traffic manager. 








Tue PanamMA CANAL.—Considerable deliveries of plant 
have still to be made in connection with the Panama 
Canal works. Among this plant may be mentioned 
1500 trucks, 28 locomotives, 23 dredgers, 8 hopper bargos, 
25 portable ateain engines, 20 steam navvies, &c. Alto. 

aiher lant has been ordered to the aggregate value of 

400,000. The aggregate quantity of earth which has to 
be removed to render the canal available for navigation 
ja 120,000,000 cubic metres. Two-thirds of the earth thus 
to be excavated will be romoved in a dry state, and the 
balance of one-third will bo dredged. 





Hertrorp CorvoraTion Town Warten Works.~—The 
‘¢ A byasinian” tube well for the entire supply of the town 
of Hertford, has been completed by the contractors, 
Mesara. Le Grand and Sutcliff, with most satisfactory 
resulta. The size of the tube wall is 73 in., and at 81 ft, the 
chalk springs are so abundant, that the yield is over 100 
gallons per minute, or about 150,000 gallons per day. The 

umping, when necessary, can be continued nicht and 
day with » very small amount of attention, as the motor 
is a powerful water-wheel worked by the River Lee. The 
contrast between the clear and sparkling water from the 
Artesian spring and the turbid water of the river is vary 
marked. This well affords a further illustration of the 
fact stated by Mr. Robert Sutcliff at the recent Water 
Supply Conference held at the Health Exhibition, that it 
frequently happens there is abundance of good water to be 
found on the banks of the river that is no longer itself fit 
for supplying water for dietetic puposes. The total saving 
of the expense of filtration is alao a very important item, 
which might to some extent recompense the London 
water companies for the expense of obtaining their sup- 
plies from sources that need no outlay on this head. The 
total cost of the tube well, including cast-iron connections 
to pumps, was under 150/., so that town supplies on this 
system cannot be considered extravagant, 
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NOTES FROM THE NORTH. 


Giasacow, Wednesday, 

Glasgow Piy Iron Market.—Last Thursday's market wos 
a and transactions were reported on forenoon ‘Change 
ut 41s, Gd. to 414, 7d, cawh, also at 41s, 8d. tu 41s, 9d, one 
month, the close being buyers at tho top prices, and 
sellers wanting §d. more per ton. The pricer in the after- 
noon ranged up to 41a, 8d. cash and 41a, 10d, ona month, 
and the market closed nominally at those rates, The tone 
of the market was less firm on the following day, businoss 
being done during the forenuon at 4]s. 8d. down to 
418, 64d. cash, also at 41s. 9d. and 418, 84d. one month, 
the close being sellers at 41s, 64d. cash and 418, 84d, one 
month, with buyers ener . per ton under. Trans- 
actions were reported in the afternoon at 41s, 6d. and 
41s, Std. cash, alsu at 41s. 74d. and 41a. 7d. one month, 
with ecllers at the clowe asking 41s, bad. and 41a, 74d. 
cash and one month reapectively, and buyers at 4d. less 
per ton, The market was steady on Monday, and trans- 
actions were reported during the forenoon at dls, 5d. and 
41s, 54d. cash, the market closing with sellers at 41s, 54d. 
cush and 41y. 74d. one month, and buyers near. Busi- 
news Was transacted in the afternoon at 41s. 6d. and 
4s, Sad. cash, also at 41s. 74d. one month, tho to 
quotations being asked by sellers at the close, with 
buyers offering Sa. lower per ton, Flatness was the 
rule in yeeterday’s market, business being reported in 
the forenoon at 41s. Sd. to dls, 4d. cash, also at 
41s. 7d, down to? 41s, Gd. one month, with aellers at the 
close at 41s, 44d. cash and 41s.64d. ono month, and buyors 
at 4d. per ton lower. An advance was made in the after- 
noon to 41s. 5d. cash and 418, 7d, ofe month, which 
buyers were offering at the close, wth sellera at 4d. 
higher per ton. Business was dond this forenoon at 
41s, 54d. and 41s, Gd. cash, also at dls. 7d. to 41s, 8d. one 
month, the close being buyers at the top prices and sollers 
asking 4d. ver ton mora. Inthe afteynoon dls. 7d, cash 
and 418, 9d. one month were reached, and the market 
cloned with sellers at those quotations and buyers near. 
The advancein the quotations towards the end of last 
week seems to have been due in great measure tu the fact 
that a number of “ bears” were continuing to covor their 
over-sales, which they were almost gompulled to do by 
reports having been circulated aa to large contracts having 
been closed for new shipping on the Clyde, to the extent, 
it was said, of 50,000 tons at least, and that there were 
inquivies regarding something like other 50,000 tons, But 
when it became Ronerany known, or belicved, that the 
reports wore greatly exaggerated the tone of the Been 
market fell away in a somewhat marked manner. Trade 
in the Ha alent branches of business is esoene tly 
unsatisfactory, and the furcign demand for pig iron is atill 
fur from being encouraging, the roports from the Continent 
and the United States showing no improvement, There 
havo sorcery been some large buying operations within 
the past weok or ten days, but they have been almost en- 
tirely of a speculative character, for so Koon as the buying 
ceases the market inclines to settle down, Some of the 
ironfounders are consuming considerable quantities of pix 
iron, but the makers of malleable iron are very short of 
orders in nearly all cases. Thoro are still 05 blast fur- 
naces in actual operation, as compared with 114 at this 
time lust year, Theshipments of pig iron for last week 
amounted to 9727 tonsa, as compared with 9544 tons in the 
preceding week and 14,054 tons in the corresponding 
weak of 1883, They include 1300 tons to the United 
States, 1099 tuna to Canada, 275 tons to Australia, &c., 200 
tons to Italy, 1540 tons to Germany, 959 tons tu Holland, 
100 tons to Violett, 150 tons to Spain and Portugal, 150 
tona to China and Japan, and lesser quantities to other 
countries. The stock of pig iron in Mossrs, Connal and 
Co's, public warrant stores stood at 586,836 tons yesterday 
afternoon, as againat 587,306 tona yesterday week, tho 
decruase for the week being 470 tons. 


Japanese Students for Glasgow University, — News has ro- 
cently been received in Glasgow stating that fourteen 
Japanese had arrived in Chicago, nine of whom intend to 
onter the University of Glasgow. That institution has 
already educated a number of Japanese students, more 
espocially in natural philosophy and engineoring ; and it 
is pleasing to learn that it is attracting an increased 
number of them, It is expected that the young aubjacta 
of the Mikado will also apply themselves to acquiring a 
practical knowledge of sume of the important industries 
curried on in and around Glasgow. <A better place could 
not have been selected for giving those students a prac- 
tical training. 


Strikes on the Clyde.—After baing out on strike for o 
considerable number of weeks, a large party of the 
rivetters and holders-on employed by Messrs, Russell and 
Co., shipbuilders, Greenock and Port-Glasgow, huve 
returned to their work within the past few days, on the 
employers’ terms ax to wages. On Monday fortnight 
large number of the rame class of workmen employed by 
Messrs. Barclay, Curle, and Co., alac came out on atrike 
in consequence of a inputs regarding the rates of pay- 
ment for the work on which they were engaged. In tho 
course of last week, howevor, they returned to their work, 
having arrived ut an amicable arrangement with their 
employers. 


The Smoke Nuisance in Glasgow.—At a mooting of the 
Town Council of Glasgow, held last Monday, in answer 
to a xcries of questions put by one of the members, the 
chief constable atated that the number of observations of 
chimney stacks made by the police in Glasgow during the 
year 1883 was 1312; that immediately after each obser- 
vation a notice was served on the prapeer of the 

articular works or premises that such an observation 
had been made; that in 182 cases reports were made to 
the Procurator-Fiscal ; that in 70 of those cases no pro- 


a 


ceedings wore taken; and that in 2 cases the parties 
were tried and acquitted, while in 37 cases the parties 
were convicted. 


Steel Company of Seotlund.~ At a meeting of the directors 
of the Steel Company of Scotland held in Glasgow to-day, 
it was agreed tu recommend (subject to wudit) the pay- 
ment of a dividend for the past six months at the rate of 
74 ber cent. par annum, free of income tax, after writing 
off for depreciation the sum of 17,000/., adding 28,0000, to 
the reserve fund (which now amounts to 15,000/,), and 
currying forward to noxt year about 2400/, Considering 
the atate of depression under which the steel trade hax for 
kome time been labouring, such a dividend is very grati- 
fying. The dividend for the corresponding six months 
of lust year was 7 per cent. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 


Minniessrovucn, Wednenday. 


The Cleveland Iron Market.~ Y ostorday there was again 
only a moderate attendance on "Change, und there was ou 
dull market. No. 3 Cleveland pig was quoted ut 36s. Gd, 
per ton, With only two-thirds of the Dhlut furnaces of 
the North of England in operation and stocks incruasing, 
it is not rail eas that there were reports in circulution 
that sales of pig iron had been made recently at prices 
below those of the combination figures. Tt was stated, 
although it was not believed in well informed circles, that 
a large tirm of makors in Cleveland had disposed of 10,000 
tons of pig iron to oa Glasgow buyer ut 36s, per ton, Tt is 
anticipated that owing,to the local holiduys this month, 
when tho finished iron works will be luid idle for several 
days, the stocks of pig makers will bo very considerably 
increased, ‘There is a general opinion that pig iron will 
be lower in price before there can be any improvement in 
trade, and many ae think that before the yaar cloves 
combinations and restrictive arrangements will be aban- 
doned, and the weakest will be left tu go to the wall, 
Trade is certainly very bad at prosunt. 


Engineering and Shipbuilding, - The northern” rivers 
are now very dull for want of work. Most of the ship. 
yards are idle and in many of the ongineering shops there 
is vary little doing. Some of the bridge builders are, 
however, rathor exceptionally busy and there is a fair 
amount of locomotive building in hand, On Saturday 
Mossrs. Richardson, Duck, and Go, Sonth Stockton, 
launched wo tine iron serew steumer for Messrs. William 
Johnston and Co., of Liverpool. She ix engined by Messrs, 
Blair and Co., of Stockton, and will be 400 nominal horse- 
power, 


The Steel Trade.—Last week the first charge waa put 
inte one of the new steel furnaces which have been erected 
oy the Weardale Lron and Goal Company at Tudhoe Tron 
Works, Spennymoor, for the manufacture of Siemens steel, 
This is satisfactory news to the Spennymoor people. A 
different state of affairs unfortunately existe at Middlos- 
brough, Messrs, Bolckow, Vaughan, and Co.'s great 
ateel works at Exton, Middlesbrough, have heen idle for 
a fortnight, und there is no probability of their being 
started for some time. These works can produce about 
5000 tons of rails per weok. It is tated that if Bolekow, 
Vaughan, and Co., had had the good fortune to secure 
the whole of the steel rail orders which have heen given 
out this year they would not have been sufficient to have 
kept their gigantic works in full operation. 


The Salt Trade,—A new company has been formed to 
aink for salt at Haverton Mill, Middleshrough. On behalf 
of this company Mr, Vyvyan, of Whitehaven, has boon 
intrusted with the boring operations, Mr, Wyvyan is the 
engineer who curried on the sinking operations for Messrs, 
Bell Brothers and for Messrs, Allhusen, 


The Coal and Coke Trudes.—There is no altorativh in 
the coal and coke trados, 


QUEENSLAND Raitways,—Three branch lines have been 
recently opened in (Queensland. These are the South 
Brisbane branch, which leaves the Muin Southern and 
Westorn line, near Sherwood, and pussing through the 
agricultural districts of Yeeronzpilly und Boggo, comes 
to a torminus near the Dry Dock, South Urisbane ; 
the first suction of the Killarney branch, which leaves the 
main lineat Warwick, both of which traverse agricultural 
vountry; and the first section of the Brisbane Valley 
branch ling, On both sections of the Logon, railway 
work has been considerably delayed by rains which have 
fallen in those districta of late. On the first soctions 
bridgework has been making good proyress where the 
timber is available, but the earthwork has not been re- 
sumed since the rains. About 45 per cent. of the sleepers, 
und about half the ballast required, are now ready on 
various parts of the line. On the second section a fair 
amount of bridgework hus been done, but very little 
earthwork has been executed. The bridge over Log 
Creek has been begun, and piles are driven for two sets 
of flood oponings, both on the Beenleigh branch. The 
ironwork required for the bridges is now on the ground, 
and some of the cylinders for the Logan Bridge have hean 
received and forwarded by steamer to the site. The 
second rection of the Killarney branch is now in progress; 
clearing has begun, and contracts are let for «oie of tho 
cuttings, und for half the ballast. On the Dundaberg 
line, Which is now opened to Mount Parry, some small 
works are still in progress. Tendera huve been received 
for the Kilkivan branch, but aa none of these were con- 
ridered eligible, fresh tenders are now invited, and plans 
aro on exhibition in Sydney, Melbourne, and Adelaide, 
as well as in Brisbane, 
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or under, and eightpenco for each additional Jine. The line 
avoragos woven Words, Payment must accompany all orders for 
alngle advertisements, otherwiso their Insertion cannot be 
guaranteed. Terms for displayed advertisements on the wrapper 
and on the Inside pages may be obuained on application. Serial 
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The price of ENGINEERING to annual subscribers in the 
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The puodlishor heya to state that aince January 1, 1882, the ordi. 
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paper ¢ illustrations being, however, #0 much lves effective on 
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in Postene aa indicated helow,. 
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“Union Bank, Charing Crowa Branch.” Post Ottice Ordors to be 
made payablo at 407, Strand, London, W.C. 

Foreign subscribers, ospecially when renowing their subscrip- 
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transmission of the Post Office Order, and the oxact amount for 
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NOTICK TO AMERICAN SUBSORIBERS, 

Wo bog to announce that we have appointed the firm of John 
Wiley's Bons, 16, Astor Place, New York, the solo ayenta for Enw)- 
ABEKING in the United States, and all subscriptions for tho United 
Btatea willin future be payable to them. Thoy will alao be pro- 

rod to receive advertisements for Knoineerine, and will afford 
a information aa to tarma, dc, on annlication, 


Tae Publisher lege to state that he is able to supply one or two 
pots of ENGIXERRING COMplete from the commencomont, 
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The Publisher desires to draw the attention of Manufacturers 
and Purchasers to the advantayes offered by the IN¥YORMATION 
AND Inquiry Ktoom evtabliahed at the offices of this Journal. Jn 
this room are kept for the benefit of visitors, tiles of the principal 
English and gers technical journals, and tha otroulars anid 
catalogues af the leading manufacturera in the Engineering Trades, 
either for reference or diatribution. A classed arrangement o7 
the varivua advertixements which rh either continuously or 
from time to time in ENGINKERING will alao be available for refer- 
ence. Manufacturers are invited to contribute thetr catalogues 
and circulare, which will be indexed and placed under the care v/ 
an attendant. 
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THE BOARD OF TRADE AND THE 
SOUTH-WESTERN RAILWAY, 
Arrairs on the South-Western Railway appear 
to bein a bad way : indeed, to judge by the report of 
Colonel Rich on the Downton accident, and its 
accompanying letter addressed to the company 
from the Board of Trade which have just been pub- 
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lished, they could not be much worse. A perusal | P 


of these documents gives rise to very unpleasant 
feelings, for whereas in most so-called railway 
uccidents, whether arising from individual neglect, 
stupidity, or some unpreventible cause, there is 
generally a feeling of hope for the future, it would 
seem that upon the South-Western Railway thero 
exists a most deplorable state of things, the only 
remedy for which, in the opinion of the Board 
of Trade, consiets in a “ complete reform in 


the management and in the working of the rail- 
way, a thorough examination of the system and 
Btock, and that the drivers, stock, and various 
parts of their line and trains should be clussi- 
fied.” Had such recommendations been givon 
to some third-rate railway company in Troland, 
perhaps no particular notice would havo been 
taken of it, but that it should be found necessary 
to administer consure so grave to one of the 
hest known railways running into London, fro- 
quently conveying Her Majesty, and which has 
for yeara paid a good dividend, is in the highest 
degree discreditable, and wo fear it must be con- 
fessed that the expressions, severe as they are, have 
been fully deserved. 

The atury of the accidont itself is soon told, 1t 
seems the Salisbury and Wimborne branch of the 
South-Western Railway is a single line, which has 
been opened for traftic for more than cighteen years, 
and is still laid with rails which weigh only 70 Ib. 
to the yard, and which are fixed in chairs weighing 
but 24 1b. each. Upon this tha inapectur romarks 
that ‘‘a railway with ao light a permanent way 
would not be allowed to be opened for trattic at tho 
present timo.” Onthe afternoon of the 3rd of June, 
a close-coupled train, consisting of two engines and 
tenders, and eight passenger vehicles, left Salisbury 
five minutes late, and having atgpped at Downton 
pevoceded on a falling gradient cf 1 in 78 towards 

reamore, When about 1} mile from Downton, 
however, part of tho train left the rails and ran 
over the bank, about 6 ft. high, into a wet ditch, 
with the result that five people were killed and 
forty-one more were seriously injured. The pilot 
engine and tondor kept the line, as did also the 
train engine, but the tender of the latter and 
all tho vehicles left tho rails. The two engines 
and the frout brake vans ran on for w distance of 
501 yards, and stopped in safety, but the remainder 
of the train faa over and was almost entirely 
wrecked after running 217 yards. All the carriages 
and vans had tw pairs of wheels, with a wheel hase 
of 10 ft. G@ in, ; they weighed from 6 to 74 tons 
each, and measured about 21 ft. from butfer to 
buffer, and their age varied from twenty to twenty- 
four years each, The falling gradient of 1 in 78 is 
amile in length, there is then a quarter of a mile 
level ground, aud the place whore the train left 
the rails was on a curve of about JO chains radius. 
And what is the conclusion arrived at by the 
Government inspuctor ? He says: {1 have no hesi- 
tation in stating that tho accident was caused by 
the train having been run at too great speed over 
a weak round, The train having two engines and 
eight short vehicles, with short wheel bases, was 
not calculated to run steadily at great apeed over a 
line of such gradients and curves ;”’ and, further, 
Thave no doubt that it was the force and the 
weight of the engines that first displaced the por- 
manent way.”’ ‘This is not at all unlikely, though 
we may mention that Mr, Adams, the locomotive 
suporintendent of the South-Western Railway, at- 
tributes the cause of the train running off the line 
to the breaking of the coupling between the front 
brake van and the vehicle behind it. It should be 
mentioned that the only reason for having two en- 
gines onthe train was to enable the pilot engine to 
get to Vorwood that it might bring back a goods 
train; the single line not being worked by a train 
staff as usual, but by telegraph. 

Jt is not, however, the accident at Downton 
alone which has brought upon the South-Western 
Company such remarkable censure as that we huve 
referred to, The Governmont iuspector draws par- 
ticular attention to the fact that there have been 
three cases of passenger trains leaving the rails on 
this line, since September last. The first, at Ports- 
mouth, which was due to the bad construction of 
a coach ; the second, at Brocklurst, caused by ‘a 
train made up of inferior rolling stock being run at 
express apeud along an old and very light pormanent 
way,” while Colonel Rich remarks there is * no room 
to duubt that a great deal of reform in the manaye- 
ment and improvement in the working of this rail- 
way is required.” Upon the subject of brake 
ower Colonel Rich is somewhat vague. Wo are 
told that if the Downton train had been fitted with 
a good continuous brake the driver might have 
checked the speed and oscillation without endanger- 
ing the safety of the train. This may he true, but 
it appeara as though the object of the drivers was 
to run quickly, since both of them kept steam: on 
all the way down the incline of Jin 78 and until 
the accident tovk place. 1t was certainly possible 
to have run at a safy speed without steam, and by the 
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use of the steam brakes with which the engines 
and tenders were fitted, but as a matter of fact, the 
train ultimately broke away, and therefore a brake 
which was simply continuous and not automatic 
would have been as useless as was that in the 
subsequent accident at Ponistono. 

In a recent articlo we drow attontion to the 
remarkable similarity betweon tho accidents at 
Downton and Penistone, and now that. the circum- 
stances and surroundings of the former are better 
known, the resemblance is rendered all the more 
striking. At Penistone, as at Downton, the acci- 
dent occurred on an embankment: the train left 
the ling at a curve at high spevud aftor running down a 
heavy gradient ; the engine aud one vehicle kept to 
the embanktnent and ran on for over 600 yards 
wthough off the rails; the remainder of the train 
broke away, and uncontrolled ran down the bank, 
killing and injuring various pagssongers after run- 
ning over 200 yards. In almost ovoery particular 
the two cases are nearly identical. That. tho cause 
of the train running off the line af’ Downton was 
due to the weakuess of the permanent way, while 
that at Poniatone was owing to the breaking of 4 
crank axle, is not 80 much to tho point. Both 
trains did leavo the line and separated into several) 
portions, and as we have before pointed out, thia is, 
from various causes, one of the moat common forms 
of railway casualties, and will nu doubt continue to 
be go. 

It by no means follows, however, that such a 
mishap should result. in auch wholesalo loss of life 
wud injury to passengers and stock. Tt has hoon 
demonstrated repeatedly thut where such an event. 
oceurs, and the train is provided with an automatic 
brake, absolute, or, at leant, comparative safety is 
the result ; whereas when a train is equipped with a 
non-sutomatic brake, or is not fitted with any con- 
tinuous brake at all, there is an unlimited capacity 
for aterrible anonnt of mischief, Anautomatic brake 
is specially designed to meet such contingoncios, 
whereas a non-avtomatic brake is so constructed as 
to rendor it impossible to do go. The train at Down- 
ton does not appear to have boen fitted with any 
brake, while the Poniatone train was furnished 
throughout with the Smith vacuum brake ; but 
instead of thia fact constituting an element of dif- 
forence, it in reality only adds to the resemblance, 
for both trains were onan equality in respect of 
brake powor go soon as the real emergency arose. 
We are careful again to point this out, since it ia 
the crucial feature in the difference between 
eflicient and ineflicient continuous brakes, and 
numerous accidents have made it abundantly clear 
tw ordinary practical and unprejudiced minds, 

Tn an article on tha Downton and Penistone 
accidents which appeared in the Zimes of the L2th 
inst., Our contemporary referred to a letter which 
appeared in its columns from Myr. J. W, Crrover. 
This gontleman, pointing to the Ponistone accident, 
advocated a flexible wheel base as a aecessity for 
meeting curves, and the Jimes appears inclined to 
adopt the suggestion as a remedy for preventing 
these disasters, It may ho as well to consider this 
idea with a view to boing assured that the real point 
is not Jost sight of. We have ourselves no objec- 
tion in principle to the adoption of the flexible 
whoel base, but since it applies only to the carringes 
we fail to gee how it could have prevented tho 
catastrophe at Penistone, which primarily arose 
from a brokon crank axle on the engine, which in 
consequence left the line; or at Downton, where 
the line was spread by the ongines owing to a 
defective permanent way. The Manchester engine, 
moreover, having a four-wheel bovrie in front, had a 
wheel base which was flexible so faras possible, but 
this did not prevent tho engine and tender wheols 
from leaving the line, and we have no hesitation in 
saying that no amount of flexibility in the wheel 
base of the carriages, will avail to keep the train on 
the line when the engine dvuatroys the pormanent 
way and, as ususlly happens, the carriages break 
asunder, Easy riding may, and will no doubt, 
result from a flexible wheel base, whether of bogie 
or other typo. There will probably be also a reduc- 
tion in the friction and cost of hauling, but there is 
no getting away frum the fact that when all else 
has failed, the only effective appliance which 
science has provided for meeting su h_ emer- 
gencies ag those with which we have been deal- 
ing, is an automatic brake complying with the 
Board of Trade conditions. Indeed it is open to 
quostion whether carriages, oither on the boie 
or flexible wheel base principle, are not more unsafe 
when thoy are off the line, than those which arg 
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more rigidly fixed to their wheels. The great 
point, however, is that when any part of a train is 
made to leave the rails, from whatever cause and 
under whatevor circumstances, a controlling power, 
automatically, or otherwise applied, should be 
brought into action and remain in force, both with 
the object of bringing the train to a stand in the 
shortcat possible distance, and alao by holding back 
and binding the carriages together enable thom 
to keep in line, and thus prolong the stop until 
they come to a stand in safety, and thia is equally 
important whether on an embankment or in a 
cutting. We hold it to be our duty to repeat, and 
the public should grasp the fact, that the only 
means of accomplishing a result so dosirable and 
yot so easily attainable, is by tho use of an auto- 
mutic brake which fulfils the conditions laid down 
by the Buard of Trade. 
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THE IRONFOUNDERS’ SOCTETY. 

THE seventy-fourth annual report of the Tron- 
founders’ Society records some progress during the 
year 1883, but not sufficient for any display of 
exuberance of delight, for its payments to out-of- 
work mombers exceed those of 1882, Whether 
improved methods of casting lessen the demand 
for this kind of labour, or whether the actual pro- 
duction is less in proportion than formerly, dues 
not appear, but the one fact that stands out promi- 
nent in the pages of the report is that the donation 
benefit is really draining the Society dry. 

Tho report for 1883 consists of 1H2 pages, and 62 
pages of introductory muttor, tables, summaries, 
and the like. The branch reports occupy 72 pages, 
und the abstract, lists of admission, exclusions, and 
obituary, 46 pages, the remainder being devoted to 
miscellaneous matters, of interest to tho members. 
The total number of branches at the close of the 
your was 109, an increase of one only. The total 
number of members was 11,197, an incroage of 469, 
after allowing for deaths and exclusions. The num- 
ber of members admitted was 943, and 10 were re- 
instated. The number of exclusions was 331, and 
of deaths 153, tho net gain being 469 as before 
stated. The total not income for the yoar was 
86,403. 118. The principal sources of income 
were: Contributions, 27,702/, 148, 2d. ; entrance 
feos and proposition money, 11711. 18s, 7d. ; fines, 
BUT. 188, 10d. ; reports, cards, rules, and emblems, 
H7bl, 10a, &d.; levies, 648/ 15s, 7d. Auxiliary 
levy, 4019/, 14s. 6d. ; bank interoat, 3741, bs, Ad. ; 
acknowledginent money from honorary and other 
mombors, 1214, 194, 2d.; moneys returnod—rail- 
way fares, sick, donations, and other benefits— 
Q78l. 19a. 7d. ; surpluses, &e., 11. 7s, 10d. The 
pet incomo for the year waa loss than in 1882, 

Yhe total ox ponditureamounted to 30,2330, 18s, 6d., 
which amount oxcoedod that of 1882 by 21960. Oa. 3d. 
Of this amount the following was paid in benofits : 

. £ oa da. 
Out-of-work benofit, travelling 
11,540 19 10 


relief, and fares sig. ht 
Siek bunutit, ductors’ certificutes 





and ex pomises ae 6,877 0 8 
Superannuation allowance h,166 2 7 
Accident benofit ... i bed 7sl 10 1 
Funerals (membera and their 

wivoy) .. ia ie ae 2,020 0 0 
(rants from the benevolent fund 110 0 
Strike pay (auxiliary fund) 473.16 5 

Total... 26,004 19 7 


Tho payments to out-of-work membera aro more 
than in 1882 by about 10001,, but less than in any 
other year since 1876. Still, it means 10 per cent., 
or nearly so, of the members out of work, a fearful 
tax on those in work all the year round. There is 
also an increase of 3791, 8s. 4d. in the auperannua- 
tion allowance, which increaso is likely to grow in- 
stead of lessen. Tho oxpenditure for strikes is 
nearly duuble that of 1882, hut the sum is not a 
largo one; indeed the Society, as a rulo, is toler- 
ably free from labour disputes. 

he other expenditure, for management, &K., 
may bo summarised as follows : 


Salaries : £m d. 

Central office and 100 branch secretaries JOe4 15 2 

* - presidents 105 0 2 

<a _ trousurers 47 1 8 

Y) 8 auditors... 711 4 

Stowarda, check, cash, and trade 142 16 5 
Delurations, oxecutive, council, and 

committees Fs ve ae vw, 326 19 10 
Printing and suerte 6 including en: 

blems, reports, rules, books, &c. .. 1005 9 10 
Postages, parcels, telegramr, money 

orders, &c, ... ss : 10190 8 


& sad 
Banking expenses and Joss of timo 24 14 10 
Sundry goods for office and branches 78 8 9 
Rent, fuel, gas, insurances, rates and taxes, 

MSCs: Gis. ers = seg we ane «-4112:18 9 
Law costs and charges de a 64 13 
Appeal committee and troasuror’s bond... 9 6 6 

Total .., ... 84738 16 5 


The remainder consists of cash returned and 
loans repaid, 69. Gs. Sd. ; special audit and repairs, 
4], 148, 8d. ; and cost of Mr, Guile’s memorial (late 
general secretary), 711. 1s, 2d. From tho total 
under the head of management expenses must be 
deducted 6751, 16a. 8d. cash received for reports, 
rules, cards, emblems, &c., leaving. a total outlay 
of 28981. for the whole of the Suciety, about a 
penny-farthing per member per week for the year. 

The general oflice accounts show an income of 
26181. 145. 2d., including balance from 1882. The 
expenditure shows cost of office, secretary, and 
assistant, 247/, lgs®; oxecutive committee, chair- 
man, and auditors, 401. 198. Gd, ; rent, taxes, fuel, 
gus, &c., 741, 138, Id. ; delegations, 35/. 13s, Yd. ; 
and dclegates revising the rules, day sittings, 
1861, fs, Sd. The remainder was general expendi- 
ture, 

The cash balance at the close of the year was 
26,0301. 98, 10d.; at the close of 1882 it was 
21,1301, 178, bd., showing a clear net gain of 
48001, 128, bd. The arrears owing are not given, 
as thoy aro not reckoned as assets. Some informa- 
tion is given in the report as to the production of 
pig iron in the United Kingdom and in the United 
States, during tho . we years; and also in 
another table the m cotch and Cleveland 
pig iron, tho prices, shipments, and stocks, the 
number of blast furnaces, &c, These statistica are 
a now feature in the report, and deserve to be ex- 
tunded and amplified. The secretary also repriuts 
the Provident Nominations and Small Intestacies 
Act, 1883, for the information of the members. 

The amounts paid for donation, superannuation, 
sick, funeral, and accident benefits for the last 
thirty-six yoars, aro as follows: 


£ R. dd, 
5A1,183 13 10 
66,803 11 0 
145,089 11 10 


43,005 % 4 
29'343 11 1 


Donation (out-of-work) benefit 
Superannuation allowance 
Sick benefit... a a 
Funeral benefit (members and 

their wives) ... “ 
Accidont benefit 





Total (including omitted 
farthings) ake 835,465 13° 3 

Tho first has amounted to 8d, por member per 

week ; tho second 1d., and sick Panel Zid. per 

wock. The others are $d. and a td. respectively. 

The above are exclusive of sums paid away for 

strikes. This records the work done by one of the 
oldest trade unions in the country. 
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THE WEATHER OF JULY, 1884, 

Tue weather of July has been different in dif- 
ferent parts of the British Isles. There has been 
a continuance of wot, and where rain has not fallen 
the sky has been overcast, and the atmosphere 
murky and muggy. These conditions were un- 
favourable to the growing wheat crop which needed 
drying breezes and bright sunshine. The moisture 
was, howover, suitable to the root crops. The 
vastern and central districts had certainly the best 
weather, while the southern and western expe- 
rienced continued and excessive rain, The mean 
atmnospheric pressure and temperature at extreme 
positions, to which the Isle of is contral, were 








as follows: 
Moan Difference Mean Differenve 
Positions. | pressure, | from Normal. TOnEEEN: from Normal, 
ns in. in. deg. deg. 
North 83 nil, 65 above 1 
South 5 bolow 0.06 él below 2 
West 82 “aad 69 above 1 
mt) ” .O1 62 Pr 
88 a 59 nil, 


npn + te ce 


East 
Central 

The diatribution of rain, in: frequency and amount, 
may be roughly estimated from the following re- 
sults : 
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Placos. Rainy Days. Amount. | rom Normal. 
in, in, 
Sumburgh 18 1,42 below 0.64 
Scilly .. 24 4.78 above 2.82 
Valoncia 26 6.93 » 3.88 
Yarmouth 12 2.76 | below 0.06 
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The daily goneral directions of the wind currents 
give a resultant from §.8.W., whereas the normal 
resultant for the month is W. The general ten- 
dency of the air having been from 8.58.W., 
accounts for the frequent and heavy rain in the 
south-west of England and over Ireland, while tho 
east of England and Scotland had even less than the 
peagonable quantity, and on comparatively few days. 
There was more than double the usual rainfall at 
Scilly and Valencia. 

The mean distribution of atmospheric pressure 
was in accordance with the resultant of the winds, 
having beon less than tho normal values in the 
weat and in the south, while it was normal in the 
north and east. Pressure on the whole was ro- 
markably uniform, and, with fow exceptions, the 
winds were light and variable. Pressure reached 
30,2 in, on several days, and the least height of the 
barometer was 29,2 in., while a cyclonic disturb- 
anco was passing east-north castward to the north 
of Scotland on the 17th. The mean tomperature 
on the whole was about normal, but in the south 
there was a defect of 2 deg., while the oast had an 
excess of the same amount, The highest tempera- 
ture, 88 deg., occurred at Greenwich on the 4th; 
the lowest, 35 deg. at Wick on the 20th. Rainfalls 
exceeding 1 in, in twenty-four hours were measured 
at Wick on the 6th, 1.14; at York on the 11th, 
1.63; at Valencia on the 14th, 1.75. On the 6th, 
at 3r.M., a thunderstorm occurred at Kew accom- 
panied by unusually heavy rain, the self-recording 
gauge registering a fall of 0.88 in. in forty minutos. 

The Ist to the 7th was a period of dry heat and 
bright sky. Tho 8th to the 14th had moderate heat, 
overcast sky, and excessive rain, The 15th to the 
2lst expericnced chilly nights and damp days; the 
22nd to the 31st was cloudy, showory, and unsettled, 
These varying conditions were attended by o re- 
inarkable series of severe thunderstorms, nearly all 
confined to Gireat Britain ; from the 2nd to the 6th, 
Yth to the 16th, lWth, 24th, to the 27th, no day 
cacaped without one or more, An eatimato of cloar 
days gives eleven to the east and central districts 
and only four to all other districts ; while overcast, 
dull, and gloomy weather varied in prevalence 
betweon eighteen in the north and eight in the 
contral district. Fog and haze were more than 
usually prevalent. The duration of bright sun- 
shina, estimated in percentage of its possible dura- 
tion during the four weeks eae the 28th, was 
only 33 for these islands generally ; 38 for east 
England, 37 for south-west England, 35 for the 
Channel Isles, 34 for south England, 33 for south 
Troland, 32 for north and west Scotland, and 31 
fur north Ireland and north-east England, and 
about 30 for east Scotland, north-west and contral 
England. 

Wheat cutting had not yet commenced anywhere, 
and promised to bo late. It may bo added that 
from the mean of 63 years, wheat cutting coin- 
mences August the 6th; but the amplitude is 
large, having beon as oarly as July the 15th, and 
as late us September the 4th. According to the 
Bame scries of yoars, the mean date when harveat 
finishes is September the 14th, and here again the 
amplitude, is large, having ended as carly as August 
Zlat and as late as November 11th. 
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MR. CHARLES MANBY, F.BS, 

In recording the death of Mr. Charles Manby, 
which occurred on the 3lst ult., we are carried 
back in thought through the whole series of 
engineering achievements which, more than any- 
thing clae, distinguish this century from all that 
have preceded it. Tho marine engine, the iron 
ship, the modern iron manufacture, and the loco- 
motive, occupied, at one time or another, his atten- 
tion, and generally in the early and moat difficult 
phases of their construction. But honourable and 
useful as his career may have been when acting 
as a private engineer, or serving the interests 
of powerful manufacturing companies, his repu- 
tation rests to a far greater extent on tho 
result of hig labours on behalf of tho Institu- 
tion of Civil Engineers. In the year 1839 
he became the secretary to that body, and 
since then he has never ceased. to display a pro- 
found regard for its welfare. For eighteen years 
he was the paid secretary, and during that interval 
a most notable change was worked in the bod 
which he served, and the appreciation in which it 
was held by the public. At the commencement 
it was hardly acknowledged among the scientific 
societios of the country, while at the end it waa the 


Au. 15, 1884.) 


centre and focus to which all members of the pro- 
feasion spread over the entire globe, looked as the 
visible embodiment of the science which they prac- 
tised, and statesmen and nobles were proud to bo 
resent at its gatherings. Much of this was doubtless 
ue to the anme cauaes which so enormously increased 
the material resources of the country during that 
eriod, but still immense credit must be given tu 

r, Manby’s exertions. His skill in languages 
and his Continental experience, put him in curre- 
spondence with all the foreign scientific men who 
visited this country, and while rendering much 
service to them he was able to further the interests 
of the Institution, He was a member of the Scion- 
tific Commission appointed hy M. Lesseps to con- 
sider the projected Biles Canal, and was joint sccre- 
tary with M. Rarthelomy St. Hilaire, until the affuir 
took a commercial aspect, when he resigned, He 
arranged the aucceasful reception accord:..d tu Mar- 
shall Soult, when he came to attend the coronation 
of the present Queen, and ao effectively did he 
accomplish his task that he received an auto- 
graph letter from Louis Phillipe acknowledging his 
courtesy. He was much concerned in the pre- 
liminary work of the great Exhibition of 1851, and 
he it was who propounded the idea of the guarantee 
fund, which rendered the execution possible ; in- 
deed there is scarcoly any great movemont of his 
time in which he did not take part, winning honour 
for himself and esteem for the body he go ably 
represented. 

Mr. Manby was born in 1804, and was partly 
educated at St. Servan, in France, with the view of 
adopting a military career. The battle of Waterloo, 
however, inaugurated a peace which was expected 
to put an end to the profession of arms, and he was 
consequently apprenticed to his father’s firm at the 
Horsly Tron Works in Staffordshiro, and at the 
expiration of his indenturea, he went to work at the 
Eust and West India Docks. There he came under 
the notice of Rennie and Telford, and for a time he 
was in Tolford’s office. Mr, Aaron Manhby, his 
father, patented tho oscillating marine engine, and 
he made the drawings and helped to construct the 
first ongine, which was tried in a small boat belong- 
ing to Mr. Charles Wyo Williams. In 1820 thore 
was built the tirat vessel entirely constructed of 
jron, the Aaron Manby, and Mr. Charles Manby 
went to sea in her as engineer, under the command 
of Captain (now Admiral Sir Charles) Napier. The 
first voyage was from London to Paris, where the 
cargo was Jandod without transhipment. 

We next find Mr. Manby in Paris, superintend- 
ing the orection of gas works for the firm of Manby, 
Wilson, and Henry. After that he became the 
manager of the Charenton Lron Works, where he 
built steurboats both for the Government and 
private users, and turned out plant for the manu- 
facture of iron, an industry which greatly benefitted 
by his ingenuity and skill. From there he wont to 
Creus6t, where he remodelled much of the ma- 
chinery. Before he had been there very long the 
French Government appointed him chief engineer 
to the State tobucco factories, and consequently he 
returned to Paris. At the ond of 1829 he became con- 
nected with the Beaufort Iron Works, South Wales, 
where he stayed until 1835, at the same time 

ractising os a consulting engineer in the neigh- 
ourk oud. For a short time he was connected with 
the Ebbw Valo Iron Works, and with the Bristol 
works of Messrs. Harfurds, Davies, and Co., and then 
he came to London, and commonced practising os a 
civil engineer, making the warming and ventilating 
of buildings his speciality. In 1830, Messrs. Simpson 
and Bramah approached him with the proposition 
that he should becume secretary to the Institution 
of Civil Engineers. He firat acted in that capacity 
on March 5th of the same year; on May 28th he 
was formally proposed for the office, and on 
June 21st he was elected, After eighteen years’ 
service he resigned the active duties of the position, 
retaining, however, tho place of honorary aecrotary. 
His leave-taking was the occasion of u very cordial 
demonstration of the cateem in which he was held 
by the mombers and his personal friende, Four 
hundred and eeventeen of them juined together 
in presenting him with a service of plate and 
purse of 2000), These were conveyed to him at a 
special meeting on May 23, 1857, by George Robert 
Stephenson, the then President, who in a short 
apeech said that Mr. Manby’s presence had infused 
a now spirit into the Institution, and had resulted 
in increased numbers, better papera, and in the 
improved Transactions, which had become the text- 


book of the profession, 


ENGINEERING. 


_ After Mr. Manby’s resignation he represented the 
firm of Messrs. Robert Stephenson and Co., both in 
London and abroad, and his former position devolved 
upon Mr. Forrest, the present courtvous and able 
secretary, under whose care the progress instituted 
by his predecessor has been maintained, and much 
that wus scarcely in embryo when he left, is now 
bearing abundant fruit. Mr. Manby was still on 
the Council of the Institution, and worked so loyally 
for ita interests that, at the end of another twenty 
years the gratitude of the membors found expres- 
sion in a accond testimonial, amounting this time to 
more than 40000. 

At his death, Mr. Manby was a Fellow of the 
Royal Society, a Fellow of the Geographical 
Suciety, a Knight of the Lagion of Honour, a 
Knight of the Order of St. Maurice and St, Lazarus, 
Italy, ao Knight of the Danebrog, Deumark, an 
officer of the Rose of Krazil, and a Knight Com- 
mander of the Order of tif Wasa of Sweden and 
Norway. He was also lieutenant-colonel of the 
Engineers and Railway Volunteer Corps, a body 
which he projected in 1869, and which was enrolled 
in 1865. 
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INTERNATIONAL FORESTRY EXHI- 
BITION IN EDINBURGH. 


TEA-PREPARING MAWHINERY, 


Amonust the machinery in motion at the Inter- 
national Forestry Exhibition at Edinburgh, the 
various exhibits of Musars. John Greig and Co., 
ten machinory manufacturers, Regent Works, 
Edinburgh, hold a vory prominent place, and a 
special interest attaches to them, from the fact that 
Mr. John Greig, Jun., the principal partner of the 
firm, was engaged for some fourtuen years, as 
general manager and engineer of estates in India 
and Assam. The firet in series of these appliances 
is the leaf-cutting machine. It embodies a ime- 
chanical arrangement whereby there is secured a 
rapid cutting of either large or amall succulent 
leaf, and either in the green or the withered con- 
dition. It is also very suitable for cutting or 
equalising the tea when in a half-rolled state, or 
for cutting the ‘ nibs” separately from tho other 
coarscr leaf, thereby enhancing the value of the 
tea thus treated, from the circumstance that little 
or no rubbing over sieves is required, an operation 
which removes the natural ‘' bluom” of the Jeaf, and 
which has hitherto been employed to equalise tho 
tea after it becomes dry and crisp, The machine 
in question will cut perfectly and faust enough to 
keep two of the largest rolling machines going, and 
it can be driven easily cithor by hand or by steam 
power. 

Next comes the Greig link-and-lever tea-rolling 
machine, which comprises a skilful arrangement for 
rolling the cut leaves in strong cauvas bags, J ft. 
Yin, long by 14 in. in diameter, which revolve 
horizontally between a ribbed central drum and the 
sides of the machine. The results of a couple of 
seasons’ working with one of these machines on a 
Darjeeling tea estate show most conclusively that 
this method is much more effective and rapid than 
hand rolling. Mr, Greig also shows a machino for 
drying tva after it has been rolled and for withering 
fresh tea leaf, ao that the tedious operation of dry- 
ing by spreading the leaf in thin Jayera in the open 
air or ina hot chamber, may be wholly suporseded. 
It consists essentially of a revolving horizontal drum, 
having four compartments which can readily be 
charged from a hopper above. The periphery is 
formed of wire gauze. The machine is made to 
draw in either cool, warm, or hot air at pleasure, 
according to the material which has to be dried ; 
the leaves being kept constantly In motion so as to 
expose them thoroughly to the desiccating action of 
the air. 

Lastly, Mr. Greig has on exhibition an improvod 
sifting machine which is devised for subjecting 
the tes to a rupid circular motion, which results in 
faster sifting, and in giving a much less percentage 
of broken ‘‘niba” than a sieve of the same ares 
having a reciprocating motion. The tea comes down 
from sieve to sieve in a fine thin shower ; the ‘' nibs” 
in passing through the meshes remain their full 
length, the same as with the China sieve. Five 
classes of tea may be sifted out by the machine. On 
the top sieve liea the rough tea; on No, 2 lies the 
souchong ; on No. 3, pekoo and souchong ; on No, 4, 
pekoe and broken pekoe, and from it falls the tea 
dust. Mr. Greig’s stall is a source of very great 
attraction when any of his machines are in opera- 
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tion, There is no doubt that they all diaplay much 
inventive originality, in addition to which they 
combine simplicity and cheapness, while they ccono- 
miso both space and motive power. 


TRANSPLANTING MACHINES, 


In various parts of the Exhibition, especially in 
the open grounds occupied by nurscrymen exhibi- 
tors and others, there aro shown a number of tree- 
transplanting machines, several of which show 
much ingenuity, and are doubtless effective in 
actual use, Special mention may be mada of those 
exhibited by Messrs, John Greig and Sons, Foun- 
tainbridge, Edinburgh ; by Messrs, James Dickson 
mud ta Chester ; and by Mr. Nathaniel Ahlbottn, 

eith. 


FokesSTRY AND OTHER Kpak ‘Toss. 


At Stand No. 171, in the main building, Messrs, 
Alux. Mathieson and Son, of the Saracen Tool 
Works, Glasgow, show #4 very extarsive collection 
of edyw tools and wood-working machines, Amongst 
the latter there are two small foot lathes, which are 
exceedingly well made and are very handy. There 
are also a hand imortising machine, two combined 
hand mortising and boring machines, two mortising 
machines, one of which has a boring attachment, 
an enlarged hand mortising machino, with boring 
attachment, and attachment for wheel naves, and 
a combined double-spindle power boring and hand 
mortising machine. There are likewise of a couple 
of sinall band sawing machines—one designed for 
hand power and the other for steam or water power, 
Tn both instances the tables are made to cant. 
The othor exhibita of Messrs, Mathieson and Son 
are exceedingly numerous and varied, but they may 
generally be classed under the head of edge tools, 
and are fitted for almost every kind of opuration in 
connection with wood-working. To many persony 
visiting the Exhibition, it will doubtless be matter 
of surprise that the manufacture of such tovla is 
prosecuted so extensively aud go successfully in 
Glasgow, the said manufacture being generally re- 
garded as a sort of monopoly of the capital of 
Hallamshire, where ateel-working dates back for 
many genorations, 

Close by, at the stand of Messrs, Robert Sorby 
and Sons, we have ample evidence of what 
a first-class Sheffield house can do in the manufac- 
ture of tovls used in forestry, the collection being 
alike varied and oxtensive. Chief amongst Messrs, 
Sorby and Sons’ exhibits are the axes, which are of 
most extraordinary varioty as to size and shape. Not 
the least attractive of them is one of the Gladstone 
pattern. In another part of the Exhibition there is 
shown an axe that has actually buen used by tho 
Prime Minister of wood-cutting renown, Axes 
are alao shown of patterns known as the Novar, 
the Buccleuch, the Lochabers, the Kent, the Rox- 
burgh, the Argyle, the Scotch, the Mexican, the 
Kentucky and long Kentucky, the’Stirling, the 
Lothian, the American, Morrick’s, tho Yorkshire, 
and Yorkshire felling, the marking, the bedginy, 
the carter’s, the Cullen priming, &e. As fegards 
the oxtreme in size reached by sume of theso axes, 
we may inention that the Yorkshire felling axe 
blade is about 20 in, in length. Ono blade of the 
Yorkshire pattern is shown at Messrs, Sorby’s stand 
which within the three years ending May, 1484, 
was used in felling 40,000 ft. of timber, chiefly oak, 
near Barnsley, and it still looks aa if it had felling 
capacity for many more thousands of cubie feet. In 
the same collection of tools used in forestry thero is 
likewise a large display of different forms and sizes 
of bill-hooks and pruning-hookr, many of which 
recelve spacial names. Auyers, saws, and other 
edge tuals complete this most excellent culleétion of 
Sheftield exhibits, 

Messrs. ‘Taylor Brothera, another well-known 
Shetheld firm, show a large assortment of sawa, 
which they seom to make their speciality of manu- 
facture, although chey likewise exhibit tiles, together 
with machine, cleaning, and moulding irons, and chaff 
knives, sugar-cane knives, &c. The saws are of 
great intorest. A number of them are varioties of 
perforated saws. lt is claimed for them that half 
the amount of filing is saved, and tho expansion 
which is caused to the saw (by friction) is reduced 
by the air rushing through the perforatioas and po 
cooling it. The perforations alav form receptacles 
for yrease for lubricating the blade, Running in 
straight lines backwards from the teeth, and in 
series vf three, four, or more, even up to ten, they 
serve as wu guide to the filer, thereby enabling him to 
keep the teoth of uniform size. Liability to fracture 
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at the roots of tho teeth is alao done away with, as 
the perforation answora the same purpose as a hole 
Grilled at the end of a crack to prevent it extending ; 
wud it onables a better and more uniform temper 
to be given to the teeth. Some of the claims set 
up in favour of perforated saws may possibly oo 
rather overdrawn, but there is no doubt as to 
the great saving which the perforations effect in 
sharpening. 

The adjoining stand is occupied by Mexsars. 

Spear and Jackson, of the Etna Works, Sheftield, 
Whose collection of manufactures embraces some 
excellont specimens of picks, felling and other 
axes, mnattucks, apades, and other tools for drain- 
ing, planting, &c., all of which are made of golid 
steel, and are axe-tempered. Sawa and sawmi 
fittings likewise form « prominent feature gine fio 
collection, Ever sinea the Groat ExbaMtion of 
1861, in conucction with whicha® Uouncil Medal 
was awarded to the fiz vssra. Spear and Jack- 
ing position with their wares 
nd colonial exhibitions, 
. and R. Fleming and Co., Glasgow, 
show largely in forester tools, draining tools, 
models of cottages (in corrugated iron), a shooting 
lodge, farm steading, sheds, and bridges. They 
also exhibit a model of a silo pit, the counterpart 
of one made for the Duke of Argyll at Roseneath, 
on the Clyde. These are all well worthy of a 
leisurely inspection. 

Examples of corrugated sheet iron roofing and 
models of other structures in iron are to be seen in 
various parts of the Exhibition, but it is scarcely 
necessary that we should apevify them in detail. 
As wv solitary example we would simply mention a 
model of a forester’s house nude of vitrified iron by 
Mesare, Thomson and Company, Derby, Not only 
will the material in question possess great dura- 
bility, but in warm climates it will have the effect 
of keoping the interior of the structure cool, One 
of the miscellangous exhibits (Class X.) is a serios 
of wooden models of the dynamite cartridges made 
by Nobel's Explosives Company for blasting tree 
stumps. From ita extraordinary etliciency in doing 
such work, that explosive will no doubt come 
more and more into favour amongst foresters and 
persons engaged in clearing ostates. Tho exhibitor 
in this instance is Mr. Robert Hamilton, St. 
Jamea's-squaroe, Edinburgh, ‘here are also svino 
exmmplos of very efliciont glazing for the roofs of 
conservatories and similar structures. 

For such an oxhibition as that under notice 
thoro ought certainly to havo been a much more 
complete display of forestry tools used in the colonies 
and foreign countries, Such a display would have 
possessed much interest to aciontific and practical 
mon, Kven as if is, much instruction insy be gained 
by # study of the native implements shown hore 
and there in the Uxhibition. For example, there 
aro the tools which are sent along with the speci- 
mons of wood by his Highness the Maharajah of 
Johor, from the Singapore Straits Settlenonts. 
These native tools are porhaps not more than a 
dozon fn number, the principal of which is known 
asthe ‘billyony,” of which there are various forms 
und sizes. Tho Malay, axes known by.that name, 
genorally are very simple in structure and small in 
size. Tn somo instances these tools can be used 
either as axes or adzes, the blade being casily re- 
movable from its socket, in which it ia secured h 
narrow strips of rattun or cane, the use of which 
in tying involves a great amount of skill and art on 
the part of the Malay. The chisels and gouges go 
under the genoric name of ‘ pahat,” in which there 
are soveral apccies. Ono of the forestry tools is 
known as a‘ kapak,” a very simple axe, not much 
more than a sharp-cdgod steel-fuced wedge, measur- 
ing about 6 in, long by 3 in. at the face. 

The Japanese forestry implements and wood- 
working tools aro alao very simple in form and 
make, but unlike those of the Straits Settloments. 
They include hatchets, axosa, chisels, and gouges, 
nearly all of which are bounded by straight lines 
of contour, One of the axes haa a very narrow blade 
of about # in. long, and in all cases tho blades of 
the axes have three or five grooved lines running 
yarallel to each other and lenythwise of tho blade. 

here ure various forms of bladed tovls called 
**sicklea,” the upper border of which is a con- 
vex curve, while the cutting edge is straight. 
These are very light tools, Bladed and pronged 
hoes aro shown, and the saws are most uncouth 
tools, being very broad relatively tu their length ; 
indeed, one of tho blades which is only about 22 in, 
lony is 12 in. wide at tho outor end. The teeth 
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are always directed towards the handles, as the 
Japanese artisan saws by drawing the tool towards 


himaelf, 


In the Indign collection of exhibits there are very 
few tools or implements that are used in forestry 
Two of the 
Forestry Conservators of Assam make a little show 
in that direction—but it is very little ; and in one 
or two other instances they receive a slight coun- 
In the collection 
sent by the Government of Gambia, the visitor 
may see & native adzo, an axe, a plough or hoo, and a 
Almoat the only other instance in 
which we can find any tools or implements, such 
us wearo speaking of, is in the collection of ex- 
its sent by-the Cymmiasioners of Woods and 
Of course tlisy are generally of a modern 


or wood-working by the natives. 


tenance from other conservators. 


plough handle. 


Foresta. fy 
character. They are ‘raining toola, stripping tools, 
ground work tools, and tools for felling timber. 

As tho position which teakwood has taken, and 
is likely yet to take, in connection with our great 
shipbuilding industry,"is a very important question 
in the eyes of the promoters of the Exhibition, and 
of many of the large consumera of that material of 
construction, We propoae in our noxt article to lay 
before our readera some important facta regarding 
the cultivation, commercial statistics, and indus- 
trial applications of that most valuable timber, 
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THE TEXTILE TRADES EXHIBITION, 


Arter ten days’ delay the Exhibition is at last 
beyinning to assume a working uppearance, and 
most of the machines have either commenced run- 
ving or are on the point of doing so, The whole 
affair ia still, and will continuo to be, miserably dis- 
appointing as an illustration of the toxtile trades, but 
many of the exhibits are interesting in thomselves. 
Foremost among theso is the stand of Mr. Samuel 
Brooks, of Manchoster. I]t contains a weft spinning 
frame, a twist frame, a thread doubling frame, and 
w drawiny frame, and is the sole representative of 
the process of spinning in the whole hall, Mr. 
Brooks is an ardent advocate of ring spinning, and 
consequently his machines are all on tho ring and 
traveller principle, The most intoresting of them 
is the weft framo, becauso hitherto ring throstles 
have beon most largely used for twist yarn, the 
suftnoss required for weft not being attainable by 
them. The most noticoable features in this frame 
are the arrangemont of tho rollers, the method by 
which they are weighted, the fixing of the clearors, 
the spindle, tho shaping or copping motion, and the 
dofling motion. The rollers are placed so that the 
roving is delivered to the thread oye tangentially 
to the point where the nip takes place, and does 
not lie upon tho roller, By this plan it commences 
to twist immediately it emerges from betwoon the 
rollers, wand thus it gains strongth at the moment it is 
subjected to the drag of the traveller. From the 
position of the rollors the ordinary method of weight- 
ing by a vertical link with a suspended weight is no 
longer possible, The link ia therefore taken down 
in a direction parallel to a line drawn through the 
centre of the rollers, and is connected to a bent 
lovor carrying a weight at its further end. The 
top clearer is round, and rests between the front 
and middle roller, being held in position by Walker's 
adjustable fixing. The spindle is a modification of 
the well-known Rabheth type, and carries a small 
wooden pirn upon which the cop is built, firat with 
a correctly formed ‘‘ cop-bottom,” and then with a 
parallel body. There is an independent thread 
board to each spindle, but the whole can be turned 
back simultaneously for dotting by a shaft running 
the length of the frame. The doubling frame is of the 
type used by tho Scotch thread manufacturers with 
the bottom roller running in the wator trough, and 
calls for no special montion. 

The moat interesting exhibit on the atand is Hill 
and Brown's winding frame. Ootton yarn is ordi- 
narily used in cop, in hank, and on bobbins or spools, 
and this machine is designed to introduce another 
form, which shall have the advantage of a bobbin 
without its weight and without the expense and 
constant breakage which bobbins entail. The yarn 
ig Wound upon a paper tube about a } in, in dia- 
meter, and is built into exactly the same form it 
would occupy if wound between the flanges of a 
bobbin. This is effected by means of a very rapid 
traverse which carries the yarn from aside to side, 
crossing and recrossing, so that the whole is firmly 
knit together and cannot rove over at the side. The 
thread guide consists of two cams fixed on a revolv- 
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ing shaft. These cams are placed face to face, and 
anarrow cam path is left between the two in which 
the yarn lics. The new flangeleas bobbin is suit- 
able fur use in the warping frame, in knitting and 
laco machines, and for the rctail sale of sewing and 
crochet cotton, and promises to effect a very con- 
siderable saving, both for spinners, especially ring 
apinners, and for manufacturers. 

There is one wovolcombing machine, oxhibited 
by Mesars. Heilmann-Ducommun and Steinlen, of 
Mulhouso, Alsace, It is noticeable for the thorough 
combing of the fibre which it effects, The brokon 
sliver is held in a gill-box, and its end lies over a 
rollor with a large numbor of combs prujecting 
from itssurfaco, Above this is a small roller with 
grooves planed in it from end to end, so that it 
oan run in contact with the lower roller, and yet 
not injuro the combs which enter tho grooves. The 
small roller holds the end of the sliver down 
on to the combs until all the short fibres have been 
removed, <A pair of jaws then advance and cluse 
upon the end of the combed fibres, drawing them 
forward through the gill-box, and joining them to 
the combed sliver which runs tu the coiler. 

The show of looms is decidedly small. Mesars. 
Cryerand Ov., of Dukinfield, show a 40-in. reed space 
loom with a louse reed, Mr. H. Livesey, of Black- 
burn, has a similar exhibit weaving stout shirtings. 
The largest display in this class of machinory is made 
by Mr, T. Sagar, of Burnley, who has three looms, 
one of which is fitted with Clayton and Richmond’s 
positive dobby arranged for twenty shafts. The 
pattern is produced by a chain of pegged lags, and 
the healds are raised and dopressed positively b 
eccontrics upon wo constantly running shaft. Hac 
eccentric can bo secured to the shaft by a catch 
which is under the control vf the selecting appa- 
ratus, and can be put in or out of goar when it is 
either at the top or the bottom of its stroko, The ad- 
vantages of the arrangement are that neither springs 
nor eee are used to lowor the healds, and con- 
soquently that the loom is never out of balance, 
and that the eccentrics give a uniform even motion 
which does not strain tho warp, <A single fustian 
loom by Mr. Rubort Hall, of laiy, completes the 
liat in this departinent. 

Thore are a considerable number of miscellaneous 
exhibits among the dyeing and finishing machinory. 
Messrs. James Farmer and Sons, ‘of Salford, show 
one of their doubling, croasing, and measuring 
machines in which the novelty consists in the 
longth of the fabric being stamped upon it at intor- 
vals of five yards. By this arrangoment an auto- 
matic chock is established upon the ian who reads 
tho length off the measuring dial, and a record is 
created by which the length, of cloth remaining in a 
out roll may always be learned without the necessity 
of measuring it from end to end. The cloth passes 
round a roller of known circumference, say one 
yard, lying in close contact with it, so that the 
two move at the same surface speed, The count- 
ing mechanism is driven from the axis of this 
roller, snd so is the printing [dovice. This 
consists of twenty types fastened at intervals 
along a pitch chain, which is stretched over two 
horizontal wheela in such a position that as the 
types pass round one of the wheels they come 
against the cloth on the measuring roller, and im- 
press it. As the fabric is to be printed evory five 
yards it is necessary that one type should pass for 
every five revolutions of tho measuring cylinder, 
and that when it and the cloth are in contact, the 
two should move at the samo speed, so that there 
may be no rubbing action between them. To gain 
this effect the pitch chain is driven through the 
agency of a atarwheel having ten notches. <A stud 
and ring wheel driven by a train of gear from the 
measuring roller, actuates this starwheel, turning 
it one-tenth of a revolution each time an impression 
is to be made, and holding it stationary at all other 
times, Ink is conveyed to the types by a pad fixed 
round a hvllow wheel into the interior of which the 
coloured fluid is fed. The whole of the printing 
mechaniam can be slidden to and from the centre 


of the table to accommodate various widtha of 
cloth. 


The same firm also show one of Farmer and 
Lalance’s washing, soaping, and dyeing machines, 
in which » thorough impregnation or washing of the 
cloth, is effected in a limited space and in a short 
time. The fabric is passed succeasively round rol- 
lers having perforated or reticulated surfacos. 
These rollers are immersed in tanks and are in 
communication, through their axes, with a pump. 
This pump forces the dyeing or bleaching liquor 
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(For Description, see Page 163.) 
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into one set of rollers, and through the perforations, 
and the cloth by which they are covered, iuto the 
tank. The suction side’ of the pumpis connected 
tu another set of rollera, and draws the liquor 
into them through tho cloth, and thus a constant 
circulation is kept up, passing through the cloth 
first in one direction and then in the other. Thus 
every thread is thoroughly exposed to the action of 
the liquor, and the action is rapidly effected with a 
small quantity of dye or bleach material, while the 
fabrics are not pulled out of shape. The samo 
atand contains a soven-cylinder drying machine 
with copper cylinders, each 224 in, in diameter, 
and 45 in. on the working face, driven by a 6 in. 
double-cylinder diagonal ateam engine. 

Mesara, Edwin Boden and Oo,, of Worsley Mills, 
Manchester, show a very neat machine for washing 
and dyeing hanks of yarn. Tho water or dyv 
liquor ia contained in a rectangular beck or vat. 
Crossways over the top of thia vat there are arrangod 
twonty rollers of porcelain of nearly square section, 
and upon them the hanks are threaded, with the 
greater part of the length hanging in the liquor. 
The axes of the rollers are all geared together with 
spurwheels, so that the contiguous sides of adjacent 
hanks run in the same directions, All the rollers 
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are carried at one ond in «a movable frame, and 
whon the hanks are ready for removal, this frame is 
raisod bodily by a hydraulic ram, lifting the other 
onds of the rollors out of the open bearings in which 
they run, and elevating them until the hanks can 
be conveniontly drawn ovor thoirends. The frame 
is counterwoighted, and tho lifting power re- 
quired is not great. The machine is driven by 
opon and crossed belts ao that the motion can be 
reversed from to time to keep the yarn straight, 
and the handles of the striking gear, and the is 
of the hydraulic ram, ore curried round to the 
front, so that the workman has every part undor 
his command without leaving his place. It is 
stated that 1000 lb. weight of yarn can bo dyod in 
tho machine in ten hours. 

Mr. James Robertshaw, of Simpson-stroot, Roch- 
dalo-road, Manchester, shows an apparatus having 
a similar purpose. In this case the lifting of the 
roller frame is effected by racks and pinions instead 
of by a hydraulic cylinder, and asthe weight can be 
approximately balanced, this simpler means should 
answer as well as the more complicated one. 
The rollers are arranged in two groups, which 
ure lifted separately, so that one set can be 
filled while the other set are at work. In the 
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middle of the tank isa wringing applianco consisting 
of two largo hooks arranged in the same aaial lino 
with their points separated by such a distance that 
a hank can be readily slipped over them both. One 
of the hooks has a square shank, capable of sliding 
endwise against the pull of a weig).!. The other has 
& round spindlo and is driven by @ friction clutch, 
the hold of which can be determined hy a weight 
sliding alony a lever. The wet hank is placed over 
the two hovks and tho clutch is dropped into gear, 
and the further hook put into rotation. The hank 
is thus wrung, much in the samo way that a 
laundry-maid wriugs linen, until it is so tight that 
tho friction clip slips. The woighted lovor is then 
raised, the hook is thrown out of gear and rotates 
the opposite way as the hank untwists itsolf, the 
hank is removed, and a fresh one inserted, and tho 
same process repeated. By this arrangement every 
hank is subjected to exactly the sume pressure, and 
when this has been fixed by a competent workman, 
this process may be left in tho hands of a boy. At 
the stand is a hank sizing and wringing machino 
with only one roller. In this there is no friction 
clutch, but tho same result is obtained by fixing 
the strap guide in such a position that the belt 
comes on to the fixed pulley only such a distanco 
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THE BUTE WORKS, CARDIFF; CAISSONS OF GRAVING DOCK. 
(For Description, see opposite Page.) 


LEH, 
aul 
te yt 


Rox eS << SS 
: Bes: UHI RAS RO 
ey 








‘ 
NIO 
Hlo 
\ . 
fe) Ye. 
. ie Plate 
2) 
vt eae pir eememaeecene VP 
ine ra ss IN O O oO oo oO 
OOO al. SS eee be an oak 
oe = 7 XO) t 10 gry. 
fag gircade . reoe aS 
Sa "y poatte mee ¥ 


Nentangy Blech ! 


oom 


| ee | i 
‘a : 


oe 
‘ (Vernon 





Bitk {l Meand, 


- 


Ld 


and built to the order Mr. K. M. Langworthy, of 
Florencia, River Plate. Her leading dimensions and par- 
ticular are: Length, 18D ft. ; breadth, 28 ft. Sin. ; depth 
of hold, 12 ft. 8in.; class 100 A 1 Lloyd’s, under special 
survey, She is rigged as a three-masted brigantine, and 
has been designed with exceadingly large hatches for the 
shipment of machinery to be used in the owner's now 
racmncees JO! OQ - colony. 
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1} jth | Ss \ FRENOH Steet Raits.—-The Denainand Anzin Company 
fm rN A SS has obtained a Portuguese order for 11,000 tonsa of steel 
ee rails, ‘The contract price is stated tu be 5/, 16s, per ton, 





score ANG tae } maa WESTERN AUSTRALIA. —Mr. A. Hordern has telographed 
ayer me TLE —— from London to his Perth agent, Mr. A. Forrest, notify- 

eo aay Poe YY EN = ale ‘ ing that the contract for the construction of a railway_be- 
roar 1 > tt onset tween Beverley and Albany has been signed. Mr, 
oomaees | gic | aaa Hordern leaves London for Perth immediately. 
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AMERICAN MECHANICAL InDuUSTRY.—The Westinghouse 
Machine Company has recently ria 7 to the Govern- 
mont of New South Wales one of its horae-power auto- 
matic engines to be used in electric lighting. An order 
for two steam elevators, one for freight and the other for 

assengers, has been placed with Messrs. Eaton and 
rince, of Chicago, The Vulcan Iron Works, of Chicago, 
have recently {turned out a steam dredger for digging 
ditches, The novelty in ita construction consists of an 
: endless belt, forming the bottom of a series of revolving 
Osiae near] ifs buckets. 
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Nova Scotian Coan AND Inon.—The amount of coal 
raised in Nova Seotian mines in 1883, was 1,422,553 tons 
being an increase of 56,000 tons over the production of 
1882, and of nearly 300,000 tons over that of 1881, The 
amount of coal exported to the United States last year was 
102,745 tons, being an increase of 8458 tona over the ex- 

rts of 1882, The largest shipments are to Quebec. New 

srunswick isthe market next in importance, while con- 
siderable quantities of coal aleo go to Newfoundland 
Prince Edward Island, and the West Indies. It is stated 
that 300,000/, was paid out by several steels companies 
of Nova Sootia last ye and that altogether the number 
of persons employed in and about the mines and in trans: 
porting coal by land and sea is about 10,000. The pro- 

uction of iron last year in Nova Scotia was 52,410 tons 
an increase of 10,000 tons over the previous year. 
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PUMPING ENGINES AT THE BUTE DOCKS, CARDIFF. 
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skin plates, with oak stems and keol, Figs. 10, 11, and 12, 
and fir deck lanking. It is divided ‘by & water-tight 
deck and by bulkheads into sixteen compartments com- 
municating with one another by means of small slide 
valves, for water ballast arrangements, To give the 
necessary displacement for any required flotation level, 
the water ballast ix admitted to the four central compart- 
ments (from which it flows to the others) by two 9 in, cant- 
iron Inlet pipes A A, or ix discharged through the outlet 

Fig. 9, each of which is fitted with a brass- 
ump 


ee 
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foe 


ipe B 
faced valve worked from the deck. A small] steam 
is fixed on the water-tight deck for the 
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COAL SHIPPING AT CARDIFF DOCKS, 


Recent Extensions of Dock Accommodation and Coal 
= Shipping Machinery at the Bute Docks, Cardiff.” 


By Mr. Joun McOonnocurg, of Cardiff, 


(Concluded from page 141,) 

Graving Docks.—The provisions for the examination and 
repair of vensele entering the port consists of sight graving 
docks, 

ing Dock.—The commercial graving dock, 
rte by the Bute Trustees, is available for use b 
the pu on payment of dockage rates as at Liverpool. 


before the Institution of Mechanical 


* Pp read 
Engineers at the Cardiff meeting. 


purpose of dis- 
charging the water ballast, in case of the depth of water 
on the sill being reduced whilst the caisson is afloat. The 
24 1n. cast-iron sluice pipes, fitted with valves worked 
from the deck, are fixed in a caisson for filling the graving 
dock. In additionto the water ballast, there are about 
120 tons of iron ballast in the caisson, which, with the 
weight of the caisson itself, including the cast-iron pipes, 
pumps, &e., amounting to 152 tona, is uqual to the dis- 
placement at the lowest water level ut which it requires 
to be floated. The details of this caisson required careful 
consideration to provide by water ballast for a variation 
of 13 ft. between the high water of high apring tides and 
the high water of neap tides; and the author is indebted 
to the valuable assistance of Sir Edward J. Reed, K.C.B., 
M.P., in the arrangement of these details, 

Pumys.—The pumping inachinery for discharging the 
water from the graving dock is shown in Figs, 18 to 17, 
and consists of two centrifugal ee #,each working in a 
appre reuar welvand driven hy ahigh-pressure horizon- 
tal engine; and four lift pumps, all fixed in one square well, 
and driven by a direct-acting condensing engine. The 
water from the graving dock flows through a culve?t V 
into the square well, whence it passes by separate culverts 
() O into the circular well ; and there is alao a culvert 8 
fitted with a sluice T between the two circular wells, 
The water from the whole of the pumps flows through the 
culverts B B aud P, tothe tank or well C under the boiler- 
house floor, from which it is crnveyed by a 5 ft. culvert 
U to the East Dock. When the pumps are started, the 
sluice T between the two circular wells is closed, and cach 
pump acts independently until the water level in the 
graving dock is «o reduced that the lift. of the pumps is 
equal to about 15 ft. ; the sluice T is then opened, and 
the water discharged by the lower pump passes into the 
well, below the level of tho higher Paap at D, When this 
takes place, the self-acting flap H clos, and preventa 
the return of this water to the dock. The water dis- 
charged by the lower pump is this passed through both 
pumps, and thoy divide the lift between them. 

Centrifugal Pumpa,—Tho construction of the centrifugal 
pumps is shown in Figs.14t017,. The cover shown over 








This graving dock R (see plan on p. 133 ante) shown in 
actin and plan in Figs, fand 6, ix 600 ft. long, 78 ft. wide 
atthe bottom, with an entrance U0 ft. wide from the Roath 


the revolving fan ia for the purpose of removing tho great 
presaure of the water from a large part of the upper surface 
of the fan; and as the water pressure has acoesa to the 


. , f : , 
| eae opine des Taine “38 ie 9 i Bs ee of underside of the fan, this pressure, inrtead of increasing 


i ‘ in, i ‘s laid | the weight of the bearings, tends to support the fan, 
ates ‘ling pi peor blocks 4 "ite ae thesneat and takes away almont the whole pressure due to the 
its entire length, the upper edge of these blucks being on weight of the fan and spindle on the bearings. Although 
the level of ni sill. Access to the dock is gained by the | the joint between this cover and the fan is nearly water- 
steps at A A, Fig. 6, in which aluo are slides for pausing | tight, it cannot be made perfectly so without tuo much 
down materials required for the repair of vesselu. | friction; and the little leakage with takes piers id re- 
Caisson. —The entrance is fitted with a wrought-iron | moved to the underside of the pump through tl» three 
‘ boat-sha ‘od caisson, shown in Figs, 7, 8, and 9, It | hollow standards or aupporte G, Figs. 16 and 17. The 

is 60 ft. long, 96 ft. in greatest width, and 13 ft, in least | space butween the cover and revolving fan is thus always 
width at the centre, and 30 ft. 6 in. in depth ; and is con- | kept free of water ; and the fan ne oe reir ge are 
| gtructed of angle-iron frames, columns, and beams, and relieved from water pressure and friction wo 
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otherwixe absorb much power in overcoming them. The 
revolving fans are 4 ft. 2 in. in diameter, and when driven 
at their usual speed of about 200 revolutions par minute, 
they discharge about 3000 cubic feet of water in that time. 
if¢ Pumps.—The lift pumps, Fig. 14, are each 294 in. 
in diameter, and 48in. length of stroke, Their general 
speed is about fourteen stro ge minute, rate 
each pump discharges about 250 cubic f 
cubic feet per minute by 


. The Ww works the lift 


i t 70 1b. 75 lb db lo 
ng a ; : ure, and by one low-pressure 
baller, working at 10 if. to 20h. eure, 

A pire EK, with a valve F, in the square well in which 
the lift pumps are fixed, is for the purpovs of filling the 
graving dock from the East Dock when desired. The 
whole of the pumping machinery has been supplied by 
Messrs. R. Moreland and Son, of London. 

2. The second graving dock is at the head of the Bute 
Weat Dock, constructed by Mesars. Oharlea Hill and 
Bons ; it is 280 ft. long, with an entrance 40ft. wide, and 
124 ft. depth of water over the sill. Vessels can here 
docked at all times, irrespective of tides. 

3 and 4, Two graving docks have also been constructed 
by Hills’ Dry Dock and Engineering Company at the 
north-west side of the Bute East Dock, One is 408 ft. in 
length, with an entrance of 48 ft, in width, and 184 ft. 
depth of water overthe sill, The other is 400 ft, in length, 
with an entrance of 40ft. in width, and 184 ft. depth of 
water over the sill, Vessels can be docked in both docks 
at all times, irrespective of tides. The docks are pum 
out by a pair of centrifugal pumps, with suction and de- 
livery pipes of 18in. bore and revolving discs of 4 ft. in 
diameter, made by Messrs, H. Allen and Cu., 
of Lambeth. Each pump is intended to discharge 
6000 gallons of water per minute; the two together 
have discharged on trial 18,000 gallons per minute, 
emptying the dock in two hours. Each is driven by 
ita own engine, having an inverted cylinder of 15 in. 
diameter and 12 in. stroke, and working at an average 
speed of 180 revolutions per minute, with 60 1b, steam, 
cut off at three-eighths of the atruke. Either engine 
can work either pump, and can pump out either of the 
docks, The pumps have to discharge the water from the 
dry docks into the basin, the maximum height of lift 
being 22 ft. They are charged by means a steam 
ejector, which exhausts the pipes and pumps in about one 
minute, thereby dispensing with a foot-valve; a self: 
sae: flup-valve on the delivery side is alone required. — 

5. One graving dock, with an entrance from the basin 
of Bute Raat Dock at one end, and another entrance from 
Bute West Dock at the other end, has been constructed 
by the Cardiff Junction Dry Dock and Engineering Com- 
pany. It is 420 ft. in length between the caissons, and 
77 {t. in width at top of coping, with 18 ft, depth of 
water on the blocks; the entrances are 50 ft. in width, 
and the depth of water over the sill 20 ft. Vessels can be 
docked at all times, irrespective of tides; and this dock 
is available in case of need as an additional entrance to 
the West Dock through the Kast Basin. The water is let 
into the dook from both ends, through two aluices in each 
caisson; and the dock can be filled by these sluices in 
thirty minutes, 

Cuissons.—The caisaons are fitted in grooves formed 
in the masonry, and are lowered and held down in 
their places by water ballast run in through inlet 
valves; the alnking occupies three minutes. For the 
puree of raising the caisson, which has to lift about 

> ft. in order to clear the sloping sido grooves, the water 
is pumped out by two puluometers, which are fitted inside 
the cainson and are supplied with ateam from the main 
boilers, the steam pipes being connected by flexible hone ; 
the time ocoupied in lifting is six minutes, 

Centrifuyal Pumpa.—The whole of the water from tho 
preving ooo is pumped up to a level not loss than 1 ft. 
above the dock coping, and is returned to the Bute Docks. 
Thepumpin ach inery was designed and constructed by 
Mesars, Parfitt and Junkins, of Cardiff. There is one 
pump well only constructed of atone, and 9 ft. in dia- 
meter. In this well is fitted a vortical shaft, on which 
are two centrifugal pumps, each precisely the same in 
design and dimensions, The bottom ono is fixed 2 ft, 
below the deck bottom, and the upper one 14 ft. 
above, leaving about 14 ft. head on the top pump, 
when working. The pumpa make 210 revolutions per 
minute, and are driven by a pair of horizontal compound 
condensing engines, geared to the pumps by mortice 
bevel wheela. The engine cylinders are 22 in, and 40 in, 
in diameter, with 30 in. atroke, making seventy revolu- 
tions per minuto, or one-third the speed of the pumps; 
preagure of atenn: from 65 )b, to 70 lb. per square inch.$? 

Bucket Pumps.—Reuides the main centrifugal pumpe 
there are a pair of drain pumps, used for pumping out 
any leakage from the caissona intu the dock. They are 
ry ee of ordinary bucket pumps, 19 in, in diameter and 
4 tt, stroke, worked direct hy a high-pressure beam engine 
having a 16 in. cylinder, and the apap roda are hung off 
the extended ends of the beam. This engine makos about 
sixteen reyolutions per minute, and when pumping out 
the dock works in conjunction with the main centrifugal 
pumps, 

The engines are supplied with steam hy two boilers of 
the marine type, having brick flues at the back, inatead 
of the ordinary combustion chambers, The boilers are 
10 ft. 3 in. in diameter and 11 ft. $3 in. long, 

The dock when full contains about 16,060 tons of water, 
and the time uccupied in pumping it dry is 23 hours. 
When docking an ordinary sized steamer the time oc- 
cupied is about two hours, 

Gand 7. Two dovks, each entered from the west side of 
the entrance channel to the Bute Docks, belong to the 


works | Bazin, 
these | 87ft. wide at 


Mountstuart Shipbuildin 
i waar a One dock is $24 ft, in length, with an 
entrance of 45 ft. in width, and depth of high water over. 
aill of 19 ft, 9 in. at ordinary spring tides and 10 ft. less at 
ordinary neap tides. The other dock is 420 ft. in length, 


with an entrance of 52 ft. in width, depth of high water | scale is observed through « 
tides and 40 ff. leon at | 


over sil] 26 ft. at ordinary spring 
tides. bi 


neap 
& A graving dock, with an entrance from the Roath 
now: by the Bute : 
Tyr roes gaat It is 660 ft. 
, and 283 ft. deep, with an entrance 55 
in width, depth of high water over sill 25 ft. at ordinary 
sprin tides, and 10 ft. leas at ordinary neap tides. Moat 
vessels can enter or leave at any time, as the ordinary 
working level of the Roath Hasin gives about 18 ft. of 
water over the sill, Provision has been made for divid- 
ing the dock into two by « caisson, which can be placed 
in any one of three recesses, either at the middle of 
the length or at 50 ft. on either side of the middle ; the 
inner division can be used for a veusel requiring to stay 
a longer time in dock, and the outer for vessels ataying a 
shorter time. The dock may be filled either direct from 


be | the tideway or from the Roath Basin. It will be emptied 


by two centrifugal pumps of 4 ft. diameter, on vertical 
shafts, each in a separate well, Two horizontal non- 
condensing engines are provided, one for each pump, the 
cylinders being 16 in. in diameter with 3 ft. stroke, to 
work with 80 lb. pressure of steam. A small separate 
pump with an engine is also provided for getting rid of 
any leakage water without running the large pumps. 
These pumps are designed to empty the dock in about 


ped | four honres, the quantity of water to be discharged being 


about 929,000 cubic feet. 

Gridtron.—On the east side of the entrance channel to 
the Bute Docks a gridiron has been constructed by the 
Bute Trustees, of which the length is 350 ft., and the 
width 36 ft. ; the depth of water at high water ix 28 ft. 
at ordinary spring tides, and 13 ft. at ordinary neap tides, 
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STANDARDS OF LENGTH. 
Standards of Length and their Subdivision.* 
Ry Grorex M, Bonn, Hartford, Conn, 
(Continued from page 84.) 

AFTER pave thus briefly considered the subject of the 
evolution” of a standard, and the conditions under 
which it must continue in order to be worthy of bein 
called a standard, we will now attempt to show some o 
the methods adopted for comparing these yard or meter 
bars, and explain some of the principles upon which the 
accuracy of the comparison depends. 

We have already partly derciibed the way in which the 
end meter is compared or transferred to a line measure by 
the reflection of a fine point of platinum, without actually 
touching the ends of the standard bar, We may now 
notice how two standard end messure bars may be com. 
pared, using a method by which the differences, if any, 
are greatly magnified, and are thus very readily deter- 
mined, 

A most ingenious application of the laws of the reflec- 
tion of light was made by Joseph Saxton for comparison 
of end-measure bars, and for which, in recognition of its 
value to science, he waa, in 1837, awarded the John Scott 
Legacy Medal, his invention being the reflecting com- 
parator, It depends upon the magnified distance of the 
path of a reflected ray of light, caused by the rotation of a 
mirror placed vertically, and delicately pivotted, the 
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of the standard are against the con- 
tuct surfaces of both the stationary and the sliding 
atopa—and which, by the way, is one of the moat difficult 
features of the experiment—-a ray of i is brought to 
bear upon the mirror, and the reflection of a circular 
sheer telescope, muanted just 
ve this divided arc, roular scele may be placed 
; distance from the mirror, say ft, or 
evident that a very slight motion of the siding 
+ 1), will cause a ray of light, reflected the 
to which ita motion is imparted thr the 
chain and drum, to move with a muoh velo- 
city at the distance of the large ciroular scale R 8, and, as 
the angle of incidence is equal to the angle of reflection, a 
motion of rit mirror through rie bai fo 5 deg. See adily 
a motion of the reflected ray o G+, a WE : 
understand by taking the geometrival proof in illustra- 


tion. 

lished surface is placed ao that the light atrikes It 
ss an ee or, in coher wonde at no angle whatever; it 
will evidently be reflected directly back to its source, Fig, 2. 
Now, suppose it is rotated into # position, as indi in 
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at any convenient 
20 ft. 

t is 

G ( 

r 





| Fig. 8, which is just 45 deg. as compared with its original 

position, the light still coming from the same direction ; 
it now strikes it at an angle of 45 deg., and as light is 
always reflected at the same angle aw that at which it 
strikes a polished surface, its new path will be again 
45 deg. from the plane of the mirror ; ut, as will be seen 

it is twice 45 deg. with respect to its incident path, and 


' is thus reflected at an angle of 90 deg. 
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spindle of the mirror being connected with a sliding bar 
by a fine watch fusee chain wound around the barrel of 
the mirror spindle, At the end of the sliding bar, to 
which this chain is attached, contact is made with the 
end of the standard to be compared, the other end of the 
standard being firmly abutted against an immovable 


atop. 

By firat placing the standard bar in position, care 
being taken to have the bar supported at the “ neutral 
points,” and exactly inline, so that the oentres of the 


* A lecture delivered before the Franklin Inatitute, 
February 21, 1884, 





We can readily see how extremely delicate or sensitive 
to the slightest change of position this reflected ray be- 
comes, As light may be said to have no weight, and 
soomiuenny oo ae ach raboeliee it vig ate ly = 
certainly indicate the s change ength of a 
standard end measure bar, 

By caloulating the length of the relative “lever arms” 
we can eaally determine the magnifying capacity of such 
an instrument of precision. For instance, supposing the 
drum on the spindle to whieh the rotating mirror is 
attached, is jin. in dian.eter, and that the length of the 
radius of the large circular scale is 20 ft., we have, using 
the double angle in this relation, the distance moved by 
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the ees bar touching the standard, as compared with the 
are passed over by the roflected ray at the distance of 
20 ft, from the mirror, and reducing to the same unit, as 
txAxad= ls to 1, or as 1 is to 3840, hence a 
motion, or variation of ree in, at the point of contact 


would be 8.81 in, at the 

mane projeating through th a abe d filing the saee 
is tu an u 

with {oe water, wad thay with water of a known bigher 


has already been made, : 
The compardtor in uae by the United States Coast Sar- 
as the 


the cons 
weights, and measures of length, to be presen 
different States, to insure loci throughout the 


country, 

A short description of this oom r may be quoted 
from a paper read by Professor W, A. rs before the 
American Academy of Artsand Sciences, April 14, 1880 
On the Present State of the Question of Standards of 
Length,” and from which, alao, much that is of interest 
in regard to our subject-matter for this evening, has been 
obtained. To any one wishing to pursue the subject 
further, the paper entire, and the references contained at 
the end, will be of very great assistance. 

‘The Saxton comparator consists of a braas bedplate, 
having V-shaped ways running the entire length. A slide 
carrying a microncope slides freely over these ways, 

‘* A series of brass poste forma part of this bed, through 
which pass steel screws, having conical ends, which have 
been tempered and polished. There are stops for the 

ard and for ita subdivision into feet, and of 1 ft, into 

schea. There are also stops for the meter and for ite sub- 
division into decimetera, and of ane decimeter into centi- 
meters ... The end stops for the yard and for the moter 
were, Many years ago, set to eurrespend with ‘ bronze 
No. ii,’ at 58 deg. nearly for the yard, and with the iron 
metor at 68 deg. nearly, . .. The standards which have 
been distributed since 1856 have been transferred from 
these distances at the temperature at which they are 
atandard. 

“The yard in actual use at the Bureau of Weights and 
Measures, therefore, may be defined to be the distance 
between two steel stops attached to the bed of the Saxton 
comparator, which corresponds tu the length of bronze 
No. 11, at 58 deg. nearly, and the meter may be defined 
to be the distance between two steel stops of the Saxton 
comparator, which corresponds tu the length of the iron 
meter, corrected for the difference between its length at 
$2 dey. and at 68 deg., nearly. HRacent comparisons indi- 
cate that these temperatures should be diminished, by a 
ering smnant for the present distances betweeu the 
ato th for the yard and forthe meter.” 

ngravings represonting the Saxton yard dividing com- 
parator and also the Saxton reflecting comparator hore 
shown, were obtained through the kindness of Professor 
J. E, Hilgard, Chief United States Coast Survey, by 
whom every facility was afforded me for examining the 
methods of comparison. The courtesy of Mr. Blair, 
assistant in charge, has aided me greatly in thus being 
able to illustrate tho instruments now in use at the office 
of the Coast Survey. 

Another form of a comparator, which has proved to be 
successful inthe use of the means “ for the end sought,” 
in the comparison and investigation of standards of 
length, is that known as the Rogers-Bond universal com- 


rator, which was conateucted, from plans proposed by 
rofessor Rogers, by the Prattand Whitney crane of 
Hartford, Conn., for their use in lishin 


dar ee ra outa 
standard gauge dimensions. A duplicate comparator o 
this form was also made by them for Professor ra for 
his professional work at Cambridge, and for the transfers 
and comparisons of standards used by the Pratt and 
Whitney Company asa basis of these standard sizes. 

The comparator at Cambridge is also used by Professor 
Rogers in determining the coefficients of expansion of the 
various materials used in the construction of standard 

ard and meter bars, and also for obtaining the relation 

tween the length of the Imperial yard and the “‘ Matre 
des Archives.” Tho solution of this latter interesting and 
difficult problem is fully given in a memoir by Professor 
Rogers, presented May 9th, 1888, before the American 
Academy of Arts and Sciences, entitled “ Studies in 
Metrology,” and to which reference may be had. 

The special features of the universal comparator are, as 
its name implies, the variety of the methods employed 
and the range of work that can be done in comparing 
standards; each independent method, when carefully 
carried out, producing similar results which serve to 
check or prove the comparisons. It includesa method for 
investigating the sub-divisions of the standard by com- 

aring each part of the total length with a constant or 
invariable quantity of distance. 

By the aid of the plan and elevation of this form of 
comparator (Fig. 4), the aim being to exhibit principles 
rather than @ picture of the instrument, we may be able 
to describe in a few words the main features of its con- 


tion. 
TA teas cast-iron base A is mounted upon stone capped 
brick piers, giving » permanent foundation to the appa- 


and reaching from end to end, are 


. U this base, 
ere heavy. steel babes B and C, 8 in, in diameter, ground 
perfectly straight, and being ‘‘true” when pl in the 


centres of a lathe, the object being to get a straight line 
motion of the microscope plate D, which slides freely on 


ders. 
eee Goce Gylindieal guides is provided for, by 
lever supports at the neutral points n and nl. Fitted 


closely to these guides, and outside of the range of 
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motion of the microscope plate D, are two stops E and F 
one at each end, as shown in the figure. Theve Rtops are 
Piidee 5 — be a her - any desired position along the 

’ are secure 

Side by the bundles " A i a y clamping on the under 
ove atops are provided with a pair of electro- 
magneta, I and J, the pules of which do A yea in con- 
tact with the armature seen at either end of the micro- 
saope plate. Contact aa at K and L, oe har- 
polished placed 
the plate and of the 


dened steel pered and 
rk nearly as possible in the oentre of 

he magnets are intended to overcome the unequal 
pressure due to ordinary contact, a rack and pinion being 
need to move the plate, The magnets are used to look the 
microscope plate at each end of ita traverse between the 
stops. The use made of this sliding microscope plate and 
the stops we shall see presently. 

Beyond the main base just described, and supported 
also on brick piers, is an auxiliary cast-iron frame N. which 
is provided with lateral and vertical motion within limits 
of zero and 8 in. and 10 in, respectively, for rough or ap- 
proximate adjustment, and upon the top of this frame are 
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especially so in the case of bara having the lines ruled on 
poluied I katy surfaces at the bottom of wells sunk one- 
half the depth of the bar, these wells being not over 4 in. 
in diameter, as in the case of bronze 1, and also of the bar 
now before you, 

_ Tho first operation in the use of this form of comparator 
is to level the main A, then, sliding the microscope 
pase ” on end to nh the ate Naar guides, 
ing the microscope adjusted ao as to be in focus upon 
the surface of mer dete in a shallow trough iver 
which the microscope passes, the curvature due to flexure 
of the guides is determined, and may be compensated for 
by counterweighta at the neutral peinte of support nand n', 
In order to test this right line path of the microscope 
plate horizontally, the method of the “stops” is em- 
loyed, or, another method, which is that of tracing a 
né line the entire length ofja atandard bar ope its upper 
surface, and reversing the bar, tracing another line very 
near the first and at an equal distance apart at each end ; 
then if this distance is uniform between the two lines the 
entire length, it is aafe to assume that the path of the 
plate is a straight line horizontally, and at the middle, 
the amount of curvature, if any, and also if regular, is 
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two carriages O and O', which slide from end to end, a 
distanoe of about 40 in. Upon these sliding carriages are 
placed tablea T and T!, provided with means for minute 
adjustment, for motion lengthwise, sidewise, and for level- 
ing, thus permitting the adjustment of a standard yard 
bar quickly, and without the Deceuslty 

touched with the hands after being place 
until the work of com 

Before describing the operenonk necessary for a rerias 
of comparisons, it ma well to ig the peouliar 
fitness, for purposes of this kind, of the microscopes M 
and M! uned in this connection. 

The tubes are 12 in. long and 1}in, in diameter; the 
piers micromotera m, and m. were made by Jonaph | 
Zentmayer, of this city, whose skill as an optician is too 
well known to require further proof of their excellence, 
The objectives were made by the late Mr. RK. B. Tolls, 


of its being 
piter upon the table 
iaon is completed. 


| readily determined. This method has been used by Pro- 
| fessor Rogers with marked success. 

Tho ‘‘ stop measure” is to compare a line measure, or an 
end measure bar, on each side of the centre line of motion 
of the microscope plate, using one microscope, and com. 
paring this fixed length with the constant quantity before 
reforred to, which is the distance between tho stops. 
Should the path be a curved one, the distance betwean 
the defining lines upon the bar will appear greater on one 
aide than on the other in proportion to the amount of cur- 
vature oxisting. The length of the standard being the 
chords of circles of different radii, but by comparison 
with the stops seems really to be different in length at 
each position, caused by the differont distance, through a 
larger arc passed over by the microscope, By means of 
the proportion of similar trianglex, the lengths of the 
radi: may be very accurately determinod, By placing 





of Boston, and are each fitted with his illuminating prism. 

In order to use a microscope upon lines ruled on 
olished surfaces, or on any opaque material, some means 
or obtaining aufticient Hy Ai must be employed to see 
them distinctly, without the use of reflectors, which are 
often a source of error in standard work. 

In no other form of objective does this requiromont 
seem better fulfilled than that invented and made by Mr. 
Tolles. The objectives are each fitted with a prism of 


different standards on one side of theline of the stops, 
they may be, by being compared with a constant quan: 
tity, compared also with each other. : 

(Z'o be continued. ) 


FOREIGN AND COLONIAL NOTES. , 
New Australian Lighthouse. —A new lighthouse on 
| Cliffy Island near Wilson's nai ah in expected to be 
-ready for use inashort time, The light will be a red 





placed just above the lower lens, and 
through the side of the ob- 
jective. The inner end of this prism is bevelled ee . 5), 
forming such an angle of the en surface to the axis of the 
prism, that light is refracted perpendicularly apa the 
surface of the bar, lines less than sqtoo in. in width being 
easily seen and separated with a 1 in. objective, 1¢ may 
bo said to ‘carry ita own lantern,” and with light ko 
thrown, just where it is most needed, the bottom of the 
cut or furrow of a line cut by a diamond edge, us fine as 
that just ee Gautvs in.), ag well as the edges of the 
furrow, canr seen, 

This method of Humination has proved to be invaluable 
in the work of comparing line measure standards, 


perfectly clear glass, 
one ond of the prism passes 
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flashing light, and will be visible about fifteen nautical 
tiles, 

American Teleqraphy. — There were 42,917 telograph 
offices in the United Sisios in 188, The number of tele: 
grams forwarded during the year was 40,581,177. 

New South Wales Railways.—The tender of Measrs A. 
Johnson and Co,, has been accepted for the construction 
of a railway from Burgendore to Michelago, The amount 
of the contract is 497,706, 

Canadian Pacific Railway,—This great line is expected 
to be completed eastward to Montreal by the summer of 
1885. Work is being rapidly pone forward in the 
Rocky Mountains. The Can Pacific Company is 













every inducement and facilit 
good. ors of not less than 10, 
with steam appliances for cleaning, 


‘ duchland.—Auckland, which has k eerily 
ing while there has been dulness and stagna oan ie 
south of Now Zealand, is still extending by the 

of new houses all around. Tratnways ate being laid down 
in all the principal streets. Considerable: has 
been made at Point Calliope in the harbour, cay pre- 
paration of a site for a dock, which is to have 83 ft, of 
water on the sill. | 


The King Oountry (N.Z.)—-For some months past a 
survey of the King Country in New Zealand has been 
going on, with the sanction of the native owners, who are 
natistied that arrangements will be made fur their per- 
manent benefit. Surveys have aluo been made for the 
construction of a trunk railway to connect Auckland with 
Wellington, thus opening sii the whole of the interior of 
the North Island. Mr. Mitchelson, the Minister of 
Public Works, has traversed the country, and is pre 
pared to lay a report upon the subject before the New 
Zealand Parliament, 


The San Francisco Mail Service.—Correspondence in 
reference to the San Francisco maj) service has been pre- 
sented to the New Zealand Parliament. Tho New Zea- 
land authorities on several occasions complained of the 
inward San Franciico mails being two or three days late, 
and they have urged that arrangements should bo made 
to have them ea veved oy fauter steamers between Liver- 
pol and New York. Nothing, however, seems to have 

een definitely settled upon the subject. 


Railwaya jin Manitoba.-—In view of the great import- 
anco to the interests of the Canadian Pacific Railway 
rae ey Mae railways facilities should be oxtended to 
the furtile districts of Southern Manitoba, at the earliest 
moment, the Canadian Pacific directors recommend to the 
shareholders the leasing of the Manitoba South-Western 
Qolonisation Railway, at a rental, which will cover the 
interest, on bonds of that railway, to be issued atthe rate 
of 12,000 dole. per mile. Fifty-two miles of the line are 
in operation, and it is proposed to extend it 100 miles 
aunt er when the necessary financial arrangements can be 
made, 









along the smaller side g. An adjustable may also 
dipecrtelle yi gtorel pn the broad aide A ofthe mie tn mode of 
adjusting the strips is clearly indicated. To counterbalance the 
pressure on tho face of the valve, It may be formed with » groove 
on itaback. (Decémber 81, 1883), 

. Self. eoding Ryeletting Machine: C. Whit- 
geld, etrering srowdir ‘pater r t de apellen withier io 
fl overcrowding or giutting o ey e 
heen he “friction beiwsen the revolving dase and the eyelet 


carries them into a suitable position for escaping into the sh 
from which they pass to the dies, (December 81, 18383), 


5963. Refrigerators: C. M. Sombart, Magdeburg, 

. (B. Moebius, Chehuahua, Mextoo), (6d. tit 

The refrigerators consist chiefly of two bags of ,qotton yarn like 

that employed for wicks. The age aro woven in one with 

spherical bottoms, one being placed within the other. e bottle 

or article to be cooled is placed within the inner bag, tho space 

between the bags ma filled with a freeszin mixture, and 

the whole is then moistened with water, the vaporisation of which 
cools the contents of the bottle. (December 81, 1883), 


5966, Erecting Intermittent Action of Fog and 
other :F. W. Durham and J. D. Churchill, 
London. (6d.)—A steam cylinder with an automatically 
moved silde is combined with a cataract cylinder Having the 
communication for liquid between ita onda regulated by adjust: 
able valves. (Decembor 81, 1883). 


5977. ting the Supply of Air to Cen : 
W. CO. Gale, Lower Tooting, (6d. 6 Figz.}--Tho admission of 
air to the furnace through the furnace door is controlled by means 
of flaps which close the air inlete as they turn downward. The do: 
scent of the flaps is controtled by the slow admission of mercury into 
a float, to which the flaps are connected. Referring to the illuetra- 
tions, the furnace door is provided with a chamber at the back to 
which air is adinitted through gratings. Inside the chamber ia a 
hinged flap D, and bulow the flap is w cylindrical vessol containing 


Fig 2. 





ward and beneath a horizontal compensating roller capable of 
movement in a vertical plane and orcoesde ipwarde and aver the 
flanged guiding roller 4 to the trough-like guide j, under tho 
tightening bar k, over the vertically adjustable roller if under the 
tightening bar m to the feed roller , and printing cylinder p, 

@ lower feed roller n is geared with the printing cylinder go as 
run at the same surface speed. (Decomber 18, 1888). 


5892, Winches, &c.: W. Clarke, Gateshead-on-Tyne’ 
(4d. 2 Fige.J—A disc loose on the ongine shaft carries two-or 
more pinions gearing into a pinion fixed to the shaft and also into 
an internally toothed wheol fixed to the lifting barrel. A brake {s 
fitted around the loose dise which by meana of a aliding clutch can 
bo mado to revolve with the shaft. By means of the brake and 
cluteh the winch can bo made to lift at various speeds and lower 
at will, (Decombor 20, 1883). 


6826, Springs for Carriages: R, Cro Edin- 
burgh. (4d. 2 » SA }—Three-quartor elliptic char in cross 

ring and shackle couplings are applied to the front of the car- 
riage as woll as to the back, The upper parts of tho springs 
aro connected to the axle bed by bolts, and the cross apring is fas- 
tened to the parts to which thc shafte or aplinter bar are connected, 
(December 21, 1883). 


6633. Converting Continuous Ro Motion into 
Btep-by Ate Ro Motion: C., D. Abel, London. 
(4. Kawer, Freeburg, Switz), (dd. 7 Figz.J—A toothed wheel 
recelving continuous rotary motion is connected to a starwheel 
by a clraular apring.” The etarwheel {a held by a apring pawl, and 
aa the toothed wheel revolves, teeth thereon raisu the pawl, and 
= ea turns until again stopped by the pawl. (beccinbar 
) r) a 
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“ENGINEERING” ILLUSTRATED PATENT 


RECORD. 
Compitep BY W, LLOYD WISE. 


BELECTED ABSTRACTS OF SPEOIFIOATIONS PUBLISHED DURING 
THE WEEK ENDING AUGUST 0, 1884. 

T'he number of views given in the od pappeese Drawinuys is erated 
in each case afler the price; where none are mentioned, the 
Specijication te not tllustrated. 

Where Inventions are communtoated from abroad, the Names, 
de, of the Communtoators are given in ttalics, 

a tea of oe may ve obtained at rs ip pbalesddarhitrn 

TOOT y: r aksey etther sonal ’ or er oring 
vind addressed to Mu. it. Rupee 
















o-Electric Machines: E. C. Warbur- 
ton, Manchester, and L, J. Crossley, 6d, 
2 Mys.J—The armature and field das, tev are rotated, One within 
the other, in opposite directions, terring to the iluatration, 
tho two parallel! shafts a are connected ie daa by means of a 
toothed wheel d keyed on one shaft and gearing into a similar wheel 
freo to revolve loosely on the second shaft, Magnets ¢ o or arma- 









amount Of price and postage 
Lack. 


NUMBER OF APPLICATIONS FOR PATENTS, 
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a oe OR ‘j mercury. The flap is connected by a link and rod passing through 
" oth! - = 40 1k pd hole in tho cover of the vessel to a float within the vessel, the bottom 
"eth oC. ws > - 88 1% 4 of which is fitted with a valve opening downwards and allows the 
"Oth e ge Ss 41 | 4g 6 mercury to pass out when the vesselis raised. When the furnace 
"  yoth =. i - i as 10 10 door ja opened, the woighted arm H causes the flap D to be ralsed, 
" aitth : ~*~ a 86 18 12 and on closing the door again the flap tends to descend, the 
ne a me 7 ii (Pa, (OCR Meg descent ede poneored by “ aed at yey Lp coeur -_ 

enter a small hole in the veasel. are @ pla xed into 
Le oa gaudary 1st to bie 7 nie the chamber. The whole apparatus being inclosed in the 
Aug. lth (inclusive) ../ 11,169 8907 1877 chamber is protected and is not exposed. (December 81, 1883), 





5961. Printers’ Quoins: J.C..W. Peatherstonhang > 
London. (6d. 2 Fige.)—This comprises a right-handed and a 
left-handed male screw with an intermediate enlargement and 
two cheeks or platos with parailel sides, the plates belng formed 


5510. Automatio Detaching and Safety Attachin 
for Ships’ neon 2 Dixon, M, Wadd and KR. 


D Blythe, Marahall, 0 . 
(6d. 4 Fige.J—The principal feature of this invontion is the 
wafety locking goar for preventing attaching of one end of a boat 
without the other. Referring to the illustration, the hoaks B 

the boat Inthe long shackles D of the lower tackle blocks, throug 
transverse slots in thy ‘' thwarts.” These hooks work on fulcrums 














tures d d are secured to harrols f on the sapurwheels, The second 
shaft is driven from the first by means of cranks « and connectin 

rods, and has keyed on it a wheel 02 gearing into a aimilar whee. 
loose on the other shaft. Magneta and armatures are also secured 
to barrels on these latter wheels. The brushes jj fitted to the 
frame of the machino bear on the commutator, (December 26, 










QO, and are connected by short Hnks to levers G working on : ; 
fulcrum pine in the stanehions, their lower ends being connected ee vee Beton Cee oe - Lake, Londen. respectively with female threads to receive the right and left male 
adapted to enter the interlor of a box with one ot the aides of the | sorews. A swivel may be substituted for one of the male and 





female scrowa, The illustration clearly shows the construction of 
the quoin or locking-up apparatus. mber 81, 1883). 


5008. Apparatus for iaxoneat Gas by Electricity, 
0, : Cc. Clarke e haga 7 F ie. )J—T @ 
dloctrostatic generating device {9 constructed in cylindrical form, 


and comprises an outer cylinder of ebonite mopparsing arthatures 
or inductors of metal foil, an inner eylinder of like material sup- 

rting carriers of matal foil, contact springs whoreby the charges 
nduoced on the carriers are redistributed, and moans whereby one 
cylindor may be rotated with reference to the other elther with or 
without a drying chamber filled with a suitable fabric impregnated 
with chloride of calcium, (December 81, 1888). 






box interposed hetween the pare and the type bed. An adjuat- 
able table mounted on the platen is adapted to serve as a support 
for the box and gauge ita position relatively tothe type forme being 
adjustable vertically and transversely. A type bed is arranged +o 
he reciprocated towards and from the stationary platen, and one 
or more board-uiding and supporting gauges adjustably seeured 
to nee and adapted to recuive a board or wooden blank to be 

rinted upon, fed thereto in a horizonta! direction, The details of 
aoa no are fully described and illustrated. (December 26, 


6670. Automatic Drain-Flushing Apparatus: W. 
Rosas, Glasgow. (fd. 1 Fig.J—The valve is operated by means 
of a float in atank. The valve js of the type known as the Ross 
paragon valvc. The lever ia connected to a vertical spindle fitted 
with a sucker and surrounded by a hollow spindle carry ing the , 
float, the arrangement being elmilar to that used in thea . 

ory 
























by a rod running along the bottom of the boat. One of the levers 
G carries a weight constantly tending to open the hooks which 
are kept closed by the weight of the boat, When the hooks B 
are open, studs on them engage with thecurved jaws of the lock- 
ing levers N, which are balanoed by weights P, and prevent e(ther 
ofthe heoks B being closed until the shackles D are inserted in 
both ends at onoe, when they press down the looking levers, and 
the hooks are free to close, being turned ape by pulling the 
chainS. A slight modification is algo described. (November 24, 
1888). 
6757. Lithographio Printing Machines : A, Paton, 
eds. (dd. 8 Fiva).—An intermittent motion, variable at plea- 
sure, is communicated to the director roller to vary the extent to 
which it is turned at each stroke, so aa to give more or leas ink to 
the vibrating feed roller. The pressure of the vibrating roller 
against the director roller can be delicately adjusted by means of a 
double-jawed lever carrying it and a collar acrew. c bearings 
of the inking roller are hinged to the framing, and are provided 





UNITED STATES PATENTS AND PATENT PRACTICE. 

Descriptions with {llustrations of inventions patented In the 

named valve. (December 27, 1888). ented — [ne tl © od ipl a aoe 
. reports 0 80 nt Jaw cases in the Un 

Das SG. Mapenting Firear es By Sah ae (ed. ne rat consultees gratia, at the offices of ENomnmsnrine, 36 and 86,'Bediord- 
Che object is to provide mechanism adapted to be easily and rapidly strect, Strand, 
operated by meane of a éingle motion. The magagine is in the 
form of a tube below the barrol of the firearm, the cartridges being 
fed by a spiralspring. (December 29, 18838), 


Metal oe with 
4 















Tug AcCoLvs Warerspray VENTILATOR.—The Molus 
waterspray ventilator which was fixed sighteen months 
o in the physicians’ pen pert lade of the London 
onpital has given such satisfaction to the medical staff 





5938. Coating Tin, &o.: ¥.: 
Morewooed, Lianelly. | . 4 Fige.j—The plate whilst 
Sohlng tones fey ae by othor ‘ellen h mehy the. pe eat that anoth tallation of th ystem in the throat 
wae whe coe’ | that another ins on of the same 5 in the throa 
molten metal is reduced and finished, (December 81, 1888). Sonealting room has been resd]y6a on. The work is now | 


Seas; Slide Vaive for Steam Engines; KR, Howaldt, | in hand. 
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g ROOTS PATENT ROTARY PUMP 


f%,, § HAS HIGH EFFICIENCY 
oN and GREAT SIMPLICITY. 
NO_PUMP VALVES. 


THE BEST PUMP FOR 


My 2 IRRIGATION, DRAINAGE & WATER WORKS, 
eee s«STEAM SHIPS and SALVAGE PURPOSES 


ex ie Renrasentatiiee Vi A | H F R g p | A I T, 
LEWIS OLRICK & 0, 


27, LEADENHALL STREET, E.0. ) SALFORD IRON WORKS, MANCHESTER. J 


a er oe 2 eee oem 





FEES, 
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ue 














ees AA a PREP PS oe SS Stara nS 


a= DETER BROTHERHOOD. —_— 





MECHANICAL ENGINEER, 
BHLVEDERE ROAD, WESTMINSTER BRIDGE, LONDON, 8.. 


IMPROVED PATENT 3-CYLINDER ENGINE. 





FLEXIBLE COUPLING FLEXIBLE COUPLING 


THE MOST FOR DRIVING 
E NOMICAL | 
ae FANS, 
HFFECTIVE 


CENTRIFUGAL 


CHIP LIGHTING PUMPS, 


As in General Use in Aan-cenen 
the British, French, _ al wee E | al ‘a HIGH-SPEED 
Italian, Danish, &c., |Sam — | see Po i 

&c., Navies. a ef —at eee MACHINERY. 


“wr HE. ADDEN & Co., 


YORK STREET WORKS, LAMBETH, LONDON, S.E., 


MAKERS OF THE 


CENTRIFUGAL PUMPING ENGINE 


- DRAINAGE WORKS, 
IRRIGATION WORKS, 


AND 


SEWAGE WORKS. 


",, Direct Acting, with Horisontal or 223 
| » Vertical Engines, in all sizes up to 
a & discharge of 4, «ms daagch Eta big eat: 
- 300 TONS PER MINUTE. we WALATLEN E* 1ONDON 
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SHIPBUILDERS & ENGINEERS, WHARF ROAD, CUBITT TOWN, LONDON, E. 



























a = SILVER MEDAL 
=e )\ STE ee 2 _ a a 
| Sb ane oT, : 
BUILDERS SNe Khe at ree a , 116k 
a ties =Eibenedgiea hy Ae i apeigce 
StEAM and SAILING 3 iio BIEN SS a — 
= A, Se atten cane a ae 
TORPEDO LAUNCHES, 96 Sema = —— 
YACHTS, Semamiaan : 


TUGS, LAUNCHES. 


70% 


Be PATENT Gk 


oe no ee ee eee 


Glass set free, allowing Expansion and Gextrastlace and precluding Breakage. 


ABSOLUTELY WATERTIGHT, © PAINTING AND PUTTY SUPERSEDED. 2 careina 


OVER ONE MILLION FEET FIXED. maf aa 
DRAWINGS AND PRICES ON APPLICATION. | Wy 
MODELS ANP SHEOTIONS ON VIEW. 1 
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LONDON: LIVERPOOL: GLASGOW: | wooo | . He) CORE 
a6 t0 362, RUSTON ROAD, |8 and 8, HATTON GARDEN, | 336, ARGYLE STREET, | We 


catia aeiipuiapdapuptempuvatmmatenterncmannennentetedhdehdietiahdimnabbemmmamepamsamnataashtantst-ekteantamaaheesdehlaPmeteytdapmansegntennauneenenamnamanatoemaratnehdipaaemretinmamiantteesemaraneadel 


BORLAND S§ PATENT INJECTORS 


START PROMPTLY WHEN THEY ARE HOT. 


No Moving Parts. No Joints to make. Continuous Action. Cheap and Economical. Small and Neat. Cleaned in a few seconds. 
Of best Gun-Metal only, 


SPECIALITY IN INJECTORS FOR TRAMWAY, TRACTION, & LICHT LOCOMOTIVE ENGINES. 


emus: SOLE LICENSEE ‘anneum 


CEAS. Ss. MADAN, 


2l, MANSFIELD CHAMBERS, ST. ANN’S SQUARE, MANCHESTER, 


O TESTS ALL INJECTORS PERSONAL 
SPECIALITY IN INJECTOR AND GENERAL BOILER FITTINGS, GUARANTEED TO BE OF HIGHEST UTILITY AND EXCELLENCE. 


ALL OF BHST GUN-MHTAL ONLY, A LARGH STOCK KEPT. 


AGENTS—Lowpon anp District, HOPKINSON . PRINCE, 15, Walbrook, E.C.; Liverroon anp Disrercr, THOS, HOSKING, § 
Canning ees ann SOUR Pano ROGERS, 8, Coleridge E fous 5 ASHTON. UNDEE- Lene, J OBN FLE TOHER, Borou eh Brose W. pial 
UNEATON AND Distuict, : ions Market Btrest, on, er 
Miptanns, HONT & t MITTON, ¢ Ouzella Street "North, Birmingham LWRAITH & SONS ; 


PRICES, TESTIMONIALS, ~ INSTRUCTIONS, &c., ON APPLICATION. LIBERAL TERMS TO THE 0 THE TRADE, 


oe —ernemee (nema ss ~ Yn aS 


JOHN SPHNCEHR &SONS, 


_™ AWBUORM EEN Ballet IAT ee ee =i, 

























STEEL CASTINGS PARLIAMENT MANSIONS, VICTORIA STBERT, LONDON, 8.W., TE ORGINGR. 
PROPELLER MANUFACTURERS > RAILWAY SPRINGS 
BLADES, LOCOMOTIVE AND MARINE ez AND BUFFERS. 


ate, Bost Cast Steel for Tools, 





IMPROVED ke * oN 
— a (Pee CRANK SHAFTS. 


Perey 


INGOTS. 


—i01— 


BLOOMS. 


—i0i— 


BILLETS. ri 


—i0i— 


_ BARS, 
nae 


TANGYES LIMITED 
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ENGINEERING. [Auc. 15, 1884. 


F. G. BONE'S Patent COMPOUND TUBULAR CORNISH BOILERS. 


Ten most important features connected with We bog to call atteution te the alnes and sewer 
these Boilers are— . 2 
1, Simplicity of Rea. 2, Saving of Fuel, “of these Bolters, ‘iitdindy “the mmikM! artiont’of 





8, Greater Heating Surface, a Decidedly cheaper. _ Space they ocoupy— 

5. Can be Easily Cleaned. 6. Moat Durable. oft, = rite Sin. diameter, 20-horse” power. 

4. Accessible for Repairs without Disturbing the 10tt. Bin, = 30 ” 
other Parta, 12ft ” oft Oin. ” 7) 

8. Great Economy in Boiler Space. 13f. ,, 6ft. Ss 50 *” 

9. Will Burn alther Tan, Breese, Small Coal, or l4ft. 4, 7ft. Qin, 45 60 











Sawdus sft, ,, 7. 6in ,, 70 
10, Ia Supersoding all Othors fe 


Testimonials and Prices Prices on Application. ae : 


SOUTH LONDON BOILER WORKS, LON LAN I; BERMON DSEY, LONDON. 


A LARGE NUMBER OF PRACTICAL MEN KEPT ON HAND SPECIALLY FOR BOILER REPAIRS 


DI | IC K, K E R R & & OC O., Fngineers and Lontractors Five Medals avarded, Caleutia) 
Sok aS | or fm | 


5a 
oF 
Ss 





ae MANUFACTURERS OF 


aS ‘i /|  KEAR’S PATENT 
: re: 


ae % Ah y 7 aS - 
"ae aa at “ = 
H yey , \ | RAILWAY 



















SUITABLE FOR MINES AND 
PLANTATIONS, 


WAGONS & LOCOMOTIVES 


For ALL Crasssa or Word. 










nae 


Catalogues and Prices on 
a ¢ application, 6024 


“401, 1 ee a ey sr. ‘LONDON, Eo. oo. Ws Works: Britannia Engineering W Works, " KILMARNOOK, 


. HORNSBY & SONS, Limited. 


ren *t] General and Agricultural Engineers, Ironfounders, sataaalaes &c. [seine 


MAKERS OF IMPROVED STEAM ENGINES OF EVERY KIND, FROM 2; TO 100 HP. 
i HORIZONTAL 
STATIONARY 


















ale AA 


PORTABLE 


With Inside or 

















a Cylinders. ae icy Conteend 
COMPOUND 
SEMI-PORTABLE Undertype Stationary, 
With Inside or Outside AND 

Cylinders. With or without Condensers. 
HORIZONTAL 

VERTICAL WINDING ENGINES, 

eink Direct-acting and with Gearing. 





CROSS-TUBE BOILERS. 





Piet 


—e eee ly PN] RRs 

VE RTICAL = | | Hl | ce by (3 py a 7 PEE 877 OR NSRY's PATENT 
with 2 eae ~ Automatic Expansion Gear 

Vertical Tubular Boilers. CAN BE FITTED TO MOST 


OF THEIR ENGINES. 


BOILERS: Unease jarnish, “Torti i mute, ‘WGubaar lat. Ended, ate,, ate, 


The Hornsby Patent String Sheaf-Binding Harvester, winner of the £100 First Prize of the Highland and Agricultural Society of Scotland, ai numerous other Highalan Awards, 


including the R.A.8.E, First Prise Mo Reapers, Ploughs, Dressin peepee taiaas, Turnip Cutters, Root = 
For Partioulars of the most modern improved and ecoesetul oultarel Machetes, inst ling the 8. a peg eh ly ebay ee ng Pratpers, 


PLOUON SHARES OF CHILLED CAST IRON, WROUGHT IRON, MALLEABLE IRON AND $7 EEL, OF prernaes TO SUIT EVERY VARIETY OF WORK, AND MADE TO LOGAL PATTERNS IF DESIRED. 
At the most important Bxhibitions and trials since 1874, R. HORNSBY & SONS’ Specialities have gained 587 PRISMS, including 65 Gold Medals, 117 Miver Medals, and $00 FIRST PRIEBS, 
ROM wWwoOoR 
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JAMES FARMER & SONS. 
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ADELPHI STREET IRON WORKS, SALFORD, MANCHESTER, 


STEAM ENGINES, BLEACHING, 
“WIRE MACHINERY 


Oonsisting of Continuous and other Rolling Mills, 
Machines, Wire Looms, Wire 
achines, 


Wire Pointi 
Wire Blocks, &c. 


TUBE MILLS. 





MACHINERY. 
COPPER TUBE ROUCGHING LATHE. 
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esting 


BRASS & COPPER 
WroughtIron 


FINISHING, ‘DYEING & CALICO PRINTING MACHINERY, 


COMPLETE PLANT FOR 


LINOLEUM MACHINERY 


Two and Four Yards wide. 
‘PATENT” 


Drying & Pulverising 
MACHINE 


. _ For Excrementitious 
Be Matter & other Materials = * 
_ and Compounds, ca 


oom $$ ee 
ef 


MACHINERY IN GENERAL. 
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POWER WIRE LOOM. 
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FOR BRICK, TILE, & PIPE MACHINES, 


JOHN 


atte 


ALBEE T Wo FUE Ss, 
FOURTEEN PRIZES by the Royal 
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WHITE 


=” EVES 
HAVE BEEN AWARDED 


HEAD & CO 


LAM CO @&S ELLE. SE, 


Agricultural Society of England, 


THE SOCIETY'S SPECIAL SILVER MEDAL FOR SUPERIOR EXCELLENCE. 


Also Awarded the PRIZE MEDALS of the INTERNATIONAL EXHIBITIONS of LONDON, 1861, 1802, and 1874; PARIS, 1856, 1856, 1867, and 4878. 
ILLUSTRATED CATALOGUES FREE ON APPLICATION. 
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BELL'S PATENT ASBESTOS BLOOK PACKIN Gs 


i Testimonial etal pd 
laa aha, ialeiaranrad ee whipping, Co-, on, Limit 


Bat.'a Anbeston Worka, Southwark, manele 
Gentlemner,—! beg to state that your round Asbestos Block wok [nty WAK mpl iu 
14,000 sniles By 


the following remarkable resulte — 
Mien Pres 


My experiance does nut. haw ad an 
Tha voyage frou New Zealand 
fastest run from New Zealand un record. 


et, 


equal Tait froin any other packing. 


ours vbellently 
1). HENDERAON. Chief Buighneey, 8.8. Ruapel 


Manchester, Hhefield, and Lincolashire Rallway—Steauallp Departiuen 

Qrimeby, April 10th, 1884, 
Dear dir, T have much pleasure in stating that after a trial of 0 
it with other paokingas, 1 cau ounfilently recommend your Asluntam 
able when high proasures are etnployed, na ii caans w 
high tenperatures, your packing has Invariably stood well, 
when a gland has hea 
wonatder the resulta have vbtatned by dts use fur our marine @ 
highly patlafactary. Youn rH 
Mr. J, But. 


Department of the Director of Nat 
— Admirnulty, Whitchall, 


‘ontracts, 


Packing tu sample submitted, 
Instie core 
Ty Mr, JonN Bet. 
Tho Patent Block Packing ta aquare, 
Block Packing with solid aid hatlow rubbor core, 
Inlaid, 


Peete oe aiare, Riaatic core. ...00 POW 
wa Vig. 1, and Figen, 2 asx] ¢ represent the Rows) 
‘wt Fig. ¥ withuut core, but with rubber 


As theac packings are extenalvely imitated, aud aa it is « common praction among 
dealera and agunta to supply the cheaper manufactures al my list prices, Users are requester! 
do seo that (he packing supplied to them bears the trade mark, 


BELL’S ASBESTOS BOILER PRESERVATIVE. 


{a useful wixture by absorbing the free oxyxen that ia in tho water entirely checks 
a ana corrosion, Watno disiuteyraten incrustation ao immed na ty Prevent its 
the plates. 
Not sly na t economy of fuel Nag by keeping boilers clean, but the risk of 
wned in theraby obvia' 
vor be ine compa thet 1: 16 jn, thiok of Lnerustation oawwen a waste of 15 per cent. 


‘ 4.¢ § in,, 150 per cont, 
- oruee Sat se praary eee avis Ne great riake which are in lq from scaled plates, 
1 r] ct life of a boiler, and covers ita own vost a emp vid by eounumy of fuel, 

t. 


It fs entirely harmless, and hav no injurious aotion on metals. 
tank or boiler, as may be mostconvenien 
Hold tin dame te sand onske bearing the trade mark, without which none is genuine, 


BELL'S ASBESTOS YAEN & SOAPSTONE PAOK: 


ING, for Locomotives, and a]) Stationary Ruyines running at very hig 


with intense friction, 
flandwel) Park Cull} fimethwiok, let February, 18%i. 
a. —Dear sire, —] have pela pleasure in stat ing that 1 have 


To Bur.'s Anhestos Work ee 
inding eugiuen fre 
veed your Ashestos Packing ee the last thirteen montha for our large w ee, 
Ino for the fan, pumping and hauling mene at Bina 

whieh are running Digi eg | tga A ad we have not, ead Tacs than one third the Ty 


above Colliery, and duri 
tne eee kad formerly | ring thal 


durability y and general excellence fod her 
t 


peri to your Packing, on account of ite great 


yours faithfull 
UOMAB WINT 








7nd ‘Bire 
THO 






tk, Ovlliery Engineer. 


. ee 





| h-pressure Engines. 


sad, 
the high-pressure pistons of this Jip with 
ewnl. 


tu Plymouth wax haere ty in 2t7 days 22 huura, being the 


ver nite montis, att coInpardug 
Packing. It in aapoctally valu- 
ere other packings have perished, owluy to 
I havoalen used it with complate sucagn 


with other packings, and also in coven of badly sured piston rods, 
nes to have bean iu every way 
G, H, CLARKE, Sup, Kngineer. 


Mth June, 144. 
Air, J have ta inform yen that your jnder has been accepted fur Hell's Hulled Cloth Asbestos 


rid. 
| JOHN GOLLETT, Director of Navy Cuntracta, 


ASBESTOS 


) 
BELLS TOS BOILER AND PIPE COVERING COMPOSITION, 
Gat pipes and bollers, non-vembuatible and easily applied when steam in uy: adheres to metal 
joolipernee preserves them froin rust: praventa the unequal expausion aud contraction of builera axposad to weather; covers 
* $0 yur cant, more surface than any ether coating, and is sbevlutely fydestructibie, Jt can be stripped off after many 
ears’ use, mined up With 20 per cent, of fresh, and applied again. The composition is euplied dry, and ie only to be 
mixed with water to tim conalatancy required fur uaa. 
A Honszoutal Buller, 17 f%. Gin. Jong, 15 HP,, gave mf haar 
SOMPOrarnee on Platen.. .. 
Covering... 
One Wn of cual waa aaved per week, aud although the tire hese oes vut every evening, 20 lb, af 
ateain were found iu the bvilar next morning 
The following Teatinionial refers ta this a Covering : ‘— 
Offices of the Wimbledon Local Bound, Witnbleion, Nov. 28th, 1888, 
“Dear Bit.—-Jt may interent you to how that wo aave Rigeapet! 40 per cent, in fuel through 
usiug your ouvering.—- Yours truly, 





























Deck, 19th Ma 
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eos 20 inelhen. 
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if 
W. BANTO CRIMP, C.K, F.G.%." 
ate Trtuar ail Kit Hill Granite Company, Limited, 

Mr, Jonn Bets, Southwark, 8B, Qunuisleke, Taviatack, Nth April, 1884. 
Siy,—1 have much pleut: ‘in atating that the Asbestos Covering applied by you to the boiler af 
wir travelling crane at Kit Hill, has yielded inuat remarkable results, Since i haw leet in ie wa 
have eaved fully half our coals, ‘anil Taye effeuted n grant say ing du the (line it takes to wet wp steam, 
which in often a matter of pret taportanee to us. F should add that the crane runs on high yantrtes, 
aul ia fully exposed Goall woather. J have fornia! the highest opinion of your Ashextun us usel for 
this puryese, and aa you are aware, have hal another boller similarly oovered, thigh jt hae not 

since been used, Jf can most ationgly recommend thie joes —I aft, Bir, yours faithfully, 
W.JI CHALN, Ass. M, nat, C.K, Buginegr ql Manager. 


BELLS | ASBESTOS & INDIA-RUBBER WOVEN TAPE 


SHEETING 
for making 4 avery class uf Aten and Water Juints, Tt oan be hent by hand ® the fori required 
without pnckering, and is os ly useful ite making joints uf manhole and uiudhelg 
doors, It in kept in stugk fh rolls af 100 ft., fram Qin. do 3 in, wile, and any thickness 
froto 1-16th du. upwards, Manhole covers cau by lifted wauy times Vefure the renewal 
of the juinting material in nevensary, 
The saine material in sade up tute sheeta about W in, square, and each sleet beam the 
Trade Mark, without which none is genwne 
It in vary eveuary to punrd againat, finitationa of thin usetnl material, sud ti secure 
thenisalves ageinet being supplied with these inferior articles At my priov, Wore are Pe 
en Ww oo that avery 10 ft. le yth of the Axbesxtua Tape purnbased by thew beara 
¢ ev Mark. 


BELL'S SPECIAL LONDON-MADE ASBESTOS 


MILLBOARD. 
for Dry Aten Jointa, made ‘of the tmet Anbestos fibre, In well known for ita toughness and 
purity, aud ie absolutely fvwe froin the injurious Luginiients frequently used te attain an 
appearance of finish, tegardiess of the real utility of the materinl. Maul tn sheete 
moasuriny about 4 in. square, frou 1-Géth in. to Lin, and g millimetre tu Oo willimetres 
thick, Kach sheet bears the Trade Mark. 
The following copy of acceptance uf Londer refers to above i— 
Depurtment of the Directo: of Navy Contracts, 
Admiralty, Whitelull, seWe, 11th May, 1668, 
Ne —I pave to inform you that your tener for Asbestos Mulbonnl haa been 
opted. JON COLLETT, 
r. Joun Bert. Director af Navy Contracte. 


™ BELL'S ASBESTOS EXPANSION SHEETING, Patent. 
ce This Alinating ia another sora of Asbeaton with India rnbber, giving to the 
Meee stenw user the special advantages uf both materials 

The lndia-rubber Washer ia protected frum the action of heat aut grease by am outer 
counting of Tulouuised Aabeatos Cloth, thus Laine i an excellent joint where expansion 
aud contraction rander other ma’ unserviceable, 

This tnaterial is aimiitenty ripe to wi pe joints and every claaa of valve, 
Valves mate uf this cecal don nlcieandy 


TRADE 


— BEL *s ASBE TOs. 
The gouls of thia house are FaTS haat: at quality 
only, and no attempt in et to con: with other 
wanutacturers by the aupply of iuferior materials at 
low prices, All “‘hoine" onsen shoutd | be sant dirnct 


to the undarmentiouel de aud vot through 


axentt or 








FIG.3. 












"BELL'S “ASBESTOS LUBRICAN Tex 


BELL'S ASBESTO 


‘ig nomewanK ft, £2 Vistotia Butldings, Deanagate 





en nt, 


OZD CATALOGUE FRED ON APPLICATION TO 





TOS WORKS, SOUTHWARK, LONDON, SE. 


OR THE drrore— 


MANCHESTER. 11 & 18, St. Vincent Place, GLASGOW. 99, Mount Stust &q., CARDIFF. 21, Ritter Strasse, BERLIN, 


Es 


Ne 









os. Mo 
eg of Pumping, Winding, and other SNNTIONARY “ENGINES, TANK AK LOCOMOTIVES IRON WORKS, and COLLIERY PLANT, IC MACHINERY 


ETI ) And all kindsof STEAM BOILERS, ENGIN of various sizes always in stockor in progress. Bpeoiflostions, Photos. or Tracingyon Application. ; 
B An » ENGINES, i ae ote qm — ESTABLISHED 1846 





MR. WILSON WINGATE, |!, QUEEN VICTORIA ST, £.C. i 
| 1 Mi ' { 
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TRORNTOROFZ Sz oO. 
STEAM YAOHT AND LAUNCH BUILDERS, 
CHURCH WHARF, CHISWICK, LONDON, W. . 
YACHTS AND LAUNOHES FOR SEA OR RIVER SERVICE, from 25 to 100 feet in length, and Speeds from 10 to 25 Miles per Hour 


Thornycroft’s Patent Screw Propellers made for all sizes of Vessels, _ Efficiency superior to any hitherto brought out. 
ToRPEDO Boat FOR THE — tical nas 2 knots on a run of on hours, carrying | ath tons, 





— JOnmN x. 





SINGLE CHAIN ae — LONDON aaa DOUBLE CHAIN 
GRABS, : 
| S+ Holderness Foundry, HULL. PR | DRIEST AN 8 AN BROTH ERS. 52, QUEEN VICTORIA STREET, “l 


——(=)——— CONTRACTORS FOR BARGES TO H.M. GOVERNMENT & THE INDIAN BOARD. (mt) ee 
Me. WY AAE® ID 5S GOLD — pests cea ttle 1884, AWAEHD & 
DIPLOMA of HONOUR AMSTERDAM, =~~ ~ sie Wet TE 7.=---y GOLD MEDAL FISHERIES LONDON, 
Paris, Melbourne, Adelaide. a Sydney, New Zealand, Tynemouth. 





Contractors for Dredgers to "| Tj Yo 7 = L mame Contractors for Dredgers to 
THE ENGLISH GOVERNMENT sla cna aS i THE INDIAN BOARD 
. THEGROWNAGENTS FORTHE COLONIES # =e om 5 =’ THE MERSEY DOCK & HARBOUR BOARD 
The German Government i ar Tho South Australian Government 
» French Government » New Zealand Government i 
» Itallan Government » Spanish Government 
» Cape Government a dL 7 ” ctorian Government PARTICULARS, SIIOWING 
Soreviky To ORpaR ” penlan vovernnent a nth ’ my new Sour Wales povernmens Great ADVANTAGES, ON 
WHAN FRAFKKRND. ___,,_ Chilian Government _THE PATENT DREDGER EXCA EXCAVATOR & ELEVATOR. _" Busch Government putida: 
Boos : Peptic ld rc al ee aS ees 


—— =" PAT Ei N @W -:—— 


COLD- “DRAWN SEAMLESS 


THE CREDENDA 
COLD-DRAWN SEAMLESS MONUMENT LANE STATION. 
STEEL TUBE COMPANY, LONDON OFFIOE: 


Mh I — + WAIT Oy eraam, no 


BIRMINGHAM WORKS & OFTIOES ; 
LEDSAM STREET, 





STEEL TUBES. 


eens tenets se DT cern tae al ae easeneemanttnnsnmemnanacnnmandemamanammiammmananmpetnenamnaticantalianntionmammanammmmatited 


FOR BOILERS AND STAYS, 
HYDRAULIC PRESSES, 
AIR RESERVOIRS, 


BORING RODS, COUPLINGS, 
BUSHES, SPINDLES, COLLARS, 
BICYCLES & OTHER USES USES. 









reed 





SCREHW-CUTTIN GS LA TEES. 
Gin. to 24 in. Centres. 





0ST bl a a OI 


ne ag eo mer PRICED CATALOGUES 
— eee ee ene ee ON APPLICATION. 


ee LOUDON os 


==" Bothwell St, wil ThamesSt., 
CLASCOW. ” TOADOW. 


















Ava. 18, 1884. ENGINEERING. 
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60,000 IN USE. yaat 










Sydney, 1879. 


THs BOMKEY PUMP AND " INJECTOR COMBINED FOR FEEDING ALL OLASSES OF 
: STEAM BOILERS ECONOMICALLY AND RELIABLY. 


STEAN if 


No Adjustment. 
Draws Water at 140°, 
All Sizes lift water 26 ft. 
Delivers to Boiler up to 212°. 


Feeds through Heaters. 








TEE Can be used as a Pump only. 


"Wd SG 


ef No Valves or Wearing Parts. 


Can be examined instantly. 


THE HANCOCK INSPIRATOR “4 STATIONARY 
— 108, 108, Upper Thames St St., London, EC, PATTERN, 


-——_ 


Henry Bessemer and Co., Limited, 


Manufacturers of Cast Steel, 


SHEFFIELD. 








“AUSSTIRG 
| "43 ST BQ0eLy 





ESTIMATES FOR FIXING COMPLETE with 
Guarantee to start in good working order, and 
__ all information on application to— _ 


LOCO. PATTERN, 


SINQLE LEVER, 
6115 


FORGINGS SOFT CAST STEEL 
In Steel of any size.—Quotations given either for uses or In bars and rods, for general use in Engineering Works, 
finished complete. 


BLOOMS, BILLETS, & SLABS 


Of any size or tempor, or of special soft quality, for use 
in lieu of best Charcoal Iron, dc. 


SPRING STEEL, 


‘Of superior quality. e197 


STEEL CASTINGS 


Applicablo in all cases where extra strength and durability 

are essential, This Steel is guaranteed to contain not more 

than 0.30 per cent. carbon, and to bear a tensile strain of 
34 tons to the iste the coer inch. 


TYRES AND AND AXLES. 7 


# EXORS. oF Wu BALMFORTH 


RODPLEW, NEAL LHBDS, 
_ “MANUFACTURERS o- 
LOCO, STEAM CRANES, CONTRACTORS?’ LOCOS., 
TRAVELLERS, HOISTS, 


AND ALL KINDS OF LIFTING MACHINERY. ( fn ae 




















4637 





solar fitted with Fox's Patent Patent Corrugated Steel Fire ge 


Oo eeewees 1 cee aes cone- — 


pews Ti: COALBROOKDALE COMPANY, Limmte 


MAKERS OP MAKERS OP 


STEAM ENGINES, STEAM PUMPS. 


& WESTON S PATENT 














aaa a aaa PUMPING ENGINES for Mines, Sewage 
and Water Works. 
OTHER M . CHINERY. BOILER FEEDERS and SLIP PUMPS. 


LIVERPOOL- 19, SWEETING STREET. 
MANCHESTER, 29, PRINCESS STREET. 


Wornxs & Orrrous: OCoarsroonnars, Suernorssren. 


AGENCIES} 
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THE MERSEY FORGE, Ltd., LIVERPOOL, 


MANUFACTORERS OF 


MARINE.*=:.CRANK SHAFTS 





FORGINGS STERN 
OF ALL KINDS AND 


IN IRON & STEEL. RUDDER FRAMES. 





BRICKMAKING PE Ee 


TH OMAS C. FAWCETT 1, itutttsns tinny TROL tt, LEEDS, 
mo Maker Jk Patent Semi-dry d Plastic Brickmakin ng Machines, Ya NS NN 
I . Presecs, Pugmilis, waar and dase ys we Pans, Olay Rollers, f Vi . \ . 
cael BOILERS, | ENGINES, Sarniare ii 

DRUMS fa “AND PULLEYS OF Au SIZES, . 









ther Wheels by Patent Moulding Machine. 
ILLUSTRATED CATALOGUES FREH. 4088 


POINTS S CROSSINGS | 


FROM EVERY SECTION OF RAIL. 





Portable Railways,and General Railway Plant. 


HARTLEY & ARNOLX BECS. 
ww" STOKE-ON TRENT. *. 





“RIOHARD DUDGEON, 


114, FENCHURCH STREET, LONDON, EC, & 24, COLUMBIA STREET, NEW YORK, 
INVENTOR, PATENTEE, AND SOLE MAKER OF HIS 


HYDRAULIC JACK, HYDRAULIC PUNCH, ROLLER TUBE EXPANDERS, &e, 





Frequent complaints having been made of the inferiority of the Tools supplied lately under 7 
cover of LISTS and ADVERTISEMENTS headed ‘“DUDGEON’S ROLLER TUBE EXPANDERS,” R. DUDGEON begs to mags known 
that, having Bow ee es America, he cannot guarantee any Expanders unless made by himself at his New York Factory, all of which and those 


only are stam 
R DUDGEON. N. NY, i “Patd. Feb, 5th, 1867, on the Guide-ring of each Tool, witHour wHioxn NONE ARE GENUINE. 


These can vagy te olaned we D _ Desens English Depdt, 114, Fenchurch Steect, "It more convenient to get them through Merchanés care should be taken to “ Dudgeon's own make" on the Order, but as R- 
Dud on observes with regret tha t im tations bearing thls stamap counter/etted ars being so!d as his, he would y recommend both Merdhants and Users a 
this gmraly seas to secure the identity af vant sade by kismselt, b rf STC R aE cutters t a be eo eee end M ta req ere of his make to apply direct, "In urging 


ie a ag bolt oe epptelpen dey thanks for or past favors, either by orders or recommendation, and it being. his intention strictly to maintain the Quality and Workmanship so ementlal for sueb.a Teal ae 
CATALOGUES AND PRICE LISTS ON APPLICATION TO ER. DUDGEON, 14 PRNOHURCH STREET, LONDON EK - 





Avs. 15,1884) CENGINEBRING XxXV oy 
@c5i£] THE GLENBOIG UNION FIRE CLAY COMPANY, LIMITED, (.5528 


WAST REAGAN T STRAT, GrLASGO 
SANTIAGO: bla peck 1878, 8. pppoe sal 2, AMSTERDAM, 1883, |. MELBOURNE: poms 3. “auisaow, 1880,2, LONDON, 1882, |. 





ALL DESCRIPTIONS OF FIRE OLAY GOODS 


100 TO 200 FETE OFIN'T. MORE POWER THAN OTHER R ENGINES FROM SAME QUANTITY OF GAS. 








CROSSLEY BROS. ,umiteo, MANCHESTER. 


New Patent THE “OTTO,” | New Patent CROSSLEY'S 
TWIN-ENGINES. — SELF-STARTER, NEW VERTICAL 
Impulse =o 
















ENGINE, 
Requiring little 
floor space. 


_IMPRF ROV EN AENTS OVER 14,000 IN USE, 
“LONDON: 


a. ee 14, POULTRY, BC zC. | BcisEnonel enone 
The 10tive power at “ihe Works of Messrs. baie te 
rae EAP as BROTHERS, Limited, consists of Otto Eng ces driven by 


DBDOWSON CHEAP GAS, with avernne fuel con- 


MOT] if POWER .. sumption of {°3 Ib. per | a H.P. per hour. 
| i. BCWSON ECGAGMIO GAS COMPANY, Ud. 3, Gt Queen aoe Westies cet 3 W. 


UR HAF TING! ec 
| ae ADJUSTABLE] NEW PATENT 


ane: 







Bavotution 


470 100: HP.IND. 
i rad 


























aLasaow: 
fm 08, UNION STREET 
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Pumping Engines. ; 


Price Lists on application, 
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This Advertisement 
onoe a Month.” ian 


_ ENGINEERING. (Aus. 15, 1884. 


PATERSON & COOPER, 


HLECTRIC LIGHT ENGINEERS AND CONTRACTORS, 
46, LITTLE BRITAIN, LONDON. Steam Factory: POWNALL ROAD, DALSTON. 


_— Soe 


Complete Sets of ElectricLighting Machinery and Fittings for Lighting Hotels, Public Buildings, Factories, Mills, Ships, 


ESTIMATES FOR INSTALLATIONS FREE OF CHARGE, ee EXPERIENCED MEN SENT TO ALL PARTS OF THE COUNTRY. 


Licensees of the “Clarke and Be Bowman" Are Lamp, and of Joel's Storage Batteries. 


PATERSON & COOPER'S DIRECT CURRENT “PHCENIX” DYNAMOS. 
ne ies = 20 candle-power Lamps, on.2 Small on or ; pn Arc =—=2 








No. 3.— 5, TO. 2% ” ” 7 ” ” 4 ” ” So 
No. 4.— 9 120 ” 9 ” 12 ” rT 7 ” ” Lao 
No, 5.— ” 200 ” ” ” am ” ” sl " ” AZo 
No. 6.— 3 300 7) ” 9 on gee cee ons 250 
No. 7.— ,, 500 ,, i 400 4008 





IO OY APY 2 aheeomsee + 0 A a ee nO nem me 


Awarded a First- Class CERTIFICATE OF MERIT at Manchester and a First Olass DI Olass DIPLOMA OF MERIT at iT aeuoutle: 


PATENT DIAGON AL ROCKIN G FIRE BARS 


—( Can be Fixed fn afew Hours, )— ARE ECONOMIOAL, DURABLE, SMOKE-CONSUMING.  —( No Attachment to Boiler necessary, )— 
Numerous Official Teate show an average economy of over 70 per cent. These Patent Bare last Yeare where ordinary Bars last only Months. 


Recently supplied to the order of the eminent builders of the engines and boilers of the most Se werful Ironclad afloat for use in the whole of the furnaces, to work with ‘‘ Forced 
Draught,” MAKING THE THIKD Ironclad fitted. Used by the most eminent Engine and Boilermakers (Marine and Land), Railways, Home and Foreign Governments, &c, 5119 


Agents having connections among Steam Users Required in Principal Towns. — Particulars of the Manager at the Offices, 259, Gresham House, E.C, 
REGISTERED TRADE Mark 


PHOSPHOR BRONZE 


: Bareke pth aaeptmrerapapee : neti tense Wire, Tubes, Sheets, Rods, Steam Fittings, Tools, he. 
PP Ae oe 1475 














“Th & PHOSPHOR Bi BRONZE COM COMPANY, Limited, Sumner Sommer & Emerson Stre Streets, Southwark, London, 8.8. 





| th £2 SIAAT W/RE'WORKS MILL S\RANGUNANS AY va - = usd : 
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THE ‘SAVILE STREET FOUNDRY AND ENGINEERING CO., 


LEaerrepD), SHBEE TED, soe MANUFACTURERS OF 
— 


Baker's Patent Rotary Pressure Blower and Gas Kxhauster 


BAKER’S PATENT ROTARY PUMP. HALL’S PATENT STONE BREAKER. 


CRUCIBLE STEEL CASTINGS. ° 
Lendon Offices and Exhibition Rooms, 68, Queen Victoria Street BC, (°ypene aapson ) Messrs. BECK & C0., Lanta, Agents io 








General Machinery of Every Description. 
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CHARLES CHURCHILL & CO., 


AMERICAN MACHINERY AND TOOL IMPORTERS, 
21, CROSS STREET, FINSBURY, LONDON, E.C. 


ESTABLISHED IW 1862. 





Bere 


Sea tipye oR al 


re es a 





C.C, & Co. have just removed to much larger premises with ample show rooms and warehouse, and will carry a greatly incroasod stock of all the best American tools. 
SOLE AGENTS FOR 


THE ONLY GENUINE AMERICAN MORSE TWIST DRILL, 


WITH CENTRE GRINDING LINE, STOCKS AND DIES, REAMERS AND MILLING CUTTERS, 


Stephens’ Patent Vices, Horton Chucks, Cushman Chucks, Westcott Chucks, Sweetland Chucks, Stanley Rule & Level Co.'s Planes, &c., &c., Gould's Manufacturing Co.'s 
Pumps, and a great variety of New American Tools, 


New Catalogue for 1888 just issued, 215 pages Quarto, sent on receipt of One Shilling in Stamps. 
(THE LARGEST CATALOGUE OF AMERICAN TOOLS EVER PUBLISHED INGREAT BRITAIN.) = ae 


soneeye > Salil Miieteh, Ldebemetnenenclthanasanethanton thins a nseeresamsnpanten hetenmemesnmmentepesmnmnpnttoeenttcamanationnensess amma adeamiasen taremcemntaatemteatad Senenanbedkameediieetenettaneaemeetneamnaaeanatnetentenaatend 


WA. RED EET. && SOx, 
ENGINEERS, IRON & BRASS FOUNDERS, BOILER MAKERS, &e 


MANUFACTURERS OF 


PUMPING ENGINES, BLOWING ENGINES, STEAM ENGINES, AIR COMPRESSORS, and 
VACUUM PUMPS. 








HORIZONTAL DOUBLE RAM PUMPING ENGINE, ) “BLOWING ENGINE. AnD AIR Comnesson, 4258 


sounts aw PiuaR PiuPns cxont, BOLD IRON WORKS, ST. HELEN’S JUNCTION, LANCASHIRE. 


Eeeented Exh ieeecennmend 


COWANS, SHELDON & CO., LTb., 


een AND IRONFOUNDERS, 
ST. NICHOLAS WORKS, CARLISLE. 





HAND ACCIDENT CRANE 





‘eamei Gna, ate DESCRIPTION. ay 
ABLES on HES, MASTING SHEERS, AND TRAVERSERS OF EVERY DESC 
oe STEAM, HAND, OR HYDRAULIC POWER. | 
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Dralrimriy iiarmipind 
Palm Kernels, Oopra, &c., with « saving | 
of 20 to 30 per cant. in labour and power, | 
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oe: 
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Rock, Débria, 
and 2 to 4 per cent. in Oil. (See Engineer, Boulders, Coke 
May 6, 1881, and Nov, 23, 1883.) on Pontoons for Harbouree suppl 
Dook Dredging. 


PRESSES FOR ALL KINDS of OIL SEEBS. 


Elevators and Oreepers for Grain Ware SS ee . 
























pense a coumulators and Hydraulic Dock AINS 
| os abe Stationary Engines, Boilers, LEE ceeded 
a ee Troing ages, aad Gowan for Fish-| § PERFECT AND RAPID WORK. 
Angle re London Office (Dredging Machinery): 86, KING WILLIAM STREET, E.C. 








TURNED WROUGHT IRON PULLEYS. 


‘These Pulleys ae TURNED IN A LATHE, «ad not 
eB polished on a Grindstone like those generally sold. 


Lie CHEAP, STRONG, AND TRUE. 
















A ee Se were rmee ott a eee ee ee 


Iilustrated Circular Post Free. 


J. BAGSHAW & SONS, 


’ a Engineers, Ironfounders & Millwrights, 
Y Ne BATLHY, YORKSHIRE, 


as ~- we oe | 7 : | . - pata = 
- 7 | “A Mak of & for ae Be tin Machinery, which dispense 


< 









y HAFTING an N PULLEYS 
ee a with “fast and loose Omen la: one ona arevene both, In x in eg 2 Elms; Glasgow Post 
“Seg ae Ing’s Oross Biation; and all principal mactariee home ane 4228 
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ESTA BLISHED i18ac6o. 


HUDSWELL, CLARKE & Co., 


~ RAILWAY FOUNDRY, LEEDS. 





PRICES 
and 
SPECIFICATIONS | : 
_ ai i te = —_ Pe. p we F 7 [70 = DEFERRED 

=F a oa if PAYMENTS. 


FOR 


| 7 i LU, § ie i C A cH 
=~ B: ; 


i : | vel! ete or 


q ii 


NSO Tor Do 


Application. 





LOCOMOTIVE ine ENGINES 


OF ALL SIZES AND TO SUIT ANY GAUGH OF RAILWAY, — _ 
For Main Line or Branch Railways, Contractors, droaworks, Collieries, &e. 
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{ LNEOMES & RAPIER,'5, Westminster Chambers, LONDON, §.W,, and Waterside Ironworks, IPSWICH. s 

FIRST-CLASS MEDALS, LONDON, PARIS, SYDNEY, ADELAIDE, &c. 

Patent t Steel Lock “Th and Stel Fish Balt 18 GOLD MEDALS Oe ah es awarded GOLD MEDALS for hae St tip dg 
Cont gO BESTT. “mega Meu en (ace ee ee eee a as 








“1. IBBOTSON BROTHERS 


AND COMPANY, LIMITED, 
GLOBE IRON AND STEEL WORKS 


SHEFFIELD. _ 


Manufacturers of 
STH. 3oF EVEEHZT PESsORIYSETIOMWw 
STEEL FORGINGS, AXLES, &c., RAILWAY SPRINGS OF ALL KINDS. 
Files (Hand Cut only), Saws, none Tools, and Patent Automatic 
entral Coupling Buffers 


A. B. Ibbotson’s Patent Steel Die and Expansion Lock Nuts, and Steel Bolts, 
Railway Fastenings, &c., &c. 


GEORGE TURTON'S PATENT WROUGHT IRON BUFFERS, 


AND PATENT COMPOUND CAST STEEL SPRINGS. {313 
—m__LONDON OFFICE: 4, WESTMINSTER CHAMBERS, VIOTORIA STREET, 8.W. 


- -- 


DIE LOCK NUT 


ruses. oo 
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" EXPANSION " 
LOOK NUT, 











LOW TIDE. 


For Ferry Traffic, to Land 
and Embark Passengers, 
Carriages, Wagons, and 
Cattle on same level as 
Pier or Quay, irrespective 


: Sa 5 : ammwe = -@ 
Oe Gate oh tree SE Gv tela a" Oa ty saws : 
eae OAR 8 aa ag! UF gece bam, Ent Me ees ' 
~ Be ae et age: 
+ 


Neither Slips or Pontoons, 
or Special Berths are re- 
quired. At a fraction of 


of the rise and fall of tide. RSS Sa RS >» ae =| = [ ee i the cost it has all the 
Also for Landing and Em- = : Bansh s aa ~ ait Wee , advantages of a Bridge, 
barking Troops, Horses, Pe oe ap ' il a - ie 1 ik " ‘Pomes “y = : ae i ™ ° “uw. aaa = Be without obstructing Navi- 
and Artillery. RS ere ae : egapcser a oer gation, 


aon 


Lae 


SHIPBUILDERS & ENGINEERS, 
RINE RIEWwW, 
SCOTLAND, 


CONSTRUCTORS. . 9 ennonruatrom, 
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HST ABLISHED 1838. 


oe 


JOHN MUSGRAVE & SONS, Ltd, 
GLOBE IRON WORKS, BOLTON, ) 
Manufacturers of the only Patent Safety Starting, Turning, or Barring Engine. 


Makers of STEAM ENGINES up to 3,000 HP. 


With Patent Automatic Cut-off Motion, Adaptable to Stamper Valves,.Slide Valves, and Corlias Vaives, 
which can also be applied to existing Engines. 


STEAM HAMMERS, 


On Condie’s principle, with Patent Valve Motions, from 34 cwt. to 25 tons. 


‘Wrought-Iron and Steel STEAM BOILERS with drilled rivet holes only. 
MILL-GEARING IN V ALL ITS BRANCHES. 


LARGE ROPE OF BtLT DRUMS UE oe 35 EFEHET DIAMtEITIE. 


BLEACHING MACHINERY. 
___ ALSO THE ONLY MODERN PLATE-GLASS MACHINE MAKERS. °*_ 


GOODFELLOW & MATTHEWS, 


(Late B. GOODFELLOW. ESTABLISHED (838.) 
EY DEI, WBAR MANORIESTE TF, 


——— MAKERS OF —— 


ROPE & WHEEL GEARING 


All Descriptions of Millwright Work. 


HIGH-CLASS STATIONARY, PUMPING, and BLOWING ENGINES, with CORLISS OR OTHER VALVE GEARS. 
IMPROVED METALLIC PISTONS AND AIR PUMP BUCKETS. 


CYLINDERS, &c,, BORED, AND VALVE FACINGS PLANED IN THEIR PLACES, WHEELS, &c., MOULDED BY PATENT MACHINERY. 
____ FLY-WHEELS. ROPH AND BHLT PULLEYS, &., TURNED TO ANY SIZE. FORGINGS OF EVERY DHSORIPTION. 10 __ 


MATHER & PLATT, 


SALFORD IRON WORKS, MANCHESTER, 


(London Representatives, Messrs. ‘LE fy" OLRICK & C0., 
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27, Leadenhal/ Street, E.C. 
— PATENIX —— 


mp RICTION CLUTCH. 


“A These Olutches are SIMPLE, DURABLE, OOMPA 
and CHEAP, are easily thrown in and out of gear, and start 
without shock when running full speed. 


A Friction Clutch 3 ft. dlamoter equals a Cone Clutch 6 ft, diameter. 








CLUTCH COUPLING. Sree tah ee 
LIBERAL TERMS TO THE TRADE. PRICES ON APPLICATION. 
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Patent SteamBoiler Co 


HENEACE STREET, BIRMINGHAM. 


Address :—“ ROOT.” 
(SOLE Bee aeg OF THE EUROPEAN | PATENTS.) 
Agents :—Mr, Connap Kar, 11, Queen Victoria Street, E.C., for London ; Ross & Wat- 
POLE avioe Quee A. Tarrar & Co., Invercargill, N.Z., for New Zealand; A. Suaw & Co. - 
: Landen eensland ; Ravonz Bros. , Birmingham , for New South Wales and Viotoria. 


PULOUS STEAM BOILER | THE “UNIVERSAL” SECTIONAL STEAM BOILER | 


a 
jy 88000 MP, nupylied to end of 1943. a Stationary purposes, on “‘ Root's” system. 4 


AUG. 15,1884) __ENGINEERING. xu : 
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—( BOOTS PATENT. b— 
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oo HP. “Root” Bolier. 
Sizea from 10 to 800 HP., and of nindified con- 
struction (but of equal strenuth) 1tos HP, Nom. 
For prior Transport, made in pieces of 250 
ra at specia! Feces, An ordinary Mechanic can 


“Universal” Roller, 
This Aida aelapensupr ed earl hasbeen recently | and WatorSpace; Rapid Circulation, Nrevention 
introduced to meet the views and requiremonta | of Incrustation,Safety, High lower, Iinpoeethillity 
of many steam users, It is aultable for weneral | of Priming, Faaily Cleaned, Durability,ac. This 


kept in stock. Boilers of any power at a few 
days’ notice. The Prices of our ROOT Boilers 
have been reduced ; Lists on r beon ree No 
accident to life or limb haa ever 





ether. Now working ina variety of situa: agalnat this Boiler. Tested to 600 =o square | application. Made in aizesfrom h to 300 HP.Nom. Boiler nay? at Janed In pace vacated hy cy tindri- 
iene lover the world and in confined poaltiona | inch with cold water, Large cu Jrums to | Attention is solicited to the advantages of this jlers of far logs power. 
underground, &, All ‘parte made to gauge and 800 Ihe, Buitable eorking pressure 160 1b. | Roller, viz.: Cheapneas, Economy, Ample Steam —e 6152 


References to the Birmiugham Corporation (1,465 horsespower); Messrs, Cochrane and Co., Middlesburoe’ (1,560 horacepuwer), 


TM Lapwoets, | sve THE PATENT STEAM BOILER CO., Head Office, 28, Heneage Street, Birmingham. 


macager and Secretary 


fH BH 


Oldham Boiler Works Company, 


LIMITED, 
AND REDUCED, 


MANOESTER EXCHANGE, (Late JOSEPH PRITCHARD & SONS). 

















Tucsdayes and Fridays, - See ee ae : 
1 to 2.80 o'clock, HSTABLISHHD 1816. 
P Pudlar. caches See 5 
MAKERS OF ALL TYPES OF e 


IRON AND STEEL. 


STEAM BOILERS, 


ON THE MOST MODERN PRINCIPLE. 
By Patent Machinery, specially adapted for Drilling, Rivetting, and Flanging. 


> EO wemEE A oe tle 








ALSO SOLE MAKERS FOR LANCASHIRE, YORKSHIRE, AND CHESHIRE, OF 


MIRFIN & NIELD'S PATENT 


COMBUSTION CHAMBERED BOILERS, 


WITH INCREASED FLUE-HEATING SURFACE. 


Works: OLDHAM, ENGLAND. 


LONDON AGENT: Mr. G. W. BLOW, 11, QUEHN VICTORIA STRHHT, B.C. un 
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a LOCOMOTIVE AND MACHINE WORKS. 


. mu ; BUILDHRS OF LOCOMOTIVE ENGINES OF ALL GAUGES 


And for every variety of service, 


PATERSON, NHW JHRSHY, 
UNITED STATES OF AMERICA, 
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Tod SMOTIVE WORKS, 


PHILADELPHIA, U.S.A, 











cat ad BURNHAM, PARRY, WILLIAMS & Oo, Proprietors. 
lagen LOCOMOTIVE: ENGINES, 

aon yee oe PASSINOER AND GOODS spend 
Pans MINE MOTIVES, NARROW GAUGE LOCOMOTIVES 


STEAM STREET CARS, &c. 


a “ALL WORE THOROUGHLY GUARANTEED. 1884 





| MANNING, "WARDLE & CO., 
BOYNE ENGINE WORKS, LEEDS, 


Have d ed and constructed one hundred various ¢ read ieee and other Locomotive es for upwards of thirty different by Hall ad age, adapted where Galeri 
curves and ascending stoop gradients maltable for or any and for burning oo ooal or yeoar bert also for special duties pedal es, Contractors, Oo ot che and ome 
Brick Worke, Quarries, Gas Worka, Ship ¥ Bugs Plan lantations, & Thoy are built Protea: Te a: emaviant ox vonaet that like parts of various classes of 
will ft difforent Engines of the same na: aad 80 eit ‘duplicates can be Senile’ ¢ on the shortest notice, Tho materials are Phe best kinds, and the Porkmanalip oa cannot be excell 
Manniwe, Warpus & Cu., having designe and models of such a great variety of Engines, are enabled to execute orders for Post a ba adapted to most requirements in # very short time. 
Locomotive Tank Engines from 8 inches to 15 inches Cylinders on Four or Six Wheels all coupled, "always in Stock or in Progress. «ss 


___ SPECIFICATIONS, PHOTOS, AND PRICES, ON APPLICATION, 


R.& W. HAWTHORN, = SE omuorre 
NEWCASTLE-ON-TYNE, : : a rf 


MANUFACTURERS OF 


LOCOMOTIVE ENGINES 


OF EVERY DESCRIPTION. 


TRAMWAY_LOGOMOTIVES. 


MAKERS. OF 
























STEAM PUMPS 


For all purposes, and of which he continues to manufacture ad far a larger 
number than any of hia imitators, 8,000 So 


“" PATENT CAM AND LEVER, 


ge Punching and Shearing Machines 
: s As used in all the principal Shipbuilding Yards (public and private) throughout the World, 
ALWAYS READY OR IN OR IN PROGRESS TO ALL SIZES. 


=F 0LOFIELD ROAD IRON WORKS, SALFORD GA 





MA NOEBRASTER. 
FOR LONDON AND DISTRICT: PRICE & BELSHAM, 52, QUEEN VICTORIA STREET, E.C.; 
FOR NEWCASTLE AND €AST COAST: £. BECKWITH & CO., BONNERSFIELD, SUNDERLAND. 





at 
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cemmanae of VARIOUS <= oe neni « 
THOMAS PECKETT (rox, watxer eco.) ATLAS ENGINE Wonks, BRISTOL. 


seelecncmacal ae ee oe & CO., LEEDS, ENGLAND, 


MANUFACTURERS OF 


Steam Cultivating Machinery — Traction Engines — Patent Compound 
Yorkshire Semi-Portable and Fixed Engines —- Semi-Portable Engines -— 
Horizontal High-Speed Stationary Engines — Hauling, Winding, and 
Pumping Engines — Patent Automatic Expansion Valve Gear and 
Governor, for ensuring Economy, Regularity, and Safety—Boilers of all types, adapted for 
every kind of fuel and countty—Steel Portable Railway, for Sugar, Cotton, and Indigo Plantations, 
Contractors’ Works, Military Depots, Workshops, Mines, Timber Yards, Agricultural Holdings, &¢.— 
Locomotives of various gauges. 3061 


a Se en eee Mesa sca 


CALCUTTA EXHIBITION, 1884, FIVE FIRST PRIZES. 

Budapest Agricultural Meeting, 1882—Two Gold Sydney Exhibition, 1880 --Three First Prizes. 
Medals and other Awards. anover Agr icultural Meeting, 1881—~Gold Medal 

Vienna Agricultural Meeting, 1882 ~~ Special and Diploma of Merit. (and other Prizes, 
_ Diploma for excellency of work. Paris Exhibition, is¢6—Grand J’ Prix, Gold Medal 
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wAND THOS. J OWITT & SONS, Scotia Steel Works, SHEFFIELD. 0: man, 


sec, BEAM ENGINE BRANDS OF STEFL AND FILES, 252 


ALL FILES OF OUR MANUFACTURE ARE ENTIRELY HAND-OUT. REeeER 
CUT THULEGRAPEIC ADDRESS: JOWITT, SHOFFIBLD, 
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LOCOMOTIV = ENGINE! MOUN TINGS 
IN BRASS, COPPER, OR CHARCOAL IRON. _ 





Engineers’ Coppersmiths, Brass ‘Founders, and Finishers 


ISAAC STOREY & SONS, 
ENOTT MILI, MANCHESTER. 


 Tewpow anp Cormamnra: Aorrre: THOMAS BAINES AND SON, 50 AND 68, QUEEN VICTORIA STREET, LONDON, E.C. 5088 





XLIV EIN AGAIN: © BAN soe . a Ss: Lin 
| Terned true and bright to'¥ iiworth’s Gauges, any 
lengthy; from: in. to 8 in, diameter, 14s, per owt, at 
Nottingham. Also Oouplings, Pulleys, Plummer 
Blocks, .Elangers, Machine-made Spur, Bevel, and 


SHAF TING 225 


H. HIND & SON, NOTTINGHAM, AND 62, BLACKFRIARS ROAD, LONDON, S.E. 


THE CLAY CROSS COMPANY, 


COAL, LIME, & IRON WORKS, CLAY CROSS, near CHESTERFIELD, 
SUPPLY Hovusse, GAS, AND STHAM COAL, 


PIG IRON, TER PI 


) Sr 7 
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GAS and WATER PIPES, and ALL CASTINGS 


In Bannection with Gas and Waterworks, Collieries, Engines, Pumps, &c. sae 
‘London Offices and Exhibition Rooms: 63, QUEEN VICTORIA STREET, E.C. (opposite Manston House Station.) Messrs. BECK & CO., Limited, Agents, 


BEO O°O., SOUTHWARK STREET, esha 


Manufacturors of Patent Girders, Rolled Joista r= Iron or Steel vere Qirders, Fitch vere, Bulb and aeons Iron, Contractors’ 
Hash 1 re-proof Floors, Cast or Wrought Iron Le ley 


















Iron, Bonding Hoops, Bolta, Rivets, Washers ered Flooring Plates, P tent Fire 
tancheons, Tanks, and. ovory description of eiliders’ Iron Wor 
Have now in their TOWN STOCK 5,000 TONS, and can antee prompt ‘de liv at lowest Market Prices. 
OS ON, NS 






TES, SECTION SHEETS, AND BOOKS FREE ON APPLICATI 
_SE ECTION OF JOISTS. 
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_ TEES. | CHANNELS. | 


SEES SPER jOF 
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THOMAS TURTON & SONS, 


MANUFACTURERS OF RAILWAY SPRINGS AND BUFF ERS, 


Files and Cast Steel of Superior Quality, Spring Steel, Shear Steel, &c. as 
SHEAF WORKS, AND SPRING WORKS, SHEFFIELD. 


LONDON OFFICES, 8, 90, CANNO CANNON N STREET, CITY CITY. PARIS DEPOT, 12, , RUE DES ARGHIVES. 60: BOSTON, TON, U.S., ey 40, KI KILBY STREE STREET. 
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—— Safety Valve Competition. 


AWARD OF THE 


a= LOO PP RIOZBi. 


ADAMS’ VALYE TRIUMPHANT! 
SYDNEY AND MELBOURNE EXHIBITIONS, 





Pattern S— For Locomotives. 
Patterns D and E are made entirely of Gun Metal. 


Pattcrn SP—For Portable Engines. 


The FASTEST SHIPS AFLOAT are 
Fitted with ADAMS’ VALVE. . 








Pattern 2EB-- For Stationary Boilers. _Pattorn Fx apr Boilers 


SPECIAL. NOTICE. 
Patterns B, 0, and D are fitted with Hand Gear for 
LIFTING VALVE and TURNING SAME UPON ITS 
SEAT to meet the requirements of the Boiler Insurance 
and Steam am Power wer Company. 


NOTE.— WHEN ORDERING, AL ALWAYS Gi GIVE THE PRESSURE fHE 
VALVE I8 REQUIRED TO BLOW OFF AT. 





Tyne and Wear Agents: GILL & WHITE, 13, Mosley St., Newcastle-on- castle-on-Tyne. 





H.M. ROYAL YACHT: the ADMIRALTY YACHT; H.M.S. 
“Tris.” “Mercury,” “Briton,” “Colossus,” “Himalaya ;” the 
“Orient,” of the Owent Line; the “ Arizona,” “Alaska,” and 
“ Oregon,” of the Guion Line; the‘ ‘Cephenolia, " “Pavonia,” 
and ¢ ‘Aurania,” of the Cunard Line; the “Pretoria” and 
-“Trojan,” of the Union Line; the “ Kinfauns Castle,” of the 
Donald Currie Line; and above one-half of the entire Steam: 
Mercantile Marine of Great Britain is now fitted with it it. 





PATTERN Por Marine Boilers. BEFORE ORDERING ELSEWHERE, WRITE FOR PRICE LISTS 
“Continental Works: Rne des Immeubles-Industriels, Paris, 





THOMAS ADAMS, Works of the “a and Bee,” MANCHESTER. 






ENGINEERING. 


UCIBLE STEEL CASTINGS 


OF SPBUOCTAL TOUGHNESS AND seca cameras 


CORPORATE 'AND TRADE MARKS. 


xO wh R, MUSHET'S SPECIAL STEEL, <0 sce 


For Lathe and Planing Tools and Drills: the Steel which requires no Hardenin and which cuts 
harder Metals wit h heavier feeds, quicker speeds, and fewer grindings than any ning, Tool Steel. 


s@” Please order either direct or through our Authorised Agents and Representatives. 


Made only by SAMUEL OSBORN & CoO., 


MANUFACTURERS OF STEEL, FILES, RAILWAY SPRINGS, FORGINGS, SHEETS, &e., &e., 
CLYDE STEEL AN D IRONWORKS, | SHEFFIELD. 


eee eee. 
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DANIEBI. ADAMSON & CO., 


Engineers and Boiler Makers, Estab. he i DUKINFIELD, near MANCHESTER. 
ORICINAL PATENTEES -_ | arenes 


oF = Over 2,200 
ane ae eaeenials duets Gatidieet <8 STEEL BOILERS 
FLANCE SEAM, (= Oo! oon 
7 = q 













UF OUR 


Now at work, at pressurea 


AND OF napa as = Be let hit Soa? 
STEEL& IRON BOILERS .«. Sree SF ae ae sie RAMIMIRAATNTHMLRRtEReRRNN Me baa Jeni pile Ae : From AOlbs. t0 250] bs. 
DRILLED — OLES bi a ae oe = ae PER SQUARE NEE 
ONLY. m And from over 20 Years old. 





INIRIN TS 


PATENT BOILER FLUID, 
For PREVEN TING and REMOVING Incrustation and Corrosion in Steam Boilers. 


L L REPORT UPON THE ‘DISINCRUSTANT MARSEILLAIS." 
ee Borough err may ry, 8, ae Ce ra sere vont angeles Btreet, wiper npntion 1hth y Bopeem ber 1876. 
Ikali Aci t is e o matter, an rious action t 
An analysla of a sample of this shows it to contain neither Free Alkali nor Ac pure Y ee a raf ; a aietion! Pes nai ae Sorecation shahchcaiae ae 


Orders and bnquiries Dp please address to THE DISI THE DISINCRUSTANT MABSETLLATS. 00,, Knowsley Works, Cheetham, Manchester. 


ne en Ss FPA TS — EO Oe — SORE - 








. FRANCIS MORTON AND CO. LIMITED. 


ESTABLISHED OVER THIRTY YEA RS. 
The system adopted by F. M, & Co, in the Construction of their Galvanised Corrugated 
Iron and Zinc Buildings combines many advantages which no other form of building can 
offer. Ata minimum cost they prov ide every required accommodation, while the von- 
struction scoures great strength and durability, together with protection against fire, 
Illustrated Catalogues and Eastimutes acnt on so red en Purchasers should 
supply full particulars of requirementa. 2565 


Wrought Iron Roof Principals, Girders, and General Wronght Iron Work, 
NAYLOR STREET IRONWORKS, LIVERPOOL. 
London Office: 9, Victoria Chambers, Victoria Street, Westminster, S. Le OPEn aaan FOR COVERING L LARGE ARRAS 
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eo WILD & CO.’S 


PATENT FLANGED FLUED BOILER. 





— ee eee Seetenelieied 


Which hasnot been equalled 
THOUSANDS of - " by any other Flued Boiler 
these BOILERS : | : in the Market, 
Are now at work, large Circulars free by Post 
numbers having been work- giving full details. 








— 





night and day for upwards ff ; "y of p 
of ten years, and with a ¥ ‘va | 
success both in = 
Safety, Economy, and 
Freedom from Repairs END VIEW. 


HAWKSLEY, WILD & Co. Patentees and Manufacturers, 
“BRIGHTSIDE BOILER AND ENGINE WORKS, SHEFFIELD. ™ 


The strength of this Flue 

and its provision for con- 

traction and expansion are 
unrivalled, 





LONGITUDINAL SECTION OF : DOUBLE: FLUED BOILER 









xiv ENGINEER iiic. As, 1g 


PRE s sSsUREZ Gav aus 









STEAM, VACUUM, AND HYDRAULIC. 


“In view of inferior imitations being brought before the Public 
in a manner misleading them, to be taken as our make, please 
note that our make bear our Trade Mark. 


# Engine Counters, Fusile Plugs, Buss's Governors, 4 
P, RPARE ER’ S SBETBDAR TRAPS. 
SCHAFFER'S NEW PATENT INJECTOR. \ : 


The most simple and reliable ever made. A month's ¢rial allowed free of charge. 


ENGINE & BOILER MOUNTINGS, ec. 


SCHAFFER, &- ER & BUDENBERG, 


MPSON'S IMPROVED. _PATEN ENGINE NDIOATOR. 








My arr aor at 


TT Tle, ny ats “S y TH, ite Ss = 


an " oo Cin, to din. diameter any tangth 188, eas one ay HANGERS, PEDESTALS, WROUGHT. Ea PTL ets eis Game Beas gcrvap emg a kplan c hey 
a J. ZATES dc OO., SHEAF WORKS HUNSLET ROAD, LEEDS. sm  * 


bh ane TRON COMPANY, Limited 


Foundry, Engineering and Boiler Works, DURHAM. 
—(= SOLE MAKERS OF =)— 


Colliery Heapsteads, Screens & Pulleys | LISHMAN AND YOUNG'S PATENT AIR 


PUMPING MACHINERY, LOCOMOTIVE ENCINES 


FOR UNDBRGROUND HAULAGE. 
Ais Hompreneing, W neing, Hach ab & Bessa Pugives | THE HASWELL MECHANICAL COAL-GETTER 
| 








of all kinds. (HALL & LOW’S PATENT), 
THE GRANGE PATENT | LEONARD WATSON’S PATENT COMBINED DIRECT 
hoy enh ene ~| STEAM & HAND STEERING GEAR. 


Steam Cranes.—Gas Plant, 
VENTILATING FANS. 
ENDLESS CHAIN PLANT. 
BORING TOOLS. Chemical WorksPlant. 


Differential Pumping Engines, 
with Lawrence & Ogle’s 
jiu = 


COMPOUND CRUSHING ROLLS 


Paar. , | ie : _STARUOARD 
TANK LOCOMOTIVES SO eee “7 oan iil poo FOR DRY OR WET COAL. 
For OOLLERIEA and IRONWORKS - , renee rerenrnmmneans EDWARDS 4908 
Hydraulic Pumps and Slipways, 


| ae ree _.____ COAL- WASHING MACHINES. _ 













































Diam, ov WATER CYLINDER win.) 23 8s & | 4 9 10 : 12 : 
Diam. OF STHAM CYLINDER...... . in. fin. in, ein, Vin. | Zin, Bin, | an | 12 ie : ‘ | : 1d in. “win. i 
Longth of Stroke ............ Ain, fin, | fin, Sin, | Zim, | 12in, | 12in, | 1gin, 24in, | 24in, 
Content, Gallas. per hour 960. 1600 | 2190 | 2040 , 3840 4860 6000 8640 11 84650 | 46360 

Price “18 | 180 


? , :: 


i) 







CUSHIONING. 


PEARN’S combination ‘x; Seed 
of the SLIDE VALVE | . 4076 ni 
and PORTS in the AUX- _ Aig an oS a 
wap rie oe ae is 4 . * sf . “ li a ‘ome 
the Simplest and most i To aa pe watt i | 
PERFECT CUSHION, 7 | “& , 7 a i ul Poh i ar 1th 7 TE a TAL rm UUut TT 3 , 
SIMPLICITY (a_i ir — Seo ia a 


AND 


DURABILITY. 


It has NO INTRICATE 
ARTS. 


3 






The Working Parts fiom: tata , my aa 7 ae 
are the same as used in ON Te | ane) thn al ‘hg, 
the ordinary STEAM | ee es a 
ENGINE. MEARNS Pup Mi a : 

It is as simple and as 
DURABLE as any Fly- 


pastiromeweoges FRANK PEARN & Co., west Po Menokester, 


Sole Agents for London and District: Messrs. A. HAACKE & Co., 21, Lime Street, Lenden, £.0. 


ol Sind and lark eee" af af MINE BOW Bt Bye BN BAW Us 


IGGOTT 


ENGINEERS & BOILER 
BIRMINGHAM. 


— ESTABLISHIIED 1822. — 








ce J 2s i 


THE “ATLAS - ” ENGINE. 





COUPLED VERTICAL ENGINES, ei ee ee 
With Link Motion for Launches or Hauling. \ _ THE OOLONIAL” ENGINE AND BOILER. 













a h Wah y ii 
Rate netE, re - Hh i Pur (VE TTERS 
THE “ATLAS” VERTIOAL ENGINE : ra i 
weer D : tQOLONIAL" ENGINE 
yrogezs AND BOILER 7 ee Ship, ioatesettves Oarriage 
= “ & Builders, and Boilermakers, 
ea ' VIZ. | 


Fixed and Portable Hydraulic 

Rivetting, Flanging, Bending, 

Forging, and Punching and 
hearing Machines, 


seein a Mg BE HYDRAULIC PRESSURE 
i, : PUMPS & ACCUMULATORS 
HYDRAULIC CRANES. 
Hydraulic Pressure Valves, Pack- 
ing Leathers and Moulds, &c. 


‘HENRY BERRY, 


CROYDON WORKS, in 


HUNSLET, LEEDS. 
ops PATANT ‘ 


Steel” and Iron Sleepers. | 
. TEN TIMES MORE ENDURABLE THAN TIMBER. 


In use upon many Rallwaya in England ; 
Pand the Colonies. ‘a 


| The first and Fag Pet ie pan inwee 43 
maya 






MANUFACTURERS OF 



































PATRIA. 











upon sag er Flat 4 is 
Ample Saree on eae tas 


Can be shifted without damage. : a, 






THE MOST SIMPLE AND PER- 
FEOT FASTENING. 
Narrow Gauge Rallway, from 16 in. to 86 in., in use 
in the Cleveland and many other Mines. 


Agricultural, Portable and Light 
Passenger Eailways put down complete with Rolling Stock. 



















.! 1 aay 
H . boty 
4 a 

in: con en aa ot na hy 


A \ a 
ee “ hes vy wf! ‘ aye : 1 
, «a pe “ (e iy faith ae CO ar ae + types a ve hi! are 
Pee nh ren sit he hes , Ce er he rn ‘ \. ey, % eer ' i a to vat data ek ESS 


tw sot 1 Poh, + ; 
wore aa re igi Al Maal t ie ta : 
‘, ican ; Ay . : vans ‘ ae , ia ok . 
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ne cae | oe: 


§) The PORTHR-OLARK PROOHSS — 
Removes the Carbonates of paime, M esia, and Iron from Hard 
‘Waters, and thus, the canses of In crustanion in Boilers and Pipes 
This Process js in use in Pa ayer Mills, Rrewerjes, Sugar Works, India-rubber and 
Telograph Works, Ice Manufactories, Mustard and Oil Mills, &. One Railway 
Company employs it for feed-wator to the oxtent of 1,000,000 gallons dally, 
and one of the London Water Companies at two of its Pumping Stations, It te 
also in use in County Asylums, Public and ae Schools, and Privato Manstona, 
Th 


e pure roter ot of the chalk walls, and muddy water of the Thames babys 
2d 


JOHN HENDERSON PORTER, PATENTEE, Be tetany 7 


2 & a, “TUDOR sSTRUET, ' BOMDON, | =1.0., furnishes the necessary P Plant. 


“JOHN MARSHALL & SONS. 


GLASGOW TUBE WORKS, GLASGOW, 


MANUFACTURERS OF 


LAPWELDED IRON BOILER TUBES 


FOR..MARINKE, STATIONARY, AND LOCOMOTIVE BOILERS, &o. 4751 


_ WROUGHT IRON AND STEEL TUBES OF EVERY DESCRIPTION. _ 





nn en ee — ae 








MANLOVE ALLIOTT FRYER &<co 


MAKERS OF ALL KINDS OF 


SUGAR MACHINERY 


NOTTINGHAM, ROUEN: & LONDON. ; 


Steam Cran. SEE Fu TURE ADVERTISEMENTS. 78 


me LOWAY & SONS. 














ENDLESS CHAIN PLANT. ~~ way 
BORING TOOLS. Chemical Works Plant. 
SAPP: PORT 


TANK LOCOMOTIVES 


For COLLERIES and TRONWORKNS - 
Hydraulic Pumps and Slipways. 


+ a ns, areal ee cape = eat ~ ae ee 


(¢ op VIBNN. A & PHILADEHUPHIA. 
Poy AND A LARGE NUMBER OF 
DIAM. oF WATER CYLINDER ‘0 2 24 , 3 33° «34 44 5 8686 (a a | _10- | re > J i Hy 
Draw. Ov SrRAM CYLINDER... | 4 tn, er a th. Oht. Tin | 7 iG. Ain ‘10In, “qin | L2in. | “Hin “Min | 16in, ! 18%n. 


‘ a 4 
ba " iRY. 


















Length of Stroky ., i Ping Man Pan Min, Qin. | Lin, Wim. Win, | 12in. 
Content, Galls, per hour peee 960 1500 2160 2940 ,3840' 4860 6000 8640’ 11590 15360 | 19440 84650 40360 
85 180 | 140 “Tas | 80 180 "a0 






nm | eee ee ee ——— |) ’ 


Pric® ooceeeeeccee cere 218 a1 24) 28 85) se “45° 60. 70 


CUSHIONING. 


PEARN’S combination 
of the SLIDE VALVE 
and PORTS in the AUX- 















4974 





ILIARY CYLINDER is — ia ch oe Ms ain , 

the Simplest and most ave 6 nt i woe a] aon x, Se 

PERFECT CUSHION. Lm 3 i | “Taal a — Rt cea eo a, 
. ib 2 roo. J ~ Lm mn ena tt) i : 





SIMPLICITY ((=—_iine Meee —s2, ai oo Feat fittings -— 


AND The terial, Working Press 


DUR ABILITY. _ Fe Bape - : | - eer . i ‘ : a‘ mm ae mens ane ? apt 


lt has NO INTRICATE a fo aera imines | it Ibg 
PARTS. ee ; - @ |. aaa Ibs 

The Working Parts ot a Oe ee ee a rere ‘CO "AT 70 Ih 
are the sume as used in ees Bee eee es 4 “ h an, 7 80 tie 
ENGINE. > cares att S PUMP E 7 
lt is as simple and as ‘© iy 4336 


DURABLE as any Fly- 


pny nae ges RANK PEARN & Co., West Bi Manches * Move Boiler 


——— 
v 
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FOR PRICES, &c., APPLY 
FRANOE, BELGIUM, & HOLLAND :— 


Mr. HENRY CHAPMAN, 
10, RUE LAFFITTE, PARIS; 
GERMANY & AUSTRIA :— 
Mr. G. DIECHMANN, 
41, BAHUHOFST, ESSEN, o/f RUHR ; 





Sole Makers & Co-Patentees 


FIELDING tj PLATT, 


UNITED STATES — 
MORGAN ENGINEERING CO., 


ALLIA MOR, oO. 
ok TO ———- 


Mr. RALPH HART TWEDDELL, 
14, DELAHAY ST., WESTMINSTER, S.W. = 


ASKHAM BROS. & WILSON, Ltd., 


Sots Manvuracrurers or LUCOP & COOK’S PATENT 


CENTRIFUGAL THE RUSSIAN NATURAL LUBRICATING OIL. Gold Medal, Paris, 1878. 
Hydro-carbo m acid, tlover wore cl 
PULVERISER, Busy nisencresohscartarset | Neves Scie 


For reduc] i 
rm eee eee N RAGOSINE & CO., 
, Se * materiale capable of being thus | MD MCP 7, IDOL LANE, LONDON, E.C 
1) , ] a, "9 
| Cement, Chemicals, Grain, Coal, 2. > 6 - And Love Lane, Quayside, Newcastle-on-Tyne, 
Colours, Phosphates, Lime, Works—BALAOHNA ond CONSTANTINOW, RUSSIA. 


fy] And other Ores, with Hapldity, Co Com fais Price Liste and full particulars on n anplioation one 


me 6=—s pleteness, and Perfect Uniform! 
pey.. The only Guaranteed Machine ie 
GOLD QUARTZ. 


Maes THE ONLY EFFICIENT PULVERISINC 
ee? = MACHINE IN THE MARKET. 


a SMUEFEINID. 








PER CAL. 








RIVETTERS 


Ship, iosronies Carnage 
Builders, and Boilermakers, 
VIZ. : 

Fixed and Portable Hydraulic 
Rivetting, Flanging, Bending. 


Forging, and Punching and 
Shearing Machines, 


HYDRAULIC PRESSURE 
PUMPS & ACCUMULATORS 


HYDRAULIC CRANES. 
Hydraulic Pressure Yalves, Pack- 
ing Leathers and Moulds, &e, 


“HENRY BERRY, 


CROYDON WORKS, 5111 


: en = 8 HUNSLET, LEEDS. 
EXTENSION OF PATENT FOR ITS GREAT MERITS. Ov'’sS PATIBUNT 


“The EJECTOR CONDENSER. » (Steel and Iron Sleepers. 


PATHIN'T. TEN MORE Ee EASLS THAN TIMBER. 


= In Be Upon mary y Hallways in England 
and the Colonies. 
The first cay only Crosa Sleeper in use 
Upon English Railways with Flat 
ttomed hails. 
Ample Bearing on Ballast. 
Can he shifted without damage. 


Always perfectly in "aaa 

















W2ENZONOD wBOLIBSZ 


Lt at i oe ui i 





THE MOST SIMPLE AND PER- 


Poin . 2 Caspmam ie 5 yin ore aeneee Not iia agp Si ot anes t08 years. FEOT FASTENING. 
Has so moving 6 tte own cost In a few months. Lnmeie 
RHEDUCHD PRICES Fee Cea Narrow Gauge Railway, from 16 in. to 80in., In use 
‘Thee Injeteey & ne Watar Lier Sar one ws. mies imple  ctfolent chase ‘aestor valelan & forcing water, in the Cleveland and Cpa other Minvs. J. 
All communications to be addressed to and full information and prices to be obtained from Agricultural Por rtable and Light Sar george 
are XR, MORTON & THOMSON, — Passenger Railways put down complete with Rolling Stock. ie 
. PARENTEES AND SOLE MANUFACTORERS, | OHARLE ~~. 
06, ‘SUOHANAN STREET, GLASGOW. § WOOD, Tees Ironworks, MIDDLESBRO’ 
AM ba cet ay, i" eis : i . a . ee 
ae i v8 ie mel oh e lee git : 4 pat ae 





ENGINEERING. 


THE HUNSLET ENGINE COMPANY, OWENS PATENT a 


Er El El] DS. 
LOCOMOTIVE 
TANK ENGINES| | Vain si 
aig ene specially adapted fo 
Kd Sranat” | igh pressures wp to 
at res aie 600 Ibs. per square 










ELECTRIC LICHT 


MACLHifah | 
BQO IN UCL 


TAITE CARLTON 


a LP ae ape yi eae Cie ea en 


Portable le Railways. 


—2<4:1.©0 CUSTOMERS USE _ 


DEGAUVILLE'S PORTABLE RAILWAY 


Awarded 25 GOLD MEDALS, and ALL FIRST PRIZES, 14 for the 
last eight years. 


[Ava 15, 1884. 


OMPRESSOR. 
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PARTICULARS AND PRICES ON APPLICATION TO 


Railway and Wagons for Sugar Plantations, Farms, Mines, Quarries, OLIVER & CO., Limited 
9 


Contractors, Ironworks, Brick and Cement Works, Docks, Harbours, 


Railway ~Lxénsions, Fortresses, Military Expeditions, Narrow Gauge 


4 Passenger Lines, and the like. 
agence ne 
FOR PRICES AND PARTICULARS ADDRES 


ROBT. von GLEHN & SONS, 7, Idol Lane, 3, LONDON i. 0 








Pe nnanedadehhdied 


AIA ERE I ere eran cemeie-emmee 


HAYWARD TYLER & CO., 


: BNGINEHBRS 
CONTRACTORS TO H. M. GOVERNMENT. 
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HYDRAULIC 
PUMPS 


ll 


ae 
Te ies mM ws A 
\" 


enh i | AND een : . 
Le aes PRESSES. = hae 
BALING PRESS. HIDE PREBB. 4980 g, Ghinney vai a Yalta 


a4 & 85, WHITECROSS STREET, LONDON. ees 





Broad Oaks Ironworks, Chesterfield. “ 
London Office: 9, NORTHUMBERLAND ST., CHARING CROSS, W.C. 





FIRE si HOT BLAST STOVES 


(U7 SEIT ww Bt’ S RPA.TIAW TZ). 


LIST OF STOVES IN WORK 
OR CONSTRUCTION. 


Stoves. pense, 
Great Britain... ... ... .. Q41 ... 7A 
Germany... ..  .. . « 88 1. 26 
Austria... wk ae ee ee 40, sd 


Luxembourg ... ... «. « 16... 8 
France .,, .. ws. ow oo 110... 36 
America ...0 4.0. oe eee 228 78 
Bolgium ... 0. 4. ue ee 48 Ow 
Japan ok ee tee ee tee Bae 
Spain ae ee 4 
BOXONY: 2s25-.utes | ea? ie - 4G 8 1 
Total... ... “705... 243 
795 STOVES IN WORK OR 
CONSTRUCTION. 








Sgtun, and Lurembuiy, , Horr ye Blegen France, 
aiesk Mh and Luxemb O€, SAUTTBR, 
eat bear Rue de uo: Bt. Tenors Paris, ng M, 6. 
ET, 83, Magenta Paris; 
aaa M. P. K PELWIEBER, Witkowitaer Risenwerks 
Direction, Witkowitsz erica, Messrs. WITHERO 
and GORDON, Pittsburgh. 
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Ave 15, 1884.) | . NGINE> ‘PING. 
ay THE CLYDE , RIVET WORKS CO.. CL CO., CLA- 
S , eke Ld -, 


TY CONTRACTORS. 




























fe 4+ Shape VERTICAL 
- oe @é6§=>. Boiler, 


— WITH QUADRANT FLUE TUBS, — 


Rivets, Railway Spikes, Screws, screw w Bolts, Wate. 
mena nape AND WORKMANDIIE. MODERATE 
Prompt Deuiveaia OF Aly Hoan axp Exrorr ORpar 6071 
ADVANTAGES: 


WH ; T E H O U S E. & C O., Compactnesa, Durability, Economical, 


=o ] y F 4 VME ba : A, Accessibje, Cheap in First Oost, 
TIPTON HALL CHAIN WO) RKS ae / f E, fs PS $ pd / Suitable for all uses, and adapted for 
| Bie SIZED BOILERS 
TIPTON, STAFFORDSHIRE. SR Pe mmc 5: 
Tllustrated Price Lists Post-free upon application to atenteer 


| RS OF CELEBRATED : J 3 | BEESLEY & SONS 








IN STOCK AND PROURKSS. 
@ cet 





se fa MANUFACTURERS OF 
OR ANE ORBERS = i i i am Mh ; Marine, Lancashire, Cornish . Rastrick, ana 
eB q a iy 7 ° e ordinary Cross Tube Vertical Boilers, 
DESPATCHED e - “ll i H | om a BS Rivottin ‘as by Mash nary —Pisstokaes Werkinasielip and 
on ca Best Materials used.—Low Quotations given.—Addreas: 
: FURNESS BOILER WORKS, «0 
INCLINE RECEIPT | BARROW-IN-FURNESS, ENCLAND. 
OF Sn a 
GHAINS. TELEGRAM. 





ALL HIGH-CLASS CHAINS ant EXPERIENCED WORKMEN, from 
SPECIALLY-PREPARED IRON, under the most careful PERSONAL SUPER. 
VISION, thus ensuring the GREATEST POSSIBLE STRENGTH, UNIFORMITY, 


This Illustration representa the teeth of a Sand Blast File, highly magnet: 








dotted outline shews the shape of the teeth before being sharpened. 
and DURABILITY, ae oe : 
exclusively by many of the Princip ways an 
aa Ni calc ae sca Marine, Locomotive, and General Engineers. 
AGENTS :— Specified in all the Indian Government 

LONDON: J. 0. 8. OGG, 13, Orutched Friars, E.0. Contracts for Files. 

MANCHESTER: O. J. BROWN, 7, Exchange Arcade. EERE saved in one hour's 

LIVERPOOL: HOLT & ADDLINGTON, § enw, : Files so treated cut much faster, actual filing will more than 
work thore freéry, aud WAAL, . Tepay extra charge for Sharpening, 





ee Tinse Files may be obtained from 
any Sheffier. Elle Manufacturer, and La 
Societe pour I‘affutage des limes, 124, Rue d’Allemange, 
Paris, by specifying on orders for Files, ““T6 ‘ite Sharpened 
by the Sand Blast.” ae 


~— THGHMAN'S PATENT NT SAND BLAST COMPANY, - SHEFFIELD. bobl 






MACHINE-MPOULDED WHEELS === 


SHAFTING PULLEYS, PLUMMER BLOCKS, 
WROUGHT IRON COLLARS, &c. 


ree Re 


ELIZA TINSLEY, Engineer and Ironfounder, 


GREAT BRIDGE, 8S STAFFORDSHIRE, — 4717 
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) THE EMPIRE LUBRICATOR COMPANY 


EMPIRE WoORRS, 
GREAT BRIDGEWATER STREET, 











ensemten ° 


nee 7 


CLAYTON & SHUTTLEWORTH, 


= End Works, Lincoln ; and 78, Lombard Street, London. 

















__MANCH ESTER. 
ES. The Royal Agricultural Society of England have en ee a 7 
awarded: every FIRST PRIZE to CLAYTON AND j 
SHUTTLEWORTH for PORTABLE and other GRAN DISON’'S 


STEAM ENGINES since 7868, and PRIZES at 
every MEETING at which they have com- 
peted since 1849. 


Steam Engines, P Portable and Fixed. (Over 21,500 Sold). 


Wood, Straw, and every kind of 


Thrashing ‘Machines. (Over 19,500 Sold). 0 

Straw, Corn & Hay Elevators. Chaff Cutters for Steam Power. : 
< 

a. 





EMPIRE LUBRIGATOR 


Which shows each drop of oil passing 

into the steam through the medium 

of a Glass Tube, and is the BEST 

APPARATUS now known for Lubrica- 
tion of 


| STEAM ENGINES, 


LAND OR MARINE. 


Grinding Mills. Saw Benches. Traction Engines, &. 
GOLD MEDAL and First Class Certi-|Gold Medals and other Prizes have 








been awarded to - a 
Exhibition, 1888-4. at all the important International | aie at Lubricators sent on approval to any 
and Colonial Exhibitione, dnoluding : ry Buus 7 part of the kingdom and references 
THE ONLY GOLD MEDAL London, 1851 & 1862; a - , given to users in all parta of the 
; 19 


inhabited world. 


eee 


FURTHER PARTICULARS ON 
APPLICATION. «708 


«awarded for Paris, 1855, 1867, & 1878; 
“POR TABLE STEAM ENGINES,| Vienna, 1857, 1866, and 1878. . 
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ENGINEERING 


MAF SHALL. SONS, & O.., a [Teron 


BRITANNM IRONWSRKS, CAINSBOROUCH, AND MARSHALS’ BUILDIMS, 79, FARRIMCDOM ROAD, LONDON, fo. | 
MAI UFACTURERS OF PORT ABLE, SEMI-PORTABL HORIZONTAL, FIXED, VERTICA | 
D TRACTION ENGINES, THRASHING, CORN GRINDING, SAWING AND 

TEA PREPARING MACHINE 


"HORIZONTAL ENGINES WITH INSIDE CRANKS 


3 7 10 HORSE POWER [NOLUSIVE. 


self-contained and fixed, ih of great st and extra and fitted elther with ‘ 
Throttle valent and Quick Bpeed Goveracen © cr our sour basen cmoats Sais Eerension Valveress, ws Ban aay ot beschenen es ati 


CALCUTTA EXHIBITION, 1884—FIVE GOLD AND THREE SILVER MEDALS. 
AMSTERDAM EXHIBITION, I883—THE DIPLOMA OF HONOUR. | 
ELECTRICAL EXHIBITION, ORYSTAL PALACE, I882--GOLD MEDAL.  - > 
MELBOURNE, I88I—HIGHEST AWARD FOR ALL EXHIBITS. FIVE GOLD MEDALS. 7 
SYDNEY EXHIBITION, 1880—-TWO SPECIAL AND FOUR FIRST PRIZES. 
PARIS EXHIBITION, I878—TWO GOLD MEDALS AND OTHER PRIZES. 
Catalogues in English, French, .German, —— or Russian free on application, 


ENGINEERS, Nag 
NEAR GLASQOW. 
2 | 
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rooney 7 PUMPING MACHINERY ERY (aM) 


os _ | The Only Gold Medal FOR ALL DUTIES. 


ay | partion la a Jo, 7 se cm © for direct-acting Steam Pumps given at Calcutta was 
: : awarded to the °. E. Co., Ld., for “THE DHANB.” 


URE MUES | UNEQUALED SIMPLICITY OF MECHANISM. 
bo For 10.000 im Use. GERTAINTY OF ACTION. 


eT en) ye Tm a 
lb oy ee aa Pd itl Li ; i BE: - pe. -Feeding and Fire Pumps, Marine Pumps, 

ae hana ls At Pumps, Artesian Well Pumps, 
aking palin Hydrati« a. “ Oondenser 


MINING PUMP with 30 in. feight Pumps, 8 
ft ns a! Sugar lantatgn o—by 36 in, Stroke. Mining Independent Air Pumps and 
Phe, Sane Nine Elms Iron Works, cnekNDON, S.W. 


fExtersiy "ER ENGINEERING CO., Limited, FILTRATION OF LARGE QUANTITIES oF c= WATER suo. 


dsa0 
PUMPS, aDILERS, STEAM HOSE, ua WO wRO'T IRON PIPE alg PUMP FITTINGS, | ror Manufacturing and Boiler-F Feeds ceding purpose, 
BUTLHER'S PATENT FRICTIONAL COUEREN 


_FOVAOMETERS, DIENGINES, CRANES, CEMENT _ 
amma ketall F 
vs sSOLE: MA Rene “oe ale 
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Ie TREAT OOVER STREET LONDON SE. a 
"MANCHEST cm 

ae Recetved the Fie ONLY LY Medal it) for Steam om Hammers vat the tthe Paris pets 0 ae 
ine Sie ere ao te rar ane gore Reger (Australia) 1800; 
od when : , 4 ; » 1876 
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EDITED BY WILLIAM H. MAW AND JAMES DREDGE 


|, @FFICES FOR ADVERTISEMENTS AND PUBLICATION, 35 & 86, BEDFORD STREET, STRAND, LONDON, W.C. 
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1} VOL. XXXVIII—No. 973, LONDON: FRIDAY, AUQUST 22, 1884. Paton... 
CONTENTS. = Steam Launches, — Messrs. Hester and En lish, |Mf%he “ Differential ” Pumping 

fe 
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YARROW and COMPANY, Poplar, London, ENGINEERS AND MILLWRIGHTS ENGINE.—DAVEY’S PATENT for 
The Proposed Harbour of Refuge at dene re prepared 60 contract for— IRON AND BRASS FOUNDERS, BOW, LONDON, E. | Draining Mines; Water ar Bupply ot Towns ; ils 


an: 
TUhustrated).. 0. cece ect eee e eae eens Rorew St amers having speeda up to twenty-six DREDGING MACHINERY. Supplying Docks; Sewage : eral 
¢ Charlotte’ ds a miles an hour, Paddle Steamers aving draughts HYDRAULIC MACHINERY. Fumping opie 
i ieanry AURA Tilust,) 173 | for bosta built abroad. nn AnerY Sonstratee |  TAND-AND MARINE STEAM ENGINES H. ., & Go. have Patterns of " Differential” Engin 
us or a . vo P rms ry eren ” 
ee veer’ Uy a eegcene DISTILLERY AND BREWERY PLANT. Ma sizes from 5 to 600-horse ded and’ have faci- 
ities for supplying very powerful Enginos and err 
at a short notice. 


Notes from the United States........666-. scenes 174 1 FLOUR AND RICE MILLS. 
team Launches, fitted with} FLOUR AND RICE MIMS. Ops LOOK 


Tho Amalgamation of Silver Ores (Z//uetrated) .. 174 

really efficient and sooemible tubular boilers. GATES, &. PUMPING MACHINERY. 
Sheaf pata reeene scenes eer nh For small steamors, steam lighters, salt, eS HUNTERS PATENT FLOATING CRANE FOR 
— sree h & iway! Fates! fs : et A ” ; and OCOOHRAN and OO., Birkenhead. See page 4. 749 __8TE ‘AM PURGE M MACHINERY. 4066 


“Nyberg! (Idustrated) o.oo ccc 176 Q team Launches in Stock.— Boiler Tubes, Iron, Steel, and 


j i 7.’ ) VOSPER . coe Broad Street, Portsmouth, 
Bessemer Blowing Engine (Jiustrated) 1G | adi en eet ee = HOMOGENOUS. 


Richard Garrett... ove Ried either | with thels Patent Silent" Engines a oF BR WIN no er Walvorhenipttie ceo PONS, 
Trips wd LAaNChOs .....- eee eeeeeeeeee es Ie Ie acl De EEE me a 
Notes from South Yorkshire ................0eee 10 ee eee ee el tees waters ubes. poseph A ird, 
Notes from Oleveland and the Northern Oounties 179 Prorrestt & Son, London, MARINE, 
AND NENGINED TRS ieee eae | \Gaale ia, STAFFORDSHIRE, 
Mr. Moon and the Brake Qaostion .............. 181 ERS. __ 457 STEAM, nuat BRipan 


Lovo! 
The Mossagories Maritimes Sie ah a 182 GF. F, | E.G. DesVi 1gnes, Chertsey, pone 46, QUEEN VioroRta STREET. bourne, ’7&&'80. For Enginecrs, Kailways, Tramways, 


COLLIERY. 
itary and Insanitary Houses ..............-- 182 ey, Builder of Rs chest a t88) BTA MANCHEST Mines, Hydraulic Work, Dredyers, &c., &¢. Special! 

na isthe Trad a ee (1Uuatrated) 184 Yachts, La’ gr & Tor pedo Boata, Tatas LARGE TUBES Quuan’ 8 CHAMBERS, 5, "MARKET BT. sound, denso, and of unoqual ed atrength, snughnon 

exue * fears ORR erine eee LAP-WELDED | = Mr. L, W. SUTCLIFFE, M.E., {and durability. Our Unhamnicred Steel Oastings, aa 

The Health Exhibition............ccsssesseeeen 185 es Sale, the Cheapest and | TO 12in. DIAM. AGEnt: 6180 | recently tested by H.M. Govt., atand 40 to 66 tona pcr 


ee Pad, inch (varying according to the hardnersand purpose 
Beat IRON STOP and SLUICE VALVES made. required) and up to 20 por cent. elongation. Can be 


thoroughly relled upon for rogularity and uniformity 
of af temper. — See Advortisement page su. _ 45S 


Gtannali s Pendulum Pumps. 


For Prices seo a Boo alternate weeks. 


steel H Hydraulic -Cylinders.— 
BESSEMEK & 00., Limited, 
SHEFFIELD. 
See Advertisoment Inat week, page 3:i 8627 


Cee 


ocomotive Tank Engines 
designed and constructed b ui 
MANNING, WARDLE, AND COMPANY, 
ne Engino Works, Leeds. 
See their Plast ustrated Advertisement, page 43. 


Locomotive | Tank Engines, 8, 


) MWAY ENGINES AND OARS. 
Built by THE FALOON ENGINE and CAR WORKS, 
Limited, Loughborough. 6206 
Seo [iustrated ted Advertisement, it, pare 1. 


STEEL | CASTINGS. | STEEL CASTINGS. 


adfield’s Steel Foundry Co., 


SHEFFIELD, GOLD Medals, Paris Yond Mel. 





Motes from the North .........sccccsececsceenes 179 





Canadian Pace Balway: Ho, XVID... 16g | Mustrated Price Lists on, applioation.—ALLEY & _) ames Russell and Sons, 


MACLELLAN, Sentinel Works, LIMITED, 
Hotes from the South-Wost........-.-.-eeeee eres 189 t d Hand CROWN TUBE WORKS, WEDNESBURY. 
Poreign and Oolonial Notes ..........0.-.0-005 189 Ct eam an an Cr YAaNes,| London Warehouse ; 108, Southwark Street, 8.E. 


OVERHEAD TRAVELLIN ES Leeds Warehouse : 6, Mark Tane, Brigrate 
" Bagineering " Patent Reoord (Jiuwtrated)...... 189 Goal) DIRECT Power he Drivin VELLING, CRANES |” _______ ~Price Lint Lists on aon application, 5001 
With a Two-page Engraving of the ENGINES OTING SRAM HOISTS, AIR COM. 

of the RAILWAY F “ KORSUB RESSORS, HYDRAUIUG PRUSGES. HYDRAULIC yp e Patent Corliss Engine 


‘ £8 AND LIFTS, DONKEY PUMPS. 
and ' NYBORG.’! ae HENRY J. COL 


eerie, rem etomranenrire 


Glasgow. — 1161 








2 sci PATENT CORLISS EAR MCN 
89, SUMNER Stews, SOUTHWARK, ‘kd ound, Kirkoaldy, N.B. These engines 
LONDON. 4897 i made reas a Beam, Oondensing, Non. on 
ensing, and Compoun ore co " 
J ohn encer and Sons, and Paper Mills, and General Engineers. Machinery 
wr STEBL WORKS aaa shippod or trucked direct from the premises, Makers of 

Oo e 
Rr . d O SPRING BUFFERS, STEEL CASTINGS, FOR- hig htfoot’s P atent Self-con- 
rancls an 0., GINGS, G8, TOOL BTREL, FILES SPRING STEEL, &o. TAINED DRY AIR REFRIGERATOR 


SIEMENS STEEL BLOOMS AND BARS. 8708 For Preserving M h, & Board Shi 
é714 Panuauayr Mansions, Victoria St., LONvow, 8.W. Sere ae poet alias , on Board § F800 
The celebrated Nine Elms Brand, established 1810, | SCF CF ead Parents A sclera 


Beriale: Loudon, 161 ; Palladelphie, wee; Perle eve. | Johnson & Fhillips, Telegraph Dennis Tennis’ Patent Straight Full- 


ENGINEERS, E CIANS, and OON- WAY HIGH-PRESSURE VALVES, for Steam, 


TRACTORS, 16, Union Court, Old Broad Stroet, E.C. 
P: ortland Cement, Works and Wharf at Chariton, 8.E. Walet, Goa Ae, Focllat suid corms. epnly to 


enuine th lied Makers of all Machinery, &c., for the complete equip- 

LDHAM CEMENT: COMPANY "er, ss ment of ‘Telegraph Cable Factories and Steamers, | aqugndon Ofior Mansion House Buildings, B.C. | 
ceeaipiion aad export.—For prices, &0., ad _____ Blectric Leads, Cables, and Garbons, fo 4782 | Fiverpool—Rangome & MAKSITALL. 172, Scotland 
80, Lime Street, London, E.0. 1786 | ~~ 


_ Nottingham—Nrw & Co., Ch: r Street. 
Rrgby Portland Cement #, KING STREET, COVENT GARDEN, W.C. iad un 
ug y ortland Cement Le Kell and Son, Litho- Leeds—W. ___Leeda—W. Harton ReTON & SON, Hunalot nalot Lane, — 5004 1C 
COMPANY. Oo execute every deseu! tion of | I WMbe Onl Only , Firs irst Awar ward for 


MANUFACTURERS OF Garemo- “lithogrs phy, + naravin DE, and and woop- wouane MACHINERY granted to 


ms or tland Cement chitentural European Exhibitors ut the Syonsy INtTansaTiONAL 
ge niles Draw oto-litho- | Ex 
Of the Greatest Strength an Reman ited ; manner, “taper Da ig, mh c Tana HIBITION, 1879-80, was awarded to 


and Lies Oement. alee ‘ie Hydra o uiee, Ground eee John M'‘Dv wall & Sons 
99 rs 

RUGBY, gi. be TN ARIRE. “ey orbs lhe Best and 1nd Cheapest Belt. Baw Mill Engineers and Wood-Working Machinista, 

Woo N Nuw Bitton ano Neweoup. 4867 ¢ Advertisement alternate weoks, Walkinshaw Foundry, Johnstone, near Glasgow. 


(idham Prothers,| same yn G Min No kai, 2 bop Sent Within 
‘Wire Works” 
O ___@TRANGEWAYS, MANC MANCHESTER. __ 6181 _J. B. GUTHRIE, 70, Bishopayate Street Within 


R. E. Crompton and Co, O kes, 
ELECTRIC LIGHT ENGINEERS, 
MANSION HOUSE BUILDINGS, E.C. 4812 LONDON AGENT FOR 


oes ee ee eee me TRE tkinson’s atent 
5-8, Clive Street, Calcutta, I sca Foundr ry an d A P ° 











Poertiand Cement, 


manufactured by 


[wed wed del Idell’s 
LfyaraulicRivetting Machines 


14, DELAHAY STREET, WESTMINSTER, 
LONDON, 8.W. 4807 


Seo Mlustrated Advortisement last woek, page 49 _ 





ihr Sterne & Co., Limited. 
ENGINERRS, 
Sole Makers of 


lerk’s Patent ' 


Qelf-G tarting 
(G4 Krsine. 
EIGHEST AWARD, 


BRITISH SECTION ELECTRICAL EXHIBITION, 
PARIS, 1881. 


GOLD MEDAL, 


CRYSTAL PALACE RLECTRICAL EXHIBITION, 
LONDON, 1882. 


Civil & Mechanical Engineers, 








Gtrong's Patent Feed-water 
LH eaters and Purifiers, 


Wirt: 
STERNE AND WAINWRIGHTS PATENTED 
IMPROVEMENTS 


~ AND Gales o tk Ga OOMP as ngin 5. 
,il0, C Street London ee ee 
agate r aa witches, Crossings, 
suentenles ieee Oranes <a 5054 
Wogons, tanks, Hg inet, Bollers, Graces, | 8% QUEEN VICTORIA STREET, LONDON, E.0._ 


[Overt 000 i agile Bees NET POET Nom 4187 Freld's Patent Boilers and 


ORK, ___10, BUSH LANE, CANON STREET, E.O. __bEWis one eo. ae a 
& 6 

. sing 25 ‘to 75 7, lens G3 Gi team Boilers, See Illustrated Advertisement, page 24, 
Ready for Delivery. Geer -e Russell & Co,, 

EERS and apa ad trerie pt 


rake HP than i J. GALLOWAY & SONS, Manchester 
Ww. always keep « largo stook of “\Gattowar” and | ACPHA STEAM ORANK aud ENGINE WORKS, 
S-urxo” Bollers *Two-rlarmp” Bollors ready for diapatch. 5060 MOTHERWELL, nosr GLASGOW 


A® other Fipeize. W illans’. Pat Patent Com mpound ___ SILVER MEDAL, PARIS, 1867. 4921 
Ott Patent Self-Starter, tet dete ae so CQ team Hammers.— 


ond yeast 1 @, may Dow geeng WiLLANE & ROBINSON ~—_ 








Emery Wheels. 
Ry2ey Machines, 





Spiral Springs, 
The Crown Iron Works, GLASGOW, 
The Crown Iron Worka (Hollinwood), MAN. 
CHESTER. 






Pg 


s Patent Hammors 
REORIVED T a ey PRIZE MEDAL 


PARIS 1 
More than 1600 made. 
















10, Victoria Chambers, WESTMINSTER, 


Sheds, Buildi 





[ra Hoof 


pres. Di ’ special Hammes Hasse’ Hammer, | City Office and Show Rooms, 40, CANN 
nares icy Sout vertanoa caltora 4 6, MASSEY Peet ee eerEe = STREET, E.C. 
ae neon ico nao Birmingham Depét : 2, Corporation Street, 


coos | ' 40, Rue Lafitte, PARIS. 
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nternational Inventions SERDENS TOE GAehOUDar: Marine Boiler Makers’ Under Partnership Required, in a 
EXHIBITION, London, 1885. The Directors of the PRESTON GAS COMPANY are Foreman,—An UNDER FOREMAN or ASSIS- Firm of Country geet fe aod Engineers, 
a me 


by a tieman ha: foreign 
Sone and wots valoab iar poke cue have 
care of Jom W. Peete On Old Broad Street, 


ae is venreD the — aah? pererunect 
of Messrs, Mavupauar, Sons, Freup ndon an 
East Greenwich. Applications must be addressed to 


Division I., INVENTIONS. Division IL, MUSIC. prepared to receive = 
(['enders for the Erection of a 


Patron : 
HER MAJESTY THE QUEEN. TELESOOPIO GASHOLDER, about 150 ft diam. 


President : Sealod Tenders, endorsed ‘Tander for Gaesholder,” | Fintp, Lam ast state noe, | B.C, 
H.R. THE PRINCE OF WALES, K.G. | and addressed to the Chairman of the Company, must | and where seat iclry pel ts ne appeal ene ee eae Ee eeneemnnee LL 
Applications to Exhibit must be made on Printed be delivered on or before Wednesday, the 10th | recent testimonials as to billy and cha yr. Onl ivi En ineer, 20 ears’ ro- 
Beptember next. Pl i hata g ’ y 
Forts, which will be supplicd on application to the a real Offic - the: anc in gag may be knowledge fessional and commercial experience, desires to 
SECRETARY, International Inventions Exhibition nath | undersigned after the | need apply ; also some experienc 0: work will | Jom a all-established co tion, or "dt ke up 


f 
South Kensington, 5.W. These must be filled up and | 24th Inst. 1| be expected. If eatisfactory on trial, Messrs. M. 8. & F. bona 


G67 
Gas Office, Presto HENRY GREEN, . Ade business having remunerative — 
roturned on oF before the let October, 1884. —G 688 Sth’A "884, EE ane ewe se _ of removal of family to Pe Address, M.I.C.E., 7. Little Queen Street, 8.W. G 685 
(wen s College, Manchester | riz sourHERn MaHRATTA RAILWAY om. | AMdlation, 17 Btrest, Manchester, © @ 707 atent A —An E 
(VICTORIA UNIVERSITY), ENGINEERING PANY, LIMITED. dl Avail P ge n 2x- 
COURSE, A detailed Syllabus of the COMPLETE icons anted Immediately, a Good perienced Engineer WANTS » GENTLEMAN 


thoroughly acquainted with Patent Laws, to start 
Patent” ayeie: Consulting te nd 


COURSE in ENGINEERING will be forwarded on | The Board of Directors of the Southern Mahratta DRAUGHTSMAN, socustoined to Engineers, '‘&o. First- 
class references exchanged.—Address, H. K., Ofioea re 


nh gt The noxt Session COMMENCES on the} Hailway Company, Limited, are p to receive | hydraulic cotton presses. — Address, HYDRAULIO, 
7th OCTOBER, oh f care of W. H. Burt & Bon, Advortising Ace 


G 727 
J. HOLME NICHOLSON, Registrar. I lenders for the pply OT | wanchester. 08 
ag IRON UNDERFRAMES, UNDER E and 


a 3 N 
ing’s College, London. — | popy monwork and FITTINGS for First, Beoond, | PYraveller Wanted for L 
= « ? ? or O O 

K DEPARTMENT of ENGINEERING and | 894 Third Claes Carriages, Composite Carriages, Horse with knowledge of ted d tool ond ae 
APPLIED SCIENCES.—NEW STUDENTS will be ad- | Boxes, and Brake Vane, ‘as per Specification and | with connection amongst consumers —Btate experienc 
initted on TUESDAY, 80th Soptember. Drawings to be seen at this Office. Tenders are to be and terms to G 712, 0 it eae SS ana png 
The Coursoof Study provides practical education for | delivered in sealed envelopes, addressed to the | Bearoed Street. Strand London WO a at 
anted,an Agent in London, 


To Civil Engineers in practice. 

—The undersigned INVITE OONFIDENTIAL 

COMMUNICATIONS from Firms, or Gentlemen of 

standing and repute, who are open to admit qualified 
eo My ey sell outright. 

architecture, telography, and the highor branches of not later than Twolve o'clock, af noon, on reer Pal pea Pre 











For the P tus app Vv, personally or by .| The Company is not bound to accept the lowest or to REPRESENT a general enginoering bouse _ 
card, toJ, W, CUNNINGHAM, Eeq., Secretary. G 701 | Ny Tender. In Bonend. re: stating experience, age and WANTED, &c. 


terms, to G 708 ces Of ENGINESRING, 85 and 
Bedford Street, Strand, London, W.C. G 18 


ists of Berths Vacant or 


WANTED. Seo ‘ENGINEERING REVIEW,” 
weekly 1d.—E. & F. N. SPON, 16, Charing Cross. 
London ; or of all News Agents. : 6988 


rs 4 ks 


a Mason Collen.” By order of the Board 
[ihe ason College, 1r-| Secretary's Office, _ EDW. Z, THORNTON, 
MINGHAM 81, Lombard Street, E.C., Seoretary. 
SESSION 1884—1888. .. , Sth August, 1884, 866 
—_— SOUTH I 
FAOULTIES OF SCIENCE AND ARTS. ease al 


ee The South Indian Hailway Com pare 
THE Ae MITTEE eo ua ee ladies sa alg 
EXT. 

AU depariments of the Colleye are open to both | lenders for the Supply of 
seven on the same terms, Special arrangements are LOOOMOTIVE and ENGINEERIN ORES 
made for the convenience of ladies. comprising : Lowmoor Plates, Steel Oranks, Indla- 

Sylabuses containing full information ag to Ad- | rubber Suction Pipes, Crucible Cast Steel Tyres, Buffer 
miasion of Students, Courses of Instruction, Fees, | Springs, Leather Delive ; Pipes, Copper Pipes, Gal- 
Entranco and othor Scholaishi &., will bo forward vanised Wrought Iron Pipos, Screwing Apparatus, 
on application to GEO. H. MORLEY, Secretary. G 676 | and Carpenters’ and Fitters’ Tools, 

: conte ee ys Ty Specifioations and Forns of Tender may bo obtained 
niversity College, Bristol. | a the company's Offices , 
ee Tenders, addrossed to the Chairman and Directors 


Wanted, Second-hand 


PORTABLE STEAM ORANE, with about 
48 ft, Jib, with slewing motion, to lift about 7 to 10 
owt.—F, ALLCHIN, LINNELL& CO., Victorla Works, 
Lewos, G 69n 


gents Wanted, to push First- 
class MACHINERY OILS commanding a large 


and successful sale. Liberal commission.—Address 
BOX 201, Post Office, Liverpool. 6284 


ists of Machinery Wanted or 


on SALE. See ‘ENGINEERING REVIEW,” 
weekly 1d.—E. & F. N. SPON, 16, Charing Cross, 
London ; or of all News Agente. 6262 








eet. 
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SITUATIONS WANTED, 
Foreman or Assistant Man- 


AGEK. — RK-ENGAGEMENT WANTED with 
agricultural general engineer or millwright, or 
charge of out-door workmen or machinery ; would 
work if required; good reference and testimonials; 
low salary.—Addross, )’., 4, 8t. John’s Villas, Southall, 
Middlesex. G 723 





ee eee nena ontarestranevenatinmaed 





ENGINEERING DEPARTMENT. of the South Indian Railway Company, and marked : s : ae 
Zeecee: “Tender for Locomotive Stores," iit be left with irst-C ass Marine En ineer, FOR SALE. 
Proressorn H. 8. HELE SHAW. the underaigned not later than Twelve o'clock noon with ten years’ locomotive and marine engine 


ae of Tuesday, the 2nd day of September, 1884. 
The SESSION 1884-8), BEGINS on OCTOBER 7th, | The Company is not bound to accept the lowest or 
Tho Dopartment of Engineering includes separato | 2ny Tender. 
oourees for thoav intending to become Civil, Mechanical charye of Ten Shillings (which will not be re- 


building, and five yearsat sea, WISHES for MANAGE- 
MENT of Works, either at homo or abroad.—Address, 
J. D. B., Offices of Engineering. G 687 


Gentleman having a 


For Sale, One Pair of 


Compound Surface Condensing 
MARINE ENGINES AND BOILER, 


or Elentrin Knginoors, or Burveyors or Architects, turned) will be meee pal psa of the Specifloation. 130 HP. Nominal. 5200 
udents in Mechanical Engineering who stud r ? y order . thorough knowledge of the design - laago 

d a a re mipter months at ne Colloge, can anentt vue 8 rity St HEN Walanarin, Diet ‘é struction and work lng of the Blemers: or ale et Ne ILROUE 2s Marines pO ee 
the reat.o! tho year in the workshops and offices of acco " anaging Director. { huating plant for th ufact fi ; 
variouu firma In'and near Bristol, __ London, 20th August, 1884, G 788 OPEN for an ENGAGEMENT. lea, phetiptoren see Pay or Sale, Lar gest Stock in 


England, Engincers’ Machine Tools, Steam 
all slnss, West eiaterinia end Goriteatn New once 
° ma’ and workma' oO ’ 
send for stock list.-4GOTT BROTHERS. Halifax. 


HOI 


Fo Sale, 9 in. Double Cylin- 


der PORTABLE ENGINE, by Olayton and 
Shuttleworth, in good condition ; being tee by 
larger engine.—Apply to STRACHAN & CO., Frome 
H 1 Mills, | Stroud, oucestershire. 5282 


Lee emeemanaateeanel IS A RT 


kes Sale,Two Galloway Boilers 


(nearly new) cach 22ft. by 7ft., with stecl 
{urnaccs and Bowling hoops, and fitted with all 
necessary ple c.—Address W & J. GALLO- 
WAY & SONS, Manchester, or CHARLEa Rovant, 
h4, Cannon Street, London, E.C. G 720 


ror Sale, being superseded by 

{ high r of High Pressure 
Gondenmay STEAM ENGINE Cylinders, 26 in. 
diam., 8 ft. 6in. stroke, with cold water pump for 
same.—Can be seen at work at the Manufactory of the 


LONDON PORTLAND CEMENT O0., Ltd., Northflect, 
Kent, to whom enquiries may be addromed. G 634 


Ue Immediate Sale,e Bargain, 


the LEASE of Workshops in central position in 
London, containing 2000 acer feet of floor space, 


chemist, and can give the best of references,—Addroas, 
8 89, Offices of ENainswnina, 85 & 86, Bodford Street, 
Strand, London, W.C. G 


re VTA OY geet t aR aor 


669 

A Assoc. M. Inst. C.E., and 
M. Inet. M.E., with degree of Master in En- 
rincering (Honora), is OPEN to KNGAGEMENT, Has 
had largo oxperience in the design and exccution of 
docks, bridges, hydraulio and general enginvering 
work.—Addreas, M. N., Brown’s Advertising Office, 
Tothill Street, Weatininster. __.@ 710 
N aval Architect (Momb. Inst. 
Nav. Arch.) is OPEN for APPOINTMENT. 

Great practical and theorotical experience ; first-clags 
reforences.—Addreas, N. A., Offices of ENGInERRING, 
85 & 36, Bedford Strect, Strand, London, W.C. G 725 


Vituation Wanted, by a Good 


Leveller, Surveyor, and Draughtsman, aged 19, 
with an engineer, surveyor, or contractor ; moderate 
salary.—R., care of Hunsart, 67, Strand, W.C. G709 


ny ne ave aan eect 


oung Man, well Educated, 


Certificated, with three years in marine worka, 
WISHES to ENTER a good C.E.’s office ; mines, rail- 
ways, or docks preferred.—Address, G 698, Offices of 
ENGINEBRING. G 698 


A Young Engineer desires 


Burveying and Fieldwork occupy a prominent place 
m the ai Enelnecring Cores: ang ae Buminiay VALEDONIAD BAUMAN: 

erm, and arrangements havo been made with lead- | con TRA 
ing Civil Enyinvcrs and Arohitects for the entry into ee oF he " ape BHED, &., AT 
thelr ofticus of Studentsa who have passed through ie 


the respective courses. - 
Information with regard to the lodyin Me dents ‘The Directors of tho sara Railway aro prepared 


van be obtained on application. . 
Calendar, contalnin tion, price wv. by | /PYenders for Executing under 
ee ee ror peotua and further information our Contract the whole work required in the 
erection of a new Kugine Shed, &c., at Dundev (West) 
ALFRED FE. STOCK, G 726! station, including oxcavation, magon and brickwork, 
Registrar and Secrotary. oincr, plumber, slater, plastor, and cast and wrought- 
Ro ESTE ous | iron work. The shed will be about 286 feot long, and 
THNDBRS. 131 feet wido, and there will be about 60 tons of cast 

and 70 tons of wrought-iron work. 

TO ENGINEERS, IRONFOUNDERS, &c. Drawings may be secon at the Office of Mr. Burs, 
—_——— Resident Knginoor, Northern Division, Caledonian 
SOMERSET EAST, SOUTH AFRICA, WATER | Railway, Perth, on and aftor Friday, the 22nd ourt., 
SUPPLY, where copies of the Specification and duplicate sche- 
Tho Municipal Council of Someract East, Cape Colony, | dule of Measurements may bo obtained on payment of 
require Ono Guinea. A oopy of the Drawings and Specifi- 


. cation may also bo seon at the Engineer's Office, 
| | enders for the Sup ly and Buchanan Btreet Station, Glasgow, and at the Com- 
DELIVERY tn England of about 400 tona of | pany’s West Station, Dundee. 
atraight PIFES (0 in. to 3in. diametor), and apcecial Sealed Tondors, addressed to the undorsigned, and 
OASTINGS, and of a number of Sluice and Air Valves, | marked ‘'Tender for Engine Shed, &o., Dundee,” must 
Hydrants, and Fittinga. be lodged with him on or boforo Monday, the 1st 
he Speolfitation and Drawing may be seen at tho | proximo. 
Standard Bank of South Africa, Clement's Lance, F.0., | The Directors do not bind themselves to accept the 
betwoon Eleven and Two, on and aftor Monday, August | lowest or any Tonder. 


~~ 







18th, and coples of the Specification and Form of ARCH. GIBSON, Secretary. RE-ENGAGEMENT as DRAUGHTSMAN in | offices, &0., with 6 HE. Portable Steam Enginc, 

Tender oun bv obtained there on payment of Half-a- | Caledonian Railway Company's Otticos. G 719 ne phat tig iris abit at home or abroad: rsarrbat nad eundry Dee OO ea eed one German 
peared =n eet 5 noniale,—— . A, me ’ 

Guinea. TO IRONMASTERS, BROKERS AND OTHERS. ot Euenuaarra. 1640 mat ’ | patent connected with electric lighting. Owner retiring 


pain ae mre he Soe on the ones 

“Tender for Pipes, &o., Somerset Kast,” and ad- ets 

dreseod te Kosket Stewart, Esq., Standard Bank of he Oakerthorpe Iron Works 

South Afrioa, Clement's Lane, EO. must bo delivered FOR SALE BY TENDER.—The i 

not lator than noon on September 6th, 1884. E ‘th h .— these wor : com- 
Mr. Stowart haa power to accept Tenders, and enter | Prise two blast gin with hot air stoves, blowing 

into Contracts on behalf of the Municipal Counoll, ongine, ateam boilers, with the necessary substantially 
Tenders for the Pipes and Specials, or for the Valves | erected buildings, loco, shed, weigh houses and 

and Fittings, will be considered, as woll as Tenders for machines; sidings on the Main Midland Lino, eleven 

, milos from Derby ; never failing supply of water ; raw 


esos chine ES abaaes of any Tender will be material and labour plontiful and cheap ; tho necessary 
given not later than Octobor 1st, 1886. fixed and loose plant are included. Owing to tho 
Tho lowest or any Tender will not necessarily be | 2esth of proprictor, the entire works are FOR SALE, 
accented G 705 | nd having been lately thoroughly overhauled and put 
BOP sy ess lage ee ean Ses ppd ee EO good order, can be set to work quickly if desired. 
TO BUILDERS, CONTRACTORS, AND OTHERS. | A vory low figure will be accepted to close the estate. 
. —Ful) particulars and orders to viow may be obtained 
The Metropolitan Board of Works will moet at the] upon application to Meesrs. WHEATLEY KIRK, 
Office of the Hoard, Spring Gardena, 8.W, on Friday, | PRICE and GOULTY, 52, Queen Victoria Street, 
the Srd day of October, 1884, at Twelve o'clock at | London, E.C. G 713 
noon precisely, and will then be prepared to open SIE 


[lenders by Parties who ma APPOINTMENTS OPEN. 
be willing to CONTRACT for the RE-BUILDING ae : os 
of the BUPERSTRUCTURE and the STRENGTHEN. fae ivil Service Commission 


Offloes of Exarnnmnina, 35 & 86, Bedford Street, Strand 
London, W.C. G 721 


Pill ok een gO ar 
[Xo Engineers, &c. — General 

and Detail Drawings, Quantitios, &c., carefully 
worked out from own designs or sketches, Tracings 
neatly executed. Terms moderate.—Address G 739 
Offices of Exarymwnixc, Bedford St., Strand. @ 789 


An Engineer going to New 
Zealand, is OPEN to AGENOIES for Machinery, 
Boilers, Forgings, Castings, &c.—No. 92, KEI 

and 00., A vertising Agents, 65, George Street, 
Edinburgh. a 9 068 
aris. — Commission Agent 


DESIRES to REPRESENT ono or two more 


from business. Capital opportunity and premises for 
establishing a London branch of # country business, 
or manufacturing business combined with electric 
light station.—For further partioulars apply, by iy . 
to Megsrs. Pattison, Wide, Guansy anp Kina, Solici- 
tors, Mansion House Chambers E.C., or to WHEATLEY 
Kirx, Paice amp Gouxrr, 62, Queen Victoria Street 
London, E.O, G ead 
8, 


peels ha mRaNpneaet 
TO CONTRACTORS, HARBOUR BOARDS, &c. 


ies Sale,at Wicklow Harbour 


Works, an 8-ton Russell Self-Propelling Steam 
Derrick Crane, with 60 ft. jib. ; 10-ton eron ditto, 
with 72 ft, jib; Priestman Steam Travelling Crane, 
for “B"” size grab; two ally strong Priost- 
man Grabe; Punching and §& Machine : 
First-class Houses (steel or hardware); Englishman, | Chaplins’ Locomotive j several large iron Skips j 
fivo years in Paris; best referonces.— A. B., 187, | sevoral tons 6 in. by 6 in. Angle and Tee-Iron; 4 
Boulevard Magenta. G 706 | tons Steel Ralls; large quan sound sawn Pitch 
on rr __.. | Pine; three good ger bry one gpecially good rec- 
tangular on which Priestman Crane works,— 
Apply to JOHN JACKSON, Harbour Works, Wicklow 
Ireland ; or 9, Victoria Chambers, Westminster. 5123 


Fror Immediate Sale, at low 
prices for 


BOOND-HAND, 
LANCASHIRE BOT 18 ft. 8 in. by 7 ft. diameter. 
A Dosen HORIZONTAL ENGINES, with cylindors 
from 8 in, to 10 in, diameter. 

















ING of HAMMERSMITH RRIDGE, and also for | : 

constructing a Temporary Timber Bridge for the ae RELIMINARY EXAMINATION, 

accommodation of the trafic during the closing of the ASSISTANT to Barve or’s Office of Works 
seemarient Serious. Partica estrous aubimnit a Technical training and quall- 
endors may, upon the payment of £6, obtain a Copy Ae 

of the Moray inca, apecitention, Form of Tendor, weed Tho dato spocified is the latest at which applications 


tieulars on application to the Engi can be received. Thoy must be made on Forms to be 
Serae ak the Office: Spring, Garden, toe of the | Gbtained, with particulars, from the SECRETARY, 


Partnership.— Wanted, a 


GENTLEMAN TAKE tho SHARE of an 
outgoing partner in an established firm of agricultural, 
steam ploughing, threshing, and hauling machinery 
proprietors; the fullost inv tion permitted, and 
references ce and req ; krowledge of the 


hours of Nine am. aud Four p.m. (or on Saturdays Civil Service Commission, London, B.W. 6g6 | business not actually necessary.—Principals or thelr} veRMGAL GROSS TUBE BOILER, 7 ft, 6 in. by 


licito eed waA.J., at , 
oye apa ale ait 
artnership.— Wanted an En- 


GINEER, some Capital, to take a share in 
a Now Valve Gear, and 


betwoon the hours of Nine a.m: and Two p.m.) until . : — 
Thureday, the 2nd day of Ootober, 1844. The Teadera t 18 intended to Ap oint 


which must. be on the form supplied from this Office, PROFESSORS of M LLURGY and of ME- 
and addressed to the Clerk of the Board, are to be | CHANICAL ENGINEERING in the Technical School 
delivered at. the Office before Four o’olook on tho last- | in connection with FIRTH COLLEGE, Sheffield. The 
inentioned day, and no Tender will bo rocoived aftor | remuneration will depend on the qualifications of the 


8 ft. Sin. diameter. 
Tans Pig tray VE, 4 wheels coupled, cylinders 
+ a on OBE, CHAPLI Deb Whitworth. 
RAIL STRAIGE ‘ENING MACHINE, with engine 













that hour. The parties tendering must be in attend- | applicants, but will In no cage be loss than £800 per out,— Address, VALVE attach 

unco mee tho Board = Svelve Glock on the da enum, t uther with : portion of pi ieee a 35 & 86, Bedford Street, Strand, London, W.0._G 78 ay TEE 

appointed for opening Tenders, and any Tender which | a ratory fees.—For further particulars a d P ith CNT & JER, DY Bahie 

i. nok fully filled up in every particular will bo] the REGIS R, to whom applications, stating OX« ante r) a, artner ? wi ee scott SB: GA bs ING LS de an 

refeoted. perience and ifications must be sent, with the about £3900 or 0 fo 10 ton RAILWAY WEIGRING MACHINE. | 

: He Board blll bind themselves to accept the | names of at loast three referees, before 20th ber, | manager of « stnall engin h, a Pe mA VOR % eee Sin, ta. ey sy tinder: 

Owest or any er. * ' a, G. t cole SE | Cees OOS OF OO Se 
J. KR, WAKEFIELD, Clerk of the Board. ENBOR DRURY, Registrar. ore oa , ; Deg A I bad MOM napa te 1a at 

Spring Gardens, 8.W., 0th August, 1684, G78} Firth College, Sheffield. G 704). > WW eT Rane clone | Sees ha a VE 





— 


Aue. 22, 1884. 





= Lowesmoor Engineerin 
pea as ay ROOF and BOILER WOR 


in gin. "a Ended Punch and Shear. id us Worsdetl, ian as Se ee 
tore 8688 ATENT ACT, 1888. By W. LLOYD WISE | Yarrow, ee te ae ae oe 
Wave abe Sprabeed yards, to he LET or SOLD. do. ae. of Linooln's ap Fields, ora ember of Council of Betewun 3.1 3. ¥, Bn Km. Ye. ae 
pier ay vgs ga and Colonial Governments, in. Douhle Ended Punch and Shear, e Institute of Patent Agenta Inst. M.E., M. Iron | Helitho 
for past ten in. do. with Angle Iron Shear, and Stoel Inst., Assoc. I OE,” ‘Assoo. Inst. N.A, | Belltho. Tb. 
80 HP. Bagine pte Cernish Boller and Plant, at in. do. with Anyio Iron Shear, Reprin ted ees peal econa 8 Folthe: Soe ie. a Aide 
valuation, includes complete Hydraulic, Riveting, Bar ioe Shear to cut 2 in. square or din. by 1in.| London: Offices of Exammsnma, 85 & 86, Bedford | Denny. 1. Bu), 
Punching, Planing Drilling, and Turni Machin thick Street, , Strand, Ww. 0. 47 Dennen: BD, ps ae 
Oran Midland and Great Sweater Lines tag Bending Machine : Me mie with wa | frame. | ~~ ma | Kwart, Mies ee 
0. 


















ENGINEERING. 


| Machine Tools on Sale.— 
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Just Published, prico Sa , cloth, BvO. 
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5 
into Works, and Canal communication. — App’ o, 0. GREENE Lee ha : 
FRANCIS SPOONER, Henwick, Worcester. on Ro. do. a do: do. ow to ly for a British Harvey, Hi N., Re. f 
‘ ared Pills Oh in. f ; PATENT under the Patents Act, 1889. A | Lawrence, Kwin, aq f 
Epgineerin W orks for Sale ga eros Pillar Drill, 24 in. Spindle tor 80 in. ance ce tha, anton ded vacant tau. c By THOS. Markham, ¢ ‘nates, a 5 
London; %0 be disposed of owing to a| Double Geared Pillar Drill, 2 in. Spindle for 80 in. | WILKINS, C.K. Hawlings, Wo. ra. , 
diseelution of partnership ; fitted up with first-claes diameter. Published by C. GILBERT, Officos of EnGingenrtna, | Hobartes, Lor. : KO 
modern tmachin hery nae gals j convenient eftuated Wheel Cutting Machine, to cut wheels up to7 ft, | 85 & 86, Bedford Street, Strand, London, W.0, 6267 Park, dainon ‘ Kay. 2 14 
near the Oity.— EL wi diameter, 10 in. broad Highland It & Dep: ; 
House, New road Breet, G 786 a in, Sorawving Maghine, to screw at once up. Dig se Review (Man-| sie‘. ie Locomnt Se ee 
do 0 HESTER); published woekly; price One | Brgy 1 (Promised) . He 
Nn Sale, One Pair Vertical Te aa and Pee on aloo, G 621 Penny. —F, & F.N. ‘aR ON, 16, Charing Cross, London: Bullion, We EBay, + : , 4 
PRANCES BE ERRY & owerby Bridge, England. | oy of ‘all News Agenta. 5262 | Cory & Mona, Menats, J > $3 0 
OIL as, a0 fb Indloayne. Fe 520 pores hl oles Fela nn renner | Lloyd, Wm. H., Kaq (promise 3.2 0 
ERS soon ‘00 a Price 2d.; by post 24d. Lair Bros, Mosars. .. te 14 0 
the LANGAS ink OGTION SPINNING » Di, AUCTION SALES. Smalth, GF Ee y 30 
a 
Beals se den Wrage Brana. ea a een ot Anais oka mre | weer sae a: 
° pa: ’ A Wed, Bag, ae: 
as Engine Patents. — F or TiAl 8, and COLLIERY an S| al ms. See Monday's issue of THE BAZAAR, hina via 22 0 
ak ch also contains many othor intereating articles, | Andotwon, George, Rag. 2200 
Pate poor ee pe ee ne bac ebe ag Ee tar Notilnghan: and hundreds of announcementa of all kinds of Pro. | Armstrong, . nl re i 
En aba 1 UP. pbs Pa : aaeni. Werking. A ddcen, M r. Thomas Whitehead will perty for Kxchango, Wanted, or for Sale by Private Barnant. 11 eo ee a2 8 
GAB ENGINE, care of Lun & NiG#TINGALE, Advertising BELL BY AUCTION, on the above dates, at | Perum. Price 20 4 At aie as A oe. a oo 
nts, Liverpool. 697 pa foun v eee. ri roclvely, at the Engineering —OMee, 170, oe ae Cohen & Co , ce a 230 
it orks ocus Street, Nottingham, the following | ass. — SETS Cornish, Th kag oe ae 
4{) HP. Nom. Semi-Portable | Machinery, &o, to: 81 lathes, 4 In, to S8in. centres; MISORLLANEOUS. eee ae 
° ie n is - 
ENGINE and BOILER combined, 1¢ in. (ny nachinen, rt Pin to Y iy ‘stroke; 3 "3 * slotting are ee 
cylinders, 20 in. stroke, with sree motion, Pump | machines, 10 drilling machines, 2 slot drilling ma- artrid nd Cooper 192, Maton, Jobn, Kat. a0 
and Anjostor bk gdabe J reseure, 120 Ib.; new; in| chines, 12 screwing machines, 6 boring machines and P riage & per, Field, Regus, Fe a ou 0 
etock ; price £65.—THOMAS PEOKETT, late Fox, self noting bars, 4steam hammors; punching, shearing FLEET Oger: LONDON, Wholesale, aind| Goete tka ia: i 22 0 
WALKER & Co., Atlas Engine Works, Bristol. — G@714 | and plate- “bending machines, 4 saw benches, 3 band | Retall Manufacturing Stationers. Tracing: Lb dered eee 's Mosary , 8 cee Foundry Company Z rae 
° saws, 8 tenoning machines; mortising, timber-boring, | Tracing Paper, Drawing Paper, Bectiona! Holman, John, Kay, ay 0 
Horabeam P lank, all thick- | and wheel-mak ng madhnoe 22 miil, colliery, port- | Mounted Papers, Contam ee Pencils, Pens. do Holden, James, 22 0 
nosses, dry ; ‘ec rcantad Sn lish growth ; vory | bloand other steam engines ; ‘6 ateam boilers, w winding &o., at reduced prices. Samples and prices free. 4941 Jouss, D. sta = ae 
large stock ; og out to any patéern at m oderate onus au Pe pulle ao Burleigh — drills ; i — tae mony Richard, ir a pe 
pegs 3. 264, ‘Waterloo Bridge Rosa, | steam hydraulic, and other sranes, 6 steam and other (Jeorge H. | Firth, Engineer | Rivinsten, w., ta. 220 
a opus 24 Lene rienced Beh tee Rape lida =~ Pah eet eainae Tools Pieoe Hall vanes fh ape Morgan Crucible’ aye nyany, mac. =o ; 
chines ; abou urn ulleya; screwin le; | Englan ner, Tools, ge an quis re) u rt 3 
16 HP. Portable Steam steel tools, chain lifting jacks and blocks, &o ig °* | all kinds for neers, Contractors, Manufacturers, hae bers te * a 
ENGINE, high class Erp with or without link arial dah cats Se of the AUCTIONEER, Bew &o, Clerk’s Gaa tea Engines. bled Riches, T. H., u 9 0 
etn eg ea ereaM ENOINE, eh | See ei eee Spee pcr oy ee rae 
terms. hil sn y & Farmer, Mears, a8 
class, now, FOR SALE, cheap Tor ‘the quality, with a TO SHIPSUILDERS, ENGINEERS AND OTHERS, ‘T lrevithick k Memorial, nbeary Winn, nao 
6ft. pan Mortar and a y n. Saw e : : ‘ tat Wag oi 0 
cemplete,—For price, or to view, apply to BARROWS r. Bradshaw Brown will COMMITTEE. whitey itichard, Bo 23 9 
and STE ART: Pegneers, Banbury oe) ~ BELL BY PUBLIC AUCTION, on Wepwas Hite: Hoven: Hicromaa, um Wasned OF W AGRE: BGs | Tectuslic gant af Wags 2. 20 9 
+1 HO. GC. Nell M, 2 0 
ompound Surface Canden: moles "preclaels, ~ nate auisouldig vant, His GRACE Tm ARCHBIaHOr OF Canterbury, D.D. pean ied i uo 9 
sing MARINE ENGINES FOR SALE; oylinders | Hull, Yorks (Mr. Garbutt having now completed hig | #18 Guace tun Dune ov Suruxxuann, WG.) | | Acammon, Wi Rau ie: 
10 in. and 20 in, diameter by 12in. stroke, fitted with contract), the remaining PLANT and MACHINERY Ts Riis How 1b. "Rok ett ; ye 1 Adama, W., Hig | rome) 11 0 
and Wilson's patent lar balanced and | comprising 400ft. of turned shatting, 8 sclf-contained | 78* Rant Hon. ag Se re ke Hrowning, A. G., Beq a a 
cnet de rl and Hk ollon even | cordon! Pagetng ast hecog maclnes,  ene = Seats Hi 
reas a ron | onyxines an res vely ; self. : : . Bit ie 0 
vorks, Wandaworth Road, London, 8.W. 4068 acting plate bending roll 2 plato an machines, MAAC aGh nee OR ATEL 1th Lessee ras {enki Biya Ds By, 11° 
eee | Cornish boiler, 15 ewt. stuam ner, about 50 plate- : ; : : ok, C, . 11 
| bendin slabs, countorsinking and drilling machi “RESOLVED to raise a Fund for the oroction of a | Duncan, J (promined) 11° 
ocomotive Tank Engine for 40 ton ‘hydraulic jack, & truck Baw benohea Wice. Statue to the memory of Rictarp Trevituick, | Kachus, Geo EE. 11 ‘ 
SALE or age (Second-hand). af inleras 12in. “ ’ Filington, BOR, Kay 11 
in, stroke: four wheels coupled ; h savit, machines, screwing mach nes, blocks, chains, and further to provide a Fund for the Establish: | p,. "Robert, kaq en 
diaan. ; Totton: we: Locomott bives 1 in P ropreet anvils, forges, she. On view, the two days prior to ment of Scholarahips bearing his name, such | vox, Howard, Esq 14 
of P sale, when the machinery will be in motion. Scholarshipa to aid jn the Tochnical Education | Fox, G. H, Ku, 11 
. PEOKETT, Atine Engine Works, Bristol. G715 AUCTIONEER’S Offices, 50, Fenchurch Streot, E C., of Young Mon to quality them for the profession | Garrett, F , Kay 119 
rINw LT Onn bie ~~ | and Estate Ottioes, Millwall, E. ‘a'7si| of Mining and othor Engineors.” Goren: Bat. 1149 
ace ae een L a ova, | Grylls. W.M., Beg. . 114 
it go Locomotives, ¢ or 6 PUBLICATIONS. Lonign 2 North Western Hallway. +108 00 | ae HL. Bo 114 
Oe mate. war ; Henderson, Janet H., Ex 1 
wal to Main ine Engines.— App! Crewe Works ; » #2 00 Ss 0 
PIHORN. Engineers, Newcastle tye Mr. HUMBER ON WATER SUPPLY. Bunning Departinent 1 33 16 30 hen dom ee: 
_____ See Adver Advertisement Inst week, pago 42 ‘2 _t0s Imperial 4to., half-bound in Morocco, price £6 68. [ « pnginoer” Newspaper Sy ee Holden, Joho J . ea 7 1 3 
isis Pp e : ” n 0 
Tocomotive Tonk "Engisee| WW er Supply of Cite and) ETRE win! 2 | 7 BEAIEE ER ue 
mason @ rou . ob > hen . 
always a stock or Progress, HODES WELL, ON THE). By WILLIAM HUMBER, A.M. Inet. OE Chee mia iia. 2000 | Tete te ie Bag |. 13° 
CLARKE and Rall und Bole | and Mem. Inst. M.E. Illustrated with Mity Double | Shapean, Henry. tea Boo | Weckhart, WB, Bag | 11 9 
aor of WODGEES PATENT UGH" TRON Piates, Coloured Frontispiece, and upwards of 250 | Dewrance, John, Raq. : a5 0 0 | long, A. E.. Nag ; 1) 9 
ULLEYS. See Illustrated Advertisement, page 86 Woodouts, and containing 400 ages of Text. Webb, FW. Beds wants Bi ; i ra i 3 0 0 real Gardner, & (o., M Mourn. 1] " 
“The most systematic and valuabla work upon | CT’ Doutaem and Me m way 2 a Malcolm, B , Ma : 1 
] ocomotive Tank Engines for for brane supply hitherto produced in English, or in any Bilin ke ay oe Mathews, Tr Bag Ss i 0 
Trafi language." — Deltho, T. #., - / @ 00 own, Wi. Bey... ; 0 
rt ee hats gn eriee, Con: | CROSBY LOCKWOOD & CO., 7, Stationers’ Hall | Clare fee | oo | Sarahall, Jamas Hag 119 
superior specification Bas ential $0 sopts Arvi-olecn hallway Court, London, E.C. G 782 Harvey, ¥. & “ - 20 0 | Moreia, Ft. Req, ee es 
Engines, and specially | adapted to }o sharp curves an THIRD EDITION, REVISED. [cas & Aird, Masars.. Le oa 200 0 | Neg Hush, Beg, P46 
beer em oer ware De ned - ee notice | Just Published, Foap. Bvo, 12s, 6d. leather (postage ad )| diols Batloay ei or eae ee Oewali, TB. gee a 1° 
Loco: : e, Dr. oe. Tae 
Tro ving cag Btetonare Breite Wares Gace. | Whe Naval Architect's and Gnladoaian alten Company tniloys 150 0 | Prog G., Bag 13° 
hendvon-Tyne__________68| 2 SEIFBUILDER'S POCKET-BOOK OF FOR. | Git ati Hay. » 1010 8 | BtckW. cage 118 
: A AND MARINE ai . Rich, W., Junr., 11 
achine Tools for Sale.—| EnaiNkeis AND SURVEYORS HANDY ‘Boon Golasworny: Sea : BG | Rowe Ska. lg 
Ready for Delivery ‘One werftul Treble OF REFERENCE. By C. eae M. Inst. N.A. grey: Bir Chas. Hutton, K.C.M.0 ‘ - 1010 0 gaan kee Kaq .. H ; 0 
Geared Lathe, 86 in. centro, with blocking up pieces to | CROSBY LOCKWOOD & OO., Btationers’ Hall | & of Iraland, Drivers anc Einplenrda 1010 0 | gtubte, Wo iH, Kay | 119 
raise it up to 48 in. centres when required, face plate Court, London, "ee, G 738 | Robinson, Fata 0, Broplayss 1020 0 | goott # Bou, Mean 1196 
7 t. 6 in, diameter, two saddles, and will admit 22 ft, | This any pros Bs 8s. 6d. cloth, or 4s. loather (postage Id. Betho, W W_F., Kea, poe Rylor. 3. aq. (pomised) 1128 
_ between posh ne ee rae fitted with sorew- ocket Book of Coal an d pelle TY W., Meg. 0 D0 Thompech AM ea m 
or mat iE in’ goroke Blotting Machine, will admit & ft, A SPEED TABLES FOR ENGINEERS AND | Foner fe te 10 0 9 | By. Harry, Rea 118 
Bias quiok return motion by elliptic gearing, ram ribet pat oo By NELSON FOLEY, author of | Penn, Jobn, Baa. us . 19 0 0 Walker Whey “ uz ° 
noed. " Roller Construction.” Ramsbottom, Jo Whitley, HM, Req... 
at it: stroke Slotting Machine, will admit 8 ft. | CROSBY LOCKWOOD & CO.,_ 7,, Stationers! Ae es ea Worthington, & Lge 0 
urt, London, lite , Francia, 10 0 0 ° teas 0 
Apel, ‘WM. HOLDSWORTH, Machine Tool Maker, | — Just Published, i2mo,, «8, 6d. cloth (postage 4d Tomlinson, Joep, Sunt, Hag 10.0 0 | Hem Fine, Ba Sieeun Lie 
: aa Co rs 
= athematical Tables, for Watkin, Sir Rdward, Bart, . 1000 | eund GE’ 1.) 10 8 
Second. -hand Tools for Sale, eal ree ata trigh Astronomical, and Nautical | Whitworth, wir J | Bart... 10 9 0 oo a . rae 
culations; to which ja prefixed a Treatise on Lo- Page tcp sake A Held ide Ah Metropolitan Ratlway Go Employes 0 
Pian 0 tk, wide by 6 tt high by 12 ft. long (with | @arithme, By HENRY LAW, M. Inst. C.K. Togethor | North Yenden Kaltway Hsployes #0 9 | sroadwick, G., a eau 01 3 
fittings to 16 ft. long). with o Series of Tables for Navigation and Nautical Haker, B., Hag... s. bh 56 o | Gould. - re 010 6 
Two Tool Boxes, powerful and good Plan Astronomy. B nee: R. Y ya New Edition, | Bruniess, James, Haq... 5 BO Relay, Wo kag ae a 
16 in. Slo chine, velf-acting in ali cuts, by CROBBY | KWOOD & CO., i Stationers’ Hall | Bruce, George & Haw 5 oO | Wadsworth, G., Kat. a a a 
Fairburn bea, Save Court, London, Eg. _G 7385 | Braithwaite, Isaac, Kay. Bb OO Brother load, Peter, al Workinen's Penay ‘Bub. 
Pe in, Hott Machino, ett acting in all cuta, by | Just published, Imperial ¢ Ato, to, price be in paper covers, | Davis, Walter L. Tea es cae Beane, A Gus May, x; ae ce 
: Dongiase, Bir JamesN 65°30. |e erence © 5 BO: 06 0 
oefane 8 ft ¢ in. Gride by 2 ft, 6in, high by 18 tt. Jon t, 05 Oo 
Gan be seen, oF full particuiary obtained, at Bitz | FJ Vhe Petroleum Industry of} parties sy rb O | Dezednle & Oss, Mente kniptoye Does 
Yorkshire Machine Tool Works, Liversedge. SOUTHERN RUSSIA. By OH. MARVIN, arta eg: ; . swindon, Marlborough, & Audaver allway Company, eee 
BA assortment of 6 in., 7 in., 8 in, 9 1n.,| Author of ‘The Russians at Merv and Herat,” “ Re- Fowler, Jchn, Faq... 5 5 0 taplayes 016 
20 in and 12 in. Lathes; also Bench ‘and Pillar Drills connoitring Central Asis,” ‘The Russian Cam Granviile, ae eel mee : 5 5 0 North Ataffordshire Railway Company, himployea 01 
Planes, &c,, &o., are always kept in stock. G 718 at the, Turcomans, ""&o, (Reprinted from ‘ Hawksley, Thow., Bea ee Total, e149 117% 
eerin, opper, 1, ‘ 
Reedy y for Delivery :-— ) ee enon ING. 36 & 86, Bodford Street, Strand. raed Fa * 8 9 0 | HONORARY TRRARURER:—Mr, HENILY CHAFMAN, 
One Redial Drilling Machine, 6 ft. arm. “Demy 8v0. Price Is., per post, 18.1}. Llustrated. Lange D le ron Bait cat 118, Victoria Street, Westminster, 8. W. 
One 4 i stroke Shaping Machine, 6 ress Ts Story of the Battle of McDonnell, 4, ag b D0 | Cheques ta de crosend IMPERIAL BANK, Weatminater Rraneh,5.W. 
Qne 14 in. centre Sliding, Surfacing, and Screw- ee ary) A Che r in the ag of the Beasoch, Halph eq : ; The Committeo arc most anxious that this movement 
cuttin Lathe, 14 ft. gap ry a and Pigceeree from ‘ ae Published Haat prea ree Robt. - 5 5 9 | todo permanent honour to one of England's greatest 
One 10 ditto ditto ditto, 16 ft. gap bed. maa ce < Bedford Street, 8 .0., and to be Robinson, Bir Roberss. . & 6 0 | inventors should be go successful ag to enable them 
: One 8 in, centre in. centre, Sliding, Sur- Beokstalis and N a Bpancer & Co, Mesers. G. 5 5 0 | to generously carry out the resolution made at the 
l . Sore 12 a gap bed. Just pu Piper .» By post od. mdley, W <7 eon : vt : : : Meeting on April 20th bese and would therefore 
in. stroke Fourth Edition, adapted ¢ New Law. siemens arc: ao ts. iors 5 5 0 pos iat ns all those Kn 3 ert nho Eve rely yet 
» 2 tn BT, ° - ». 889 }8U ed to gen eir Su ons, out delay, 
! ) iiytiz | Qpecifications as Bases of| its ict wm OER Pe Hon restore Hamar’ Gaara, 
e, ie | | PATENTS. a 1 1 BB 8 | Victoria Street, 8. W. “It Iv oaloulated that at load 
ee , My | ay vee Assoc. Inet. 0.2. Wiley eve, a, ones tes 3g | & ible the amount already subscribed will roan 
ire igs shsgthunit edad Roel. Sold by G ] G, 8, Quality Court, ccntisi eoteat.”- alias I pa enatls the work designed to be properly carried 
DN oh wey, , Chancery Lane * 
he not shee RE Pale we aor ' ; 7 i’ 
Ahm. ‘ Ae 


Sate Rash, anti ey 





4 4 toe ' Ig ay ea ty 1 ‘ 
1 Ry ear t » 3 1 1 
1 ’ ad ‘ . ‘ 
wh ROA itis si aes Toray , ; ; om 
1 \ wes oR a ni 4 : hae TF | | 
wy eA aaa te ue i oY My ' oN 
’ " I ' tre 
‘ \ 4 ‘ 
fh oo4 7 ma Be ae 3s : "ye 
ie ra P ; 
‘ i 1 f ’ hy. 
aM # D : ' 
if e ' 
Y at 
+ 








co LONDON STOCK. 
“s > LIBERAL DISCOUNTS AND TERMS. 
= JAMES E. & SAMUEL SPENCER, ie 
f= | Warehouse: 3, Three Oranes Lane, Upper Thames oe 58, Chancery’ Lens, 
yop, / Ofer: 8, Queen Btreet Place, Cannon Street, London, B.0. | Oot and 
eatley Kirk, Price, and| (\.unpowder Machinery is & M“ow Railway Carn 
Established 1850. ity of JOHN HASTIE and GO., Kilblain aND ) WAGON N COMP Limited, AB 
MECHANICAL VALUERS,, AUCTIONRERS, AND ine Works, GREENOCK. Aloo Patentecs and re REWSBURY, & 3 R MING BAM. 
omica] r Pressure ufacturers TRAM 
Albert Chambers Al Aibert Square, Manchester and Engines ever constructed. 24765 CARS, and WAGONS of every description, tor Oash, 
62, .quees Victoria Street don, E.C. THE STAFFORDSHIRE Deferred Pa al Kast perigvrh Kobgor 
beg neering Firms of Good Wheel and Axle Company, | waovaH7 mon BUFFERS, and FORGINGS and 
Revore Spon to admit partners: ce desirome rene Drawing. Builders of the Portrush Eleotrio Tramcars. 


of selling outright, are uested to communicate 
with the undersigned ave numbers of clients 
n for such HEATLEY KIRK, PRICE, and 
ULTY, (, 62, Queen Victoria Street, London, E.C. 4026 


gg Spe — Gentlemen 


ractical engineers) desirous of entering esta- 
blished’ Raciieeris concerns, are invited to commu- 
nicate with the undorsignod, who have numerous bona 
fide establishments open to admit such. References 
aro given and required.— WHEATLEY KIRK, PRICE, 
and GOULTY, 52, Queen Victoria treet, London, E.C. 


Akex. Cha pin | & Oo., Cran-|¥ 


BTON HILL Tie WORKS, GLASGOW 
Patentess and Sole Manufacturers of CHAPLINS 
PATENT STEAM CRANES, HOISTS, LOO MOTr TEE 
and other Engines and Boilers. —London House: 68, 
Queen Victoria Street, London, E.C. 2470 


XYteam Launches.—A. Vere 


& OO., Dover, buiidersof all kinds of steam launches 
for river and harbour work ; light draught steamers for 
foreign porta.— Verey's Patent Launch Boller.  G i 716 


Yarticulars of Marine En ines, 


Boilers, &c. A Notebook with prin endings 
FOR RECORDING full particulars of one hundred 
ret of Ste Boilers, and Deck Machinery. Price 
74. 6d.—JOHN THOMLINSON, Partick, Glasgow. G711 


iproved Patent Rice 


m 
P OLEANING MACHINERY, manufactured by 
GEORGE IPAWBREY WITT, 80, Mark Lane, London, 
Patent Machinery for taking out unhulled grains, also 
for burning rico hulls, Highest awards at the J’arle 
pa Calcutta Exhibitions. G 7380 


Y Mason & Co.,Stone Machine 


e WORKS, LEICESTER. NEW PATENT 
“BIMPLEXN STONE BREAKER,” Patented June, 1884. 
This Machine only hax 6 wearing parts, others have 26. 
Large sixes can he worked by hand or cattle powor. 
It has 24 advantages Over all others. Send for Liste 
of our other Patents, also recont testimonials. 4960 


s 5 e s 

radford’s Machinery Oils.— 
Tho beat and cheapost in tho market ; suoceas- 
fully used and most highly spoken of by thousands of 
loading firma, Users of ateam powor, boforc purchasing 
elsewhere, arc invited to orp | for post-free myles, 

circulars, and hundreda of bond fide testimonials, to 
JOHN BRADFORD & BONS, Liverpool. _ be 


Oe ela ni —remptanter ne mere ee ee 


Piectric Lighting.—Engi. gi- 


neers, Steamship Owners, pbuilders, Mill 
Owners, and othors dosirous of employing electric 
iNumination (either arc or incandescence) should apply 
to the JARMAN ELECTRICAL COMPANY for prices 
of Dynamos, Accumulators, Lamps and Eleoctro- 
plating, Mackintosh Lanc, Homerton, London, E 

6208 


Prereign ‘Trade.—Firms deal- 
ing in Maehinery and Tools, are being appointed 

AGENTS for tho sale 

160 varieties, 


























arta of the world as 
of Lathes, Fret Saws, Circular Baws, &. 
— Apply, HRITANNIA COMPANY, Celcheater. 
Makers of Lathes to the British Gov ernmont, Now on 
view at tho Health Exhibition. 5200 


ITA LY. 


ritannia Company 


(Makers of Lathes to the British Govornment), 
COLCHESTER, ENGLAND, 


Are open to 
APPOINT SOLE WHOLESALE AGENTS in Countries 
in which thoy are not ropresonted. 
ale eer when applying for above. Liberal 
terms to firm. 160 varictics of Lathes. 6178 
SPECIA MILLING MACHINES, with 6 ft. alidea. 


Qun ire and Life Offices, 
Threadneedle Street, E.C.; Charing Oroes, &.W. 


Oxford Street (corner of ‘Vere Btreet), W 
FIRE.—Established 1710.—Home and Foreign 
Insurances at moderate ratos. 
ree ica pe tee 1810. Speolally low rates for 
ates Meh Largo bonuses. lnmediate weteneetl 


gs, Plans, Tracings, 


rawin 
&o,, executed with Accuracy and 
moderate terms, by MESSER and THORP Mecha. 
nical and General Draughtemen, 8, Quality Oourt 


Chanoery Lane, W.C. 
M. had T. are thoroughly practical Engineers. 


Boilers! Boilers !! Boilers !!! 


The Largest Stock in London of Cornish 

or Vortical Rollers tor Sale or Hire from 2 to 80 horse 
wer.—F, BONK, South London eae Works, Long 
ne, Borough. "Boilers repaired by practical men 
only. 5141 


Bs. & Copper Boiler Tubes, 


—MUNTZ’S AB OCOMPANY, LIMITED 
French Walls, near Birmingham. —Manufacturers of 


in various 


ee one em em gem ene ener 





Molid Drawn Brase and creer ig so Tubes, Oon- 
denser Plate and Tubes ee ace Screw Balta, &o. 
London Agents CHARLES O88. & 00. ie . Rood 
Lane, London, E.0. E.0. 588 


Manufacturers and Others, 


T° 

—A London Firm having an efficient staff of 
travellers, and magnificent new Show Rooms in a 
leading thorouchfare in the centre of the City, are 
OPEN to EXHIBIT and STOCK GOODS for Country 
or Foreign Manufacturers, who wish to be omacnely 
represented on the most reasonable terms, 
muchine tools, agricultural machinery, i panier 
EXPORTER, Offices of ee 

Bedford Btreet, Strand, London, W.C. 


Y and 


Manufacturers of MANSELL WOOD WHEELS, 
BAILWAY CARRIAGE and WAGON WHEELS and 


AXLES of every description. 
HAMMERED USES OTH FORGINGS. 
SPRING HILL. BIRMINGHAM. 4680 


auxhall Donkey Pumps.— 


sigaitoh artis taltatlnoa ot tens well dance reaee 
servile ona of these we own 
now being manufactured tn Germany. Orders should 


Abe OO., 
Vorke, Wandsworth Road, London. 


ies Ashbury Railway Carriage 


AND IRON aeeag pea Cio 


Manufacturers of ipl sees 
eat CARRIAGES NE TRAM 
CARS RAILWAY IRONWORE 


Pa ng Axles, Iron Roofing 

bies, Water = Column. Water Tanks, Pum 
Travelling and Fixed Oranes, Switches, 

&o. &. Wagons built for Cash, or for deferred 
Payment.—London Office: 28, Queen Street, F.C. 510 


[ine Metropolitan Railway 


CARRIAGE & WAGON Coe eee 
Baltley Works, Birmingham, Successors to 
Joamr Wriont and re Manufacturers bg naliway 
Cars, Wagons, and Railway 


Carriages, Tramway 
Ironwork of ey ry description 
RAILWAY © and mare built for 
CASH, or UPON DEFERRED PAYMENTS EX 
TENDING over a SERIES of YEARS. 
A largo number of COAL, IRONSTO 
LAST, and other WAGONB to be LET on HI 
Manufactory and Chief Office—Saitisy Worzs, 
BIRMINGHAM. 
Branch Wagon Works— East Moors, 
and Gauat Eastarx Rarway, Parmgsoroves. 
Pee Officve—No. 85, GrackoHuRCH oa 


N. ARNOLD, General Manager. 5012 


HODGKINSON & CO.’S 


HAND-MADE PAPERS 


Drawings, Speclfications, Account Books, &c, 


The moat suitable for Engineers and others, 5268 





CAN BE OBTAINED THROUGH ALL STATIONERS. 





M‘NEIL’S 
PATENT MANHOLE & SLUDGE DOORS 


ARE LIGHT, STRONG, AND CHEAP. 
MANUFACTURED AT 


Canpu? | Kinning Park Iron Works, GLASGOW. 


Meier ve) mre ane 


Price IXats on application. 4081 


C. MONCH'S PATENTS AND LICENSES': 


FOR ALL COUNTRIES 


With tho EXCLUSIVE RIGHTS of APPLYING FLUID CARBONIO AOID for the EXTINGUISHING of FIRE, 


AEE! TO BE SOE through 


5207 


THE INTERNATIONAL TECHNICAL OFFICE FOR CARBONIC ACID INDUSTRY, 


BERLIN, W,, -., Markgrafenstrasse, 84, BERLI! BERLI N, 


The Chea apes CONTINUOUS CURRENT DYNAMOS in the Market| 


BE SEEN beheteaceiled at HEALTH EXHIBITION. 


ame tiara 


9 » 9) 





Price £10 


gee (No. a 


GERARD & CO., Lisaited, 82, Hatton Garden, E. .C. 


AGHBNTS WAN Tt, WANTHD. 0 





LAUNCHES 





IM STOOK OF FPROGRHRDSsS. 
SPECIAL ADVANTAGES FOR SHIPMENT TO ALL PARTS OF THE WORLD. 


Stock and 





5 


—_——————— 


BOILERS 


READY FOR 


IMMEDIATE DELIVERY. 








Price Lists on application. 





: = COCHRAN & C0., BIRKENHEAD. soa 
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AGENTS 





atenta—Mr. EP. ‘Alex- 
Fomiovesed pt aie ae 
NIAL, ama TOREICN erreconncted wits and 


TION of DESIGNS and TRADE MARKS at moderate 
OFFIOR for PATENTS, 98, Bouthampton 


Brewer and Jensen continue 


atents.—Mr. William 


a une Gee on one P.A, 4 


establiched than 90 years, — TIS, 
COLONIAL, and FOREIGN PATENT MG ENOY 
65 and 56, Lane, London, W.O. asad 


(ravens Patent Office, Leeds. 


—Al} branches of business connected Se 
ou 


os eae etl at tee 
eere 
Victoria Chambers, South Parade, Leeds. i sia 


To in Inventors. — Harris and 


Fe — ae ue nta, (a soe ee 
, London lished ents 
viously wi with the late W _Carpmasl--URDERTARE 
in the U ted Kingdo ore ne Gok { sn all 
n ot. 6 on 
N de te 
Attendance in the orincen at moderate ohatges: 478 4787 


countries. NINE M 
[2ventors’ Patent rn Agso- 





CIATION, Limited. ee for the nat Paina 
of obtaining British, Foreign, and ta 
under com nt Boleatific and Lagu advice, Design 

and Trade k of new Patent 
Law gratis. For in or information vat Ox 

: 6028 

21, Cockspur Street, London, §.W. ‘Manager. 


Phillips and Leigh, Engineers 


and Patent Agents, 23, Southampton Bulldin 
Chancery Lane, London, Ww. 0. Immediate Protection 
obtained for Inventions, Trade Marks and : Jy 
3 


all Countries. 
he Patents and Designs 


PROTECTION SOCIETY.—The attention of 


Inventors and aoa pep 
interested in Patents and salen iy alien to fee ad: 


vantages of this Society. full in- 
formation gratis on application to the Hzap Orvics, 8 
KING STREET, OHEAPBIDE, LONDON, E.C., or of 
the General Agente of the Bociety, Messrs. 
and CO., 42, Gresham Street, Lon on, E.C. Brentes 
n the rincipal towns and abroad. 


[the New Patent Law To 


Inventors. GENERAL PATENT OFFIOE. 
Established 1888. @G. F, REDFERN, ¢, South Btreet, 
Finsbury, London ; peek Paris and Brussels. 
visional Protection £8 88. French Patent £7. Bel. 
gian Circular gratis. 


atent 1883,— 


Cw 

N Just Published, 6th rer "entirely revised, 
Handbook of Pe Law in plain English. By W. P. 
THOMPSON, F. P.A. British Law, 6d. ; 
Countries 28. ‘a Manual tis. Post free 
W. P. THOMPSON & BOULT, Patent nta, 6, Lord 


Street, Liverpool ; and 828, High Holborn, London. F290 
atent Office, Glas ow.—W. 
R. M. THOMBON & Co., 06, B uchanan Street. 

The Invanror’s Guinn, AL oom Paseo e 
Patents, Designs, and Trad oa tea tiay be Ei 


gratis. 
atents. — Messrs. Vau 


and SON, British, Foreign, _ Oo] nan 
genie, 57, transact Foal 4 
escription of Patent 





from 


Chan Lane 
hasoery ans, WC, tanssct 


oon 
foe Inventions. “A Guide to Inventors” Mires by pes. 
Ketablished 1853. 


PAT ca 
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[the Burham Brick, Lime, - 


CEMENT COMPANY, LIMITED 
NICHOLAS LANE, LOMBARD STREET, E. 


WHARS BELVEDERE ROAD, _ 
WHARF, AND Dhaw 


BETH, B.£. VICTORIA 
aa ’ ‘DOOK, NINE 





io ‘Daye 4 
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Ave. 22, 1884.) | ENGINEERING. Ix 
Se ENGINEERING 007 


AORTA EVM exces“ UNIVERSAL” GAS ENGINES 4 


STAFFORD : Have secured Testimonials for 
a SIMPLICITY IN CONSTRUCTION, we Id 

aie og: & = PERFECT RELIABILITY, ie | 
Pee LOW FIRST COST: » EFFICIENCY, 


Trom PURCHANERS IN ALL TRADES 


08 Me : Health Exhibition, Stand No.4 ,251, Western Annexe, 
{| F SC SEND FOR NEW PRICE LIST. 
i hb ; Wy 


X MBIT. B. BARKER & CO., ‘ive Wiis. ii 
gael cena Te lll Ned ieanecer LC eee” ee 
Sm rr i eli mp ipsum =m i lg Eien aictimcmaienanceniasencenanonan cece ote 











LOCOMOTIVES __ SCHOLEFIELD STREET, BIRMINGHAM, 2 ee 


POR TABL E RAI LWAYS Highost and only First-Class Award at the Calcutta International Exhibition, 1883-4 


ee TRAMways DICK, KERR & CO. TE aAMmwATS 


POLLOCK, MACNAB, 
AND HIGHGATE, 


Engineers, 


SHETTLESTON, 
GLASGOW. | 


SPECIALITIES : 


BAND SAWING 

MACHINES. 
PUNCHING AND 
SHEARING MACHINES 
STEAM HAMMERS, Over 150 milos of Line now laid in England on ok eats Scien 
FUEL ECONOMISERS. BUILDERS OF TRAMWAY LOCOMOTIVES AND TRAMWAY CABS, £028 
Prices & Lithographs} Egtimaten, iui, and Drawings on application to HEAD OFFICE: 101, LEADENHALL STREET, LONDON, E.O. 
: eee ___ WORKS: BRITANNIA ENGINEERING WORKS, KILMARNOCK, | Sh tee Mat fee tate, eta dete te 
EMPLOYERS LIABILITY ACCIDE ita 


cincieaceeeee™™ |THE FALCON ENGINE & CAR WORKS, LIMITED, 


RAILWAY AND MARINE ACCIDENTS. 
TDEGITS GHAGANTEEE 41, COLEMAN STREET, BONWDON, ann LOUGHBOROUGH. 


FACILITIES FOR BOILER INSURANCE. coma 


[ihe Employers’ Liability cae i- 


ASSUKANCE CORPORATION (Limited). 

#4 and Sh, King William Street, London, F.C. 

Capital £1,000,000. Fully aubseribed £600,000. BUILDERS OF 
Paid up £100,000. 
Porsona lawiined nhout 800,000, 

Names of workmen not pl lina premium charged 
on total wiyres at 28. per cent. and upwards, 

Protection granted during iasue of Policy. : 

oer Eaton for GKNRRAL ACCIDENTS with bonus 5 ae | Aina iBT ity hit Rad = ‘haiti rm tte laf 
on al] renewals = 

















BUILDERS OF 


TRAMWAY 








J] 








o ‘ TTT f 
el om. lity Guarantee Poticles for anv num- Locomotive i Hi ili et A 7 y ENGINES 
a a alia el ai At 
i | HO i ‘i 
General Manager | ENGINES . and CARS 
THE 
TOR ror 
WARRINGTON WIRE ROPEWORKS CONTRACTORS, gx ie a sie Serene 2) li, aS Pe n yk -. CONTRACTORS. 
LIMITED, } Rages tee bal x a i ante 
Huap Ornos—18, GORKE PIAZZAS, LIVERPOOL ee ? [Oj oarsmen NIE na aT — oes 
Works—WARRINGTON. Sake aie re me = | SEED a 
CONTRACTORS TO TIN ADMIRALTY. eee <= 
Manufacture from the very ry inet selected Charcoal and - pees 
re 
Collieries, Ironworks, &¢., and NARROW-GAUGE LOCOMOTIVES for Light Railways, LOCOMOTIVES, with Ge om 41n. to 16 in, 
All kinds of Round and Flat Wire Ropes aylindlers, on Four or Six Wheels, all coupled or specially adapted for going round sharp curves or ascending steep gr ENTS 
For Colleries, Mines, Railways, Guides, Capstans ENGINES of various sizes always in stock or in progress. TRAMWAY ENGINES of every size. 7 
Bteam Ploughs, Ships’ Rigying, Signal, Sash, and TRAMWAY CARS and CARRIAGES. Open and Closed WAGONS, &e. 5207 


Picture C ,F Rt ds, Li tnit Cond 
i5ra: and all atdiclon ounocind with che Trade. “636 | SPECIFICATIONS, PHOTOGRAPHS, AND PRICHS ON APPLICATION. 
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eased 


For Price, &c., apply EAGLE 
swesuty STEAM BOILERS “tie 
BROTHERS, BELPER. 


(CORNISH, LANCASHIRE, AND VERTICAL) 


Marple, wear Stockport, dau 7, ver 


‘ Testimontan from Moar Jo & RK, Bownkn, 4 n ry 
PORLABLE ENGINES. | GantiRM En, We have now had one of your Portable Engines and 7 feet pan Mortar Milla, in constant = | VERTICAL Combined E gin 8 








- 











MORTAR MILLS. work for the laat twenty months, and have great pluagurein wtating that they have given usa cvery satisfac: and Boilers. 6109 
tion, abe for construction, strongth, and workmanship are the best we have + en.— Yours rer vectiully , 
__ “SPECIAL CLAY MILLS.” DIN ( __| HORIZONTAL ENGINES. 


BRIDGE FOUNDATION CYLINDERS, 


THE STOCKTON FORGE CO., 
STOCKTON-ON-TEES. 


Make & Speciality of this work, turning out over 100 tons per week ; also large quantities of Railway Ohairs. 


GAS TGINE 


FROM 1 MAN TO 100 HP. Tien. 2 ALL SIZES ABOVE 2 HP. SELF STARTING. 


A TEIN SON'S PATENTS. 


es 


FHED-WATER HEATERS Ft 


Mon Qomprenic —<( JOHN HASTIE & OO., GREENOCK, SOLE MAKERS OF THESE HEATERS FOR SCOTLAND. )--— satan. 


Sole Makers: BRITISH GAS ENGINE & ENGINEERING COMPANY, Limited, 11, Queen Victoria St., London,E.C. 


Moesxra. SMKDLEY Bros. |. & Re BOWD 
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ENGINEERING. [Auc. 22, 1884. 


Portable Railways. COTTRAU’S 


DECAUVILLES PORTABLE RAILWAY —- a — 









NK ‘ IX DIX IX 


Awarded 25 GOLD MEDALS, and ALL FIRST PRIZES, 14, for the 
last eight years. 


Railway and Wagons for Sugar Plantations, Farms, Mines, Quarries, 


Contractors, /ronworks, Brick and Cement Works, Docks, Harbours, 
Railway Extensions, Fortresses, Military Expeditions, Narrow Gauge as 
Passenger Lines, anu the like. See “ EncinEerinG,” 15th August, 1884. 
FOR PRICES AND PARTICULARS ADDRESS: 47778 


ROBT. —- 1, Idol Lane, LONDON, E.C.|CHARLES CLAUSON, 39, Lombard St., London, 


Representative for Great Britain and the Colonies 
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SLAG WOOL 7 
na SILIGATE CLOTH CLOTH 


Incombustible. 


















“THE PERTH GAUGE GLASS, 


Warranted to stand upwards of 1500 Ibs. pressure to the square inch, ff # 








d boar great v ion of temperature. 
These Medals ieee ne unre i ase montioned qualities. ‘i est era es Extant, 
JOHN MONCRIEFF, “W>))| <a. sa woul 
a North British Glass Works, “PERTH, mse Bye Re applicable. 
D. ee PRICES, ESTIMATES, AND FULL INSTRUCTIONS FREE 









N APPLICATION 


y. ’D), ANDERSON & SON, Ltd, 


PATENT FELT MANUFAC CURE ba: = 


1,055,400 PAIRS 


AL80 22225,522 PAIRS 


SUPPLIED TO INDIAN RAILWAYS 
FOR FLANGE RAILS. 
ah 10, London Street, Fenchurch Street, LONDON; 118, 


aiteneree anoeae Apotteation 972°! Broomielaw, GLA eek iF ie | kagan Felt Worke, 
sf Mileate Cloth F 


O. axv D-O 
PATENT TRANSVERSE CAST IRON PLATE SLEEPERS, CHAS. BURRELL & SONS: 


For any Gauge and for any form of Rail; without Wooden Keys or any perishable part. WW ArT RSs, 
As in use on Guaranteed and State Railways In Indla, 


COST I8 LESS THAN INDIGENOUS TIMBER. 
Fide “Minutes of Proceedings of the Institution of Civil Engineers,” Nov., 1881, Vol. LXVIL., p. 87} [-| FE F O R D E N G L A N D 
OR PARTICULARS APFI 3 ] 





MESSRS. TH 10M SON & BROWNIN Q, LONDON OFFICE: 123, CANNON STREET, E.C., 
AGENTS TO Baily PATENTEES. MANUFACTURERS OF 


MAELINE!] ENGINES, 


COMPOUND 
“| SURFACE 


Ships’ Engine and Steering Telegraphs,| CONDENSING 


Over 3000 Vessels have been fitted with CHADBURN & SON'S Patent Telsgrenks, tn eluding to 600 I. HP. 


































all the noted Steamers in the World, also 200 Vessels for English and Foreign Navie . 
7 gry hee LONDON, PARIS, N.E. COAST, AMSTERDAM, FISHERIES. _ ory oa ore * a 
WARDS | ALSO wl ee ee 
Gi , > cHADBURNG SON’ == | BOILERS pe he. 
unt NEW S ll | oO = M YU oe i j 
es “y | | ) :\ 4 z 
ime Patent DUPLEX GONG — 1883. | For ditto in Ns eal fh 
ENGINE AND STEERING REPLY TELEQGRAPHS. a aah or si | rt eee ric : i 
ORDERS INDICATED BY SOUND & SIGHT. | ae 
FE RILL GONG 
A ee A SH ga PRICES 
Astern to Ahead. Aheau to Astern. a ; 
TELEGRAPH WORKS— WATERLOO ROAD, eset? 4951 


GLASCOW-89, ANDERSTON QUAY. LIVERPOOL. LONDON - 66, FENCHURGH 8 . | 4PPLICATION. 





AuG. 22, 1884.] 








Harpers Cini ted, 


Founders, Grgyineere, Mi ffweights, Blacksmiths, Slorenser, 


WUbiow dIrow Wort, 
El berdeen, 


Scolfand. 


ce Or 
wronv thre NO | a De partie, 


The maw Haildin: of this Departinent is 240 feet long x 74 feet wide, and is replete with modem appli 
nnees, A powerful and novel overhead travelling Crane driven by a rope from the F. Ie Conmnsids almost 
the ontire Jength of the Foundry, while seve ral swing Cranes jor the hebter work are affved to the wally 
These, conmbined with power fottling, tools, patent moulding machinery, perpetual core drvine stoves, and a 
large will of workmen, enable Castings to hy produced quiekly and well. Patterns. as a rule, are in the 
aund the morn: after recerpt ot order if they be not in uae at the thaw or require lenethy nlbaratianys or 
widditions» 1D Pritt », Millwrichts, and others who get their Castings here are well ple. wed with the F nish 
and Quality, the oxcallunce of while hominy wlwiays be depended an, as we do ke mith TACHUI I Curselves 
that we wre compelled, though it were only for the profitable working of yur own Turning Shups, tu usc uly 
the best of metals cu: ityntly, 








Co. 5 .¢ 
Ours peraent Srade Wrices pee Civt. fox Castings ate a follows, 
Irucluoive of the payment by ive of Freig fit to 
Vondon, Liverpool, ull, MQeweasthe, ov Leith, 


dnd subject te 0% Discount if paid promptly on LOth of month following Beapateh 


Spit, Revel, Oitze, Worm, a 
> ar . 3) y, f 1 iin. pitch ot furger, ee 13/- 
Gite os ICortice i Weeds, all -rltra fox Yoim ane 4 in pitch, i. oe 
from Sup. ior Mae hineecut Sul- atria for & in, ane $n. prbohy = 5/- 
POrat Sy cateto  Gualntic cach ee 

Sfange Couplings ( for Sha fting) of ofinoost Wp O4Se Lvoizee, m J1/ 

Sedesta t's (fo. Shia fring) Co. co. CO... . ugestees = 13/- 

Stools, angers, and Wall Boxes, aff of modern Cesigny win, = 13/- 

: Pe Thi OD freef ‘ 

Sezol| ELrin vty af freefs of afmert evinty / DO hole, So tant eee eh ae 11/- 
aoe not uneer 40 4n. Cia. + boat. face, and \ eee if Split, tea. = 3 
conver if droite, is ceeceeeccesetereseeeee oe ceenne 

Scroll Clem Rope a a of afinest any } DONG vieresd AUverok: r 1G! 
diameter, with, ane sau ber of growed, j Gatra if Split, diced anit — 4/- 

Our Welf-Mrrowr WUhst., “Sewiai ee 13/- 
a e tor sg 

Sczoff Tes Belt Subleys of afinost hay » aha if Nlanged, i 3/- 

Cinrneter and Wiel, oo. cccccecrcseveeeveueserees Sxbea tf Splits cca i o/- 


fe bulfings of out Split Tulle ys ate Now ety neat, and alf thei 
bolt Aofes are cored, which Gngineers wif find to a grat saving ao 
compar) with hy ceiling. 


rl pe ince Ge tar, ne es 


MACHINE-MOULDED WHEELS 


—- ALSO — 


SHAFTING PULLEYS, PLUMMER BLOCKS, 
WROUGHT IRON _COLLARS, &e. 


ELIZA TINSLEY, Engineer and lronfounder,| . 


GREAT BRIDGE, STAFFORDSHIRE, _ 4717 


be CAPEL, Double-Power PAN 


(PATENT), 
THE MOST POWERFUL YET MADE. 


m See Hnyineer, February 16th, 1883, and Teste of Mr. 
D. K. CirarkF, C.E., Haganetts March ! 28th, 1884. 
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2 LIDENSEES FOR THE NORTH: 
? Rk. LLOYD & CO., 136, Steelhouse Lane, 


BIRMINGHAM. 


ACORN AND MIDLAND Wonks, -avleaton 8rd June.—'' DraR 
Sirs,—In reply to yours of the 2th, the Capri 20 in, Fax we 
_. had of you is working sntisfactorily, and is doing quite as much 
= work as the 80in. it replaced, and taking leas power to drive it.— 
Yours truly, J. SImPBON & Sons,” 


From 8. Norrawoop & son, Viaduot Foundry, Birmingham.—'‘ We have much pleasure in teatifying to 
the excellent manner in which the CapaLy Fan works which you supplied to us some tine ago, Although a 
larger Fan than we had previously in use, it takos considerably lese power to drive, while ut the same time we 
get a botter and more uniform blast, and Fan we do not drive up to speed,” 5261 


(0 Re epee se 


Agents for London and District - 


Messrs, HOPKINSON & PRINCE, 15, Walbrook, London, &.C, 
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SEMI -PORTABLE BOILERS, 


2 to GO HP. Nominal, suituble for pressures from 50 Ibs. to 2 


00 Ibs. per square inch, 


PRICES ON APPLICATION 


4018 














Steam Pumps, Steam Engines, Steam Winches, 

Steam Dryers, Steam Traps, Steam Reducing 

Valves, Steam Purifying Apparatus for Boilers, 
Water Engines and Hoists for Warehouses. 


WiLLITAM HANSON, 
QUEBEC WorKS, BRADFORD. 


LONDON OFFICH: 37, WALBROOE. 5°7Q 
(See Iluatrated Advertisement August lath, page 711.) 





IHAYWARD TYLER & CO. 
|i 84 & 85, Whitecross Street, 
LONDON. 
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COLONIAL PUMPING MACHINERY. 





ENGINEERING. 


[Auc. 22, 1884, 





Gold Medal 
Paris, 
1881, 


“" ELECTRI 


a aaa 


C LIGHT. = 


WORKSHOPS, MILLS, -S, DWELLING HOUSES, OUT-DOOR neareneciet 


ne mie 


R. E. CROMPTON & CO., Electric Light Engineers, 


MANSION HOUSE BUILDINGS, LONDON, and ARC WORKS, CHELMSFORD, 
Contractors to H.M. Board of Works, General Post Office, Principal Railway Companies, &c., 


ARE PREPARED TO SUPPLY 


SETS OF MACHINERY FOR 


ELECTRIC LIGHTING “S¥* ARC o INCANDESCENT SYSTEM, 


vet UNDER : 


ARC LIGHTING. 


10-light set (including Burgin Dynamo ma- £ = * 
chine, Ten [6-hour, 2,000 candle-power lamps, 
cable, switch, &e.) packed and delivered free 
to any railway station in Eneland ............ 330 0 O 
B-light set — do. do. do, 195 0 0 
3-light set do. do. do. 120 O O, 


| INCANDESCENT LIGHTING. 








.| 80 -light set (including self-regulating Burgin eo 
Dynamo machine, Thirty Swan 20 candle- 
power lamps, 30 holders, cable, branch wire, 
cut-outs, plain wall brackets or pendants) 
packed and delivered free to any railway 
station in England .......ccccccsseeseeeeseeenens 100 O O 
7o-light set do, do. do, 195 O O 
150-light set do. do. do. 300 O O 


OTHER PRIOCONDS AND LIST ON APPLICATION. 





Extract from a Letter from the Manager of the South Wales Tin Plate Works (who have since increased their installation by the addition of both 


Arce and Incandescent Lamps), with hoe 


“Stix months’ experience is too short a time to enable 
meé to give auvthing but an estimate of the cost of Electric 
Lighting, as some parts of the machines only require renow- 
ing once in every two or three vaarg. In fact, ax yet the | 
coat of renewals bas been almost nothin except in faim. 
T, however, estinute that over a serres ive ind thin item of 
expenKe Will not exceed £60 per annum for 100 lights, ex.’ 
clusive of Jamps, and this ix confirmed by the reports of 
others, who say that 10 per cont. upon the cost of the plant 
will quite cover repairs, and £60 14 a preat deal in excess of 
10 per cent. upon the cost of our plant. 'Pauking thix sum 
as the exiwnditure on repairs, the cost of the iMlectrie L ight 
will bo ay follows im cased similar to our own, Whore thore is 
spare wLeum at night: 


Wager 
Lamps 
Repairs, &e 
Oil and Stores. . 





Loss work done by En 


1 deduct the above amount for 


it ix an advantage In more Way 8 


ee re ee a ee eee 











He has nothing to do except to oil the bearings once or twice 
during the night, und can turn roll», screws fer the mills, &e., 
in wadathe driven by the Kane engine as the Dynamos ; in fact, 


to do, as it preventa him from going to sleep and xo neglecting 
oiling the DURCH Ys us We vel ax anes KuVINg In Wages, 


to an Installation by R. E. CROMPTON & CO. 


£62 0 0 This cost iy for 100 lamps of 17 candle power for a year, 
mM 0 0 naing them on an average five nights a week for 14 hours in 
60 0 0 the winter six months, and nine hours in the summer six 
130 0 months ; this gives a total of 2,990 hours, during the whole 
my 00 of which we have 1,700 candle power of light for the sum of 
gineer ... 41 6 8 | £183 18s, 4d. 


What would an equal light cost in Gas at 8s. 9d. 2 1,000 
cubic feet? We cannot calculate on burning leas than ono 
cubic foot of Gas per hour for every three candlew power 3 so 
to pret. 1,700 saidlen power for 2,190 hours, we should burn 
7,604, 800 cubie feet of Gas costing £317 J4e. 7d. against 
£183 13s. dd. for the sume light if supplied by the Incandas- 
cence Hlectric syatem.’ 4312 


#188 18 4 
the work donu by the ongineer, 


than ono to give him this work 





eee te oo erect [on oC 








— ~ 











ae 





New Patent Barring Engine. 


AUTOMATIC MOTION FOR MOVING INTO GEAR, AND FALLS OUT OF GEAR 


AUTOMATICALLY WHEN 


MAIN ENGINE STARTS. 





Sole Makers: HICK, HARGRE 


SOHO IRON WoRES, BOoLTon _ 


a ee 2 0 ten rere reer ent een eee A$ 


ENGINEERS, MILLWRIGHTS, 
AND BOILER MAKERS. 


6190 


AVES & CO., 











CORROSION 





EX ANN AWY’S PATENT 


_¥ELECTROGEN 


FoR PREVANTIN G 


IN ALL KINDS OF 


STHAM BOTUDAHRS. 


AND SCALE 








HANNAY'S MARINE APPLIANCES COMPANY, Ltd, 


67, GREAT OLYWDE sTREBT, GLASGOW. 


Ave. 22, 1884.) ENGINEERING BO XU 
te: WATER METERS. 

eo Me H. FROST'S PATENT. 

oe _ POSITIVE! RELIABLE! DURABLE! 


Many Thousands in use both at Home and Abroad. 


THE MANCHESTER WATER METER CO., Ltd, 


TIPPING STREET, ARDWICK, MANCHESTER. 
ESTABLISHED 1860 4438 
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 § OWENS. ‘& Co. Co., 


Wr ITHERIARS Sr., LONDON, EI.C. 


HYDRAULIC ENGINEERS, 


SoLE MANUFACTURERS OF 


Blake’s Patent Steam Pumps. 
More than 16,000 in Use. 









FOR PUMPING 


OR 


Ammoniacal Liquor. 


b004 
Mrice Lists and full Particulars 
fier uished « on application. 


« GROWN 
/PHOSPHOR-TIN. 


BARNETT & FOSTER, 


“NIAGARA WORKS,” 
25°, EAGLE WHARF ROAD, 


amesaichcesineseiig maT. 


A COMPLETE SODA. WATER MACHINE, 
Including Bottling Apparatna, is supplied for £40 per set {or 

producing 100 doz. Lemonade, Ginger Ale, &c., per day. 
Ld 





405 


Soda Water Machinery 


For the Manufacture of all kinds of Aerated Drinks In the highest state of perfection, 








BY USING OUR PHOSPHOR-TIN, 
Phosphor-Bronze can be made Superior to 


any now in the Market, 
AT 80 PER CENT. LESS COST. 


Three cwt. of our tin will produce one ton of Phosphor-Bronze, 
thereby effecting a considerable saving in carriage, and enabling 


Manufacturers to use the same stock of Copper for all purposes. 
(See our Circular, ) 


BILLINGTON & NEWTON, 
LONGPORT, STAFFORDSHIRE. oe 


Agenta.—London: HAUGHTON & OO., 110, Cannon Street, E.O. 
North of Europe : A. SINGTON & 00.,& St. Peter's t. Peter's Square, Manchester. 


JOHN RAMSBOTTOWM'’S 








No technical knowledge ix required, as all information ix 
given to purchasers of Machines. 4910 
EEE 








PUR TRATED. Rides peck dak Sapa OGUE FORWARDE 2 RES 


arene pEeEEETnpeee coup hie: Kit PONY “SSTSCn es Soe anee a ee Ee 


eee 


RON ROOFS & FIRE- PROOF BUILDINGS. 


TANKS & CISTERNS. 


Galvanizing Baths. 
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ae IE? — zee “il a : s ROOFS ‘BUILDINCS) P ATEN! WATER ENGINES 6 NAM P UMP \ 
inn | i sisi rr ko See qalen Are for This Pump ow 
ai re "a pices | a » HOISTING USES, UNSURPASSED 
| me on a= ag — é i 3 coe VERB JANE Or ee oe of SIMPLICITY, 
Rieti Se : Galvanized and Painted oi Towns Water Pressure : eg PRICE, 
IRON ROOFS, IRON BUILDINGS, =a 


EIN GIN El SEDs, STORES. 
Constructlonal Iron Work and Smiths’ Work of fork of every description. 6027 


ee ee eee 


DAVIES BROS. & CO., Crown Ironworks, Wolverhampton. 
SS Spano ills ses UaoceeeunsuvsoSNGDTNSE 





4M). SAYNOR ROAD, LEEDS. 


i: For Prices, should give give the Wator I Pressure, wnd the 
power requir ; 


MURRAY’S PATENT BRIOKMAKING MACHINERY. 


ON Ft atte « 


Sole Manufacturers, THOMAS MIDDLETON & Co., Engineers, 


LOMAN STREET, SOUTHWARK, LONDON, S.E. 


oe eee n ee 


EiGH PRESSURE MARINE! BOILANS. 











Patent Plunger 








Patent Best and Cheapest Means of Preventing Unequal Expansion. 
Brick Press, f &6 9 
Steam Driven Brick Frees for 1 WIETR’S ite NT HYDROKINETER. 
Cutting Tables, eee aa _ OVER 4,000 IN USE, 

—— Recon G. & J. WEIR, 
Lubricating ere aa mee — ‘s baie all 49, JAMAICA STREET, 
Solid Dis, for] Wt Ane plea ics of Fancy , GLASGOW. 

all sorte of Clay. comme ——_ = —*. MENZIES & BLAGBURN, Kino Steaer, 
POR MSS EET ae Bricks, NawoasT.a-on-Tryn Wy. REID & CO,, 6, 

Rect AL ele eee gear SE Ss bere TICLE TE - Nsw Lowpon STR A3T, Lonwpon, E.C. A. & R. 

IMPROVED ROLLER BRIOK z MACHINE, 12,000 to 40,000 Brioks per day, BROWN, Warmnioo Roa, Livenroot. _ B. 
and Kiln Burnt "Bricks. ca W. 8. VON ESSEN, ENOINSER, HAMBURG 





Aleo Manufecturvrs of a)! kinds of ‘Gay ae a ils ing Rolls, Mixing Mills, Steam Engines & Hydraulic Machinery. Acunt yor Scaxpreavia & Gunmany, 5231 


xIv 


P yD 


Apply-—THE KIRKSTALL FORGE CO., near Leeds. 
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CASTINGS 


if FZOWLING IRon C® Pa 
fi BRADFORD YORK? [i 
CA ORIGINAL =PATENTEES | 


Noiidityosaa Ayana Jo 


STEEL 








JOHN BELLAMY, 


BYNG STREET, MILLWALL, LONDON, E., 


MANUFACTURER OF 


~~ GORNISH, LANCASHIRE & VERTICAL BOILERS | seca 


ON OR S 
WROUGHT IRON ie ran. poor or EVERY DESCRIPTION. 


Tar Stille, Steam Pane, Jacket Pane, Shoote, Hoppers, TANKS, OISTERNS, éc. 


VATENTEE AND SOLE MAKER OF 


BELLAMY’S PATENT TUBULAR BOILER, 
Unsurpassed for quick Steaming and Economy of Fuel. Also 


BELLAMY'S PATENT HEATING BOILER, 


SPECIALLY | ADAPTED FOR HORTICULTURIBTS. — 4922 


“ey 











ee Fe 


STRUTHERS GY C0., Colonial Engineers, GLASGOW, 


MAKERS OF 


SUGAR MILLS AND COMPLETE PLANT FOR SUGAR ESTATES, 








RICE, ARROW-ROOT, TEA AND COFFEE MACHINERY. 


Irrigating and Dredging Machinery. Sheep Washing Plant. 
STEAM ENGINES AND iia OF EVERY KIND. 





5284 


STRUTHERS@ & FRAME'S THREE ROLLER & SUGAR MILL. 


LONDON OFFICE: 27, LEADENHALL STREET. 


ENGINEERING, 


be cn ates SRN yn eee 
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“STANDARD” STEAM BOILING ROZZLE > 


HEATING OR BOILING BY STEAM, 
The objectionable noise when boiling hy steam is entirely done 
wile with, and the Haquor Heated 

iled QUICKLY, ECONOMI. 
CALLY, and SILENTLY. 
4 3? 1 M2 38 din. pipe 
60/- 60/- 65/= 100/- 130/~ 176/- 260/* z 








,, | PICKING, HOPKINS & C0. Fos neciooneen d 
__ BOW, LONDON, E. ee. ae 
-~—: MAKER OF :— 
SUGAR, RICE sw FLOUR MILLS, ert = 
STEAM ae on Boilers, 
ENGINES, ; , aarp? | BIENOLEUn 
Gh MACHINERY. 
os JAMES LANDALE, 


Rast. Fey Road Eicher | Works Co, Limited, 
MILLWALL, LONDON, E. 
| HYDRAULIC ENGINEERS, 


Parkes's Patent 
Portable Hydraulic 














Oranes, Lifts, and 
Hoists. 
“a | F. E. Duckham’s 
val PatentSuspended ,, 












SPECIALITY 


LATHES. 


SMITH & WILSHAW, 

) HALIFAX, ENGLAND 
Teg Makers of all kindy of 
Peete Improved Self-Acting, Sliding, 

Sapa and Screw Cutting Lathes, 


For Foot or Power, h2e0— 


“GARR'S DISIN TEGRATOR, 7 


Registered Trade Mark, No. 6380. 
AWARDED BRONZE MEDAL, PARIS UNIVERSAL EXHIBITION, 1878, 
CARR'S PATENT DISINTEGRATOR. 


This Machine effectually 

ulverizes by the com- 

bined influences of percus- 
sion and of centrifugal 
force, Iron, Zinc, and other 
Ores : Asphaltc, Artificial 
Manures Seog les Fire 
Clay, and many other 
substances. It is also 
largely in use for the 
Pe. pulverization of Coal for 
- —_— \ the manufacture of Coke, 

| On oD ic mie. Patent Fuel, &.; and is 


Pamuty 








‘ai B very effective for mixing 
Sugar. 





me 

Those Machines aro capable of reducing to a fine granular powder from 50 to 200 
tons per day (according to size) of any unfbrous material, Machines made to order 
from 18 inches diameter, to suit special requirements of purchasers ; theso small 
machinos being specially adapted to the requirements of Chemical Manufacturers for 
Mixing and ot thier UIposes, 

No Ayenta. AUD achines will in future bear the Registered Trade Mark (“Carr's 
Disintegrator”) in three places—viz, on Bedplate, and on outside Faco of each age. 
A Descriptive Pamphlet will be sent free on application to the Managing viele 

of the Estate of the late Patentee, 


PHILIP TRIGGS, Albion Chambers, BRISTOL. 
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. eee IGEO. BOOTH & CO., : 
Blectri¢ Valve-Closing Apparatus| “nantrax, @§ ENcLAND. | 


i , Bae 
FOR STHAM ENGINES. —- Meith ALSO SELF-ACTING 
LATHES 1 steam Kamas, 
















rh 





THIS PLANING, SLOTTING, | pee ea eee 
Medals Awarded APPARATUS} SHAPING, BORING, DRILLING, : 


AND 


15 
SCREWING MACHINES. 
LARGELY SPECIALITY : 


USED {Punching & Shearing, 
on PLATE BENDING, 


peepee. STATIONARY|PLATE PLANING, 
INTERNATIONAL , jeer. | ENCINES ANGLE-IRON BENDING, 


S| citi aes 
FISHERIES | | : i4 | iy WITH THE and Huilermakera’ Tools. 
EXHIBITION, PME GREATEST 

LONDON, 1883. [m= : te. SUCCESS. 


DUNCAN BROS., 


32, QUEEN VICTORIA ST., LONDON, E.C. 
79, COMMERCIAL STREET, DUNDEE. 


INDUSTRIAL 
EXHIBITION, 


BRADFORD, 1882. 


a an ae a %, v 
4 “iain | 
8 2 (i q HL i J 


nn 


And all Classes of Shipbuilders’ 








TELEGRA PHIG ADDR Ak an —“DOUCINE, LONDON.” 


____ Monthly Lis List of New it of New Machinery in Btock, POST FREE. 4190 


ee ee ee eee ne Me ee 


LEE, HOWL, WARD & HOWL, CARRICK & WARDALE, 


ENGIN - ERS, TIPTON. Redheugh Engine Works, GATESHEAD. 


IMPROVED SINGLE & DOUBLE 
, ACTING STEAM FERD, BILGE 
ctor) and BALLAST PUMPS, 
. ' ff AIR COMPRESSORS, HYDRAU- 
rive LIC PUMPS & PRESSES. 


The Steam Pumps as illustrated are, as nearly 
as possible, incapable of being choked, save with 
hard substances ; and in working it has been found 
’ that shavi ings, waste, corn, small 
coals, &c., pass easily through, 
. = which renders them eminently 

ey ee | oo suitable for ballast pumps for 
AN = ships. 

They are Jargely used in 
Ohemical Works, Breweries, &c., 
where ordinary lifting valve 
pups aco readily choked ; and 
hy Railway Companies for 
supplying water at watering 
tations. 


MAKERS OF EVERY 

DESCRIPTION OF 
CHEMICAL WORKS 
~ MACHINERY AND 








sens 
i! K 


Prices on application. 


SIX DRILLS AND A SET OF SPANNERS SENT WITH EAGH MACHINE. 


pn lt 


This Machine is suitable or Hand or Power. 











WITH REGISTERED Vict. 


ei im 


ry! 62 


i “tell 


; —3, i 
En pote] cemnsen. = poe Fred | wreeoeey 
ri ‘ i] ke 
ce Ne 


Registered Self-Feeding Bench Drilling Machine 





Pia amcpecnt Ss oe woe SST 











4128 ‘ 
tn oar sae oa 
No. | Hofght Weight, Pept of [Diameter of yin up to I. CASTINGS, HYDRAULIC 
ee , Feed. ble. - pee, of 
: doar cate = = ee 
210 | 2f. sin , 100Ibs, | ahi, =| hin, | Bin copes MACHINERY &e, 
| | | ! debees : ’ 
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THE STEEL GOMPY.OF SCOTLAND ne he Hs 


|| 
LIMITED. Banibi | y GLASGOW 
1 i 


(SIEMENS PROCESS). COATBRIDGE. 
150, HOPE STREET, GLASGOW. 











. . 
mrs | Eee 





Address 
41, OSWALD ST,, 





MANMUFAOTURARNS oF 


Steel Rails, Plates, Angles, Beams, Bars, sonal IH Hib BOILE 
___ Forgings, Steel Castings, Blooms, &. = = ioe cee EE 














ee eee a Ore 








ct, és WW. BHARDMORE, 
PARKHEAD IRON and STEEL FORGE and ROLLING MILLS, GLASGOW, <n ee ee ee 
CONTRACTORS TO THE ADMIRALTY AND FOREIGN AND COLONIAL GOVERNMENTS. aa) Tee | 


ANUFAOCTURERS 0 


STEEL PLATES, SHEETS AND BARS]] geopew s saues stewart, umiad WROUGHT Ion TUBS S 


refi ee ns Procesa) nnd 


IRON SITHETS, PLATES AND oa _____ WROUGHT IRON TUBES OF ALL KI KINDS. DS. —=_— Gas, Steam, Water, &c., &e. 
FOR SHIPS, BOILERS. BRIDG 


inne oD co Se ~"TTHE WELDLESS STEEL TUBE COMPY., 


ICKNIELD PORT ROAD, BIRMINGHAM, 





sii Mon couBOeriCN Gide ones MANUFACTURERS OF 
Boller End & Furnace Plates, Flanged & Welded. Spectal Stee) for Antl- Collapse Rings & s& Wolded Tubes. BOILER TUBE 
IRON AND STEEL FORCINGS OF ANY TMENSIO 4A FOR MARINE ENGINES AND 0 URPOSES., set asanee sini SARE cil a trek aes 


IRON AND STE Ty END: RUANTS at Bega tiered MANU WAC TURE, 
1 & RON, BO, 

London, 11, Queen Vietoria st, EG... Wed. MARTIN. Hamburg, Hoptenanck No. 11,,Wilh. RUMP 4716 

Newoaatlo-on Tyne . Win. KELSEY 


. Capt. RYAN 
Bolfast, 67, Doviegall Street... .. HLH, BUTLER | foto, WillomshadeNo.9. . Post van derBURG&Co, 














FORSYTH, “MILLER, "AND CO., 


BROAD STREET, MILE END, GLASGOW. 











IMPROVED Spear ee Tae 
Malleable Iron (or Steel) Castings. PATENT WELDLESS STEEL TUBES 
For Boilers, Hydraulic Presses, Ferrules, Boring Rods, Bushes, Shafting, 
H yd rau r IC Oyli in d ers, Couplings, Spindles, Collars, and other uses. 
Spur Wheels and Pinions for Rolling Mills, aa other Heavy (WELDLESS) 
Oastings up to 6 Tons. TRADE (WELDLESS) MARE es 
-Tondew Office: Crown Wharf, 5, Upper Thames St., E.C.—GEORGE HATCH, Agent. | : 





To winch pe Wl Patterns atiay be sont. 


Agents for Sweden and Norway; LANDER & LARSSON, Now Edmund Street, Birminghair. WJ A WIEIS EA DIE} Bz Sons, 
Agont far- Wrunce ; T. GRIG NE, Late T. Patin, 12, Rue do Malte, Turis. 411 


= CLYDESDALE TUBE WORKS, RUTHERGLEN, NEAR GLASGOW. 


@ SPENCER & CO. Rete 


IN LAP WELDED IRON BOILER TUBES. 
Engineers, Millwrights, & Founders, A\ LOCOMOTIVE TUBES WITH COPPER 


Pm , [Peo Tare oN ENDS, 
=z MELKSHAM, WILTS.|(Ghaee at pHoxa tts Sy GAS, STEAM & GALVANIZED TUBES, 


c GRINDING MILLS NS ay ve! a S y STEEL TUBES. 610d 













Ae 
“i ‘ath Tie sete 
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__ (ape a: FOR = London Office: 186, PENCHURCH ST. 
43g tial F : ie woe cs LOAM, COAL, OR BLACKING. Se os: : Fi aE EA ee a 
eta “aes Pat. . 34 ft. pan, 5cwt. Rollers £17 


att =e ane ee “ISLAGK’S EMERY WHEEL, & MACHINE C0,, Ltd, 


LIME BANK WORKS, 


ARDWIGK, MANCHESTER. 


Rosert Luxe & Mountrorp SrEncer, 
Managing Directors. 


Attention is invited to the New 














aren én oe a Pewee = 















= =" oll STEAM TRAPS 


OVER 13,000 SOLD. VAUGHANS PATENT WATER 


SILVER MEDAL AWARDED. EJECTOR OR STEAM TRAP, 
POSITIVELY THE ONLY RELIABLE APPARATUS EVER MADE. 












Satisfaction Guarunteed., 
Simple. Cheap. 
Saves broken joints, broken 


GAN BE APPLIED TO [Same proved Tool Grinders 
te ADAPTED FOR ENGINEERS’ TOOLS, 


eylinders, broken plpos. Cylinders, Heating Pipes. 
Absolutely reliable. ” " » Jackets. Heating appara: uscs of all kinds. These Machines ate made iH eix sizes, and are soo 
fidently recommended as being much superior an 
Unvarying. fie nce COME faeces ee ordinary grindstone — grinding more rapidly and 






: imparting a much botter edge to the tool. 
Seats Theso Machines can be fitted with wheels specially 
tees suited for Brass Finishers’ Tools, and also for Grinding 
mam Wood-working Tools of a)) kinds 
: e, with illustrations of above and of many 
oe and Syecial Emery Grinding Machines on 
et + 4+ application. 6389 


YVAUG HAN & SON, Rovat Ironworks, WEST GORTON, 
CONTRACTORS TO H.M. Govecnmnds: MANCH ESTE R. 
London Agent: JAS. KEITH, 57, Holborn Viaduet. Belfast: Messrs, PATTERSON & SONS. 
Messrs. SINGTON & CO., 5, St. Peter’s Square, Manchester, Continental Agonts. 4856 
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PEN Oe te tel ee ok coe et . -_— adil eects Sabnadiail ae re et aged 


K7OOD ‘BROTEHE Rs, es alloy is an iniproved brass, hard, durable, and strong as mild ateal, possnssinyg a beantifal 


golden colour; when melted it prodnoes « are uiealingaut ae grain; if can be 


VALLEY IRONWORKS, SOWERBY BRIDGE, YORKSHIRE, eae (E oy AL- 


cA! For Prices 
_— “INcoTs, PLATES, SHEETS, RODS, WIRE 


Manufacturers of DELTA METAL IK Pua LARGELY UAKD 
RTC, AF 


_ 72 COMPOUND “wisn” 
mere at == SURFACE CONDENSING pEL 
PES MARINEENGINESD = ~====382= 2to= 
B  zescco=me. [Tue DARLINGTON STEEL & IRON CO., Lro 


Hign-Class Workmanship.) BRSSEMER STEEL RAILS from 10 to 84 lbs. per yard, 











- 


Casmemmersceies 6 6 dates 


STEEL AND IRON FISH-PLATES, 
ALL LATEST IMPROVEMENTS | PATENT FLEXIBLE, CLIP, ANGLE, AND OTHER SECTIONS. 
Bpecially to secure —— ROLLED STEEL SLEEPERS. —— 


Best Economical Results.} STEEL TRAM RAILS, A SPECIALITY. 


ENGINES |S eeeb ANGLES, THES, CHANNELS, 
twwttcveniaee | BULBS, and BARS of other SECTIONS, 


For Shipbuilding and Constructive purposes. 
Guaranteed, if required, to stand the Admiralty or Lloyds’ Tests. 
BOoOrLikns BTHBL OASTINGS OF ALI DHSOCORIPTION'S. 


ee ; LONDON: 3, VICTORIA ST., WESTMINSTER ABBEY ,S.W. 
ga, (IFices Messrs, THOMSON & BROWNING, Agonts. 
fe NIE X. WI LSON & CO., MANCHESTER: 27, CORPORATION STREET, 
: { ait j VA TRO ORKB, LONDON, SW. eects Messrs. BARNINGHAM BROTHERS, Agonts. 0 100__ 
Bein, NINE Dh MANUPACTURARS OF “WW . ASQ U a EX, 
, urr 


The ‘ VAUXHALL” Donkey Pumps, The ‘EXCELSIOR’ — MACHINE TOOLS 


Direct-Acting Pumps, 
FOR ENGINEERS, SHIPBUILDERS, 


HIGH-PRESSURE SCREW ENGINES, COMPOUND SCREW BOILER MIAKEEN, &. &e, 
ENGINES, Patent SURFACK CONDENSING ENGINES, Special and General Machine Tools of 


the largest dimensions, 
PATENT PADDLE ENGINES, HoisTiINa MAoni ae > Contractor to the British and Foreign Gov erninents 


0 oan BAA 
seer HIGHROAD WELL WORKS, 
J VICK LISTS O ie 
_ ILLU STRATED PI KH LISTS N APPLICATION. HALIFAX. an 


MACDERMOTT & GLOVER'S 
Patent Percussive Rock Perforator (Improved) 


FOR HAND-LABOUK ONLY 
N PHAR) Ir ¢ SIs. 
rae FOR MINES, QUARRIES, AND COVERNMENT CONTRACT WORK. 
PO Rate of Penctration in Cranite 14 to 2 inches per minute, 


PRICE ££ 5&©O COMPLETE. 





a ee ae 


__In Iron or Steel. 4054 























= 0 FOR FULL PARTICULARS APPLY TO-- 

Rite) - sty GLOVER & HOBSON, Engineers & Millwrights, 
Out ALBERT IRON WORKS, 
ST. JAMES'S RD., LONDON, 8.E., Sole Manufacturers: or 0 


M. MDS UE NRCS 25 & 26, PUDDING peu LONDON, a Pat) 
__ TELEPHONE No 4,664. NLR A Machine can alwaye be poet Kivu rk (Without netic ‘chat tlie Albe mir iM, 





ed 


: 4 v noe ee 





A230 


siete. PENWYLLT DINAS CO.'S 


KORTING BROTHERS, SILICA BRICKS 











nA o 
Gag)  —— Engineers, = SB4aPag,  ORusy 
mr | 11, PANCRAS LANE, QUEEN ST, 17, LANCASTER AVENUE, EVER MANUFAOTURED IN 6OUTH WALES FOR ie 
= ci LONDON, B.C. manoHesTER. [STEEL AND IRON FURNACES, &c. 
: a t SOLE OCONSIGNEES FOR eee Proprietors : KERSHAW & :° POLE, Be Cullwis Street, H.C. ee 
RR Br ma TOVOTE’S Patent SELF-ACTING HODGKINSON’S PATENT 


Mechanical Stoker, 


= Ey THE BEST, 
AND-MOST DURABLE 


Yet Introduced. 


Successfully applied to every des- 
cription of Furnaces. 


mm = LUBRICATOR. 


bie: 500,000 IN USE. SAVES 90 % OF GREASE. 


————10: 











UNIVERSAL INJECTORSroz FEEDING BOILERS, 
GAS EXHAUSTERS, CONDENSERS, 
AND SCRUBBERS. 
AIR-COMPRESSORS AND EJECTORS. Pp HODGKINSON & C0. 
HEATING ARRANGEMENTS WITH STEAM OR Poe ee aa 
. HOT WATER. — ,... 6067 


iceuie ee DTA: eaeeer. |ORDSALL MACHINE WORKS, MANCHESTER, 








ity. 





r Hydraul 


E, and }ovs not Cord or Woar the Rods. 
Packed. 

Is made in [ngs exactly to fit each box, 

Will keep Tight on longest Voyages. 

Is made of the Noftest Materials, 


Iu the best for Stationary, MARINE 
Locomotive Enyines. 


Is the most Economical Packing in the | 
Market. | 






‘ ey 
vy , 
5 ' 
”* 


up when Engines are working. Pumps, and Stern Glunds, 


In ordering please send diameter uf Rods and Glands. 


Acrents—CLARKE & COCHRANE, 25, 
16, South Castle Street. 


Corinthian Buildings, 
Or to the Sule Manufacturers, 








JOHN OAKEY & SONS 


GENUINE EMERY, HIGHEST AWARD 

EMERY CLOTH, 

Wellington Mills, GLASS PAP ER, 
LONDON, SE BLACK LEAD, &c. 


R.HUDSON’S Parent STEEL szox TRUCKS 


LIGHTEST, STRONGEST, AND “MOST CAPACIOUS MADE. 
Patented Europe, America, and British South Africa, No. 2677, 1875; No. 50, 
1877 ; No. 3872, 1878; No. 102, 1881; No. 4383, 1881. 


With or Without “END” DOORS and “SWIVELLING” UNDERCARRIAGE 


6205 








for Tipping at EITHER SIDE or END of Rails. 


THOUSANDS IN USE BOTH AT HOME AND ABROAD. 
Made to any size or gauge of rails, Over 100 Trucks turned out weekly. 





R. HUDSON, GILDERSOME FOUNDRY, NEAR LEEDS. 
Registered Telegraphic Address: GILDERSOME, LBEDS. 4550 
Telephone No. 14 i connection with the Leeda Exohange & Principal Hotels & plaoos of Business of Business in the town. 


~ SMITH & COVENTRY’S 


PATENT TWIST vn GRINDER. 


om —- 





e 

THE IT IS MADE IN 
ONLY PERFEOT FOUR SIZES 

MACHINE EMBRACING 
FOR GRINDING A RANGE OF 

TWIST DRILLS 
DRILLS. From ys to 3 in, 
in Diameter. 





SMITE & CO - 
GRESLEY IRON WORKS, YZ, 
ORDSAL YEE ER 


LANE, SALFORD MANOHESTER, 
LABOUR SAVING MACHINE TOOLS, TwIsT 1 DRILLS, &0. 


MANUFACTURERS OF PATENT, SPEQGIAL, AND G 





TWIST DRILLS ARH ALWAYS IN STOOKYAT THE WORKS. 501 


ue NGINEERINS 


ic Packing 


Ia easily 








Ww Is Self-expansive and requires no Scrawing- ' Is suitable also for Air- Pumps, Clroulating 


For full partioulars and Copies of Testimonials apply to LIveRrpoot, 


4477 


R. B. LINDSAY & Co., Plantation Quay (West), GLASGOW. 


Philadelphia, 1878, 


[Aua. 22, 1884. 





“tk NI a 


th il 


ne ity 


mC 


il A i 
esata 


For Textile and Chemical Manufacturers. 
Engineers, Contractors, Dyers, Paper Makers, Millers, &c., &c. 


Also for 
STEAMSHIP, RAILWAY, TELEGRAPH, Agricultural, and other Technica! Purposes, 
Are exclusively and actually MANUFAOTURED BY THE . ; 
Limited. 


NORTH BRITISH RUBBER CO., 


Manufactory: CASTLH MILLS, EDINBURGH. 
WAREHOUSES: 67, Moorgate Street, LONDON. 6, Oharlotte Street, MANOHESTER. 13 & I6, 
a Oswald Street, GLASGOW. B61 





ae: Sneseinelliedeaten cheaalinental ee eng ne enemee 














(Cher) THOS, FLEMING, SON & CO, 


aistiiceen at 
5219 





Main Driving 
Bands, any width. Endless 
Belts for Portable Enyines, Wire & Thong 
sewn. Every description of Leather for Mechanical & 
Engineering purposes Flax, Tow, & Jute Card Clothing, 


Ww 
India-Rubber, Gutta-Percha, & Telegrap h Works Co. 
WORKS : SILVERTOWN, ESSEX.] «imiTeD>. [MANUFACTURERS OF 


VULCANISED INDIA-RUBBER (Contractors to the Lord« ora lestonors of tha Admiralty), “to vuaial the 
actton of Mineral Obl at High phen Hteam: Sheet Ruders, aud Baeari > Valves tur Marine aad Pand Ligines, Wheel 
Tyr *y Hien lain, tusertion Hh, oat, (ord An Tubing, Gauge- -Atass Rings. 

VULCANISED INDIA- MUBBER J AND € ANV AM HOSE for use iu the Tropica. Buctrow Luar, with Spiral Wire fin Puna, 

Fire Kngiues, 4c Conpucrinu and Dapivery Hoss for ships Une. 
TRAM PACKING (Indle-Ruvber aud Canvas), in Buxeta, Ro wi 


“Rpecta Qualits 


th Bolld Hubber Core; Wasnices, Kinga, &r of 
every desoription. 
HILVKRTOWN LUBE eee Taste Binam-Packine, (Lubricated Cutton hive ludia- Rubber Core). 
LCANISED INDIA-RUBBKK MACHINE BELT 
Voie ane INDIA-RURBKR Mata, not liable tu injury by ete ur wat. 
GARMENTS, FABRICR, & (not affectel by the action of Tropical Climates), ~-Waterpm oot Coats, Onpes, Leguings, of every 


desoription ; Waterproof Hats, Helmets, Kine ow hinpere Watarprool Sheeting tn Yospitale ; Diving getty fitted with Vulounived 
Tuidia- rubber Collara and Cuffe; Ai-Proof Becks, lows, rae pare Baths, Life Belts, (as Says, Water Bods, Cushions, 
Buttles, &o. KBONITE (not alfected by ¥ indir or riper fel or Acetic helaat owPhotographls Artisler: Bpowkluy Tubee, Month 
Pinces, &c.,; Battery Cells, Rheet and Rod; Burgloa! Appliances, 
GUTTA-PERC HA,—Tubing, Holting, Buckets, &e., &e., &e 
TELEGRAPH CABLES,—lndia rubber or GQutte-percha submarine, Bubterranean, and "Aerial: Telegraph Inautatore; Bpeaking aud 
igual Instruments, Hallway Block Signals; aioe So re reer HAT Inatrumanta ; Passenger and Guard lustrumenta ; Alarm 
| kinds, 
TORPEDO APPARATUS as used hy oe Services of G rat aati United States, &e. ees poupiae Bystem for Coast Defenoe, with 
all the latest iin nprenene Firing Batteries, 
flole Manufacturers of the PATENT |L.EOLANCHE BATTERY in use by in M. Genera! Post Office, &o, 


Works In France: | Persan Beaumont. WAREHOUSES : 100, , Cannon Street, London. 4984 


Estas] SOSA HB TOMEY &c SONS, (1853. 


Manvractussas or HURHEA 


se ee ee 
@ UAV 8 VAu 


stan S taneee will alee mreneiire 04.1,900 1s: vare inoh, and do not change coleur, nor become furredtby use, 
MANUFACTURERS TO an Maseaty's Govern maw. Pi Lrets eyid Teerimomials OM APPLICATION, 
-~Makera solely to Messrs. Kanpn & June of the Patent Enamolled Water 


Ginsseos. 
THE MANOR GLASS WORKS, ASTON, BIRMINGHAM. 1248 


mene nn eee or ee ee tee Ser enn ee ein tet 


SWISS HELIOGRAPHIC PAPER 


Will be found the Best for all purposes of Reproducing 


PLANS, TRACINGS, MAPS, CHARTS 
and PATTERNS by SUN LIGHT. 


——= Tv be obtained Wholesale of »— 


J. R. GOTZ, 19, Buckingham St., Strand, London, W. C. 


PATTERNS FREE, PRICE LISTS FREE, 
Rape AS ee RU PN RIO acne iu ae hoe 











—— 





MATHEMATICAL DRAWING INSTRUMENTS (Gi 
AT MANUFACTURERS’ PRICES. 


Price Lista and IUustrations on _Appiioation tu above Address. 5164 


Over 350,000 in Use. 


Sr AU EEE Et’ss 


‘g Spa. i 
ee PATENT LUBRICATOR 











AND 


LUBRICANT 
SAVE 90°/, over Liquid Oil. 


UNIVERSALLY APPLIOABLE. WORK IN ANY POSITION. 
THE LOOSE PULLEY LUBRICATOR. 


0; 
For Reports of eminent firms and Particulare apply to 


TRIER BROS. oe eeaees, AND 


eg MANUFACTURERS, 5201 


19, Gt. George St., Westminster, London, 5,W, 





a iit 
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A EET oy UTE Oe AOL ein it ott TD 


<\ WEBB & SON, 


| V\, TANNERS, CURRIERS, = 
LEATHER MACHINE BANDS, HOSE PIPES, %y 
WATERPROOF PUMP LEATHER, 


AND ALL LEATHER ARTICLES FOR ENGINEERS’ USE. 
LONG LANE, SOUTHWARK, LONDON. 5016 


LEROYS 7 
Labia PATENT NON-CONDUCTING COMPOSITION AWARDED. 


For COATING BOILERS, STEAM PIPES, and other Steam : 
Heated Surtaces. To prevent the radiation of heat, save fuel ree aera 
iucrene the bowel 7 sine an kee Fi atokeholo, Ne 

engine-room coo I AT ONCK SHO 

IT CANNOT CATCH OR COMMUNICATE FIRE Umd by | QOMDS Tannery, Stowmarket, 
se H.M. Government in the Dook vacae: &c., &c. Three Boilers : ; 
SMe covered with this composition, will do the work of four not | Price Lists and Terms on application. 
ma 6covered. May be sven where it haa been in uae for twelve 


aud fiftean yuary. Kxtiniates given, 4788 TUCK’S PATENT PACKING 
F. LE ROY & CO., Pate oo India-Rubber Valves, &0. 











50, 57 & 54, TANNERS & MANUFACTURERS OF 
HIGH STREEI, 








K. ’ ae TUCK & CO., LIMITED, 
F RED! -M, MEAD & ” 0. S Gray 8t., near Philpot St., Commercial Road, LONDON, E. near “ae ar ae 
Griffith Btrest, Lower Broughton, Manchester, and South Shore Road, ‘Gateshond- on- ‘Tyne. sci tang ee atten cunen 
STEAM PACKING, [<_< ) RRs 








We Bheet India. Kubber BuSer- 
Belf-Lubricating, durable, and of low price, for Loce- = BIR EEEEILD'S ge peas Nias ee 
motives, Steam Hammers, Mining Pumps, &9, F O S S IL ME L C OMP O S ITI ON Contractors to the 

Office : 65, Watling Street, A AORN pe 

Works : Krenxinaton Roan, Lonvoy, 8.E, (NON-CONDUCTING MATERIAL) LONDON : 116, CANNON fr., E.C. Livmnpoou: 42, Creare. 


Anp at Poivapauraa, U.S.A, 8880 FOR COVERING BOILERS & STEAM PIPES. Br. CARpirr: 108, Burs Dooxs. Worka: LAMBETH. 


{yade-m Brought out in 1870; used already by many thousands of steam users all over the world. ROB a —- 80 mss 
aM» TWO MEDALS AT AMSTERDAM EXHIBITION, According to testa made by Mr 0D, iP at tia 

K, Clark, the eminent testing engineer, one cwt, of Foaxl! Mea) Composition apphed to 
» Steam Pipes which are exposed to the weather, and working day and night all the vear 
round, will save Jf to 20 tona of best Welsh Steam Coal. Used in large quantitiea by 





I, M.'s Government in the Dockyards, &c., after RECENT trial in competition with all 
other Coverings used hitherto, See Re port of Trial in issue of Sept. 21st, 1883, 


‘ A. HAACKE & CO 21, LIME STREET, LONDON, E.C.; and 
*y 72, REGENT ROAD, LIVERPOOL. . 
SoLke AGENTS :— For South Wales and Monmouth: W. H. CULLEN, 2, Gordon Road, Roath, Cardiff. 
ay For Scotland : GEORGE BLAIR, 38, Queen Street, Glaagow. 5254 


Albert Engine Worse res fama |2. OMS RET 
° _ Liquor Boilers, Steam Ooppers aN EWCABTLEON-TYNE, 6276. 
MARINE ENGINES & BOILERS, Fipes, bo. WILLIAM WILSON, 


STEAM LAUNOHES, Pp ATENT It prevents the radiation of 
































: poe eb eprreeres : infu LILYBANK ik BOILER W WORKS, GLASGOW, 
DONKEY PUMPS & STEAM WINCHES, TRADE MARK snd labour. pr oda ogra iia cing tepid cliod hls Worle and crested: weveest ocd 
Gran's Patent Signal Whistles i ay Went | mer ma pg 
NON-CONDUCTING ttatte dani'afater [TRON AND SHERD BOILERS 
Morinie Repair thoroughly ; ad. sacs k wit out any extern castings. Low post REPARSENTATIVE:, tENEY “OOLRY, Manaion House 
and gwe orsorme een Cham bera, 11, Queon Victoria Btreet, E.C. 
ALL BRANCHES ON THE PREMISES. PAPIER MACHE (EVA'S For sass alsin further RICHARDS PATENT 
VULCANITE MATTHEW KEENAN, OS 
Haxnoro Ixpia-Russrz Cows Co, | > OE MANUFACTURE FR,/HANNAN & BUCHANAN, 
188, LONDON WALL, WOOD STREET, £.C. Wrsel aan - 
Bourdon’s Patent Pressure 
EBONITE 5019 Vacuum) and Compound 
: Gauges, Engine Counters, 
Engine Tel repli Reélu- 
cing CGeur Indicating 
HYDR AULIC M ACHINERY : @ Engines, Silinunietors Ther. 
OF ALL DESCRIPTIONS. 4244 
PATENT GAPSTA RANES, &o,, —— 
eon pies Llc pera ne LOCKWOOD'S improveo PATENT DOUBLE-ACTION METALLIC PISTON PACKING) MECHANICAL 
WORKS, WHARVES, N 
WAREHOUSES, AND OTHER acencee are (GS axp pS PF ING. the BOILER CLEANER, 
ENGINES, BALERS, AND GENERAL MAOHINERY __ <i 3 ; = — 
W. L. WILLIAMS, | = - x \ Wye. 7 oN yy in 
2, WESTMINSTER CHAMBERS, Be HIE =U BETE fl eq 
LONDON, 8.W. 4835 
GREAVES’S BLUE LIAS LIME) ieee 
And PORTLAND CEMENT. i Al neo 
GREAVES, BULL & LAKIN] ‘ | iy il ate iN | 
\ 


— 
ce 


get 


oth WB, aa OS as 0g 
We: FReF tae? 


tw oe | a se ‘ te 
ae: Y aie ¢ vlntBiy Ey 
pratt eas “idl ae 





RTA” 
From Messrs. SPILLER & CO., Cardiff. 


am “*Sin,—We have found your Boiler Cleaner, that we 
P Sean have had on trial on one of our boilers for the past 
ay La < road three nionths, satisfactory, and we should be glad of 
teil eit ome: Paes a youraccount, You will ploasc furnish us with Estimates 


shape and in avery position, | specitoations, Ket imates, and Mustrations of Botlert furnished 
Lonvon Warenousz: F, WINTER, ARMACH WORKS, TREDEGAR ROAD, NORTH BOW, LONDON, E. ©” 75, ROBERTSON STREET, 
mometera, Levar Clocks, &c. 
PURPOSES. ih LaTere Hird fereierpi i ayainat the walls of tha cylinder, and the other to press the rings apart against the flat tacen Thus 
a Tig te required tring. 4 
Deliver the above ~ arto ane pe Cements to 


every | part of the ‘Kingdon by rail and ‘boat “direst ui i i te | tor fixing one Cleaner on each of Throe New Boilers.” 
Stockton, Wilmcote, and ait Works, _ tl | ll nn | eg 4186 HORATIO NELSON, 
pa Offices: WAR Ubi Sole Agent sor Great Britain and Belytum, ‘ih 


Depots, SOUTH RE, A RO LOCKWOOD & CARLISLE, Eagle Foundry, Park, Sheffield, |%, WORSHIP STREET, LONDON, B, 
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PORTABLE STATIONARY. TRACTION. 4 aie THE THAMES. ~ BANK IRON COMPANY, 


Riera — ea UPPER GROUND STREET, LONDON, SE. 
SUITABLE FOR ALL COUNTRICS ) SIE od 

HARARE HOT WATER BOILERS, 
meee ieNe rian See. oe LE m\ PIPES AND CONNECTIONS 

IRON PIPES, &., for Gas and Water Works. 


HOT-AIR APPARATUS ERHOTED OOMPLETH. 
THE LARGEST AND MOST COMPLETE STOCK IN THE TRADE. 4204 






Catalogue Gratis. Illustrated Price Book, Thirteenth Edition, Price 1s. 
A a : ————________. Be ee ea eg gE rr it isms Sect a ere 


BGG SPITTLEGATE IRON Won GRANTHA | CL A YT 0) \ 7 SH TTL FIWWORTH 
ra" 84 Lowpano Sr :LONDON:CAPE TOWNS J 
= —_ Stamp End Works, Lincoln; and 78, Lombard Street, London. 


Ee The Royal Agricultural Society of England have 
awarded every FIRST PRIZE to CLAYTON AND 
SHUTTLEWORTH for PORTABLE and other 
STEAM ENGINES since 1868, and PRIZES at 
every MEETING at which they have com- 
peted since 1849, 


Ie erence Met bE ee 


Steam Engines, Portable and Fixed. (Over 21,500 Sold). 


For Ooals, Wood, Straw, and every kind of 


Thrashing Machines, (Over 19,500 Sold), 
Straw, Corn & Hay Elevators. Chaff Cutters for Steam Power. 
AR RO | 5 ROTH E RS, Grinding Mills. Saw Benches. Traction Engines, &c. 
GOLD MEDAL and First Class Certi-, Gold Medals and other Prizes have 
E nh or] nh e e r S a n d S m l it h 5 ficate at the Calcutta /nternational been awarded to 


CLAYTON AND SHUTTLEWORTH 














MANUFACTURERS OF Exhibition, 1883-4. cat all the important international 
TRON & STBEL BRIDERS, ROOPS & CRANES. |e we go. neon lll Eis it 
Se 2 WESTMINSTER CAME NSH W 2c. | pop 7) pe STEAM ENGINES. | Pr 108s eet A ert e 








FR. DAGILE Ex ., St. Helens, ee fciclladics 
Ps ESTA Brenan ate Sa a _ Catalogues in Enélish a1 and in all i Baropean La Languages free on application. sos 


e ti 


“EUREKA” GAUGE GLASSES. 


We bey to call your attention to our HURHEKA Gauge Glasses, which are unequalled for 
DURABILITY having been tested up to 3, 900 Ibs. pressure to the square inch. 
They are made perfectly parallel, and will bear any variation of temperature. They will 
not change colour. —— 10: — 
TH STIMonWrA ye. 
From Messrs, Easton & AnbERSON, Irith Jron Works, Erith, Kent. 

‘‘The Gauge Glasses you sent us were inch diam., and about } inch bore, and atood 
from 2,400 to 8,900 Ibs, per square inch bursting pressure. Wo want them stronger 
than this, If you think Brey outside diam. and 4 inch bore is likely to stand a higher 
pressure, please send us a dozen such glasses, suy 14 or 18 inches long, as you eT ‘ 

INVENTORS AND SOLE MANUFACTURERS: 


TOMEY & SONS, Tay Glass Works, Perth, N. B. 


es er 


WALKERS CORRUGATED IRON WORKS. 


IRON ROOFS, WORKSHOPS, STORES, 
COTTAGES, CHURCHES, SCHOOLS, &. 


FOR HOME OR EXFORT. 
ESTIMATES and DESIGNS on application to 
M. H. DAVIES 2086 
GRANGE ROAD, BERMONDSEY, 8.E.—EataBLiaiEp 1829, 


MURDOCH’S PATENT 


Be COMBINATION GOVERNORS, 


Waa SENSITIVE, POWERFUL, EFFICIENT, 

B@i| RELIABLH, DURABLE, COMPACT, 

EASILY DRIVEN, EASILY ADJUSBED 
to speed desired while running, 





Le OFF COLe ie sae scat as ee 


CHEMICAL MANUFACTURERS’ PLANT, GLASS MACHINERY, &c. 4239 











4 Awarded the last 
oA’ FOUR MEDALS. 











Our Machine, tested by the Judges at Calcutta, broke 7 tons to 2} in. ring in 46 minutes, for which w re 
awarded First Class Certificate and Gold Medal in 7 fon fo 3 with the Improved Blake Machine. - 


SEE OUR MACHINES AT THE 
Grystal Palace Exhibition; London. a 


W. H. BAXTER & CO., ALBION STREET, LEEDS. 


iad ek i Prices and partieulars to be had from 
mr WM. MURDOCH & CO., 
Mage 20, CARLTON PLAOE, 
‘ ay GLASGOW. 


MAKERS ALSO OF 


6617 
SILVER'8 MARINE ENGINE GOVERNORS. 
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ana AND MANUFACTURERS OF 


SHOKE CONSUMING FURNACE DOORS 
AND GRATES. — 


Thousands of Furnaces have been fitted with these 
appliances and are working successfully, 


N.B—THE PATENT FOR MARTIN'S FIRE DOOR 
WAS PROLONGED JANUARY 20th, 1881. 



















oan 


-- -LONGITUDI NAL SECTION: ae 


POCOCK STREET, ‘BLACKFRIARS RD. 
LONDON, S.=E1. 4637 
ee 


THE HUNSLET ENGINE GOMPANY, 


LEEDS. 
LOCOMOTIVE 











Of all descriptions and any size, for 


Tronworks,Collicries, Contractors, 
Docks, Manufactories, Branch 
Railways, &c., &0, 


Specially designed for any circum. 
stances, or to suit any Gauge of 
Railway. 4291 


ARRANGEMENTS MADE FOR HIRE 


On Purchasing Loasc or otherwise. 





Kile proditt: [eo gar antin fen et anna | 
chaleur Kile aart & eulairer tous les en- 
droits od Yun ne peut se procurer du gaz de 
charbuu, 


Types ; del? a 500 bece et au-dessus, 
Frix: A parti: de 16 guindées, 


Géndrateur de yat ef machine a gas retenta 
Patente Miller, 


Machine motiice pour tuna loa endroita 
vd Toh u's pas gaz de charbon. 








ate Ra Ra = 


CORRUGATED OIL-CANS. 


WITH PATENT FEEDHOLE. 
These Oi)-cans beside effecting a great saving in Of] over all 
others ara much stronger than cast. 


Bumple will be forwarded Post Pree on receipt of 2a. in Stamps. 
BOLE MAKERS— 











ne 


mouvemant. 
Semander das catulogices dlustres it 











TANK ENGCINES| ———— 
MULLER'S ALPHA 


PATENT 


GAS-MAKING MACHINE. 


Qae produced without fire or heat 
For Lighting all plues where Coal 
(tae fa inhobtainahle. 


Bizes, 12 to 500 Lighta and above 


Prices, 16 GUINEAS upwards, 





Machine Muller ad fatra le gaa (dite Alpha) | 


La tnachune produit le gaz qui la met en | sie in Uewoguny actet 





H L. MULLER, RIRMINGHAM, 


sees 






JOSEPH KAYE & 60,, 93, HIGH HOLBORN, LONDON, W.C. 
AND BANK WORKS, KIRKSTALL, LEEDS. 4401 


LYNN'S IMPROVED AUTOMATIC HAND and STEAM 
STEERIN G APPARATUS. 


This Machine ia the atrongest and most comsmct at 
present (i the market. 

Uare has been taken to embody evary known im- 

rovetent ia ite conatriction, ao that we have no 
vesitation tn offering it as wn perfect Hand and 
Steam Steering Getr, 

Particular attention haa been given to the Hand 
Qoar (which haa been completely overlooked by mont 
other Makers) Thix part of the Machine has deen 
pronounced reneguaked tor power and quickness of 
action by Captains and Officers who lava tried itat new 

It will be observed that we haveadopted the Double 
Helical Wheel aystemn of gearing, jn which backlash 
and notae ara almost io tapes Aiapersed with, atid 
they cannot be surpasaol for atrength and durability 

We alan tmy to drmwattention tothe commen Chain 
Barrel which we fit, the Chain leading from the wiitar- 
aik | Krom practical oxperience we know this to bea 
wore reliablearrangement than the PitehChatu ahasrve 
oorumonly in uae, over Which the Steering Chains are 
Habla to wlip—being therefore a sores of dangar 

The Gear ta perfectly automatic, the Engine reapond- 
ing to the aotinn of the Nteersinan untantly in efther 
direction, ao that as ead a courae can bo ateerad hy 
Btaun aa by Hand power 

The economiial working ts another conspicuous 
feature in this Machine, only 20 revolutions of the 
Kngine boing necessary to put the Rudder trom "hard 
over" to “bard over,” as compared with 120 to 180 in 
the Worm-and- Wheel typo of Gara ln vas conae- 
quently there ja a gront aaving in Sten, nud wear 
and tear are redu fon mioimum = Thin will also 
Ye fat advantageous Jb atearing a Compass Conrag, 
ily half a revolution of the Engine either way being 

cient for the purpose, alibough we recommend the 
jise of Hand power untly ataca, which (in thia Machine) 
has been proved to anuewer the putpuve adinirably, re 
serving the Steam power for riversand narrow chantels 

Every Machine is Ainiahed {tn first-claas atyla, ancl 
fully tried under Steam before leaving the Works, 
and the Materials and Workmanship rac guaranteed 
for Miz Months, asin Marine Kugines, 
 Theusteal Cpper HridgaGeuriamippli cd whenrequired 
Inapection under Xtoars at the Work op triedtad, 


SOLE MAKERS 5041 7 


JOHNLYNN &CO.,|- ——"— 


rT 8T. LUKE’S ENGINE WORKS, 
isu NDERLAND. LARGH NUMBER 




























HYDRAULIC 


Land and Marine 


BOILERS, 


WAGON 
Undercarriages, 


GIRDERS, 


: 3 ct rf 
rE TL I 
~ 


SHIPWORK, 


&c., de. 


GAS-HOLDERS, 2 > 
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THE FARNLEY IRON COMPANY, LIMITED, - 


FARNLEY, near LEEDS, Maniiect tert ot 


SCRIVEN & CO. 


(Late SCRIVEN & HOLDSWORTH.) 


LEEDS OLD FOUNDRY, 
MARGE LANE], LEEDS. 


SILVER MEDAL, TYNEMOUTH, 1882, 


LABOUR-SAVING MACHINE TOOLS 


BPECIAL APPLIANCES 


YOR 
Iron Ship Builders, Engineers, 
and Boiler Makers. 


4790 





PRICES AND PARTICULARS ON APPLICATION, 


retort 





MULLER'S 
PATENT CAS CENERATOR AND 
CAS ENGINE COMBINED, 


For power in al] places where Coa. 
Qi catsiut be toad 
The Engine taskea the Gaa by which 
itis driven 
Send frre Must rated Catalogue by 


HF MULLER, BIRMINGHAM. 








Mdguinaa de Miller para hacer gas 
(Alpha) 
Yroduce gaa ain fuego ui calor, @lrve 
‘pare alwuubrar lugares en que nu puede 
propor tomate yaa de carbon 


Npus: da 124 500 mechorosy nda 


Miter as Alpha Gashercttunge Maschine 


Erreuvt Gas ohne Fener und obne Hitze 
4un Erleuchten von Orten an denen kein | 
Kohlongens zu haben ist 


Far 1s bis £00 Brenner 


Vreia. 16 GQutneen und dartber, 
LY » 
Muller's Gus tqer und Gasemuschine, Vrecio’ & partir de 1h wines 
vereiniyl, | Generador de qas, unde cen unre mdqana 
Kraftmeschino fr Oite vane Cas tab PEE THECUS AL EET 
rk, Maquins teotorne para todyus lus puntos en 


que ho hay gaa dea carbet, 


La maquina produce ¢] gas que la pone 
en marcha. 4901 


Padianse ratdlogns ilustradoa d 
How MULL BR, RIRMINGHAM H. L MULLER, BIRMINGHAM. 
- a Son 


Din Maachina bereitet daa Gaa welchios 


Preaveracuhniase auf Verlangen tu 
Oretnhen ton 











ARROL'S PATENT PORTABLE 


RIVETTING MACHINES, 


ewe Fee 
a 


For all information and Prices 
apply to 


SOLE AGENTS, 


W.F. GILMER 


& OOC., 
ENGINEERS, 


lron Mervhants and Contractors, 


HAMB'RG CHAMBERS, 


QUAYSIDE, 


NEWCASTLE-ON-TYNE 


. . 
SE EY 
eae 


4004 
AND ABROAD. 





USH AT 


IN HOME 
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OF EVERY DESORIPTION 


STEAM BOILERS g 0° 


























































#63 ® 
SBP 
di | IN STEEL AND IRON. — op & a 
t Fl ge 
aby & ane 30 sor 
EEE 4 ALL RIVET HOLES DRILLED. --*. oo oe 
ahh on IN POSITION. — ae & pe id REPRESENTATIVES, 
as . Bore” st 
bares: —_ . 
Hu oo a JNO. DUCKITT, Exchange Buildings G, 
at = a ’ e 
a go es King Street, Newcastle-on-Tyne, 
a pee im ape 
fo keg? 
rf s 
ee ns Sote Aareyts ror THE DutcH Cotonixs : 
Qt we 8 hom 
2 te 
fee el J. A. CEULEN & CO., Stadhouderskade 138, Amsterdam, and Soerabaija. soo 
B mE SY fe ee a en ee eee eee sp ea presses 
“7 Q 
wate 
ER ay 
ieee] wa) 
AE ™ — THE BEST ENGINE 
woke j=) a. “ a oe “a, 
His # . ET << MEY ees, DYNAMOS, STEAM LAUNCHES, 
Ey} a 7 =e 2s ian BLOWERS , PUMPS, 
ve Ss a a! = * “nna : Ta HE ma — 2 ah + ine | ao ANCONO! ay RPE TN eee 
wexi | @D ; iN — woman =e 
fem | ge | i SPECIAL ADVANTAGES, 
og Re "D ] f 4! ce. \ ) Stuadiness of Motion. No Recipro- 
sees | i "7 Taree i cating Action, Kconomy of Steam. 
| Sad : ” | ai ) 0 fy 
ea 4 “i a SS Sy en 4 ewness of Larts, 
Ree g =a ee ite Gi eang or Belting entirely dispensed 
cea | - wit 
f: = w> one ani ace occupied, and Less Weight 
iv q atic any ae pee (an Engine 
nae © ; iil xr 930 : th rak 
Bas 2 ’ uly | vl maa aM only 90 Ibs. oo 
: rt “ie lita ran im Oo a Ww ee ‘ Parts perfectly Balanced and 
a. Bin to " i : : = soem tt FeAl or oval dst 
Eb he ne: | ee NI mM me NDON AGENTS: 4858 
3 188 ny nth 2 LEWIS OLRIOK & CO. 
bi ps | Ae Hoa 27, LEADENHALL STREET, E.C, 
ed y = ia PATENTEES AND MANUFACTURERS :— 
gS HEEN AN : a mr NCHESTER. 
| Ee JOHN FERNIHOUGH & SONS, 
a5y% 
Bey 
te Victoria Iron Works, 
Bis 
re 
3 
5. SISTALYBRIDCE, LANCASHIRE. I 





| ¥ 
¢ .ntemd Pelee 
' Wea 


STHEL BOILERS 


1, Oldham. —We 
Mirth and are vere 
* 


x ; OF ANY TYPE. 

i WELDING, FLANCING, DRILLING, PLANING, AND 
i RIVETTING BY SPECIAL MACHINERY. so 

att: ie eat 

2 All Rivet Holes Drilled in position after Plates are bent to form, 


ool _ Stanley St, SHEFFIELD. 


ADVANTAGES. 
“bth. It is the Only One which 
, can be made in Bronze suit- 
ENN able for Air-Pumps. 
Sumer, 6th. These Rings hae Epenes 
Wa are the Only Ones which have 






ADVANTAGES. 

Ist. This Form of Spring is the 
Only One with « Verti- 
cal Action which can be ety 
put into the same depth 44 


ATK! NS & 00. (Late — ‘ — a 


replacing thea with the “s 








PATENTEEFS & SOLE MANUFACTURERS OF 
















oe Phe of ae os a Common {ie 
5 = =e Rin he PRIOR'S LEE? PATENT m been Successfully applied 
Evs ee] 2nd. . 4 Less Liable to Be ie ane pond Hees stone, | : 
E San amage throug ATING PISTQN RINGS ggg avo been Busconsfally Use 
ws ASA x Zs 

ane rae i have been Successfully Used 
ge 25 2] ard. 1a Twice as Btrong as AND SPRING. : in Hot, | and Gold ater 
; 5 2E5 Weight. pica TTT ee th. Has been proved the Best 
a 5 §2+//4th. Can be Put into any Or- PMA Mil a for Marine and all other 

dinary Piston Block. LOMA Engines. 
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GALOUTTA EXHIBITION—2 First Olass Certificates & 2 Gold Medals, & 2 First Class Certificates & 2 Silver Medals. 


RUSTONE [PROCTOR & C°% pLINCOLN 
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DUNBAR ¢ & RUSTON’ SB STENT STEAM NAVVY. 


Unapproachable by any other machin! .or handiness and ea tanae in work, 
Requires two men and « boy to drive the Engine and guide the Machine; excavates and delivers in trucks the hardest clay and material 
known (not being rock), at the rate of from 400 to 600 cubic yarda per day.—I*ull detailsx, with prices on application tc 4800 


SHEAF IRON WORKS, LINCOLN; OR 20, BUDGE ROW, LONDON, 


THE BARROW ya harsiet BOILER, | 


SAFETY, ECONOMY, 
DURABILITY. 


ii 


> High-Pressure, Sunerhe: Superheated Steam. 


120,000 HP. ALREADY SUPPLIED, 
wom All TESTED to 3001bs, PER SQUARE INCH. 


Important Improvements. Oonsiderable 
Number of Joints, Made entirel 2 Wrought Iron Tubes. 
Greatly Enlarged Steam Space. 
aud Settin 
Boo 


Eres Vscrivens 


—— 


oe wl or \ 
or, rat . 
: 





Economy of Fuel and Space, Portability. 
nomy of Freight and Transport. 


Numerous Testimonials after 10 to 15 years’ use. 


rs 
i 


peti ten 
nape ? 
LE) 
Ps 


cores aoa OR 


Price Lists, with Testimonials and full particulars on appli- 


: gt cation to the Manufacturers, 


jo Wo Wi THE 
| i gp DARROW SHIPBUILDING CO’. 
aeite Y ata (LIMITED), 


ws SQ 
SSS 


ASH Pit 


7 Tn i HARDWARE COMPANY, Td, 147, Queen Victoria St. ile, ndon, BG 
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 verepe: a a a ee nS 


H. M. WILSON, 


MA RIIN EG & GAIN BRAT, ENGINEER. 


BLYTH FOUNDRY AND ENGINE WORKS, BLYTH, NORTHUMBERLAND. 
_ SHIP REPAIRS cc. eda 


JOHN BEDFORD & SONS, LION WORKS, "SHEFFIELD, 


MANUFACTURERS OF 


Cast Steel, Files, Saws, Shovels, Hammers, Picks, Engineers’ Tools, &c. PS 


PATENTEES OF 


in 


a tet or teen a 













IMPROVED RATCHET BRACE, IMPROVED CLYBURN SPANNER. é | 


_- 
Pakel i oerey 
ti 





i } 
Hod 


ia 


ApvantTacrs.—The weakest parts of other 
ratchet braces are strengthened in thia tool. The 
teeth are well protected, and cannot be broken or 
be clogged with dirt. The strain is sustained 
by all the teeth together. /t is ohean. 





not clog /t is strong, aud cheaper than the ordinary Clyburn. 








Reduction in 


mplicity of Oonstruction 


PRICE'S 


THAMES AND MERSEY 


LUBRICATING OILS 


a Rica ee 


mars 
Trade y 
i; ; 
i sy! we \ 


| ~ PRICE'S SPECIAL GAS ENGINE OL, 







Strongly recommended ly Mussra. 


OnossL Ky Bros., Lrp., 
PRICE'S COMPOUND ENGINE OIL, 


Kor Marine Engines and Locomotives. 


"PRICE'S SHERWOOD SPERM OIL, 
For General Machinery. 


MANCHESTER, 





—— a id 


PRICE'S CYLINDER OILS. 


a eke ee ee 


es 


- "PRICE'S BELMONT SPINDLE 


PRICE’S RANGOON OIL. 


Aa reebinintendud by 
THK WAR OFFICE AUTHORITIES 
‘For the preservation of SMaLL Axms and 
Articles made of Metal from oxidation,” 








Price Lists on application to 


PRICE’S PATENT CANDLE COY., LIMITED, 
BATTERSEA, LONDON, 
BROMBOROUGH POOL, LIVERPOOL. 


FOR PARTICULARS OF 


BRICK & TILE MACHINERY, 


BRICK PRESSES AND 
PATENT DRYING SHEDS 


For home use & fyreaportation 


! 4 
= wa BEAN os ee ae 
ee rae Brick Machine 
i . ce COMPANY, 


"6217 MIDDLESBRO’. 






IMPROVED HAND- WORKING TAPS 


JOHN H. WIDDOWSON, 


(16 years Manager at Sir Joseph 
Whitworth’s and Co.) 
ENGINEER, Manufacturer of Screwing Apparatus, 
Working and) Machine Taps, &e,, to Wlatworth's 
Standard Threads and Sizca, 


Britannia Works, Ordsall Lane, Balford, 
MANCHESTER. 6117 


Price Lists FRRK ON APQQICATION 














ah 


CENTRIFU GAL PUMPS 
PUMPING ENGINES, 


For Docks, Circulating Purposes, 
Salvage Work, &c. 
The cheapest. and most Efficient Pump In the Market 
From Nowest and most Improved Patterns. 

Sprcianiting: Centrifugal Pumps, Baking Macht 

nery, Leather Dressing Machinery, Hydraulic Presses 

and Pumps, Hydraulic Cranes, Accunulators, Hy: 

draulic Rivetters, Lifts of all kinds. 


DRYSDALE & C0, 





ese ANTAUES.—/t works easily. It works quickly, and will] BON AOCORD ENGINE WORKS, 


GLASGOW. 11 
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Highost Award, INTERNATIONAL EXHIBITION, London, 1834. Highest and only Prise 
(Sitver Mevau) given for Ventilators has beon awarded to 


BOYLE’S SYSTEM: VENTILATION. 


LATEST AWARDS,—Gold Medal (only Prize offered), Open Venlo om tition, Birkenhesd!, June, 1883 0 Fitst Prise (Silver 

Medal), Mining Institute, Cornwall, September, 1AK3 Firat ‘ork Internatioual Exhibition, Cork, Heptember, 184u. 

neha antl only Prizes awarded to Exhaust Ventilators, Hy nie Pekin, London, June, 1883 Firat Prise (Milver Medal), Rows 

East Coast Exhibition, Tynemouth, October, 1A%. Gold Medal (Highest Prize), Tnternational Exhibition of Meana and AppHance 

for the Protection and Preservation of Huan Life, London, July, 1882 £50 Prine (only Prize offerad), International Vautilation 

Competition, London, May, 188 Milver Metal (Lighest Prive), Keathourne Hanitery Kxhibltton, August, 1M41 Firat Prize 
(only one awarded to Hout \ ehtilators), lutermatioual Belly . and naultany Exhibitign, London, July and August, 1881. 


ROBERT BOYLE & ‘SON, 64, , Holborn Viaduct, London, 


_And 110, BOTHWELL STREET, GLASGOW. 


Clyde 








Un ten eeciecaeiietbieiandien tected a 


Ta J. H. Rimbault, Engraver Rivet Works OCo., 


" mPa ila " “Tron, " “The Steam- GLASGOW, 
ship,” Lano, Coveut Garden, W.0. [| Bust Rivets, Spixzs, Woop Soruws, Scauw Bors, 
Private ao promptly executed. 606 Nuts 6072 
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—— MAKERS OF — 


ENGINES AND BOILERS SUITABLE FOR MILLS, FACTORIES, ELECTRIC LIGHT INSTALLATIONS, &c., &. 


Horizontal Windin Fgise: 


Portable and Semi-Portable Engines, 
Vertioal Hoistin 


Semi-Fizxed Engines and Boilers, 
Horizontal Engines, 

Vortioal Engines and Boilors, 
b. P. & CO. 


Dgines, 


Light Machinery. 





“Portable Barlve. 
Single Cylinder, 4 to 12 HP. nominal 
Doublo > » StodOHP, 


DAVEY PAXMAN & CO., EN GINEERS, COLCHESTER, 





ngines and Boilers, 
Compound Portable and Semi-Portable | Compound Horizontal Fixed Engines, 


have been selected by the Executive Committes of the INTERNATIONAL HEALTH EXHIBITION, 
to SUPPLY the WHOLE of the STEAM POWER required (over 1,800 indicated horse: -power) for driving the Electric 
This splendid collection of machinery nay be seen ‘at work every evening, 





Catalogues, and full particulars with Prices, on application to 


ENGINEERS, COLCHESTER; . 


sme LONDON OFFICE: 139, QUEEN VicToRIA STREET, E.C. —= O77 


ENGINEERING. [Avc. 22, 1884. 


AS USED BY THE ADMIRALTY, WAR OFFICE, AND RAILWAY COMPANIES. 


THE SILICATE OXIDE PAINT. 


SMOOTH AS GLASS AND HARD AS IRON. 
The basis of this Paint is a silloate ore composed of silex and oxide of tron naturally combined 





in equal proportions. To this is duo 4ts oxtracrdinary 


DURABILITY, TENACITY, SMOOTHNESS, AND HARDNESS. 


It is unrivalied asa preservative, resists the action of air, water, gases and acids, and ia equally applicable co 


4300 IMROM, STOMA, BTUVUGCOOSO, OR WOOD. 


Sold in two colours only, DARK RED and BUFF YELLOW, in Paste (guaranteed pend 
in pure Linseed Oil) or in Powder. 


For Privea, Samples, ai all i) all Particulars, apply to the Sule Vendors 


RAGOSINE & CO., 7, IDOL LANE, GREAT TOWER STREET, LONDON. 


“a GOOD PAINT 15 THE ENGINEERS’ REST FRIEND.” 













Oompound Semi-Fixed Engines and | | 
oilers, 


| Cornish, Lancashire, and other Boilers. 


saree: 


“am mm 


Compound Bem Fixed Engine, Ve i w bu LLP, nom, 
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WATER TANK 
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gery Be gue! Pk 
ARRANGEMENT OF CONTINUOUS ORE DRESSING PLANT. 


car + —mereeeenmemmesseee: mee tee + 


WO TICE. GANDY 


~~ JORDAN, SON & COMMANS, 


Offices: --§2, GRACECHURCH STREET, LONDON. 


__MINING MACHINERY. 





ae 3 sams * — 1/7 “\ 
cs hh a OPS <a oe 
| a> ) . 


REDDAWAY anp OvuHERs. 


WEIGHING MACHINERY. 


Mod gson ELteutl 


Op 5 ay ie Leith 
OM, many er 


4519 
— Bie chebtov: 


London Office: 


5, Weatminster Chambers, Victoria St., 8. W. 


6029 
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aan ORMEROD, CRIERSON & CO., 


7 ae ; St. George’s Ironworks, Hulme, Manchester, 


Have the largest assortment in the true of 


PATTERNS OF SPUR WHEELS, BEVEL WHEELS, AND 
MITRE WHEELS, WITH TEETH CUT BY MACHINERY. 


Also Fly Wheols, Driving Pulleys, and Drums oan be 
ta ae Bored and Turned if required. 
on application. Aleo Man urers of Blast 
Bagines, ¢ Caiiary an, and other descriptions of Btationary Engine 
and Rollers ug Craves, and Turntables, &o. 
London Office: 5, WESTMINSTER CHAMBERS, 
VICTORIA STREET, 8.W 4710 





H \ 
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NO'TrITCE!. 








N Advertisement having been inserted in sundry papers by Messrs. F. Reppaway & Co., setting forth that Mr. Ganpy 
has been ordered to pay their costs, about £5,000, in reference to the action brought by him against them, Mr. Ganpy 
Gives Notice that as yet no costs have been paid to Messrs. F. Reppaway & Co. by him, that the decision referred to 1s now 
under Appeal, and that the amount of costs named is grossly exaggerated, and it is premature to say by whom the costs will 


ultimately have to be paid. 


__ MAURICE GANDY, 180, Queen Victoria Street, LONDON. _ 


8149 





EIELwDWSsS PATENT BOTLERS. 


RAPID BTEAM GENERATORS ; 


Cornish Boiler fitted 
with “Field” Tubes. 


Live 


tee 24, 
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Pace 
Licensed Manufacturers: 


Offices: 27, LEADENHALL STREET, LONDON, E.O. 


_ ECONOMICAL ; OCCUPY EXOEEDINGLY SMALL SPACE; oe 








TESTIMONIAL 8. 

InvANT ORPIAN ABYLUM, WANSTEAD, March ord, 188d. 
GENTLEMEN,—I have pleasure in reporting that the “ Field” Patunt 
Tubos which you inserted jn our Cornish Boilers give every satisfac: 
tlon. Our coal consumption in vach of these boilera was 54 tons per 
weok, and we had ect ju keeping steam before the Tubes were 
inserted. We now have plenty of steam, and our coal consumption 
is 4 tons per week ; and the results haye been altogethor so satisfac- 
tory that wo aro preparing a third boiler to be fitted.—I am, 

Gentlomen, yours truly, (Signed) HK. J, HAMMOND, Enginoer. 


We have just roccived the following testimonial from a customer 
in Grahamstown :— 

(IMNTLEMEN,—I have fixed the 88 2} in. Field Tubes I recoived from 
you in my boiler, and they are acting splendidly. I reckon they 
save ine at least 43 per cent. of fuel.— Yours faithfully, 

(Signed) J, MoLEOD, 
Caledonian Iron F oundry. 


FIELD'S PATENT TUBBS. 


Easily fitted in Cornish, Egger mndedy 0 Oross Tube and other Boilers. 


Law iis OLRICE & C 


Works: MANOHESTER. 


\ 
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SPECIAL SUPPLEMENT TO “ENGINEERING,” Aug. 22, 1884. 


Orrices:—35 & 86, Beprorp Srreer, Srranp, Loxpox, W.C 


CLASSIFIED DI 


RECTORY 


CURRENT ADVERTISEMENTS IN “ENGINEERING.” 


HE following Directory is published to meet the requirements of those who may wish to ascertain ata vlanee the names of makers of any 
article advertised in ENGINEERING; for detailed particulars, the advertisements of the Firms indicated in this list may readily be found on 
reference to the alphabetical index of names published every weck on page v. of our advertisements, Tf the advertisement sought for should not 


be found in the Number of ENGINEERING in which search is first made, it will probably be in the Number immediately preceding or following, 


many advertisements being inserted every other week only, whilst some few appear at longer intervals, 


The DIRECTORY will be published as often as occasion may require, but its appearance is not cuarantecd at any stated period, and as 


it is desired to make it serviceable and reliable, the Publisher will feel obliged by advertisers pointing out any errors or omissions that 


may be noticed. 


—_— NOTICE. - 





Copies of this Dirrcrory are gratuitously sent, at regular intervals, to the principal HOME AND FOREIGN MERCHANTS, as well as to AGENTS 
and SHIPPERS OF MACHINERY in this country and abroad: also to the BrttisH CONSULS ABROAD, and to the Heads of Departments of roRKIGN 


AND COLONTAL RATLWAYS. 


circulation, special facilitics are afforded for bringing them and intending purchasers into direct connection. 


Agricuitural Machiner). 


Avoling & Porter 


1 oe Roe deexted 
Clayton & Abuttleworth ., 


Lieoulh 


Davey, Fasano. ~ Volehester 

Fate, Mobey, Brown & Co 0. Goatiaborough 

Foster, W., & Co, Ulnebted Lincoln 

Fowlor, J, & Co Ss .. Leeds 

Garrett, IC. & Sons os e Ladaton Works, Suttelh 
Vornshy & Rosa, Bbiattond (iantham 


Maraxhall, Sone @ Co, Laited.. Guainashoroneh 


Neti, Wo, & Son. a 6 ORE Hebara Jametion, Lanca 
abidte 

Page, Bak Co ; Hedterd 

Rando, Howl & Jetleries 0.0 Epawil 

Hewding Eronworles Co, Tasnited  Renadia,, 

Rohoy A Co ,, ; im Latico 

Riton, Proctor & Co Laisieades 

Adee C'cn ep rcnnqis., 

Adainaon, 1, & Co, ne 1 Dah bathed, Machete 

Brotherhood, hy. y Thivedene Koad, & bh 

Caortick & Wardate ae «Gateshead 

Clayton, Howlett & Venables ..0 Harrow Road, W 

Coles, HE oT, ‘Ai Far Lo Btthener Street, AOE 

Hathorn, Davey & CO Leeds 

Hartloy & Apnows Urothers Rioke otn-Trent 

Korting Brother ., is .) U7, Maneater Avenue, Afi 
chertes 

Oliver A (ue, Linttel oy. ve Che ter held 

Boaotl, Cire A sod oe 4b Cbobethvn Rt, Tatalon, i 

Tangyves Laniated oo. al » 0 6 Corb wall Woke, Burnatoygtivi 

Thwarted hiads F o Beracltend 

Walker Brother. Wiyan 


Wesatinghoure Brake Co, btu York Road Wines Crom oN 


Arbitrators, 
Wark, Wi, Praee A Choults 69, Queen Vii tothe Btrect, 6 


Asbestos Goods. 


al), Joho. Asbestos Works, 
HI 


THl, Qucen Vietotia Rireet, BC 


Routh wath, 


Cudted Asbestar (to, Trimated .. 


Auctioneers, 


hirh, W., Pris & Ghoulty Allatt Myiate, Manebeates 


Rag Making Vnchimers. 
usted, Fob, 6 Hednesford, Ala. 


Bhars (StOCL and Tron). 


Aakhiain Brow & Woilkon, Lad 

Beardinore, Pos W 

Hessemer, Heary, & Co, Lintted 

Brows, Bayley, Piven aA Co, Tad 

Darlington steed A tron@o , Ltd 

fasndore-Sieiieid Bhd Co 

Law Morge Co ae 

Shelton dhe Tron Co 

Aled Coot Scotland 

Weat Cuber) eae Tran & Rte! 
Co, .. . 


bhi thheld 

Chia 

Khethell 

Shictthe ta 

Parliigton 

Landore, Bouth Wate 
Passe cle 

stoke ou Trest 
Vilage 


Wolinutor 


Becht (MPeivinad. 


Binney & Bou (Tine) 
Flemittiy, ‘Ue, bot & Co 
Cady, Mo... ; ae 
Hepburn & Cale, Labruattad =a 
1, if GP ATR Works Co, Ltd 
Lancashire Patent: Belting an 
Home Co ., A “ 2 St rarewiys, Mane lesdtine 
Melutosh, Peter, & Sonus ae Pit, Atogk well Bt, Cilnapan 
Moseley, David, & Senn o, © And tke Matchester 
Norns 8 EB, & Cu, Db, Tligh Atreat, Ahadwell, i 
Okos, J C.K. ‘ , 2 OY, Queen Victoria Street, 1 
Patent Anhydrows Leather Co Hortamouth 
Reddaway, i: re Te we Pendleton, Mestre luesten 
Hampson & Co ove 3 we) Close Street, Manenester 
Wehh& Ron. Combs Tannery, KRtownarkel 
White, Jutn, & Son are ingles, Yorkuhheye 
Wileovk, Mark... ee Kowerhy fridge 


ae . Catherme St, Cily Rib, be 
Wont Qrove MEU, Malita, 

oe Lave pool 

Jiong Line, Roulhwark 

Hilvercowa, Bevan 


Bleaching Machinery. 


Parmer, Jaa, & Sons ot 
Mivgraye, Jobin, & Rowse ., 


Halford, Mancheater 
Baltou 


Bilowers.-- (See Kans !} 


Bollers (stenm). 


Abbott & Co ve o as 
Adauuon, U., & Co ve ve 
Adasen, Joseph. & Co... ve 


Newwwok on-Trent 
Dukintlell, nes Manchester 
Hyde, ner Mane heater 


Botlers (Seam). Coton 


Altken, Medel & Cu 
Appleby Brothers ou 
Hulkook & Wiltor Co 


Harrow shipebutlding Co , dtd .. 


Beesley & Ronn 

Boe Plenary, Doda eis ee 
hellesille, J a Co ‘ 
Kelling, GRA Co : 
Blanks, of 3 a a 


Bealley Prothers & Co 
Bois, F ed a 
Hue kles aA ‘Day lor 


HRurnet, LD, & Co, : ve 


Hurrell, (., & Bata ee es 
Chaplia, Slew, A Co 


Coohran & Co eis 

Copelond Poa Co 

Dagliah, ROW Co 

Daves, Pasiuni A Co 

Davy Mretherd, Linitted 
Fawcett, Man oe ; 
Frouiinuyh, Jodi, & Sous 
bostaa, WX Co, Lannted ie 
Coadterwios WooA DT, & bane 
Cinrtett, Ro A Rong, Linattedt 
Ciomiwitt Poa te 

(Semper brome (ce , Ltassdterd 

Hath fo vb 

Hoenaer, Donald & Wal oi 
Hardingham, @ Co Mo, 

Phar ddeey © Raed te, Taped toned 
Hawheeley, Wihl & Co 
Hawthorn, ko& W ; ifs 
Hayes, a, a ; a 
Hick Pint, renvew A Ce 
Hintishy. 2 & Sons, Linnited 
Horton FAW cs 
Poet Metgibey & eaapatiegiig Co 
Tarnsie A BRaey tacodels . ae 
Lane, Howard, & Co os 


Lewd Fore Co 


Lowen bagineeriun Go td Phe 


Jaumby, Boo kom A Wood 

Moc tise ny & Hianelwire Co, bite 
Manlove, Alliott, ayer & Cn 
Murshid Maria & Co) bacrestead 
MiCuthah, T. A Bo 
Miaimgiave, Jo, & Solr . 

Now, 1b, & Ca, re da 
Noid  & Co, 


Oldlians Holler Works Co 
Olrok, AGO y, .% 
Patent Stearn Buller Co 
Penman & Ca - 
Piggett, Thox, & Co 
Plenty & Pou Ae 


Reading Trenworks Co, Tinted 
Raley & Cn 7 
Run, Downe & Thonip on \ 
Tee A Poarner any a 
Ruasxell, Geo & Co 

Huston, Proctor & Ue 

Horivend A Oo 

Shanks, Alewunder, & San 
Snaadley Brothers ., és 
Tangyes Limited .. ‘sce ' 
Vowper a Co 

Walkew Brothers 


Watt, Jan, AMO 2. re on 
Weltord Brothera ., vn . 
Wilkon, J Ho, & Co, 


Wilson, Wan sie Pare on 
Would Brother... 


Boller Cleaners. 
Nelson, Horetio oo. és 


Roller Wanhaolen. 


Calloway, W. & dL, & Sone 
Leeds Forge Co ; 
M'Neil, C., dt, ch 


Boller Furnacen, 


Leeds Forge Co, Limited F 


Holen Street, (ovany Cilivsycow 

Kiet Greenwich, & EK 

107, Hope Rtrowt, Qbogow 

Bartow in burnesa 

Barcow -tn- Purr 

By Street, Millwall, K 

WSt Denis, seme 

Lawlacin At Works Birsotnagbieen 

Weltardn Works, Newton 
Heath, Manchester 

Exeter 

Log Toute, Bevirandsey 

Castle Lronworks, Oldhiwtua 

deovane Celaxzow 

Thetford 

Ciinton HT 
Works, Cliaagow 

Bitkenhewl 

Pocrtobons os Daconay, Ch Deets 

ht Hedoai iQ Lavteemaditte 

Colchester 

hieddaedel 

Magiar Raul, Deets 

Stalybridge, Lancashire 

Tanrolu 

Maurie lie eter 

Lemton Work Buttolh 

Motherwell) NOB, 

Purham 

Durtford, Kert 

Viteley, NOW 

19), Fleet #tivet, Lendon, 6 

Vavdttan 

Bhemell 

Nowe artle-cte My nae 

Stony Stratrore 

yay Bi Tromwork-, Bolton 

(PR SER Cn 

Roo thwaek near Birmingham 

Newport, Alou 

Cranbrook St, Old Bord Rd, i 

Bosdvaveaabors | Baatlithanen, Old 
Bioml Street, b. ¢ 

Jered 

Wihiltediaven 

Wet Grove Works, Matituy 

1) Queen Victor strect, be 

Nottinudiens 

Qauibe beotott dt 

Walniineck 

Balto 

1, Devanushite Changers, be 

Keppoohol Bogie: Works, 
Cehog ov 

Oblate 

oT) Lealentedl Ate (, Fo 

Plena Bteeet) Oba naadtap team 

S77, Dalmiartionh Ha, Cilaavinw 

Spriachill, Brrassgh are 

hagh)  bronworka Newbury, 
wikhe 

Kaaeline 

Jorn code 

Walt 

CU feurgrease 

Motleet well, tee Celis ew 

Latneolts 

Macrahs faerie, Teceude 

Dette droawerks, Arbrostt 

Helper 

Cunawall Works, Birninghes 

Portetoudh 

Pisge (le hl Tromworks, Wagan 

40, Leadenhall street, BoC, 

sunderland 

pandhilla, Liverpool 

Lily bank Borer Works, laa ow 

Nadley  Jronwarks, Sowerby 
vrdelae 


AINE MDE 


0, Worship ht, Londen BE ¢ 


Mane besten 

buredl< 

Kimn, Park Leo aotke Clos 
pow 


baccals 


Bolts, Riveta, Nuts, Screws, dc. 


Civde Rivet Worka Co. ae 
Galloway, Wo& J, & Bom 
TDholann Baw & Co, Limited 
Moieer, hk... F rae . 


Calas 

Maru he ter 

Aha tela 

Holliiweodk Mian leet er 


Brakes (Rallways) 


Westinghouse Rrike Co ,, ; Canal Reval, Kida se Crom NS 


Briss Founders und EHrass Finishers. 


Vil iapton & Newton 

Balley Hrothere& Co 

Cockshott & Jowett 

Dowie dA Co we 

Hustoa Joa : F 

Hunter & bangtish sis 

Nell a Ron ., is ‘ 

Ravtle Street Foundry and fan 
winecrine Co, Linuted . , 

Mtorey gf & Note ‘ . 

Winn, Charla, & Co 


Lolarport, Stulordabire 

Paeter 

He alors 

178, Great Dover Stree! & BK, 
Mirnorntien 

how, kK 

Bt Helen die tron, Lancehire 


Rhefhedad 
Rivolt Mall Maan hotter 
Granviite street, Marcrssgty an 


Brend-VUnhking Wachiners. 


Dry milale & Ce Bor Neotel 
Velaniay 
Yo oC pqed Ground street, 80 


Wark, 


Varun 


Mtherderer Part oe 


Brewers and Distillers, Plant. 


Ddeedvlete a Peon Cilvigew 
Mew Jometon, | 
Balfurd, Manchester 


Copeland, 2A Co 
Hunt & brjylieh 
Wands, TRON te 


Brick and Tile WVahing VMnchiners. 


Roultou, W j ze 
Clayton, Howiett & Ven sles 
Paweett, Thro € Pe 
Middleton, Vhow, & Coo. 

Pane, WN Ce ‘ 
Hatent Hriok Machine @a, 
Whiteheul, Jolin, & (Co 4, 


Mirretens, Stathord share 

Hoartow Road, Parbo 

Manor Mead, decd 

Joeman treet bouthwark AOE 
Victor Dromworks, Bedford 
Miclitbaraderce cota Daren. 

Pee tony hove taite 


Brickns. 
VWorrbiasay Berek. Vane @ Cu aecnt 

Co . Nichole Doane Toe, 
Farnley fron Co, Limited oe Bartley aneat Dads 


Kerehaw & Pole ,, 1, (udltoe Street, | ¢ 


Bridge Foundation Cylinders, 


Bhcsstra, Decor ell & Walser 
Btiaktow koe Co 


Baredey 
Won ktroraeote Tears 


Bridges, 


Apyleby Reothers 
Ashbitry Raliwiy Cat ite A bret 
(uy Limited 


Pact derek SP 


dyes daw, Mave tester 


Coast hsagen (UD revs). 


Baalliy Brotha & Co or 
Bewliny Cron Ce. Datiated 
Custrtob S&S Waceehale 

Chay Cperet Gar . 
Clayton Pawlet 4 Weredten 
Ciunkahott A Jowett 

feryth, Miller & Gao 

(eommbwin, DA Co 

Huctya tt A Ces 

Hand, Wy A Son 

Winter & Riyliah 

Jiathaonw, POR 


Mascfardane Wother, & Cu 
MEetoudtecd) PON Son 


Midianed Batiway Carrigre ane 
Wisgon Go vated 
Matlh WG bars 


bovile Street Poundry wml Ea 
Kinewtina Co) Lareerteadl, 
‘Linales Blice 


pACe ‘ 


By this means, in addition to the alvantages secured to Advertisers In EXGINEERING by ats laree and intiuential 


havete) 

Wroultared 

(iirtanebiaal 

Clay Croma, rear C breton tie lia 

Harrow bow Lato W 

Thorsrtor Meryl Mrmedterr el 

Milk Fad) Gheayow 

Motherwell, Nb. 

Abwredeen 

Notthus hoa 

How, by 

Halford Leola, NPL) Wiovvae deere 
tou 

Vosglprath, Cela 

Rolinarae hk 


Abby Woethoy Bbitew stony 
Pot ke dene 4s Vane thea, f age veher ce 


Bliaifa lat 
Gateathiiaac, Stator: hate 


Castings (Wablleable Iron), 


Paloet WOR Lamirtest 
Daniyrye@s Liniitedt , ue 


Castine (stech, 


Axhdian Baoe & Waleun Det 
Shancriet dtenry A Co Lareterd 
Towle dion Cu, Dediated 
Biows, Bavley Uiven A Ge 
Dairhiacton steed A Pron Co) bt 
Porastis Miller & (' 

Hoolthoot Steal Pomndiy Cao 
dacheon Bob Abe 


Aiasope Wa Boas 

Fettibere sachaen. Steel da 
Osborn, Aba ray 
Vor bie ated, A, 


Davide Street beundry and Lar 


eiteenonmy Co Paaartead 
Byrn dice td, Peebnda, A Bade 


Shatin td Clam 4 Rhee dl Co 


Bhel@a at Seothad, htt bho 
‘Pameve. hamrted ii 
Cement, 

Wartdiate tach, bettas my 


Cement Co Latte 
Viana & Co F 
Rian . () Som ad Co 
Cepyeaves Mil \ Dagk tn 

Hue dey Portland @ eamend €« 


Woullliaa Ge uent de 


Thaget St Tonnedry, Barri bo 
Cornwall Works. Hirnoaishen 


Rhett dad 

Nhettietd 

Busaatlor 

Shrethrelel 

Vous dogau toons 

APDde Punch, Celasyas 

shethredal 

Piulfoesh Bollan. Malle Mosc dies 
tal 

shetheled 

Vi vtnetione 

Bhi ther te! 

Newe atte oat Pyre 


Aas tte dat 


Newbhutn Ste tworh~ 
Coethe on Py aac 

Woletticti ana, vise Dy drayrton 

Holy coos 

Cortewoall Work , Beattie tear 


Somll, Woate- 


Naw 


Nichishse Eeatie ob 4 
Vaaintoall ow 

ty GCeravechinteh sreet Pt 
Warwaa 

Raby Wart tebors 

Oo Lue Street ob | 


Clason, Clintles 

Poe Bers A Oo, bthadted 
Caomdwin oA Gh ' 
Varia, Dorel & Wale 


So faogybard Street boa, 
Move dtieeter 

Moitheoawe fl, N ons 
Pareles 


GC Tardton saad Cates, 


Hedgehineon & Cn, 
Pre dourats Whi 


Moenedis «tet 
sted torn Dies 


invited 


Peasdineten 
Newport, Wongeathietiare 
Wohitelouwin 


Law, Son, A Oe 
Poon foomtnidry A bc ariew biti Oo 
Lsoyen ce Dotawagase daha Cae. dated, D bee 


Woarlhar Vrot hers Wiuen 

Butlers. 

Pbeburtacors Boa, & Co) Fd dratted Neth bd 

Tintin, ate re Me Utara ct Bota, Ohba Dorcel 


Mtreet, fo ¢ 


Midlhunul Ralwous Charice nnd 


Wagon Co Lindel ee Abbey Work tshrewsdnirs 
Mpeniecer, TA Bons Newborn Blot Works, New 
teflon Evie 
Tinton, Gee 1 ve P We-tuioater € loruita ie, os, W 
Trrton, TA Bou, es tlie at Wark s, sobre flac det 


Buoy. (iron aad Steel. 


Satay, Telin si , si Millwall, t. 


Vexti street 


Cables (Rlectriec Light, Telegraph and Pelee 
podeavese). 


dilovct WOT LACES "  Reotle ste at, Mourne diestea 


Carringze (Rallwas) Builders, 


Aahbury WMulway Carriuue wid 
Tien Co. Damited : 
Paloon Fagsne nial Gar Wotk« 
Lisnitvadl 2. Jonvhinow sh 
Mitrupolstin Raiway  C urtiape 

and Wrason Co, binedtel 
Madlind Ratlwas Cartage an) 
Wouun te Linuited 


Open-diiw, APrnelot ter 


battles Weahs Wiiiiogd orn 


Abboy Works, shrewalayy 


"Wools, H 


Woluttedaeting A C'o 
Woreght bee A Ge 


Drgebor, . Cael saatedeane 
“Dajebote stathoretsnsag 


Cheniiecal Works (CP aant fou). 


Cuter dh A Wordiade 
Pyasheh WA Oe 

Het atige Thea Ge bamiatedt 
Migseertt, Visa LA be 


Clutches (Rrietion). 


Tha -livw J Ja Son 
Mather A hate 


Roblort beoiawiah 


Coste sda cl 
{Dede 
Perotti age 

Mitinin toe 


=, Dotnet dati 


Mathes 
Miata chavs 


Canal Cutting Machines, 


Ciintige tron Co, Limited 


Cond Merechuuats, 


Clay Croaa oo 


Coke Ovens, 


Daten Potent Cohit € 


Colliery Phint. 


Clay (rosa da 

Datial, KoA Ce 

Davy Brothers, bansrteal 
(londwin, Untied A Ce 

Cerone fron sa, Lanuted es 
Hathorn, Davey A Oo 
Lowe bag tiawr iia (a 
Walker Moothers 

ry an 


Ltd Phe 


Druthiin 


Chay tos teu Che teu ¢ 


St Nashoba Sow 


ubotle 


Chiunnated 


rear Chae ters! del 
* Lavticde diate 


C day Cras. 
Rio taden 
tstec tiie fel 
Ardross, NOD 
Vousade ane 

lee wl 

Wiobutte dy ane 
Baetiad dietiworh 
Maltotel, Werte tie stey 


\W tole 


i 


te 5 er a ee 


Com pamen. 
Negretti & Zaunbra ae He 





Hulbors Viaduct, EC. 


Condensers (Fresh Water). 
Chaplin, Alex, & (oq... ae Cranston Hah Kugie Works, 


CHlaqcut 

Novuvasdy, A. ; : ve Customs Howse Statin, Vie- 
tows Pucks, K. 

MuMald & Brown |. .) dati MC, Comunerelal Rd. KB, 


Condensers (foe Steam Engines), 
Marton, Alaxi., & Thomann 8, Hilohanan Street, Glasgow 


Caoppe ran itha. 


Sra aiearn Hattery & % wtal Co 
Sturey, 1., & Beata ., ; ae 


Wriningharw 
Kuott Mi, ataneheter 


Cotton Prenmes. 


Piggott, Thos, &('. ., et 
Tangyon Kadai tent ea ae we 


Birnlghisn 
Cormwall Works, Bloaulnghaw 


Couplings (Raltwias). 


Roger, Robert, & Cu. me , 
Turton, Geo, an we 


Stock Loman Tees 
4. Weatnrtite: Chanibers4. 0. 


Cranes, Teavellers, Winches, &e. 


Appleby Brothers. Fart Greenwich, 5.6, 

shire! Railway Carringe & front 
Co, Linitted 

Halniferth, Win., ‘Fxeniitors uf 
(Tans, Btemtn) ., 

Bowser, W , & Son ee 

Hutters Brothers i is , 

Carrick & Kitehie .. 

Chaplin, Alex, & Co. 


Oponsahiw, Mirae hester 


Rodley, nenr baeda 

(irent Welllugtun At, Clasgow 

Wi, Hope Htrest, (aaguw 

Falinburgh 

(ranean Hil Engine Works, 
Qtaagow 

Barthel 

WY, Murner Rireet, 8K. 

Bt. Nicholas Warka, ¢ Curline 

fion Accord KBugine Works, 


Cochrane, Jne 
Coles, HiT... 
Cowana, Ahakdon & Co, , Ttmattedt 
Siryadnle & Cu, .. ~ ‘> 


Cilangew 
Kinet Forry Roml Kngineering 
Works Uo., Lintted .. .. Delwall, B. 
Fielding & Platt... i Myouveatar 
Ayddna, ROO, & Co i Rerkley streed, Blertingdaam 
range Tron Co, Lainaltet Durham 


Palaley, N.B 


Hanova, DPonsk! & Wilson 
Quelae Works, Bealford 


Watinon, Was. i 


lanaon, (., Han & Con, Perl tnagterns 

fa Rounddry 4& Mayinoe ri « vw Newport, Momuouthashire 
Seaaay, Fey Mow... Laslenater 

Melville, W ie Cao oa .. Kirkouldy 

Oriverod, Urlerson & ae ae ., dulme, Manchester 

Paul Mao ., ,. bavenfort Works, Datuletton 
Pickerhiy, Sth... oa .. Atack {anon Tacr 


Hull 


Priestinan Brothers 
b, Woatrnater Chambers, & OW, 


Ransomes & Rapier 


Royer, Kh. &@ Cu... ep Tron Fuunidry,  Atuck tan: 
Teen 
Tone, Trowna & Thonapnor Mull 


Rummel, dine , & O49, Motherwell, vent Glasgow 
faviln treet, Foundry noid Ly: 
tneeririg Co, Lebanited, 
Walix, Bounenthnl & Ca, .. os 
Mhawke, Alovanider, A Sui 
Ghirluaw, A., & Cu... is ‘ 
Hinith, Thos. 
dtothert & Pitt, Ltiiited 
Tatyyon Linulted 7 
Thawian, T,, & Mecca as Acue Works, Cardi 
Tweddell, Ko H, F J. 1d, Delahay Btreet, 4. W, 
Walker, Teka. 0... Lente ; 
Whilaon. John W, & CO |. yo Palin, Live cpenl 


Mhettedd 

Ah, Quen Victoria Atreet. KC, 
Detin lyonworks, Arbroath 
Berkilay Rtreet, Hirai benggdoain 
Tadley, nour Leeds 

Hath 

Gornwall Works, Bleainyham 


Crankahiafin. 


Beardiuiors, 1 & W, dilmagow 
Bersamier, Henry, & Co,, Limitet Bhetheld 
Clarke's Crank Co,, Ttiaitedt Lingala 
Merney Forge, Lindt, Theo. Ltverpoul 

—— 
Cructhles. ny al 
Doulton AC .. i Laspubhlant f. 


nd 
oat ~ 
Bell, 3. as - 


oe ee 


Hosiiay'a Marine AD oon Co, 
Lotunitedd .. 
The pee f Muraviliaia('o, 


SDnd eles orn, 
Manto Allott, Fryer &Co. 


Asiwatan Works, Suuthwark, 
K.K. 


117, Great Clyde mtrecet, (1lasgow 
Cheetham, Wanvhoater 


Nottsny}uan 


Diaintegrators. 

Askhamn Broa, & Wilkon, Td... SheMfeld 

Evans, 1,,& Cv... Be L. Trinapet Bt, Cevthorie, Mag: 
Chasetar 


Balford, Manchester 

Atoke gi-Treut 

2, dirs Liureh Street, KC, 
Aheifiad 

80, Hrowl Street, Briatul 


FParinar, Jas, & Bons, a3 
Hartley. & Arnoux rothers —,, 
Jordan, 't. 1, Bon & Cossnania., 
Maraien, Francis ‘ee se i 
Trigya, VY. (Carr's) .. a 4 


6 
Qdintiblery Pbamt.— (see Brewery wad Hivitlery Pont). 


Dintithna (Water) Apparatune 


*haplin, Ales, & ee Olangiow 
Nonuaae. A “ = Catan House Btatian, Vie 
torin Dovks, F. 


Roa & Duncans. an 1, Glasgow 


Piving Apparatio, 


Harnett & Foster Oh2, Eavle Wharf Bond, N 


Drawings, Tracluus, Ac. 
Kell. J., & Hon 4), King Street. Covent Carden 


Mouser & Thurje ¥ * vy & Quality Court, Ke, 
Dredetug Machines, 
Druce @ Bathe 19, Vietorla Chianber:, &.W, 


Rathbone Phas, 


! a 4 Li ita 
rind pea Ge . Whiel tents Cubitt Town, E. 


halwanta & Aytnes . : 
Vleulug & Fe win .. Enialey, N 
Hanna, Douald & W iswn 1» Palaloy, S. ir 
Hunter & Engyllah .. ive ». Row, Londen, E. 
Priestinany Brothers <i .. Hu ii 

Hoss, Downs & Thotipaon . Old Baandey, Hall 
Mtothert @ Pitt, Liuited.. .» Hath 


Drying Machines for Textile Materials 
munith & Julinstun.. Paidley Ruud, Cliegow 


Ebonite. 


Whiter, F. .. 154, Landon Wall, BEG, 


Econaminers (Fucl). 


Gosling, Robert, & Cy. 

direan, Ki, y &Ron oo “ or 
Laweock, A ee 
Pollock, ‘Macnah, ‘ "Highgate oe 


Electric Lighting Pinant. 

Crompton, B. Ka Co, 6. Ate Warke. Cheluafont 

Aiover, W.7T., & ‘Co. os ,. 2h, Booth Atreet, Manchester 

Lane itowasd, & Co. WG &@ 116, Paloraton Build- 
inga, London, B.C, 

VU, Queen Vietorm Rtrect, B.C, 


Hatton Court Ppavich 
At. Ann's Miyjuare, Manchestar 


Bh ettlentutic, Ghugow 


Woulhouse & Raweon , re 


Electrical Engineers. 


Chamberlatn & Hoon Lal... Biruuingtas 


Crumpton, 1. K., & Uo. 4, »» Manan Howse Batldings, B.C 
Gerard & Co., Nee re .. MY, Hatton Gasden, &C, 
Partiuell!, W. > o.) Park Meow, Lewd 


cu rs Phillipa. . ve 
Wonthouat & Rawsot 4, a 


na idimenseneadimmemeeent 


aoe eee ene: | Ren ER? See ame, —nemmeens/eceetuamanmaen. * *Seuireneames 











denny, A. 





Colahaus Futndry, Shrewsbury | Coles, H 


14, Union tt. Old Brault BC. 
1), Quevs Vichutla Street, BC, 





ENGINEERING. 


seeablyca ee ee 








Elevators, Grain, Coal, de, 


Prisatman Hrothere F 
Hose, Duwus & Phuinyson 


Buil 
(id Foundry, Hull 


Emery and mae Cloth. 


Acton & Borman ., 
Qoldaworthy, T., & Houn.. 
Onkey, Juhn, & Bons an 


Emery Wheela. 
Helly, Honnenthal & Co, .. 


Slank's Kinery Wheel & Muchitse 


(io, TAintted 
Htarue, 1, & Ge, Limited 


72, Khoe Tae, BF, a 
Huline, Manucheate 
Wallingtou Mills, London, 6.E. 


85, Queen Vietorin At, BC. 


Atiiwick, Manchester 
Gaxgew & London 


Engine and Boller Fittingn. 


Cran, Ine, &(!o, .. os 
Pewrancs, Julin, & Coo, 
Ginflowny, Wi 4 J & Hone 
M'Neil, C,, dr. ae 


Picking, Hopkins & Co, ,. 
Tanyyen Talniitent as Se 
Welr, 1. & J we 
Wita, Cifarlen, & (9. 


Engines (Aird. 
Tyln, 1, & Co, 


Engines (Blowlnz). 


Adamson, 1., & Uo. ste 
Carrluk & Wardale od 
Daglinh, NR & Co... 

lwvy Wrothiers, Jadialtel.. 
Clalloway, Wi Al, & Bunn 
(oodfallow & Matthown ' 
Nell, W., & Hun 

Ormerod, Ariernon & Co. 


ae 


Havile Rireet Foudds¢ wid Bn 


Kiteming Co, Limited. 
Walker Brothers .. : 


Faglnen (Fire). 
Row, W,&C.o, 


mimes (Cn). 


Andrew, FBO Wal. 
Hark, T. BB, ACh, Pr 


Mritiah Ginn Engine & Pinyin 


Saage C'p 
Crosaloy siren Limtted 
Millier, HL. ; a6 
Okes, 1.40. KR, 


Sterne, G., & Co.,, {an ited 


Tangyen Vanulted 
Victor Qua Mugine Co... 


Fagines (Locomotive), 


Appleby rota a a or 
Miaprniall, W. ¢ ne 


Hattwin aaericine Works 
Balinforth, Waa. (Kxecutara o 


"1 


Kiwk, Uawthorn A ('o, .. is 


Chaplin, A. & Cu. 
Decale, Aine .. 


Faleon Kring & Car Works, Leal. 


range tron Oo. Jalvsittent 


Hawthorn, Rh, & W : i 


Hadawell, “Charks: & Cu 
Hunslet Baglue (oe 

Kerr, Htuart & ty ~ 
Lowes Buyin 
Mannt Pacdle A Co 

dvyitt ae y., & Bows ., 
Cokett, Thomas. 

Rogers Low & Machine Works. 
Walker Brothers .. 


Engines (Marine). 


Ainilehy Rrothers .. 
Nurrell, (, & Kons Fe 


a7 
J& Hon ,. i ate 


5. Tul. tn 


ee 


Cuan, Jub, &UO,,. ’ 


Histina, Toonalat c Wie 
Hawthorn, 1. & W a 


Hayes, Ral... aa 


Ebauretar & Ruglint .. es 
Poul, M,&@ Ca. 
Menty a Mon ve 


Takin & Hackmore 
Royer, RL, & Co, oe 

Mune, Dawe & istapnots 
[ian & eS aay é ; 
Thornycroft, 0 1, & Co. ‘ 
Vowpat & Co : : 
Wilaon, Alox, & € v. 


Wihon, HM. ve 
Winal Hrathem =... 


Yarrew & Cu, a 


Engines (Portable), 
Applety Brathara ., ws 
arrows & Atewat 
Belleville, J. & Go. 


Clayton & Hiiuttleworth An 
Davey, Paxman A Cu... a 
Parner, Htubay, Brown & Co... 


Puater, W. a & Ca, Lrnited 
Qarratt, tL, 
iHudley, Eu, 

Harashy, R,& Mon, Lanistedt . 
Marshall, Hosen & Cu, Limited 
Mather, @, K 

Juuisomes, Uowl & ‘Jute en 
Reading Tronwarks Cu. Ltt 
Robey 4 Uu.., ' re 
ituston, Proetor & Co. 
Mriualliey iar 


Tuer, BR aA F, <i 
Engtacs (Rotar}). 
Heenan & Froude ,, it 


& sons se a 


a 


ve 


Engines (Atationary). 


Adaiim, 12. & Go, ar 
Applely irathers os 
Aitken, MoNall& Cu... 
Allen & Maclellan,. 

Barrows & Mtowart an 
Brotherhood, BP ., ar 


Buekley anil Teylor vs 
Bunateal, FLD. an 
Carrick & Wanlale vs 
Chaplin, Ales., & Co. 


Clayton & Shattlewurth . 
Coalbruokdale Co., Hanaited 
Pie alo ae , os 
Cop@land, 3., Co, . 
Paglia, f.,@ (0... 
Davey Paxman & Wo, .. 

Davy Brothers, Limited 
Donkin, B., & Ca... vs 
Douglas & Grant .. - 


Dryadala & Cn. on te 


Farmer, Jan, & fone... 


Furtner, Robey, Yrown & Cu. é 


Fawcett, Thomas, C, 
Foster, W., & Uo., Linsited 
Galluway, W.é ei. & Bous 
Caarrett, B., & fo ue 
CGuotfallow & Matthews .. 
Grange tron Co,, Limited 


Albert Kugine Works, Leith 
158, Groat Duver Street, 4. £. 
Manchextar 
Kinniag Pack Ironworks, Gls 
gow 

Row, Tandon, K. 

tornwall Works, Ne Eleni 
48, Janinion Street, Glaggow 
Granvikte Street. Blrminghate 


4, Whitecross Sirpet. B.C. 


Dukintield, Manchester 
Ciateshou!l 

Mt, Helen's, Laccashire 
Rheffielil 

Alauchester 

Hye, near Manchester 

At. Helen's Jimetion, fuse. 
Hulme, Manchester 


BhemMeld 
Wiwan 


Deavsyate, Mauchestar 


Atock pen 
danutereld Ht,, Dirainghai 


11, Queen Vicloria Street, BC. 
Mauchenter 

Hinaingham 

4H, Queen Vietoria Atreet, RAC, 
Crown Lyonworks, Glnagaw 
Carnwall Works, Hirminghuean 
72, Wintevbapel, Liverpoul 


Kast Greenwich, 8.6, 
Stafford 
Watladlebjtsia, URAL 
Radley, ner Leeds 
Cintanhenal-am Tyas 
(ilaagow 
Potit-Hourg, (Selne et Olae), 

France 
Laugh dorongh 
Durham 
Newest] a 
Dowds, 

6 

Laicentor 
20, Bucklerabury, B.C, 
Whitehaven 
Boyne Kagine Works, Landa 
Kilinarinck 
Atlas Engine Works, Bristed 
Paternon, N im) 
Pagetbirled Haalegrke te Ign 


papi. 


Kast Cromwirl, 3E, 
Thetford 

Albert Hngine Works, Leith 
Pals ey, NU, 

Noweuatle on-Tyne 

tony Stratford 


Haw, FB 

Levertita Works, Ditnbaeton 

angle = Tronworks, Newbury, 
Werks 


Qreenovk 

Piook bona. Tres 

ftull 

Woitefiald Works, Cfaagow 

Chinwick, W. 

Brod (reet, Portawnoutt 

Vaushall Cronworks, Watde 
worth Road, 6 W. 

Blyth, Northuwberland 

Valley Irmworks, Sowerby 
Hridge, Yorkahtre 

Tate of Doge, Landen, B. 


East (irenwah, #.K. 
Rantury 

ANt, Jmis, ihe 
Lineoln 

Colchester 
Gainsbarvugh 

Lincoln 

Laiaton Works, Suffolk 
Rourton, Dornet 
Grantham 
Ciaituaborongh 
Wellingborough 
Ipawich 

Healing 

Liweoln 

Bheaf fronworka, Liucols 
Helper 

at Peters, tpawich 


Manchester 


Dukinfield, Manchestar 

Rast Greenwich, 4 

Helen Street, Govt, Glasgow 

Rantinel Works, Glasgow 

Ranbury 

Belvetare Reval, Weatintiuster 
Hrtuge, 8 K 

f'natle lronworks, Oldhaut 

Hadnesford, Staffs, 

Catesheu! 

Cranaton Hill Engine Works, 
CG laaguw 


Tancoln 

Conllrookdale, Shropshire 
arrbeul 

Humner Ktreet, A. i, 

Dobtte's Lawn, (ilaagow 

Ht. Halen's, Laucashire 
Colchester 

Bheffield 

Rernendsey, 8. 

Seas Pactaley:Kiccoaly: 
ar pecorsl Engine Works, 
Ralfo ‘Maichester 

Trent Foundry, Gainasburuugh 
Manor Road, Leeda 

Lincoln 

Manchenter 

Latston Works, Bulfulk 

Hyde, near Mischester 
Durham 











Hanson, W tes 
Harvey, Rolurt, « ‘Ce, ee ae 
Hathorn, Davey @ Uy, .; : 
Hann . 1 & Froude . c Ma ve 
¢ ‘ von é v, oe ot 

Hiudley, a is oi as 
Holhorow & oe 
Huruaby, R., & Hons, Limited . ae 
lam Petar Ragin 

aon Fo & eerits to. 
Jemop, J., & Ban : 
Lane & nolds ., 

Lowos Kugineering Co., Lid. The 
Machinery 4 H Ware Ca, Ltd, 
Maulove, Alliott, Fryer & Cu, ,. 
Marshall, Hons ‘ vedi Lituited .. 
McCulloch, T.. ae “ 
Mu re Gee ee ? 
. Wau., & Bon,. aT aie 
New, v., & Cu. as ee ee 
Normau, J, & Co... PY; as 


Onnerod, Griersm & Cu... iy 


Pockatt, Thomnsaa ry ae as 
Piggott, T., @ Cu. s, “8 
Rativonses, Heat & J efferios ei 
Robey & Co. ei es 
Koger, R., & Co. és cs 
Rong, lowna & T honupwoit is 
Tuell, Geu,, & Ca, . , 
Ruston, Proctor & C's... 

Bavile Mtreet, Fouuley 1 and Ku: 


gluieerluy Co., Limited Pe 
thanks, Alexander, & fun 
Binediay Mrothara . a ot 


Rinith & Juhnatan,. ' Si a 
Tangyos Limited .. te - 
Taylor & Chatlen .. - oo 
Tylar, H., & Co Pe ns 


Wilker Hrother .. és ‘ 
Walker, T., & Co... A ee 
Waltord Kiros. i aa ie 
Willnna & ftobfiaon <3 ‘ 

Wilavn, Alex, & Cu. Ss ‘ 


Woods, H.& Cou .. as ; 


Knugines (Traction). 
Aveling & Porter .. 1s 
Hurrell, C., & Sn, 

( “ey turns & Reuttleworth.. “3 
Foster, Win, & Cu, familie ., 
Fowler, John, & Co, ae 7 


Marshall, Sona & Co x i’s 
Teeudiug Trouwurka (u., Ltd. ., 





bee Works, Bradfont 
kk Grove Lrun works, G)nsgow 
a 


Mancheater 

Soho Lrunworke, Bo tan 
Bourton, Dorset > 
Yudbridge Jrunworks, Rtroud 
i ola 


Newer’, Monmouthshire 
Lajoeste 


r 

Oranbrook At., Qld Furl Rd., H. 
are 

47, Queen Vietoria Htreet, F.C, 
Noithugham 
Qatnaborough 
Kilmarnock 
Boulton 
At. Helen's Junction, Lanoahire 
18, Devonshire Chant mars, 1.0, 
Kep mit} Fugine Works, 


Huline, Matwhester 
Jrumbartun 

Atlas Kngine Worka, Retatol 
Myringhill, Hirsstiugtis 
Tpawich 

Liucaln 

Blackton-au Teen 

Old Foundry, Hill 
Motherwell, neu Cilayow 
Bheat Jronvork», Lincoln 


Sheitiel! 

Dena lrouworhk+, Arbroath 

Kagle Lronwarkn, alee 

Palialey Rowl, (iluag 

Cornwall Wark, ‘pirinthyghexs 

Hirmlughasn 

M4 & MO, Ue Whitecrosa 
Rtreet, H.C, 

Pagetiee lronworks, Wigan 


sunderland 

Thaties Ditton, Surry 

Veeuxtall Jronworks, Wats. 
worth Rual, A.W. 

Manchester 


Rovhestar 
Vhetford 
Tiieody 
Laneolu 
Leds 
Cadnatan oth 
Heuling 


Engravers, Mechanical, &e. 


Cattell, Ao, & Uo. 


Bare & Co, ee oe ae ae 
Rhubualt, J. Ho. Se a 


Exenvators. 
Bruce & Ratho 


toptin, Alex, & Ca 5 : 

lmning & Fergueon an 
Priestiman Brothers oe ee 
Hom, Downs & Thompson we 
Ruston, Proctor & Co, we 


Fans and Blowers 


Alluay, vu .. Bons, & oe ie 
C apell, R e oe 
Veonistl, ie a Hons is a 
Jrukin, Ki, &tur. oo oe 
Drysdale & Co, ‘i ve 


Grange Tron (o., Litalted An 
Meri ‘blow h, (ee « Huttn ve 9 
Savile Htreet Foundry and Kn- 
gineering Co., Limited, , an 
feliivle, C, & Co, oe re ’ 


Helix, Sonneuthal & wy, ., or 
Thwattos Brothers, . “a on 
Union Buginesring Co, .. 
Walker Srothis .. ms 


Feed-Water Heaters 


British Gan rome & Knyines- 
ing Cn, 


Mavile Htreet. Four ry isaiel Ku 


gineering Co., Limnitel,. ve 


Rterne, 1., & Cay Lituitaxt +. 
Hubleld & Brown os oe on 


Vangyes Limited .. a a 
Taylor & Chaiien .. 1 ae 
Waod, Hamilton & Cu... we 
Wr dylit, Jos, & Ce, an as 


17, Bea Alley,  Bartingdyn 
Mtreet, b.¢ 
th, Kusex Groat, Rtrand 


0, Malden Lang, W.C, 


ff, Vietorla Chambers, West- 
ininates, &, W. 

Gliagow 

Paisley, N. 

fit, Queen Victoria Airveet, BG. 


Hull 
Sheaf Lrunworks, Lincoln 


Tirustagla 


42, Comlogain Atreed, Glingow 
Merunsnticdary, 


Raw Accord Hugine Works, 
(Uanyow 
Durham 


Ailmariuock 


MheMeld 

Y Clarence Bullainygs, 
rhester 

RK, Quevn Victoria Rtreet, BoC. 

Villean lronworks, Brudford 

Booth Street, Manchester 

Wigan 


Miu 


11, Ques Victoria Street, WC, 


Sjrettheladl 
Crown Leatworks, Giaguw 
Jamexn Btreet, Conanerchal 


oad, Kast, KN, 
Cornwall Works, Birndnghate 
Derwent Foundry, sebrnsasiy late 
Ralford, Manchester 
Tiptun, Statourdahire 


Fiten and File sharpening Apparat. 


Bedford, 7,, & Sous ve ve 
Jowitt, r, & Rows. ae 
Nighanwn Viatent sani! Binal Uo. iy 


Filtering Apparatus 
Ualliday, J., & Co... ve ay 


Palsonetar Engineering Co. 


Linn W ids h, Shefleht 
Bhetteld 
Bhetheld 


Water Street, Newtown, Man- 
vhoater 


Nine Klis, SW, 


Somme erant 


[Auc. 22, 1884. 








Furnace Fittings. 
eeu elie 4J., & Bom te 
& Cu. 


Galvanised oe 


Hill & Brith a 
Lysaght, re Litnited . Ns es 
Morewuu! & Co. oe oe aw 


Gana Exhauaters. 
Donkin, B., & Co... as we 


Manchoater 
Fowwck Street, §.¥, 


Tipton, Atafforishire 
Bristal 
Sebo, Dirniughain 


Burmoudsey, 8.F. 


Korting Hrothers., oo oe 19, ee Avenue, Man- 
vheatar 

Owens, #.,&Co. ., Whitetriara Street, E.0, 

Havile Atrect Fouudry ad ine 

gineering Cy., Limited. . . SheMet 

Gas Works (Plant for). 

Dowson EBoonuinte Gas Cy., Ltd., 3, (reat Fuses Btinct, Weat- 
au fan B, 

Grange lron Co,, Limited a 

Hanna, Donald & Wilson wie Valsie , NLD. 

Horton, J. 2 W, .. a «» Bena y NE Smethwick, Blr- 
malghain 

Tanaon, C,, Hon, & Go... .. Darlington 

Muller, H. L. ve ee) Werminyham 


Piggutt, Thos, & Us, i ice Bytinghill, Birmingham 


Gnuge Glasses 


Martin, Gullbert .. in vs 
Moucriaf, Juhn ae ee ut 
Taney & Hons Pr ir 
Tomey, Jus, & Hous. 4 


1&2, Faleun Street. H.C. 

Nth. Brit. Glass Works, Parti 

Tay Glass Works, Perth, N.b. 

Manor Qlas Works, Aatou, 
Dirmtughaw 


Gauges (Pressure). 


Dewraive &('o,.. a in 
Malter, Qlao., & Uo... ava An 
Nchafler & Budenbery .. as 


158, Creat Hover Street, §.E. 
West Bromwich 
1, Bouthgate, Manchester 


Crenping.—{ soo Wheels, Geared.) 


Girdera. 
Ashbury Malivey Cassinges iron 
Cy,, Linitet 1 Opsushaw, Manchestes 
Diview Bros, & Cu... ao +» Crown Ironworks, Wolver- 
hampton 
De Rurgue & Co., Limited 1» Mauchestar 
Ginalwin, Jatues, & Co... .« Motharwell, NG. 
Suunon, (., Bon & Co, Darlinytans 
Jou Foundry a& Fr tneering Cu. Nowyurt, Monmouthahire 
Lowen Kngineering Co, Ltd, The Whitebaven 
Lymuyht, dela, Litnited .. os Brintad 
Kilaarnock 


reba ae  ,& sone ., oa 


Measures, Hros. & Cu, fuuthwark Mt, 6.K, 


Glass Machinery (Pinte) 
Dayllah, K., & Co... ve Ht. Helen's, Lauicashire 


Mangrove, d., @ Huns 6... Bolton 

Glazing. 

Urahy & Bon $s ve «836, Huston Road, London 
(rover & Cu, Linsitent oa .. Britaunis Works, W list tl. N. 


Governors (Engine) 


Wair, George 


HE. Qneon Btreet, Glasgow 
Duncan Brow. (Taite’s Kleetrie. 


$2. Queen Vivturis Street, F.C, 


Metrullosts, ‘b., & Sule ., Kiluinrict 
Murdovh, Wut, &o. 4, ». 80, Hope Street, Olasgow 
Kehalfar & Mudenbery . Manchester 


Tanyyea Linlted ,, sg . 
Whitley Partners .. ‘ én 


Cornwall Works, Bleninghata 
Huuslet Koad, Leeda 


Grindslonren 


Robson, Robert .. rr 21, Uralngar Htreat, Wost, New: 


wiastle- eon-'y nie 
Gunpowder Machinery. 


Vall, J. & KK, ee an .. Partford, Keut 

Hastie, d,acy, .. * o Kilblala Engine = Works, 
Greenock, 

Savita Street, Foundry and Kn- 

dineerday (oe. Limited, , BheMehd 

Taylor & ( allen. wa re Ulritughnna 

Wammers (HydrantiicD. 

Fielding & Platt. .. a »»  Chloucester 


Twenldell, RL H.. Fe aa 


Hammers (Power). 
Player, W.&J. .. a . 


14, Delahay Street, 6.W 


Lionel] Atreel, Bivintugtians 
BAe satan ars CC MREN De — (See Aten Hanimers.) 


Henting Apparatun, 
Cielo, h. K, ot ve ve 


hurting Hrothers .. , 


Thanies Bank Jron Co., The 


Ht James’ Heating Worke, Mill 
Rtteat, Livirpoo 
17, Latticantar Aveniie, Mianiudes- 


ter 
Uppor Growl Street, 6.6. 


Hematite Plz tron. 

blows fu earlae fron & Steel 
10, aa oo ' 9 oa 

Holsthug Machinery. 


Appleby Brothers .. 
Xaluforth Wn. (Haceutor at}.. 


Workington, Cuunberland 


Rast Greenwich, KK. 
Rudley, nenr Leets 


Firebura. 
Patant Diagonal Hooking are 
War Cu. 7 


20, Grenham fuse, ELC, 


Fire @lay Gvovds, 


Howser & Son . te “ 
Unrrick & Ritahte ., ate os 
Chaplin, Alux.,, &Cu. 2, o 


Coles, H. J. 
Cowana, Hheldun & Ca. ny Limited 
Crowley, Juhn, &Ce ae an 


Creat Wallington st,, dihuagow 

Edinburgh 

Cranston Hill Kngine Works 
GBluagow 

‘sitar Street, 8.E. 

Ht. Nichylaa Worke, Cartisle 

Mhetiel! 


Farnley Jron Co, 


Glanbuig Union HireClay Co, ‘the 


Kershaw & Puln ., “ ar 


Flexible Shafts. 
Rulling & Lowe. ite os 


Faruley, pear Leeds 
(anew 
1, Culluan Street, ELC, 


%, Liturh nee Pountuey HA, Baas, 


Floor Cloth Machinery. 


Farmer, Jas, & Bone. te 
Landals, Jamex 6 
Kuminers, U. & 


Milford, Manchester 
Kirkonlily, SB. 
(Houvester 


Forgings (iron and Steel). 


Askhan Brow, & beech Ltd... 

Heardinore, J, & W 

Heaserier, any & Cu, Linitted 

Mrown, Bailey, iaong Cu, an 
Jlarke’s Crank Cy 

Ulaggow Hydraulle Forye Ge, °. 


Qoadfallow & Matthews ., . 
Wil & saith sé ‘i ‘s 


{bbotaon Brothers & Co., Ltd... 
Josop, Win, & Buta, a 
Kirkstall vite Ca, ee 
Landvure Siemens Steel Co. : 
Leeda Forge Co... 

Marasy Forge, Limited, the 


Midiand Itellway Carriage aud 
Wagon Co,, Liuited »2 oe 
Qaborne, #., eae se = 


Reichwald, A 


Bavile Mtreut ‘Foundry nnd En- 
giheonuy Vo, Limited, te 


fiynncer, J., & Ran, 


Atafforndahire Wheel & Axle Un, 


Limited 


Bhuisere Clone a Kteat Co. ar 
HMtert Co, of Hoatland, The sis 
Tangyes Limited .. ee o 


Blatteld 
Glasgow 
Hheffelid 
SheMeld 
Lincoln 
Henne! 
aagow 
Hyde, near Manshestar 
Bieriey Hill Jroworks, near 


abetted, 

Shetheld 

Near Leodle 

landore, Buuth Wales 
Lota 

Liverpual 


Woks, Polmaidtie, 


Abbey Works, Shrewsbury 
Rhatteld 
Newcastle-un-Tyne 


Mhatheld 
Nawenstie-on-Tyne 


Wei Biruilugham 
cere vid Darltugton 


ilwagow 
Carwall Wurk«, Birialnghaw 


Hon Accord Knglne Works, 
Glaagow 

Rerkley dtreot, Birmalugiinna 

25, Booth Atrevt, Manchester 


Drysdale 2G. os “ 


Cilia, R [oa & Ca, aa ne 
Glover, Walter T., & Co. ae 


Hunter & Kuglieh ee wr ve lew, K 
Jessup st. & Bono. we «» Laleuster 
Malville, Wo M. ou an « Kirkouldy 


Stack ton-on-Teaa 

8h, Queen Vietorin Btreet, 1, 
Dons lronworks, Arbroath 
Cornwall Works, irminginu 


Plekerlug, Jthu. .. te an 

¢. Bunnenthal & Co, .. Ss 
oti: Aluxauder, & Suu os 
Tauyyou Litnuted .. on ae 


Thomas, 7., & Bats ve re Carli? 
Waygoud, I... & Co. a -» Nowinglon Works, Faluuuth 
Street, 8.K. 


Hoops for Botler Flues, 


Boltan Tron & steel ('a. ., oe Helton 
Bowliug lren Co.. Linited 4. Brwdfurd 
Hose Pipe (Fiax). 

Nichards & Cn. aa ee oe Aberdeen 


Hydraulic Machinery, 


Adamson, 0., & Co, 7 we 
Anders & Gallwey es Fan 
Heuk & Go., Limited ef ae 


Dukinfleld, Manghoater 

4, ugk nyhain Ktreet, WOU. 

140, Great Hulfulk Street, Sout] 

wark, BK, 

Croydon Works, ete Lee 
44, Bumer treet, B. : 

Ht. Nicholas Works, nie 

Hon eee Kugiue Work 


Dudgeon, Kiehard.. wa sa ut Poca Btreet, KC. 
Ftelding & Platt .. iol aula r 

Alnthors, Davey & Cy, ee 
Middleton, Kobert . oe iccpatas Foundry, Taeds 
(wens, B,,&@ Co... oes 1» Whitetriars Street, 1.0, 
Hawsbottom, 7... .. Hunalet, Leeds 


Berry, Henry ‘ os on 
« wiles, Ht. a, oe oe 
Cow atis, Hheldot k « 0, i Aimttedt 
Sirymlale & Cu.  .. oe " 


* 


lluse, Downs & Thompaon o Old Foundry, Hull 

Tauyyos Limited .. 0005. 0 6 Cornwall orks, Hirmingha 
Tweddell, K.H. .. ‘a “ 14, Delahay Street, &.W. 
Willuuins, WoL, .. a 1» 2, Wentuduster Chamber, 8, 





a 
' 


ay" 


ow 
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Hydraullie Presses. 


Bessamor, Henry. & Co., Limited 
darriok & Wares “ 7 
Coyle, H. J, on 23 
Copeland, J, rr Co. ae ae 
Drysdale & Go. ve on se 


Fielding & Platt .. ee ‘3 
Middleten, Robert ve +4 
Norman, 4 ohn, &Ua, ‘ 


Roac, Downe & Thainpem ae 
Stothert & Mitt, Laud i 
Taugyed Limital .. se ~ 
Tweddell, RH... ee a 
Tyler, Hs aGu .. wt ie 
Wuoda, H., & Co, .. vs x 


Hydrokineter. 
Wear, Gd. & J. oe at sé 


fee Making Machines 


Piggott, T & (lo, oe ve 


Indin maeetial Goods 


Angus, Geo, & 

Barbour pie Rubber if tinh Ci. 

dudia Rather, Cutts Pereha & 
Telegraph Worka Go, Limite! 

MacLellan, George, & Co, 7 

North British Rubber Cu., Lt. 

tar Rubber Co,, The’ as oe 


Sheffield 

Oatesheulon-Tyne 

4), Munnar At., poashwarks 8K, 
Dubbie' s Loan, G 

Hon Acuondl ‘pats " works, 


a 
Glduseter 
Hheapwar Foundry, Leads, 
Keppochil! Enghie Works, 


Qlangow 
Old Foundry, Hl 
Bath 


wTnwall Works, Bleminghau 


14, Dela! Htreet, 4.W. 
86, Upper Whitecromn st,, EC, 
Malford, Manchester 


40, Jamaican Street, (laagow 


Springhill, Birwiltighans 


Nawcaatle-un-Tyne 
148, London Wall, £.C, 


Alivartown, Ranax 

on ow KubberWurkn, Glasgow 
Hinhurgh 

re West Rogent St., Cluagaw 


Indicators (steam Engine). 


Hauunn & Buchanan .. ist 


75, obertson Atreat, Glaagow 


Tuitedé Carlton (AtroMley's Spool) G5, Queen Victoria Street, F.C. 


Tajecturs. 


Donald, J,, & Bon... a iy 
Fairburn & Hall .. An o> 
Qtrenhatn & Craven . ee 
Hanenek Lisplrater Co... hs 
Holden & Binoke .. ee oe 
Kourting Brothers .. as ay 


Madan, (1. 4. i “ i 


Manlove, Alliott, Fryer & Co... 
Patent Mxhauat Aten hujector 
Co, Limited af Pe ' 

Sehatier & Rudenburg .. 


Enavrance Compiunicn. 

Kinployer' Tabiiley Awarinice 
Corporation, Linitted .. 

Rondon Mutual Buller l hatrane: " 
Co,, Laniitel 3% ee . 


fron Buildings. 


4}urk, Bunnett & Co., Linited.. 
Davies Bruthern & Cu, .. aa 


Davies, M. H, oF, An ay 
Wixon, 1. ‘a 
Lyonght, John, Llanited . 
Macfarlane, Walter, & Cu. a 
Moreweal & Co... . 
Morton, f., 


Lron and Sicel works 


Adamiuon, D., & C's, ae , 
Uavey, Hros, Linited 
Calloway, W, & di, & fone ne 
4duodwin, Jamies, & Ca, .. i 
MeCulloch, T., @ Hons .. se 
Tuwaltes Brow. w, we e 
Walker Bros. 

Walker, T., @ Cu. ie Me 
Wiitwell, W. (Htoves) .. 0. 
Woods, H., & Co, es os ” 


Sacks (Litting). 
Dudgeon, Hichant,. le 
Gibliisns, h. Cy & Wo, ae ws 
Pickering, Ith... ae 8 
Relig, Bumnanthial & Co... fs 
Mhirlaw, A, & Curse er on 
Tanyyes Limited .. sie ws 


Keys and Pins. 


Mille, Tan. (Executor of) as 
tduath, JD, Ford és 


& Cor, Linuted 


B.nmi pon. 
Rarnett & Foster .. 


Luunehes aud Yachts 


Burnet, L., & Co. as oe oo 
Chaplin, Alm,, & CO .. ve 


4 othran & Co, a - Pa 
ran, d., & Co ne ee <a 
Des Vines, GEO a is ‘ 
Halwania aw Kyuie.. re oe 
Furreatt & Bon F A 
Hanna, Donald & Wileon 

Hayes, Ed... : AD 
Karr, Stuart & (Jo... oe 
Miller & Tupp ‘ Pa 

Paul, M., & U0 ae A 
Rone. & Dunean oe ' os 
Thornyeroft, J,1,8 Co. vv 
Vospar & Uo, “ is 
Yanow & Ca. ee oe 


Laundry Machines. 
Manlove, Alliott, Fryer & Co. .. 


Leather aban 
Drysdale & Cu. os . on 


Htothert & Pitt, Limited 


Letter Files. 
Cameron, T., Amberg & Co... 


Lifts. 


diolen, H. Jie on ae ea 
Drysdale & Co, an ve 


ibbina, BR. C., & i ie as 
Hanson, W.. ae is 
Hunter & English . “a os 

Hickering, Jthn. .. oA or 
Thowas, T,, & Sons 7 - 
Waygoud, f., & Co. 


42, Crdogan treet, Glaagow 

(8, Royal Kxehauge, Manchester 

Mancheater 

104, Upper Thaines Rt, B.C. 

Ht. Kimon Works, Aalfond 

17, Lunonster Avenue, Man- 
ft. 


chester 

91, Mausflekl Chatubers, 
Atuie's Ryuare, Manchester 

Nottingham 


4.8t. Ann's Ravare, Mauchester 
Bt, Mary Mtreat, Aliwnuehester 


Ad A 8, King William Mtreet, 
KU, 


17, Quem Victoria Mtreet, B.C, 


Rathbone Place, W. 

Crown Jean Works, Walver. 
hatnpton 

Qrange Ht,, Barmondsgy, 8.K. 

W hasaloaan Lronworks, Livarpul 

Bristal 

Poaall Park, (laggcow 

Boho, Bivuinghan 

Nayluy st. drunwarks, Liverpool 


(Plant for). 


VukinAald, Manchester 
Mhettlald 

Manchenter 

Ardrosan, N.B. 
Kilmarnock 

HewSford 

Wigan 

Loewly 
Rtovktow-on- Taos 
Malfyred, Manchester 


114, Fenchurch Street, B.C, 
Herkley Mt., Birrhighan 
Stock ton-cn- Trans 

49, Queen Victorian Rirnut, B.C. 
Pur klay Street, Bimaayhans 
Cornwall Worka, Uirminghiass 


Beadbury, nenr Klock port 
Hedda St, dalfurd, Manuehester 


4oqg, Fagle Wharf Real, N. 


Govan, Cliasgow 

(rimnins Hi Kuyine Works, 
(Haagow 

Mirkenhevl 

Albert Kugine Works, Lelth 

Charter 

Wharf hd , Cubitt Town, EF. 

Litueliuiuaa, 

Pulalay, N.B. 

Stony Stratton! 

“0, Bucklersbury, FC 

Middle Mall, Hauunorsiaitls 

Leveufunt Works, Ltatalwertan 

Whitetetd Works, Glaayow 
Chiawick, W. 

Vrayual Htreat, Portsuionth 

Poplar, & 


Nottiuzhaw 


Boy Aevord Engine Worka, 
(iliadyow 
Hath 


oe 
ur, 


Little Britain, London, KC. 


RQ, Hints Reread, 4.9¢, 

fon Acconl Kuyine Works, 
Glasgow 

Rerkley St, Birmingham 

punt 

Row, K. 

Htockton- Un- Teas 

Cardiff 

Falmouth Rowl, 4.8. 


Linolowm Machine ry.—/s0 Floor Cloth Machinery.) 


Lithographers. 
Kell, Thos, & Hon. vi 


Locomotive Detain 
Hturay, I, & Moun -, 1s 


40, King Htreet, Covent Garton, 
Wil, 


Rott Mill, Manchester 


Locomotive Englmen.— see Buyiaes, Locomotioe, ) 


Lubricants and Olls, 
Boll, J, ve 


Biiven's Areriout es 
Crean oe ot . 
Rradford, Jy & Hons oo 
Crane, B. Malr, & Co,, ae ve 
Kuyelbart & Ou. ., a3 Bs 
Figming, A. #., & Oo., Listed 
Price's Patent Candle Co., Ltd. 

8 & Wu. ae ae en 


oe ee oe 


Asbestos Works, Boulliwark, 


8.1. 


93, doe a St, Liverpual 
lAve 

fu treat: Manchester 
70671, Dishopagate Mt, RC, 
15, Whitefriara Btreet, K,C, 
Hattersen, aw. 

7, idol Jade, E.C, 


Lubriecaturs. 


Dewrance & Uo, , ‘So 
Munpire Lubricator Uo, a 


Kurting Brothera ., os 


Nattlefolds, Liuitel = ., 
Trier Brothers : ate 
Whitehouse & Cu. ., 


Machine Toots. 


Amslaraou & lsallwey ., : 

Arohdalg, Jas, & Co, es 
Aakhain Bros: ‘k Wile, itd, re 
Amuith, W. ve os 
Harlow, H, BK. é& Cu. oa ms 
Merry, F., & Rona .. ; a 


erry, HW... vs 7 
Bouth, deo, & Co.. a 
Hutterteld, B& J., "20 u. — 
Cameron, Fi ohn ‘ ‘ 


Churchill, (., & Cu. oa 
Davie & Primrose .. “a ie 


Jie Rergue & Co,, Linited . 
Yiun & Laweun.. ie a 


Karushaw, A,, & Co. 


Enaterhrook, Alowrd & Wik 
Fielding & Platt .. oe 
Qalloway, W. 4 J., & Huns rs 
Harvey, Robert, & ‘Co. ate 
Haap, Joshua, & Uo, a 
Kendall & Giant... i 

Lany, J,, @ Momus .. 

Lee, Hor’), Won! & ‘How! ies 
Lee & Hunt. , tee te 
Tanutlon Hros., 

Machinery & Hardware (' 0, Ltd, 
MvArthiar, 4., & on. pe 
Muir, Wi., kk Co... : oe 
Now, D., &@Cu. oe os 
Pitt Brus, oe ee ae 


Follogk, Maen: hy & Highgate . 
Rushworth & Cu... ae : 
Reott bran, ., te a 
Scriven & Cu, 


Halig, Bonnenthal 4 Cu .. 
Shepherd, Hilla Cu. 

Bhiinlaw, Aw, & Cu... oo 
Bhuith & Coventry,, 

Kuuth & Willshaw., 

Tangyea Machine Tout Ca, rs Ltd. 
Twente), RH... i 
Wicklawaan, 7 OH, ae se 
Wiha, Charles, & Con we 


ENGINEERING. 





158, Great Dover Atreet, 6.K. 

(irwat Bridgewater Ht. reet, Man- 
chester 

17, Lancastar Avenue, Man: 
vhester 


Birmingham 

1p, (it, tTge Bt. , Woatininster 

‘Mpton Hall Chali Works, 
taffordshire 


4, Buckingham Street, WiC, 

Taalwatis Htreet, Biruiigham 

Mhotheld 

Highroad Wel) Works, Halifax 

Corubrook Works, Munchester 

Caller Ironwyrks, Huwerby 
Hridgea 

Se Pee Wurka, Hunslet, Leeds 
all 

Keighley, Yorkshire 

Oldfield Romi — fronworka, 
Kalfonl 

Crom Street, Finslury, KC. 

Kttus Ironworks, Baugur Koud, 
Laith, NH. 

Manchester 

Cruiston Hill 
Cinayow 

Crown Works, 
Hallfas 

Mhettheld 

(ilouvester 

Matietiextay 

Park (rove Jrouworka, Gliugow 

Ashton-under-J.yte 

Victoria Worka, Manchester 

Jobnatune, NB. 

Tipton, KtaTontalire 

Atkwihiht Works, Minchante 

fothwell Ktreet, Giaaaw 

147, Quegn Victoria Street, EC, 

Hatinaton, NLL. 

Sherbourne Birnel, Mancherter 

Yh, Devonshire Chamber, Foc. 

Yorkahire Machine Tool Works, 
Liversedge 

Khet Uleatanie, Clasgow 

BKowarby Bridge, Yorkahtrn 

West Mount Irmworks, Halifns 

Leeds Ob Foundry, Mare 
Lane Leeds 

8), Queen Vietarta Street, bc. 

Javan 

Huftolk Works, Rirwingham 

(trilasl Lave, Balfonl, Bapelester 

Hallfar 

Boho, Birmingham 

J4, Dealilisy Bexeet, 8.W, 

Odea Line, Aallurd 

Granville Stree, BWrudagham 


Trl 
Kooth 


Works, 


Tawn, 


Maize Dressing Machinery. 


Copeland, 1, & Co, a oe 
Nitisan, Jon, & Uy 4 


Dobbie's Loan, Glioxgouw 


ABathennathesnl Dontewmenis, Makers. 


Arehbutt(, .&W, BR .. be 


Gots, J, kK. we 
Negretti - “Zandra ; 
Stunley, WB .. a 


Keppochi)) Kaygins Works, 
Cilaagow 
Waatuinater Midge Read, 


laaubeth, SW. 
IW, Buckingham "Atrnot, WAC, 
Holborn Viatnet, KC. 
Qreat Turnstile, Tollan, Wie 


Metals (fhosplsor, AllUyN, Keds 


Hilltugton & Newton .. ae 
Cockshott & Jowatt ad ie 


Thich, Alax, .. oe ee 
Kvana, Janes, & Ca, %s - 
Hartniann, @, oe oe A 


THaupghon, J. & J. 
Phosphor Bronze Cu, pate iuttert.. 


Meters 


Mauchettes Water 
Lindteat ve on an wo? 


Meter (o,, 


Longport, AlatYordsahilre 

14, Thornton Howl, Braalforndt 
110, Canon Atreet, KC, 
fiaythborn, Manchester 

14, Qraat St. Helen'k, B.C, 
Woodcock Street, Nitralughan 
Summer Sbreet, $8, k, 


Anlwick, Manchester 


Mill Gcuring,. Shafting, &e. 


Ashhans Bros. & Wilnun, oul .. 
Hosramer. Henry, & Cu, Lautted 
Kodey, Brow, & Co, : i 
Brown, Bayley, Dixon & Co, 
Buckley & Taylor .. ox tn 
Forsyth, Muller & Cu... ae 
(ioadfalluw & Matthews ,, tr 
Hawthorn, It. & W. 16 ie 
llick, Hargraves & Co, , cs 
Whaat, H., & Cu, . “6 
Jackson, PR. & Co. 
Kirkstall forge Co, 3 : 
MeCutloch, T,, & Sona... aie 
Musgrave, Julia, & dons. ' 
eevehwald, A. 
Ravils Street Foundry wad Lie 
mineerisy Cu, be lintted.. ‘3h 
Hinitd, Parftray & lite hinge 
Rtatfordahire Wheel & Axle Uo, 
‘taylor & Challan .. are a 
Thuowloy, Bitz a in a 
Vatos & (‘u, ,, ' . 


Shetteld 

Rhetheld 

Kaela 

Sheela 

Caatle Tea worka, Oldham 
Milo Knd, Glaagow 

Hyde, near Manchester 
heweualle-on-Tyne 

Suha tronworks, Bultun 
Nottingham 

ry Ralltnag Mills, Silford 
a 

Kiliwarnock 

Roltan 
Newounstle-on- Tyne 


Bhetthold 

Tbekiiwhan Palace Hol, 

Myrtng Holl, Barteaduyduana 

Derwent Foundry, Biruunghaiu 

(iront ridge, Rat? 

Sheaf Works, Hunslet Reval, 
lweds 


H.W. 


MII Machinery (Fieur, Corn, and Rice). 


Carter, I. H. ' ee 
Ciiyton & Riiuutlewurth.. : 
Copulmimd, 2. & Cu. i i 
Hunter & aia ie ; 


Landale, Janes 

Morahall, Sons & rf abe, Linnitedt | 
Midiulluch, 'N., & Bon an 
Norman, J, & Cu. Re ; 


Ransomes, Tend, & Terterions 
Kustou, Provtur, & Co... 
Turnet, Kn, & KF, » 


M2, Mark Tune, KC. 
Juitweoha 
Debbies' Loan, Cliayow 
how, BE, 
Kirkeally. \ B, 
(intusborvugh 
Kalmasrncch 
Kuppochilt 
CUivsyzcw 
Jpawish 
Talneota 
dpawich 


Engine Waka, 


Mills (Paint, i), Mortar, &c.). 


Hutter Brothers ., 

Folluwa & Haute, Linttert (Patut) 
Thome, Downs, & Thomuipaon 
Raliy, Sonnenthil &@ Co... vi 
Mponcer & Cu. . ot . 
Wilson, Johu If, ae yas ne 


Mining Wachinery. 


Askham Brom & Wiion, Ltd... 
Chaplin, Alen, & Co, 4, 


Clay Cross Co, a a 
Ongliah, KO & Mo... : 
Hathorn, Davey AC 0. 
Aindat, T. 18., Hon & Conan... 
Roboy & Co... ie : ua 
Ruston, Proctor & Co... 

Tan you Limited ., 

Walker, Brin, as 


Tanabbill Street, Glasyew 
Matichester 

Mall 
84, Queen Vietaria Atraat, KC. 
Melknhawy, Wilta 
Metlittla, Liverponl 


Mlicftleld 

Crenatan HI Kagine Works, 
Ciaszow 

Chay Crom, neat Chastortield 

Kt. Hulens, Lane, 

Levies 

A, Uracechureh street, BC, 

Linvuln 

Lincoln 

Cornwall Works, Bhoolighaus 

W iyi 


Nou-Conducting Com vee lot. 


Andersun, De & kon, Little. 


of, ae ee 


Haacke, A, & Cu... 1 
Keenan, M. ar Me Mi - 


lavoy, F.,& Co ., re ae 
Nuts (Finished). 


Marcer, Kd... i ssa Af 


Oila.—fsea Ludrionnts.) 


Oil Cans 
Kaye, Jon, & Cu. ., on 


Lagnn Felt Works, Belfast 

Aabantin Works, Southwark, 
BK. 

21, lume Street, EC. 

Aruuuch Works, Tredegin Wka., 
N, Bow, BE. 

Cray Street, Commeretal RE. 


Hollinwoud, Mauches er 


Bank Works Kirkrtall, Lees. 





1 


LU ets oe ee 


OU Distilling Pinant. 


Copeland. J., & Co. oa a 
Noruan, John, & Cu, i 


OU MIN Machinery, 


Piggott, Thos, & Co, . vo 
Rowe, Dow & Thain peony 
Rowlandaon, W. .. ee re 
Tougyes Linited .. ze 


Packing (Engine). 
Heldan Packing mt Ruta Cu, 
Kell, Juba .. ue ve 
Winey & Bon ; ee ai 
Lindsay, H... & Ca, 
Mel, F M., & Co. oy ve 
Tuck 'k Co., ‘Samited se 
United Aubeatoa o., Lu., The... 


Paints. 

Rayosine & Cu, .. 

United Auhestos ('o., Limited , " 
Paper, 

Hodgkiusen & Co,,, 








Dobhie’a Loan, Gliagow 
Keppochill Euyine 


Works, 
Glasquw 


Rirminghan 

Oe Fownery, Bath! 

132, Boundary 8t., Lis erga 
Cornvall Works, Wirminghaus 


77, Uracewhurel Street, BoC. 
Aalnaton Works, Houthwirk 
(‘atheriun at, City Rom, KC. 
Mianitation Quay(Weat)d Ww 
tty, Kewnington Koad, 8, Ki 
116, Canniun Street, KC. 

13), Queen Victoria Street, KC. 


7, Tal Jae, Grent Tower Bt 
1], Queen Victoria Street, KC. 


Paper Making Machinery. 


Doukin, I, & Coo, 
Dortydaan & Crant si ay 1 


Patent Agents. 
Alexauilar, BP. is we 


Allison, Brothers ., ve 

Brewer & Jensen ., an es 
Mrookes, Won, aie ‘ie as 
Croven, T OK, & Kon vm . 


Hardinghain, UG, 4. Me. 
Harrin & Mills | 7 ne 


Norn A Aon... 

Tuventors Havent ight Annie Le 
tion, Dbsttewl oo. oe ve 

PHilitpo a Leigh oe nu ee 


Ktealfern, GF, ae a i 
Jogos, FM. ’ PR $5 
Thonipnon & Boult, c ss 
Thotnson, Wo ML & Co, a 
Vaughan "k Son as ' % 
Wire, W. Liayd oe 


Pattern, 


drmerod, ilerson & Ci. ae 
Walker, +) ie we a es 


Permanent Wis. 


Axkhann tron. & Wilwon, Ltd .. 
Duk, KMerre Cu... 

Hartle y & Arnoux Vrothers 
Inn Foundry & Enginenr hig nu, 
Kert, Mtust &Co.. 

Railway Slovpat Supply ( in, The 
Thuataun & Mrowsaay 


Herinandkes, & OE, 
Kitkeally, SJB, 


mre Bouthampton Buildings, 
fit, Chane ery Lane, WoC, 
thy Chancery Jane, WoC. 
nh fd, Chancery Lane, we 
4, Victorie Chandar, Howth 
‘Parade, La cule 
19), Fleet Btreet, FC. 
a Routhatpton Suildings, 


172, tmnt, Ww. 


91, Covkapur Street, & W, 

24, Buuthanypton  Mubldinga, 
Chancery Lane, Wo, 

4, South Street, Flaabury, EC, 

“3, Finsbury Pavesnent, B.C 

G. Tani Btreet, Laverpwol 

i, Buchanan Atewet, Ulaagow 

$7, Chancery Laue, WoC, 

@, Ddueolu an dun Brelitky, WoC. 


Mivachester 
Avunaside Daiine Woke, Babstol 


Shethelil 

JO), Sauwlenhall Street, B.C, 
stoke on Trent 

ewpurt, Mamuenthshire 
20, Bucklerwbury, Ba’, 

17, Girmeeclinre de ty, Eacatactoas 
$s, Wieloria Street, BoC, 


Photowraplade Appdiaacen. 


lioly, FOR, .. is a 


Pig fron Brenkers. 
&u, ., 


Pile Drivers, 


Kuan, do, 


Gilinw NO, & Gu. “ 
Piles. 

Goualwin, Tames, & Oo. ; 
Le Gimme & Ratelitt o 


Pipe Founders, 


Clay Cross Co, 
teu Foundry & Kugineering da, 


1, Buckuplor. street, WaS 
Trompe t Stieet, Mane heeter 
Merkley ritees, 


Pa YeRel ya In ely) 


Anhiowun, © 1, 
TOU, Bunduds Bow, Be, 


Chay Cates aicat © (estes tied 
Nuwport, Monten utlodalte 


Pipe (Drain) Making Waehilners. 


Clay tun, Howlett & Venables .. 


BP dgnars (sauan dd suas do 


Duultown & Co, a : 
Marnley Dron Co, Linvtted 
Clery Uae Bie Clay Co Phe 


Hartw Head, W. 


Taunlath, st, 
Marnley. wea Lent 
(ilaepow 


B®*intavgys sensed FPdnteran WE basen, 


Atkinad Co, ae a 


Mates, Timothy, Ato, oo, 
Jichaoa, Pw, Ao, 


Lock woul & Cua liale e4 ie 


Spend Tool Werke, 
Rtreet, Buetteld 

Bowery Bridge 

Malford Rolla Milly Man 
chiwter 


Kale boundry, Park, Shetteld 


Ayes 


Platea (iron wand stecl). 


Rianimore, 1 & W Se vo 
Brown, Bayley, Dinun £ U0, oe 
Jessup, Wai, & Sons, Lirnitel 

Tasniore Mlemens- Mt eel do, The.. 
Leeds Porge Co, The a re 
Rheltan Bar Tran Cg., Dburttad 
Btael Co, of Beotinnd, Tdnatted.. 
Weat Cumberlasad brat & Steel 

C'o,, Jeluaitenl oo. a 


Portable Enluesn.—/seer 


Claw ow 

Shothelt 

Sheftteld 

Jando, South Wiles 
Lannly 

Ntukeotm Trent 
Claagow 


Workington 


Engines, Portable) 


Portable RallwaynaHisen Balas, Portable.) 


Pattery and Encaustic Tile Machinery. 


Rodley Brothers as (6. a 
Boulton, W. i ‘i 


Evator 
Burslem, stafford dire 


Presses (Myadriaulle)—iyes Madris Presacs) 


Printing Machinery for Teatile Fabrics. 


Farwer, Jus, & Sune aa 


Propellers, 


Rom & Dunes 
Bavile Street Foundry any Ku 
glnooring Gu, Liniited.. ve 


Pulley Blocks, 


Crowley, John, & Cu... os 
Qluver, Wala T., & Co. 

arimmhaw & Go... ast aie 
Pickering. Tél... 04 
Selig, Rensnenthal & Co. , oe 
Tingyin Litnited .. . ak 
Thou, Win... ne as 


Pulleys (Caat Trou). 


Bagshaw, J. 2 Bones as 

Huxliny Brothers & Co... o8 
Buekley & Taylor, $4 i 
Crossley, Qe. re ae 
Fawrett, Thos. C. s te 
Cuaalteliaw & Matthiows in ot 
Hatper & Oo, ‘ ae 
Jackson, Y, n., & Co ), oe oe 
Orrreral, Qrieraan & Co... ie 
Reuling ‘Iron works Lo. as A 
Rawiandson, W. ., we : 
, Vaylor & Challon .. ws Va 
Yates, t, & Co, ee oe ee 


Salford 


Ghangow 


Rboe this lal 


Bhetticld 

25, Hooth Mtrect, Mai daster 
HR, Paaton Street, Acovinston 
Btocktar ose 'Tos 

ND, Quem Victoria Strat, ba 
Riwuinghamn 

tears Park, Gelasjew 


Thatley, Vorkel re 
haeter 
Caatle bron Works, (ridin 
Cleckheaton, Yorkshire 
Manor Jes, Laeds 
Bly cle, tsouay Alana hewter 

Allan Dromworks, Ala vibeets 
palturt Rolling Mill, Mauchester 
Mudie, Manchester 

er a 

142, Boundary 4), Liverpool 
Derwent Pourlry, Birmingham 
Hunalet, rear Lec 





ee it RO 





= 
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Pulleys (Wrought Iron). 


Ragahaw, J., & Sou us w% 
Crumley, Gi... : 8 


Hall, J. & 

HWudawell, Clark & c De 
Maskie, J. «& Re & Co 

he, TC. RK : ‘3 
Mekering, Ith, ve re 
Reling lrouworkea Cu, Sta, 


Rat ley 

Albion Machine Warke, Cleoi- 
Voewetenns 

lvartford Lronworka, Kent 

Iiailwav Fouwiry, Lesda 

Merks liunworks, Reusing 

3%, Queen Vieturia Mtreet, WC, 

Mtorkton an Tees 

Heading 


Pans and Pumping pataets 


Alien, Wo. aA 
Crserin, dol oe ons 
Carrivk A Wanidle ee te 
Hele eat A.A bu, 

Clay Crosad'o A 
Coalhirookdale (., Dravited 
Cochrane, dau, ira a 
Coles, WJ, .. es : 
Daglish, Ho & Ou... , 
Drysdnie 4 ¢u. oe os ot 


vans, Jon, & Sony ee 
Fairburn & Hall ,, be 
Fieldhnugy & Plate Ae . 
Grange fron Cou, Limited A 
Hata, Marat Wilson 
Harmon, Wha . ve 
Harvey, Mabert, & Ou, |, 
Hath, Davis & Oo 


Hett, «. Le 
Waster & Kugliah | i 
fale (, & Cu, 


Le Grand & Bitelid 

Looutdads, Ehren, 

Darwie Renvgiemen lag Cs ' ltd The 
Mather & Pintt o ; : 
MeCulloch, Te, & mats 

Nill, Wo, A BUN. ‘ 


New, D., & Co ie 2 ' 
Okex, JUL, 5 Z 
(wenn, Ra, . ue 
Hearn, Frank, & 
Piggott Them, A Ca . 
Pulsaaietanr ni teratiK Co, Lad, 
Atautaretwittonn, Laie . an 
Veurmtaors, Pietot, 4 Co, 
Ravile Mtrect Hevantry cad fa 
giheeriay Co, Lltaitedt,. 
Reliy, Mansaenthiad A Co, 
Bhauka, Alexander, & aon 
Mitgwon A ('r, ia . 
Mlananh, J... 
Stothert Hitt, Liinited 
Tatipeven Lbanitesd 33 
Taylor A Challen .. 
Tweldell, HE, 
Tvie, Wiad. 
Woemtinghowune Mreke | 
Wilnon, Alea, Ado 


- 


vag Letil = 


Wileoty, Jerbver it, &lu 
Woul, H, rr. 


Pumrgon (Cemtrifvssels. 
Allen, WOOL, & Go, 
Drryrclile & Ga, 


Bevin, T., a Rone, 
VWaithern, "Dave's a4 


thetic. ke 
Luw ait Dorigisneae Lng Co dated The 
Naw, lb, & Co, a ‘ ‘ 


wenn, La 2 0) 

fustan, Proete Aba, 7 
Ritipeo A Co, we ’ 
Tauyyes Limited, 


Pumps (Denke}). 


Cuma, dol. ' . 
Chopling Alen ®t oa. we 


Coaruokdale Ca,, 
Crm paringne, Sarde 

C telen, Nod 
Hatin, W 
Mather lavey & Oo 

Hatta ooo, 

Lanidvn Brothers, ‘ 
Lawes Kaginwertag da. Led. Th 


Linuted 


Nuw, re fi Co, mt 
Okes, J fm is oe F 
(wor, a ‘& Co... ' 
iuyer, 1 AC, 


Mtaanduati, J, ra 
Titiygyen Ddattent A 
Wilacu, Alex., & Cu, 


Wilkon, Tobn ib, &@ (a 


Railways Aments. 
Oldbaws Bietheras 


Vouk Street, Lambeth, RB. 
Wd Flelit Rd, honworks,Malturd 
ty stew 
Ge liwiew 
Clay Cro, neat Chaatertleld 
' oalhroukdale, Shropeuine 
Batcdievet 
Ruiner Street, 4b, 
St. Heletin, Lassen ee 
Bon Accord Binnie Wort, 
Cilaagow 
Wolverhampton 
tH, Royal Baglienge, Man: henter 
(iloucester 
Durham 
Balwtey 
Mrwlfore 
Mark Grove Lronworks, Glasgow 
ye 
He Vole Fangnelty, Bas 
fhiw J: me ca 
ss, sonthiwurk Atma. & B, 
100, Minlill Mow, BC, 
Tits well treet Camp ow 
Wliitehaven 
Mantas Voemmders 
Kia vrheck 
st Helen's 
Geehhe 
Ts Davoradine (hiatleens, BOL 
3, Quoc Victuria etrert, 16.6, 
Ww hitefrire M(teat, Foo, 
Muanchevter 
Bartestessedante 
Nine Bltas, SW, 
maytior Moa, Leela 
Sheust Trouwarksa, ) cde 


Slethold 

, Queen Vietara strat, KC 

Jens frunworka, Arbioath 

Mauice, Londen 

M0, Southwath Bridges hl, AK 

tht hi 

Cornwall Works, Tiriningtaus 

Wittatighanus 

14, Delshay Street, & W 

BA Vyas Whiaterron bt, Bod 

Vick Mos, Kiay a Ot N 

Noanxdeatl Ironwork!, W eblider 
woth Koad, 8.W. 

Sagahlasids, Laverpool 

Nilford, Manchester 


Jou ton, Lame 


York Mt. Works, Ltt nrth, MI. 

Hem  Accoml Fagiae Works 
QQ) age 

Woalsertannyeteat 

Taeend « 

Hilae 

Wilurten ven 

15, Ue otenaite (Lai tern, 

Whitetriuirs street, b,c. 

Joitir oly 

Bunk oo, London 

(orrew all Warhs, Burton 


idtehl Ra dranwerks, Slbord 
(ranston Hill Biyine Works, 
Sy laeagew 
Cragl lures bdiale, Steathaciterace 
Jiersdaawed, No 
4H, Silinaherat., Mouth wiek, 22, 
(nee VMourk«, Bradford 
View aby 
Coveutry 
othwell Mtrort, Glaow 
Wihartertas oa 
VS, Devonshire Charmer, BC, 
AH, Queen Vietnie Biot, BAG 
Whitefriays Street, Bo 
Stavk Carnet Tam 
20, Meaurthwark Mridjr hal, 4B 
Conmwall Worka, Hu uasfighatn 
Vataahall Lronworke, Wiaucte 
worth Ren! A.W. 
salah ta, L Verpuel 


LD Guana ret We 


Htadlway and Contractors I" fiat, 


Awkpucnt His A Walwon, Ted, 
Brows, Bayley, Dison a Co 
Chaplin, Ales 8 Co 


Thar thagten Steel & fron Co, fetal 
Decwtrville, Alte 


Iiek, Kerr & Cn. . on ; 

Goud Ii, daw AO 

Haaltleldl « tee Fond Co, 

Hartley & Atnuua Ibuthers , 

Hialnon, i. ‘ 

Dannon, Ran & Ou, 

Imex Fouutry, & ES v 

Ranmotaes & Papier ‘ 
Thenmen & beownliug 


Winal, a, oe ve 


Railwuss (Portable), 
Tagrall, W. di, 
Vaqams tile, Aine 


Duh, Kerr & Co, 

Hartley & Avnuttys Brothe 
Kerr, Atiurt ACH, ‘ 
Woud, | os a ve 


Blath WBesede rs, 
Bodmer & Junesn.. A 


Beth Lifvers, 


De Lerpua & Co., Uarnestesl 


Rtalin (ieel or Fron). 


Askbiain Brow, A Wilson, 4 td .. 
Pauytsar, My A MI, 

itawts, Haves , Hixon, &C% uy, hd 
Darlitartain Hteal A Lron Cy , ita. 


Hartley & Arnau, Brothers ., 
Stee! Co. af Beotlad, Lintted.. 
WentCunlan land ron & Stoel (0. 
Reducing Valven. 
Hanson, Win, aa Pan ‘ 


dic tthe dal 
Prat Melt 

Cameo Md dapat Wa rin 

Cabs 


4 Veetarus 80, We cnet, 


nw r) 

Petit-dborry (mee at eee, 
Fratce 

101, Leuleohall street Po 

Ardrossan, N,H 

Albers Litt, Sbefticd 

Btokewn Trent 

Cubdupearie Fouadiy, ott deals 


Var ihaaton 

Newport, Monmonthatare 

fy Woehaabraten ¢ bieuateern 3s Ww, 
o Poly Ht, Wostuvuster, 


N 
Tre Ttonvorky, Sf ddleabuo. 
wit Tees 


Stortliorel 
Perlt Bewis 
Puan 

VA, Daswtettield greet BO. 

Btuke-wn Prenat 

SO, Bachtersauy, Be 

‘does Tranwushe, SMiddleabey - 
tim Trae 


(one ct Oise) 


Tapas ond tise, Landen, 8.0 
Mar tity 


Sheth 

QR Mary Gate, Pyetiy 

Sheftlelad 

By Victoria nt, Wertman, 
Ww 

Aiohke on Trent 

Case 


Workington, (abe elated 


quel oo Woke, Piadford 


Refrigerating Muchinory. 


Copuland, J., & Co, " . 
Douglas & Grane ., ws aa 


‘ Hall, 2. & E, or 


Dhol a Lavan, lange w 


DPunnikier Fouwdry, irk. 
valdy, N 


Thactiord trauwetks, Kat 


i a‘ 


‘, 4 
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we ee mene: ree femmes 





meee 


Rice Drewing Machinery. 


¢ opeland, J, & Co, ve te 
Dough & Grant... ie - 
Hunter & Mang lish om ee ae 
Jandale, Inui ., a) ar 
Norman, Johny, &Uoa  .. 


ee 


Dehida’s Lonn, Qlaagow 
Kirkenlily, N.B. 


Row, K 
Kirkealdy, N.RB, 
Keppochill Ragine Worka, 


Cilnagerw 


BRA VCO her-( Mee Bolts, Rivets, de.) 


Rivetting Machines, 
Antlerson & Gallwey 


Harr ee 
De cm * ico. Limited’ . 
Dryada & Cu, i eo oe 


Fielding & Piatt .. *% 
Cilmer, W. F&C, as 
Harvey, Robert, & Co 
Apenunaate c (Wo. ae an 


New, ft On oa. - ics 
Toeddelis i, HL 

Roek Drills 

Qlover & Holaon .. Ar 


Hartley & Arnos Brothers 
Jontan, TOR, dun, & Contents 


6, mee skinghamwn Btreet, Adelphi, 


a roydon Works, Manalet, Leeds 

Manchester 

Bon Acuord 
Cnsyow 

Clouoriter 

7 bef Newenatlo-on Tyne 
Park Grove Tron works, Qlaqow 

Maraay treat, Liverprnl 

18, Devonshire Chainbers, E.C, 

14, Dolulusy Street, 6. W, 


Knyine Works, 


At Jataen’s Ron, §.E, 
Htoke-on-Treat 
fe! Geweclureh Mt. BC. 


BRolituagw MAM e~-(Nee fron Stee? Works, Plant for.) 
Rolls (hilled and Grain). 


Perry, Thonits, & Mon 6. us 
Tinaloy, AREA ea oo ae 


Hightlehl Works, Bilston 
Qreat ridge, StaMfuntalitre 


Roofs (iron, Steel and Zine). 


sarc ery ayaa Carriage & fron 
mi ; 
Pe tiahge thonar tar A Uo. ' Limlted 
Drv tos, Bron, & Co, a i 


fiavien, M.H es 


Je Bergua, A c Oy Limited a 
Pixon, aw ve = 
Goolwin, das, & Co. An 
Hanna, Donald & Wim 

HA & Binith os oe 
Tans, (4, How & Cn, oo, is 


Jaca Foundry & Kaydinertnig Cu, 
Lowca a feast ay Co, Ltd, The 
Lynwht, Auiited oe ve 
Murewoul &(t, 4, " 


Morton, Franela & Uo, ., ar 
Walko: Uruthers .. us 


Rope Driving Gcar, 
Coodfollow & Matthowa.. AR 


Opeuslaw, Manchoater 
RalhiLonn Mace, W. 
Crown Lronworks, 

hampton 
Crange Koad, Werniondacy, 4, K, 
Manchester 
Winulan oan: Liverpool 

ee ae N. 

Painley, 

Tun, Atatfordshire 
Darlington 

Newport, Mommontiialine 
Whritehuay ean 
Ht Vincent Works, Briatul 
Woodford Tronworka, Soho, 

Rersogbeygtusia 
Naylorst. tronworks, Lis erp 
Wignn 


Wolver: 


Hye, never Manchester 


Ropen (Wire. jp—/vee Wire Koper.) 


Rusiles Iron, 


The Bower Marl MHuatlen i 
Go, Limiteat 4, ive : 


Sanitary il aol ae 


Poulton & Co, 
Wann, Chatien, & (i u, 


Shaufting. 


Ragahaw, A Bonn. 
Heonaminer, Henry, & Cn, Liniitedt 
Brown, Hayley, Piao & Co, 
Guanlfeltow & Matthowns .. 
Harper & ('o : 

Mick, Hargreny iw & cor 
Hiud, H, aun .. 
Karki! Forge (o, 7 
New, | 1, "1 é Cu tl on 
Taylor & Challon .. 
erent wie ‘ “ 
Yaten, Edda. . 


4 


Mhaigs WBaalldern. 


Aberora Shilpbsdlding €c ; 
Alley & Maclollan.. te ows 
Rom & Duncan. ee 
Biman, Wo & Co, . 
Yarrow 4 ('o, ee. 


‘ 


Wilde Vdven. 
Thi dk... o 


23, Queen Vietorin Street, BAC, 


Lawibeh, AK, 
(euaville Atveet, Wartaed sgh 


Batley, near Lagls 

Hhetteld 

Mheiield 

Hivile, near Manchester 

Albion dronworka, Abenteen 
Moho fronworka, Dalton 
Natthigham 

Laud 

1, Desonuhire Chanberd, WoC. 
Per went Komnedry, iret aed 
Qraat Hridge, Yorkshire 
MhenlWorkn, Hunatet Mil. Loos 


Alilwy Warks, Palaley, N18, 
(laagow 

Civatow 

Itenforw 

Tele af Dogs, Ie 


SAtares tC Marrow din et ase 


Hoda Water Machiners,. 


Marnett & Foster ve ve 


peed Endlentars. 
Helig, Konnenthal & Co. ve 


Talte & Carlin .. te oe 


dpringn. ‘i 
ftehotaon Mrothers & Co, Limited 


Ciaborn, Aamual, Alo, ve 


Halter, (wie, & Co, - 
Hyancer, Jo, A Rann a 


Hearne, 1. & Co, Limited 
Turton, Thos,, & Hotn 
deren WEimemsers, 


Booth, Gea & Co ,, 
Cochrane, dobo 
Tievia A Primi. 


Davy Mrothers, Fluttet.. 


Pravda, Bar daatel sg 4 


Harvey, ee ACW, 

Many, f AK . a ‘ 

Minggreve, oP A Yond 

Pollowk, Maciah, & WMauhuyate 

Kihiwarth & Ue 

Qavile Street Fowndiy atl 0 r 
ginporlug Cu, Limite . 

Thwsltes Heathers, . é 

Walker Brothers. : ; 

Walker, T., & Gu Pe 


Why, Eagle Wharf Rom, N. 


Ah, Queen Vietords Atised, 
6S, Quen Vietorie Street, fC, 


Ahittheial 

Shatthedd 

Waeat Brusawleh 

Newburn steel Works, 
enstle on Tyne 

Crowe Triworka, (laagow 

Aheat Works, dheftleld 


Naw. 


Hrlifns 

Narrhiewul 

Ktua Lronworks, Bangor Road, 
Lolth, NW, 

Hhvetfhelil 

U4, Fenchurch Rtreat, RC 

Park Grove frniworks, Glisow 

Manohoater 

Helton 

RAhottlaatone, bison 

Mowerls ridge, Vorkalsle¢ 


Nhefioll 

Valle Teonworlts, Hradforad 
Vageth i tronworka, Wigan 
Lives 


ee ee 


Atenm Traps. 


Hanson, W. o Ai 
Lancaster & Tonge. ; os Pe 
Vaughan & Hon. Se os 


teaming Machines, 
Sinith & Johnstun.. a ee 


Steel Makers. 


Askhamn Brow, & Wilaon, Ltd. .. 
Beantiuiore, lLa@ Ww. at 
Henaeinet, H,, & Go., Limited an 
Bolton iron & Steel Co, ae ee 
Hrown, Bayley, Dixon & Co, .. 
Nadfleld'n Steel Foundry Co... 
Howell & Gu. 

Ibbotson ros., & Co, Liniteat,. 
demsop, W., & Hira I Limited. 

Lande Hienons Mtoe Co,, Jal, 
Leeda Forge Co, os 8 oe 
Maralen, Francia ,, ie as 
Oaborn, H., & Uo. oe 

Stasiners Clise's Ateal Co, . 
Htael Co, of Heotiand, The it 
Tangyes Limited 4. " oe 
Turtan, T,, & Rona 

Wont  Cniberland Iron 


and 
Bteel Co, ., ‘a - ais 





__ ENGINEERING. 


ease 


Quebes Wurka, Bradford 
Pendiston, Manchester 
Weat (orton, Manchester 


Paisley Rand, (Haagow 


Bheftlald 

Parkhead Ironworks, Ginsgow 
Rhaftield 

Holtou 

Sheffield 

Atleruliffe, Sheffield 

Rhattald 

Mhefilelu 

Sheffield 

Lee Bout) Walon 


Leels 

Blavonia Works, Blefiteld 
Hhatteld 

Wolsinghan, near Dariliyston 
1M, oe Street, Qlaagow 
Cornwall Works, Birniiaghen 
Sheaf Works, Sheffield 


Workington, Cumberland 


Steel and Iron Works (Pint for).—/seo fron and 


Steel Works, } 


Mtecring Gear. 


Doukin & Nichol .. oo 
(ratio Iron Qo,, Limited ee 
Lynn, John, & Co, as es 


Tule My & Cu, 4. ae ne 


alt, Ua, ae ae ss 
“ie Moll, J. ie A & Co. at ua 
Stokers (Mechanicnl), 
Kray, Conrul on 
Horigkinson & Cu,, Hauntie si 
Vroctor, J... as a 


Alone Breakers, 


Haxter, W. HE, 4 Co. 

Choalwin, Tun, & &Un 0. 

Muvile Ateant Koundry & Kn 
ginoortuy Co, Linritent re 


Nawenstle-on Tyne 

Durham 

Suncderlsarel 

Lavenfint Works, Dunarton 
Hpringhil!, Asiraityglonn 
Sandhilla, Dv arpuol 


11, Queen Victorin Blreet, KC, 
Manchester 
Burnley, Lancashire 


Albion Street, Jats 
Motherwell, naar Glasgow 


Sheflela 


Bione Dressing Machinery. 


Tarpet & Co, <a i 
Nurman, John, & Go ae 


Weatern & Co, as is oe 


sugar Machinery. 


Aithen, MaNell & Co, ate 
iv layton, Howlet( & Vanolins a 
Copeland, J, & Co, P + 
Harvey, Robart, &('o,.. i 
Landale, damien ., ne 
Manlove, Alliott, Fryer & Co, ae 
Norman, Jala, & Uo. i 


Piggott, T.. & Co, ., ae i 
Struthers a (ou, os is 


Surface Plates. 


Oke, TOR, sie “ se 
Rivloastn, dh, & Co, Ls ee 


Tanka. 


Hollamy, John... s 
Copeland, J...& Co, a 
Dinvies Reva. & Co, os mt 


Hanus, Trond & Wileon “4 
MoCubloeh, T, A Mona... on) 
Mourewooal& Uo. ve e 
Norman, Jol, & C ‘ ar 


Bevmeaeem seed Carriers. 


Heopliin & Gale, Liniitent ae 
Melitoalb, Peter, & Nos , 
Norris, Mo, & Cn, es a 
Webb & Ron ae o 
White, John, § Kown va 
“ icovk, Mork. an " 


Alldon tronworks, Aberdeen 

mepinenill Eugine Works, 
Celinyow 

Chiuldaten Works, Derby 


Halon Htreet, Govin, Cagow 

Harrow Rond, W 

Dobbie's Lown, Ginga 

Park Grove Lronworks, (Haggow 

Kirkealdy, N.US. 

Nottiughian 

Keppoohill Works, 
A Lvyuw 

Springhill, Biradoghan 

16, Mucha Bt, Claagow 


Knyine 


SH, Queen Victoria Strat, 10, 
Alluntic Works, Hrondhenth, 
lhoar Manchester 


Byny Street, MUlwall, BK, 

Ldodobole’n Sain, (laacow 

frown hhouworks, = Wolver- 
hampton 

Paisley, NK, 

Kilusarnock 

Soho, Wravdnghan 

Keppoohhll — Kaghie 
(anyaw 


Warka, 


Long Lane, Southwark, & FB, 
12H, Ktouk well Bf, CGlaggow 
High Atrowt, Aluatwell, i. 
Rtawtarket. 

Bingley, Vorkulitve 

Rowerby Halide 


Ton Dressing Machinery, 


Copebind, 1, & Co : 
Matehadl, Sone & Cu, Linlted,, 


Doblae’s Loan, Qlaagow 
Cainshorough 


Telegraphs (Engine und Steering). 


Chadburn & Bon. ne a 


Taw Street, Liverpyul 


Telegraph Wire and Cables. 


(lover, WPA Co oh an 


Timber Merclianta, 
Keon, ot. we v6 . ' 


Wh, Booth Street, Mace lieates 


Hd, Waterloo Bridge Rand, 8.6, 


Tools (Hand and Moaall). 


Hertford, 1,, & Honus ; ae 
(hist wlan, ‘thos oa As a 
ih inurehall, , 

Ibbotaan fedien ‘ a, Jolaaltesd 
Jawitt, Phas, & Roti, 

law, Howl, Want Howl 
Net(lefolla, Giratteld ee a 
Richards, George, & Coo, <s 
Selig, Hotinenttiae & uo. 


Ahirlaw, A&M. \ a 
Sinith & Coventry. . ae xs 
Widdowson, J, He. i 


Lion Works, She felt 

dat, Thraslal At, Biraadadan 

21, Cross Street, Finshury, KC, 

MheMell 

Shotheld 

Tipton 

Birnaleghans 

14, City Mond, Mancheater 

AD, Ques Vietorin Street, HC 

Huftolk Works, Hicninglinse 

Urilewl! Lae, Balfond, Man. 
vheater 

Ordeal Lane, Manchester 
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Torpedo Boats. 
th eet yw Co Fe Chetek, W, 
platy I, 50. 08 oe ts} 
Yarrow & Co. oe a oe lale of Dogs, E. 


Tramways and Tramway Plant. 


Aaskharn Bros. & Wilson, Ltd... Sheffield 
Carrington, W. T, H. (Wire) .. 8 & 11, Fenchurch aclu hi C. 


Dick, Kerr & Wo... re (1) Lemlenhall atreet, ¥ 
Hultleld's Hteel Foundry Co. .. Atterolitfo, Sheffield 
erties & Aruvux Brothers .. Ntokeon-Tront 
Karr, Btuart & Cou, ee W, Bucklersury, B.C, 
Savile Street st a Bn 
gineering Co,, Limi ». Bhefflel! 


Tube Clenners, 
Bonz, Wo uke 29, Wat Paitin Dock Rol 
Tubes (Bram). 


Birmingham areal fe Mata! (lo. 
Munts's Metal Cu., Limited =... 


Wirniits 
Troneh 


ham ; 
‘alle, nv. Birralogham 


Tubes (Iron and Steel). 


Alrd, Ton, ‘ 
Hirmingham Battery & Metal Cu. 
Caledouian Tube Co, ae Ae 
Crelenda Cold-Drawn Seamless 

Mtael Tube Co, The .. te 
Donald, J., & Bon ,. - es 


Vipton, Atatturdahire 
Birmingham 
Conthridge, taur Glasgow 


Jantsans Street, Brminghan 
42, Crulngnn Stree(, Glaaqgow 


Kuli, J., & Hons .. ss a Clyduadale Tule Works, Ruth. 
erglen, near CUivyw 
Farmer, Jos,, & Rona Halford 


Galloway, W. &J., &Monn. 
Hiltick @ Hildick Bs ae 
Howell & Co. <a 


Manchester 
Tube Works, Wale! 
Brovk Atel Works, Hhefleld 


Lewis, K., & Kona .. A ve) Walverhainypton 
pos & Lieyd —.. ' Birndnghamn 
Marshall, J., & Bona Qhisyow 


Russell, Jax, & Hons % - Grown ‘Tube Warksa, Wednes- 


Skidmore, H. P, .. “i aa 


bury 
Nethurton, near Dilley 


Spencer, John we Pi +» Wednesbury 
Mponoer, J. E. & 8. es 9, Queen Ktroat Hliwe, Camon 
” trom, KAU. 


Clyde Thies ba, Coatbridge 
Coatbridge, Nu 
Iekiield ‘ort ltd. Biruuingham 


Blewart, A. ad, .. te re 
Bun ‘Tube ('e, ar F 
Weldless Rtval Tube Co. ‘i 


Tube Expanders. 


Drow & Lawaon (' pmonnlh Tool Works, Glia 
Wa, Penchurel: Street, KC, 

LN Kt, Mary Axa, KC. 

8), Queen Victor St. B.C. 
Kiuning fark, Gla 


Tnudgeun, HRialat, .. oe i) 
ith, dames, & Co. ee . 
Holig, Sonnenthal & Co, .. 
Thonwon, Wm... in ae 


Tube Muking Machinery, 
Former, Jaa, & Bons... Baltul, Manchester 


Tube Wollk 


falor, C., & Co. ve a 
Le Grand & Butelitt ie . 


88, Routhwark Street, N12 
100, Bunhill Mow, B.C, 


Turbines. 


Jioukin, B, & On. ie 
Hanna, Donald & Wilnun «i 
Hett, ('. L. ‘ on eo . 
Kin, HI, Hi, fa 
MeKanale, Thos, & ‘Moun, Lal. 
Atothart & Pitt, Lituitesl,. ‘ 


Barmondaay, 8.4, 

Paisley, NvB, 

Ancholaw Foundry, Brigg 
Rirond, Gloucesterhine 
16, Holborn Vieduet, KG, 
Bath 


Turnstiles. 


Toler, C, & Uo. i ite 


44, Mouthwark Alreet, AE, 
Le Grand & Butellit a a 


10, Bunhill Row, KC, 


Tuyeres, 

Nowlove, KR. & Co, (Water)... Nuttlughan 
Ty ren (iailwity). 

Bewener, H.. & Co, Diinited 2.0 Sheffield 


Beown, Dalley, Dixon, &'o, 4. Mheetibatdl 
Laudure Rienena- Bteel Cu, Ltti Landere, South Wale 
Lala Forge Co 1. oo » Leas 


Valacrs, Engincering, 


Kitk, W., Proicn & Goulty re G2, Queen Victoria Riracl, B.C, 


Valves (Gas, Water, dc.) 


Alley & Mulellen . ‘“ v Clasgow 

Deunis, T, H. a4, & Co, 7 Choliaafonl 

Dewrance, J., & Cn, oe . 14, Creat Dover Street, 8.8. 
Donkin, B,, & Ca. ai ee Werimondery, KK, 


Dunes Brothers ., A . Se, Queen Vivtoria Mtreet, At 
Hanna, Donald & Wilson 1 Pabdey, Nw 

Hanson, Wu, e) Quelee Wurks, Bradfoed 
Hartley & Suuden, i {intent Halifan 


How, Landon, EB. 
Whitetciare Atreet, BC, 
940), Bow Romi, #. 

Payotield Ironworks, Wigan 
Bilforel Megarechoeamtary 


Hiuster & Bugiiah,. Pe ve 
Owens, 8,4 Cu, .. i as 
Rhodes, ho. 4 ai ne 
Walker, ros, Me ia - 
Woail, IL., «& Cu, oe ot oe 


Valves, Sufety. 


Adams, Thon, (Kxocuturs of) 
Turnhwll, Alex., & Cy, 


West Gorton, Mane buster 
Colinas 


Ventilators, 


Boyle, KA Bono. (id, Hulborn Viwbaed, B.C, 


Vicen, 


Maclrait, Wo M... ‘ Shauf Talat Works, Stattletadl 


Vuleaqnite. 


Winter, ae aa e a 1u8, Taiulon Wall, BC. 


ot ao ONT: 


Sate A Rate PN te repepem tn ome einn | hmmm eT ee 








_ [Ave. 22, 1884. _ 


et fw meme 





Wagen (Rallway) Baliders. 
serch ve Hallway Carriage & Iron 


non Limited on ne 
H,W.G. 


a Rosine Car Works, Lat Lad, 


Met litan Rallwa 
& Wagon Co., srt i ica 


Midland Railway Carriage and. 


Wagon Co.,, Limited 
Wagons (Tip). 
Deonuville, Aind .. ca 
Dick, Kerr & Co, .. os 


Hartley & aaa Brothers 
Hudson, RK. . F ‘ 


Water Closets. 
Winn, Charles, & Cou... 


Water Moters. 


Creat Manchester 
Loughborough 

Baltley Works, Birminghan 
Abbey Works, Shrewabury: 


A Petit Bourg (Belne ef Oise), 
TALICY 
101, Lewlenhall Street, ELC, 


Aloke-on-Trent 
({ldersomne Foundry, neat Leeds 


Granville Street, Blriningluans 


Manchester Water MetarQo., Ltd, Tipping Strat, Ardwick, Man- 
chester 


Water Purlfylug Apparatus. 


forter, Juhin Hendarson,, 


Water Wheels 


Aitken, MaNell & Co. .. 
Houley Brothers & Co, ,, 
Copaland, J., & Co, ca 
Hett, GC. L. .. “ ne 
Klug, H, aq, H. um ve 
Norman, John, Uo, .. 


Stothert & Pitt, Linsdted,, 
Weighing Machines. 


East Ferry Rul Kugingeriug 


Works Go, Limited —.. 
Hotiznon & Htend . 
Inneon, Chas., Runs ‘ 0. me 
Poulay, Hanry, &Bon.. 
Malter, (d.,@¢'o .. ie 
Seott, Jos, & Son ., ar 


Well Engineers. 


Inter, C1, & Co. ae 
Le Urata! & Sutelitr et 


Wheels (Genured), 


Haallny Brothera& Co, ,, 
Buckley & Taylor ., es 
Fawcett, Thumas C. ie 
Forsyth, Miller & Co ,, 
(oodfellow & Matthews . 
Hiitield's Steel Foundry Co, 
Harper & Uo, ste 
Hawthorn, k.&W. | 
Hint, H., & Son ., fr 
Jackwen, HR, Un. 


Manlove, ae Fryer, & Cn, 
MeOwlleh, 'l., & Mona, 


Muagrive, J., « Bons, Limited. . 


Urmerul, Qrierun & Cu, 
Relehiwald, ar on oo 
Rowlandson, W ; 

Minith, Partrey & Hits hinge 


ts 


oe 


on 


Alaffordshir Wheal & Arty Co, 


Tinsloy, Kita om ve 


Wheels (Rallway). 


Ashbury Rallway Carriage sud 


Tron (u., Llnalted 


Metropolitan Jisilway Carriage 


mal Wagon Co ,, 


Midtand "Ritway Carriage and 


Wagon Co,, Limited ,, 


Staffordshire met & Axle Cn, 


Litatted .. oe 


’ 


1&2, Tudor Street, B.C. 


Holen street, Govan, Cinsgow 
Kxeter 
Dobhie's Loan, Qhagnw 


Br 
Mtroud, Gloucestershire 
Keppochill = Kayine 


(inayow 
Bath 


Wurks, 


Millwall, Es. 
Regent ave Manelinater 
Darlt 

Albion Foundey, Liveryaul 
West Bromwich 
10, Tibb Lane, 


‘Tom treet, 
‘Manchester 


AH, Southwark St., London, &.f, 
100, Buuhilll Row, Iu. 


Lxatur 

Cnetle lLronworks, Oldhat 

Manor Rowl, Leeds 

Mile Bnd, Glaegew 

Hyde, near Mauchester 

Atteroliffe, RBhettelil 

Albton Ironworks, Abontecn 

Newenstle-on-Ty ue 

Netelrop doen 

Malford Rolling Pills, 
chester 

Notthugliate 

Kilmarnock 

Bolton 

Huline, Manchester 

Naweastia-on-Ty tin 

Mitt, Moundary #t., Liverpool 

Bucklagham Palawe hal. &.W. 

Kpriaghitt, Bivsabagtiayas 

(iret idee, Stafforushtis 


Mat. 


Opuinhkaw, Manedosater 
Raltley, Abrsadinghan 
Abblay Works, Shrewaliuys 
Bpringhil, Mrminglam 


Wheels (Road) and Axles. 


Sinith, Parfrey & Witchings 


Whistles (igniul). 
Cran, J,, & Uo, a ae 


Buyklaghiaa Malawee itd a W 


Leith ‘ 


Winches, Mteam.—see Cranes), 


Wire and Wire Rope Makers 
Ulrminghans Hattery & Metal ¢'u. 


Bulliy ait & Co, os oe 
Orwlack, Qe, & Co, ¥f 
(Hover, W.'T., & Co. 

Warrington Wire Rue Co, 


Bi rnahughiaa 

72, Mark Liane, Londen, 1.4 
Wakefield 

26, Bouth Atvect, Maneheste: 
13, Gores Pings, Liverpou! 


Wire Making Machinery. 


Crossley, (eo. : me 
arwer, Jas, & Sous, 


Uleukheaton, Yorkshire 
Kalfurd, Manchester 


Wire Working Machinery, 


Farmer, Jns., & fons =, 


Wire Tramways. 
Carrlaytan, W,T. HL 


Ralfyrd, Manclsuater 


9&1), Fenehurch Avente, bd 


Wood Working Machine Makers. 


Currick & Uitelue .. 


Hindley, K, B, 

Mour'ahuall, Sul, & Wo, 
M'Dowall, dul, & pig oe 

paeank A, &k o. 


Limited ‘ 


Richanta, G., & ('o. 4 
Rating, Thos, * Heth, LIB 
Halve li. 

Watsuts, J,, & Hon. ’ 


Wostorm & Co. : a 
Worssaw, Aiwa Co, 


Waverley Engineering Wolo 
Kallubargh 

uurten, Dorset 

(inl borongh 

Julmatune, near Claagow 

Ntnnley Works, Chelneit 

Atlantic Waotha, Nrowdlienth 
near Manchester 

Rochdale 

Popham Street, Nutthug lata 

Wiltsruuck, NA, 

Chaadkdeslan "Waths, Derhy 

King’s Rol. Chelven, 4, W, 
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THE PROPOSED HARBOUR OF REFUGE 
AT PETERHEAD, 


THE sub-committee appointed to investigate tho 
question of ‘‘the moat suitable place for a harbour 
of refuge on the east const of dcotland to be con- 
structed by convicta” have recently issued their 
report, and it has been printed, along with the 
evidence, in the form of a Blue-book. he we men- 
tioned on a former occasion, this sub-committee 
consisted of Captain Sir Federic Evans, R.N., 
Lieut.-Col. P. Smith, R.E., and Captain Sir Georgo 
Narea, R.N. 

The Committeo on the Employment of Convict 
Labour, which sat in 1882, reported in favour of 
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on this subject in the article , Court does not seem to have exercised much of the 
ed to (March 9, 1883) we stated | judicial faculty of discrimination. Aa an example 
that in our opinion appearances were against Petor- | of the sort of 


evidence accepted, we may mention 


head, that it could not be called a good site per ae, | that the chairman asked one witness if it wero not 
but that of course it was quite possible there might truce that as many as 500 or 600 vessols have been 


not be a better, 
evidence taken b 


Now that we have read the acen in St. Margarot'’s Ho 
the sub-committee and con- answered ‘‘ Yea.” 


, and tha witness 
We wonder what the witness 


sidered: the grounds on which the report is based, , would havo replied if the words ‘‘for rofuge” and 
we must goa atep further and say that the only ' ‘‘ when” had been added to tho question. We 
point which is satisfactorily established, as yet, ia venture to state that 500 vessels, or oven 400, have 
that Peterhead is certainly not the place at which » : not been seen in St. Margaret's Hope for rofugo at 


large expenditure, such as is now proposed, should 


be made. : 


That the sub-committee have arrived at | 


one timo during the last ten years, and further that 
no one living is likely tu see even 300 again, 


Wa 


an opposite conclusion is perhaps not surprising, | had occasion (ENGINEERING, August 17, 1883) tu 
considering the erroneous opinions they seem | draw attention to a similar loose statement with 
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to hold and the sort of argument which 
they use in supporting their recom- 
mendations, Judging from the general 
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regard to Bridlington Bay accepted by the Convict 
Labour Committee. 
Even, however, if the sub-committee had ex- 


arate ae Na tone of the questions asked, from the | amined every possible place on tho const it must 

al remarks made by the chairman at Stone- | have come to an erroneous conclusion, simply 
haven, and from the way in which the — it acoms to have laid down a false axiom to 
Cairnbulg case was anuffed out (the Rev. start with, The report states that distinction must 
Mr. Macgregor has our sympathy as the be drawn between ‘‘ national” and ‘ local” harbours 
treatment, he received was hardly as of refuge, and then proceeds to argue that whilo 
courteous as it might have been), the | itis quite right that local” refuge harbours should 
sub-committee scems to have entirely | be in the bight of a bay, the exact reverse is 
misapprehended its instruction. It was 'the case with ‘‘national” harbours, which should 





the employment of ccnvicts in the conatruction of 
‘harbours of refuge, and Peterhead was the: only 
lace in Scotland referred to as a suitable site. 
ther places on the east coast north of the Firth of 
Forth claimed to bo heard, and, as we pointed out 
at the time (ENGINEERING, March 9, 1883), Peter- 
head might be the most suitable site, but it had not 
then been proved to be go, because no examination 
had been made into the merits of other places. 
These representations were followed by the appoint- 
ment of this sub-committee, and it also hus reported 
in favour of Peterhead, 


distinctly appointed to report on the ‘most 
suitable site, &c.,” and not merely,. as the chair 
inan at any. rate seems to have thought, to 
report which of certain submitted schemes might 
be the best. Sir F. Evans does not even scem to 
have thought it necessary to consider whether any 
of the suggested sites were suitable apart from the 
plans proposed ; and indeed the whole tenor of the 
proceedings almost leads one to think that the eub- 
committee had already made up its mind before com- 
mencing the inquiry. The evidence tendered seems 
to have been accepted without question, and the 


be on salient points sv as to be useful to ‘‘ pass- 
ing trade,” and aa ports of observation in time 
of war. This absurd distinction reminds us very 
forcibly of the equally nonsensical terms used by 
the Royal Commission of 1858-59, which divided 
harbours into ‘‘ refuge” and ‘‘life’ harbours (see 
ENGINEFRING, February 9, 1883). So far ss we 
could judge from the evidence, the Royal Com- 
mission wished to plump for Filey, but finding the 
evidence against this course, it introduced this 
curious distinction to enable it to make out a plausible 
case for its pet locality. Similarly now, as it appears 
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the wreck statistics are agninst Peterhead, this 
“national” and ‘ local” absurdity is introduced to 
cover the deficiencies of the Peterhead case. Even 
for military purposes it would be an errur to build 
a large harbour in such a situation, but at present 
it is only tho civil and commercial aspect of the 
Ee which is under review, so it suffices to say 
that if the proposed harbour is to be purely for 
military purposes, let it bo distinetly understood 
that it ia on this ground, and this ground only, that 
Peterhead is selected. 

The sub-committes maintain that a harbour on a 

Aalient point would be more useful to ‘ passing 
trade ’—what is this passing trade? Sir F, 
Evang and his colleagues seam to consider 
that a vessel bound on a Jong voyage is more 
precious than one which has only a few miles 
further to go ; tho safety of a vessel bound to the 
west const is of more importance than that of one 
hound to Dundee, although the average tunnage of 
the latter class of ship may be greater, and although 
the latter voyage is more doatructive to life. And 
bo it remarked that « harbour so situated that it 
would save nearly all vessels wrecked between 
Peterhead and Dundee, would also save a large 
nuinber of those wrecked north of Girdleness, but 
it is certuin that fow, if any, of the wrecks south of 
that point would he saved by a harbour at Peterhead. 
Tf * passing trade” means anything it must have somo 
reference to the mumber of vessels which pass any 
particular point within a reasonable distance, and 
we have no hesitation in saying that more ships 
puss, say, the Bell Rock than pass Petorhead. It 
1K, Of course, difficult to quota figures in aupport of 
either place, and the sul-connnittee contents itself 
with general abstracts of tonnage passing to various 
districts. Taking these tigures as they stand, how- 
ever, i appears only a small proportion of the tonnage 
which would bemore benetitted by a harbour of refuge 
on the point than by one more to leeward. No doubt 
it would take some vessels considerably out of their 
course to run down to# harbour somewhere be- 
tween Girdleness and the Tuy, but this ought to 
be w minor consideration ; conversely, how many 
vessels Of tho satreteh of coast named conld 
weather Girdloness in any storm from N,E, to 8.5. / 
If this proposed harbour of refuge is to be morely 
n convenience to vessels, pot a refuge in dire 
necessity —1f it is to be merely a port of call for 
the Orkney aud Shetland stemnors and Her 
Majesty's gunboats, cortainly Peterhead is the 
place to have it, as the Orkney steamer’ could 
not afford the time to run far to loeward and the 
gunboats would like a convenient port half way 
betweon Granton and Kirkwall, so that they may 
not have to remain a night at sea in rough weather. 
But if we are to havea harbour for saving lives and 
vessels from destruction, surely it ought to be where 
it, will save the groatest number, and the only way to 
determing that question is hy a reference to the 
wreck charts and returns, 

In deciding on the yeneral locality of any Jiu. 
bour of refuye, the wreck statistics ought to be the 
ruling consideration, making due allowance of course 
for the direction of the prevailing winds, Whether 
or not vessels are ‘ passing” or merely “local” 
traders, does not, Bo fur as we can see, affect the 
question ; vessels presumably do not get into the 
neighbourhood of a lee shore in a gale if they can 
help it, wauda harbour near where most wrecks occur 
is the harbour that would save moat lives and pro- 
perty. Lf there are other reasons againat the moat 
celtral poiut it is better to have a harbour to lee- 
ward than one to windward, In the case now 
before us, those considerations clearly indicate that 
the first harbour of refuge on the east coast. of 
Scotland ought to he south of the Girdleness. And 
it ia hardly correct. to speak of this stretch of coast 
usa the bight of a bay, because, as a glance at the 
map will show, the bay is so large and this side of 
it is so atvaight that in many winds vessels which 
night miss the harbour would still have a chance of 
making the Forth or Tay. 

Ft must not be supposed that in opposing, as we 
do, the scheme now proposed for Peterhead we are 
actuated by any desire to prevent Scotland having 
her share of the benotita arising out of the recom- 
mendations of the Convict Labour Committee, nor 
have we a predilection iu favour of any other site, 
but a careful atudy of the whole subject has forced 
us to form a strong and definite opinion on this 
matter. We believe that the formation of the large 
harbour now proposed at Peterhead would prove to 
be one of the worat things possible for the east 
const of Scotland, more particularly if it be made 
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after the design submitted to the sub-committee. 
In the first place it is not, as already pointed out, 
the right place to save lives and vessela from de- 
struction ; in the second place it ia a bad site (i.e; 
an expensive one) from an engineering point o 
view ; and in the third place so much money will 
be swallowed up that other places will for years 
stand a poor chance of getting assistance from the 
ey ene funds, either in tho form of grant or loan, 

ven if the works at Peterhead promise to be 
successful, all other and minor attempts at improve- 
mont will be met with the reply that the Govern- 
ment are building a large harbour at Peterhead at 
a cost of more than half a million, and Scotland has 
got enough money for the present; and if the 
works fail, as they will fail, if carried out as pro- 
posed, it will be so much the worse. The attempt 
toy carry out a somewhat similar scheme in Wick 
Bay has dune more to check harbour extension than 
any other circumstance of the last twenty yoars, 
and we du not for a moment believe that this was 
such an exceptional case that it is impossible for 
the disaster to be reproduced. 

After all there can be little doubt that the view 
held by Mr. Abernethy ia the only sound one ; 
these large ‘ national” harbours are a gross mistake 
as wrule, and the country has fooled away enough 
money over them to have made half a dozen har- 
hours of refuge of the class that is really wanted. 
The cost of the works now proposed at Peterhead 
is catimated at about half a million; estimates are 
ulways exceeded, and us thia seems to bo a ver 
sanguine one, let us say the works will coat 700,0001. 
before they are finished. Instead of spending that 
700, 0001, at one harbour, let it be distributed over 
three or four on the east coast of Scotland, and far 
more refuge accommodation would be provided than 
is proposed at Peterhead ; and, of course, not being 
concentrated at one point, tho refuge would bo of 
immensely greater value for saving lives and vessels. 
The class of ship which requires refuge now-a-days 
on tho east coast is very small and does not need 
deep water. Even supposing that the harbour now 
proposed at Peterhead could have saved every 
vessel which has hven wrecked during the last 
twulve years between Fifeness and Dunnet Hoad 
(us w inatter of fact, it could have saved a very 
minal) proportion of them), what does it all amount 
to? According to the return published with the 
report, 40 vessels of more than 3800 tons, and 18 
of these vessels over 600 tons, ‘To provide ayainst an 
average of four wrecks per annum of ovor 300 tons 
wo are asked to construct w harbour having a depth 
of 48 ft, at low water along nearly the whole length 
of its piors, Why tho thing is preposterous ; a harbour 
having alimited area of 6 or 54 fathoms of water at 
its deepest part would shelter every one of the 
forty-nine, and cost leas than half the money, and 
it is not necessary to provide shelter for a larger 
class of vessel because the experience of the last 
twelve years has shown that wither such a class of 
vessel doos not exist off the Scotch coust, or that if 
it is there the ships aro well able to stand the 
weather. That the average of the last twelve years is 
not likely to be exceeded in the future is quite certuin, 
hocausy sailing vessulsa—othor than fishing craft— 
wre rapidly disappearing. This is a fact which Sir 
Frederic Evans suems vory loth to believe, but it 
is a fact nevertheless, and Sir Frederic may us well 
make up his mind to it, The old stage-cuach drivers 
would not believe that now-fangled railways and 
the steam horse would ever succeed in driving 
them off the road, but coaches have gone as sailing 
vessela will go; and in « cumparatively few years 
the yacht clubs will keep greon the memory of old 
nuutical duys, even as the four-in-hand and cvach- 
ing clubs prevont us furgetting that it once tuok a 
whole day to travel from London tv Bath. 

The decrease in sailing tonnage entering and 
clearing at all porta on the east coast between the 
Huinber and Peterhoad during the last eight years 
has been 27 percent. ; during the same period the 
incrouse in steam tonnage has been 70 per cent. 
At some ports, such as Grimaby and Scarborough, 
thore has been no decrease or even a slight increase 
in the sailing veasela, because at these ports the 
bulk of the trade is in fishing, and fishing vessels 
are on the increase. If this class of vessel were 
deducted from the returns—they do not require 
8 fathoms at low water —the decrease in sailing ton- 

e would be much more marked. 

tuum vessels do not appear to require harbours 
of refuge. Taking the section of coast before 
mentpned—fram Fifeness to Dunnet Head—there 
seem, according tu the return quuted, tc: have been 
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only six steamers of over 100 tons wrecked 
in tho lust twelve years; and of these 81x, 
one was wrecked through carelessness and one was 
a simple case of stranding inside a harbour. Are 





f| we to spend at least half (probably three-quarters) 


of a million and provide eight fathoms at low water 
to save four steamships in twelve years, the largeat 
of which would not draw more than about 20 ft. or 
22 ft. of water? We have not referred to the 
amaller class of vessel, because there is no doubt that 
for vessels up to 300 tons a harbour of refuge is 
much required at Peterhead, as indeed at several 
other points of the Scotch coast; what we proteat 
against is the useleas expenditure involved in inclos- 
ing eight fathoms at low water. . 
ecfecring tu some vf our former remarks on this 
branch of the question, the engineer to the Peter- 


head scheme, Mr. Stevenson, attempts to justify 


the extension of the piers into deep water on the 
round that if silting takes place they can afford tu 
fae some depth, The argument is hardly worthy 
of any enginver and requires nu comment. Besides, 
Mr, Stevenson does not expect there would be any 
a at Poterhead, and in this we agree wit 
tim. 

Turning now to the more strictly ongineering 
aspect of the Peterliead scheme, we notice that Mr, 
Stevenson, who appears to have been the designer 
of the plan published in Enurtnerxina of August 
17, 1883, has amended his views, taking the piers 
further seaward and increasing the estimate. We 
now give a copy of the new plan, together with the 
section of the pier proposed, and it will be seen 
that it consists of a rubble base covered with largo 
concrete blucka, pierre perdu, up tua little above 
low water, where a level base is made of concrete 
in bags and the superstructure carried up in mono- 
lith, That this section will stand the sea at Peter- 
head wo do not believe, and if Mr. Stevenson is 
entrusted with the work and carries it out according 
tv the plan and section submitted, he will certain] 
add to his already large stock of experience, Eng)- 
neers are apposed to learn more from their failures 
than from their successes, and as Sir F, Evans re- 
marked, Mr. Stevonson has a large experience. 
The sub-committee prossed Mr, Stevenson rather 
closely on the subject of his proposed rubble foun- 
dation, and particular referonce was made to Wick. 
Mr, Stevenson does not believe that the rubble 
base was disturbed at Wick to a greater depth than 
18 ft., and wt another place hu says Wick 18 so ex- 
ceptional a case that he dues not know what to say 
wbout the sea there. We understand the super- 
structure at Wick was pretty woll all washed away, 
and consequently the sea passed clean over the 
rubble base ; had the superstructure not been 
washed away 60 soon there is little doubt that the 
rubble base would havo been disturbed to a muck 

reater dopth that 18 ft. The experience of Sir 
James Douglass certainly corroborates this view, 
and we should prefer him asaguide. Even the sub- 
committoe seem to have had some doubts on the 
point and suggest what rends like a modification of 
the section. Tho rational course would have been 
of course to have done away with the rubble base 
altugether, but ‘‘it” (ie. a monolithic system) ‘‘is 
not one that can be sv well carried out by cc ing 
labour as a breakwater consisting of rubble au 
concrete blocks thrown pell-mell into the sea,” 4 
sentence of this kind seems to suggest tho quel, 


Mad 


or we 


Are we inuking harbours for the sake of bee Wail, 


the convicts, or are we using convict labour 
reduce the cost of properly designed works? I’ 
attempt be made to carry out the 
it is in the highest degree probable that at some 
future date the Stovenson of the day, when 
asked to explain why the south bay is strewn 
with large stones and blocks of concrete, may 
tell us that ‘* Peterhead is so entirely exceptional 
ry eae that I do not know what to say about it 
at all.” 

On the subject of concrete blocks, pierre per... 
reference is made to Anstruther, a harbour in the 
Firth of Forth practically dry at low water. Mentiox 
ig also made of a rubble base at Portrush, which we 
wre told has stood for fifty-seven years, but where 
of course the sea is very different to that at Peter- 
head ; is Mr. Stevenson not aware that a consider- 
able breach was made in Portrush pier only last year 7 
As was pointedly remarked by Sir Frederic Evans, 
all the engineers who have submitted designs for 
Wick, Fraserburgh, and Arbroath (also Aberdeen) 
have discarded the rubble base, and it is a little 
singular that at Peterhead the old style of con- 
struction should be adhered to. The situation is as 
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TABLE SHOWING COST AND CAPACITY OF DIFFERENT SCHEMES FOR HARBOURS OF REGUGE PROPOSED SINCE 1880, 
COMPARED WITH THOSE OF THE EXISTING NATIONAL HARBOURS AT PORTLAND AND HOLYHEAD. 








Completed Harbours. 























Proposed Harbours. 
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exposed as that of Aberdeen, and certainly more so 
than any of the others except perhaps Wick, That the 
other engineers are right there can be no question, 
and if an attompt is ever made to build piers at 
right angles to the sea at Peterhead, asthe design 
shows them, it would, we think, be the height of 
fully to adopt any but a monolithicsystem. __ 

Since this article has been in type the Select 
Committee on Harbour Accommodation has issued 
its report, in which it abundantly confirms our 
expression of opinion regarding the danger of 
rubble foundation in such a position as Peterhead. 
It says, ‘‘ Your Committee have examined many 
eminent engineers and have been much impressed 
by the practical unanimity of opinion expressed by 
them that the best system of construction for piers 
and breakwaters is to ve found in building them up 
in solid monolithic walls of concrete. Differont 
engineers have different methods of effecting this 
object, but whethor, as at Newhaven, tho system 
is adopted of sinking the concrete in bags, or 
whether, as recommended by Mr. Rendel, by 
means of caissons, or whether building it up with- 
out such assistance round a staging, as adopted by 
Mr. Strype at Wicklow, or whether by the system 
adopted by Mr. Dyce Kay at Aberdeen, they are 
unanimous in declaring that the now system 16 far 
preferable tu the older syatem of rubble or pierre 
perdu foundation,” 

No one would welcome more than ourselves the 
construction of a first-class refuge harbour for fish- 
ing craft at Peterhead, and the sooner such a 
harbour is commenced tho better, but the present 
scheme cannot be too strongly deprecated. It is 
not necessary—if successful as an engineering work 
the absorption of so much money would impede 
the promotion of more useful works at other places, 
and it would not be so useful to Peterhead as 8 
more moderate undertaking, which could be more 
rapidly carried out, and if, as we fear, it results in 
disaster it would be disastrous not only to Peter- 
head but the whole country. 
dliosbng with the plan and ‘section of the Poterhead 
scheme we publish on page 169 the designs of the 

‘49 other principal proposals, Wick, Fraserburgh, 

werdeen, The plan of the fourth harbour, Ar- 
_ oath, will be found on page 613 of our thirty- 
. ‘th volume. We also reprint above the compara- 
«vo Table given in ENGINEERING of May 30, 1884, 
a:‘nended so as to include the five Scotch harbours. 
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QUEEN OHARLOTTE’S ISLANDS, 
(Concluded from page 151.) 

Nornina could bo better or more substantial than 
the works of the Mining Company, who spent a 
it deal of money in their attempts to bring this 
foal into the market. Their houses, sheds, tram- 
ways, wharf, and mechanical appliances were all of 
axcellent construction, and well laid out, and it is 
nuch to be regretted that their operations have not 
neon attended with more success. The position of 
ihe coal is placed by Mr. Richardson, of the 
deological Survey, who visited and reported upon 
the deposit, in the Jurassic or lower cretaceous 
rocks, and the same measures are traceable on the 
mainland of British Columbia, but as far ag at 
present known, without the associated anthracite 
uf the Queen Charlotte Islands. Ooal is not the 
only minera) that has been found on these islands. 





. Inthe onse 0 cenpleted picrs the actual cost Is given, in other cases the Aguros given are the estimates of the designers, 
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The existence of gold was known as varly as 1852, | warlike Sioux, or Camanchas, of the western plains 
before the later discoveries on the mainland had | They are of the same family as the Alouts of the 
proved British Culumbia tu rival California in the; Aleutian Islands and Southern Alaska, and the 
richness, and perhaps in the extent, of her | Chinooks and Skeona Indians of British Columbia, 
auriferous deposits, From the report of the | to whom they assimilate in language, religion, 
Indians, the Hudson's Bay Company were induced | physiognomy, and general intelligence. There in a 
to despatch thoir steamer the Una, with a party | strong Mongolian cast of countenance, and when 
of miners drafted from the coal workings of Van- | the head is not interfered with in infancy, the flat 
couver’s Island, and provided with every rayuisite | central ridge, peculiar to the Mongolians, is found 
for a ¢horough examination. A valuable quartz | onthe ekull, Their houses are large, well built, 
vein, rich in visible gold and 7 in. in width, was | and, oxcept for the filth and smell, would be 
pointed out in Mitchell’s Harbour, which thoy ; comfortable, and in front of those of the principal 
traced for over 80 ft., and broke off some very fine | men they sometimes erect a vory ornamental pole 
specimens. But the natives struggled with the | or mast, beautifully carved nearly to the top, evi- 
miners for the lumps as soon as they were quarried, | dently the product of cunsiderable skill, time, and 
and though the scrimmage was without arma, and | pationce. Some of these carved masts are really 
partly in good humour, yet the Scotch miners were | works of art, and must have occupied years in their 
no match for the naked oily Haidars. The Una | ornamentation ; but there in a sad want of artistic 
put to sea with her party, and such of the samples | effect in the grouping of their subjects, and the moat 
as thoy could secure, but was wrecked and burnt | beautiful embellishments are associated with the 
on her way back to Victoria, and, excepting some ; meanest surroundings. On tho mainland, where 
oa specimens from 14 02. to 16 oz. in weight, but | such an article is procurable, an old beaver hat will 
ittlo yemained of the expedition, nor have the | sometimes surmount a handsome mast, 3ft. in dia- 
Hudson's Bay Company cared to repeat it. Copper | meter at its base, 50 ft. in height, and covered with 
has been also found in Moreshy Teland, and at one | carvings that would be no discredit. to a Kuropean 
time some money was expended in prospecting for | artist. These Haidars undorstand somothing of 
it, but the works were abandoned; os was also | road-making and bridge-building, and in more than 
anothor exploration of the gould in Mitchell’s Har- | one locality, suspension bridges wholly of wood, 
bour. Specimens of antimony and arsenic have | fastened together by withes and branches, are 
been exhibited by the Indians as found on the | thrown over the most frightful canyons. In the 
Western Islands, and Captain Steward, of the | whole rango of the Queen Charlotte's and Aleutian 
Hudson’s Bay Company, reports copper ore as ex- | Islands, and on the mainland of Alaska ar. 
isting in large quantity on a small island off Fort | British Columbia, there are not far from 30,000 of 
Frederick. It is not, howover, likely that any | these allicd but not always friendly tribes ; but 
minerals will be worked satisfactorily until somo | their mumbera are fast decreasing—bad whisky, 
more permanent settloment of tho islands; and it | European vices and diseases, their filthy habits, and 
would seem that a wholesale clearance of the sin- | their inteatine quarrels are slowly and surely doing 
gularly heavy forest must precede any aystematic | the work of extermination, and they will shortly die 
attempt to work the deposits, which undoubtedly | out as othor tribes of the red men have beforo 
exist in large quantities on this important group of | them. Besides wood carving, they understand the 
islands, The timber growth here attains a mag- | working of gold and silvor, which they make into 
nificence probably unequalled in any part of tho | rings and bracclets as beautifully as any trained 
world. From the meagre accounts of the few white | jeweller, and the beat canoes in British America, 
mon who have penetrated the country inland, all | and the most tastefully finished, are made in Queen 
concur in expressing their astonishment at the size | Charlotte’s Islands. It is, in fact, on and about the 
and value of this glorious foreat. Special trees | water that they principally excel; they mako long 
have been measured which, at 7 ft. abovo the | trips of fifty or sixty n.iles acruss rough water in 
ground, were 364 ft. in circumference, and which | their fragile canoes, and in their simple baidars, 
ran up straight without a branch for over 100 ft. | framed of wood or bone with scalskin strotched 
Cedar trees were observed of the same majestic | over, a number of them will attack a whale, with 
proportions ; and, as an illustration of the richness | implements apparently altogether disproportionate 
of the soil, the seed of some Timothy graas, acci- | to the strength and magnitude of tho creature thoy 
dentally dropped, sprung up to the height of nearly | so fearlessly pursuo, 
63 ft. The general surfaco of the ground, though; The seas and bays round these islands abound in 
in some places mountainous, is not rocky; a heavy | fish; there are on these coasts and the opposite 
rich soi] covers the hills, and the greater part of | mainland at least four varieties of salmon, and 
Graham's Island is known to be govd level land, | what is perhaps peculiar, the fish aftor ascending the 
The rainfall appears to be greater than in Van- | rivers to spawn never roturn ; their mission accom- 
couver’s Island, and in this respect to compare | plished, their instinct leads them to a suicidal 
more with the United Kingdom. West of the Sey- | death, and their bodies by thousands are sometimes 
our mountains there is perhaps, as in Devonshire, | seen on the Frazer and other rivera where their 
a little too much rain for comfort, but not for | decomposition taints the air. Ood, skate, basa, flat 
agriculture, and the winter and summer aro both | fish, anchovy, herrings, sardines, hoolakan, and 
wonderfully tempered against the extremes of | halibut all grow to perfection, and swarm on the 
either. shores by myriads. The hoolakan is about the size 
The Haidars, or Hyders, the native Indians of | ofa small herring, from which is extracted an vil, 
Queen Charlotte's Islands, appear to be a far superior , very similar to cod-liver oi] and equally nutritious. 
class to the North American Indian tribes further | On this the Indians largely feed, and as they are 
east, and to hold an intermediate place between the | not fastidious about its being fresh or untainted, 
Japanese, whom they closely resemble, and the | their food is as odorous asitis nourishing, and their 
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arrival is to be detected quite as soon by the sme! 

that precedes them, as by the sight. These fish are 
so rich that the natives burn them like a torch, and 
they swarm in such miraculous numbers that they 
literally comb them out of the sea; a long pole, 
with nails driven through it to form the teeth, being 
the instrument with which they scoop them up intc 
their canoes. The halibut, which the Indians use 
as we do bread as the base of their feeding, can bo 
caught in such immense numbers that a vessel of 400 
tons can be filled, it is said, between theso islands 
and Vancouver in forty-eight hours. The fisherie 

of British Columbia, Oregon, and the adjacen 

islands, although only yet in their infancy, are fas 

becoming an onormous factor in the business and 
resources of these countries. If the estimate of the 
Janadian Inepector of Fish is correct as to the 
quantities taken out and consumed by the Indiana, 

Who are almost exclusively fish eaters, British 

Columbia has already the largest fish product of 
any of the provinces, The largest value of tho fish 
export is from the salmon. In 1874 there were 
burrelled and exported from the Pacific shore 
14,500,000 lb. of salmon, worth 400,000/. The 
trade was fairly inaugurated in 1872, when the 
Columbian River fisheries exported 2,700,000 lh. of 
canned salmon, and this business increased so 
rapidly that in 1876 there were ocightoon large 
establishments on the Lower Columbia River, which 
put up 428,730 cases, each containing four dozen 
llb. tins, Some of these fisheries capturod an 

average of 16,000 fish each night for twenty-six nights 

during the season, the fish avoraging 16 lb. weight 

each. In theaame year, 1876, there wore only three 

canneries on the Frazer River, there aro now 

eighteen; whilat the exporta of the British Oolumbia 
fisheries have increased from 37,706 dols. in 1872 to 
1,014,210 dola. in 1882, an increase of twonty-sovon 

fold, and this mainly in canned salmon. Yet. the 

great bulk of thia Pacific salmon, sent to ull the 

markets of the world, is still taken from a rivor 

the important part of which is not on British 

soil, a river the whole of which was oura by 

avery argument and circumstance that estab- 

lishes the ownership of a new country. Our 

people and not the Americans first explored its 

Inajestic proportions, and pierced the rugged defiles 

of the Rocky Mountains to establish trading posts 

on its waters, to hunt its wild animals, and traftic 

with its wilder inhabitants, Hut at the conclusion 

of the war of 1813, with the usual supineness of 

official ignorance when pees against Ameriean 

‘cutenvss, the States claimed, and the British 

Government conoeded, the possessign of the most 

valuablo State in the union, the immonse region 

of the magnificent Oregon. ‘A British ship of 
yar sont to protect British interests on the Pacific 

of the ill-starred name for diplomacy, the Columbia, 

with a nobleman for commander, fond of salmon 

fishing, tricd his twisted wing of mallard, or sum- 

mer duck, to tempt tho mighty okewan, monarch 

of salmon, in the waters of the Columbia,* but the 

fish would not bite, and in disgust he wrote to his 

brother, a prominont stateaman, that the whole 

country was worthless."+ Yet this is the river 

that furnishes two-thirds of the above salmon. It 

was the old story, a pine forest, a useless wilderness, 

a hopeless blank on the face of nature, a worthless 

sop to barter for some more valuable considoration, 

and a country the sizo and value and climate of 

France, hastily signed away. 

The wild moist climate of Queen Charlotte's 
Islands and their wonderful fortility are caused by 
precisely the same circumstances that have pre- 
served the jalands of Great Britain from the cold 
and bleakness of the Labrador ccast, that lays in 
the sate parallel of latitude, The Gulf Stream 
that imparts to England and Ireland the warmth 
of a aouthern climate and the moisture of a northern 
sea, has its counterpart in the Pucific; and as the 
old forests of Great Britain and Ireland were tho 
produots of that warm ocean river that runa through 
the Atlantic, so are the mighty forests of our 
western possessions in America, a product of tho 
reat ‘‘ Kuro Siwo,” the gulf stream of the Pacific. 
There is a wonderful similarity between the dear 
old England, upon which tho great warm wave of 
the Atlantic impinges, and this newer Britain that 
is just emerging from the chrysalis state, but which 
the Japan current of the Pacific, with ita greator 
influence, has been for ages preparing for the most 
marvellous developments. The great centres of 


* Named after his ship. 
t Butler's “ Wild North Land,” p. 319, 
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LIGHTFOOT’S DRY-AIR REFRIGERATOR 
CONSTRUCTED BY MESSRS. SIEBE, GURMAN, AND CO., LONDON. 
(For Description, see opposite Page). 
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population have ever been found where climatic 
conditions were the most favourable. Rome and 
London, Pekin and New York, have all risen under 
the anme isothermal line, and the locations of these 
vroat capitals was not the reanit of chance, or alto- 
gether a topographical necessity, but largely of 
inan’s intuitive perception, in determining the bolt 
of the oarth’s surfacu best adapted for his intel- 
lectual and physical activities, All substances ex- 
pand by heat, and consequently bulk for bulk be- 
como lighter, and hence arises the two great oceanic 
movements in the northern hemisphere, the Gulf 
Stroam and the Japan current. In the great 
cauldron of the torrid zone, the water is heated 
even as high as 85 dog. ; it expands and flows off to 
the coolor regions of the north, its place being 
supplied by the colder and heavier water running 
ata groater depth from the polar sea, This, to- 
gether with the amount of equatorial precipitation, 
produces in their respective oceans the two great 
parallel curronta of the northern hemisphere, which, 
forced by the movemont of the earth against the 
north-eastern flanks of buth continents, until they 
reach the latitude of about 46 deg., are thence de- 
flected by the moro elevated plateau of the ocean’s 
hed, and the shape of the land, and running east- 
ward, bresk upon the shores of Great Britain and 
north-western Europe in one case, and upon the 
western coasts of Greater Britain in North America 
in the othor. The movement of the Gulf Stream is 
woll understood. Leaving the Caribbcan Sea and 


the Gulf of Mexico, it moves north-easterly along | 
the coast of the United States, till it impinges on 


the great fishing banks of the North Atlantic and 
Newfoundland. This gives it a more eastern course, 
which, leading it over the great plateau on which 
the Atlantic cables are laid, croases the Atlantic to 
break upon the shores of northern Europe, a mag- 
nificent river of warm water to carry heat and life 
and fertility to what must otherwise havo been an 
Arctio region of snow, storm, and barrennenss. 
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The Pacific has a similar great river, as much 
grander as tho ocean through which it flows, In 
the seething Indian Ocean, south of Formosa and 
China, the Japan current hus ita origin. Moving 
along the outlying islands on the eastern shore of 
Asia, as the (lulf Stream hugs the coast of North 
America, it runs northward skirting the Kurile 
Isles till the projecting point of Kamtschatka and 
the Aleutians deflect it moro to the east. As this 
wonderful range of rocks curbs its direction and 
leads it towards the Columbian ooast, a portion 
escapes between them, and warming the Behrens 
Sea, passes through the straits into the Arctic 
Ocean, whence, running atill eaat and fast pang . 
with its surcharged heat, it emerges into the North 
Atlantic through Baftin’s Bay and Davis Straits, as the 
Polar current which brings the icebergs and chilling 
influences of the north to the Atlantic waters, ulti- 
mately perhaps to rise to the surface and be started 
on another ocean course to Europe as the Gulf 
Stream. This motion of the Japan current accounts 
for the fact that icebergs, soconatant in the Atlantic, 
are never found in the North Pacific. The other 
and larger portion of the Japan current, deflected 
again southward by the Alaska peninsula, flows as 
an Offshore current along the western coasts of 
America, ultimately to sink below the surface, as 
its heat and energy are exhausted, and be lost in 
the equatorial waters.’ The mass of this Japan 
current is so wide and deep, that it retains a greater 
part of its oaluric during a course of many thou- 
sand miles, and it scarcely varies two degrees in 
temperature between Queen Charlotte's Islands and 
San Francisco, a distance of over a thousand miles. 
Nor does the summer elevate, or the winter lower 
its temperature to any great extent; 50 deg. in 
winter, 52 deg. in sumnmer, are the average of its 
thermometric range as steadily, silently, and uni- 
formly it moves in its magnificent orbit, to fulfil, 
like the faithful servant of the Almighty that it is, 
its beneficent career. The ameliorating effect of 
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THE FRANCKE “TINA” PROCESS FOR THE AMALGAMATION OF SILVER ORES. 
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this wonderful current is so marked that the 
average annual temperature of Sitka, in latitude 
57 deg., is higher than Ottawa in latitude 45 deg, 
The mean temperature of the former is 44.8 dag., 
whilat the latter is 37.4 deg., and the southern part of 
Vancouver's Island averages only 8 deg. higher than 
Sitka, which is ) deg. further north. Queen Char- 
lotte’s Islands, more insular and entirely bathed by 
thia tepid volume, have even a milder and moister 
climate ‘than Vancouver, and in consequonce a 
greater fertility, 

The present climatic condition of our north- 
western possessions in the Pacific may probably not 
long, in a geological sense, havo been so favourable 
ax at present. The Aleutian Islands, deflecting the 
mass of tho Japan current, with its millions and 
millions of tona of uniformly warm water sweeping 
every hour along theac coasts, and giving rise to 
the invigorating dews and rains upon which their 
fertility ssa wero not always in their present 
position, They are solely of volcanic origin, and 
twenty-four active voleanves, rising from 3000 ft. to 
8000 ft. above the sea, cast their lurid flames ovor 
tho Behrens Sea. In 1796, after one of the terrible 
storms to which the district is liable, a small speck 
of rock was seen where, during the tempest, amoke 
had been observed rising from the waves. It de- 
veloped into an island in the same long line, and in- 
termediate hetween two others; flames issued from 
ita summit, lava poured down its sides into the 
hissing abysses of the ocean, and amidst a succos- 
sion of oarthquakes and the violent commotion of 
the waters, it reared itself into a huge volcano, 
two to three miles in circumference, and some 
thousands of feet in height. Eight years after 
it was atill too hot to be walked upon, and it 
is said to be still increasing. On most of the 
other islands hugo lava piles and immense masses 
of scorie present their precipitous sides to the 
ocean, and those still in activity are constantly 
increasing their altitude and circumforence. Time 
probably was when these obstructions in the 
channel, so useful in their present deflection 
of the great current, were not in existence, 
and the Kuro Siwo swept along in full force through 


(For Description, see following Page.) 










Behrens Straits, giving its warmth and vigour to a 
northern clime. The coal deposits of Melville 
Tsland far to the north of the straits, the tusks and 
bones of huge animals of a warmer country now 
lying on the northern shores of Alaska, prove that 
thoro was a time, probably not so long since, whan 
all this boreal district onjoyed a more congenial 
climate, and the flora and fauna of a temperate 
zone fluuriahed, where all is now locked up in the 
frozen embrace of perpetual winter. May not the 
voleanic eruption of this long lino of tho Aleutians, 
their present activity, and the increasing mass 
which annually enlarges most of these great break- 
waters of nature's own engineering, be planted there 
for a wise and beneficent purpose, and be dapaae! 
increasing the life-giving influence of this great 
‘moving of the waters,” invigorating all it touches, 
ameliorating the climatic condition of the lands 
around it, defying the Arctic agencies under which 
all must otherwise languish, and bidding the 
wilderness blossom as a rose. How long the pro- 
sent favourable conditions have continued we knuw 
not, but this much we do know, that away off in 
the Pacific Ocean, one-third of tho earth's circum- 
foroncefrom England, and at the eastern extremity 
of her continuous sovereignty, there is at present 
in one possession, though scarcely as yet inhabited 
by her sons, a country that has within itself every 
desirable vlement of comfort and of wealth, that is 
blessed with a climate in every respect superior to 
England, whose rocks and sands contain gold, silver, 
iron, copper, coal, and a acore of other valuable 
minerals, whose bays and rivers are teeming with 
fish of the most valuable descriptions, which is 
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covorad with a forest superior to anythufy elas known 
at present in the world, that it is placed as the out- 
lying sentinol over a coast 400 a in Jeneth, con- 
taining the gold minos of the empire, and Backed 
by the greatest and most productive wheat-produc- 
ing area in existence, Canada on the Pacific has a 
bright, an enormous future before hor. There 
rests on the present generation, and the Govorn- 
mont that moulds its enorgies, a mighty responsl- 
bility, if the important trust placed by Providence 
in its hands, to utilise, cultivate, and develop her, 
ia suffered to remain any longer under tho neglect 
of the past, and this wonderful country is permitted 
to continue as at present, an encumberance on thie 
empire, a blank in the civilisation of the world. 


THE ‘‘ UNIVERSAL” DRY AIR 
REFRIGERATOR. 

Tins machine, of which we give illustrations on the 
opposite page, is made to the designs of Mr, T. B. Light: 
foot, M, Inst. C.E., by Messrs. Siebe, Gorman, and 
Co., of Westminster Bridge-road, and is now being 
ne at work at the International Health Kxhibi- 
ion, 

The example shown is known as an “ E” machine, 


und is designed to discharge 10,000 cubic feet of air 


vr hour wt a temperature of 70 deg. helow zero, 

ahrenheit. The air ig compressed to 50 1b, to the 
aquare inch, There is one double - acting 
engine of the ordinary pattern with a 10 in, 
cylinder, the atroke being 15in. The air compressor 
i single-acting; it is 15 in. in diameter and 
15 in, stroke, The expansion cylinder is 114 in. in 
diameter, the stroke also boing 15 in. The main stea 
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valve is of the ordinary kind, but the expansion is | for plate and structural iron there is a good outlook, on 
adjustable by a Meyer valve with hand royulating | a basis of 2.10 for plates and angles, shell and T iron, 


gear, 
pressor cylinder and the inlet and exhaust valves to 
the expansion cylinder, are circular slide valves and are 
nude of phosphor-bronze. They work very quietly, 
and ure ho doubt in this respect an immense improve- 
ment on the old clack valves at first used. Judging 
from the running of the machine at the Exhibition 
this refrigerator mukes no more noise in work than 
uny ordinary steam engine must necessarily do, 

The cooling apparatus is in the bed of the machine, 
and consists of wsurface cooler composed of solid drawn 
4 in. Muntz metal tubes. The refrigerating water is 
kupplicd by an ordinary plunger pump placed on the 
side of the foundation custing, It is driven from an 
vecentric on the main shaft, and has a 2} in, phosphor. 
brouze ram, ‘The water is taken into the cooler first, 
and then passes out through tho jacket of the com- 
pression cylinder, We understand that there is a 
Mpecial arrangement for extracting moisture from the 
compressed air before it enters the expansion cylinder, 
The ‘E” machine in designed, as we huve said, to 
supply about 10,000 cubic tect of air per hour, at a 
temperature of 70 deg. Kahr. below zero. This will 
require About 18 indicated horse-power, The machine 
at the Mxhibition usually runs at 160 revolutions per 
minute, the steam pressure being about 60 lb., and the 
eut-offut alittle before quarter stroke, This machine in 
designed to keep in the tropies a chamber of 4000 cubic 
feet at about or just below freezing point; whilst ina 
temperate climate about double the space could be 
served, The total weight of the machine would be 
b¢ tons, The air cylinders are, as will be seon by the 
illustration, placed tandem. wise, but heing single-acting 
no stuffing-boxes are required between them, a saving 
in apace at an important part beng thus obtained. 

The machine as a whole appears to be excellently 
dosigned, The bearing surfaces are ample, and all the 
working parts are opon and accessible for adjustment, 
The air valves can be got at by taking out four bolts, 
an Operation that should not occupy much more than 
ti minute, 

A recent application of these machines has been, 
made in the 4.8, Yon Yanga, which is now engaged 
in carrying refrigerated meaty and cattle from ‘the 
northorn ports of Quocusland, to supply the Sydney 
and Melbourne markets, ‘The installation in this case 
has leon made by Mess. Hughes, Pye, and Rigby, of 
South Melbourne, the machine being made by Messrs, 
Sishe, Gorman, and Co., who are the. solo manufac: 
turers under Mr, Lightfout's patent,. 
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NOTES FROM-THE UNITED STATES. 
f Putvapeurura, August 8, 1884. 


TN ext daya 21 anthracite and bituminous 
last furnaces have gone out of blast, reducing the 
producing capacity 6000 tons per week, or at the rate 
of over $00,000 tons per annum, The greatest redue- 
tion isin bituminous iron, The blowing out of fur- 
noces is offset considerably by the renovations and 
iimprovements constantly being made in other furnaces 
in*ordor that the cost of production may be decreased. 
The present weekly capacity of the anthracite furnaces 
ia 26, )44 tone; of bituminons furnaces, 43,877 tone ; 
total, 70,021 tons, equal to an annual nominal produc- 
ing capacity of 3,500,000 tons in round numbers, This 
throws out of account the charcoal production, which 
has very little effect at presont on market prices. The 
weekly capucity of anthracite furnaces out of blast is 
29,425 tona: of bituminous furnaces, 4f,244 tons; 
total, 78,768 tons per week, That is to say, over half 
of the producing capacity is idle, and the decline in 
production ix still in progress, At present prices only 
the very best located furnaces, and thoso most 
thoroughly equipped and bost managed, are making 
money, Jn some localities in Kasteru Ponnsylvania 
ore and furnace hands are working at 02 cents per 
day, and are unable to better themaclves, Pig iron 
quotations average 20 dols, fur No, 1, 18.50 dols, for 
No. 2, 17,50 dols. to “18 dola, for grey forge, 16 dols, 
for low grade forge, 19 dole, for foreign Bessemer, 
18 dols. for American Bessemer at furnace, 23 dols, 
for 10 to 12 per cent. spiegeleison, 28 dols. for 
20 per cent, 76 dols, to 77 dol. for 80 per 
cent, fecro-manganese ; foreign steel blooms are de- 
livered here at 40 dols., domestic steel slabs are sell. 
ing at 36 dols., and a good deal of business is in sight 
at something leas. Several thousand tons of old rails, 
footing up at present writing between 7000 and 8000 
for the week, have sold at prices ranging from 18 dols. 
to 19.50 dols. ; good American old rails are selling at 
19.60 doula, to 20 dola.; one sale of bull heads was 
made, ex-ahip, at 18.50 dola.; double heade are in 
request ut 20,50 dols. ; offors are made at 19.50 dols, 
and 20 dols., for shipment. The finished iron market 
shows very little vitality. Millownera are struggling 
along, in the face of discouragements, seeking orders 
at }.80 for refined bars. Smad lots soll for one-tenth 
more. Nails are weak at 2.20 dols., excepting in 
gall lots. Plate iron has becn quiet all the week, but 


The suction and delivery valves to the air com- | 2.75 nominally; beams and channels, 3.50; and firebox, 
A great deal of uncertainty is felt as to | 8T4 


4.25 cent, 


steel rails, Rumours prevail of some sort of a syndi- 


cate as likely to be formed, to buy up steel rails, on a| ! 


hasis of 27 dols, to 27.50 dols., for speculation. Small 


lote ure selling at 28 dols, to 20 dola, 


aw 





THE AMALGAMATION OF SILVER ORES, 
Deneription of the Francke “ Tina” or Vat Process for the 
Amalgamation of Silver Ores.* 

By Mr. Encar P, Ratunong, of London. 


In the year 1882, whilst on a visit to some of the great 
silver mines in Bulivis, an opportunity was afforded tho 
writor of inspecting a new and successful procesr for the 
treatment of silver ores, the invention of Herr Francke, 
a German gentleman long resident in Bolivia, whose 
ucquaintance the writer had also the pleasure of making. 
After many years of tedious working devoted to experi- 
ments bearing on the metallurgical treatment of rich but 
refractory silver ores, the inventor has successfully intro: 
dneed the process of which it is proposed in this paper to 
yive a description, and which has, by its satiefactory 
working, entirely eclipsed all other plans hitherto tried 
in Bolivia, Peru, and Chili, The Franke “tina” process 
ix based on the same metallurgical principles as the system 
describod by Alonzo Burbs in 10640, and also on those in- 
troduced into the States in more recent times under the 
the namy of the Washoe process.+ 

Tt wasonly after a long and careful study of these two 
processes, and by making close observations and experi- 
ments on other pluus, which had up to that time been 
tried with more or loss success in Bolivia, Peru, and 
Chili— such ak the Mexican amalgamation process, tech- 
nically known asx the ‘ patio” process, the improved 
Vreiberg barrel amalgamation process, ay used at Copiapo, 
und the‘ Kronke” process—that Herr Francke ovontually 
xuceceded in devising his new process, and by its mouns 
treating economically the rich but rofractory silver ores, 
such a8 those found at the celebrated Huanchaca and 
(rugdalups mines in Potosi, Boliyia, In this deseription 
of the process the writer will endeavour to enter into 

Avery possible detail having « practical bearing on the final 
resulta ; and with this view he commences with the actual 
separation of the ores at the mines, 

Ove Dressing, te-- This consiste simply in the separa- 
tion of the ore by hand at the mines into different 
qualities, by women and boye with small hammors, the 
srocess being that known us “cobbing” in Cornwall, 

he object of this separation is twofold; firstly, to sepa- 
rate the rich parts from the poor as they como together in 
the same lump of ore, otherwixe rich pieces might go un- 
detected ; and, secondly, to reduce the whole body of ore 
coming from the mine to such convenient size as permits 
uf ita being fed directly into the stamps battery, The 
reason for this separation not being effected by thoae 
mechanical uppliances sv common in most oru-dressing 
establishments, such as stone breakers or crushing rolls, 
ix simply because the ores aro sv rich in silver, and fre- 
quontly of auch a brittle nature, that any unduv pulveri- 
sation Would cortainly result in a great loss of silver, as 
wilarge amount would he carried away in the form of fine 
dust, So mueh attention is indved required in this de- 
partmont that it is found requisite te institute strict 
superintendence in the a or sobbing sheds, in order 
to prevent as far as practicable any impropor diminution 
of the ores. According to the above mothod the ores 
coming from the mine are classified into the four following 
divisions ; ; 

1. Very rich ore, averaging about six por cent, of silvor, 
or containing say 2000 ounces of silver to the ton (of 
2000 Ib. ) 

2. Rich ore, averaging about one per cent. of silver, or 
aay from 300 to 400 ounces of silver to the ton, 

» Ordinary ore, uveraging about 4 por cent, of silver, 
or say from 150 oz. to 200 uz, of silver to the ton, 

4, Ganguo or waste rock, thrown on the dump heaps, 

The tirat of these qualitien—the very rich ore—is ao 
valuable ax to render advantageous its direct export in 
the raw state to the const for iipiant to Europa, The 
coxt of fuel in Bolivia forms so considerable a charge in 
amelting operations, that the cost of freight to Kurope on 
vory rich silver ores works out at a rolatively insignificant 
figure, when compared with the cost of «melting opera- 
tions in that country, This rich ore ia consequently 
wolected very carefully and packed up in tough raw hide 
bags, so a8 to make small compact parcels sume 18 in. to 
2ft, long, and Sin. to 12 in. thick, each containing about 
lewt. Two of such bags form a mule load, slung across 
the animal's back. 

The second and third qualities of ore are taken direct 
to the smelting works; and whore these are nituated at 
some distance from the mines, as at Huanchaca and 
Ciuadalupe, the transport is effected by means of strong 
but lightly built iron carts, specially constructed to meet 
the heavy wear and toar consequent upon the rough moun- 
tain roads, Thess two classes of ores are oither trea 
separately, or mixed together in such proportion as is 
found by experience to be most suitable for the smelting 
procesr. 

On its arrival at the reduction works the oro is takon 
direct to the emp mill, At the Huanchaca works there 
are sixty-five heads of stamps, each hoad weighing about 
600 lb., with five heads in each battery, and crushing 
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about 50 owt, por head per twenty-four hours, The or® 
is stamped dry, without water, requiring no coffers; thi® 
ix » decided advantage aa regards first cost, owing to the 
t weight of the coffers, from 2 to 3 tons—a very heavy 
item when the cost of transport from Europe at about 50/, 
rer ton is considered. As fast asthe ore is stamped, it 
18 shovelled out by hand, and thrown upon inclined sieves 
of forty holes i lineal inch; the atuff which will not 
pass through the mesh is returned to the stampa. 
Dry stamping may be said to be almost a necessity in 
dealing with these rich silver ores, as with the employ- 
ineut of water there is # great loss of silver, owing to the 
finer particley being carried away in ausponsion, and thus 
etting mixed with the slimes, from which it 1s exceud- 
ingly difficult to recover thom, especially in those remote 
regions where tho cost of maintaining lurge vre-dressing 
eatablishments is very tink Dry stamping, however 
presents any serious drawbacks, some of which could 
wobably be eliminated if they received proper attuntion. 
for inataunce, the very fine dust, which rises in a dense 
cloud during the opuration of stainping, not only settles 
down on all parts of the machinery, interfering with its 
proper warning ao that some part of the battery is nearly 
always stopped for repairs, but is also the cause of serious 
inconvenience ty the workmen. At the Huanchaca mines, 
owing to the presence of galena or sulphide of lead in tie 








ores, this tine dust is of such an injurious character as not 
unfrequently to cause the death of the workmen; as a 


procautionary meuasure they are accuatomed to stuff cotton 
wool into their nostrils, This, however, is only a partial 
proventive ; and the men find the best inethod of over- 
coming the evil effect is to returu to their homes at 
intervals of a few wuoks, their places being taken by 
others for the same periods, In dry stainping there 1s 
also a considerable loss of silver in the fine particles of 
rich ure which ure carried away us dust and irrevocably 
To prevent this loss, the writer proposed whilst at 
Huanchaca that a chamber should bo constructed, into 
which oll the fine dust might be exhausted or blown by a 
powerful fan or ventilator. 

Roaating.—From the stamps the stamped ore ia takon 
in small ore ears to the roasting furnaces, which are 


double-bedded in design, one hearth being built imme- 
diately above the other. This type of furnace has proved, 


after various trials, to be that boxt suited for the treat: 


ment of the Bolivian silver ores, and is atated to have beon 

found the most economical as regards consumption of fuel, 

and to 
A 


ive the least trouble in labour, 
t the Huanchaca mines these furnaces cast about 
1007. each, and are capable of roasting from 2 to 24 tona 


of ore in twenty-four hours, the quantity and cost of the 
fuel consumed being as fullows ; 


Bolivian Dollars at 8x, 1d. 
Tola (a kind of shrub), 3 cwt. at 60 


centy... at ae sen se 1.80 
Yareta (a resinous moss), dew, at 

$0 cents... oi he 353 3.20 
Turba (turf), 10 ewt. at 40 cents .. 4.00 


Bolivian dollars 9.00, say 28s, 


Onv man can attend to two furnaces, and earns 84. per 
shift of twolve hours, 
Probably no revolving mechanical furnace is suited ‘bo 


the ruasting of those ores, as the oe requires to be 
carcfully and intelligently watched, for it is ussential to 
the success of the lrancko 


procers that the ores should 
not be completely or ‘! dead” roasted, inasmuch ax certain 
salts, prejudicial to the ultimate proper working of the 
process, ure liable to be formed if the ruasting be too pro- 
tracted. Those salts are mainly due to the presence of 
antimony, zinc, lead, and arsenic, all of which are un- 
favourable to amalgamation. 

‘The ores are roasted with 8 per cont. of salt, or 400 lb, 
of sult for the charge of 2 tons of ore; the salt costs 70 
conts, or 2x, 2d, per 100 1b. So roasted the ores are only 
partially chlorinised, and their complete chlorinigation is 
effected subsequently, during the process of amalgama- 
tion; the chlorides are thug formed progressively aa re- 
quired, and, in fuct, it would almost appear that the 
success of the process virtually consists in obviating the 
formation of injurious salts. All the sulphide vrea in 
Bolivia contain sufficient copper to form the quantity of 
cuprous chloride requisite for the first atages of roasting, 
in order to render the silver contained in the ore 
thoroughly amenable to subsequent amalgamation. 

Amalgamating,—From the furnaces the ronusted ore is 
taMton in ore cars to large hoppers or bins situated imme- 
diatuly behind the grinding and amalgamating vats, 
locally known as “‘ tinas,” into which the ore is run from 
the bin through a shoot fitted with a regulating slide, 
The tinas or amalgamating vats constitute the prominent 
feature of the Francke process; they are large wooden 
vate, shown in Figs. 1 and 2, page 178, from 6 ft. to 
10 ft. in diameter and fi ft. deep, capacious enough to 
treat about 24 tons of ore at a time. Each vat is very 
atrongly constructed, boing bound with thick iron hoops, 
At the bottom it is fitted with oopper plates abut 3 in. 
thick, A in Fig. 1; and at intervals round the sides of the 
vat ure fixed copper plates, as shown in Tigs, 3 and 4, 
with ribs on their inner faces, slightly inclined to the 
horizontal, for promoting a more thorough mixing. It is 
considered essential to the success of the process that the 
bottom plates should present a clear rubbing surface of at 
least 10 square feet, 

Within the vat, and working on the top of the copper 
plates, there is a heavy copper stirrer or muller B, Figs. 1 
and 2, caused to revolve by the shafting C at the rato of 
45 revolutions por minute. At Huanchaca this stirrer 
has been made with four projecting radial arms D D, 
Figs. 1 und 2; but at Guadalupe it is composed of one 
single bell-shaped piece, Figs. 3 and 4, without any arma, 
‘but with elabs like arms fixed on ite underside; and this 
latter is claimed to be the most effective. The atirrer can 
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be lifted or depressed in the vat at will by means of a 
wort and screw at the top of the driving shaft, Jig. 3. 

Tho bevel gearing is revolved by shafting connectud 
with pulley wheels and belting, the wheels being 3 ft. und 
14 ft. in diameter, and Gin. broad. The driving engine 
is placed at one end of the building, Hach vat requires 
from 24 to 3 horse-power, or in other words, an expendi- 
ture of 1 horse-powor por tun of ore treated. 

At the bottom of the vat, and in front of it, a large 
wooden stop-cock is fitted, through which the liquid 
amalgam ia drawn off at the ond of the proaess into 
another shallow-bottomed and smaller vat, Jigs, 1 and 2, 
Directly above this last vat there is a water hose, supplied 
with a Hexible spout, through which » strong stream of 
water is directe upon the amalgam as it issues from the 
grinding vat, in order to wash off all impurities. 

The following is the mode of working usually employed. 
The grinding vat or tina is first charged tu about one-fifth of 
its dupth with water and from 6 cwt. to 7 ewt, of common 
sult. The amount of ralt required in the process depends 
naturally on the character of tho ore to be treated, as 
ascertained hy actual experiment, and averages from 
160 Ib. to 300 Ib. per ton of ore. Into this brine a jet of 
steam is then directed, and the stirrer is set t-, work for 
about half an hour, until the liquid is in a thoroughly 
boiling condition, it which state it must be kept until the 
end of the procera. 

As soon as the liquid reaches builing point, the stamped 
and roasted ore is run into the vat, and at the end of 
another half-hour about Lewt. of mercury is added, 
furthor quantities being added as required at different 
atagos of the process, The atirring is kept up continuously 
for wight to twelve hours, according to the character and 
richness of the ores, At the end of this time the amalgam 
is run out through the atop-eock at bottom of the vat, is 
washed, wud is put intohydranlic presses, by mewns of which 
the mercury is squeezed out, leaving behind a thick pulpy 
nas, Composed mainly of silver, und Jovally termed a 
pita,” from its resembling in shape the cone of a pine 
tree. These ‘ pitas” are then carefully weighed and put 
into a aubliming furnace, Figs. 5 and 6, in order to drive 
off the rest of the mercury, the silver being subsequently 
runinto bara. About four ounces of mercury are lost for 
every pound of silver made. 

The actual quantities of mereury to be added in the 
grinding vat, and the times of its addition, are based 
entirely on practical experiance of the process. With ore 
ansaying 160 uz. tu 175 oz. of silver to the ton, 75 Jb, of 
mercury are pu in at the commencement, another 75 )h, 
at intervals during the middle of the process, und finally 
another lot of 74 ih. shortly before the termination, When 
treating ‘ pacox” or earthy chlorides of silver, assaying 
only 20 oz. to 80 02, of silver to the ton, 86 1b. of mercury 
is added to 24 tons of ore at three different stages of the 
procers as just described. 

The rationale of the process therefore appears to ha that 
the chlorinixation of the ores is only partially effected 
during the roasting, fo a4 to pravent the formation of 
injurious salts, und ix completed in the vats, in which the 
chloride of copper is formed progressively as required, by 
the grudual grinding away of the copper by friction 
between the bottom copper plates and the stirrer; and 
this chloride subssquontly becoming incorporated with the 
boiling brine is considered to quicken the action of the 
mereury upon the silver. 

Subliming, -Vho subliming furnace, shown in Figs. 4 
and 6, ix w plain cylindrical chamber A, about 4 ft. 
diameter inside and 44 ft, high, lined with tirebrick, 
in the centre of which ia fixed tho upright cast-iron 
cylinder or retort C, of 1 ft, diameter, closed at top 
and open at bottom. The furnace top is closed by u cast. 
iron lid, which is lifted off fur charging the fuel. Round 
the top of the furnace isa tier of radial outlet holes for the 
fuel amoke to escape through ; and round the bottom is 
a corresponding tier of inlot air-holea, through which the 
fuel is continually rabbled with polea by hand. Thea 
fuel used is Hama dung, costing 80 centr, or 2s, Gd. per 
250 lb.; it makes a very excellent fuel for smelting 

urposer, smouldering and maintaining steadily the low 
cat required for subliming the mercury from the amalgam. 
Boneath the furnace isa vault containing a wrought-iron 
wator-tank L, intu which the open mouth of the retort 
C projects downwards and ia submerged below tho water. 
For charging the retort, the water-tank is arti on a 
trolly ; and standing upright on a atool inside the tank 
is placed the pitta, or conical mags of silver amalgam, 
which is held together by being built up on a core-har 
fitted with w series of horizontal discs, The trolly is 
then run into the vault, and the water tank containing 
the pita is lifted by screw-jacks, so as to raise the pila 
into the retort, in which position the tank is then sup- 
ported by « cross-beam. The sublimed mercury ia con- 
densed and collected in the water; and on the comple- 
tion of the process the tank is lowered, and the spongy 
or porous cone of silver ia withdrawn from the retort. 
Tho subliming furnaces are ranged in a row, and com- 
municate by lines of rails with the weigh-house. 
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SHEAF BINDER TRIALS. 
To THe Enrtor of ENGINEERING. 

Sin,—1 write to call your attention to what T think was 
on error in the mode of conducting the sheaf binder trials 
at Shrowsbury, and trust the ventilation of the subject 
may lead to their being conducted on a different principle 

uture. 
2 Toate my machine for trial in March last; came to 
the Show in due course ; but before J was allowed to ro- 
move wy Inachine from the show-yard I had to deposit 
®5l, with the Society ax a guarantec that I should come 
to the trials for which the machine was entered. I 
am informed by printed circular that the trials are to 
ovnsist of a competition in outs, wheat, barley, and 
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beans. Tam tested on three-quarters of an acre of oate, 
and I must accept the points awarded me by the judges 
for this piece of work, But have I not a sieht to demand 
that ny machine shall he tested in the other cropa in the 
same Way, and under the Kame conditions, as the other 
coinpetitors, for, uauming I did badly on the oats, | 
nly it have distanced all competitors in the other three 
crops ‘ 

1 was not informed why I was disqualified, but T kee in 
the Zimes report that heavy draught iy assigned ox a 
reason, This opinion of the machine is not shared by 
some competent judyos, and was, at any rute, premature 
till the dynamometer test had beon applied. It scoms to 
me unjust that any prizes should ba awarded by the 
judges till every machine has been equally tested, unless 
a stoppage jx caused by breakage, To rule ont a machine 
like a sheaf binder because the first half-hour’s work ia a 
little faulty is, Limaintuin, unfair. Not te mention my 
own case, nothing could illustrate this better than that 
of the Johnstone Harvester Company's machine, which 
made splendid work the night ietake at a private trial, 
which | saw, but which failed the next morning, because 
it Was not exactly adjusted to the crop. 

"ours truly, 
Newmarket, August 18, 1884, 
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CONTINUOUS BRAKES. 
To THR Hoitor or ENGINKEKRING, 

Sin,—The directors of this compuny much regret that 
they are obliged again so soon to ask for space in your 
columns, but they feel that they would not be doing their 
duty to their shareholders or to the travelling public if 
they neglected to take public notices of the remarks made 
by Mr, Moon, the chairman of the London and North- 
Western Company, at the half-yeurly meeting of that 
company, which took place on Saturday last. 

Mr, Moon, on being asked by Mr, #, Hill, a share. 
holder, for information as to whether there was any cuuxe 
to apprehend a dixaster auch aa that which had ocenrred 
om another railway, ktated in reply us follows; '' They 
themmelves—the London and North-Westem Railway 
Company--had made every provision to prevent acei- 
dentx. A yearago he—Mr. Moon-- told them that. tind- 
ing the South-Western, the Great Western, Midland, 
Lancashire and Yorkshire, Great Northern, and North 
Staffordshire Companies were all using tho vacuum 
brake they had decided that it wax better for them to 
interchange With those companies and use the sume brake, 
They were, therefore, now putting on the vacuum brake 
to a great extent. He had no doubt this brake would 
work well, and, as far as could be, would prevent acci- 
dents,” 

Mr. Moon went on to make a most unfair attack upon 
the Westinghouse brake, to which T shall presently refer ; 


but before doing so, it is only right to point out the 
As a inatter 
of fact—and of indisputable fact—the vacuum briukes 
uaed by the various companies Which Mr, Moon enumerates 


fallacies contained in the above quotation, 


differ from. one another in various ersential particulars, 
The Gireat Northern Company, working with the Man- 
chester, Shethold, and Lincolnshire Company, which Mr. 
Moon now omits from his list, use the brake known ws 
Smith’s vacuum brake, which ia not automatic, and 
which becomes naeless when a coupling is fractured, for 
instance, between tho engine tender and the leading 
vehicle, [Tt was this brake which so palpably failed at. 
Penistone--and tthe failure of which led to the death of 
twonty-five persons, and the injury to numerous others— 
and it was a joint Shetield and Great Northern train to 
which this disaster occurred. This is, with the modifica- 
tionk to be hereafter explained, the brake which Mr, 
Moon proposes for adoption—to anpersede the chain brake 
which Ie has hitherte somuch belauded on the London and 
North-Western Railway, The Midland, another company 
referred to by Mr, Moon, employs mainly an automatic 
vacuum brake, Which contains a leakhole only too well 
known to those who are in the habit of using that brake. 
The effect of this lewkhule is that when the brake has been 
upplied the force leaks away in about 14 minutes, and 
whon itis necessary to apply it two or three times in 
rapid succession, aa ina approuching Junctions mud terminal 
stutions, the engine drivor is unuble to muke use of it 
until one or two minutes have olupsed to allow hin to 
reenperate his power, It is also useless on steep inclines, 
hecanse it is nu sooner applied than it begins to leak off 
and to lose power, Other modifications of the automatic 
vacuum brake are employed on the Great Northern, the 
Tancashire and Yorkshire, and other companies referred 
to hy Mr. Moon, 

The brake now applied to certain trains on the London 
and North-Western Hallway ig, however, used upon only 
one of tho railways enumerated by Mr. Moon, viz., the 
North Staffordshire, and is different in important and 
essential particulars from the brakes employed by the 
other companies referred to, as well as from those in use 
on any other railway inthe United Kingdom, the Conti- 
nent of Kurope, or America, The London and North. 
Western brake is, in fact, a non-sutomatic vacuum brake, 
with an automatic arrangement in the brake vans only, 
Such a brake would be uscless tou prevent loss of life and 
injury to passengers in the case of any uccident in which 
the couplings between the carriages became detached, as 
at Peniatone. The brake arrangement in the London and 
North-Western van would, it is true, so far as its brake 
power went, prevent a few she a from running back 
down an incline on becoming detached from the remainder, 
and it might in such a case nee warning tu the guard ; 
but the London and North-Western system would be just 
us Useless as the ordinary Smith's vacuum brake in any 
suddon emergency when its action would be most re 
quited for automatically locking overy wheel throughout 
the train, 

The great ubject of automatic action in all brakes is to 
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provide that on the sudden occurrence of accidents of the 
ost fatal clask, such as those of Veniatone, Downton, 
Abbots Kipton, Shipton, Wigan, Morpeth, Marahan 
Meadows, Lockorbie, and numerous others, the brake 
shell, and without wny action of the guard or engine- 
driver, by applied to avery wheel of the train and prevent 
the hinder carriages from running forward wocheeked 
upon the engine and tender or upon the leading CATTHAQUK 
kOwK to cause destruction to the rolling stock and loss of 
lifo to the passengers, 


This pot is completely met by the Westinghouse 


brake, but having special reference to the above accidents, 
it cannot be obtained at all by the Smith vacumm brake, 
and if can only be obtained partially, and in inferior 
degree, by the other brakes referred to, 
the Westinghouse brake, there being a store of high-pros- 
sure vir ina reservoir on vach vehicle, like ws londed 
air-yun ready to go off, the following combination of ad- 


In the cause of 


vantages is provided in the best manner, viz: (1) in. 


Btuntineous action on every wheel of the train; (2) 
instunt application by guards ask well ag engine-drivers ; 


(3) unfailing tell-tale of its own officioncy. 

The above considerations lead further to the accusations 
aOoften mada by the advocates of the vacuum brake, and 
now reiterated by Mr. Moon, of the number of failures 
recorded in the Voard of Trade returns by the various 
descriptions of antomatic and non-wutomiutic brakes re- 
spectively, A vaat number of the so-called failures of 
the Westinghouse brake are in reality the most important 
proofs of ith anccess. They aro imade up of short periods 
of delay in the running of trains, obliging the servants of 
the company to make it efficient before they are able to 
pine’ with their trains, and it is observable that the 
ailures of the vacuum brakes are, in a large proportion, 
dangerous failures, such as when the brake was required 
to net and did not act, in case of an accident to a train, or 
of an dmaminent collision, On the other hand, those re- 
corded of the Westinghouse brake are mainly from neg: 
leet of korvants, or defects of material, whieh have caused 
the brake to fly on, and have therefore been sources of 
delay without danger. Jo have the pleasnre to inclose a 
copy of the latest circular which bas been issned by the 
Weatinghouse Company on thin subject, which will fully 
lustrate theso points, though it is too long to introduce 
inte this letter. 

Referring to the same subject, Mr. T. FE. Harrison, in 
his report on the working of the Westinghouse brake on 
the North Mastern Kailway, a copy of which aceoupaunied 
our lust letter, niaakes the following forcible remarks : 
“Itmuay here be remarked that the above delays are not 
attended with danger - though called * failures, they are 
in mont cuses the best proof of the reliability of the anto- 
matic brake acting asa‘ tell-tale’ to call attention to any 
slight derangement, wad they will certainly be gradually 
wnd preatly diminished in number, particularly in) the 
bursting of hose pipes. The whole result is a delay to 
one train every other week-day of three to five minutes, 
out of all the trains working on the North-Mostern system 
—not as great a delay as occurs every hour under the 
working of the block system, The returns of failures 
made by different conpunies for the half-year onding 
December 31, 18838, vary «great deal, in one caso being 
relatively more than six failures to one on the North- 
Ivastorn,” oy 

Referring again to the companies «tated bv Mr, Mota 
to be using the vacuum brake, though different variaties 
of it, itis only right to conclude by saying that the fol: 
lowing ea annGelinen adopted and are successfully using 
the Wostinghouse brake in this country: The Norvh- 
Kastern, the London and Brighton, the Creat astern, 
the Chatham and Dover, the North British, the Caledo- 
nian, the Giaseow and South Western, the Rhymney, the 
West Lancushire, und astern and Middands Railway, 
and that there is not one of these companies that hus vot 
found tho greatest advantage from it in avoiding or mith 

ating serious accidents, ax, for instance, at Healey, 

Vhitehall Junetion, Ortuside, JSirkatall Forge, giluch- 
well sidings, Bickley, Waterloo Colliery, Leeds, Thirsk, 
Redhill, New Cross, Bricklayers’ Arius, THelpinghun, 
Streatham Jen, near Ely, and many others, not to 
refer to the numerona accidents which have heen alto- 
gether wvoided, and of which, having never been made 
public, there iso record, Mr. T. de. Harrison, in his 
report above alluded to, stat +s an follows : “ ‘Vhore doen 
hot appear to be any one point in the pringiple and 
arrangement of the Westinghouse brake, as now in use, 
requiring alteration, and it entirely complies with all the 
requirements of the Tuard of Trade. 

ALBERT KAPTEYN, 
Seerctary and Manager for the Westinghouse 


rake Compruy, 
Auguat 21, 1884. 
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ATCHISON, TOPEKA, AND Santa FR Latnnoan.- A new 


bridge across the Colorado at the Needles was opened 
for trattio July 31, 
and Santa Ie Railroad Company an unbroken line from 
‘the Missouri to all points in California, 


Jt will give the Atchison, Topoka, 


Fresen Coan Minine.--The production of conl in the 


French department of the Nord in 1883 was 38,789,067 
tunk, a8 compared with 3,777,638 tons in TS8u. 
working stuf amounted to 19,880 men last year, a8 com. 
pared with 20,056 in 1482, 


The 
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SEWACK AT ADELAIDE. ~ Tho South Australian bydraulic 


enginesr reports that the Adelaide sewage system is work- 
ing well, and that the plan of erecting ventilating shafts 
which hax been adopted in North Adelaide to prevernr 
wtenches Arising from the drains has been successful in 
abating the nuisance, 
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AND “NYBORG.,” 


CONSTRUCTED BY THE KOCKUMS MEKANISKA WERKSTAD, MALMO, SWEDEN, 


Ix the latter end of 1881, the Danish Government 
invited tenders for the construction of two large railway 
ferries, Small boats having a single line of rails on deck, 
had previously been in usc on the Little Belt, between 
Middlofart and Fredericia ; the connection of Copen- 
hagen with the Continent, over the Creat Belt, being 
made by ordinary paddle steamers, thus necessitating 
1 ap ete transfer of goods and mails and causing 
much loss of time. It was now proposed to make two 
ferrica large enough to carry seventeen loaded goods 
wagons or thirteen passenger carriages, They were 
necessarily to be of grout strength and scaworthiness, 
not only to withstand the severe weather sometimes 
exporienced in the Belt, but to force their way through 
the ice in winter, and keep the communication between 
Zealand and Jutland open in all possible weathers, A 
apeed of 18 knots in both directious was required, and 
the arrangenienta for the comfort of passengers and the 
safe navigation of the ship in all weathers wore unusu- 
ally complete, 

The whole contract for both vessels with machinery 
and outfit, was placed in the hands of Kockumu 
Mekaniska Werkstad Aktie Bolag, Malmo, Sweden, and 
thoir construction was entered upon in the spring of 
1882. 

The hull of each boat is of steel from the Steel Com- 
pany of Scotland, the ateel deck is supported by strong 
plate and angle iron cross-beame, and has a heavy girder 
running fore and aft under each line of rails, Both ends 

of tho ship are exactly similar in form, a rudder boing 
fitted bohind the stem fore and aft, On deck the rails 
finish on a platform which supports one end of the 
gangway when wagons areheing taken on board. 

The two-page. plate that we published in our issue of 
the Sth inat., ap ini general view given above, show 
the peranpoment with sufficient fulness to obviate much 
Capitulation here, but attention may be directed to 
one or two pointa, The great height between decks, 
10 ft., adda to the handaome appearance of the saloons, 
which are ornamented with panels of bird’s-eye maple, 
with walnut-tree columns, walnut furniture, and sofas 
covered with red velvet. Great attention has beon 
bestowed on the heating and ventilating of each vessel. 
Under the lower deck there is a large chamber con- 
taining several systems of pipes supplied- with steam 
from the main boilera. Into this chamber fresh air is 
driven by a centrifugal fan in the forward stokchole, 
hence # ia led to the various cabins by trunks havin 
w regulating valve in each; similar trunks conceale 
in the roof of tho saloon carry off the vitiated atmo- 
sphore to large exhaust casings near the funnels. In 
summer cvol air is driven direct through various com- 
partments. lectric lighting by are lamps is arranged 
on deck and in the engine-room to facilitate night 
trattic. The outfit includes Harfield’sa ateam windlass, 
Muir and Caldwell’s steam ateering gear for both 
rudders, steam capstans for warping the wagons on 
board, 500 life-belts convoniently hung around the 
ship's side, and life-boats specially constructed for ice- 
bound waters, 

The machinery, of which we publish engravings in a 
two-page plate this week, consists of two complete 
compound engines coupled to the same shaft, having a 
common surface condenser supporting the entablature. 
The guides are formed of stout square steel columns 

connecting the cylinders to the framing, making the 
design both light and accessible. Four boilers arranged 
in pairs foro and aft, eu ply steam at 80]b. per square 
inch, Fox's corrugated urnacea are used for the first 
time in these waters. The paddle whuela are of the 
ordinary feathering type, made of Swedish fron, and 
of extra atrong dimensions for going through ice. 

The following are the principal dimensions in English 
measure of the hull and machinery ; 


ft. in, 

Longth over all ... 248 10 

Breadth of boam es 34 10 

» _ over paddle-hoxea _ i 0 

Light draught with 75 tons on deck ... 8 6 
Displacement i fi og 1187 tons, 
Midship area 244 uq. ft, 
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Diametor of high-pressure cylindors. i in, 
we low-pressure aa (34 ,, 
Length of stroke.. 4ft. Gin. 


Condensing surface 


Diameter of air pumps ... he 27 in. 

, circulating pump 21 
Stroke of all pumps P+ ae 
Diamotor of crankshaft 4 t 
t. 


: whoel over floata 
Size of floats “i 


8 ft. Gin, by3 is 
Diente: of boilers 12 
n 


10 5, 
5700 aq. ft. 
188 4, 


Result of Triale made over a 12-Knot Course in the Sound 
on Light Load Draught. 


Total heating surface 
fire-grate 


Full Speed Trial. 
Consumption 
ral. 

Ahead. Astern 
Steam, Ib. 80 80 ae 
Vacuum, in. 25 2h 243 
Revolutions 338 | B78 BY 
Grade of expansion 876 06 
LH. 45 = 1100 1700 1720 
Speed .. fe 12.25 18.81 12.97 
Coal per hour per I.HP., Ib. 1.98 


A noticeable res:.lt was observed, in going astern, 
the engine made more revolutions in this direction 
with less steam, while the speed was somewhat logs, sli 
being greater. Asmuch more water was carried rounc 
by the wheel, this result is no doubt due to the fact that 
the float, when going astern, enters water already 
broken by the radius rod, levers, &c., which have 

receded it, while in going ahead it presenta a per- 
ectly flat surface to a solid body of water. th 
steamers were delivered in October of last year, and 
are giving every satisfaction, performing the journcy 
from Kiérsor to Nyborg in about an hour. The arrange- 
ment for running the carriages on board works with 
great smoothness, the whole time from the arrival of 
the train in the station until the ferry is ready to 
leave the harbour with the paasongers and wagons on 
board being about ten minutes. The vessels were con: 
atructed at Messrs, Kockum’s yard in Malmo, under 
the management of Mr. A. B. Munter, assisted by 
Mr. Ortmann for the ship work, and Mr, Irving in 
the machinery department, while the work waa in- 
spectedd by Director Nielsen, Captain Jesperson, and 
Mr. Urain on behalf of the Danish Government. 

In connection with this subject, we may add that a 
mixed Swedish and Danish commission is at present 
considering the question of completing the chain of 
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| ferries by placing similur steamers on the Sound, thus 
| giving the whole Scandinavian peninsula direct rail- 


way connection with the Continent. We should mention 
tat the dimensions marked on our illustrations are in 


| Swedish feet and inches, the ratio to English measure 


being .9741 Mnglish feet equal to one Swedish foot. 


BESSEMER BLOWING ENGINE. 
(Concluded from page 184): 


WE have already in a previous article (see page 104 
ante) said a few words about the general arrangement 
of the steam cylinders of the Bessemer blowing engines 
at the Helf Steel Works, and we propose now to describe 
these parts more fully in detail. e engine, it will be 
remembered, is of the compound type, with cylinders 
of 35.24 in. and 49.6 in. in diameter respectively, 
and 4 ft. 11.06 in. stroke, and is provided with an 
intermediate receiver placed horizontally between the 
two cylinders. The two groups of sixteen heating 
pipes are each divided by a longitudinal vertical par- 
tition, so aa tv more fully bring the high-pressure ex- 
hauat, which surrounds the pipes, in contact with the 
live steam which passes direct from the boilers through 
the pipes. The receiver is provided with omple 
arrangements for draining both the live and the ex- 
haust steam chambers, and, in caseof repairs or for clean- 
ing the heater, a shut-off valve for the live steam 
ia provided; the heater is also fitted with a safety 
valve. A valve is, moreover, provided on the 
live ateam chamber of the receiver, through which 
steam can be supplied direct to the low-pressure 
cylinder; for the purpose of starting the engine this 
has proved unnecessary, but it may at times be desir- 
able to work both cylinders, or the low-pressure 
cylinder alone, with high-preasure steam. 

The provision in these engines for steam jacketting 
both cylinders and their cylinder covers by live steam 
is very complete, os Professor Riedler lays great 
stress upon the importance of warming up large engines 
some time previous to their starting by means of 
steam jackets, a subject of special importance with 
blowing engines for Bessemer plant, which are fre- 
quently stopped and started at short intervals. 
Fig. 42 shows in detail the connection for supplying 
steam to the cylinder covers from the jackets, arrange 
in such a manner that no pipes or joints have to be 
disconnected when lifting the cylinder covers. The 
condensed water from the jackets can either be run 
back to the boiler feed tanks, or it can be directly 
returned to the boilers by means of a special little force 


ump, 
The valve and valve motions of these cngines are 
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DETAILS OF BESSEMER BLOWING ENGINE FOR THE HELF STEEL WORKS. 


CONSTRUCTED BY MESSRS, BREITFELD AND DANEK, ENGINEERS, PRACSUE; FROM THE DESIGNS OF PROFESSOR RIEDLER, MUNICH. 
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somewhat peculiar, and, be it at once said, not quite to 


the satisfaction of the designer, but they were the | 


result of the peculiarly unfavourable conditions already 
roferred to, and have proved quite succossful in work- 
ing, which after all isthe main point, Both steam and 
exhaust valves for the low-pressure cylinder aru 
cylindrical valves with slight longitudinal motion ; the 
stcam valves for the mga presente cylinder are double 
beat, and the exhaust valves cylindrical. Only the high- 
pressure steam valves have adjustable variable cut-otl, 
ranging from one-tenth tu six-tenths, while a slight 
variation from four-tenths to six-tentha is obtainable 
in the low-pressure cylinder by means of a varied lap, 
full port opening being obtained only between .45 and 
6 cut-off (wee diagram, Fig. 44), 

The valves, in the case of each cylinder, are driven 
from a second motion shaft running parallel to the 
centre line of the cylinder. In the low-pressure 
valves, see Wig. 7 on our two-page engraving for 


Auguat Ist, eccentrics coupled to a diac on the valve 


spindle are used, while for the high-pressure cylin. 
er the exhaust valve isdriven in a aimilar manner; 


the admission valve, however, is worked by a lever | is 14 in., but it can be slightly adjusted. 


and cam motion from the shaft, the cams being made 


Fig, 3, two-page plate for July 18th, 
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Some complica: 
tion in the valve gear was necessarily introduced, 
seeing that the cylindrical valves had to be rotated by 


‘eccentrics on a shaft lying at right angles to their 





axes, aud had also to be capable of a slight longitudinal 
motion, ‘l'o render this possible the eccentrics and the 
pins on the valve discs wore constructed as ball-and- 
socket joints (sec Figs. 45, 46, and 47), This con- 
struction appeared perfectly admiasible in this case, 
as only slight movements were required and there was 
no very great resistances to overcome. The arrange- 
ment for effecting the longitudinal motion of the 
cylindrical valves is clearly shown in Figs. 41 and 42; 
a worm on the valve gear shaft « works in a worm. 


wheel fixed to a vertical shaft, the lower end of 


which, passing below the bed-plate of the engine, 
carries another worm, gearing with a wormwheel 4 


on a short shaft, fitted with au adjustable crank disc ; 


from this crank disc levers poh 


the vibrating 


motion to two verticul shafts w, see Fig. 41, to which 


‘by meaus of short cranks the valve spindles are 


coupled, The usual longitudinal motion of the valves | 


The attach- 
ment to the valve spindles is clearly shown in Figa. 48 


to slide on the shaft and having a varying lift so as to, and 49. The air pump, shown in Figs. 3 and 6, is of 
adjust the point of cut-off, This is effected by means the single-acting vertical plunger type, 21.27 in. 
of a travelling screw, provided with a handwheel, see | in diameter and 25.53 in, stroke ; stuffing-boxes and 
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valves are completely placed under a water seul #0 as 
to avoid air leakages. 

The plunger is guided in the long sleeve of the 
atufling-box; the pump has four suction valves 
1).8in, in diameter bie in the bottom of the pump 
cylinder, and twelve delivery valves 7.°7 in, in 
diameter arranged around the stuffing-box. A small 
valve at the foot of a pipe connecting the top of the 
condenser with the air pump (sec Fig. 6), serves to 
take away the air out of the condenser, while a hood 
over the steam inlet prevents the latter from directly 
entering the air pump through this pipe. The con- 
denser, which in its upper part is 274 in. diameter, 
is reduced in ita lower part to 11} in., so as to give as 
much space as possible between the injection infet and 
the condenser water level during the upstroke of the 
air pump; while, on the other hand, the top of 
the air pump is increaged to such a diamoter that the 
water level never falls below the bottom of the stuffing. 


box. 


The injector ia provided with a doublo atarting 
valve, an ordinary shut-down valve, under control 
the engine driver, by means of the handwheel S (se 
Fig. 6), and a balanced valve V, shown in detail in 
Fig. 52, the atarting lever of which is fixed at a con- 
venient spot close to the high-pressure cylinder, 80 as 
to cnable the engine driver to suddenly stop the in- 
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ee 
jection water when desirable. 
ordinary shut-down valve, worked by means of the 
handwheel S, is not touched, but the balanced valve 
V only is used, ‘This arrangement was considered 
neceasary so as to avoid the possibility of filling the 
condenser aud low-pressure cylinder with water in case 
of a sudden stop of the engine. The injcction water 
was supplied from an overhead tank under the pressure 
of the water head, and to avoid drowning the engine- 
room, a apt Valve (see Fig. 53) ia provided on the 
condenser, which opens to an overflow aa soon as any 
Water pressure occurs in the condensers, ‘lo avoid 
leakage by this valve, it is always under a water seal, 
The water supply under pressure to the condenser 
was, howevor, ultimately abandoned for fear of an 
accident from drowning and an injection water tank 
rovided, from which the injection pipe could dtaw 
its supply. The injection water is at times very 
dirty, and carries sand and other impurities, and this 
was one of the chief reasons why o» solid bucket 
plunger had to be used for the air pump. The 
water is, moreover, allowed to settle mi the injector 
pipe is titted with o float, so as to always take the 
water off the surface, 

A direct exhaust is only partially provided for these 
engines in case of breakdown of the condensing arrange- 
nent, the bends joining the cylinders to the exhaust 
main not having been fixed. Asa reason for this Pro- 
fessor Riedler says that if a convenicut mode of work- 
ing condensing engines without the condenser is pro- 
vided, the engineer flies to it immudiately the least 
repair is required to the condensing part, and the 
ougines are often worked at considerable expense as 
nou-condensing, instead of the slight uecessary repairs 
pele carried out. In the case of the blowing engines 
at Heft, it would be more trouble t- connect up the 
exhaust bends than to uttund to ordinary pump re- 
pairs, although in cases of emergency the bends could 
goon be put up without much delay. 

With a view of the utmost safety in working and the 
possible avoidance of repairs, large bearing surfaces 
and very strong construction of detuils have been every: 
whore studied ; the crankshaft bearings are 213 in, 
long, the plummer blocks are made adjustable side- 
ways by means of wedges, and strong guides and adjuat- 
able and large guide blocks, have all added to make 
these engines u successful job, In calculating the 
weight of the flywheel, which for the purpose of cary 
transport had to bo made in four segments, and the 
boss and arms cast separately, the compression curve in 
the air cylinder at the ond of the stroke was taken 
carefully into consideration ; Fig, 54 shows a dmyram 
constructed to show the prossuveb in a single cylinder 
blowing engine due to air wind steam pressure com- 
bined, @ l representing the air compressing curve and 
ecthe rurve of ateay pressure; the grout varicty of 
work done and str upon the driving parts is clearly 
represented in tho hatched surfaces, 

Lhe aturting guar is of an ordinary type with two 
rows Of rutchat teoth cust in the rim of the flywheel over- 
lapping each other one-half pitch, The upper two pawls 
b serve yo turn the flywheel, the two lower pawls « to 
pears the engine from running back. If the starting 

wr is completely depressed it throws, by means of 
amall lever connoctions, all four pawls out of gear with 
the wheel. 

The results of wocking have so far been in every re- 
Rpect most satafactory, and with the exception of a 
fow slight mechunicul derangements, nothing of any 
moment has happened, It was found that sone of the 
suction valves of the blowing cylinder did not keep 
tight, owing to uneven thickness of the loather rings, 
but this was easily remedied by turving them accu- 
rately, Moat of the working parts of the engine are 
made of mild steel, as are also the crosshead and 
orosshead bolts ; one after the other the latter gave way, 
owing, it was thought, to a one-sided strain; ball 
‘washers were provided, and iron bolts used in place 
of steol, and this little difficulty successfully over- 
come. 

The ateam consumption of the now engines compared 
with the old is of course very considerably reduced, 
although a great increase in power is one of the 
most important features in the new engine, enabling a 
reduction in the time of the blast, and consequently 
causing an economy in furnace linings, amounting to 
about 600/. ri aunum, which amount will, it is ex- 
puctud, Le still bettered by improved tuyeres. While 
with the old engine, two coal-fired boilers using daily 
10 tons of coal, were necessary in addition to some 
boilers fired by furnace gages, one coal-fired boiler was 
laid off immediately, and the coal consumption for the 
other brought down to about one-third of the original, 
but since the erection of a new blast furnace, and the 
arrangement of one more gas-fired boiler, this quantity 
has come down to two tons per day. The boilers havo 
some other engines in the place to supply with steam, 
but it is expected that before long, coal for boiler pur- 
poses Will be dispensed with altogether. 

In conclusion, we have repr 
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For short stoppages the 








of Suffolk horses, 


twice a week. 
when his health no longer allowed him to follow grouse 
shooting, he found a less fatiguing substitute for it 


uced a few indicator 
diagrams ; Fig. 57 is a set of diagrams taken off the 
blowing cylinder running at twenty revolutions, the 
dotted lines show the true Mariotte curves; Fig. 5] is 
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also a diagram from the blowing cylinder during the 
time of warming up the engiue, the latter only making 
cight revolutions. 


Vigs. 59 to Gl are diagrams taken off the steam 


cylinders, aud show a fair distribution of steam, the 
figures on the scales representing atmospheres about 


14.7 Ib, Altoyether these engines, built by Messrs. 


Brietfeld and Danek, of Prague, to Professor Ricdler’s 


designs, have proved a very successful job, and they 


possess numerous features well worth careful consider- 
ution When designing engines of similar type. 


We are indebted for the drawings and descriptions 


of these engines to a reprint from the Zerilschrist 
des Verein 


Riedler. 


Jeutsche Ingenicare, sent us by Professor 


MR. RICHARD GARRETT. 
We record with regret the death of Mr, Richard 


wea anne 5 rete ene 


(iarrett, the head of the firm of Messrs. R. Garrett and 
Sons, of Leiston Works, Suffolk. 
place on the 30th ult., from heart disease, ond 
although he was known to be in delicate health it was 
a surprise to most of his friends. 
pleted his fifty-fifth your, having been born on July 22, 


His decease took 


He had just com- 


1820, at the Works House, Leiston. He was the 


eldest son of the proprietor of the works, which were 
founded in 1778 and was the 
borne the same name, and who had been, or has since 
become, the senior partner of the firm, He was educuted 
at oa private school at Woodbridge, and when he 
attained the age of fourteen was apprenticed to his 
father, 
a smithy, and a wheelwright’s shop, and was gradual 
transformed into an engineering concern us the demand 
arose for agricultural machinery here und abroud, Mr, 
(Garrett became a partner with his father and brother in 
1853, and on the death of the former in 1860, he 
succceded him as the head of the firm, which then con- 
sisted of himself and his two brothers, Mr, 
Newaon Garrett and Mr, rank Currcett. 


fourth who had 


The business originally consisted of uo arth 
y 


Harry 


Notwithstanding the high reputation Mr. Garrett had 


in the world as an ayricultural engineer, he was better 
known among his neighbours as a tenant farmer, and 
it was this department of his work in which he took 
the greatest pleasure. 


At the time of his death he 
held 2000 acres of land, and was an enthusiastic breader 
He was an eurnest supporter of all 
associations for the purpose of encouraging or extend. 
ing ayriculture, and for some years held the position of 
vice-president of the Suffolk Agricnitural Associaticn. 
His zeal for the welfare of Suffolk farmers naturally 
caused him to take a great interest in the Albert 
Memorial College at Framlington, and at the death of 
his father he was elected to the position of governor, 
which he retained until the last, althongh for some 
time he had been unable to take an active part in the 
management of the Institution, All his life he took a 
keen interest in sport, and for many years hunted 
He rented a moor near Inverness, and 


in his native county, 

Mr, Garrett was a member of the Institution of Civil 
Engineers, and also of that of Mechanical Knyineors. 
His reputation as an engineer rests to a great extent 
upon the many improvements he effected in the thrash- 
ing machine, first as an implenent worked by horses, 
and afterwards as the completer machine which is now 
to he found on every important corn-growing farm in 
the country. His patent for the combined thrashing, 
dressing, and straw-shuking machine was taken out in 
conjunction with James Korridge, the foreman of the 
thrashing machine department of his works, on 
January 18, 1859, Side by side with the thrashing 
machine comes the portable engine, and this naturally 
occupied much of Mr, Garrett’s attention, receiving 
from his hands many of the improvements which have 
aised it to its present degree of excellence and 
economy, In mechanical, as indeed in all other 
matters, he had the courage to form and uphold his 
own opinions, and he would never follow a fashion in 


ferring to remain singular, even at the expense of 
losing orders, than to adopt arrangements which he 
considered uunecessary or indefensible. 

In reviowing Mr. Garrett’s career it is impossible not 
to be atruck with the wide area over which he gained 
fame and esteam, Aas an engineer his name is known 
by the whole English-speaking agricultural population 
of the world, while in hia native county he enjoyed the 
eateat popularity among all classcs. He waa a bold 
rider, a ateady shot, a successful farmer, a capital 
judge of cattle and horses, a popular major of volun- 
teers, an active politician, and a genial neighbour, and 
into all his pursyits he threw, for the time being, all 
hisardour. Such a character never fails of recognition 
in any part of the world, and least of all in England. 
It is easy to understand the feeling of sorrow 
with which the news of his death was received, not 
only by his friends and neighbours, but also by those 
who had met him in business, cither as an ougineer 
or x4 8 farmer, 
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August 9), when she steamed at the rate o 
the measured mile. 


enginecring which did not meet with his approval, pre-" 
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TRIAL TRIPS AND LAUNCHHS. 

On Friday, August lst, the «3. Ashton, built to the 
ordor of the Manchester, Sheffield, and Lincolnshire 
Railway Company, by Messrs. Edward Withy and ('o., 
of Middleton Shipyard, West Hartlepool, left Hartlepool 
for Crimsby on her trial trip. The Ashton is a sister 
ship to the .5, Chester, lately completed for the same 
ownurs. In the ss. Ashton the Manchester, Sheffield, 
and Lincolushire Railway Company have added a most 
valuable and speedy vessel to their fleet ; aur ie the 
trial trip to Grimsby she averaged 13.0 knots por hour, 
and she ix expected to make the passage from Grimsby to 
the Continent in remarkably quick time. The comfort 
and safety of the passengers have been a paramount con- 
sideration, but after conceding to them every convenience, 
the vessel is still capable of carrying about 1000 tons of 
curgo inclusive of bunkers, On account of her large bewm 
and the length of the water-tight deck orections her 
range of ktability ia very great, and at Lloyd's certified 
load line she has the Jarge mount of 380 percent, surplia 
buoyancy, Before the vessel loft Hartlepool she was put 
under aseries of inclining texts, und from the asubjoied 
calculations it will be seen that under ull conditions rlie 
will be a very stable bout at sea,’ and even mE plies 
was carrying eight locomotives on deck she would have u 


maximum stability of 42 deg, 
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Thore wre also kuols fitted along each bilge to further 


assist in steadying the ship. The holds are divided into six 


water-Light compurtinents, cach connected toa very power: 


ful centrifugal pump inthe engine room, and w large 


Downton pany titted on deck. Tho whole of the deck 
orections are of iron, and for further protection against ico 
the bows of the vessel are covered with double plating. 
During the trial trip the vessel was put under a series of 


interasting experiments, such as reversing the engines 


when going full steam whoud, turning completely round 
to port and ktarboard, &e¢., and proved fully up to the 
highest expectations of the builders, wuswering her helw 
with remarkable precision and steadiness, The triple 
expansion engines, with which the vessel ix fitted by 
Mesara, J. Richardson and Sou, Hartlepool, worked with 
smoothness and regularity. Those ongines, under tho 
able munayement of Mr. R. Wyllie, huve lately secured 
very murked success both as regards power developed and 
economy of fuel. Churchill's patent governor ia fitted 
to the engines, which are supplied with steam at 140 Ib. 
prossure by two cylindrical boilers. The s.s, Ashton, 
during construction, has been sauperintended by the 


company’s marine Sipe R Terie Captain Kennet ILore, 
and the engines by h 


r, (x. H. Clarke, of Grimsby. 
The s.s, Rosalind sailed on her trial pul on Saturday, 
4 knots over 
The dimensions are 177 ft. by 274 ft. 
by 12} ft. The cylinders aro 22 in. and 41 in, in diameter 
by 30 in. atroke, and there is an extra large vteel builor 
according to Buard of Trade requirements for 95 Ib. work- 
ing pressure. The vessel has been built for Messrs, 
Coppack, Carter, and Co., of Connah’s Quay, from 
designs and apecificationa by Mr. Joseph R. Oldham, of 
Liverpool. The builders are the Royal Shipbuilding and 
Engineering Company ‘de Schelde,” Flushing, 

On August 14, the s,s, Ituni, built to the order of the 
Demerara and Berbice Steamship Company by Mesars, 
Wigham, Richardson, and Co., waa taken on her trial 
trip. The dimensions of this vessel are 237 ft, length be- 
tween perpendiculars by 32ft. breadth and 16 ft. Sin. 
moulded depth. This vessel and her sister ship, the 4.8, 
Eeta, already running, are constructed for the Demerara 
and Berbice trade, Which, owing tu the difficulties of the 
port of Demerara, requires a large displacement on a light 
draught. The engines have cylinders 27 in, and f4in. in 
diameter and 861in. stroke, and two boilers of ample 
power working 90lb. pressure. The trial waa satisfactory 
the vessel anne a mean «peed of 10 knots, The verse 
has been built to the specifications and plans of Messrs, 
Flannery and Bagyallay, London, superintending ongi- 
neers for the owners. 


NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Pontefract Gas Company.—At the half-yearly meeting, 
Mr. 'T’. W. Tew, chairman, presided, and the roport 
showed that 10,966,459 cubic feet of gas had been con- 
sumed during the half-year, being an increase of 171,202 
cubic feet. A dividend of 10 por cent. on the original 
shares and 74 per cent. on the new shares was declared, 
payable on the lst of September next. It was recom. 
mended that the Corporation and private consumers 
should pay one uniform priced of 8s, 3d. por 1000 ft., in- 
stead of the Corporation paying 28, 9d. per 1000 ft., and 
the public 3s, dd. A great number of pipes had been laid 
during the half-year, but it waa to be regretted that the 
overavers of Pontefract und Tanshelf had greatly in- 
creased the assessment on the gas works and on the gas 
mains, The report was adopted. 


Leeds Tramways Company.—The twenty-fourth half- 
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early report of the directors to be submitted to the share. 
olders lias been issued. It states that the accounts show 
that the rece. ts have heen 20,9700. Os. dd., in addition to the 
amount brought forward from last account, 4450, 58, 8d, ; 
total, 21,4107. 68. Theaxpenditure has been 17,8080 14.11d,, 
leaving « bulance of 3612/, ds, 1d., Which the directors 
propoke to appropriate as follows : Dividend at the rate 
of 4 por cont, per annum, 82001; contingent fund, 
200/,; balance to carry forward, 212/. 48, 1ld,; total, 
8614, 4s. 1d. Tho total car receipts show an incrense of 
365(, 12s. as compared with the corresponding half of lust 
yeur, There has beon an ineruwe in the cost of engine 
haulage, which is owing to a larger number of engines 
being in use, and also in maintenance of roads. hith 
those exceptions, there ix a reduction in moat of the 
charyes to the debit of revenue, The charge for tuuin- 
tenance of roads not only covers the veneral epee (in 
the execution of which a great deal of new stone has heen 
used), but it also includes the coat of relaying o mee 
portion of the tramways with new stool railk. The 
directors some months ago ordered six more engines from 
Merars. Kitson and Co,, of Leeds, and expect to have 
them all delivered by the middle of Auguat, and then the 
company will have ten engines altogether, They also 
ordured two large bogio-wheeled cara from Messrs. Star- 
buek and Co., of Birkenhead. 


Furniss Railway Company.—The report of the directors 
to be submitted to the 80th half-yearly general meeting of 
the company, to be held at the offices, Barrow-in- 
Furness, on Friday, the 22nd inat., suys that in their 
two Jast half-yearly reports the directors referred to 
the unsatinfuetory state of the iron and stucl trades, 
‘he depression in these industries has, during the past 
hilf-yeur, become more xevere, and the general trafic of 
the district has consequently materially decreased. The 
result ia large falling-off in the receipts of the company, 
not only from the carriage of minerals, but also from pas- 
Konger und general trutlic. The directors have endea- 
voured as far as possible, to reduce the working exponsen, 
They have also curtailed the expenditure upon capital, 
proposed and sanctioned at the lust gencral meeting to the 
extent of about 11,000/. The gross eurnings of the hualf- 

ear are 240,268, being 22,6447, leas than those of the 
wlf-yeur ending June 30, 1883, The working expenses 
are 119,751, showing a reduction of 7186/., as compured 
with the corresponding period of 1888, Tho net receipts 
amount to 130,517, being 15,458/, leas than those for the 
corresponding period of the yeur 1883, After providing 
for nl preference charges, there remains the sum of 
40,004/. availuble for dividend upon the ordinary stock at 
the rate of 8 per cont. per annum. This will absorb 
39,6800, leaving 9742. to be curried forward to tho next 
half-year’s account. During the half-year the sum of 
6,760, hax been received on account of the 200,000/, of 
4 per cont, preference stock issued in pursuance of the 
resolutions passed at the general meeting of the company 
held on the 28rd of Aujust, 1883, The total sum ro- 
evived in respect of this atock to the 80th of June last is 
#5,000/. The directors axpresa regret at the death of the 
Duke of Buccleuch and Queensberry, who had been asxo- 
ciated with the company since ita formation, and had baon 
p director for vighteen years. Mr. Mdward Wadham, of 
Barrow-in-Furness, hax bean elected by the directors to 
fill the vacancy. 


Mesara, I. Brig and Co. (Limited)—The report. of 
the directors for the year ending J une 30, TX&4, atatos that 
the result of the year’s business hus been most disappoint- 
ing, and the directors repret that the depression of trade 
referred tu in the Inst hulf-yearly report has increased 
during the last six months. The effect of the unusually 
mild winter has heen a general restriction in the domand 
for house coal and a large accumulation of stock, which, 
under ordinary circumatunces, would have been consumed 
during the winter. The profit from the Yorkshire Cual 
and Steamship Company (Limited) also shows a diminu- 
tion owing to increased competition on the Hamburgh 
line through the running of steamers by the Co-operative 
Wholesale Society (Limited) between that port and Goole. 
The balance standing to the credit of profit and logs ac- 
count, after payment of interest on debentures and pre- 
paid calls, is 3882/, 19s, fd., which the directors propoxe to 
earry forward. The debenture bonds of the company 
have been reduced by a sum of 83501, paid off during the 
year, and bonds to the amount of 18,700/. have been re- 
newed on terms more favourable to the company, 
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NOTES FROM THE NORTH. ing business connected with the manufacture of Singer 
GLascow, Wednesday. Rewing machines has been carriad on ut Bonny bridge, 
Glasgow Pin Iron Market.—ast Thursday's market was | Near ‘alkirk, but as the Singer Company are new con: 
steady, and on foronoon 'Change there were transactions | contrating all their operations at Rilbowie, | near 
at 41x, 7d, down to 41a. Gd, and back todis, 7d, cash, alao | Clydebank, in Dumbartonshire, where they will do 
atdix. Shd., 41x. 8d, and up to 41a. 9d. one month, the [SU their own ironfounding, trade at the lirst- named 
clone being buyers at 41s. 7d. cash and 418. Yd. one month, places is new suffering in Kome measure, No fowar 
with sellers adie Ad, per ton more. The top quotations than 200 foundry workmon have left Bonnyhridge 
were again reached in tho afternoon, but sellers at the to be enployed in the dminense works of the Singer 
close wore uccepting 41K. Ghd. cash and 418, Bhd. one Company, at Kilbowie, but there is every contidence 
month, with buyers at 4d. per ton lower, The market that Messrs, Ure and Co, will, in the course of 
was komewhat easier on the following day, with business time, do something to inake up for the lox of the trade in 
done during the forenoon at 4)s, Gd, and 41x, O4d. cash, | ROWINR machine castings, Tn the kame place there in a 
the market closing with sellers at 41a. Gdd, cash and very large business in making the castings for the so-culed 
41x. *8kd. one month, and buyers at 4d “less per ton, American Ktoves, of which there are almost endless 
Down to 41s, Skd. cash and 41s. 74d. one month were ac- variation, This business was atarted a long time ago by 
copted in the afternoon, Which were also the closing prices Messrs, Smith and Wellatood, and ne oe of thy 
for sellers, buyers offering 4d, per ton under, Monday's xewing Machine castings was onprafted upon it; indecd 
market was qiiet and easy, but the close was the sume os the work started by that firm imuy be said to have been 
that of Friday, though both forenoon und afternuon the origin of the sewing machine trade on this side of the 
dix, Sd, cash and 41s. 7d. one month were reached, | Atlantic, 
The warrant market was firmer yesterday, and a Dundee Shipbuilding Trade. —Tt is reported that aeveral 
fuir amount of business was done at prices higher than | Dundee shipbuilding firms have refused contracts owing 
those of the previous day, and the sruaing price was 4d. | to the high rate of woges demanded by the workimen, thie 
per ton higher than that of Monday. During the fore- | rato being nearly 25 por cent. higher than whut is paid on 
noon market thera were transactions at 41s, Sd, ub to} the Clyde. One firm had the keel of a vessel lvid down 
4}, ee cash, and up to 418. 8d. one month, the close | and another has a contract iu hand ready to proceed with, 
being buyers at 41a, Gd. cash, and 41s, 8d. one month, | but the exorbitant demand of the men has stopped all 
and sellers wanting 4d. more per ton, Business was re- | work, and it is fully expected that the contracts will be 
ported in the afternoon at 41a, Ghd. and 41s, (id, cash, | transferred to the Clyde, 
alsu at 41a. 8d. one month, with sellers at the cloke ask- 
ing the top prices, and buyers offering 4d. lower per ton, 
Prices again advanced to-day to 41s, 7d. cash, and dx. 9d. 
one month, which were the closing quotutions for sellers 
in the afternoon, with buyers offering 4d. lower per ton, 
A year age the cash price was about dye. per ton, With 
the exception that some of the shipping brands have been 
dearer, and in some cases very scarce, there has heen ne 
feature of any epocial interest in the Glasgow pig iron 
market during the past week, ‘The market has certainly pe pt 
boun steady, with comparatively little fluctuation in month or two, Shipments are disappointing, being 48,300 
wricex, and a considerable quantity of iron has changed tons up to date against 44,600 tons to sume time last 
bide buyers having come forward somewhat more month, Ax nearly ull the eG mills and foundries are 
freely. Still, there does not keem to be much ground for closed, and as the Beton Steel Works are still idle for 
eoneluding that an improvement is taking place, for aK want of contracts, a considerable increase in the stocks is 
the wants of purchasers get supplied, the market again expected during the current month, Reports from the 
inclines to beceine heavy. No change in the state of | ron centred in Knyland, the Continent, and America are 
trude at home falla to be noted, nor is any improve- nof encouraging for a aatiafactory winter's trading, and 
mont reported from theo Continent or from America. with this In ViacWw CONBUTNIELE und merchants incline to 
There aro now 04 blast furnaces in’ actual operation, hold off from purchasing. The mnuaaifactured iron trade 
one having been damped down during the week at the | coutinnes dull at o%, per ton for bhipy plater and 4/, Vis, 
Gurtsherrie workk of Messrs, William Viaird and Co. for angler less 24 por cant. ut mukers’ works. Heimutite 
At this time twelvemonth there were 114 furnaces blow. | Dig iron is flat ub dds. and 44s. Gd. per ton for Nos. 1, 2, 
ing, or 20 more than at the present time, hence it may and & f.o.b. west coart porta, ‘Lhere ta no indication of 
he suid that compared with that of lant your at this time, | My hnprovement in trade, 
The Steel Trade.—Yor the past few weeks tho great 


there ix a reduction in the make of pig iron to the extent 
of about 4000 tonk per week, Laat week's shipments of | ston Steel Works of Mersra, Bolekow, Vaughan, and 
Co., of Middlesbrough, have been stunding idle owing to 


pig fron from all Scottish porta amounted to 11,484 tons 
us against 0727 tons in the preceding week, arid 14,884 | the difficulty there is of obtaining orders at rates which 
tons in the corresponding week of lust year, They  in-} will lowve a profit. These gigantic works are capable of 
cluded 2000 tons to Ituly, 1850 tons to Germany, 1400) producing abont 5000 tons of ster] per week, While they 
tons to the United States, 1863 tons to Canada, 000 tons havi been inoperative, the enterprising firm have been 
to Holland, 515 tous to Belgium, 465 tons to France, 255 | adapting themxelver to the change which is going on in 
tena to Australia, &e.,, and lesser quantities to other | the iron industries, and have been putting down extensive 
countries, The stock of pig iron in Messrs, Connal und plant for rolling steel plates, Bulckow, Vaugnuan, and 
Co.’s publia warrant. Ktores stood at 86,447 tons yester- | (lo, have made such additions and alterations as will 
day afternoon, as compared with 586,800 tons yosterday | place them in a position to supply either Sieniens or baste 

steel. ‘Che works will be shortly recommenced, and it is 


week, showing uw decrease over the week amounting to 
S80 tons, hoped that they will be kopt going uninterruptedly for 
woe time. 


Death of Mr. Walter Neilaon, of Summerlee Jon Works, 
—The Glaxgow newspapers ol this afternoon announce | Engineering aud Shiphilding. —Thore in no change to 
the Sion ‘i ie baie Neilson, Hs ue ra report in the general dull stute of these industries, 

‘ks, Whi ui ay 18 WHs SCIZeC ‘ ec 2 
Works, which tle place ab Ayr, wiere ng phe The Coal and Coke Trades.--There is no alteration in 
the coul and coke trades, * 


with illness about two months avo, Mr. Neilxon was the 
The Salt Trade at Middlesbrough. —Thia new trade is 


won of the well-known John Neilson, of the Oakbank 
Foundry, Glasgow, and for the major portion of his life 
developing satisfactorily, Messrs, Bell Brothers, the 
pioneers, are raising brine which inakes about 500 tons of 


he was prominontly identified with the manufacture of 
kalt per week, and next month they will put in operation 


pig iron at the above-named works. The caroer of the 
decoased ix well entitled to a fuller notice, which we hupe 
their new alkali works close to the salt pute at Port-Cla- 
rence, A new company have commenced boring, und 


to be able to give in our next issue. 
Boats for the Nile Hxpedition.—Several firms on the | Mosurs, Bolokow, Vaughan, and Co. are continuing their 
boring operations, 


Clyde havetaken in hand the building of a number of 
boata to form the flotilla for the Gordon Reliof Expedi- 
tion up the Nile. Messrs. D. and W. Henderson and 
Co., Meadowside Shipbuilding Yard, Glaugow, have un- 
dertaken to supply thirty-three of the boats; and 
Messrs. John Shearer and Son, Glasgow, will supply a 
smaller number. Overturos were made on Monday tuo 
Greenock and Port-Glasgow buildors, but as the time 
within which the boats were to be completed and de- 
livered, namely, twenty-seven working days, waa xo short, 
the offer was not seriously ontertained by the Greenock, 
although two contracts were taken up by Port Glasgow 
firms. The boats are to be 30 ft. long by 7 ft. wide, and 
24 ft. in depth. Their weight is not to exceed 1000 1b, 
and they are each to carry 6500 lb., which is about the 
weight of fifteen soldiers, with ammunition, provisions, 
&o. The boats will be provided with rollers, #0 that when 
the cataracta are reached the buate will be run ashore and 
rolled over the land until navigation can be again re- 
sumed, Each bout is also to be supplied with aix poles to 
push them over eandbanks or any other obstructions that 
may be encountered. 


Railway Locomotive ih ti asia AA of Full Time. 
The Glasgow and South-Western way Company's 
employda at their workehaps at Kilmarnock have this 
week fwen again put on full time, For the past three 
months or 40 they were working only five days a week, 
A similar happy change in the fortunes of the workmen 
has alan taken place at the North British Railway Com- 
pany's workshops at Burntisland. 


Trade at Bonnybridge.—For many years the ironfound- 





































































































NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
Mippiursnroucn, Wednesday. 
TheClereland Tron Market. —Y esterday, owing to the local 
holidays for Stockton races thera was a thin attendance 
on ‘Change, and the amount of business transaeted was 
veryxmall, Little lota of No. Cleveland pig changed 
hand ut 86x. dd. ie ton fiat, for prompt delivery over a 











Merasns. Hornasy ann Co.'s SHEAF-BINDERS,— The oor- 
respondent of the Zimes, from whose account we extracted 
the brief notice we published last week of the triala of 
the sheaf-binding reapers, has written to that journal to 
correct some errora in his statement as regards Messra, 
Hornsby's machines, In Monday’s trial, muchine 
No. 4508 made ‘ very fow misses,” and not rixteen a4 
previously stated ; while No. 4569 tied every sheaf. ‘he 
next day this latter machine cut ita allotted portion 
without a stoppage. In the final contest AA 
No, 4568 and Howard's No, 47 alone entered the field, 
and both cut twice round succesfully, 


University Cotixck, Bristot.—The engineering de- 
partment of this college includes courses of instruction for 
thone intending to become civil, mechanical, or electric 
engineers, or surveyors or architects. he courser 
ratgok dy for civil engineers, architects, and surveyors are 
intended to meet the generally acknowledged want of a 
preparatory training for one or two years before the usual 
entrance as articled pupil into an office. The course for 
civil enginecrs has received the approval of local engi- 
neers ; and the course on architecture hae also received 
the approval of local architects, Students who attend the 
mechanical engineering course enter engineering worka 
during the six summer months, and in accordance with 
this scheme various manufacturing engineers in the 
neighbourhood have consented to receive atudents of the 
college into their offices and workshops as articled pupils. 
Special courses have been arranged for students atudying 
for the profession of engineering, who wish to include in 
their professional training some knowledge of electricity 
and its technical applications, especially with regard to 
electric lighting and telegraphy, electro-plating, &c. The 
engineering laboratory has recently been provided with o 
powerful testing machine; and @ practical acquaintance 
with the use of tools is afforded in the workshop. Theo- 
retical and practical courses in surveying are given, and 
excursions for field practice are frequently made, 





AXLK BREAKAGES IN GERMANY.—The report of axle 
breakuyes in 1883 on the railways in the German Union 
shows u total of 157, against 181 in the previous year. Of 
those breaking last yea: 122 were iron and 35 stecl. One 
of thesa eclen had heen running 35 years, three more than 
30 yoars, 10 more than 25 years, and 85 more than 20 
years. The average life of those whose ago was known 
was a little less than 15 years, ‘Three of the broken axles 
were under passenger cars, 100 under freight cars, 35 
under tenders, and 19 under locomotives, On the 
averuge they Lad run more than 200,000 miles each, Tho 
causes of the breakages are given us followa: Defects in 
material, 17; defective manufacture, 2; an old crack 
which could not be detected, 39; un old crack which 
vould have been dutected, 49; collisions, 3; derailment, 
1; hot journals, 10; unknown, 36, 
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DETAILS OF BESSEMER BLOWING ENGINE FOR THE HEFT STEEL WORKS. 
CONSTRUCTED BY MESSRS. BREITFELD AND DANEK, ENGINEERS, PRAGUE; FROM THE DESIGNS OF PROFESSOR RIEDLER, MUNICH, 
(For Description, see Page 176.) 
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NOTICE TO AMERICAN SUBSORIBERS. 

We bog to announce that we have appointed the firm of John 
Wiley's Bong, 15, Astor Placo, New York, the aole agents for Enui- 
NEERING i; she United Statea, and oll subscriptiona tor tho United 
States willin future be payable to thom, They will alao be pro- 
ed to receive advertisements for EnGinesAING, and will aflord 
nformation aa to terms, &., on application. 
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*aublisher derives to draw the attention of Manufacturers 
archaaera to the advantages offered by the Inyonmavion 
quiry Room established at the offices of this Journal, In 
thiy Wom are kept for the benefit of viritors, flea of the principal 
English and forewn technical journals, and the circulars and 
catalogues uf the leading manufacturers in the Hiyyineering Trades, 
either for reference or distribution, classified arrangement of 
the various advertiaements which appear either continuously or 
from time to time in ENGINEERING will also be available for rafer- 
ence. Mantsfacturerr are invited to contribute their catalogues 
and circulars, which will be indexed and placed wrder the care of 
an attendant, 
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MR, MOON AND THE 
QUESTION, 

Tue railway accidents at Downton and Penistone 
would seem to have disturbed the equanimity of 
the chairmen of those railways which are leaat pre- 
pared ty cope with catastrophes of a aimilur cha- 
racter. In a recent number wo drew attention to 
the somewhat absurd remarks of Sir Edward Wat- 
kin at the South-Eastern meeting when, to show 
tho superiority of the vacuum brake, that gentle- 
man depicted sume quite imaginary dangers which 
ho said were tu be expected from the explosion of 
the Westinghouse brake. Mr. Moon, of the Lon- 
don and North-Western Railway, has now followed 
Sie Edward Watkin’s lead, and at the recent half- 
yearly meeting of that company he made a further 


BRAK E 
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gratuitous attack upon the same appliance. Itisa 

cant and encouraging fact that these gentle- 
men should have been moved at all, if only to 
defend their actions. Their continued contempt of 
the Board of Trade recommendations will surely 
result in compulsory legislation at the first oppor- 
tunity, and it is no doubt tho realisation of this fact 
which has led them to go out of their way to 
attack the opponent who has with such determined 
perseverance, introduced an apparatus which, of 
the several continuous brakes more or loss in 
service, alone thoroughly complies with the cun- 
ditions laid down by the Buard of Trade. 

At the recent half-yearly meeting of the North- 
Western Company, a shareholder referred to the 
sevore censure from the Board of Trade which the 
South-Western Company had brought upon them- 
selves on account of tho Downton accident, and 


trusted there was no reason ty apprehend a similar 


disaster on the North-Western Railway. The share- 


holders were assured by Mr. Moon in reply, that 
whatever might be the state of things on the South- 
Western line, ‘‘they themselves had made every 
A year ago he told 
them that finding that the South-Western, the 
Great Westorn, the Midland, the Lancashire and 
Yorkshire, the Great Northorn, and the North 
Staffordshire Companies were all using the vacuum 
brake, they had decided that it was better to inter- 


provision to prevent accidents. 


chango with thosc companies and uso tho same 
brake. They were therefore now putting on the 
vacuum brake to agreat extent.”” Mr. Moon, who 


appeared well primed for the occasion, then produced 


& number of statistics relating to the so-called 


failures of brakes as returned to the Board of ‘Trade, 
with the view of showing the inferior character of 
tho Westinghouse brake, and that from the fact of 
there being fewer incidents in connection with the 
vacuum brake per mile run, the latter was there- 
Mr. Moon has 
many times assured his shareholders that in the 
Clark-Webb chain brake they possessed the ‘ best 
brake in the world,” and on his own method of 
reasoning, it must bo so still, for there aro many 
more miles run per failure with this bruke than 
If this is 
really a test of eflicieney, however, it is somewhat 
extraordinary that no other railway company would 
adopt it, and that the North-Western Company 
It must be evident 
to logical understandings that Mr. Moon has 
attompted to prove too much, indeed, he would be 
just as consistent if, having discarded the brake 


fore w much superior appliance. 


with any other, according to the returns. 


have themselves abandoned it, 


Which is least mentioned in the returns, and which 
has been proved to be inefficient, he had resolved 
to adopt that which is mentioned most frequently 
aa being the best. So far aa these returns go, it 
would in our opinion be just as reasonable to select 
®v brake on account of its frequent reports, as to con: 
domn it without taking the principle of the appa- 
ratus, and ita capacity for being of service, into 
consideration, as well as all the circumstances 
attending each case. These brake returis are 
really of no value whatever for the purpose of 
judging as to the relative merits of brakes, Each 
company has its own idew as to what constitutes a 
failure, and as to what cases should be reported. 
Thore is a vory palpable tendency on the part of 
some companies to favour the appliance they have 
made their own, and it is noturious that they have not 
returned even well-known cases of absoluto failure, 
from which Board of Trade inspectors have found 
collisions yosulted. Mr. Moon had likewise provided 
himself with an oxtract from the report of Colonel 
Yolland on the Blackburn collision which took 
place in August, 1881, and he read some of that 
gentleman's inferences which wero in themselves of 
a most contradictory character. Reference to our 
columns in which the subject of the collision was 
fully dealt with at the time, as well as to the 
evidence at the inquest, will make it fully clear to 
all unprojudiced minds that the Westinghouse 
brake was in no way responsible for tho accident. at 
Blackburn, and that the verdict of the jury, who 
found that it resulted solely from the loose system 
of working the signals and tho recklessness of the 
driver, was the correct solution, It is not our in- 
tention to go further into the matter of the brake 
returns or to discuss once more Colonel Yollund’'s 
misconceptions. Tho Westinghouse automatic 
brake can defend itself. It isthe only brake which 
thoroughly and efficiontly complies with the Board 
of Trade conditions, which can be worked on 
traina of any longth, as well as on slip portions both 
before and after slipping. Jt has been in use for 


ten 
London in facilitating the most crowded suburban 
traffic in fhe world, and as we pointed: out in a 
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ears, it is now in daily operation around, 


recent article, it has increased during the last four 
years at an avorage rate of about 1200 sefs per 
month in all parta of tho world. In faco of such 
facts as these, and of auch practical testimony as is 
contained in the report of Mr. T. E. Harrison as 
to the working of the brake on the North-Eastern 
Railway, which we published on page 71, the attacks 
of Sir Edward Watkin ond Mr. Moon have abso- 
lutely no value. 

But perhaps of moro interest to the public in 
yeneral, and to the North-Western shareholders 
in particular, are Mr. Moon’s statements of the 
step they have taken with a viow to uniformity. 
It is well known thut mankind is much moro 
ready to accept broad and bold statements, with- 
out question, collectively than individually, and 
both Sir Edward Watkin and Mr. Moon seem 
cortainly to bear this fact in mind whon addressing 
their respective sharcholders. At least wo must 
assume this to be the case, for it would not be 
doing justice to either of ithoso illustrious chairmen 
to suppose that they have not takon paing to master 
the bruke question in allita phases, Now the Clark- 
Webb chain brake having proved quite inadequate 
to meet every-day amerygencies, having, moreover, 
been repeatedly the subject of the severest censure 
of the Buard of Trade and its inspecting officers, it 
is, after an enormous outlay, to be abandoned, and 
Mr. Moon gravely assures his shareholders that it 
is dune in the interests of uniformity. Find- 
ing, he says, that their neighbours were using 
the vacuum brake, ‘‘they had decided that it 
was better for thom to interchange with those 
companies and use the samo brake.” But what are 
the facts? The Great Northern and Manchustor 
and Shettiell Companics use o non-automatic 
vacuum brake, with a double coupling having malo 
and female sockets ; the Great Western and Mid- 
lund Companies have a ao-called automatic vacuum 
brake of their own with a single coupling, and a 
leak-off urrangement which destroys the brake 
power in about one and a half minutes ; the Lunca- 
shire and Yorkshire also employ an automatic 
vacuum brake, but of different construction to that 
just named, the power of which is not intended to 
leak off, but the coupling is the same as that used 
on the Midland and Great Western Railways; the 
North-Wostern Company have adoptgd the non- 
automatic vacuum, but with the addition of an 
arrangement for automatically applying the birtige in 
the guards’ van, which it is suggested will arlPaxgy 
ull necessary purposes (a somewhat singular delua 
xion), and the same single coupling as that on the 
Midland is used. 

We have here then wo less than four kinds of 
vacuum brakes employed on six railways, and not 
one of them will work harmomously with any 
of the othara. The couplings of the Lancashire 
and Yorkshire brake will, of course, unite with 
those of the Midland, but uw brake which pro- 
ceeds to come off so soon as it is applied ecan- 
not be expected to work harmoniously witti one 
which remains on, The Lancashire and Yorkshire 
brake will also couple to the London and North- 
Western, but being upon opposite principles, the 
brakes of course cannot be worked on all the 
vehicles in a mixed train, The North-Western 
brake, on the other hana, is the samo in principle 
as that on the Shetticl@ and Great Northorn Rail- 
ways, Wut since the couplings are different their 
carriages cannot be interchanged so far as the brake 
is concerned, This being the oxisting state of con- 
fusion we confess ourselvex unable to see in what 
way the chairman of the North- V’estern Company 
has acted, as he claims, in the intorests of unifor- 
mity, the fact being that, as regards the power of 
mutually working tho brakes upon their own and 
other carriages, which is really what is required, 
this railway company is just as isolated as when 
they enployed the discarded chain brake. Mr. 
Moon must surely have acquainted himself with tho 
facts befure making his statement; but whether he 
desired only to seothe uneasy sharcholders, or is 
rely unacquainted with the merits of the caso, the 
facts remain, and are worthy the serious attention 
of North-Western shareholders, and of the public 
yonerally. 

This question of uniformity in brakes is one of 
the utmost importance, Already there exists a 
state of things which is in the highest degree dis- 
creditable to our railway management, and it is 
time some check should be put to a system 
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Which involves such a large waste of money. So far 
as the three main routes to the North are concerned, 
the joint-stock of each, that is, the carriages on the 
East Coast, West Const, and Midland joint-stock 
are each now equipped with two forms of brake, 
viz., the Westinghouse und some description of 
vacuum brake. The latter, moreover, as we have 
shown, areall of a different class. In other words, 
there are four kinds uf brakes fitted to the stock of 
three companies, and the Westinghouse is tho only 
one which iscommon to them all, aa well as to the 
whole of Scotland and four of the principal English 
lines in addition. There are twice as many Weat- 
inghouse brakes in this country as of any other 
Aingle system, and there can be no question as to 
which will ultimately have to give way. The Board 
of Trade have repeatedly urged the companies to 
united and harmonious action, and so long ago as 
tho SOth August, 1877, a strongly worded circular, 
putting the matter very cluarly, waa issued to the 
railway companics. Mr. Moon at the recent mect- 
ing said, ‘‘they would objectto legislation, believing 
that legislation stercotypod what it did, and thoy 
looked for improvements which were constantly 
being made,” . Had Mr. Moon been really actuated 
by a desire for improvements, he would scarcely 
have retained the chain brake so many years, and 
then have adopted a vacuum brake which has re- 
peuteny heen censured by the Board of Trade, and 
as tuo often proved to be inadequate in emergencies. 

Two reports have just been issuod which concern 
both these brakes. Colonel Rich, reporting on an 
aceidert which occurred at Limo-stroet Station, 
Liverpool, on the North-Western line, says of the 
one, **The brake js not a continuous brake, but 
a very indifferent sectionnl brake; and I would 
Btrongly urge the company to adopt one of the 
automatic continuous brakes that have now been 
in uso on many of the railways in the kingdom 
for somo time, and have proved to be fairly etfec- 
tive.” Major Marindin, speaking of the other ap- 
paratus in connection with an accident at Man- 
chester, on the Manchester and Shettield line, says, 
The train would not have run as it did for 75 
yards after the collision if this non-wutumutic brake 
had not been rendered useloss by the breaking of 
the vacuum pipe.” We are ourselves, on general 
priueiplos, averse to State interference, but on a 
question which involves the safety of the travelling 
public, and which has been so much neglected by 
the existing authorities, we confess to seo no other 
way of evolving order out of auch chaos, tliau that 
of gompulsory logislation. 
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THE MESSAGERIES MARITIMES, 

THE Council of Adminstration of this great French 
steam shipping enterprise hus recontly presented a 
detailed report upon the position of the under- 
taking at the close of 1883. It appears that the 
original cost of the fleet, tools, &e., of the company 
was 4,001,1010, which had been written down to 
2,089,7000,, by successive allowances for deprecia- 
tion, The practice adopted by the company is to 
charge off, as an allowance for depreciation, 5 per 
cent. of the original value of the fleet every year. 
The allowance at this rate represented a deduction 
for 1883 of 194,1370, A apistul allowance of 42,410/. 
was also innde last year in respect of the steamer 
Méandre, the hull of which was sold in 1883 for the 
purpose of being broken up. The compauy having 
undertaken a few yours since a new line to the 
Bristish Australian colonies, the Council of Ad- 
ministration dvemed it advisable to proceed with 
the construction of six new steamers at tho com- 
pany'’s Jun Ciotat yard. Three of the vessels, the 
Calodonie, the Sydney, aud the Salazio, were com- 
pleted in the course of 1883; and they have been 
placed upon the Auatralian line, in conjunction with 
the Melbourne, which was brought into use in 1882, 
The fifth vessel, the Yarra, also left on her tirst 
voyage in Fobruary this year. The sixth and 
laat vessel, the Ocdanien, is still in hand at the 
La Ciotat yard. All tho six vessels are of a largo 
size, and of a nearly uniform type. The Yarra has 
a total displacemont of 5008 tons, and is fitted 
with high-pressure ongines of 3480 horse-power ; 
upon her trial trip sho attained a apeed ot BUING- 
thing over 15 knots per hour, or more than four 
knots per hour in oxcoss of the speod stipulated for 
in the specification. The Yarra is also fitted with 
the eloctric light ; this light is extended to all parts 
of the ship, and renders circulation as easy during 
the night as during the day. If the anticipations 
which are now entertained as to the result of this 
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installation on board the Yarra are fully realised, 
as there is little doubt they will be, a similar 
system of lighting will be successively intro- 
duced into the other large steamers of the 
company’s fleet. Besides building some first-class 
steamers with a view of efficiently discharging the 
obligations of the peer in connection with 
the company’s trans-oceanic lines, the Council of 
Administration has deemed it advisable to construct 
a certain number of commercial vessels or cargo- 
boats, principally intended for tho conveyance 
of goods. Four ships of thia description were 
commenced last year in the company’s yards ; 
and their construction is now sufficiently ad- 
vanced to justify the administration in anticipat- 
ing that the new veasola will shortly be ready for 
service, Tho first of the four ships, the Cordovan, 
is, indeed, completed, and the three others, the 
Médve, the Matapan, and the Ortegal will follow in 
succossion at intervals of afew months. They are 
all four of large carrying capacity, being each of 
about 2000 tons burthen, They are fitted with 
engines of great power, and are capable of develop- 
ing wu rather high rate of speod. At the close of 
1883 the company’s floet comprised fifty-four ships 
afloat and six in course of construction, making a 
total of sixty steamers, of an aggregate collective 
force of 24,715 horse-power, or 98,860 horse-power 
effective, and having an aggregate displacement of 
220,173 tons, As a proof of the financial skill which 
characterises the management of the company, it 
muy be stated that during the last four years, twolve 
vessels of large size, including four cargo-bonts, 
have been constructed, at a cost of 995,40381., which 
has been provided by deductions from rovenue 
without any new capital having been raised by the 
company. 

In the course of last yoar the company's steamers 
ran alonger aggrogate distance than in any previous 
twelve months, The distance traversed in 1883 
was 686,115 marine leagues, exclusive of 10,229 
leagues run by now steamers, experimentally, or by 
vessels forwarded for repairs to La Ciotat from 
Marseilles. Tho corresponding distance run by 
the company’s steamers in 1882 was 601,500 marine 
leagnes. The increaso of 84,615 leagues, which 
occurred in the distance run in 1883 was the result 
of voyages made last year on the Australian and 
New Cnuledonian services, inaugurated in November, 
1882, The company ia now working four lines of 
steamers, the first in the Mediterranean; the second, 
in the Atlantic; the third, to India and China; 
and the fourth, to Australia. The steamers ongaged 
upon these lines executed Jast year h21 voyages, 
which may be classified as followa: 284, compria- 
ing 661,410 leagues, in the accomplishment of 
the postal service and the obligatory colonial 
service ; 226 regular voyages, comprising 114,604 
leagues, upon the company’s lings in the Black 
Sea, the Indian Ocean, and the Sydney and 
Nouméa branch ; and, finally, eleven supplementary 
voyages, comprising 9012 leagues run by steamers 
sent to certain stations in replacoment of othor 
vessels, The wholo of these voyages were effected 
by fifty-four steamers belonging to the company, and 
one sailing vessel, chartered at Singapore, in 
order to temporarily replace the Emirne, which 
has been Inid by for repairs, 1t follows that the 
average distance run by each vessel in the com- 
any’s fleet Jast year was 12,706 marine leagues. 
With the exception of a few rare accidents, the 
company’s services were carried on last year with 
much regularity, and the speed attained showed a 
notable excess upon that prescribed in the contracts 
entered into with the French Government, Upon 
the Brazilian and La Plata line, the average speed 
attained was 12 knots per hour; upon the Indo- 
Chinese line, 12.08 knots per hour; and upon tho 
Australian line, 12.21 knota per hour, No im- 
portant changes were introduced last year into the 
postal service carried on by the company, Jt may be 
observed, however, that the Réunion and the 
Mauritius service has been detached frum the Indo- 
Chinose service, and has been tacked on to the 
Maracilles and Noumeda line, a» more direct transit 
of letters and papers to and from France, the 
Mauritius, and Réunion being thussecured, Upon 
the application of the Government of Cochin-China, 
the annual number of voyages betweon Saigon and 
Haiphong was also carried last year from twelve to 
thirteen ; and it is ultimately propused to increase 
the number of annual voyages to twenty-six, a cor- 
responding increase being made in the remuneration 
alluwed to the company. Asa consequence of the mo- 
difications mace last year in the postal arrangements 
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carried out by the company, the annual obligatory 
distances which the company will in future have to 
run are as follows: State service—-Mediterranean 
line, 146,553 marine leagues ; Atlantic lines, 99,552 
leagues ; Indo-Chinese lines, 199,507 leagues ; 
Australia and New Caledonia line, 102,622 leagues ; 
total, 548,234 leagues. Colonial service—Saigon 
and Haiphong line, 14,837 leagues; Saigon and 
Singapore line, 11,197 leagues; total, 25,684 
leagues. Tho company's aggregate sig Regt 
voyages for 1884 accordingly came out at 573,818 
marine leagues. The company carried last year 
108.988 passengers, 393,420 tons of goods, and 
apecie and securities to the value of 5,065,058/, 
The revenue of the company from all sources in 
1883 was 2,014,022. ; the working expenses of the 
year were 1,834,4771., leaving the profit for the 
twelve months at 170,545. Of this sum 26,837/, 
was absorbed by interest on debentures, leaving a 
balance of 152,708. available for dividend upon 
the share capital. Out of this balance a dividend 
at the rate of G per cent. por annum has been de- 
clared for 1884, absorbing 144,000/. A sum of 
T6351, being 6 per cent. of the balance available 
for dividond, was carriod to the statutory reserve 
fund, and a final balance of 107Ul. was carried for- 
ward to the credit of 1884. The dividend of 6 per 
cent, paid for 1883 may appear a fairly good re- 
Bult ; at it may, perhaps, be well to romark that 
the corresponding dividend for 1882 was at the rato 
of 7 percent, perannuin, No doubt the Messngeries 
Maritimos has suffered, to some extent, from the 
depression which of late has affected industry all 
over the world. 
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SANITARY AND INSANITARY 
HOUSES. 

Tue latest attraction at the Health Exhibition is 
the pair of houses that have been erected in tho 
grounds to illustrate the differonce between «4 
dwelling as it ought to be, and is fit to live in, and 
one of the too ordinary type, ie, in which hygienic 
appliances are all but entirely nezlected. We use 
the word ‘' attraction” advisedly, as since the open- 
ing day the buildings have been thronged by crowds 
of sightscers. Tow many make the tour of the 
two houses for the sake of getting practical informa- 
tion, and how many simply because it is part 
of the show, it would be invidious to inquire ; but 
the work has been 60 admirably designed by the 
special conmittce, and sv well carried out, that it 
cannot fail to afford valuable instruction to those 
who will take a small amount of trouble to master 
the details. We would strongly advise those who 
wish to make an intelligent examination of these 
houses to carry with them that excellont work 
‘Dangers to Hoalth; # Pictorial Guide to Domestic 
Sanitary Defects,” by Mr. T, Pridgin Toalo, M.D., 
M.R.C.8. This book contains a series of graphio 
illustrations of the commoner dangers of house con- 
struction. * 

The inganitary house is the firat met with on tho 
tour of inspection, Tho entrance to this ia by what 
would ordinarily be the tradesman’s door in the 
front aren, The first object cluiming attention is 
the dust bin, which is placed cloge to the entrance. 
It is of ordinary construction, being simply the end 
of the area partitioned off. 1t is only when one 
seos tho small portable iron dust bin of tho cx- 
emplary residence next door that one appreciates 
the dofecta of this roomy rofuse receptacle. Thera 
can be no greater fault in a dust bin than being too 
big, because in that case it is likely to be seldom 
emptied. 

Entering the house we find three rooms on the 
basement, We first notice a label placed on the 
lowor part of the walls which draws attention 
tu the damp arising from the absence of an efficient 
damp-proof course. In the centre room of the 
three there is a ciatern placed snugly away in a 
dark corner, which, we are informed, is intended 
to supply drinking water. It is also used for 
the servants’ W.C., and has a branch leading to 
the scullery sink. The overflow pipe discharges 
directly into the drain, and is presumably un- 
errs all of which points, it ia needless to say, 
are the reverse of what should exist. On the floor 
above, and immediately ovor this cistern, there is a 
water-closct, any leakage from which will run 
directly into the cistern, as thore is no safe to it. 





* We understand that a very complete guide to this 
feature in the Exhibition is now being ekg at under 
the superintendence of Mr, Ernest Turner, F.R.1.B, 
and will be shortly issued by the Literary Department, 
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In the front of the soullery sink, as well as in the 
front area, is a cast-iron bell-trap, a contrivance 
which may be said to be practically useless for pre- 
venting the ascent of foul gases. The annular 

ve intended tov hold the water seal invariably 
gets filled with dirt or grit, and even if this were not 
a0, it is far too small to contain sufficient water. The 
manufacture of these traps should be made a criminal 
offence. Another label over an opening in the floor 
points out that there isa ‘‘diptrap.” This form of 
trap consists generally of a rectangular chamber 
formed below the level of the drain, and in the 
centre of which a hanging partition dips into the 
water contained, Putting aside the probability of 
foul air ascending through imperfect formation of 
the dip, the trap is very badly designed, From its 
form it is practically iim paaartls to flush it and the 
water forming the goal will become so foul as to 
generate noxious gases, Which may prove rimost as 
troublesome aa if the drain were entirely untrapped. 
Another opening in the floor discloses the drain 
which runs under tho house. I1t is composed of 
stoneware pipes with puddled joints of clay. The 
unsuitability of such material is obvious. If the 
clay is allowed to dry, it cracks and falls out, and in 
any case it never makes a very safe and efficient 
joint. Cement joints are also liable to crack in the 
event of walls settling through which the drain 
passes, or from other causes affecting the position of 
the pipes after they have been laid, Too often, how- 
ever, the leakage that occurs from bad jointing is 
trifling to that which actually exists. In our own 
columns there was recently described o case in 
which all the soil from a house was deposited under 
the basement floor, the drain not being sufticiently 
whole to carry it into tho sewer ; indeed, cases are 
not unknown in which no connection has been mado 
to the sowor at all, tho drain simply discharging 
into some convenient space, say for intance that 
between the kitchen floor and the ground. It is 
desirable that drains should not be carried beneath 
the dwolling, but where this cannot be avoided the 
ordinary pipe drain should be bedded in cement. 

In the middle room on the basement floor is to 
be seen the D trap which ia connected with the 
closet above. This is open to tho samo objections 
as the dip-trap, and invariably becomes 4 nucleus 
of foul emanations. In the prosent casc, however, 
a most diabolical combination has been planned, 
several waste pipes from sinks and lavatories lead- 
ing directly into the trap and sv setting up 
direct communication with the interior of the 
house and the accumulation of execrota which 
always lodges in a — trap no matter how ofton tho 
cloaot may be flushed. The soil pipe from the 
closet is of course placed inside the house and is 
presumably unventilated, The danger thut arises 
from this, supposing the pipo becomes corroded, is 
too obvious to need comment. Jt may be remarked, 
however, that cheap soil pipes, even if whole, when 
firat put up, seldom remain so for long. The best 
material for this purposo ia the drawn lead pipe in 
which there is no longitudinal joint, for sewer gas 
has a most damaging effect on suldor. Soil pipes are 
often made of iron, which would be a good material if 
the danger of rusting and the difficulty of keeping 
joints tight owing to expansion and contraction 
could be overcome. The sorvants’ water-closct 
is placed in a dark corner undor tho stairs, It 
is fitted with the common ‘‘deep hopper,” a 
form of basin that is seldom clean, owing to 
the fact that the flush of water only flows on ono 
side. The water strikes the side of the basin at a 
tangent in order that it may run round. It ia 
seldom, however, that the volume and force are 
pufficiont to give the dosired effect. This closot, 
however, is probably better, supposing a syphon be 

laced beneath it, than the one on the fluor over- 


easily accessible and alao in view. The natural con- 
i Cree of such an arrangement is that the filth | to be cleaned with case. 
@ 


likely to cause obstruction, All junctions should | acic 


gases that might be engendered from the sulliage | # cork flooring. 
that would be retained by faulty appliances, 
cistern supplying 
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pivot as well as raise and lower, which enables them 
The gas brackets are ven- 
8 through and saturatos tho earth below. There |tilated, one having an invorted iron pan over 

















ig no trap to this drain, so that tho foul gases |it, and another being covered with a bell-glass 
would ascend from the sewer directly into the | terminating in a tube leading outside the house. 
dwelling, A junction, by which w branch is carried | When it is remembered that a single ordinury gas 
into the principal drain, is shown. 
design, as the branch is at right angles to the main | combustion as will suflice for between four and five 


This is of bad | jet will require as much fresh air to support. its 


line of pipes, and an eddy is thus caused which 1s pens and gives off 3.21 cubic feet of carbonic 
per hour, the necessity for ventilating gas 
be made so as to deliver the flow at an easy angle, | burners will be apparent. It must be remembered 
It may be here remarked that too often no junetion | too that gas is by no means the worst offunder in 
at all is used, a hole of more or less rogular shape | this respect, both paraffin oil and candles vitiating 
being simply knocked in the main drain pipe into | large volumes of air, Of course the lest plan is to 
which the end of the branch is loosely inserted. | use the electric light, and soveral incaundescence 
Another form of scampish work in connection with | lumps are shown in the lower part of the house. * 
drains is using straight pipes for forming bends by| The cistern in this house is eury of accoss and 
placing them at angles to each other. Tho conse- | well lighted. This isa point too often overlooked 
quenco is that the foul matter runs easily through | even in houses in other rerpects well designed. A 
the angular space left by the imperfect junction of | case lately came under our notice in which a new 
each pipe. Both these forms of homicidal work- | house had been supplied with all the most modern 
manship are common in parts where inspection is | and approved drainage and ventilating appliances, 
not what it ought to be, Another bad form of | the owner, who had built the house for his own 
closet is shown on the firet floor, Jt is placed in| residence, having a large family, spared neither 
the same dark and totally unventilated posi-| pains nor trouble in his endeavour to inake it 
tion under the staira and is fitted with « D | hygienically perfect. Jt was found after a time 
trap below. It is flushed from ao “service box’ |that the children wore sutlering from continual 
in the ciatern. This is a form of apparatus |diarrhwa and other evil symptons, tho cause of 
that is very liable to get out of ordor, although | which eould not be explained. The cistern for 


when properly used and kept in order it is|supplying the upstairs rooms had been placed in 
perhaps botter than the last closet described. 
The partition under the seat of this closet not 


the roof, and on examination it was found that two 
Aaa nests had been built over it so that all 
being ordinarily in sight is not plastered so that | tho droppings fell in the water. Tha bodies of 
evil stenches escape into the adjoining room, lu | three dead birds were removed when the cistern 
this closet is a tap supplied from the cistern, which | was cleaned, Jt is uo uncommon thing for small 
is in direct communication with the closet. ‘his | birds and mice to fall into cisterns placed in out-of- 
tap would naturally be used by the housemaid for | the-way places, whilst rats or cata, und oven a ferret 
filling jugs and water bottles. The waste pipe from have been known to meet untimely ends in do- 
the housemaid’s sink is alsv in direet communieca- | mestic cisterns. Perhaps thre most disgusting CUBE 
tion with the soil pipe of the closet. The same that wo ever met with, was one in which the black 
remark applies to the waste pipe of the bath, and beetles of a household had selected the cistern as 
tothe overflow pipo which is connected with it, | their last resting place. In the case of the house 
The rain-water pipe in this house delivers into the | in the Exhibition, a cistern is provided capecially 
goil pipe of the closet, which of course is carried | for the bath and closets, but separate flushing 
into the drain, Tn this way a regular service of | claterns are fitted for the Jatter su that there is no 
poisonous as is laid on vutside the house and finds | communication between the closet and water that 
an exit in the neighbourhood of the top floor | can be used for any other purpose. 

windows, or in any part of the pipe where there Tho bath has a large waste pipe, which not only 
may be a leaking joint. The joists of the basomont allows it to be speedily emptied but permits of the 
flooring aro placed directly on the earth instead of | Waste water becoming efficient for flushing the 
being above a concrete bottom. Such a house as drains, This pipe 1s properly trapped, although it 
this would in effect simply form a ventilating shaft. discharges into the rain water head instead of Into 
for the strect sewer, to say nothing of the foul |the drain as before described. The bath-roofy “ns 
The housemaid’s sink 18 madi * 
The | enamelled earthenware, and is placed in on wee 
drinking water would also be in | lighted position, The waste pipe is trapped and 
direct communication with tho closet and drain, | discharges into the open air, | 

and the water drawn from it could not fail to bo of The water-clusets seb placed ina light and well- 
the most unwholesome description, No one could ventilated position. The hopper form is also used 
live in such a house aud bo in even fairly good here, but it differs from the one already described. 
health, Yet dwellings practically as unwholesome The tush of water comes from all round the upper 
as this are common throughout the country, | Tm, 80 that the whole of the basin 18 washed out 
Perhaps it would not be easy to find one combining | ON each occasion, A flushing cistern “with siphon 
all the defects we have enumerated, but probably | action insures a good rush of water no matter how 
those containing a large part of them are in the long the handle is held up, The pipe leading from 
majority. Within a few days of writing this thy cistern is of ample size (14 in, ), su that the tush 
wo have been called on to examine a hand-|18 not throttled in its descent. Thore is hu more 
somely built residence in one of tho best miserable economy thau that of putting iu small 
suburbs in London. There was the pan closet for | Pipes when large ones should be fitted A lend 


aervants’ use placed next to the larder, the only safe to catch drippings or overtlow is placed to all 


two under the seat being | the closets in this house, 4 feature which is of course 
warped and whacnt in the disreputable establishment next door, 
eracked in all parts. ‘The waste from the bath The drain from the safes passes through the house 
and tho rain-water pipe were connacted directly wall from which It projects a few inches. In this 
with the drain leading to the cesspool, for no] Way any leakage is likely to bo noticed by the 
sewernge systom has yet been laid down here. droppings from the pipe. 

The overflow pipo from a cistern at the top of the The water-closet on the groure floor is of the 


partition between the . 
composed of badly fitted boarding, 


“valve” typo, which is one of the best forms of 





house was carried into the rain-water pipe ro- ( a 
forred to, and so thero was an immediate con- | water-closet in usc. The valve at the bottom of the 
nection between the cesspool and the cistern, 18 basin retains the water, - Tho overtlow pipe 18 
woll as between the cesspool and the interior of the aay Han and is brought into uso every time the 
house. This house is situated on the edyo of a han le is pulled up, This closet is trapped by a lead 
breezy common, and has a large and wull-planted siphon trap in place of the filthy DD trap used in tho 
yarden. It has had sevoral inhabitants within the other house. The servants’ water-closet is placed 
last few years, the last tenants leaving before the | 1m the yard. 1t is of the samo form as the one on 
torm expired ‘* because the neighbourhood did not | the upper floor, and has a Reparate flushing clatern. 
agree with them.” Thore are one or two other interior features it 

Tho ‘ ganitury house,” which ia entered from the will be well to notice before passing to the outdoor 
insanitary house by the attic, is of course the arrangements. The inganitary housy hung with 
opposite to all we have hitherto described, Tho first | paper printed with arsenical Do era eae 
thing to attract attention are the windows. These | are not necessarily bright pteenn, Such Bs the oi a 
havo a bead 34 in. deep on the sill, so that the | Meus umerald green’ that we heard so much o 
lower sash can bo raised, and an opening for venti- $$$ ers 
lation is thus made at the meeting rails without * On page 13 of the present volume this aubject is fully 
letting cold air in at the bottom. Both sashes alsy ' dealt with. 


wad. This is known as tho ‘pan closet,” which 

ia both the commonest and worst form met with. 
The lower part of the basin fita into a metal receiver 
or container. The pan which closes the bottom of 
the basin forms a trap as the opening at the bottom 
of the basin dips into it. The D trap under tho 
container has already been referred to. The objec- 
tion to this closet is that the large cuntainer becomes 
filled with foul matter which generates evil stenches, 
in fact the container aa well as the D trap below 
are aimply small but active cesspvols placed in the 
middle of » dwelling. 

Another opening in the floor shows a second part 
of the drain. Here the joints have been made 
with cement and tu all appearance are perfectly good, 
but tho label attached informs us that the cement is 
only placed in the upper part of the joint, which is 
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some yoars ago, but many of the quiet delicate 
tinted greya and blues contain a certain percentage 
of arsenic, Jt is impossible to decide without 
chemical analysis that no arsenic has been used in 
the preparations of many colours, although there are 
many in which this mineral can be authoritatively 
es to be present. The only thing the 

ouseholder can do is to trust to the honesty of 
the inanufacturor, and to see that the colours aro 
properly fixed, as it is the dust, mostly from the 
evummoner papors, which isso injurious. The venti- 
lation is provided for in the sanitary house by 
means of inJet and outlet ventilators, and tho paint 
here, which is of reddish brown, is said to have a non- 
poisonous base in place of the ordinary white lead. 
The driers too are non-poisonous. The under part 
of the mantlepiece was decidedly ‘‘ tacky” on the 
occasion of our visit. Tt dows not seem very pro- 
bable that any one would be poisoned by good vil- 
eons at any rate after it had once been laid on and 

ecome dry, and we cannot help thinking the ‘ non- 
poisonous driers” is somewhat of a “fad.” ‘The 
walla and coilings of the basement being covered 
with washable distempor is a most desirable fea- 
ture, and the stop-cocks placed throughout the 
water service to shut off any ono part are desirable, 
if not absolutely necessary adjuncts. The pet-cock 
to drain the pipes is also useful in case of frost. 
The hall stove in the ground floor is not vontilated 
in the insanitary house, whilst in the sistor dwellin 
this most important feature has of course pales 
duo attontion, The flooring in the latter house is 
lan eh of parquet, a truly hygienic if somewhat 
costly arrangemont, 

Passing into the yard of the sanitary house we 
firat notice the rain-water pipe which terminates a 
few inches from the ground in the open air, the 
wator running from it into a proper gully. The 
overflow pipes of cisterns, and the waste pipes of 
avfes under the baths and closotas, all project a few 
inches boyond the oxternal wall and so serve as o 
warning in case of leakage in tho way already ex- 
plained. The ventilating pipe to the valvo-box of 
the ground floor water-closet, is also svon projecting 
into the open air, The waste pipes from houso- 
maid's sink on the first floor, and from the bath, 
discharge intu an open head in the rain-water pipe. 
The waste pipe of the scullery sink discharges into 
an open trapped gully, No grease trap is fitted, 
and ny- doubt is mot uecessary in small ostablish- 
or where the cook is allowed to sell the 
dteben stuff.” Examples of damp-proof courses 
fulate set in Portland coment, of perforated stone- 
-Wware, and of ?} in. asphalte are shown ; a stoneware 

air brick to ventilate under the basomont floor is 
aldo shown, The leaden suil pipe from the closets 
is placed outaide the house, and is used for no other 
purpose, Tt is carried up its full size to the top of 
the house in order to keep it well ventilated. 

The inspection chamber into which the gullies 
for waste and rain water discharye themselves, as 
well as the, soil pipe and wator-closot at the base- 
ment, is in the present case covered with a thick 
Bheet of glass, to enable the arrangement to be 
soongin place of the usual air-tight door, In the 
bottom of this chamber thoro are three or four half- 
round pipes or gutters into which tho above dis- 
charges flow. These gutters in turn lead into the 
iron drain that runs under the house in order tu 
connect with the strect sewer. It is, as we have 
already remarked, dosirable that the drain should 
not be curried under the building, but where this is 
unavoidable it should be in one straight length from 
an inspection chambor to the manhole, which we are 
about to refer to. In fact, drains which are used 
for carrying foul matter should always be laid in 
straight lines with Inspection chambers at any angle 
required for altering tho direction. The drain under 
the house is made in this instance of iron socketted 
pipe, although many prefer stoneware pipes laid in 
concrete. * 

Whether of iron or stonowaro it is noedless tu say 
that the pipes should be socketed, great caro being 
tuken that the spigot fita fairly in the socket, a 
that the joint is well luted all round, unless Stan- 
ford’s patent joints are adopted, an arrangement 
which was recontly deseribed and illustrated in 
these columnst. Tron pipes laid under a house, 
where the temperature is fairly regular, are not so 
liable to lenk at the joints as when they aro used 
for soi] pipes vutside a houso wall, exposed to the 












* Tho old-fashioned brick drain ix a barbarous con- 
trivance, especially if of large size such as are frequontly 
met with in old country houses. 

t See ENGINEERING, page 20 ante. 
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heat of the sun and the sudden cooling of a shower 
or heavy dew. It is supposed, of course, that the 
drain will not be brought within the influence of 
kitchen fires or other disturbing causes. In any 
case great care must be taken in making the joints 
of iron drain pipes. Lead is not advisable, as iron 
is electro-positive to it, and the pipes will therefore 
corrode when galvanic action is set up. Perhaps 
the old-fashioned ruat joint would be as good as 
anything. Spence’s metal has also been suggested. 
Iron pipes should be treated on the interior in some 
way to prevent rusting. This isa point too often 
neglected. All drains should havea falling gradient 
towards the sewer, steep enough to insure the drain 
being sufficiently flushed in ordinary use. About 
1 ft. in every 60 ft. or OOft. run will be generally 
sufficient supposing the drain be straight and used 
for ordinary domestic purposes of a dwelling-house, 

The drain passes from under the house-~a room 
being shown in section with the flooring up to 
exhibit its structure—and terminates in a manhole 
in the front area, which is also coverod with a sheet 
of thick glass. This manhole is very similar to the 
inspection chambor already described, and in fact 
forms an inspection chamber. It is here that the 
disconnection between the house drainage and the 
branch leading to the street sewer is pees This 
cannot he actually seen as it is below the level 
of the paving, but it doubtless consists of a stone- 
ware ayphon. There is a stuppered entry or by- 
pass above the bend by means of which the branch 
to the sewer can be cleared if it becomes blocked in 
any way. It is needless to point out that when- 
ever the plug is removed it should be replaced as 
goon as possible, and rendered gas-tight as before. 
The manhole is fitted with an air-tight cover, and a 
ventilating passage having its inlet a few inches 
from the bottom of the area wall, delivers air into 
it. The air passos right through tho iron drain and 
up tho various pipes delivering into the inspecting 
chamber in the back yard. Thesoil pipe being car- 
ried the highest, naturally takes the larger volume. 
By this means any noxious gas that might other- 
wiso accumulate through lucal influences will be 
carried above the roof and be dispersed. It has 
been suggeated that an air inlot may under certain 
conditions become a foul air outlet, and a species 
of non-return valve has boon devised to counteract 
evil influences that might so arise. We are not 
aware, howevor, that the phenomenon has ever 
been proved tu exist to any serious extent. 

Such are tho loading foatures of the sanitary and 
insanitary houses. This most useful work has boon 
well carried out by Mr. J. R. Roberts, of South 
Kensington, under the supervision of the special 
committee consisting of Messrs. H. H. Collins, 
F.R1B.A., W. H. Corfield, M.A., M.D., Rogers 
Fiald, B.A., M. Inst. C.E,, Douglas Galton, C.B., 
F.R.8., and Ernest Turner, F.R.I.B.A. 

lf, in conclusion, we might venture to make one 
suggestion it would be that largo sectional draw- 
ings should be made of those details the interior of 
which cannot be seen, and that they should be 
hung close to tho objects themaelvos, 
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THE TEXTILE TRADES EXHIBITION. 


THE Textile Trades Exhibition may now be sup- 
posed to have attained maturity, as it has been open 
three weeks, and the stands are complete. The 
vacant spaces havo been filled up with bazaar ex- 
hibits of various kinds, and overything is ready for 
the inspection of the public, which up to the present 
has shown no curiosity whatever in the matter, 
Nor indeed is it likely to do, for with the exception 
of some dozen exhibits, there is nothing which can 
interest it. There is an utter want of continuity in 
the processess. One preparing machine, two ring 
spinning frames, and a dozen looms, no matter how 
excellent they may be individually, do not suffice 
tu give an outsider a comprehensive grasp of the 
cotton trade, while, as for experts in textile in- 
dustries, they do not exist in London, and are 
acarcely likely to come from Lancashire or York- 
shire. There are still a few of the misccllaneous 
exhibits which we have not yot described, and with 
them we shall conclude our notice of ashow, which, 
while containing many articles of interest and merit, 
yet, taken as a whole, is a decided failure. 

Messrs. Hick, Hargreaves, and Co,, of Bolton, 
show an improved automatic barring engine for 
turning large engines by steam, either for the pur- 
pose of bringing the cranks into a favourable 
position for starting, or for effecting repairs to the 
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engine or to the gearing. In cotton mills, parti- 
oularly of the older type, the toothed gearin 
wheels are not bored out, but are fixed or ‘‘ staked 
on to the shafts by four keys, and hence when a 
new wheel is introduced it often happens that the 
engine has to be barred round many times in 
order to get the wheel accurately adjusted. This 
barring engine is shown in perspective and in 
detail on the opposite page. It consists of a pair of 
vertical engines, having cylinders 74 in. in dia- 
metor, driving a crankshaft upon which is mounted 
a worm. This worm gears into a wheel which acts 
both as a wormwheel and a spur pinion, one side 
of each tooth being cut at an angle to suit the 
worm, and the other side being designed to gear 
with a ring of internal spur teeth cast on the 
inside of the flywaeol of the main engine. The 
wheel is fixed upon a shaft carriod in long slots, in 
which it can move from end to end. It is, how- 
ever, normally kopt at the inner end of these slots 
by a pair of springs. Underneath the wheel is a 
brakeblock which can be applied by a lever to avi 
its rotation foru moment, when it is out of gear with 
the main engine. If the barring engine be running 
and the brake be applied, the rogult is that the 
wheel rolls forward on its bottom side until its teeth 
come into gear with those of the flywheel, when the 
brake may be' released. The main engine then 
begins to turn, and should the regulator be open, 80 
that the engine will get away under its own steam 
as soon aa the crank passes the centre, the pinion 
will remain in gear until this happens. Tho instant, 
however, that there is no longer any load on the 
pinion, the spring commences to draw it back, and 
should the flywheel overrun it, the influence of the 
apring is increased by a direct push which forces the 
two sets of teeth out of gear, and removos all danger 
of injury to either of them. The apparatus illus- 
trated is suitable for application to engines up to 
about 400 or 600 indicated horse-powor, <A larger 
sizo with 9 in. cylinders will turn engines of 1500 
indicated horso-power. The makers have already 
built several of these engines, both for this country 
and abroad. Messrs. Hick, Hargroaves, and Co. 
also show several of Knowle’s supplementary 
governors, which have been lately described in these 
columns. 

Hoists are shown by Messra. Barker and Sona, 
of Park-street, Oldham, and by Messrs. Higgin- 
bottom and Mannock, of Gorton, Manchester. Whe 
former kind was fully described in our issue of 
May 12, 1876, and equally with the latter, ia of the 
type in which a monkey travelling along a beam or 
cathead, goes out from the mill or warehouse to 
pick up a load from # truck or trolly, and then 
returns to deposit it upon the floor inside the 
building. This is a much safer and more con- 
venient method of receiving gvoods than by 
means of a jib crane, which requires considerable 
skill on the part of the attendant, and can be 
applied with special ease in cotton milla, where the 
incoming goods aro all bales of cotton weighing 
4cwt., and the oubgoing goods are skips of cops, 
weighing 2501b, In Messrs, Higginbottom and 
Mannock’s hoist the monkey travela on two light 
wrought-iron beams, which ordinarily project about 
7 ft. outside the building. Tho chain is made fast 
at one end to the extremity of the beam, hangs in 
a bight through tho monkey, and is fixed at its 
other end to the chain barrel. This is carried on a 
shaft one end of which is supported in a movable 
bearing, capable of being hold by a hand lever in 
three positions. Upon this shaft is a large friction 
pulley, which in the three respective positions of the 
shaft is either in gear with the frictional lifting 
poe or the lowering pinion, or with a fixed brake. 

he Jover is connected to a hand rope by the door, 
so that tho attendant has perfect control of the ma- 
chinery while he keeps his eye upon the load. The 
monkey is worked in and out by a pitch chain pass- 
ing over a chain wheel on the opposite end of the 
chain barrel shaft to that upon which tho largo fric- 
tion wheel is keyed. This chain wheel is loose on 
the shaft and is attached to a friction wheel, which 
like the preceding one, can be moved into gear with 
either of two friction pinions to draw the monkey 
backwards or forwards. The frictional pinions are 
driven by a cotton rope from the line shaft, and run 
continuously, The whole forms a very simple and 
handy hoist, and is one that is fo be commended 
for its peony to the man who works it, and to 
passers: by in the street below. 

Messrs. Buckley and Oo., of Sheffield, make a 
large display of their well-known pistons, of which 
they announce there are 11,000 in use, nearly 
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AUTOMATIC BARRING ENGINE. 
OONSTRUCTED BY MESSRS, HICK, HARGRBHAVES, AND CO., ENGINEERS, BOLTON. 
(For Description, see uppusite Page.) 
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every well-known vessel, including the Umbria and 
Etruria, being fitted with them. 

Mr, James Procter, of Hammerton - street, 
Burnley, shows one of the latest patterns of his 
mechanical stokors. Below the hopper is a trough 
or channel, with an opening in the centre of its 
upper side into the hopper, and one in its lowor 
part over the entrance to each furnace. In the 
middle of this trough is a ram which moves back- 
wards and forwards, and delivers the coal which falls 
in at the upper opening, to the two furnaces alter- 
nately. hen the coal falls out of the trough it 
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drops on to an extension of the dead-plate, and lies 
there until it is flung forward by on appliance 
which is called a shovel, but is scarcely described 
by that term. It resembles a flap valve, and is 
carried by a rock shaft which is intermittently ro- 
tated by a lever resting on acam. As soon as the 
lever reaches the highest point of the cam and 
passes the edge, it falls instantly to the lowest 
part under the action of a spring which was com- 
preased during the previous motion, and the shovel 
is forced torward, driving the coal beforeit, There 
are several projections and depressions around the 
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ircumferonce of the cum, and these aro of gradually 
increasing height, ao that the atroke of tho shovol, 


and the distance to which it throws the coal, and 
varied for the purpose of covering the. bars ovonly. 


These latter have an intermittent rocking motion 
‘mparted to them to loosen the clinker when the 
ire bevomes dirty, the mechaniam being set in 
motion by throwing a pawl into gear, This pawl 
works a ratchot wheel on a countershaft, On one 
end of this shaft is a crank with its pin connected 
to a strong spring, As the shaft is gradually rotated 
the spring is compressed until the crank-pin comes 
over the top centre, when the spring suddenly cu- 
ries the shaft through the next half revolution, and 
gives w# rapid motion to the bars, 

Mesers. Juuncaster and Tonye, of Pendleton, 
Munchester, show a new form of piston, which we 
illustrate in the annexed engraving, A straielit 
spiral spring, bent into a circle, forcas the rinus 
ont against the walls of the cylinder, and at the 
sume time holds them firmly between the junk ring 
and the piston body, Thepressure between the piston 
rings und the cylinder results from the natural elas- 
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ticity of the spring and its effort to revain its 
natural shape, and does not depend upon the 
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screwing down of the junk ring. There is there- 
fore no danger of excessive friction being set up 
between the piston and the cylinder by careless 
adjustment, The same firm has a large show of 
their steam traps and brass fittings which we have 
noticed from time to time. \ 
Knitting machinery is shown by Mosars. Qoses 
Mellor and Sons, of Lee Works, KoitnghandPAg 
by Mr, J, A. Claringburn, of Roden-atroct, Notthy:- 
ham. The former firm exhibit cireular machines 
only. One of them, of very large size, ia designed 
for the manufacture of stuckinette cloth, which has 
been largely used for ladies’ outer garments during 
the last fow years. Jn addition to the ordinary 
hosievy web it lays ina backing thread, which serves 
tv rendor the cloth firm and much less elastic than 
it would otherwise be. When the appliance which 
inserts this thread is removed the machine produces 
the ordinary work used for the manufacture of 
underclothing. ‘ 


Set nee ee 
THE HEALTH EXHIBITION, 
Epuvationan Exurnits,—No. 1V. 

ENGiisn ey education is represented at the 
International Exhibition hy the School Boards of 
London, Birmingham, Edinburgh, and Glasgow. 
One would, @ privri, have supposed that these ex- 
pensive and fussy Bvards would have bestirred 
themselves, and all the forces they control, to make 
a good figure at the Exhibition, Knowing that 
their work would be examined critically, and 
compared with that from other cou.:.ries, it hehoved 
them to give ocular and tangible proof that their 
boasted system is as prolific in resulta as any other, 
beit French, Belgian, or Lasallian, Now have thoy 
so bestirred themaelves? We think that no intelli- 
yent visitor to tho Technical Institute will anawer 
in the afirmative, Wo confess that we were groatly 
disappointed at the paltry show made by scholastic 
Rumbledom, to whose exchequer the public is com- 
polled to contribute so largely. So much has beon 
loudly asserted (and denied) about tho excellence 
of their system, the ofticiency of their staff, 
the zeal with which masters and mistresses, re- 
yardless of the effects of ovor-pressure, rtrive to 
cram the youthful mind with rags and scraps ot 
more or less unsuitable knowledge, that it was 
natural to expect a many-sided representation which 
should at least contribute tu the glorification of 
these costly instructors of the children of the poor, 
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Three rooma, numbered respectively One, Twe, 
and Three, are occupied by the School Board col- 
loctions. It is our presort purpose to endeavour 
to give an analyaia of their contents; and this will 
be all the easier as these rooms are not models of 
‘furnished apartments.” 

In the grand corridor near Room 1 (Glasgow and 
Edinburgh), there is a series of maps of Scotland. 
They are large but poorly designed, and uncom- 
monly lively in colour, To say the very least such 
vivid colouring denotes bad taste, The moat con- 
spicuous objects tu the room are models of public 
schools, They are arranged ta the best advantage, 
and vccupy no small fraction of the whole available 
apace. On an adjoining table there is a very small 
number of albums, which visitors are invited to 
examine. Some relate to map-drawing, others to 
enmanship, and others again to freehand drawing. 

hey have one character in common, they are all 
equally bad. Jn our critical examination of the 
educational section, we certainly have found no 
acholastic products less deserving of a place in an 
exhibition, than these. They are in no way credit- 
able to the institutions from which they emanate. 
As to achool appliances there are very few, the most 
conspicuous being an abacus, which by its stylish- 
ness and excess of ornament is entirely unfitted for 
a class-room. 

Room 2 contains the work of tho Birmingham 
School Board, a collective display which has somo 
points of suggestiveness and interest. Tho class- 
work which is exhibited is not general, being chicfly 
representative of clementary science. Within glass 
cases, and therefore out of reach, ure copy-hooks 
and sheets of foolacap containing questions and their 
solutions in mechanics, hydrostatics, physiology, 
and chemistry, The papors appear to be worked out 
with care, only onoshould have liked to have seen, 
and tu have peen able to finger scores of them 
instead of the few that wore really accessible to 
public inspection. However, there was enough to 
show that an intelligent and zealous teacher pre- 
sides over this department, Though we find no 
sciontific heresios, we should have approved, 
noverthcless, in some cases, of afew eimendations by 
the master. Such corrections do not, as some 
people imagine, disfigure o page, they really 
enhance its value, Some teaéhers seem to think 
that everything scent to.am exhibition should be like 
ant to tha@eademy, each with a claim to 
~ Ye fsa mistake, Intelligent visitors 
mbors of juries are rightly chary of praise 
rards for auch would-be paragons of porform- 
; they always prefer rapecimens done in the 
@Adinary routine of school with appropriate correc: 
tions, the unmistakable evidences of methodical and 
painstaking instructors. 

It is well known that the Birmingham School 
Board has been tho pioneer of science teaching in 
elomentary schools, Ita members have devised and 

carried out w scheme which, however odd it may 
appear in seme respects, has not been so devuid 
of rosults a8 many more ambitious School Board 
efforts. The science demonstrator is itinerant ; he 
goes from school to school, bringing with him in a 
bumble hand-cart the apparatus necessary to illus- 

‘gute the partioular lesson which he has to give. To 

Gnsure that the Jesson has been listened to with 
profit, a general decount is required from the claas, 
or a paper of questions is set. We admit that this, 
the itinerant system, has the advantage of cheap- 
ness, and that it insures competency on the part of 
the demonstrator; but, withal, the apparatus that 
is wheeled about from place to place must be none 
the better for so much locomotion, especially if it 
be similar to the few specimens exhibited in Room 2, 
Many of these are small and flimsy, whilst others 
are of a very primitive kind. With auch apparatus, 
wo should anticipate manipulatory difficultios of no 
amall degree. 

In the schools of the Birmingham Board efforts 
appear tu be made to excite the interest of the 
young students in natural acience not only hy 
exacting abstracts of the leasons, but alsu by en- 
couraging the pupils to construct models and ap- 
pliances for themsolves, such as levors, pile-drivers, 
compasses, electrical machines, Mc. This is, if 
practical, an excellent way to render instruction 
thorough and useful ; it trains the hands, quickens 
attention, and tends to develop the inventive 
faculty. 

In the room allotted to the London School Board, 
one luoke in vain fur ovidences af any really useful 
work. Even the humnbler branches are not repre- 
sented, School-work is taboved from Room 4, In 
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its atcad we find desks, blackboards, maps, book- 
cases containing spocimens of the literature doled 
out to the boys and girls, and a large assortment 
of dolls and Kindergarten pastimes, 

As to tho maps, they are, for the most part, 
crowded with names to such an extent as to rendor 
them of but little service for class purposes, The 
single model for teaching the physiology of the 
human subject is excellent. We do not know whether 
the Bourd possesses the whole of this very valuable 
collection, The collections of minerals seem fairly 
good, only the importance of the vericat elements of 
nuineralogy in the education of children is open to 
question, The specimens of chemical and phiysical 
apparatus supphed for the instruction of pupil 
teachers is fairly good. One, however, would like 
something of a more substantial nature, Instead of 
new instruments, it would have been more to the 
point to have sont to the Exhibition apparatus 
from the physical and chemical laboratories, It 
would be surely much more interesting to see the 
appliances which are in daily use rather than instru- 
ments which have not yet lost the fine polish given 
them by the muker. 

Ti must be conceded that our Schovl Boards have 
lost a golden opportunity of removing an unfavour- 
able impression upon the public mind, 
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In tho year 1677, Sir Francis Drake sailed from 
Plymouth with five vessels, the largest only 100 
tons burthen, for the Pacific Ocean. Tho victim of 
w succession of relentless storms, his vessels near! 
all destroyed and their crews mostly drowned, with 
only one schooner left and sixty men, but anxious 
to save the treasure ho had taken from some Spanish 
galleona that he had encountered and captured, 
Drake conceived the bold ideu of reaching Europe 
on his way back by the Straits of Anian, a passaye 
which was supposed to exist botween the Atlantic 
and Pacific Oceans somewhere in the neighbour: 
hood of the 48th jurallel of latitude. How far 
north Drake went in search of this imaginary 
channel is not known, but that he penetrated at 
lunst as far as the 48th deg., passing und discover- 
ing what is now California and Oregon, which ho 
uamoed Nova Albion, appears from his diary, and by 
virtue of this voyage, England had a right to the 
possession of this country, which he had discovered. 
The Straits of Anian, however, ho never saw, and 
returned home by Magellan, as he came, <A few 
yoars later, Cavendish, in 1587, took and plundered 
® Spanish ship trading between Manilla ond 
Acapulco, amongst the crew of which was a Greek 
pilot rejoicing in the classical name of Apostolos 
Valerianos, but who had been nicknamed by his 
shipmates Juan de Fuca. After his release, this 
clever impostor, on hig return to Mexico, gave auch 
an account of his experiences in the Straits of Anian 
that he was sent back by the Spanish viceroy with 
‘three ships to take possession of these straits, and 
to fortify them to prevent these being used by En- 
glish veasels, This apocryphal voyage of De Fuca’s 
took place in 1592, and there is little doubt that he 
did find the large strait which bears his name, and 
through which he said that he sailed for twenty 
days, till he came to what he supposed was the 
Atlantic Ocean, and just as Cortoreal, when he had 
sailed up the St. Lawrence 800 miles, made sure 
that he had found the Atlantic portion of the 











between the forty-seventh and forty-cighth parallel 
of north latitude between which Do Fuca asserted 
that his inlet was situated, On the 7th of March, 
1878, Cook sighted the const near 44 deg., and 
running along it to beyond 48 deg., came opposite 
the promontory now so well known aa the entrance 
to the Straits of De Fuca, which he named Cape 
Flattery, an allusion to the improved weather 
which he expected to enjoy from that point, but he 
suw no inlet, and unhesitatingly declared that no 
atraites existed, Over a dozen years elapsed, when 
in 1790 Captain Vancouver, who had served as a 
ligutenant with Cook, was despatched to the sume 
coast, and no one will grudge this gallant officer the 
honour of conferring his name ou the new Hugland 
in the Pacitic, which he was the first to explore and 
circumnavigate. 

The discovery remained unheeded and unim- 
proved for fifty years, and, as far as known, no 
white man revisited it, but Vancouver had given his 
name to a cape which he discovered in Oregon, 
near which Fort Vancouver has been built by the 
Hudson's Bay Company, and from this fort an 
officer of the Hudson's Bay Company established 
in 1843 a branch trading post at the north end of 
the island, and another where Victoria is now. 
situated, In 1848 the island waa granted to the 
company by the British Government, who formed 
a sort of allied company to work its minerals and 
develop its resources, but although the grant was 
coupled with provisions for its settlement and colo: 
nisation, the company, truo to their uniform policy, 
maintained auch exclusive control over it that five 
yeurs afterwards the population war only 450, and 
nearly all of these were the company’s employds, 
Two years before this the conclusion of the Mexican 
war had given California to the United States, and 
in the same year, 1848, Colonel Fremont had ex- 
plored the magnificent bay on which San Fran- 
cisco now stands, and had named the strait by 
which it is approwched from tho ocean the Golden 
Horn, little dreaming probably how prophetic the 
uume would prove, There waa then probably a 
pee of 1000 in the whole district, and water 
ots worth 400,000/, ton years afterwards might 
then all have been bought for 20. Amongst the 
other settlers, mostly military men rotired after the 
war, General Sutter had erected an adobe house near 
where the city of Sacramento now atands, and in 
the winter preceding this same eventful year of 
1848 made a contract with a builder, James Mar- 
dhall, to erect a sawmill on the American River. 
This was now compluted, when in scouring out the 
tuil raca he Iet on the full head of water, and next 
norning glittering specks were seen mixed with the 
sand and gravel washed down by the stream. Onw 
lump, brighter and larger than the reat, attracted 
his attention, and in six months the world was 
excited with the gold discoveries in California, The 
first arrivals were not the bost, and San Franciseo 
was soon the resort of tho worst set of rowdies that 
ever disgraced a community. In the course of five 
or six years the town had been burnt down half a 
dozen times, and the corporate seal appropriately 
exhibits a Scie rising from its ashes, The 
immense wealth poured in from the necessities, the 
luxuries, and the vices of the mining districts round, 
overcame all these accidents, and the means dissi- 
pated at the San Francisco gambling tables only put 
capital into circulation the more quickly from the 
unrighteous process. ‘‘ Easy come, easy go,” and 
with a light heart and lighter pocket, the ruined 
spendthrift again turned to the mountains, is 
rowdy element soon passed away, or perhaps was 


Straits of Anian, so De Fuca when ho had sailed |-diluted past recognition by a better and more desir- 


through his straits without finding the end, fancied 
that he had been half way tu the Atlantic, and re- 
turned tv claim the reward. But though he 
failed to carry out that part of his instructions 
which required him to fortify the straits, a subse- 
quent grievous failure in British diplomacy has 
supplied the intended injury to British commorce, 
and they can now be closed against English vessels 
by the hostile guns on the Island of San Juan quite 
as effectually us he could possibly have accomplished 
had he been @ more trustworthy agont than he waa. 

Nearly 200 years elapsed, and atill the Straits of 
Anian were an unsolved mystery, and even the 
existence of the part that did exiat, the Straits uf De 
Fuca, began to be doubted. The British Govern- 
ment offered a reward of 20,0001. for the discovery 
of tho sea passage between the two oceans, and in 
1776 Captain Cuok, who had acquired the highest 
reputation as a circumnavigator, was commissioned 
to examino the east coast of the Pacific, especially 


able class of arrivals. 

California had other resources besides gold ; ina 
short time there were money and industry and enter- 
prise for all these, and in less than thirty ycars 
California took her place as one of the most pros- 
perous and agreeable States in the Union. Its agri- 
cultural wealth is enormous, and already its ship- 
ments vf wheat influence the markets of Europe. 
Its vineyards and orange groves, its fish and its fruit, 
its cattle and its other produce, find a market in the 
East, and in almost every department its exports 
are of a quality unequalled elaewhere. Mines and 
minerals are still the most important sources of 
wealth in California and its allied districts ; besides 
gold, twenty-six different varieties of silver ore are 
worked, copper, iron, mercury, zinc, lead, tin, 
arsenic, bismuth, and platinum are known tv exist, 
and are worked in more or less abundance, whilst 
of minerals of less value, coal, salt, gypsum, sul- 
phur, alum, asphaltc, and marble are all successfully 
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wrought, and form in greater or lesser quantitius, 
articles of export. The silver minos of Washoe 
bofore they wero in oxistunce six yoars, were 
averaging an annual yield of twenty millions of 
dollars, and argentiforous leads are so numerous anid 
Bo rich in the Pacitie mountains that the mind is 
bewildered in contemplating their magnificent pro- 
mises, Under these enormous influences no wonder 
that population and wealth congregated with iar. 
vellous rapidity, that in five years the population of 
Washoo should increase from 2000 to 70,000, and 
that San Francisco should, in so short a period, 
have grown to be a city of tho extent that it now is. 

The existence of the precious motals was known 
to the Hudaon’s Bay Company in British Columbia 
almost as svon as it was ascertained in California, 
and in 1807 a party of Canadians commenced the 
regular exploration of the Thompson River, Their 
BUCCESS Wiis no secret, and ane rush took place 
to this district in 1858 similar to that which ten 
years before had marked the feverish settlemont of 


California, Stock in that State foll, and in six 
weoks 220 shops and stores sprang up in Victoria, 


Steamers from California crowded with miners and 
speculators arrived every day, the quiet village was 
thronged with an eager and excited crowd, and in 
four mouths 20,000 people had landed in the 
harbour. The country drained by the Frazer River 
and ite tributaries resembles mountainous European 
countries in the same latitude, where streams 
begin to swell in June, and do not reach their 
lowest stuge till the winter, precisely as might be 
expected in rivers fed principally by the melting 
Bhpows of an extensive mountain range. The minors 
who cume in March and April, when the water was 
low, extracted large quantities of gold from the 
bare beaches aud bars of the rivera then exposed 
above the low water, Those who caino afterwards 
found these covered, and as a consequence under- 
went most distressing privations before they were 
able to operate with any advantage, Dishecartened 
and in misery most of then worked their way back 
to San J*rancisco, cursing the country and all that 
belonged to it, Immigration was at an ond, and 
of the hundreds who had crowded Victoria with 
their chattels: and their morchandise, most were 
only too glad to save out of the wreck as much 
wus would tuke them back safely to Californian, Yet 
on w culm review the tirst beginning of gold mining 
in British Columbia was not such a failure as to 
justify the wholesale condemnation which it re- 
ceived, and which for sume time seriously damaged 
the character of thecountry, Tho first six months’ 
operations in California in 1849 was estimated to 
have produced only 240,000 do0ls. All the gold 
Greughe to Melbourne in 1851 amounted to 104,154 
ounces, worth, 1,666,464 dols., whilst New South 
Wales gave in the first six months only 723,000 dols, 
Victoria, from the end of June to the end of 
October, 1858, shipped 544,000 dols., besides the 
enormous quantity bought by the Hudson's Bay 
Company and taken away in private hands, and 
this was all taken from the surface washings of a 
few eusily explored rivers. 

In September, 1859, the population of Victoria 
had decreased to 1500, and.those not of the best 
quality of the thousands that had flocked there 
twelve months before. But a reaction again set in, 
bags of dust and nuggets coming in from new dis- 
coveries rewarded the heroism of the explorers that 
remained, and marvellous stories were in circula- 
tion of individual enrichment. Of the 1500, for 
instance, that went to Antler Oreek, one-third had 
made independent fortunes, and moat of the re- 
mainder had amassed more or less ‘‘ piles” that 
represented a fair surplus over expenses. On 

Uliams’ Oreck one miner took out 13001. sterling 
value in a single day, and the entire sum realised 
in a short time in a space of 80 ft, was 24,0001. In 
four months a party of three men netted 80001, each. 
In one claim worked by three men, 1000 oz. of gold 
were taken out ina single any In 1863 there were 
4000 miners at work on Williams’ Orook, and 
most of them were making profits that in any 
other gold-producing districts would be considored 
unusual. The steamer Enterprise brought down in 
one trip, August 10, 1864, over 1200 lb. weight of 
gold. From the very carefully prepared tables 

ublished in the annaal report, of the Minister of 
Mines of British Columbia, the exportation of gold 
for the first complete ten years ending 1869, was 
nearly 25,000,000 dols., and tho total to the 
end of 1882 was 47,141,713 dols. for a little 
over twenty-four years from the firat discoveries, 
which is a very remarkable result in a province, 
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the whole white population of which would pro- 
bably not average during the samo period 12,000, 
and the greatest number of miners ever em- 
ployed not much over 4000, whilst for the last 
ten yearsthoy have not averaged 2000, The greatest 
woas of the gold-producing rocks appear in eon- 
nection with the disturbed region lying wost of the 
Rocky Mountains, known in various parte of the 
lonyth as the Purcell, Selkirk, Columbia, Cariboo, 
Omineca ranges, all of which seem to be tho 
goological equivalents of some of tho richest au- 
riferous rocks of California. The Cariboo district, 
discovered in 1860, has so far been the most perma- 
nent and productive. he fifty-third parallel of 
latitude passes through the contre of this wild mass 
of mountaina tumbled together in the most. pic- 
turesque confusion, the summits 6000 ft. to 7000 ft. 
in altitude, whilst the Frazor River runs round 
the whole, and with one of its tributaries forms 
wimoxt circle. Asin all new goldfields, the shal- 
lower placer deposits and gravels in the stream 
courses first attracted attention, but with the expe- 
rience of California before them it was not lony 
hefore the ‘‘deep diggings’ were found to be the 
most protituble. Williams’ and Lightning Crecks 
have so far yielded the greater part of the gold of 
Ouriboo, By regular mining operations the rocky 
bottom of the valley is followed beneath 60 ft, to 
150 ft, of overlying clays and gravels, In the hol- 
lows of the rocky channel, traceable by the polished 
rock of the ancient bed of the stream, the richest 
‘Vead” of gold is usually found, and the rock 
surface laterally for a groater or less width from the 
contre of the channel is generally discovered to be 
rich enough to work, One of the most successful of 
these Lightning Creek workings is the Van Winkle 
Mine. The claim covers 2050 ft. in length of the 
deepest part of the old valley, and of this when 
officially reported upon between 1600 ft. and 1700 ft. 
had been cleared out, the workings having attained 
w breadth in places of from 200 ft, to 300 ft. Over 
10,000 dols. was expended before the gold at the 
bottom of the old channel was reached. It has 
paid handsomely ever since, having produced gold 
inone week worth 15,700 dolsa. Up to the ond of 
1876 the gold produced had amounted to 500,965 
dols. The average depth of the workings was only 
70 ft. the lowest shaft being placed 300 ft. from the 
ereek, The greater part of the gold is found lying 
directly on the bed-rock, and only occasionally are 
paying streaks seen in the gravel afew feet above 
this, The area uncovered by each ‘ set” of lumbers 
being about 35 ft. square of the bed-rock, with a 
height of 6 ft., the average yield is from 24 oz. to 
doz, of yold to each set. In some of these work- 
ings there has been grout difficulty with the water, 
but in most the inachinery for pumping is very credi- 
table, and the result has been satisfactory. The en- 
terprisce is generally conducted entirely by the miners 
themselves without the aid of foreign capital, and 
with labour and materials of all kinds at fabulous 
rates, In most gold-producing countries the crush- 
ing of the quartz rock has generally been the result 
of mere superficial workings, but so far but little 
of this kind of work has been attempted and not a 
single stamp mil] ia yet in operation in British 
Columbia. With altered circumstances as to trans- 
portation this will probably be changed, and many 
districta now unnoticed will spring into activity. 
The gold-mining industry is at present on tho de- 
cline. Since 1864, when 3,735,850 dols. worth of 
gold was sent out of the country, it has gradually 
grown less, and in 1882, the last year for which the 
returns are complote, it was only 954,085 dols., the 
smallest yield of any, whilst the number of miners 
had decreased in a similar ratio, and only 1738 had 
been on an average at work for the season. 

British Columbia lies between 49 deg. and 60 deg. 
of north latitude and between 115and 136 west longi- 
tude, and contains with Vancouver and Queen Char- 
lotte’s Islands 341,305 square miles, being a little 
larger than Ontario, Quebec, New Brunswick, 
Nova Scotia, and Prince Kdward’s Island, the five 
older provinces that constituted all Canada a few 
years sinco, put tugether, their united area being 
340,635 square miles. Measured in a straight line 
along the Pacitic, the conat line is nearly G00 miles in 
length, but following the indentations of the coast 
the total length would be at least 3000 miles. The 
breadth from the Rocky Mountains to the Pacific 
is about 400 miles, and from the south-east corner 
to the north-west taken diagonally it is 805 miles. 
Vancouver's Island lies between 48 dey, and 51 deg. 
of north latitude and between 123 deg. and 128 deg. 
west longitude, being 240 miles long and from 40 to 
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70 miles wide, ombracing an area of 14,000 square 
niles, or rather less than one-fourth the size of 
Great Britain. Vaneouver's Island was constituted 
awcolony in 184, with its capital at Victoria, The 
mainland beaane a colony in 1858 with New West- 
ninster us its scat of Government. In 1860 these 
two were united under the name of British Colum- 
bia, Victoria being the capital, and on JJ uly 20, 
1871, the colony became one of the provinces of 
the Dominion of Canada, Working their way 
from the east tho rival fur companies of London 
and Montreal had dotted the great plains tu the 
east, of the Rocky Mountains with their forts and 
trading posta, where the old North: West Company 
yearly a century since, determined to push their 
business beyond its then Jimits, and sent the heroic 
Mackenzie through the porye of the Peace River to 
the unexplored = region beyond, the first white 
men in all probability who had ever visited what. 
was afterwards called British Columbia, When his 
hardy companions saw the labyrinth of mountains 
to the west of the main rocky chain, it reminded 
them of the rugged features of their old Highland 
homes, and thay called it New Culedonia, Later 
on another Highlander, Sunon Frazer, discovered 
the Leather Head Pass through the mountains, and 
following down the great river to which he has 
given lis name, built in 1806, the first fur-trading 
wstabligshment on its banks, and before Jong the 
whole country was dotted over with the different 
forts of the enterprising company that at first ex- 
plored it. After a time the whole of this immense 
region Was made over to the great fur company, 
Which lucrative monopoly was continued till the 
colony was established in 1858, 

This is the only colony that Great Britain has 
upon thea western or Pacitie coust of Amorica, and 
from its commanding geographical position, its fine 
climate, its magnificent harbours, the variety of {ts 
resources, its vust deposits of coal, iron, and other 
minerals of economic value, the province may be 
reyurded as in many respects a duplicate, in North- 
West America, of Great Britain and Ireland, bear- 
ing the sane relation to the western continent and 
the Pacific that the parent country does to Europe 
and the Atlantic. Both of them owe the peculiarity 
of their climate and the amelioration of its normal 
temperature to the same mysterious ocean and air 
currents, which, charged with the warmth of the 
tropical regions, discharge their invigorating in- 
fuenees on the soiland the atmosphere. Vieacouver 
Island especially is often called the Kugland of the 
Pacific, and nothing Is wanting but enterprise, 
capital, and development to make this distant ap- 
pendency aa important and advantageous a depOt ov 
the Pacitic as the other is on the Hastern Ocvan. 
Approaching from the broad western waters, and 
running through the Straits of Fuca, which are 
eleven miles wide, the spectacle on a bright day is 
very inviting, On the south, in the territory of 
Washington, belonging to the United States, the 
Olympian range of imountains lift) their rugged 
summits above the line of perpetual snow. On the 
left is the rocky shore of the island beyond which 
are tho hills of the interior covered with a dense 
and lofty vegetation, frowning conspicuously amongsl 
which is Mount Arrowsmith, which rises 5U00 ft. 
above the sea level, The coast line is rugged and 
broken by numerous bays and harbours, sume of 
which are destined before long to be the industrial 
centres of a busy population. Following the south 
shore, one of these indentations, 84 miles from the 
Race Rocks, is the entrance to the magnificent har- 
bour of Esquimalt. It is two miles by threo in 
extent, with an average depth of from 36 ft. to 
48 ft., and affording for ships of large tonnage 
the most perfect shelter that can be found be- 
twoen this point and San Francisco 750 miles south, 
This is England’s chief naval station on the Pacific, 
and here the Pacific equadron finds safo anchorage, 
workshops and stores for the maintonance and re- 
pair of ships exist, and a first-class dry dock is being 
now constructed for the examination and reparation 
of any of tho portions below tho water line that 
require attention, Throo miles east of Esquimalt, 
and on another but inferior harbour, is the city of 
Victoria, the capital of the province. Tho inlet 
which forma an extension of Victoria Harbour, 
though several miles long, is separated at one point 
from Esquimalt Harbour by a neck of land only 
G00 yards across, and some day no doubt the / wo 
harbours will in this way be conveniently connected. 
There is little doubt that before long, these two 
places will be all included in one larye city, that 
the admirable facilities uf Esquimalt will atturd to 
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the ocean steamers and the Pacific shipping, the 
depth and room they require, whilat local steamers 
and smaller vessels will find in Victoria Harbour 
sufficient accommodation for their draught and 
necessities. This ultimately will be the Liverpool 
of the Pacitic, the only drawback being that heyond 
this there are so many othor fino harbours and admir- 
able ports, that the difficulty will be in gather- 
ing to any one placo the trade and business 
which is invited and diverted to sv many other 
and eligible points. As a station for war purposes, 
Esquimalt porfectly protects the entrance to the 
Fuca Straits, and at & comparatively small expense 
may be rendered impregnable. 

Victoria, fixed upon in 1843 by Nir James Douglas 
as a trading post for the Hudson's Bay Company, 
in latitude 48 deg. 25 min., and longitude 128 deg. 
22 min,, in the south-east corner of Vancouver's 
Island, has one of the most delightful and invigorat.- 
ing climates in the world, and all the elements 
within itself of a great city. In 1790 Captain 
Vaucouver wrote: ‘ The serenity of the climate, the 
innumerable pleasing landscapes, and the abun- 
dant fertility of the soil, require only to be enriched 
by the industry of man to rondor it the most lovely 
country that can be imagined.” There is seldom 
any frost or snow, the moan temperaturo of the 
wholo year is 50 deg., the averuayze of the lowest 
month, December, being as high as 38.4 deg., 
whilst the highest, August, is 63.8 degrees, The 
climate is unequalled anywhere for invalids, the 
atmosphere is charged with ozone, peculiar to 
Victoria only. It originates in the snow-covled 
breezes in the Olympian range, about 60 milos 
south-west of the city, mixed with the salt sea air 
of the Pacitic, giving it peculiar health-rostoring 
and life-prolonging qualities, which are fast mak- 
ing Victoria the sanatorium of the Pacific, The 
Giulf of Georgia separates Vaucouver Island from 
the mainland, and a most delightful sail of 7b 
miles through some of the most lovely scenery 
in the world brings you to New Westminster, tho 
former capital of the mainland province. The 
course is through the once disputed channel which 
the San Juan award has rendered unsafe for hostile 
vessels, commanded as it is by the hoavy guns on 
the island of San Juan, belonging now to tho 
United States. Leaving Victoria in the same 
direction, but turning northernly along the island 
coast, in 78 miles is the town of Nanaimo, the 
centre us+thea goal mining industry of British 
Columbia, and the increasing value of the exports 
of whach mako up for the declining exports of gold, 
for though the yield of gold has fallon off in the 
tén years from 1872 to 1882 from 1,610,972 dols. to 
‘064,085 dols., the total exportation of the produce 
of the mine has increased in the same time from 
1,389,585 dols. (of which 1,208,229 dols. was gold 
dust) to 1,437,072 dols. (uf which 795,071 dols. was 

old in dust and nuggets), whilst the total exports 
have increased in the samo timo (ten yoars) from 
1,858,060 dols. to 3,118,119 dols., the proportion of 
gold being néarly 60 per cent. of tho total in 1872, 
whilst it is little over 25 per cent. in 1882. Imme- 
diately opposite to Nanaimo across the Gulf of 
Georgia, and up Burrard Inlet, is Port Moody, the 
terminus of the Pacific Railway, and 57 miles north 
of Nanaimo, and still on the island, is Comox, 
another great coal district, which at prosont is 
scarcely doveloped. 

In a general review of British Columbia, thore 
are are seon to be more extensively spread out for 
development all the elements for the creation of a 
great and wealthy community than anywhere else, 
either in Canada or the United States. The one 
thing wanting is railway communication with the 
rest of the world and the removal of that painful 
isolation which so far has been a damper upon all 
enterprise and a bar to any marked progress. By 
the census of 1881 the total population was only 
49,459, of which numbor 25,661 were the nativo 
Indion races, and 4350 were Chinese, principally 
imported to work upon the railway, leaving under 
20,000 white people for a country seven times the 
size of England, and more than 60 per cent. larger 
than oither France or Germany. This sparse 
population is due solely to the isolation of 
the country, the difficulty of access, and the 
expense of conducting business before the needful 
appliances of cheap transportation, and accessibility 
to the markets of the world are at hand. Professor 
Macoun, of the Dominion Geological Survey, 
closes his report on British Columbia in the follow- 
ing true words : ‘‘It remains only for me to add 
that, as years roll on, and our possessions become 
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developed, the value of this second Britain will 
come £0 vividly before our people that men will ask 
with astonishment why such ignorance of its re- 
sources prevailed in the past. To-day there are 600 
miles of coaat line in these our western possessions, 
clothed with a forest growth superior to anything 
else in the world at present known. Its shores in- 
dented with multitudes of harbours, bays, and 
inlets teeming with myriads of the choicest and most 
valuable fish. Its rocks and sands contain gold, 
silver, iron, and coal in immense quantities, and 
equal to the best in Groat Britain, besides a great 
variety of other descriptions of minerals. And in 
addition to this a climate superior to England in 
every respect, both as regards heat and moisture, 
and a soil the productions of which so far exceed 
the usual average, that ordinary agriculturists 
refuse to credit the most truthful statements. Yet 
men are disposed to ask, What is this country 
worth? J answor, worth moro than Ontario and all 
the maritime provinces together, and sceptics may 
rest assured that tho day is not far distant when 
these words will be accepted aa truth.” 


NOTES. 
Cork Bricks. 

A coMPosITION of cork, sand, and lime moulded 
intu bricks is now being tried in Germany for build- 
ing light partition walls. Tt is said to have the 
advantage of excluding sounds better than ordinary 
brickwork, while being light and a good non-con- 
ductor. 

QUEENSLAND Raitway Progress. 


(Jueensland appears to be applying itself vigorously 
to the work of railway construction, Speaking 
recently upon the subject, Mr. Miles, the Colonial 
Minister for Works, said that at tho ond of 1883 
the total length of railway open for traflic in Queens- 
land was 1038 miles, and the total amount of the 
railway loan authorised to date, was 9,708,000I. 
The gross earnings on all the lines during the year 
was 590,000/., the balance of earnings ovor expendi- 
ture being 299,000/. The Government could with 
confidence go into the market to borrow muney for 
railway construction, and they meant to go ahead 
in that way. He had asked the Colonial Treasurer 
to make provision for 6,000,000/. for railway con- 
struction, and he muat have it. The Colonial 
Government meant to commence a railway from 
the Gulf, and put the transcontinental scheme aside 
for ever. He also promised a direct line from 
Brisbane tu Warwick, and thence to St. George. 


OvennRAnD Euvrcrric CABLes. 


Mr. ©. Masden, director of the telephone com- 
pany at Copenhagen, has devised a new overhead 
cable which is being manufactured by Messrs. 
Folten and Guilleaume, of Miilheim. The cable 
contains 25 conductors, is only 15 millimetres in 
diameter, that is little more than half} an inch, 
woizhs .6 kilogramme por metre (equal to .4 lb. per 
foot), and possesses a tensile strength of 1500 kilo- 
grumimnes, Spans of 70 metrea (280 ft.) are con- 
sidered quite admissible, and the cable is handy 
and flexible and yet strong. Tho ingulation is ex- 
vectod to withstand all atmospheric influences. 
When these conductors aroused there emerge from 
the central telephone office only a few cables instead 
of the ordinary numerous telephone wires on poles. 
The cost of this cable averages one-half that of 
ordinary cables, but is higher of course than the 
usual bare wires; its long life, together with 
other advantages, is, however, expected to fully 
justify the greater expense. 


DaNCHELL’S Evectric Rariway. 


There is on exhibition at the Westminster 
Aquarium a working model of a new electric rail- 
way for which very considerable advantages are 
claimed by tho inventor, Mr, Danchell. The fea- 
ture which distinguishes it from previous attempts 
of the same kind is that the locomotive and vehicles 
run between a pair of rails placed vertically one 
over the other, the lower carrying the weight and 
the upper serving as a guide to prevent the vehicles 
from falling over sideways, and also, in some 
instances, increasing the adhesion of the locomotive. 
Each vehicle has two wheels, one before the other. 
These wheels are not flanged, but are kept on the 
track by eight guide rollers, two running against 
each side of the upper rail and two against each side 
of the lower rail. The electric motor carries on its 
spindle a small friction pulley, situated between the 
two driving wheels of the locomotive. These 
wheels are carried in sliding bearings and can be set 
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up to obtain asufficient pressure against the friction 
pulley, so that the rotation of the motor is im- 
parted to them. For lines with steep gradients, a 
small wheel is fixed over each driving wheel in such 
a way that it has a constant tendency to jam itself 
between tho wheel and the upper rail and thus 
increase the adhesion of the locomotive. The rails 
act as the conductors for the current, which enters 
the motor from one of them and leaves it by the 
other. Jt is claimed for this railway that it will run 
with very smull friction, and that exceedingly high 
speeds are possible without danger, but it is difficult 
tv find any argument for putting an electric locomo- 
tive on a Leal rail which is not equally applicable 
to a ateam locomotive, while the safeguard afforded 
by an overhead rail is us available with one kind of 
carriage as anvther, An engineer who put forward 
such a plan with any existing form of traction 
would expuse himaclf to derision, and we fail to see 
that the use of electricity as a propelling power alters 
the conditions of stability under which a railway 
works. As to the electrical part of the scheme it 
appears devoid of novelty, and whatever advan- 
tages exist in the Danchell railway are to be found 
in the use of a single track and a steadying over- 
head rail. 


METEOROLOGIVAL INFORMATION FROM BEN NEvis. 

The secretary of the Scottish Meteorological 
Society, Mr. Alex. Buchan, has communicated to 
Nati'e some interesting and unexpected deductions 
from the observations made during the last yoar, 
and portions of two previous years, on the summit 
of Ben Nevis, 4406 ft. above the sea, At tho top 
of Ben Nevis the coldest month is February, the 
aera mean being 22 deg, ; and tho warmoat, 

uly, 41.3 deg.; August being nearly as warm, 
41,1 deg. ; and the annual moan temperature of the 
air in the shade being 30.9 deg. The greatest monthly 
mean difference, due to elevation, is 18 deg. in May, 
from which it steadily diminishes to 14.9) deg. in 
December, and then rises more rapidly towards 
May; the annual difference being 16.3 deg. Tho 
greatest difference, or the most rapid fall of tem- 
perature with height, is in the spring and oarly 
summer, when the climate of the west of Scotland 
is driest, the temperature of tho Atlantic, loweat 
relatively to that of the air, and the top of tho 
mountain still covered with snow. The lenat dif- 
ference is in late autumn and early winter. 
Thoro is decidedly marked variation in the de- 
crease of temperature with elevation with tho 
hour of the day. In January the decrease of tem- 
perature, in the vertical, deduced from the mean 
maxima and minima respectively, was 16.2 deg. and 
15.2 deg. ; but in April these gave 23.1 deg. and 
12.9 deg.; being thus in January nearly equal, 
whereas in April the difference of the maxima was 
nearly double that of the minima, The annual 
nieans give a decrease of temperature with height at 
the rate of 1 deg. for every 270 ft. of ascent, the 
most rapid decrease being 1 deg. for every 245 ft. 
in April, and tho lcast rapid 1 deg. for every 206 ft. 
in December. Instances of abnormally large de- 
croase of temperature botweon the summit of the 
Ben and the sea level are related to storms. In- 
stances of abnormally small differences between the 
temperature at the top and at the base of the moun- 
tain, aro accompaniod with high temperature and 
excessive dryness of the atmosphere. On De- 
cember 31, 1883, at 11 a.M., the temperature at the 
summit was 4.5 deg. higher than at the sea level with 
excessive dryness, relative high temperature, and 
high pressure 80.6 in. at sea level. These results, 
considered in connection with the small decrease of 
temperature often experienced during balloon as- 
cents, quite unsettle the so-long accepted law of 
decrease of temperature with increase of elevation, 
and show tho fallacy of reducing all the mean tem- 
peratures of elevated stations to sea level values by 
adding to them 1 deg. for every 300 ft. above the 
sea, a method adopted in the monthly temperature 
chart published in the Times. Tornadoes and other 
destructive winds, assorts Mr. Buchan, originate 
when the air is abnormally warm and moist near the 
surface, while aloft the temperature and humidity 
diminish with abnormal rapidity. On plains and ex- 
tensive plateaux, the wind attains a diurnal maximum 
velocity shortly after noon, which is generally nearly 
double the minimum, which occurs shortly before 
sunrise, But on Ben Nevis, in common with cther 
observatories which are situated on page rising to 
considerable heights above the whole of the sur- 
rounding region, the reverse of this takes place, the 
maximum velocity occurring during the night, and 
the minimum during the day. 
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NOTES FROM THE SOUTH-WEST. 

Gloucester Wagon Company (Tamited),—The directors 
observe in their report : “The directors beg to submit the 
atatements of accounts of the company for the year end- 
ing 80th June, 1884, from which it will be seen that tho 
business of the year has been ulightly more favour- 
able than that of the preceding one. On referring to the 
accounts, it will be obaerved that the balance of the year's 
revenue from all sources, including the balance brought 
forward, {s 90,6712. Gs. 10d., which, after Gecweene 
10,6611. 128. for the usual ar gar of wagons an 
8875/. paid an an interim dividend at four per cent. per 
annum, leaves a balance of 11,6431. 14s. 10d. now avail- 
able for distribution, which the directors propose to appro- 
priate by paying a dividend for the past half-year at the 
rate of four per cent. per annum, making four por cent. 
for the year, addi l. tothe reserve fund, and carry- 
ing forward a balance of 1259]. 14a, 10d. to the next 
account. The wagon stock belonging to the company 
now consists of 5765 wagons let on simple hire, and 
3566 sold on deferred payments. In addition to work 
done for cash payments, $20 wagons have been built for 
the company's rtock, all of which have beer. sold on 
defarred payments. The company have now to repair 
und maintain 13,705 wagons, Including 8024 which are not 
the property of the company.” 


Hill's Dry Docka and Engineering Company (Limited).— 
This compuny acquired in 1882 the system of graving 
docks formerly belonging to Messrs, C, Hill and Sona, 
ut the Kast and West Bute Docks, Cardiff. They have 
Hince that date improved and added tu tho property. A 
new graving dock alongside the old one in the Kast Bute 
Dock has been constructed, as well as a large block of 
workshops contiguous to the new dock, &c. The yearly 
balance sheet, to the 80th of June, was issued on Saturday, 
and enables the directors to recommend a dividend of 
10 per cent, for the year, in addition to which all the pre- 
liminary expenser, amounting to 2633/., have heen paid 
off, while 1500/, ix placed to reserve, 


Severn and Wye Railway.--The directors obwerve in 
thuir report, '' The Woods and Foresta Department intro- 
duced a Bill into Parliament this session for the purpose 
of facilitating the opening of the deep coals in tho 
Forest of Dean, and your directors, believing that it 
would matorially conduce to the Lilia of the dis- 
trict, and of your railway, petitioned in its favour. The 
Bill has been referred to a commiasion of inquiry, which 
the directors hope will lead to a reconciliation of conflict- 
ing interests, The shipments of Welsh coal at Sharpness 
Doeks are still limited, owing to the need of a new tip for 
loading in deep water.” 


Cardiff.—The steam coal trade has maintained much 
the same tone. Merchants are able to keap their collierien 
going regularly, but there is not much new business. The 

mutont fuel trade also ia in a more healthy atate. Tho 
ee ore trade remains without much alteration, Last 
week's clearances comprised 124,575 tonsa of coal, 2! 
tone of iron, and 2649 tons of patent fuel, From Bilbao 
there arrived 4439 tons of iron ore, and 2482 tons came tu 
hand from other sources, 


The Bristol Coal Field. —Mr, Handel Cousham has lately 
read a paper at ilk da a on # recent discovery of 
cvalin that neighbourhood. Mr, Cossham expressed his 
opinion that the Kingswood section of the Bristol coal- 
field contains probably the most ancient coal workings, 

robably older than those of South Wales, Somerset, or 

ean Forest, He proceeded to describe his explorations 
in search of various seams in the locality, and said that at 
the proper distance below the second vein, known as the 
Gilliers end voin, he found a particular and remarkable 
bed of strata, known inthe district as the ‘worm bed,” 
in its proper position in connection with this vein, He 
aluo knew that if he were correct in his opinion, he should 
find at a distance of some 30 yards vertically above this 
vein, the splendid seam or bed of coal known as the 
Kingswood great vein, which he had no doubt was the 
equivalent of the celebrated 4 ft. Aberdare steam coal 
vein. Driving a drift across measures he discovered on 
the 2lut of last February the vein known as the Kings- 
wood great vein, lying in splendid position, and on an 
average of 6 ft. thick, or from that to 5 ft, Bin. Since 
that time he had been driving on these veins north, 
east, south, and weat, and found that he was on the floor 
of the original coalfield with a gentle dip to the west and 
risa to the east of about Sin. to the yard, and sphere 
exte ding to the north and east far beyond the bounds of 
his mineral estate. He did not want to trouble his 
hearers with anything that was merely personal and com- 
mercial, but he was sure they would pardon him for 
saying that not the least interesting feature of this dis- 
covery to him was that it had revealed the existence of 
from 6,000,000 to 8,000,000 tons of steam coal in his 
mineral estate which he had no expectation of having, 
and he could see clearly that for the next fifty to a hundred 
yeare at least the collieries he worked could go on landing 
a large quantity of coal, at a cost which would enable 
those who worked them to hold their ground against all 
competition. 








FOREIGN AND COLONIAL NOTES. 
Canadian Pacific Ratlway.—The Canadian Pacific Rail- 
way Company is conetructing large stockyards at 
Hoohelaga, hoping to obtain live stock traffic through the 
Michigan Central and Credit Valley lines, 


American Telegraphy.—The Baltimore and Ohio Tele- 
ph Company has placed a cable across the Mississippi 
om Bird’s Point to Cairo. It is 635 ft. long, weighs 
104 tons, and contains eight wires. The Baltimore and 
Ohio wires are now ready for work from Cairo north. 


They are to extend down the Texas and St. Touis Rail: 


road tou New Orleans and Galveston. 


German Rail Exports.—It appears that rails were ex- 
ported from Germany in the first five months of this year 
to the extent of 53,671 tons, 


Weatern of France Railway.~Tho Counoil of Adminin- 
tration of the Wertern of France Railway Company is 
about to make various improvements in the St. Lazare 
terminus, Paris, The municipality of Paris is about alao 
to improve the apprvaches to the station. 


The Isthmus of Panama.—The Isthmus of Panama 
Canal Company has now accumulated a force of 19,000 
employés and workpeople upon the Isthmus of Panama. 
A good medical service has beon organised, and the coum- 
pany states that the rate of mortality upon the company’s 
works has not. exceeded the corresponding rate upen cor- 
reaponding works in Europe. 


Gas in Paris. —The revenue of the Parisian Company 
for Lighting and Hoating by Gas amounted in the first 
half of this year to 1,459,6387., showing on increase of 
41,017/7,, or 2.90 per cont., ak compared with the corre. 
sponding period of 1883, 


Railway Rolling Stock in Germany.—Aceording to a 
racent official German return there are 11,000 locomotives 
in the German Hmpire. The aggregate amount of 
oe inverted in German railways ix now estimated at 
450,000, 000/, 


Railroads in Teras.—Texas is largely dependent upon 
railroads for means of internal transportation, the rivers in 
tho State not being navigable except for lighters and vexssela 
of the smaller size. In 1800, the length of line in opera: 
tion in the State was 307 miles; in 1870, 711 miles, and 
in 1880, 3257 miles. This year the length of line in opera- 
tion has expanded to 6166 miles, 


Another Electric Street Railwau,—Cleveland, Ohio, ex- 
pects soon to be able to boart of the first street railway 
operated by electricity in the United States, Successful 
experiments have heen conducted for six months past at 
the works of the Brush Electric Light Company by Mr. 
W.H. Knight, one of the inventors of the system, and 
the results have warranted Mr, Knight in putting his in- 
vention to practical use by running an electric line from 
(turdan-street to New-atreet, and up Now-street to Quincy- 
atreet as far as Lincoln Avenue. 


New South Wales Railways.— Tho Mudgee Railway ex- 
tension has been opened for traffic ar far as Rylstone, Jt 
is reported that the man employed by Messra. Amos and 
Co., the contractors for the construction of a line betweon 
Homebush and Waratah, have struck work in conse- 
quence of a reduction in their wages fron 7s, 6d. to 7s, 
per day. About 400 have left work, bringing progress 
on the lin to a Ktandstill. 


Victorian Railways.—A line from Castlemaine — to 
Maldon has just beon opened for traffic, The Victorian 
Railway Commissioners intend to adopt a number of im- 
provements in the management of the colonial railways, 
such as the more frequent inspection and repair of loco- 
motive boilers, and the abolition of the barrier kystem, by 
which it will be all but impossible for station masters to 
give tickets to engine-drivors in place of the atafl, withont 
showing the ataff to thenn, 


New Zealand Coal.—The coal trade of the north island 
of New Zealand premises to be extensive. Coal is found 
at the Bay of Islands, where a mine is in full operation. 
At Whangharei two mines are at present working; at 
esters coal of good quality has recently been found, and 
at the Mokan a seam of excellont coal is seen cropping 
out to a great thickness for a distance of between 20 and 
30 miles, Besides these places, coal is now being worked 
toa considerable extent at several pointe on the Waikato, 
and a large seam of coal-—beatween 60 ft. and 60 ft. in 
thickness—on the estate of the late Mr, Foote, on the 
Maramarua Creek, is expected to become a source of 
supply shortly. 
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tus for Ballast: 
Neal and ©, R. Whitmee, London. (¢d. 2 Fige.j—The | 
apparatus consists of an arrangement of hopper and screens or 


8058. Ap Sifting 





BR. and G.! and underground conduits for the same. 


_ 


siover of different gauges hung from a fixed frame or support 60 a8 
‘eats capable of reviving an oscillatury movement. (October 24, 


5430. Using Steam and Hot Air Combined, and 
Construction of Engines in Connection therewith : 

- Turnbull, London. (6d. 3 Figes.j|~The engine comprises 
high and low-pressure steam cylinders, hot-air cylinders, and 
pumpa. In order to minimise the space between the various 
cylinders and the driving shaft ao un to dispense with connecting 
roda, thore is mounted on convex surfaces of ench of the cylin- 
ders u sliding steamn-tight plate covering an clongated slot in the 
ovlinder cover and having projecting from it a atufting-box through 
which the pistun rod slides, the rod being muintained in position 
by radial arma and cuiled springs. The arms are jointed to the 
cylinder cover at one end and to the crosshead at the other, the 
rod sliding through the crosshead, The coiled springs are placed 
botween the cover and oroashead. The piaton rods are connected 
pin jointa to their piston and directly to their cranks; friction 
and wear butweon the cylinders and thelr piston on that side 
oppored to the angular thrust. is diminished by the use of steam 
a wir which ts adinitted by suitable dicta. (November 17, 
88:3). 


5548S. Construction of Gas Engines, &o.: L. H. 
Nash, Brooklyn, U.8.A. [84.16 Figs.)—Tho working fluid 
after compression is employed to cool the heated portions of the 
enyines on ite way to the working cylinder, Cold water is in- 
jected into the gas compression chamber with the gases Lefore or 
during compression. The parts subjected to weur are arranged 
wo as not to be dmmediately effected by the hent developed in the 

ower cylinder, The storing chamber for the compressed wark- 
ing fluid surrounds the power cylinder and working parts of the 
enying, and serves alao osu reservoir for water and forthe lubricant, 
the working flnid being thua kept moint und lubricated, The 
back atroke of the piston ia aided by the pressure of the com: 
preeeu vos in the storage chamber, Which ucts upon an enlarged 

IOlloWw piston rod. Referring to the illustrations, the working 
cylinder A and operating connections are arranged within a shell 
F forming the storage chamber for the compressed working fluid 
and for water and oi]. The valves are also inclosed in the casing. 
The lower end of the cvlinder A terminates in an open cylinder 








forming a bearing for the trunk or hollow rod R which opens into 
the storage chamber, and is thereby operated on ity back stroke 
by the presaure of the xtored gases. The piston dors not touch 
the working evlinder, belng provided with a packing ring 1D suited 
to stand a high temperature. A cap or cover MH over ite rear end 
protects it from direat contact with the ignited jraxses, In the 
arrangement shown in Fig. 1, the compressed gasea pasa from 
the lower part of the evlinder into the piston space and through 
the hollow piston rod into the storage chamber. The connection 
of the piston to the crank is clearly shown on the iluatrations, 
with the parts in the positions they occupy at the Vile of the 
explosion, the connecting-rod belng in such position aa to exdrt 
ita greatest power iu producing rotation of the crank. @ 
eccontrica x) 42 on the crankshaft are connected to the cylindrical 
valves, ax shownin Figs. and 3. The one valve is set quartering 
to the erank and controls the exhanuxt, the admission of yascons 
products to the compression chamber, and the admission of the 
compressed gases to the other valves, Tho cut-off valve operates 
to cut off the admission of the charye at any desired instant, to 
light the chargo, and asa puinp to compress charges of yas for the 
lightor. (November 27, 1883). 


6565. Tube and Carriage for the Launching of 
Fish Torpedoes by Means of Gunpowder: A. Sauvee, 
London. (/. Bb. G. A. Canet, Paris) (8d. 10 Faax.]) The 
arrangemont for launching the torpedo allowa of the use of an 
ordinary explosive instead of comprenked air or steams the explosive 
heing fired by means of mechanism and afuze, In order to reduce 
the effort for firing, there is employed a spring which is tightoned 
beforchand ao that the gunner having laid the tube can readily 
fire it whilsttaking better alm, A special arrangement of cargiago 
allows greater facility for training the tuba without the aid of 
racers, us it adjusta itaelf to the slope of the deck. The breoch of 
the tube is cloned by mechaniam which prevents the charge being 
fired unless the breech is properly closed. Thecharge of explosive 
to launch the torpedo is placed in a cup provided in the breech- 
piece. (November 29, 188%). 


5747. Anchors: G. zack, South Shields. [6u. 
7 FigsJ—A curved toggle bolt ia substituted for the crown pin, 
and is attached to the arm of tho anchor, av asto work with it in 
auch manner that the holding and gripping power is increased, 
The ale refura to his former Patent 39s0 of 1870, (December 
Th, 1883 e 


5788. Chg: 3 Oreos to Purify and Prepare thom 
for Smelting : . BB. Lake, London. (: Cherry, Chicano, 
Ttl,, U.S.A.) (8d. ¥& Figex.J—This relates te a process of and 
apparatus for treating ores, and has for object to purify ores and 
prepare them for amelting, by freeing or expelling their iin- 
puritics, such aa phosphorus, sulphur, antimony, arsenic, and 
other substances capable of belng removed in au gaseous form, 
Another object is to obtain a uniform tomperature about the 
ee so that amore uniform product is obtained. (Decenher 18, 
1883). 


5700, Electrical Conductors 
London. ((. if. Goebel and (. H, 
U.S.A.) (8d. 


&c.: H. H. Lake, 
Bratton, Philudelphia, 
30 Fige.J—This relates to clectrical conductors 





In order to insulate 
the conductors which are ordinarily covered with gutta percha 
and to protect the covering from injurious action of the earth and 
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rynote recel ving ed le teed Were FV SS4WEE AWA hola ase “sombined with 
employ erably Stockholm tar co 

linseed oft, The illustration shows one form of conduit. The two 
tubes AA are cou together by smaller tubes B and oapa C. 
The outer faces of, the caps are formed with nipples, and to 
coincident nipples on opposite caps ore attached section wire re- 


celving pipes. e are telescopic, belny formed in two 
lengths, one sli freely within the other. Branch pipet H may 
be attached to the nipples. Several other forms of tubes and 


conduits are described and illustrated, 


5701, Middlings-Purifiers: W. BR. Lake, ______. 
(J. 7. Walter, Faston, Penn., U.8.4.) (8d. 9 This comprises 
a housing or oasing, one or more inclined vibrating screens con: 
tained therein, and means for {nducting an airourrent through the 
screens. The objects aro (1) to provide means for separating tho 
coaract particles from the dust that is taken up by the air blast; 
(2) in a machino having two or more oppositely tnolined screens 
arranged so that the tallings of one screon are delivered to the 
head of the screen below, to provide meana for removing the 
larger and hghter specks; (8) to provide means for separatin 
the material pasaing through different portions of a screen; an 
(4) to provide an improved device for operating the rotary beaters 
which clear the bolting cloth. (Decomber 18, 1883). 


(December 18, 1883). 


5832, hting by Hydro-Carbon Vapour; Storin 
e Liquids “f N. 1X. Pouschkareff, Moscow 
(6d. 15 Pigs.J—The iuminating apparatus consista of a tube 


closed at oue end and there provided with small holes or per. 
forations. The tube is provided with a wick, & free space being 
left at the cloned end, in which the vapours are generated, the 
wick not taking part in the combustion. Tho reservolrs are let 
into the wally, and ere filled through the burner by means of a 
ryatotn of articulated pipes, the liquid again passing back to the 
burner. (December 21, 1983). 


5886, Electric Batteries: W. P. Thompson, Liver- 

o). (J. C. Himmar, New York, U.S.A.) [6d. 2 Figs)J— 
ts annular series of carbon rods are supported within a aultable 
cell ov jar and are connected by means of carbon plates, one of 
the rode being provided with a metallic terminal. The gino elec: 
trody extenda betweun the rodx and through the annular con- 
necting plates, nnd carries at ita lower extromity a cup for contain. 





ing mercury provided with a covor by which it is attached to the 
gine and with several apertures so that the meroury can oe 
and amnlyamate with the surface of the zinc. Referring to the 
iNuxtrations, the carbon rods A together constitute a single poal- 
tive clement of a buttery, and the zinc rod B constitutes the 
negative olement, Electrical connection is mado to the poritive 
clement by nicansof the metallic thimble G@, The lower extremity 
of the gine rod extends into a glass cup containing mercury. 
(December 24, 188%), 


8862. Manufacture of White Lead : G. Hand Smith, 
London. (id. 6 Migs.j\—The white lead ty manufactured froin 
metallic Jead by submitting the metallic lead within a suitable 
chumber to the corroding action of acid vapours and air prepared 
ina buturating chamber, introduced under pressure wid allowed to 
expand, (December 26, 1883), 


6873, Obtaining Oll and Gas from Minerals, &o.: 
N. McF. Henderson, Broxburn, Linlithgow. [. 8 
_ twa. J—This refors to improvements on the apparatus deseribed in 
Kpeciflcation 1827 of 1878, The minerals are treated at different 
atuges in contiguous retorts, and the volatile matters proceeding 
from the partly spent mincrala at their second stage are 7"""* 
through the ininerals in thelr first atage, cach charge belng succes- 
nively subjected to the frat and second stages, Rafersing to the 
ustration, the retorts 11 are formed with Inclined bottoms 
descending towards the opposite sides of the bench, and Imme- 





diately beneath them are arched spaces 14 forming the combustion 
chambers, connected by fuex 16 with the flue epaces 12. le- 
yenorative chambers 16, 16, 17, and 18 are arranged below the 
comlustion chambors, and are provided with tho necessary fluos 
and valves. Two retorts are arranged opposite to or in Ine with 
tach other across the bench, and communicate with each other at 
the top, and when the contenta of one retort are going aA 
their recond stage, the gases pass over from that retort to the 
other retort, and from its bottom by the pipe 22 to the mains 23, 
Steam is supplicd by piper 24. (December 27, 1888). 


6885. Indicating or Signalling Time by Electricity : 


ENGINEERING. 


A. G. Brookes, Lenden. (L. ¥. Downs, Boston, 
(8a. 6 Mige.J}~The object is to provide a ayutem by.” ne; 
rent slime from a single standard clock vy sigmalk repeated ba cou: 
ren ‘ ' ' se 
tinuous succession throughout all the minutes of ‘the day, and’ 
without the necessity of electric clooks or dials. A ‘ * 


clock transmits signals over the telephone lines to the rece! 
instruments, (December %, 1883). 


5887. Expansian Wrana! 
and Arbors _ .._—=«—s—_aci—__w#«é«Cemdon ta a Lat 
Chicago, Us 4 {6d.1—This eps tens a hollow shell prov 
th tng 


era, 
ed 
with loowe dogs in combination a movable expand plug, 
and means for drawing the plug in or out to expand or con 

the dogs, The sholl is formed with longitudinal slots having re- 
cessed enda. The dogs are serrated upon their rear faces, and 
are provided with end flanges. The tapering plug has a screw 
shank and inclined and dovetailed grooves in ite faces, and is 
nioved backwards and forwards by two screw-rods engaging with 
it from opposite ends of the sholl, (December 28, 1888), 


5897. Creating Currents of Air or Gas tor Venti- 
lating » &C,: Lofthouse, Manchester. 
(éd. 9 Fige.j—This comprises a stationary tubo anda rotating 
oylinder provided with an Archimedean screw blade in {ts in- 
terior. The apparatus is provided with suitable deflecting plates, 
(December 28, 1883). 

5901. paratus for Tmparting Step - by - Step 
Motion to Parts of Mechanism : O, Fema London. 
* @ Fige.j—This consista of a wheel or disc with pins or teeth, 
a driving lever with « propolling surface and a stop surface, and a 
spring lever also with a propelling aurface andastop surface, (De: 
cvnber 28, 1888), 


5907. Steam Boilers and their Furnaces: G. 
Stevenson, Airdrie, . (Ad. 7 Figa.J—The boiler 
comprises an upper borizontal cylindrical shell with the water 
level at about its middle, and a sorivg of tubes attached to the 
side of the shell 60 ag to extend in various direations, and crossing 
gach other beneath the shell, in an inclosed heating chambor, 
The upper ends of the tubes extend out beyond the top of tho 
heating chamber, and are.provided with removable covers, whilat 
thoir Jower endy extend through the side walls, or through the 
bottom partition of the furnace. Each tube ts provided with an 
inner clreulating tube communicating with the shell, The attach: 
mont of the tube to the cylinder is effected by means of an internal 
dlatance plece formed with two passages, one at ita lower part 
for the circulating pipe, and one at its upper part for the upward 
current. The furnace is constructed on the regonerative principle 
and is provided with suitable valves at cach end, The fuel 
feeding apparatus comprises a truck arranged to pass under the 

rote bars, and provided with spaces for coal, the topa of the apaces 

ving left directly beneath openings left between the grate bara 
ateach side of the middle. Two pistons formed with ourved 
guider tacks ure employed to push the coal through the openings, 

he rack tveth are uctod on by a alingle pinion, and are made of 
aig-zag form, each tooth having oa middle part inclined in one 
direction, and lateral parts inclined in the reverse direction. 
(Decembor 2(), 1883). 


5919. Rotary Blowers, Exhausters, and 
W. and ©. Allday, Birmingham. (60. 95 1, . 
blower cousiats essentially of & caxy nearly oval in cross section, 
and containing two rotating diaphragmy having in cross section 
a figure resembling Ltt the numeral 8. These diaphragms 
rotute in opposite directions, a current of air being drawn {in 
on one side of the case and forced out at the opposite aide. (De- 
cember 20, ~~" 


5931. Machinery for Cuttin 
other Metals: W.T. Beosley, Shoffield. [td. 2 Figs.)— 
Pairs of cutting discs mounted upon spindles rotating in opposite 
directions are Spl e the edges pan § sufficiently close to cut 
or divide the ateel, Each pair of cutters ls 80 adjusted that ag the 
ateel tu be cut ia passed forward a separate and distinct cut is 


made thervin, (December 29, 1883). 


$936. Dynamo-Electric Machines and Electric 
Meters: 8. Z. de Ferranti, London. [ls. 6d. a 
In ordor to construct a machine in which a continuous current 
way be produced without the ald of a commutator a good con- 
ducting, non-magnetic, metallic disc is revolved between two fixed 
annular pulea of wun electro-magnet, the pole on one side of the 
disc being an N pole and on the opposite an § pole, the outer ends of 
the poles being connected to furm a horseshoe magnet. Each 
annular pole-pisce is surrounded by insulating oxciting colls. The 
disc revolves in a fixed metallic casing and contact is made 
botween the outer edye of the dise and the casing by means of a 
filin of mercury ; or rubbera lubricated with meroury may be em- 
ployed. Tho current is collected from the axis by bosses surrounded 

y fixed casings filled with mercury or by rubbers, The 
with which the mercury comes in contact aro coated cleotrolyti- 
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cally with iron. Insulating wires opening into the chamber eur: 
rounding the disc at different diatanoes from the axis are employed 
for ascertaining the height of the mercury. The illustration shows 
a longitudinal section of tho machine; A B are tho cylindrical 
magnet poles connected to form a horacshoe magnet by outer 
evlindern A' B', The exciting coll is preferably in the form of a 
conducting strip C sot edgewise an shown. The case E jn which 
the disc D rotates Is insulated at ite exterior, The bosses G of the 
disc revolve in chambers H filled with mercury, I I and K are 
passages for the morcury. In a modification the iron pole-pieces 
ure dispensed with, the diso revolving between two insulated con- 
ducting coils. The clectric meter is composed of a circular bath 
of meroury or other conducting liqnid threugh which the current 
to be measured is made to radially, and is also made to pass 
through insulated conducting ooils surrounding the circumfo- 
rence of the bath or of a capt pas] laced above or below It. 
The rotation of the mercury ca’ by the passage of the current 
ja measured by suitable recording mechaniam, (December 29, 


5967. Barrel Forming Machines: P. M. Justice, 
London. (f'. Myerz, Hamburg, Germany). (8d. 7 Figa.}—The 
dlacs whereon the staves are arranged arc stationary and have 
grooves into which the staves are pushed through notches in the 
outer rin of the grooves and around in the grooves to make the 
form. The staves, prior to entering the groover, pass over a 


(Ati a2, 1884, 


& . : between 
confined nthe 


avice and thence over 6 tee lemntel 

ibe in» ape, Abe ane of the saves 

“tien of the barra farm i ct Ae an had 
Pape ees eee ) Ven 
in pile, The trum hoops are bey Haasan hor pig eats e 
beg Oe a tac bareet ‘eyvassed. ‘One’ of the Giess ts then 
drawn back to discharge the barrel; and the 
and withdrawn. (Deosmber 81, 1888). 


8071. Omamenting 
ae. Fay’ volvin or reciproca On 
: re 
nately bear against the surtace of the stone to be dressed, and 
then to be parted from it sufficiently to receive a layer of fresh 
sand or water between the rubbing surface and the rubbed. 
cember 81, 1888), 


[anufacture of Carbons for Incandescent 
_._.__. Lamps: J. W. Swan, Bromley, Kent. (6d. 
2 a filamenta are manufactured trom a eolution of 
nitro-cellulose in acetic acid or other solvent combined or net with 
other carbonisable material, or from nitro-glucoge rendered plastio 
by heat, This material is pressed through holes in dies 60 as ¢o 
form filaments of the required | thickness, and section. 
The flamenta as they issue from the dies are projected into alcoho! 
or other liquid which has the effeet of giving coherence to the 
issuing throad. The illustration is a vertical section of the appa- 
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ratus employed. The strong metallic ey unaet A is closed by a 
cover held down by ® cap pisce which {s screwed down so aa 
to compresathe packing D to yive a sign joint. The pipo E from 
the reservoir of acompressing pump leads to the intorlor of the 
part A, which is lined with a glass cylinder terminating in a 
nipple pleoe or jot, through which the material is slowly forced 
by the pressure of the air into a vessel containing alcohol or ite 
equivalent. The filament is then treated with a solution of 
hydrosulphate of ammonia or other deoxidising agent, ia washed, 
carbonised, and afterwards bent to shape. (December 31, 1888). 
5979. Regenerative Coke Furnaces: A. J. Boult, 
London. (Schklesiche Kohlen und Koks Werke, Gottesberg, Ger- 
many), (Od. 18 Figs.J)—The Biomens rogonerators aro combined 
with ordinary horizonta] coke furnaces. The removal of the gases 
from the furnaces |e effected by the pressure of the products of 
distillation, the regulation of this pressure being employed to 
prevent an access of alr heing drawn into the furnaces, and the 
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consequent burning of the product. Roferring to the Illustration, 
coal being introduced, the gases evolved rise through tubes into 
the hydraulic majn, and then through the channv! E into the 
regenerator and to the combustion chamber, where they are 
ignited and pass by the other pair of regenerators to the chimney. 

hen the regenerators are sufficiently heated the draught is re- 
versed, (December 8), 1888). 





UNITED STATES PATENTS AND PATENT PRAOTIOR. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law casea in the United States, be 
shir hae at tho offices of Exarnasning, 85 and 86, Bediord. 
8 ree , e 1 


Tue ASoLus WaATENSPRAY VENTILATOR.—Amongat the 
most recent applications of the AZolua waterapray system 
of cooling Yb sdhrrgay and iar are those which are 
being made for St. ary'’s Church, Tenby, the University 
of North Wales at cay tt Mr. Tindlay's House, Edin- 
burgh, and the Clerks’ Café, Liverpool, 


ey Eas 


AMEHIOAN RAILROADS.—There were transported last 
year over the railroads of the United States 400,458,439 
tons of freight, the value of which, at only 25 dols, per ton, 
would have exceeded 10,000,000,000 dola. The total length 
of the track worked was 149,188 miles, of which 78,491 
miles were laid with ateel raise. The number of loco- 
motives employed was 23,828 ; of freight cars, 748,661; of 
pases re cars, 17,879; of bagg » Mail, and express 
cars, : 





Civi. AND MROHANICAL Enainggne’ Socixty.—The 
members of this Society on the 14th inst. visited the East 
and Weat India compeny® new docks at Tilbury. The 
party was condu over the works by the resident 
engineer, Mr. Donald Baynes, After these works had 
been inspected the party proceeded to the Clarendon 
Hotel for luncheon, and afterwards by special boat to 
Thames Haven to inapect the petroleum stores over which 
they oe conducted by the engineer, Mr. William ©. 

rect, 
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CH & BATHO'’S 
OF | DREDGING AND EXCAVATING, | =: 


for si! 
Gag 9, VICTORIA CHAMBERS, | suisictrly init tata gor singe 
—. WESTMINSTER, -8.W. 









Excavators used at - 


LONDON DOCKS, olay, &, ost of excavating by 





system is cheaper than any other 
WEXFORD, at prevent in use, 
CARDIFF, THSTIMONIALS. 
Wrarminater, 8th April, 1 
bl A rR W | Cc tf ) Dagar 81k,—I have used your Tien ae tor dale 
‘ sia over 200 Sees. through tho graval, in the bed 
Cc © R K. and at the edye of the Thames, down to the London 
) clay, and fourud them ve well ada apted to the pur- 
: : be hast) ye yy wine Sy lndors a Gin. in pret 
een a ie) per hour, with great ease n 
FRANCE ) cea . te dredying, excavating, or unloading argos, thoy would 
Cae ~. f the sha ic service, .- Yours a ptt WALKER, 
‘ ARKESTON, HARWICH, 28th Jan., 1882. 
EB E N A R E Ss i ne oe / poll W, Durr Bauer, jeer “1, Victoria Chambers, 
PARA | | . Ne ( | Drar ain We have much pleasure tn informing 
| iol Hs . il i vou Hat the ence ee SUED - Py Ae Ny ay ar 
Fi 5 ee, ae ainking the conorete cylinders required for the New 
M A D A CG A Ss GC A R J RAN a .! " nt Quay we ore constructing hore for the Great Eastern 
Ser} Ne iis : Jiallway Company, ore giving ux every satisfaction. 
P oO T { ice idl With them we aro able to sink the cylinders NINE FRERT 
) es. o in diameter through the stiff silty clay forming the 
Cc ALCUTTA ' bed of the river, a depth of about No ft., in two days, 
J if 


| os 


We can confidently recommiend thom for this clase 

a © ss! of work, or for dredging purposes, or for disvharging 
as barges. —Yours f ully, 4 
__ (Signed) | ___ J, COCHRANE & SON. | 
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~~ BNGINEER, 
BELVEDERE ROAD, WESTMINSTER BRIDGH, LONDON, 8.E. 


IMPROVED PATENT 3-CYLINDER ENGINE. 





FLEXIBLE COU PLING Ld nee. } ° ae ee COUPLING 
es aeoleit 1 Lem 
om om " AQAA \ Soden a hie —— BE 
! wl u ih tt 
THE MOST FOR DRIVING 
ECONOMICAL 
AND FANS, 


GEN FRIFUCAL 
PUMPS, 


AND OTHER 


FOR 
SHIP LIGHTING 
As in General Use in 
the British, French, 
Italian, Danish, &c., 
&c., Navies. 


MACHINERY. 


5204 





Sheninlitenad Health “Exhibition. 





CENTRIFUGAL PUMPING MACHINERY 


FOR IRRIGATION, 
Suitable for.India, Egypt, and Elsewhere. 





SIMPSON AND COMPANY, of Pimlico, London, have on Exhibition, close 
to the Water Companies’ Pavilion, a CENTRIFUGAL PUMP capable of 


delivering 10,000 Tons of Water per Hour. pu 
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9 
STANNAR’S PATENT pppoe x 


PENDULUM PUMPS AND PUMPING ENGINES Ste 


Are the SIMPLEST and CHEAPEST for Boller Feeding, Mining, and all other purposes. Every Pumptested | FORGES 
in steam and water before leaving the W orm Best Material and Warkruanship Guaranteed, FANS 
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ENGINEER & IRONFOUNDER, 
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E Siro — THOUSANDS IN USE AT HOME AND ABROAD. — 
BARRHEAD, (i, — Sau AOTING. 2 bousts sAOTING GAS ENGINES 
SCOTLAND x : rof Pump. *a| 4 ry 4a] da) 2 ‘ | 2 Hi = 2" a. "| a a Beeoe 
=] 60° | 07°|119° 186 aso | o00t | 727 12001488 |1800" 9800" |s900 l1e00] | LIFTS 
Um CS ee =—lCi]tCULCID’, of Boller ...... 18 an a iO is. B56 say: gO | 110 | 180 fal 8386 | 760 PULLEY BLOCKS 
For ENGINES, N London, leet £65) 7 |e101¢19 19 18 | 4401 217 | eo1| 2951 290 | 295 | 258| 2e4 PUMPS 









































om \i Boilers, Tools, 
TG MACHINERY, 
. Steam 

Hammers. 


All Pum ore ideas n-metal plungers and valves unless otherwise ordered. A large avails always in 
Catalogues with tectimonial and full drstione for fixing on application PRESSES 
WELL BORING 


J, STANNAH Engineer, a0, "SOUTHWARK Bl BRIDGE gp, LONDON, 8.8. | toons som 


Pe remnmashrannladituabappmestnnnslenttibtananti 


THE CALEDONIAN TUBE COMPANY, 


Established 1844. GIO.ATESEEDGE, NEAR GLASGOW, — Manuiacturen of 
os: y: ‘ ct sat ahd u, 2 pga, y ey “ ae aD "4 bp! ia f Ad y yh y) if 








ILLUSTRATED PRICE LIST 
OF 
TOOLS, PLANT, &c., on APPLicarion. 











IRON a & STEEL BOILER TUBES 
THWAITES BROTHERS, 


Engineers, Steam Hammer Makers. 
SOLE MAKERS OF 


PATENT IMPROVED gies, ROOTS PATENT 
" DOUBLE-ACTION M8 ae 


Manufacturer of High Class 
STEAM ENGINES, for Milla, Winding, and Pumping 
STEAM HAMMERS, Hand and Self-Acting Gear. 
STEAM WINCHES, New Improved, 
STEAM PUMPS, Compact Design 4067 
SRE I TET I TTT aH ae ERAT, 








ETNA WORKS, 
SMETHWICK, 

N ‘ 
ear cp. ie lust yparatus 


and Wrought Iror. 


Steam Hammers. 


1 a 
SO eee 







hatte | IMPROVED 


a BLOWERS 


AND 


_1,000 SUPPLIED. — ihn Voy 3 a " \ EXHAUSTERS. 


ee on |) | 
: j 1 I ill 


STEAM | 


i 


pet fe 5,000 
0 Lee, «= SUPPLIED. 


Drawings, Specifications, and 
Estimates Supplied. 





MATHEMATICAL INSTRUMENT 


MANUFAOTURER 


To H.M.’s Government, Council of India, Science and 
Art Department, Admiralty, &0. 












Mathematical, Drawing, and Surveying Instrumente i 
of avary description, of the highest quality and png 
at the most moderate prices. 832 
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| ‘ PUL L EY ° ON APPLICATION | British Exhibite—Section G. 
Cae BL LOCK gs); THWAITES BROTHERS 
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mA The New “ Patent eared: Blocks 
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are In every sense 
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wt HOISTING MACHINES. 
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Class Cortificate and Bilver Medal, 
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Ag) | mar can litt from 2,000 to 4,000 Ibe, | meee §=PORTABLE 
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FORGE, 
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| SMITHS STEAM CRANES," 
sa dee RZ ONAL LOCOMOTIVE & PORTABLE 
conse ana TRAM CRANES 


een al 


IN STOCK AND PROCRESS, 


Ilaving all the most recent un- 
provements, including 


RAPID MOTIONS 


For working Expeditiously. 





Adapted for Docks, Public Works, 
Railways, and Iron, Steel, and 


a 5 ir. the 1 
oh : r S ‘ at 
a. fe fs WAY ARG 6 7 ie 
wf oe S.. one 1 Oa ie 2 ‘ a ' 
be “Ky HN iny "Gow oy Ne 4% ¢ log ye i a 
* fs i y 1. i ie en AH { 
SPECI ITIES NY _ he pow ote a ASS 
S, " oe be : = €=—t—é«~ 
® a co ae : ane connie W 
hy. a f. gh ge Py |e -* Sage. Te if]! | i ring is & 
eye. Peed , he * pa a pe alte if 86 or : " 
a “i nid ° ren () m 
‘NX SIG I *% fp 


‘Ca I 


STEAM and HAND 
~ = ; 
inn u 





40 Supplied to the 
NEW DOCK WORKS, HULL; 
And 10 to 
BLACKFRIARS RAILWAY BRIDGE 


EXTENSION, LONDON ; 


And many other Important Works, 
both at Home and Abroad, 


Ubivens 


CRANES 
For all purposes, 


OVERHEAD STEAM AND A e 
SHAFTING TRAVELLERS 


for Iron, Steel, and Engineering : ae 
e Works, &0,, dic, 
“ 


ee 


s : —— 


Pataki Fereerresettn ret rnaeeeee Tose ba il 
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SEND FOR PRICES AND PARTICULARS: 
4722 


- THOMAS & SMITE, "Steam Grane orks, RODLBY, Lear at LEEDS 
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a SSATENT WIRE TRAMWAYS 


Of all descriptions on the Single and Double-Rope Systems ; Self-Acting, and Driven by Steam, Water, or Horse Power. 


Carrying from 50 to 1,000 tons per day. Over 160 miles erected in all parte of the world. For Particulars and Estimates apply to 


W. T. H. CARRINGTON, 9 & 11, Fenchurch Avenue, London, 


ENGINEER AND MANAGER TO THE OWNER OF THE PATENTS FO WIRE ROPE TRANSPORT. 00s 


COCKSHOTT & JOWETT, 
145, THORNTON ROAD, BRADFORD, YORKSHIRE, 


Brass & Malleable Iron Founders. 


Mall. Iron Screw Keys all sizes, always in stock. 


MANUFACTURERS of BRASS SHELLS for CALLENDER BOWLS, PUMP BARRELS, &. 


MANUFACTURERS OF 


| PHOSPHOR TIN & PHOSPHOR LEAD, 


From which Phosphor Bronze of very t best quality can be made at & saving of ov rer 80 per cent. — az 


& SHIRLAw Bs Cco., 
BERKLEY STREET, BIRMINGHAM, 


LONDON OFFICE: 70, BishorscaTs Srrezt—J. B, GUTHRIE, AGgnt, 
MANUFACTURERS OF 


STOCKS & DIES, TAPS, TWIST DRILLS & SCREWING TACKLE 






















Steam & Hand Cranes, 
Crab Winches, and all 
kinds of Lifting Tackle | 
6100 
SILVER MEDAL, 
MELBOURNE. 


PRICES, &¢., 


The ea Trent, New An 
Heren 





ere 2.1 


HAMILTON WOODS & Go, 


ENGINEERS, &c., 
Liver Foundry, Ordsall Lane, 


" | SALFORD, MANCHESTER, 


MANUFACTURERS OF 


SLUICE VALVE, 
HYDRANTS, 


And all Classes of 


Fittings for Water Works, 

Steam, Gas & Sewage, High 

Pressure Condensing and 
Compound Engines, 


|_)2 HYDRAULIC PRESSES, 
| PUMPS, 


E' And all kinds of MACHINERY 
) for Ironworks, Collierlas, and 
' General lurposes. 


BENT ON APPLICATION 
Tho Trade supplied on liberal terms. 
LONDON AGENTS: 


‘ 
bye, 


4108 


WITTY & WYATT, 9, Fenchurch St, E.C, 


AEE FO A’ EI Et. 
Patent Electric Light or Trent SETPise: 

rePlisets : 
toe, Grand, and Victor 






wfoii-tit- i 


Catalogues un application to the sole Britiah Muker, 
C.L.HETT, Ancholme Foundry, Brigg, England 


PITT parece Cente 





Engineers ind Machine Tool Makers 
To Governments and Leading Works, 
Tools alwaya in stock and pro it Mey (immediate delivery), 
LATHES, 6 in. ae Slide, Surfacing, and Screw: 
Utting, 6, 7,8, and 10 ft. beds, 
LATHES, & in. re do. Stt., 10ft., and 12 ft. beds, 
LATHES, Qin, 


do, do. 
LATHES, 10 in. and 12 in, do. do. p 
PLANES, 2 ft. by 2 ft, by ¢ ft., 6 ft. and 6 ft. lang. 
PLANES, 2 ft. Gin. by 2 ft, Gin., by 6 ft, and 8 ft, long. 
Our Patent Square Centreing, Fac ng, ang Chamfering 
Machines hia his eeai contro any longth of shafts, 
Over 500 ir 
SLOTTERS, 7in., rh iti 10 in., and 12 in. stroke. 
Bench Drills, Pillar Drills, Radial Drills, Milling 
Screwing, Screw and Stud Making Machines, &c. 
rice dg Froo, which will favourably com re with 
any, Toole for shipment securely parked. 


Pies BROTHA NS, 
YORKSHIRE MACHINE TOOL WORKS, 4835 


LIVERSEDGE, YORESHIRH, 


J. COPELAND & CO,, 


ENGINEERS AND MILLWRIGHTS, 
(Successors to ape ae AND C0.), 


Robertson § Patent Maize Separating Machinery. 


MoTear’s Patent 
Calcining Furnaces 
Haworth's Paten 
Toa Leaf Rollin ng 
Machines; Kirk's 
Patent hetrigera: 
tors, for producing 
Toe—no chemi 

uired. 
hey also Manu- 
facture all kinda of 


walled | 


Fl Rice, Corn 
3 ard Bugar | Milla’ 
Water Whools, High 


and ow Pressure 
Engi Stean 
Li on: "Tanke: Oil 
tile ; Hydraulic 
Pressos ; Lifting Jacks, Distilling Vant, &o, 
Lithographe and all Partioulara on application. 


PULTENEY STREET ENGINE WORKS, 


DOBBIE’S LOAN, a eCo 


Lowpow Orricz: JAMES REID & CO,, 4868 
$7, MARTIN'S LANE, CANNON TREES E.G 
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TANGYES LIMITED, 


XXVIII 


CORNWALL WORKS, BIRMINGHAM. 
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SHANKS'S HORIZENTAL AND VERTICAL HIGH-PRESSURE STEAM ENGINES. 


THESE ENGINES ARE THE CHEAPEST AND MOST POWERFUL IN THE MARKET. 











PRICES, 
2 HP, een eos £70 
my uum an ‘ita rian Umma an serene te qm etl 


il si i in ee 


PRICES, 


6H... 1. £110 
8 HP.... 4. 150 


4HP. ... 2. WW JOHP.... 4. 175 


_ ape 








































ao ae HP... ... 10 FF . HP... 200 | ee ears Al i 
“Caledonian ” a Horizontal Bngine. aon one gee ner ae AN 
PRICES. : Anglian Horizontal Pecine 
) 16 HP. ve vey £120 RICES, 
le rt 6 sees | BHP. «£57108. (16 HP... oe £148 
8 HP. 60 | 25 HP, 200 — SHr. |... ... 7710s |80HP... |.) yg 
10 HP, sees, 20] 80 HP, 250 ipctamemcenag set tare 10HP, .. oo. OF 25HP.... ., 210 
12 HP, ‘i 88 Vertical Engine & Boiler combined. WHP, .. 110 [30H 0. 240 


eg a ER I SL NN FL EE PT I I Ee AER! 
S of MASSIVE CONSTRUOTION and LARGE WEARING SURFAOES, The Smaller Surfaces are CASE-HARDENED, and 
MARINE ENGINE all others provided with ate METAL BEARINGS, with suitable provision for adjustment. 


SHANKS'S 
IMPROVED DIRECT-ACTING 


With Locomotive Multitubular Boiler 





a ae = a may i i nm 
aes, a ae 
The utmost regularity in 
reversing and steadiness in 
working secured. 


ip f hr W 





SHANKS’S IMPROVED 
EXPANSIVE 
STEAM PUMPING ENGINE. 





Combined on one Sole Plate. 


The Engine having a Double Crank 
enables the power to be taken = Nel get 
from either side. a a SHES 


ae 4 
A moet ee, ane i a , : 
. ant tee “Gees “ B 
ee G e 1 . 
ome ee om Mt = oS ! pee “me * Re 
a f - o sy 
Sao af 4 ae i: ea 
Ve . Oho ‘ . “4 { 
t ‘ 7 { st 


i. 
The above is the cheapest eS as. | : a> yi 
and most convenient form of ; ss . i 3 : eS uy” De eo Sys ee OU >, pee 


Engine with Locomotive Boiler 


in the market, 











THE SIMPLEST MADE, 


| ACTION CERTAIN. 
Bise af 
Boiler 


“Haine | sso | eine | azvo | asso | ws00 = = = SSeS se. —~Prices, Illustrations & Particulars 


as above on apolication. 





= ae Si ee ee a = 
ALEX, SHANKS & SON will be glad to furnish, on application, detailed Specitications tor hngines up to L0UU J. H., Wilh sultable buuers, Lxea on board complete, or securely packed for shipment. 


A I EE BE EER EE EN 
STEAM CRANES AND HOISTING ENGINES OF ALL SIZES. 
SHANKS’S PATENT COMPOUND STEAM ENGINES in the Horizontal or Vertical form, with or without Boilers, 


SHANKS’'S PATENT COMPOUND LAUNCH ENGINES. 


a AES SAT GI A TE 
ILLUSTRATIONS, WITH FULL PARTICULARS AND PRICES, ON APPLICATION. 


ALEXANDER SHANKS & SON, DENS IRON WORKS, ARBROATH. 


And 27, LHADENHALL STREET, LONDON, E.C. 








FOR SUPPLYING STATIONARY, LOCOMOTIVE. 











CLASS G2 


Combining and Receiving Cones 
removable without breaking 
pipe joints. 


(GRESHAMS PATENT.) 


Sole Manufacturers : 


ENGINEERING. 


JOHN LYSAGHT, Limited, 


“EROM ROOFS & BULLDINGS,”™ 


DHSIGNS AND HSTIMATHS UPON APPLICATION. 
GALVANIZED CORRUGATED AND PLAIN SHEETS, 
GALYANIZED STEEL SHEETS FOR WORKING UP, 
GALYANIZED WIRE, WIRE NETTING, TANKS, &c. 
WROUGHT AND CAST IRON GIRDERS, COLUMNS, &c, 


Ove flow le on 


The above and every other class of Injector, Ejector, and 
Elevator in stock and in progreas; also Brass Fittings for 
Locomotive and other caney 


GRESHAM & C CRAVEN, ENGINEERS, MANCHESTER, 


Ags, 22, 1884 





BRISTOL: ST. VINCENT’S GALVANIZED IRON WORKS. 
WOLVERHAMPTON; SWAN GARDEN MILLS, 
LONDON: 28, GRACEGHURCH STREET, Ec, 





Gresham’s Patent Im ra ches Giffard’s s Injectors 


ei ret a OR MARINE 


ERS WITH WATER 


CLASS G 


All Cones re- 
movable without 
breaking any 
pipe joints, 
(Bheward & Greshan’s 











OVERFLOW 





Who are also the only Manufacturers of Hjectors and Brase Fittings for the Vacuum Brake Co. 
ENTS. Ee narg A. L. SACRE, 60, Queen Victoria Street, E.C. Guascow : WILLIAM LESTER, re Renfield Street. . 
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AG 
Newcasti#-on-Tyne : TANGYE B BROS, , &t. Nicholas s Buildings. 


THE BABCOCK AND WILCOX CO. 


(MEV FORE & GLASGOW ) 
PATHN T 


E WATER-TUBE STEAM BOILER. 


Safe, Economical (as to space and fuel), and Durable ; Having Perfect Water Circulation, and Spacious 
Steam-room ; Easy of Transportation, and perfectly " Accossible for Cleaning external and internally. 








tw 60,08 EP. j 


___BrruineHam: TANGYKS LTD, Normncaam ; SMITH BROS. & Co., Hyson Green. 5080 















For IUuatrated Circular and full particulars apply to our European Offices, 
107, HOPE STREET, GLASGOW, SCOTLAND; 


40, CANNON STREET, LONDON, ©E.C.; and 


3, VICTORIA BUILDINGS, DEANSGATE, MANCHESTER. 
__ For the Colonies and New Zealand, apply at No. 8, Spring Street, Sydney, N.8.W. ar 


LIGHT FORGINGS. 


BRAKE WORK. 
WAGON IRON | IRONWORK. 








__ GLASGOW HYDRAULIC FORGE CO., LIMITED, Sentinel Works, Polmadie, Glasgow, and Canal Road, King’s Cross, London.‘ 





= oem ee See = 





The only GOLD Modal at Paris Exhibition, 1878, for Best Cast Steel ae Also the only GOLD Medal for Best Cast Steel Castings, at ex Thre SPECIAL 


Diplomas, Sydney and Melbourne, 1880-81. Awarded SPECIAL DIP 
=A 


A at Sydney Exhibition, N.8.W., for Best Cast Steel MEDAL, Madrid, 1883. 


EILEL.D'’S STHAL FOUNDHNYT OO. SEBEEITET.D. 


Contractors to H.M. Home, Home, Forolgn, & Colonial 
India, and Colonial Hall ay 4, Admiralty, 


Department, &. 


Gov ernments. 


ISCELLANEOUS STEEL CASTINGS os 


OF UNSURPASSED QUALITY. 


Railways.—liorn Blocks, Axlu-boxes, Crossheads, Piston 
Blocks, Buffer Boxes, Bogio Engine Wheols, Trolley 
tallies Axlea, &c., &o. 

WBYS.- Patent Hecla aes (one-half the weight of 
cast-iron), Pointa, Crossings 
ulics.—Hydraulle ae Cylinders u vie i . in 
length, ee Glands, Sced-Crushing Rolla, 
yen s class of Spur, Bevel, &c., nate aot 
7 tons Sa achine Motided or from full patterns ; also 
the new Hclical Gearing. 

Engineers and ree es Castings of avery descrip: 
fon, iieedirer Castings, &c 

Colliery and Mining ie Cee or Wagon Wheels, 

Rollers. Pulleys, Peds, &c, 
OVER 1,100 PATTERNS IN STOCK. 
Our Unhammered Steo] Castings, as recently tcsted by 

H.M, Government, stood a tensile strain of = to 65 tons per 

tguare inch, and up to 20 per cent. clongation 






SOLE MAKERS OF 


HADFIELD'S CAST STEEL 
WHEELS & AXLES, 


Over a Million and a Half in daily use, 
giving ev satisfaction. 


Ono of our departmenta is "Real aid ted for the eal 
tion of our Patent Bteel Ay eels and les for Co ate el 





i + 9g oe 
” 
« 
. 





nt aystem of fitting u ta ain end 

petrol oni le sin simple and effective, we are enabled 

orders with promptitude, and undertake to supply all work 
rusted to us in « first-clasa mann 


Wo uanabacbans Only the Beat Quality. 
for use on the 


re Ki“ ‘ tee eosuiigns a 43 an Scum ntin mod, 


7 Se Sor 


sy ’ 

fe vy 
8 a ie vf ‘ 
Avis, 22, F oe nie 5S ENGINEERING. xxxr Ae 
ee Eee ” é 7" , : 


~ TANNETT WA WALKER & (2 


ENGINEERS, LAHEDS, 





Bakers of the heaviest class of Machinery used in the 
manufacture of IRON and of STEEL by the Bessemer 
_and Siemens processes. 





COGGING, RAIL &PLATE MILL ENGINES. 


Armour Wlate and Sorging YWresses. 


STHAM HAMMERS. 


Hydraulic Oranes and Capstans. = 


oa ne Fee hell sees eneEremsteummmseseal Slee eneatetemerenupmantuetethanemantd peamathestiennemmnamantendbeanenpateednomtnaned I i= oe teen ee ee wee Sines pempeee berinematestpsenaad 
 ceeomnenane sans her Hees PS SS | Oe ere 


-rS« APPLEBY BROTHERS. 











CITY OFFICE; 


89, CANNON ST.,, 


LONDON, E.C. 


STEAM 
ENCINES 


Of all types aad powers 
for Mills, Mines, 
Water Wark &e, 









Cranes, 
STEAM, HAND, AND 


HYDRAULIC, FIXED, 
PORTABLE OR LOCO. 


OVERHEAD Winding Gear 
TRAVELLERS PUMPING 
And Lifting Machinery 7 ‘ | or ore aes: MACHINERY, 
of all descriptions, i < , | _ Dunant MEMMRCSNO ES cers SS Crete Combined or separate. 
me Us ——- = oy Sete 
B oilers off i” ee fs aN il BRIDGES, 
All types of Land and y = <. Hil ’ a lron Roofs and Girder 





wv Fr & 


CRANES. TURNTABLES. TRAVERSERS 


COWANS, SHELDON ¢ & CO.,, LTp., _LTD., ST. NICHOLAS WORKS, RKS, CARLISLE. ™ ies 


Marine, and | in Vall sizes, Work af all kinds. si, 














m= COALBROOKDALE COMPANY, Limireo 





MAKERS OF MAKERS OF 


i 
Sa STEAM ENGINES, STEAM PUMPS. 
_ PARKER & WESTON 8 PATENT 
7 HORIZONTAL AND VERTICAL, PUMPING ENGINES for Mines, Sewage 
one Water Works. 


Te and 
™ OTHER MACHINERY. BOILER FEEDERS and SLIP PUMPS. 


Se 
= ed RT CTT TY a 4 


LIVERPOOL= 19, SWEETING STREET. 
MANCHESTER, 29, PRINCESS STREET. ww 





AGENCIES} 


‘WW omas & Orrxons: CoaxrBRoozkzverts), SuaxrorsHeIRz. 


ENGINEERING. Awe, 22; 1984. 


FRANCIS BERRY & SONS, "stay enen. "ate 








Contractors to the BRITISH and FORHIGN eas 





RUSH WORTH & = pe. 


Enginoore and Machine Too Makers, 


SOWERBY BRIDGE, YORKSHIRE, 


















MAKERS OF bas 
pene’ Juathes, Planing, Slotting, Shaping, Drilling, Screwing, oe. 0S: 
Punching and Shearing Machines, + ra es 
PLATE BENDING ROLLS, SPEOIAL ANGLE AND T IRON BENDING MACHINES, oe 
eee Bpecial Multiple ; PLATE EDCE 7 AN 
eee) §Ponching & Shearing §¢ 
ee 6=—s Machines forGas PLANING ca SERRUSS 





~- E 1 


fl eae 
| MAOQHINES - bh a i Set 
™ For Boiler Makers and “ES ‘tj “ap — > ir nel 
ee ' ee 
; Ship Builders, s1¢s lca rug 





‘ Holder Teak Maken . a 





20 ree 


ER oo — = Pagefield Iron Works, WIGAN, 


MAMUPAOTURBEAS oz Beem e 2 


en a ke tet a ati — 


WALKERS’ PATENT 


ATR-COMPRESSING HNGIN HS 


For COLLIERIES, STEEL WORKS, &c., and as supplied to HER MAJESTY'S GOVERNMENT for INDIA 


» WALKERS' PATENT QGQUIBAL VENTILATING FANS, 


For Mines, Collierivs, Tunnels, Sowers, &c. Dinmoters from the smallest sizo up to 60ft, With Simple or Compound Condensing Engines. 
MAKERS OF THE QUIBAL, SCUIELE (his latest Patent), anbD WADDLE FANS. 


STEAM HAMMERS, Patterns up to 20 tons, FORGE and ROLLING MILL PLANT, WINDING, HAULING, and PUMPING ENGINES. IMPROVED FEED PUMPS for BOILERS, 
STEAM CAPSTANS, Patterns for lifting up to 60 tons, OVERHEAD TRAVELLERS AND OTHER ORANG. 


MORIZONWTAL AND VERTICAL, STATIONARNT, AND LOcoMorivse Bornes. 
Iron aud Stoo! Forgings, | Horizontal and Vertical Engines, Condensing and Non-Qondensing. © Roofs, Girders, Bridges, Pit Cages, &o., and all kinds of Iron and tee] Work. 





WALKER’S Patent, as adapted to Bessemer Blowing Engines, is now in successful operation at the 
following Steel Works, and is about to be applied to other Engines for similar purposes :— 


Messrs. BOLCKOW, VAUGHAN and CO., Eston, Middlesbro’. 
The DOWLAIS IRON CoO., Dowlais. | 


, CHARLES CAMMELL and CO., Cyclops Works, Sheffield. 
, The DARLINGTON IRON and STEEL CO., Darlington. 
, The WEARDALE IRON and STEEL CO., near Durham. 


And to 150 other Engines for a variety of purposes throughout the country. 


aR 


The udvantages afforded by the application of the Patented Valves to Bessemer Hingines, are a greater endurance than has yet 
been attained by valves worked automatically (eccentrics, &c., for ‘the valves not being egal and an almost eee 


expulsion of the whole of the compressed air from the cylinderar” ad 


| Ac. 22, 1884. ENGINEERING. 





RANSOMES AND RAPIER: 


6, WHSTMINSTHR CHAMBERS, 
LONDON, 


And WATERSIDE TRONWORKS, IPSWICH, 


— MAKERS OF ALL KINDS OF -- 


STEAM & HAND CRANES 


From 5 Cwt. to 50 Tons Load 


10; 








ni if edt: ¥ 
=" sina : 





| err aS ay 





FOR PRICES AND ILLUSTRATIONS APPLY TO 6053 


RANSOMES & RAPIER, 9, Westminster Chambers, LONDON, | SM 


Uy Re roe 
en ecen cemmemtiee women Me Ss Sa ea eee memecremnr: 


oH uP i : aga st wer 
‘y r ee ee fie Wj ee gee 
WATERWORKS “sai PEA, SUPPLYING / Ea i via 2 rs | ¢ 

MINES es DOCKS AND =‘“# ‘ aes : 


DRAINAGE ina i ‘‘ | GENERAL 


IRRIGATION — ag | PURPOSES 


GOLD MEDAL ne GOLD MEDAL 


die 


#5 ay t + 
ss : ae : ee: rot . 
< a Tee 1 q 3 : oa 
eee Te aa a YS 
Ra} 4 


SUN FOUNDRY, LEEDS. 


*y) 

amy i 4 es a 
oot Mae 1 
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XXXIV ENGINEERING [Ave. 22, 1834. 
FG. BONE'S Patent COMPOUND TUBULAR CORNISH BOILERS. 


Ten most matey IS ced connected with We beg to call attention to the sizes and power 
ese Dollers are— ot these Boilers, showing the small amount of 





l, ra pena of Construction. 2, Saving of Fuel, 

8. Greater Heating Surface. 4, Decidedly sheeper. space they occupy— 

5. Can be Kasily Cloaned, 6. Most Durable. Oft. long, 5ft, Oin. diameter, 20-horse, power, 

7, Accessible for Repairs without Disturbing the ‘{Saavaam loft. , oft. @in,  ,, 30 ” 
other Parts, ae Sa 12ft, 5, 6tt, Cin, “ «0 ‘9 

8 Great Koonomy in Boiler Space, 18ft. ,, 6ft. Bin. es 50 3 

®, Will ve eter Tan, Breeze, Small Coal, or laft. ,, 7f.0in, ,, 60 ‘ 
Sawd 15ft. 9 7ft, Gin, 9 70 99 

10. Is Ragerendlng all Others, 16ft, ,, S8ft. Oin. oe > a 


17 tt. Sft. Oin. 4, 





SOUTH LONDO. BOWLER, WORKS, LONG LANE, BERMONDSEY, LONDON, 
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: a a EAGLE IRONWORKS, Bea a, 


a | NEWBURY, BERKS. 
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MANUFACTURERS 10 THE ADMIRALTY. 
= eit 


First Prize, foyal Yact tClub Cowes. i‘ oe y i 






vt 
nl 5 





: y i Ae 4 ei, ne d 
ih f La 
. Tanne ani smut ‘ HCH mee i a FOR 


cn bikes ee Mee . SMALL STEAMERS, YACHTS, TUGS, LAUNCHES, &e. 


. Simple, High-Pressure, Compound, and Surface Condensing 
will nes always to be seen in progress at Works. 


2.8 Od 


ATE YN eye 


é ee oy 3 ck eee (| fl ett be ase = 
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SEAM NCINES & BOILERSUMMEEEE 
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Gained the HIGHEST AWARD wherever exhibited in Geuneiition with other Makers 


LOWCOCK'’S IMPROVED FUEL ECONOMISER 


(For Uritisine tHe WASTE HEAT vrom STEAM B 


FITTED WITH PATENT SPIRAL papell AND POSITIVE REVERSING MOTION 
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ELEVATION. 


PLAN. 


N.B.— CAN BE APPLIED TO ALL SORTS OF BOILERS AND THE FIXING DOES NOT INVOLVE ANY STOPPAGE OF WORKS. 
The ECONOMISER has for many years been recognised as indispensable to all large users of Steam Power, and has been most extensively adopted throughout the United Kingdom and abroad. 
PRIOES, TESTIMONIALS, AND FURTBER PARTICULARS ON APPLIQATION TO , 


ARTHUR LOWCOGEK, (122°2.:) Ooleham Foundry, Shrewsbury, England, 
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Roofs and Buildings 


IN IRON AND STEEL. 


MOREWOOD & CO. 
WOODFORD IRONWORKS, 
SOrRO, BIRMINGHAM. 
LONDON OFFICES—168, LEADENHALL STREET, E.C. 


CORRUGATED AND GALVANISED SHEETS, 


LION WORKS, BIRMINGHAM 
Manutacturcre of every description of Roofs and Buildings in lron and 
STEEL for eo orges, Rolling Mills, Railway Stations, ome Sheds, 
A, Doe ‘ka, Storea, and General Purpon 
Special Curved Corrugated Tron Roofs without Framing for ravdaale Spans. 


WROUGHT JRON WATER TANKS, any size. 


ANNEALING AND GALVANIZING. POTS. 


Corrugated rnd STEEL Sheetal: Fastenings, &o, 
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etter 7 - nae = Ridges, Gutters, and Tanks, Ga.vanized or Pai 
From Photo, of 6TEEL ROLLING MILLG, covering muny acres, ane ROOFS in IRON and STEEL, In course of Wrought-Iron Trattice and Pinte Girdors, Railway, oad and. Foot Bridges. 
erection by MO EWOOD 00. DESIGNS AND ESTIMATES ON APPLICATION. 4909 _ 


Memes pe eee - ameneemen. ae reer - emer: arene meters A merece ee mernenes Enema mane 


Paris, 1878.—GOLD MEDALS AWARDED.— Melbourne, 1881. 


-o- (aa 


WM. JESSOP & SONS, LIMITED, 


BRIGHTSsAIDsS Wo REZHS, SHEMEXEI:.}D, 
MANUFACTURERS OF 


EVERY DESCRIPTION OF TOOL STEEL & STEEL CASTINGS, 


Cast, Shear, German, Spring, Blister & Sheet Steel for all purposes. 


Files of First Quality.—Steel Lagguvg Plates for Cylinders,—Steel Boiler & Ship Plates & Forgings of all kinds. 
DEPOTS:— Manchester, Paris, Duesseldorf, 8t. Petersburg, New York, Boston, Philadelphia, Oincinnati, St. Louis Ohbicago, San Francisco, Baltimory, Providence, Montreal 


_LONDON OFFICH: MHSSRS. CORNES, CALVERT & 0O., 80, WALBROOK, B.C. a 


oe ei steesteenetnsdaentaonannaliitenhaneninanntinnt-amapeiifetamammactmesee’ 
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~ DAVY BROTHERS, LIMITED, © 


SHEEFEITCE LL DD, 


MANUFACTURERS OF 


STEAM HAMMERS 


From 1 Owt. to 50 Tons, for every kind of work, 
Fitted with DAVY’S PATENT VALVES, which save from 25 to 50 per cent. of Steam. 


BESSEMER STEEL WORKS PLANT, 


FORGE AND ROLLING MILL MACHINERY, 
Steam Engines for Mills, Ieonworks, Collieries, &c. 


SINGLE AND DOUBLE FLUED BOILERS. ... 
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ST AWE 16, THRCTILY SEEIBITION, AG EAE. LOMWDON. 


RODGERS’ Ceres TT 
YS 


WROUGHT IRON THROUGHOUT, RIM, Anus, ‘AND BOSS, is 


THE ONLY WROUGHT | IRON | PULLEY WI 
| SPLIT or SOLID. 


All Sizes up to 24 feet Diameter. 


40,000 


IN US EI. 


The Best Pulley in theWorld 


USED SOLELY FOR 


DRIVING THE ELECTRIC LICHT 


HEALTH BXHIBITION, 


SOUTH KENSINGTON. 


SOLE MAKERS: 
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BATELWAW SOUNDER, LEED S. 


— 8O ara Speen _——— 
France—C. BORISSOW, Rue a Fien 

















8 Ile —A. BINGTON , Manchester and M reer ha Bl Sak ebealdedcrh & Oo., Side, Newcastle-on-Tyne 
Russia—S&. G. a as Gslern as - pier 6, &t. Potersburg. Holland VAN RIETSGHOTEN EN HOUWENS, 'Roite rdam and—Townsend & Young, Arch House, John &t., ‘Bristol. 
Austria—d. ag Berz Frei | p ALFD. ae RISO se ouceon ae “ig Halt Sa ae Oporto. Gian gow & Distrlet~ Robertson & 0.5 9, Old Sneddon st , Paisley, 
Benue W. AM, Lei | Deminion: of Oanada—T. ROM, 672, otet. Manchest , Montreal.’ South of Ireland—d F. Roberts, 72, Francis Street, Dublin 
Belglum-—D. G GRANDY,. Rue f fAbattolr 80, Gand. Lancashire & Distriet--F. B. 4WELOM &CO,, Market t., Manchester.) New Zealand—Walter i—Walter Brown, |, Oollege Green, Wellington. 4025 











MATTHEW PAUL & CO. 


MATFKEERS oF 


Steam and Hand Windlasses, } 


STEAM STEERING GEAR, 4tso SCREW STEERING GEAR, 


AND EVERY DESCRIPTION OF SHIP FITTINGS. 


LAND & MARINE HNGINZS, } i 


OF ALL SORTS AND SIZES UP TO 1,000 IL.H.P. 


LAUNCH ENGINES, WITH PATENT VALVE MOTION. 
BUILDERS of LAUNCHES, BARGES, and YACHTS, up to 100 ft, long. 


LEVENFORD WORKS, DUMBARTON. gg s 
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yeh, 


AND GENERAL 


MECHANICAL 
PURPOSES 






LIVERPOOL. 


_And BUTE DOCKS, CARDIFF. 


NEWCASTLE-ON-TYN 


18, BILLITER STREET, LONDON. 
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OHN H. WILSON & CO., 


ENGINEERS AND BOILER MAKERS, &c. 
SAN DEHILLS, LIVER POoOo.zL. 


ee vat aacmcraty TR 
ay se Se 


VE ™ "a ne 





STEAM STEERING GEAR. VERTICAL STEAM WINCH, HORIZONTAL STEAM WINCH. 4662 


MANUFAOTURERS OF STHAM CRANES, OVERHEAD TRAVELLERS, STEAM . PUMPS, &c. 


he perecmeiamar amas aaddetesl 


BELL S ASBESTOS 


BELL'S PATENT ASBESTOS BLOOK PACKING, for High-pressure Engines. BELL'S ASBESTOS BOILER AND PIPE COVERING COMPOSITION, 


The following Testimonials refer te thie this for coating every clase of steam pipes aud boilers, non-combustible and eaally applied when ateam is up; adheres to metals 


ew aland Ship and preverves them from rust; preventa the unequa! expansion and contraction of lollers exposed to weather; covers 
Bay's Auheston Works, Houthwark,  Ruapel iA ‘Retin ited. Dock, 19th May, 1484. 50 per cent, more mmrtaon than any other ounting, and is abuulutely indestructible, 1 can be strijped off after many 
Gentiomen,-. I beg tu atate that your round Lhsis Bloke Yas was used in the hiyh-pressure pistons of thie ehip with yeare’ use, mixed up with 20 per cout. of froah, ane applied again, The composition is supplied dry, and ia only to be 
14,000 nailes Fy den tetas rtenming wi srithout renewal. A Horizontal) Boiler, 17 th a ita, long, 13 UP., ie sis ioe Tesulta om 
FEHAUPE....... Lf a secseceeteee RD imehene 164 dea. 


fteam Temperature on Plates. .. 
My experience does not show an aqua) reault frou any shes paoking. Cover 
The voyage from New Zealand to Plymmth waa acoom plished iu 37 days 92 hours, being the 














OO ne +e onnentenateaneT — 




































nE.. 
(nie ton af coal was savedd per week, and although the fire Loe rake! out avery evening. 90 1h, of 


fastest fun from Now Healand on renord. ore obadiently, ateaw were found Jn the boiler next morning, 
D, HENDERSON, Chief Huginesr, 8,8, * Ruapebu.” u Me ee ee eet i eibak of hie Winiiedsn, kamal wound: Wluablaliai: Nb-ON, 1m: 
oes of the Whubledon 12 On, 
Manchester, Shefflek!, and Lincolnshire Ne A =| : Dear Bir, = It may interest you to to kuow that we mre exnctiy ) per vant, in’ fuel through 
Dear Sir,—T have ae pleasure in stating that after a trial of over nite months, aa corn parityg @ using your covering.— ¥oure truly, aie 10 *RIMP, C.E., F.G.5, 
is with uther kings, I wre spaya, Yecuminend our Asbestos Packing. It in specially vialu- a BW Nc Fane Rees Whee: — Tamar wud Kit Hill cpa Ca el April, tase. 
preus ré om As in oases where r { t t. JORN BRL, Bott tae Wnnisls Via i) rT 

Pre eietsallens aria yd it OT tate clan Soak Sith elas ee ‘a Hir,—] have miweh p bem easuire in stating that the Asteaton CAVREE ited i you w tie} bobler nf 


high brain gre: our packing has invariably ata wall, 1 havoealso used {t with eomplate auccess & 
when De land has with vther packings, and also in oases of badly acored p 1 


our travelling crane at Hill, has ylelded niost remarkable results. Kineu it bas beon in use we 
@ resulta I have obtained by its use for vur ae on to have been in every way 


have saved fully half our coals, and have effected » great saving in the tine it takes to get up stents, 


highly patl ealalatory which is often a tuatter of great importance to tu. I ahould add that the crane runs ot high gantries, 
G. 4 OLARK, Sup. Engineer. : = ar is fully or penee to all weather, Rito len sr re epitlon of ae va _ eet ret 
tla Purpoes, And AS 30U Are AWare, have another er aim cova ou AB 1d 
Department of the Director of Navy Contracta, The gooda oft naive ABBFETOS Rasta alt y since bean used, I cau most strongly ornare the material, | am, bir, yours inithfully, 
bit li Gace es tstncan epi Alandi oes Ne tie eit tan Sane, ise only, and no ay rt je mada te compat th other W, J, CHALK, Aasov. M. Inst, C.E,, Kugitiner and Manager. 
wl er asbestos manufacturers hy the supply of juferior materials at 
Poking to sample submitted, low prices. All home" onlers shoul be sent direct BELL'S ABBESTOS & INDIA -RUBBER WOVEN TAPE 
Mlastic gore. veer HQUAT®, | Blastic core........round, to the undermentioned and not. through D SHEET 
To Mr, Jouw Baus. SOHN OOLLETT, Dirertor of Navy Contrnets. agente oF 7 tor ssiving every clase of tobi mr Water Joints, It oan be hent by band to the form reqitired 


The Patent Blook Packing in square, aa Fig. 1, and Figs. 2 and 4 represent the Rouni 
Block Packing with solid and hallow rubber one and Fig. 3 without oore, but with rubber 


As these packings are extensively imitated, and ae it la a common practice een 
aren and agents to supply the cheaper manufactures at my Het prices, users are rey venta 
peeking supplied to them beara the trade mark, 


BELL'S ASBESTOS BOILER PRESERVATIVE. 


This useful mixtare a absorbing the free oxygen that isin the water entirely checks 
pitting and phere also disintegrates incrustation ec linniediately as to prevent its 

erlig ¢ plates 

Not. only ts of Spotderg a mp ape of bee x emrectes by keeping boilers clean, but the risk of 
having the bates 

It has been computed ying 1-1 n coy of Lucrtistation causes a waste of 15 per cent, 
of oonl; 4.in,, 60 per cont, ; ¢ 1n., 150 per cen 

Thus the Preservative avoids the great riaka which are roar sep from scaled 

ens the life o, a boiler, wid cuversita own cost a hundred-fold by esonomy of mas 

It ls entirely erie aud haa no injurious action on metals, 

Tt ean ba pat inte | he feed tank or boiler, aa may be mostoonvenient, 

Hold in drums and eaaka bearing the trade mark, without which none is genuine 


BELLS ASBESTOS YARN & SOAPETONE | PACE: 


neat orp and all Atationary 
aS intense friction, 
Bandwell Park eens Be ist niahing Tens. 
To Bxi.'s Asbestos Works.~-Dear Birt,—1 have much pleasurs in stating that I have Nias 
used your maha a for the last thirteen months for our Pach rho ding engines Baas 


without puckering, aud is especially useful in making joints of maulple amd mudhole 
doera, ‘i de kept its steuk tn rolle of 100 ft., trom 4 in. to 3 in, wide, and any thickiuees 
trom 1-16th in, pwarda, Manhole covars can be lifted! many times before the renawal 
vf the Jointing material is necessary. 

The same material in made me into sheata about 40 in. square, and aach aheet bears the 
Trade Mark, without he a seers wine, 

It ta very necessary to hat hnitationa of this weeful uatarial, and to secure 
themselves agninat being supe ern thene daferio: wttdeaat my price, Were ane Pe. 
rire ae pr oe to see that eve 0 ft. length of the Asbestos Tape jrurchaaed by them bears 

r) e Mark, 


i] 
BELLS BF SPECIAL LONDON-MADE ASBESTOS 
for Dry Atewmn rete ard of the bent Anteatas filo, (8 well Known far ita toughness and 
purity, and is absolutely free fui the injurious ingredients frequently wred te atlain an 
Appearance of Mula, reyardless af the real utility of the material Male in aleeta 
mentsuriny alae $f) fa. aquare, from I-tidthdn. du lin, and ¢ matllimetre lo 36 iil metres 
thick, Kach sheet bears the Trade Mark. 
The following copy of acceptance of tender refers to nhuve -_ 
Departmont of the Director of Navy Contracts. 
Admiralty, Whitehill Ma 17thy Aas, INAS. 
—I have te Inforty you that your ennier fe Anbentos Milllwwart lias been 
accepted, VMN COLLETE, 
y Joun Dene. Direvtur ot Navy Contracts. 


BELL'S ASBESTOS EXPANSION SHEETING, Patent. 


This Sheeting ia arother combination of Aabostos with Joba sulber, wiving to the 








which ere running night and Ae alno for the fan, pomping aod hauling ines at F gy stein user the special advantages of both maternils, 
more fs Tho Indla-rubber Washer ts protected from the action of heat and grease by an outer 
the ahove Culllery, ct duris od we have wot used hmmetirage re the wmting of vuloaning! Anleatos clo th, thue prelucing an excellent jou where expansion 


and cuutraction render other ninten tala Uhaervicestle 
This materia! (a uiinirably suited to elas yope jointa and every olaes of valve, 
Valves tuade of this material are very durable, as they are not subjyct te injury by of! 


Packing we had formerly ; tne. attribute to your Pocklnur om accuaut of ita great : 

durability aud general excallence of quality. : 
Iam, dear ain ours faithfully 

ROMAS WINTER, Colliery Misia dbene mel FIG. 4, 


BELL'S “ASBESTOS LUBRICAN Tp 
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ILLUSTRATED “PRICED CATALOGUE FREE ON APPI TOATION TO 


BELL’S ASBESTOS WORKS, SOUTHWARK, LONDON, se. 


OR THE SrroTs— 4942 


1180, SOUTHWARK ST., 8.0. Victoria. Buildings, Deansgate, MANCHESTER. 11 & 18, St. Vincent Place, GLASGOW. 39, Mount Stuart &q., CARDIFF. 21, Ritter Strasse, BERLIN, 
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THE PULLEY FOR THE WORLD. 


THE PATENT WROUGHT IRON 
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Supplied ta HER MAJESTY’S DOCKYARDS and Leading Engineers pom 
he Kingdom, the Continent of Europe, the Colonies, &c., 


| —— OF THOUSANDS —— usz. @ 
SILVER MEDALS | 

AWARDED AT THE INTERNATIONAL EXHIBITIONS: 
AMSTERDAM, 1883; CALCUTTA, 1884. — 


PRION LISTS “ERED BY Post. _ 4781 








THE SAVILE. STREET FOUNDRY, AN ENGINEERING CO. 


(LaEREETED), SSE Pres, SoLe MANUFACTURERS OF 


Blower and Gas Exhauster 


commas : () {om 


HALL’S PATENT STONE BREAKER, 


——1 Oj 


General Machinery of Every Description. 


Baker's Patent Rotary Pressure 


om 2 Ol) Sees 


BAKER'S PATENT ROTARY PUMP. 


CRUCIBLE STEEL CASTINGS. 
London Ofilces and Exhibia. = Hoon, 63, Queen Victoria tre f c. (°He House Station.) Messrs, BECK & nt Limited, aa ta 


cummed Airaid 





ome aU TE andllisicteeneeettneetnpempentemmanmeamadieaeal 1 Pts ee ere—eoenee 


& PLATT, =e 


SALFORD IRON WORKS, MANCHESTER, = 
(London Representatives, Messrs. ‘LE WIS OLRICK & CO., i 
27, Leadenhall Street, £.C. 


PATIENT — 


These Olutches are SIMPLE, DURABLE, OOMPAOT, | 
and CHEAP, are easily thrown in and out of gear, and start § 
without shock when running full speed. 














~~" Priction Clutch 8 ft. diameter equals a Cone Clutch 6 ft. diameter, 
LIBERAL TERMS. "TO THE T TRADE. PRICES ON APPLIOATION. ‘quoTCH AND POLLEY sx 


oe ae 


GOODFELLOW & MATTHEWS, 


(Late B. GOODFELLOW. = ESTABLISHED 1838.) 
EZZWDPDE, WEAR MANCHESTER, 


— MAKERS OF —— 


ROPE & WHEEL GEARING 


All Descriptions of Millwright Work. 


HIGH-CLASS STATIONARY, PUMPING, and BLOWING ENGINES, with CORLISS OR OTHER VALVE GEARS. 
IMPROVED METALLIC PISTONS AND AIR PUMP BUCKETS. 


CYLINDERS, &c., BORED, AND VALVE FACINGS PLANED IN THEIR PLACES. WHEELS, &c., MOULDED BY PATENT MACHINERY, | 
FLY-WHHELA, ROPH AND BELT PULLEYS, &c., TURNED TO ANY SIZE. FORGINGS OF HVERY DHSORIPTION. wn 
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MEASUEREIIS BROS. & OO., s0UTHWARK STREET, LONDON, &. 


Manufacturers of Patent Girders, Rolled Joista in lron or Steel, Rivetted Girde 
re, Fliitch Plates, Bulb and Channel Iron, Contractors’ Raila 
Bash Iron, Bonding Hoops, Bolte, Riveta, Washers, Chequered Flooring Plates, Patent Fire-proof Floors, Cast or Wrought Iron cola 
eons, Tanks, and every description of Builders’ Iron Work, 


Have hal in their TOWN sTOOK, 5,000 TONS, and can guarantee prompt delivery, at lowest_ Market Prices, 


































x 

IMATES, SECTION ae AND BOOKS FREE ON APPLICA’ =) 

__ SECTION OF JOIST ji |_Teee TEES. | GHANNELS. Ee 

1Olbe. | 4¢ x 8 = 18lbe. 7 x 2 = lalbe, x wm Bite, 12 x 6 = Ailw.| | ay x 2 x 8 m 
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Sea ee eee re lal 











DANIEL ADAMSON & CO.. 


Established 1851.) ENGINEERS AND BOILER MAKERS, eauuilane 1854. 
LED, NEAR MANOBREISTER, 


DUBRINE I 
HIGH-PRESSURE, CONDENSING, & COMPOUND STEAM ENGINES. 
THE WHEELOCK AUTOMATIC EXPANSION ENGINE, 


(Grand Prize Paris, 1878, and First Prize Cincinnati, 1880, in compotition with Corliss and other Automatic Expansion Enginos). 


THE BULKLEY PATENT INJECTOR CONDENSER, USED in the UNITED STATES at all the LARGE IRON and STEEL WORKS 
ADAMEON'S PATENT TESTING MACHINES, to Test from 30 to 3,000 Tons, 


BLOWING ENGINES, AIR COMPRESSORS, & BESSEMER PLANT, 


PATENT HYDRAULIC JACKS. 
GHNERAL HYDRAULIC HNGINEERS. 


ee +7 


GEORGE SALTER & Co. 


WEST BROMWICH, 


MANUFACTURBRA OF 


Spring Balances, Roasting Jacks, 
BOURDON’S, SCHAEFFER'S, & SILVESTER’S 
EHREISSUNRE GAUGES, 
COLLIERY SIGNAL BELLS, RASTRICK'S TUBE SCRAPERS, 
CONIOAL, SPIRAL, and all kinds of COILED SPRINGS mado to order. 


DYNAMOMETERS 
For Testing Strength of Wire, Rope, Cement, Cloth, de. 
GOODS SUPPLIED THROUGH ALI, MERCHANTS AND FACTORS 












BOURDON GAUGE 
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NEW OLIVER SPRING 
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a YING WIRT- ROPE. CEMENT. ETC 
THACIORAY pwaswen WW aYWAMONETER SOR: the (769 MAS YRICKS TURE ECRAPER 


~NETTLEFOLDS LIMITED, BIRMINGHAM, | 


SOL yep tna pened. mii OF 


WESTON’S STORERS 
PATENT DIFFERENTIAL RATCHET BRACE.—PATENT OPEN TOP SUET LUBRICATOR. 


These BRACES, which have been several years before the public, and are MUCH APPRECIATED 
by them, NETTLEFOLDS have lately CONSIDERABLY IMPROVED by enclosing the SCREW in a 
SLEEVE (A) which always PROTECTS it from INJURY either from DIRT or BLOWS, This 
=. BYP a _ SLEEVE also acts as a GUIDE for the NUT, thus keeping it steady throughout the whole of 

ee — IE hh ee = jt its traverse, and consequently enablin the drilling to he effected with PERFECT ACCURACY. 

as The SUET LUBRICATOR has effected 4 sav ing of 70 per cent. in the cost ot lubricating 

material used for Nettlefolds’ Engines, and has now been fully tested in their works on 15 
Cylinders working to 750-horse power. 

Messrs, Hicks, Harcreaves & Co, write :—" We find the saving in excese of that stated 
in Messrs, Nettlefuld & Chamberlain's Report—viz., 70 per cent., and the cylinders to 
which these Lubricators have been applied are in beautiful condition. We shall adopt 
them for all our engines.” 

By this Invention the steam is lubricated before passing to the valves, while the supply 
of grease is uniform and constant. 


SOLD BY THE UNDERMENTIONED AGENTS :-— 








sapere Caname Wakeman, C. H., Gt. Charlies St. | NEWCASTLE-ON-TYNE Galloway & Co. 

LON .. « Nettlefold & Sons. | NOTTINGHAM ..., oe Alliott, Fryer & Co. 

LIVERPOOL .. Sharp & Carline, $4, James Street. BELFAST... .. .. . Patterson, R., & Sons. 

MANCHESTHR Edmundsons & Co. | DERBY . .. .. .. « Handyaide & ‘Co. 

GLASGOW .. W. McGeoch & Oo., Schaffer & RUSSIA .. .. .. .. .. Sumner, John M.&Co., 
Budenberg: Mancheater. 

BDINBURGH.. Redpath, Brown & Co., Thos. Scott. AUSTRIA... .. .. . « Simon meee Man- 

BRISTOL .. .. Weston, J. D., & Son. cheste 

SHEFFINLD .. Wilkes Brothers & Oo., Tasker GBRMANY .. .. « «a Schaffer & Budenberg 
Sons & Co. I Manchester. 748 


OF WHOM PRICED LISTS AND FULL PARTICULARS MAY BE OBTAINED. 
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zh ENGINEERING. ONE Sars Mis Me. 


“THOMAS TURTON’ & 7 SON Sr 


MANUFACTURERS OF RAILWAY SPRINGS AND =< 


Files and Cast Steel of Superior Quality, Spring Steel, Shear Steel, &c.  u- 
SHEAF WORKS, AND SPRING WORKS, SHEFFIELD. 


LONDON OFFICES, 90, CANNON STREET, OITY. PARIS DEPOT, (2, RUE DES ARCHIVES. BOSTON, U.S., 40, KILBY STREET. 
Turned true and bright to Whitworth’s Gauges, any 


SS SPSS nn TOSS SS SPSS 
length, from 3 in, to 8 in, diameter, 14a, per owt, at 
Nottingham. Also Qouplings, Pulleys; Plummer 
Blocks, Hangers, Machine-made Spur, Bevel, and 
Mitre Wheels, Friction Gearing, &c. 


H. HIND & SON, NOTTINGHAM, AND 62, BLACKFRIARS ROAD, LONDON, SE. = 


TORPEDO BOATS BY YARROW " C0., ee 


’ ; as. 














TORPEDO BOAT for the ITALIAN GOVERNMENT. Official Trial Dec. 13, 168). SPEED on the Measured Mile 22.46 KNOTS, 5267 
__TORPEDO BOAT for the BRAZILIAN GOVERNMENT, tried June 27, 1852, Mean SPEED during a continuous run of 3 hours with 12} TONS on board, 20.3 KNOTS, 


aly PATENT PORTABLE STEAM ENGINES AND BOILERS 


(PRIZE MEDAL, INTERNATIONAL EXHIBITION.) 
ALWAYS IN STOCK OR IN PROGRESS, 








eee ENQINE. STEAM CRANE, CONTRACTORS’ LOCOMOTIVE. SHIPS’ ENGINE & NISTILLER “WINDING @ PUMPING ENGINE 
indlng,’ Cooking, and Distilling 6 Enel 


BTATIONARY ENGINE. 
Ne Buliding requ ted. With fan or without dib. For Wha ier ir For Steep Teclinas aca and Gall Our Ourves, ah decrees by H.M. Government. 
PARTIES ARE CAUTIONED AGAINST USING orn PURCHASING IMITATIONS on INFRINGEMENTS or THESE PATENT MANUFACTURES. 


Patentees and Sole Manufacturers—ALEXANDER CHAPLIN & Co., Cranstonhill Engine Works, Glasgow. 
LONDON HOUSE—63, QUEEN VICTORIA STREET, LONDON, E.0. 


11, QUEEN VICTORIA ST. 
LONDON, E.C¢. 





‘| STEAM & HAND CRANES, 
PORTABLE, WHARF, DERRIOK, 
FOUNDRY, OVERHEAD, TRAVELLING, 


‘Warehouse Cranes and Pile Drivers,® 
NT 1601 


Warehouse Lifts and Hoists, 
ORABS, JACKS, PULLEY BLOCKS, SCREW 
COUPLINGS, PLATELAYERS’ TOOLS, &. 


THE CLAY CROSS COMPANY, 


COAL, LIME, & IRON WORKS, CLAY CROSS, near CHESTERFIELD, 


SUPT PTPLTZ Hovss®, GASB, aa STEAR COAL, 
AND ARE MAKERS 0 


PIG IRON, GAS and WATER PIPES, and ALL CASTINGS 


in SOnnection with Gas and Waterworks, Oollieries, Engines, Pumps, &c. . 6195 
London Offices and Exhibition Rooms: 63, QUEEN VICTORIA STREET, E.C, (opposite Mansion House Station.) Messrs, BECK & (0., Limited, Agents, 


~ | PEER TR RICHARD C, GIBBINS & Co 


Hd 
af 


Av..29; 1884.) . ENGINEERING. xu 


SHEPHERD, HILL 800 ==ee* 
a ee 


Manufacturers of all kinds of Slide Lathes, Planing, Shaping, Ying Boring, Drilling, Punching, Shearing, Bending, and Scrowing Machines, suitable for Dr every ol class of of Engineers and Shipbuilders 
gn ca eh eee Pe Ta ee Dene tae ae ee eee 


>, GIBBS’ PATENT HEATING APPARATUS 


As fitted in “Engineering,” ‘Daily Telegraph,” and ‘Daily Chronicle’ Offices, 
bid Highest Award for ara A — 

ST, JAMES’S rpm APPARATUS WORKS, 1 MILL ILL STREET. | *EivERPOOL, ” ™ 

Only Gold Medal for ra at the Paris Exhibition, 1878. 


BOURDON'S :G===: GAUGES (ox) (<i 


/J NEGRETTI & ZAMBRA, ee NS HOLBORN VIADUCT, © 
rod TELEPHONE No. 6583.) SOLE AGENTS IN LONDON. [TELEPHONE No. 6583. % 


M. BOURDON cautions Persons using Steam Gauges that a large number of very inferior instruments are 
sold, eric. his name, which are not of hia manufacture, a great proportion of them also having a forged Trade Mark, 
oe :—J. CaASARTELLI, 43, Market St., Manchester ; Cuapsurn & Sons, 71 & 73, Lord St., Liverpool. 


NEGRETTI & ZAMBRA’S NEW CATALOGUE of poientific. fastruments, 560 pages, l, 200 aun 
now Sere aa pri 


DAVIS J AND PRI MROSE, | 


ETNA IRONWORKS, BANGOR ROAD, LEITH, N.B. 


IMPROVED DOUBLE-ACTING STEAM HAMMERS 


For Forges, Smithies, Stamping, &c, 
AWARDED THE 




















Sizes from 14 cwt. to 124 owt. usually in Stock, 


eee ee - Punching aud Shearing Machines, Shipbuilders’ and Boiler Makers’ Tools, to, z. = —— = : % 
JOHN BEOW LEE & OO., LEEDS, ENGLAND, 


MANUFACTURERS OF 
Steam Oultivating Machinery — Traction Engines — Patent Compound 
Yorkshire Semi-Portable and Fixed Engines — Semi-Portable Engines — 
Horizontal High-Speed Stationary Engines — Hauling, Winding, and 
Pumping Fingines — Patent Automatic Expansion Valve Gear and 
Governor, for ensuring Economy, Regularity, and Safety—Boilers of all types, adapted for 
every kind of fuel and country—Steel Portable Railway, for Sugar, Cotton, and Indigo Plantations, 
Contractors’ Works, Military Depots, Workshops, Mines, Timber Yards, Agricultural Holdings, &c,— 
Locomotives of various gauges. 8061 
CALCUTTA EXHIBITION, 1884, FIVE FIRST PRIZES. 


Budapest Agricultural Meeting, 1882—Two (told | Sydney Exhibition, 1880--Three First Prizes. 
Medals and othor Awards. anover Agricultural Meeting, 188]—Cold Medal 
Vienna Agricultural Meeting, 1882 — Special and Diploma of Merit. [and other Prizes. 
____ Diploma for  exoellency of work. Paria Exhibition, 1878—Grand Pri ix, Gold Medal. 


TIS CS TGP Ui ides anne aA Ieee 


SHEPHERD'S IMPROVED ‘PATENT INTERNALLY FIRED CONE SECTION BOILER. 


' RISE of EXPLOSIONS REDUCED ton MINIMUM GUARANTEED for SAFE WORKING and INSURANOE up to 16O lbs. PRESSUBE. 
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BOILERS © this principle 
have been in constant work for @& 
some years, with great success in Gee 
the economical production of 
steam without priming. There 
are no parta liable to collapse, | 
or stays subject to corrosion. (7a 
They can be exported cheaply : - a SSE ES 


to all parta of the world. They 
are suitable for every description 
of work, and, consisting of a 
number of similar sections, are 
easy to erect, examine, and repair. 
Any portion can be removed and 
replaced quickly, and with great 
facility, 
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Por PLANE, ESTIMATES, and P RTA the SOLE LICENOEES 
JAMHS vLEre & OO. rae Boulton & Watt), 0, Tada she Balk EC. a Goh0 Foury, Hirmiaghan 
Ot erent, Rolling sand Sugar’. Mills, Mint dand Pumping En of Coins aie the British nGoverninent ah olen roa yl 
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JAMES ARCHDALE AND CO., 


~~ i ‘tg MANCHESTER WORKS, 
Le aa Vera LEDSAM STREET, 


YS SS a, BIRMINGHAM. 


ARN EY FP BEEN 
Makers of all kinds of LATHES, PLANING, SHAPING, SLOTTING, 







DRILLING AND BORING MACHINES, &c., &c. 


So CONTRACTORS to tHe BRITISH RITISH & FOREIGN GOVERNMENTS 


London Agent: ALLEN LEE, Electrician, 
3, CAMDEN COTTAGES, CAMDEN ROAD, N.W. = cath cil 


Where a Stock of our Tools may slwaya be seen. 4114 
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BRICK & TILE ese TE ok Engineers and ionfounders, 
an Ce Atlas Works, Harrow Road, 
PIPE MACHINERY, LONDON, W. 


PRESSES, ac.” Boe At -Buiey= -SRE) IRON CASTINGS 


Of best. London quality for 


MACHINERY, 


THustrated Cakaloyin son Application. 


aa o 
~~ 2 





ee nee’ eae ae” ENGINEERS, &c. 
EDGE RUNNER rT CONTRACTORS’ PLANT. SUGAR MACHINERY. HYDRAULIC LIFTS. 


sai Makers of the HIGH- SPEED i. AIR mAMPRESSOR Redvocl Prices. 


This Compressor having stood the test of ten years: practical working is now most cornfidentially reeomime snided as stipe Het to all others. — Send for New Price Lists 


BUCKLEY & TAYLOR, 


ENGINEERS, MILLWRIGHTS, AND IRONFOUNDERS, 
CASTLE IRON WORKS, OLDHAM. 


ss MAKER Oy — -—MAKERMH OF THK— 


Horizontal or Boam Compound 
STEAM ENGINES, COMPOUND ENGINES 
Driving the Textile Machinery at 


From 10 to 100 HP. 
the Oldham Exhibition. 


Of W hive h Wwe h: uve made and HOt to war k in 
e, I, o : . 
Lill , a Le : 1 : rece ae er Ee 


Oldham and district about so, 000 ELorse sie ower 
il "TN eam ommeul i‘ “fp ou Be Wem 
fi c = ‘ x =< <<so 4 Lancashire Steam 
f ify Ho i i IN pee sa os : aL , Boilers, 


/ 










Mudo with the best Machinery, with cee Drilled or 
Punched, and Plates Planed, 


PATENT ELASTIC SPRING 


PINION & BEVEL WHEELS, 


Specially designed and adapted for heavy work, 
varying lowds, and audden shocks, 


PATENT BEVEL WHEELS, 


WITH SEPARATE STEEL RIMS, 


Applied in cases where great strength is required, 


MAIN DRIVING DRUMS, 


For Ropes or Belts np t to 30 fat diamoter, 


All other classes of Ww lieale moulded by our 
Patent ees 4789 


/ (ta Agents for Buckley & Co.'s (Sheffield) 
PATENT COMPENSATING PISTONS, 
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YDRAULIC RIVETTERS 


OF THE MOST bien TYPES. 
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Punching, Shearing. 
Bending, 
Forging, Hoisting, 


AND OTHER HIGH-PRESSURE 


HYDRAULIC MACHINERY 


Please Note Change of Address : 


ANDERSON & GALLWEY 


Hydraulic Labour-Saving Machine Makers, 
CREMORNE WORKS, s 


" CHELSEA, LONDON, S.W. 
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JONES’ PATENT F T FLEXIBLE BUFFER. 


The Best Arrangement for “Tight Coupling” with Central Buffers, 


APNOLONY HL SROE 


THE RUSSIAN NATURAL LUBRICATING OIL. Gold Medal, Paris, 1878. 


Pure Hydro-carbon, free from acid, | Never gums or clogs. 









rN 


Be sy ahi" = tS wo boar 


Body superior to Olive or Lard Oil Never freezes or thickens. nf danse NN aH 


Miya RAGOSINE & CO,, 


7, IDOL LANE, LONDON, E.C., 
2 5 G me And Love Lane, Quayside, Newcastle-on-Tyne, 


Works—BALAOHNA and OONSTANTINOW, RUSSIA. 
Price Lists and full particulars on anplicatin 4779 


EMPIRE LUBRICATOR COMPANY 


EMPIRE WORKS. 
GREAT BRIDGEWATER STREET, 
MANCHESTER. 


MAKERS OF 


GRAN DISON'’S 


Empire Lubricator, 


Which is acknowledged to be 
the BEST APPARATUS now 
known for Lubrication of 


STEAM ENGINES 


OF ALL KINDS, 
LAND OR MARINE. 
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Ttas in use on the Indian State Railways, the Bensal and North Western, and other Indian Tuulwas ew 


Agency: 262, GRESHAM HOUSE, OLD BROAD STREET, LONDON, E.C. 
a eed 





PER CAL. PER CAL. 








PATENT HORIZONTAL 


COMPOUND CONDENSING STEAM ENGINES 


The great and well-known economy in fuel of these Engines las been sully proved 
by very careful trials, particulars of which sent on apphieation. (Seo also *S Minutes 
of Proceedimgs of the Tnstitution of Civil Engineers,” Vol. 66, Session 1880-81, 
Part. TV.) 

Thoy have repaid their cost in a short time, are not more complicated: than 


ordinary Condensing Enyines, require much less water for condensing, ne grealc 
bhall to drive, and are 


as casily deeuaniletar 
repairs aB ordinary 
Enyimes. 
























In cases where Boo 
Gis “re overworked, tle 
wloption of these bMn- 
pines leads to easy 
firing, saving, of wear, 
tear, and Inbour, ren- 
dering old Boilers more 
durable and capable ot 
giving off additional 
Engine power, thereby saving the cost of mew Boilers, where an imicrease of power 
id wanted, All joints and working parts adjustable. 

N.B.--One of these Engines was run from November 26, 1877, Nigu? and pay, 
until October 28, 1879, without having the steam shut off (except on two occasions fae 
tv few hours to examine drivi ing belts), oe a continuous run of 712 diya of 24 hours 


each, or about 17, O80 1 hours in all. 


PATTERN D. 

















B. DONKIN & CO., Bermondsey, LONDON, 


MANU Acuie tS ALSO OF 
PAPER-MAEHKING MACHINERY, 


TURBINES, VALVES FOR STEAM, GAS, WATER AND CHEMICALS, 
GENERAL MILLWORK & MACHINERY. boat 








Lubricators sent on approval to 

any part of the kingdom, and 

references given to users in all 
parts of the inhabited world. 


0: 

















4748 
FURTHER PARTICULARS ON APPLICATION, 
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TAYLOR & CHALLEN,|EDWARD HAYES, Engineer, STONY STRATFORD. 




















ENGINEERS, (LONDON OFFICE: 12, GREAT ST. HELENS, E.C.) sicanen 
BIRMINGHAM. STEAM a aes Bee /\ / eit | ' ; 
WITHINSHAW'S PATENT aa |LAUNCHES “ea _ a whe aM fice ae) Ve ca ene et ak 
Feed Water Rpeet trom 10k ae aay ; ae -_ = ~ hee’ cee 
HEATER. is j 


Ve 


Speciality in Small STEAM TUGS for towing Barges and Lighters. _ G10: 


i. PAGE & CO, 


Victoria & Bedford Ironworks, 


BEDFORD. 


Tustrated and Priced Catnlopues Freo, in 
hs. English, French, Spanish, or Germun, 
_____ 15,000 to 20,000 Bricke per day. ss || on application. 4718 


Great Saving in Bollers, 
Coals, and Labour. 


LARGE HEATING SURFACE 


+cd Drawn Brass Tubs, 
Free Expansion. 


No Scurf adheres to the 
ubos. 


—o— 4837 
List on application 


BY ROYAL LETTERS PATENT. 





10,000 Bricks per nye. 





“|ISPECIAL TOOL STEEL 


E"OR ALI. PURPOSES. 
BESSEMER AND SIEMENS STEEL FORGINGS AND SHAFTING. 


MATHER'S [SPECIAL TOUGH MINERS’ DRILL STEEL 


Fly-Wheel Portable ists CRUCIBLE CAST STEEL TRAM GAR WHEELS AND AXLES. S 








ARE THE BEST FOR SMALL POWER. 
ma peli vnarne ieee y be aaa ASKHAM M BROS. & WILSON, Ltd, SHEFFIELD 
0 5104 
G. R. MATHER, | t 
























Pe os a lich i CHATWIN'S IMPROVED HAND-POWER SCREWING 





HINE, 
WELLINGBOROUGH, ENGLAND. Gold & Silver M : pipette 
fr AT ONCE 

OEE Class Certificates at ¢ f OVER. 






Caleuta Exhibition, 4884. 


W. R. PALMER, 





Harantoed trie to Pattern, of best 
Qualities, and at Low Rates. 


_ Castings for the Se ler “and Talnvale 
418 


GAS TUBES SCREWING AT ONCE OVERI. 













THOMAS CHATWIN, 


QT. TINDAL STREET, BIRMINGHAM, 


MANUFACTURER OF 






PATENT HAND-POWER SCREWING MACHINES, TWIST DRILLS, 
STANDARD CYLINDRICAL GAUGES, RIMERS, 
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GOLD MEDAL, EDAL, PARIS, 1878. 










CLYBURN SPANNER “am 





% CLYBURN, BUDDING, AND OTHER SPANNERS, 
GAUGE E GLASSES ul RATCHET BRACES, TUBE CUTTERS, TUBE WRENCHES, TUBE VICES, 
ew ADMEILS g And General Tools for Engineers, Gas Fitters, &c. *8* - 
uJ 





For Iron, Cast-iron, vast-iron, Copper, &e. 


"57 GUILBERT HARTI 


Patontee and Manufacturer 
of the 


PATENT _— | ais “ 
GAUGE GLASS, || ee fern ee 


Showing through the water Pa 
a Broad Red Line, 


N.B. All Glasses are of 
the finest quality, and manu. 
factured expressly to resist 
oxtreine pressure. 


.... RED REFLECTING 


‘SSVTD 39NWD 
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Aldersgate Street, se N, in addition to TWELVE 
Has been awarded the GOLD MEDAL at the CALCUTTA EXHIBITION, in ion to 
LONDON, E.O. pee ee ears MEDALS previously given at other Exhibitions. 608) 


p ( 1 & 2, FALCON STREET, 
MLE eeu |e ST, ANN’S SQUARE, MANCHESTER, WORKS: WAKEFIELD. 
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BUTTERS © BROS, Contractors’ Et ‘Engineers, / 


PERCY CRANE AND ENGINE WORKS, LAMBHILL STREET, PAISLEY ROAD, 
MAKERS OF HENDERSON’S ,. PATENT DERRICK CRANES, FROM 15 CWT. _T0 30 TONS. | 
























Nes 9 dope <iaEE | Also Portable, Wharf, Warchouse, 
Berane GEABGOW. Quarry, and all hinds of Cranes, 





Hand and 
Steam. 











wer 
' Grae 


TESTIMONIALS ON 
APPLICATION, 


eal i 7 Ss Qs g 4 . +o: . : / ' 7 HN . ij / f p 
Al “/ | \* 4 fr | ru, fy COMBINED HAND 
zee Le) & 


and STEAM DERRICK 
R 


Made from 14 to 80 Tons 





Self- Dischar cing 
_ MORTAR MILL 


CLARKE'S CRAN K COMPAN Y Ltd., 


BENT CRANKS, MARINE, LOCOMOTIVE, 
SOLID WEB CRANKS. AND ALL KINDS OF 


FORGINGS, SHARTS, AXLES \ STEAM ENGINE 
, Cranks & —— 


BOTH IN IRON & STEEL. 

















HAMMERED 
SCRAP 


BARS. 


_London Offices : 3, Bloomfield Street, London Wall, E. C. 











PATENT CRANK WORKS, LINCOLN. 


a TCT  ee ee ot 





» First PRIZE for Leaepeies ENGINES. 
Melbourne Exhibition, 1881. 


PARIS, 1878, GOLD MEDAL. 







SUPERIOR 
PORTABLE 





‘y a its 


HORIZONTAL FIXED ENGINE, 4 to (0 HP. 
fa Kicterences can be given to upwards of 8.000 En,cinen 
now at work, 





VERTICAL 
STATIONARY 
STEAM 
ENGINE 
AND BOILER A at 
Combined, of 1 a ‘y GX 
all Sizes, from WAAR NS 
1g to 16 HP. 


Pree 


iz _ 
: , 2 


The Patent | “Robey ’ - "Mining ‘Engine, 4 to 50 HP. 


Priccs and full Particulars of the Machinery here illustrated on application to the Manufacturera 


Se ROBEY & CO., Engineers, Lincoln, England. oi. geo eee on 





BOILER Gomulued, 4 to ho HP ee ( ‘OMP OUND ROBEY 


= London Office: 117, CANNON STREET, LONDON, E.O. SEML-FIXED ENUINE, 4681 
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MARSHALL. SONS, & CO., Limiten, :="2.. 


- BRITANNIA IRONWORKS, GAINSBOROUGH, AND MARSHALLS BUILDINGS, 79, FARRINGDON ROAD, LONDON, E.C, 


MANUFACTURERS OF PORTABLE, SEMI-PORTABLE, HORIZONTAL, FIXED, VERTICAL, 
AND TRACTION ENGINES, THRASHING, CORN GRINDING, SAWING AND 
TEA PREPARING MACHINERY. 


OT TT ter rere etrereroeeeenmnenerepeemnrn seamen 
z ee neni aang RAR Rte pone barren ates CST YS arora 


PORTABLE ENGINES, 137035 HORSE POWER, 


Adapted for all Countries, and constructed te nal Coal, Wood, Straw, Vegetable Matter and Refuse as Fuel. 
Also fitted with Patent icine. EXP >ANBION VALVE BEATE fo for ronsuring Gre Great  Hoonomy In Fuel eet Regularity of Speed under varying loads when required. 


CALCUTTA EXHIBITION, 1884—FIVE GOLD AND THREE SILVER MEDALS. 
AMSTERDAM EXHIBITION, 1883 — THE DIPLOMA OF HONOUR. 
ELECTRICAL EXHIBITION, CRYSTAL PALACE, 1882 — GOLD MEDAL. 
MELBOURNE, 1881 — HIGHEST AWARD FOR ALL EXHIBITS ; FIVE GOLD MEDALS. 
SYDNEY EXHIBITION, 1880 —- TWO SPECIAL AND FOUR FIRST PRIZES. 
PARIS EXHIBITION, I878-TWO GOLD MEDALS AND OTHER PRIZES. 





Catalogues in English, French, German, . Spanish or Russian Freo on 1 application. — 2520 





Sn cree MME ee mene 


“ENGELBERT'S );":usatare 


FOR CYLINDERS, VALVES, HEAVY BEARINGS, and SHAFTING. Price 3/9 per GALLON. Delivered free in United Kingdom. 








Saves 40 per cent. over Tallow. Lasts twice as long as Olive OW. 


ENGELBERT & Co, | JBRICATOR,’ 


Twelve Years in use.  Sce Testimonials. CANNOT GUM OR CLOG. ea 


© ELECTRIC LIGHT ENGINES€ 

















ee nee ee ute, ——, -———- — 


“BUSS?” GOVERNOR is ESSENTIAL ; 


i PERFECT STEADINESS AND SENSITIVENESS 
OF ANY ENGINE OF THIS TYPE. ; 


BULLE PARTICULARS, PRICHKS, ie ON APPLICATION TO 
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LAA & BUDENBERG, MANCHESTER. 
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(CALCUTTA EXHIBITION, 1884, BRONZE MEDAL.) 


PLAYER'S FORCING 2h 
a HAMMERS. 


"L More Economical & Effective than Steam Hammers, 


Nand 4 
Sa Various Sizes and Designs. Player & Longworth’s Patents. 


Hi CATALOUURS AND TEXTIMONIALA PREK. 
‘| PLAYER'S PLANISHERS. war. & J. PLA WER, ENGINEERS, 





: 1 fp { 
2. ‘Planing ee ener as LIONEL STREET, BIRMINGHAM. bous 
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GANDY v. REDDAWAY AND OTHERS. 


Ailvertisements have been issued and largely circulated in this country and abroad by Mr. Maurice Gandy, in which he gives prominence to our name without mentioning the whole 
of the facta in connection with the above action. It in therefore necessary for us to inform the Users of Belting that the Action of 


GANDY v. REDDAWAY & CO. and Others was dismissed as regards us, WITH COSTS TO BE PAID BY GANDY to 
F. REDDAWAY & CO., the Patentees and Sole Makers of REDDAWAY’S BELTING. 


Woe claim to manufacture the Best and Strongest Cotton Belting in the Market, by Machinery of special construction and of our own invention. 


Calcutta Exhibition, 1884.—Awards for Cotton Machinery Belting in competition with other Manufacturers : 
FEF. REDDAW AY & Co. FIRST PRIAIL SILVER MEDAL. 
Sox... MAK IENS OF 


REDDAWAY’S PATENT CAMEL HAIR BELTING. | REDDAWAY’S PATENT MACHINE-MADE CANVAS HOSE. 


F. REDDAWAY & CO., PENDLETON, MANCHESTER :— 
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With a Two-page Engraving of the ENGINES 
of the IMPERIAL GERMAN DESPATCH 
VESSEL “ BLITZ.” 


Portiand Cement, 





manufactured by 


Francis and Co., 


4714 
The celebrated Nine Elma Brand, eatablished 1810. 
Modals: London, 1861; Philadolphia, 1876; Paris, 1878. 
Offices: Vauxhall, London. Works, Cliffe, Rochester. 


es ery 











ortland Cement, 
enuine and of tho best pe is supplied by 

the WOULDHAM CEMENT OOMPANY for home 
consumption and export.— For prices, &o., address, 
89, Limo Street, London, E.C. 1730 


Rusby Portland Cement 
COMPANY. 


MANUFACTUBBRS OF 


Portland Cement 


Of the Groatest Strength and best Quality. Reman 
and Liag Cement, Blue Liaw Hydraulic Limo, Ground 
and Unground. 
RUGBY, WARWICKSHIRE. 
WORKS : ‘N RW | Bivron AND Nawnowp. 








4867 








ocomotive Tank Engi nes 
designed and constructed by 
mapas ty WARDLK, AND COMPANY, 
ne Kngine Works, Leeds. 
Boe thetr: rl ustrated Advertiscment, page 42. 





ee ree wee; 


[ ccomotive Tank ~ Engines, 


TRAMWAY &NGINES AND CARS. 
Built by THE FALCON KNGINE and CAK WORKS, 
Limited, Loughborough. 6206 
See Illustrated Advortisement Just week, page 9. 


Crompton and Co., 
° [a LIGHT ENGINEERS, 
MANSION HOUSE BUILDINGS, F.C. 4812 
Soe Advertisemont last wevk, page 12. 


ee 


Over 15,000 “()ito” Pingines 


AT WORK, 


Use 25 to Wo % Jess (8 


Brake HP. than 
A®Y other [psize. 


((rossley's Patent Sclf-Starter, 


Safest, Beat, and Simplest madc, may now 
be applied. 4776 


(Crossley’ s Patent Twin- Engine 


Impulse every Revolution. Very Steady in Runnlog 
~ Hiousat AWA aT Paris ELuctricay Exuisrrion. 


Crossley Bros.,Ld., Manchester. 








OA os 2 a ree: 
Emad 





team Laanches aie Messrs. | 1] 


YARROW and COMPANY, Poplar, London, 
are prepared to contract for— 

Borew Steamers having spocds up to twenty-six 
miles an hour. Paddlo Steamers having draughte 
down to 6 inches of water. Machinery constructed 
for boats built abroad. 4778 


GQ team Launches, fitted with 


really efficient and aaconibile tubular boilers. 
For small steamers, steam lighters, nalt flate, &., 
these boilers will be feud unrivalled, — Apply, 
COCHRAN and CO., Birkenhead. Soc page 4. 


team Launches in Stock.— 


VOSPER & O©O., Broad Street, Portamouth, 
Build in Steel, Iron, or Wood, Sca- going Launches, 
fitted either with their Patent Silont Kngines or 
oraipery ones. 3bb1 

V. & CO.'S Steel Boilers work well in salt water. 


Porrestt & Son, Lon don, 
SHIP AND LAUNCH BUILDERN 
ENGINEERS, 
( , E.G. DesVignes, Chertsey, 
e Surrey, Builder of First-class High-specd Stecl 
Yachte, Launches, & Torpedo oats. Estab. 1H60 8704 



















A748 








4457 





ler & Tupp, Steam Launch 


RUILDERS, TLAMMERSMITH, LONDON. 
Mlustrated Price Lists, with Photos. 81x Stamps 4647 


] iftsand Hoisting Machinery. 
—K WAYQOOD & CO., Falmouth Road, 8.1. 
___ Apply for Mustrated Catuloguien __ G1 


ohn Spencer and _ Sons, 


NEWBURN STEEL WORKS, 
NEWCASTLE-ON-TYNE. 
SPRINGS, BUFFERS, STEKL CASTINGS, FOR- 
GINGS, TOOL STEEL, FILES SPRING STEEL, &c. 
SIEMENS STKEL BLOOMS AND BARS. = 8708 
_ PARLIAMENT MANsIONS, _Vicroria Br., , Lonpon, B.Y Ww. 


ohnson & Phillips, Telegraph | _ 


KNGINEERRS, ELECTHIICIANS, and CON- 
TRACTORS, 16, Union Court, Old Broad Street, E.C. 
Worka and Wharf at Churlton, 8.E. 

Makers of al) Machinery, &c., for the com gi equip- 
ment of Telograph Cs lo Factories an Steauers, 
is, Cables, and Carhons, & 4762 





Electric Le 


Q team and Hand Cranes, 


OVERHEAD TRAVELLING CRANES 
(Handand Power for Driving by Cotton Rope or Tumbler 
Shaft), DIRECT ACTING STEAM HOISTS, AIK COM- 
PRESSORS, HYDRAULIC PRESSES, HYDRAULIC 

CRANKS AND LIFTS, PONKEY PUMPS. 

HENRY J. COLES, 

89, SuMNER STREET, SOuTIWARK, 

LONDON 4827 


Gteel “Hydraulic Cylinders.— 


HENRY KESSEMER & CO., Limited, 
SHEFFIELD. 
___ Seo Advortmement, page 51 


ilans’ Patent Compound 


ENGINES, for marine and yeneral purposes 
Stock sizes from 6 to LoOT EP Special patterns for 
Electric Lighting —WILLANS & ROBINSON, Thames 
Ditton, Surrey, 5243 


ron Roofs, Sheds, Buildings, 


Houses. Beat work, raduccd pre eB kotaspar dal 
Cuxven Iaon Rovrsare the most economical forspans up 
todb®. Catalogues, Designs, Kstumates, on application. 
ISAAC DIXO , Windsor lronworkn, LIVRRMOOL 4833 


8027 


eorge Russell & Co., 


KNGINEERS and BOILERMAKERS, 
ALPHA STEAM CRANE and ENGINE WORKS, 
MOTHERWELL, near GLASGOW 

SILVER MEDAL, PARIS, 1867. 4921 
SisMEee Sta Puares 


ForGinuk, "Cintas. &c. 


[the Landore Siemens-Stcel 


CO., LIMITED, 
LANDORE, 1s O,, SOUTH WALES. 


 WIRK TRAMWAYS. 


T. H. Carrington, 


9and 11, FENCHURCH AVENUK, E.C. 
Removed from 76, Cheapside, E.C. 8005 
_ See Mlustrated Advertixument last wook, page 27. _ 


A Fi First-Class Lubricant. 


ANGLKA, Rivers, Bars, 


4961 





“Engelbert’s Lubricator.” 





SEE ADVERTISEMENT LAST WEEK, 


On Back Outside Paye of Cover 4919 








LONDON : FRIDAY, AY, AUGUST GUST 29, 1884, 


Lith 

Printing, 
Drawing in best manner. 
graphy, &. --40, King St., Covont Garden, W C. 4462 


S+ 


Wsete reeeen oa 


u 
H ENGINEERS ANI) eueicaes 
IKON AND BRASS FOUNDERS, BOW, LONDON, E. 
DREDGING MACHINERY. 
WYDRAULIC MACHINERY. 
‘*WILLIAMS'” PATENT CAPSTANS., 
LAND AND MARINE STEAM ENGINES, 
DISTILLERY AND BREWERY PLANT. 
FLOUR AND RICE MILLS. 
WATER AND GAS VALVES, CRANES, LOCK 
GATES, & PUMPING MACHINERY. 
HUNTER'S PATENT FLOATING CRANE FOK 
DOCKS, &c. 


STEAM LAUNCH MACHINERY. 406h 


Beller Tubes, Iron, Steel, and 


HOMOGENOUS. 
EDWIN LEWIS AND SONS, 
_Wolverhampton, 7 4% 
7 
Tron Boiler Tubes.— 
THE CALEDONIAN TUBE COMPANY, 
COATBRIDGE, near GLASGOW, 
Having Spocial Stock, Shipme sah and Repuaira executed 
very rapidly. 4938 


oop — Aird, 








mu bes! 


MARINE, | 

LOCO’, | TUBE WORKS, 
STEAM, ! Gruat Bripax, STAFFORDSHIRE, 
BORING, LONDON OFFICKS : 


: : 46, QUEEN VICTORIA STREKT. 


LARGE TURES | Qorry’s Cuamggks, 6, MARKET ST. 


LAP-WELDED | Mr. L. W. SUTCLIFFE, M.E., 
TO 1 Zin. DIAM. AQKNT, h189 





ames Russell and Sons, 


LIMITED, 
CROWN TUBE WORKS, WEDNESBURY. 
London Warchouse : 108, Southwark Street, 58.E. 
Leeds Wurehouse : 6, Mark Lane, Brigyate 


oe Price Lists on application, 
[ren and Steel Tubes 
CLYDESDALE 


JAMES EADIE AND SONS, 

TURK WORKS, 
RUTHERGLEN, near GLASGOW, 619 
Hammers (with or 
Hand-worked or Self-acting 





Yteam 
withont guides). 


TOOLS tor SHIPBUILDEKS & BOILER MAKERS, 


DAVIS & PRIMROSE, LE ITH, N.B. 4376 





lathe Patent Corliss ; Engine 


e And PATENT CORLISS GEA ENGINE, with 
special Improvements by DOUGLAS and GRANT, 
Dunnikier oundty) Kirkealdy, N.K. Those engines 
are mado Horizontal or Beam, Condensing, Non-Con- 
densing, and Compound. Also makera of Rice Mills, 
and Paper Mills, and Genoral Engincers. Machinory 
ahippid or trucked direct from tho premises, Makers of 


Lightfoot’s Patent Self-con- 


— TAINED DRY AIR REFRIGERATOR, 
For Preserving Meat, Fish, &c., on Board Ship 


or on Shore. 
Ss t¢ «) 
} 


am Boilers, 
Ready for Delivery. 
& J. GALLOWAY & SONS, Manchester, 
e alw. ‘v8 keep & large atock of ‘GALLOWAY " 
“Two-Fitiicn’ ’ Boilers road y | for dispatch h 


und 
Gtannab’s Pendulum Pumps. 





BOO 
For Prices ree altcrnate weeks. 





Jreld s Patent Boilers ae 
TURES, 
LEWIS OLRICK & CO , London. 046 


_ Beo Illustrated Advertinernent last week, page 24 
40, KING STREET, COVENT GARDEN, W.C. 


pth omas Kell and Son, Litho- 


graphers, &., oxecute ovory doscelpiion of 

Chromo-lithography, Kngraving, and 
raphy, | Chrono Architectural, and Pictorial 
Paper Drawing, photo-litho- 





Cranes. 


team 


Thomas Smith, 


Stram Crane Works, OLD Founpry, 


RODLEY, near LEEDS. 


See [lustrated Advortisement laat week, page 27. 


[ ntermational 


4346 





TH 
1S bas Fy AUBITION. 


PAUL PFLEIDERER’S PATENT 
Bread-Making Machinery 


In Bakery Section. 
4756 


86, Urprr GRouND STREET, BLACKFRIARS, Lonpon, 5.F. 











a ne a 





er ae and English, 


[ondon Mutual Boiler Ip- 


STRAND, LONDON, W.C. 





_ er te oe ne Tp 


PRICE TPaiox...6d. 


By Posr. .6)d. 


aaa ee: 


ke as Sales 








SURANCE COMPANY, LIMITED. Ertab- 
lished {n 1874 for the INSURANCE and PERIODICAL 
INSPECTION of all kinds of Land and Marine 
Boilers throughout the United Kingdom.—For par- 
ticulars apply to the Becretary 17, Queen Victoria 
Street, London, E.C. 4750 

The Awxured are secured against loss from claimed 
eatablished under the Employ ers’ Liability Ac Act, 1880. 


[the “ Differential” Pumping 


ENGINE.—DAVEY’S PATENT for 
Draining Mines; Water Supply of Towns ; Irrigation ; 
Supplying Docks; I Pumping Bowery: and Gon 


Purposes 
HATHORN, SUAVE CO., LEEDS. 
H., D., & Co. bave Pattorns of “' Differontial ” Engines 
of all sizes from 6 to 600- horse powor, and have faci- 
\ 














lities for supplying very powerful Engines and Pumps 
at a short. notice. 4760 


HIGHEST AWARD, PARIS, 1878. 


G oldsworthy’s — Emery, 
Emery Cloth, 
Glass Paper. 


MANCHESTER 4818 


Jijast Ferry Road ] Engiveering 


WORKS CO., Limrrep, Hy “iraulie Enginee Amy 
Millwall, London, E. Parkes's Patent Portable 
Hydraulic Cranes, Lifts, and Hots. Duckham's 
Patent Suspended Weighing Machines. Lyo4 

See Dlustrated Advertisement last wocek, page 14 


Sei and Excavators.— 


HIGHEST PRIZE AT TYNEMOUTH 
FOR 
HYDRAULIC DREDGERS. 


Bree and Batho, 


9 VICTORIA CHAMBERS, © 
WESTMINSTER, Sy. 
See Hlustrated Advertisement last week, page 2. 


Sterne & Co., Limited. 
ENGINEERS, 
Sole Makers of 


Clerk's Patent ° 


Qcli-G tarting 


: as K ngine. 


HIGHEST ae : 


BRITISH SECTION ELECTRICAL EXHIBITION, 
PARIS, 1881. 


GOLD MEDAL, | 
| 
| 


a7es 





CRYBTAL PALACE ELECTRICAL EXtBITION, 
LONDON, 1882. 


Qtrong’s Patent F rae water 
Heaters and Purifiers, 


WITH 


STERNE AND WAINWRIGHTS PATENTRD 
IMPROVEMENTS 


yy ‘Wheels, 
Bry Machines, 


G piral Springs. 


The Crown Tron Works, GLASGOW. 


The Crown Iron Works (Hollinwood), MAN- 
CHESTER. 


10, Victoria Chambers, WESTMINSTER, 


City Office am Show Rooms, 40, CANNON 
TREET, E. C. 


2588 


10, Rue Lattitte, PARIS. 








a 
] sternational ao neh 
EXHIBITION, London, 1885. 
Division L, INVENTIONS, Division Il., MUSIC. 
Patron : 
HER MAJESTY THE QUEEN. 
President: 
H.R.H,. THE PRINCE OF WALES, K.G. 


Applications to Exhibit must he made on Printed 
Forms, which will be supplied on application to the 
SECRETARY, International Inventions Exhibition, 
B8outh Kenaington, 8.W. These must be filled up and 
returned on or before tho Ist October, 1884. (3 GSS 


wen’s Colle: oge, Manchester 


(VICTORIA UNIVERSITY) ENGINEERING 
COURSE. A_ detalled Syllabus of the ( 
COURS in ENGINEERING will be forwarded on 
application, The next Sossion COMMENCES on the 


7th OCTOBER, 
SESSION 1484—1880. 


f[the M 
FACULTIES OF SCIENCE AND ARTs. 
THE SESSION WILL COMMENOE ON FRIDAY, 
TIE THIRD OF OOTOBER NENT. 

Ali departments of the College are open to both 
sexes on the same terms. Special arrangements are 
male for the convenience of ladies. 

Svilabuses containing full information as to Ad- 
wiission of Btudenta, Courses of Instruction, Fees 
Katranece and other Scholarships, &., will be forwarded 
on applic ation to a EO, H. MOK tLEY, Secretary Q 676 

niversity College, London. — 


U DEPARTMENT OF AP p L IED SCIENCE AND 
TECHNOLOGY. 

ENGINEERING & MECHANICAL TECHNOLOGY 

a oa ALE. BL OW Kennnpy, Mo Inst. Cb, M 
Toast, Mb, 


COMPLETE 
CG 727 
J. HOLME NICHOLSON, Hegiatrar. 


ason College, Bir- 
MINGIIAM, r 


CIVIL ENQINEKRING, Professor I. Fo VERNON 
Hanoourt, M.A, M Inst C.K 

AKCHITECTURE, - Professor T. tloann ABxirn, 
ELR LEA 

CHEMICAL TECHNOLOGY. — lrofessor Citar 
Gravwam, DO BRe FOC 


Lectures and Practical Work in Enpineering and 
Obe nical Laboratones COMMENCGOE dred October 
Prospectuses may be obtained from the College, 
Gower Street, WO. G 760 
TALFOURD ELY, MA., Reeretary 


| Juv ersity College, Bristol. 
The SESSION J88$ 8h, BEGINS on OCTOBER 7th 
The Dopartment of Engineering Includes separite 
coursed for those intending to become Civil, Mechanical 
or Klectrie [aginecrd, on Surveyors or Architects 
Roudents du Mechameal Eugineering who study 
dump theaas winter months at the Colleps, can apend 
the resto’ the year in the workshops and ofhees ot 
sarioua firing in and near Bristol 
Surveving and Fieldwork occupy a prominent place 
inthe Cid) Bogioeering Course duting the Suumer 
Term) and anangements have been made with lead 
mn Civil Knyineces and Architects tor the ontry inte 


their offees of Students who Nerve parsed through 
the respective courses 


Information with repga 0 the lodpanye of Students 
can be obtumed on | Aphention ; 
Calendar, Conbediing full mformation, price 16, by 


Here d or Prospectus and further information 
; ALFRED E STOCh, G72 
Reyistrar and Seeretary . 


we ee 


ENGINEERING DEPARTMENT, 





8. HELE 


Proreaeton HU. SHAW, 


- 





TENDERS 


THE BOUTHEIUN MALRATTA RAILWAY COM 
PANY, LIMITED. 





Board of Directors of the Southern Mahratta 
Railway Company, Limited, are prepared to recer a 


F[lenders for the Supply of 


TRON UNDERFRAMES, UNDERFRAME and 
RODY TRONWOR and FITTINGS for Firat, Second, 
and Third G"aee Carringes, Composite Carriages, Horde 
foxes, and Brake Vans, as per Specification and 
Drawines to be ween at this OMee, Tenders are to he 
delivered in sealed envelopes, addrensed to the 
Secratary, marked “ Tonder for Underframes, &c.,” 
not later than Twelve o'clock, at noon, on 
Wadnosaday, the 17th Septombor, 1884 

The Company ia not bound to accept the loweat or 
any Tender 


Thr 


By order of the Board, 
Bocretury's Oftiee, EDW Z THORNTON, 
31, Lombard Streat, KC., Necretars 
hth August, N84, GC 666 


COMMISSIONERS FOR MAKING IMOROVEMENTS 
IN THE PORT OF CALCUTTA 


NOTICE 
P | lenders are invited for the 
SUPPLY of 6000 tons of FORTLAND CEMENT, 
to be delivered at the New Doch Worha, Calcutta, 
before December, 1885 

Contractors may tender forthe whole orany quantity 
thes can deliver within that tine, and nount state the 
quantity to be dehvered monthly, and when delivers 
will commence, 

Full particulars of the coment. to be supphed, and 
the texte contractors will submit to after delivery in 
Calcutta, must be gaven with eich Tender | Paymenta 
Will be rede only after delivery at the Works in 
Kidderpare, Calcutta, and on ou cortifleate fram the 
Commie ionera’ Enginecr that the coment im up to the 
standard pumranteed by contractors, and accepted by 
the Comnitasrorers, 

The Tenders will be reecived up to Wednesday, the 
Sth October, and should be submitted under sealed 
covers, marked “ Tender for Portland Cement” 

Tenders subnitted from England whould be dis 
patohed by the mail leaving London on iriday, the 

2th Septembe r 
The Commireionery do not. bind themeclyes to accept 
the lowest or any Tondor 
Vy order of the Commissioners, 
WM. DUFF BRUCK, 
Vice-Chairnian 


(745 
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| TENDE RS FOR GASHOLDER. 


prepared to receive 


TELESCOPIC GASHOLDER, about 150 ft diam. 


September next. 


14th inat. 
Gas Offices, Preston, 
8th August, 1884, _ et 


EBBW VALE LOCAL BOARD. 
IRON AND WARE PIPES, AND PIPE LAYING, 


Tho Ebbw Vale Local Board aro prepared to receive 





Laying, and Jointing the same, 
be separate 


Cast Iron Socket Pipes for the p 
water to the Wain Ilwyd and Stee! Works Districta, 
and (2) for Hauling, Laying, and Jointing the same. 
The Tenders inuat bo Bepatety 


for the Laying of Glazed 
surfacs drainaye at Cwm and Steel Works 

Plana and Specifications, and other particulars, may 
be obtained from Mr. T. J. THomas, 
the Local Board, Ebbw Vale 


Monday, the 15th September, 1484. 
JOHN E. WARD, 
Newport, Mon., 
Merk to the Board. 


STATION. 


23rd August, 1884. 


PERTH @Q ENERAL 
CONTRACT FOR WORKS, 








The Perth General Station Committee are prepared to 


recelva 
rlenders for the Enlargement 
of the GENERAL STATION, PERTH, 

The Drawings and Specification may be seen at the 
Office of Mewre, Baoyvin & Conntnanam, CE, 136, 
George Street, Fdinburgh, from Monday, the 8th of 
September, tall Saturday, the 18th of September, and 
from Thuraday, the [Mth of September, til] friday, the 
2th of September, and at the Office of the Secretary to 
the Perth General) Station Committee, Perth, on Mon 
day, Tuceday and Wednesday, the 1bth, 16th and 17th 
of September, when an Engineer will attend to point 
out the Rite of the Workr to Contractorn, 

Farms of Tender, with copy of the Specification 
and duplicate copies of the Schedule, may be obtained 
from the Kugineers, on paytnent of Four Guineas. 

The auccessful contractor shall pay the cost. of the 
eaarcenments 

Soaled Tenders, addressed to tho undersigned, and 
marked ' Tender for Works,” must be lodged with 
hun on or before Friday, the 26th day of Soptomber 
next 

The Committee do not bind themselves to accept 
the lowest or any of the Tenders 

ROBERT MORISON, 

Perth General Station, Nacretary. 

voth August, TR&d G77 


TO BUILDERS, CONTRACTORS, AND OTHERS. 

The Metropolitan iiéard of Worka will meet at the 
Ofhee of the Board, Spring Gardens, 8 W, on Friday, 
the Srd day of Octoher, PSS), at Twelve o'clock at 
noon precisely, and will then be prepared to open 


MYenders by Partics who may 


be willing to CONTRACT tor the RE: BUILDING 

of the SUPERSTRUCTURE and the STRENGTIIEN.- 
ING of HAMMERSMITHIT BRIDGE, and also for 
constructing a Temporary Timber Bridge for the 
accommodation of the trafic during the closing of the 
vermianent atracture Partivea desiroux to aubimit 
ontees may, upan the payment of £5, obtain a Copy 
of the Drawings, Speerication, Form of Tender, and 
other particulars on application to the Engincor of the 
Hoard, at the Omlec, Springs Gardenk, between the 
hourr of Nine aa and Four pean, (Or on Saturdays 
hetween the hours of Nine am and Two pm.) until 
Thursday, the 2nd day of October, 158i The Tenders, 
winely must be on the form snppled from this Office, 
and addiessed to the Clerk of the Bonrd, are to be 
delivered at the OMce before Four o'clock on the last 
mentioned day, and no Tonder will be received after 
that hour, The parties tendering muxt be in attend 
anee at the Board at Twelve o’olock on the day 
appointed for opening Tenders, and any Tendor which 
i« not fully fled up in every particular will be 
rejected 

The Board de not bind themaelyos to accept the 
lowest or any Tender, 

Jo WAKEFIELD, Clerh of the Board, 
Spring Gardena, SW , 20th August, [R84 G 728 


TO LRONMASTERS, BROKRERK AND OTHERS, 


MMhe Oakerthorpe Tron Works 


| FOR SALE BY TENDER. - These works com 
prise two blast furnaces, with hot air stoves, blowing 
engine, stean boilers, with the necessary aubstantially 
orected buildings, loco, khed, weigh houses and 
machines, sidings on the Main ‘Midtand Lina, cluven 
miles from Derby: never fuling mupply of water ; raw 
maternal and labour plentiful and cheap; the necessary 

thxed and loose plant are included = Owing to the 

| 








death of proprictor, the cntire works are FOR BALE, 
and Raving been lately thoroughly overhauled and put 
into good order, can be set to work quiakly if desired, 
A very low fyure will be accepted to close the eatate 
—F ull particulars and orders to view may be obtamed 
WHEATLEY KIKK, 
Vietorla Street, 

G 713 


upon application to Messrs 
PRICE and GOULTY, Queen 
London, F.C 


ry) 
be, 





APPOINTMENTS OPEN, 





» ad * 
Manager and Partner.—An 
. energetic businesa man with £600 required 
to manage and devetep a buxinesk connected with 
railways and steam power users; «ll necossary plant 








erected, expenses under £60 per abnina ; wa) aes 
under own contro) ; good opportunity for a pushing 
; Man —MANAGER, 117, Chancery Lane, WC, G@ 770 

















The Directors of the PRESTON GAS COMPANY are $e 
[Tenders for the Erection of a 


Sealed Tonders, endorsed “Tender for Gasholder,” 
and addressed to the Chairman of the Company, must 
be dolivered on or before Wednesday, the 10th 
Plans and Speolfications may be 
seen at the Office of the undorsigned en and after the 


G 671 
HENRY GREEN, 
Engineer. 


Menders (1) for the Supply of 


JAST IRON SOCKET PIPES for the purpose 
of supplying wator to Beaufort, and (2) for Hauling, 
The Tonders must 


The Board also invite Tenders (1) for the Supply of 
yurpore of supplying 


The Local Board are also prepared to receive Tenders 
fardware Socket Pipes for 


ho surveyor for 


Tenders to be sent into the undersigned on or before 


Q 743 


ee el Toners ae a 


ne es 


Civil Service Commission 
—PRELIMINARY EXAMINATION. 
ASSISTANT to Surveyors Ofiice of Works 
21-80), bth Beptember, Technical training and quali- 
cations necessary. 

The date specified is the ats at which a A aninpeldon 
can be received, They must be made on Forms to be 
obtained, with particulars, from the SECRETARY, 
Civil Service Commission, London, 8.W. G 656 


[tis intended to Ap oint 


ppoint 
PROFESSORS of METALLURGY an 





of ME- 
CHANICAL ENGINEERING tn tho Tochnical School 
in connection with FIRTH COLLEGE, Sheffield. The 
remuneration will depend on the qualifications | of the 
applicanta, but will in no case bo Jess than £800 per 
annum, together with a portion of the reapective class 
and labora ratory fees.—For further particulars apply to 
the REGISTRAR, to whom applications, stating ex- 
porionce and qualifications must be sent, with the 
names of at] three referees, before 20th September, 


1884. 
ENSOR DRURY, Registrar. 


Firth College, Shofficld. G 704 
A Chemist is Req uired at 
once in a large Workes in South Staffordshire 
to analyse tho Minerals, and the iran and steel pro- 
duced from them ; alao to carry out all the mechanical 
touting necessary. A knowlege of tho practical manu- 
facture and manipulation of ateol will be a great recom- 
mendation. Only such applications will be considered 
as give full particulars of experience, with references 
und salary expocted ; also earliest date that appolnt- 
nent could be entered upon —Apply to THE NEW 
BRITISH IRON CO., Corngreuves, noar sags rr 
Q 742 


arine Boiler Makers’ Under 


Foreman —An UNDER FOREMAN or ASSIS- 
TANT is WANTED in the Marine Boiler Department 
of Munara, MAUDBLAY, SONS, and Fixit, of London and 
East Greenwich = Applications must be addreseed to 
the undorsigaed, or to Messrs, Maupsiar, Sons, and 
Firup, Lambeth, and must state aye, past experience, 
and where luat employed, together with copies of any 
recent testimonials as to ability and character. Only 
mon of good practical knowledye of marine boiler wor 
need apply ; also some experionce of repair work will 
be oxpocted. If satisfactory on trial, Mosaru. M.S, & F. 
will defray al] ox penses of removal of family to London. 
—F. HUTCHINGS, Secretary Iron Tradex Employers’ 
Association, 17, Cooper Strect, Manchester. Q@ 707 


W anted,a thoroughly efficient 


DIRAUGHTSMAN, accustomed to Machine 

Tools and Millwright work. State age, experience 

and terms.—Apply to JAMES it, WALKER, Royal 
G7 


Exchange, Glasgow, Moke’, 
Kderths Vacant or 


| ists of 
_4 WANTED, Seo “ RNGINEERING REVIEW," 
weekly 1d. — kK. & F N SPON, 16, Charing Cross, 


London ; or of all News Ayents. 6262 


SITUATIONS WANTED. 


W anted, Re-engavement by 

a Mechanical Engineer; experienced in elec- 
trical work ; fair draughtsman , well versed in French, 
German, Italian, acquired abroad ; advertiser had for 
the last 4 years charge of workshops in an engineering 
collesges ; good references --Addreas, W.48., 3, Humber 
Terrace, Weatoombe Park, Blackheath, London. @741 


anted, Re-engagement by 


Good FITTER and ERECTOR; aye 80; 
apeaking fluently Gorman, French, and Italian, 
acquired abroad. Good references.—-Address, W. &., 
1h, Ashburnham Grove, Greenwich, Jondon. Q 747 

















W: anted, an Appointment as 


Masuper or Assistant Manayer to an 
Engineering Firm, with a view to future partner 
ig », by a Gentleman of exponionce.—Address, FRED, 

ROWN, @loucestor Villa, Malling, WwW (3 765, 


‘A Young Swiss, with a 

thorough theoretical huowledpe of technical 
machinery, who for over two \ears was enyjraed in 
turbine and mill building works, DESIRES an EN- 
GAGEMENT in England as Donigner, in view of 
improving his knowledye of English. Advertiser us 
thoroughly conversant vith French and German.— 
Address, A 880, care of Report Mogar, Zurich, 
Switzerland. G The 


AM odern ‘l'rained Mechanical 


Draughtsman, experienced in| Budgework, 
Locomotives, General Engineering and Surveying, Di- 
SIRES to CHANGE his present situation - Address to 
WH C., 17, Dartmeuth Street, Weatininster,8.W, @ om” 


[engineer , age 23, five years’ 

practical experionce in workshinin (heavy ata- 
tionary and marine), and eighteen months in drawing 
otfee, wellup in various calculations, DESIRES EN- 
QAGEMENT aa Draughtsman or other poat of trust, 
home orabroad ; apeaks French, Spanish, and German ; 


moderate ailary.—Addreas, W. P., 11, Vercy Strect, 
Hull oe ATS 
A Seotchman of nearly 
thirty yoars’ active cxaperience in ongineering 


and machinery, estimates and tenders, calonlations, 
correspondence, drawings, and designs, with thorough 
control over men, and absolutely reliable in every 
ix OPEN to ENGAGEMENT. —Addreas, W. T., 


Bchsar, 
at Mesgry, Bei & Co., Engineers, Tib Lance, Man- 
chester G 766 





oune Man who has Just had 


five coat experience in Engineer's shop, now 


y, 


SEEKS SITUATION in an Engineet’s Office Mas 
some knowledge of druwing — Address, P., Ottleer of 
LNG@INKERING,. G 766 





PARTNERSHIPS. 





Cw Engineer, 20 years’ pro- 

feasional Be) comiaierael experience, desires to 
JOIN a well-establixhed connection, or would take up 
bona fide business having remuncrative or cts. — 
Address, M.ILC.E,, 7, Little Queen Street, 8, G 626 


oo na te, 


[Auc. 29, 1884. 
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eee 


To Civil Engincers in in practic e, 
—The undersigned INVITE CONFIDENTIAL 
COMMUNICATIONS “ft from Firma, or (tentlemon of 
standing and repute, who arc open to ndinit qualified 


Partners, or to sell outright. 
WHEATLEY KIRK, PRICE and (iOULTY, 62 
Queen Vics Btrest, London, EF. 7 


eh 





WANTED, &c. 





W anted, good strong Second- 
hand BI, TTING MACHINE 12 in, stroke, 
—Price and particulars, togothor with Hinatration, to 
G 758, Offices of ENGINEERING, 865 and 36, Bedford 
Street, Strand, London, W.C. G 7658 


LA ee Pere eee eRe OE LTH 


anted,'T'wo Lever Punching 


MACHINES, second-hand, to punch up to 
ain. plates.—Addreas G 746, Officos of MNGIneERING, 
85 & 86, Bedford Stroct, Strand, Jandon, W.0. G 746 


Wanted to Purchase Covered 


CANAL BOATS, iron proforred, suitable for 
conveyance of tar and gas water,—Particulars of 
Mr. LEWIS T. WRIGHT, Gas Department, Nottingham. 

a | 764 


TTnused Railroad.—The Use 


of a LENGTH of ROAD (1 to 2 miles) RE. 
QUIRED for a short period.—.Apply to FELL AND 
lee 1, Queen Victoria Street, Mansion House, 
Oya ett ee + G 752 


[iilter Press: —Wanted, a 


Second-hand FILTER PRESS, with or ition 
steam or hand filling pump attached.— Ad dross, with 
price and full partioulars of size, LISLE & OO., New- 
castle-on-Tyne. C 758 


NINE ccring.” - Wanted, 


Throoe or Four C Pane of Jun. 11th, 1884.-— 
eee with price, Lb, O. R., Offices of ENGINERRING, 
86 & 36, Bedferd Btrect, ‘Strand, London, W.C, G 6} 


nnn Wanted, to Jixtend 


£1, 000 established Exinestlis Rusiners ; 


Reveral valuable Patents ; work refused , wanting facili. 
tivs; rare opportunity. — FIDELITY, 126, Kingsley 
Koad, Livorpool. G 751 


MW Engineers and Manufac- 


TURERS ae gentleman intending to go abroad 
carly next month, DESIRES CATALOGUES, Price 
Lists and Terms. Duplic utes required go that thoy may 
de deft wath fii at home —Address, G 769, Ontoes of 
ENGINEERING, 8o and v6, Bedford Street, Strand, 
London, W.. G 760 


Agents Wanted, to push First- 


clasa MACHINERY OLS commanding a large 
and successful sale, Liberal commission.—Add ress 
BOX 201, Post Office, Liverpool buss 


T ists of Machinery Wanted or 


1 
L on SALE See “ENGINEERING REVIEW," 
weekly Jd.—E & FF. ON. SPON, 16, Charing Croan, 

















a ee on 








London ; or of ull News Agents. 6202 
FOR SALE. 
Sale, One Pair of 


i Or 
Compound auntie Condensing 
MARINE ENGINES AND BOILER, 
130 HP. Nominal. 6200 
_ GILMOUR & GO. ,» Engineers, Glasgow, 


fo Sale, 8 HP. Otto Gas 


ENGINE , ar at improvemonts; equal to new, 
—GEORGE ADLAM & SONS, Bristol ain 


Jor Immediate Sale, a I irst- 


class 6 in, SCREW-CUTTING LATHE, all com- 
plete; suitan amatcur ; best matorials only. -—Addrens, 
Al, OMoes of ENUINERRINO, , Bedford Bt , Bt 8t , Strand. G G 702 


jor Sale, 9 in. Double Cylin- 


der PORTADI, EK ENGINE, by Clayton and 
Shuttleworth, in good condition ; ‘boing replaced by 
larger enyine.—Apply to STRACHAN & CO,, Frome 
Hall Millr, Stroud, ‘Wiouceatorshire. 528" 


]fer Sale, bemeg superseded by 


engines of higher power a ap of Wigh Prossure 
Condensing STEAM KNGINES. Oylindcrs, 26 In. 
diam., $ft. Oin. stroke, with cold water pump for 
fame.—Can he seen at work at the Manufactory of the 
LONDON PORTLAND CEMENT CO., Ltd., Northficot, 
Kent, to whom enquiries may be add rosaod. G bss 


Jforimmediate Sale a Bar vain, 


the LEASE of Workshops in central naaition in 
London, containing 2000 square feet of floor space, 
oftices, &c., with 6 HP. Portable Steam Engine, 
shafting, sundry fixtures, &c., &c, ; together with threc 
British, one American, one French, and one German 
Patent connected with oleotric lighting. Owner rotiring 
from business. Cuapltal opportunity and promines for 
eatablishing a London branch of a country business, 
or manufacturing business combined with eleatrle 
light station.—For further particulars apply, by letter, 
to Mosars. PATTIAON, WIGG, GURNEY AND Kina, Solici- 
tora, Mansion House Ghambors, K. C., or to WHEATLEY 
Kirk, Prick anp Govuuty, 62, Queen Victorlu Street, 
London, EC. G 680 


The Lowesmoor Enginecrin 
BRIDGE, ROOF and BOIL, Kh WORKS, 
Worcoster. 

The above, covering 6668 yarda, to be LET or SOLD. 
Large Contracts for Home and Coloniul Governments, 
done for past tan ycarr, 

20 HP. Engine. and Cornish Boiler and Plant, at 
valuation, includes complete Hydraulic, Rivetting, 
Punching, Planing, Dring, and Turning Machines. 
Cranes, , &0,—Midland and QGrest Weatern Lines 
into Works, and Canal communication.—Apply to 
FRANCIS BPOUNER, Honwick, Worcester. G O44 
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IALITIES. 





DREDGERS io dredge in front, 
im centre, or at sides. 
DREDGERS for abroad shipped 
in pieces, or made for steaming 
to any al of the world. 


DREDGERS for River Bar, Dock, 
Canal or Harbour. 
LAND DREDGERS or EXCA- 
VATORS, for Dock, Canal, or 
Radway Cutting. 






_~—-- 


DREDGING ericl 






a? wen i F 
* Poaate ae 
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COMBINED DREDGER & HOPPER. ll the Plant cov- 
tained in one Hull, on the most nuproved principle, designed 
to cut its own way, and fitted aE VOowing , Fire Engine, or pele 


Harbour uses 
fe i : 
acm PARTICULARS ON APPLICATION "0 


FLEMING & maou ; 


PAISLEY, N.B. ow 

















Mr. William Knowles’ Patent er ert 
Supplementary Governor, 


FOR SECURING AND MAINTAINING AUTOMATICALLY ALMOST PERFECT ACCURACY OF 
SPEED IN STEAM ENGINES UNDER VARYING LOADS AND STEAM PRESSURES. 


HICK, HARGREAVES & CO., Sole Makers and Licensees, 


SOHO IRONWOKBS, BOLTON. 


JOHN MARSHALL & SONS. 


GLASGOW LUBE WoOrRIKS, GLASGOW, 


MANUFACTURERS OF 


LAPWELDED IRON BOILER TUBES 








FOR MARINE, STATIONARY, AND LOCOMOTIVE BOILERS, &c. 


- WROUGHT IRON AND STEEL TUBES OF EVERY DESCRIPTION. 


STODLMWwW ROCK'S PATHN'D 


FEEDWATER PURIFYING APPARATUS 


APPLICABLE TO ALL KINDS OF STEAM BOILERS. 
Increasing their POWER, preventing INCRUSTATION, and thus efiecting 


Great Economy in Fuel. 


NO CHEMICALS USED. “NO EXPENSE IN WORKING. 
ENTIRELY SELF-ACTING. CANNOT GET OUT OF ORDER. 





FOR EFEULI. PARTICULARS, ADDEHEBSS : 


CONRAD KNAP, 11, Queen Victoria Street, 


LONDON, E.C. 
LICENSE TO MANUFACTURE GRANTED TO BOILER MAKERS. TERMS ON APPLICATION, 0087 


X11 


tre. 








oe 


IMPROVED 


Steam & Water Valves, 


FITTED WITH SEATINGS OF 














The 
Patent Seating can be renewed at will, without remoy- 

big the body of the valve or breaking the prpe joints 
While the price id only that of an ordinury jummetal 
valve, thes wall last very much longer j 


B. RHODES, 
240, BOW ROAD, LONDON, 


“+ Protene 
qaeared.” 


They hold perfect]) tight: under yraat proasure 


4364 


E. 





WESTON’S 
NEW 
“PATENT GEARED" 


PULLEY 
BLOCKS. |- 


The New “ Patent Gonred" Blocks 

are tantifactured with preat care, and 

Of the best motterials throuphout, nid 
Ave ML CVerL Renae 


98 HOISTING MACHINES. 
: With the “Patent Cwannty” Blocks 
A onnan can lift from 000 to 4,000 Ths , 


A being two oor three tones the difting 
power of the Dnect Diflerential Klocks 


——"*() — 


ti ILLUSTRATED PRICE LISTS FREE 


. UN APPLICATION TO TK hove 


SOLE MAKERS: 


iON CROWLEY & C0., Sheffield. 
‘ee eee, 


H. FORD SMITH, 
Seddon Street, Salford, MANCHESTER. 


FINISHED, PLAIN, & HMADED KEYS 
TAPER PINS. 


ead AOTIEIEY OH me - emer we ie 
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CARRIOR i RITCHIE 


Waverley Engineering: Works, 
son EDINBURGH. 







MAKEN OF 


Steam and Hand 


DERRICK CRANES, 


Wharf Cranes, Overhead 
Travellne Cranes tor Hand 
or Power, Portable Lomt 


ing Ligunes, &o | #260 poe: 





ENGINEERING. 
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» pune Low MB OS 


gc LUMBY, SON & WOOD, | 
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WROUGHT WELDED, 


ANT 


RIVETED 


STEAM BOILERS 


(Cross Tubes & Multitubular). 


ALHO 


WROUGHT WELDED AND RIVETED 
BOILERS 


FOR 


Hot Water Heating Apparatus. 
HOT WATER VALVES 
FIRE & BURGLAR PROOF SAFES. 


GOLD AND SILVER MEDALS, 
PARIS EXHIBITION, 1878. s09; 
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UHI Hen Mlustiated Price Lists on application. 


ASKHAM ‘BROS. & WILSON Ltd.. 


or LUCOP & COOK’S PATENT 


) CENTRIFUGAL 
PULVERISER, 


Kor reducing toan impalpable ma r 

oF to any requisite degree of hiieness, 

nll materials capable of being thus 
treated, 


Sop Mascvrvervnern: 






dager tt 


TA 


“Colours, Phosghates: Lime, 
Copper, Tin, Zinc, 


And other Ores, with Rapidity, Com 
pleteness, and Perfect Uattormity. 


The op's Guaranteed Machine for 
GOLD QUARTZ. 


tH 
iH 


“" "> THe ONLY EFFICIENT PULVERISINC 
MACHINE IN THE MARKET. 


SHEFFIB.D. 


BY HANSONS SPECIALIT 


Steam Pumps, Steam Engines, Steam Winches, 
Steam Dryers, Steam Traps, Steam Reducing 
Valves, Steam Purifying Apparatus for Boilers, 
Water Engines and Hoists for Warehouses. 


WIiiinTAM HANSON, 
QUEBEC Works, BRADFORD. 


LONDON OF FICH: 37, WALBROOE. 
(See Illustrated Advertisement August lath, page 71.) 
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—_ PUMPS 
PUMPING “ENGINES, 


For Docks, Circulating Purposes, 
Salvage Work, &c. 


The cheapext. and most Efficient Pump in the Market 
From Newest and most Improved Patterns. 





Spxcrauirikea: Centrifugal Pumps, Raking Machi- 
nery, Leather Dressing sfachinery, Hydraulic Presses 
and P umps, Hydraulic Cranes, Acoumulators, Hy- 
draulie Rivetters, Lifts of all kinds. 


DRYSDALE & C0., 


BON AOOORD ENGINE WORKS, 
GE.ASsSGow’. 4081 


Francis Marsden 


SLAVONIA STEEL WORKS, 
SHEFFIELD. 


ECONOMICAL SPECIALITE. 


PATENT MACHINE GROUND 
(Equal to Milled). 


BRIGHT STEEL, 


Hardened or soft, to Muished Dimensious or Engine 
nnd Machine parts, Picces and Plates, square, 
flat, or bevelled 


BRIGHT DISCS 


For Milling Cutters, Screw ing, Stamping, and Forging 
Dies 


MACHINE GROUND SHEAR BLADES 


AND KNIVES, 
For Wood, Paper, Cardboard, Metals, and Tobacco 
Cuttang Mac hinos. 

















ORDINARY AND SPECIAL TOOL STEELS. 


PATENT T ROLLED ROUND BARS. 
BESSEMER AND SIEMENS’ QUALITIES AND TEMPER. 


SHEAR, BLISTER AND SPRING STEEL. 103 


FILES, SAWS, EDCE AND ENGINEERS’ TOOLS. 


ARTESIAN BORED 








' Expeditiously and economi- 
cally fived. Dupe Wells easily 
deepened by this gyateta, and 
{surface contamination effee- 
‘ tually exeluded, 


DRIVEN TUBE WELLS 


For SMALL & LAnar Surpiigs,. 
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‘TRIAL BORINGS FOR FOUNDA- 
TION LEVELS, &e. 


BORINGS FOR HYDRAULIC LIFTS. 

BORING TOOLS, PUMPS, &c. 

REGISTERING = 
TURNSTILES 


HUPPLIBRD OR LENT ON TELICK, 
C. ISLER & CO., 
ARTESIAN WELL ENCINEERS, 
88, SOUTHWARK STREET, 

LONDON, S.E. ages 


_Auvs, 29 1884.) = 
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Lobomorivec 
PORTABLE RAILWAYS 


TRUCKS ANO WAGONS 


rey 


ORMEROD, GRIERSON & CO., 


St. George's Ironworks, Hulme, Manchester, 
Finve the largest assortment jo fhe trade of 
PATTERNS OF SPUR WHEELS, BEVEL WHEELS, AND 
MITRE WHEELS, WITH TEETH CUT BY MACHINERY. 


Also Fly Wheels, Driving Pulleya, and Drama can be 
KUpphed Bored and Turned if required 
Catalogues on applianstion Alao Manufacturers of Blast 
Kngines, Colliery and other deacmiptiona uf Stationary Raine 
and botlers, Mull Gearing Cranes, and Tirtahles & 


London Office: of, WESTMINSTER CHAMBERS 
VICTORIA STREET, 8 W 470 


IMPROVED AND ECONOMICAL APPLIGATION 
OF WATER POWER, 


LEFFEL'S IMPROVED PATENT 
AMERICA N 


Double Turbine Water-Wheel, 


TCs applicable to all beahte of tall 
Kivi The premtout nniounat et power 
With the Jowet cumatmption of water 


OVER 10,000 IN USE, 
Giving over 400,000 We 


bos. McKenzie & Sons, 


LEM Ebb, 
16, Holborn Viaduct, 
LONDON, EC ; 
DUBLIN and BELFASI!. 


——10 _ 


SOLE AGENTS FOR EUROPE 


FoR OLE 


JAMES LEFFEL & CO. 
GEORGE CROSSLEY, 


ALBION MACHINE WORKS, 
CLECKHEATON, YORKSHIRE. 


Maker of all Descriptions of 


WIRE MACHINERY. 


Also WROUGHT IRON PULLEYS, 








LONDON, E.C. 


London Office: 


DUNCAN BROS., 


32, Queen Victoria Street, 





With Single or Double Arms and Cast Tron Bosses 
(which for CHRAPNKAR, Liantness, and Srexnotn 
are AES ee ASH KI), ) Pric « List on Application. 4411 


“SMITH & JOHNSTON, 
ENGINEERS AND MILLWRIGHTS, 


“Stanley Street 
‘ Ironworks, 


AISLEY ROAD, 
a, Ulasgow 


MAR RRS 









iki Se as 


SMITH’S PATENT STEAMING MACHINE 


Do, do. CALICO DRYING do. 
Do. do. YARN do. do. 
To. do, SOAPING do 


Steam Engines of every description to drive one or 


wore of the above machines, titted with 
One, Two, or Three Cy luders, 


BPECIAL QUOTATIONS GIVEN, 


Also references to firma i England and Scotland where 


these Machines are working $3bb 











ROBERT HARVEY & COMPY. 
COLONIAL ENCINEERS, 


GLASGow, 


Makers of 











CORNISH, LANCASHIRE & VERTICAL BOILERS 


ENGINEERING, _ 





-ORANE? g PATENT OL 


For 


CYLINDERS anp VALVES. 


A» Supplied to H. M. Navy and the 
Principal Stenmeship Companies. 
Manufactured solely by 


P. MOIR CRANE & Co., 
BANK STRERT, MANCHESTER; 


4 James Street, Liverpool, and 121, Fen- 
church Street, Loudon, B.C, 


‘SG PATEW> 
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TRADE MARK, 
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+ SY 
“NDERS © 
PROVED to be the BEST OF, In the EVIDENCE 
hefore the COMMITTEL. nppomted by the LORDS 
COMMISSIONERS of the ADMIRALTY 

PRER from ACTD teases ao DP POSTP on the CON. 
eee PRESLEVES the BOTLLRS and SAVES 
PULL 

AN ok except those covered by Crane's Patart 
become acid in passim: throwush the diay hepre sare 
eviinders, and consequently Corpode be ork, leasing at 
the wate time De ports in the rternial pratt of tho 
machiners 

AGENTS—GEQO F&F  PHILUP, 18, Renfleld) Street 
Glasgow ,G A BUSHELL, Lombard Street, Quay side 
Newcastle-on-Ty ne, RK LARTON, Is, Commercial how 


| 

| oan 
a bith mine 
SHINGTON BUILDINGS, em 
23, BRUNSWICK STREET, LIVERPOOL. 


Tue DARLINGTON STEEL & IRON GO.. Lro 


BESSEMER STEEL RAILS from 10 to 84 Ibs, per yard. 


WA 


STEEL AND IRON FISH- -PLATES, eee —A® partion ata imitating PooMoim (rane & Con ae 
PATENT FLEXIBLE, CLIP, ANGLE, AND OTHER SECTIONS, | mmestemenritin mete a oth Chara  \he 
-—-—— ROLLED STEEL SLEEPERS, —— ERC ean Doha ae se ee un ane ne 
therrawi sea wit) they mined procend a AY ntl m eet Tbe 
STEEL TRAM RAILS, A SPECIALITY. Ceauen late ce thie ards 1" a wfall, Sones ad cag 
Ve Obtaried mt oateont the rapes pore ee ia itn t hae it 


STEEL ANGLES, TEES, CHANNELS, PRICE'S 
BULBS, and BARS of other SECTIONS, |THAMES AND MERSEY 
For Shipbuilding and Constructive purposes, LU BR CATI NG 0 | LS. 


Guaranteed, if required, to stand the Admuralty or Lloyds’ Tests. 
STHEL CASTINGS OF ALI DESCRIPTIONS. 


aff LONDON: 3, VICTORIA ST, WESTMINSTER ABBEY S.W. 
eS 


Moaaca: THOMSON & BROWNING, Agonts. 


MANCHESTER: 27, CORPORATION STREET. Page es 


Messrs. BARNINGHAM BROTHERS, Agents. aMtin Mark. 


SILVER MEDAL, MELBOURNE, 1881, 
TUBES and FITTINGS for Gas, Steam, and 





Water; Galvanined, Enamelled, and Hydraulic 
Tubes; Boiler Tubes and Fittings , Gasfitters’ 
Tools, Brass Cocks, Anti-Currodo Tubes and 


Fittings coated by Barff's Rustless Process. a 


JOHN SPENCER, ~ PRICE'S SPECIAL GAS ENGINE. OU, 


GLOBE TUBE WORKS, WEDNESBURY Strongly recommended be  Micssks, 
And 3, Queen Street Place, London, E C dD. 
ObuossL EY Bros, Lrp., Mancugere Ke 


“PRICE'S COMPOUND ENGINE OIL, 


For Marine Engines n and Locomoti es 













STEAM 
HAMMERS, 


Stipbuilders’ and Bodermakers) Tools 


(Late TD. Coon & Co.) 


PRICE'S SHERWOOD SPERM OL, 


For General M uchinory, 


PRICE'S CY LINDE R OILS. 


- PRICE'S BELMONT SPINDLE | OIL, 
PRICE'S RANGOON OU. 


As recommended by 
THE WARK OFFICK AUTHORITIES 
‘* For the preservation of SMatn AgMs and 


Park Grove Iron Works, 


SPECIALITY 
LATHES. 


SMITH & WILSHAW, 
HALIFAX, ENGLAND 


Makers of all kinds of 


Improved Self-Acting, Sliding, 
and Screw Cutting Lathes, 


Articles made of Metal from oxidation.” 





Price Lists on application to 
PRICE’S PATENT .ANDLE COY., LIMITED, 

BATTHRSEA, LONDON, BUT 
BROMBOROUGH POOL, LIVERPOOL 





Kor Foot or Power i260 J & Wl RE. Arehbutt, 201, 
. Westrninster Budye toad, barmibetiy near 
Adtlhoy os ‘The atte, 


~ JOHN BELLAMY, 


BYNG STREET, MILLWALL, LONDON, K., 


MANUFACTURER OF 


IN IRON OR STHEI, 
WROUGHT IRON AND STEEL BUOYS OF EVERY DESCRIPTION. 
Tar Stills, Steam Pans, Jacket Pars, Shoots, Hoppers, TANKS, CISTERNS, é&c. 
PATLNTER AND SOLE MAKER OF 


BELLAMY’S PATENT TUBULAR BOILER, 





Manufacturers of the Orianal Pattern GRAVATT 
DUMPS 


Revised lish of prices —hest dO-aneh tnamp Level 


Unaurpasaed for quick Steaming and Keonomy of Fuel, Also complete £10 108, ditto with Compass, ott Ls, 
BELLAMY’S PATENT HEATING BOILE R, W-anch ditto 2lz and #ie les.- THEODOLITE 
SPECIALLY ADAPTED FOLK HORTICU LIU LISTS az | equally low, aa 


ENGINEERING, __, Vue. 29, 1884. 


LR Gy |e 7” 


- on “BISSCHOP” | an -ARROL'S PATENT PORTABLE 


GAS ENGINE. |HYDRAULIC RIVETTING MACHINES, 


ing in Great Britain. <— 
1,700 Engines Working in Gr LAND AND MARINE 


J. EH. ANDREW & v0,, BOILERS, 













For ALL INFORMATION AND PRICKK APPLY TO 


SOLE AGENTS, 


W.F GILMER & CO. 








RT. 
- peapuenes {Wagon Under-Carriages, ENGINEERS, 
MOTOS London Oifice—123a, QUEEN VICTORIA STREET, E.C i nileeiin ie Coates 
ALLDAY'S ROOT'S GIRDERS, GAS-HOLDERS, Hamburg Chambers, Quayside, 


NEWCASTLE - ON - TYNE. 






Sruent BLow1iNna 


Lilla SHIPWORK, &c., &c. 
BLOWERS ——s f 
iE aoe mee /| ao 
- Je AE tn bi _ ie | 


All Sizes in Fans, from | 








| 
Mai . 
ieee t0) 1hO Fires, f 
Stock. in Stuck. ah _ 
| 
| _ oak Be 
+ ane ‘ne 
ie : 
ie Lae | ; $04 


























LARGE NUMBER IN USE AT HOME AND ABROAD, 


"i nel ‘eee. = i apne A ‘ —_—_— 
- = a 
oe iat IRON ‘PLANED 'gep eka rial TRACTION E ON EN (j | N ES 
| i 
LLDAY'S os 


ALLDAY 
ROOTS PRESSURE BLOWER SIZE N"+ 


OF THESE to MERE SUPCLICD WITH THE 150 N° nee LANTHS : 

bow: ANE IG 1 WAG) WAYS OCTORER JRA é VE] | G & G & POR ER 

THEE BEST BLOWER IN THE MARKET, -- ont AT BAVING IN FUEL AND POWER, | 
4334 








PRICES AND PARTICULAR6 ON APPLIGATION. 









Wm, ALLDAY, SONS & ih tap Birmingham, . See 
RANKIN & BLACKMORE, Engineers, sees WENT) 


Gk E BNOCK, 72, CANNON STREET, 


LONDON. 4347 


MAKERS oP ) foi Ne sim 
‘sent’ 2-CYLINDER DISCONNECTING COMPOUND ENGINES} dat @e 33 Oee 


4:CYLINDER DISCONNECTING TRIPLE-EXPANSION ENGINES, 
KOR PADDLE AND T'WIN-SCREW STBAMERS, 


The prneapaladyantaces sear d e thie oie ur . i rdinary 4 Cylinder Compound § o SEES ISO 
1h ul ( 


ia iacina WHITEHOUSE. & CO.’'S 





) aulage by Steam on Common Roads 
is 50°/,, cheaper than by horses. 


~~ wt = as a * 
- wb 





= 





















a g e e e 
1 ae. = |Self-Acting Adjustable Lubricator, 
3 mY | al A TIPTON HALL CHAIN WORKS, STAFFORDSHIRE. 
oS ig ol se Me = ie 
» iE i S A 2, ae ade Perfectly Clean in 
erie, Sau Mn fahhi i 'j p- ‘ cs ° 
Os iyi A ie - Clear Saving Z q working. 
n ati $ a le = area 
SB = rl of Wy | a 
oa oe hi ’ ; 
S = i ws AQ per cent. | | 4 ' | One Month’s free trial 
soe . iy hy anomie aN Gl 
7 } Ant oe ae allowed 
+7 Fe] ar Ap ALA Ye Oy te in i li ' 
Z Oe (anil ia, © Hl a |; 
; Bik ‘ es preee 
& ‘Ch fat © 2 | Oil, Tallow, or t 
a at j rr We | a ei dreas @, Sizks. 
_ LHL oe * | = 2 in, 2} in, 3 in, 3} in, 
a ed ee S — 
= va AL rome = 4 in. 
— BT @ 
=) = & | Cannot get out of = 
TA ia v2 order. Prices on Application. 
alte —- ee Self-acting, with two valves which are act to requisite feed hy means of lock-nut, to oa 
- Hie Hi, os © only necessuy lubricant to flow. It ceases working with the engine, and remains closed until 
see ne mh oF fe = the engine commences working again, thus effecting evory possible saving. 
ee een ee J. BS 8. OGG 13, Crutched Friars, E.C, 
FULL PARTICULARS AND PRICES ON APPLICATION. p220 Agents { MAN MANCHEST ale -¢C. J. BR OWN, 7 Exchange Arc ads. 212 
For Wuetration of 2 Cyhinder Poeddde Birgines. pee Hscisthkise of this day Fortnight, LIVE BLY HOLT & PODLINGTON. 24, Fenwick Street. 
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Fs IR INJECTORS |p nunson’s Par Parent STEEL TRUCKS 


LIGHTEST, STRONGEST, AND "MOST CAPACIOUS MADE, 


Patented ‘Baropes America, aid British South Africa, No, 2677, 1875; No. 60, 
No. 4383, PSSI. 


Beating Valves rendered ee With or Without “END” DOORS and 'SWIVELLING” UNDERCARRIAGE 


for Tipping at EITHER SIDE or END of Rails. 
THOUSANDS IN USE BOTH AT HOME AND ABROAD. 


Made to any size or puupe of rails, Over 100 Frucks turned out weekly, 

























LiIVBKYOOL CORPORATION Warkit WorKK, 
Dane SteKKt, Liverroon, Augnat 24th, S80 
Drak Sin,-— Referring to your letter of the 2rd instant, | bave mach pleasure in stating: 
that the two Air Injectors supphed for the Liverpool Pumping Stations have been in Ure 
about. two years, and that during that tame they have acted satistactoriy wod have maimtaied 
aAumform volume of airin the am vessela,— Yours truly, 





QEORGE Jf, DEAOON. 


WILLIAM TURNER, 


Lato OMMANNEY & 'TATHAM, ani 
SALEORD,MAN CHES TE F.. 


BEIGE PRESSURE MARINE! BOILDRS. 
Best and Cheapest Means of Preventing Unequal Expansion. 


“WEIR’S” PATENT HYDROKINETER, 


se WEIR 


y 49, "JAMAICA STREET, 
GLASGOW. 


MENZIES & BLAGBURN, King Strent, 
NRWOARTLER-ON-TrNnBe WM. REID & CO.,, 6, 











R. HUDSON, “GILDERSOME “FOUNDRY, NEAR LEEDS. 
Registered Poloee aphic Address: GILDERSOMRF, LEK DS, $550 
Telophons No. 14 in connection with the Leeds Exchange & Proncipal Hotols & places of Business iu the town, 





NEPTUNE FORGE, CHAIN, ANCHOR, ENGINE ano BOILER WORKS. 


JOSEPH WRIGHTAC® 
TIP TON oes 


SOLE MAKERS OF 


BERRYMAN’S IMPROVED PATENT UNIVERSAL EXPANDING TUBULAR 


ee HEATER 


—— 





New Lonpon strert, Lonpon, FG A & K. 
BROWN, Watsnieoo ROAD, LIVRRYOUL. i, 
HWOaGHKS & CoO. FULTON STRERT, DITTO 
W. 8. VON ESSEN, ENUINABKH, ITAMBURG, 







AGant ror RC ANDINAVIA & GurM any HR] 


oS oe ae " ie 
AD at of oh) is 
ot ' Su 
‘ Wy : : is 
ae ake 
“a i) s t * > a 
. f be OS , 
+a tp — eee 
of x ‘ ~*~ : 
as: it 
Pee Nee ge fe eS 
t 
Ct 
H 4" pee Somme me 
A H 


MANUPACTURERS 

















SAFETY VALVES gitar 
for Land and to the 
Marine orlerk VALVES ADMIRALTY, no WATER ML, OUTLET THE WELL KNOWN Wr aera al IG 
Thousands it tec, geeuig the eory neghest ratufachen. i gl sani ont ee we ~ 
xtract from “Enginccring.’ Tog rn BERRYMAN HEATER i ei om | f st eae 
Wr have, teowe have sud, hewed Gecouimbh reparteof the action of Menai Procter’ & Co ln os 5 inh seus \ fi Hal ; 
Valves, and we underdtand that they give good result both aa repre thor preuet clue lian. itiy IR. SCUM' : CHAMBER \. q ‘ 
Bh opower and prompt downy power when the prewure fallx arain, whilat they woe certainly very 7 AN D = ' 
Seen e eee SO Masi lois: oMonhenttulanielies token 
ane UK LP Rt elle t ¢ 
| ALEX, TURNBULL & CO., GLASGOW. INTERHEATER, 
AN47 

_ London Agents Messrs. WM. DOUGLAS & Co., 10, St. Mary Axo, E.C. ARE NOW FITTED WITH OUR NEW } 


Seer = 


SYPHON BOTTOM 


AND OTHER IMPROVEMENTS, 
SAVING 
rrom 5" to 50," or 

A: COALS, 
fm, BOILER POWER, 
MO" WATER & LABOUR 
OVER 1000 62120 


ee 2 Ye 


sagan EE ae 


JOSEP WRCKT EC TIPTON 


. 
ww 


te BERRYMAN FAT. ENT HEATER. 














Wiehe 


£ 


IVER PRS PITT On or LES BING WIRES FSS 
MIOINL TEL WITTE BUPOER OP beaks COWES CITTS 


LIME MOC FAI AG Gadd dhe MCT fe Te Tells 











; o SU/TABLE 
; FOR H/GH OR LOh ew evening 
CG R OC) PRESSURE Mo ORATENT BOTTOM 
V V/ | ‘ ANO COMPOUND 4 L. 
ENGINES. a ee 


SOLE MAKERS OF uch] SPECIAL BEST BEST J.W& COfnee trRED BRAND) 


PHOSPHOR -TIN,|- 7a RANE. CHAIN 


BY USING OUR PHOSPHOR.TIN, 
Phosphor-Bronze can be made Superior to 


any now in the Market, 
AT 80 PER CENT. LESS COST. 


Three ewt. of our tin will produce one ton of Phosphor-Bronze, 
thereby effecting a considerable saving in carriage, and enabling 


Manufacturers to use the same stock of Copper for all purposes. 
(See our Circular. ) 


oe eee ICHAIN CABLES 


LONGPORT, STAFFORDSHIRE. cin | THEY HAVE NEVER BEEN SURPASSED FORSTRENGTH, UNIFORMITY ov 
Agenta.—London : HAUGHTON & ©0., 110, Oannon Streot, E.O. DURABILITY, AND ARE MADE BY SPECIAL WORKMFN FROM /RON OF 
North of Europe: A. SINGTON & CO, St. Petor’s Square, Manchester. SPECIAL QUALITY, PREPARED EXPRESSLY FOR THIS .2hiFANY ONLY, 





DO 
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Te en PO ne ee a eee wee ee — —_ OO 
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ao betes Sa Sk OS ele Se Sa 
Sa 


Bo 1H alloy Jean dinproved brass, hard, durable, and atrony aa mild ateal, possonatng a beautiful 
xolden colour, when melted if produces sound castings of fine grain; it oan be 
forged hot and cold, and takes a very high polish, 
DELTA METAL 18 BEING LARGELY ISERD 
pre i ed be 2 OD sek ter zee 
a MACILINKRY 
“For SFI 
(SIEMENS PROCESS) i 
v i) ‘ pE! “Wncors, PLATES, SHEETS, RODS, WIRE 








KTU., APPLY: 
PATENTEE AND MANUFACTURKRER— 


150, HOPE STREET, GLASGOW,| D4" arom awOEe Blom. 


LONDON. H2bLS 











dale chisnaiidiebaita Sait THE WELDLESS STEEL TUBE COMPY.. 


Steel Rails, Plates, Angles, Beams, Bars, Hoops, ICKNIELD PORT ROAD, BIRMINGHAM 
Forgings, Steel Castings, Blooms, &c.  ™ WANUFACTUREENS OP 


BOILER TUBE 





rKLiakz WW. BEARD MOR SE, 
PARKHEAD IRON and STEEL FORGE and ROLLING MILLS, GLASGOW, 















CONTRACTORS TO THE ADMIRALTY AND FOREIGN AND COLONIAL GOVERNMENTS. — BOIber TUBE 
AND RACTOICIION a ge nee Se en Se ee 
STEEL PLATES, SHEETS AND BARS| = 
fala men's Process) and SWELLED : > ar ne ng Bn 
LRON SHEMTS, PLATES AND BARS | HYDRAULIC TUBE (PLAN) 
FOR SHIPS, BOTLERS, BRIDGES, é&c. alien ti mae TET TT 
Mbtp Bolter Mpectsal Batra Fine 
. rs 
oe ran I yak le : 
Buanps  ¢ :> CD Gy) es) sates 
Bes Mtiool Mtoe) Bicol PATENT WELDLESS STE EL TU! B ES 
| FOR COMBUSTION CHAMBERS, For Boilers, Hydraulic Presses, Ferrules, Boring Rods, Bushes, Shafting, 
Boiler End & Furnace Plates, Flanged & Welded. Special Steel for Anti-Collapse Rings & Welded Tubes, Couplings, Spindles, Collars, and other uses. 
IRON AND STEEL FORGINGS OF ANY DIMENSIONS FOR MARINE ENGINES AND OTHER PURPOSES. 
TRON AND SPTPEEEL CR oe STARTS Ok SPECTAL MANUFACTURE. 
aH AT S oyrmvetoot PAN LOR 4EDN i ANDY 
Tondon, Fy Queen view ne WwW, 1 MAR TIN 1. nalnie Maple ak ‘kk "NO 11 Wilh. ROMP 471h TRADH WELDLESS Mae 4810 
Neweustle-on Tye, Wo KEESEY | Antwerp apt, RYAN Pitas a 
Belfast, OF, Donegall Street. 0. HOSE BUTLUR | Rotterdam, W vs No.4) al vanderBURG&Co, ee _ 7 7 ; aes Rees peat es _ 











ATTWOODS..PATENT STEEL) 


ESTABLISHED 1862, 


DIAN NERS CLOSE'S STEEL C0., 


“"  WOLSINGHAM, vii DARLINGTON, 


MANUFACTURERS OF EVERY DESCRIPTION OF | a eee ei «. 
- y he a A ee a le a 


CAST STEEL FORGINGS AND CASTINGS, 


Piston Rods, Slide Rods, Motion Bars, Orank Shafts, Propeller Shafts, Axles, Wire Billets, 
_-Bpados and Shovels, Go » bo. HESS 





a a a 
x eee: 608 ee 
» ” ‘ ae . ~ 2. a - 

“uw i oo. me t ) 


- ee oe — — - —— 





Gold Medals Melbourne, 188); Paris, 1578. First-Class Medals Paris, 1855; London, 1862. 


SHELTON BAR IRON COMPANY 


STOKE-ON-TRENT, iw» 122, CANNON STREET, 0 
STAFFORDSHIRE ‘au _ LONDON, E.C. Vp 


1 ni uA i) 
: ai - i : 
HOLBOROW & C0., DupBrince IRON Works, STROU 


we ; i ASH 
lise PL R ‘ 


‘ e 
ah aes : 
a i a Hi : oo 
cut ne aoe AT Condensing & Non- Condensing Compound & Hi Pressure ee Engines, 


vii 


Py 


. " M “| Py | 7 ‘i 3 | 
ae 4 Hi = 
| A / Ml i hi :  courien RNG 


may , bi tutus a an HH : of 
x: Tur Coupled Engine 1s fitted with HOLBOROW &'Co.’s Invention of DistnuAarna VALvrs, enat 
B R AY N D = GRANVILLE & either half to work independently whould it be necessary through acoldent or repair, thus virtually mu 


™ two Engines, 
Tux Tandom Engine is desymned so that pistons can be withdrawn altogether for repairs by sit 


THE oe ECONOMIC : WATER TUYERE. removing covers; it hax no more working Jomts than ordinary engine, occupies no more space, nor req! 


Ine: + GAapensive foundations, 
Noszlee can tw taken off at letter Ao by elmply wnecrewing ° bolta at back, and new oles A vacuum of 14 }ba. below atmosphere is readily maintained by new Sinaum-Actinu AIR-PUMP 
Hxed tur/VEininites, without Temes tn, tanks 0 their ‘onuections, ConpENsei ; while consumption of fucl, as proved by exhaustive trial, docs not excecd 2 Ibs, por 
Vrhees aud full parti: ulara on aie “tivny to 
per hour, and piping is above floor. 


R. R. NEWLOVE & €0., THEIR SIMPLICITY ENABLES VERY LOW PRICES TO BE QUOTED. 
ENGINEERS, NOTTINGHAM. | ccry eee ceptionatty went teautte re dere ere evar 1876, May 17the 87 mud Duly Beh 
RESPONSIBLE AGENTS WANTED. 4168 STEAM USERS, PLEASE SI SEND FOR PRICE LISTS. 4 
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TANDEM RNGINE, 
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Ae RERUN ETRE orn nem ne eee eter ne ney nan a ae 


KST ABLISH ED 1840. 


LINOLEUM: SS MACHINERY. 


L FACTORI STAINES, ADDLESTONE. 
tae clea wits P ANT | Cie. Fr, du Linoleum, Paris, Bremen, &c. 





THE THAMES BANK IRON COMPANY, 


UPPER GROUND STREET, LONDON, S.E. 


HOT WATER BOILERS, 


PIPES AND CONNECTIONS 
IRON PIPES, &c., for Gas and Water Works. 
HOT-AIR APPARATUS ERECTED COMPLETE. 
THE LARGEST AND MOST COMPLETE STOCK IN THE TRADE. 


Catalogue Gratis. Illustrated Price Book, Thirteenth Edition, Price 7s. 
















T, & W. SUMMERS, late SAVORY & SON, 


SOLE AND ORIGINAL MAKERS, 
GLOUCESTER, ENGLAND. Bibi 


HENRY POOLEY & SON. 


RIT ez EI ees 


INTRRNATIONAL AUHICULTUICAL 
EXHIBITIONS RHOWK 4294 
London - + - 1Bh) 
London + © > 1RA2 ged 
Parts (Class 83) JHd7 
Paris (Class 63) 1807 
- R71 


Manchester and 


iy Manchester and 
Liverpool (2 1) He 
Ayraliive - [AT 
high Ladi ud Ba 
erety (2) 1R7 th 


Sri, AE ENGINES FRE ENGINES 


WILLIAM ROSE & CO. 


Deansgate & Gr osvenor Avenue, Manchestor, 
NEPACTUR EH OF 
FIRE ESCAPES, HOSE, &c. 
Every dewe ription of kare bk atiny uintuihiy Ay hanecs 
~ “Vaucher’s” Patont oo: aK RUppled us to all 
lending Fire Bride d1Hu 


mtn - ~~ JH71 
Moncow (Gold) - JR7Y 
Mouncow (Kitver) 1472 
London (Anni ) 1K78 
riussaln (Ailver) 1X76 
Brussel (Hains ) TH76 
Mydaay - > 87h 
Mellourne 





q(hGd oe Sty) 1sMd Ditto dite NM. 
Mancheaten (ald) Hoey Prom Bi leaititts sushustry: 1875 Mining Tnatit ute of Cornwall (Milver) 1RR1, 
Yorkshire Pine Art and buduatiial Kxbibitton,-  - 1467p. Nv Coast Martius Kugtnoering, &e (Kilver) THK 


PATENTEES AND SOLE MAKERS OF 


POOLEYS WEIGHING MACHINES 


For all Commercial’ Manufacturing, Atnllwity, and Mining Uses. Adapted to the Standards of all Nations. 


Works : ALBION FOUNDRY, LIVERPOOL. 


Floot Street, Lowpon, ELC, 
Postern, and High Level Bridgo, NEWCABTLR-ON-TYNE. 
Comme roll Street, NEWPORT, MUN, eee 





. WILSON & CO, 


VAUXHALL IRONWORKS, LONDON, 8.W., 





Fennell Street, MANCHESTER. 
Siddals Road, Drruy 
Albion W orks, McAlpine Street, GLasGow Bad 


W. BOAZ'S rir BOILER, TUBE CLEANER 








| HIK KURAPER (a aaknowlodpead by all me londin, 
Kiglieote te ee bas dusable an ee 1 Be rapoae 
bee ever been brush bature thet table 
Ireondes han oleae ate fe grate dtp meet oriee 
FPRIC ! btel 
Myte Quy yu Shim Ua sth Ste Span Wa daa abe 
3-26 4d. 46 he 586 Ge COO Te unl 


WORKS :- 29, WEST INDIA DOCK ROAD, 
LIMEHOUSE, LONDON, E. 


FRANCIS “BERRY & SONS. 


ea SOWERBY BRIDGE, 
‘gi ENGLAND, 


ge) a 
Vv lronfounders, 
Engineers, 


Vi A} : 
bistanseereee | et ak pe 


PLATE BENDING MACHINE. * Machine Too Makers 


CHARLES WINN & CO. 


General Metal Workers & Engineers, 
BIRMINGHAM. 


Hound Offices and Works, 
GRANVILLE STREET. 


MANT PACTUMRRA OP 


The VAUXHALL” Donkey Pumps, The ‘EXCELSIOR’ 
Direct-Acting Pumps, 


HIGH-PRESSURE SCREW ENGINES, COMPOUND SCREW 
ENGINES, Patent SURFACE CONDENSING ENGINES, 


PATENT PADDLE ENGINES, HOISTING MACHINERY 
4212 
ILLUSTRA TED PRICK LISTS ON APPLICA TION, 

















"Os 










F.& J. BUTTERFIELD & C0., 


Hingineers and 
Machine Tool Makers, 4 












Bh Midland Works, 


i KEIGHLEY, 


! at YORKSHIRE. 
my nll WANN : Mais " 


2 Me i ’ Mi : ly 1 
| sg = fag Spécial Machinery for 
Le ph ctr re MARINE 


\ 











AND 


i LOCOMOTIVE 
SY ENGINEERS. 


We recommend the above Muchine 
as one of the best of our patterns for 
Re ordinary work ino sna) shop, com 
een Dining as it does pioat rigidity and 
yee strenpth wathow substantial base plate, 
having oa dare planed surface whieh 
ensures the work bene drilled perteethy 
tine and square. 








> Binches hich 


be h r ft 


‘+, ane! 4. 


It in fitted wath the most approved 
form oof stationary hand-wheel feed, 
having steel screw which works apainst 
hardened steel centre, thus reduc: 
friction and wear to a minimun, 

Fly wheel has turned rim and wooden 
handle, and as best mucterial and eon 
struction io used throughout, the above 
No. 1017. Nee be found w really first-class little 
OO, 





Price, complete with 6 drills up to Fin 
for use ten work 10 1n. or lows 5, £4 10 


Tf fitted with 71n fast and loore poileyks 
for steam power evtra 0 15 
eo If fitted with Winn'e aitomnatie 
ae aie fred motion 1 6&6 


IP Sitred with improved parallel s lee 1 0 


ee eo 


AIL Tall 
ue “tlh ee 


z 7 Fil it 


OVAL HOLE CUTTING “AND BORING MACHINE. 


A?16 
London Office and Pattern Roome: 


41, HOLBORN VIADUCT, E.C. 
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eae eS ae a arene, + met er 


The PATENT ANHYDROUS LEATHER Co., Portsmouth. th.IOH HARLES FRA FR ANCIS | SON & Co. 


(! ae sit ae .M. 8Short Out Strap Butta CEMENT MANUFACTURERS, 
ane trebPing (at WEST MEDINA MILLS, NEWPORT, ISLE OF WIGHT. 


SOLE PATEN TEES Home and Export. 
Offices :+--17, Gracechurch St., London, (KMstablished upwards of 60 years, 


AND 









MAAC ACECRKNN OF = WATERPROOF PUMP Portland Cement according to the Board of Works Test, 
>| oe : “ BUTTS, &C. And oxtensively used un the count ae un Me Hpithoad Forte and other large undertaldugs, both for the 
ANHYDROUS LEATHER - aes . ae : Home and neatly every Foreign Geovorr 
i ri ges x a F 4 edina (or. Improved Roman) Cement, 
ae ea oi eae N.B- AML Wuterproot Tarticularly adlapeteal for bby clraulis Puer gir oe potictlearty where qutck wetting ta required, auch as 
COTTON BELTING. : Tae ry ia Kr " Goods ore stamped with the Brewkwate at Alderney aud the iy tts ot . ree ur, Where piany thousand tons have heen used 
LEATHER HOSE, ! <i = me : Pour Reyidtered — Trade 


Corn THOMPSON BROTHERS, 20, Winthrop Street, 
Hervant: CLOTWORTHY pat $4, 36, and 42, Tomb Street, 


Duspm: Ao J ALDRICH, £5, Talbot Place 
Mark, without which ( 


Perfectly Waterproof. 


HONE ATE YeENUINE, 





1 fee. ia J ; AGENTS ScuTLAND ! CURRIE & CO.,, We Mington Strovt, Glasgow. 
A Hea Choy ai He ~ at a rile hal REN NECTED TUG: Is Modal ig fot, 185] PO ¥, v ve aortas Sutton si 
tr tye tt . Ly ona Rl an vas : - ronye Modis dagpediada, , . 
woth, and) fo transit Fe as " : an Pres and Testimonials | cati Medal, Haste, 1N8y Paris; WF GH ARDS, b, a Suntenil 
ee Te Jy . ghee BO7n Wight Award’ Paria ler Borpeavx J. L, BOYSON, 37, Rue saint-Hemai. — 4000__ 
u er ne SSS Ss 
Lake SaAWBIHON This Belting watat work at the Roval Aquarium, trangnitting up to 130 HP 4 fi H E S TA R R U B B E R Cc O Mi Pp A N Y; 
at, ete th: WARRIHOUBEN * STORRS } Miu : Telephone No, 157." 
: 10604 10s, Itende Stree ‘ut, 102, West hte ye nt Lane, TRENTON, N. AB Tae 


NEW YORK ; Telegraphic Address 
167 & 100, Franklin St, 


BOSTON, 


GLASGOW U.S.A. 
“STAR,” GLASGOW, 


-_-- 


| st : 


\\ QR PER ARTES 
A\ SAS is 






THE OLDEST AND LARGEST MANUFACTURERS IN THE UNITED STATES, 


MEG TOUNTIMATE THAT THEY HAVE OPINED AN EBTABLISU MBS 1A‘ 
231, WHST REGINT S'THAE.T, 


ad Headquarters for Birrope and the Contunent, where there willbe always a Stockh of Goods suitable for the 
ditferent trades We beg to call your attention to tha Pree Last, whie howill be forwarded on applenation, and 
should vou do us the favour of companng oun Prices aud quality of Goods with other Companies, we are 
thoroughly confident that, by ycivimg ust sthall Ssanple Order, vou will be convinced of the att KPANDING OF 
THE RTA RUBBER Cowie ay, of Whiell our guarantee i Price List speaks for ibe dt We would call your special 
attention te the Meciuls whit howe obtamed at the last Melbourne Kabthition for the superior qualities of our 


» 


Cy AKkGOW, PSs Petting and Howe DVI 


LE GRAND & SUTCLIFF, 
ARTESIAN WELL ENGINEERS, 
100, BUNHILL ROW, LONDON. 


“Abyssinian” Tube Wells. 
REGISTERING TURNSTILES. 
- THE TUBULAR PILE, « 
CASTINGS IN BRASS, URRTL AND PHOSPHOR BRONZE, BOF Gee eg ee 


EE a 
Mill yr asses, Railway Wagon Brasses, &c. 10397 Received PRIZE MEDAL at the Bmoke Abatement Exhibition, Bouth Kenuington, London. 


ALBION METAL WORKS, WOODCOCK STREET, BIRMINGHAM. PROCTOR'S 


‘nike fF IMPROVED PORTABLE HOISTING ENGINES.) Patent Mechanical \toker 


TESTIMONIAL. 
Por Amite Dock Cosmpasy, Dasiiip, Divece Seto, Port Abin vpn, Over 1000 Boilers or 2000 Furnaces 
- Ola September, DSS! have beon supplied with these 
Dean Sin, Thaveqaueh plonanre a cortity ine that the Gorse No od Maebyle's 
Hoidting Ded wlichomy Cotmpany bout tromt yOu some PE ago abe pone Stokers. 
Over 200 Machines now working on 
the Continent. 


vee PT 


Tr BOLTON. IRON : Sorrel. 


' a ~-+ BOLTON. LANCASHIRE - 


-- = PRI 
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JOHN & JOSEPH HUGHES, 


(Estab. 1830), Dealers in Metals and Manufacturers of 


a ASST’ RRISS) p SSE 


< a hy ae } . i ae i a dis a 7 Vi EZ ce R 
a il " 3 lal ne fi zine mi i) 









every matisinetion | They ate eral Wothed, and don date amount of work ata 
not cont Pecan confidently recommend: therm for Wace punt pores 
Pann, vous tarthtadly, POON EIOCK, Seeretary 


To WM Minin, bay Port Adelaide Doek Cotipaoy, Linited SRR 
ww. MM. MELVILLE, The Simplest, Cheapest, and 
ENGINEER AND TRONFOUNDER, anoe most Efficient in the Market. 





SINCLAIRTOWN FOUNDRY, KIRKCALDY. 


WM. FOSTER AND CO., 


Will guarantee to produce more 
Steam with less Coal than can 
be done by hand firing. 


No drilling of the Boiler to fix 
jae aapant anaes i : a i Rear. it, the bolts that hold the ordi- 
tes = ees! «© nary front are used to fix the 


WELLINGTON FOUNDRY, LINCOLN. | fa Stoker. 


J. PROCTOR. PATENTEE & MAKER, 
ae ‘gael ENGINES, ’}HAMMERTION IRON WORKS, BURNLEY, LANCASHIRE. ««« 


iaary HORIZONTAL & VERTICAL ee ee 


ai FIXED ENGINES|IMPROVED ~ DUDGEON ” EXPANDERS. 


EVERY TOOL ee net 



















Bollers of All Kinds. 


THRASHING MACHINES, | PRICES MP ce, Al 
,CORN MILLS, | GREATLY Ces cue |e ae sg) SIZES IN 
SAW BENCHES, &, |REDUCED oe STOCK. 


ere Se 








SECOND : HAND ENGINES. These Tools contain min improvements ond ue @® much greater RAnAD 
f oxpunsion than any 


Ze IS, orsooumaranmoue TT AMES GIBB & CO., 23, St. Mary Axe, LONDON, E.C. 


AUG. : 29, 1884.) 0 CCCCCENNGINEE GI NEERI RING. WWW. Se XIX 


ae 











ae iy eee 





56, 67 & 84, TANNERS & MANUFAC TURE RS OF 


casahslace HIGH STREET, 17 WATHER MACHINE BANDS. HOSE PIPES. 
Bt. Paul's Works, WATERPROOF PUMP LEATHER, 


AND ALL LEATHER ARTICLES FOR ENGINEERS’ USE. 
LONDON LONG LANE, SOUTHWARK, LONDON. BOG 








Fe arenas 


GLOVE AND GAITER 
Leather Dressers, 





LERo;s 
IMPROVED PATENT NON-CONDUCTING COMPOSITION 


For COATING ROTLERS, STEAM PIPES, and other Steam 
Hoated Surfaces To prevent the radiation of heat, save fuel, 
increase the power of steam, and ae the atokvhole and 
engine-room cool IT WILL AT ONCE SHOW A LEAN, | 1 ) 

IT CANNOT CATCH OR COMMUNICATE FIRE | Used by Combs Tannery Stowmarket. 
JI.M. Governmont in the Dock Yards, &e , &e Three Boilers 



















12 Firat: Class au iiedals 
AWARDED. 


rae pe Pie ' 
covered with this compomtion, will du the work of four not Reece iN MED AP psen OU 


covered. May be seon where it has been in uae for twelve 


7 ‘ if 5 Wear - ree -—- “Sha he ae Nin set Ne a And fiftewn yours Katiniates given, 4738 TUCK’ S PATENT PACKING 
Sere Fa ata a or Steam Engines, Ludia-Rubbor Valvea, &e 
FRED" ‘M. MEAD & CO0.’S pe DENY oe 


TRADK MARK TUCK & CO., LIMITED, 














PATENT “BAGLE” Gray S8t., near Philpot St., Commercial Road, LONDON, E. 5 ais a Bee ee 
Griflith Street, Lower PEER pnenenerst and South Shore Road, Gateshead-on-Tyne. pee pS ad carrie eott ne 
STEAM PACKING, |——— fy eee ee 
a zt - Nautvew  (vuntaitoed vgvhulit, 
a 2 , L's hoot) India Mubher | Hrtle: 

Belf-Lubricating, durable, and of low price, for Loce- Wy 3 JC Mowe, Tal: mug, Raul ing, ke 

motives, Steam Hammers, Mining Pumps, &c - PEM E_EIE*E] LL.D ss A 
we, ‘ontrac bbe to the 
Admiralty 





rte ae RON 
LONDON: 116, CANNON St EC Livernroon: 42, CHaPpe. 
St CARDIFF : 108, Rute Docks, WoRKK! LAMBETH 


BELDAM’S 


Office : 65, Watling Street, an FOSSIL ME; AL COMPOSITION 


Works : KENNINGTON Roan, Lonpon, 
AND AT PHILADELPHIA, U.S.A. 8830 (NON-CONDUCTING MATERIAL) 


EMERY AND FOR COVERING BOILERS & STEAM PIPES. 





Brought out ui IS70 , used already by many thousnnds of ateam: asers allover the world 







Xvade-many TWO MEDALS AT AMSTERDAM EXTEEEITION According te teats niecte hy Mad ‘ATLN 
E Vi E R Y C L O T a Kh. Clark, the cumment testinj: enpauneer, one owt of Fors) Meal Corporation applied te PATINT 
tured by ae ‘SS Blew Pipes which are exposed to the weuther, and working day and taght all the year ' 
Manufactured by round, will save 15 to 20 tens Of best Welsh Sten Coal taxed an large quantities by Metallic 
ACTON & BORMAN B. M's Govermnent im the Dockvards, &e , after RECENT trial in competition with all 
. other Coverings used hithurto. See Report of Trial in pine ob sopt ist, 
IS UNSURPASSABLK. Boso ENGINE 


21, LIME STREET, LONDON, E.C. nd 
72. 8HOB LANH, LONDON. A. HAACKE & C0. 7) heck nr ROAD, LIVERPOOL. 
Sone AGENTH’ For South Wales and Monmouth: W Wo CULLEN, 9%, Giordon Roud, Roath, Carditf 
WI LLIAM WI LSON For Scotland: GEORGE BLALK, 35, Queen Street, Glasgow. a 
a]. : ee 
BOILHR MAKER, 
LILYBANK BOILER WORKS, GLASGOW, r : 

(EATARLIANKD 14b2,) KE ENAN’S QEGis TERE) 7 For covering Steam and 

Haviag romodelled his Works and erected newert and A Liquor Boilers, Steam Ooppers 
C 


most approved machinery, manufactures ever) ot: Ion Pipes 
a of 
IRON AND STEEL BOILERS 





PACKING 


In the pUBT, and 
IKnppleable for 
very leoeanine 
and Hydrauhe 
Pressures 


BELDAM PACKING & RUBBER 00,, 


77, Gracechurch 8t., London, E.C, 4.1% 


PETER M®°INTOSH AND SONS, 


120b, Stockwell Street. Glasgow. 


(fen vinistino ds! 
TANNERS AND CURRIERS. 


Manufacturers of Loatuer Klrap 


he Va | 1 K . 
‘atige Dbatta Pty din Tanti en, 
Dera WMropew debra ft Veet Nin 
Aypuot Hide a, at! ae. Laathoad 
for Mes hig PUT ponea, At 
ae paid on bere Gtders 


NON-CONDUCTING 


SSeS UN ED, ever He 
¥ me —* pple port 
| \ | | EW KEEN, AN, wal rd octane re ay eagheuua 
. 2 izes Tiewa ue a : u 


eset SOLE MANUFACTURER, 
HICH SPEED AUTOMATICALLY-GOVERNED ENCINES| ARMAGH WORKS, TREDEGAR ROAD, NORTH BOW, LONDON, E. °°” 


From 4 to 250-Horse Power. 

















It provoenty the radiation of 
heat and condensation of steam 
and affocts a large saving in fue 
MARK and labour. Tesi Wie onl y Com- 
joxition not mifected by the 
Veather or Wot, and is the 
only ettective non-conductor, 
It adherea to vessels of every 
sen ie and in every position, 
without any external castings, 









of the Highest Class and for any required preasurc 
Apecyicatwns, aaa and Uvatrations af Bollera nerntahed 
( 


MN applecation Stitt a. 
Lunpor Hee ieaetasa ® HENKY COLIMY, Manaston Hous TRADE 
Chahobors, 11, Queon Victoria Hti vel, ' 


For Samples, References, & further 
Partwulars, apply to 











Caner & Curricy, 


SOWURBY BRIDGE, 
ENGLAND, AbUo 
Mauifs turer ot IMPROVED 














For prices and particulurs, apply to 


RSNA COLE, Munson Hout Chambers, BINNEY & SON, 


JOHN BEATSON & SON, CATHERINE STREET, deed ROAD, LONDON, E.C. 


ais 





width oo Fide 
Portable brwgiaea 
Ringla Worse Lhite 





40e, ST. MARY'S GATE, DERBY. BRANOR DEPOTS — sen SENG oe 
5 ‘i 50, West Howard Street, ENGINE PACKING. ee ee a 
re ¥ GLASGOW. Paylieh wien Cut Strip pate 
ENGINE OILS. yet ye Pere an Mom. Orders there EO, re 
63, Broad Streat, COTTO W rst rm ue Pane race 
BIRMINGHAM. N WASTE. Hower 





22, Wollington Street, 


TRON and ATEEL RAILS, of all sections, from 10 Ibe, to 86 Ihe. LEEDS 


COTTON BELTING. IMPROVED HAND. ‘VORKING TAPS 





Q— 
wie Fn ct" Mula Gey Spite sd Peat OITy DEPOT ENAMELLED GAUGE | JQHN H, W | DDOWSON, 
and Crossings mn whon raquired : £ 
Htoal Rats Ropes, Tocomativn Kngines, &c., &o 62, Quoon Victoria Street, GLASSES. (16 yeara Manager at Sir Joseph 
wits, ae fee ae ut a kinds. Pig Iron ota ie LONDON, E.C. : ere Ww oe Va and Co.) 
asia eee: eee ee ee Prices on ses pea Shinpiie: orders prompt y attended to. 1800 forking: and Backing. Tape, ke ta Wintwere 


Standard Threads and Sizes, 


Britanuia Works, Ordsall Lane, Salford, 


FM BJONN OAKEY & SONS ee 





INA EEF pda 


EDWARD MERCER ,| GENUINE EMERY, HIGHEST AWARD —_ ~~ _ 
e SIOLLINWOOD, MANCHESTER, EMERY CLOTH, Philadelphia, 1076.| ate 
BRIGHT SHAPED HEXAGON NUTS Wellington Mills, GLASS PAPER, a 


AS SUPPLIKD TO THE GOVERNMENT, 


Which for high quality, finish, and lowness of price, 
Bre Whe allo. Cuaranteed accurate to Whitworth’s LONDON, 8.5, B LAC K |_EAD &C. 
Otandard, Prices and samples on application. 4146 J 








Evory dogeription of pale ona CHAIN to amt 
ORDSALL PATENT CHAIN WORKS, MANCHESTER, 


ENGINEERING. 


ANB SANITARY ENGINE ENGINEERING WORKS 
DOULTON & CO., 


ALBERT EMBANKMENT, LAMBETH, LONDON, S.E. 


The attention of LNGINERRS and VRCHITECTS t¢ specially drawn to 


DOULTON’S PATENT 


| AUTOMATIC FLUSHING SYPHONS 


INVALUABLE FOR KEEPING DRAINS AND SEWERS FREE 
ap ae FROM OBSTRUCTION. 


NOTICE. - The Svphon will work with muy depth of water an 
tank net than T?oinedes This in most important 
aeboantape Where Che drains are near thie surface 
HIGHEST AWARD, DIPLOMA OF HONOUR WITH ACCLAMA- 
TION, AMSTERDAM, 1883, FOR FITTED SANITARY 
APPLIANCES, 


“ Contractors for Sanitary Fittings at Great 
” International Fisheries Exhibition, 1883. 


slob hvu. “ 










No. 105, 


: 
170 wes 


tito 
ve 


~~ + n 
‘ Lary 





Jor further partwulara op Appliance see List 
, Oy : Na, ves, prost free oat coppice ttion, 
4 a . : ) a 
Ne oe abn So SHOW ROOMS for these and other 


apphances in actio. caf! 


ALBERT EMBANEMENT, S.E. 





REDVUCEDYD LPYHRIOCZS OF TEE 


ALLEN PATENT GOVERNOR] 


++ FOR STEAM ENGINES. 


ais 
ne 0O0-—— 


HIS GOVERSOR developes the Utmosr Power, gives 





Uniroraity of Sprep under varying loads, and 
EcCOoNOMIBER FUEI,. 
HOLE PROPRIPTORS 
% WHITLEY PARTNERS, 
RAILWAY WORKS, Akt 


oe 


THE LOWCA ENGINEERING COMPANY, LIMITED, 


(Late FLETCHER, JENNINGS & CO.) 
ENGINIEICRS & BOLLIER MATIERS, 


LOWCA ENGINE WORKS, WHITEHAVEN, 


-—— MAKERS OF --— 


LOCOMOTIVE TANK ENGINES 


Of all Sizes and Gaugos, from 18 inches. 


WINDING & HAULING ENGINES, PUMPING ENCINES, 


ROLLING MILL AND STATIONARY ENGINES OF ALL KINDS, 
RLOWING BANGIN HS, 
VENTILATING FANS, COAL ORUSHING MACHINES, SCREENS, 


22-4, HUNST, wy ROAT), LEEDS. 





AIR COMPRESSORS, 


ELEVATORS, HEAD PULLEYS, AND ALL KINDS OF COLLIERY PLANT, 
3°" EA. RBROirL.ERs IW IRON & SWESEII IK. 
Telegraphte Address: “Lowen, Whitehaven. OS 





HARTLEY & SUGDEN, Lone, 


ATLAS WORKS, 


HALIFAX, 


MAKERS OF 


Vertical Multitubular 


STEAM BOILERS 


ALB 


ORDINARY VERTICAL BOILERS, 


HOT WATER BOILERS 


(WELDED AND RIVETTED), 


HOT WATER VALVES, 
SLOW COMBUSTION STOVES. 


HIGHEST AWARDS AT ALL THE PRINCIPAL EXHIBITIONS. 























a yh 
atest il Hi \ if , 
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‘od —- 
Geena 


ie 
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Priced Ulystrated Catalogues free on application. 4048 


([Auc. eon8 1884. 


“STANDARD” STEAM BOILING NOZZLE 


HEATING OR BOILING BY STEAM. 


The objectionable noise when boiling by steam is entirely done 
away with, and the liquor Heated 
or Boiled Ov ICKLY, ECONOMI- 

CALL y ,and SIL, iE NTLY. . 
} ee ] 1A 2 8 Aan pipe ~ { i 
50/- 60/- 65:- 100-- 130:- 175/- 260 - ~ 


NUMEROUK TRSTIMONIALS. 









anol 


PICKING, HOPKINS & CO. 


BOW, LONDON, E. 


SCHIELE'S PATENT FANS. 


All recent Improvements perfe: ted. 


BLOWING FANS. 


For Smiths’ Fires and Cupolay, Deyving Yarn, Crain, 
stancen, increasing dratight io flaeds Boreas Bas 





cmd other sub- 
hh Adt, de. 


EXHAUSTING FANS. 


For Ventilation of Milly, Grinding Rooms and Sewer- | for Drawing 

off Drist, Stavecand: foul Air For Condeusine Fumie and Noxious 

Vapoures, and for Drying Substances by hotoor cold vir A: Bpecial 

arrangement for Ship VenQbation, with combined boo one, Suitably 

Hnginer to drive albnizee  Allsizes kept stoek. 1} all particulars 
fOr Ay process on application, 


COLLIERY VENTILATION. 


Apecial department. Kans and Engines for from 10,000 toe 
250,000 cubic feet of ait per minate pete 


The Sole’ Makers" ere of the above Fans, and of Schicle’s Patent 
Turbine Water Wheels, are: 


C. SCHIELE & GO. The Union Encineerine Co.,) 


2, CLARENCE BUTLDINGS, BOOTH ST., MANCHESTER. 





nee. 





Awurded First-Class Certificate & Gold Medal at the Calcutta International Exhibition, 1884. 


GEO. CRADOCE & Co., 
WIRE ROPE WORKS, WAKEFIELD, 
Makers of all Descriptions of ROUND and f LAT STEEL and IRON WIRE ROPES. 


CONTRACTORS TO THE ADMIRALTY. 
SOLE MANUFACTURERS OF 


LANG'S PATENT WIRE ROPE 


re ee I 


WHEN WNEW. 


Oe ie BAe ene ca 





ORDINARY OR OLD CONSTRUCTION 


WHEN NEW. 


_—o 


“Awarded Royal Agricultural Society's SILVER MEDAL, 1883. 





PRIZE MEDALS received from every Exhibition at which our Machinery has been Exhibited viz: 


LONDON, !85!; PARIS, 1855; SOCIETY OF ARTS, 1855; LONDON, 1862; DUBLIN, 1866. 


———() )—— 


WILLIAM MUIR & Co., 


BRITANNIA WORKS, SHERBOURNE ST., MANCHESTER, ENGLAND, 


MANUFACTURERS OF 





MUIR'S IMPROVED HOLLOW MAN- 
DREL LATHES, various siace, with Capatan or 
Turret Rests 

MUIR’S PATENT PROFILE MILLING 
MACHINES, Vertical and Horizontal, of the 
Tost Magaive canatruction, for Marine, Locomotive, 
and Gioneral Fagineers. 

ALFRED MUTR’S PATENT MILLING: 
CUTTERS und REAMERS, warranted to pro- 
duce more work im lew time than auy other Cutters, ! 

ALFRED MUIR’S PATENT OVAL HOLE 
and CIRCULAK HOLE BORING MA-: 
CHINE, fot Boiler-plates, &, 

HURF’S PATENT UNIVERSAL MILLING | 
MACHINES, with two Spindles—one to work 
Vertically and the other Horizontally, 


Wo ML & 





Special] Brass Finishers’ Lathes, with Capstan 
testy and Guide Screw Chasing arranyenent. 
Foot Lathes, 6 in to 12In. centres, Single, Double, 
or Four Patent Treadles, 
Power Lathes, 6in. to72in, centres, all descriptiona. 
Hanson's Flan ing Machines, for Flanging 
Kings of Boiler Flues 
MacColl’s Patent Rivetting Machines, 
Jordan’ s Patent Multiple Drilling Ma- 
chines, for Boiler Shells and Boiler Flue Rings. 
Punching and Shearing Machines, all sizes 
and descriptions. 
Baan Bdge Planing Machinos. 
pecial Machinery for Rifled Ordnance, 
arennce Plates and Small Arma. 
‘Special Machinory for Sewing Machine 
lakers. 


have in their extensive STOCK ROOMS (at Manchester only) various sizes and descriptions of 


Lathes, Having, Shaping, Drilling, Slotting, and Wheel cutting Machines, Single Grindatone Troughs, and 
Double Grindstone Trou ha upon their Patent Prncple. 4092 


LONDON ADDRESS =-3, WALBROOF, H.C. 


Aus. 
Nan Wog hiner aeets ‘ » PFi0 


FRESH WATER FROM SEA WATER. 


For Ships, Yuchts, Torpedo Boats, and Land Stations. 
Sizes 100 to LoO,OOO ga leas (68, OOO litres) per day. 

Normandy's Improved Patent Condensers, guaranteed to yield, per 1 ton of coal, 23 
tons, or 6100 gallons, of Presh Water, whieh as it flows trots tla apparatus, is clear, cold, 
bright looking, agrec. ae and equal in pore ste and appearance to the best river water, 

Normandy's Impre ved Patent Condensers for Steamers will produce water of above 
quatity when worked ca the Geasy Steam trom the Main Borlers, and at same time also 
supply Frosh Water cor feeding these Borlers, bo replace that cies tilled and otherwise lost, 
thus avoruoy the e oenses and trouble dae to the accumulation of Scale in the Borlers, 
and of preparing stewn specially for distill 

The Acti! Product-on of Fresh Water ts equal to, or 78, oF 125, oF 155 per eent. more than 
the Borler Steam con umed by above Condensers, depending on kind of Condenser selected. 

Over TSO of Normiuanly’s Condensers hive been suppled to Her Majesty a Ships, and over 
Q00 to the German Danish, Ruswan, Portugnese, Spanish, Duteh, Turkish, Brazilian, 
Chiltan, Japanese, and Argentine Governments. The Royal Mail Steam Packet Company, 
the Allan Royal Mini Steamer: ;, the Cunard Royal Mail Steamers, and many others tor 
ships, and on land in various parts of the werld. Apply to Hip 


A. NORMANDY, Custom House Station, Victorta Docks, London, E. 


1884. | 


Nelli Wort rol thas Pfc cylth Mahabitrou, W. 


2Q, 


ater OCfradbe py, 





MARINE ENCINEERS. 


M‘Arthur’s Improved UNIVERSAL 
BORING MACHINES wre the Best in 
the Market for Boring Marine Engine 
Work horizontally, and are ad- 
mirably adapted for Boring, Tapping, 
and Stud inserting. Made in Sizes 
to suit requirements. 
Kaedhal Drilling Machines npto Pett Radars; 
wlan, ses ont tl Ilachoad Daills, and All hands ot 
anemeets ack Shapluale dors Phant, 


A. Mt ARTHUR & SON, 


_ JOHNSTONE, N.B. 
GOLD ED SLD 


| GOLD MEDAL, aT 1850. 


W. FURNESS &CO.., 
Naw Mill sega pee 


MAKERS OF EVERY DESCRIPTION 











GOLD MEDAL, 
MANCHESTER, 1875. 







OF 


MACHINERY 


anaes > WORKING IN WOOD. 
‘a : a 


Estimates and Plana supplicd 


Tv 







we 


Olustrated Catalogues on 
application. 


GLOBE IRON WORKS, BANKHALL, CANADA DOCK, LIVERPOOL. 
LONDON OFFICE :~19, WALBROOK, CANNON STREET. E.C. ov 


CTPETRREAETATT CH 





JAM EHS B LA E., 
NEWTON HEATH, 


MANCLIESTIEN. 


. . 
—* a * 
J s 


PATENT 


BOILERS ¢ 


— FEATURES — 
DURABILITY, 
ACCESSIBILITY, 
ECONOMY OF 
FUEL. 


NO BRICKWORK REQUIRED 


Price Laawte on 2 applwation. 













Teta, 
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LONDON OFFICE :— 


WW. F&F. COTT, 
794, GRAGECHURCH STREET, E.C. 










—(=)—— = 
VARIOUS SIZPS IN STOCK AND [eS 
PROGRESS MAS cmon Tadic 


ENGINEERING. 


XXT 


THE ‘“GOSLING” IMPROVED PATENT | 


FUEL ECONOMISER 


FOR CORNISH, LANCASHIRE, OR ANY HORIZONTAL FLUED BOILERS 


WITH Ol eae ALLOW AY CPURBTS, 


miuple- Rasily Appled No Pixie Whi wlever No Alteration of Bowes 

- Requires moO ishkilled dawbour te Apply itoOAUtomatie ap ite Ac trom 

Linproves the Draught Utilises the Pleat our the Proper Place Is an 

excellent Smoke Burner Cannot ret out of Order—-Substantrual aac 
Thoroughly biflicreut, 


BCONOMISER Gia vr sy seth ad THE powrd on crite Botbnan 
WH CONTE MUBAPR Pirin obs NEW Piotiiags siboui 
INVENTION REPO, batxi 50 


Tin CGOSLENG 
STLAM Usrita, THELBEPOn, 


ORPTAPN PARTICULAR: Ob  THETs 


= — 


For Prices, Tostunoutal., Ofer! Report, day dle, appl fo 


—- ROBERT GOSLING & CO., 


HATTON ee leis ame ae 





Brown, Bate, Duow & Co, 


Bessemer Steel Weldless Tires, 


AXLES, SPRINGS AND RAILWAY PLANT, 


SPECIAL GUARANTEED SPRING STEEL 


For Radway, Locomotive, Carnace and Waeon, and also tor Road Van, Dray and Lurry, &e , Springs, 


PLANISHED STEEL BARS FOR SHAFTING, 
STEEL SHOVEL AND PLOUGH PLATES, STEEL SHERTS, 
WWlating and Hereen Bars, &e., 
BESSEMER ROUNDS, ROLLER BARS AND STEEL FORCINGS, 

Light Rails for Pit, 


SHEFFIELD. 


LONDON OFFICE: 1, QUEEN VICTORIA STREET, 


Colliery and Quarry Work Tramways, &c. 


4471 


E.C. 








AITKEN, Mc.NEIL and CO., Engineers, 
Colonial iron Works, Helen Street, Govan, GLASGOW. . 


Mavineaerineee r 


SUGAR CANE 
MILLS, 


Ne STEAM ENGINES, 
) STEAM BOILERS, 
WATER WHEELS 


MAWERS OF it f i 
THOMSON & BLACK'S ! 
PATENT 


FIVE-ROLLER ies 
SUGAR N= 
CANE 

MILL, 









ee TRIPLE EFFET, 

77! OF JUICE eee 
: FROM 44ad wit an CENTRIFUGALS, 

SUGAR CANE.. e* er eS 





PATENT EXPANDING MANDRELS 


To runoin Bathe Centres a3 shown 


PULLEYS, BUSHES, ,GHARS AND COLLARS 


we Mandrcla are 
applied: to 


. . A apace 
ey) Milling & Wheel-Cutting 


MACHINES 


Niven, to hold om a mm to Gan 


> armen tote mgr 


Si, 
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USED AT THE ROYAL ARSENAL, WOOLWIGH AND BY MANY MACHINE AND TOOL MAKERS. 


H. B. BARLOW & CO., Engineers, Cornbrook Works, MANCHESTER. 
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Bodley B Bros.8&Co.|f, ASTHOEWER & C0,, Cruc C0., Crucible Cast Steel Works, ANNEN, Westphalia, 


ae ee 





GENERAL STEEL FORGE AND MACHINING SHOPS, 


ROLLING MILLS. 


ARTICLES FOR RATLWAYS, LOCOMOTIVES, 
ENGINE WORKS, AND ROLUING MILLS, 
CAST, FORGED, AND FINISHED. 
VPatent. Steel Wheels with Rim and Nave cast on toa Plate Dike. 


ROUND, SQUARK, AND FLAT 
STEEL BAKS, ALSO OF ALE 
OTHER SKCTIONS. 

STEEL for TOOLS, ARMS, RIFLE 
BARRELS, and FEUEPINGS for 
RiERLES and REVOLVERS. 

a Cogwhecls to Patterns or Machine Moulded 

be aie — So ey nok, Mes a ~— + te ott 47331 
‘ Vat 2 ata ee keeles Faas 2% re oe = a ee . Orders executed to Drawings, noPattern 
Spur, Bevel, Mitre, re eee ag ST 5 required. Prompt Deiivery. 
Specialities: CRUCIBLE STEEL CASTINGS of all shapes, STEEL , FORGING as, ROLLED STEEL, & STEEL FOR ARMS. 


MONTICE & WORM | ForParticulars} ATJGUST REICHWALD, in Newcastle-on-Tyne. { SeGeprorgntative 
WHEELS |—— = 1 


‘sme’ THE DIRECT HYDRAULIC SYSTEM 


ie ——(HIIGGINSON’S PATENT.)— 


AS APPLIED ! 
ola Quay Foundry, EXETER)", | ee IEEE I INT Gt 


HODGKINSON & CO.’S 
HAND-MADE PAPERS| — “-{f-P> MACHINES. 


Drawings, Specifications, Account Books, &c. BRIEFLY AS FOLLOWS :— 


The mont suiteble for Bnpineeneand other, b26K 
a iat : wr . 
CAN BE OBTAINED THROUGH ALL STATIONERS. Ist ‘The use of an Accumulutor is ad- 
vantageously dispensed with. 


’nd The power required toa drive the 
J.& W. HORTON, 


Pump 70 per cont less than any 
other system. 

ETNA WORKS, 

SMETHWICK, 


“rad The working pressure in each 
Near BIRMINGHAM. Sees cription of 











MILLWRIGHTS, BOILER 
MAKERS, AND IRON AND 
BRASS FOUNDERS. 



























munchine easily varied to sult. dif- 
forent classes of work 


ath. The weight of a complete plunt is 
about one-third of any other Hy- 
draule system 


bib The first cost of a uae Lane pit 
ix considerably Jess, 


“MEGSEY PATTESY 
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Cooletn (" Pi iee Huger Baas, 


aad weritiors, Pulte, Boats, 
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rt? Dogan Baldry ota, Crucible, 
alt Dank, Arh aw dange  Mollers, 
And every duseriptlow oo CGenmral Tron 
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HIGGINSON & CO. waceay ores LIVERPOOL. 
H. M. WILSON, 





Drawings, Specifications, and 
Estimates Suppliod. 





THE MARIN # & GHIN ERAT HINGIWN ER, 
WARRINGTON WIRE ROPEWORKS BLYTH FOUNDRY AND ENGINE WORKS, BLYTH, NORTHUMBERLAND. 
LIMITED 


sHIrEPe REPAIRS &rcC- 


The ‘ ~ ‘RELIABLE ” LAUNCH BOILER. 


a For Description, sec page 314 | 
a ||| iia ENGINEERING ee 11, 1884. f 





e 
Iinap Ovmow 183, GOKKE PIAZZAS, LIVERPOOL 
Works WARRINGTON, 
COMMACTORA TO THE ADMIRALTY 


Manufacture trom the very best selected Charcoal and 
Steel Wire 


All kinds of Round and Flat Wire nove 


For Collenes, Manes, Rallways, Guidea, Oa 
Ntoam Ploughe, haps’ Higyrings, Signal, Bash, aitd 
Metore Cords, Fenseingy Strands, Lightning Conduc 
tore, and all articles Connected with the Trade. bub 


LIFTING MACHINERY 


OF ALL KINDS. 
A SPECIALITE OF 


JTHN. PICKERING 


GLOBE WORKS, 
STOCKTON-ON-TEES 


Patented & Manufiactarer of 


PICKERING'S 


Patent Pulley Blocks and 
Hoists, 
Pickering’s Warehouse 
Lifts, 

Power Friction Lifts, 
Cranes, Crabs & Jacks, &. 

MANUFACTURER OF ALL 
KINDS OF PULLEY BLOCK 
AND HICH-CLASS CHAINS. 


Send for ui lus(rated oo 


25 MEDALS AWARDED. 
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This is the Best Boiler yot i udueed for Launch purposes, and possesses all the advantages of hoth Marine return-tube and Lo-:omo 
tive Boilers, with the following additional advantayes : Accessibility for Repairs, Consumption of Smoke, Facilities for Cle: ming, &c. 


a at 





For Prices and Full Particulars, apply to 


CHARLES BURRELL & SONS, Engineers, 


Trew TEOo RD, NORE OL BH. b138 
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D (KERR, STUART & C0, 


LONDON : 


20, BUCKLERSBURY, E.C. 


WIST CUMBERLAND TRON z STEEL COMPANY Limited 15 & Perret SQUARE. 


WORKING TOoOMW, COVUMBERILAND, 


cae Sette anita Cgiey LaRced ; 
ERR kiss aot ten: ere 2 sates ate re Titi Te eA eee teem! ome sete = 27 

























MANUPVFAOTURKRS OF 


HZEMATITE PIG TRON, DBESSEMER SPTIehT. RATLS, 


STEMENS-MARTIN STEEL PLATES FOR SHIPS, BOILERS, BRIDGES, &e. 


Silver Medal, Paris, 1867; Highest Award, Philadelphia, 1876; Gold Medals (Highest Awards), South Africa, 1877; Paris, 1878; 
_ Bydney, 1879; Melbourne, 1880; Adelaide, 1881; New Zealand, 1882; for " Excellent shia of Matorial & Good alee 













Ralls. 


ROLLS CUT 


FOR 


ALL SECTICKS. 


| Tramway 


ENGINE 


AND 


CAR BUILDERS. 
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KERR & STUART’S 
| Patent Tramway System 


—— 01 


OLDHAM ROAD ENGINERR® TOOL WORKS, ASHTON-UNDER-LYNE Lituxtrated Cataloyiue wed ji Prices upon application 
Prices just Reduced 20 por cent. Send for Illustrated Catalogue with Reduced Prices 4ne 


E. PAGE & 00. laser 


Victoria & Bedford Ironworks, 


BEDFORD. 


Tlustrated und Priced Catalogues Free, in 
English, French, Spanish, or German, 
on application. 4718 


ESTIMATES AND DRAWINGS ON 
APPLICATION, 


——-- 101 —— 


MAKERS OF 


{PATENT PORTABLE 
RAILWAY. 


(See Advertisements preceeding werk ) 1608 





10,000 Bricks por day. 





*“ THE PATENT ACCESSIBLE” 


CENTRIFUGAL PUMP 


Is the only Pump from which the dise can 3 : i pore 
by breaking the joint on a single face 


Manufactured by CHARLES L. WETT 
Hs PRAULIC 
ENGINEER, 






Thomson's Patent Winch, Block, 
or Hoist 

will raise & load ten times quicker than his 

Patent. Serew Wock, where light hfte arc 

required, say 6, 10, 15, or 2Ocwt. 





Go 


Thomson's Patent Swivel Key. 










The Suspended Lever Weighing Machine Maker of 


4 : 

fe IMPROVED 
, CENTRE 
” VENT 
TURBINES 
WATER 
: WHEELS 
fam liorse, Steam 
and Wind 





ig now largely used in all countries 

Thomson's 

Screw Pulley 
Block. 


Thomson's 


ry Compiegne. Patent Winch 


WM. THOMSON (late Wm. Thomson & Co. ), Engineer, Kinning Park, GLASGOW. 


_Wholesale Agents in London :- LOUDON BROS., 156, Upper Thames Street. E.C. __ asle 


THE BARROW yah BOILER. 


SAFETY, ECONOMY, * High- Pressure, Superheated Steam. 


DURABILITY. - 120,000 HP. ALREADY SUPPLIED, 
wee Al] TESTED to 300 lbs. PER SQUARE INCH. 


Important Improvements. Oonsiderable Roduction in 
Number of Joints. Made entirely of Wrought Iron Tubes, 
Greatly Enlarged Steam Space, Sim icity of Oonstruction 
and Setting. Economy of Fuel id Space. Portability. 

seaieane of Freight and Transport. 


: p 
Catalogues on rer cation b UM PS 
ANCHOLM IE: hOUNDRY, BRIGG, 





GOLD MEDAL, PARIS, 1878. 


GAUGE GLASSES 


AND 


BN ANELS 
For Iron, Cast-iron, vast-iron, Copper, &e. 


renee” BUILBERT MARTIN 


Patent toe and Manufacturer 







PATENT 


* RED REFLECTING 
GAUGE GLASS, 


Showing through the wate1 
a broad Red Line, 


wmv 
eT 


i B puammasangger nse - “ta Ue Numerous Testimonials after 10to 15 years’ use. 


ii 
—— a a Price Lista, with Testimonials and full particulars on appli- 
A \ \ e 
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cation to the Manufacturers, N.I.) OAL Glasses are of 
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BARROW-IN-FURNESS, 
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OK OF THK BOLE LONDON AUENTS, 471M 


THE ae i HARDWARE COMPANY 1 Li, 147, Queen Victoria St., London, £.C. 


Aldersgate Street, 
The aheva.titie shown LONDON, E.C. 
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The Callierics, Conetelids, and Minerals of New North 

Wales, Atstratue Voy Anenkbd. Ge SWinnky, Authon 

of “Handbook to the KMxaminations for Golhery 

Managers’ Certifieates of Competency.” Jaondon . 

Colliery Guardian Office, Ls 4. 

Tis little voltune as the result of the authors 
observations durimg a five years’ residence in New 
South Wales, where he had special opportunities 
of vetting information respecting the eoulfieldsg. Ac- 
cording to the author the coal measures extend 
from the 29th to the Sdth parallel of south latitude, 
and crop out to the waters edge along many mules of 
seaboard, The area shown upon the map as the 
probable coalfield is about L540 square miles. 
This presumably once constituted a simyle  conl 
basin, but since its formation the strata and seams 
near the outcrop have been thrown into a series of 
synclinal and antichnal curves hy upheavals anid 
disturbances of the strata. In the year L879 the 
total output of coal was 1,585,880 tons from 27 
colheries, and itas probable that in P&8o ait reached 
2,000,000 tons. At the former date, G21.087 tons 
were exported to colomal ports, eF6,962 tons to 
foreign ports, Chiefly San Hrancisco, Plone-Kony, 
and India, and O83, 381 tons were consumed ip the 
colony. There are two earbomferous strata, the 
upper and the dower, separated by miallstone evit, 
carboniferous Limestone (represented by a tine con- 
clomerate), and series of shales sod aountaim dine- 
stones, the whole belonging to the © pper Palieozote 
epoch. Mr. Swinney yoes through each distriet 
of the coalfield, giving the mame and chief charac 
teristics of the mines, meluding a section of the beds 
Incidentally he mentions many localities where the 
presence of the coal as apparent, and where capital 
would find remunerative employment Tn some 
places there have heen found beds of very rich 
kerosine shale, or on-bennine camel coal. Two 
companies are im operation, manutacturmg laree 
quantities of first-class humonatine of from the 
khale, and also shipping a considerable quantity to 
Inyland and elsewhere for gasmaking, 

The subjeets of iron, copper, tin, silver, lead, and 
cold are briefly treated, but enough is sid to show 
that the mimeral wealth of the colony is very con 
kiderable, and that when labour is cheaper and 
capital more plentiful, far larger mdustries willarise, 
The author is not very minute im iis information, 
norais ait always up to date, but he says enough to 
given good weneral idea of the mineral resources of 
New South Wales, 





Steel and Tron, Comprising the Practice and Theory ot the 


Several Methods pursucd oe herr Manattartine and ot 
ther Treatuientian he Rolliig Mills, Che Bora, ane the 
Foundry. By WittiamM PRenra Gar en woop, FLCuS., 


Assoc, MACUE., 
School of Mines. 
Origiuid Worthing Draw ingrs. 
Co, (Lamiuted). 
Mr. Crreenwood 
before us to treat 


M LM 9.) Aeeociute of the Royal 
With Ninety seven Diaeriais from 
Loudon: Cassell ard 


undertaken am the volmme 
vovery bie subyeet am a snail 


lias 


of: 





ENGINEERING. 


Starting with a chapter on the explanation of 
terms, the three subsequent chapters are devoted to 
refractory naateruds, the ores of iron, and the 
Metallurcieal chemustry of arom. Page arom and the 
Various Methods of its production as followed by an 
Paccoumt of different fortis of blast fumiaces, lot 
blast stoves, ane blowine enemies, after which there 
Isa chapter on casting and the foundry.  Waoucht 


descriptions of the plant used, oecupres the middle 
partof the book ; a chapter devoted to mechanical 
puddlawye beme one that will be perhaps of iost 
interest Co the majority of Mir. Greenwood’s readers 
The Jast half-dozen chapters are devoted to oa de- 
scription of the varrous methods by which steel is 
produced. Some of the direct processes am which 
ios obtumed direct frome the ore are tirst bvsetly 
treated of, after which descriptions are ciaven of the 
manufacture of blister steel by cementation and its 
subsequent conversion Into shear and crucible 
steel, 
gteel are also desertbed 

The Stemens open dearth process, the Siemens 





Martin process, and the Bessemer process, are then | 


as fully treated of as space will allow ‘The basie 


PrOCCES Ih also well described, recent miocitieatbotis | 


beme mentioned bringaine the whole faaty uptodate, 


AN Jast chapter is devoted to the production of: 


homovencous steel mnvots, and the fluid compression 
of stecl both by the Wihatworth diay ciraulie system 
and the steam pressure system of Mia. Jones, of the 
Kdear Thomson Works ‘Phe manufacture of 
pond armour plates i also broetly described 
The final parseraph a the book is reserved fora 


Corn 


reference to the details of the daaaufacttae of steel: 
Itas asubyeet om whach the readers of a) 


Cust ines, 
hook by Mr Greenwood mucht reasonably lope te 
vatn Vaithunble tiformation Ou author iitimates, 


i Vallttable a nature to be revealed, 

On the whole the work isa valuable 
Hterature of the class if represents 
Hlustrations are well executed, and althouch several 
of them come fo ous am the tamadiar suse of old 
friends Chey all thoroughly Hlustrate the text Phere 
is also a useful andes attached, 





Technologies hes 


Sprache, Von (sty etal? tev raed hy Chita 
JuANIOLS, Biredesiels  Viewes ound sel, Parnun 
nehwep 
Adoaotime The the present, when uocustrres 
apd sctences are not only growine rapaddy, Tut 


When new medustries, based pon the raprd acy ance 
of seronee, are actually created, Ceclmelociou) die- 
fionmaties soon cet behlimaed time, and a volume that 
Wa: ONGC ATS mnteht have yustly deen called 
Cthevnt, would be sadly wanting uaa creat: macy 
mstances to-day. New midtistries create new words 
ahd lecessitate new  cletiomaries, and 
Wellany one quay be Uupan two or dione huneuaves, 
he waillat tunes Gnd the necessity of reform tea 
dietiomuary , mothe is then mere aamoyiic than to 
discover, that om the particular subject ma question, 


a 


however 


todo justice to tas undoubted ability to deal with 
the question. He proposes to write for both ‘the 
reneral student of the branch of techiteal scrence 
of which at) (the book) treats, and to offer to the 
intelligent workman a sucemet statement of the 
Bente principles upon which depends the success 
of the several processes conducted and superimtcnded 
by da” dt as difheult to determine whether the 
Worntinn in sacrificed to the student, or the student 
to the workman. whether the reader is too often 
supposed never to lave been brought im practical 
contact with the production of iron and: steel, or 
whether his hnowledge on certam points is too often 
taken for granted. As aamatter of fact, in writmy 
a work of the class under consideration, the distine 
tion between workman and student should be 
obliterated, No workman could consult May. Green 
wood's work without becoming a student, whalst mo 
student, unless he were im some sort a workainan, 
and practienlly engaged in the production of the 
iron and steel, can hope to get defmite and useful 
infonmation fron: any work, however exluustive. 
Th fact, the ‘‘general student” 14 a nuisanee, and 
we too often find space devoted to an endeavour to 
instruct hanno on poms that he could not tai te 
know after ever so short an actual apprenticeship, 
Bearing these facets mouind, cue is the more sur 
prised at the vast amount of information the author 
has contrived to pach within the two covers: of tus 
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Later editions diave, ftomr time te time. prouedhit 
this excellent work fairly up to date, and at. stall 
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mainly of two parallel training walls from Astmoor 
Marsh to Garston, about ten miles long, to be 
lucated through the middle of the estuary, with an 
auxiliary line of similar works to Ellsmere Port. 

Neithor line was intended to ho built above the tops 
of the sandbanks through which they were to pass, 
that is, 12 ft. or 14 ft. below high water. 

The result of Mr. Euds’ studies of the subject 
brought to light sume remarkable facts regardin 
the tidal flow and the deposits of the estuary, whic 
were graphically placed before the Committee by 
diagruins which we reproduce. Hisargument, based 
on well-known and accepted laws rolating to hydro- 
dynamics, and eapecially to sediment bearing rivers, 
which he briefly explained to the Committee, was 
thoroughly logical, while his diagrams proscnted at 
a glance undisputed facts relating to the ostuary 
which were not only novel but very suygostive. 

Fig. 1 is a copy of the tidal diagram of the 
River Merscy furnished to Mr. Eads by Captain 
Hills, R.N., showing the various heights of a 
spring tide at the bar; at George's Pior in Liver- 
pool ; at Garston, Stanlow Point, Halehead, Run- 
corn, Fiddler's Ferry, and Warrington, the head 
of tho tidal flow; Fig, 2 waa constructed to show 
the movements of the tide, on the Jine of the pro- 
posed works, By this it is seen that the highest water 
occurs at Garaton and at Halchead, distant six miles 
from each othor, at the same moment of time, and 
that whon high water occurs at those points, but. 
little differonce exiats in the level of the water's 
surfuce betweon them. At high water the tide at 
Garaton is about 32 ft, above extreine low water at 
that point, the range of the tide being greater there 
than at any othor place in the estuary. After high 
wator ovcurs at these two points, the surface of 
the estuary between them remains comparativoly 
Jovel for two hours and forty minutes, during which 
ie tho wator falls at each one of these places about 
135 ft. 

‘he aggregate suporficial area of the shoals in 
Liverpool Ruy exposed during low tide is oatimated 
at thirty-five square miles. Over this enormous 
surface an eyuinoctiai spring tide rolls in to the 
height of ¢ 0 tt, ., and, being highly charged with 
sund, rushes up through the narrow channel at 
Liverpool. ~wbout 2800 ft. wide and 70 ft, deep— 
ovor a sandstone bottom, with great velocity to 
the upper reaches of the oatuary, with little or no 
loss of rapidity. The total superficial area of the 
estuary between Dingle and Runcorn ia 274 aquare 
miles. During low water about twenty mee 
milop of this area is covered with huge shoals of 
synd and carthy matter. The average width of the 

estuary between Garston and Halevhead is about 24 
miles, These oxtensive sandbanks are from 20 ft. 
to 26 ft. above water when the tide is down, conse- 

nen when the high tide has covered them and 

e water is comparativoly free from current, 
the sand with which the water has been charged 
falls all over tho tops of these banks, a8 well 
as in the thannels betwoen thom, and as little 
or no current is created for two hours and forty 
minutes after high tide, and not until the 
wator has fallen 134 ft., it follows that a large 
aren of the tops of thoso banks are then high and 
dry above water, and out of reach of any current 
whatever, Dingram Fig. 2 was constructed by 
Mr. Eads to illustrate graphically the different 
slopes of surface which the water ussumes after this 
two hours and forty minutes of quiet repose, and 
thus it gives an idea of itavelocity, Supposing high 
water occurs at noon, then it will be seen from the 
diagram that while little or no slope has occurred 
during the firat two hours and forty minutes, after- 
wards, the slope from Halehead to Garston in the 
next hour and twenty minutes, or at four o'clock, 
has increased by the fall of the water at Garston to 
104 in. per mile. At five o'clock this slope has 
iricrenae to 174 j in. At aix o'clock it has increased 
to nearly 26 in. At seven o'clock it has the 
enormous slope of 29) in, per mile, and at the end 
of the eighth hour, the tide then having begun to 
fall rapidly at Halehead, it is atill 21) in. per mile. 
From these facts it becomes apparent that for a 
period of five hours and twenty minutes, after 
the tide has fallen 184 ft., a most vigorous cur- 
rent is maintained in the low-water channele of 
the estuary, but the sandbanks at this time are 
entirely dry and out of the reach of all current 
except where the bases of tho banks form the sidos 
of these channels. Here this rapid current is 
engaged during five hours and twenty minutes after 
every high water, in undermining and tumbling 
down these sandbunks which are heing as constantly 





formed by the depositions of every high tide. 
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The 
low-water channel is therefore continually shifting | 
its location. 

Mr, Eads called attention to the chart of Ad- 
miral Spratt, conservator of the Mersey, whose 
duty it is tc keep this low-water channel buoyed for 
the benefit of the navigation of the estuary. This | 
chart was published in 1880 (see plan, Fig. 3, page 
193). It shows that from 1825 to 1880 every portion 
of the estuary above Garston has been occupied by | 
the wanderings of this low-water channel, and that | 
what are high sandbanks to-day, were deep low: | 
water channels a few years ago. 


plain that as the first curronts of the ebb are too | water; 
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channel. Fig. 4 shows & general plan of the en- 
trance to the Morsey. 
From two surveys of the estuary made by Cap- 
tain Hills, R.N., in 1871 and 1881, Mr. Eads pre- 
ared two sets of charts to show the areas of sand- 
‘Danke which would be e feo at different hours 
after ae tide, both for 1871 and 1881. These 
| charts, shown by Figs. 5 to 11 inclusive on pages 196 
and 197, we reproduce in the ordur in which they were 
brought to the attention of the Committee. Thoy 
present some very curious facts, Fig. aia shows 
an ares of 3200 acres (five square miles of sand- 
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sluggish to reduce these banks, the only possible 
means of arresting their growth, and carrying back 
to the sea the semi-daily additions of sand de- 
posited on them by every high tide, is through the 
energetic action of this low-water channel, which is 
continually undermining them, the process being 
perfectly analogous to what is known as “ the 
caving banks” on the Mississippi River. Mr. Eads 
drew attention to the fact that the power of flowing 
water to transport sand in suspension, increases with 
the square of the velocity of the water. In the bend 
of a river where a current of four miles exists, it is 
not at all unusua) for the current on the opposite 
side or point, to be only three miles per hour, The 
current in the bend would therefore carry sixteen 
unita of sediment, while that on the point, flowing 
at three miles an hour, would carry but nine, or but 
little more than half as much ; hence a rapid erosion 
would occur in the bends because there the water 
would take up more sand and thus ateepen the 
shore and cauge it to fall down, while on the point 
the feebler current would drop the surplus of its 
load and build up the shore. Where two bends 
approach each other by this caving-in process, they 
ultimately connect nnd form what is culled a cut-off, 
and thus radical changes occur in the location of the | 
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(123 square miles); Fig. 7 shows, at five o'clock, 

11,000 acres (174 aquare miles) ; Fig. 8, extreme low 
water, shows 13,000 acres (20) square miles), leaving 
only about seven aquare miles of the area of the 
estuary between Dingle and Runcorn, covered with 
water. Chart Fig. 9 shows, that in 1871, at two hours 
and forty minutes after high tide, there were 3260 
acres (6,4 square miles) of banks uncovered, or only 
one tenth of a mile more than at the same hour in 
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LOW-WATER NAVIGATION CHANNELS OF THE MERSEY ESTUARY. 
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- | 1881; Fig. 10 shows, at four hours after high tido, 
39 ENTRANGE to rHe MERSEY during the year 1871, 8470 acres (13} aquare miles) 
uncovered, us against 8150 acres (12) square miles) 
“ 3 in 1881, and Fig. 11 shows that in 1871 at low 
a water, there were 13,120 acres (20$ square miles) 
0 @ 8 shot gwar dt uncovered, as against 13,000 acres (204 squaro 
6-H 4 ” NW. Mark miles) in 1881, The areas, catimated from these two 
» RH 9 Ogg p28, © 2 art, BB} a | surveys, bear wonderful teatimony to the fact that 
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bia \ G2 Date. egy The low-water channels shown on the “two sets of 
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peasiytt 50%), Oras also indicate the location of the proposed eatuary 

a| 20 a RT ort I ; works, The solid lines sho.7 what portion of these 

as ae “ys Se works would be dry at different hours during the 

29 " 5 2 meron ~ 3 6 ebb tide. Attwo hours and forty minutes, a portion 

Se ee is ce would be dry through the shoals then exposed, 

25 my Bo gat” @ feo while at four o'clock they would completely intersect 

‘eee Pres S oO gw ke. the low-water channel opposite Halchead, and ut 

40 » , tdwash fad a ee five o'clock they would be dry thoug! ut their entire 

ty © piu ‘jt te e, length. Of course the wandering of the low-water 

2 an dae? a a6 channel would be wholly stopped by the proposed 

, id ‘ee argos SAS n & works, as tho chief discharges of the ebb would 

“a “Wibitiig Te ~ occur through the new passage. 

"425 9 Y — wigs Ore dS as The importance which attaches to the fact that 
4 Ay A Ae ge oo Ore" 9) 3 the quantity of sediment which the water is capable 
a 22 9,” paemisnrenr! ar Arial Qua 1 Maa. te" of transporting, increases with the square of the 
SS ie YPN ssa ek Drs Fs velocity, is clearly seen in the argument of Mr. 

fd hy, A TE agri 9 al ei cars al RA Eads, and it received very remarkable confirma- 





tion from the testimony of Dr, Burghardt, and Mr. 
Deucon, engineer to the Liverpool Water Works, 
who made a number of careful experiments to de- 
termine tho quantity of sediment carried by the 
wator at different stages of the tide. The experi- 
Salt “TR le ments of Dr, Burghardt, which were in evidence 
iMiLe ZMILES — Saunctings in bt Low Wolarate. Spring 18010 hat before the Select Committee of the House of Lords, 

below the level af (ld Deeks Sill at Liverpool re wero a pain conclusive, At one hour after high 

Bia. 4. tide, he found that one gallon of water held only 
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3 grains of sand in suspension; at 2.45 hours 
19.95 grains ; at four hours it held 34.65 grains, and 
at six o'clock 46.53 grains. 

It had been claimed by the promoters that the 
sand composing these banks, was shifted by wave 
action, or what was called transposition, from side 
to side of the estuary, and waa not caused by the 
fretting of the banks. This, Mr. Eads showed, 
was simply impossible, by explaining to the Com- 
mittee the manner in which waves transport sand. 
This can only ocour where the water is so shallow 
that the crest of the wave feels the resistance 
of the bottom. It is limited therefore by the 
height of the wave. The estuary is tvo small 
to make high waves possible, and this trans- 
latory wave action could not disturb sand, he 
believed, more than 10 ft, or 12 ft. deep in 
it, and at that depth it would be very alight. 
Besides, wave action is invariably directed towards 
the shore, from the fact that waves travel more 
rapidly in deep water than they do in shallow 
water, hence, if they are running parallel to the 
shore, the shore ends of the waves run more slowly, 
and the result is that the wave comes obliquely 
upon the shore, hence wavos always carry sediment 
to the shoreand not from it. Wave action, there- 
fore, has a tendency to gradually diminish the tidal 
capacity of all extuarics by making deposits on their 
whores, but this is a very slow prucess and may be 
called a gevlogical one. The proof which he ad- 
duced in support of the fact that during the two 
hours wnd forty minutes of freedom frum strong 
curront, which occurred immediately after high 
tide, the sediment was dropped upon the bottom of 
the eatuary, consisted in un explanation of the 
manner in Which solid mattor is held in susponsion 
by the water. IEfthe a dl be dipped in water and 
thon applied to dry sand » certain amount of the 
aun will cohere to the finger. This is cauaed by the 
cohosion of the particles of the water to the surface of 
these graing of sund, and as the suportices of the 
grains only increase with tho squares of their 
diametora, while their solidity or weight increnses 
with the cubos of these diameters, the larger particles 
require more current and more cohesive force tu 
hold thom in suspension, therefore they are the 
first to full with the slightest checking of the cur- 
rent, Tho law which controls the frictional -re- 
sistance of the flow of water showa that this ro- 
sistance does not ingr. ‘a-avith the weight or the 
depth of the water, but simply with an increase of 
aurface of Mie hottom in contact with the water. 
Volungrfind slope of surface comprise the elements 
whigit produce the current. The slope of the bottum 
1 the channel has nothing to do with creating it, 
There will be no current where thoro is no A 28 
in the water's surface if the bed of the stream be 
ever su steep. The friction of the bed is the chief 
element which retards the current, hence friction 
acta like the brakes to a railway train going duwn 
hill, It regulates the velocity of the current. 
There being greator volume in the deep channols 
with the same slope of aurface, there muat neces- 
sarily be less proportinate rosistance frum friction, 
consequontly the most rapid currents will be where 
the chauitie! is deepest. During the subsidence 
of thia 13) ft. after high tide, there will be com- 
estore haa! no current over the shoals above Garaton, 

ecuuse of the want of slope of aurface; the 
currents induced by the subsidence of this 
134 ft. of water will be in the deep channels and 
not over the tops of theshoals, Below Garston the 
currents during thia subsidence aro still stronger, 
because thore there isa greater slope, as the tide 
haa alruady fallen at Livorpool. 

The low-water currents from Runcorn down to 
Glarston during the obb, have great rapidity. This 
velocity they lose to a very considerable extent 
below Garston, and hence they are unable to carry 
the chief part of their burden to any great distance 
below that point. Here it is dropped by the last 
part of the ebb. When the next ebb first com- 
mences at Garston and Halehead, the water has 
been relieved of its charge of sand by its comparative 
quiescence, and the rapid currents which are oreated 
below Garston by the subsidence of this 134 ft. of 
water then take up the sand which was left there 
by the previous ebb. The water which first 

roduoes these currenta below Garston leaves its 
foad of sediment above there, and it is thus in 
condition to take up more whenever suftcient 
current ia imparted to it, and this it geta in 
that part of the estuary which lies below Gar- 
aston. Tho first of the cobb, therefore, transports 
the sand from below Garston to the sea, while the 
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more energetic but smaller low-water currents, in- 
duced by the last four or five hours of the ebb, 
bring it from the upper part of the estuary down, 
where it remains until the commencement of the 
nextebb. It is not swept back by the incoming 
tide for the reason that this comes in over the shoals 





with all the sand it can ' 
sweeps on to the upper reaches 
without being able to take up any additional load 
in ita lower part.’ 

It was the unanimous opinion of all the en- 
gineers who appeared in opposition to the scheme, 
that the proposed training walls would atop thie 
fretting process or shiftings of the low-water 
channel, and that this process was absolutely 
necessary to prevent a reduction of the tidal oapa- 
city of the estuary, and that the depth on the bar 
of the Mersey a sree wholly upon the magnitude 
of this basin. it were reduced, the bar would 
become shoaler. The argument of Mr, Eads, forti- 
fied as it was by the diagrams we publish, seems 
absolutely unanswerable. 

Mr, Eada, while before the Committee of the 
House of Lords, was asked the question, ‘* What 
would you do, supposing you had to make Man- 
chester a port?” He replied, ‘I should bring the 
canal down through the land to Garstun, and have 
its terminus there.” He added, ‘‘ This is the im- 
pression that I havo without any study whatever upon 
the subject.” The question was repeated to him be- 
fore the Committee of the House of Commons, andhe 
replied that he had given the matter some study since 
the question was asked by the Committee of the 
Lorda, and that he had seen a plan designed by Mr. 
G. F. Lyster, ongineer to tho Mersey Docks and 
Harbour Board, tv bring the canal along down the 
Cheshire shore, which would avoid crossing the 
Mersoy River. He believed that this could be dune 
with decided benctit to many interosta, and at quite 
as little cost as where the promoters had located it 
in the middle of the estuary, There the whole 
ton miles of it would bo of no use to anybody but 
Manchester ; whereas if the canal were brought 
round the Cheshire shore, it could bo constructed 
with less money and with less uncertainty as to the 
cost of it, The dredging operations could be 
carried on without being affected by the tide, He 
had not suthcient data, nor had he made suflicient 
study of the subject, tosay absolutely that he would 
follow the plan of Mr. Lyster without modification ; 
but he could say, without any reservation whatever, 
that that plan was ontirely practicable, and he be- 
lieved that if it were adopted it would remove the 
objections which he understood the Mersey Docks 
and Harbour Board make to the present scheme. 


in Liverpool Bay with great rapidity and is: last 
charged Certara 
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OANADIAN PAOIFIO RAILWAY. 
No. XVIII, 


SUMMIT or THE Rocky Mountains to KaMLoors, 


Tue Kicking Horse River, which owes its name 
to the Pass, is suid to have been so named from an 
animal employed by Dr, Hector, who was the 
geologist on Captain Palliser’s expedition to survey 
and mark out the international boundary ; but it 
would, with far more propriety, be called the Bow 
River Pass, as that fine stream conducts the railway 
over 120 miles into tho heart of the Rocky Moun- 
tains, and is only left within five miles of the 
summit, where it is still ao ae river 50 ft. wide 
and running at five or six miles an hour. At the 
Bend, where the railway leaves it to follow one of 
its tributaries, it sweeps away to the north, and up 
its still broad valley thero is another practicable 
route for a road in connection with the Howse 
Paas completely through the mountains. The work 
of construction was delayed for a short time when 
the rails were laid to within five miles of the summit 
to determine which of these routes should be 
adopted, and when the Kicking Horse Valley was 
chosen the rail-laying was continued and completed 
to the summit before the last year’s operations 
were concluded at the point now called Stephens. 
At five miles east of this the course of the railway 
leaves the main river and follows the lateral valley 
of the Bath Creek running nearly west, and four 
miles up this it takes its course up the valley of a 
still amaller creek called Summit Oreek, which is fol- 
lowed to ita parent lake in the well-defined passage 
at the dividing of the waters. In this picturesque 
mountain pass, 5300 ft. above the sea, and sur- 
rounded by the most sublime scenery, the great 
mountains lifting their snowy peaks on either side 
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over a mile in height above one’s head; and their 
huge flanks, “‘ rock-ribbed and ancient as the sun,’’ 
overlooking the narrow defile, it seems as if nature 
had purposely carried out this singular notch 
through the backbone of America for the 
object to which it has been now applied. For tho 

50 miles the ' dues igeadually become 





more enchanting at 3 ‘where first 
‘wpproached, the; tains present an 
immense mineral which seems to ‘forbid 
any route through the almost : dicular moun- 
tain range. As the river y discloses itself s 


charming variety of oliffs and mountains is exhi- 
bited, in which each separate peak seems to have 
an individuality distinct from all its fellows. One 
huge rouky mass called Oastle Mountain looks down 
over the Bow River, which almost washes its feet as 
if it were the great castellated mansion of the 
genii of these everlasting hills, In another place 
the vertical sides approach each other, and 
remind one of a great donjon keep on each side 
of the pass, which one can fancy as the en- 
trance to the mysterious heart of the majestic 
edifice of which they seem to be the fitting sen- 
tinels, Then a perfect cone is revealed piercing 
the sky, whilst perhaps a glacier hangs upon its 
flank in threatening danger to the regions below, 
and this is followed by scores of other shapes, all 
massive, all beautiful, all sublime, and reading an 
awful leason tu the beholder of the littleness of man, 
and of the power and majesty of Him who heaped 
together all these wonders, and piled up those 
glorious rocks to fulfil the purposes of his wise 
prone Nor is it only in size and in rugged 
ugeness that this magnificent display of natural 
beauty excels anything to be seen on the other 
trans-continental routes, but all the smaller ac- 
cossories of beauty, the rolling rapid rivera that 
alinost meet, so near together are their svurces, 
the forest verdure and the incomparable combina- 
tions of light and shade that constantly succeed 
each other, and make a passage through this re- 
murkable valley like the display of a wonderful 
anorama, a vast kaleiduscupe that unfolds fresh 
eauties at overy step, and where the variety is 
as charming as the grandeur of the scenery is 
stupendous and overpowering. The Indiana called 
theao the Stony Mountains, and hence the tribe 
that principally inhabit them is still called the 
Stony Indians, vr more generally Stonies. 
The lovely landscapes on this Canadian Pacific 
should certainly weigh greatly in the choice of 
routes to the traveller, as the passage across this 
same range on the Union and Central Pacific 
although for several hundred miles an average of 
almost 3000 ft. higher than the isulated summit of 
the Osnadian line, is the moat dreary and in- 
od Pre portion of the whole length, The summit 
itself is a flat level valley four miles across, along 
which there are three lakes, the firat of which going 
west is tho Summit Lake before mentioned as the 
source of Suminit Oreek ; the middle one, Link Lake, 
appears to have neither exit nor entrance, no visible 
aupply, and no outlet; whilst the third and largest 
is the source of the noisy, impetuous Kicking 
Horse River, which springs from its parent head, 
a wild atrong stream 50 ft. wide, gaining in volume 
and speed as it rushes onward down the Kicking 
Horse Valley. Although the total length of this 
river is only 47 miles, it falla in this length 
over 2800 ft., till it finally merges its waters in the 
broad majestic Oolumbia, the great river of the west. 
The railway follows it for 45 miles, and along this 
valley the work is not only extremely heavy, but 
the gradients and curves are very much worse 
than anything yet encountered on the other 
portions of the route. The best gradient to 
be got is 116 ft. to the mile, or about 1 in 46, 
and this rate of descent is necessary for 17 miles 
in one stretch. The heaviest work is in the upper 
art of the valley, where for six miles it is very 
eavy, with three tunnels of an aggregate length of 
1800 ft. and the river is crossed three times, The 
next ten miles are tolerably easy for work eran Je 
the gradient is heavy, then in the lower part of the 
valley there will be two or three tunnels of at least 
1400 ft., the river has to be crossed no less than 
eight times, and the same heavy gradient, with 
curves of 10 deg. or 673 ft. radius, have to be resorted 
to. The Columbia in this part of its course is run- 
ning north-west, and as its valley is approached, 
the line turns in the same direction and runs along 
the river side for 30 miles before crossing it the 
first time, where the elevation of the road above the 
sea is 2392 ft, There are about six miles of heavy work 
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in the Columbia Valley along the canyon of the 
river, with 2200 ft. of tunnelling, and the bridge 
across the river will require a span of 360 ft. The 
line now turns west and south up the valley of 
the Beaver River, following this to the summit 
of the Selkirk range of mountains, which is 
reached in 96 miles from the summit of the 


Bockies, and about 1000 ft. lower or 4316 ft., abov 


the sea; the same heavy gradi 


mile being used for about 16 miles in this.ascent, 
and again for nearly 90 miles in descending the 

ope.. The road follows from the summit 
the east fork: of the Iile-Cilly-Waut for about 20 
miles to its junotion with the main river and then 
aouth-weaterly for about 28 miles down the valley 
of the Columbia to the second crossing of that 
river which requires a bridge 800 ft. long. The 
elevation of this second bridge at grade will be 
1436 ft. above the sea, and the distance about 139 
miles from Stephens at the Rocky Mountain 
summit, whilat there is nearly 1000 ft. of a fall in 
After this | 2 


western al 


the river between the two bridges. 


second crossing of the Culumbia, the line rises about 
400 ft. through the Eagle Pass on the Gold Range, 
and thence descends by tolerably easy gradienta to 
Kamloops Lake, the total length between the 
summit of the Rocky Mountains to which the 
rails are now laid, and the end of the Government 


section at Kamloops, being 270 miles. 


Intervening between the main range of the Rocky 
Mountains and the Pacific Ocean is a mountainous 
Whilst 
the main chain preserves a general parallelism to the 
coast line, the intermediate district is occupied in 
British Columbia by a confused mags of mountains 
The Sierra Nevada moun- 
tains of California, and the Cascade Range of Orogon, 
are not continued north of the international line with 
the same regularity, and have no affinity cither 
geographically or topographically, with the Selkirk, 

er ranges of the British 
The country, and especially the more 
northern portion has been represented as resembling 
a ** molten soa lashed with huge billows, which at 
the height of the storm had suddenly been petrified.” 
These subordinate mountain ranges south of the 
49th parallel, have proved to contain the most 
valuablo metualliferous deposits in the United States, 
and in the prolongation of this same mountainous 
district into British America, there appear to be 
the saine lithological characterstios, and the same 
British Columbia 
contains this valuablo belt of metalliferoua rocks 


region of very disturbed rock formation. 


without any regularity. 


Columbia, Caribou, or ot 


province. 


general mineralogical features. 


for 800 milogin a north-west and south-east direc- 


tion, but so far the province has laboured under 


many disadvantages, principal amongst which is its 
extrome isolation, and the inaccessibility of the 
known mining regions. 
country is heavi 
much encumbere 


minerals. 


The course of the Columbia River and its prin- 
cipal affluent in British Ovlumbia was somewhat 
puzzling to the early discoverers. The Kootonay 
River, rising in latitude 61 deg., runs for 100 miles 
in a south-east direction closely parallel to the 
Rocky Mountains, and receiving from a hundred 
rills and streams, the drainage from their melting 
In a parallel trough to the westward, very 
much longer and more important, but only about 
15 miles distant, commences in a long lake-like ex- 
panae, the great Oolumbia River, a big deep river a 


BNOWS. 


mile wide to commence with, and with a broad 


majestic sweep, scarcely betraying a current for 


50 miles, runs north-west amongst its wild rucky 
surroundings. As the Kootenay in its southerly 
course comes abrbéast of the head of the great river, 
it breaks through the intervening barrier into the 
same trough as the larger stream, and only two miles 
from its head continues its southern course, the two 
rivers in the same natural valley never connecting, 
the one running north-west, the other south. The 
total length of this valley from the boundary where 
the Kootenay crosses it, to the extreme north point 
of the Culumbia, is 204 miles long and 8 to 10 miles 
wide, The mother lakes of the Columbia and the 
connecting rivers, for 26 miles below the first 
railway crossing, 110 miles altogether, are navig- 
able for any description of steamboat, the 
elevation being about 2850 ft. above the sea. 
This is one “of the prettiest and most favoured 
valleys in the province, having good grass and soil, 
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In addition, much of the 
wooded, and the surface is 
with glacial deposita, which 
whilst they tend to produce a more fertile soil, 
conceal the indications upon which the explorer 
trusts for his knowledgo of the underground 
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& fino climate, established gold mines, excellent | the peculiarity that it never ceases to grow, and 
water communication, and an easy surface for road | though the exterior may appear dry and withered, 
ae The celebrated bunch grass is a feature | the heart is green even in tho depth of winter. In 
throughout the district, and it often happens that|many places it has suffered from over-grazing. 
cattle need not be fed the entire winter, although it | When closely eaten off, and not allowed to seed, 
it ia not well to neglect making some provision for | the grass of course does not grow again, and then 
exceptionally cold weather. The Indians, who are | it is succeeded by the sage grass, which takes its 
now the principal cattle owners, never make any| place. This is a more stimulating food for the 
el imgonae for these contingencies, and leave their | cattle, less nutritive than the bunch graas, but 
oc which the cattle will eat during the winter. There 
is a good award higher up the hills than the limit 
of the bunch grass, ao that practically the region is a 
food gracing country as high as 3500 ft. above the sea. 
he climate of this Kootenay district is very much 
more equable and milder than in any corresponding 
position east of the mountains, and as a general rule 
the winter temperature on the Pacific const as com- 
pared with the same parallel on the Atlantic is equal 
to at least ten degrees of latitude in favour of the 
former, For example, Quobec, which is in the 
same latitude as the mouth of the Columbia, has a 
very severe winter, whilst in the latter locality it is 
as mild as the south of England, and not unlike 
Baltimore, which is ten Cogrees suuth of Quebec. 
The interior of British Columbia, where not tov 
high and remote from the coast, has none of the 
sovority that marks similar districts in the same 
latitude in the east, whilet the coast climate ia moiat 
and mild, not unlike England but without its bitter 
east winds, Of course in a large and moutainous 
country like this thore ia in one part or other, every 
variety of climate, but on the district traversed by 
the Canadian Pacific in the Kootenay portion from 
the Rocky Mountains to the Shuswap Lake, the 
climate is very much like the mountainous portion 
of France, whilat cast of this to the Pacitic it 
compares favourably with the south of England. 
After leaving the Gold Mountains, the third and 
lowest of the three mountain ranges that are 
crossed, the line falls tothe Shuswap Lake, an irro- 
gularly shaped sheet of water, the head of the 
south Thompson Rivor, one portion of whose twin 
expansions is crossed at the Schickmouse Narrows, 
Tt thon follows tho South Thompson River to Kam- 
loops Luke, at the lower end of which, at a point 
known as Savona’s Ferry, the portion of the rail- 
way to be constructed by the company ends, and the 
Government line to the Pacific, one of the bonuses 
given for the construction of the work, commences, 
The three mountain rangos may be roughly taken 
as having an altitude above the sea of frum 8000 ft, 
tv 12,000 ft. for the Rockies, 7000 ft. to 000 ft. 
for the Selkirks, and from 3000 ft. to 6000 ft. for 
the Gold Chain, What is known as the Kootenay dis- 
trict is the triangle bounded on the south by the 
49th parallel, or the international boundary, vast 
by the Rocky Mountains, and west by the Gold 
Range, or about the 119th degreo of weat longitude 
The Thompson Valley, or Yale district, begins to 
the west uf this at the summit of the Gold Range, 
being much lower and flatter district, and forma a 
distinct ra GBS area from 800 ft. to 1200 ft. 
above the level of the sea, and onjoying a climates 
different from githor tho Kootenay country or the 
coast, Whilst the lutter is saturated with moisture, 
the local precipitation of rain and melted snow i» the 
low-lying portions of the Yule district is extremely 
small—for inatanse at Spence's Bridge, on the 
Thompson River, 760 ft. above the sea, in latitude 
50 deg. 25 min, north, and west lougitude 121 dog, 
48 min., the rainfall in 1875 was only 7.99 in,, 
or including melted snow, 11.84 in., whilst at 
Esquimalt, on the southern part of Vancouvor 
Island, it was 35.87 in. This small precipi- 
tatiun gives riso to the open or lightly tim- 
bered grass-land, so favourable for stock-raising. 
This portion of the country is essentially an 
arable district, for although cattic cannot safely 
winter out as they do on the ranches near the 
Rocky Mountains, yet the winters are neither long 
nor very severe, cold and rain do not co-oxiat, the 
snow is seldom very deep, contagious diseases are 
unknown, and there are here no class of cattle or 
horse thieves. Ample ovidence exists as to tho 
fertility of the soil for agriculture, but moat of this 
farming work is subsidiary to cattle raising. Wheat 
yields an average of 26 bushels to the acre, and in- 
atuncos of particular and not average crops are well 
authenticated of 45 to 60 bushels of wheat, 60 to 
80 bushela of oats, and 35 tons of turnips to the 
acre on well-cultivated farms, Still cattle will be 
the main export fur the future, as it is at prosont, 
On this continent the tendency of wheat is to he 
cheaper, of cattle to become dearer. Not long since, 
in view of the immense herds of the western 





s and herds exposed all the winter. 
- Running north for over 100 miles and receiving 
& hundred tributaries from the Rocky Mountains 
to the right and the Selkirk Mountains on the left, 
the Columbia, after passing and receiving the Kiok- 
ing Horse River on the right, then the Blaeberry, 
the stream from the Howse Pass River, and then 
the Beaver from the Selkirks on the left hand, 
ceases tu be navigable from ita rapids and canyons, 
It then abruptly turns a semicircle round the last 
and one of the highest peaks of the Selkirka, and 
commences its southern course, running for the next 
00 miles in a channel from 14 tu 3 miles wide, 
parallel to its former course with the Selkirk Moun- 
tains to its left, and the (iold Range to the right, its 
total length in the province being 440 miles, of 
which tho last 229 miles from the Death Rapids to 
the boundary is again navigable, and the greater 
part of the way by steamers of any size, This in- 
cludes from the boundary to the Kootenay 31 miles, 
thence to the north end of Arrow Lake, 75 miles, 
thence to suuth end of Upper Arrow Lake, 17 miles, 
through that lake 40 miles, thence to the outlet 
of Kagle Pass, and the second railway crossin 

29 miles, and forward 39 miles to the Death 
Rapids. It iasaid not to ba impossible to take a 
steamer through the Death Rapida, that the Koote- 
nay Rapids just above the junction of that river 
might be troublesome to navigate, and that at cer- 
tuin stages the Little Dalles, two miles above the 
railway crossing, would not be navigable, The 
Kuotenay River, after coming into the main trough 
of the Columbia, runs south through an excellent 
valley across the boundary into the district of the 
United States, and continues in the same direction 
to the 48th parallel of latitude. Then turning 
round in an opposite direction to the Columbia, it 
runs north, crosses the international boundary a 
second timc, and running a fine wide stream 
between the Purcell and the Selkirk range of moun- 
tains falls into Kootenay Lake, 65 miles long 
and from two to five miles wide, In the valley of 
the river and lower part of the lake are some 
of the finest Jands in the province ; for 50 miles 
from the lake it is a rich farming loam of 
unsurpassed fortility, strongly impregnated with 
lime, but it labours under the disadvantage of being 
flooded the whole spring and part of the summer, 
sadly abridging the period for ita advantageous 
cultivation, The principal cause of this is in the 
outlet of the lake, which breaks through tho Sel- 
kirk range in quite a narrow rucky detile, together 
with the immense drainage from the Rocky Moun- 
tains continued far into the summer, and the 
romedy proposed is two-fold, the enlargement of the 
outlet from tho lake so as to koep ita waters perma- 
nently lower, and the diversion of the Upper 
Kootenay from its present channel intu the 
Columbia through the two-mile barrier that now 
separates them, thus making the Columbia 100 
miles longer and the Kootenay the same distance 
shorter, and by this means sending all tho Rocky 
Mountain drainage above this point into the larger 
river at once. The whole of this is a grand mining 
district, the affluenta of buth the Columbia and the 
Kootenay being a well-known gold mining district, 
whilst on tho Kootenay Lake, about midway of its 
length, are sume very extensive veins of galena that 
the opening of the railway will make accessible and 
profitable. The whole of this Kootenay district haa 
a great future before it. The country round the 
mother lakes of the Columbia, and much of the 
Kootenay River Valley, is of great prospective im- 
portance. Divided into forest and prairie in pro- 
portions favourable to settlement, with undoubted 
mining resources, valuable forests, delightful 
climate, and admirably adapted for cattle raising, 
it only needs communication and settlement to 
make it equal to any country under the sun. The 
peculiar agricultural value of this district, and of 
most of the land east of the Frazer and in the 
southern parts of the province, is what is known as 
the ‘‘bunch” grass, which grows everywhore 
through the district not exceeding an elevation of 
30U0 ft. above the sea, This grass, which probably 
is the most valuable pasture grass in the world, has 
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must, like the groves of Calaveros and Mariposa in 
California, be sven to be believed. The monarch of 
the forest 1s the Douglas fir. Towering majest- 
cally in the air to an altitude of 300 ft., this valu- 
ablo timber tree is the principal source from which 
1s derived the material for building purposes, and it 
1s also largely exported as Oregon pine. It attains 
its best proportions in the neighbourhood of Victoria 
and along the west coast of Vancouver, but it grows 
over the whole province from the Rocky Mountains 
to the Pacific. It is generally quite straight, and 
and though cuarse-grained ts exceeding tough, rigid, 
and strong, bearing an immense transverse strain, 
Few woods equal it for railway work, for frames, 
buildings, bridgework, and ties It 18 especially 
suitable for shipbuilding, whilst its length, straight- 
ness, and strength fit it adimrably for masts and 
apars. Maata specially ordered are shipped 132 ft. 
long and 42 m. across, hewn octagonally, Along 
the coast it generally rune 8 ft. in diameter ata 
considerable distance above the ground, and reaches 
200 ft or 250 ft im averayo height, forming aig 
digious dark forests. In the grounds of the Par- 
liament Buildings at Ottawa, a section of one of 
these treca is 8 ft. 4 in. in diameter cut at 
20 ft. above the ground The treo from which 
thia was taken was 305 ft. in heyht Another 
valuable tree 1s the western cedar 1t grows largely 
along the course of the railway, especially in the 
neaghbourhood of the Shuswap Lake, The wood 1s 
a palo yellowish or reddish Hs He and very durable, 
splits easily and is largely used for shingles and rails 

1¢ abounds all along the Columbia and on the Selkirk 
and Gold ranges, 1s unknown im the dry interior 
plateau, but reappears along the coast and lower 
parta of the river valleys, where it attains an alti- 
tudo of 200 ft, and a diameter of 15 ft., but the 
very large trees are gonernlly hollow = The whit 

vedar is another giant of the Frazer Valley gna-the 
coast region, and was formerly largely ws by the 
Indiana in the construction of those gpGat canoes 
which are the wonder of the eastery people, and 
which, under their management, ga long way to- 
wards oxploining the early peopting of this country, 
and the wondorful interconyyynication which from 


tho carliest ages haa exjated between the Asiatic 
and American coast, tis by nu means necessary 
to suppose that thé“early immuigranta into America 
had to make ong northern detour by Behring’s 
Straits to Mags from one contment to the other, 
twonty oft \irty of thein in one of theso safe and 
handgfime crafts formed vut of a single cedar will 
Mi5/g a son voyage of considerable duration, and 
Maer by the sun and atars when far out of sight of 
and. The western hemlock is another large and 
valuable tree found along the mountain ranges, and 
in the river valleys grows to 200 ft 1n height, yield- 
ing good timber, and ita bark is used for tanning 

urposos as inthe east. Alony the shores of Kam- 
oupa and other interior waters is found the juniper 
or ‘* pencil cedar,” an aromatic wood, which grows 
abouts foot 1m diameter, and is valuable for interior 
housework. 

There 18 very little doubt that lumbering on a 
large soale is one of the destined future ro- 
souroes of British Columbia, and that the railway 
will find ample employment in carrying down to the 
coast the timbor of the terior at present locked up 
for want of communication Some large mills have 
already beun established on Burrard Inlet at New 
Westminater and other’points, Four of these espe- 
cially, two ateach of the localities named, are alread 
doing « very large business. The Moodyville Mill 
Company is now running e1x or oight logging camps, 
gives employment to JOO men, and cuts 100,006 
superficial feet per day. Their sawmillis lit by the 
electric light, and driven by a 300 horas-powerengino 
in addition to aturbino tho oumpany having one 
of the finest water powers in the country, During 
last season the company loaded twenty-six vessels 
of an aggregate tonnage of 22,522 tons, sounding 
off 12,438,818 ft. of rough, and 2,089,030 ft. 
of dressed timber besides selling 1,181,203 super- 
ficial feet locally Of the quantity exported, 
twelve cargoes of 11,660 tons, or one-half, went to 
Australia, seven cargoes to South America, two 
to China, one to Japan, two small veasela went 
to the ae Islands, and two to England. The 
Hastings Mill on the samo bay 1s a mmilar concern, 
on inuch the same scale, and with the same facilities 
for obtaining their logs and shipping their lumber. 
The capacity of the mill is 70,000 superficial feet 
per day, 18 auppled with logs from five camps, and 
employs 250 men Duriny the year they loaded 
twenty-throo vessels of 18,481 tons, the product 


















being 12,228,998 ft. of rough and 1,706,420 ft. of 


dressed timber, of which ten cargoea, or nearly half, 
went to Australia, five to South America, three to 
China, three to South Africa, and two to San Fran- 
cisco = This mill shipped one atick 28 in. square and 
120 ft. long without a knot or a shakeinit. Inone 
of their camps on Burrard Inlet a Douglas fir waa 
cut 131 ft long, 541n. in diameter at the butt, and 
39 in. at the top, without a knot in the whole of it, 
making 9600 superficial feet of timber, and another 
stick 113 ft. lung was 40 in. in diameter at the top, 
aquaring 28 in , without a blemish from end to end 
Both these mills are close to the terminus of the 
Pacific Railway on Burrard Inlet. Of the two mills 
at New Westminster, one of them devotes its atten- 
tion almost entirely to the local demand for fish 
boxes and timber in connection with the different 
canneries now so numerous throughout the pro- 
vince. The machinery at all these mills is ex- 
tremely good, most of it quite new, of unusual size 
and strength, fur such machimery as 1s in common 
use in the east would scarcely be able to produce 
boarda 36 ft. long and 541n. wide, which is no un- 
usual size, and which are handled with a pair of 
circular saws working ono above the other in the 
same frame, and the log passing between them. 
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THE LATE MR. WALTER NEILSON. 


Mr Watrer Neisson, the hghly respected head of 
the Summerlee lion Company, whose works have long 
been & | tag pe feature of the industrial eatablish- 
mente of the district of Coatbridge, near Glasgow, and 
whose decease was briefly mentioned mn these columns 
in our last 1asue, was most intimately identified with 
the progress of mechanical engineering and the iron 
nuujufectura in Scotland for upwards of half a century 
At hie death ho was in the seventy-eighth year of his 
age, and almost up to the last he contmued to take a 
deep interost in the various businesses with which he 
was connected. As a mechanical engineer he ranked 
high, and’as a man of busimess he was held im muoh 
regard, Living to such a great age he was a connect. 
ing link between the present very advanced condition 
of things, and that winch prevailed in the firat quarter 
of the century. He was bred to his profession at the 
Onkbank Foundry, the works of his father, John 
Neilson, and his uncle was James Beaumont Neilson, 
tho inventor of the hot-blast 

Before entering upon his apprenticeship, Walter 
Neilson pursued his studies in the University of 
Glasgow, and he ever afterwards on suitable occa 
sions gave evidence that his nund was well cult 
vated He was not long in becoming a highly skilled 
mechanic, indeed, it 18 said that by the time he was 
twenty ‘hal of age he waa fit to be trusted with 
managerial responsibility at the Oakbank Foundry, 
He certainly had a more varied experience than gene- 
rally falls to the lot of young engineers at the present 
day. Almost every kind of engineering work then 
required, Was done in the shops over which John Neil- 
son was the ruling spirit; and more especially did 
itinclude pumping, haulhng, and winding machinery 
for colliertes, ant blowing engines and hoisting ma- 
chinory for iron works; 1t even undertook the construe- 
tion of small iron steamers (for example, the Fairy 
Queen, in 1880), and the engines by which they were 





driven, 


When tho hot-blast invention became a decided 
success, the extenalon of the pig iron manufacture in 
Scotland rapidly developed. tween 1830 and 1840 
many new blast furnaces were orected, and in the year 
1836 the Sumime:lee Iron Works were started by the firm 
of Wilsons and Co, the partners in which were John 
Noulson, of Oakbank, hie son Walter (the junior 
partner), and Messrs. George and John Wilson, who 
were algo connected with the chemical induatries of the 
Glaagow district. The works began with a couple of 
blast furnaces in the year mentioned, the blowin 
engine for the same being made at the Osakban 
Foundry (as was also No. 2, some time subsequently). 
In course of time the works extended in such a way 
that there were eventually eight of the finest blast 
furnaces in Lanarkshire, We ought to mention that 
Mr Walter Neilson was earl matalled into the poaition 
of m ing partner, in which capacity he worthily 
acquitted himself over many years, 

bout the year 1870, or perhaps somewhat sooner, 
the original firm of Wilsons and Co. out of 
existence, and 1t was succeeded by that of the Sum- 
morlee Iron Company, consisting of the deceased and 
a brother (Mr. Hugh Neileon), and two sons, Many 
improvements were at various times adopted at the 
worke in question, notably those for collecting the 
combustible gases froin the furnaces, and turning them 
to profitable account, in the way that is now common 
in most tronmaking districts, both at home and abroad. 
Mis Neilson firat adopted the system invented by Mr. 
Ad@enbrooke, of South Staffordshire, and three of the 
furnaces are «till working on that system, but as the 


owtate has 








tops are still open the whole of the gas ia not utilued, 
Four others are quite closed in above, and are worked 
on the bell-and-cone system, similar to that of Messrs, 
Wrightson and Head, of Stockton. One of the furnaces 
still remuins unaltered, but there is an abundance of gas 
to heat the blast and get upall the steam that is required 
on the establishment. In every direction the Summer- 
lee Iron Works bear evidence of the akill and managerial 
tact of Mr. Neilson. Latterly, in the hande of hus son, 
Mr. George Neilson, they have given evidence that the 
owners are determined not to ‘a behind in adopting 
the most approved measures for collecting the am- 
monia contained in blaat furnace gases, and sending it 
out ito the market as sulphate of ammonia, the pro- 
duction of which has now become quite & success 

The Summerlee Iron Company have ath extensive 
mining properties in Lanarkshire, qaten ire, Dum. 
bartonshire, and Kenfrewshire, in which they work 
coal and the coal-measure ironstones, blackband, 
clayband, &c Their turn-out of pig iron reaches on 
an average 85,000 tonsa s year, which necessarily in- 
volves the use of a very large amount of coal and iron 
ore. Part of the latter, however, is Spanish hematite, 
which 18 brought to the Clyde direct in a steamer 
owned by the company, and oalled the Summerlee. 
‘They aleo do a very large trade in coal in the open 
seni amounting probably to an average of 1000 tons 
per day. 
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NOTES FROM SOUTH YORKSHIRE. 
Srerrcmeyy, Wednesday. 


The Staveley Coal and Iron Company, Lamiued.—The 
following 1s the twenty-tiret annual report of the directors, 
The net profit from the various business operations of the 
company for the year ending June 390, 1884, amounts to 
30,0307, 188 10d., which added to the balance brought for- 
ward from last account shows a total available profit of 
64,8011, 7s. 6d. An interim dividend was paid in February 
last of 30s, per share on the A and O shares, and 5s. per 
share on the B and D shares, which amounted in the 
aggregate to 19,550/. It ia now proposed to pay a similar 
dividend on the 8rd of September, carrying forward a 
balance of 25,201/. 7a. 6d. to the next account, During the 

t financial year the most severe competition has existed 
in all the trading operations of the company. The direc- 
tors are of opinion that considering the adverse times, the 
sharchoulders are to be congratulated upon the result of 
the year's working. The new sinking into the Sutton 
now been completed. Theshafts are 310 yards 
deep, and the whole of the plant, machinery, and «idin 
have been finshed im a inost substantial manner. This 
important work has been pushed forward with the utmost 
vigour and auccess, and nearly 300 tons of coal per day 
are now being drawn from this estate, The Sutton hard 
coal will be worked in substitution of the North Staveley 
coal. Jt was intimated in the report of 1876, that » 
werious mining difficulty had been met with at North 
Staveley, and the directors, after giving much conaidera- 
tion to the subject, determined to avail themselves of 
s clause in the lease to surrender the colliery, which 
they did in May last. The new colliery on the Sutton 
estate willin a short time bein a position to turn out 
a larger quantity of coal than was sible from the 
North Staveley pit, and of better quality. The whole of 
the ironstone uaed in the furnaces during the past year 
has been obtained at coat price, from minea of which the 
Staveley Company are part proprietors, The works 
machinery, ar oe have been maintained in good 
working order. Various improvements have been made 
to reduce the cost of production, and it ls hoped the time 
is nut far distant when some aubstantiol increase in 

rices will take place, The directura who retire are Mr, 
bites Kidley and Mr. E. Beddow who are eligible for 
re-election, 





NOTES FROM OLEVELAND AND THE 
NORTHERN COUNTIES. 
MippLespRroucH, Wednesday. 

The Cleveland Iron Mariet.—Yeaterday, the market was 
again dull and MHfelesa, and very little business was re- 
corded No, 8 Cleveland pig changed hands at 36s, 3d. 
to 368, Od per ton, but for some brands for export 37a. 
was agked. Owing to the unsatisfactory state of the 
home trade the lower qualities of irou are even more de- 

ressed, and No. 4 forge f.0.b. can be had at 344, per ton. 

here is no new feature in the manufactured fron trade, 
but some of the works report upecificationa as more 
numerous than they were before the holidays. Ship 
plates are quoted to &/. and angles 4/. 15s, ton lesx 
| per cent, at works, The Eston Steal Rail Works, of 

esara. Bolckow, Vaughan, and Co., Muiddlesbrough, 
remain closed, but the other steel mills ln the district are 
fairly off for work, not being confined to tha production 
of rails alane. In consequence of the extreme depression 
in the rail trade the price of hematite pig continues very 
low, Noa, 1, 2, and 8 being offered at 44s, per ton f o.b. 
west onast porte, The prospects in the shipbuilding de- 
partment are as unsatisfactory as ever. Freights remain 
unremunerative, and ateamors seeking freights find diffi 
culty in chartermg at rates which will cover oost of 
working, &. Engineers and ironfounders are steadily 
employed, but prices are cut very low. 


Blast Furnacemen and Restriction. —A fow days ago the 
Cleveland blast furnacemen held a meeting at Middies 
brough and passed the following resolution: ‘‘ That it is 
demrable that there should be a federation of all trade 
unions with a view to regulating the hours of labour and 


Ava. 29, 1884.] 


if possible to prevent over production, which has caused 
eo much poverty and distress in the pe * The Clave- 
land ironmaaters continue the policy of reatriction. How 
far they will relish the ides of the men adopting the same 
policy remains to be seen. 





The Sali Trade at ch ida a he Bell Bro- | Wednaad 


thers, of the Port Clarence Iron 


orka, Middlesbrough, 
continue to work salt successfully 


and are about to com 


mence the large alkali works which they have erected 
close to their salt pans. Mersra. and Oo., of 
London, have| Jand at Haverten and are boring 


for salt only a short distance from Mesers, Bell Brothers. 
The Newcastle Chemical Company, who were unsuccess- 
ful some time ago, have recommenced boring operations. 
In both instances the boring 1s being conducted by Mr. 
Vyvyan, of Whitehaven. 


Stag.—Some attention is being called in this district to 
the rapid accumulation of slag. Bricks, roads, an 
embankments are made of this matenal, Milliona of tons 
have been used in the construction of the Tees breakwater 
at the mouth of the river, and veasela have been purposely 
constructed to carry it away from the works to the sea, 
where it 1s deposited. But the heaps, which have grown 
into small mountaina at many of the iron works, are still 
growing larger, and it 18 apprehended that action will be 
taken to prevent the ironmasters from creating further 
obstruction by making these high slag hilla higher, The 
ironmasters greatly desire some method of getting rid of 
the slag at a small cout. 


FOREIGN AND COLONIAL NOTES, 

The Yanama Canal —We learn from Paname that im- 
mense quantities of rock are being employed in facing a 
breakwater in process of construction by the Panama 
Canal Company fur the protection of the inner in or 

rt at Fox River. The rains, although heavy and par- 


ieular’y destructive of new earthwork, do not cause a 
uapeie on of canal work, although they interfere with it 
greatly. 


Belyvan Wheels 1n Roumania.— It is announced that the 
John Cockerill Company has just obtained a rather con- 
siderable order for wheels from the Roumanian State 
Railways, The wheels are to be delivered at (ralatz, 


German Coal Mining.—The extraction of the Sarre- 
bruck basin in July amounted to 500,665 tons, as compared 
with 478,042 tons in July, 1883, ‘The sales effected in 
July this year in the basin were 503,987 tons. 


Bridmng the Dnieper.—A large railway bridge over the 
Dmeper, forming 2 portion of the rmlway to Ekaterino- 
pte as been opened. It 15 one of the largest bridges in 

urope. 


Locomotives on the Chicagoand North-Western Railroad — 
At the clowe of May, 1884, the Chicago and North-Western 
Railroad Company owned 639 locomotives, as compared 
with 578 at the close of May, 1883, 558 at the close of 
May, 1882, and 476 at the close of May, 1881, 


An American Girder,—A t girder which is to 
sustain the roof of the new Real Estate Exchange in New 
York, 15 45 ft. long, 5 ft. high, weighs 20 tona, cost 
5250 dole , and is intended to stand a strain of 250 tons. 
It will carry the whole of the western wall of the Mar- 
quand Building, in Liberty-street. 


Belgian Sicel Ravls.—In the first half of this year 
Belgium exported steel rails to the extent of 29,700 tons, 


The corresponding exports in the corresponding period of 507 


1883 were 37,040 tons. 


Canadian Railways.—Surveyors have commenced the 
preliminary surveys of a railway which will be known as 
the Port sui fre and ere River line, The country which 
the line will traverse in Kasex county {fs smooth and very 
little grading will be necessary There will also be very 
few bridges needed, and there are no swamps to go 
through The eastern termmus of the line 12 Buffalo, 
and it will follow close to the lake shore ing 
all the important places until it reaches Kinga le, when 
a bee line will be made across the country to Windaor. 
The preliminary myvey® on the eastern portion of the line 
are all completed. e line will be managed by the 
Delaware and Lackawanna Railroad eta ariel r. d. 
Cadman, chief engineer of the Lake St. John Railway, 
haa returned to Quebec with his party from an extensive 
survey, which he has just completed, embracing 25 miles 
of new location, extending from Rividre A Pierre to a 
point near Lake Edward. This section 1s now ready for 
grading. 

Anunan Ratiway.—We learn that the Asturian Rail- 
way Company has ft opened a section from har ag 
to Puerte de los Fierrus. The section is 6} miles in 
length, and it completes the Asturian hne, The works 
of the Asturian system are generally heavy, 57 tunnels 
occurring in the course of 23 miles, th length 
being 134 miles. Upon the section just opened there are 
also 61 tunnele of an te length of 1h§ miles. Be- 
tween some of the tunnels there are embankments of 
great height, and for the protection of these embank- 
ments it haa been necessary to construct at some points 
heavy defensive works. 


Iron Minerals in France.—It a that in the first 
seven months of this year France imported iron minorala 
to the extent of 790,490 tons, as com with 956,827 
tona in the corres ding period of , and 836,086 tons 
in the correaponding period of 1882. Of the iron minerals 
imported into France to July 31 this , 118,407 tons 
came from um, 230,927 tons from 381,967 
tons from 8 88,500 tons from Italy, 1 711 tons 
from Algeria, &n 


through 


11,888 tong from other countries, 
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NOTES FROM THE NORTH. 
Giascow, Wednesday. 

@ Pyw-Iron Marke. — Tho warrant market 
opened firm last Thuraday, but towards the olose there 
were some preasing sales which sent prices down, and 
ay’s advance of 1d per ton was lost. rana- 
actions were reported during the foronuon at 41s, as 
and 41s. 7d cash, alwo at 41s, ad and 414 9d. ono month, 
with sellers at the close auking 41s. 74d. cash and 4in 94d 
one month, and buyers offering 4d per tun lower In 
the afternoon prices declined to 41a 54d. cash and 41s. 8d 
one month, at which «ome business waa done, and buyors 
were offering at the close 41s, hid. and 41a, 7§d. cash and 
one month, respectively, Friday's warrant market was 
inactive, aud only a very small amount of business was 
done, the close of the forenoon market bemg 4d per ton 
under that of the previous day, and the same os that of 
the preceding Friday There was no meoting of the ‘iron 

an the afternoon, out of respect to tho memory of 

the late Mr, Walter Neilson, whose funeral took place 
that day. The market was very dull on Monday, chiefly 
in consequence of a disappuinting roturn In regard to 
the shipments of last week, and prices fell 1d per ton 
from Jast week’s close On forenoon ’Change the prices 
ranged from 418. 54d to 41s 44d. cash, and from 41s, 7d 
to 4ls. 64d one month, tho clone being buyers at the 
lowest quotations, and sellers wanting 4d. more per ton. 
Business was again transacted at the lower rates iu the 
afternoon A little more firmness was displayed in 
esterday’s market, and the close showed a recovery of 
1a per ton, 41a 5d. cash, and 41s, 7d. one month, being 
the pricea at which business was done in the afternoon 
Lower prices were reached to-day, transactions being 


repo in the forenoon at 4la 5d, downto 41s 4d, 
cash, and at 41a 7d. down tu 41s. 6d one month, 
and in the afternoon at 4x 3d and 41a. 5d, re 


spectively, with sellers at the close asking 4d. per 
ton higher. With the exception that the prices of 
watra have gone on declining more or less continu- 
ously, and that special brands have maintained their 
prices, which have in some cases been further advanced, 
the pig iron market has been almost foaturelesr during the 
past week, It is said that Coltness iron is not procur- 
able for prompt delivery, even at the advanced prices 
Tho tone of the market 18 fairly steady, but it is not one 
of great confidence. Some ten days or a fortnight ago 
hopes were entertained tn several quarters that the rise in 

rices was 1inminent, but thoy have ontirely vanished 
There is no change to report in the condition of the home 
trade, nor are the accounts from America in any way 
changed, although rather better reporta are coming from 
the Continent The number of blast furnaces now in 
operation is again up to 95, as compared with 94 last 
weok, and 11h a year ago. One has been blown in at the 
Gartsherria Iron Works, and one at tho Eghmton Tron 
Company's Works, while one has been damped out at 
Clyde Iron Worka. Last week's shipments of pig iron 
from all Scottish porta amounted to 9320 tons, as against 
11,484 tona in the ing week, and 17,009 tons in the 
corresponding week of last year They included 1150 tons 
tothe United States, 1110 tons to Canada, 560 tona to 
Austraha, &c , 275 tonsa to France, 635 tons tu Italy, 
1237 tonsa to Germany, 100 tons to Ruseia, 435 tons 
Belgium, and lesser quantities to other countnes, Up 
till Tat Raturday the shipments for the year had fallen 
off to the extent of 50,485 tons, as compared with those of 
the correaponding period of 1883, e stock of pig iron 
in Messrs. Connal and Co 's ee warrant stores yester 
day afternoon stood at 585,940 tons, a4 against »447 
tons of yesterday week, showings decrease tor the week of 
tons. 


The Scotch Mivers.—For some time the Executive 
Board of the Fife and Clackmaunan Minors’ Association, 
and the Coalmaastors’ Association of the same two counties, 
have been carrying on negotiations with a view to the 
establishment of # sliding scale for settling wages, and 
hitherto they have only taken the form of correapondence 
Up till the present the two parties have been unable to 
agree upon the basis as to the standard rate uf wages, but 
there 18 a common agreement as to the rate at which wages 
should fall or rise; namely, 8d per ton as the selling 
price at Burntisland, declines or advances 1s per ton. Uf 
course, the two parties want to fix upon a year or portion 
of a year when the wagons were in favour of their reapec 
tive interoats, and the two proposals which have emanated 
from the o ite sides have not met with approval on 
both hands; and the coalmasters now submit another 
proposal, which ia to revert to the basis d upon in 
the year 1880, when a similar movement was on foot 
They now consent to meet in conforence with representa 
tives of the men for the purpose of discusung the details of 
the proposed compact. Itisato be hoped that some per- 
Taanent good will be the result. Conmdering that the 
market has improved for east coast ovals, and that an ad- 
vance of prices har been obtained, the men have sent in a 
request for an increase on their wages to the extent of 1s. 
per cent, The Lanarkshire miners have recently sent out 
circulars to the coalmasters and managera in sevoral dis- 
tricta of the county requesting an advance of wages, and 
yesterday was the day fixed for receiving replies. In 
only two of the districts, however, have the coalmaaters 
noticed the circulars, and in their answers they reply that 
the price of coal, which has not been so low for thirty 
years, does not warrant a rise of wages at the present 
time. The miners intend to persist in pressing their 
claims for an advance, 


The Eyemouth Railway.—An important public 
meetl Sif panel with the Eyemouth railway scheme 
was held in the Town Hall on Saturday evening Mr. 
Gibson, of Netherbyres, ded, and Colonel Milne 
Home, M.P., addressed meeting at length, setting 
forth the great advantages which would accrue tu Eye- 


mouth by having the 
with the Nort 
largely attended, and showed a 
the proposed undertaking. Mr. Maik, 







rt put into direct communication 
British stile & The mocting was 

eart appreciat on of 
.E , Was presont, 
and explained the nature of the acheme, and Mr John 
Dickson, tish curer, and Mr. Georgo Collin, Jun , fsher- 
man, apoke atrongly in favour of having the railway con- 
structed without delay, so that the full henetits of the 
harbour extension now bemg made may bo reaped There 
now seems every likelihood uf the scheme, for which the 
necessary deposit has been mado with the Board of Trade 
being carried out Jn the course of hia remarks Colonel 
Milne Home said that the quantity of white fish landed 
at Eyemouth this year was 47,067 cwt , and of hermngs 
up to August 16 there had buon 16,596 crans, the ostamate 
for the remainder of the season being 10,000 crans, making 
altogether 26,500 crans. The value of the white fish was 
reckoned at 31,210/., and that of the herrings at 30,000/. 
They were gotting the harbour Improved, and the noxt 
thing was to have railway accommodation The nominal 
ca aes of the company provisionally formed to get the 
railway constructed wan 80,000/., and it was intended to 
go to Parliament in the next ordinary sossion to secure 
the necessary powers 


Veaut of the Mining Inatetute of Scotland Ww the Forth 
Bridge.—On Thursday of last weck the members of the 
Mining Institute of Scotland, held their summer meeting 
in Edinburgh, and visited the works of the Forth Bridge 
Upwards of a hundred gentlemen were prosent frum 
the west of Scotland and from the eastern counties. 
Nearly two hours were spent at the works, where all the 
operations in pr s were fully explatned to the 
visitora On returning to Edinburgh they moet at dinner 
tn the Waterlvuo Hotel and held a business meeting In 
the course of & discussion on the report of a committes on 
the Harriwon coalmining machine, it waa atated by Mr 
Roxburgh, of the Alloa Coal Company, that they were 
getting to be more and more satisted with the machine, 
and that by its aid they were able to deliver their coal at 
from 4d to Gd per ton bettor than when 16 was got by 
manual labour. 


The Whitworth Scholarships —It 18 worth recording 
that out of the twenty-hve Whitworth scholarships open 
thin year to competition in connection with the Science 
and Art Department of the Committee of Council on 
Education, no‘fewer than mx have been gained by Glasgow 
students Theirnamesare Andrew © Shaw, d 23 
enginecr, Gl w, 150) J. Kerr Reid, 25, mec ianical 
draughtsman, Glasgow, 1507) John Kemp, 21, engineer 
apprentice, Glasyow, 100) W., A E, Crombie, 22, 
inarine enginecr, (rlasgow, 1002: John Sharp, 24, draughts: 
man, Glasgow, 100) John Dougan, 24, engineer, Glas- 
gow, 1007. As many as four of these students attended 
the day and evening classes at the College of Science 
and Art. It is stated that since the Whitworth scholar- 
ships were first instituted in 1869, such a large measure of 
success has never before fallen tu any college or educa 
tional matitution in one year 





THE Messackries MARitiMes —Tho 8t Ftrenno Stool 
Works Company has received an order for the plates 
Paes for a ateamer building for the Mosssgeries Mari- 
Imes, 





GERMAN Coau.—The extraction of voalin the Dortmund 
district in the second yaa of this year was 6,598,503 
tons The corresponding extraction in the corresponding 
quarter of 1883 was 6,620,139 tons, 


A Scaring Lanner anv Fint Facarr ~The ex- 
perience of the past few yoare has shown that when a hre 
occurs among high buildings, separated only by narrow 
lanes, the brigade 18 quite unable to make rajfid headway 
against it Tho power of a jet to extinginsh flames 
depends Beetle upon the force with which it inpinges 
upon them, and when it falls in a gentle stream its effect 
ona fierce fire is very greatly reduced It 2, therefore, 
desirable that the hose pipe should be carried above the 
level of the fire, and the jat directed downwards, go as to 
preserve as far as powsible the pressure of the water, and 
tu render this possible Messrs EH Bayley and Co , of 
42, Nowington Canseway, Sonthwark, have broucht 
out a scaling ladder, constructed somewhat in the 
style of a fire escape, which will reach to the great height 
of 85 ft , and anable tho firemen to take up a most com 
manding pomtion. Tho ladder ia mounted upon a parr of 
large wheelsin tho usual way, but with a wider bare, and 
is made in threo lifts, each 34 ft Jong Whon fully ex- 
touded the second ladder overlaps the firat 8ft 6in, and 
the third overlaps the second an equal ameunt, the total 
height being thus 85 ft The escape in telescopic, the 
second Jadder sliding m guides in the aside timbers 
of the first, and the third aliding in the second It 
ia raised by a winch fixed to the underside of the first 
ladder, and the whole length can be extended by two 
men 1p 45 seconds. Upon the barrel of the winch there 
are wound two steel ropes, one to exch of the movable 
laddera, and both ladders rise at once, the upper mount- 
ing at twice the speed of the lower. They ean be stopped 
at any part of the ascent, and be fixed by dropping mm a 
pawl, All three ladders are trussed with wire rope, and 
thus are exceedingly oad deflecting very little from the 
atraight line when at ¢ cir greatest elevation. Tho new 
escape 13 not designed to supersede the old one, and 
although it may often be serviceable in saving life, its 
chief object 1a to enable the men to attack a fire 11 the 
upper part of a high building, and as the constant ten- 
dency in towns is to build higher and ingher its held of 
usefulness will be very great. Already the makers have 
received orders from the Metropolitan Fire Brngade, the 
Admiralty, and the af cnicipestty of Parise, and as the 
merits of the new ladder me known other large 
tuwns will probably follow suit. 
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Tue Blitz is an unarmoured twini ew deapatch | 
vessel of high speed, with special — opliances for | 
torpedo sorvice, She is the firat vessel byilt entirely | 
of mld steel for the German bets The principal | 
dimensions of the Bits are: Length between porpen- | 
diculars, 74.7 metres (245 ft. Lin.); beam 8.9 metres 
(82ft. Bin ), depth, measured from top of deck beams 
to top of keel, 003 metres (19 ft. Of in.); displacement, | 
1382 tons; mean draught, 4.05 metres (13 ft. 34 in.); 
midship section, 30,2 square motres (323.2 syuare foot) | 

The armament consists of a 12.5 centamotre chase | 
gun mounted on the forecastle, and four 8,7 centimetre | 
guns giving broadade fire; in addition to which, an | 
underwater tube for the discharge of torpedoes is | 
provided. | 

The ship was domgned by Herr Cehelmrath | 
Dietiich, Uhef Conatrnuctor of the Imperial German 
Navy, Member of the Institution of Naval Architects 
(England), and built at the Norddoutache Worft in 
Kiel, under the direction of Herr Otto Sohlick, 
Mem, lnat NA. It may bo remarked that the results 
of the trials show that the caloulations as to speed were 





Sar HP 
Mean pressure }. 35 Atm* 


most carefully made, and the performance of the is 


vessel in overy respect reflects great credit on her 
designer. 

The engines, which were demgned by Herr C. 
Jingermann, Mem. Inst M.E., and Mr. P. L. Weather- 
head, Mem. Inst. M.E., and Assoc, Mom, Inat, C.E., 
were built by the Markisch Schlessache Maschinenbau 
und Hiltten Action Cresellachaft (formerly F. A. Egells), 
Berlin, in which establishment the above mentioned 
geutlemen have workod in conjunction for many years, 
und where they have constructed during this period a 
great number of engines for the most important veusels 
of the Imperial German Nary. 

The engines of the Blitz, of which we givo a two- 
page engraving this week, together with other views 
on the present and opposite es, are ria ie 
in two groups, as shown in Figs 1 and 2, 8 motion; the high pressure cylinders are provided 
atarboard and port propellers are driven reepectively with Meyer's expansion gear, and tho alteration of 
by the after and forward engines; the intermediate | cut-off in the low-preasure cylmders is attamed by 
shaft of the forward ongine passing behind the eylinder | means of a econ expansion alide working on the 
covers of the after engine and over the top of ite air- | top side of the low-pressure slide case. By using ex- 
pump box. It will be observed that the high-pressure pee valves on both cylinders, the work performed 
oylinder of the aft or starboard engine is p at tho in them can, by all grades of expansion in the high- 
after end of the engine room ; tins ale (lg Was, pressure cylinder, be equalised, and a very uniform 
rendered neoensary through the extremely fine form of. motion of the engines attained at all powers. 
the ship aft. The engines were doaigned to develops | The engines are started from the platform b...._— 
men of 2700 indicated horse-power during s con- the two low-pressure slide oases ; saoh oylinder is pro- 
tinuous six hours’ trial, and aro of the direct-acting vided with a hand-atarting valve, that on the high. 


compound reociver type, modified to suit the apace 
placed at the disposal of their designers, 

The framing ia of simple and solid construction, and 
is clearly shown in Figs. 3, 4, and 5, on our two-page 
engraving. The cranks of the low-pressure cylinders 
are placed at an angie of 00 deg to those of the high- 

re, The main ‘slides are worked with the usual 
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Fig. 7. 


pressure cylinder taking steam directly from the high 
ressure slide cass, and that-on the low-pressure on 
er from the low-pressure alide case, instead of 
taking their steam from the steam pipe before the 
main stop valve, as is often done. this arrange- 
ment the alide valves cannot he lifted from their faces 
when the hand-starting gear, as the pressure on 
the hack must always exceed the pressure in the oylin- 
der acting through the ateam port. This is a matter 
of great importance in ships of war, ss certain atarting 


of the engines ia absolutely n . The engines 
aan ravanea by means combined, hydraulic and 


steam 3 the aeden as oe arrangement of 
srhiah 42°45. be gen ta , 8, 4, and ~ A small 
hydraulic hand pump, not shown, is employed to moye 
the valve gear when the steam is not up. 

The cylinders whose diameters are respectively G0 
millimetres (35$ {n.), and 1.520 metres (50; {n.), 
with a stroke of 660 millimetres (26 in.), are 


Ava. 29, 1884.] ENGINEERING, 


201 


ee er pp ee See ee ere a 
ep i Ss 





ENGINES FOR THE IMPERIAL GERMAN DESPATCH VESSEL “BLITZ.” 


CONSTRUCTED BY THE MARKISCH SCHLESISCHE MASCHINENBAU UND HUTTEN ACTIEN GESELLSCHAFT, BERLIN, 


mT 






! 
} 
| 
! (J 

) 

7 
| 
* 
J 
H 


lol lo 


C 
= | 










—— a 
aes = 


Sinn } a Agate ©) 






tee ee 








hh 
hy 
j ne > 
Le ‘ 0 
| 3 / 


iia 






202 


ENGINEERING. 


[Aue. 3 9; I 884, 





steam jacketted with steam taken from the sepa- 
rator, 

The crankshaft, which is of steal, has a diameter of 
240 millimetres (9,7. in.), and works in brass bearings 
lined with white metal The length of the connecti 
rod is 1.270 metros (4 ft, 2 in.), 8.85 times the throw o 
the crank. 

The condensers, which have together a cooling surface 
of 605 square metres (5403 square feet), are d in 
the wings of the ship and partake of the ships form in 
order to economise space ag much as possible. They 
are constructed entirely of brass; the tubes have a 
length of 2,524 metres (8 ft. 3$ 1n.) between tube- 
ies sand sro 17.5 millimetres (}} in ) in diameter ; 

hey can be easily drawn on removing the after 
covers, 

The air pumps are worked directly by rods attached 
to the low-presaure pistons, the cover on the cylinder 
end of the pump is made in halves bolted together in 
order to facilitate the inspection of the pura The 
pump casings are of cast-iron, the liners and buckets 
of rasa, tho valves are of india-rubber and work on 
brass seats, The air pumps have a diameter of 350 
millimetres (13¢ in), They draw through a pipe in 
connection with the under part of the condensers. The 
water is circulated through the condenaor tubes by two 
centrifugal pumps of light construction, the fana with 
their casinga being made entirely of brass, They are 
placed in tho forward part of the engine-rooin. 

The feed pumps are single acting, and attached to 
the side of the air pump casing ; they are aluo driven 
directly from the low-pressuro piston. There is one tu 
each engine; the diameter of their plungers is 90 mih- 
metrea(J3,",in ), the theoretical pumping capacity being 
thua riot of the volumo of the low-pressure cylinders 
The hi ge pumps are two in number, and are similar to 
the feed pumps, bat are worked from the crauk aide of 
the low-pressure pistons, and are attached to the main 
frames of the upiae 

A separator is situated in the starboard forward 
corner of the engine room, from which the steam pipes 
branch off to the high-preasure cylinders ; each steam 
pipe has a diameter of 280 millimetres (11 in.) 

The propellors have each three blades of the Qnffith 
form, og tly moditied, and bent aft, They are 35 
metres (11 ft Uin ) in diameter, and have a mean pitch 
of 3713 metros (12 ft 231n), the developed .wrea of 
the blades of each propeller is 2.128 square metres 
(22 77 aquare feet) as 

Steam of five atmospheres pressire is supplied 
to the engines by efght return-tube boilers wi the 
usual construction, their dyameter ia 2.96 metrea 
(Oft Shin ) and length 29 qnetres (9 ft. 64in ) Each 
boiler has two of Fox's patent corrugated furnaces, 
040 millimetres (3 ft sh.) tn diameter outaide. The 

rates have a length 6f 196 metres (6 ft. 5in) Each 

Joria, provideg“with 164 brase tubes, 216 metres 
("7 ft, Lin.) long“and 76 millimetres (3 in,) outside dia- 

faster The total heating surface of all eight boilers 
s 788 square metres (8431 square feet), and the 
firegrate surface 27.9 square metres (298.5 square fcat). 
e boilors are arranged in two stokcholds separated 
by water-tight transverse bulkheads carried up to the 
top deok ; they are stoked foro and aft. There are 
two funnels, each of which sorvea for a group of four 
boilers. 

Tho weight of engines, propelling apparatus, boilers, 
&c., including spare gear, with water in boilers, con 
densers aifd pipes, was sapecitied by contract not to 
exceed 389 tons of 1000 kilogrammes (2203 1b.) each. 
The actual weights of the machinory when finished and 
eregted on board was oonaiderably under this figure, 
being aa follows : 


Tons of 
1000 kilos, 
Engines, condonsers, centrifugal pumps, 
pipes, and outboard valves in engine- 
room, floor plating, water in condensers, 
ond pipes wed 120 6 
Propellers, shafting, stern tubes, plummer 
blocks, &o. : 86.4 
Boilers with mountings, firebars, lagging 
uptakes, funnela, pipes, floor plating, 
water in boilera, and pipes hs 219.3 
Total weight . 376.8 


On the 25th of June of last year the vessel (after | 77 


having been brought to hor deep load line by means of 
pig iron ballast (as her equipment of guns were not 
then finiahed), put to sea from the Imperial Dock- 
ard in Kiel for her ,six ,hours’ full-power trial. 
The trial waa made under the supervision of the 
Govornment dockyard officials, the contractors were 
cepresenie on tho occasion by Mr. YP, L. Weather- 
ead 


The results obtained were considered very satis- 
factory, the engines worked during the six hours with- 
out a hitch. 
quarter of an hour from both engines, and the mean 

wer developed during the six hours waa caloulated 

m them to be 2816 indicated horse-power. The 
cards taken at the commencement of the trial showed 
an indicated power of 2005 horse-power, and d 
the last quarter of an hour the engines were working 

































ndicator diagrams were taken every 


at 2984 Indicated horse-power, the power never falling 
during the whole trial below that contracted for; the 
maximum power duting this run was 3050 indicated 
horse-power. The mean number of revolutions was 
148, steam | shewtabs in boilers 5 atmospheres, and 
vacuum 0.82 atmospheres. The consumption of 
Westphalian coal on this trial was 1.26 kilogrammes 
(=»2.772 lb.) per indicated horse- power, 

Two trials of twelve houra’ duration were mace to 
obtain the coal consumption at lower powers with the 
following results, With 1200 indicated horse-power 
the consumption was 0.8 kilogramme (=1.76 lb.) per 
indicated horae-power, and at 700 indicated horse 
power, 1.02 kilogrammes, or 2.244 lb, 

Copies of three seta of diagrams are given in Figs, 6, 
7, aud 8, on page 200; they were taken from the port 
engine on three runs over the measured mile at dif. 
ferent speeds. The carde of the starboard engine, 
which are almost reproductions of them, are not Sieh, 
as they afford no further interest. The results of 
here three speed trials are set forth in the following 

able. 
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Mean Midahip 














Displace | Revolu | Indicated| Speed 

D ieuere Gy Baan muntin | tionsof | Horse in 
Veusel Feet. Tons. Engines, Power, Knots 

4 05 metre 147 6 2208 1é62 

mi3ft, 84 1n 823,2 1882 128 5 1794 142 
101 6 915 11 57 
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THE MECHANICAL EQUIVALENT OF HEAT. 
To THE Kviton oF ENGINgERING. 

Sin,—I have a little dithoulty im understanding Mr. 
Pinnington’s letter in your issue of August 1hth. It 
appeara to me that he only states a part of a case when 
he saya: “‘ Now, if we allow a weight to fall freely and to 

uire its natural acceleration, on the arrestment of the 
weight the total conservation of energy acquired dunn 
the descent may be oxpended in producing pressure only, 
state the caso fully, it appears to me that he must 
AMave added something like thia. 

But, as this pressure (acting in an upward direotion on 
the weight) 4 in excess of the downward pressure due to 
the weight when at reat, it will in its turn propel the 
weight upwards, and (if no work was spent in overcoming 
the renistance of the air, orin producing heat, &c.) cause 
it to rise to the exact height from which it fell, whence 
passing through a phase of rest it would again descend, 
and the cycle would be repeated ad inflnitum., 

Tho latter pert of his letter I do not quite understand 
and cannot therefore reply to. 

1 hope however that, as thie 18 really beside the ques- 
tion raised by Mr. Pinnington, he will not now delay 
giving that account of hie equivalent and how it is ob- 
tained, which he promised. 

Yours faithfully, 


Glasgow, August 18, 1884. 





INDIAN PUBLIC WORKS DEPARTMENT. 
To THR Eprror OF ENGINEERING. 

Srx,—With your permission I cannot allow ‘ Civil En- 
gineer’s” letter in your isave of July 18th last tu pase 
without reply. This I have postponed while awaitin 
the arnval from India of the latest edition 4 une 80 1884) 
of the Indian Public Worke Department Classified List, 
From thia I bad hoped to be able to teat the correctness 
of your correspondent’a latest assertions anent the pay 
of non R.E, milttary officers employed as civil engineers. 
Having carefully examined this Government dooument, 
the only one so far_as I know whence such information 
might be expected, I find it to be absolutely silent on the 
subject of special rates of pay fur such officers. Iam at 
a loss, therefore, to guess whence ‘Civil Engineer” has 
obtained the figures he so triumphantly ades before 
your readers as proof that I am making deliberate 
attempts to mislead them, Let us see how far his guid- 
ance may be trusted. 

The summary he gives of non-R.E. military officers em- 

loyed as civil engineers in correct, so far as the Classified 
Dist goes, in all but one particular, namely, ther® does 
not appear to have been more than one such military 
officer of the rank of supsrintending engineer for at least 
twolve months past, instead of two as he asserts. 

He shows three captains as of the rank of executive 
engineer, third grade, each of whom he asserts draws 
rupees per mensem against civilian pay of 650 rupees, 





One of these three oa I happén to know intimately, 
who of my own knowledge I should be pre to awear 
doea not draw a single paw of pay above ru I 


have, however, written to a friend who knows even 
better than I do, and he replies as followa: ‘‘ Captain 
ts nothing oxtra because he is staff corps, aud 
this is the caze with mos men of the staff corps. but 1 
do know a Major of the staff corps who gete a lot 
oxtra, At some remote period he was called upon to 
elect under what rules he would serve, and he elected 
with the above result. Thisisall E know.” This, there- 
fore, entirely bears out my own impression, the moat 
that can be said for ‘' Civil Engineer's” statement 1s that 
ry ntly he has generalised from a few isolated cases of 
offioars serving er special rules not of general applica- 
tion, There are exce we all know to every general 








civilian engineers serving by special 


agreement on ¢xcep- 
also, 






































pa 
picspeienal cases referable to a “ remote 


other pointa, though thia may probably be taken 
. | ference that he would like to du so, were the 


named represented 
perempto 


on the aubject ; I must den 
they (each of the three articles) were worthy of something 


on) 





rule, and it would not be difficult to instance cases of 


I therefore see no reacon for withdrawing what I before 


wrote, that asa general rule staff corps officers, unlike 
ae ke Enginoors, get no milita 
Vv 


allowances, but work for 
ough there may bea fow 
period” as ex- 


jan pure and simple, 


preased by my correspondent. 
The only other objection pert "Civil Engineer” to 
my former letter ia» trifle. He harps on the question 


whether or not an Act of Parhament is necessary for the 
discharge of military officera from Government employ- 
ment. I need scarcely point out that though I admitted 
my former wording to be faulty if not read with the 
context, be is apparently too obstinate to adopt this 
rational method o 

the plain meaning of what 
ho will ecessary 
to effect auch rere and that the sanction of Parlia- 
ment would at least 

pensation which any such scheme would invalve. All I 
meant was that for i 
the Government of 
necessary. 


reading it, and still 
T wrote, 
that a royal warrant would n 


refers to distort 
erhaps, however, 
admit 
necsesary for the monetary com- 
Retting rid of civilian enygineera under 

ndia, no such procedure would be 
Your correspondent refuses to argue with me on any 
4 an in- 
facta not 
for 


aici ‘ 
A CIVILIAN Engrnexk NoT A Coopxk's Hint Man, 


Auguat 20, 1884, 





ROYAL CORNWALL POLYTECHNIO 
SOCIETY. 


To tue Evrror or ENaINgRBING 
Srr,—In your issue of 1st inst., ‘One of the Judges” 


at the Royal Cornwall Polytechnic Society's Hxhibition 
of 1882, wrote to point out that the J ubite 

waa not awarded to Messrs. Tangye for each of their three 
exhibits, viz., che ‘ Robson” gas engine, the ‘' Wilson” 
gaa producer, and the ‘'Tangye” donkey pump, but for 
the extent and general excellence of their collective ex- 
hibit, and this 1 ily da your correspondent did court- 
teously and fairly in 

and this old and useful Sooety; I therefore was rather 
surprised to seo 10 last Friday's (15th inst ) 
signed by the chairman of 
deavouring to discredit that communication, and se 
professing te consider the matter as af exceedingly 
small importanca, no mention 1s made of the fact that a 
lengthy correspondence took pla 
the committee of the judges on this subject of the gold 
Jubilee medal. 


e gold medal 


e interests both of Mesurs. Tangye 


paper, a letter 
esurs, Tangyesn, Linnted, on- 


ce between them and 


The Messra, Tangye, Limited, were at the Exhibition 
a Mr. Treglown, who in a moat 
manner told the judges he would not take the 


Id iNedel: unless he could attach 1t to each article ; thu 


the Committee of the Royal Cornwall Polytechnic Suciety 
would not sanction, notwithstanding the long, friendly, 
and valued connection that had existed between them 
and the Messrs. Tangye and Cv. ; letters passed to and 
fro, but tho Messrs. Ta 

and acts of Mr. Treglown im affixing the gold m 
each exhibit separately and so advertising them against 
the decimion of the judges’ committee, 


ngye fathered both the language 


to 


Ican only infer that the Jubilee gold medal of the 


Royal Cornwall Polytechnic Somety ia not of the amall 
importance this eminent firm make it appear to be, aa their 
chairman quotes from the s 
te br Cornwall Polytechnic Soctety to substantiate his 
position, 


h of the President of the 


but unfortunately omits a few words which bear 
“that the judges felt that 


" I have 


batter than the first and second allver medals 


yet to learn that the president of any society can override 
the decision af the judges, and am certain it waa never 


intended at the Falmouth Exhibition under reference. 
I regret the len of this letter, but my oxcuse must 
be the welfare of the Royal Cornwall Polytechnic Society, 


the judicial awarda at whose annual exhibitions, {f set 


auide, even anecyenenty; by such claims as those mada 
by the Messrs. Tangye, Limited, will aoon loge the high 
value they have held for more than half a century, not 
un Cornwall but the world over, 
y this post I address the chairman of the Judging 
Vommittee in the Mechanical Department for 1882, ask- 
ing him to take notice of this correspondence if need be. 
I am Bir, As A haba 
One Al the Judges RO. P. Bociety 
ne of the Ju ,R. 0. P, s 
E Min, 1882. 


4, Great St. Helens, London, August 20, 1884. 





Raitways IN New Sovrs Wares.—The New South 
Wales engineer in-chief for railways (Mr. John Whitton) 
has been inspecting the works in progress on a line from 
Cootamundra to Gundagai, and on another line from 
Murrumburrah to Young. Theexcavations on the former 
railway are nearly completed as far as Coolac, and along 
the remaining portion of the line they are in a fairly for- 
ward state. other works are pregressing fairly also, 
and with the cnergy which the contractors are now dis- 
playing the line should be ones if the weather proves 

avourable, by the contract ; Sune 80, 1885. Mr. 
Whitton has given inatructions for another survey to be 
made to ascertain the practicability of placing the Gundagal 
railway station nearer the town. On tho line froin 
Murrumburrah to Young, the contractors will shortly be 
ready to commenos laying a portion of the permanent 
way, but thers is @ considerable amount of work yet re- 

ning to be done, and it is doubtful if this line wil) be 
ea to be opened at the contract date, vix., ber 
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The Publisher desires to draw the attention of Manu/facturers 
and Purchasers to the advantages offered the INFOMATION 
AND Inquiry Room established at tha offloce of thu Journal. In 

of the principal 

of ths leading manufacturer the mp Trader, 

catalogues ein rug ; 

sither for referencs on halPlbutiont. A casted arrangement as 

i rd contuiuously or 

from tume to tune in ENontpanine will also be available for refer- 
vrted to contribute their 

indesed and placed under the care a/ 


ENGINEERING. 


FRIDAY, AUGUST 29, 1884. 


Lerten 








— petggaarenrs: 


THE FRENCH POSTAL AND TELE- 
GRAPH SERVICE. 


M. Cocurry, the Minister of the Postal and 
Telegraph Service in France, has lately pro- 
sented, to the Premdent of the Ropublic, a very 
complete and interesting report on the working of 
his department. A special interest attached to this 
document lies in the fact that it was M. Cocohery 
himself who brought obout the fusion of the 
two services. This union, which was effected by a 
decree dated the 27th February, 1878, had been 
urgently demanded for a long time. Previously 
the services were dependent on two ministerial 


be | usually short, and always uncertaim, is worthy of 


bat | the minister, who, by 


ons | of 


-(|compriges 81x 
"| follows 
,»{ stall, 3, the counting-house , 4, material and con- 
-| struction ; 5, tho local service , and 6, the general 
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de ents, those of the Interior and of Finance, 
and it was found practically impossible to conduct 
them harmoniously and with full usefulness 
to the public A similar union was in pre- 
paration, or had been already accomplished, in 
several other countries, when the French decree 
of the 27th February withdrew both post and tele- 
graphs from the departmenta which had reapectively 
controlled them, and placed them in the hands of an 
under secretary of state, who was M. Cochery, the 
present minister. By hard work and good manago- 
ment the change was satisfactorily comploted a 
short time after the passing of tho decree (dth 
February, 1879), and the Ministry of Posta and 
Telegraphs was established, with M Cochery at the 
head = Tho fact that he still retains this responsible 
position in a country where the tenure of office is 











notice, and 1s 8 atrong evidence of the capacity of 
the progress he has effected, 
and the services he has 1endered, has placed him- 
self outaide the struggle of party, and has eata- 
blished a position huithorte sheltered from the storm 
vlitica. 
he report which M. Vochery las just prepared 
is practically the history of the adnunistration 
during the past six years , it contains & great many 
interesting details, the more unportant of which we 
ao tu analyse. 

he Central Administration of the Poata and 
Telegrapha Ministry, as it wat prosont constituted, 
rinoipal divisions or directions, as 
1, the Central Bureau, 2, the general 


delivery service. Above these divisions comes the 
General Inspection or Contrul, which ia charged tu 
exercise & superintendence ovor them The dia- 
trict and departinental administration comprises 

1 A ataff of engineers, distributed over fifteen dis- 
tricts, at the heads of which are the engineer direc- 
tors, assistod by inspectors, sub-engineers, and 
controllers, for the construction of telegraph lines. 
2 A departmental working service with a director 
of posts and telegraphs for different departments, 
assisted by inspectors and sub-mapectors, The 
bureaux of posts and telegraphs have been amalga- 
mated almost universally, the exceptions being in a 
few instances where certain dithculties of installation 
existed. The umon of tho postal and telegraphic 
services braught about asa first result an economy of 
1,152,000 francs (46,0801 ), which was flavoted. to 
increasing the then inadequate salaries of the staff 
At the bottom round of the ladder is an army of 
22,242 rural postmen, whose wagos have been gra- 
dually increased, and who are entered mm the budget 
of 1884 at the sum of 19,300,000 francs, or an average 
of about lds. 6d per man per week. The posi- 
tion of city postmen has been improved in various 
ways, and they, aa woll as the country postmen, are 
cluthed at the cost of the State Although we only 
refer to tho 1mproved position of these two classos 
of servants, the status of all the staff has been 
advanced. A sufficient supply of engineers for the 
service is assured by the creation of a tolegraph 
achool, in which tho teachmg 18 open to every one, 
and where are received, with the students from the 
Ecole Polytechnique, other pupils selected by exa- 
mination from the agents of the dopartment, and 
from tho students of all the great State achools 
The technical traming 18 completed by various 
auxiliary schools and by elementary courses in dif- 
ferent towns The employés of all grados are 
divided as follows, the numbers 1n service in 1877 
being added for coinparion ; 


1877, 1883 
Postinen 24,610 30,996 
Clorks 5.946 10,838 
Railway clerks 1,491 2,551 


The total number of agents, which was 38,256 in 
1877, 1s now 53,879, and thanks to the amalyama- 
tion, the proportion of superior employés has been 
reduced from 8 percent to 5.45 por cent, 

The transport of letters and post-parcels is 
effected by railways, horse vehicles, and foot-measen- 
gers. Tho railway service is conducted by eight sepa- 
rate services of clerks, corresponding to the principal 
hnes, and placed under the direction of eight super- 
intendents. Besides these the personnel includes 1] 
inspectora and sub-inapectors, 238 chiefs of brigade, 
and about 1700 assistants of various kinds. The 
cost of thisservice 1s 9,510,916 francs (380,436! ), 
and the daily railway mileage, which has cun- 
siderably increased since 1878, made on the rail- 
ways by this service, 1s 30,250 miles, The Indian 
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tho French Poatal Department 
service, conceded to the Compagnie Générale Trans- 
atlantique 2 The Cormcan sorvice, conceded to the 
Morelh Compan 
worked by the 

ham, and Dover Railway Companies 4 The Havre 
sorvices, running to New York and the West In- 


atlantique 
lines to Bramland La Plata. 7 The hnes to India 
and China 
Caledonia 
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mail service is carried on the French railways, and 
the weight annually dealt with 18 835 tons, 


The following navigation lines aro employed by 
1 The Alyerian 


3 Tho Calais-Dover service, 
outh-Kastern and London, Chat- 


dics, conceded to the Compagme Générale Trans- 
6 The Mediterrancan service. 6 The 


8 The services to Australia and New 
These last four aie worked by the 
Measageriea Maritimes All these various services 


are worked by subventions, which have been ro- 
duced in tho new contracts 1econtly made with the 


concessionnaires. 

The French telegraph system haa been extended 
during the period between the lat January, 1878, 
and the lst January, 1884, by 0!) new lines, olassi- 
fied as follows 


14 International conductors 
28 


' 3 


158 Interdepartmental ,, 
10 Departmental 


for through com- 
mMumMcation, 


8 


The length of the reacau has beon raed since 
1877 from 27,000 miles to 45,625 miles. Since 
1878 several submarme cablea have been laid, in- 


cluding one to Corsica for replacing tho cable that 
was broken m 1862 , a second cable has beon fixed 


between France and Algeria, and several others on 
the coast of Tums Their addition have mereased 
the mileage from 830 miles to 2834 niles, and this ex- 
tension 38 accompanied with considerable reductions 
in the tamfts Conccasions are now being asked to 
aid the placing of lines between Paris and America, 
from the Canary Islands to Senegal, and from 
Cochin-China to Miniquin In addition to the fore- 
going, the French tolegraphic system includes 4 
cable from Pans to New York (the Pouyer Quertier 
Company), one from Marsolles to Barcelona, 1x 
between France and England, and one from Calais 
to Farro, Tho work of working and laying those 
is almost exclusively English, for at present France 
does not procoss any complete establishment for 
making submarine cables The Government pos- 
sesses at Toulon a small factory for covering con- 
ductors, and two ships, the Ampére aaa the 
Charente, adapted for cable laying The Toulon 
woiks have been lately extended, and 1t is believed 
that at present France could lay a submarine cabl 
of limited longth It 1s only since the estabhah- ' 
ment of the Mimstry of Posts and Telegraphs that 
the private lines have been subjected to fixed rules. 
These hnes comprised on tho lst of January, 1884, 
alength of 4070 miles, and realised a, revenue of 
about 10,000/., notwithstanding several reductions 
inthe tanfis, Among the private lines, there are 
twenty-nine belunging to newspapets and press 
associations. 

The Ville do Paris posseases a system of over 
600 nules devoted to municipal purposes, public 
assistance, water supplies, mairies, prisons, police, 
fire, and time regulation. Mention should also be 
made of telephone lines, which have lately been 
subjected to modified regulations 

he French Postal and Telegraph Department 
comprises general and branch offices, the chiof 
and staff of the former boing appomted by tho 
yovernment, while in the latter the chief only 1s 
appointed, and he himself selects the employes The 
number of offices which, in 1877, was 5570, is now 
increased to 6486, of which 412 ire general ofhces, 
5781 aro branch, and 203 municipal ofhces The 
number of telegraph ofhces has boen raised fiom 
4541 in 1877 to 7523 at the present timo, and includes 
784 municipal offices, 3708 secondary offices, 2b33 
rauway station ofhcos, 125 semaphoro stations, and 
199 privato othoes, Of theav various establish- 
monta, $885 belong to the Postal and Telegraph De- 
partment In 1882 data were obtained showing the 
number of people served by each post and telegraph 
office in the following countries . 


1. Post Offires. 

Switzerland ‘ 1180 
(treat Britain 2,201 
swadon 2,455 
Denmark 3,14h 
Holland 3,23) 
German 3,6 a 
Portuga 4, 
Austria 437 
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Belytum 6,391 

Italy 8,170 

Russla 21,013 


At the present time the average number of inhabi- 
tanta served by each post office in France um 5814. 


2. Telepraph Offices. 


Switzerland 2,801 
Germany 4,187 
Sweden 5,550 
France 5,962 
Great Britain G,141 
Denmark 6,288 
Belgium 6,476 
Austria 8,292 
Holland {),420 
Ttaly 11,178 
Portugal 21,341 
Rusia $1,772 
Spain 42,660 


Tho average number of persons in Franco now 
served by cach telegraph office is 6140. 

The number of public letter-boxes in France, 
which #1x years ago was 41,163, 1s now 55,240, Of 
these, 13,301 are omptied twice a day ; 2069, three 
times , and 308, four times aday. Since 1877 the 
numbor of clearances have beon increased as follows, 


117 boxes, 5 times a day, 


62 9 7 + a) 
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Tn Paris there are seven to eight clearances a day, 
and aixty-six boxes are cleared from ten to twenty- 
one times; the rincipal box of the Seime branch is 
emptiad thirty-three times. 

he transmission of money through the post has 
now reached very large a pea ; in 1883, postal 
orders to the value of 644,300,231 37 franos, or 
upwards of 21,300,000) having boon issued This 
Is an increase of over 60 per cent since 1877. The 
postal order system for Wrancs now extends to its 
ovlonies, and issues are made toa large number of 
foreign countrica, 

The report of M. Cochery contains much inte- 
resting information on the postal service of Paru, 
which haa of late years been greatly modified, and 
which now works extremely well i apite of many 
difficulties. These wil] bo ramoved when the new 
post office is finished, und the department can be 
shifted from the limited and mconvement tem- 
porary offices at the Tuileries to the now and 
commodious buildings now nearly completed. 
The -most interosting part of the Pans postal 
pystam is the pneumatic transmission, the pipes 
used for which, from aniuleage of about twenty 
in 1878, has increased to aighty-mx to-day, and 
the present system embraces nearly the whole of 
Paris. Thia system 18 used exclusively for the 
transmission of two classes of rine haan closed and 
open, and the chargea for which are reapectively 

. and 3d. Lettera with extra payment for 
replies can also be sent. Last year no less than 
1,644,164 despatches were delivered by this aystem. 

At the Paris Conference of 1863, and the Berne 
Congress of 1874, the regulation of international 
ratea waa arranged for nations entering the postal 
union, tho lawa controlling which were settled at 
the congress which met in Pans on May 1, 1878. 
Tho representation of thirty-throe countries having 
ry tatal population of 663,000,000 participated in 
this ineeting 

Tho direction in which postal reform in France 
lies, 18 n the progressive reduction of rates. Whilst 
in thw country since 1840, the penny postage 
syatem has been in operation, m France, the 
chargea made were very heavy and varied acoording 
to distance. In 1848 a uniform tanff of 2d. was 
imposed, which was raised to 23d. in 1850, reduced 

ain to 2d. four years later, and raised to 24d. in 
1871. In 1878 the tariff was again reduced, this 
time to Idd. for the whole of France. In the 
same year the postal card system waa introduced, 
and liberal rates were established for the transmis- 
sion of newspapers and printed matter. The tele- 
graphic rates have passed through three different 
régimes irst the charge for such despatches was 
made proportional to distance, then 1t was regulated 
with a limited number of words and a Pogae teh 
charge ; at present the tariffis uniform ughout 
France, being one halfpenny a word. 

The results of all these changes have been some- 
what remarkable. Since 1877 there has been an 
indreaso of 62 per cent. on ordinary inland letters, 
of 42 per cent. on printed matter in wrappers, of 61 
per cent. in newspapers, of 124 per cent, in regis- 
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tered letters, and of 363 per cent. on printed matter 





m envelopes, Inland tele have increased 
during the same period by 194 per cent., and inter- 


national telegrams by 76 cent. Latterly some 
new services have been introduced, the insurance 
of lettera containing articles of value, special rates 
for subscribers to newspapers, and the creation of 
post office savinga banks, which has proved a great 
success. Since Jan 1, 1882, the parcels 
system has becn at work, but unfortunately at pre- 
sentit is. not interchangeable with this country. In 
telegraphy an improvement now in progress 1s the 
establishment of underground lines ; thoao of Lille, 
Lyons, and Nancy are complete, and in a short time 
Beseilles and Bordeaux will be connected with 
aris. 
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THE SOUTH AFRICAN DIAMOND 
FIELDS, 


WE have received from Kimberley some interest- 
ing official information with reference to the course 
of affairs of the South African diamond fields, that 
is with reference to the four great mines—Kim- 
berloy, Old De Beer’s, Dutoitspan, and Bultfontein. 
One can but be impressed with the magnitude of 
this department of South African industry and 
enterprise) The Kinberle 
1883 with succosaive falls of reef, and in the course 
of last year, reef was removed to tho extent of 
1,688,914 loadsa of 16 cubic feet each, at a cost to 
the Kimberley Mining Board of 201,795l. The 
water difficulty met with in the Kimberley mine is 
lesa serious than the reef obstacle, 10,688 gallons 
having been raised last year at acost of no more 
than 2072i The quantity of blue ground hauled 
out of the Kimborley mine last year was about 
350,000 loads, and the aggregate weight of the 
diamonds obtained was 947,877 curate The uverage 
value of these diamonds was 22a per carat, giving 
an approximate value of 1,044,000. The number 
of men employed, on an avorage, in the clams last 
year was 2562 Europeans and 1198 natives ; the 
average number employed on tho floors was 167 
Europeans and 915 natives Tho wages paid 
in 1883 averaged about the same last year aa in 
1882, viz , from 5! te 8, per week to Europeans, 
and 30s. per week with lodgings and wood, 
but not food, to natives. The Kimberley mine 
ia doscribed as an almost circular opening of 
comparatively limited area contained within a 
presumably running wall of basaltio rock, and 
probably many hundred feet in thickness, The 
queation of the future working of the Kimberley 
mince has been earnestly discussed, im conse- 
quence of the falls of reef to which we have just 
alluded. Opinion differs upon the subject, but 
good authorities appear to consider that what is 
required 18 to carry on reef removal operations 
concurrently with mine working, and in advance 
of probable reef shps. As regarda Old De Beer's 
mine, the estimated quantity of blue ground hauled 
out of it m 1883 was 700,000 loadsa, of 16 oubic feet 
coach The regate weight of the dinmonds 
obtained was 426,728 carats. Reef was removed 
to the oxtent of 71,847 cubic yards at a coat of 
25,2681., while the water pumped out was estimated 
at 10,950,000 gallons, its pumping costing 10,8001. 
There were only two slips of reef of any conse- 
quence mm 1883 in Old De Beer's, but one slip 
caused the death of five natives. Tho daily 
average number of A ene employed in the mine 
last year was 9 Kuropeans and 661 natives in 
the clams, and 101 Europeans and 602 natives 
on the floors, The rates of wages paid were about 
the same as those carried un in the Kimberley 
mine, The wostern portion of Old De Beer's mine 
is in much the aame unworked condition as the 
western aide of the Kimberley mine. The area of 
diamondiferous ground at Old De Beer’s 1s very ex- 
tensive as compared with the Kimberle mine ; at 
the same timo, the blue ground of Old De Beer's 1s 
not so rich as that of the Kimberley mine in the 

roduction of gems. The number of claims in the 

utoitapan mine is returned at 1531, of which 1395 
were yore or less worked in 1883. About one- 
third of the claims were worked uninterruptedly, 
and upwards of 400 were worked for an ave of 
259 days; only those claim-holders who not 
proper appliances were, indeed, idle last year. It 
appears that seventeen more steam engines were 
got to work in the Dutoitspan mine last year as oom- 

with 1882, the increase in the te force 
at work being 105 horse-power. One mile of broad 
gauge and 14} miles of narrow gauge tramway were 
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laid down in 1883, A valuation of the mine was 
made in 1883, and the total arrived at was 
2,205,930. The working of the mine was rather 
seriously interfered with last year in consequence 
of the unhappy prevalence of drunken its 
among the native labourers, about one-third of 
whom are officully stated to be absent from 
work every Monday, in consequence of their ex- 
Saturday and Sunday, © ASSORE- 
ment of the Bultfontein mine amounts to 860,185), 
Work was carried on earnestly in the mine during 
1883, The ave depth of the mine where 
it 1s worked is about 150 ft., but there are 
certain blocks of claima on the north and north- 
weat side where little work has ever been done, 
and about forty claims which remain untouched. 
On the south and south-east side many claims 
have also been cut out by reef, and it is feared 
that as the mine increases in depth more will 
share the same fate; at the present time a few 
claims are so covered with reef as to remain un- 
workable, so that the reef question will at no 
distant period demand the moat serious attention 
of the claim-owners in the mine. 
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THE PENISTONE RAILWAY ACOIDENT. 
Fou.owine faat on the Board of Trade inquiry 
into the causes of the great catastrophe on the Man- 
chester, Sheffield, ind Lincolnshire Railway, and 
on the inquest held upon the bodies of the numerous 
victims to that accident, comes the report of Major 
Marindin. With the official conclusions arrived at, 
after careful and patient investigation, the public 
are already acquainted, for the daily press has taken 
up the subject with the warmth and intelligence 
that so important a question deserves, and both by 
printing Major Marindin’s conclusions and com- 
menting upon them, has shown a comforting de- 
termination that a limit shall be set to the time when 
hfe and property shall be recklessly endangered by 
the neglect or deliberate refusal of railway companies 
to provide efficiently for tho safety of their passen- 
gers. We have eo recently described, in those 
columna (seo page 87 ante), the circumstances under 
which this accident occurred, that there is no occa- 
sion for us now to refer again to that part of the 
story. We have also in subsequent issues discussed 
the causes to which tho accident was due, and 1t is 
this part of the subject, viewed now with the light 
thrown on it by Major Marindin’s report, that calls 
for a few words of comment. We can see now how 
Sir Edward Watkin's special Providence has played 
him falac, and how sorry a spectre 1t is, when ox- 
ee by facts and by the conclusions inevitably 
educed from them, 1n tho official report written by 
un experienced officer, who has no prejudice to 
foster, no angry shareholders to soothe, and the 
latter will now begin to suppose that 1t 1s not Pro- 
vidence who attends their chairman, but Nemesis 
that pursues him. 

Major Marindin’s conclusions upon the Penistone 
accident are so important, and convey so grave & 
warning to other railway companies than the Man- 
chester, Sheffield, and Lincolnsmre, and to other 
chairmen than Sir Edward Watkin, that we may be 
exoused if we quote hberally from them. 


Although, therefore, this disaster is to be attributed to 
& pure accident, and to one of a character not uncommon, 
it becomes material to inquire: 

1. Whether this accident might have been prevented by 
any human foresight, 

Whether there were any contributing causes which 
were prevontible. 

3, Whether the effects might have been mitigated by 
the use of any safety appliances in common une. 

4. What precautions it would be advisable to adopt to 
prevent auch accidents in future. | 

Taking these considerations seriatim ; 

1, I have no hesitation in stating my conviction that 
the accident to the crank was one which could not have 
been foreseen or prevented, 

The growing faw in the web of the crank was one 
whigh could not possthly have been seen, unless the big- 
end of the connecting rod had been taken down from the 
bearing or journal: and as I am not pre to say that 
the flaw extended through the outer surface of the metal 
up to the ey last moment before the web broke, it it 
quite possible that it might have escaped detection oven 
under these circumstances. 

The rule of the company that the oranks are to be criti- 
cally examined by a competent person once a week, and 
monthly with the ce aco taken down, seems to havo 
been adhered to; and it is, in my Spinion, uite credible 
that at the time the big-end was taken down and the 
whole surface of the crank a aay to view, only a fort- 
night previous to the accident, the flaw bad not developed 
so as to be visible. 

2. It is im ble to arrive at ny positive conclusian 
as to what might or might not have happened under oer- 
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tain conditions in auch a cage as this, but I think it is 
ble, or sven probable, that if the drawbar hook at 

e rear of the horse-box had not broken, and all the 
couplings held firm, aome of the leading vehicles in the 
train at any rate might have been d safely along 
the line together with the engine, tender, and horse-box , 
but I do not think that, even under these circumstances, 
the rear vehicles could, with the brake power available, 
have escaped from falling over the bridge or embankment 
conaldoring the speed at which they wero running when 
they arrived at the point where the outer rail of the 
ourve been torn up; indeed, it is possible that the 
drawbar hook broke only under the enormous strain 
thrown upon it by the very fact of some of the vehicles 
behind it falling over the bank, a strain under which 
some coupling or headstock wae certain to give way. 

The proper position for horse-boxes, fish-trucks, car- 
riage trucks, and vehicles of this description, when at- 
tached to a passsngor train is, undoubtedly, at the rear of 
it. Bnt the exigencios of the traffic often cause them to 
be plaved sated sand as in this case the homens ae 
properly equ or running in passenger trains, ry 
draw-bar hook of the approved pattern, although not 
gute ao strong au those which have been adopted within 
the last two years, in consequence principall, of the in- 
creased strain thrown upon the couplings by the use of 
continuous brakes, I consider that the position of the 
horse-box in this train can hardly be held to have contri- 
buted to the disaster. 

8. The action of the continuous brake is tho principal 
thing to be considered under this head. 

It is pretty clearly proved by the evidence that tho 
continuous brake (Smuth’s simple vacuum brake) was ac 
tual] applies about the time that the engine was passin 
the signal cabin ; that is, about 24 seconds after the cran 
broke, and at a point 177 yards from the centre of the 
over bridge, and 102 yarda from the point where the lino 
wae first up, and where most of the vehioles after- 
wards ran duwn the embankinent ; and it 18 also certain, 
not only from the evidence, but from the manner in which 
the train was wrecked, and the distance which the engine 
tender, and horse-box ran over the sleepera, chairs, an 
ballast after the bruakos came off upon the parting of the 
coupling, that the speed when the engine reached the 
bridge was atill very considerable. 

Now, while I do not believe that any brake which oxiste 
could have actually stopped tho train on tho falling 
gradient in the distance available, and could thus have 
averted the disaster, yet 1¢ is beyond question that a 
Negri acting and powerful continuous brake ought in 
thia distance to have ao reduced the s that the conse- 

uences of the accident would probably have been far loss 

utal; and, assuming for the moment that the vacuum 
brake pipes were not severed until the coupling parted 
behind the horse-box when the sngine was near the bridge, 
it must be ounceded that thie brake did not do as much 
towards stopping the train as might have been expected 
from ite recorded ferformances with experimental traina. 

Again, when the engine was at the centre of the bridge, 
the rear vehiclein the train wae 139 yards distant from 
this point, and 75 yards from the point where the line was 
broken up, and, although the vehicles immediately 
behind the horse-box could hardly have been saved when 
the coupling parted, yet, if the train had been fitted with 
an automatic brake, which would have remained on when 
the parting took place, it is probable that the four or fivo 
vehicles would, by 1ta continued action, and the con- 
sequent reduction of speed, have escaped with compara- 
tively little damage. 

Tho explanation, however, of the apparent inofficient 
action of this brake may be that one or mure of the brake 
pipes wero broken or damaged some time before the 
engine arrived at the bridge, and if thia were the cane, 
the automatic action, had such existed, would have been 
so much the sooner brought into play. 

It is quite impossible to say when the pipe under the 
tonder was broken, whether in the sot of getting it on the 
ralla or before ; but it was found broken when the tender 
was oxamined, and it is far from improbable that it was 
out by the cheok rail, when this rail was thrown out and 
propelled through the bottom of the tank; and im this 
case the brakes would hardly have been in action befure 
being released, : 

The value of oa brake having rapid action, and, above 
all, automatic action, in such a case as this, can hardly 
be contested ; and although the Board of Trade has, aa 

et, no powor to insist upon the adoption of a continuous 

e possegsing these qualities, yet I would remind the 
Manchester, Shefficild, and Lincolnshire Railway Com- 

y that this is the second rl aria warning which has 
heen ven to them within the six months as to the 
need for automatic action in the brakes used upon their 
line; the previous instance being on the 6th of February, 
1884, when, after « ely ie had left the rails when 
running at high speed near Dinting Station, the vacuum 
brake pipe was meee: the brake became useleus, and 


the ca Was along off the rails for over 350 
yards further than it would have been if the brakes had 
remained on, at the imminent risk of falling, and taking 

uct 100 ft. in 


with it the carriages behind it, over a vi 
h 


ht. 

. As tothe precautions which it would be advisable 
to take in order to prevent # recurrence of such an acci- 
dént, I would remark that the giving way of a crank which 
ie proved by the evidence and teste to hava been properly 
made of ateal of good quality, and to have been of 
exceptional atrengtbh and weight, and which bad only run 
for a distance of 50,776 miles, should lead locomotive engi- 
nears to consider carefully the relative advantages of 
engines with inside cylinders and orank axles, as oom- 
pared with engines with outside oyiniee and straight 
Se Sn crapaiie Vanda we eeapaced 
cranks hoo th wro ‘iron aa 
with cranks having the additional strength provided by 
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on increase of metal in the webs of the crank itself ; and 
fs it inght assist them in their deliberations if w return 
were prepared showing the proportion of crank-axles and 
of straight axles which have failed during a given period, 
relatively to the number of such axles in uae upon engines 
throughout the kingdom, 1 would recommend that such a 
return, distinguishing alao between iron, steel, aud hooped 
axles, should be prepared and issued. 

It is also manifest that the more frequently cranks are 
examined thoroughly, the greater probabilit there will be 
that growing flaws will be detected, and I would there 
fore recommend that the big-ends should be taken down 
at the weekly examinations, instead of only monthly as at 

resent; and as regards the Manchester, Sheffield, and 

incolnshire Railway Company in particular, I would 
observe that there must be considerable and unjuatifiable 
risk in running a suspected axle under observation, when 
an apron flaw has not been extended by the test to 
which 1t has been subjected, which, accurding to the evi 
dence of tho superintendent of the works at Gorton, is the 
presont practice upon this line. 


Major Marindin’s examination resulted in an 
absolute determination of the imiial cause of 
the accident, the fracture of the crank axle, and his 
asauranco that this could not have been foreseen or 
prevented, 18, in one sense, reassuring to the public 
when taken in connection with the ligh commenda- 
tion he bestows upon tho servants of the company 
for the efficient manner in which their duties of 
inspection and general management are performed. 
The fracture of locomotive axles, and eapecially of 
crank axles, is far more frequent than 1s supposed, 
but fortunately 1t 19 rarely attended with serious 
consequences, and connected with this part of the 
inquiry, Major Marindin’s recommendation that 
detailed statistics of the performances and failures 
of different kinds of axles should be collected, has 
an especial value 

Tho second puint to which lus inquiry was dt- 
rected, 18 of minor interest, sinco 1¢ does not appear 
to have any practical application to the case under 
consideration, As he very justly points out, it w 
highly improbablo that any coupling could, with 
such a sudden strain thrown upon it, hold together 
atrain unprovided with sufficient brake power. 

Tho real interest of the investigation centres in 
this latter point, and an answer to the question, 
‘Whether the effects might have been nutigated by 
the use of any safety conliantes in common use?” 
can be only a direct affirmative. Comment is almost 
superfluous upon Major Marindin’a remarks on this 
part of the subject. His experience of the efticiency 
of certain automatic brakes justified hun m referring 
to such appliances as being 1n common use, as hav- 
ing been subjected to the test of years, alike under 
the conditions of ordinary work, and the sudden 
demands of emergency, and no one 1s better quali- 
fied than he, to judge of the shortcomings of the 
system SO Unceasingly advocated by Sir Kdward 

atkin, and to protest against its continued use. 
Taken 12 connection with numorous strictures 
passed by the Board of Trade of late, the official 
warning has a spocial significance ‘‘ Although the 
Board of Trade has, as yet, no power to insist upon 
the adoption of a continuous brake possessing these 
qualities (rapid action, and, above all, automatic 
action), yet I would remind tho Manchvstor, 
Sheffield, and Lincolusluro Railway Company that 
this 1s the second omphatic warning which has been 
given to them within tho last sx months as to the 
need for automatic action in the brakes used on 
their line.” 

What a ommentaty |e thia grave conaure on the 
words of Sir Edward Watkin to the crowd of anxious 
shareholders on a recont occasion, in reference to 
this very accident. ‘‘ The brake used on the South- 
Eastern Railway was the vacuum brake, which was 
the very best brake out ...iIn the aceidont 
alluded to (Ponistone) the brake did its duty. 
The brake was on, and the carriagos held together , 
and if, through Providence, the engino driver could 
have gone another mxty yards the train would have 
gotinto the cutting, and there might not have been 
@ single injury.” 

Whata commentary, too, on Mr Moon’s remarks 
to the shareholders of tho London and North- 
Western Railway, and to which we referred last 
week, On that line ‘the best brake in the world,” 
the Clark-Wobb chain brake, 1s being discarded, 
and replaced by a non-automatic vacuum brake , 
thus is this otherwise admirably managed company 
making ‘‘ every provision to prevent accident.” 

Many years have now passod since the Board of 
Trade were enabled, from experiments they con- 
ducted, to lay down the conditions and requtre- 
menta which railway brakes could be reasonably 
called upon to fulfil, and experience has shown 
how practical and sound were the recommendations 
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they then preferred. Unfortunately many fatal ex- 
periences have also demonstrated ihe consequences 
of a disregard of the Board of Trade suggestions. 
Until to-day it 1s not tho atiff-necked generation of 
chairmen and others m authority, who have had to 
pay for stopping their ears to the official advice; 
it haa been railway passengers with their livos, 
and railway shavoholdars with their money But 
& limit 1s set to all things, and if the warnings of 
the Board of Trade, which have of lute fallen thick 
and fast, remain much longer unheeded, legislation 
must perforce compel the adoption of those ineans 
of safety to the ubhic which ‘ aro im common use ” 
Thon Sir Edward Watkin must 
in his pocket, and with others of his kind, bow to 
a stronger power. Compulsory logislation 1s a bad 
thing, but it will in this case remove a groater evil, 
and it appoars, after all, not illogical that the 
Board of Trado, which at present deternmnes who- 
ther aline of railway 13 80 constructed as to pro- 
vide for the safety of tho public, should not also 
posacas the power of deciding whothor the revog- 
nised apphances in common use, for insuring, as 
fur as porsssible, the safety of traiua conveying 
passengers, have or have not becn employed Until 
tlus is effected, huwever, the public have the matter 
to 4 certain extent in their own hands, by travelling, 
whenever it 1s possthle, on those railways whero 
the chances of accident are reduced to a minimum 
by the use of brakes “‘ haying rapid action, and 
above all, automatic action ” 


ut his Providenco 
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THE HEALTH EXHIBITION. 
KpucaTIONAL Ex1biTs —-No. V, 


THe Japanese section has been only recently 
opened. The more eligible rooms of the Technical 
Institute having been already allotted to other ex- 
hibiting bodies, this distant ue interesting country 
has been relegated to the basoment 

The educational exhibits strongly remind one of 
European influences, modes, and apphances Several 
products are unmistakably national ; but many of 
the articles are the direct outgrowth of Kuro 
ideas and methods, Japan has taken the lead of 
Oriental nations not only in breaking with old- 
fashioned customs and the traditions of ages gone 
by, but also in selecting and adopting tho improve- 
monts of western civilisation. 

The bulk of the exhibits come from the male and 
fomale training colleges of Tokio, the Athens of 
that ‘‘land of the ruing sun.” The models of 
schools differ but little eee those planned and 
erected by our own School Hoards he aubstitu- 
tion of specially prepared paper for glaas in windows 
is not a matter of primary importance, but our 
acholastic legislators may note the care hestowed 
mm Japan upon the formation and culture of manners 
The visitor will be told, in very fair English, by the 
Japanese representatives, that a rou 18 set apart in 
the achools for teaching the pnnoiples of civihty. 
As this room 18 furnished with neither benches nor 
seats of any kind, ono may infer the high value set, 
in the Japanese code of etiquette, upon such ac- 
complishments as graceful walking and bowing, 
ee a friend and taking leave of him, and the 
ike. 

Science teaching scems to be conducted accord- 
ing to methods analogous to our own, and with 
similar resulta. This iw to be oxpected, since many 
uf the professors in the University of Tokio belong 
to the weat by birth or education. The various 
curricula resemble ours, and strong efforts scem to 
be made to carry them out efficiently. Most of 
the school books and class work exhibited, are 
in the vernacular of tho country, a fact which 
screens them from criticisin or appreciation We 
must accept the statement of officials that the 
text-books are good and that the school work 1s 
all well done ot so, however, with the samples 
of scientific handicraft It is true they are made of 
the simplest and rudest materials, yet 1t must be 
confessed that, in many instances, they are exceed- 
ingly imperfect representations of instrumental 
appliances. It would, for instance, be difhcult to 
predict, from inspection, what phenomena of polart- 
sation could be seen with the Norremberg's appa- 
ratus of this collection, nor can one realise the 
experimental uses of an electrical conductor made 
out of a large cubical petroleum can ard merely 
resting upon three beer bottles. Other strange and 
risible pieces of construction will be found im an 
equatorially (') mounted telescope, an electrical 
friction machine, and a Coulomb's torsion balance. 
One marvels why better work 1s not done, or why 
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such ungracious specimens were ever sent to an 
educational exhibition. 

The models of levers, capatans, the inclined plane, 
and the mechanical apparatus generally, are of better 
workmanship They, at least, may be used to 
roughly illustrate the principles involved. A large 
glass case, placed in the corridor, contains excellent 
and characteristic specimens of handiwork done 1n 
the female normal school of Tokio, and in the 
public achool of Kiyoto Fu, two of the leading 
educational estabhshmenta of the country, There 
is also a Jorge and curious collection of picture- 
bouks, moral story-charta, kindergarten toys, as 
well as paper cuttings and foldings made by chil- 
dren out of materiale which are usually gorgeously 
coloured, 

The exhibits from the Tokio University are kept 
in a glass case, to which access may be had on appli- 
cation, There aro numerous books contaming papers 
carefully written in English on a variety of scientific 
subjects Most of these have a local interest, and 
treat of such subjects as the alloys of Japan, 
Japanese methods of sugar making, &o. Some, 
too, appoar to contain accounts of laboratory work, 
and even independent researches made by students 

This same case contains a dynamometer and a 
seers for testing the strength of muscle and 
chest of Japanose students. The results of these 
individual testa of phyaical power are exhibted in 
the form of systematic tables, in which are entered 
the age, helt, finger-reach, girth of chest, capacity 
of lungs, strength of arm, and weight of a number 
of youths varying in age from 14 to 18 years = In 
many achools it appears that observations are regu- 
larly made of the health conditions of clnidron and 
students, and certain schools carefully note the 
number of cases which occur of nervous or skin 
disease, affectiona of the circulatury, respiratory, 
or digestiye organs, epidemics, Ac These physicy- 
medical registers mught serve as models to gur 
publ school authorities, who give every encourage- 
mont to fiold aports, but who pay no attention to 
the registration of facta which have an Amportant 
beariug upon education. ¥ 

The educational appliances aro not yéry numerous. 
Thero is an anatomical model of human subject 
which 18 romarkably wall mad ; it 15 11) papier-machd, 
appropriately coloured ang-With movable parts. Bo- 
sides the familiar abugis, there are two other forms 
due to the adaptiviyyenius of the Japanese, Several 
geometrical thegfems are illustrated by appropriato 
wooden moda, the ayuaro and cube of a pulyno- 
mial nolybeing forgotten. A praiseworthy feature 
in ®ithmetical apparatus is the rational manner 

Xn which the relative value of fractions is demon- 
strated. There are but few samples of school 
furniture, and these are strongly suggestive of 
European manufacture. This is, of course, no dis- 
paragement. Qn the contrary, the earnestness 
displayed by the Japanese to promote the interests 
of their country, to establish national education on 
a broad and golid basis, and im so duing to profit by 
the experience of othera, is entitled to the highest 
commendation, Their exhilition, despite the fow 
detioiences which we have singled out, deserves great 
praiso. It shows that their education depart- 
ment is directed by an intelligent and energetic 
body of men. 
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THE UNCHAGAH, THE GREAT RIVER 
OF CANADA. 

PARALLEL to the coast line of tho Pacific Ocean, 
and generally rising almost from its shores, the 
Andes and the Rocky Mountains form, for 8000 
nules, the backbone of the twin continents. From 
Terra dal Fuego in the south to the Frozen Ocean 
of the north, through torrid, temperate, and frigid 
zone, their rugged sierras, snow-capped pinnacles, 
or volcanic s, stretch in one lony vast belt over 
one-third of the circumference of the globe; the 
most massive, most varied, most magnificent chain 
of mountains im the world, From the Gulf of 
Mexico to the Arctic Ocean, their general course, 
through North Amorica, 148 little west of north, 
and from the thirtieth parallel of latitude to the 
sixtieth, their height gradually increases, whilst the 
associated Cascade range interposes between them 
and the ocean, and pushes the main chain to a dus- 
tance from the coast. The Union Pacific Railway 
crosses these mountains, where their breadth is 
1200 niles, at a maxinum elevation of 8242: ft. 
above the sea, and although the low pass selected 
for the Canadian Pacific 1s 8626 ft. in altitude, the 
road will onter the western province of British 
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Columbia between the colossal portals of Mounts 
Browne and Hooker, which mae on either hand, the 
giant sentinels of the pass 16,000 ft. above the 
ocean level. Above the sixticth parallel the moun- 
tains lose their altitude, and become more isolated, 
whilst a prolongation of the continent leaves a 
larger space between them and the western sea. 
At their northern extremity they tend towards the 
weat, dipping their frozen feet into the Arctic 
Ocean, a thousand mules from the atraits that sepa- 
rate Asia from America. In Canada, that 1s, north 
of the 49th de of latitude, the axis of the moun- 
tains 18 roughly parallel to the Pacific from 200 to 
300 mules distant, whilst the Oascade rango is 
directly on the coast, and between the two is an 
elevated mountam region, much of 1t too rocky and 
precipitous to be of any agricultural value. On the 
eastern flank, or shoulder, towards the Atlantio, 
there reposes a broad aandatone belt, at an altitude 
near the mountains of from 2500 ft to 3000 ft 

above the sea, and gradually sloping from this east- 
ward and northward, 188 vast prairie district 800 or 
900 miles wide, a trecless, alluvial country, of great 
agricultural promise, ending with a belt of prim- 
tive rocks, which forma the Atlantic and Arctic 
ooast Jine. 

Between the Rocky Mountain range and the 
Pacific, and between 55 deg. and 58 deg. north 
latitude, there exiats a rough, hilly, forbidding dis- 
trict, as yet but httle known, and visited only by 
the hardy trapper of the Hudson's Bay Company, or 
the no leas daring and ubiquitous gold miner, who 
has found, on the sand bara of ita numerous rivers, 
an nuriferous reward for the hardships insoparable 
from its bleak pgeition and termble isolation. A 
wild wuderness of rocky peaks and granite fast- 
ngskes, 1t covers some 30,000 miles of barren solt- 
tude, whilst chilled by the neighbouring snow- 
covered mountain ranges, and its own elevation of 
over 6000 ft., 1ts short summer affurds but a brief 
interval of rushing cascade and swollon torrent, 
between the rigours of ita lung and pitiless winters. 

When Sir Alexander Mackenzie, in 1705, first 

notrated to this inhospitable district, his High- 
and followers were reminded by its rugged linea- 
ments of their transatlantic homes, and they called it 
New Caledonia, but it gradually lost this name, and 
when again revisited by the less poetical gold 
seekers, who gained ita dreary fastnesses, through 
its Pacific outlet of the Stickeen River, this Indian 
name became attractive to the whole country 
between that river and the Finlay, and 1t is now 
known with less propriety or euphony, as the 
Stickeen district. Thia wild mountain region is the 
birthplace of some mighty mera. Its southern 
and western flanks are drained by the Babine, 
Stickeen, and Naase, which all find their way ultr- 
mately into the Pacific, Its northern valleys dis- 
gorge the accumulated floods of a hundred frightful 
gullies and canyons into two principal streama, 
which again, some 200 miles fom their source, 
unite to form the main branch of that great unknown 
river, which after a course of 800 miles in silence 
and solitude passes beyond the boundaries of British 
America, &@ majestic flood a mile in width, into the 
late possessions of Russia, and is at that boundary 
atill 1000 miles by its wanderings from its home in 
the Behren’s Sea. Circling in 1ts course round the 
volcanic basis of St. Klias and Mount Edgecombe, 
a Hudaon’s Bay fort has been established at ite 
northern bend, but from thence to where the lufty 
Ihamin, whose fiery summit is 13,000 ft. above the 
nea, casts his livid flames over the Aleutian Archi- 
pelago, the Yukou has still to be explored. 

The eastern slopes of these new Caledonia 
mountaing give birth to the still mightier 
Unchagah ; but af the wild district of its infant 
activity is uncouth and repulaive, its more mature 
career follows brighter aceneg, and is developed in 
a more congenial clime. For over a thousand miles 
it offers its ample bosom as the liquid highway 
through a prairie of vast extent and wonderful fer- 
tility, waiting only the arrival of immigrants to yield 
a worthy return to the hand of industry, and ready 
to reapond a hundred-fuld to the advances of enter- 
prise, or the incitement of husbandry. After this 
promising adolescence its  phedeca energetic matu- 
rity is passed amidst less happy surroundings, and 
for 1300 miles its fervil volume sweeps on in 
sullen silence amidat joyless scenes and wild desola- 
tion. It ends as it , amidat a hopeless wilder- 
ness, useless to mankind, surrendered to ever- 

ting and irredesmable wretchedness, until it 

oses itself in the ohill embrace of the Polar 
ses, amidst fog and gloom and ice, and asse- 
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ciated with the cruel memories of the sufferings of 
those who have laid down in despair to die on its 
far-distant and gloomy banks. 

Although their sources are not 200 miles from 
the Pacific, the Ominica, \the Oxalinca, Mesalinca, 
and other streams run eastward from the Sticksen 
dutrict to swell the limpid put impetuous Finlay, 
which for 300 miles lavea thé’ western base of the 
Rocky Mountains, and which after running through 
a frightful canyon in the rocks flows for 120 miles, 
without any senmble change in its volume, to its 
final confluonce with the Parsnip But the Finlay, 
though perhaps the longest is not the main sourco 
of the Unchagah’s waters. A belt of high land 
not mountainous, nor even very elevated, for 
this watershed between the Pacific and the 
Arctic scarcely averages 2500 ft. above the sea, 
joins the mountains of the Stickeen on ite 
southern side, and runa for 400 miles to a junc- 
tion with the great Rocky range, where the 
Frazer, the guld-bearing river of British Columbia, 
attains its moat northern hmit Within six mules 
of the Frazer's waters, at this northern bend, is the 
little Summit Lake, in west longitude 122 dog. 
40 min., and north latitude b4deg. 14min. It 1s 
about five miles long by four wide, and its elevation 
above the sea has been carefully ascertained to be 
only 2050 ft , whilet the highest point of the Gis- 
combe portage, which separates it from the Frazer, 
w only about 100 ft. higher. The whole of this 
district was vexplored for an alternative line for 
the Pacific Railway, and were this route adopted, 
this low summit would be the highest point between 
the Atlantic and Pacific for the shorter Canadian 
route, whilst its American rival passes over a 
summit 800 ft. in height, and runs for 1300 con- 
secutive miles at an elevation of over 4000 ft. above 
the soa level. The outlet of Summit Lake 1s called 
Crooked River, which, running generally north 
through gravel ridges and a sandy sub-soil, makes 
over 100 miles by its course, of the G0 in a direct 
line, between 1t8 commencement and M‘Leod’s 
Lake, into which 1t flows, This lake ia o sort of 
natural cana) 17 miles long and two wide, and the 
receptacle for a chain of lakes further west, draim- 
ing the srea between the watershed previously men- 
tioned and the Crooked and Nation Rivers. These 
lakes ail abound in fish, and their bright clear 
waters are surrounded, as far as the eye can reach, 
by an undulating well-wooded country, rising from 
the lake by a succession of low sandy terraces. At 
its foot 1s a small Hudson’s Bay Company's fort, 
the only mark of the existence of man, and stretching 
away to the nght are the distant peaks of the Rocky 
Mountains, wrapped in their coverleta of everlast- 
ing snow. Baw ane from the lake and still run- 
ning north, 1s the Pack River, which carries its 
waters into the Parsmp, the former deep, clear, 
and dark, the latter white and turbid with the 
melting snow of the mountain range. Each river 
1s 160 yards wide, and they run for some distance 
in sullen silence side by aide without commingling. 
The main stream, which has dramed the Hocky 
Mountains for over 150 miles from the south, uw 
named after the Cowparsnip, which grows in wild 

rofusion on its banks. Being entirely fed by the 
intermittent and varnable mountain aprings and 
streains, 16 16 subject to occasional heavy floods, 
and to great changes in its volume and nape 
and hence 1s constantly scooping out new channels, 
washing away the former banks, creating new islands, 
and cutting and changing its bed continually. The 
gravel washed down from the hills, during the 
period of its greatest violence, is covered with mud at 
a subsequent stage of the waters subsidence, and in 
this theseeds of the willow take root and grow. These 
collect from the turbid river more mud, which they 
mat together and consolidate, and thus form banks 
and islands, and it is no unusual thing both on this 
river, and lower down on the Peace, to find willows 
not thicker than a finger silted up 10 ft., and hold- 
ing the mud in ite place. Ina few years the bank 
is high enough above the water for the balaam 
poplar to thrive, which is found from the seedling 
of a year old to the monarch of a hundred, tower- 
ing to as many feet in altitude, and with a trunk 
6 ft. indiameter. As this poplar growth decays, 
the white spruce succeeds ad the forest of the 
future is commenced. For forty or fifty miles be- 
tween the moutha of the Pack and Nation Rivers, 
the channel is divided by gravel bars and islands, 
and the process of daposi and destroying thease 
7 the spring foods, and summer deposita of 
silé, and of covering them with the new forest is 


everywhere in progreas. 
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The Nation has a large 
ees dara of water flowing from the wilder- 
ness of the Stickeen, its current is rapid and tor- 
tuous, and its banks are marked with gravel ter- 
races, rising to 150 ft. above the usual level of its 
waters. The Nation and Ominica Mountains, rais 
ing their denuded heads 7000 ft. above the sea, 
bound the horizon to the west, and what is some- 
what remarkable, the anow here never remains per- 
manently on their summuts, although a number of 
the s are above the snow level of mountains 
further south. The bars of the Parsnip, Nation, 
Omunica, and, in fact, of all these atreams, have 
been explored for gold, and it was supposed a few 

eara since that the Omuinica especially, which runs 
into the Finlay, would rival Cariboo, or the Frazer, 
asa gold producing district, Difticulty of access in 
gold and fur-hunting is a small obstacle, and in 1871 
over a thousand miners forced their way up the 
canyons of the Stickeen to the Germansen and 
Black Raver feeders of the Ommuica; the usual 
rowdy following was after them, and Germansen, 
the most northernly and most remote of all the gold 
districta, became suddenly atown The next year 
fewer miners returned to 1t, and the more recont 
and most marvellous discoveries im the Cariboo 
offering superior attractions, ita decadence was 
almost as marked as ita rise, and unless some very 
signal success is again announced, the nomadic 
crowd and wild inhabitants of this seven years old 
“city” will not long continue to graco the rough 
waters of the Black and Ominica Rivers. Tho gold 
which was procured on these bars, and for some 
time m richly paying quantities, was in vory fine 
uniform sized particles, apparently derived from 
drift deposits, which had been cut through, washed 
away, and redistributed by the present action of the 
rivers, 

About 120 mies from the foot of the Lake 
M'Leod, the Finlay River, from the north-east, 
and the Parsnip from the south-weat, running to 
this point from opposte quarters, and draining 
between them 700 miles of the weatern slope of the 
Rocky Mountains, unite their volumes. 8 con- 
joined streams are nearly 1000 ft. across, the 
current becomes more rapid, and they rush forward 
with increased velocity, directly east, towards the 
great rocky chain which hema them in on every 
side, During the ton miles between their con- 
fluence and the mountains they are constantly being 
reinforced by streams from half-concealed valleys 
on either ade, combining, says Captain Butler, like 
a skilful general, all their forces, before making 
the great atruggle with the powers of the mountain 
mass, which looming up 6000 ft. to 7000 ft in front of 
them in awful majesty disputed their eastern pro- 

ess. Directly in front, Mount Selwyn, 7500 ft 
in hoght, named from the distinguished geologist 
who first ascended it, towers up from the river, and 
completely shuts in the deep abrupt defile, or gash 
in the mountains, through which the river winds its 
way for seventy miles through the heart of the 
great mountain range, as if some giant arm had 
cleft to 1ts very base the Rocky Andes, and made 
Bn easy efor the imprisoned waters to flow 
smoothly ad tranquilly forward. Scenery of 
surpassing beauty and sublimity surrounds the 
deeply embosomed mver, and from an solated 
summit near the eastern portal, Butler describes a 
view auch ag few have an opportunity of witnessing 

To the confluence of the Parsmp and Finlay, 
from which point the united stream is known for 
700 miles as the Peace River, the waters of the 
infant Unchagah have flowed through the heavy 
forest peculiar to the Pacific slope. The alluvial 

nd 1s suitable for the grandest development of 

e different species of the pine family. In the 
wet swampy land the black spruce predomihates, 
on drier and more sandy soils, the white spruce 1s 
intermixed with the etn Sandy and velly 
tracks are known by the thick growth of the black or 
Bankaan pine, whilst the huge Douglas fir flourishes 
on any of the hill sides, where, with a dry soil, it can 
enjoy a humid atmosphere. In the whole 300 
mailea from the Lower Frazer to M‘Leod’s Lake this 

dly wooded region, with its moist warm climate 

and well-watered ground, produces a forest verdure 
of the most luxurious type. The t cedar and 
the western hemlock attam a size often of 30 ft. in 
circumference and over 1560 ft. in height, whilst the 
fir towers to an altitude of ft., and the 

maple uw found 6 ft. in diameter The flora through- 
out 1s moat varied and magnificent, and even the 
beautiful dogswood 1s found 40 ft. high and gar- 
landed with a profumon of white flowers, expanding 


channel, but with @ very | to a breadth of 3 mn. in diameter 
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As the forest 1s 
cleared off no doubt the soil will become leas moust, 
and as Germany was to the Romans a Jand of 
swamp in summer and rigorous cold in the winter, 
so 18 much of our north-weat to us; and aa the re- 
moval of that forest made Germany one of the finest 
of European countries, so may the cutting down of 
our northern woods produce a similar result in tho 
future of British America. 

The marvellous passage of the mountains pro- 
duces an entire change, not only in the character of 
the country, but in the climate, and Mount Selwyn 
closes the pass to the moist breezes of the Pacific 
In a fow miles, without going south, or making any 
appreciable descent, the cold wet climate of the 
weatern slope is exchanged for the delicious warmth 
of the prairies, and the luxuriant vegetation of the 
spring is at least four weeks in advance of the dis- 
trict to tho west of the mountains Mount Selwyn 
is the sentinel that stands at that portal of this 
great garden of the north-west, the future hope 
of America, the most prolific and glorious region of 
promise, which only in recent years has been dis- 
covered, and which stamps the grand north-west of 
Oanada aa the fairest heritage of the new dominion 
The chmatic conditions of thia district are as 
peculiar and abnormal as its position 1s unaccount- 
able, and the results are the more astonishing as 
being directly at variance with our previous ex- 
perience and preconcoived opinions. The goneral 
course of the river through the mountains, and for 
300 miles towards its outlet, 18 noarly due east, and 
about on a parallel of 56 deg. of north latitude, but 
the climate is nulder than it 18 3 deg further south, 
and 2 deg. north of this, on its lower course, we 
shall tnd it again atill more favourable. On the 
day of tho firat ascent of the mountam, July 11, 
1876, Selwyn found the thermometer 84 dog at its 
base, where the river closely hugging its rocky feet 
is Not more than 1530 ft above the sea, and at its 
summit it was still 82 deg Looking east a blue 
sultry haze hung over the prairie and the river, 
whilst west the atmosphere was clearer and colder 
The limit of the growth of trees was 4000 ft in 
height, a few scattered and stunted spruces only 
being found in clumps a few hundred feet higher, 
but at its summit, the soi] between the rocks was 
carpetted with a profusion of the most lovely 
Alpine plants, shite the anemones and arenarias 
actually obscured the ground. 

For six miles the river circles round the base of 
Mount Selwyn with a ateady rapid current ; for the 
next 50, and this where the range 1s the highest, 1ts 
descent 14 only 140 ft , mostly in a continuous and 
not very rapid current, whilst for the last 20 mules, 
through a lower range of the Rocky Mountains, the 
river Ja More obstructed in its channel, a succession 
of low falls and rapids occur, and the descent 1s 
more impetuous, and not adapted for navigation 
The total difference in the level of the water 
through the whole pass is, however, only 270 ft., 
being about 1540 ft above the sea at the confluence 
of the Finlay and Parsnip, and 1270 ft where it 
finally emerges from the chasm on the eastern side 
of the mountams. The rocks on each side of this 
marvollous gevlogical section are principally dark 
grey or bladk impure carbonaceous limestone, full 
of foamils, and 1n one place a thin seam of coal may 
be detected Iugh up on the mountain side. Insome 
instances where land-slides have laid bare the edyes 
of the rocks, some beautifully distinct sections are 
exhibited, the contortions of the atrata being often 
excessive, and almost fantastic in their stnking 
variety. Near the lower end of the gorge, beds of 
sandstune supervene, some hard and grey without 
fossila, others softer and brown with an abundance 
of plant remains. 

(T'o be continued.) 











NOTES. 
MaanerisM oF Tein STBEL PLATES. 

A cuRIOUS and instructive expersment has just 
been made by M. Duter, who tovk a number 
of very thin plates or discos of tempered steel, 
about a millimetre thick, and from five milh- 
metres to forty centimetres wide, and built them 
into piles, the adjacent plates bear sometimes 
in contact, and sometimes separated by a sheet of 
paper or cardboard. These piles were then in- 
serted 1n a very powerful magnetic field, and with- 
drawn. It was then found that they had become 
powerful permanent magnets ; but when the in- 
dividual plates were separated sae seemed to have 
lost their magnetism. On building up tho pile 


oe 


again the original magnetism was restored t> it. It 

appeara then that the thin plates have not really 

lost their polanty on being withdrawn from the 

exciting field ome of Professor D E. Hughes's 

coe experiments have a great snunilarity to M. 
uter's 


A New Oanzon Barrery. 

A new voltaic battery has been brought out by 
M Tommam and M Radiguet, in which peroxide 
of load surrounds tho carbon plate as it hos on tha 
bottom of the cell Tho other plato 18 also of 
carbon, covered with fragments of retort carbon 
platinised. The two plates are placed one above 
the other, but separated by a sheet of parchment 
paper which divides the containing vessel into two 
compartments. <A saturated solution of chloride of 
sodium or common salt is filled into both compart- 
ments until the upper carbon fragments are partly 
immeraed in it Mie electromotive force 18 0 6 volt 
Tho negative pole 18 that carbon plate which 18 not 
in contact with the peroxide of lead If other 
saline solutions, such as sulphate of ammonia, sul- 
phate of soda, chlorhydrate of ammonia, o1 even 
chlute sulphuric acid, be used instead of the solution 
of salt, the electromotive force does not sensibly 
vary. 

SUBMARINE CanLes, 

The Faraday 1s now engaged tn laying the second 
Bonnot-Mackay Atlantic cable from Kenmare Bay 
in Ireland to Canaoin Amenca Dr, Muirhead 1s 
ot present at the Imsh station fitting up his duplex 
system onthe cable already Iaid, and wo under- 
etand that he will shortly proceed to Aimerica to 
completo the work there With both tho new 
cables duplexed, the company will have practically 
four cables at their diaposal to compete with the 
existing lines, and we believe that arrangements have 
been made with an American telegraph company to 
give them a land continental system of lines, as 
well as a sub-Atlantic system. The combination 
may therefore prove a formidable mval to the 
Weostoin Union Telegraph Company if it can keep 
out of the hands of the present powerful mono- 
pohes, Whule upon this subject we may mention 
tho singular case of a living whalo, 70 ft. long, being 
recently caught in one of the West Coast of America 
Telegraph Company's cables by Captain Morton, of 
the company’s repairing sip The whale was 
hauled up to the ship's bows in the cable while being 
repaired, and the wire cutting into its flesh caused 
the entrails to escape. The whalo drifted to wind- 
ward dead after the cable parted with tho strain. 
The supposition us that the whale produced the 
faults in the cable, which was bemg repaired, by 
getting entangled in the latter. If so 1t must have 

een caught seven days. 


Tuk EARTH'S MAGNETISM AT PARIS 

Very careful detormmmations of H, the value of 
the horizontal component of the terrestrial magnetic 
field, have recently been made at Paris by M. 
Mascart, the woll-known electrictan. The measure- 
ments were made in the observatory of the Pare 
St Maur, and the method cf Gauss was adopted as 
one of thuse giving the most currect resulta This 
consists in oscillating a magnetised bar under the 
influence of the earth , then placing it a certain dis- 
tance from another bar subimtted to the action of 
the earth and noting the deviation suffered by the 
latter. Let 

M=rmagnetic moment of the bar 

K =1t# inoment of mertia. 

T==the duration of ininitely mmall oscillations. 

R=the distance between the centres of tho two bars. 

a =the deviation of the auxiliary bar, 

a =x constant determined by experiment, 
If the deviating bar is porpendicu] ir tv the mag- 
netic meridian and diiected tuwards the middle uf 
the bar deviated, we have 


T ae. 1 a 
= ae —— a a, a } fF — e 
=e / Kase 4/ i ( i) 
Ifthe deviating bar remains perpendicular to tho 


direction of the bar deviated, tana should be re- 
placed by sina. It results from the expermments 


that the mean value of the horizuntal component 
at the observatory of the Parc St. Maur on 1, 
1384, w H=019 414+0 00012 C.G 8. unit. The 


error 18 probably below 0 0001. 


WateR Surely or NewNARKET 
New water works have juet been maugurated at 
Newmarket. The works consist of a well and 
umping station at South Field, in the pansh of 
Uxning, and on are designed to be capable of 
supplying 100, gallons in twelve hours. The 
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See 





pumping ongine is of the horizontal condensing 
type, and the 
tion, one set drawing from the well and delivering 
into the svftening tanks, the other drawing from 
the tanks and delivering into a reservoir situate on 
Warren Hill, at a height of about 200 ft above the 
main streot of the town, with the capacity of hold- 
ing sbout 250,000 gallons, The works are being 
adaited to allow of the use of Clark's softenin 

process, which has the effect of roducing the hard- 
neas to about four degrees. The shaft of the well 
from which the water is drawn is 20ft. deep, hav- 
ing two bore holes of 181n. oach, and each 40 ft. 
deep The works are arranged to admit of duplica- 
tion of the machinery should 16 become necessary, 
and at present the engines are capable of pump- 
ing 400 gallons per minute. The water pumped 
from the well is conducted into two large 
tanks in the rear of the pumping station, 
from which it is conducted to the reservoir at 
the other end of the town Each tank is capable of 
containing 100,000 gallons, and adjoining there 
tanks ia a smallor one, used for the preparation of 
lime wator for mixing with the water newly pumped 
from the well, Tho water newly pumped is hard, 
and for the purpose of softening it a flow of lime 
water 1n @ proportion of one to ten iw continued. 
Each large tank 16 fitted with a suction float adapted 
for the withdrawal of surface water only. The whole 
length of piping laid by the company, including the 
mains, is estimated at about nine miles The well 
was sunk at South Fiold early in September, 1883, 
and the worka wore commenced in the beginning 
of December. The supply was conveniently ob- 
tained for the spring meeting of 1884, the Jockey 
Olub stand being supplied in tho Craven meeting, 
weok early in April. The ostimated yield of the 
well is equal to twice the present requirements of 
the town. The total cost of the worksa—somewhat 
Increased owing tu the necessity of applying to 
Parliament on two occasions— amounted to 
14,0001. The works were designed by Mesars. 
Easton and Co., of 11, Delahay-street, West- 
minster, The machinery was erected by Mesurs. 
8. 8. Stott and Co,, of ‘Haslingden, near Manches- 
tor; and the buildings, including the reservoir on 
Warren Hill, were carried out by a local firm, 
Mesars. Hook and Tebbut, of Goham. Mossrs J. 
Young and Qo., of Hertford, Isid the pipes which 
were supplied by Mesars, J, Oakos and Co., of Alfre- 
ton, Nottingham, 


Hui. anp Bansstey Rauway, 


The engineers (Mosars W. Shelford andG Bohn) 
iro, art that to the 30th of June the construction of 
vhe railway proceeded satisfactorily. The number 
of men then employed on the line was 1900, in ad- 
dition to skilled Jabour in connection with stations, 
bridges, &o. On the Sth of July, however, the 
contractors discharged about one-half the number 
of men upon the lino, aud on the 12th of July they 
removed the greater part of the remainder, leaving 
only 300 at’present employed, and this number in- 
cludes those who are engaged in sorting the plant, 
and upon other work for the contractors’ own pur- 
poses. The permanent works now in operation are 
confined to the completion of the awinging bridges 
over the rivers Ouse and Hull, and the mgnals and 
tolegrapha, The contractors are holding possesmon 
of the line, and are doing auch work as 1s necessary 
for the public safety, and to prevent severe depre- 
ciation of the property. The present condition of 
the ralwaysand stations 15 as follows: The earth- 
work of the main line 18 completed from the 
Junctions at North Bretton and Stairfoot, near 
Barnsley, to the termini at the Alexandra Dock, 
Dairycoates, and Cannon-street, in Hull, the last- 
named terminus being that recommended for tem- 
porary purposes by Mr. Grierson. Tho bridges are 
also practically complete between the same points, 
no that it is naw possible to run a train from end to 
end of the railway. The permanent way 1s laid 
almost throughout between Stairfoot and the Alex- 
andr Dock, Hull, there being only about 14 miles 
of double line yet to be laid between the dock and 
the Lancashire and Yorkshire Railway at Hensall, 
and about eight mules of double line between that 
int and Starfoot, The advances upon plant have 
on reduced by 68,3901. during the past half-year 
Pasacnger stations have been more or toes completed 
at the following places, vis. . Beverley-road, Kurk 
Ella and Willerby, Little Weighton, South Cavo, 
North Cave, Newport, Landholme, n, 
Howden, Caulton, and Upten. A commencement 
has been made also at Kirk Smeaton, Hemeworth, 


[and Sandy Bridgo, but the further prosecution of 
yumups are of a three-throw descrip- | tho two last has a 


deferred for the present. The 
goods anes er vie yard at sults, and the 
running 8 or the engines at Spring pro- 
ceeded very satisfactorily until the seca of 
work by the contractors. At Cannon-atreet, Hull 
the permanent carriage shed is being converted 
into # temporary passenger terminus, at the sugges- 
tion of Mr. Grierson. Preparations are beng made 
for carrying out the other recommendations of Mr. 
Grierson, as follows, viz. : For the construction of 
& goods station and marshalling and sorting sidings 
between West Dock-avenue and N eptune-street, 
Hull ; for the completion of the junction with the 
North-Eastern Railway (Victoriz branch), the oarth- 
work for which is half completed; the plans for 
the sehr and arrangements for xo e of 
traffic with the Lancashire and Yorkshire Railway 
at Hensall, the West Riding and Grimsby, the 
Midland main line, and the Manchester, Shefiield, 
and Lincolushire Railway, are under discussion 
with those companios, and have been for the most 
ak settled. The junction with Swinton and 

nottingley joint line ww completed, excepting 
pointa and mgnals, and arrangements are being 
made for obtaining access to the South Kirkby, 
Monkton Main, and New Oaks collieries. 


Tur Ex.ecrric Liant In tHe Meonzrxivg MIngs. 


The electric light installation at the Mechornich 
Mines in its once volcanic Ex:fel district in Rhenish 
Prussia, has now had a fair tmal for more than 
three years and has proved a complete success. 
The expectation that it would’ both facilitate 
the operations and increase their security, has fully 
been realised, and an extension of the plant is now 
being carried out. Messrs. Siomons ai Halake, of 
Berlin, undertook the work, which was superin- 
tended on their behalf by Mr. Boeddinghaus. An 
open bri 2000 ft. long, 1000 ft. wide, and 
over 300 ft. deep, in which 300 men and 20 horses 
are continually occupied, was first to be supplied 
with the electric light. This part of the imine u 
excavated in steps, the horizontal terraces being 
provided with ra Ordinary lamps im globes on 
poles were out of the question, as blasting operations 
continue throughout the day and the shots would 


soon have made havoc of the lamps. After saveral 
triala two powerful lamps, of candles each, 
were erected at the upper margin of the pit where 


they wore pet out of the reach of the projected 
stones ; and reflectors were fixed to throw the light 
down upon the ateps. Tofind the proper positions 
for these powerful lamps and to avoid too dark 
shadows caused some dittculty. But the Ulumina- 
tion was finally rendered moat efficient, and the open 
pit with the light playing on the whitish grey rook 
affords a fine spectacle. Asany interruptions, even 
for short periods, such as those occupied in renew- 
ing the lamp carbons, would be dangerous, the whole 
plant is double; each lamp receiving its current from 
aD, dynamo. No hitch of any kind has ocourred, 
and the safety of the miners has decidedly been 
augmented. It was formerly not always possible for 
the superintendents to see whether the loose masa 
resulting from the blasting operations hed been 
properly removed, and frequent minor acordenta 
arose from the débms falling down upon the miners 
engaged on the step next below. The work can now 
be controlled much better than before when petro- 
leum lamps and hand lamps were in use. The 
cost shows a saving of about {4d. hour in 
favour of the electric iilumination. The batisfao- 
tory results obtained in the open working induced 
the company to introduce the electric light down in 
the subterranean galleries, The ore forms little 
concretions of sand and galena scattered al] through 
the rock ; the whole mass has therefore to be brought 
to day to be dimntegrated and sifted, and the mining 
proceeds in parallel and cross galleries, which are 
constantly being widened until they become 90 ft. 
in width, and 70 ft. in height, by sometimes 300 ft. 
in length. The operationsin themselves would not 
require much light if there was not always danger 
threatening from loosened pieces of rock. Pitch 
torches were formerly employed to examine the 
bore holes and fiasures round them after each ox- 
plosion. It was a question whether the arc lamp 
would answer for this purpose in the smoky atmo- 
sphere. For the first experiments, arc lamps of 
and 1000 candles were ueed, with the positive 
carbon 1n the lower holder, The effect was brilliant, 
yet the lhght did not penetrate the white smoke 
oud which oollecta at 
after the shot. But as the smoke settles 


upper wall xmmediately | colonial 
within 


ten minutes, 1t was thought advisable to acquiesce 
in this interruption of a few minutes, and to 
use smaller lamps of 350 candles, which proved 
quite efficient. Of these, there are ten in use 
with about 10,000 ft. of lead cable, the cable 
being partially clastic, as the lamps with their 
wires have to be removed when the blasting is to 
take place. The lamps were originally supplied 
with hexagonal lanterns with obscured glass to pro- 
tect the eyes of the miners. The glasses were of 
course soon broken, bet no complaints are said to 
have been made about the naked eloctric lights. 
The proprietors of the mine have decided upon an 
extension of the installation. 


— 


NOTES FROM THE UNITED STATES. 
PHILADELPHIA, Auguat 15, 1884. 

TuE interest of the American iron trade centres this 
week on the question of the proposed restriction of 
pig-iron production. The latest expression of opinion 
ato the effect that the restriction may take place in 
weateru and southern furnaces, but for a number of 
reasons it is not likely to take place in the east. There 
has already been a very heavy restriction in both anthra- 
cite and bituminous pig-iron output, and though at pre- 
sent the increasing stocks of unsold material prove thet 
the production is in excess of consumption, the furnace 
companies prefer to restrict to suit their own conve- 
nience. Some companies find a ready market for their 
production, and most others prefer tokeep on. Mean- 
while prices of all kinds of crude material are gra- 
dually sagging downward, and it is asserted on good 
authority, that a great deal of material 1 selling at 
cost prices. Certain it is, thata fair quality of No. 1 
foundry has been bought within the week at 19 dols., 
No, 2 at 18 dole.,, and grey forge at 17 dols. delivered. 
Stocks of foreign iron are remarkably light, and there 
isa very trifling demand. There has been some call 
for special grades of Bessemer, but in very small quan- 
tities. Quotations are about as follows: 19 dols, for 
Bessomer, 23.50 dols. for 10 to 12 per cent. ; apiegel- 
eisen, 28 dols. for 20 per cent. ; 78 dols. for 80 per cent. 
ferro-manganerne; and 40 dola. to 42 dola. for ateel 
blooms, Conaiderable sales of steel rails have beon 
made during the past week at prices ranging from 
27.50 doles. to 29 dole at mil. The Scranton and 
Bethlehem companies, of this State, are offering stocks 
at 27.60 dols., and it is rumoured that negotiations for 
large lots are now under way and likely to be closed 
ata shading from 27 dols There is almost no profit at 
these prices, according to the statements of makers, 
bit the reduction ia drawing out a good many oases 
aud the mills will be able to secure a good supply of 
work, Reductions m wages have been announced in 
two mills, and will probab y be made in all, within « 
shorttime, There is very httle movement in old rails 
this week, moat consumers being provided for the time 
being. Old bullhead rails are offered ut 20 dols. ex ship 
here ; old bridgorails, 21 dols. There are several large 
orders for structural iron now on the market, aggro- 
gating 6000 tons; several good orders have been placed 
within a fow days, and othora are about to be placed 
Bridge iron has been in good request for some weeks, 
and the works are well supplied with orders. Prices 
are about as they have been, and will probably be a 
little firmer, on account of the filling up of the mills 
and the consequent decrease in competition. Quota- 
tions are about as follows: 2.10 cents for angles and 
plates; 2.15 cents for tank; 2.25 cents for bridge 
lates ; 2.75 cents for teez and shell iron; 3.50 cents 
or beams and channels; 3,75 cents for flange iron, 
and 4 cents for firebox, 





GERMAN METALLURGY.—The production of pig iron in 


Germany in June is officially returned at 278,877 
tons, @ correaponding production in June, 1883, was 
274,857 tons, 


Sarton atetaammend 


Tue Panama CaNat.~-Tho excavation effected in July 
in connection with this canal amounted to 650,000 cubic 


metres. The excavation effected pres iualy having been 
6,603,302 ouble metres, the to July 31, 1884, 
was 7,253,302 cubic metres. 


Fant Time ror twe Intro Certrat RaAILRoad.—The 
Nlinois Central Rallroad Company recently ran an oxour- 
sion train over ite system from MoOoombe Station to Now 
Orleans. The engine craving the train had 5 ft. driving 
wheels, and the distance of 105 miles was got over in 
119 minutes, being at the rate of about 512 miles per hour, 
stoppages included. 

RaItware in Sourn AvsTraria.~A. la 
recently waited on the South Australian Commissioner 
for Public Works, u the construction of a railway 
from Riverton tu Clare. The constraction of thie line baa 
been agitated for a number of years, as Clare is the largest 
town outaide Adelaide, yt a Br faigtaneyt with the 

way aystem, * ve, DOWevVer, & 
discouraging reply to the deputation, 


deputation 


Aus. 29, 1884.) 


THE SEVERN TUNNEL RAILWAY.* 
By J. Clarkx Hawkshaw. 


In former daya,before railways existed, one of the coach 
roads between England and South Wale crossed tho 
Severn near the place where n railway tunnel is now being 
made. In those times travellers left their coaches on 

the Severn at New Passage on one ride and 
Portskewet on the other and crossed the river or estuary, 
which is there about 2} miles wide, in open boats. 

Later on, lofty wooden piers were made on the banks of 
the Severn at the two places just named; on to these the 
trains now run, and passengers there leave them, and are 
taken across the river by steam ferry boata. The incon- 
venience of this journey is increased by the great rine 
of tide, amounting at springs to over 40 ft. 

To do away with this break in the railway communication 
between the two parta of the country, plans were sub- 
mitted to Parliament, ono for the construction of a bridge, 
and the other of a tunnel. 

Inthe year 1872 Parliament sanctioned the construc- 
tion of a tunnel, and the work was begun in March, 1878, 
by the Great Western Railway Someny: Shafts were 
sunk, and from them driftways were driven on the line of 
thetunnel, In this preapriar td work no great diffloulty 
was onoountered, and the dnftway under the river waa 
nearly completed, only 180 yards remaining to be driven 
in order to effect a junction, when a large spring burat 
into the driftway driven landwards from Sudbrook and 
drowned the works under tha river, 

This ey res on October 16, 1879; Sir Johan Hawk- 
shaw, who had previously acted a4 consulting engineer, 
waa appointed engineer-in-chief in conjunction with the 

seer Mr. son, aud a contract was made with 

r. T. A. Walker for the completion of the works, Con- 
siderable progress has been made with them during the 
Inst i éars, and the tunnel is now rapidly approaching 
oompietion, 

Site of Worke.—Tho line selected for the tunnel is about 
half a mile south of the ateam forry between New Passe 
aiid Portekewat. The Severn is there about ea with, 
and is » tidal estuary rather than a river. wing to the 

t rise of tide, the current is very rapid, reaching 10 to 

Fr knots in certaln states of the tide. The bed, which is 

laid bare over two-thirds of the width of the aga! at 

low water, consiste pag bar, Sgr of rook or shale. ere 
> 


arethree d ns the most considerable, called 
the “shoots,” ia half a mile from the Welsh shore and has 
# width of 500 yarda, and a depth of 60 ft. at low water and 
90 ft, to 100 ft. at high water, 

— on made on the line of the tunnel 


would ose below recent deposits, & serice of 
trins maris and sandstones lying in nearly horizontal 
strata meee on bienly inclined beds of coal measure, shales, and 


seanpaper reed before the British Association at Mon- 
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On the English shore a level tract of land extends for 
three miles from the margin of the Severn landwarda, ter 
minating ay Mm an escarpment of triaa resting on 
carboniferous limestone which is here brought up by a 
fault, This level tract lies 9 ft below high-water mark of 
the Severn during exceptional spring tides, and would be 
subject to occasional overflows of tidal water if it were not 
ar niapaa by an artificial bank called the sea wall This 

t is covered by @ bed of rich aluviuin with some pont 
resting on sand and gravel which lis on the irrogular sur- 
face of trias marl, 

The rocks exposed over the bed of the Severn when the 
tide iy Jow are trias, marly, and sandstones, and a conglo 
merate called the dolomitic, which ix found forming a bed 
of varying thickness at the base of the trias This bad, 
generally only a few feet thick, attracts attention on ac 
count of its characteristic appearance, being formed of 
large rounded pebbles and boulders embedded im an 
equably hard matrix, tho whole presenting much resist 
ance to erosion, and bemy conspicuons when parts of the 
more yielding beda near it have been destroyed. 

On the Welsh shore a low cliff of triaa marl and sand- 
stone mses about SO ft above high-water mark, and from 
thence to the western end of the tunnel this formation 1s 
found near the aurface covered by sume aand and gravel, 
andin one depression by alluvium, through which the 
marsh shaft was sunk. 

From the weatern end of the tunnel an alluvial flat 
extenda similar to that met at the eastern end. 

The only other formation which need be mentioned is 
the carboniferous limestone which crops out at the sur- 
face at Portskewet Station and alsoin Portakewet village, 
500 yards from the line of the tunnel. This l:mestone 
oxtends over a large tract of high Jand to the north-went ; 
much of the drainage of Jimestone uw, as is the case in 
most limestone districta, by underground conduits.’ 

The tunnel itself passea for the ter part of ite length 
through trias mostly in the form of nearly horizontal beds 
of marl, much jointed, the joints often open, and yielding 
in many places a great quantity of water near the eastern 
face; the upper part of the tunnel for a short distance is 
in the gravel overlying the marl, then wholly in mar! pass- 
ing bulow the coal meaaurea are roached into a compact 
fine grained sandstone. The passage from trias marls to 
the ooal measures, which takes place at 4 distance of about 
a mile from the sea wall 1s abrupt owing to faulting. For 
the remaining distance under the river the rocks traversed 
consist of coal measure shales and sandstones, under the 
shoota; where the cover above the tunnel is only 45 ft. the 
sandetona is atrong Pennant, much broken and jointed 
though sometimes in massive beds; much water flowed 
from the open joints in this sandstone in many places, 

The tunnel continues in the coal measures for a distance 
of about a quarter of a mile after reaching the Welsh 
shore, where they are found in the form of red shales and 
sandstones, generally very free from water From these 
shales the tunnel passes gradually into the overlying con- 
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glomerate at the base of the trian,  Thia was the most 
troublasome formation to tunnel through, At the middle 
shaft itis 26 ft thick, full of open fissures discharging a 
great volume of water From the conglomerate the tunnel 
4yAIN pasos into the trias marls, and continues in them 
for the remalning distance to the western fuce. 

Tunnel ~Tho total length of the tunnel when finshed 
will be 7004 yards (about 44 mules); the length of the 
tunnul sanctioned by Parliament in [872 was 44 miles, but 
In 1883 an application which was granted was m + 
reduce the Jongth by 13 chains by anbstitu auj 
length of open cutting for tunnel ut the Welett end. Th 
was done with a view to obtain muterial for making 
embankments for minke at Rogiett Station, where the 
Tunnel Railway joa the South Wales line 

Another important alteration was made in the deayn 
after the works had made conmderable progress. When 
Sir John Hawkshaw waa appointed engineer in 1879 he 
recommended that the line of the tunnel should be 
lowered 15 ft, undor the Severn in order to ébtain wore 
cover The lowost part of the line was placed under the 
shoots, the dees part of the estuary The minimum 
cover thon was 30 ft , which has been increased, by Inwver- 
ing the level 15 ft, to 45 ft Under the shoots the line 
will be on the level for 12 chains, From this level piece 
the line rises with a gradient of 1 in 100 towards the 
oat a end and 1 in 90 towards the Wolsh end. Ong 
nally the gradients were 1 1n 100 each way Tho gradient 
on the Welsh aide was mado ateeper in order to avuid 
deepuning the cutting at the Welsh end and fo save exca- 
vation, As the heavier loada are mostly from Wales to 
England, this alteration of gradient will not be much fult 
mn working the line, and as very little uf the Welsh incline 
lies under the river there 1s on!y a short length of tunnel 
under the Severn which will not be lowered tho full 15 ft 
The English incline has been lowered 15 ft throughout 
This alteration added about 430,000 culn. yards of excava- 
tion to the cuttiny at the English end 

Pnror to this alteration a drainage driftway had heen 
driven from the pumping shaft at Sudbrook to the lowest 

rt of the tunnel heading under tho shoots A second 

ending has now been driven at a lower level to dram the 
tunnel as itis being conatructed Tha heading is circular 
and 6 ft in diameter insido the brickwork (144 in thick) 
with which it 14 ned throughout. Hoth these drainage 
headings are shown on the section. The tunnel is fora 
doable lino of way lined throughout with brickwork Tha 
top is a semicircle of 13 ft. radius with curved side walle 
and invert as shown in the transverse section, 

Brickwork ~-The transverae section of the tunnel shows 
the lining of brickwork to be 2ft 3in thick. This was 
the contract section, but under the shouts under tho 
Salmon Pool and in other parts where the nati ro of tha 
ground rendered 1t advisable, the thickness was increased 
to 3 ft inthe arch and side walla. In o few places the 
invort was reduced to 1 ft. 10 in. and 1 ft. 6 in, in thick- 
news. The bricks used are all vitrified. They are fre 
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SHOWING PRESENT CONDITION OF WORKS. 
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Particunass oy Pomrs In Use at tax Severn TUNNEL. 





























Diameter of 
Name of Pump or Locality. Working | Stroke Gallons per | Netronee | Gallons per | Tete! Gallons 
in, ft. in — ee an 

Ableton lane “ bucket” 15 by 2 6 6 100 12 1200 1,200 
Bea wall “plunger” 15} by & 70 14 12 1868 1,368 
No, 1 bull “ plunger” a) 10 @ 281 12 2772 
No. 2 ,, - a #6 10 0 241 12 2772 
76 in. epee atten ‘ ; ‘ - - ; F : 875 13 4500 
70 unger” y \ 
70" bucket”. 28 an ° hae 
New 70 in, beam "' plunger’ 89 10 0 518 12 agi 

” ’ ee ucket” 36 9 0 876 12 4500 

» Cin. ,, ii 81 9 0 206 12 9540 
Total at Sudbrook “| 9a.eas 
41 beam bucket and elde pump , 23 9 0 243 14 $472 
Horizontal plungars and side pumps . 18 N ? 8 0 198 10 18380 
Old horison plunger 7 0 9h 74 712 
Now 00 in. ‘bucket’ $1 9 0 206 12 
Total at 6 ns, 40, (middle shaft) 9,668 


Marsh “' plaungere” ee eee 
ae 


Compressed air engine 
Totalat marsh =. 


_ wea 


Hill ‘‘ plungers" 
Cutting No.2 


aor 











N B.—No deduction has teen mado from the above quantities for slip 


which was not lined, and one pumping shaft at Sudbrook 
intended to be a permanent pumping shaft, which 1 
lined with cast-iron tubbing. 

Driftways.—As has been already utated the driftways 
originally driven were cottom driftways, but owing to the 
alteration in tha level of the tunnel they ceased to bo su 
before the enlargement, for the permanent work was 
begun under the Salmon Pool, and under the shoots the 
arch of the tunnel was turned without sidewalls from the 
existing driftway. It was, however, soon found necessary 
to drive a new one at invert level for drain purpouas 
throughout nearly the whole length uf the work. 

he driftways were from 7 ft. to 9 ft. square. Timber 
was not required in them in the more compact beds of 
mar] and sandstone and in the conglomerate, 

Penttlatron,-—So long as the driftways from the different 
nhaft® were in progress ventilation was effected by the 
oom air which was used for the rock drills, supple- 
mented in one or two cases by pipes of larger diameter 
through whioh air was forced by blowers, After the drift- 
wa shad been joined under the river a fan waa provided 
at Sudbrook 18 ft. in demmceigsl 7 ft. wide, worked by 
an engine of 10 horae-power. iu fan pede an venti- 
lated the workings under the river. Electric light is 
largely used both above ground and in those parts of the 
workings underground where the brickwork is completed. 
Lights of 2000 candle-power are suspended at intervals of 
about ten chaina in the finished parts of the tunnel; much 
vitiation of the alr ls prevented by the uss of these lights. 
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Address to tha Mechanical Science Section of the British 
Aseocration.* 


By Srx F. J, Bramwet., F.R.S., V.P. Inst, C.K, 
President of the Section. 


In a family of seven children there are two who are of 
paramount ce: the eldest, at the one and of the 
important, because he is the heir, the firat-born ; and 
of theacale, thelittle Benjamin, important 
the last, the youngest, and the dearest. The 
a not, perhapa, quite as 
nourable as that of the heir, and not, when the family 
brei.ks up, by any means as good; but while the family 
holds together, Benjamin receives an amount of atten- 
tion and consideration that does not fall to the lot of auy 
one of the intermediates, not even to the helr himself, 
But there is one risk about Benjamin's position, a risk 
that cannot appertain to the post of the first-born ; little 
Benjann may be devon hy the advent. ue 
aminthsan him Ww -born mes 
ble) all mee the pr be for each addition to : : 
amily, Perhaps some of you may say, so; bu 
what bas this toda with the address of the President of 
Section G? Those who make thid inquiry, however, 
certainly have not present to their minds the change that 
has this year taken place. Up to and including tho 
Southport meeting, Section G was the little Benjamin 
among the aaven sons of the B.A. (I will not waste your 
time by giving the name of the Association in full, nor 
will I affront you oy using an abbreviation which is 
ye 


occasionally im ), but at Montreal appears 
Section u. and G fies relegated amo oe unin: 
@ im- 


bers of the family who are n 
Legit ory Ye the cherished tail. I grieve for Ban- 
Semin and I think the present occasion an apt one for 
m ying Section G. Apt for two reasans: the fore- 


eee 


* Dalivered at Montreal. 

























going one, that H has deposed it from its 
other 
to thls 


be) members of Section G 1 due the 


meeting taking place on this side of the Atlantic? 


At our jubilea moeting at York, 1 called the attention 


of the section to the fact that in 1881, when the Aagszocia 


sion firat met in that city, they arrived there laboriously 
by the satage-coach, and that practically the Manchester 
and Liverpool, the Stockton and Peeunpton, and some 

existence I 
also called their attention to the fact that in 1881 there 
I find the total number 
registered in the United Kingdom in that year was only 
If under this condition of things, the proposition had 
been made in 1832 at Oxford, as it was made in 1882 at 
Southampton, that the next meeting but one of the Aaso- 


few others, were the only railways then 


were but very few steamers. 
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ciation should take place in Montreal, the extreme ” 
bability 1 that the proposer would have been aa ay 
lod in « lunatic asylum, for suggesting that that whi 
might have involved a sx weeks’ voyage out, and a four 
weeke’ voyage back, could ever be seriously entertained. 
Further, to give onca more the hackneyed quotation, 
some few years after this, ¢ ¢. in 1836, Dr, Lardner eata- 
blished to his own satisfaction conclusively, that no vessel 
could ever steam across the Atlantic the whole way. 
atriking inatance of the mistakes made by acientitic specu: 
lation ; a branch of science widely differing in the value 
of 1ta resulta from those branches which deal with abso- 
lute demonstration. Undeterred, however, by such ad- 
verse opinion, he: engineers atte on pegging re fe 
experimenting, roving, #D ing, until the 
polenitatiG sosonlabian was net with the hard fact of the 
Atlantic voyage steamed the whole way by the Sinus 
and by the Great Western in 1838. The impossible was 
saived to be the posable, and from that day to thia the 
advancement of steam ocean navigation has continued 
The six weeks’ voyage, sailing westward, of the year 
1831, has become converted into but little over six days. 
And thua it ia that that which would have been a mad 
proposition in the year 1832, became a porreaely rational 
one in 1882; and the deliberations of the General Com- 
mittee on the proposition were not directed as to whether 
it would be possible to convey the members with certainty, 
expedition, and economy across the Atlantic, but as to 
whether it waa expedient or not on general grounds to 
hold for the first time a meeting of the British Associa- 
tion elaewhere than in some city of the United Kingdom. 
ney ain that the possibility of such » mesting is abso- 
wiely 

upd, the present is an appropriate cocasion tou magnify 
& the Mechanical Section of this Association. 

It is true that the man who Jovks only at that which 
is on the surface may say, ‘‘ You arrogate too much to 
yourselves. You ignore (to which I say Heaven forbid !) 
the skill and daring of your aailora, You ignore com- 
mercial enterprise. You ignore the development of iron 
and steel manufacture, which have enabled you to build 
the eteamers of the present day. You ignore the tn- 
creased output of the best atearn coal in the world, and 
you attribute the whole result to the sn Serge Buch an 
objector would be in the condition of that man who, in 
auuwer to George Stephenson's question, “What is caus 
ing that railway train to move?” said, ‘" Why, I suppose 
the coal that is ng in the locomotiso ;” and who was 
met by that and comprehensive answer, that it was 
the “sun,” for the coala were a consequence, and not a 
first cause. Similarly I venture to aay that the mecham- 


may lay claim to be central source 
OF ide kas vivid aad given rise to the improvementa in 





















ition; the] # 
that we are meeting in Montreal—-and in reference 

latter reason, let me ask, Is it not the fact that to 
the labours of the men who have been, or are (or ought to 
ability of the 


ue to the engineer, and that therefore, on this j hi 
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the manufacture of iron and steel, in the construction of 
engines, and in the development of our collieries 
ere are those J know who object that Section G deals 
too little with pure ecience, toomuch with its apphoations. 
It may be as the members of Section G might retort, that 
in pounble to attend so much to pure ecience as to get 
into the unchecked region of scientific speculation, and 
that had the members of Section G been debarred from 
the application of science, the speculation of Dr Lardner 
a to the present day have been accepted aa fact. 
have quoted it before, but it haa su 


portant a bear. 
on this 


ing int, and comes from a man of such high 
authority, that I cannot refrain from once more giving 
you Dr. Tyndall's views on this question. 

“ The knowledge of nature, and the progressive mastery 
over the powers of nature, imply the interaction of two 
thinga—namely, thought conceived and thought executed ; 
the conceptions of the braim, and the realisation of thowe 
conceptions by the hand. The history of the human 
intellect hardly furnishes a more striking illustration 
of this interaction of thought and fact than that fur- 
niashed by the Association of Physica and Engineering. 
Take, for natance, the cage of steam Without knowimg 
ite properties, the thought of applying ateam could not have 
srisen, hance the hrat step was physical examination, 
But that examination s ted practice, and the steam 
engine at laat saw the ent > thus experimental physics 
was the seedling from which the ateam-anyine sprang. 
But the matter did not end here; the posttions of 
debtor and creditor wore soon reversed, for the stu- 
pendous operations of the steam engine foroed men of 
thoughtful philosophic minda to inquire into the ongin 
of the power of steam Guess succeeded guess, in 
apiraticn succeeded inspuation; the ever present fact 
of our railways, and our power looms, and our steam- 
shipa gave the mind no rest until it had answered the 
quextion, How are heat and steam, its instruments, re- 
lated to mechanical power? Had the works of the engi- 
neer not preceded the work of the natural philosopher, thu 
question would never have been asked with the emphasis, 
nor pursued with the vigour, nor anawered with the 
success, which have attended it. It was the intellectual 
activity excited by the work which the civil engimvers of 
ngland had accomplished that gave to philusophy the 
theory of the conservation of energy including the dy- 
numical theory of heat, ... The engineering genius of 
the future ix certam to derive from this theory strength 
and guidance. Thus necessanly has thought oryimated 
fact, and fact oninated thought. In the development 
of science thease two powers are coequal, oach m turn 
ceasing to be a consequence, and becuminy & creative cause, 
The Atlantic cable had its small beginnings in the 
laboratory of the physical inqimrer. Here, as before, ex- 
pernmental physica led the way to engineering facts of 
astounding magnitude and skill, But here also the 
positiona of debtor and creditor have been reversed, for 
the work of the engineer has caused the physical inquirer 
tu pursue bis investigations with a thoroughness and 
vigour, and has as to those investigations a scope and 
magnitude which, without the practical stimulus, would 
have been impossible. The consequence 1s that the prac- 
tical realisation of sending electric messages alung the 
bottom uf the Atlantic has been an tmimense augmenta- 
tion of our knuwledge regaiding electricity itself, Thus 
does the human intelligence oscillate between nan 
theary and sound practice, yalning by every co with 
each an accession of strength, These two sings are the 
soul and body of science. Sever gatind theory from 
sound practice, and both die of atruphy. The one becomes 


Ala eres and the other becomes a coy pase,” 


think all men, even although they be followers of 
science in its purest and most abstract form, must agree 
that theso words are words of sound senae, well worth 
of being borne in mind and of bemg acted gn, and will, 
therefore, concur in the propriety of Suction G dealing 
with enginearnng subjects generally as well aa with ab- 
atract mechanical science. Once admitting this, I may 
ask—certaun what the answer must be—whothor thre is 
any body of men whe more appreciate and make greater 
use of the applications of pare acience than do the mem- 
bers of thia section. urely every one must agree 
that we engineers are those who make the greatest 
ractical use not only of the science of mechantes but of 

8 researches and discoveries of the members of the other 
sections of this Association. 

Section A, Mathematwal and Physwal Scevence.—The 
connection between this section and Section G 18 most 
intimate, With any ordinary man I should have referred, 
in proof of this intimate connection, to the fact that the 
President of A this year 13. a mewber of the Council of the 
Institution of Civil Engineers, but when I remind you 
that it w Sir Wilham Thomaon who filla thie double 
office, you will see that no deduction such as I have 
inted at can be drawn from his dual functions, because 
the remarkable extent and versatility of his attainments 
qualify him for so many offices, that the mere fact of hy 
holding some one double position is no curtain evidence of 
the intumate connection between thetwo But setting 
aside this fact of the occupancy of the chair of A bya 
civil engineer, let us remember that the accomplished 
engineer of the present day muet be one woll grounded 
in thermal science, in electrical science, and for some 
branches of the profession im the sciences relating to the 
production of hight, in optical science and im acoustics ; 
waile in other branches, puekeun peice’ science, photo- 
metrical science, and tidal laws are all importunt. ith 
out a knowledge of thermal laws, the engineer engaged 
in the construction of heat motors, whether they be the 
steam ongine, the gas engine, or the hot-air engine, or 
enginea depending upon the ex on and contraction 
under changes of temperature of fluids or of solids, will find 
himeslf groping in the dark; he will not even understand 
the value of his own experiments, and therefore will bo 
unable to deduce laws from them; and if he make any 
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induced clectricity, there has been, during the last quarter 
of a century, the progrossive development of the dynamo- 
machine, whereby the energy of ordinary motora, such 
aa steam engines, is conv into electrical eneryy 
competent to deposit metals, to (na has already been a} 
fune them, to light not only ivolated buildings, but ex- 
tensive areas of towns and cities, and to transmit 
power to a distance, whether for manufacturing 

ot for the railway or tramoar; and thus the miracle is 
performed of converting « waterfall into « source of lig’ ty 
asat Sir William Armstrong’s house, or into the origin 
power for a railway, as at the Giant’s Causeway. To 
application of electrical science is due the self-exciting of 

16 dynamos and the construction of secon batteries, 
enabling # development of electricity to be continued for 
many houra, In the United Kingdom, general alectric 
lighting, that 18 to say, the ighting of large sec 
tions of # town froma central station, has been stopped 
by the most unwise, because most cig tp conditions 
imposed by the Government General Electric Light- 
my Act of 1882. A new and meritorious industry, 
which should have been granted the same Fab 
leges aa are accorded to other jndustrial undertakings 
needing Parliamentary powors, was subjected to this most 
upiae condition ; that at the end of twenty-one yaara the 
public authority of the town or place lighted should have 
the option of buying the undertaking for the then value 
of the mere materiale, and that if the authority did not 
choose to purchaae (for it was not bound to book at avery 
subsequent five year period this option should re-arise ; 
that is to say, that ® new undertaking, which would re- 

uire years for ita general acceptance (for the public is 
slow to take up @ novelty), was, after the experimen 
and non paying stage had been passed, to be practically 
forthwith taken away for a mere fraction of the capital 
that had been outlaid if the undertaking paid, but waa not 
to be taken away if it did not pay. Such, in epite of the 
teaching of ion F, 1 the condition to which our 
Government haa arrived in respect of economic acience. 
The next alectrioal matter I have to teuch upun, that of 
the telephona and microphone, with which will for ever be 
aisociated the names of Graham-Bell, Udison, and Hughes 
has, «s regarde the publio use of the telephone, been all 
but similarly treated in the United Kingdom. It has been 
declared to bo within the telegraphic monopoly given by 
Parhament to the Post Office nine years before the tole- 
phone was invented, and the power to use it depends 
entirely upon the grace and favour of the Past Office, a 
grace and favour not always accorded ; and even when 
accorded, coupled with Hmitationa as to distance, and 
coupled with a condition of payment of 10 per cent. of the 
gross recelpts by the companies to the Post Office, as a 
royalty ; and all this bocauae Government hae become a 
trader in electrical) peeligenee. and fears the compotition 
of the telephone with its telegraphs. 

No one in the aship-loving countries of England, 
Canada, and the United States can refrain from feclin 
the warmest intorest in all connected with navigation, an 
we know how Pequensy, alas { the prospervus voyage 
across the wide and fathomless ocean ends in shipwreck 
and disaster when the wished-for shore {s approached, and 
when the ses is comparatively shallow. HKxcept for the 
chance of collision, there 1a in & staunch ship little danger 
in the open ocean, but on nearing the ahore not only 1s the 
lisbility to collision moreased but shoals and aunken rocks 
that brought ua here, to loss than one-half of that which | render novigation poous snd it lu on the excellence of 
it was but afew years back. Itia true that the daily } the lighthouses and lightships, that (coupled with sound 
consumption may not have been reduced, that it may be | ings) the savor relies, These structurea and appliances 
even greater, but if ao it ariaos from thig, that the travel-| are confided to the engineer, and to be efficient they re- 
Hng pubho will have h speed, and at present the | quire him to be able to apply the teachings of Section A 
enyineer, in his capacity of naval architect, hay not seen | in optical science, and in the case of fom or as regards 
how—notwithatanding the graat improvements that have | buoys at night-time, the acience of sound. I parentheti- 
been made in the forma of veasela—to obtain high mpead cally alluded to soundings a» one (indeed & principal one) 
without a lasge expenditure of power. [ aritionpate from uf the safeguards of ships when approaching shore, It ie 
the application of thermal rcience to practical engineer. | important in these days of high speeds that these should 
ing, that great results are before us in those heat motors, | be made with eage an without the necessity of sto ping 
such as the gas engine, where the heat is developed in the | the abip, or even of dirainishing ita velocity. Sir William 
engite itself, Passing away from heat snotors, and con- | Thomason, by the applioation of the acience of pneumatics, 
sidoring heat asappliled to metallurgy From the time | haa enabled this to be dons. Again, most important is it 
of the hot biast to Ae regenerative furnace, it is dueto the | that the compass, midst all the difficulties attendant up 
application of science by the engineer that the economy of | its boing situated on an jron or steel atructure, should be 
the hot blast was onginated and that it has boon deve | trustworthy. And here Sir William has applied the 
loped by the labours of Lowthian Bell, Cowper, and Coch- | gcience of magnetism in his improved compass te the prac- 
rane ually due to this application are the results | tical purposes of navigation. 
obtained fn the regenerative furnace, in the dust furnace} To go to another important branch of enginsering— 
of Crampton, and in the employment of liquid fuel, and | water supply. The engineer dealing with » district to be 
also in operations connected with the rarer metals, the | fed from the surface will find himself very deficient if he 
oxygen furnace and the atmospheric gaa furnace, and, in | have not the power of applying the science of snetoon ae 
ite nel ent atage, the electrical furnace. To a t {to the work that he has in hand; he must know, not the 
knowledge of the laws of heat and to thelr application by 
the sapiiees must be attributed the success that has 
attanded the air-refrigernting machines, by the aid of 
which fresh meat fs at the end of a Jong voyage delivered 
in a perfect condition ; and to thia application we owe the 
economic distillation of sea water by repeated ebullitions 
and condensations at successively decreasing tomperasures, 
thus converting the brine that caused the ancient mariner 
to exclaim, ‘‘ Water, water everywhere, nor any drop to 
drink,” into the purost of [ser waters, and thereby ren- 
dering the sailor independent of freah-water storage. 

With respect to the apphoation by the engineer of elec- 
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progres: etal) it will not guide him with certainty to 
urther developmont, and it may be that he wil] waste tame 
and money m the endeavour to obtam resulta which a 
knowledge of thermal science would have shown him were 
impossible, Furmahed, however, with this knowledge 
the engineer starting with the mechanical equivalent ot 
heat, knowing the utmost that is to be attained, and atart- 
ing with the knowledge of the calorific effect of different 
fuels, is enabled to oompare the resulta that he obtains 
with the maximum, aud to asertain how far the one 
falls short of the other; he seas even at the present 
day that the difforence is deplorably large, but he further 
aeox in the cane of the steam engine, that which the 
ure xctentist wonld not so fly appreciate, and 
at fa, how o great part of thia loss f due to the 
inability of materials to resist temperature and pressure 
beyond certain comparatively low limite; and he thus 
perceives that unlesa some hitherto wholly unsuspected, 
and aparently Hapoel ble, improvement in these re- 
& should be made, practically speaking the maximum 
of ueeful effect must be far below that which pure science 
would say was posaibla Nevertheless, he knows that 
within the practical limits hers improvements can be 
made, he can draw up a debtor and creditor account, as 
Dr. Russell and myself have done, and as has been done 
by Mr. William Anderson, the engineer, in the admirable 
Jecture he gave at the Institution of Civil Engineers in 
December lsat on The Generation of Steam and the 
Thermo-Dynamic Principles Involved.” Furnished with 
such an account, the engineer is sable to say, in the 
language of commerce, I am debtor to the fuel for so rany 
heat units, how, on the credit side of my account, do 
discharge that debt? Usefully I have done so much work, 
converted that much heat into energy. Uneloasly I 
have rained the air needed for combustion from the tempe- 
rature of the atmosphere to that of tho gases sian te 
the chimney ; and he sets himaelf to consider whether 
some portion of the heat cannot be abstracted from 
these gases and be tranainittead to the incoming air, Aa wan 
first pense out by Mr. Anderson, he will have to say a 
rtion of the heat has been converted into energy in 
isplacing the atmosphere, and that, so far as the gaosrous 
products of coal are concerned, must, I foar, be put up 
with. He will say, I have allowed more air than waa 
needed for combustion to pass through the fuel, and I 
did jt to prevent another source of Joss-—-the waste which 
ocours when the combustion ia imperfect; and he will 
bagin to direct hia attontion to the use of gasoous or of 
liquid fuel, or of solid fuel reduced to fine dust, as by 
Crampton's process, aa in these conditiona the supply 
may be made continuous and uniform, and the introduc 
tion of air any be sasily lated with the greateat nicaty. 
He will aay, I am oliged to put among my credita—loas 
of heat by convection and radiation, loss by carrying 
rticles of water over with the steain, losa by condensa- 
ion within the cylindor, loax by strangulation in valvos 
and aise hae loan by exceasive friction or by leakage ; 
and he will as steadily apply himeelf to the oxtinction or 
the diminution of all auch cansns of los, as a prudent 
Chancellor of tha Exchequer would watch and cut down 
every unproductive and unnecessary expenditure, It is 
due to the guidance of auch considerations as these that 
the scientific engineer has been ensbled to bnng down 
the conaumption of fuel in the ateam engine, even in 
marine ongines such as those which propelled the shi 



























































































average rainfal), for that 1s of but little nee to him, but the 
maximum, and most important of all, the minimum rain- 
fall over a consecutive peried of years; the maximum so 
that he may provide sufficient channels and by-washes 
for floods; the minitnum so as to provide sufficient 
storage. He must know what are the losses by evapora- 
tlon, what are the chances of frost interfering with his 
filters and with his distributive plant. 

Coming to the mathematical aide of Section A, whether 
we consider the naval architect preven on his design of a 
vessel to cleave the waves with the least revistence at the 
highest speed, or whether we consider the unparalleled 
trical science, it ia within the present generation that | series of experiments of that most able Associate of 
electrinty has sed from the state of a somewhat | Naval Archi , the late William Froude, carried out as 
neglected scientific abstraction into practical use; first, | they ware by meane of models which were admirable in 
by the establishment of the land telegraph, then by the | their material, their mode of manufacture with absolute 
development into the aubmarine cable, means of | accuracy to the desired shape, and their mode of traction 
which any one of us vimtors here in Canada may be in | and of record, we must see that both architect and ex- 
{natant communication with his own country, and may be | perimenter should be able to apply mathematical aciencs 
eo without a relish excluave occupation of the cable, for | to their work, and that it ls in the highest degree desirable 
once mors the application of science has solved that aPpe- t they should possess, as Froude did, those most ex- 
rently im ble problen of employing a single wire to cellent gifts, science and practiéal knowledge. 
at one and the same time the tranemitter of multiple elec- | Again, the ma cal aide of Section A has to be 
tric messages, and messages in opposite directions, a appiled by engineers when considering the st 
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retaining walls, and in short the whole of the work with 
whioh an engineer 14 Intrusted. Notable inatanoos of great 
bridges will ocour to all our minds, especially meeting as 
we are in this continent of grand streams, Eads’ 8t. Louis 
Bridge, Roeblings’ Niagara Bridge, and his and his sons’ 
East River Bridge, Gzowaski’s International Bridges, and 
going back to our own land, Fowler's and Baker's Bridge 
over the Forth, 

Passing from Section A to Section B, there fs evidently 
so much ore ing of these sections that good deal 
that 1 have said in reference to Section A might property 
ve been reserved for Section B. The preparation from 
the ore of the various motale is in truth a branch of engl- 
neering ; but to enable this to be acoomplished with cer- 
tainty, with economy, involving the not throwing away of 
that which is called the waste product, but which {a fre- 
quently a valuable material, it is easential that the engi- 
neer and the chemist should either be combined in one 
and the same person, or should go hand jn hand. In the 
inanufacture of pig iron it is absolutely pacer that the 
chemical constituents of the ore, the fuel, and the flux 
should be th hly understuod, and that the excellence 
of the process followed should be tasted by an analysis 
of the slag. For want of this chemical knowledge thou- 
ganda upon thousands of tons of ig iron have been 
made, and thousands upon thousands of were formerly 
left in the iasuing alag. Similar remarks apply to the 
production of lead and of copper from the ores, and still 
more do the apply to that groat metallurgical manufac- 
ture of the ew years—-' steel.” In the outset steel 
was distruated becauae of the uncertainty of its behaviour, 
but the application of chemical science now enables the 








tal | manufacturer to produce with precision the material re- 


quired to fulfil the physical tests imposed by the engineer. 

Reverting to the water engineer, the chemist and the 
microsoopist have their solences apphed to n the 
purity of the intended source, and, as in the case of 

larke’s beautiful pros, by the application of chemistry, 
water, owlng its dness to that common causa, car- 
bonato of lime, is rendered as soft as the water from the 
mountain lake. Taking that other branch of engineering 
commonly son ed with water, viz., the supply of gaa, the 
engineer is helpless without the application of chemistry, 
From the examination of the coal to be used, to the test- 
ing of the gas to be supplied, there is not one stage where 
chemical science is not neosssary. The consumer re- 
quires gas which shall be as nearly as posaible a pure 
hydro-oarbon of high illuminating power, and it might 
well have been that « person to whom wag delivered the 
crude gas as it issued from the retort would have said, 
‘* Certain things may be separated out more or jeas, but to 
practise on a wholesale scale the delicate operations which 
will be needed to cleanse the menting gas from ita 
multifarions accompanying im purities is a hopeless under- 
taking, and must be no if for no other reason than this-— 
the excesaive cost that would be entailed.” But what ara 
the facts? Although I for one do not like to sit in & room 
where gaa ia burnt, unless special provision is made for 
taking away the products of combuation, the engineer 
of the present day, thanka to the application of chemical 
science, delivers to the conaumer in a state of oom- 
parative purity {although it may have been made from 
waipure coal) which but a few years ago would have 
been deemed impossible; and so far is this improvement 
from being attended with oxtra cost, that the readual 
products not now uncommonly all but pay the whole coat 
of the coal, and in some rare instances even Jeave a alight 
es to go towards the ch for labour. Again, it 18 

y the application of chemical science in the dynamite and 
the egies of the present day that the engineer in 
enabled to prepare submarine foundations, to blast away 
shoals, and to drive tunnels through rock of a character 
that cannot be dealt with by mere cia ie machiney, 
Equally to the applicution of chemistry is it duo that 
there are hopes, by the employment of lime cartridges, of 
breaking down coal without that risk of igniting fire- 
damp which is attendant upon the use of gunpowder, I 
need hardly observe that much more might most pertinently 
be said on the way in which the engineer applies chemical 
acience. In fact, those waye are so multifarious, that a 
volume might be written upon them, but I must pare on 
and ask you to consider how the engineer applies 
geological ucieuca, the acience treated by Section OC. 

I have already spoken of the engineer supplying towns 
by water collected from the surface; aven he, however, 
must have a knowledge of geology, for without it he 
will not know what places ars apt for the huge reservoirs 
he constructs, nor where he can in safety make hiy 
enormous embankments. In this continent of vast lakes 
one feels it must excite a sensation of the ridiculous when 
a '§ Welsh lake” is spoken of, but I must ask you to 
believe you are in Lilliput, and to imagine that the 
“ ond” of 110 acres in extent ie really ‘‘ Bails 
Lake,” aa it is called. Within a few miles of that, our 
friends at the other end of the Atlantic steam ferry, the 
inhabitants af Liv 1, are now constructing under the 
engineering and advice of Mr. Hawkaley, a water works 
which will invalve the formation, I believe one may 
say the reformation of a lake, prntionly the same ares 
as that of Bala, of some 80 ft. in depth, and containing 
between the overflow and the point of lowest dis 
charge nearly twelve thousand milifon ons. This 
lake will be made by the throwing from side to side of the 
valley of a solid stone bank, 100 ft. above the ground 
140 ft. above the dee part of the fonndations, and 
113 ft. thick at ite thickest = Contrasted with Lake 
Superior this new lake will be small, a thing perry | 
& microscope even, but the bursting of the wall woul 
liberate a body of water sufficient to carry death and rain 
throughout a considerable district. It is, ore, in 
the higheat degree mapas that whether he be oon- 
structing the solid a ee oo 

ea, 
should so apply geological science as to insure 
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of his fcc oe m thoee gga the deh ehlibe 
engineer has erive the su rom undergroun 

sourcea, the app eben of this Geos {a still more neces- 
sary ; he must know whether he is likely to find a water 
bearing stratific_——at all—if so, where it receives the 
rain from heave., and the extent of the area which 
receives it; in what direction the water travels through 
it, what is the varying ra of water in the different 
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within the purview of F, are Bertin po: 
neor. Guided by the information give 
of this section, he comes to the ak ier 
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undertaken, With t 
should be made for prospective increase of populatio, or 
of industries; he seen the chances of he cmienial 
success of on undertaking or of its failure, and he advises 
accordingly. 

1 do not propose to say anything about Section H, for I 
have doalt with it as botng atill included within 1D. 

I trust I havo now established the proposition with 
which I set ont, viz, that not only is Section G *hea 
section of Mechanical Serence, but it 1s emphatically tre 
section’ of all others that apples im engineering te 
tho uses of man the several soiences appertaining to the 
other sections, an application most important in the pro 
gresa of the world, and an appheation not to be hghtly 
regarded, oven by the atnetest yutaries of pure sctanos, 
for it would be vain to hope that pure science would con- 
tinue to be pursued if from time to time its discoveries 
were not brought into practical use. 

Under ordinary circumstances I should have closed my 
address at this point, but there is a subject which at thia, 
the first mecting of Section G after tho meeting at South 
port, muat be touched upon. It 1s one of 40 and a character 
that I have avoided all alluston to it until this the very 
last moment, but now I am compelled to grapple wath it 

In the course of this address I have hail oceasion to 
mention several names of eminent men, many of thom 
happily still with um, some of them passed away; but | 
doubt not “as have been struck by tho absence of one 
name, which of all others demands mention whon con- 
sidering physical science, and still more does it come 
vividly before ua when considering the application of 
soisnce to industrial purposes I am sure ] need not tell 
you that this reia.n, which I can hardly trust myself to 
speak, is that Sr #ur dear friend William Siemens, whose 
contributions to screnoe, and whose ability in the apphea 
tion of science, have for years enriched the transactions 
of this section, and of Sections A and B, for im him were 
combined the mechanic, the physiciat, and the chemist. 

But 9 brief year has elapsed since he quitted the presi 
dential chair of the Association, and, with us at South 
port, was taking his accuatomed part in the work of this 
and of othor sections, apparently in good health, and with 
areasonuble prospect of being further useful to acience 
for many valuable years to come. But 1t was not to he; 
he is Jont to us, and in losing him we are deprived of a 
man whose electrical work has boen second tu none, 
whose thermic work has been second to none, and whose 
enlarged views justified him in embarking in sciontitic 
speonlations of the grandest and most profound character 

hether or not his theory of the conservation of the 
energy of the sun shall pave to be correct, it cannot be 
denied that it was a bold and original concoption, and one 
thoroughly well reasoned out from first to last. 

I feel that were I to attempt anything Ike the barest 
summary of hia discoveries and inventions, I ahould set 
myself a task which could not have been fulfilled had 
I devoted the whole of the time I had at my command to 
the purposs =I had, indeed, thought of making hia work 
the rubject of my address, but 1 felt that hia lows was so 
recent that I could not trust myself to attempt it There 
1s no need for mu to dwell further upon thia most patwnful 
topic Ha was known to you all, he Wag, honoured and 
loved by you all, and by every member\y ‘tia Association 
he had so fmathfully served, and over which he had xo 
ably presided ; and he enjoyed the respect and esteem of 
the best mtelligence of England, the land of his adoption , 
of the Continent, hia byrthplace , and of Canada, and of 
the United States, whose populations are always ready 
to appreciate sciontific talent and the resulting mdustrial 
progress It 1s not too much to say that few more nfted 
men have ever lived, and that with all hia ability and 
talent he combined a simphecity, a modesty, and an 
affectionate disposition that endeared him to all 

1 ain sorry to conclude my address ced Ae in this mourn 
fu} strain, I have endeavoured to conbne my alsusions 
to our deat fnend within the narrowest limits, but if I 
have overstepped these I trust you will forgive mo, re 
membering that ‘Sout of the fulness of the heart the 
mouth speaketh,” 


arts of the stra m giving the ‘‘ head” to produce 
hat travel ; how far this t in likely to be affected 
by the pumping of the desired quantity ; whether, if near 
the overflow ints the sea, the Bumping * hkely to reverse 
the direction of the current, and to bring back brackish 
water, and whether the rooka are of such a character aa to 
be liable to yield a water impregnated with iron or with 
lime, and whether these water-bearing rocks are acocasible 
from the surface without the execution of costly and 
laborious work im passing through overlying atratifications 
of an unfit or it may be even of adongerous character. It 
need hardly be sald that the engmeer when on in 
metalliferous mining, or in the extraction of or of 

troleum, unleas he applics the acience of Section OC, is 
ut a haphazard explorer whose work is more likely to 
end in disaster than m success. Again, the engineer 
when laying out @ railway, has to conmder the yeologica 
features of the country in determining the angles of his 
outtinga, and to determine where it becomes more econo- 
mioal to tunnel than to out. Indeed, without the appli- 
cation of that acience to engineering there are some 
sla levi on the fonsibility of which the engineer 
would not be able to pronounce an opinion —a notable 
instance, the Channel Jiannel. The engmeers, of whom 
I am one, said there is a material, the compact non- 
water-bearmy grey chalk which we have at a convenient 
depth on the Englsh side and 12 of all matoriala the 
most suitable; if that exist the whole way across 
success 1s certain Then came geological esciance, an 
that told the engineer that in France the same mate- 
nal existed ; that itexiated in the aame position in relation 
to other stratifications as it existed in England; that the 
line of outcrop of the gault lying below it had been 
checked across; and that, taken together, these indioa- 
tions enabled a confdent opinion to be expressed that it 
wasall but certain thia grey chalk stratification did preval 
from side to side. The engineers believed it, an intelligent 
saction of the public believed it, and came forward with 
their money ; large sums were expended in Kngland and 
in France on the faith of the repeated deolaration of the 
English Government (of both sides of politicos) that so 
long asthe nation was not called on to contribute towards 
the cost of the work, it would hail with satisfaction the 
improved meang of communication between England and 
the Continent; the experimental works were carried on 
from both sides with the happiest results, and then, when 
success appeared certain, the whole work was stopped by 
the incredible suggestion that inthe event of a war the 
soldiers of England, and the science of England, could 
not defend a couple of rat-holos, holes 14 ft. in diameter 
and 20 miles long, situated far below the surface of the 
eea, having a rapid dip from the shore to a low point, 
gradually Rng rom there to the centre of tho length of 
the tunnel, so that the English end could be flooded with 
aea-water in twenty-five minutes up to the soffit of the 
arch at the dip; and in consequence of this inoredible 
and most-to-be-ashamed-of scare it is due that one of the 
finest instances of civil engineering work tn connection 
with the solence of geology, and as I bellavo one of the 
most useful works chet has ever been proposed, has been 
put @ atop to. 

To come to Section D, the botanical side of it 14 inte 
resting totho engineer as instructing him in the locality 
and quality of the various woods that he occasionally 
waes in his work. With regard to that most important 
part of tha work of D, which relates to germs” and 
their influence upon health, the engineer deals with it 
thus far: he bears in mind that the water supply must be 
pure, and that the building must be ventilated, and that 
excreta must beremoved without causing contamination ; 
thus the water works engincer, the warming and venti- 
lating engineer, and the sewage enginoer can (and do) al) 
of them profit by the labours of Section D, and can by 
their works assist in giving practical value to the pure 
science of that section. 

Section EK, @eoyraphy —Probably in these days, when 
our kingdom at home and the old countries near us are all 
but full of the works of the engineer, there are few who take 
a greater interest in geography than he does, and I am 
quite sure there are none who make # more useful appli- 
cation of geographical knowledge for the benefit of man 
kind at large than does the engineer. Almost at the 
outeet of this address I claimed to magnify Seotion G, on 
the ground that without the aid of its members wa should 
not have had that practical lesson in Beography which we 
have reosived by our visit hore, a lesson that no doubt 
will be continued and amplified by many of ua before we 
return to our homes. Whother it be by the oosan steamer 
or by the railway train, the enterprising RO ereP non) 
explorer is carried to or through countries which now, 
thanks to the engineer, are well known and aettled, u 
to the senaaing i the unknown and not settled; an 
thus his Iabours are lightened, he consumes his enorgies 
only upon his true work, brings baok his report, which is 
as i have aaid, studied by the engineer with a view to stall 
further development, and thus turn by turn the apher 
ae engineer carry civilisation over the face of the 
world, 

Now to come to Section F, which treats of economic 
science. The matters with which this section deals— 
birth rate, death rate, the increase or tho diminution of 
populations, the development of cular industries in 

erent localities, the varying of wagea, the extent 
and nature of taxation, the coat of production, the cost of |} —-_ ~~ - 
transport, the etatistion of railway and of marine disasters, | * Paper read before the British Association at Mon- 
the consumption of fuel, and many matters which come treal. 





THE FORTH BRIDGE.* 
By 1. Baxkgnr, 


Two yoars ago I read a paper on the Va aor Forth 
Bnidge at the Southampton gi of the Bntish Asso- 
ciation. Until the other day I had not since glanced at 
the paper, and a re-peruaal waa in many respects sugges 
tive; bor during the past two years the works have ae 

, and some of the theories advanced in tho first 
paper have been put to the test of actual practice. In 
one respect the re-perusal was a painful one, for the opan- 
ing aontonce cotitained a reference to Sir Walham 
Siemena, and I was reminded of tho loss of a friend who 
took the greatest interest in the Forth Bridge, and whose 
vast experience and matured judgment could ulwaya be 
drawn upon in times of doubt or difficulty. 

Taking up the narrative of the proceedings from the 
date of my last paper, I may stato, in the firet place, that 
five tenders were submitted for the construction and erec- 
tion of the bridge, the amounte varying from 1,487,000/. to 
2,301,7602., and that the contract was finally let to Mensrs. 
Tancred, Arrol, and Co, on the 2lat of December, 1882 
for 1,600,0001., which was within 5000! of the extiinated 
cost of the work aa prepared by Mr. Fowler and inyself 
for Parhamentary purposes, 
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reapntatives of 
having @ particular a in view should or sho? the works 


© infurmation denved from’ Com- 
past he judges of the future; he sees what provision the 













works have now boon some twenty mon 
and about 170,000! have been expended in plant and ta 
porary works, and 200,000/ in the permanent works of 
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Company (Limited), in liquidation, further dividends 
amounting to Sa, in the pound. 


Pembroke Dock.—The Acorn, of eight guns, 850 horse- 
then building for the English Government at Pennar 
orks here, is expected to be launched next week. 


The Dinas Colhiery.—The Dinas Colhery Com has 
struck the 9 ft. seam of steam coal in the Store ouge 


wan aft, 

Clear hes 

above high Wiregy 
361 ft above the 
plers consists of a 
concrete prors, 
60 ft to 70 ft in diner a7, LLOYD WISER, 
pler i aboyt Oe ft below low wa,, 

4 1K ft at. ordinary apringa, 
1) 000 cube yards of masonry, and in 2 33, 1884. 
about 46,000 tons of ateel, 
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Operations Were commenced in Tonal: 
the ly pro, 


Names, 


the bridge. At South (lueensferry an area of about 20 
acrea of ground has been laid out in shops and yards for 
the manufacture of the 1700 ft. span «teol girders and for 
other purposes. These shops are in direct communication, 
with the Korth British Ratlway, and are connected by a>" 
incline and winding engine with a temporary timber 
viaduct 2200 ft in length and 50 ft in width, extendiny 
from the South Qucensferry shore to the first of tho 
groups of four cylindrical iron caissons which constituto 
the lower portions of the main yuors of the bridge At 
Inch (rarvic, stores and offices Mise byon built, and aa 
this 18 an exposed island in the middle of the Fourth the 
staging for the pier work ts of iron pinned to the rock, 
Similarly at North Queensferry, on the Fife mde of the 
Forth, stores, ofhoes, and irou staging have been erected, 

Tho state of the works at tho present time is as fol- 
lows 

Pian 


The plant includes 14 steamn barges, launches, and 
other vessols , 22 steam, 12 hydraulic, and 38 hand-power 
cranes ; 28 «tingle and double engines for shop machines, 
hydraulic work, air compressing, electric lighting, pump- 
ing, and other purposes , also ane furnaces fur heating 
the ateul plates, a 2000 tun hydraulic press for bending 
them, and planing machmes, multiple diillx, hydraulic 
rivetters, aud othe specially domgned tools tov numerous 
tomention Having reference to the novelty and magni- 
tude of the work and the amount of preluninary = pre- 
yarations required, 1t may be considered that fair progress 

as boon made during the past twenty months, 

No special difficulties were encountered in founding the 
viaduct piers, notwithstanding their exposed position, 
Except in two cases the piers rest on the ruck, and they 
were exocuted in half-tade or whole tide cofferdainn, 
which cal for no special remark The cofferdam for the 
south cantilever end pier Was necessarily a very substan- 
tia) structure, being a quarter of a mile from the shores. 
It measured 126 ft. by 75 ft over all, and hada double 
row of whole timber poles, with 4 ft of puddle between 
them, and internal struts, charm cable ties, and external 


raking struts and piles of great strength and solidity —A 

highly satisfactory bottom on boulder clay of roc 

hardness was found at a depth of 45 ft below h ator, 
end piers 


The masonry of the viaduct prers and ca ¥ 
consists of an Aberdeen granite facing, ‘Averaging a little 
over 2ft., in thicknoss of rock faced work, backed up 
with cement concrete or with rabble masonry set in 
cement, and bonded, about every 12 ft in height, with 
courses of large stones carried across the entire area of the 
10r8 
. The main piers havo on tho whole, perhaps, given more 
trouble than was anticipated On the kife shore the 
whinstune rock bottom falls with a rapid alope of about 
14 tol tu dee, water, and 1st was necessary to step this 
mope forthe masonry Jiamond drills worked frém an 
iron stage woe i bes for the subaqueous blasting , 
but the removal uf the rock proved a most tedious affair, 
and a substantial timber and clay cofferdam had, after all, 
to be conatructed for one of the prors With some trouble 
the other pier was built within a makeshift half tide dam, 
made up partly of the 00 ft diameter pormanent tron 
caisson below low water, with a temporary iron caisson 
attached tu 1t, the whole made tight to the rock as far as 
might be with concrete and olay filled in between the 
caisson and a few buckle plates At Inch Garvie similar 
delay and trouble were oxperienced in carrying out the 
shallow piers. Some of the work could only proceed at 
low water of spring tides, and 1t generally happened to blow 
hard just at that long waited-for momteut ‘Tidal work, 
and even half tide work, are provorbially alow and worry- 
ing; but we were all determined that, as the rock varied 
in quality, no foundation should be put in until the 
bottom had been laid dry. Hy perseverance and patience 
this has hitherto been accomplished, and we have the 
satisfaction of knowing that both the rock foundation and 
masonry are unexceptionable in pengt and solidity, In 
our shallow rock foundations at the Forth we had much 
the same problem to deal with as Stephenson encoun- 
tered, thirty years agu, when agen tho fine bndge 
across the St J.awrence at this city, and our contractoms 
dealt with 1t in much the same way I am not concerned 
to defend the uperations, as such details are usually left 
to those respousible, namely the contractors. hore 
speed ia required ] am satished that in imust cases 
pneumatic appliances offer incomparable ad. antages 
over cofferdam work on a rock bottom, Fronch con- 
tractors generally resort to ee caussons of ordina 
typo in depths exoeeding 165 ft , but have employed, with 
reat advantage, mioditications known aa the cutason. 
bauardean, the bateau-plongeur, &c , m depth as little as 


Gft, Thesix weeks required to build o pier with the aig 
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of pneumatic appliances may often be taken up in atopping 
the leake of a cofferdam or rock bottom, English con- 
tractura ara not inuch accustomed to pneumatic appli- 
ances, other than an ordinary diving dress, and rarel 

resort to them. A diving bell with shaft of accew and air 
look was provided and mounted on travoller complete at 
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felt certain, however, 
& ecwandore stee] was not at fault, ae ovr Inspectors 
wnearing from every plate by bending it round « 


gerne iron on 


. thus of liiu. after made red hot and in 

orice chuater Git wa us bic hikscos baad egg tenaiver. On investigation I traced the onuse of the frac- 
n the damage the plates reosived from : 

se padatlane GE rat the consista in is an unsolved riddle. "t 







The lower part of the South Queensferry ma 
siete, aw alraady stated, of a group of f 
caissons 70 {t. in diameter. In the 






ne, that which the 
ly eet and 








the boulder olay, we wore 
ferable to resort to the p»t -vo'that it we to the 
slupe of the olay the foo rveumatic process. Otpressure 
depths, ranging fmper’UF caissons will be sunk tre thus 
The cainnons, unle-om 68 ft. to 84 ft. below higic~tader. 
floated intait)s Which were bit on shore, Jaunched and 
edge, amon)? position, are 70 ft. in diameter at the cutting 
aheat end taper 1 in 46 to facilitate sinking. At 1 ft. 
qould aay, Water, which is the top of the permanent 
~ithin the p! commencement of the granite-f masonry, 
tT oe or ia 60 ft, A working chamber 7 ft. high te 
provideu at the huttom of the caisaon, the roof of which 16 
supported by four strony lattice ers 18 ft. deop, and 
xirders 3 ft. deep spaced 4 ft. apart. An internal 

in 7H. distant from the external skin, and vertical dia- 
agms, form pocketa which can be filled with conoreto 

at any point where, owing to the slope of the ground an 
the varying hardness of the slit and clay, a heavier prea- 
sure is devired to force down the caisson. Three shafts, 
3ft Bin. in diameter, with air locks at the tap, pipes for 
admitting water and ejecting silt, and other of the usual 
appliances, ars provided, The air locks for passing out the 
y and boulders as designed by Mr. Arrol and myasif 
have, instead of the usual hinged doors, two sliding doors 
like horizontal sluice valves, across the 3 ft. 6 in. shafts, 
which are worked by little hydraulic rams, or by hand 
and are interlocked like railway points and signals, xo tha 


one slide cannot be opened until the other is closod. | radial 


Mounted on the side of the sir lock 1s a steam engine 
which, by maans of a shaft passing through a stuffing: 
box in the side of the air lock and a drum inaide, winds ap 
the excavated material in skips vontaining one cubic yard. 
The operaiian of hoisting, opening slides, and discharging 
is rapidly performed, so the two locke have a large work- 
ing corel A third air look, with aide doors, ladder, 
and hoist, ls also provided for the men. The air com- 
pressing plant consiata of three engines with steam and 
alr cylinders 164 in. in) digmeter by 241n, stroke, ample 
power being furnushed by boilers of the locomotive type 


erected on the staging 

Reference has already been mada to the two shallow 
plors at Inch Garsie, but there are also two deep piers 
which, being on a very i lar and aloping rock bottom, 
have required much consideration. It was finally de- 
cided to level a bed roughly with bags of sand, and to 
float out pneumatic caissons, and excavate the rock until 
s level bed was cut. Probably Mr. Fowler and I would 
not have adopted this preciac pis if we had bean con 
tracting, although we might have resorted te the pnou- 
matic process, but as M, Cotsseau, a contractor of great 
expérience in such work, offered to sub-contract for the 
ainking of the caissons at fair raten, we did not object. 
These oniusons are 70 ft. in diameter at the bottom, and 
the dec from 14 ft. to 19 ft. in that length, the 
loweat phe being 75 ft. below high water, 
All of the pneumatic caissona will be filled with concrete 
np to low water mark, the mixture being 27 cube feet of 
broken whinatone, 7 cube feet of sand, and 54 cube feet of 
cement, which together make a full B lgbe of concrete, 
having a orushing resistance of about 50 tons per square 


foot. 
Above low water the one piers, which are 49 ft. 
in diameter at the top, 56 ft, at the bottom, and 36 ft. 
nie, conaiat of the strongest masonry, the heartin 
belng fiat bedded Arbroath stone with both horizonta 
and vertical bond, and the facing Aberdeen granite, the 
‘whole set in two to one cement mortar, and built 1D 
the dry within temporary wrought iron calasons. In 
the shallow plera where the rook is stepped the masonry 
in carried down to the rock itvelf, and wrought iron hoops 
86 in. by 14 in. bind the bases of the piers. At the top of 
allthe piers 18 in. by 14 in. hoops, and midway down 
18in. by Zin. hoopa, are alro built in, and it is believed 
that these cylindrical masses of masonry are as completely 
monolithic as can be attained or desired. In each oy- 
lindrical pier there are forty-eight steel bolts 2) in. in dis- 
meter and 24 ft. long to hold down the plates and 
superatructure of the main spana. 
A few words now as to the manufacture of the super- 
structure. About 42 miles of plates have to be bent for 
the tubular compression members, and tha best method 
of doing thia became # question of great practical im 
portance. Bending cold did not answer, as the true 
curvatures could not be so attained, Theoretically, a 
10,000 ton hydraulic pres would be required to bend, 
truly, our 16 ft. by 1} in, thick stee) plates, and practi- 
cally a ton prass was of no use. In a 
furnace, the plates bent readily, but distorted oonmder- 
ably and rly in cooling. Covering with ashes, 
ng up, and # variety of oxpedients were tried before 
e propar method was hit upon, which was to bend the 
plates hot and to give them astraightening squeeze after- 
wards when cold. Uniform neeng in secured by ad- 
mitting the gas near thse door and midway along the fur- 
and an important incidental advantage of the use of 
tu compression membera thus js that oe. ery 
relieved from any interna) straina which may hav 
wet up by shearing or improper usage at the 
worke, which is of the greater momont as steel having the 
comparatively high tensile strength of 34 to 87 tons per 
equere inch iv weed for the compression members. 


d | made red-hot an 





perforsot extend more than yyin. from the edge, because 
as nt Sing to that extent relieves the plate and yet it affects 
power entire width, for the 4ft. Gin. 
appliquly as the 1 in. wide atrip 
the dr: it ariwe from ‘‘ nicking 

enalakin the 
me' nicking, 


) ever, 


late snap as 
sheared from it. 
by bad shearing, because 
lates red hot cures the evil, the 
previously existent, remains aa visible as 
ractically, the important point of interest to 
bridge builders is that with planed edges and drilled holes 
we have had no inyaterious fractures, but the Forth Bridge 
pa have behaved a» # material having as the higher 
imit a tensile strength of 37 tona per equare inch and an 
pres pee) of 17 cent. in 8ip. should behave. Our 
specification for in compression is 34 tons to 37 tons 
with an elongation of 17 per oent., and for ateal in tension 


eithor } b 
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was’ re: de Roy ay pete tere 
fy at the works by certain [ tlon of the real eeabe5 Originally the cantilevers had a 
: like ane towards 4 


varying batter eech other from 1 in 74 at the 
piers to vertical at the ends, where they meet the central 
rder, Woe have now made the cen ers slope 
wards and maintainad the batter of 1 in 73 throughout, 
thus getting rid of the previous “winding” which some- 
what Sep cated = ter of the cor nag inl and as he 
same time preserving em seuiaing 
form of cross-section charsoberiatic of the d » In 
models of the bridge a feellng of greatanlidity results from 
this feature, aw will be the case no doubt in the bridge 
itself, of which Pt elevation necessarily gives 
ut» 6a, 

We have alao modified the attachmant of the superstruc- 
ture to the piers, Formerly the intention was to put an 
initial atreas upon the 12 ft. tubes between the double 
piers aa described in my first paper, and to bolt the super- 
structure rigidly to the masonry. Now we secure the 
superstructure to one only of the four cylindrical piers in 
each group by the great cirovlar key already referred to, 
and permit a certain amount of sliding on the others. 
Owing to the enormous size of the structure elastic defor- 
mations which may be neglected in ordinary cases have to 
be provided for, A vary great dea! of consideration has 


30 tons to 33 tonsa with 2 cent, elongation. The | been given to this important point, and the calculations 
st rarely varios as wi aa the stated Hmits, and | have necessarily been complex and tedious, but we think 
the elongation averages some 3 per cent. more, One of | we have now made the beat disposition attainable 
the plates which fractured from sheared edges whon bent | to resist all poamble and improbable hurricanes strik- 


cold was teated by me in a variety of ig A specimen 

cooled in water at S0deg, stoud 34.3 
tons per square inch and elongated 21 per cent. 
specimen made hot and allowed to ovol in aig stood 36.6 
tons and also elongated 21 per cent., whilst ‘one ed 
from the plate direct without heating failed with 34.3 
tons, but extended 25 par cent. For practical purposes, 
therefore, it mattered little how the plate waa treated, 
provided the effect of the shearing was eliminated by 
planing or by heating. i 

When bent, tho pate are planed atcone edges in the 
usual way, and at the curved ends by a specially deaigned 
machine. They are then, with the internal 
stiffeners, temporarily built into a tube round a mandrel, 
and drilled through plates, covera, and bars at one opera- 
taon, Four apecially-designed annular dril) frames, sur- 
rounding the tubes, and furnished each with ten traversing 
drills, capable of at g cvery Bole, travel along lines 
of railway in the building yards, so laid out that four 
lengths of tube, each of about 400 ft., can, if demred, be 
dealt with at once. Ina i6ft. length of 12ft. diameter 
tube there are about 1600 holea to drill through from 23 in. 
to 3}in, thickness of steel, which operation takes about 
fifty-two hours’ working of the drills, Oontinuous work- 
os let of course, not possible, as the machine has to be 

vanoed every 8 ft., which is the shift of the butts in the 
plating of the large tubes. 

Over the piers the arched tubular lower member forms 
a connection with the upper bedplates, the vertical and 
dingonel tubes, aud the lateral an vertical cross bracing, 
a0 that considerable thought had to be given to the details 
at thin pomt. A full alzed model was prepared, and 
different modes of arranging the junctions were set out 
and modelled. Finally it was decided to gradua)) 
change the tubular lower member mto a box form wit 
one rounded upper corner, where it meets the skewback 
or och over the pier, and by internal vertical and hori- 
zontea 
of enormous strength and atiffness, offering facilities for 
attachments in any required direction. Several layers 
of plates form the bottom of this skewback, and con- 
stitute what may be termed the ‘“‘ upper bedplate” of the 
bridge. The “lower bedplate” consists of similar layers 
of plates rivetted together and bolted to the pier; and 
the two bedplates are free to alide on each other within 
certain limits to be referred to more particularly here- 
after. The layers of plates run longitudinally and trana- 
versely, to meet the different stresses; und, after the 
edges are planed, the ea are fitted together, clamped 
between girders, and drilled by special machines through 
ther whole thickness. About 1000 lineal feet of 1 in. 
holes have to be drilled in each bedplate, which in ce 
with tho 8-dnll machine, takes about eighteen days, in- 
cluding ateppages. In the upper bedplates holes about 
1} in. aquare, with corners rounded to a 3 in, radius, are 
required, in aome instances, to clear the nuts of the hold- 
ing-down bolta, and these are cut dpi | y a simple 
tool devised by Mr. Arrel. In other cases, 12 ft. diame 
recesses, 2 in. deep, have to be bored for what may be 
termed a huge key or dowel, which will connect tha nyse 
and lower bedplates, but allow a slight rotation ; and this 
aleo requires a apecial tool. 

The tenmon members and cross bracing generally con- 
alist of box lattice girdera which are drilled by travelling 
machines of similar type to those already referred to in 
connection with the tubular members. All of the riveta 
are of steel, having a tensile strength of about 27 tons, 
an elongation of about 30 per cent, and a shearing re- 
sistance of from 22 tons to 24 tons per aquareinch. It 
is hardly necessary to state that hydraulic rivetting will 
be used throughout. The nuts and washors of the hold- 
ing-down bolts and some other parts are of cast steel 
having a tenelle strength of 30 tons per square inch, an 
an elongation of 8 to 10 per cent. It may be interest- 
ing to mention that the contractors have used steel in 
preference to iron in some parts of the pa works, 
and that at their request the 108 ft, apan viaduct approach 
girders were changed from iron to steel with a view to 
save OXPOTiNE. 

The two years’ additional consideration given to this 
bridge since the date of my first paper has led to no 
tnodifications of importance in Se sei: or in the 
weight of steal required for the on, « satisfac- 
tory result which is y due to the care ae Dr gated of 


colleague, Mr. Fs) who has charge 
of the detailed caloniations and pea from the inosp- 


diaphragms, to make the latter a callular structure | the 


ing the bride Jocally or throughout the whole span, and 
alt variations of temperature iikely to be met with at the 


orth. 
The question of clothing the tubes between tho piers 
with some non-conducting material will be Jeft for future 
settlement after the movements under changes of tem- 
perature have been registered by the tube iteelf. Fortu- 
nately we are not troubled with Canadian variations of 
temperature and the correspondingly great changos of 
form in‘ metallio structures, At the new Clyde Viaduct 
in « length of 376 ft, the observed annual range is 2 in., 
ora fraction over half an inch in the 100 ft., and this is an 
open lattice oonatruction, whilst the Forth Bridge hori- 
zontal members between the piers are closed tubes. Ob- 
viously during the si | stages of erection, before much 
waight comes on tha bedplates, the tube will be practically 
free to expand and contract. Ultimately, when the whole 
weight of thecompleted structure rests on the piers, the 
friction between the two aurfaces of the upper and lower 
bedplates will probably be sufficient to prevent move- 
ment oxcept under extremes of temperature and heavy 
wind pressure of rare necurrence, The attachment of the 
superstructure tothe piers partakes thus of the character 
of a satety friction clutch. Movement will not occur 
under ordinary circumstances, and if an excessive shock 
from some unforeseen vause on the superstruc- 
ture, it can only be transmitted to the masonry of the lan 
through the aliding surface of the upper and lower 
plates. Should a wave of deflection from the impact of a 
tornado pags along the a cantilever, as some critics 
suggest, then it would arrested by skidding, as an 
express train is arrested, and not by running into « buffer 


atop. 

Provision is made for lubricating the surfaces, and as 
the result of experiments made by myaelf during the paat 
two'years peeoly sume crude petroleum will be applied 
tu the bedp ates every time paint is applied to the rest of 
. Calculationa have been made of the extent 
of slidimg and of tho stresses on the piers under the twist- 
ing action of a hurricane blowing on one cantilever 
whilet the balancing cantilever 12 1n a dead calm, an 
various coefficients cf friction have been assumed, During 
erection sliding can, if desired, be made practically free 
by carrying one cantilever further out than the balancin 
one, and so rellaving two out of the four bedplates o 
waight, Inthe completed bridge the position of the bed- 
plates could be adjusted by temporarily loading the end 
of a cantilever. 

Experiments on friction vary considerably, but when 
such large surfaces a¢ 2200 aquare feet, which ia the joint 
arca of the four bedplates of each main pier, are con- 
cerned, there would no doubt bean equallaing affect which 
would make the proper ooefficient of friction for the bed- 
plates approximate to the mean of the resulta obtained 
with « number of experiments on small areas. The co- 
efficients obtained by Morin for iron on iron greased 

ed from .09 to .115, and with the greane wiped off, .16 
to .1U, the pressure being about 27 tons per equare foot, 
orconsiderably greater than that on the Forth Bridge 
rset pon 2Un « large ecale the mean values of coefficients 
for different surfaces are derivable from launching ways 
of ships, brake experiments, and other data. In Jaunch- 
ing weys the coefiment must be singularly small, for 

declivities of 4 in. to 1 in. in the foot, ships not 
only start, but ae a velocity of ten miles an hour 
or more very quickly. In some of Mr. voting Ae expe- 
riments it would appear that even with this flat slo 
the velocity acqu waa fully half that which a body 
would attain daltons freely, so the retarding friction 
during motion must be very small, Again, the oveffi- 
erent of friction at starting could not exceed 06, but of 
course in ordin launching ways the pressure per 
aquare foot, and the character of surfaces are diffe- 
rent tu thoee in the Forth Bridge, the total weight 
of the moving mass may be thesame, and the facts are worth 
mentioning on that account. Brunel's broadside launch 
of the Great Kastern in 1857 affords, however, valuable 
data directly rh Lipson to our sliding bedplates, for the 
weight of the ship was 12,000 tons, and the launching ways 
were iron on iron somewhat rough on the surface, and iim. 
perfectly lubricated or not lubricated at all. Asa result of 
experiments with a small section of the launching ways, 
aap dg made 1 {1 12, aa it was thought a mal 
foros would start the ship, and a aimilar force re- 
aera it trate seulring undue veloolty, the observed po- 
efficienta of fri ranging from . 


Another | Forth 
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at moderate velocities, On commencing the launch an 
estimated force of about 500 tons ea rere to assist 
vity on the 1 in 12 Inoline, bénce the daar Haig 
cient with the 12,600 ton load would be about .135 as 
inthe mods]. Again, when started, the 1 in 12 was more 
t, for the vessel ran on some 8 ft. or 4 ft. 
spinning round the handies of the winohes, inju 

five men. Subsequently, however, owing to want of 
in the ways, ing of the rails, or some other 

d cause, considerable trouble was experienced, 
and successive tions had to be made to the hydraulic 
a hab Syrag thres months occupied in the launch. 
or the last 30 ft, or 40 ft. Brunel estimated the power 
varter of the 
started the ship at the top 


vay veins are not as heavy os ships, but afford 
valuable data as to the coefficient of friction of steel on 
steel under severe pressures, atch as must obtain at the 

i contact of the tyre with the rail, Captain 


uired, inclusive of gravity, at one 
t, or double that which 
of the launching ways. 


int of 
Galton’s experiments show that the coefficiont varies 
widely with the speed and other elements, being some- 
times os little as .05. With dry rails the adhesion of the 
driving wheels indicates a coufficient of about .20 to 25, 
and with wet rails, .18 to .20, Probably with ares , 
raile it would not exceed the .10 arrived at by Morin fifty 
years ago as an aver 

tions of the streases on the pliers have been made 
upon the hypothesis that coefficients of .10 and .25 obtain 
on different plates at the ssme moment in the manner 
most unfavourable to the structure. A variety of other 
assumptions and test calculations have been made. Asa 
final reault we are opinion that the maximum stress on 
the masonry of the main piers will be something between 
) tons and 12 tone per square foot. To attempt a closer ap- 
proximation would only serve to advertise our incapacity 
to apprediate the ooumplex character of the problem 
and the uncertainty of some of the data. So far as com- 
pression is onncerned, our concrete, which has a crushing 
resistance of 60 tons per squaro foot, would thus give a 
factor of safety of at least four. The solid Arbroath stone 
plera are, of course, of far greater atrength both as re- 
gards compression and the shearing and possibly tensile 
stresses to which the piers may subject under the 
extreme hypotheses made as to force and distribution of 


wind. 

Very valuable data as to the ability of a massive rubble 
yiet in cement to resist a heavy lateral force were afforded 

y the experimental arch of 124 ft. span and 7 ft. rise 
built in Paria some fifteen years ago. The thruat of tho 
arch was about 1400 tons, and treating the abutment as 
an olaatic solid, the atress upon the inasonry would range 
from 14.7 tons compression to 8 7 tons tenaion per square 
foot. To ascertain the ability of cement concrete to 
resiet heavy shearing and tensile forces 1 tested a number 
of conorete beans having different isk bear of cement. 
Such conorete ss that used at the Forth developed a 
tensile strength under transverse stress of about 10 tone to 
12 tons per square foot, so that it was from no in- 
herent weakness in the concrete that masonry waa sub- 
stituted for it in the 36 ft. upper | of the main piers. 
Our reason for its adoption was that we bellaved by 
ueing natural fiat bedded Arbroath stone set in two to 
one cement mortar, with both horizontal and vertical 
bond, we made certain of obtaining practically a mono- 
lith, whilst with concrete, however careful the inspection, 
thore might be cleavage planes of perhaps dangerous 
extent in places. The special streases on the piers ariain 
from the cantilever system of construction have recaiv 
as I have already asid, our most close consideration, an 
we doubt not that the desired factor of safety of four 
will be obtained as # all shearing, tensile, and com- 
ak ve stresses to which the masonry inay be conceived to 

Hable under any reasonable hypothesis which can be 


framed. 

pily, we are relieved from all anxiety as to the 
fone iee, since the piers rest either on Poclt oron a 
boulder olay, which for all practical purposes ia as hard 
as rook. It may be mentioned, however, that the 
heaviest load at the base of any of the 70 ft, diameter 
caiesons, including the tilting action of « 56 lb. per equaie 
foot wind, is about 24,000 tons, or at the average rate 
of a little over 6 tons per asuare foot, deducting nothing 
for the water displaced by the pier, 

(To be continued.) 








Diawonp Dri.uine In Naw Soura Warxs.—Diamond 
dri'ls were employed in New South Wales in 1883 in 
boring for both coal and water, and on the whole the 
work done waa satisfactory. Goal was proved in five 
different places, vizs., at Dora Creek, 
6 ft. 8hin., at Lake Macquarie, 23ft. fin. in the - 
gate; at ‘Teralba, 40ft. 1lin. in the te: at Stan- 
well Park, near Bulli (two bores), and in one the seams 

easured 81 ft. 4 in. and in the other 8 ft. 34 in. 

the ageregete. ie boring for coal on the weet 
side of e Macquario, » a ply of freah water was 
tapped ata depth of 197 ft., which rines to a height of 
some 30 ft, above the surface, whioh is 20ft. above the 
lake level. One bore was poe down in search of a deep 
alluvial deposit of tin, but it was not succeanful, The 
district where the bore was Pool he includes a ae 
extent of country containing eposits of stream tin 
requiring to be prospected. — coal measures oecupy- 
ing 93, 860 aquare miles, with such deposits of coal as 
there are in the ocvlony, and with an output exceeding 
9,500,000 tons per annum, and rapidly increasing, it 
would be difioult to coneeive how the drills could have 
been much better smn ployee: Weter augers were put 
down at Bourke, Girilambone, and Gunnedah, and sup- 
piles of fresh water were found in different localities of 
these places. In other parts of the oolony borings for water 
were made, but the results were not so succesatul. 


near Cooranbong, 
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NOTES FROM THE SOUTH-WEST. 

da Committee at Penarth. — Represqntatives of 
ri 8 Committee pels vieit on Thursday to the works 
of the Penarth 8 cele and Ship-Repalring Com- 
art erp, at Penarth. They were shown over the 
establishment R. Munroe, the manager. The oom- 
mittee minutely inspected the hydraulic machinery for 
hauling ships up the slipway, consisting of three hydraulic 
cylinders, which can be used either separately or together 
according to the alze of tho vessel. They are worked 
from the acoumulators of the Penarth Dock Company, at 
a proeire af 750 lb. to the square inch. The slipway is 
fi up with Chadburn’s repeating telegraph, which con- 
veys the orders from the berthing master u the jetty 
to the man in charge of the machin in the hydraulio 
house. The slipway is capable of taking in and hauling 
up vessels 310 ft im length, and of tons displace- 
ment, The machimery in the boiler shop 18 of massive 
conatriction, and was manufactured by Messrs. Cral 
and Donald, engineers, Johnstone-on-Clyde Tho grid- 
iron is 384 ft. long, and can take on veasele up to 3500 tons 
displacement. There is aleoa new jetty for vessels to lay 
alongside when only peqareing internal or deck repairs. 
The company has had 812 steamers and ships on the alip- 
way and gridiron since they commenced operations four 
paral aince. Tho premises are fitted up with the electric 
ight throughout. 


Gas at Brestol.—Tho directors of the Bristol! United 
Gas Company announce 6 reduction in the price of the 
company's gasfron July 1) In future the price of gas 
to consumers within the city boundaries will be 2s, 4d. per 
1000 ft., instead of 2s. bd, which they have hitherto patd ; 
to consumers in the districta beyond the A boundary, 
2s. Gd. instead of 28, fd., except at Wostbury, Shire- 
hampton, and Avoumouth, in which places the prices to 
be paid will be 2x, 10d. instead of 3s. 2d, The usual 
allowanoe af 2d per 1000 ft. will bo also made to con 
sumers of over a moillion feet per annum. 


Cardyf.—The meam onal trade has remained practically 
unchanged. Small steam oval continues to go off freely, 
and for the better qualities there is a brisk demand, In 
the patent fuel market a recent improvement ia main- 
tained. There ig no change in the iron ore market. Laat 
week's clearances comprised 131,480 tons of coal, 3490 tons 
of patent fuel, 1530 tons of coke, and 10 tons of sheet 
iron. Of iron ore there arrived 1800 tons from Bilbao, and 
8760 tons came to hand from other svurces. 


Milford Docks Company.—The directors of the Milford 
Docks Company state in their half-yearly report that the 
arbitrator has ordered the receivers to restore possession 
of the docks to the company on the Sist instant, ‘‘ Under 
these circumstances a contract has been arranged with 
Meesers. 8. Pearson and Son, of London and Bradford, for 
the completion of the docks within twenty-one montha 
from the date of the commencement, and the directors 
must now take steps to rane the required sum of 200,000/, 
This will be effected by the creation and issue of the 
A Debenture Stock fences by the Milford Docks 
Act of 1883), which will be a first charge on the company's 
property.” 

Newport.—In the steam coal trade prices remain 
unaltered, As i dea manufactured iron there ia na 
change to report; the market atill continues 1n a depressed 
condition. Last week’s coal clearances amounted to 
40,625 tonsa There were also sent away 100 tons of coke 
to St. Nazaire From Bilbao thore arrived 10,499 tons 
as ore, and 800 tons of pyrites came to hand from 

uelva. 


The Forest of Dean.—A slight improvement continues 
to mark the Forest coal trade, the demand for house coal 
being ite best feature During the sa ae ending June 
30, 1884, the total sale of coal was 307,084 tons, as agamat 
802,902 tons in the corresponding period of 1883, and 
$59,258 tons in the correapondin riod of 1882, These 
Py Sb show an increase of 64, tonsa over 1888 ; and 

26 tons over 1882, The considerable difference between 
1883] and 1884 16 no doubt y attributable tu the 
fact that during February and March of the former year, 
the five principel collieries suspended operations owing to 
Ww. diiculties. In rege to» the iron trade there 1 
nothing new to report. The same dulness prevails and 

rices are as low as ever, During the half-year ending 
Sane $0, 1884, the iron ore sales were 23,829 tons, as 
re $0,045 tons during the corresponding period of 
1883, and 25,017 tons during the half-year ending December 
$1, 1883. These figures exhibit a total decrease upon the 
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Company (Limited), in liquidation, further dividends 
amounting to 5s. in the pound. 


Pembroke Dock.—The Acorn, of eight guna, 850 horse- 
power, building for the Enghsh Government at Pennar 
orks here, is expected to be launched next week. 


The Dinas Colltery.—Thea Dinas Colhory Company has 


nck the ft. seam of steam coal in the Storehouse 
shaft. 


‘‘ENGINEERING” ILLUSTRATED PATENT 
RECORD. 


Comuriteap pr W. LLOYD WISE. 


BELBOTED ABSTRACTS OF SPECIFIOATIONS PUBLISHED DURING 
er TEE WEEK ENDING AUGUST 23, 18%. 
THY somber of si lll Pg in sah pope 
42 ", 2h conse after price, none are 
» 2 Zxtion te not Ulustrated. 
Oo Bb entions are communvwated from abroad, the Namaz, 
% * © ¢ Gommunvators are given in stalice 
ad ie 0: Speciloattons may be obtamned at 88, Cursitor-strest, 
Aanwery , B.C, either personally, or by latter, enciosnn7 
amount Of price and postage, ani addrayecd to Ma. Ht 
" 


NUMBER OF APPLICATIONS FOR PATENTS. 
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— 1884 1888 1858 
Aug. 19th 41 4 
” 34 15 7 
vy let o 8; (f a 
»  eend 38 16 i) 
» 2rd. so 8; #4 10 
1 «24th ‘ | 13 10 
1» 26th 30 13 5 
Total for week 210 | ++," 08 41 
Total from January lst to|—~———— 
Aug 25th (Inclusive) . /11,018 4128 1980 
5675. Navigational Sounding Apparatus: Sir W. 
Thomsen, G ow (Sd. 12 Fuys.jJ— 


nounding wire ia 
carried upon a grooved wheel which is provided with meana for 
clamping or releaging i¢ from the shaft on which it le mounted 
Referring to the illustrations, the wire drum or wheel 5 is con 
atructed of a vod ring carried on a diac ¢, secured to tho 
shaft a A ring / of wood is attached to the inner face of 
tho disc ¢, and blocks g of hard wood are attached to the outer 
penphery of the ring s The wheel d is free to rotate between the 
oblique faccs of the ring fandof theblockag An irondisc A upon 
the axlu a has attached to its inner face a disc of wood {, the edye 
of which bears against the inner oblique face of the wheel b, the 
face being recessed out snicioney to admit the blooks g The 
diecs A and iare slid along the shaft by means of the nutk vie 
vided with an arin on ng with a bolt, brackots or cli 
aocured to the dlec A project into a circular yroove In the nut &. 
It will thua be seon that by turning the shaft tn a direction for 
hauling in, the nut & will traverse along the shaft a, and the wheel 
b will be frictionally geared tothe shafta , at thia stage the bolt r is 
disengaged The counter, showing approximately the length of 
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f-year of 6216 tons, as compared with the first half of | wir out, is actuated by a plnion kept runnine on the non rotative 
1883, and 1188 tons leas as compared with the half-year | axle during the egross of the wire by on arm attached to the 


ending December 31. The tin-plate trade of the district epee 


shows a fair amount of activity. 


Newport (Alewandra) Dock Company.—To show how the 
trade at the Newport (Alexandra) “book has increased, 
we have only to give returns for the first halves of the 
leat two years. In 1883, the total shipments of coal were 
866,663 tons 7 owt. Time occupied, 14,665 hours ; average 

r day, 5555 tona. In 1884, the total shipments were 

,414 tons 8 owt, Time occupied 12,235 hours 46 min. ; 
ave per day, 6803 tonsa 18 cwt. Total increase, 
116,750 tons 16 owt. In 1882, 2221 vessels entered the 

rt, representing a tonnage of 1,141,539, of these, 
167 were steamers. Compared with 1882, there was a 
decrease In the number of vessels, but an increase of 
60,620 in the tonnage. Newport possoases two docks, both 
of which are now under the management of the Alex- 
andra Dock Company. Active steps are being taken to 
enlarge the Alexandra Dock. 


Avonnde Engine Company, Limited —Messars, Spain 
Brothers and Go. have authorised by the Court to 
pay to the debenture holders of the Avoneside Engine 


and bent at an angle towards its outor ond, which ond is 
tn a notch In the outoredye of one side of the wheel 6 Aft 
ntervals botweon casta, and when out of use, to preserve the wire 
and ironwork of the machine, i¢ ie kept immersed under lime 
water ina box or tank {! provided with niountings to support the 
machine over it firmly ina conventent pogition when raised out 
The handles of the machine ary constructed eo that portions of 
them can be taken off The apparatus for moasuring the d 
consista of a glass tube similar to that desoribed in Speci on 
3452 of 1876, one end of this tube is and the other is closed, 
and it iscoated with a solution of aniline blue or other substance 
suitable for showing the height to which liquid is forced into the 
tube by the pressure, To dry the tubes they are placed in a 
brass vessol surrounded with hot water and connected to an aspi 
retor by which a partial vacuum isformed. (December 8, 1883) 


S74. Poles or Standards more Useful 
ire F : W.T. C. Bruceand A. Liver- 
[4dd, 2% Huge ]~This consists of a hollow Pole ormed of 

together at two opposite sides, 80 aa to bo 


shoet iron compr 
ha section of a form resembling the figuro 3. (Decomber 18, 


5807 Tel and Electric Cir- 
onit Con : B.A London. (W F.C. 
M. rene ew York). Sep 5 kA eeries of contacts are 
controlled by a perforated fillet j controlled by a motor and 





ee 





mr eee 





polnts Referring to the Illustrations, the contact arma F nor 
mually acted upon by springs { are connected to the bind{ny 
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aro adapted to distribute a message or current to a number of | exhaust stoam being utilised to increase the combustion and 


economise fuel. The uncondensed staat disc r 
water into another tank by ineans of « perforated tubeor a number 


a and bear upon a series of contacts connected to the Lind | of amalltubes (December 27, 1884). 


irg posta a? The cirouits between the poste a a' are con 


trolled by the perforated band p of insulating material, operated u 













i 
OL 
ay 
‘s 
fy / 
s, : ra 


pa 














. - 

‘ a : 

S Lar a 
a aa 


2 ee eeprom 


ee PIR ee is 

are Ltcaettnananll 

Df he Pe 

dee a ee ee ol oe ad ad 

ee Se es ce "Serve 
. 












by clockwork mechanism or other motor, which fs stopped or 
relensel by a magnetic ae or by manually operating a trip, or 
by other muitable ineans n adjustable guide casing determinon 
which Hne of perforations in the band controls the ciroult contacts 
T¢ will thun de seon that @ message once prepared may be slmul 
tanoously tranmmitted over any number of circuits and the same 
fillet may recelve any number of messages (December 19, 1883) 


5830. Lowering, ' Re hips’ 
Boats: C.J Fox, Sirnethont. (sd 8 Figa j--The 
bosta are slung fore and aft and alde by aide from «& framework 
which extends athwartships from side to side over and across the 
ship'a deck, Thotwo athwartship beams of tho framawork are 
wupported by stanchions, and each ia provided with a rat] or 
equivalent, on which runs a wheel or blogk to which ia attached 
the boat tackla «= At each of the four endsof the buams, there is 
provided a folding davit arranged ao that they willawing {nboard 
and be parallel to the ship'w alde when notin use. Those davita, 
when outboard, become continuations of the thwartship beams, 
and are provided with rails forming continuations of the ra!le on 
thebeania The runners for each ond of the may be con- 
nected together, and form u carriage from which the boat is sus 
pended, and which ynay be worked by a rack and toothed whee! 
mechanism, (December 20, 1888) 


8839. Lon dinal £1 and Apa ter' for 
alecper ls constructed with an upper central part on which the 
roi} sents and «@ Jower wider corrugated part bearing on the 
ballast with upwardly sloping ribs arranged to enter and be 
keyed in recesses formed tn chalr jaws Weferring to the ilfustra 
tlan, the eli or central part A may form acontinvons seat for 
tho rail, and the lower wicor part A' is proferably corrugated 
Jongitudinaily ag shown, and has an extended bearing surface 
upon the ballast; it la made dlacontinuous to admlt of the 
algeper holny applied to curves, and the top part may be notched, 
The rall ta scoured between jaws D which reat on the sleeper and 





have sloped rocessos that embrace the edgoe B of the upper part 
of the sleeper, and are wide enough to admit the tapered keys C 
It will be seen that as no holes aro required for tho attachment 
of the jaws, they oan be attached at ans partof the length The 
two lines of rails are connec ted at suitable polite by the barw ex 
tending under both sleopers and some distance beyond them 
the outer jews being provided at these points with lengthen 
taila neoured to the outer ends of the tle bara Tho fishplates are 
socured to the sleopors jn the same manner aa the Jaws. (Decom- 
ber 22, 1883) 


8871. Locemotives for Tramways, &o: J. W 
Hartiey, Stoke-on Trent. {6¢ 8 Kiya )]—Tho illustration 
showna vertical form of batter ag aed applicable to locomotives 
for tramways, &c, Ono or more tubes X aro carried up from the 
crown ef the firchox of a vertical holler through tho top, and are 
Inclosed fia cylindrical shell «, whereby they are isclated from 
the lower atvam apaco) «The cylinder ¢ js filled with water, anil 
{te uppor portion js perforated with holes to allow the steam to 
ase Into the annular space d, and other holes allow the water 

rom the apace d to flow back down channelled plates or tubes to 
the top of the firebox The water level in the space cf {a elightly 
above the tubes, and this apace ta provided with an overflow pipe f 
Tho steam spaces d and A are connected by atube & The plpo £ 
and tule 4 may each be provided with stop-cocks so that d)fforent 





parte of tho holler may lio workat at different res, or the 
gtop-cook in the tube & may be replaced by a reducing valve In 
order to render the escape of the oxhaust steam {fnvielble and 
nolavless, & tubo u je fixed in the firebox and is fitted internally 
with a series of deflecting plates, or tha tube may be carried round 
the top of the firebox. The oxhanat stoam, immediately after 
jauing the aylinders, may he pasecd into a tank fitted with o 
number of aniall tubes, through which the sir iv atiowed to pass 
freely, or is drawn through by a fan, the heat extracted from tho 


Figa\—The minocrats are ca to descend slowly down 


Od. 4 
ong vertical retorts, of at least 40 f in height, to gradually in- 
creasing heats, steam being introduced at wer parts. (De- 


cember 28, 1888), 
6006. Grin 


Swords, vie, &c., from Copies 

A. sd hesdn [Sd. 9 .}~Supposing the artlole 
to be ground ja conrparatively flat, a template rls rec, fa 
(te profile supporte a franie mounted on a hori fa and 
carrying the emery wheel, and forms a rest for the ‘‘ dumb tool " 
The article to be ground is fixed upon a table carrying the tem- 
plate ; this table Js supported in slides, and ts reciprocated from 
an adjustable crank pin The work ja travorsed under tha emery 
wheel, while the template or copy panecs to and fro under the 
“dumb” too) For articles of cylindrical form, the work ia 
mounted between centres upon the oscillating frame. (December 


20, 1853), 

8009 «Measuring and Continu Recordin 
Physioal Power ay A. G@, Burrey. 
{le 2d. 22 Figs,)—The apparatus appears to bed to measure 


wor by means of tho following fact That when power ts 

anemitted from one revolving shaft to another by means of olastio 
extensile belting, the difference of velocity between the tight and 
daok parte of the belt ig proportional to the power transmultted 
from one shaft to the other The Integrator, according to one 
modification, consista of a epindie with a suitable counting device, 
eployclle gear, a secondary spindle oarrving a friction dise or 
oono driven by elastic extensile belting froin a pulley upon the 
first spindle and a triction piece adapted to be moved to or from 
the onntre of the disc or cones, so aa to retard and control the 
velocity of the secondary epindls. Theapparatua may be utlllsed 
to ineasure the power of motive power anyines, the er trans- 
mitted by revolylng shafting, or oomimunioated by ing belts, 
the quantity of electrical enerzy passed through an ole¢trical oon 
aucros hie. power tilt b winds OF obaer ee gate 
and Indirectly the quantity of such fluld passed ugh pipes 
(December 20, 1883}, . 


5030. Centrifugal Governors and Expan.ion Gear: 
W Barta Leeds. (Sd. 15 }—Tha governor levers 
are bent to a right angle or slightly acu angle, and their centres 
are pivotted to a slide on the governorspindle, The welght is at 
one end of the lever and the other end is provided with a friction 
whee] which reste against afixed disc, a apring pressing the alide 
ao ag to clone the weights = Thio expansion gear consists of a alide 
valygon the main valve, both valves having oblique ports oppo 
aitely inclined ateaoh ond = Fig 1 showathe governor The lover 
in conneoted tothe slide K by the pin C. The end at D is fur 
nished with « friction wheol which rests against the disc F owing 





to the pressure of the spring G. The sliding oollar beyond the 
abutment is cast in one pleoe with the slide carrying the levers, 
liga 2, 8, and 4 show tho valves. By moans of levers and con- 
eal Dies the motion of the alide E (Fig, 1) causes the valve 
rod to he twisted, operating the finger J and loworing or raising 
the cut off valves, thus varying the neion of staan: in the cy- 
Nnder The jever connected to the valve rod K traverses with it. 
The governor lever has an adjustmont for altering its effective 
length, tho friction wheel boing arranged to be tras orved in s slot. 
(Devemmber 20, 1883) 

¥. 


89839. KElectro-Motor Engines fer Railways; 
grrr Maidstone, (6¢ 5 Figs }—This refers to engines 
of the kind desoribed in Specifoation 804 of 1383. The w 
which min on the ordinary railaare driven from the electromotor 
by moans of friction g, one object being to reduce the spred 
Frictional driving wheels upon the motor spindles are applied, 
with suitable means of regulating frictional contact between 
two bearing wheels. The engine runs between a bottom rail or 
rails which support the welght and a top rail or rails which guide 
and steady the train, and convey the ourrent to the motor. 


(December 81, 1889). 

5944 Combination Steam Engine: H. aowalst, 
Dietric , Kiel, Prassia. (6d. ¢ Fiys }—The 
cylinder of a set of two pairs arranged alongside of cach other re- 
ceivee live ateam and delivers its exhaust steam to the second 
cylinder, from which it escapes into a receiver, where It may be 
reheated by live steam or hot steam at the 
right moment toa third cylinder, which exhausta Inte a fourth 
cylinder. Three sets of cylinders may be employed instead of two, 
Tho piston rode are all connected to cranks on the same main 
shaft, EHaoh pair of cranks aro at an angie ot 180 deg. the second 
pair bel: my by soglo/ce Yo Geg, Se ret, or the three pairs ars 
atan angie of 60deg (December 8], 1888). 


6058. Gas Retort, Steam Betler, and ether Fur- 
Verne iad A eertos of nig Sa ae arranged at one or 
both sides of the furnace, one end of cach flue being in connection 


with the furnaco, whilgt the other end is open to re, 
but in convection with the usual flucs for rem the heat, 
The bricks forming the flues have steps formed in them so that 


when put together they have openings or flues at right angles to 
cach other ‘The spent gases pass through onc of these flucs, the 
atmospheric alr passing h the other, boing therehy heated, 
and onbers into the upper of furnace, iuyles with the 





carbontp oxide, 1s ignited, and materially consists in heating the 
tie, the ale entering the furnace by narrow tapering hb 
ts formed in the brick, (December 81, 
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Oll, &o., from Minerals, ae.: J. aincnte ent 


a boro azing in which are fitted to electro-magnets arranged 
& box orc nw are re) 
to act on sribedatshols seciired (0: two concentric 


lated apin s pointer being fixed preferably to the central 
Indlo and being arranged to act on a contact-making or current- 
clos! d Aéted on each of 4 series of indicators G 
an Sit atte Atte oh, lta 
s on oer 
sit with the local beteery X, when « sub- 
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a 
ringe and causes the indicater connected with his wire 
to fall and pess through a and 








malin m contact with wedge-like pleces on & second disc te 
closo the local battery olroult, i¢ acta on tho ratchet of the 
hollow spindlc and causes it to be turned to the extont of 
ane tooth, preventing the other indicators from making contact. 
The wedge-shaped pieces on the second disco are connected to the 
trunk line The Indicator also lifts a ght ng, connected to 
the subscriber's wire, out of contact with the indicator coll The 
attendant at the central ox then epeake to the subscriber in 
the ordinary way and connects him to the desired subscriber. To 
connect the subsoriber with a subscriber on the same or a sinilar cir- 
cult the attendant senda a number of currents through the ne 
unti) the pointer is bronght opposite the number oo: nding to 
that subscriber ; the pointer depresses the spring, closing the 
clymit to earth, and comes jn contact with a spring connected to 
the trunk wire, the two subscribers being placed In communica- 
tion The attendant when the conversation {is over brings the 
pointar to its xero position, causing a contact to be made which 

rates the ratchet and brings the insulating disc round one 
division. (December 81, 1888). 





UNITED STATES PATENTS AND PATROT PRACTICN. 
ons with illustrations of inventions patented in the 
United — splot elder ont ha rit eyrre time, = 
reports of trials Ww Cases n tates, 
coneuieed eres ) a the offices of Exgutwazing, 85 and 94, Bediord- 





Roriz's VENTILATORS.— Messrs, Robert Boyle and Son, 
ven eee of 64, Holborn Viaduct, and Glas- 
gow, have been awarded the highest and only prize (silver 
pede for ventilators at the International Exhibj- 
tion, London, for their patent self-acting air pump venti- 
lators and syatem of ventilation. 





Hur. ALEXANDRA Doox.~—Mr. Abernethy reports that 
the masonry of the lock is more than two thirds completed, 
and the caisson will be fixed in mtu during this month, 
which will allow the immediate removal of the cofferdam 
from the entrance. Two pars of the lock gates are com- 
pleted ready to be placed 1n situ, and the remaining pair 
1s in pour The masonry of the dock walls and jetties 
leno far advanced that they may be completed within a 
period of four months. The graving docks are complete, 
and the Placing of the gates at their entrance is in pro- 

o excavation of the dock is so far advanced 

hat {t may be completed within a period of three months, 
The hydraulic engine-house is complete, and the pumping 
engine-house will be completed within a month, and the 
o and boilers fixed in their places. The chief works 


each | a¢ the docks have bean anapended since the 12th of Jul 


last, but 1f the worka are resumed at an sarly date, an 
carried on vigorously, the dock can be opened for traffic 
early in the spring of 1885, 


Exouisn Coat mm Gremany.—Coal from the Rohr fs 
now competing. 9s ogee coal in the Hamburg market, 
Every year about 1,350,000 tons of English ooal reach 
nba by the North 


a T08-4 , as th 
to be about 1s, per 
Reahr coal, however Emre, to get af 
burg, to # rednotion in lway rates, an 
with some of the steamer compenios, In 1875 
cy tidagpan bg from the Rabr at Ham were only 
60,006 tons, while last were over 4 pokey 
Deon well maintalwed thus shoeing that the competition 
Ww n us oom 
terlally affected this branch of the trade, 
eatphalan coal is to the datriment of 
English at Berlin, The coalowners of the Ruhr, indeed 
state thet they could relieveGermany from the annual ooal 
tribute of 300,000. paid ta England if they could obtain » 
redaction in the railway rates of from Se. to Os, per tou at 
Hamburg. 
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ALY & MACLELLAN, GLASGOW. 


re a es ee 


IN LANE D ID NAVIGATION’ hy 








wane 


LIGHT DRAUGHT § a, , 











A. TD 


CARGO FLATS 


WE SEND 
ESTIMATES. 


| ON RECEIPT OF 
Ws PARTICULARS AS 
ff 70 SERVICE, DRAUGHT, 
SPEED, PASSENGER AND 
CARGO CAPACITY 





Tug Steamer, S0ft. by lift. by Gft.6in, 901. HP. Constrac ie 


eee — —_ ee ee oe 


SPECIALLY CONSTRUCTED 


MO KR 


Re-Erection @e; - 
fi J 

ABROAD. , ; P Waclnry and Boilers 

mW ° RIVER STEAMERS 


a perenne ee ee ee 


7 Seas 
‘ af 











Despatch Steamer, 140 ft. by 18 ft. by 7 ft. deep, S00%.HP,  Oonstructed 1864. 


ad 
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“ RICHARD GARRETT AND SONS, 
TE SUPE AMET |"The Lancaster | eiston WORKS, SUFFOLK. 

















D ncisies aa wees as os eins nts OE "ESTABLISHED 100 YEARS. 

Th be nt don epnto. THs outa dla SPPTOLALITIS. 

ing under varying pressures of gtenin, atx] js, iberefowe, more 

rellahle thas any worked ou the expensten principle. In xl! Portable, Semi-Portable, & Fixed a“ — compounded Cylinders 

Serre and Boutard’s Patent Rev 

LANOASTER AND TONGE, es Fs with Corrugated Fire 
if Patentess and Scle Makers, ie } ae td 
Wi | ENGINZERS AND BRASAFOUNDERS, ee oie Threabin eee t 
ee 4 PMWOLIATON, ie "4, Ws the “ Garret is" Patent bev Reversi 
Near MANOHESTER. 4997 Railed Bteel Beaters 





eel | i Portable Saw Benches. 
[2die Rubber Products—| * a we Field Implements, Sand Distributors. 


s778 
For Textile and Chemical Manufacturers, Engi- 


1 Meee oe oe | WALTER T GLOVER CO 


Also for 
Steamship, Railway, Telegraph, Agricultural, any 
other Technical purposes, are exclusively and actually 
manufactured by the 
NORTH BRITISH RUBBER COMPANY, LIMITED. 















Manufactory: 
OASTLE MILLS, EDINHURGH. 


SAIL: 


,. ABBOTT & CO., NEWARK-ON-TRENT 


water per Ib. of coal. 


Will evaporate 10 Ibs. 


7,M Street, London. ; 
Warebouwes{ 6 ‘Gharicite Bireet, Manchester aie Better 
18 & 15, Oswald Strect, Glsagow. Ba cpxte Fails 5 Seed ee 


= 








AY a WEIGHING MAOHINERY. 





LIMITED, Npdy sol Seal Contractors to H.M. Postmaster-General, the Indian Goversbant: the principal 
Oreosoting Works & Saw Mills, eK. LEE IPLEO Railway, Telephone, and Mlectric Light Companies. 
HENDON DOOK, ‘SUNDERLAND OM  Aaaicals AS USED BY THE ADMIRALTY, WAR OFFIOK, AND RAILWAY COMPANIES. 

ALEXANDRA DOCK, GRIMSBY; Toad, | 

AND 

VICTORIA DOCK, HULL. tester 

Bor prices apply to the teed Moe, 17, Groeshureh London Office: MOOTH AS GLASS AND HARD AS IRON. 

eat, Lo 5, Westminster Ohambers, Victoria St. BW. The basis of tis Pale x a a silioate ore composed of sllex and oxide : Iron naturally combined 


proportions. To this is due ite extraordinary 


Seep eos ; DURABILITY, TENACITY, SMOOTHNESS, AND HARDNESS. 


coal nt ht perler It is unrivalied as a preservative, realste the the action of air, water, gases and acids, and in equally applicable to 
haa apie = IRON, STOMM, STUCCO, OR WOOD. 
a af veke.treur Sold in two colours on mt RED and BUFF ° YELLOW, in Paste (gaarantesd ground 
} plane more cake i in of aver WAC) ” in pare Linseed 0 Linseed cad or in Powder. si 5196 





= have at wor he ve recent don Heed their erimtinl pinnt courractt cota Prices, Kamples, nad al! Partt to the Bole 
SSeS OCP he pti ect eile RAGOSINE & CO,, 7, IDOL LANE, GREAT TOWER STREET, LONDON. 
je? Cena eee eee 


aha conaiderabl in the of the BIMON-CA 
are Cee SIMON, 30, eine MOR OAT res tha Ty _____ “4 800D FAINT 38 THE MNGINRERS' BEST FRIEND ” 


GANDWwZw BEL Ts. 
NWO TIOE!. GANDY v. REDDAWAY anp Oruers. MW OWMLTOE!I. 
AS Advertiscment having been inserted in sundry papers by Messrs. F. Reppaway & Co., setting forth that Mr. Ganpy 
has been ordered to pay their costs, about £5,000, in reference to the action brought by him against them, Mr. Ganpy 
Gives Notice that as yet no costs have been paid to Messrs, F. Reppaway & Co. by him, that the decision referred to is now 
under Appeal, and that the amount of costs named is grossly exaggerated, and it is prematuro to say by whom the costs will 
ultimately have to be paid. a 


MAURICE GANDY, 130, Queen Victoria Street, LONDON. 


SOME OF THE PRINCIPAL BRITISH STEAMERS FITTED WITH 
EO'S PATHMT pained EUELN AOEIS. 


QUION LINE. ADM 
ines ae 








8140 





BRITISH AOMIRALTY. 
EMS WTERIRUS 


H.MLBS. MONAROD 
H.M.S. RAMBLER. 


CAST INE. 
AS TIELING OASTLHE. 


NATIONAL §&.S. OO. 
AMERIOA. 


ANCHOR LINE. 
CITY OF ROME. 


mabe 5. co. 


MHXIOAN. 
P. & ae SOMPANY. 





FOR “PARTICULARS | APPLY TO 


ere LapDpDs tore oo. Seta. E2IEID SS. 
“Loads Forge” Special Slemans Mild Steel Plates for Bollers. Flanged Wet fur Marine Ballers [-SAMBON FOX, OR, Rstaging Dicer | on 
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r a 

t F 
e a ail v7 i 
vate wie 
baal UPA ie 








ENGINEERING "t 


PROOT'S Parent ROTARY PUMP 








HAS HIGH EFFICIENCY 
and GREAT SIMPLICITY. : 
NO PUMP VALVES. 


THE BEST PUMP FOR 


IRRIGATION, DRAINAGE & WATER WORKS, 
STEAM SHIPS and SALVAGE PURPOSES 


% fc 
MiG SEES RE NU 
London Raprasentatioee 


wenn co, MATHER & PLATT, 


27, LEADENHALL STREET, E.0. SALFORD IRON WORKS, MANCHESTER. 2 











HANICAL ENGINEER, 
BHLVHDHRE ROAD, WHSTMINSTER BRIDGH, LONDON, 8.5. 


IMPROVED PATENT sashliasalscegsh bashanassaaas 





FLEXIBLE COUPLING ELEXIBLE « Scuntins 


THE MOST FOR DRIVING 
ECONOMICAL 
Ax FANS, 
EFFECTIVE 


SHIP LIGHTING pe | ea 


As in General Use in Settee 
si | | ; 
the British, French, _ ! 1! ih 3 fe : - AG | WiIGH-SPEED 
Italian, Danish, &c., | Seats — te re 
-_ = ; a eee § sais Seo a A a. Vite e 





er) ae a PR TE A NS LE LI hall matehiemembmeutametiiedeshend ar en tee ee 


WW. =x. A 1.1. ENT Sc co. 


YORK STREET WORKS, LAMBETH, S.E. 


MAKERS OF 


TEE IMPROVED 


POENTRIFUGAL PUMPING ENGINE |] L: 


For use on board Ship for circulating ) ao i | 
water through Surface Condensers, a 


Pumping from the Bilge, and Ex- it 
tinguishing fire. ll x . nie 

> ‘These ENGINES have been supplied to some of the : oe ar a ot oi 

Sa LARGEST and FASTEST STEAMERS afloat, and are UL gy LY. = 

eal iu mE iT on j being fitted to Engines indicating 10,000 HP. - - ANE J ~ Hs 
: eae LAM! M4 Mt ; : 


es P ee ese 
TUES MRM MADE WITH SINGLE OR DOUBLE ENGINES, ~=—-——¥&0==—~" 


4 
ry 
Pr + J 


; 
“ eee ms 
Por Gurface cadena and “Qaivage purposes. AS SHEWN. 4808 View showing application to Marine Engtne, 
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Five Medals awarded, Caleutta 
Exhibition, pseaig. 
v 





DICK KERR & CO, Beiow al i 


7g, SOLE MANUFACTURERS OF 


aN d /| KERR'S PATENT 


PORTABLE = te 
RAILWAY 


i SUSTABLE FOR MINES AND 




















PLANTATIONS. Lb ie " 
WAGORSALOCOMOTIVES _ Rage amee— 
For ALU Ciassas op Worx. 2 4 Te 
eos Jf gna . 
Catalogues and Priess on 
oppleation. 0B 









“101, LH ADEN ALL. SL, LOMDOM, F.C. __Worts: irises Bagluesing Works, TILMARNOOK KILMARHOOK. 


TREATMENT OF TOWNS REFUSE. 


LitOTTr, = ee ae AND OO... 


. Works: NOTTINGHAM & ROUEN. London Offices : 5 50, QUEEN VICTORIA STREE 


Machinery & Apparatus tor treatment Towns Refase by Fryer § Patent Methods, “PURIFICATION by FIRE,” 








A —Cinders and other means of the Patent DESTRUCTOR. The residu = RK een and wold tree at a promt. 
ORERAL Mi Saale eat brn cue deeenieen SE ABKE RAPIER Toe bt grrr fershoay \Pigllerriotr flee dies eet emotes eae iter np mgd 
» Which Js used for removin pieneive an from p vies ta ecattered when Carta Rallway Trucks. 
in every newly-opened grave Pall contents,” llavahter- house Soe retue, and the con , are reduced by the Patent CONCRETOR 
Tees Maree, process tay ioc geen Bite Sue oe eoasandesaeecina cee Every product eee 
teres are aeounnulated, no reid it, and tho spread of inf 


ar im d towne have already P Among others may be enumensted CITY OF LONDON, LEEDS, BIRMINGHAM, MANCHESTER, 
BOCUDALE ETAT FORD ROPE NCI END ATE y aiopeed od FRYER nod to any ater WARRINGTON BOLTON and HULL. 
PSA IE SSI Sp RTI A SOAR PSR ARTES 


SOLE MAKERS OF WASHINGTON L LYON’S PATENT DISINFECTOR, 
Patent Uarboniser, Destructor, Concretor, a orb oe flay echo Haresoetee's Dryer, Double BBoct Dryer, Odour Tight Sanitary Cart, Oinder Screen, 


BD F rRUTORD UCURD ADVERTISNMENTS. 5076 


 §. OWENS & CO. 


HYDRAULIC AND GENERAL ENGINEERS. WHITEFRIARS STREET, LONDON, 


LIOENSEES AND MANUFAOTURERS FOR GREAT BRITAIN OF 
BLAKE Ss Patent DIRECT-ACTING STEAM PUMP. 


Aer s Patent Direct-Act- 





pei a a RL rrr EEE mr 
mee ST LT Sat 

















binke'S Patent Direct- eco 
am pound High and Low 

= oe bogie — Steam ee 

Ges deol Chemical an re Tar Works, Yrith combined ox or tnd — ‘a is 





Water Work Works, Terigation Works, Dr 






Blake’s Patent Direct-Acting Steam TRE. 
Pump and Vertical Boiler Combined. ce: 


Blake’s Patent Hydraulic Pressure Pump. ’s Patent Boiler Feeder. 


For Working Presses and Hydraalio = with or ° 


without an acoumulator 
Can be worked up to s Preasmre of $ tons per square inch. 





SPECIAL DESIGNS AND ESTIMATES FURNISHED ON APPLICATION. DESCRIPTIVE PAMPHLET PRICE LIST FREE. om 
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JAMES FARMER & SON Ss, 


ADELPHI STREET IRON WORKS SALFORD, MANCHESTER, 





WIRE MACHIN ERY 
Consisting of Continuous and other 5 wire Resting 


eee floes — Rade Weg 
es, Wire Blo 


COMPLETE PLANT FOR 


LINOLEUM ee ae 


Two = Four Yards wide. 





BRASS COPPER ceil 
| arvite’ Patvrkig 

. TUBE MILLS. MAOHINE 

. For Excrementitious 

‘a, WroughtIron Mather & other Mt 

7 se Seatac 

: MAOHINBRY. peas BR nF: wpe me MACHINERY IN GENERAL wer 
COPPER TURE - RODORDNG LATHER, PATENT DRYING AND PULY PULVERISING MACHI MACHINE. = WIRE LAX oe. 4580 














FOR BRICK, TILE, ¢ & “PIPE MACHINES, 
JOHN WHITEHEAD & CO. __ 


ALBERT Worm kms, TOM, LAWOA.S 
FOUR PRIZE “S by the Royal MEDAL cultural Bociety of England, 


Also Awarded the PRIZE MEDALS of the INTERNATIONAL EXHIBITIONS of LONDON, 1851, 1862, and 1874; PARIS, 88, 1856, 1887, and 1878, 
ILLUSTRATED OATALOGUES FREE ON APPLICATION. 6007 












ae ee Sonth wark 
Gentleman, ere tet Per Se 


the A\awinr tae Teaul 
ieee miles herty| imuous coming Sr weithont nenewel, 
fteam Pressure 110 inches, 
My experienos dooa not show 4) equal result from any other peoking. 
The voynge from Mew Zealand to to Plymouth wes sscomplluhed in 7 days $2 hours, being the 
tasteat run frou New Zealand on 


































ulred fo 
orpontal Boller, 17 tt é ‘gin, Fong, 18 AP , gave the following reaulte = 
Temperature on a | we 


On. 
Ona ton of coal was saved det petra the fire was raked out 
Peas word bond in the belies Hert cacraiig uae every everung, 90 ih, of 








Youts o 
HEWDRRBO Bicia The following a refara ty this Covert 
i > be Oe esta aoe el Mloes uf the Wimbledou Local al Lyoal Board, babel pape Nov 1968. 
Manchester, Aheffield, and Lincolnahire rh Geos, Ape ti 1680 a “Dear Hr,~!t may ts uuterees yeu to Bnow that we eave exact! 
ter 1684. naing your cevering — CW SANTO. ates 
Deer Air,—T have much plagaire tn stating that after » trialed over nine monte, compertay 9 2 akKit nina 
dt with other I pam confidently reeominon fea Adiegtos ceekiay It in sionals vala ] ic Sonu Baca aaslhwarh; He ho Tamar a realise Seas 
Sah an a your pal dulug ban inrntibly to oe well roe ay apc oy 4t wi psa ng Soe i> fir,-—1 have oguh pleasure in stating Ghat tha Asbeslo, Coy applied by pau to lar of 
when a gland hes Feat other packings, and alec in‘onses of badly scored piston rode, I our trvelliug crane a Mit HI, has yialded mast rein fines {t hae teen th we we 
sonaiday the rewalta I have Socata by its use fos our qiarine engines te have beam in every way have saved fully half our conls and have affected a great nav nh the tline it takes to et Up steata, 
hi patiatactory Yours trul which is offen « inatter of yreat importance to ua | ahould that (he crane cane on “an oS. 
ery Beat. ak CLARE, Sup. Baginesr and is fully exposed to wll weather 1 have fared the highagt apinten - your 
J thls purpows, a you are aware, Jinve bad another by ly oavered th it ar nee 
Department ef the aeieniey of Navy Oe tines been need, J can nivel wrougly cme the material —3 aa your tatt: fully, 
alegre Whi ae ae 1804, J CHALK, Asou, M. Jnat, igineer and Manager 
iia have ‘eihevacliaise anne been sccapted for ‘e Aakentet 
Paaking to sample pubsaltted. ; ern . BELL’ 8 | ASBESTOS & INDIA-RBUBBER WOVEN TAPE 
aquare, 
ela Jour Ba. JOMN OOLLETT, Direder ea Nery Contracts, 


ieencieoray peat vpnited and Water Joints, Yt ean be bent by hand to the form required 
without erlog, aud in espectaliy usefal in oe alnta of nee ant meisele 
doors ja kept in stook bn rolls af )00 ft, Jeans Pov eine org Dagens 
from 1 1Sth fe, upwards. Manhole covers oan be !fted many times bedre 
of the jointing material {s vaste 
The sa;we material fa made up int sheets about 40 lo equare, and enoh sheet boars the 
Trede Mark, withont sce none la genuine. 


Liereriger eal frie ag 1, and Figs, 2 and ¢ repmenent the Rew 
Rios Pasting with sli Mie eiicte vate cbr’ nnd Diet aitnows cote tas week rubber 
As Chose packings are a lg per tt at ps et — 
dealers and agente 40 supply Fry ache spar oe rapa La ees eae 

to sen that the packing a +o them beara the trad 





. e re Meat Aor nerget fl guard oo rarreniarr ies bg array deena and 40 aacura 
1 . 1 1a i) Weers are fe- 
BELL'S ASBESTOS BOILER PRESERVATIVE. rupee to we a Te ni. erie unin Fin pen on ca 


This wnedal wixtare the free oxygen that is tn the “a chooks 
ee Wauise ruareSukice ne teameclnbety Ba 1 oeeeahe Hs 


h to the 4 0 TOS 
MB ee tn td by big len lm at Sn ae ot FIG FiG.2 BELL'S SPEOIAL LONDON-MADE ASBES 
having the plates ix obviated. for Dey Bes Mate natn clita best Awsdsaia rk: tx wall Mnigwi bol Hts tompuanan an’ 

It has been computed that )-18 In, thick thick of inerustation causes 4 waste of 15 per sent. purity, and je absolutely free from the injuriuue Ingredients ereqnientsy, Case 00 stints = 
of con) ; & im., @0 per cunt. ; } in. 180 par ost. appearaiice of jem of the real utility of the material, tu abeots 

Ploy vl mest pay ae Brad regpnagmiab gegen li Senger ope oitimurine aboat 40 U2. square, from. 1-44ti in. W Lia, and | uallliusetre to 20 tllllmetres 

t arin armlat o bas bo iafunoms ation ou metal, = am Shelving ey ope of unr ove 
ixbe tank tay be 
Bh as ba et ine the ounrinig the tracle mast, wal Gone tb pede Department of Lhe Direciot of oN ts, Sai 
BELL'S ASBESTOS ABN & SOAPSTONE PACE- Sin,~I have to oes you that soak tnd for Aateebn A board has bo 
gt Romy yee =e Ee tous Bxu.. Director of Mavy Contracts 
eee PT eeratin ooae is cnling et BELL’! 8 ASBESTOS EX EXPANSION SHEETING, Patent 
esting ls anvther combinati with Tudie rubber, bier, giving to the 


Pe ole ne etoatal 
fo India-rusber aaher tren sree ia'actigh of hand omea 
wiblise af yi od reag i. an excellent a whet on 


een traction 
This waterial pcksuul saied ryrayeach clap o seat Fie oints and clam of 
Valves made of this material aa they are nos 
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ILLUGTRATED PRIGHD OATALOGUB FREZ ON APPLICATION TO 


BELL'S ASBESTOS WORKS, SOUTHWARK, LONDON, se. 


OR THE DEPOTS 


{30a BOVMEWARK GT, 2. Viskorin Buildings, Bosangate, MANOMESTER. 11 & 18, Gt Vineent Place, GLASGOW. 98, Mount Btuart 8q., CARDIFF. 21, Ritter Strum, BERLIN 
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CHUR ) = : 
YACHTS AND LAUNCHES hells ‘Be om! ag ea feet in length, and Bpeeds 
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> SUE Hermes Foundry, HULL Pl RI aIESTMAN BROTHERS, sccm: 2 

mt re ey GaN me > MED, TO HM, ALOUT bs THE INDIAN BOARD. rt == ye 7 

! OT AE LD B os ante 1884, 7 Et 

BIPLOMA of HONOUR AMSTERDAM, ; ie ee = ~=ew GOLD MEDAL FISHERIES LONDON, 
Paria, Melbourne, Adelaide, ; Zealand, Tyn 


at Bydncy, New 
Contractors for Dredgers to **"* Contractors for Dredge. to 
THE ENGLISH GOVERNMENT 


JHE INDIAN BOARD 
TRE OROWN AGENTS FORTHE OOLONIES # ™ THE MERSEY DOCK & HARBOUR BOARD 
The emep cover sment 


The South Australian Government 
» noch Government » New Zealand Government 
" italian Government -§ 










Sein : Goneenma t PARTIOULARS, BHOWING 





Dutch Government _ APFLICATION, $057 


» Cape overnment ; 
" Dan h Government ee ee =; New South Wales Government Qasat Apvartagm, ON 
" Ghillan Government, THE ‘PATENT DREDGER EXCAVATOR & ELEVATOR. "Queensland Government. 







Chillan Government __ 
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—- PAT BM Ee «— 


“COLD DRAWN SEAMLESS 


THE CREDENDA 
COLD-DRAWN SEAMLESS 
STREL TUBE COMPANY, 
BIRMINGHAH. 


FOR BOILERS AND STAYS, 
HYDRAULIC PRESSES, 
AiR RESERVOIRS, 


be 
——— a ee ee ee me tee tee ee ee 


The “CLYDE” STEAM and BALLAST PUMPS. 


“OLYDE' STEAM PUMP (STANDARD PATTERN). “CLYDE” STEAM PUMP (PATTERN A). " OLYDE” BALLAST BUMP Aro anes. 8), 


Li@T OF @TANDARD SIZES& LIST OF STANDARD SIZES. 
{ 


BIRMINGHAM WORKS & OFFICES: 
LEDSAM STREET, 
MONUMENT LANE STATION. 


LONDON OFFICE: 
4, WATER LANE, 
GT, TOWER STREET, 5.0. 
4000 


TRADE “CREDENDA MARK. 












BORING RODS, COUPLINGS, 
BUSHES, SPINDLES, COLLARS, 
BICYCLES & OTHER USES. 




















t Feeding Marine and Stationary Boilers, Pum 
ater Supply to Rallwa; Stations, Mansions, Ware- 
tse, 3 nea, Dye Worka, B 
Atationary Fire Eng!nes, and for Contractors’ 
Purposes , for Tar and other Thick Liquids. ,, 


Tsapu Drscounts AND Fourtugr ParriovLars ON APPLICATION. 


LOUDON BROTHERS, diner Dot: 8 Sod Street, Corporation Steet 
sora w ee Scenes | oxy {UPPER THAMES STREET, Cardiff Depot: T. BERR, 7, Bute Docks. 





ENGINEERING. 
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: No Vaives orWearing Parts. 


ie Oan be examined instantly, 
LOCO. PATTERN, | 2STIMATES FOR FIXING COMPLETE with 


STATES FOR FIXING COMPLI wit be THE HANCOCK INSPIRATOR C0, 


SINDLE LEVER. all information on application to— —_ # 108, Upper Thames St., London, E.C, 






























Feeds through Heaters. 
an be used as a Pump only. 










Pras Wanee at 14 
"een 


Delivers to Boilerup to 212°, 
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vee en, STL 
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‘Henry Bessemer and OCo., Limitea, 


Manufacturers of Cast Steel, 


SHEFFIELD. 





FORGINGS SOFT CAST STEEL 
Tn Bteel of any a cir = either for uses or In bars and roda, for general use in Engineering Work 





BLOOMS, BILLETS, & SLABS 


Of any aize or temper, or of special soft quality, for use 
in lieu of best Charcoal Iron, &. 


SPRING STEEL, 


Of ‘Superior quality. sad 


STEEL CASTINGS 


Applicable in all cases where extra strength and durability 

are essential, This Steel is guaranteed to contain not more 

than 0.30 per cent. carbon, and to beara tensile strain of 
34 tons to the sees a inch, 


TYRES AND AXLES. 4 


EXORS. oF Wu BALMFORTH, 


af RODLES, NEAR TLEIZIDOS, 











MANUFACTURERS OF 
LOCO. STEAM CRANES, CONTRACTORS’ LOCOS.,, 
TRAVELLERS, HOISTS, BR ey he cs See 
AND ALL KINDS OF LIFTING MACHINERY. (engines 


ee 





Boilers fitted with Fox’s Patent Corrugated Steel Fire Boxes. _ 


THe COALBROOKDALE COMPANY, Limiren 


MAKERS OF MAKERS OF 


STEAM ENGINES, STEAM PUMPS. 


PARKER & WESTON 8 PATENT 
aca a PUMPING ENGINES for Mines, Sewage 
and Water Works. 
OTHER MA CHINERY. BOILER FEEDERS and SLIP PUMPS, 








LIVERPOOL- 19, SWEETING STREET. 
MANCHESTER, 29, PRINCESS STREET. w 


W onxa ad Orrzroms: OosrsRo0onzparey, SunorsHrms. 


AGENCIES} 


_ Ken ENGINEERING. Lacon Ha 


THE MERSEY FORGE, LIMITED 


wot LIVERPOOL, 


‘MANUFACTURERS OF 


_ Marineand otherCrank Sats 


STERN AND RUDDER FRAMES. 


T sciiiiiaea OF ALL KINDS 
: IN IRON AND STEEL. 











Teagpees  ts WORKS: GRAFTON STREET. 


Forged Weight, 24 tons 11 owt. ; Finished Weight, 15 tons 8 owt, 2 Ibs. Town Office: 6, Harrington Street. 





 BRIOCKMAEING MACHINERY. 


THGMAS C. FAWCETT, fuiitet mani tikith! LEEDS, 










= Maker of heii Semi-dry ry & Plastic Brickmakin appa } 
- «, Bolid and Peslocsted Pocus Pans, Olay Rollers, fy 
tegen - BOILERS, ENGINES, aitowane (6 


Q AND MILLWRIGHT - 

DR UMS AND AND. PULLEYS OF MLL SIZES A’ 
a WE! Mrrmsz, 

ee tte oF a et And other Wheels by Patent Moulding Machine. Ny 

ies - — ILLUSTRATED CATALOGUBS FESR = 


POINTS &. CROSSINGS | 


FROM EVERY SECTION _ rAIL. 


Portable Railwavs.and General Rachvay Plant, 


HARTLEY & ARNOUX BRECS: 
— STOKE-ON TRENT... 


 edANED ebprestannpeeeemanenn  anulilllinteceearenta eT ee eee ar i la a BA ee ers 


RICHARD DUDG O 


N 
114, FENOHUROH STREET, LONDON, 20, & 2%, OOL STREET, NEW YORK, 
INVENTOR, PATENTEE, AND SOLE MAKER OF HIS 


HYDRAULIC JACK, HYDRAULIC PUNCH, ROLLER TUBE EXPANDERS, éo 











THE TUBE EXPANDER. , 


Frequesit taints having been made of the inferiority of the Tools supplied lately under * 
cover of LISTS and ADVERTISEMENTS headed “ DUBGEON'S ROLLER TUBE EXPANDERS,” R DUDGEON begs to make known 
a eapirs desde penlarh agi he cannot guarantee any Expanders unless made yo by himaelf at his New York Factory, all of which and those 


RB. ee NY, "Patd. Feb. 5th, 1867, ,0n the Guide-ring of each Tool, witsout wHice NONE ARE GENUINE. 


Thove gan wate ripe nod Set English ih Depot, 114, Fenoharsh more con rantaiss to get them theough urd galerie 8 ‘ Dudgeon's own mabe" on the Order, but.sa B. 





Dudgeon hand Beal are tang bold his, be respectfully recommend of his make to apply-divect. fn 
this sraly soaks bo ontare the identity of what lataade by Reet ke weion Se ta chatous to abled Or tat me 
Pe ah ny vol I fen alae , olther by orclags or ce esemiandao, ond lng i fotcton cy 0 la He uly sa Wasemsachparsuamdi te ch kde 


TALOGUES AND PRICE LISTS OW APPLICATION TO RB, DUDGEON, 14 FENCHUROH STRURT, LONDON, 20. 


Hig, Seti 8 Pee : 
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iene a DROW ni ERING., 
ious) THE FIRE OLAY COMPANY, LDMITED, Fa 









UNIOW Fo Br ww, 
evan, Jor, © AMSTERDAM, 1862, 1. meuoUT, ropa 


~~. 





“OTTO.” : New Patent 
7 wa SELF-BTARTER, 


Vv PROVEMENTS. 
BCAS ; ENGINE gate - . 


EROS ‘ “The 7 metive power at the Works of Messrs. CROSSLEY 
ane BRUTHE RS, Liinile d, consists of Ouo Engines driven by 
: DOWSON © HEAP GAS, with average fuel con- 


worive POWER... nption of £3 Bb per id. HP. per how. 
bh. DOWSON ECONOMIC OAS COMPANY, Utd. 4 Gt. Gucen St, Wer snvuster § W. 


a 1 -4 it 


OVER 15,000 IN USE. 























~~ 


pores For Particulars see last 
= Week's “ ENGINEERING,” or 
WRITE FOR HANDBOOK, 


im 
ne i ato fe oa ee He * ‘ iS mhin wk ‘ 4 : 3 
bce I oS fe Wars any ae StS ane | eZ yf mmf 
Jif ee ee Sen ene 7 A Bel VS aaa: aa =) JESSOP & SON, 
rk Noy Be AR! AE Te RE ES Eh CART ele eps eth es oe itainiminiil nan 5 NTS = LEICESTER, 5118 
oe ine ter "Or 118, Cannon Street, Lonpon. 








oacaecer of 
NUTS. —— 10 7 . 
MAKERS OF STEAM EWCINES,. 
SHAFTING—Patent and other Shaft Ffétinga.« 
___OAST IRON PULLEYS, &c. _ 












aes 


REGS WITH TURNTABLE. 






HOMZONTAL PRESS. } €XTENDING PRESS. 


£86. REGGE to STRIKE MEDALS 
. conn r and SINK Dif4. 
ee ee nay ‘aA Sree SRSA ee nivale gg fone nf aepsavenan =a TSI 








routind MILL with Wedge Adjustment. ROLLING att pry soap chaiannien TRIMMING LATHE. DRAWING pikes. 


| ENGIN N ‘EERI NG, 













ay £ 


ORB, 


tt ai 
HLHOTRIO LIGHT yl AE 
76, LITTLE BRITAIN, LONDON. ‘Steam Factory: POWNALL "ROAD, DALSTON. 


CamplateSets of Electric Lighting Machinery and Fittings for Lighting Hota, Publ Buin, Factories, Mil, Ship, 










ESTIMATES FOR INSTALLATIONS FREE OF CHARGE. “° EXPERIENCED MEN SENT TO ALL PARTS OF THE Stihl 
Lioansees of the “Clarke and soled ’ Aro Lamp, and. eo orks @ Batteriea, 3s 
PATERSON & COOPER'S DIRECT ¢ SURRY he: Fearn ge QYHAMOS 
No Ve For o 20 candle- owes saiicis or 2 Surat ‘a ion, s, or * one Aes 
O. ——~ 

No. 3.— ” 75 ” ” ry) " : é 4 " v so 
No 4,— H 120 ” ” “9 , 1 7 3) n. iO 
No, 5,— ” 200 ” rT) sy 24 9 i? 14 ” mm LBO 
No. 6.— 9) 300 9} i] ” ose aee 4 one eon ean aGao 
No. 7.—_, 600 __ we £00 








Awazded a Pirst-Olaas OERTIFICATE OF aa at =a and a Fierce DIPLOMA as DIPLOMA OF Sekgrt at Tynemouth. 


PATENT DIAGONAL ROCKING FIRE. BARS 


—( Can be Fixed in & Pow Hours, )~ ARE EOONOMIOAL, DURABLE, SMOKS-QONSUMING.  —(% ditsebment to Bolle secessary. )— 


Numeroua Official Testa show an average economy of over 10 per cent. These Patent aly dast Yeare where ordinary Bars inst only Months. 
Recently supplied to the order of the eminent builders of the va a ea and bollers of the most powerful Iron ¢ for use iy the whole: ‘ef the tm work with “ Forced 
Draught,” MAKING THE THIRD Ironclad fitted, Used by the most eminent Engine and Boilermakers and tk "allways Home and Fo Governmenta, &0, 5110 


al the Gifioes, 369, Gr f Bouse, £0. 


a pernntiiermnateare ppv 






Agents having connections among Steam Users Required in Prinoipal Towns, — Particulars of tho } 





REGISTERS 


PHOSPHOR. BRONZE 


cee ene oie ceey ee nn ee ee ee 
2. ee 


The The PHOSPHOR “BRONZE. COU COMPANY ANY, Limited, Sumner & Emerson Stre Streets, Southwark, London, §.B 


(ostddalsheeneatneanemmalihimmmeeemann amimente allem anenetn oon ands Rahadanpemmenseernier naemmeeusemessamm-amecaneunenenl 


eo. Pca aL Baka 








Cup paencuans © ane: ae WORKS Pola ‘URN OE NBS 
LN AEM IGATL ON MANCETSTER, 


THE SWE STREET FOUNDRY IND FNCNEERING 00. 


CaraexrreD), SELENE KEN, si MANUEMITUUERS OF 
= 


Baker's Patent Rotary Pressure . Blower and Gas Eahouster 
- BAKER'S PATENT ROTARY PUMP, HALES PATENT. STONE ‘BREAKER: 


TEE General Machinery of Every Deseription 
smensamemannanssamneftneidinianses 


‘J 
mene ee eee 2 ‘eevee “er rer nn eererere 








CRUCIBLE STEEL CASTINGS. 
London Ofilces and Exhibition Rooms, 63, Queen Victoria Steet, B.C, (tas) Messrs, BECK, & CO, Ldmited, Agents, « 


Aon 51084] ENGINEERING matt 
— = : rk , CO. © 
“CHARLES CHURCHILL & CO., - 


AMARICAN MACHINE RYT, anNP TOOL «MPORTAURS, 
21, CROSS STREET, FINSBURY, LONDON, E.C, 


& 


voy 
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ah 
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so q 
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HSTABLISHHD Liv 1862. : 





C. C. & Co, have just removed to much larger premises with ample show rooms and warehouse, and will carry a greatly increased stock of all the best American tools. 
SOLB AGENTS FOR 


THE ONLY GENUINE AMERICAN MORSE TWIST DRILL, 


WITH OENTRE GRINDING LINE, STOOKS AND DIES, REAMERS AND MILLING OUTTHES, 
Stephens’ Patent Vices, Horton Chucks, Cushman Chucks, Westcott Chucks, Sweetland Chucks, Stanley Rule & Level Co.'s Planes, &e., &c., Gould’s Manufacturing Co 's 
Pumps, and a great variety of New American Tools. 


New Catalogue for 1883 just issued, 215 pages Quarto, sent on receipt of One Shilling in Stamps. 
(THE LARGEST CATALOGUE OF AMERICAN TOOLS EVER PUBLISHED IN GREAT BRITAIN) 410 


WW .NWEII... & SON, 
ENGINEERS, IRON & BRASS FOUNDERS, BOILER MAKERS, &c 


MANUFACTURERS OF 
PUMPING ENGINES, BEOWING ENGINES, STEAM ENGINES, AIR COMPRESSORS, and 
VACUUM PUMPS. 








wll ili ae iff eee jie ; gS 
HORIZONTAL DOUBLE ne “gLoWiNe ENCINE AND AIR COMPRESEOR. “4a 


Bi pensipeemnpentl BOLD IRON IRON WORKS, ST. HELEN’S JUNCTION, LANCASHIRE. 


COWANS, SHELDON & CO., LTD... 


ENGINEERS AND I(RONFOUNDERS, Zz 
ST. NICHOLAS wWorRKS, CARLISLE. . 




















STATION ORANE 





TURNTABLES, aes a SHEERS, AND TRAVERSERS OF EVERY DESCRIPTION ot 
hee Het STEAM, HAND, OR HYDRAULIC POWER. ot 


"4 | 
ky 












XKKVI ENGINEERING. TAvi% 2%, 188 


ROSH, DO GOMPSON 
ESTABLISHED 1777. OLD F oD foumer ai HULL: GOLD, MEDAL, OALOUTFA.«. 


“wana 
ANGLO-AMERI CAN 











to 30 percent 
Sal oees eds tot per oats Ol 
(See ti May 6, 1881, and 
ia 7, 28, 1888.) 


$s 200,000 TONE OF Oil BEDE, 
PER ANNUM, 

Are Orushed by Mills made on this 

an system by us. 5187 

ae «=(OATALOGUES FRED. 


ta 






TURNED WROUGHT IRON PULLEYS. 


ies These Pulleys are TURNED IN A TH not 
5 ! polished on a Grindstone like those Seoetly hi a 
















MIA CHEAP, STRONG, AND TRUE. 


Mustrated Ciroular Post Fla. 


J. BAGSHAW & SONS, 
Engineers, Ironfounders & Millwrights, 
BATLEY, WORKSHIRE, 


Makers of BRAFTING and and FRICTION PULLEYS for Electric LI dlapensa 
with fast and loose Omar Linge anawers for both. in use at Le. ies halay nee m; Nirw ela Glaagov' Post 
ing’s ones tion; and all principal Factories home and ab 423g 











i S 





Le saimmnenentediene amaeih 


HSTABLISHED 1860. 


HUDSWELL, CLARKE & Co. 


RAILWAY FOUNDRY, LEEDS. 








PRICES FOR 
and CASH 
SPECIFICATIONS —_ or 
Application. PAYMENTS. 





LOCOMOTIVE TANK en 


OF ALL SIZES AND TO SUIT ANY GAUGE OF RAILWAY, ..0 : amy 
For Main Line or Branch. Railways. Contractors, ronworks, Collieries, &c. | 


ENGINEERING 


CRANES! CRANES! | 
RAILWAY oa Fi eee 


RANSOMES & RAP inster Chambers, LONDON, & and Waterside Ironworks, nt opi i ie 


Patent Steel Lock Nuts and Steel Fish Bolts. .. FIRST-CLASS MEDALS, LONDON, PARIS, SYDNEY, ADELAIDE, &. 


18 GOLD MEDALS ) ONLY FIRM awarded GOLD MEDALS for Nuts afid Bolts, Buffers, 
Cannot be disturbed by Vebration, Great song m Maintenance. 
























Couplings, Cradies, Springs, Steel Sleepers, Rail Joints, &c. 
Melbourne Exhibition, ¢ Gorn mepats for Steel, Files, Saws, Steel Forgings, Railway 
igs0—S8l, Appliances, &c. 


me Sand i, _. IBBOTSON BROTHERS 


q i i | t 4 . i= AND OOMPANY, LIMITED, 
; ‘s GLOBE IRON AND STEEL WORKS 


x SHEFFIELD. 


Ae icing of 













Vit my 
4 ee * EXPANSION ” 


— LOOK NUT. 


ORIE Tion 
STE FORGINGS, AXLE AXLES, & ta RAILWAY SPRINGS OF ALL KINDS. 
Files (Hand Cut only), Sax , Saws, ‘Ed Tools, and Patent Automatic 
tral Coupling Buffers. 


A. B. Ibbotson’s Patent Steel Die and lar reget oe Nuts, and Steel Bolts, 
Railway Fastenings, &c., & 


GEORGE TURTON'S PATENT WROUGHT IRON BUFFERS, 


AND PATENT COMPOUND CAST STEEL SPRINGS. {ais 
LONDON OFFICE: 4, WESTMINSTER OHAMBERS, VIOTORIA STREET, 8.W. _ 
























HIGH TIDE. 


LOW TIDE. : 
For Ferry Traffic, to Land 
and Embark Passengers, 
Carriages, Wagons, and 


Oattle on same level as 


Neither Slips or Pontoons, 
or Speoiel Berths are re- 


Pier or Quay, irrespective quired. At a fraction of 
of the rise and fall of tide, the cost it has all the 
Also for Landing and Em- advantages of a Bridge, 
barking Troops, Horses, i without obstracting Navi- 
and Artillery. x a oe anal oe gation. 

oars it Be il Cece 


ii oe vm 


+ W.SIMONS & 00, 


SIIPBUILDERS & ENCINEERS, 
| REE REw, 
SCOTLAND, 





REXVIA 


a) 






Sere 
DST. ABLISEAD is3sg. 


JOHN MUSGRAVE & SONS, Ltd, 


GLOBE IRON. WORKS, BOLTON, 
Manufacturers of the only Patent Safety Starting, Turning, or Barring Engin: 


Makers of STEAM ENGINES up to 3,000 HP. 


With Patent Automatic Cut-off Motion. Adaptable to Stamper Val Slida V; and Oorlies Val 
which can also be applied to exinting Engines nn os 


STREAM HA MINMERS. 


On Condie’s principle, with Patent Valve Motions, from 3} owt. to 26 tons. 
Wrought-Iron and Steel STEAM BOILERS with drilled rivet holes only. 
MILL-GEARING IN ALL ITS BRANCHES. 
LARGE ROPE OR BELT DRUMS UP TO 365 FEET DIAMETEBE 


BLEACHING MACHINERY. 
_ ALSO THE ONLY MODERN PLATE-GLASS MACHINE MAKERS. ™ 


GOODFELLOW & MATTHEWS, 


(Late B GOODFELLOW ESTABLISHED (838) 


” EWZWDE, wHnanr MANORESTIERN, 
——— MAKERS OF —— 


ROPE & WHEEL GEARING 


All Descriptions of Millwright Work. 


HIGH OLASS STATIONARY, PUMPING, and BLOWING ENGINES, with CORLISS OR OTHER VALVE GEAR 
IMPROVED METALLIC PISTONS AND AIR PUMP BUCKETS 


CYLINDERS, &0., BORED, AND VALVE FACINGS PLANED IN THEIR PLACES. WHEELS, &o., MOULDED BY PATENT MACHINES 











FLY-WHHELS ROPH AND BELT PULLEYS, &c TURNED TO ANY SIZH  FORGINGS OF HVHRY DESORIPTION _ sce 





SALFORD IRON WORKS, MANCHESTER, 


(Londen Representatives, Measera. ‘LE 7 ERIN & 00, 
27, Leadenhall Street, E 


a Sanpete 

















These Olutches are oom 
and OHEAP, are seedy eee eat oat oF a and start 
} without shock when running full speed, 7 
A Friction Cah & ameter equals a Cone Ciich 6 f. dima. 


CLUTOR COUPLING. y eer oee 
LIBERAL TERMS TO THE TRADE. PRIOES ON APPLICATION. cee see veut ou 







_“NOR UL 3 SPEGIAL BELF-HARDEMING STEEL FOR TURNING TOOLS. 


Ea tah eT Te re a RN eS es cei ncutnemamentiapeigee mmtetaocamssie 


CAANSON, 















tte 


meu. ae , 
ee 


ENCINEERS & |RONFOUNDERS 


| & , aie ey 
/ (\ eee | | Fe ae, 
ws Ff ot BOCES BMiGGEY GS DERD 0 can SR Ea ec SO: 3 


We Cin, rea ART, Vwi tigt tify. | ee as ee f - 


—_ 


ee _— i ' 
Mashlue of all denoet ons, Ward and datt and Drawiog Boller Hides, 
i bing or Leathers for Milk, Wool, Jute, Flax, £0. 
OAK TANNED AND GREEN PICKING BANDS, 
White Ox and Harte White Calf, Brown er and Fiet Horny Laces, Flap Leathers, 


Pump Bucket Leathers of Strength and wy, 
DRIVING BANDS AND ALL OTHHR MECHANICAL LEATHER. 4005 
a PARK ROAD LEATHER WORKS, BINGLEY, YORKSHIRE. 











Bemi-Portable Ste m Wiginn made 
with 88H er ag sd baat 





Vertical Engi 






Vertical Engine, Tye vps Ne. of 


with Vertical Cross itt el Engine, Type No, 2 
Boiler, 24 to 12 ee Boller, | to $ Horse Power, Traction Engine with Finishing Theahing: Machine and § Straw Elevator on the Road. 


R. HORNSBY & SONS, Limited, 








(au 


mt eam meee oe 






















7 Patent Thrashing, Shakin, , and Patent Undert ype t Sere Engine, € 6 to 50 Horse Power 
Patent Portable Steam ie pm iy Finishing Dressing Machine with Boller above (as shewn) or separate from 
or Double Oylinders, from 2} to wae the Bagine, as desired 





ALL PREVIOUS AWARDS 
ECLIPSED '!! 


Hornsby's New 1884 
TWINE BINDER 


HAS BEEN AWARDED TL3B 


First Prize of £100 


BY THE 
ROYAL AGRICULTURAL 
BOCIETY OF ENGLAND. 










sap rag oho yt A na 10 to 60 Hage Rowe, Highland Boolety's 100 Firet Prize String Sheaf.inding Harvester, RAK. First Prise Mowers and Reapers. ) 
For particitars of the mows modern improved and successful Agricultural Se ne ans, nase ict, Beagrcery sari shy hg taal pal icone Eom Pulpers, &c,, SEE ILLUSTRATED CATALOGUES in English, 
— QAO ASSP ladYbtoySrse gun PRISE vine 6 oan Lt ae San aS Re Pa 
GATE THROM WORKS, GRANTHAM. “ 
ste S¥REBT. Telephone No. 1204. fouth African Depot: EDINBURGH BUILDINGS, DOCK ROAD, CAPE TOWN, 


a jes a ee ee 


LO” COLONIAL MACHINERY.“ 


_ 


SUGAR,SALTPETRE & FARINA PANS, SUGAR MILL MACHINERY, 
CORN Sil ots bids fates dial & INDIGO PRESSES. 


ha . ES 43 Euan sua" as 


i \ ee OF oe | 


Teaver ‘COOLING MACHINERY | 


—-— of the highest class « most approved construction & of —— 


GUARANTEED ECONOMY OF PRODUCTION. 


Lod ENGLISH. ain 





4472 


na 


Turned truoc and bright to Whitworth's Gauges, any 
S A E TT : N CG length, from Jin. to 8 im. diameter, 14s, per cwt. at 
Nottingham. Also QCouphngs, Pulloya, Plummer 
Blocks, Hangers, Machine-made Spur, Bevel, and 
Mitre Wheels, Friction Gearing, &c, 
H. HIND & SON, NOTTINGHAM, AND 62, BLACKFRIARS ROAD, LONDON. SE. oe 


‘THE CLAY GROSS COMPANY, | 


COAL, LIME, & IRON WORKS, CLAY CROSS, near CHESTERFIELD, 
‘SUPPLY HOUSE, GAS, AND STHAM OOATK 


AND ARE MAKERS OF 


PIG IRON, GAS and WATER PIPES, and ALL CASTINGS 


In connection with Gas and Waterworks, Collieries, Engines, Pumps, &c. “es 
London Oflces and Exhibition Rooms: 63, QUEEN VICTORIA STREET, E.C. (opposite Mansion House Station.) ‘Messrs. BECK & C0., Limited, Agents. 








MHASURES BROS. & CO... s0UTHWARK STREET, LONDON, Lk. 


Manufacturers of Patent Girdcra, Hollod Jowts in Iron or Steel, Rivotted Girders, Fitch vine Bulb and Channel Iron, Contractors’ Teo, Angte, ‘end 
Sugh Iron, Bonding Hoops, Bolta, Kivota, Washers, Chowuero d Flooring Flutes, Patent Fire proof Floors, Caat or Wrought [ron fF oslinae 
Btancheons, Tanka, and evory deacription 0 of Builders’ Tron Work, 
Have now in their TOWN STOCK 5,000 T ONS, and can guarantee prompt deiivery at fowest 2 Market Prices. 
WS | ESTIMATES, SEC TION SHKETS, AND BOOKS FREE ON APPLICATION 
SECTION | OF JOISTS. TEES. | CHANNELS. 
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THOMAS TURTON & SONS, 


MANUFACTURERS OF RAILWAY SPRINGS AND BUFFERS, 


Files and Cast Steel of Superior Quality, Spring Steel, Shear Steel, &c.  «» 
SHEAF WORKS, AND SPRING WORKS, SHEFFIELD. 


LONDON OFFICES, 80, CANNON STREET, CITY. PARIS DEPOT, !2, RUE DES ARCHIVES. BOSTON, U.S., 40, KILBY STREET. 


Auc. 29, 1884.) ENGINEERING | 
e Gey THE CLYDE RIVET WORKS 00, CLASCOW, FZ | mw Occ 


Pala te ema BFESLEY’S 
| eae fi 94 PATENT VERTICAL 
| [2 Multitubular 
Ship, a Girder Ri ows, lt, Ne lier ° 
sistas ite Eatin cathe, crore, sarey elie, Mate Boiler, 


Paourr Dy narae OF au Homa AND Earokr Onpan 6071 
~— WITH. QUADRANT FLUE TUBES. -- 


WHITEHOUSE & CO., ADVANTAGES - 


TPTON HALL CHAIN WORKS ae etes: 


Accessible, Cheap in Firat Cost, 
Suitable for all uses, and adapted for 

TIPTON, STAFFORDSHIRE, 
MAKERS OF THE CELEBRATED 


__ XL 



















Pee 


"Export. 


VARIOUS SIZED BOILERS 


IN STOCK AND PROGRESS 


Es hl ‘ 1 
tad! 
t t 
1 iy i 








Wustruted Price Lists Post free upon application to Patentvcs 


|} BEESLEY & SONS, 








MANUFACT 
GR ANE ORBERS 3. | | | 4 ie a marine, Pancaeres Cornish, Rastrick, and 
3 sian ‘ ai e ordinary Cross Tube Vertical Boilers, 
D4 BESPATCHED ; ee i “me mice dss bp Machinery Firttclaes WerluanallD and 
, MM ye runnccs GoLeR WORKS «= 
h 4479 
INCLINE RECEIPT MCL, BARROW-IN-FURNESS, ENGLAND. 
OF = 
CHAINS. TELECRAM. 





‘ /} 
‘ 
f 
4, a! 
N Re Pa * bs “7 
See wl ROS 4 sa rs rat 
PE: oo ne /. ‘ w 
‘ bs : ; £ ‘ ve 
‘ BS. tr) aor ee . 


ALL HIGH-CLASS CHAINS made by EXPERIENCED WORKMEN, from LB aie 
SPECIALLY-PREPARED IRON, under the most careful PERSONAL SUPER-|| ~~ 
VISION, thus ensuring the GREATEST POSSIBLE STRENGTH, UNIFORMITY, This Illustration represents the teeth of a Sand Blast File, highly magmfied, ‘The 


dotted outline shews the shape of the tecth before bemy sharpened, 
and DURABILITY, 



































Used exclusively by many of the Principal Railways and 
BHNWD FOR PRIOCS.- 211 Marine, Locomotive, and General Engineers. <ie? 
AGENTS — Specified in all the Indian Government 0 

LONDON: : 0. 8. OGG, 13, Orutched Priars, E.0. Contracts for Files. we eA shaper 
MANCHESTER : 0. J. BROWN, 7, Exchange Arcade. a re ee tbat ic Ra a 
Files ao treated out much faster, actual Gling will more than 

___ WIVERPOOL: : HOLT  & J ADDLINGTON, 24, Fenwick ‘Street. work more freely, and woar repay oxtra chargé for Sharpening 
longer than ~ far These Files may be obtained from 
MAG H | N f - Mi (} [J ‘al [ p} WH EELS, ordinary kind any Sheffield File Manufacturer, and La 
Societe pour l'affutage des fimos, 124, Rue d'Allemange, 
—~ ATAO — Paris, by specifying on orders for Files: “To be Gharpencd 


_ by the Sand Blaat ' 


SHAFTING PULLEYS, PLUMMER BLOCKS, 
WROUGHT IRON COLLARS, &e THOHMAN'S PATENT SAND BLAST COMPAR _ SHEFFIELD. 


= = - qoute ee ae 
er he eres 


ELIZA TINSLEY, Engineer and lronfounder, t THE | 
___ GREAT BRIDGE, STAFFORDSHIRE, UMPIRE LUBRICATOR COMPANY 


CLAYTON & SHUTTLEWORTH, ren: Wor 


GREAT BRIDGEWATER STREET, 














Stamp Bnd Works, Lincoln ).and 18, Lombard Street, London. MANCH ESTER. | 
} ane a ER. The Royal Agricultural Society of England have _ - ce a a 
Behe im =| awartled every FIRST PRIZE to CLAYTON AND eons 
dake bo SHUTTLEWORTH for PORTABLE and other GRANDES 





STEAM ENGINES since 1868, and PRIZFS8 at 
every MEETING at which they have com- PATTERN D. 
ae se peted since 1849. 


a ee 


Steam Engines, P Portable and Fixed, _ (Over 21,500 Sold). 


ood, Straw, and every kind 


Thrashing ‘Machines, (Over 19,500 Sold). 


Straw, Corn & Hay Elevators. Chaff Cutters for Steam Power. 
Grinding Mills. Saw Benches. Traction Engines, &. 


GOLD MEDAL and First Class Certi-|Gold Medals and red Aled have 
ficate at the Caloutta International een awa 0 
CLAYTON AND SHUTTLEWORTH 
Exhibition, 1885-4. at ail the Important tnternational 
and Colonial Exhibitions, inoluding : 
THE ONLY GOLD MEDAL London, 1851 & 1863, 


awarded for Parts, 1855, 1887, & 1878; 
PORTABLE STEAM ENGINES.| Vienna, 1857, 1868, and 1878, 


Catalegaes {on Bnglish and in all Ruropean Languages free of application. ios 


ay ar Empire Lubricator, 

= Which is acknowledged to be 
. the BEST APPARATUS now 
known for Lubrication of 


STEAM ENGINES 


OF ALL KINDS, 
LAND OR MARINE. 


— 














Lubricators sent on approval to 
any part of the kingdom, and 
8 references given to users im all 
parte of the inhabited world. 


O 
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FURTHER PARTICULARS ON APPLICATION, 


Ce earere naeiniememerral 
eg eS Leeaiaktl 





ENGINEERING} ©. [Aus. 29, 188 


MARSHALL, SONS, & CO., Limes, ces, 


Tan, mest, ap veep, mea at iE 
TURER 
ma nes aACTION sara WTHRASHING, O¢ CORN —o SAWING AND 


"HORIZONTAL ENGINES WITH INSIDE CRANKS 


“ane Site snar baits 
) carmen ect toner aes mesa te 


Governon, cr 
CALOUTTA EXHIBITION, !884—FIVE GOLD AND THREE SILVER MEDALS. 
AMSTERDAM EXHIBITION, I883-THE DIPLOMA OF HONOUR. 

ELECTRIOAL EXHIBITION, . ORYSTAL PALAOE, .1882--GOLD MEDAL. 
MELBOURNE, 188I-HIGHEST AWARD FOR ALL EXHIBITS. FIVE MEDALS. 
SYDNEY EXHIBITION, 1880—-TWO SPECIAL AND FOUR FIRST PRIZES. 

PARIS EXHIBITION, 1878- TWO GOLD MEDALS AND OTHER PRIZES. 
Ostedogues in English, French, German, Spanish, or Russian free on application, 


Sra este niestieetpmmmntediniiupenagmenysadiininiiotonaed 
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IN TRON AND STEEL SOLE MARE Reng. — 
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Portiand Cement, 


manufactured by 
4 
Francis and Co., 


ae SHUUBHBER 


ss 





4714 

Tho celebrated Nine Elms Brand, eatablished 1810 
Medals ; London, 1861, Philadelphia, 1876 , Paris, 1878 
Offices: * Vauxhall, London Works, Cliffe, Rochester 


Le Re oP 


Portland Cement, 








entine and of the heat dovwy {a supplied by 
the WOULDHAM CEMENT or home 
oonsumption and export —For prices, &o, address 
80, Lime Street, London, CO 1796! 40 KING 


Rusby Portland Cement 


COMPANY, 
MANUFACTURNRS OF 


Portland Cement 


Of the Greatest Strength and bende bara bd Reman 
and Lias Cement, Blue Lins Hydraulic Lime, Ground 
and Unground 
RUGBY, WAKRWIQOKSHIRE 


____Wouxs New Bi,Ton ANv New Biron anu Neweoup slp 4867 


Qidham Brot Brothers, 


Civil & Mechanical Engineers, 


5-8, Clive eee Calcutta, 
110, Cannon Street, London, 
3 


om 
ver 15,000 “¢ }tto” Alngines 
O AT QO E 


Us 25 to 75% / less (Gs 
Brke HP. ie 
AY’y other Hypsize. 


rosaley ' a Patent Self-Starter, 


feted tec , and eapntie mado, may now 


i 


ving .spesds up to twenty-six 
Paddie Steamers having draughts 
down to 6 inohes of water. Machinery constructed 
for boats built abroad. 4778 


Gteam Launches, fitted with 


really efficient and gine tubular go 
For amali steamors, steam lighters, salt flate, 
these boilers will be foun carivalled. a only 
OOCHRAR and CO., Birkenhead ee 


team Launches in eri = 

Bulle ly Biel: pag Sat tae ng Laan sites 

ni 

fitted either with their Patent Bilen 
+) 

Vv rid ONY & CO 'B Blox 8 Bteol 1 Bollera work well in salt water 


Po & . Son, mans — 


SHIP AND LAUNON BUILDERS 
ENGINEERS 
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F. G. Des Vignes, Chertsey, 
¢ Surrey, Builder of First-class High " 
Yachts, , Launches, , & Torpedo Boats, b 1869 on 


Miller & Tupp, Steam Launch 


BUILDERS, HAMMERSMITH, LONDON, 
UWustrated Price Linte, with Photos , Aix Stam 447 


team and Hand Cranes, 
OVERIIEKAD TRAVELLING CRANES 
Hand and eee ee Cotton Ropeor Tumbler 
halt), DIRECT ACTING STEAM HOISTS, AIR OOM 
PRESHORS, HYDRAULIC REED. IIYDRAULIC 
CRANKS AND LIFTS, DONKEY PUMPS 
HENRY J COLRS, 
89, Sux sr StRAKt SouTUWARR, 
_ LONDON 4827 
ohn Spencer and_ Sons, 
NEWB STEEL WORKS, 
WCASTLE-ON-TYNE. 
SPRINGS BUFFERS, NOleeh CASTINGS, FOR- 
GINGS, TOOL STEEL, FILES BPRING STEEL, &o 
SIEMENS TEED "BLOOMS AND BARS 3708 
eikucdent Mansions, _VICTORIA | Br, Lowpon, 8 W, 





2} chnson & Phillips, Telegraph | T\,) 

ENGINEERS, KLEUTRIOIANS, and OON 

TRACTORS, 16, Union Court, Old Hroad Strest, EC 
Works and Whart at ‘Charlton, BE 

Makera of all Machinory, &c , for the con plese oquip- 

ment of Tole Code Cablo Factories and Steamors, 

____Flestric 4, Cables, and Carbons, &o 4762 


40, KING STREET, COVENT GARDEN wo 
F[inomas K Kell and Son, , Litho-|7 


ati , execute every cl i of 
Lith phy, Ghrome lithography, dagrevi and 

Lithography, gincering, Architectural, and P otortal 
Drawing in beat manner Paper Drawing, photo litho 
prs ko —40, King 8t , Covout Garden, WO 34A2 


he Best and Cheapest Belt.” 


See Jarye Ads ertisement alternate weeks 


LANCASHIRE PATENT BELTING AND HOSE CO, 
“Wirg Works” Mills, 
_ BTRANGEW: AY, _M A CHESTER AlbL 
E. Crompton and Co., 
ELECTRIO LIGHT ENGINEERS, 
MANRION HOUSE BUILDINGS, EC 481% 


_See Ads ertisement August 22, page 12 


[sca Foundry and 
ENGINERRING COMPANY 
Railway Plant & General Enginoorn, 


witches, Crossings, 
Turntublen, Wator Cranes, 
Girders, Bridges, Roota, Plpea, Puropa, 
Wagons, Tanks, Engines, Koltera, Cranes, 
Works NEWPORT, MON 
London Offine . 4187 
10, BUSI! | LANE, CANNON STREET, E.O 


Q team Boilers, 
Ready for Delivery. 
J GALLOWAY & SONS, Manchester 
A io kuep a large stock of “ GaLuowar” and 
| Two-FLURD " Boilers ready for dispatoh — 


‘Wy illans’ Patent Compound 


ENGINES, for marine and general purposes 
Stook alzea from 6 to 1p01 HE Special erna for 
Eloctric Lighting —WILLANS & ROBINS N, es 


1776 | Ditton, Surrey. 


7 
(rossley’ s Patent’ Twin-fjngine 
impulec erery Revolution. Very Steady in Hynning 
Hieusst Swans a? Panis Ecacrwican Examen. 


roz.,Lad., Manchester. 








t ntehdalintienentiion meine aneneemet a 


J Bsus Roofs, Sheds, “Buildings, 


Fem cet Beat work, reduced prices, Dixon's special 

Mga oo the most economical fore pup 
toate tt. os, Deaigna, Estimates, on appl 

RHAAC D xm rWladvor ir Ironworks, LIVARPOOL. 


an 





LONDON: FRIDAY, SEPTEMBER 5, 1884. 
| Qteam Launches. — Messrs. 


nter and English, 


u 
H ENGINEERS AND SWE 
IRON AND BRASS FOUNDERS, BOW, LONDON, E. 

DREDGING MACHINERY — 

HYDRAULIO MACHINERY 

 WILLIAMS’” PATENT OAPSTANS 

LAND AND MARINE STEAM ENGINES 

DISTILLERY AND BREWERY PLANT 

FLOUR AND RICE MILLS 

WATER AND GAS VALVES, CRANES, LOCK 

GATES, PUMPING MACHINERY 

HUNTER’S. PATENT FLOATING CRANE FOR 
DOCES 


STEAM LAUNCH MACHINERY 4056 
oiler Tubes, Iror Tron, Steel, and 





HOMOGENOUS. 
EDWIN LEWIS eND eee 
Wolverham 
Tubes! yore i ied, 
MARINE, 
Loco’, TURE WORKS, 
STREAM Great Butaar, BTAFFORDSHIRE 
. Loxpow Orricns 
BORING ‘ 
| QUEEN VICTORIA STREET 
COLLIERY 5 


MANCHESTER 

LARGE TUBES | Qugan’sCramuray, 6, MARKET ST 
LAP-WELDED Mr L W SUTCLIFFL, ME, 
TO 12in DIAM | __ AGENT fhts9 


ames Russell and Sons, 


LIMIT 
CROWN TUBE Wonks. AV EDNESBURY 
London Warehouse 10K, Southwark Struct, 8 B 
Leods Warehouse 6, Mark Lane, Briggate 





ree, Price Lista on application A. ts 5001 
; ‘he Patent Corliss Engi 
And PATENT OORLISS GEAR ENGIN daa 


special Improvements by DOUGLAS and GRANT, 
Dunnikler Foundr a Kirkoaldy, NB These engines 
are made [lorlzontal or Beam, Condensing, Non Con- 
denaing, and Compound, Also makers of Rice Miuls, 
and Paper Mia, and Goncral Kngineers Machinery 

ahinpod or trucked direct from the premises Makers of 


Lightfoot's Patent Self-con- 


TAINED DRY AIR REFRIGERATOR, 
Por Preserving Moat, Fish, &c , on Board Ship 


‘or on Shore 4508 


Poms’ Patent Straight Full- 


WAY HIGH PRESSURE VALVES, for Steam, 
Water, Gas, do For hat and terms, apply to 
T H P DENNIS & CO » Chelinaford, 
London Office—Mansion Fiouse Buildings, ELC 
AGENTS Glasjow--H Buannert & Co, 181, Hope St 
Liverpool— Ransome & Warauaty 172 Scotland Hoad 
Nottinjhain—New & Co, Chunbe r Streot 
___berdy—W IigeTON & Sox, Hunslet Lane 904 


the Only First Award for 


WOOD- oauNe MACHINERY granted o 
Luropean Exhibitors at the Svuxkty INTERAATIUNAL 
Exutsition, 1870 50, wax awarded to 


John M‘Dowall & Sons, 


Sow Mill Engineers and Wood Working Machinists, 
Walkinshaw Koundry, Johnston, near Glasgow 


Lunpon Auegnt 
J B GUTHRIb, 70, Blahopsxate Streat Within — 


ee 


QO kes, 


LONDON AGENT Fok 


A tkinson’s pP atent 
( yas Kpgines. 
6064 


89, _ 89, QUEEN VICTORIA ! STKE ET, LONDON, FC 


Freld’s Patent Boilers and 


5046 





TUBES 
LEWIS OLRICK & CO, London 
See Iiustrated Advertisement, page 27 


eorge Russell & Co. 


ENGINEERS and BOILERMAKERS, 
ALPHA STEAM ORANE and ENGINE WORKS, 
MOTHERWKELL, near GLASGOW 

SILVER MEDAL, PARIS, 1887 4921 


Q team Hammers.— 


Masaey's Patent [fammcrs 


RECEIVED THE ONIN PRIZE MEDAL 
PARIS 1875 


More than 1500 innde 
Drop Hammers Hasée’s Patent Power Manmer 
B &s MASSEY, EEE Ee a 





i 





Betis 


“ Differential” Pumping 


he 
T ENGINE.—DAYVEY'S PATENT for 
Draining Mines, Water supply of Towns , Irr! 





Supply lng Dooks : Bewage , snoral 
Pum In too 
BHATHORN, DAVEY, LEEDS 
H,D,&Co have Patterns o! of * Differentia! nt nes 


of all sizes from 5 to 500-horse powers and have faci 
Litivs for supplying very powerful Engines and Pumps 
at a short notire 4759 


ocomotive Tank ~ Engines 
designed and constructed b 
MANNING, WARDLE, AND COMPANY, 
Poe Engine Works, Leeds 
Bee their Illustrated Advertisement, pares 43 
[ pcomoti ocomotive Tank Engines, ngi nes, 


TRAMWAY ENGINES AND CA 
Built by THE FALOON ENGINE and CAR WORKS, 
Limited, Loughhorough 5206 
See Mlustrated Advortiscment, page 11 


Patent Spring Safety Valves. 


THOMAS ADAMS, 
WoRKA or Tir “AnT ann Pre” 
WEST GORTON, MANUHESTLE 
ILLUSTRATED ADVEKTISEMENT, 
AUGUST 15, PAGH 44 4472 


Qitannah’s ‘Pendulum Pumps. 


For Prices see alternate weeka 





SRE LARGL 





teel H Hydraulic Cylinders. — 
RESSEMER & CO , Limited, 
SHEFFIELD 
- Boe Advortiscment last wock, page 31 B827 


Mweddell’ 5 
Hydraulic Rivetting Machines 


te 


1d, DEUAHAY STREET, WESTM'’NSTER 
LONDON, 8 W 4507 


See Illustrated Ads ortusemsent just week, pagy 47 


| Sterne & Co., Limited. 
ENGINEERS, 
Sole Makesa of 


Olerk’s Patent 


Qelt- Starting’ 
(44s E ngine. 


H.GHEST AWARD, 


BRITISH SECTION ELECTRICAL EXENIBITION, 
PARIS, 1561 


GOLD MEDAL, 


URYSTAL PALACE FLEOTRICAL FXIILBITION, 
LONDON, 1sk2 





‘trong’s Patent Feed-water 


H eaters and Punters, 


WITlt 


STERNE AND WAINWHIGHTS PATENTED 
IMPROVEMENTS 


Pyrery Wheels, 
Ky Machines, 
Spiral Springs, 


Tho Crown Iron Works, GLASGOW 


The Crown Iron Wiiks (Hollinwuod), SLAN- 
CHESTER. 


10, Victoria Chambers, WESTMINSTER. 


City Office and Show Rooma, 40, CANNON 
STREET, E.C, 


10, Ruo Laffitte, PARIS. 


i 





Oe ee 


IT 


aah ” 


oe oe 


i ? 
( wen’s College, Manchester 
F (VICTORIA UNIVERSITY) ENGINEERING 
COURSE A detailed Syliabua of the COMPLETE 





a tte 


i ee 


MIDLAND RAILWAY —Nogrnsan Diviston. 
TO CONTRACTORS AND BULLDERS 


Sate met ae 


COURKE in ENGINFERING will bo forwarded on | The Directors of the Midland Railway Company ate 


application The next Soalon COMMENCES on the 
fth OCTOBK G 727 
HOLME NICHOLSON, Registrar 


King's College, London, under tha dlrcetion 
ofPraf AK Jfuxtinaron 


prepared to renelye 


enders for the Supply aud 


PYLIVERY of THREE WROUGHT IRON 


Metallurgical Department, |airorrs, rLoor, ao, for Bridge over the river 


Dora, at Beauchieff 
Plans and Sper ifleations may be seen, and Korn of 


In the Laborntiory inctals and alloya are examined | Tender and particulars obtained on application to Mr 


incehanieally with the ald of werful testing ma 
chinery, as woll au chemically  Extraetion and 
Thanufacturing procower Investigatwt and aemeye 
and anal yacea madi 


A few free antrics to the division of atudies (day or | Rallway, Derby, 


A A Lawaury, Enyinesr, Midland t 
on and after Tuosday, and Beptember 

Bealedd Toners to te sent in, addreamd to tho 
Secretary of the Way and Works Committee, Midland 
not later than Ninen 9 ov Thursday, 


ilway, Derby, 


evening) are obtainable through the City and Gulldw | Ikth Beptaniher 


Inatitute ae, hii waaee Gi 484 
Nity and Guilds of London 
J INSTITUTE -TEQHUNICAL OOLLEGH, Fins 


bury EVENING DEPASITYMRNT, for apprentices, 
journeys men, foromoen, and others  Cneatructlon in 
Mochanieat and bleetrical Engineering, Technical 
Chomlatry Appllod Art, Cabinetmaking, Metal Plate 
work, Viumber'a work, Carpontry and Joinery, Brick 
Tay lig, & 

Ioan from Ga to 404) for the Sossion, iielusise of 
labarntorlos and workrhopa 

Apprentices are admitted at half the ordinary feos 

Mor further parte ularg apply at the Collage, Taber 
thicis Row, EC, or ot the Office of the Inutitute, 
Growhan Colleve, EC Gi TTh 


I[fechnological Examinations. 


Tho NLXT HXAMENATION will be held on | goin , 291 yardw of 83 in , 618 yardwof 80 Iu 


MUAY 40, THA 
Teachore airtel to form Classes should apply at 
ones ta the Director, at the Offa of thu TInatitute, 
Qreahaiw College, Londan, Eb 
PHILIP MAGNUS, Director and Heorotary 
7 * ~ fa | ae = P 
Unversity College, Bristol. 
KNUINFERING DEPARTMENT 
Paovrxson HW HELE Si AwW 
The SRASION 1884 86, BEGINS on OCTOBER 7th 
The Departinent of Fngineering includes separate 
COMED } 
or Electric Kngineers, or 


ursevyors or Architects 


Btudenta in Methanical Engineering who study | Town [fall, Wost Bromelch, 


thirlog the alx winter monthe at the College, can apeod 
tho rest of the yoor lu the workshops and officer of 
various firins in and near Bristol 


Q776) Manholes, Ventilators, anc otha r works 


or thane Intending to become Civil, Mechanical | the lowest or any Tendor 


Tho Directors do not bind thernsels es to accept the 
lowest or any Tender, nor to pay any Cxpenves attend 
ing the sanie = By order, 

JAMES WILLIAMS, Hocrotary 

Derby, 2nd September, THA¢ G 78 





BOROUGH OF WEST BROMWICH 
MAIN DRAINAGE WORKS Sxcrios No 2. 
Contract No 2 
Thr Corporation of Weat Bromwich are preparad to 
rocolve 


lenders for the Construction 


of avout 688 yarde of 4ft , 701 yarda of 2ft Otn 
and 476 yardsof2tt Gin CHOCULALR BRICK SLWER , 
algo forthe Laying ane Jointing of nbout 1105 )arda of 
1h yards of 
"in, and °O yards of Min CANT IRON SOCKET! 
PIPES and the Laying of &47 yarda of » In 
KARTUENWARPF PIPE SEWER, together with a 






Tho Drawings may be Kern at my Offico on and aft 
the 12th inat , and Copies of tho Specification, Hill .T 
Quantitlos, and Form of Tonder obtained on paving of 
of Two Guineas, which will be returned on recelpt 
a bone ple Tonder fy 

Tonders to be sent in on the proper form, togett 
with the Bill of Quantitica and Schedules Mlly prigy uy 
{n, on or before Tuesday, the 28rd Inatant, ondowag| 
‘“Tonder for Bewage Bectlon No 2 Coutract No ed 

The Corporation do not bind theniaalvos to g" 


FOUN t KAYE, Ansoo M Inst CE, CPt 
Borough Bugineer 
7 


U 790 


Srd Septamber, 188¢ 


Burvoying and Fialdyork ocoupy a prominent place | COMMISSIONERS FOU MARKING IMPROVEMENTS 


In ths Obdl Knginearing Course durtig the Summor 
Torm, and arrangements have boon made with lead 
Ing Civil @ryineors and Archite ta for the entry into 
thar officed of Students who have pased through 
the respective Course 

Information with regard to the lodging of Students 
can be obtained on application 

Oatendar, containing full information, 
pest le 8d Mor Prospectus and furthor 


apply to 
ALFRED KE STOOK, G76 
Registrar and Scoretary 
a A 0S SER PALIT I AEE ST 


THNDBRS 


pace la, by 
nformation 


tere | Calcuita, neust ba given with each Tender 


INDIA OFFICE, 
éth September, 1884 


IN TH PORE OF CALCUTTA 
NOTICE 


MYonders are invited for the 


MUPPLY of 6000 tous of PORTLAND CEMENT, 
to be delivered at the New Dock Works, Calcutta, 
beforo Deecinbor, 1886 

Contrat torainay tender for the whole or any quantity 
thoy can deliver within that time, and muat state the 
quantity to bo delivercd monthly, and whon delivery 
will connnence 

Pull particulars of the oement to ba supplied, and 
the testa contractors will submit to after delivery in 
Paymenta 
will be made only after dellvery at the Worke In 
hidderpart, Calcutta, and on a certificate frem tho 


BY ORDER OF THR SECRETARY OF STATE FOR | Commissioners’ Knginecr thet the cement ts up to the 
IN 


DIA IN COUNCIL 
INDIAN STATE RAILWAYS 





Tho Director Gcnoral of Stores for Indla ia proparod 
wwe fa rocelve 


L 
r Yenaers from auch Per- 
BONS as IRAY bo willing to SUPPLY — 


40 LOCOMOTIVES, 
To bodelivercd iw instalments by tho Stet March, 140 
Tho Conditions of Contract 1) bo obtained, on 
ap 
o oo, Wesatininster, BW, and PeHAChH ara to ho Tett 
at hia Office at any (ime before Two o'clock pin an 
Tuesday, the 2rd Beptombar, 1884, after which na 

Tender will be rx olved 

A ABERCROMDBIF JOPV, Q 706 
Direelor Goneral of Stores 


THI SOUTHERN MAIHRATTA KAILWAY COM 
PANY, LIMITED 


The Board of Directors of the RBouthern Mahratta 
Rallway Company, Limited, arc propared to recolve 


‘ { 
enders for the Supply of 
IRON UNDKMERAMES, UNDERFIRAME and 
BODY TRHONWORK and FITTINGS for Firat, Second, 
and Third Class Carriages, Composite Carrlares, Lorn 
Boxes, and Bruke Vans, aa per Rpacification and 
Drawings to be aven at this Offre Tenders ure to be 
delivered in nevled onvelopea, addresacd to the 
Secretary, marked ‘Tender for Underfranies, &c ,” 
not Jeter than Twelve o'clock, at noon, on 

Wodnesday, the [7th aa abe 1484 
The Company la not bound to acoept tho lowest or 

any Touder 








By order of the Board, 
Becretary « Office, EDW Z TIORNTON, 
Bt, Lombard street, EC, Secretary 
Rih Avot, 1884 G 006 


LUBW VALE LOCAL BOARD 


IRON AND WARE PIPES, AND TIPE LAYING 


The bbw Vale Local Board are prepared to receive 
q a 
F[lenders (1) for the Supply of 
QANT TRON SOCKET PIPES for the purpose 
of supplying water to Beaufort, and (7) for Hauling, 
Laying, and Jointing the samo = Tho Tendors must 
be separati 
The Board also invite Tenders (1) for the Supply of 
Cast Iron Rocket ve for the purpose of supplying 
water to the Wain Ilwyd and Steal Works Districts, 
and (2) for Hauling, Laying, and Jomting the same 
The Tenders muat be separate 
The Laval Goard are alxo prepared to recensc Tenders 
for the Laying of Glazed Hardware Socket Pipes for 
eurfaco drainage at Cwin and Stoel Worka 
Plane and Specifications, and other particulars, may 
be obtained from Mr T J Tnomag, tho surveyor for 
the Local Board, Ebbw Vale 
Tondera to be sont {nto the undersigued on or before 
Monday, the 16th hae 1884 
JOHN e ee coe 
ewport, Alon 4 
Clerk to the 


tird August, 1884, Boar 


Hoution to the Dlrenter General of Stores, Indja { bidet 


standard yuaronteed by contractore, and accuptad by 
the Comnmisatunera 
The Tindors will be rceciyed up to Wednoaday, the 
Sth October, and should be aubtwitted under scalod 
covers, marked " Tender “or Portland Cement ” 
Tenders anbmitted from England should be die- 
patched by the mail having london on Friday, the 
12th September 
The Commilsyionorado not bind themselves to accept 
the lowest or any Tender 
ity order of the Oommissioners, G 745 
WM DUFF BRICK, 
Vioo Chairman 


—_ eC — oe ee 


PERTH GENERAL STATION | 
CONTRACT FOR WORKS 


——— 


The Perth Genoral Station Committee are prepared to 


roocive 
FPrenders for the Enlargement 
of the GENERAL STATION, VERTU 

The Drawings and Spectfication may be seen at the 
Ofhfee of Mogsea Boyvtuo & CuNNyjxatAM, OE, 135, 
George Street, hdinburgh, trom Monday, the &th of 
Reptembor, till Saturday, the Nith of Septomber, and 
from Thursdny, the 18th of Septomber, til Friday, the 
vath of September, and at the Otiice of the Se retary to 
the Porth General Station Committec, Perth, on Mon 
day, Tuesday and Wednesday, the 15th, 16th and 17th 
of September when an laginecr will attend to polit 
out the Site af the Works to Contractors 

borma of Tonder, with copy of the Specification 
and duphicate soples of the Schedule may be obtained 
from the Engineers, on payment of Four Guincasa 

The successful contractor shall pay the cost of the 
moamirenants 

Sealod Tondera, addressed to the undarsigned, and 
marked ‘Tender for Works,’ must be lodged with 
hins on or before Friday, the 6th day of September 
n 


oxt 
The Committee do not bind themselves to aecept 
the lowcet or any of the Tundore 
ROBERT MORISON, 
Perth Genoral Station, Secretary 
bth August, 1984 G77 





oe 


TO IRONMASTERS, BROKERS AND OTHERS 


c Oakerthorpe Tron Works 


i FOR SALE BY TENDER -—-These works com 
priso two blast furnaces, with hot alr stoves, blowiug 
engine, steam bollers, with the necessary substantially 
orected hulldings, foro shed, weigh houses and 
machines, sidings on the Main Midland Line, eloven 
miles from Derby , sepa Fria pa Kupph of water , raw 
material and labour pic atifn and cheap , the necessary 
fived and loove plant are Includyd Owing to the 
death of proprietor, the entire works are FOR SALE 
and having heen lately thoroughly overhauled and put 
into rood order, enn be set to work quickly if d 

A very low figure will bo accepted to close the estate 
— Ful) particulars and orders to view may be obtained 
upon appileation to Messra WHEATLEY KIRK, 
PRICE and GQOULTY, 52, Queen Victoria Street, 
London, EO G 713 








TENDERS FOR GASBOLDER Civil Engineers in practice. 


dil To 
The Directors of the PRESTON GAS COMPANY are | T —The undersigned INVITE CONFIDENTIAL 
prepared to receive | COMMUNICATIONS trom Firms, or Gentlemen of 


[lenders for the Erection of 9: ##nd!#« aud repute, who are open to admit qualified 


Partnors, or to eall outright. 

TELESCOPIC GASHOLDER, about 140 ft diam WHEATLEY KIRK, PRICE and GOULTY, 
Bealed Tenders, endorwod “ Tender for Gasholder,” ( Queen Victoria Street, Landon, E.C 5 
and addresscd to the Ohairman of tho Company, must a 
be delivered on or beforc Wednesday, tho 10th 
September next Plans and Specifications nay be WANTED. dc. 


soon at tho Office of the undersigned an and aftir the | ee negra 
\ A Tanted, Two Lever Punching 


sae ape : G 671 
00, Preaton, HENRY GHEEN, 
Sth Auguat, 1834 Engineer MACHINES, serond-hand, to panch up 
gin plates --Address @ 746, Oflices of Ksartnunixa, 
46 & 36, Redford Strout, Strand, London, WC G 740 
Qpecialt Wanted to Manu- 
FACTURE, by Firm having extensive Worka 
and Foundry, near London Exceptional facilities 


offorod —Addresa Y. J ,atO H May & Co's Goneral 
Advortising Offices, 78, Gracecharch Street, London 


TR 
nted to Rent, for few 


W a 

months, In London, PORTABLE ENGINE, 
about 25 or 80 Nom HP —State terma to M, care 
of J W Vivaras, fh, Nicholas Lane, London, R.C 


" [aginecring.”— Wanted, 


reo or our Copies of Jan, llth, 1884 — 
Addross, with price, B O R, Offices of Exainamniva, 
36 & 3H, Bedferd Street, Strand, Londen, WC 786 


gents Wanted, to push First- 


claws MACHINERY OILS commanding a large 
and successful sale Liberal conmilsalon —Addrens 
BOX 203, Pont Office, Liverpool 


U3 6288 
L_jsts of Machinery Wanted or 


on BALE Seo “ENGINEERING REVIEW," 
wevkly ld -E & F N SPON, 16, Charing Cross 
London , or of all News Agents $268 























oint 
ot ME- 





P 


OHAN{OFESBORS FLEERING in the Technical School 


AL ENGINGRTI COOLLECH, Bhefield The 
ond on the qualifications of the 
Appliferation will deff no case be loss than £800 pee 
annuanta, but wil) If a portion of the respective c 

and hn, together wit!-For further partloutars apply to 
the gad Play whom applications, stating ex 
PeTRREGISTRAR, fiflcations must be sent, with the 
hatonce and regia referees, before 20th Soptember, 


14 08 of at loast th 
4 ENSOR DRURY, Registrar 
éffield Qa 704 


frien College, Si i a ns 
Vote Engincers.— kim- 

| lo OUD ST weiatant Manayer ix OFFERED to 
ployment as pO in a prosperous old-catablished 

an investor of £5,0§engineering concern , combining 

marine and general 

holler making, for 


aring and Jani parpeen pro- 
12 rising Beaport in Yorkshire 

tected hy patents: 

Spocial opportinif 


for learning under an experienced 
y 1, & Jadbury toad, Notting 
head caginesr- Aj 
Hill, London, W 


in co! 





















G 787 


ers, —A Resident 





No Eng AGER WANTED, having expert FOR SALE. 
WORKS test ie att ae yu —_— 
in brewlngta of Messrs Hi7n & Son, : . 
ardcous PQ Ko , Stating qualifications and salary R Or Ss al e, On e Pair of 
a3, Fleet Strect, <3 G 778 Gampound Burtace Condenslag 
expoo 
pow ésmpan, accustomed to; MA®7NE ENGINES AND BOILER, 


130 HP Now!nal 
F GILMOUR & CO, Engincors, Glaagow. 


for Sale, Largest Stock in 


England, Enginowrs’ Machine Tools, Steam 
Hammors, Steam Engines, Wood working Machinory, 
all sizes, beat materiala and workmanship, low prices, 
wend for atock Hat —SOOTT BROTHERS, Halitax 


yor Sale, 9 in. Double Cylin- 
dor PORTABLE ENGINE, by Clayton and 
Shuttleworth, in good condition , ake 8 repinccs by 


a engine —Apply to STRACHAN , Frome 
Vall Mills Stroud, Gloucestershire 6282 


- er er ——$—— i A 7 - 
Jor Sale, on account of Closing 
u Branch Shop, Lathes, Drilling BShaplug, 
Slotting, Punching and Shearing, Planing and Scrow 
ing Machines, and all the usal toone Tools, at vary low 
prices For partionlare apply to GOOD & MENZIES, 
Green Lane Foundry, Hu G 782 


or Sale, being superseded by 


engines of higher power, a palr of High Prossure 
Condensing STEAM frase Cylinders, 26 in 
diam, 3ft 6in stroke, with cold water pumip for 
same --Can bo seon at work at the Manufactory of the 
LONDON PORTLAND CEMENT O00 , Ltd , Northfleet, 
Kent, to whom enquiries may be addrossed _ BR 


TO CONTRACTORS, HARBOUR BOARDS, &c 


er Sale, at Wicklow Harbour 


Works, an 8 ton Russell Solf P. ling Hteam 
Derrick Crane, with 60 tt jiv , 10 ton Cameron ditto, 
with 72 ft jib, Prieatman Steam Travalling Crane, 


a> YAUightiren structural work, REQUIRED by oy 


a London firm, ealeo Vacancy for Litelligent Junior 
—AState full particulara, and remuneration required 
JO 369, Officea of Enyincenny, 85 and 36, Ledford 
Street, Strand, Landon, WC Q 791 


Agents Wanted.—To En- 


gincers, Hnrdware Agenta, &c —Tho Bower 
Burff Rustless Iron Cotnpany, Linited, REQUIRE the 
sorvicea of competent AUENTS to represent them in 
tho various Manufacturing Dtatricts — For particulars 
apply to the SECRETARY, 24, Queen Victoria Strect, 
London, EC G77 


gents Required in the Prin- 
CIPAL TOWNS 1n Great Britain and Ireland, 

to introduce to Factories, Milla &c, a wel) known 
and biwhly auccessful low tension wyatam of ELECTRIC 
LIGHTING A liberal commission given Those with 
woe electrical engingering knowledge preferred — 
Apply E. M F, Offices of Exuinuerina, 86 & 86, Bedford 
Street, Strand, London, W CU G 7HH 


L}ts of Berths Vacant or 


WANTED See ‘ENGINEERING REVIEW,” 
weekly ld —E & F N SPON, 16, Charing Cross, 
London, or of all News Agonts 6262 





SITUATIONS WANTED, 


Wanted, Re-engagement by 


a Mechanical Engineor, exporionocd in elec 





trical work , fair draughtaman , well versed In Fronch, apn P 
German, Italian, acquired abroad, advertiser bad for ie pegs Meceticg and rr lc nice 
the last 4 years chanre of workshopa In an ongineoring | Ghapling Locomotive, several large lron Kktps, 


college , good refercnces —Addross, W 8 ,3, Humber 
Terrace, Westoombs Park, Blackheath, London  G 741 


W anted, an Appointment as 


Manager or Assistant Manager to an 
Ragincering tirm, with a view to future partner 
ship, by a Gentleman of exporienae —Addreas, FRED 
J BROWN, Gloucester Villa, Ealing, W Q 755 


several tons 6 in, by 6 in, Angle and Tee fron, 40 
tons Steel Rails, large quantity sound sawn Mtoh 
line, three good Ba , one specially good rec 
tangular Rarge, ou which Priestman Crane works. ~— 
Apply to JOHN JACKSON, Harbour Works, Wicklow 
Iroland , or 9, Victoria Chambers, Westminater 6122 


= ba = ae on 
f lohe Sold, alargesized Second- 

hand Lucop & Cook’s Patent CENTRIFUGAL 
PULVERISER, Good as New Oost £150, but will be 
sold at a considerable reduction GOLDING, DAVIS 
and OO , Limited, Marsh Alkali Works, Widnos Q 770 
( Sale, One Pair Vertical 
ENGINES, indleating 520 horse power, thret 
7 tt AL can bo sotn working at 
the LANQASHIRK COTTON SPINNING CO, Ltl, 
Huyside, neor Oldham y (1 407 


O()-ton Overhead Traveller for 


SALE, or in Exchango for Maohtne Tole 
fii ft, span, wrought Iron girders and double pur hare 
crab, rope dmven —NNWALL & CO, Bristol G 74S 


anted, Re-engagement as 

Foreman Boilor Maker, well up in Portable, 
Verticaland Cornish Boller Work 8even yoara’ refer 
cnee from last employer Agu 43 —Addreaa H , 2, Swan 
hill Villa, Rathbone Road, Old Swan, Liverpool G 788 


rh: : 
A Modern Trained Mechanical 
Draughtsman, experienced tn Jirldgework, 
{acomotives, Gencral Engineering and Surveying, DE 
SIRES to CUANGE his present situation ~-Addreas to 
18H C,17, Dartmeuth Street, Westminster, 8 W G 786 

(oe 

Young Swiss, with a 
thorough theoretical kuawledge of technical 
machinory, who for over two jcars was engaged in 
turbine and mill building works, DEBIRES an EN 
GAGEMENT in England as Designer, {n view of 
improving his knowlodge of Knglish Advertiser ‘a 
thorsughly conversant with French and German — 
Addreas, A 8&0, care of Rupour Moasn, Zurich, 
Switsoriand Q 7h 


rere Torry 


oung Man, who has just 
complated apprenticeship, SEEKS SITUATION 
in Engineer's Office , haa somo knowledge of drawing, 
and lewitling to give services without salary for atime 
- Address, 8. P, Offices of Exainxexing t 702 


PARTNERSHIPS. 
Pattuership Required in a 


BOFLERSH, 80 ft b 





e ew ie aaa 
Rewsy for Karly Delivery, at 

Low Pricos for Cagh, 20 and 25 HP. Horisontal 
Engines, Improved Fivo Cutter Mee Machine, 
Irréguiar Moulding Machine — Apply, H HAND , 
Eag © Worka, Popham Street, Nottinghain | G 765 


Wo Tramwa >romotors, 


DIRECTORS, ENGINEERS, &c,—."OR SALE 
n Quarter or Third SITARE in a valuable (Patented) 
TRAMWAY RAIL, which in secured without keys, 
bolta, or fishplates, and costs considarably under other 
ayaternn , valia can be renawed without disturbing the 
permanent way —For further particolars, principals 
only, or their molten apply, in the first instence, by 
lettor, to A B , 44, Watling Htreet, London, B.0, @ 744 


(ood Four- orse Portable 








good firm of Country Millwrighta and En- Engine, and 6 ft. Mortar Mill; also Patent 
vers, by a Gentleman having a good homo and | Woodford Centrifugal Fump, with extra sp her of 
condition , cheap -- 


framing and pipes. In 
A oly by letter to JOHN LEA, 104, Queen Victoria 
Street, London, E. G 773 


rea Cc : : 
4 HP. Nominal Semi-Port- 


ABLE ENGINE and BOILER combined, 14 in. 


oreign counsotion, and eome valuabte patents which 
have already brought iu profita — Addross 
PATENTEE, care of Jour Trist, Eaq , 6%, Old 
Kroad Street, London G 705 


(‘ivil Engineer, 20 years’ pro- 


sham {carignal sed cunanserolal experiance, desires | CyERiAES i" Sorring ‘prronare, iit Yocy eee tn 

a wall-cete conn , or u H ’ o ; 

| bona fds ‘bualness having remunerative eA stook ; price £606. ok TOMAS PROKETT, Atina 
Address, M.1.0 B., 7, Little Queen Street, 8.W G 425| Engine Works, Bristol. OT 


Serr, 5, 1884.] ENGINEERING. 





r Immediate Sale, at low 


prices fer cash. 
Bacorp-HAnp 
LANOASHIRE BOILER, 18 ft Sin by 7ft diameter. 
VERTICAL CROSS TUBE BOILER, 7 tt. Gin by 
Ati Bin diameter, 
TANK LOOOMOTIVE, 4 wheels coupled, cylinders 
10 in. by 290in. 
ANow9 HP OCHAPLIN’S LOCOMOTIVE 
A Dosen HORIZONTAL ENGINES, with cylinders 


Hpginecring Business to be 


IBPOSED OF, by Private Treaty, aga yoln 

concern, In one of the largest scaports on the N it 
Coast, Tlio works occupy a very advantaeous posi 
tion, are in olosy proximity to two largest grasving 
docks in the port, havc quay frontago, raflway aiding, 
atablo, 0, &o vessels of tho larzest clase can 
lay close to Worka § Withorto uw most successful repair 
ing business, and the manufacture of marineand other 
engines, & ,haabecencarnodon The Atting, machine, 























from Sin tol10in diameter (New) erecting, pattorn, and »mithe’ shops contain machine 
5f, 6in FACE PLATE LATHE, by Whitworth tools of modorn and recont ako, with every requisite 
RAIL STRAIGHTENING MACHINE, with ongline | A falr amount of work isin hend = Price £2,400, part 
attached, by Collier of which can romain on mo @  Alao soparately 
No. 6 ROOTS BLOWERS, by Thwaltos. or together, a very convonient DWELLING HOUSE 
Two No. 44 PATENT BLOWERS, by Elle. Fullost Inquiries invited —Addross, in first instance, 
Two BOOTT WHEEL MOULDING MACHINES to Y 


H, at O H. Mar & 06's Gonoral Advertisin 
Officas, 78, Gravechurch Stroot GT 


10-ton RAILWAY WEIGHING MACHINE, 

Ce ee ish pacumiiss ob tage ot ciey 
r cas re oF an a 6 

pe a AL MONTHLY MACHINERY 

"Ne OR 


i : 4804 
K ineering Works for Sale 


London, to be disposed of, owing to 4 
dimotution of partnership, fitted up with first-class 
modern machinery and toola, convoniontly situated 


oe 


Ready for Delivery — 
One Radial Drilling Machine, 6 ft arm 
One 14m stroke Shaping Maohino, 6 ft. bed 
One 12 in ditto ditto ditto 
One 14 In centre sola Surfacing, and Serow- 
cutting Latho, 14 ft gap 
One 10 In ditto 





ditto ditto, 10ft_ gap bed 


4 ison to 10 in centre, Sliding, Sur- 
near the sity —Apply to N GREW, Eeq, GE, Desh | One 8 in oentra, r , 

nod House road Stra facing, and Scrow cutting Lathe, 12 ft jap bed 
¥ od Ho _ New Btrees, London 20 a One 10 in stroke Blottin Machine 


Onejin by gin Punching, Shoaring, and Angle 
Iron Cutting Machine, 18 in gaps, tacut4 in by din 
by § In snglea. 


Hornbeam Plank, all thick- 


nosses, dry , warranted English growth , very 


large atock , out to any pattern at inodorate One $d in Pillar Drillng Machine 
rices. — J KEEN, 264, Waterloo Bridgo Road,| GEORGE BOOTH & CO, Enginsers’ Tool Makers, 
don, 8 E. 5191 | Halifax £225 


as Engine Patents, — For 
SALE or LICENCE, the French and Belgium 
Patents, already secured for a saluable Gas Motor 
Engine of 121 HP , can bo secon working — Addreas, 





te re 


Qecond-hand Boilers. — For 


SALE, Two nearly new 80 ft by 7 ft double 


riveted Lancashirg BOTLERS, two flues 2 ft Din 


djoux ter, 16 Galloway tubes in each boiler, all fittings 

Aeeat Livers el of Lue & NiairringAne, se complete , for 7ilbs working pressure 
has hald.ad Mecchichl od cnlee ee eee _—.. USE! | “y¥OR SALE, Ono superior Lancashire BOILER, 
HP Portable Steam 24tt 4in long, 7ft diameter, two fluos 2%t 74in 


16 


diamector; shell, 716, ends, 58, 10 Gallownoy water 


ENGINE, high class, new, with or without link | tubes, all fittings complete, made of all Low Moor 
motion reversing pear, FOR SALE on advantagoous iron, for high pressure 
terms & HP EGierABLE BTEAM ENGINE, high FOR SALE, One firat class Cornish Boller, 28 ft by 


for the quality, with a 


class, new, FOR SALE, choa 
hy 8 ft 6in Saw Tablo 


bf. 6in diametor, one fluc, 2f¢ Luin diameter shell, 
6ft pan Mortar Mill and a & 


7 18, ends, 9 10, all fittings complete (One supenor 


complete —For price, or to view, apply to BARROWS | Lancaahiro BOILER, 99 ft by 7ft two 2tt Din 
and BTEW ART, Engineers, Hanbury, Oxon B08 | diameter , 12 Gntlowey tubes, sholl,7 16, ends, 9 18, 
= OTA sd ll Attings and mountings completo 


FOR BALE, One nearly now PUNCHING and 
BHEARING MACHINE, double ended, to punch 1 in 
18 In from edgo, and ahoar] in 10 in fromedge two 
atop motions , complete, with wrought crane attach d, 
price £80, welyht about b tong lu cwta 

FOR SALK, One No 2 nearly new HOOTS BLOWER 
(Thwaites’ inako), 224 One No 6 ditto ditto ditto 
ditto, £44 —— For price and particulars of Douilera 
address, (761, Officca of Exam mening G 761 & 772 


AUCTION SALBS. 


TO SHIPBUILDERS, ENGINEERS, AND OTHERS 
HULL, YORKS 


r Bradshaw Brown will 


SLL BY PUBLIC AUCTION, on Wrongs 

DAL, Strtemper 10th, 1884, at Eleven for Twelva 
o'clock precisely, at Garbutt’s Shipbuilding Yard, 
Hall, Yorks (Mr Garbutt having how completed hia 
contract), the remaining PLANT and MACHINERY, 
Sollee 4001t of turned ahafting, 3 self contained 
vertical porches and aheariung machines, 3 steam 
enylnes, 8HP ,10H2P., and 20HP , respectively , self 
acting plate bending rotis, 2 plate planing machines, 
Cornish beilor, 1b ew! atuam hammer, about 60 plate 
bending sluba, countereinking and drilling machine, 
4) ton hydraulir jack, a trucks, aaw bonches, mortimng 
machines, a rewing machines, blocks, ohains, anvils, 
forges, &c , 120 tons scrap iran 
prior to sala, when the machinery will be in motion 
AUCTIONELER'H Offices, 4), Fenchurch Street, EC, 
and Estate Officos, Millwall, 1, G 731 


(Yompound Surfaco Conden- 


sing MARINE ENGINES FOR SALE, cylinders 
10 in and 20in diameter by 12in stroke, fitted with 
Payton and Wilson's patent circular balanced and 
double-ported slide valves, and link motion reversing 
r—Addresa ALEX WILSON & CO , Vaitxhall lron 
orks, Wandeworth Road, London, 8 ¥ Ww ___ 4068 
[flank Locomotives, 4 or 6 
wheels coupled Spocification and workman 
ship equal to Matn Line Engines -- Apply to R. & W 
HAWTHORN Engineers, Nowcastie on-Tyne 
Hee Adve ont last week, page 42 4054 


Lccomotive Tank Engines 
always in stock or p —H WELL, 
OLARKE and OO. ek oundry, Leeds, Bole 


Makers of RODGERS’ PATENT WROUGHT IRON 
PULLEYS See Illustrated Advortisemant, page 86 


ar 


L comotive Tank Engines for 


Main Lino Traffic, Short Lina, Colliaries, Oon 
tractors, Iron Works, Manvfactorios, &o., from a 
superior specification, equal to thoir first-class Railwa 

Engines, and specially adapted to sharp curves an 

heavy lenta, may always be had at short notice 
trom Mewars. BLA ,HA ORN, and Co, Loco 
inotive, Marine, and Stationary Engine Works, Gatos 
head-on-Tyne eo ae cha, 1624 


. 3 

ngincers’ Tools for Sale.— 
BA one 6 tt long by 2 tt 8 in aq Planing Machine 
OneS8ft long by 3 ft. 6in equare, Planing Machine 
(ne eaoh 11 F, and 12in stroke Slotting Machines 
(no each 6in Sin and11lin stroke Shaping Machines 
thin Bin 10in and 121n contresSorew Cutting Lathes 
Alvo Punching Machines, Sorewing Machines, &o 
LOUDON BROTHERS, 166, U Thames Stroct, 








eee 











Ixy BANKRUPTCY 
TO ENGINEFRS, IRON MERCHANTS, & OTITERS 
Pooh Founpry, Poona, Dorsrr 


essrs. Wheatley & Cridland 


aro instructed by the Trustoc, Mr J T Curtie, 


London, and 111, Bothwell 8t , Glasgow G767{TO SELL BY AUCTION, Without Roserve, on 
TN aa 2 oa 7 | Thomepay ond Frivat, the ith and 1léth Srpreaoen, 
ranos | Wagons Rails 1} 1884, the stock IN FRADE of an Engineer, Bollor 
Four 5 ton Steam Derrick Cranos, 50 and 60 ft | Maker and Tronfounder, comprising Bar Tron and 
double jibu Bteel, Angle and other fron, a quantity of 6 ft 74 1n 

Nine 3 to 4 ton Hand Darrick Cranes by Spin, alsovhin, 2h1n and Lin boiler tnbes of 


various lengths , onpincor's bolts, nuts, and set scrows 
and patoh ditto, coach sore wa, snapped, panhcad and 
galvanizod rivata, black nuts and bolfi#|, round, fiat, 
an Bguare, Cast shonr, and other etee) , numerous tyrt 
cultyre anc a enathiurs, parts of LOCOMOTIVE, 
PORTABLE, MARINE and VERTICAL ENGINES, 
consieting of the bed and cy lindcr of a vertical engine, 
and sundry parts , a3} in double oylinder ening, by 
*Watta”, a BLIP vortical eross tube high prcsaure 
boller (in construction) all parts complete, plate gin , 

te of 20 HR, 16 EP, and 8 HP portable ongina, 
n oonetruction, pauirsof7in byl2in, Obin by iin, 
Bin by 1Z1n, 6in by Din, 44 in by in cylinders, 
link and other parts, {n construction, parta of 4 HP 
and 3 HP vertical engines, in construction, marine, 
portable, and vertical orankshafta, a 12 HP portable 
eaddis with bragsea 6 quantity of brass parta of 
marine enginos, in construction, a quantity of oupper 
pipe, brasa condensr tubes, atop valves, steain 
gauges and fittings, ‘‘Ramsbottom” and other piston 
rings, Various parts of atackers, a ‘‘ Lowin's"’ patont 
tramway condenser, pulloys, and cogwhetls, a $2 in 
centre Jathe, with 14 ft bed, a seat of chimney plate 
bending rolia, two double purchase crabs, railway 
metals anvily, ecrow jacks, vice fetlona, spokes, pine 
and planking, new les « large quantity of nails, 
washers, and rivets, &c , wheelbarrows, trucka, scrap 
iron, and numeroua other articles BALE } AULT DA 
AT TWELVE U’'CLOCK 


Bats 8 ton Portable Steam Oranas. 

Threo #ft 6in pan, self discharging Mortar Mills 
Fighty five 4 yard End Tip Wayons 
Mallcable Wheela, Stee) aud Iron Tyros Cheap 
Fifty tons 40 ihe, Rafls Cheap 

—RUTTERS BHOTHERS, Percy Crane and Engine 

Works, or Offices, 033, Hope Stroct, Glasgow Gl 780 


NA achine Tools for Salo.— 
PLANING MACHINES 14 ft hy 6ft equare, 


3 tool boxes, 12 ft by 4ft square, 2 tool-boxes, 4 ft 
by Of square, 6ft by 24 ft, square, and 4f¢, by 2 ft 


uare 
Shaping Machine, 15 in stroke, 0 ft. bed, 2 tables 
‘ , Sin stroke, 4 ft bed, 1 table 
Alotti Machine, Bin and IZin stroke 
Radia! Drilling Machine, 6 ft arm, 2} in apindte 
Steam Hammers, 2 and 6 owt. piseeey pattorn). 
gap bed, G 764 


Tathe, 16 In cantre, #0 ft gap 
Iathos, 12 in, centre, 16 ft and 20 ft gap beds 

t gap beds 
JOUN MOORE & CO , 32, Victoria Street, Manchester 








Lathes, Bin. to 10in centres, 6{t to 
battle rhb eee ae 
achine Tools on Sale.— 

}in Single Ended Punch and Shear, 
in, do, do do 


in, do do do 
in Doublo Ended Punch and Shear, 





in, do with Angle Jron Shear On view the mornings of Sale, and by written order 
in, do with Anglo Iron Shear, from the Trustee or the Auctioneors, the day provious 
Bar Iron Shear to cut Zin square or4in by tin Catalogues may be obtained on application to the 
thick Trustee, Mr, J, iy CURTIS, Market Place, Poole, or 
Plate Bending Machine 4 ft wide with swing frame | of the AUCTIONEERS, High Stroct, Poole and 
Do, do 5 ft do o. “Observer Chambors,” Bournemouth 777 
Db @ cf ¢@ 4d | — ee 
[em o o 
Double Geared Pillar Drill, 2} in Spindle for 80 In PUBLIOCATIONB, 


Just published, price 6d , b 
Fourth Bditlon, adapted tot Now Law! 


G) pecifications as Bases of 


Double Geared Pillar Drill, 2 in, Spindle for $0 Sn 
diameter 


Wheel Cutting Machine, to cut wheels to 7 tt 
diamater, ie in broad. ns 


i} in. Screwiny Machine, to sorew at once up. PATE 
Feciyra and Pica Ghmaos” —gem| "SY GROMAE DONMTKGT'S Sil Cou 
an y q ' 
FRANCOIS BERRY & SONS, Sowerby Bridge, England. Chancery Lane. 4049 













On viow, tha two daya 








‘ Just Published, 8:0, cloth, 79 fd, : : ITALY 
A Treatise on the Purification} Britannia Compan 
OF COAL GAS and the ADVANTAGES of 


COOPER'S COAL LIMING PROCESS 
BPICE, M Inst C.R With Hlustrations 
to the Lorvon Gas Kererexs 

Contents —Chaptor I Modern Hlatory, 


Hy #r P 
Dedicated 


















Chaptor II Coopers Coal Mining 
Proceas 
Chapter 11 London Gas 
Chapter IV Fallacion Kxposed 
Chapter Vo Concluding Remarks 
Appondix 

London F & F SPON, 16, Charing Cross New 

York 85, Murray Strovt a 73 


list elite pre 3a 8d 
4 e ~4 . 
he Stability of Ships, by 
J © SPENCE, Memb Inst Naval Architects, 
Consulting Engineer, Newcastle on Tyne Partl, for 
the use of Managers and Offvera of Slupw, caplaing in 
a simple way the pringiples of stability Part U1, for 
the use of Naval Architecta and Draughtemen, gives a 
new and easy graphic mothod of Hebermtning the 
stability of ships af all draughts of water and at all 
anglos of heel HB14 
bh & ¥ WN SPON, 16, Charing Croas, London 


Just publighed, Iroperial dto, price 64 in papor covors, 
cloth 7s 
of 


he Petroleum Industry 
SOUTHERN RUSSIA Ky CH MARVIN, 
Author of ‘Theo Russlaus at Mor and Herat,” '' le 
connoltring Central Agia,” ‘Tho Ruealan Cam ign 
alnet the Turcomans,” &c (Heprinted from ‘‘ En 
Saree "y 
Mees of Exainerrina 35 & 36, Bedford Street, Strand 


Demy 80 Price 1m , per post, 1p 13d Ilustrated 


[ihe Story of the Battle of 


PORT SAID A Chapter in the History of tho 
Future Reprinted from ‘ knygineering ” Published 
ot 35 and 86, Bedford Street, Strand, WC, and to be 
had at all Hookatalls and News Agenta 


Pout Free 7d. 
A Summary of the New 


PATENT ACT, 188% By W LLOYD WISE 
(of Lincoln's Inn Fielda, London) Member of Council of 
the Institute of Patent Agente, M Inet MEM tron 
and Stoel Inst , Ansoc Inet F , Assoc Inet NA 
Reprinted from LN@INS£ZRING 
London Offices of EXainarsina, 35 & 36, Bedford 
Stroct, Strand, WC 47681 


Just Published, price Bs, cloth, 8\0 


How to Apply for a British 


PATENT under the Patents Act, 1883 A 
Manual of the amended Patent Law By TILOS 
WILKINS, OK 

Publiahed by C GILBERT, Offices of Exatxngntng, 
35 & 86, Bedford Strect, Strand, London, WC bLh7 


{ngineering Review (Man- 
HESTER), published weekly, prito One 
Ponny—-K &} N SPON, 16, Charing Croas, London, 
or of all Nows Agenta 6262 





MISCELLANEOUS. 
P»rtridge and Cooper, 192, 


FLEET STREET, LONDON, Wholesale and 
Retali Manufacturing Stationers Tracing Linen, 
Tracing Paper, Drawing Paper, Sectional Paper 
Mounted Papers, Continuous Papers, Poncils, Pens, &c 
&o , at reduced pricos Samples and prices free 41141 


W heatley Kirk, Price, and 
GOUL blished 1860 ) 
MECHANICAL VALUERS, AUCTIONEERS, AND 
ARBITRATORS 
Albert Chambers, Albert Square, Manchester , and 
_ _6%, Queen tatoria Street, London, EO 





ee -—————- -_——_—_ 


Engineering Firms of Good 
| EPUTE, open te admit partnora or desirous 
of solling outright, are requested to communicate 
with the undo ed, who have numbers of clionta 


Hie for such ~ WHEATLEY KIRK, PRICK, and 
OULTY, 52, Quoen Victoria Htreet, London, EC 4926 


artnerships. — Gentlemen 


Salida engineers) desirous of entering ceta 
biahed Engineering concerns, aro invited to commu 
ticate with the undersigned, who have numeroua bona 
fide eatablishmonta open to admit such = Raferenoeas 
are given and required —WHEATLEY KIRK, PRICE, 
and GOULTY, 52, Queen Victoria Straet, London, KO 


“A lex. Chaplin & Co., Cran- 


STON HILL ENGINE WORKS, GLASGOW 
Patentees and Solo Manufacturera of CHAPLINS 
PATENT STEAM CRANES, HOISTA, LOCOMOTIVES 
and other Engines and Hoilers —London House’ 68, 
Queen Victoris Street, London, EO 2470 


eorge H, Firth, Engineer 
and Merchant, 25, Piece Hal] Yard, Hradtord 


all kinds for Kineer, Contractors, Manufacturers, 


&e Clerk's Gas hayines Fike 





METAL TRHADKS—Very Deop Draining = Pure 
Water (Patent 6,00, 84) —For purtic alars and equi 
table terma, apply, SMARTT, Buckhurst Hill, Bases 


[ihe Patents 
PROTECTION SOCIETY 

Inventors and others -portiuarl larg.  firma— 

intercated In Patents and Designs, ia callod to tho ad 

vantages of thi Society rospectua and full in 

formation gratis on appleation to the Pitan OFRCr, & 

KING STREET, CHEAPSIDE, LONDON, EC, 


Iranc hes 
G U40 


and Co, 42, Gresham Atiect, London, FC 
{n the principal towns and abroad 


ew Patont Law, 1883.— 


Just Published, 6th Edition, entirely revised, 





THOMPSON, F Inst PA Hritish Law, Od 
Countries Ye 6d Manual tis Post free 
W P THOMPSON & ROULT, Patent Agents, 6, Lord 
Street, Liverpool ; and 823, High Holborn, London, F290 


a) 


torms to a 





seta of Enyinos 
7a Od 


England | Kngines, Tools, Fittings and Hequisites of eAshbu 


[portant to Engineers and | pamway OARRIAGHS AND WA 


(Makera of Lathes to the Britlsh Government), 
COLCHESTER, FNGLAND, 
Are open to 


APPOINT SOLE WHOLKSAL E AGENTS In Countries 


in which thes are not represented 
Give references when applying for above Liberal 
cod firtn = 160 varietios of Lathes $175 
SPECIAL MILLING MACHINES, with 6 ft slidos. 


= ee Se 


Qun Fire and = Life Offices, 


Throadneedie Stret, FC Charly Crom, 8 W 
Oxford Street (corner of Vere Street), W 
FIRE — Katablished 1710- Home and Foreign 
Insurances at moderate ratos 
LIFE —Established 1810 Spoctally low rates for 
young livos, Large bonuses = Laamediate scttloment 
of 5 fitdl 


(Joal-Saving Fire Bars. 
QREAT ECO 


enwick's Patont ) 
OMY IN CosT and FURL 
ANDREW HANDYSIDE & CO, Limited, Derby 
8%, Walbrook, London HUST 


Xo Manufacturers and Others. 


—A London Firm having on efflieent staff of 
travellers, and magnificent new Show Rouma th pn 
leuding thoroughfare in the centre of the Clty, are 
OYEN to EAHIBIT and STOCh GUODS Tor Country 
or Foreign Manufacturera, sho wish to be cthclently 
ropresented on the most reasonablo terms Space for 
machine tool4 agricultural machinery, & ~—-Addresa, 
KX PORTER, Offices of Exqingreaing, Bb and ‘St, 
Rodford Strect, Strand, London, WC GPAt 


( dunpowdor Machinery is a 


mprcialits of JOIN HASTIF and GO , Kilblaim 
orks, GREENOUK Also Patontoca and 

era Of the most oconomical Water Proadure 
Rngines ev or constructed PATE 


Particulars of Marine Engines, 


Lollers, &o A Notebook with printed headings 
RECORDING full particulara of one hundred 
Boilers, and Deck Machinery  Prioo 
THOMLINSON, Partich, Glasgow G711 


radford's Machinery Oils.— 


The beat and cheapest jn the market, success 
fully used and most hyzhly apoken of by thousanda of 
hading firms Users of stoam power, bofore purchasing 
elecwhere, ara invited to apply for post frve wumnples, 
circulars, und hundreds of bond Aida temtiinonials, to 
JOUN BRADFORD & SONS, Liverpool aT 


(leetric Lighting —Engi- 
neers, Btoamahl» Owners, Shipbulldara, Mall 
Owners, and others desirous of employing oloctric 
Whumination (cither arc or Incandos cnce) should apply 
tothe JARMAN EKLUBECTRICAL COMPANY for pricca 
of Dynamos, Accumulators, Lainps and Kile tro 
piloting, Mackintosh Lane, Homerton, London, K 
LPS 


FOR 
~JOHN 


ee ee  - —— —- —_—- 


[prs & Copper Boiler 'Tubes, 
-~MUNTZ'8 AL OOMPANY, LIMITED 
French Walls, near Birmingham —Manufacturers of 
Solid Drawn Braaa and Coppor Boiler Tubea, Qon- 
denser Plate and Tubos, Pump Roda, Rorew Bolta, &o. 


London Agents, CHARLES MOBS & 00, %8, Rood 
Lane, London, | EG ag eh ios 5B 
rawings, Plans, Tracings, 

&c , executed with Accuracy and Des Prati 
moderate tering, by MESSER and THORPE, echa 
nical and Goneral Draughtamen, 8, Quality Court, 
Chancery Lane, WO $00 

M andT aro thoroughly practical Engincors 


otters! Botlers }! Boilers {11 

The Largest Stock in London of Cornish 

or Vertical Boilcrs for Sale or Hire from 2 to 80 horse 
wer -—-F BONE, South Londen Boiler Works, Lon, 


e, Borough. Roilera repaired by practical mon 
only Bla 


Vaushall Donkey Pumps.— 


Purchasers on the Continent are cautioned 
againat gery ilo imitationa of these well-known Pumps 
now being manwfactured in Germany Orders ahould 
be given throuyh our acorcdited Aganta, or went direct 
to sur works. Al! sizea are in stook, ready for 1m 
mediatn delivory —ALEXANDEKR WILSON and (0, 
Vauxhall Tron Works, Wandaworth Road, London 


Miulland Railway Carriage 


AND WAGON COMPANY, Limited, ABBEY 
WORKS, SHRFWANNURY, & BIRMINGHAM 

Manufacturers of RAILWAY CARRIACGLS, TRAM 
CANS, and WAGONS of every description, for C'anh, 

Doforred Payment over 4 rics of years, or on Lire 
RAILWAY WHFFIS au AXLES, AXLE BONES, 
WROUGHT IKON BUFFERS, and FORCINGS and 
CASTINGS made to any Pattorn, Specifloation, or 
Drawing Builders of the Portrush Electric Tramcars 
D N ARNOLD, Goreral Manager 012 











ry Railway Carnage 
AND IRON COMPANY (Limited) 
Openshaw, Manchestor 

Manutacturers of every description of 
ONS, TRAM 

WAY CARBS, RAILWAY IRONWORK, Carriage 
and Wayon Wheels, Axles, Iron Roofing Girdern, 
Turntables, Water Columns, Water Tanks, Pumps, 


h3,¢/ Travelling and Fixed Cranca, Switches, Crownings 
& && 


Wagons uit for Cash, or for deferred 


Ae Payment —London Offico 24 Ouse Stroct, EC 0610 
and Designs Q 
The attention of | f The 


Metropolitan Railwa 


CARRIAGE & WAGON UOMPANY (Limite } 
Baltley Works, Birmingham, Successors to Mesars 
Joserpn WIGHT and Sons, Manufacturors of Rallway 


or of | Carriages, Tramway Cars, Wagons, and lailway 
the Gcneral Agents of the Soclety, Measra STUBBY | Tronwork of every dea ription 


RAILWAY OARRIAGES and WAGONS built for 
CASH, or UPON DEFERRED PAYMENTS EX- 
TENDING over a SERIES of YEARS 
A large number of COAL, IRONSTONE, BAL 
LAST, and other WAJONS to be LET on HIRE 
Manufactory and Chief Office--Sarrury Worus 


Handbook of Patent Law, in plain Engiish By W P | OUAMINeHtAM 


Branch Wagon Works— East Moora, 


rom | au. Gaeat Kastern Ral. wat, Persasoxovan, 


London Offices—No. 85, 
£.0, 


iv ENGINEERING. 


Mighest and only First-Class Award sa rst eee aca a bef er 








ey a ea scp KERR he aaa SRA ware 


a 


ETA Tai oe 
are: Pe 


-_ 4M Mr 









Over 150 miles of Line now laid in Hngland on the above cory 
BUILDERS OF TRAMWAY LOCOMOTIVES AND TRAMWAY CARS. 

Matimates, Specifications, and Drawings on application to HEAD OFFICE 101, LEADENHALL STREET, LONDON, EO. 

WORKS: SRITANNIA BNGINEERING hilshtaintcl KILMARNOOK, 


‘ee 









Pa 


D. Ww & OO., 


SCREWING MACHINE. 


z 


~eft Turned Shafting, Pulleys, &c. 


SLOTTING MACHINE. 








(Serr. 5, 88a. 


PATENT AGHNTs 





A lliso lhson Bros., Patent ente 
MROCHANICAL DRA ; 
. Chancery, Lano, Holborn, ‘en .O. British, 
Fore! ne obtained. Searches 
mals Deseo and aregistered, 4081 








Potente = E. P. Alex- 


ANDER, Fel, Inst. P A, of more than thirty 
atent matters, under- 
ness with COLO. 
NIAL, and FOREIGN PATENTS, and 

TION of DESIGNS and TRADE MARKS at moderabe 


ea. OFFICE for PATENTS, 86, Southam 
ings, London, W.0. ae 


Brewer: and Jensen Tee 
transact business connected with Patents and 
INVENTOES' 


Reginteatio t most moderate 
MANUAL post free. Rata ~O fos #3, 


hliahed 
atents—Mr William 


Chancery Lane, London. 

BROOKES, Assoc, oo vene Fell Inst. P A. } 
established more than — BRITISH, 
COLONIAL, and FOREIGN’ “PATENT AGENCY. 
55 and 56, Chancery Lane, London, WC aad 


(‘ravens Patent Office, Leeds. 


-—Aljl branches of business connected with 
Lettors Patent for Inventions, and the ration 
ef Designs and Trade Marke transacted, at eand 
abroad TERMS MODERATE. Ciroular — Intorma- 
tion Gratis —Addrem, Messrs T E VEN ane 
aa So eaue Engineers and ere qoctes A 

ris Sperber, vt South Parade, Loods. ‘8733 


‘Inventors, — Harris and 


0 

rf MILLS, Patent Lb bea 23, eee ee 
ings, London, W 0 Extablished 1966~many years pre- 
viously with nig late W Carpmacl|— ERTAKE 
all BUSINESS connected with patents for inventions 
in the United Kingdom, the Oo ee and all fo 
countries NINE MONTHS’ PROTECTION 


JPnventors’ Patent Right Asso- 


CIATION, Limited —- Establish ior ese putes 
of obtalning Lritiah, Foreign, and Colonial atuiite 
under competent Belentific and advice Designs 
and Trade Marksaregistered Han k of now Patent 
Law yratia For hiformation, address 
AMBROSE MYALL, © E. 6028 
#1, Cockspur Strevt, London, 8 “Manager 


Phillips and Leigh, Engineers 


and Patent Agents, 22, Southampton Cacsseal 
Chancery Lane, London, V C linmediate Protect 
obtained for Inventions, Trade Marks and Degigna in 
all Countries 6242 


[the New Patent Law.—To 


Inventars, GENERAL PATENT OFFIOE 
Established 1888 G F REDFERN, ¢, South Street, 
Finsbury, London, aleo at Paris an Brugela, Pro 
eye Protection £8 Se, French Patent £7. Bel. 

Circular gretiv 


Patent | Office, Glasgow. <=w. 


R M THOMSON co, @), Buchanan Street 

The InvEenton’s GUIDE, complete raed ae on 

alr Pay Deaiyna, and Trade arke, may pee 
ea igeeea  Rae ie u 

atents. — Messrs. Vaughan 














88 semi GOR Bet Feeley ont aa Poet 
mm PLANING MACHINE, DRILLING MACHINE. seta ameter a 
SOLE MAKERS in EUROPE of ALLEN’S PATENT PNEUMATIC RIVETTING MACHINE. | er 


S043 
Bright Stoel Nuta, studa& Marine Bugine Forsings. Ulustrated Catalogues & Price Lista free on application. 


All commaniceou to be eaireneee to 16, DEVONSHIRE caaaeag uaa BIEBOERC Se STREET, ae oe: 


NEWARK 
_ON— 


TRENT. 


Im STOCK OF PROGHAAS. 


SPECIAL ADVANTACES FOR SHIPMENT TO ALL PARTS OF THE WORLD. | 


————— 


BOILERS 


READY FOR 


IMMEDIATE DELIVERY. 


Stock and Price Lists on application. 


— see 


— we or 
mec 2 
prediag ed 


3 


—=— van | Nea ieletes Office : 


COCHRAN & CO., BIRKENHEAD, Sizes A 
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{i eas meg pete Liaw 
Pteeres 9 ] fa 


i} ee [bat 


CGN URGE ji At yO RU 








E. £. WIGZELL, 87, Walbrook. 
HOSKING, !8, Strand Street. 
Glasgow Office: ALEX. YOUNG, 47, Waterloo 8t. 


_ Sept. 5, 1884.) ENGINEERINCG 
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v 
With the Number of Aug. 22nd was issued a Special Supplement, containing a Classified = NY, , in } | “TRING. 
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LIMITED. 
Address: LANDORE, R.S.0., SOUTH WALES. * gm London Offices: 3, WESTMINSTER CHAMBERS,S.W. 


< > 
DIPLOMA OF HONOUR, VIENNA, 1873 GOLD MEDAL, PARIS, 1878 a ji CONTRACTORS TO THE ADMIRALTY, BRITISH & FOREIGN GOVERNMENTS. 


MANUFACTURERS OF STEEL PLATES FOR BOILERS, BRIDGES, SHIPS, & GENERAL wo 


SHELTS, ANGLBLS, TLS, BULB KEAMS = “8S" BRAND SULCIAL QLALID\ Ton BOILER fl KNACI PLATES, WHEE ARI Y lPLith FLANGED, 49? 
_AXLES, FORGINGS TO 10 TONS, CASTINGS TO 15 'TONS INGOTS, BLOOMS, BILLE''S, BARS, WIRE RODS, RIVETS, &c _ 


MARINE ENGINES OF ALL SIZES. ROSS & DUNCAN 


BREMME’S PATENT VALVE GEAR, ae 3 Se 
DUNCAN’S PATENT ENGINES, “% A pers ean ie : ‘ WHITEFIELD WORKS, 


Suporsediag Link Motion 
Best for Launches Reversing by Valye High Kapanslon 


_ DUNCAN'S PATENT PROPELLER. 2 er state tee = GLASGOW. ,, 


































The AUTOMATIC “RE- STARTING INJECTOR 


(HAMER, METCALFE & DAVIES’S PATENT.) 





Important to Locomotive Superintendents, Marine Engineers, and others. 


The above Injector is perfectly automatic in re-starting, and consequently can be safely applied under, conditions 
where an ordinary Thjector would be a constant source of trouble and danger No matter what amount of vibration there 
may be, this Injector may be safely relied upon, Jhey wok equall well fixed cither above or below the 
feed water, and are the only lifting Injectors m the market. that wail re- “start automatically. 











PRICES AND FULL PARTICULARS FROM 


The PATENT EXHAUST STEAM INJECTOR COMPANY, Limited, 
4, ST. ANN’S SQUARE, MANCHESTER, 


_..__... . Who are also the Sole Licensees for the “EXHAUST” INJECTOR, which feeds the Boiler by means of the Exhaust Steam. tt 


MODERN MACHINE TOOLS. 


BROWN'S PATENT SCREWING MACHINES. 
gap on a DUPLEX LATHES, for Heavy Cutting in Wrought Iron and 
teel. 

MILLING AND PROFILING MACHINES, for Locomotive and Heavy Engi- 
neering Work. 

SPECIAL BRASS FINISHING MACHIN&RY. 

IMPROVED PLANING MACHINES, up to 10 ft. square. 

SPECIAL MACHINES FOR LOCOMOTIVE ENGINEERS 

PATENT WHEEL-CUTTING MACHINES, for Outting any number of Teeth 
without Change Wheels 


SPECIAL LATHES, for Turmng and Finishing Studs, Screws, &c., from the 
Solid Bar. 


KENDALL & GENT, MANCHESTER. 


AGENTS FUR THE LONDON District—~HOPKINSON & PRINCE, 15, Waterook, E.C 
BROWN'S PATENT SCREWING MAOQHINE. AaOgnts For AUBSTRALIA-LISTER & CO., 30, Kina StnukT, MELBOURNE. 42465 
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Stavo aclstar Trussing Machine Chiming & Crozing Machine. Head Jointer 


FOR WHICH A GOLD MEDAL HAS JUST BEEN AWARDED AT THE FISHERIES alee 


A. RANSOME & CO., STANLEY WORKS, CHELSEA. 


CAUTION.-—-Phe notonoeus succogs of A Ransome & Oo’s Onsk and Barrol Machines having caused them to be copied by other Engineers, nee 
are advised to ascertain that any Oooperage Machines they may be offered do not infringo any of A. R, & Oo’s Patents | 





Suirbity Band Saw Machine Dimension Sieink Machine Patloin-Makors’ Rench, Prttorn-Makern’ Lathe Fluning and johne Machine Saw parece 
ILLUSTRATED CATALOGUES FREE ON APPLICATION AT 


satstittys, | OAKLEY WORKS, KING'S ROAD, CHELSEA, S.W._| “*omsrygyrer™ 
THE LARGEST MANUFACTURERS OF WOOD-WORKING MACHINERY IN THE WORLD 


THOMAS ROBINSON & SON, 


LONDON A ha SYDNEY (N.S.W) 


20, HARK ae R O C Hi D A L E ; 280, SUSSEX STREET 


BE EIBITING AT TEE EFORHATRHRY BXEIBITION, BDINBUNRGE : 


Now Patent Overheat Log Frame on light foundations; Band-Sawing Machine; Patent Roller-Feed Saw Bench: 


- IMPROVED UNIVERSAL WOOD WORKER; AND SEMI-PORTABLE ENGINE AND _BOILER. | Bw 
P. R. JACKSON & COMPANY, 
STEEL AND IRONFOUNDERS ae TRADE —__ SALFORD ROLLING MILLS, 
MILLWRICHTS, ENCINEERS, eC ; ; MANCHESTER. 





These Steel or Iron Wheel 







MANKUE AC TURLKES OF ie, ‘ se ~». * 
’ es ee. rhe oe ST ee Castings can be obtained 
JACKSON'S — ~ gel ee ES ak we an Ta AN , through almost any En- 
Machine- Moulded a” i oS ti ia fo) si Neds gineer, Millwright, or 
= i FES F Se\ ofl / as, Machinery 
th Merchant. 


Spur, Bevel, 
Care should be taken 


Worm Wheel 7: mr | “age | - es ae i, \ "4 al aN : to specity 
CASTINGS. (ar = : fh te - 3 y PR Jackson 
nen Ff a a We MN " j : & flo,’ 


vas ity oid cee eso 7 i ie » > ae Toye ey | eee ; 
weet pit : tle f Erk an ae a a } We I 
St1 aps ol Ropes en Roan : 4 thas vel ae 4 a. 5. aera ‘ Mt a h eee ' i : a t) ; ii U D hj D 
aoe. wc h, : tes as, See = so Phyo he rs i ewer yg ier, ie na : ~ z “af x a Tae 

spur or Bevel OG hy, EE iw eee te DAL CoN “dy eee ! , ry i} 


| 
aft ' 
Bag 4 is se i : ra 
GS road in oe : 
Mortice Wheels si Se pai 


oo : MES na ys ig x wr OE 
with NAchine se ee ‘ ne pecuiee oe ‘ y A —*. . — pag erty iter fae 
i Be aes «pelt ieee ll - Se gs beas'the 
aii ey ba TRADE MARK 


eut Cows 
ut Whoeele Rope ot Strap Tillis to 30 ft Sinica, bowed, tuned ad ae gore cd ty. Michinary; and erate: when required, 
MAKERS OF gancdbieO <aaya & PISTON PACKING RINGS, in Iron, Stoel, or Brass, dore than 94,000 of thee Piston are at work, 4380 


__Sepr. 5, 1884.) _ 


eee ce pe ioe ee 


—- ———- —— 
Eee nT - ee a Ben Aw SN 8 


‘i gists 
a i | 4 He oy i 


aH ee. 


PUNCHES 1 INCI! das 24 inches from cde 
cuTs ANGLF IRON 6 fh. 3, Any ) length cold 








ENGINEERIiNG 


ENGINEERS, CONTRACTORS, AND MAKERS OF 


Punching and Shearing Machines, 

Boiler and Girder Riveting Machines, 

Flange Riveting Machines, 

Angle and Tee Iron Straightening Machines, 

Rail Straightening Machines, 

Rivet-making Machines, Rivets, 

Rivet and Bolt Head Dressing Machines, 

Plate Mill Shearing Machines, 

Scrap and Bar and Puddled Bar Shearing Machines, 
Plate Edge Planing Machines, &c 


WROUGHT IRON ebisased one AND ROOFING. 


MANCHE STER. 


DE BERGUE & COVJII. ANY, umes, 


ee ee 





d in ‘et hous wae 


as cms ee ] he 
PATENT 1 FLANGE, RIVETING 





MACHINE, 











Make a Speciality of this work, turnimg out over 100 tons per week; also large quantities of Railway Chairs, 


BRIDGE FOUNDATION CYLINDERS. 


THE STOCKTON FORGE CO., 
STOCKTON-ON-TEES. 


#800) 





rr TO INDIAN RAILWAYS 
oy FOR FLANGE RAILS 


©. AND D-O 


PATENT TRANSVERSE CAST IRON PLATE SLEEPERS, 


For any Gauge and for anyform of Rail, without Wooden Keys or any perishable part. 
As In use on Guarantesd and State Rallways in India 
oO I8s LES THAN INDIGENOUS TIMBER 
Vide ‘Minutes of Proceodings of une Tuxtitution of Ciak Bayincers, inst, Vol LXVIE, p 37) 
bor PARLIOCUL AIS APEDY 10 


MESSRS. THOMSON & BROWNING, 
VICTORIA STREET, WESTMINSTER ABBEY, 8 W 
AGENTS TO THE PATENTEES. 








Nov , 


D.o. . IV. 
230, ents Abd, _ SUPPLIED TO INDIAN RAILWAYS. 
Gare ee I dr t- =p ~—— | 





sais “is 
C. MONCH S PATENTS AND LICENSES 


FOR ALL COUNTRIES, 


With the EXCLUSIVE RIGHIITS of APPLYING FLUID CAKBONEG ACID for the BNTINGUISTIING of TERE, 


AEFRE] TO HE SOTsw Uren 


THE INTERNATIONAL TECHNICAL OFFICE FOR CARBONIC ACID isch, 


BERLIN, W, Markgrafanstrasse, 84, BERLIN, W 


SLAG WOOL 1 
“m? SILIGATE GLOTH =~ 


Incombustible. 
Best Non-conductor Extant. 
Kasily Applied. 
Removable. _ 
Re-applicable. 









+> 5 
™. 


Seer PRICKS, ESTIMATES, AND FULL ane FREE 


ON APPLICATION T 


D, ANDERSON & SON, Ltd. 


PATENT FELT MANUFACTU ae 


EW 10, London Street, Fenchurch Street, LONDON , 118, 


Broomielaw, GLASGOW, and Lagan Felt Worls, 
BELFAST 
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THOM’S PATENT ECONOMICAL SLIDE VALVE. 


SAVES IN BTFAM THE CAPACITY OF THR PORTS AND CTEARANCL] PACH REVOLUTION 
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Bhai lake Pesiees hoe vee. tev tide 


en ns thive Oa lan Fo radtig Rood teak tetin atten da tiween the 
mbourer ak mi by the arrawe oe th ne a fo de the to asnari : yu 

sthieg coMpplesmeet ne crdy vy ft orrebei ab pa weve ud Tuyen a olty 

hidsamiae Seung shirt (lon, Loon Welsh & feo hos k i 

Ad pnmtiuges STEAM La Chlaon, Loss ai 0 NS ace (PRR Q woardree Fasaspdsegs 6 ofr 
WORKING IN STEAMERS UP TO 5,000 TONS SUMPTION GREATLY REDU UCD os 


For Particulars aud Indicator Draranis, with ai Sanat Patert Valve, agopaly 


liga 8, STOREY ‘SQUARE, BARROW IN.- -FURNESS 


Portable Railways. 


210 CUSTOMERS USE 


DEGAUVILLE'S PORTABLE RAILWAY 


Awarded 25 GOLD MEDALS, and ALL FIRST PRIZES, 14 for the 
last erght years. 


alles the Truk ete Nh appled ta a valve Desay preenetes 
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py Ite ee sd ele! Wt dns ee _ a ee 


nea 


vtee } fren ma oer 
ils ee ate Pt oat tthe 


ath Taka yt he rh 


J. SS" EX 








Railway ana Wagons for Sugar Plantations, Farms, Mines, Quatites, 
Contractors, frenworks, Brick and Cement Works, Docks, Harbours, 
Railway Extensions, Fortresses, Military Expeditions Narrow Gauqe 





Passenger Lines, and the like 


FOR PRICES AND PARTICULARS ADDRESS aad 


ROBT. von GLEHN & SONS, 7, Idol Lane, LONDON, E.C. 


FROMENTIN’S Pave" SELF-ACTING BOILER FEEDER 


With this Apparains Boers 
vever run short of watel, as a 
GONSTANT LEVEL 
Ih at all times atonatically 
nuuntamed, 





Is extromely simple in design 
aml easy to work, its action 
bung entirely Automatic, 





ues 


leagird 9 PlPfaud Gh Husati PR ah tf antes Sen ee Tr he er Fouheft i oJ 
THE ig IRONWORKS AND SHIPBUILDING prt pe Blackwall , 

GAS LIGHT AND COKE COMPANY 

CHAS CAMMELL & CO., Cyclops Works, Sheffe 1a. 


find many other wellknown ‘hrmes in ilits countrys funsak abrarned. 


Address -Mr JOHN HAYES, 27, Leadenhall Street, London. 
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MBIALUG PISTONS [ATLL oN sBrierley Hill Ironworks, wx. Dudley 


WIGZELL, ... PATENT 
POLLITT& @ STEEL sours ge ap a 


MELLOR'S jf COILS 








zs Marine & all kinds of Steam ‘haan ¥ Machinery, both j in ron & Steel. 


+ oat Wp Tyan ulebs to fe aabstn : ol Sa 


SNM AMUN" > SHAFTS UP TO 15 TONS WHIGHT. 


SemeS | LOCOMOTIVE AXLES and RAILWAY CARRIAGE BUFFER FORGIN Ub, 


eTECL COLL 
ADVANTAGES, ss ONDON OFFIOE : 118, QUEEN VIOTORIA STREET, E.O, 


Porfect Tightnoss, Enduring Durability and clasticity 


rowaneso,| KERR, STUART AND CO. 
sweney = Ge... 150. ae ea | ENGINEERS & CONTRACTORS, arn aatAesom a 


Are tho SOLE MARERS of the PATLNT STEEL 
J A&A TT El NX 


OODLS, whichean be had from 4 inches diameter ap 


to120 Inches diameter on tory short notice Makersot 
SUITABLE 


the Piston complotea for Lani or Marine Work, and 
] 
FOR MINES AND 
PLANTATIONS. 


WAGONS & LOCOMOTIVES 


Coils and Rongs, and Prices, can be had on appieation 
FOR ALL CLASSES OF WORK 


ACTON & BORMAN STEAM LAUNCHES AND STEAMERS 


form by our Patent Machinery 
London Office: 37, Walbrook, EO. 
_ t= . 
1, UNSURPASSABLE. BORO eee ERR & STU ARTS PA ENT" Specially Designed for Light Draught. 4505 
72, BHOH LANE, LONDON. | = = eer eens 


MACHINE TOOLS RANSOMEE” SIMS a JEFFERIES, LIMITED 


















ek 








Hawtrroans & Co, Fnginecrs, Loith h102 


EMERY AND 
EMERY CLOTH|! 


Manufactured) by 











Sunderland, and at 26, Hopetown Place, Glasgow 
Orwell Works IPSWICH; and 9, Gracechurch Streat, LONDON. 
A. EARNSHAW & G0 MELBOURNE INTERNATIONAL EXWIBITION, 1881: 


"| GOLD MEDAL for Portable Engines, GOLD MEDAL for Vertical Engines, GOLD MEDAL for Thrashtng Machines. 
Crown Works, Booth Town, meme ILLUSTRATED CATALOGUES FREE ON APPLICATION 


HALIFAX, YORKSHIRE. 


MAKERA OF BUPARIOR 


Slide and Screw-Cutting Lathes, 





PLANING, ALOTTING, DRILLING, PUNCHING AU \ /K\ mips (\ It re rey. ok 
hy] Ad a a - i A } .. a1) * i 
AMD SHEARING MACHINES, & 4701 1 i mi Y f i ieee. 
=a ‘ ap : I" ‘ nitcamme G 
- Se! iz i Lic aaliny fame! (ae mami, 
A CAR DD, J x es 4 ; Me, yr. : ca “ : A i ; BABII. ty NI 
= AF mS AY atlieg Bite hy 


Wo wish to call your attention to our 
newly discus ered 





PORN GRINDING MILLS. ST Onany ENGINES. WINDING MACHINERY. | ez 


‘Amorphous Phosphor Cake WHEN WRITING, KINDLY REFER TO THIS _ADVERTISEMENT. 


which ra the hest and cheapest method of 
making Phosphor Bronze without special H EN RY STAR K’ S PATENT ORI N | NG MAC H N 00. 
shill ot danger. 
ALWAYS GOOD ALIKE! 
ALWAYS ACTS ALIKE! 


And ww 50 por eent leas in cost for 
hike results 


Sold an 7 Ib Cakex, 6 6 por tp 
To be had only from the well known 
Foundry Requisite Makcir, 


JAMES EVANS & CO., 
GANTHORN, 4a 
MANCHESTER 


JAMES GOODWIN AND COMPANY, 


tronfounders, Fngineces, and BRrdgo Builders 
CONTRACTORS for RAILW AX PLANT viz Cost 
Tron Chairs, Siicpers, Tanks, Water Cranca, Aate 
Boxes, Screw Pilea for Bridges, Piers, and VW harfs, 
Blost Burnace Cuatings, Injot Moutds, and every 
doseription of Plant for Colliciies, fron Wonka &e 
Also all Kinda of Castuigs for Raginecra and Tool | ¢ 
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HESF New Labour Saving Machines are offered adapted to requirements of. Engineers’ Shops, and several Typos may be xeon at work Iu Shotfiuld The 
Makers Btanufacturers of Tron and Steel Hridpes sconantel Blocks are Stone or kimery, according to finmh required The free spaces hutuccn the Segment pormit of a ae speed and cusure 
Iron Roofing and pale and Gencral Structural excoptionally keen cutting power without gluving a1 dete toreion to the temper of hardened steel, Will surface grind Steul, Cast and Wrought Iron, 
Work (Bridg: Works at Motherw< il) 2247 | Bron, Stone Slate, &c Reoommended for ea Ss Valics, Pipe ends, coma i and all yenera!l aurfacing Grinds Discs on sldee and periphery, Machine 
Works, Ardrosaan, Johnetone, and Motherwell Knives tor Wood, Paper, Cardboant, Metals, and Tobacco Cutting Machines vcr Biades, Roller Bure, Finger Bars for Reapers, Reaper ons § «6. Coulter 
Bbhipping Porte Ardrossan, Glasgow, Grevneock, Leith ' Plates at an enormous economy over Milling, Planing, or Turning reaate | 
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ae ent: 


HANNA, DONALD & WILSON,]|.. 2st %as: 


for Wrought, Cust Iron, and Stone Bridges Eatimates and Dongns aupplied on application for Iron Buildings, ion Roofing, Garders, 
Wrought Iron Shear Legs and Cranes, Cast Iron Cylinders for Foundations of Bridges, Prera, Docks, Cranes, aud Screw Piles for Jetties 
















(HON sud ATHEL RATLA, of all sections, from 10 tbs to Of }he 
per yard—new perfact, now ali Bante datactive, or senond hand j 
mith Fish plates Holla, and Nuts sige Bplkes, and Points 
abd Cromilge to imate, when reqad 
Steel and Lrou Wire Ropes Loouniative Fe hiiaaack , ao 
ars Plates, Alieels, &o Bteel of all lois, rig’ Iron of all 


181 
Delivers! at al] Raliway Atations aod lorta tu Qraat Britain 


Deals, Battens, Spruce, Flooring, 


and other TIMBER ae following LOW PRICES 
San by din Yillow Dewla at 24d per ft run, 2h by 
Tino atijd per ft Jin by é@in at qd , tin by llin 
Sprnce nf fa Tin Yellow Flooring af 7a Od per 
square, gin atts Jin Matchbourdxat @y Gd Siating 
Bittens Plusterer Cathe, wid all other sizes in Stock 
Speenflcdttios acihoon appliaahow ta 








ALBERT BRIDGE, QUARGOW ERECTFD IN) 1871 


BUILDERS OF OAISSONS FOR DRY AND WET DOCK ENTRANOES 





GEO BRUCE, 1II,LeadenhalfSt , London. 
MAKERS OF PUMPING MACHINERY PATENT EXHAUSTERS FOR GASWORKS aa a a 
— ABERCORN AND ABBEY WORKS, PAISLEY, N.B. is ea priMaran WiREROPEWORKE 
LIMITED 
 RUSHWORTH & U0. E N G | N FE - R S Huan Ovvioa—18, GOREE PIAZZAB, LIVERPOOL 
a | Work#—WARRINGTON 


CONTRACTORS TO THE ADMIRALTY 


Manufacture from the very heat selcoted Charcoal and 
Stee! Wire 


All kinds of Round and Flat Wire Ropes 


for Collerlea, Mines, Raflways, Onides, Capetans 
Stoam feel Ships’ Rigging, Signal, Saas and 
Pteture Cords, Fenoing Strands, Ligelatansrye Condus 
tora, and all artit Ica Connected with the Trade bb 


goes ND) os 
(Late Foremen with Mossra Francia Burry & Sons,) oa 
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Machine Tool Makers, 


Plate Bending Rolls, 


SOWERBY BRIDGE, 


WORE SHike =i. 





Special Angle and T Iron) THE RAILWAY SLEEPER 
a Bending Machines, 
& Mac SUPPLY COMPANY, 
SPECIAL MULTIPLE ra ; 
ee | ee i PUNCHING & SHEARING | CTeOSOtINE Works & Saw Mills, 
"> iiainie anna er ses ae MAGHINES HENDON DOCK, SUNDERLAND, 
7 i i eee KOR GAS TOLDPR AND 


ALENANDER YL DOCK, GRIMSBY , 


ANT 


VICTORIA DOCK, HULL 


For prieca apply to the Paead Office, 17, Graccchure h 


TANK MARES 
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= ee ee 









y A M M F R S btrect, London Als 
=. A”. Sco I's 
ease _ Geared & Steam Riveting PATENL 
Machines, &c AIR COMPRESSOR 
= POR ALL BT oe 4 
—— MAKERS OF —-— PL TE ED : ™ 
IMPROVED LATHES, PLANING, SLOTTINC, SHAPING, DRILLING, e AUHINER 


SCREWING, PUNCHING AND SHEARING MACHINES, 


For Bodlor Makers and Ship 
Puorkdors nbd 


Lette 


SELECTED FOR USE AT THE 


New Dock Works, TILBURY 


Where 6Q are now im 


coustant work 


SPECIALITIES : 
CRANES, 


TRAVELLERS, 
WINDING ENGINES, 
HOISTS, 
WINCHES, 


—-PUMPS,— 
Minti BNGINES 


FIPrKD WITH 


COLLMANN'S PATENT VALVE GEAR. 


Cheapest and Most Efficient Crane in the Market, N | SE 


ALL OUR CRANES HAVE TWO CYLINDERS AND 
LiInK REVERSING MOTION. 


























SEND FOR ITLUSTRATED HANDBOOK 6114 
Ml ru as - - . TELFPUOAF No 634] 


J. JESSOP & SON," ae x 


LEICESTER. LONDON ‘OFFICE: “L13, Gucen Arenal EC, |SF°RC= scorr & SON, ENGINEERS, 


44, ONIUSTIAN STREET, LONDON, E5216 
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JOHN CORE] BROCE = BATHOS 


a mormeuo, om NV SLOM OL Dredging and Excavating 


i) ‘| SCOTLAND. ' 


sedi oni 9, VICTORIA CHAMBERS, WESTMINSTER, S.W. 


i= <: Me Botlers, Tools, 
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: B . 2 ‘ Hammers, EXCAVATORS 

rs Games 
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: Z a _ London Docks, 
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ies Harwich, # 
anna SRP rr, fl ri oe adbsocddanbs ok a = * ; ci 
Be okssyhels tat a sna sath palette dhe» ieee evan no hemban a Z ! 
Manufacturer of High Claas Cork ” rl 
STEAM ENCINES, for Mille, Windiny, and Puripiny j > 1 | 
STEAM HAMMERS, Hand and Self Acting Gear Hi 1 
STEAM WINCHES, New bnproved ek ai 4 
STEAM PUMPS, Compact Deayrn 4007 France, ar 
\ ‘| I y ( ; 
ee ons cae es 
% | \ i} 
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THF STAFFORDSHIRE St Petersbur Hor ty y 
T . ; j | 
W heel and Axle Company, a 2 Hot ot 
LIMITE D, . hot i 4 
Manuta turers of MANA) LI. WOOD WHEELS, 14 a. at ay 
RAILWAY CAHIMAGK and WAGON WHBKLS and Benares oe bos r ue 
ASLES of every dexcription } ae ooh y y 
HAMMERED USES AND OTILER FORGINGS _ a: a Loy 
KPRING HILL, BERMINGILAM 40 ae ee gat , iit 
P Se <B wil ”, ae f-' ty | 
ard, iT a oe a 
I pshe Burham Buick, Juime, and Mad : 
- CEMENT COMPANY, LIMITED d agascar ; 
NICHULAS LANE, LOMBARD STREET, BO 
LONDON Drpots 
4741 


BURIUAM WHARF, KRELVEDERE ROAD ; 

LAMBETH, Sh, VICTORIA WHARF, AND DRAW Poti 
DOCK, NINE HLMA, 8 W 

QALT BDRICKS Carnte Tilos and Tuber, Ms rate 

(himney Vota, than? ipem, & Orey Stone adway 


These Excavators have been largely used for amkmg 
Wells or Cylinders for Bridge Piers, Quay Walls, &c , 


Lame, fresh from the Company's Kina, delitercd: in wg a 

hare londs tlonsgalite ar by the van lond, & . from Calcutta : ‘| a tae | k ) f 1 q q i 

the Company's Depot Plaster of Paria, PORTLAND, J fie 7 wvine worked satisfactorily min mud, san ravel, 6 r] 
NIKETY, and ROMAN CEMENTS, ax manufactured .s alt : b y , G » Shingle, 
at the Company 4, Worka, Burhan, on tho banks of "a clay, d¢ Cost of excavating by this system is far cheaper 


the River Modway, and nt Muraton, near Sibling a 
hourne, Kent p D \ 
Bricka, Tilos, &e | of any dasign made to order In d Ore. than hy ae ioe ‘bome tO at ea esent 1 Use 


GREAT OULAND CLINE IYDRAULIC LIME 
Thin Limé 1s ee tl) hvdraulle, of great strength 


and tenacity, ft sete roadily under water, and ber ome. 
vary hard (na short tea 
PARR AND STRONG S PATENT COMBINATION 
(Sec Bielder, May Jdth, 186s) 
Tho Burhatu Urick, Line, and Coiment Company, 
sh heen appe ‘ated Holo Lane oe are pre (A Me INSON’ S PATENT s) 
arcd to Supply Tubos for the Cellular Walla, de % d { 
? Prices and parti ulard foosardoed on applic ation G R E AT E C 0 N 0 M Y ! se OF MOTION 
PETHIRS PATENT DIAPER BRICKS, reo = 
manufactucedonty by the Hurham Beek, Lime and 
Comcut Goinpany | 
A wreat varinds of desis are peer cae for diaperad 
aurfaces, ating courses, clroulae colin, window 
hands, Ao, to be seon at their London Depat b2u A working stroke 


every revolution 
without the compli- 
cation of 2 Cylinders 
or a separate Pump. 





All sizes above 3-HP. 
can be COMPOUNDED, 
giving great inerease 
of power without 
extra consumption of 
gas, and making 
engine double-acting 


ae _ Special 3 - Cylind 
be mF it vl i ee ” NS | eS PTrype for large " 


if uh i powers. 
‘Wl Combined Engine 
| 

ease = Soir - -S 


M ‘NEIL'S Also Makers of PATENT VERTICAL NON- GUMPRESSION ENGINES “tom 1-Man to 3-HP 


No Foundations 
required. 


mr i 
Yi t i 
All sizes can be made ue 


self-starting. 
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AND OF 
PATENT MANHOLE & SLUDGE DOORS ATEINSON'’S PATHNT FHED-WATHR HEATER. 
ARE LIGHT, STRONG, AND CHI AP JOHN HABTIE & CO, GREENOCK, Sole Makers of these Heaters for SCOTLAND 


MANLFACTURED 4T 


Kunning Park Iron Works, GLasaoW.| BRITISH GAS ENGINE & ENGINEERING CO., LTD, 
, QUEEN VIOTORIA STREET, LONDON, E.O. si 








Pree Liste on applreatwn 6031 


Sept. 5, 1884.] — ENGINEERING 
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HAYWARD TYLER & CO. WA ROWLANDSON, 


84 & 85, WHITECROSS STREET, LONDON, 132, Boundary St., 


LIVER Poo 
BEA FE EES OF —— MAKER OF —— — 


a ; ae EN GTS OIL MILL MACHINERY 


ey oa Pressure, 3 to 10 On ¢ 
4 oc Ditto, Connerane n the old system, or the 


(for Chomieal Works, &e , where low ANGLO- AMERICAN, 
PUHNUIG BLE IX UAT) | 
The TUBE GiRDER ENGINES, High} VEL BOLLING PLANT, 
Pressure, 6 to GO HP ; 
Ditto, Condensing Machine Moulded Wheels, 


The STANDARD HORIZONTAL 
ENGINES, High Press ,6 to 60 HP PULLEYS, SHAFTING, 





a? i. ae — = a ms oe . : Senin aS es nee ee Ditto, Condensing ELEVATOR S; 
es eres : 4040 ENDLESS BAND CONVEYERS, 
COMPOUND CONDENSING I ENQINES, 30 to 300 HP., with Rider & Patent Automatic Expansion, controlled only by the Governor | ayy ani KINDS oF MLLWIIGNT AND ENGI 


NEERS WORK Ay 


MAIN DRIVING BELTS. BLAIR’S IMPROVED MARINE 


ENGINE selec 





SBAMPBON & 920.8 PATENT, 
Made from the Best engiee Leather, any Width, Length, or Strength, without cross joints. 


Steamers. 


Price, up to 600 HP., £16 108, 
© Haz bea suptted to numbers of Screw 





SENSITIVE & RELIABLE. 


Por further paride wie nly to 


GEORGE BLAIR, 38, Queen Bt. Glasgow. 


eT] a[qnog pure ayFurg jo sieMpVUUUL osyy 


COAL PRODUCTS 





JAMESON’S COKING PROCESS 


Applicable to any ordinary coke oven 
and all deseriptions of coal. 


Over 800 ovenw are already at work or arranged for 
by ownern of over 10,000 ovina 

At a notional Cost this proces# gaves the volatile 
product# of coal and rich liunming yas, and givow 
incruused yield af coke of improsid quality 


FOH PARTIONLABM APPIY TU 4822 


JAMESON’S PATENT COKING CO., Ltd., 


PRICES AND AGL INFORMATION ON ABPETCATION To ST NICHOLAS CHAMBI RS, NEWCASTLF on TYNE 


SAMPSON & 60, iB Haworth's Buildings, Gross Street, MANCHESTER, 


MANUFACTORY STROUD, GLOUCESTERSHIRE. oo | oe & W. HORTON, 


THE FALCON ENGINE & CAR WORKS, LIMITED, "thai!" 


4), COLEMAN STREET, L©@WDOM, ann LOUGHBROROU GE. Near BIRMINGHAM. 


“JUALOVINNWN 40 JONTTIIONG HOATOICUWMY STVOIW 37Z1dd ININ 
‘BB9LIOId Ut IO YI07G Ul STIPLA [Te jo 


The Largest Belt inthe World. Width, 75 inches, length, 153 feet 
transmitting 600 L HP.—Vide Enpaerrina, Feb 24th, 1882. 


6 inches, of double thickness, without cross 1oints from end to end, 
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Tanks Puritara Con 
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BUILDERS OF Manufacturers ir Statiumary Poitalle xu 


TANK TRAMWAY : e en ime at 
Locomotive f Yt HRM AT IL a Ts J ei) ENGINES 


BUILDERS OF 






und Tanks Multin, Jos (ruc tbiea, 
Halt Venw Arch oan mange Moller, 
and «wyery desaription o Ueneral Treo 


ae 4024 


Drawings, Specifications, and 
kstimates Supplled 








CONTRACTORS, SRNR SE 2: 2.10. he “3 a Ee ee “ia Sear: ee ee. Se W EF STANL EY | 
, Saal . - Eanes Me no : 
: ; MATHEMATICAL INSTRUMENT 
eee —-—- MANUFACTURER 


To EI M's Government, Gounoill of India, Sclance and 
Art Dopartment, Admiralty, &a 


Colherien, iene Son aa 1 NARROW. GAUGE LOCOMOTIVES fot Tight Laitways ~ LOCOMOTIVES, sind from 4in tolGin | Mathematical, Dray lng, and Surveying Instrumente 





teeta jas, linc “e: 
. 


cyhnders, on Four o Six W heelg, all coupled ot speually adapted for goimg round rhaip curves o1 unending steep pracanty of every description, of the bighvst quality and finish, 
ENGINES of various aie ine in stock a: in progress TRAMWAY ENGINES of every size af the moat mou trate prices 4832 
TRAMWAY CARS and CARRIAGES. Open and Closed WAGONS, &c. 6207 Price Liat post free Fugine Divider to the Trade 


SPHCIFICATIONS, PHOTOGRAPHS, AND PRICES ON APPLICATION. ! Address GREAT TUBNSTILE, HOLBORN, LONDOY,W.O, 


ENGINEERING. (SEPT. 5, 1884. 








THOMAS PERRY & SON, “724*""" BILSTON, ENGLAND, 


MAKERS OF 


_CHILLED & GRAIN ROLLS. 


Up to largest sizox, turned for rolling all kinde of metal, 





PERRY'S PATENT MACHINE-MADE WHEELS, by which perfect 


accuracy 1s sured, 


STEAM, BLOWING, & WINDING ENGINES, with patent adjustable 


spring pistons, 


PUNCHING & SHEARING MACHINES, and all kinds of ROLLING MILL 
MACHINERY. Castings of every desenption Flom Mull 
and other Rolls Ground and Polished — 








SMITH, PARFREY & HITCHINGS 


PIMLIOO WHEEL WORKS, #11 
SUCKINGHAM PALACE ROAD, LONDON. 


— 
= 
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co oc 
w 3B 5 
HEELS, (a5 : B uz 
Mado by Machinery, all sizes, for F = 
Carriages, Carts, Vans, Wagons, Op “ Pat ia aes fener © janes 
Caha, Ommibuses, &c & ry : . ‘ne * caANeRNN EO eet eens wh) a 
> od alee ereerteescerts tse cSt y : ae rari ssLuvil ig us ear an 
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WHEELS. BO: a 3= 
Large Stock alwnyaon hand = Tyro- be m= < “= 
ing Repurs, and Special Orders | @ 4 OO “ 
executed at the shortest notice fF: A ; 7 rd ca 
AXLES AND SPRINGS SUPPLIED. |°2 3 = ee 

ane | en o rat 

FRICES ON APPLICATION, = E iS eoetan < 
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RICHARD'S PATENT 


STEAM ENGINE INDICATOR. 


Solo Mauufacturera in Scotland 


HANIAN & BUCHANAN, 
| 75, ROBERTSON STREET, 


THE PATENT SOLIDIFIED OIL 


For Lubricating Ordinary and Steam-heated Journals, Engine and Steam-Hammer Slides, &c. 
And for use wherever Tallow or Suet is applicable as a Lubricant. 


THE CHIEF FEATURES OF THIS LUBRICANT ARE— 


GLASGOW, 
ALSO MAKERS OF 
Hourdon's Patent Pressure 
facuum and == Con pound 
2 Gauges, Engine Countors, 
Hngine Een outs Redu 


1 ITS HIGH MEI TING POINT—212' Fah 2 THOUGH SOLID IT IS SOFT 8 ITIS PERFECTLY NEUTRAL 4 IT LASTS FOUR TIMES AS LONG AS TALLOW, 
SAMPLES, PRICES, AND COPIES OF TESTIMONIALS ON APPLICATION. 


MANUFACTURERS: 


A. B. FLEMING AND COMPANY, LIMITED, 














a ee Pe rates CAROLINWME PARE, BDINBURGHE. 
momolors, Los er Clocks ke LONDON: 15, WHITEFRIARS ST., FLEET ST., £.C.; CITY OFFICE: 188, PALMERSTON BUILDINGS, BISHOPSGATE ST., E.C. 
Pee BIRMINGHAM: 66, GEORGE STREET, PARADE. sw 
For Price, &e , apply EAGLE 
SMEDLEY IRONWORKS, 
BROTHERS, BELPER. 
(CORNISH, LANCASHIRE, AND VERTICA 
PORTABLE ENGINES. rated Wk aie ta of vour Portable Fngincs and 7 fe a Mode Mes li 7 tes VERTICAL Combined Engines 
MORTAR MILLS. | work for the fast twenty We ee nie pay erent piseauee seals oe they base pa muy 48 a and Boilers. 5109 
eee tery SADLY BO en SUM mn age TC ESI "& We BOWDEN (Builders) HORIZONTAL ENGINES. 





___“SPECIAL OLAY MILLS” 


WALTER MACFARLANE & CO., 


SARACEN FOUNDRY, POSSILPARK, GLASGOW, 
ARCHITECTURAL, SANITARY AND GENERAL IRONFOUNDERS. 


CONSERVATORIES, FLORAL HALLS, WINTER GARDENS, PLATFORM ROOFING, VERANDAHS, COVERED WAYS, COLONNADES, 
BAND STANDS, MARKETS, CLOCK TOWERS, BUTLDING AND SHOP FRONTS, ARCADES, dc 


COLUMNS, BRACKETS, SPANDRIL ARCIIES, LAMPS, WINDOWS, BALCONIES, STAIRS, GATES, RATLINGS, TOMB RAILS, 
TERMINALS, RIDGINGS, PIPES AND GUTTERS FOR BUILDING PURPOSES, Ke 


FOUNTAINS, CATTLE TROUGHS, PLUMBERS CASTINGS, SCHOOL FITTINGS, PARK AND GARDEN SEATS, 
BATHS, LAVATORIES, URINALS, TROUGH WATER ‘CLOSETS, DUST BINS, &e 


Plain and Ornamental Castings and Structures of every description. 


TWO FIRST CLASS GOLD MEDALS, CALCUTTA EXHIBITION, 1884. 


— Mewrs SMEPLEKY Bor 








PUBLT > DRINKING 


CONTRACTORS BY APPOINTMENT TO HER MAJESTY’S WAR DEPARTMENT. 





ILLUSTRATED CATALOGUE, PRICE LIST AND ESTIMATES ON APPLICATION. 5230 


__ SEPT. 5, 1884.] 
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WATER METERS. 


H. FROST'S PATENT. 
POSITIVE! RELIABLE! DURABLE! 


Many Thousands in use both at Home and Abroad. 


er 


THE MANCHESTER WATER METER C0., Ltd. 


TIPPING STREET, ARDWICK, MANOHESTER. 


ESTABLISHED 1860 4153 
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DIVING APPARATUS. 


BARNETT & FOSTER, 
“NIAGARA WORKS,” 


hy, . ij . ) 
Q, BEAGLE Wirarre Roan, 
LONDON, N., 

Haye im constant readiness a xtal of competent 
DIN IS, aula lage stock of Apparatus, which 
chables them to undertake on the shortest 

yi notice sub matipe operations of all kamcds, 1 
7 . \ quoing skilled and experienced men, atc tt 
N as repaliing submerged Pups, Doe hitter, 


Locks AL 

\ several mort vant uurboant impr ementr hav¢ 
“been made my connection with Diving and 
| Muang Operations AVLo 





BIIMEtEnt ed « sadandergzece a forwarded Free, 


RON ROOFS @ FRE PROOF BUILDINGS. 


TANKS & CISTERNS. 


ore oe 
aS NRSTACTORS top SB 
«(FON ROOFS BUILDINGS) 
oS BRIDGES ae 
Be OWN IRON WS, 40 
VERHAN®.- 


Galvanized and Painted 
Corrugated Sheets. 
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ait Dates ath Seite oe 
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IRON ROOFS, IRON BUILDINGS, 


EIN GIN EI SHEHDS, STOR TS. 
Constructional Iron Work and Siniths’ Siniths’ Work of every description. 5027 


DAVIES BROS. & Co., Crown Ir Ironworks, Wolverhampton. 








MURRAY'S PATENT BRIOKMAKING MACHINERY. 


Sole Manufacturers, THOMAS MIDDLETON & Co., Engineers, 


LOMAN STREET, SOUTHWARK, LONDON, S.E. 
" Patent Plunger 








Patent Brick Press, for 
Steam Driven Bricks or Tiles 
cks 
Cutting Tables 
Patent Brick 
Patent -: Shapin 
Lubricating - ae ae 


t_.. Apparatus, for all 
kinds of Fancy 


Bricks, 


Solid Die, for 7 nyt 
all sorts of Clay. & 


iiiit \ 
a on pitas ues 





IMPROVED ROLLER BRICK MACHINE, 12,000 to 40,000 Bncks 
Clamp and Kiln Burnt "Bneka. 
Manufacturers of ail kinda i ‘Clay Crushing Rolls, Mixing Mills, Steam Engines & Hydrauil: Machinery 


ee 


ENGINEERING. 
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S. OWENS AND CO., 


WHITEFRIARS STREET, LONDON, EC. 


HYDRAUWLIC HNGINEERS 


SOLE MANULACTLRE HS OF 


MANN & OWENS’ PATENT GAS VALVES 


Supphed to upwarids at 


150 Gas Companies, 
THE Most RELIABLE VALVE MANUFACTURED 


Si7e8 from 2-1n to 48 in 
All Valves are carcfully tested before leaving tho Worka 
MAN] care OF 
| Improved Gas-Eixhausters, 
et Steam Engines, Boilers, 
-- BLAKE’S PATENT STEAM PUMPS 


Full Woes hatch aot 
Piniga tran Valve 





Por Par, Water, and Amimonimacal Liquor 
PILLAR VALVES, SELIF-ACTING BS EO OLLASS 
VALVES, OUTSIDE RACK-AND PINION- 
VALN BS, HYDRAULIC MAIN VALVES, DESC. ALA Jes 


every deseription of Pumping Apparatus, Hydraulic Lifts, &ec., suitable for 
use In Guas-Works, made to order. 


PRICK LISTS AND PUL PARTICULARS PEIRNISHD OO ON APPLICATION 


# CROWN 
PHOSPHOR-TIN. 


BY USING OUR PHOSPHOR-TIN, 
Phosphor-Bronze can be made Superior to 


any now in the Market, 
AT 80 PER CENT. LESS COST. 


Three ewt. of our tin will produce one ton of Phosphor-Bronze, 
thereby effecting a considerable saving im carriage, and cnabling 


Manufacturers to use the same stock of Copper for all purposes 
(Sec our Crrcidar ) 


BILLINGTON & NEWTON, 
LONGPORT, STAFFORDSHIRE. 

Agents —London HAUGITTON & OO, 110, Cannon Street, EO. 

North of Kurope A SINGTON & OO, St Peter’s Square, Man: heater 


JOHN RAMSBOTTOM'S 





Sacw and Cam Caw 
ulve 


OGL 














61 





PATENT = ENGINES & STEAM PUMPS 












; (sn | Are for ere Pratpaayy as 
.-)| HOISTING USES, UNSURPASSED 
Or Driving all kinds of ithe for 
an, Mac tineb ly SIMPLICITY, 
A owns’ Water Pressure | PRICE, 
Where sufficient Or for Gecterul Pieroni y 
/ DDHRLSS— 49s 
SAYNOR ROAD, LEEDS. 
Por Prices, ae glee the Water Prossurc, and the 2 —— th 
power required 











BIieaGH PFREISSUNRE BIARINE BOILEHS. 


Best and Cheapest Means of Preventing Unequal Expansion. 


“WEIR’S” PATENT HYDROKINETER. 


OVER 4,000 IN USE 


G. & J. WEIR, 


49, JAMAICA SIREET, 
GLASGOW. 


MENZIES & BLAGBURN, hinge Starner, 
Nawcastue on TYNE We REID & OO, 1b, 
New Lonvon streaet, Lonpon, EC A & 1 
KROWN, WATRRLOO. Roan, LivnRroon. R 
HUGHES & CO FuLTON STRa8T, DITTO 
W A VON ESBEN, ENGINSBR, Hawaune, 
AGENT FOR ROAKDINAVIA & Guamaky 6281 





eke KIRKSTALL FORGE CO, near Leeds. 4636 














ee 


BOWLING IRON oF Pe °y , 
it BRADFORD YORK® |f 






CASTINGS 





Noiidiosaqd AYSAZ Jo 


STEEL 





MACHINE-MOULDED WHEELS, 


— ALSO 


SHAFTING PULLEYS, PLUMMER BLOCKS, 
WROUGHT IRON COLLARS, &c 





ELIZA TINSLEY, Engineer and lronfounder, 


GREAT BRIDGE, STAFFORDSHIRE, __ 


4717 


ee ee 


The Cheapest CONTINUOUS CURRENT DYNAMOS in the Market 


BE SEEN WORKING AT HEALTH EXHIBITION. 


meee £10 (No 05) 
£30 (No 2) 
£37 (No 3) 


GERARD & CO., Limited, 82, Hatton Garden, E.C. 


AGE NWS WANTED. A035 


6 oe of = ae 
a0 
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PATENT PORTABLE WEICHING APPARATUS, 


FOR WHIGHING 


rn te ey ee 






HEADED RAILS 


Locomotives, Tenders, Carriages, @z _ 
ON FLAT BOTTOMED AND DOUBLE See 


pra) os! 


Sole 


uit’, The Sachsische Maschinenfabrik x, Chemnitz, Germany. 


Sole Agents and Licenceos (to whom appl for prices and further Tgieaation 


JAMES ScoTT & SON 


Engineers & Exporters of all kinds of Machinory, 10, Tih Lane, Oross Street. Manchester Wor 


ENGINEERING, 




















aa 
“STANDARD” STEAM BOILING NOZZLE ff 


HEATING OR BOILING BY STEAM. 


The objectionable noise when boiling by steam is entirely done 

away with, and the liquor Heated & 

or Boiled QUICKLY, CONOM1- 
CALLY, and SILENTLY 


bo? 1 We 2 8B 4 in pipe 
80/- 60/+ 65/- 100/- 130/+ 175/- 260/- 


NUMEHOUS TENTIMONIALS 


PICKING, HOPKINS C0, 


___BOW, LONDON, E. 
-—— MAKER OF — 


SUGAR, RICE avo FLOUR MILLS, 






499] 








ane 


STEAM . Boilers, 
ENGINES, wih " LIWOLHBUNE 
GINES, 6A ae 


JAMES LAN Sha 


oor in _KIRKC 
Rast = Road Engineering Works C0., Limited, 6 


MILLWALL, LONDON, E. 
*S& HYDRAULIC ENGINEERS, 
’ BOLE MANUFACTURERS OF 


Parkes’s Patent 
Portable Hydraulic 
Oranes, Lifts, and 
Hoists. 


i i Us F. E. Duckham's 
ccm Latent Suspended 



















SPECIALITY 


LATHES. 


SMITH & WILSHAW, 
HALIFAX, ENGLAND 
Makers of all kinds of 
Improved Self-Acting, Sliding, 
and Screw Cutting Lathes, 


For Foot. or Px Power b 2 


' ‘ ‘. 
reer 


he 
BA reg ROMINA RELNRRATION  f 
Jaks 





tate oe 2 Oy 
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“CARR'S DISINTEGRATOR, 7 


AWARDED BRONZE MEDAL, PARIS. UNIVERSAL, EXHIBITION, 1878. 
CARR’S PATENT DISINTEGRATOR. 


This Machine effectually 
pulverizes by the com- 
bined influences of percus- 
sion and of centrifugal 
force, Iron, Zinc, and other 
Ores, Asphaltc, Artificial 
Manures, Dh osphates, Fire 
Clay, and many other 
substances, It 1s also 
largely in use for the 
pulverization of Coal for 
the manufacture of Coke, 
Me. Patent Fuel, &e ; and is 

eames Vory effective for mixing 

Sugar, 


wee 


a 


ee te 





Theac Machines are capable of reducmg toahne granular powder from 50 to 200 
tous por day (according to 170) of any unfibrous material Machines made to order 
from 18 inches diamoter, to sunt special requirements of purchasers, these small 
maclunes being specially adapted to the requirements of Chemical Manufacturers for 
Mixing and ae UITposes 

No Ayonta Maskaies will in futuro bear the Rogistered Trade Mark (‘‘ Carr's 
Disintegrator’ yn m throe places——viz_ on Bedplate, and on outside Face of each Cage 
A Descriptive Pamphlet will be sent free on application to the Managing meets 

of the Estate of the late Patentee, 


PHILIP TRIGGS, Albion Chambers, BRISTOL. 


Sept. Se 1884. | ENGINEERING. 


Electric Valve Closing Apparat pony TH&CO., 


FOR STEAM ENGINES. MAKERS OF ALSO SELF-ACTINC 


LATHES STEAM HAMMERS. 


wane §«=6Contractors to tho British and 




































THIS PLANING, SLOTTING, Foreign Governments 1,15 
Medals ls narde ly APPARATUS) SHAPING BORING DRILLING, or  s 
INDUSTRIAL LaRcELy | SNe mcs SRI Cees 1 
EXHIBITION, USED Punching & Shearing, 


BRADFORD, 1882. 


ee ae 


PLATE BENDING, 


i STATIONARY | PLATE PLANING, 
INTERNATIONAL , i) _ ENCINES ANGLE-IRON BENDING, 


. And all Classes of Shipbuilders’ 
; ! f M 





i 7 WITH THEE and Boule: makers’ lools 
EXHIBITION, [ame MUM GREATEST a 
LONDON, 1883. a : SUCCESS. ae 


i ag s ats . oa: 
ets et mm et r, eS <a 
; , a Mit ie 


DUNCAN BROS., 


32, QUEEN VICTORIA ST., LONDON, E.C. 
79, COMMERCIAL STREET, DUNDEE. 


Ce ee 


TELEGRAPUIO ADDRESS —"D t UCINE, LONDON” 


; Monthly List of New Machinery in Stock, POST FREE 410 


HANSONS SPECIALITIES 


Steam Pumps, Sicaay Enwine Baek: Steam Winches, 

Steam Dryers, Steam Traps, Steam Reducing 

Valves, Steam Purifying Apparatus for Boilers, 
Water Engines and Hoists tor Warehouses. 


WILnDLTAW BAANSON, 
QUEBEC WorkKS, BRADFORD. 


LONDON OF FICH: 37, WALBROOXK. b270 
(See Illuatrated Advertisement ee Lith, page ff} 


aaj... WESTINGHOUSE £ AIR PUMPS 


Mine be 


|CARRICK & - WARDALE, 


Redheugh Engine Works, GATESHEAD. 


IMPROVED SINGLE & DOUBLE 
ACTING STEAM FERED, BILGE 
cae and BALLAST PUMPS, 

: i ‘ # ATR COMPRESSORS, HYDRAU- 
<i LIC PUMPS & PRESSES. 


The Steam Pumps as illustrated are, as nearly 
n\ 8 possible, mcapable of bring chokedy as « with 
ee) hard subatances, and in working 1t has becn found 

i | that shasinys, waste, corn, small 
coals, &c, pass vasily through, 
which renders them enunently 
suitable for ballast pumps fur 
ships. 

They are largely used on 
Chemmeal Worka, Breweres, de , 
where ordinary hfting valve 
pumps na readily choked, and 
by Railway Compames for 
supplying water at watering 
atations, 





. 
1 nae py 












































f =—_——sUpwards of 12,000 Ia use In all parts of the World. 
i CHEAP! SIMPLE! DURABLE! EFFECTIVE! 


Occupy very little room, and work equally well for 


AIR, VACUUM, OR Picts 


Two sizes for Air and Vacuum — opt in a eee mes ha 
as, With 2 KLycn prenure Of Ries pre a o any required deubity 


—_—— eee 


“PEAR NM axers oF every 
R | i | DESCRIPTION OF 
pe A CHEMICAL WORKS 
| ) Ne ) MACHINERY AND 
te BN CASTINGS, HYDRAULIC 
Sees MACHINERY, &c. “ 





ALL PARTS ARE WORKED os STANDARD GAUGES. 


WATER PUMPS, working on the same system, 
are made to order 


Prices on appiwatwn to 


@* THE WESTINGHOUSE BRAKE COMPANY, 
Canal Road, York Road, Ting's Cross, Cation: N. 
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THE STEEL COMPY. OF SCOTLAND, |““““"""*"""™""— 


pm we a be ebiote 


(SIEMENS PROCESS). 
150, HOPE STREET, GLASGOW. 


Sr Pe 
tt ee 


Clyde Tube Works, 
GLASGOW 


AND 


COATBRIDGE. 


wees GE oe 




















Address 
41, OSWALD ST., 
GLASGOW. 
MANUF AOTURNRAKRS OF 




















Steel Rails, Plates, Angles, Beams, Bars, Hoops, | B 0] LER 
Forgings, Steel Castings, Blooms, &. ™ | ITUBES 
i 4 W. BEHARDMORHE, ae eel we SALAMA or won a sree 
PARKHEAD IRON and STEEL FORGE and ROLLING MILLS, GLASGOW, ieee Soe | TB il ahaa 
CONTRACTORS TO <THE ADMIRALTY AND FOREICN AND COLONIAL COVERNMENTS. ee “= nny il WROUGHT IRON TUBES 1% 
STEEL PLATES, SHEETS AN D BARS ANDREW & JAMES STEWART. Limited AN | FOR B10 
ee, oe Pa A ea,’ eg: Se eS ~ WROUGHT IRON TUBES OF ALL KINDS. ‘as, Steam, Water, dc, & | 





FOR SHIPS, BOTLERS BRIDGIES, &c 


ion oS Ci Ce THE WELDLESS STEEL TUBE COMPY, 


ICKNIELD PORT ROAD, BIRMINGHAM, 


Ricol Mteol Kivel Kteel 
FOR COMBUSTION OHAMUES MANUFACTURERS OF 
Boller End & Furnace Plates, Flanged & Welded. Special Stee! for Anti-Collapse Rings & Weldod Tubes. BOILER TURE 
IRON AND STEEL FORCINGS OF ANY aaa Ns FOR MARINE panes ND OTHER PURPOSES TEEPE SAE ORE 
IRON AND SPE As oa Bl IES OF NP i a >MANERFACTURE i aoa gaa nes 
AGE NDS -levenioo TAYLOR & HON i 

Lontion, 11, Ques Vietorla St , ,y COW od MARI IN Mie Heapte ‘vin “i No 11 Wilh rte WE 4716 
Now natle on "Tt Wan WELLNESS | Autw Capt KYA 
Helfaat, 67, lienidicatt Street 1 tl Bt TLR eobbnRaiie WillttuskadeNo 0 Poxt sande it had&lo 











FORSYTH, MILLER, AND CO.) comets cost 
BROAD STREET, MILE END, GLASGOW. ; . 


HYOMAULIC TURE WITH HEXAGON GOCKET BCREWED WITH RICHT& LEFT HAND THREADS 
aman peice AR ete yao rc meebo what oeree= aetna dig ae 
IMELR OvIED (5° essetesenninistscnoviistinrinieeeaanaanaaniaimaaoeiaeion 








Malleable Iron (or Steel) Castings. PATENT WELDLESS STEEL TUBES 
Hydraulic Cylinders, sieaeae onc ee 
Spur Wheels and Pinions for Rolling Mills, and other Heavy | ) 7 
Castings up to up to 6 Tons TRADE MARE on 
London Office: Crown Wharf, 6, Upper Thames St., EC. —GEORGEHATCH Agent. | a ; ee 
To winch Sm ul Batters ae sont 





Agouta for Sweden and Norway LANDER bh & LARS LARSSON, New Mdmnnd Strect, Birmingham as AA WEISS FA Wr) AZ SOoOomnms, 


_ Agent for ¥rance ‘To GRIGNE, pare T Taun, 12, Rue doe Midte, Paris AM 1 


— SLYDESDALE aa WORKS, RUTHERGLEN, NEAR GLASGOW. 


"SPENCER & 60, ea 


ut i. cre Engineers, Millwrights, & Founders, Vat WELDED IRON BO pILER TUBES. 
a it | wy LOCOMOTIVE TUBES WITH COPPER 


i GH yh . 
MELKSHAM, ¥ WILTS. Viethen GL: ‘me ENDS. 
NAGS Ata ACA 2 ry | GAS, STEAM & GALVANIZED TUBES. 
} j STEEL TUBES. ee 


London Oflce: e: 15 FENCHURCH ST. 








TH 









7 EN, 


{i GRINDING MILCS 


FOR 





LOAM, COAL, OR BLACKING 
3\ ft pan, 5cwt. Rollers £17 


SLAGK'S EMERY WHEEL & MACHINE CO, Ld 


ARDWICK, MANCHESTER. 


Rosert Luxe & Mountrrorn SrenvkEr, 
Managing Directors, 


Attention is invited to the Now 


m, Improved Tool Grinders, 





i STEAM TRAPS 


OvVHR 13,000 SOLD. VAUGHANS PATENT WATER 


SILVER MEDAL AWARDED. EJECTOR OR STEAM TRAP 
POSITIVELY THE ONLY RELIABLE APPARATUS EVER MADE 


Satisfaction Guaranteed. CAN BE APPLIED TO 


Simple. _ Choap 

















Steam Lijine Puping Rteamn Hammer Pipes and Cyliud« rs SPECIALLY 
Saves broken joints, broken ; 
cylinders, broken pipes Cylinders Heating Pipes ADAPTED FOR ENGINEERS TOOLS. 
Absolutely reliable. Jochvta Heating apparatuses of all kinds Thoso Machtiun are made tn six alzes, and are con 
heat fidently recommended ag being much superior to #n 
Unvarying. Valve Casings Reg oSE ee ordinary grindstone — grinding wore rapidly, and 





c cama 7 nes ty Wet {imparting a much better edgo tu the tool 
VYVAUG H A N & SO N, Roya. Jronworks, WEST GORTON, cae: % foe oe Or Ease ee These Machines can be fitted with wheels specially 


Conrhacrons 16 HM Goveane MANCHE ST E R, =. suited for Brass Finshurs' Tool, and also for Grinding 


London Agent: JAS KEITH, &7, Holborn Viaduct Belfast; Messrs, PATTERSON & SONS 


Pic. hk working Tools of all kinds 
me Catalogue, with illustrations of above and of many 
Messrs. SINGTON & CO, 5, St Peter’s Square, Manchester, Continental Agonts 4866 


: Mune and Special kKmery Grinding Machines on 
application aad 
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wo oD 0D BROTH E: ECS. bie alloy ip an improved lrass, hard durable, and strong as mild ates] possemmlny a Desutlio) ee — 
golden ovlour; when qietted it produous sound costings of fe gain, it oan be 
V ALLEY IRONWORKS, SOWERBY BRIDGE, YORKSHIRE, forged Liit and cold and takes a very high pollab AL. 
Manufacturers of DFLTA METAI 14 ae LARUE! Y UBED eT! 
COMPOUND “uke pst 


For peices 


(MPAA-=S SURFACE CONDENSING pEL?. AB ™:. emit ae 
PONE MARINEENGINES > © ~===0383= ovo 
ier -" sooo =m Tue DARLINGTON STEEL & IRON CO., Lro 


High-Class Workmanship.| BESSRMER STEEL RAILS from 10 to 84 Ibs, per yard 


STEEL AND IRON FISH-PLATES, 
ALL LATEST IMPROVEMENTS =| PATENT FLEXIBLE, CLIP, ANGLE, AND OTHER SECTIONS. 
Specially to secure —— ROLLED STEEL SLEEPERS. — - 


Best Economical Results.| STREL TRAM RAILS, A SPECIALITY, 


E'N GI NES |SLEEL ANGLES, TEES, CHANNELS, 
wun” | BULBS, and BARS of other SECTIONS, 


—— For Shipbuilding and Constructive purposes. 
Guaranteed, 1f required, to stand the Admuralty or Lloyds’ Tests, 
Bort. Ei ES STHRmr OABTINGS OF ALI DHASCRIPTIONB. 





In Iron or Stove] 40 ob 


ff ALEX. WILSON & Co. fies 


VAUXHALL IRONWORKS, LONDON, 8.W., 





Mossrs. THOMSON & BROWNING, Agents. 


MANCHESTER 27, CORPORATION STREET, 


Mesars. BARNINGHAM BROTHERS, Agents. AM 


Ww. ASQUITH, 


na DON: 3, VICTORIA 8ST., WESTMINSTER ABBEY,S.W. 


MANUFACTURABS OF 


The “VAUXHALL” Donkey Pumps, The “EXCELSIOR ’ 
Direct-Acting Pumps, 
HIGH-PRESSURE SCREW ENGINES, COMPOUND SCREW 
ENGINES, Patent SURFACE CONDENSING ENGINES, 


PATENT PADDLE ENGINES, HOISTING MACHINERY 
4213 
ILLUSTRATED PRICE LISTS ON APPLICA TION. 







MANUFACTL REFER OF 


oe MACHINE TOOLS 


FOR ENGINEERS, SHIPBUILDERS, 
ae BOILER MAKERS, &c. &c, 
Bint, Special and General Machine Tools of 


- the largest dimensions, 
Pee, Contractor to thi Hritivh and Forelyn Gov eromente 


HIGHROAD WELL WORKS, 
HALIFAX, | 4617 


MACDERMOTT & GLOVER'S 
3 Patent Percussive Rock Perforator (Improved) 


FOR HAND LAROUR ONLY 


IN YARD ROCK. 
FOR MINES, QUARRIES, AND GOVERNMENT CONTRACT WORK. 











PRICE £60 COMPL ETE. 
al Rey: FOR FULL PARTICULARS APPLY TO~- 
\ . ‘Me GLOVER & HOBSON, Engineers & Millwrights, 
a ALBERT IRON WORKS, 
| 3 ST, JAMES'S RD., LONDON, S.E., Sole Manufacturers; or to 


M. MACDERMOTT, 26 & 26, PUDDING LANE, LONDON, E.C. 6-0 


TELEPHONE No 4,064 NB —A Machine can alweynbeasen ot work (without notice) at the Albert fron Works 





m) 
Dp” LS Eeny STRA 
1 DON ACNE aes 

The IMPROVED Patent ‘Universal” 


230 ae 
eum e Gas inns 4 
3 Have wecurcd Testimonials for 

KO R | N G S SIMPLICITY, EFFICIENCY, 

RELIABILITY, and 


PATENT UNIVERSAL CHEAPNESS 


HEALTH EXHIBITION, Stand No 1,251, 4 


INJEC TOR. he sansen s 00; 



















ae paually well non- litting or lifting, with Scuorinee Sr, BIRMINGHAM. a aaapemnenaimans = ee 
or ow steam pressure, 0 or 
Water. : HODGKINSON'S PATENT 


Forces the water into the Boiler considerably 
above boi point, thereby increasing the dura- 
bility of the Boiler. 


IS STARTED BY SIMPLY 
TURNING ONE LEVER. 


STEAM JET ELEVATORS. 
UNDERGRATE BLOWERS. 
TovoTte's SELF-ACTING LUBRICATORS. 


Mechanical Stoker, 


THE BEST, 
SIMPLEST, 
AND MOST DURABLE 


Yet Lutroduced 


Successfully applied to every des- 
cription of Furnaces. 


HODGKINSON & CO. 


LIMITHD, 





IMT = 
References, Testimonials, and Price Lists on application to 


KORTING BROS., 


a er ECMO Ee: ai MANCHESTER. or | ORDSALL MACHINE WORKS, MANCHESTER, 
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Pan = SU aEEEEEEEE ncn 
+. ae 


Lindsay Patent Steam & Hydraul 


Ja tho best for Stationary, MARINE, and 
Locumotive Engines | 


Ts Be In Kinga exactly to fit each box 
qe Matec: Hoonomical Packing to the | | WI kaop Tyht on Jonyest Vos ayes. 


‘e Is nade of the Nofteat Maturiala 
wv Is Belf ispeauiye and required no Burowing 
up when Fnyines are working 


Se ee ee cn a tle me 








Boos not Cord or Wear the Rods 
uoked 


funspsa, and Stern Glands, 
In orderimg please send diametor of Kods and Glands 


Aarynts ~CLARKE & COCHRANE, 25, Corinthian Huildmga, 
16, South Castle Street Or to the Sole Manufacturera, 


R. B. LINDSAY & Co., Plantation Quay (West), GLASGOW. 











GENUINE EMERY, 
EMERY CLOTH, 
Wellington Mills, GLASS PAPER, 
LONDON, 8.5. BLACK LEAD, &c. 


R. HUDSON’ 0 Parent STEEL sos TRUCKS 


HIGHEST AWARD 


6208 





LIGHTEST, STRONGEST, AND. "MOST CAPACIOUS MADE. 


Patented Europe, America, and British South Afiioa, No 2677, 1875, No 60, 
1877 , No 3872, 1875, No 10%, 1881, No 4383, 188] 
IAGE 


With or Without “END” DOORS and “SWIVELLING” UNDERO 


for Tipping at EITHER SIDE or END of Raila. 


THOUSANDS IN USE BOTH AT HOME AND ABROAD. 
Made to any sive or gauge of rails Over 100 Trucks turnod out weekly, 





R. HUDSON, GILDERSOME FOUNDRY, NEAR LEEDS. 


Registered Telderaphis Addrest# GILDERSOME, LEEDS 4560 
Telophone No, 1410 connection with the Londs HBxohange & Principal Hotels & i places of Busineas in the town 








IDE HOV EMD 


UNIVERSAL MILLING MACHINES. 


CAN BE USED WITH ADVANTAGE IN EVERY ENGINEERING WORKSHOP FOR 


CUTTING Spur, Bevel, 
RHYMERS, Worm, and 
Twist Drills, Scroll Wheels 

Oylindrical, And atc adapted for 
Face & Spiral All kinds of 

Milling Parallel 

Cutters, Milling. 





FUR PARTICULAKS APPLY Ta 


SMITH & COVENTRY, 


GRASLEZT ILEHON WornRkrHss, 


ORDSAL LANE, SALFORD, MANCHESTER. 


MANUFACTURERS OF PATENT, &PEOIAL, AND GENERAL 


LABOUR SAVING MACHINE TOOLS, 
Vertical and Erotile —— Machines, Twist Drills, &. 





TWIST DRILLS ARE ALWAYS IN BYOOK AT THE WORKS. osad 


___—E-NGINEERING., 


i eee 


ic Packing 


Is oaally 





Ie wuitalle alsa for Air Pumps, Clroulating 


For full particulars and Copies of Testimonuiuls apply to Livknpooi 


4477 


JOHN OAKEY & SONS, 


Philadelphia, 1878. 
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ii th et 
Ri ah mn 
Hive 


For Textile and Chemical Manufacturers. 
Engineers, Contractors, Dyers, Paper Makers, Millers, &c., &c. 


Also for 
STEAMSHIP, RAILWAY, TELEGRAPH, Agricultural, and other Technical Purposes, 
Are exolusively and actually MANUFAGTURED BY THE 
Limited. 


NORTH BRITISH RUBBER CO., 


Manufactory: CASTLH MILLS, HDINBURGH. 
WAREHOUSES 657, Moorgate Street, LONDON. 6, Charlotte Street, MANOHESTER. 
Oswald Street, GLABGOW. _ 










13 & 16, 
2h] 


)THOS.F LEMING, SON&CO, 


a, bay 
A919 









("For 








Maun Wrrving 
Mears any woeblls Joule as 
Tclte far Portable Facies, Ware & Thong 
mewn Weory daw tiption ot eather fa Meoehanieal & 
has ‘Row AX date © ard Clothing 


India-Rubber, Gutta-Percha, & Telegraph Works | Co. 
WORKS : SILVERTOWN, ESSEX.) qimrtep [MANUFACTURERS OF 


VULA ANTAFD INDIA TUITNBRE (Couteartorm to the Vor Canmtalastionen of tha Admiralty) ' 8ynota Quality to roaint the 
sotion of Minoura! Ull at High Pressure At arn, Bhool Wutfers and Hearing Hprings, Valves for Mariie atl Land Enyines Wheel 
vine ¢ yitaulere Thnvrthon Kheet Cord ail ‘Tubing Unige (thans Bini 
VULCANIAQED INDIA WUBIER AND CANS AS TIOKF for use in the Prope Boe pow Honk with Aplin) Wire for Punie 
bore Foyines & Cow nseaand Dericny Hose for Ships Use 
ATKAM PACKING (fudiu Hubler aud Cansas} in Angetra Rope with Bold Rubber (ore 
every dhamertpts ot 
Bitventown Tranccari~o Tiastic Btram dacnive | (bubricatal Cottan with dietin Rubber € ore) 
VUIC ANIME INDTA KUDBEL MACHINI TATLEING 


Pu leee ring purposes 





WawHkxs, Kings @ of 


VurcaNisscn EWia Re noun Mars not lishle to infiny by damp or wat 
QARMENTA FADRICK && (not wleted by the action of bropical Ciliates) -Waterproof Conte Capos Leila of every 
aaaription , Waterproad Hate Hateaute bie Wray qed) Waterpro! Abenting far Hampitale Diving Dress ftled with Vale vihaal 
ludia rubber Collars and Cutth Ar Proof Gets Polews Cusiiota Hath Lite Bella Gas Bags, Ao Water Hada Oushions 
Botes & KRBONITE (uot xffer bet by SV tiegua or Pydie hlori ar Acuwtllc acida} —DPhutographic Arthlow Bpuaking ‘lubes Mouth 
Pisin ki Hatters Calla Ghee t aud dtr A Hurpical App. ee we 
GQUTLA BRAC HA ~— ubing Delitug Hucheta ac to do 
THI EGRAPH (ABLES —Uudlla rubber or Gotta puchs Siloainag Bublertanean aud Aerial, Selagraph Taautytors, Bpowking aud 
“igual Tustiumenia Hallway Hlak Biyoade Hatters falls Telegraph Jnetoiments, Pawanger anil duaid Justrignents, Alarm 
Valls claaaa of wll klide 
TORI EDO APPARATUS as used by tho Horvices of GQinat Hritaii, Unltad Htate: &¢ —A Courplote Ayntem for Comat Defence, with 
all iheJatest Jniprovements Hirdug Mallaglon &  &e 
Role Manufacturers of the PATHN] LICLANCHE BATTERY tn ue by HM General lost Ofie &e 


__ Works In France Persan Beaumont WAREHOUSES 100, Oannon Street, London 4084 


Esran) VOSS TOME Y & BONS, 
Manuractuknbes OY BUREEA 





[1858 


ey 
. 
a: eae 





Thoas Glasson wil} atin « panaire of 1 200 }be per aquare fuch, aud do not change valour nor becuse furved by we 
MANUFAUTURME ‘TU oa Masrary » GUuVaRWMENT Te aN TRATIMONT ALS ON APPLICATION 
—+Makere solely to Momre Kann & Juan of tha Patent Raamaliold Water Gauge G 


THE MANOR GLASS WORKS, ASTON, BIRMINGHAM. 4°45 








Awarded the SILVER MEDAL at the Worcestershire Agricultural Society's Meeting, 1883, 
and CERTIFICATE OF MERIT & and MEDS at tho Calcutta Exhibition, 1884, 


FARMER, ROBEY, BROWN & CO., LIMITED, 


TRENT FOUNDRY, CAINSBOROUCH, 


ee OFFICES AND SHOW ROOM: 59-63, QUEEN VICTORIA STREET, E.C., 
MANUFACTURERS OF IMPROV ED 


PORTABLE AND SEMI-FIXED ENCINES 


Of extra size and strength per Nominal UP 


BY THRASHING MACHINES 


With Improved Composite Truss Framen 


INDEPENDENT VERTICAL ENGINES, 
* Improved Smack Engines, Steam Boulers, é&c 


——: 0 — 4003 

















“her - 350,000 Ga. Vee. 





wear 


LUBRICANT 
SAVE 90°/, over Liquid Oil. 


UNIVERSALLY APPLICABLE. WORK IN ANY POSITION, 
THE LOOSE PULLEY LUBRICATOR. 


For Reports of eminent firma and Partteulars apply to 


TRIER BRO SOLE LICENSEES AND 


oy MANUFACTURERS, 6201 


19, Gt. George St., Westminster, London, $.W, 
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*Yelvetia” Leathor Bulting & Laces, 
LEATHER FIRE HOSE, 
Pump and Hydrvali Leathe rs, &c 





FRED™ M. MEAD & CO0.’S 
PATHNT “HAGLB” 


STEAM PACKING. 


Bolt Lubricating, durable, and of low price, for Looe 
motives, Steam Hammers, Mining Pore. &o 


Office : 6b, Watling Street, 
Works. KENNINUTON Roan, Lonpon, 
AND aT PHILADELPHIA, U 8 A 


JOHN GRAN & 00, 


ALBERT ENGINE WORKS, 
LEITH. 


ay 





ORAN’S PATENT 


FOR 
Steamers & Locomotives. 
ey Any variety of notes can be 
| distinctly sounded and siguals 


thereby transmitted with ease 
und facility 


Simple—Effective-—Cheap. 
THE BEST WHISTLE IN THE 
MARKET. 4204 


Prices on Applicatwn 


VULCANITE 


Aanpure Inpia-Rupser Coms Co 
LonpoN WaRkEHotvSE F. WINTER, 


188, LONDON WALL, WOOD STREET, E.C. 


EBONITE. «: 


HYDRAULIC MACHINERY 
OF ALL DESCRIPTIONS. 
PATENT CAPSTANS, CRANES, &c., 
FOR DOOKS, RAILWAYS, GAS 
WORKS, WHARVES, 
WAREHOUSES, AND OTHER 
PURPOSES, 


ENGINES, BOILERS, AND GENERAL MACHINERY 


W. L. WILLIAMS, 
2, WESTMINSTER CHAMBERS, 
LONDON, SW. #8 


GREAVES'S BLUE LIAS LIME 


And PORTLAND CEMENT. 
GREAVES, BULL & LAKIN 


Dells er ae above and Roman and Lias Ce:nonte to 
any part of London by boat, rail, or cart, and to 
evory A po of the kingdom »b) ral! and boat direot 
from 


Btookton, Wilmoote, and Harbury Works, 


Chief Offices : WARWICK. 
Depots: WOROEST RF, 














3 MORGRSTER, WHARE. pinuincuau | LOCKWOOD & CARLISLE, Eagle Foundry, Park, Sheffield. 


SIGNAL WHISTLE 





ot eee 


ee GT Oe 


Xe WEBB & 5 SON, 
7 >\\ TANNERS, CURRIERS, 


Foellmongers, 


GLOVE AND GAITER 


ee 


HEPBURN & GALE, Limited, 


TANNERS & MANUFACTURERS OF 


LEATHER MACHINE BANDS, HOSE PIPES, 
WATERPROOF PUMP LEATHER, 


AND ALL LEATHER ARTICLES FOR ENGINEERS’ USE. 
LONG LANE, SOUTHWARK, LONDON. 


LEROoWs 
IMPROVED PATENT NON-CONDUCTING COMPOSITION 


For COATING BOILERS, STEAM PIPFS, and other Steam 
VYoated Surfacca To provont the radiation of heat, save fuel 
In¢roano the powor of ateam, and keep the stokwholo and 
onging room cool IT WILL AT ONCE SHOW A LEAK, 
If CANNOT CATCH OR COMMUNICATE FERK | Used by 
wus I! M Government in the Dock Yards, &c , &c Throo Boilors 
meee = 6CcOvcrod with this sompoaltion, will do the work of four not 
covered May bea sean where Ib has been fir use for twols« 

and fifteen jours Eatimatoa yiven 4738 


F. LEROY & CO., 


Gray St., near Philpot St., Oommercial Road, LONDON, E. 
Srnly Street Lower Broughton, Manchoster, and South Shoro Road, Gateshead on Tyne. 








6016 





AWARDED. 


we 


Combs Tannery, Stowmarket. 


Price Lata and Terme on application 


TUCK’S PATENT PACKING 


For Steam Engines, India-Rubber Valves, &c 
THAD MARK 





TUCK & CO., LIMITED, 


Reg to call attention to the 
annatal ' Trada alae while 
ino future wil! Appeal en 
enoh tengihial TUCK HR PATE 
\, ie 1” KING as also Upee ne 
vee (guaraniem) = quality) 
Mek Tidia ee Ruuher Tuer 
yo Hose, Tubing, Hauding, ao 














WW. BER EE EL. D’s 


FOSSIL MEAL COMPOSITION 


(NON-CONDUCTING MATERIAL) 


FOR COVERING BOILERS & STEAM PIPES. 


Ayade man, 


Contractors to the 
Admiralty 





BeDa 
Lompon 116, CANNON Sr, EO Liverroon 42, Cwarry 
Ar CARDIFF 108, Rure Docks Worua LAMBNT! 





EO BT. 


Broupht out in TAT) used wlreads be many thousuids of steam users allover the world 
TWO MIPDALN AT AMRIERDAM kATIERITION Aceordinye to testa made ty Mr oD 
WoOClark the cminent testing cnpineer, onc owt of Fowl) Mual Gamiposition mpyplicd te 
Ntesin Pipes which arc eapomed to the weather, and working day and night all the ycor 
round, will eave 15 te YO toma of best Welsh Steam Coal Cased in large quantitiun by 
Ho oM ‘ak Govcrnmentin the Dook yards, &e, after KKCBNT trial i competition with all 
other Covermngs uscd hitherto Suc Report of Tria) un ixwre of Sept 21st, los% 


A. HAACKE & CO., 2% LIME STREET, LONDON, EC. and 


72, REGENT ROAD, LIVERPOOL 
Sutt Aurnré —For fouth Wales and Monmouth W H CULLEN, 2, Gordon Road, Keuth, Cardiff 
For Scotland GQLORGE HLAIR, 34, Queen Street, Glasgow b2 


KEENAN’S Step 
PATENT 


ee ee 




















For covering Steam and 
Liqnor Boilers, Steam Ooppers 
Pipes, &o, 

It preventa the radiation of 
haat and aie alee of bree 
and effocta a large saving in fue 

MARK and labour It ihe only Com- 
ition not aflec y the 
sather or Wot, and is the 
only effective pon conductor. 


al, GRAINGER STREET WEST 
NEWCABTLE ON TY BUT 


WILLIAM WILSON, 


BOILER MAKBR, 


LILYBANK BOILER WORKS, GLASGOW, 
(hwrABLisukD 1862,) 
Having remodelled bis Works and ercoted newest and 
most approved sores ete manufactarca avery 
dose ription of 





It adheres to vesnela of every IRON AND STEEL BOILERS 
t i Ci] or any requir rogsure 

wha ‘a and aD oBV er position, : ailcne hai ita” a ee eta ta hadi Psrrdthnd 

without any external castings, rppllogt 7483 


ae Low pon Rerneneaizivx ut ey ‘Cot HY) = Malialou House 


NON-CONDUCTING 
For Samples, Rijeresas further Chamber 1} Quoon Victoria trent F 


PAPIER MACHE 24a Hed lielath 
MATTHEW KEENAN, 


SOLE MANUFACTURER, 
ARMACH WORKS, TREDECAR ROAD, NORTH BOW, LONDON, E. °” 








SHARPLE & IMPROVED 
HIGH SPEED AUTOMATICALLY-COVERNED ENCINES 
From 4 to 250-Horsc Power. 





For prices nid vharlne ular, apply to 


HENRY COLEY, Mansion House Chambers, 


Vl, QUEEN VICTORIA STRECT, 1. 


MECHANICAL 


BOILER CLEANER 


HOTGHKIS KISS’ P ’ PATENT 








LOGKWOOD'S iwenoveo PATENT DOUBLE-ACTION METALLIC PISTON PACKING 
RIN GS ano SPRIWN G. 


rpulk BERING RINGR ace MAIMPLE and BFFICTRNT and nie Aemigand ao ne bo have tao distinct actiona- one to press the 
packing clays outwards against thio walla of the cytinder and the uther to ee’ the rings apart aygariat the flat face ‘Tlie 


hy Inelined plage required fn rings 
ul oe 





ae Me oe See SRE we rr 
ee - a 





tn 
<a - : 
Esti dona 


pga 


oe a Valk A eeremmee. | ib 
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rom Srcgata: SPILLER & co, Cardiff, 

“Sia, We have found your Boiler ¢ dcaier, that we 
have had on trial on one of Gur boilers for ‘the past 
three months, eatisfactory, and we should be glad of 
yourrccount ‘ou will please furnish us with batimates 
for fixing one Cleaner on cach of Three New Boilers,” 


us| HORATIO NELSON, 


Sole Agent for Great Britavn and Belgium, anes 


90, WORSHIP STREET, LONDON, E.0, 
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GERMISTON JTRONWORKS, |THE THAMES BANK IRON COMPANY, 


PETERSHILL ROAD, G ROAD, GLASGOW. 








MANUFAC HUES OF 


. Engineers & Smiths, 


IRON& STEEL 


+ BRIDGES ROOFS, 


AND 6257 


CRANKS. 


2, WESTMINSTER CHAMBERS, SW 


Jia = Siew: Double-Power FAN 


! is 4 if (PATENT), 
THE MOST POWERFUL YET MADE. 


= show a 


London Office * 


eo 


LICENSEES FOR TRE NORTH: 





- 4 if i B Ez 
i) i a 


Hi Pi ‘i 
xh oD : R. LLOYD & CO., 138, Steelhouse Lane, 
ae ia a Ps. BIRMINGHAM. 
Aco AND MIDLAND Woks, haitentan, Sra tune —*! Dean 
Sins, Ino reply te yours of the 2th, the CApeLE 20 tn FAN we 
had of you WW working satisfactorily, aud i doling quite ag much 


hm . ce Work AB the WOin Ut replaced mud tater dean paneer to dvive ib 
yours truly, | aes & Sonn! 


Pron S Nowniwoon & Box, Viadnet beundss, Birmingham —' We have much ploasure in testifyla, f 


~ ARROL BROTHERS |=°7 


UPPER GROUND STREET, LONDON, 8.E. 


WATER BOILERS, 


PIPES AND CONNECTIONS 
TRON PIPES, &., for Gas and Water Works. 
HOT-AIR APPARATUS ERECTED COMPLETE. 
THE LARGEST AND MOST COMPLETE STOCK IN THE TRADE. ano 
illustrated Price Book, Thirteenth Edition, Priee 1s. 


CLAYTON & SHUTTLEWORTH, 


Stamp End Works, Lincoln; and 78, Lombard Street, London. 


E& The Royal Agrioultural Society of England have 
awarded every FIRST PRIZE to CLAYTON AND 
SHUTTLEWORTH for PORTABLE and other 
STEAM ENGINES since 1868, and PRIZES at 
every MEETING at which they have com- 
peted i since 7849. 


Steam Engines, Portable and Fixed. (Over 21,500 Sold) 


For Coals, Wood, Straw, and every kind of Fuel 
Thrashing Machines. (Over 19,500 Sold) 
Straw, Corn & Hay Elevators. Chaff Cutters for Steam Power. 
Grinding Mills. Saw Benches. Traction Engines, &c. 





Catalogue Gratis 











GOLD MEDAL and First Class Certi-|@old Medals and other Prizes have 
been awarded to 


tlre ce axce Ulead trugiatea ae while de thie Catbir Fan we uke 4 Whith you ae oto ue some tina ayy Although ‘ in ; 
ree Pare than we die prev iouals mm uae it Cakes eo Naidaradly tere power toadrivc, While af thie siete Girne We ficate at the Calcutta inte ational CLA YTON AND SHU TTLEWOR TH 
webadetter and dor aimforin blast, and ban we do not difve up te speed heal Exhibition, 1888-4, 


Agents for London and District” 
Messrs, HOPKINSON & PRINCE, 16, Walbrook, London, £.C. 


R. DAGLISH & OO., 8 Helens, LANCASHIRE 
HSTABLISHED 1708 


~~ 






A~OF COLD COPPER. bo CRESS 


CHEMICAL MANUFACTURERS’ PLANT, GLASS MACHINERY, &e. 4239 


Awarded the last 
we FIVE GOLD and 
‘ SILVER MEDALS 





Our Machine, tested by the Judges st Calcutta, fied ke 7 tons to a in ring in 45 minutes, for which wo were 
awarded Firat Claws Gortificate and Gold Medal in competition with the Impros ed Rluke Machine 


SRE OUR MACHINES AT THE 
Grystal Palace Exhibition, London... 


W. H. BAXTER & CO., ALBION STREET, LEEDS, 


at all the important International 
and Colonial Exhibitions, including : 
London, 1851 & 1862; 


Paris, 1855, 1867, & 1878 , 
PORTABLE STEAM ENGINES. Vienna, 1857, 1866, and 1878, 


Catalogues in English and in all European Languages frea on application. cox 


“EUREKA” GAUGE GLASSES. 


We beg to call your attention to our KURBECA Gauge Glasses, which aro unequalled for 
DURABILITY having been texted up to 3,900 lbs preswure to the syuare mh 
Thoy are made perfectly parallel, and will bear any variation of temperature They will 
not change colow ——o0 
THs TIiBMoNnNTA TL. 
From Messrs Maston & AnpErson, Erith Jron Works, Erith, Kent, 

“The Gauge Glasses you sent us wete g inch duun , and about 4 ineh bore, and stood 
fiom 2,400 to 3,800 Ibs per wqtare inch burdting pressure We want them stronger 
than this Jf you think 4 inch outanle diam and } inch bove is likcly to stand a Ingher 
pressure, please sond uaa dozen such glasses, suy 14 or 18 inches long, as you prefer ” 

INVENTORS AND ROLE MANUFACTURERS OSD 


TOMEY & SONS, Tay Glass Works, Perth, N.B. 


WALKER’S CORRUGATED IRON WORKS. 


_IRON ROOFS, WORKSHOPS, STORES, 
COTTAGES, CHURCHES, SCHOOLS, &. 


FOR HOM# OR RXPORT 
ESTIMATES and DESIGNS on application to 
M. H. DAVIES 2886 
GRANGE ROAD, RERMONDSFY, 8 K —Estasiiauan 1829, 


MURDOCH’S PATENT 


7, COMBINATION GOVERNORS. 


ek SENSITIVE, POWERFUL, EFFICIENT, 
ELIABLH, DURARLE, COMPACT, 

KASILY DRIVEN, EASILY ADJUSTED 
to spead dewred while running, 


THE ONLY GOLD MEDAL 
awarded for 
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Prices and partiulars to be had from 


WM. MURDOCH & CO., 


20, CARLTON PLACE, 
GLASGOW. 


MAKERS ALSO OF 


SILVER'S MARINE ENGINE GOVERNORS. 


Sept. 5, 1884.) cet ees 


W. A. MARTIN & CO., 


PATENTEES AND MANUFACTURERS OF 


SMOKE CONSUMING FURNACE DOORS 
AND GRATES, 


Thousands of Panuaoes’ have been fitted with these 
appliances and are working successfully. 
N.B.—THE PATENT FOR MARTIN'S FIRE DOOR 
WAS PROLONGED JANUARY 20th, 1881. 
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. , \ MARTIN'S PATENT FURNECE RCRA Bay 
7% 4 - LONDOW. = 









Bias petite oh” 4 
TERMS es 
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SoCOGK ay BLACKFRIARS RD. 


LONDON, #3 .¥E). 


ilo LONGITUDINAL SECTION, 





THE HUNSLET ENGINE COMPANY, 


LEEDS. 
LOCOMOTIVE 
TANK ENGINES 


Of all descriptions and any alze, for 


Ironworks, Collieries, Contractors, 
Docks, Manufactories, Branch 
Railways, &o., &. 


Specially designed for any circum 
stances, or to milf any Gauge of 
Rallway 4281 


ARRANGEMENTS MADE FOR HIRE 


On Purchasing Lease or otherwtse 


a Wad Pa nveehedurnaston F 


tpn ae 
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KAYE’S NEW PATENT ~~ 
CORRUGATED OIL-CANS, 


WITH PATENT FEEDHOLE. 


These Ollcnune bnalte affeoting a great saving du Cl overall 
othen are anuch stronger Ghia east 


Sample wedi tie forunerded Post Pree an recetgt of 3a in Stampa 
SOLE MAKERS - 


JOSEPH KAYE & CO0.. 93, HIGH HOLBORN, LONDON, W.C. 
___AND BANK WORKS, KIRKSTALL, LEEDS 4006 


LYNN’S IMPROVED AUTOMATIC HAND and STEAM 
STEERING APPARATUS. 


Vive Machine 4 (he stronyert and nioat Conipact at 
present In the market 

Caio daa been taken to Cuidexly etery hewn tie 
provement ti ix constriction ome that we luwe no 
emidation dm chert tt ms a perfect steered creed 
Ateume Steering Geer 

Tarticular attentiot has been wivew te the Wrud 
(oar (which baa been completely verde chee Ty rnenay 
other Makers}  Thlea part oof the Malian ham beau 
pronounted weeguatind for qeewer moot quid hie ke of 
action in Osptabiiand Ofer wh base toed Ut at man 

Ho will be obaorverd that wr base adopted (he Poul te 
Helical Whe! system of wearin. anwbioh bie kiosk 
and noise nre alinomt coupletals chi qeatuced woitiy ait 
Lheay catmot bo surpasses bx afaegithe rete ditreadality 

Woearlanlew to drawattention tutha cominetn’ loin 
finrrel whith we ftt the liatndeadiog foe the under 
sidt borogn prac(ioal ex perionce we kaw dete bo be 
tnorede aAblearrangement thanthe In¢ hho Shenae 
cotatnudy inoue otter whiioh the Ateerin, € lialns are 
able to nlip bedug therefore a sources of danger 

Thellen i. perticc tly automatic the Bapiie responel 
tug te the action Che Atreeretionstand dy teulther 
(hoction so Uhnat aa gout a coulat Gi ta wtecrind by 
Rian abe Have power 








The economia) working ie anethen coreplay 
feature in Uhiin Machine ondy 20 revetath ue of the 
Bnylue bing necommary to pul the Moukler frome aurd 
over fo  bardaver, amcotuparsl with Pte 180 hs 
the Worm aga Whol type ef Genre tho ume cop 
quently Theta dR OA Wea anving in ot tem amt tent 
anil ton? Ara rehucet ta tf Ue crnmndnacanes Thus will uno 
be found abs antes ip etoring a Cepia © cut 
ouly half a rmolution of the Kaglie either wey bein 
sufficient forthe purpose although wooe oummnend ive 
avof Hand power only ateee whichis thie Me hin; 
haa been proved ta anawer the put pos aliirality re 
86D iis (he Alani Pawar for ivernagel pariod chaitels 

Byely Mauhive fe fribajieat tie fhret clas atyde and 
fully tried wodor Kleat before leaving the Works 

nd the Muteriais and Warkmanshipiure guarantod 
for Aix Months, ata Marine Fagiacs 
f Theune! Upper diridge Gear tusupptied when required 
inapaction tinder Stcamal the Hurk ta eee 


sULE MAKERA 


JOHNLYNN &CO., 


= ST LUKE'S ENGINE WORKS, 
SSUNDARLATID. 
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THE FARNLEY IRON COMPANY, ‘LIMITED, 


hecho el sted SEES, Man uinct assis of 


Scien La 
ig rs aah at as 
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SCRIVEN & CO. 


(Late BCRIVEN & HOLDSWORTH.) 
LEEDS OLD FOUNDRY, 
MARSE LANE, LEDS. 







SILVER MEDAL, TYNEMOUTH, 1882, 


Bary 


LABOUR-SAVING MACHINE TOOLS 


SPECIAL APPLIANCES 
Fok 
Iron Ship Builders, Hngineers, 
and Bower Makers. 








70 


PhICKS AND PARTICULARY ON APPLICATION 








1AIKNY 


GAS-MAKING MACHINE 


Grae produce! without Are of heat 
hor Lighting all plicen where (ual 
Caw is rine ltactiedeles | 


MULLER'S ALPHA : 


Aleem, obo St do. bts att atvse | 


Prices. 16 GUINEAS upwards | * _ 


Wachonte Meudler dt cela gaa peddte dlphad | 





Mistier a degha tarbernstisgya Wow bean 


hie prembuit de gar magia fits el mor 
clinleut Dite mere ot qelitrer faum lew on 
Hraltmou dom ie peut me pron dares alts yey ol 
4 teva leon 


Dorvesnngy (cd ortitee Pctret intel abane Pate 
fu Pabeus dite vat Chea a at a beat head 
Bohr batap mos rt diate amt 

bar D2 dae OX) Bae dete 
lo. { Th PHN 
at HTS A GOO bec et ree leon Prem EAC uineen und darter 

Pola 
flan reer dd ope of machine dt gas reunis | 

detest Wrelber 

Sta hine moti « peur tots les ondiolte 
on Pon ua pees pate ale chard 


| 
1 
a yasrtie tle M6 puluees Mutter a Guarracuyer ured Gera muagehe ie 


torcéntpt 

Koaftriaw dine fr Orbe cline Cian flr 
11k 

Yh Maachtue bereitet daa 


Ian tee prodtdt Toga gud in inet en | civ fie Bawryten, sete 
In WNe dest 


wel baw 


Preicetgee he ae af Pethangen ate 


Memucnder dea cufitagieces llinstrés at be tAken von 


Wt LDL MOLIFR RIRMING WAM | WH Lh MULLER WIKMINGHAM 





MULLER'S 
PATENT CAS GENERATOR AND 
CAS ENGINE COMBINED 


For power dia wll pbices where Con 
Ciwtcumn tobe baad 
The Foytue nivk 4 he Oa hy whl te 
feb dbaven 
Send for HMoauatrrfed € ited npn by 


Hob MUIerha Bl MINGUEAM 

Mdgiinie de Wali puro hacer gita 
tata 

Demtc pier man tue, ont valor Biren 
UE es ee ee ee 
Pleqeree tony ae gis cde oweben 

Dige cke lon AMP diets op tA 

Tor to 
ferrteranifor ade pag ume td cer conn vee ged 

Gr yata pout arte de After 


Aquartay ale C0 patie un, 


Mivpsinadn fern paretlos los poate n en 
Mee tare Dusky peda aden cen bey 


La doa pada prradnce ql yas gue die peti 
emonicrohia * any 


Mabtenpe cadiddepon clei rerdoa a 


H TT MULLIR ULRAIN UA MM 





ARROLS 
HYDRAULIC RIVETTING 


FOR 


Land and Marine 


BOILERS, 


WACON 
——t 


GIRDERS, 


GAS-HOLDERS, - 
SHIPWORK, 


do, de. 





PATENT PORTABLE 


MACHINES, 


Bor all infortuation and Prices 
Apps to 


SOLE AGENTS, 


W.F. GILMER 


& GO., 
ENGINEERS, 
Iron Mi rchante and Contractors, 
HAMBURG CHAMBERS, 
QUAYSIDE, 


NEWCASTLE-ON-TYNE 





4904 


LARGE NUMBER IN USH AT HOME AND ABROAD. 
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ae ISTEAM B OILERS 


OR MOISTURE 












OF EVERY DESORIPTION 
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i: | IN STEEL AND IRON. | ot = 
a 22 aera ieeraeus ems eae ee 
fete." QQ | ALL RIVET HOLES DRILLED ae ar ot 
cites = IN POSITION. : REPRESENTATIVES. 
kee =| ‘een es 
sais = JNO. DUCKITT, Exchange Buildings G, 
ae King Street, Newcastle-on-T 
4 By = g » NOW é-On-1 yne. 
rae : BS SoLE Agents FoR THE Duroc Covontes ° 
i ees > J. A. CEULEN & CO., Stadhouderskade 138, Amsterdam, and Soerabaija. soso 
cae 6 f ra pe PSS SSS SSS SSS USS SS Ss ss SS sf PP ssh spss GS pe PRS 
ar = tf 9 ny oe 
{ —- 
ie cial REEL ——— 
“s S1THE TOWER” SPHERICAL ¢ggeietress y ENG INE. 
etl) 'b BrasT BNGINE! je | eon 
yi!4 | YY |For Dynamos, Steam Launches, Blowers, Pumps, and cvery Ay ene ine 
+3 ta x purpose where High Speed, Economy & Regularity is required. : : Patentess & Manufacturers 
te Oo SPECIAL ADVANTAGES. re a a 
a Zz Seed ines a Reciprocating Action Keconomy of ta a H i i N A N 
ele nef Gauany or Belting entirely dispensed with : ae 
iia | my | bes Space occupied, and Leas Weight than any other Magine (an E * 
LEAS | @ Kupane realising 80 LP on the brake weighing only {0 Ibs } Hl 
La) r Working Parts perfectly Balanced and eutinly cluscd, and therefore FROUDE, 
g 4 inneccasible to grit, sand or eval dust 
—~- London Agents: LEWIS OLRICK & C0., a1, Leadenhall St., E.C. MANCHESTER 





















WELDING, FLANCING, DRILLING, PLANING, AND 
RIVETTING BY SPECIAL MACHINERY. sx 


eee ee ee 
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‘lig iff : 


ere i \ ij ne Rivet Holes Drilled in position after Plates are bent to form. 
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ATKINS & CO., 


arid ENGINEERS AND MACHINISTS, 


a0 il RNC MLN TH me 


PATE we ‘ Special Tool Works, Stanley Street, SHEFFIELD, 


PATLNTEES AND SOLE RU RRE TERE OF 


@ PaiOR S parent COMPENSATING PISTON RINGS 


ALSO OF 
Beverley’s Patent Lathes and Radial Drilling Machines. 
--— GARVIES’ PATENT BOILER DRILLING MACHINE. -——— 
PLANING, SLOTTING, SLOT-DRILLING, and MACHINE TOOLS GENERALLY, 


SOREW OUT TING, In any practical fon and diameter, from 
Standard Qui ae Berews -A BPEOCIALITE 4990 
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=) Ba = JOHN FERNIHOUGH & SONS, . 
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= =. rr} iS Victoria Iron Works, 
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= mee. '~ |STALYBRIDGE, LANCASHIRE. BOILERS 
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CALOUTTA fA EXHIBITION—2 First Olass Certificates & 2 Gold ¥ Medals, &2 2 First. Olass Certificates & 2 Silver Modals. PR ICE’ Ss 


RUSTON’ i PROCTOR& C°€ & LINCOLN THAMES AND MERSEY 
ieee ne woe \! LUBRICATING OILS. 


\ | 
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NAVVIES eal \ / Ae eR AL NAVVIES 














SOLD. PRICE'S SPECIAL GAS ENGINE OIL, — 


Strongly recommended by  Mkpsns. 
Orosstey Bros, la, Mancurster 


PRICE'S COMPOUND ENGINE OIL, 


For Marine Engines and Locomotives 


PRICE'S SHERWOOD SPERM OIL, 
For General Machinery 


PRICE'S CYLINDER OILS. 
PRICE'S BELMONT SPINDLE OL 


PRICE'S RANGOON OIL. 


Aw reconunended by 

"Mik WAR OFFICE AUTHORITIES 

‘For the preservation of SMALL Amms and 
Articles made of Metal from oxidation ” 
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DUNBAR 2 & ‘RUSTON'S PATENT STEAM NAVVY. 


Unapproachable by any other machine for handiness and efficiency in work, 
Requircs two men and a boy to drive the Engine and gmde the Machine, excavates and delivers im trucks the hardest clay and material 
known (not hong peck), at the rate of fram 400 to GOO cubic yarils per day Kull details, with prices on application ti 4K 


SHEAF IRON WORKS, LINCOLN; OR 20, BUDGE ROW, LONDON. 


THE BARROW SECTIONAL BOILER. 


SAFETY, ECONOMY, High-Pressure, Superheated Steam. 


DURABILITY. ~ (iP = 120,000 HP. ALREADY SUPPLIED, 
wt, ~~ All TESTED to 3001bs. PER SQUARE INCH. 


Price Lists on application to 


PRICE'S PATENT CANDLE COY., LIMITED, 

BATTERbBA, LONDON, be 

BROMBOROUGH POOL, LIVERPOOL 
FOR PARTICULAIS OF 


BRICK & TILE MACHINERY, 


e BRICK PRESSES AND 
| 






PATENT DRYING SHEDS 


forhomie tse & forex portation 


apply to the 
Important Improvements Oonsiderable Reduction in PATENT 
“ne Number of Joints. Made entirely of Wrought Iron Tubes a aching 


MIDDLESBRO’ 
IMPROVED HAND- WORKING TAPS 


JOHN H. WIDDOWSON, 


(16 years Monager at Sir Joseph 
Whitworth # and Co ) 


Greatly Enlarged Steam Space. lee ty of Construction 
and ios Economy of Fuel and Space, Portability. 
onomy of Freight and Transport 


Numerous Testimonials after 10 to 15 years’ use 


gia eer 


oT 


Price Lists, with Tertrmonials and full particulars on apph 


FNGINEER, Manufacturcr of Bcerewing Apparatus, 
Uy cation to the Manntacturera, Working and Det hu. Bait Sea WaAlkworth's 
Yi, , THE Britannia Works, Ordsall Lane, Salford, 
ae MANCHESTER b1a7 
WEL yy, ag 5 BARROW SHIPBUILDING (()': Price Lists Free ON APPLICATION 
a vat : 
ia alan HODGKINSON & CO.’S 


BARROW-IN-FURNESS, 


OR OF THB BOLR LONYON AURNTS, 47% 


THE MACHINERY " HARDWARE COMPANY. Li. 147, Queen Victoria St., London, H.C. 


a H. M. WILSON, 


MARIN 5 & GEN FRAT BIN GIN FER, 


BLYTH FOUNDRY AND ENGINE WORKS, BLYTH, NORTHUMBERLAND. °” 
peels es Se .— (§$ RBEMILYP HNREPLYPAINS Acc. 


JOHN BEDFORD & SONS, LION WORKS, SHEFFIELD, 


MANUFACTURERS OF 


Cast Steel, Files, Saws, Shovels, hammers, Picks, Engineers’ Tools, &c 


PATENTEES OF 
IMPROVED CLYBURN SPANNER 


HAND-MADE PAPERS 


Drawinss, Specifications, Account Books, &e. 
The nrost suitable for bP npinects and ofhurs, 6268 
CAN BE ORTAINED THROUGH ALL STATIONPRA 


improved bas Valves 


FPaACR 








wer) ALSO MAKERS OF 






WA'TLIEER, STEAM, 


i AMMONIACAL 
LIQUOR, 


TAR, 
AND 


CHEMICALS 


AND 801 F MAKBRA DF 


J. Beale’s New Patent Gas Exhausters. 


B. DONKIN & Co., 


SOUTHWARK PARK ROAD, 2000 
BERMONDSEY, LONDON, S.E. 






IMPROVED RATCHET BRACE 


ADVAMIAGES — ‘Thc weukcrt parts of otha 
ratchet maces are strengthencd inthis tool ‘The 
teeth are well protected, aud cannot be hreken or 

e clogged with dut | The atria in sustamncd 
by all the tecth together /t 08 cheap 





ADVANTAGES —/t works easily It works quickly, and will 
not clog. /tis strong, and cheaper than the vidiuaty Clyburn, 
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‘ EMPLOYERS' LIABILITY ACCIDENTS 
* ALL ACCIDENTS DURING EMPLOYMENT. 
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CORNWALL: ENGINEERING WORKS. 
In the first volume of Exoswmaning, on page 86, 


EAT ANS Matlivorin me era M2 2 na a eae Aa a ote ne ar <r 


short descri of Messrs. on’ 
Works as say then existed, which 


portance. From 


i = rata our A aclget recorded many 
vajiiable con tions to engineering prac 
which have emanafed from thw’ celebrated Soho 





shops. It is to any that since the year 
1866, when th we have referred to ap- 
peared in great changes have taken 


place, and, i 





a very small of 
nient now exists. On 


» wat 
the eS Game Boho blieh 
page 9218 wo give a plan of the Cornwall Works, 
appear at prosent, and which cover an 


as 
area of about 20 








their large extent afimitcbe formed than by study- 
ing this plan, epee est is remem that 
the whole of the aiiépd’tnarked in are c.owded with 


machine tools, and the requisite appliances for 
working them, or such other plant as may be neces- 
sary for carrying out the various operations as- 
signed to the respective departments. Many of the 
buildings are two or three stories high; for in- 


stanoe, the 


of the general offices in 


two new sh ag e-shops on the left 
the Cornwall-road have 


three floors ocoupied in producing engines of various 


oyed. Perhaps, however, the best testimony to 


aor ; onan average over 2000 hands in all are em- 


e importance of this establishment is the work 
that fs turned out, for there can be but few places 
on the face of the globe where machinery is used 
in which the productions of the Cornwall Works 
will not be found in some form or another. We 
will, without further comment, lay before our 
readers the reault of notes we took during o 
recent viait to Soho. 

danive, Facer the drawing office above the general 
offices to 


to the first 


e left of the men’s mesas-room, We pass 
floor of the building, marked ‘* engine 


shop” on the plan. Here we find a department act 
apart as a small tool shop, and used for turning and 


this a 


i paar parts and light work generally. Above 


floor for brasswork, containing about 


fifty machine tools, principally lathes and milling 


machines. 
for makin 


There are two or three capstan lathes 
the valve avats of ‘‘special” pumps. 


These will each take six tool-holders, the cutters 


for which 


are machine ground. The roughing, 


screw-cutting, boring, facing, and inside screw- 


cutting aro 


one in these lathes. There are also 


three lathea of special make for hydraulic pump 
work. i have aliding beda so as to take pieces 


of considera 


le length. In this shop there is a gas 


arrangement for tempering and forging small tools, 
which is found very usef Gas is also used here 
for brazing and soldering. Here aro turned out all 


hydraulic 
for hydrau 


4é hd LE) 


umps, stop valves, and all brasswork 
lis presses. The internal brasswork for 
ateam pumps and steam engines, all 


lubricators, brass, engine and boiler fittings, and 
other brass machine work ia prepared here alao. 
Two steam hoists serve this shop, one communicat- 
ing with the ground level below, and a second with 
the store from which the fitters are supplied. 


Keeping 
light parts 
the first flo 


on the same level we pasa a store used for 


of gas engines and governors, and then to 
or of the Long new uilding, also marked 


“engine shop” on the plan. This, at the time of 
our visit, was hardly finished, so far as getting al] the 
tools in place was concerned, but it is intended to 
be used for general light machine work. It is aup- 
lied with a steam hoist worked by a Willans engine. 
rhe ground floor of this shop is used for ing 


& ine governors. ere tha neo 
tol, cumating 
ing 


nes, mostly with twist drills, and other|are a 


are 
of lathes up to 14in. centres, drill- 


tools, 
pastes shops tei gh describing is me 
s engine department, where special form o 
this class of motor which Messrs. Tangys have in- 
troduced is erected, the being made in the 


above, these shops are driven 
horisontal condensing’ engines with 


ibis. Moderne and 28in. stroke. have an 


fe 


on, : shaiting here, . indeed, 
ai the woderishatting: rune ia fasihle beatings 
The fitting shops have hand gt ge gpa The sides and some other parta of the wrought- 
reery Sey entire Under the sho 
ment) the _. 


alao ape These are fitted with different tools for the 
¥ A | 


t outer and are fitted with variable 
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Passing to another part of the works wa come to 
the crane shop, which containa many toola, most of 
them specially designed for the p for which 
they are required ; for instance, the jib bottoms 
have the hobs bored for short pins, and the sides 
faced in one machine without being shifted. There 
is also a lathe for turning both journals of crab 
axles. The-headstock is in the centre, and there 
are acouple of capstan head rests, each with four 
cutters. There is also a large vertical boring 
machine that wil) bore crab sides, working two 
bars at once, and which is specially arranged to} engine governors, cutting keyways, slots, ratchets, 
suit the nature of the work. Oranes of all kinds | facing yack bases, and many other purposes, Pack- 
are turned out in this shop, such as jib cranes of |i g ds for engine cylinders are also turned out by 
all kinds, foundry cranes, hand-power hoists, crabs, inachines. ey are mostly made of iron 
winches, and overhead travellers. The latter are | and brass bushed and form an excellent job They 
made up to 50 ft. span, and of any practicable lift-|are kept in stock and supplied separataly as a list 
Wer, article. Mesars. Tangye adopt milling tools for 

ext to the crane department is the ‘‘ special |a large vanity of pu throughout their shops, 
shop” where the steam pumps, which form one of | the nature of the work bringing out the full advan- 
the chief items of manufacture, are made. A large 
pillar drilling machine is a noticeable tool. In this 
the valve seats for ‘' special” pumps are bored and 
milled. There are also lathes, siotting machines, 
alot dr machines, and many other tools, in- 
cluding a four-spindle horizontal boring machine, 
which will take four pump barrels at once. There 
is also a four-apmdle Jathe for turning piston and 
pump roda, the slide reat being fitted with four tool- 
olders. There are several boring machines of 
different kinda; some will bore and face pump 
cylinders at one setting, and will take 11 ft. between 
centres, There is also a hydraulic testing machine 
for proving the castings before they are taken to the 
ree ts mill. There are in all over 400 machines of 






























in @ large shop principally ocoupied by the mulliv 
machines used in turning out the various sm 
required for steam engines, pumps, &c. An 
ingenious copying machine is mostly used for form- 
ing the milling cutters used in the shop, A hori- 
vontal shaft worke in a sleeve which pivots on 
trunnions, The shaft carries at the end a revolv- 
ing cutter. The template us fixed to a slide which 
aluo carries the work, and in this way the cutter 
is made to follow the contour of the template. 
Other machines are used for cutting the parta of 


tages of these handy Jabour-saving machines. In 
cases where aaingle part has to be duplicated so 
often it pays to make a apecial tool, Some of the 
milling cutters used in the shop we are referrmg to 
were built up of several parts, in fact there seemed 
to be no culty in getting any shapo, so long uf 
course as no undercutting was reyinred Another 
point in favour of this class of work is that no 
great skal! is required on the part of the operator. 

y of the machines we have referred to were 
attended to by young lada from about 15 to 18 years 
old, In this shop also were several four-spindle 
drilling machines with twist drills which we believe 
are hand ground, There were also vertical nut- 
shaping machines, screwing machines for nuts and 


various kinds in this shop bolts, and a vanety of other hght machine tools, 
Paasing to the pattern shop, we find some very} The general smithy is in the oorner of the pre- 
ood machines, ere are circular saws of vanous | mises formed by the main canal and one of the 


inds, dimension sawa, and cross-cut and rip saws, 
which will turn out the work ready for glass paper- 
ing, We may here remark that great attention is 
paid to the patterns made at the Cornwall Works, 
which are all very finely executed, no trouble being 
spared in order to get a good finish. This, no doubt, 
is & Wise provision considering how many pieces are 
here cast from one pattern, reproduction being 
the leading feature in the economy of the eatablish- 
ment, A large building in the centre of the pre- 
migea is act apart for stormg the atock patterns, a 
service which aa Wise considerable attention owing 
to the large number of patterns in uae. 

The block shop, which is situated on the main 
canal, forms an important department in the works, 
Here are ‘made the Weston differential pulley 
blocks so well known. These are tested from 
5 owt. to 4 tons. Brake blocks of various sizes 
tested from 1 to 3 tons; ‘‘dynamio” pulley blocks 
tested to as high ax one ton; rope blocks with 
eccentric brake on Hewitt and Goff's patent aro also 
erie in this shop. The other descriptions of 

locks are what are known as the London pattern, 
which are made single, double, three-fold, and four- 
fold ; and with sheaves from 24 in. in diameter and 
pat width of ve, up to 19 in, in diameter and 

+ in. width of groove. In these blocks each plate 
forms support to the spindle. Gin blocks, snatch 
blocks, clump blocks, malleable caat-iron dead eyea 
and other fittings of this kind, all of course of metal, 
are also made or finished here. Messrs. Tangye 
supply a large number of blocks for use in the Royal 
Navy. These are made of cast steel, and have 
wrought-iron hooks and atraps. They also make a 
block in which the frames and sheaves are of 
malleable cast iron, the hooks and pins being 
of wrought iron. They are galvanised, and are 
made up to 9 in. diameter of sheave, and will] 
take a Sin. rope. From the block shop we 
to the chain-making department, where there 
number of fires. In another build- 
ing the blocks and chain are put together so 
as to form sets of pulley blocks. Here also the 
chain is bri toned. by being laced in an iron 
revolving cylinder, firstly with piecea of coke and 
afte with leather cuttings. In this building 
is & sho combined p g press and shears, 
with clever automstio feed, for ebay shu the side 
_— of wrought-iron blocks. There is also 

or 

iron 


orms that runa up into the works. Here are 
several fires and some sinall steam hammers, olivers, 
and spring hammera—the latter used for drawing 
down the points of block hooks Thero 1s also a 
circular saw for cutting hot iron. At the end of 
the principal smithy 18 a larger steam hammer used 
for working up scrap, or for stamping larger blanks, 
such for inatance as those for punching beara. 
There are also steam shears for cutting up acrap. 
This hammer is eupphed with steam by a boiler 
fired by waste gases from the furnace At the back 
of the amithy is arange of mx Lancashire boilers. 
Hook-bending is made a special featuro, hydraulic 
machines being laid down by which hooks for 
blocks and other work are furmed at one operation, 
& hook of 2 in. sron being bent in about 30 seconds. 
ener tus for ee and hardening iron 
should also be noticed, ere are soversh other 
small smiths’ shops in different parts of thu pre- 
mises which are used for local work. The bar-tron 
store is placed close by the smithy Here is a ma- 
chine for cutting 4 in. iron of square section cold 
Close to this again is a forge where there are 
several drop preases used for stamping out smallor 
parts of engines, such as governor balls, nutre 
wheels, jomnts for engine rods, spanners, and a large 
variety of work of this deacnption. Further on 1s 
a building containing heavy tools for bending iron 
in various ways, auch as for engine cranks, &c. 
Silver melting pota are made here by forcing them 
by hydraulic power on dies. 

The department marked ‘‘ fitting shop” on the 

lan is a large equare building. Here most of the 

ydraulic machinery is turned out. Amongst a 
number of other tools there is a large three-spindlo 
shaft lathe, which will take 30 ft, lengths between 
centres. There are also several lathes of different 
kinds specially designed for particular work One 
was employed in turning a greoved flywheel used 
for rope driving. Another has two face plates and 
two slide rests on each aide, so that four cutters 
can be at work at one time, two separate pieces 
being chucked at once. 

Thore is also a Whitworth planing machine 
with revolving tool-holder and scrow traversing 
motion, together with a Whitworth brake lathe, 
which 1s mostly used for boring hydraulic cylinders. 
In this shop there are a large number of tensile 
testing machines in . These are a regular, 
list article with Messrs. o We should also 
mention that at the time of our visit a large anchor 
and cable testing machine, 64 ft. in | » Was in 
prograss of erection, which had bean ordered for 

1¢ proving house at Netherton. In the same shop 
was 8 four-cutter boring machine for jack cylinders. 
Tt has a vertical automatic feed, the table rising on 
four pillar guides. The lighter tools are placed in 


& press 
stamping out pitch chain blanks from aha? 

or ateel, the latter material being genorall 
used. It also has a well-designed automatio feed. 


iron blocks are mostly stamped by a hydraulic 
presa, of which there are three or four in the block 


pieces required. Adjoining the block shop 
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Here ‘i a machine twist drill | 
Eatin by Thompeon, Sterne, and Co., and also a : spindles traverse, and the work is fed up sutomati- 
machine for the same pu : together with 


galleries above. 


tatone machine for the shifting cutters of tool- 

ho ders. There is also a machine for cutting 

leather ag tae cing rounding angles aft eet | 

tterna, : 7 spoken Vv 

and it is aaid that with s tinige ‘MA ual 

ight work and ten Siri ‘as much curved work 

turned out by a pattern maker in thé same 

tine, whilst a far better Gnish is obtained. 

‘‘ patent angling” is a list article with Mosars. 

ca nae ac their own patterns. 

TRS jack ah is also an important ” department at 

the Govawall Works, and indood it it is probably as 

muck by their hydraulic jacks as by anything eles 

the Brothers Tangye first became peri The 

pak thop is not shown on the plan, it being onan 

uppér floor above the crane shop. Here we noticed 
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a threo-spindle double-geared drill in which the 


cally on the table. There was alao a three-spindle 
sorew-cutting lathe for cutting square threads on 
aok-lifting screws. We also noticed a four-spindle 


{sene for eulin jack-traversing screwa! and also b 


a double-ended lathe for turning hydraulic r rams, 
In this shop pune bears ate made and 
together with rail . The special hydraulic 
shears for cutting wire rope up to-G in, are also 
© here. 


the engine hop, where there 
ay intonted for electric 
pad come to the-retort 


fi for the Wilso: capt tage ite oa ibe 
or 8 n W6ers KTS TUITE O 
siting oly 


The madeh 


former work ' a special tool of ex- 
ly ingenious: which it would be hie 
posible to describe wi out itestrations. 


Serr. rr, §, 18 1884. 
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dope one hydraulic and one steam aot, er, hei 
_ shitaring warhinen with other 
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PORTABLE STEAM PUMP. 
CONSTRUCTED BY MESSRS. J. EVANS AND SONS, WOLVERHAMPTON. 
(For Description, see Page 221.) 


boxes of vertical boilers, a large circular hearth that dan 


being attached. The timber yard and nters’ 
shops are placed in this part of the works, and call 
for no special notice. The foundries, it will be 
noticed, are placed in the centre of the premises. 
These constitute the oldest part of the works. At 
the time of our visit they were still in work, but 
new foundries were being rapidly finished (and, 1n- 
deed, to some extent were in use) on the north side 
of tho Cornwall-road. These, we understand, con- 
tain all the best modern appliances. The old 
foundries do not cal) for any special notice. 

In connection with the Cornwall Works, although 
we believe not altogether under the same manage- 
ment, is Tangyes’ hine Tool Company, Limited, 
and the steel works which 1s marked on the plan. 
There 1s much of interest in both these depart- 
ments, but we must leave them fora future occasion. 
In a short notice like the present it is manifestly 
impossible to do justice to Messrs, Tangycs’ vast 
establishment. Perhaps the beat lesson to be learnt 
from an inspection of their works ia the valuo of 
good organisation and the advantages afforded by 
reduplication of articles, when apecial tools are 
ada to particular kinds of work. It 1s this prin- 
pally that enables the Soho firm to turn out ex- 
cellent work at so moderate a rate, 








QANADIAN PAOCIFIO RAILWAY. 
No. XTX. 
KAMLOOPS TO THR PACIFIO. 

In 1879 tenders wore ed for the construction 
of four sections of the Pacific Railway in British 
Columbia, extetiding from Emory's Bar to Kam- 
loops, 129 miles, the whole of which were subee- 

uently let to Mr. D, O. Mills, agra Pr 

ter the piece from Emory's Bar to the Port Moody 
terminus, 86 sa = contracted for by ron 
Ouderdonk, under whose management practically 
the whole 215 miles has now been finished. 
section waa to be constructed ae Government, 
and handed over to the Pacifio pany as part of 
the bonus for the completion of the other sections 


of the jine. 
Fraser River in point of tude and con- 
i 1s second only to the Columbia 
on the north-west coast of America, Unlike the 
Columbia, ite enteunce from the Pacific is free from 





This | 109 miles from Douglas by this route, and 40 miles 
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Hope; but between these last two points is a dan- 
gerous ‘‘ riffle’ as it is locally termed, so that to 
avoid this the railway conatruction commenced just 
below Emory’s Bar, and five milog below Yale. 

Yale ws the lower part of the neok of the Frazer 
Valley, below which is the Lower Frazer or 
Now Westminster district, and above is the long 
rocky oanyon or gorge, through which tho river 
forces its way through the Cascade range of moun- 
tains, which answors to the Ooast range in the 
United States further south. Through this the 
waters boil aud rush with uncontrollable fury, and 
below 1t they gradually tame down to the head of 
the tide, 60 miles above the mouth, below which 
the waters sweep forward deep and tranquil to the 
sea ; for the last 100 miles of its course the river 
has an average width of half a mile. At Lytton, 
53 miles above Yale, the Thompson River comes in 
from the east, the largest tributary, and the outlet 
of a large district of different climatic and topogra- 
phical character altogether. The centre, ad Tatat 
probably soon to be the largest town of this upper 
and dryer region, 18 Kamloops, situated at the junc- 
tion of the North and South Thompson Rivers, 
where both unite in Kamloops Lake, about 240 milos 
from the proposed terminus at Port Moody on the 
Pacific, and 235 miles from the point to where the 
rails are now laid at the summit of the Rocky 
Mountains. Kamloops 1s situated at the uppor end 
and on the south side of the Kamlvops Lake, at tho 
point opposite to which the North mhiciipest comes 
mn from the north, and from which tho lake and its 
tributary watcra will afford a navigation of somo 
hundreds of miles m different directions. Not only 
will this be the centre of a large agricultural dis- 
trict, but the mineral and forest wealth to be de- 
veloped 18 of a most important character. The 
North Thompson 18 especially mch in both these 
natural qualifications, and the extensive coal de- 
posita on its banka will certamly be most exten- 
sively wrought when the railway 1s completed. It 1s 
not always easy in these deposita to say where true 
coal enda and lignite begins. The coal here 1 
between the two, and hes m a higher geological 
series than carbonaceous seams are generally found 
er to life, and vessel, and cargo, which | 1n other parte of the world. 
so painfully distinguishes the larger stream. Aj Tho railway lino which follows the south mde of 
sheltered strait, acarcely 15 miles wide, receives its | the South Thompson from Shuawap Lake to Kam- 
waters, whilst the Jsland of Vancouver acts as a/ loops maintains its duo west direction along the 
natural breakwater to protect this from the sturms | south shore of Kamlovps Lake to Savona's Ferry 
of the Pacific. The river reaches the sea by two | for about 25 miles, and forward down the Thompson 
channels, either of which is navigable for any sized | River for 35 milos further, where it turns south- 
vossel ; these unito 15 miles up, and in neither of | weat and then south to Spence's Bridge, 42 miles 
them 1s there any bar or tidal disturbance as in| fron. Savona's Ferry. Hero the line crosses the 
the Columbia As the river 1s approached the in- | Nicula River, an important tributary of the Thomp- 
creasing muddiness of the water gives evidence of | aon and the outlet of a large and promising farm- 
the iminense quantity of detmtus brought down by |ing district Continuing along the Thompson in o 
its waters, and of the strength of the current which | south-west direction it enters the Frazer Valley at 
keeps it ao long in suspension The river has a| Lytton, 2b ules from Spence’s Bridge and 71 miles 
length of from 700 tv 800 miles, and in this dis- | from Savona’s Ferry, and its course forward for the 
tance, in one part of its course or another, it runs {next 130 mules 1s closely parallel to tho great wild 
towards every point of the compass. For over 100 | river of British Columbia From Lytton to Emory's 































miles it drains the western slopes of the Rocky 
Mountains, the general course of the tributaries 
varying from north to west. All of these unite at 
Fort George in latitude 64 deg. north and about 
122 deg 60 min west longitude, where the eleva- 
tion of the river 1s 1690 ft. above the sea level, 





Bar, 58 miles, the greater portion of the mver is a 
wild tumultuous burat of waters rushing and 
foaming along its contracted rocky bod degply cut 
into the mountain range, and rising when at its 
flood, 60 ft. or 70 ft above its normal height. Six 
miles below Lytton the railway crossea the main river 


and whence its course 18 generally south, varying|on a cantilever bridge recently vrected, detailed 
towards the east tu Lytton, where 1t receives the | drawings of which are g)ven on page 226, and on our 
waters of the Thompson, its principal tmbutary, | two-page plate The river here thunders through a 
and where the elevation 1s about 700 ft. above |rocky canyon 126 ft at ordinary high water below 
the sea level. Ita course forward 1s first south to| the level of the rails, but whon the summer floods 
Emory’s Bar, and then west to the ocean. The | are passing through,’ ita height is then 60 ft. above 
river 18 navigable for vessels of any size to|this, and the uproar of its torrent is something 
New Westminster, 15 miles from its mouth, above | fearful. The erection of anything like a scaffold- 
which two lines of stern-wheel steamers continue | ing or falae worka in this situation was out of the 
the navigation, the one to Douglas on Hudson's | question, and hence the advantage and propriety of 
Laka, 118 miles from New Weatmineter, and the | the cantilever system, by which rads construc- 
other up the main river to Yale, about 100 mules. | tions over tho river aro unnecessary. This would 
For 05 miles the route is common w both, as far | have been the first bridge on this principle erected in 
as the confluence of the Harrson River, up which | America had 1t not been for the very long time that 
and the Harrison Lake, 60 miles from the Frazer, 1s | waa occupied in bringing the ironwork across the 
the town of Douglas. From this point a good Atlantic, tho vessel occupying within two days of 
wagon road has been cut 400 miles to Williams|six months on the voyage, during which time 
Oreek, crossing the Frazer River at Lillooett, {the Canada Southern Bridge across the Niagara 
was ordered, built, and opened for traffic. The 
The head of | span of the Frazer River ie A from centre to 
navigation in the main river m the earlier days of | centre of the cantilevers, uw 315 ft. The two levers 
steam navigation was Hope, 85 miles from New | are each 210 ft. long, and they carry bet.veen them 
Westminster, but roads were not then in existence | a girder 105 ft., so that from the anchorage at each 
up the Frazer, and every milo that goods could bo | end the truss support ia 525 ft, The centre of each 
taken by water was a Mouble waving, so steamers | cautilever 1s carried by a stone pier 72 ft. high from 
of larger power were constructed to go always to| the rock on the river bank, and the outer ends of the 
Emory’s tar, and generally to Yale, 15 miles above | levers are held in position by an anchorage in the 





above Lytton by the River Frazer. 
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abutinent founded on the solid rock of the mverj} and its vicinity afford every beauty that can be de- 


bank All the piers, inks, contres, and the lower} sired, Hope, 15 miles below, is on the east side of 


pid lost upyn them , last 


chorda of the cantilevers are of Sieimens-Martin 
steel, whilat the othar parts of the truss are the 
bost refined iron. The bedplates and anchcrages 
are of castiron; the weight of the whole being 
243,000 Ih. of steel, 941,000 lb. of wrought iron, 
and 40,000 Ib. of cast iron, or about 546 tons alto- 
yother. The strains are calculated to carry s trai 
the full length of the bridge, weighing 2600 Ib. to 
the foot run in length, with two locomotives at tho 
hoad, each weighing 55,000 1b, on three pairw of 
drivers, not over 14 ft wheel baso mn addition. The 
witid strain is calculated for the full surface of both 
trusses aud atrain showing a wide exposure of 10 ft 
in height and the full length of the bridge. The 
bridgework was made by Hawka, Crawshay, and 
Co,, of Gateshend on-Tyne, and the contractor for 
its erection was Mr A, Ouderdonk, 

At ao distanco of 23 miles suuth of this bridge 1s 
ostou Bar, a rather culebrated place m the old 
gold mining days of the province. The work an 
this section is very heavy through the rocky flanks, 
and eng tho rugged aide of the mver which 
foams and frots below, five large gullies, each from 
76 ft. to 100 ft. deap, have to be crossed for lengths 
of from 400 ft to 600 ft. each, and an awkward 
tunnel through a projecting headland = From 
Boston Gar to Yale, 24 mules, the work is heavier 
still ; there are altogether fourteen tunnels and 
three heavy bridges, and the line is axposed im 
places to slips and land slides that have tu be 
guarded against, Yale aud most of the villagos up 
the Wrazer were onginally ether Hudaon Bay 
posts or were created in the firat rush of the gold 
mining fever when diffarent compantes took posses- 
gion of the different ‘‘bara” along the mver, and 
where a number of claus were located” on the 
Asie bar, more 0 Jess of a village at once 
sprung up in the neyhbourhovd Yale owes 
Its origin to both these causes, and takes ta 
uume from Mr. J M. Yale, an officer of the Hud- 
son's Buy Company, to whom belongs the merit 
of first indugmy the Indians to turn their atten- 
tion to work as a incans of getting a living, At 
Fort M‘Lauchlan, on Milbank Sound, he tirst set 
thom regularly to work tuking large stumps out of 
tho ground, and wooding up the steamboats , they 
then became boatmen, ploughmen, fishermen, and 

almost everything elae His instructions have not 
ear Mr Ouderdonk 

id 40,000 dola in wages for Judian labour, and the 
wo laigo steam mills on Burvard’s Inlet paid 
18,000 dolx, At Mitla Katla there 1s sawmill run 
entirely by the Indians, and their work in connec- 
tion with the large salmon hahertes and canning 
establishments is equal to any procurable. The result 
ws, that whilst all the othor Indian races, almost 
without exception, are stationary or retrograding 
in numbera and social position, the Indian races 
in the south of British Golumbia ara increasing 1n 

pulation and resources, and are gradually assum- 
ing the dress, manners, aud ambitions of civilised hfe. 

The word “bar” in miming phrasevlogy means 
a bed, of gravel contaming ‘ gould” and left dry 
at tho low atages of the mver, and two of the 
best of these bars for gold wasling were Emory’s 
Bar and Hill’a Bar, beth not far from Yale. 
A vast amount of gold was washed out here in 
1858 and subsequent years, and was only aban- 
doned by white men when the best of 1t was gone 
over and the proceeds full to leas than 6 dola per 
day per man, but the Chinese ati) remain, and are 
every yorr mnore or less to be acen washing the 
gravel when the water is low enough. Yalo 1s 110 
miles from the mouth of the river and called the 
head of steamer navigation ; for some miles below 
this, the channel 1s contracted between the great 
mountains that inclose it on both sides, and as the 
traveller ascends the river, the scenery becomes 
grander and more majestic, Mountains towering 
up into and above the clouds, rise in mighty 
yrandeur from the river aides. Some of these are 
almost perpondioular brown rock, othera of dif- 
ferent formation show the stratification along their 
bare sides where slips and denudations have taken 

lace, whilat others ugain are covored with a heavy 
oreat and higher up are clothed with perpetual 
anow. The river turna and twats, extends and 
contracts, as if in suspense and agony lest at any 
moment some of tho great rocky buttresses 


should fall from ther fastenmgs and dam up, 


the mver, and consequently left out in the present 
rauway connection, but it 1s a very beautiful placa, 
where the channel between the mountains 1s 4 ve 
narrow one, and their huge bulk approaches on eac 
side #0 closely to the river, that the aun haa scarcely 
an opportunity of casting hia glorious rays upon 
the troubled waters between them The best known 
argentiferous deposits in the province are near to 
Hope, about ax mies distance up the mountains, 
but still in the Frazer Valley. The lodes probably 
traverse an outlier of the eretaceous formation 
which caps the Cascade rocks of this region. They 
are formod in an awkward localty for acoeas, at an 
elevation of 6000 ft., and so far have not been ex- 
tenaively worked. Below Hope the river runs weat, 
and the railway continues closely skirting ita north 
bank till within a fow miles of New Westminster, 
when it leaves the Frazer Valley, and, crossing 
the low landa of the Pitt River marshes, reaches ita 
weatern terminus at Port Moody on Burrard’s Inlet. 
It was for somo time a question whether this place 
or New Weatininster should be the terminus, but 
the choice haa been decided in favour of Port 
Moody, the general opimion concurring in the cor- 
roctnuss of the selection: and 1t is now decided to put 
down a branch line to the ex-oapital, which, for the 
present, will answer overy purpose. 

New Westminster, situated just above tho bifur- 
cation of the two outlets of the Frazer, and fifteen 
niles from their mouths, was selected as the atte of 
the capital of the province when Bnitiah Columbia 
was first organued i Noraaleen Moody, late Commus- 
sioner of Lands and Works, partly for the atrategical 
excellunve of the situation, and partly for the good 
anchorage in its front, and for its admirable pom- 
tion for controlling the trade, and it continued as 
the capital of the province until the amalgamation 
of the two provinces of British Oolumbia and Van- 
couver's Island made one uf the two capitals un- 
necessary, and Victoria was chosen as tho seat of 
Government for both, As the site of a large city, 
1ts position is defective, as the slope on which it 
atands is inconveniently steop, but it is the largest 
place upon the mainland at present, and the 
second largest in the province, whilst its won- 
derful agricultural surroundings and its grow- 
ing industries, wil] always make it a moat 1m- 
portant place, and probably a successful nmval 
to either Wicloria or Purt Moody. Between the city 
and the mouth of the river are the wonderful delta 
lands of the Frazer formed by tho deposits brought 
down by the river, and probably the richest farming 
and garden land in the world. From a Baa ae 
published ‘* under the direction of the Minister of 
Agrioulture” in 1883, called ‘‘ British Columbia, 
its Climate and Resources,” we read of these lands, 
page 56 ‘' Wheat haa not been oxtenavely culti- 
vated, but as much as 62 bushels of fall wheat have 
been harvested from a measured acre. The hay 
crop 1s generally heavy, 34 tona to the acre being 
not uncommon. From one farm were produced, 
oats 75 buahela per acre, wheat 50 bushels per 
acre, hay 3} tons; all of which found rendy sale at 
the following prices per ton. Hay, 12 dols. to 
16 dols , wheat, 40 dols ; barley, 30 dola. ; po- 
tatous, 30 dols , co,” Of another municipality it 
issaid: '* The settlement comprises 40,000 acres of 
rich delta land of deep black earth, yielding 
surprising crops of timothy, oats, barley, wheat, 
and fruita From harvested crops at several well- 
known farms, the yreld per sore is about as follows : 
Wheat, 40 bushels, oats, 60 to 65; barley, 40, 
turnips, 40 to 50 tons. An instance 1s known of a 
yield of 3 tons of timothy in the twelfth crop, and 
of 80 bushels of wheat per acre.” Of a third muni- 
cipality it is stated that ‘‘as high as 100 bushels of 
oats have been harvested off a single acre of dyked 
land.” It may interest the farmers of England to 
know that this land, with a frontage on the river, is 
held at 25 dols. per acre, say, 1. sterling, but t 
which lies back from the river, and therefore not 

uite accessible, may be bought at a lower figure. 

he aize and luxuriance of the vegetation is also 
worth a remark. During last season tim 
grass was cut in the neighbourhood of Port Ham- 
mond 7 ft. in height, and the average of the crop was 
d ft. 7in. Pumpkins grow to 70 lb. weight exch, 

uash 58 Ib., vegetable marrows 9 lb., carrota run 
3 lb. to 4 1b. each, potatoes 2 Ib. to 3 lb., onions, 
1$ }b., Swedish turnipa, 48 lb , cauliflowers 12 lb., 


























the groat stream that struggles to find its pas-|mangolds 20 lb., and pears 21%. each. Caulifowers 


asgo amongst them. To the lover of the 


io- 
turesque, the rough mouaotain and the torrent, Yale 





have been known to run as high as 37 ib., and 
cabbages as much aa 60 ib. each, 
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In one apecial industry New Westminster is likely 
to remain unrivalled : the Frazer River salmon is now 
known everywhere, and although the fisheries of 
British Columbia are still in their infancy, there 
are already fourteen large canning establishments 
within 16 miles of the city. In an ordinary season 
they put up 300,000 vases (48 tins each), repreaent- 
ing 1,600,000 dola There are at least ax distinct 
species of salmon (and it is said a seventh that does 
not ascend the et and they are so numerous 
that a hundred fathom drift net has taken 853 
salmon in ten hours, In 1876 there were only 
three canneries in the province, which produced 
8247 casos =In 1882 there were ship 250,000 
ones Valued at 1,247,000 dols., the salmon tishery 
regularly employing 3000 hands. The regular Frazer 
River canning establishment 18 worthy of a visit. 
One of the newest of those 1s the Richmond Cannery, 
wn the North Arm, 12 miles below New West- 
minstor The main building is 200 ft. long by 
75 ft. wide, of which 50 ft. wide w two atories 
high, and the other 26 ft. is on a long wharf 
facing the water side. The machinery and plant are 
all now and firat-clasa in every particular, and the 
coat of the whole roady for work, was 40,000 duls. 
The Delta Cannery has ite main building 150 ft. by 
120 ft., with a 10 ft. wharf round three sides of it. 
Besides these are separate buildings for the engine 
room and boiler house, the ver house, the cval 
sheds, the store for finished cases, the net house, 
and foueteny three or four boarding-houses. During 
the fishing season, which commences about the first 
week in July, they employ forty boats, exch mannid 

four Indians, two bor the day and two for the 
night pelea ena: & total of 160 Indians. Then 
there are 150 Chinamen engaged in the different 
departments of the canning, aud about twenty white 
mén as heads of the various departmenta , 1n addi- 
tion to these there are a large number of Indian 
women steadily employed on the nets, which average 
from 120 to 150 fathoms in length, and cost a dollor 
afathom. In other words the averago net is 900 ft. 
long by 164 ft. deop. It requires fifty of these for 
acannery putting up 1000 cases per day, and it 
gtanda a inonth’s work, when it 1s thrown aside as 
ussless. Each company has generally four camps, 
each with forty Indiaps and one white man at ite 
head, Every morning the company’s steamer visits 
each camp, and brings away the fish in ascow towed 
along for the purpose ho cleaning and outt 
house, a building about 70 ft by 25 ft , w provide 
generally with an overshot waterwheel which draws 
the fish-iaden cars from the wharf to the cleanin 
troughs, where the water issuing from the whee 
gweeps away with tremendous force all the offal into 
the bay, leaving no dirt or smell behind. Much of 
this cleaning and cutting 1s done by machinery, 
which cuts up the fish the oxact size fur the cana, 
and savos most of the labour, the whole being 
managed with the greatest care and moat scrupulous 
cleanliness, a copious supply of fresh cold water 
being of the first importance. 

The general fisheries so far have been neglected for 
the salmon, the available capital having been prin- 
cipally drawn into this business, but there is one 
exception in the fur seal, the fishing of which yields 
about 200,000 dols. per annum. This valuable 
animal ia not found on the Atlantio coast, being 
especially a product of Pacific waters. During the 
lnat seaaon, ton schooners, ting 483 tons, were 
used in this fishery. with 46 sailors and 292 Indian 
hunters, requiring for their use 146 cedar canoes. 

Port Moody, the point selected for the terminus 
of the Pacific Railway, 1s situated at the extremity 
of the southern arm of Burrard’s Inlet, a parallel 
sheet of water to the Frazer, and overland about 
tive mules northof New Westminster. It us by water 
75 miles from Victoria, and opposite to the mouth of 
the inlet, and 30 miles across the Gulf of Georgia, is 
Nanaimo, the present centre uf the coal trade of 
the province, and from which a railway will shortly 
be under construction to Esquimalt and Victoria in 
Vancouver's Island. In the ious harbour 
of Nanaimo, vessels of any size can load within.a 
short distance of the minea, at the excellont wharves 





othy | owned by the different collieries. Burrard Inlet itself 


is about 12 miles in length, has an anchorage of 
from 10 to $4 fathoms for nearly three mules, with 
no winds or currents save the abb and flow of the 
tide. Between the town site and the sea, are two 
‘‘narrowa,” both of which are free from cig 
the tidal current psasing through the first from 

to sight knots per hour, and through the second 
from three to seven. The ship channel is suffi- 
diently wide in either of them, and they serve to 
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effectually deaden any storm or waves outside. The 
town site ia plentifully supplied with running 
streams, has a sloping, Fayallg: and sandy beach, 
and 1s favourable for docks, for the construc- 
tion of wharves, or any other purpose required 
at an important railway terminus. The land on 
both sides of the inlet 1s generally densely wooded, 
bearing in profasion the large Douglas pine, which 
has already become an article of considerable ox- 
port. There is ample apace here for the re- 
quirements of a city and a port, the water 18 dee 
enough for the largest steamers, the access at a 
times, day or night, 18 all that could be desired, the 
acenery 1s magnificent, the climate unexcoptionable, 
and immediately opposite is the grandest peng hs 
coal at present known upon the Pacific Ocean. Ex 
tensive proparations have already been made for 
the future commerce that is shortly to crowd those 
shores, amongst the reat a wharf 1370 ft in length 
and 153 ft, in breadth at the middle. This 1s 
substantially built, resting on 1723 piles from 12 in. 
to 20 in. in diameter, well braced and stayed in 
every direction, and the whole front presenting a 
solid timber wall 14 in in thickness. The lowest 
depth of water along the front, excepting where 1t 
slopes back tu the shore, is 26 ft. At the back and 
around this, 1s laid out the incipient town which 
already begins to show the formation of ita squares 
and blocks, and long lines of broad and well-graded 
atroets. 

The most important feature in this Canadian 
Pacific terminus 18 the immediate proxunity of a 
deposit of coal, the advantage of which in these 
days of steam it 18 impoamble to over-estimate The 
cou! at Nanaimo 1s said to have been discovered 
about 1850 by the Indians, and shortly afterwards 
the Hudson's Bay Company conmmenced working it 
Up to November, 1859, there were no regulur 
records kopt of what the mine turned out, but it 
was said that up to that time 25,000 tons had heen 
extracted In 1861 the company sold this mine to 
the Vancouver Cual Company, and up to the end of 
1863 this company shipped 69,473 tons, ag stated 
in their first report, sd in March, 1864. In the 
Nanaimo district there are now three companies at 
work, the Vaucouver Company, working the 
Douglas, Chase River, and Fitzwilham mines, 
known collectively as the Nananno Colhery , the 
Wellington Collieries, belonging to Messrs Duns- 
muir, Diggle, and Co. , and a new concern worked 
by the East Wellington Coal Company, called the 
Harewood Colliery. The principal working of the 
old company at Nanaimo is at Chase River, which 
1s worked by a slope 500 yards lung At the 
bottom, this coal ia 4ft. m thickness, varying to 
6ft, lying at a slope of from 10deg to 45deg 
Thia mine and the Douglas are now connected 
underground, forming a very large colliery, and part 
of these workings are under the sea at the head of 
Nanaimo harbour The Fitzwilliam mine is a new 
work, and will be, when finished, a shaft 600 ft 
deep, the coal being brought to the surface by a 

owerful pair of engines with 30in. cylinders and 

ft. stroke. Some distance to the north of this, a 

aoomneall yt 16 ft in diameter, is being sunk, which 

orked by a double engine with oylinders 
10in. by 4ft. All this machinery, with boiler and 
appliances, came out from England in 1882. The 
coal in this new establishment is from 6ft to 12 ft. 
in thickness, and of the same good quahty as the 
old workings The Wellington Collieries are a little 
north of Nanaimo, but the same class of coal. The 
principal colliery has a slope 1000 yards long, 
worked by a powerful double engine at some dis- 
tance from the mouth, and the coal is extracted 
from four levels, two on each aside of this maim 
road. Tho seam is from G ft. to 10 ft. in thickness, 
and of excellent quality. There are two other 
slopes besides this, one of which (No 3) is a new 
working altogether at the low side of a heavy down 
throw or fault in the sean, ao that it is altogether 
diatinct from the other two, although probably tho 
same seam, here, however, from 8ft. to 11 ft in 
thickness. Another new working 18 called No 4 
shaft, 633 ft. 1n perpendicular depth, the seam in 
this shaft baing 10ft. in thickness. For the year 
ending December 31, 1882, thia colliery turned out 
230,710 tons of coal, of which 188,569 were ex- 
ported, the total number of hands employed were 
601, of which 285 were Chinese. The Nanaimo 
Colliery d the same period turned ont 51,429 
tons, of which 48,842 were exported, employing 
273 men all told. Both these collieries have a 
locomotive railway from the mines to these wharves, 
whilst the Harewood Company, which has not yet 
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sont 1 their returns, aro working their coal to the | arch and enters on the arched bridge He takes 
wharf by a wire tramway, The total output of |two examples Examplel A ourved nb of rather 
Vancouver coal for 1882 was 282,139 tons, being | flat curvature having ite upper momber horizontal, 
tho highest yield ao far attained, bracing vertical and diagonal, load equally diatr- 
The principal market for this coal is San Fran-| buted along the upper honzontal member, Ex- 
cisco, and another portion 1s now bemg shipped to anple 2. Sumiar to Example 1, the last, but with 
Wilmington, in Southern California, for the supply | different bracing , m this no verticals, but a angle 
of the railways and other consumors in that distiict | triangulation Warren. Example 3 Sumular to Ex- 
Although there mw plenty of oval in the United | ample 2, the last, with simular bracing, but the apox 
States on the Pacific coast, yet the superior quality | of trangulation m the muddle 1s on the imtrados 
of the Nanaimo coal permits them to bring it the | instead of the extrados of the crown 
much further distance, and to face a hoavy import] It i strange that the author did not learn 
duty. The coals suttable to supply the United jin his twenty-four years’ exporionce that tho 
States Navy wore thoroughly tested by the War De- | casos in which the load 1s equally distributed on 
partinent some yexrs ago, to find out which fuels | each side of the crown are the easy cases, and that 
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-| gave the best results, and 1t was found that to raiso | the cases whero there 18 a hinge at tho crown, limit- 


the sane ateam, it took 1800 lb. of Nanaimo coal, jing the position of the hormzontal thrust at the 
2400 1b of Seattle coal from Washington territory, | crown, are also easy cases, im both of which the 
2600 1b. of Coos Bay oval in Oregon, and 2600 1b |prineiples of simple static resolution might be 
of Mount Diable coal from California, showing that |apphed A temporary ryidity for purpose of argu- 
as far aa tho Pacific coast is concerned, the Nanaimo | ment may be fait agsumod, or a balance of defor- 
coal has a marked superiority over all others, Of | mation on each side of the crown 
the coal used in San Francisco (883,000 tons in} All the more dificult cases invelve the conside- 
1882) about one-fifth comes from Nanaimo, being | ration of tho elastic deformation, an absence of 
retaued at 12 dols per ton, about the same| knowledge of the position of the line of thrust at 
quantity comes fiom England as ballast for grain-/the crown, and all the various effucta of partial 
Jaden vessela, and nearly another fifth comes from | loading, culininating in that condition least favour- 
Australia, the balance boing the cheap and in-/able to the curved rib at any and every part of it 
ferior Oregon, Washington, and California coal, |'he mere polygon of force, whethor graphic or 
which can be retailed at 6 dols per ton analytic, applies toa rigid condition, or to a very 
Along the Gulf of Georgia another unportant | near! vad condition perhaps, which may oxiat 
coalfield quite as good, and probably much more ex- | merely at the bearings of an atte curved rib 
tunstve, exiats at Comox r Richardson, of the| We hope that on the next occasion Mr Heaford 
Geologion) Survey in 1872-73, made a number of | will direct his labours with the help of the know- 
most careful meaaurementa over the whole of this | ledge already gamed by the suentitic members of 
area, the outcrops atretching over 30 miles of | his profession he wil! then probably achieve some- 
country and coming down to the water side, Thoro | thing more useful For the present we ascribe every 
are nine seams known, with an aggrogate thickness of | crodit to hig good intentions and to his toil , im the 
16 ft, the lowest and thickest bemyg 7 ft In| futuro we may have an opportumty of noticmg his 
another section at the Union Minos, ten seams wore | more effective work for the good of the community, 
proved with an aygreyate thickness of 20 ft, the ae 
thickest seam being 10 ft , and this section 18 only a} Year Book of the Seientific and Learned Soceeties of Great 
mnall part of the known productive area. Mr Bruam and Ireland Giving an Account of the Orin 
Richardeon estimates that there aro an average of eae gee rape dela Reale from opel 
16,000,000 tons per squarc milo for at least 300 trq Screntyr So itive Lerouahinl Ue World Firat 
ayuare ules in the Comox district Comox and| Annual Issue. London Charles Griffin and Co. 
anaume are not the only known cvoal measures in| 1884 
Vancouver's Island, and on the maimland Dr, | This volumo, which fills a very real want, 18 divided 
Dawaon gives a list of over thirty localities where | into fifteen sections The first fourteen deal with 
either coal or lignite oxiata = In the Nicola Valley, | societies in the Umited Kingdom, giving particulars 
crossed Ly the Pacific Ratlway, he examined in 1875 | of over five hundred of them, arranged 1n classes 
a@ ft seam of hguite, which he believed can be | according to their objects, and the last section is a 
traced 11 @ continuous seam for over 100 miles jlist of over fourteen hundred foreign societies 
Another large coal area exists in the North Thomp- | Every care has been taken to insure accuracy The 
gon Valley, the seam bomg 8 ft im thickness, but | nutacos have been compiled from data furnished by 
at present none of these are worked = Nor of all the | the respective societies, and in the great majority 
other minerals, iron ore, silver, lead, copper, | of cases, proofs have deen submitted to the ofhciala 
platinum, can there be any favourable account|for correction It 1s el Seid that im the future 
givon of any actual workings, all for some reason | anrual issues theio shall be incorporated the titles 
or another waiting undeveloped for the railway or|of papers read hofore, or published by, the various 
something to turn up. societies, with the names of the authors. When 
this is done the volume will become a scientific 
directory, chronicling the work and discoveries of 
the year, and enabling the worker in one brapch ta 
try his hand in all that interests him in kindred 
lines of research, We trust that it will meet with 
an encouraging reception 
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Sirains on Braced Iran Arches and Arched Iron RBridues, 
Lituatrated Graphwally, By AS Wearory London 
Spon. 1883, 

Tue motive of this sincere and laborious little 

work is mentioned thus in tho preface. ‘‘ As I 

have never seen or heard of any work wherein the| Tue engraving on page 21 ropreacnts a ‘ Cornish” 

sulution of the arch was arrived at purely by tho | steum pump aad boiler as aupphed by Mesers. Joauph 
parallelogram of forces, I am tempted tu submit | Evans and Sons, of Wols erhampton, to the Birmingham 
the res t of my roscarches = alav, ‘¢ Byer B1nce Corporation Water Department It 18 constricted 

1 entered the profession of engimvering, which 1s | according to Tonkin’s patent, and has cylinders 6 i 

now twenty-four years ago, I have always had one and 10m in diameter respectiy ols Merion & stroke of 

fixed oe that if the parallelogram of forces woro ee eine, ea gti pelea tha oF 

applicable in golving the strains on any one struc- poe . 

ture, it should be equally applicable in the solution | Wenehes, and for irrigation purposes, aul sx of tho 

of others, the only difliculty being how it should gritty or duty water Vt in fittod with Evans's im- 

be applied roved rotating rubber dise valves and with top and 
The author ep a lis methods to certain cases, bottom valve doors to render them acceasible By 

which arothese. Example]: A semicircular braced | moans of a three way cock fixed in the exhaust pipe 
nb of equal width of mng, loaded uniformly at | the exhaust steam can be turned either into tho funnel 
points equidiatant along the curve. Example 2° A | or into the suction chamber underneath the pomp. 
very similar case with diminished or increased load. | Where it is condensed and creates a vacuum. ae 

Example 3. A case very similar to Example 1 with |#8 fixed im the suction pipe to prevent stones, &c,, 

sar bracing Harte 4: A cao vary mx] flung sy hn FUE AOE cer etal 

ae qe arg Arm hee era he rubbish that may have accumulated, The boiler is 
aniple 90, Ke Dxample f, 1B COUMEC | vertical, with cross tubes, and ia fitted with an in- 
lattice and omitting the radial bracing. Example6. 


ector and lagged with mahogany The pump and 
Much like Exampie 5, with the middle apex of eae are fixed on a strong wrought-iron frame carried 


bracing not at the extrados, but at the intrados uf on springs and mounted on strong wrought-tron tra- 
the crown, velling wheels, The shafts are male of wrought iron 
Then the author supposcs he departs from the ! tube, 





wie ene ne piste ioe 
ee ee en ee 


EVANS'S PORTABLM “CORNISH” STEAM 
PUMP. 


222 


ENGINEERING. 


(Serr. 5, 1884, 





BAXTER’S ANCHOR GEAR. 


Tue Brazilian armour-clad turret-ship the Riachuelo,/ ANCHOR GEAR FOR THE IRONCLAD 


which is now lying in the Thames completing her 
eyuipment and outfit of sen stores, before procesding 
to her destination, is a very officient warship, com- 
bining as she doss many of the qualities which the 
elvanced knowledge and exporience of the present 
my now render obtainable, 

n the earller days of our armour-clads, the main 
object almed at scemed to be to enable them to give 
and take hard blows with as little injury to themselves 
as possible. Since then ademand has arisen for ter 
speed and larger endurance under steam, and for the 
possession of these qualities in conjunction with quick- 
ness of manceuvring and a minimum draught of water. 
The latter enable vessels to pursue their opponenta into 
shallow waters and intricate channels,and to make more 
effectual use of their running powers in the open sea. 
Much has also bean done to enable them to get quickly 
under steam, and torpedo boats even, which are carried 
by some of thom, are supplied with steam directly 
from the main boilers of the ship which enables them 
to be made ready for action in an incredibly short apace 
of time, There is one quality, however, which con- 
duces {in no small d to the efficiency of a fighting 
ship, which until very recently had not received the 
attention It deserved, viz., that of being able to come 
quickly to, and to quickly leave, an anchorage, and 
the power of working tho anchors and cables with 
quickness, power, and certainty, 

Muoh had been done in the way of improvement of 
capstans and windlas#esa in our veasels of the mercan 
tile marine, as well aa in ships of war, but it was 
mostly small and gradual improvement in the prin- 
ciples that had been mm exlstence from time imme- 
morial, and it was not nntil Mr. S. Baxter of the firm 
of Mossrs, 8. Baxter and Co., of 18 and 19, Great St, 
Helen's, London, brought his long experience in the 
requirementa of ships in this particular, to bear in por- 
fecting his patent vertical windlass and stockless 
anchor, and his method of working thom, that tho 
subject was thoroughly grasped or understood. 

hig aystem, which has now bean carried out in the 
Riachuelo, is a very atriking oxample of what can be 
acoomplished by the application of correct principlos 
and mechanical skill to things in every-day use. 

Her cables are worked directly on to, and around 
vertical cable holders, which onables them to lie in a 
line a very little above the surface of the deck, by 
which the violence of the strains that both the cabla 

car and the structure of the ship are liable to when 
the anchor is breaking ground, is reduced to a minimum, 
and the strain of the cables 1s taken up by circular 
friction pats in such a way, within the body of the 
cable holders, that by the action of a small hand lever, 
the cable holders, and consequently the ship, can be 
relieved of the whole or any part of the strain at any 
instant; and by the same moans the vables may by 
drawn in or let out link by link, smoothly and easily, 
without, if neccssary, interfering with the speed or 
direction of the driving engine during the operation of 
raising the anchor. 

One great advantage of the vertioal cablo holders is 
that the cable oan be so readily thrown off them ; and 
while one iy being used for hauling in, the other may be 
used for running out, or for hauling cablo from the 
lookers, and either will form «# porfect cable sobre: if 
required, by screwing the friction plates tightly down 
by a nee action of the hand lever. 

The holders are worked by vortical shafting which 
puases through the deck, and to the enda of which aro 
attached wormwheels and a horizontal wormshaft, 
which is olao the crankshaft, worked directly by a two- 
cylinder horizontal aM engine, and the whole of 
thia driving machinery is in this instance placed be- 
neath tho deck beams under the cable holders. Tho 
wormahatt for working the cable holdera also works 
the capstan, so that by an arrangement of friction 
clutches, the el ahr may be worked by hand, and ma 
be male to work the cable holders and the anchors an 
oables, if steam should not at any time be available. 

Tho whole arrangement of the cable holders is so 
compact and ao simple that any ordinary sailor oan 
in afew minutes remove any of the working parts 
for overhauling or cleaning. 

The anchors of the Riachnelo weigh 66 cwt, each, 
and are the result of much careful thought ; they are 
without stocks and are made of cast steel in several 

rts; and here Mr. Baxter has again, by a bold and 
(erentons novelty, in the form of the crown piece, mc- 
ogoded in overcoming the grave objections that existed 
in the earlier stocklees anchors. 

In whatever way these anchors take the d, as 
goon as the strain comes on them, it is found that the 
flukes are certain to take firm hold, and the greater the 
strain the deeper and more secure the grip ; and it hes 
been found quite Impossible by the swinging of the ship 
in a tideway, or by any other means, for the flukes to 
be wrenched out of the cot e only way to 
make them loose their hold is by Hiner retiaaaaes 
into a vertical position in the operation of j 

Qne of the most noticeable features of the whole 
etrangement is the manner in which the anchors are 
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CONSTRUCTED BY MESSRS, 8 BAXTER AND CO., ENGINEERS, LONDON. 
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LECKEY’S SUNSHINE RECORDER. 





Fia, 1. 
TABLE BHOWING DURATION OF SUNSHINE IN 1881, 1882, AND 1883, (APaLky Goisx, BEDFORDSHIRE). 
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1881, 1883 
Sun mee ore a 
Monta ahova Bunshino Bunshine Bunshise, 
Horizon Per ler 
iy se ee ee ~" ——} Cent. | 7 ————| Qont. 
AM | PM | Total AM | PM | Total AM | PM | Total 
hours bm ihm {hm h mi{ihm ihm hmihmtihm 

January 260 88 6| 81 80| GS 86 | 245 1040 | 1865) S835 148 2036 | 26191 f5 66 | 214 
February a7o «=| «18 86! 19 9] B7 45+ 188 | Bia) 2 3) 4717) 170 | Sosa) BB82| 7a oo) ee 
March | 07 | 6415) 6745] 182 0) 859} 7022| 68 58]14815| 801 | 7349} 63 46 | 187 88 | 876 
April ais | 78 7! 92 $|17010(410 | 8860] 7255] 15645) 878 | 70 5| 68 20/188 26! B34 
ay | gw} 108 gh | 110 85 | 210 0 | abe | 116 83 | 187 47 | 244.20) 507 | 0442 | 76893117115 | Bho 
June | 496 «| 0849! 7991) 27530! 8564) 6763) 6792) 19635) 274 | 85 7] 9598] Oe | B66 
July 407 | 117 10 | 106 86 | 292 45 | 448 | OF 27) 87 58 | 188 26} BBO | 75 92| 6043] 18418 | 274 
August 450 | 7180! 6245 | 1a¢15|}390 | 7327] 7963116320} s¢1 | 8053 | 88 $7 1178 80| 99,7 
Soptember . gr | 4 7) 68 8} 99 10| BS | 7188] 6112118245 / 852 | 65 S| 67 45 | 12860) sY5 
ber gog «| 6068 | 6257; 122681874] 9020| 3480] 7e5O] B25 | 4885 | 3420] 8255] oB 9 
November Ob | 4048] 80921 7110/ 270] 4840| 28 7210| 273 | 4060| 4048| 87.35} 897 
Docember aia | e340/ 2540/ 54901924) 82 8 | 1682 | 47 25] 154 | 1450] BG) B45) 98 
| 4456 | 755 80 | 145 46 soe 15 887 | 736 2 | 682 20 [1418 22 | 818 | 798 87 | 670 18 [igus 50| B18 


housed and stowed. Their peculiar form enables their 
shanks to be drawn with the cable, completely within 
the hawsepipe of the aa the outside of which 
is enlarged for housing the flukes, and the lower part 
of the hawsepipe is so formed that the anchor on being 
hauled in, 18 unfailingly tripped into such a position 
that it houses itself. Ru that then remains to be done 
ia to lower an iron cover over the outaide of the hawse- 
pipe, and the whole is then covered in a enug and 
effectual manner. 

This arrangement of housing and stowing the anchors 
obviates the necessity of catheads and fish davita, with 
all the complicated gearing for fishing and stowing as 
ordinarily used. This isnot only a greet saving of ex: 

, but enables the whole operation to Let 
Formed in about half the time than that required by 
the ordinary system. 

As an instance of this, a time trial was made some 
days ago, when each of the lower anchors were let go 
and hauled m again and stowed in the short space of 
forty-five minutes, and a further and rather striking 
instance of the effimency of the system in this respect 
occcurred when the ship was about to enterthe dock, 
after the last trial trip} Thea.s. Eldorado being first 
in turn to come in, was signalled to lift her anchor and 
come on, and the Riachuelo was also signalled to lift 
her anchor and follow. The Riachuelo very soon after 
received a second signal to come on at once, which she 
did, the dock master ee that he gave the 
second order, aa he could see she had slipped her 
anchor ; the fact was she had lifted her anchor and 
hauled tt into the bow and stowed i out of sight, whilo 
the other ship with the ordinary gear was heaving 
away at here. 

The Brasilian authorities have shown s pveer appre- 
olation of the merits of this invention by adopting it 
in ite en 3 and it is also satisfactory to hear that 
our own Admiralty have ordered this system to be 
carried out in the new armour clads, the Benbow, 
Rodney, Howe, ahd Camperdown, which are now under 
construction; and there is no doubt that it will be 
very soon largely adopted in other warships, [as well 
aa by the | shipowners of our mercantile marine, 
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THE WRIVERSAL SUNSHINE RECORDER. 
‘ue SMALL pleas ert i & sunshine precios 
now exhibited e Mateorological exe 
of the International Health Exhibition, by Mr. BR. J. 
Leckey, of 3, Lorton-terrace, Ladbroke-road, W, In 
our rations given above, . L jaan inatrument 
adapted for latitudes of over 34 deg., whilst Fig. 2 





rie another form that can be adjusted for any lati- 
tude, 

This sunshine recorder is the result of Mr. Leckey's 
endeavour to carry out Professor Stokeas’s ideas, st 
being fitted with the latter's sodiacal frame, The 


balls sre 4 in, in diameter and are made of the finest | Tube at piers, 12ft. in diameter, 


optical glass, 

An instrument of this nature was designed about 
thirty yeara ago by Mr. J, F Campbell, of Old Ken- 
sington, and was known as ‘‘Campboll’s self-regis- 
tering sun-dial.” In thiaa ball of glass was mounted 
concentrically in a wooden bowl, an exact hemisphere, 
turned oka! to the focal radius of the ball In 
this way the inside of the bow] would be burnt by the 
focal point of the sun’s raya; whereas if clouds or 
haze should intervene the wood would be left 
intact. ‘he records given by this instrument were 
not sufficiently defined, the lmes resulting from 
euch day’a obscrvation overlapping each other, so 
that a freah bowl would be required for each day. 
A second instrument was designed which had a 
metal bowl in place of one of wood, atrips of cloth 
or card which could be renewed daily marked with 
hour lines being fitted inside. A difficulty, how- 
ever, arose in this case, as tho distance between the 
hour lines is required to vary with the sun's declina- 
tion, and in order to adapt the atrips to the bowl 
they have to be cut to different curves according to 
the time of the year, 

In another form of instrument the ball waa supported 
by a frame, the record being taken on a slip of card 
held ina slide hoop parallel to the equator and ato 
distance of the focal radius from the centre of the ball. 
At the changes of seasons this instrument requires ad- 
justment both as to focal distance and as to the position 
of the slide hoop with reapect to the equator, the adjust- 
ment for focal distance ing imperfect, especially in 
the mornings and evenings of long days 

In order to overcome these difficulties Professor 
Stokes, of Cambridge, proposed an instrament in which 
the bow! should be rep by a vodiacal belt. If this 
belt of the spherical surface on which the focal point 
travola in the course of the year, be supposed be 
divided into three equal zones of equal width by two 
pe parallel to, and equidistant from, the plane of 

he equator, then each zone of the spherical surface 
may, Without sensible error, be replaced by 2 zone of 
a surface to which a flat card can be bent accurately to 
fit. The middle zone, as thus altered, is a portion of a 
pail and serves for about a month at each equinox, 

he extreme zones are frustra of cones, the apices of 
which fall on the polar axis of the sphere, and serve 
for the summer a 
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itface of the hemi- 

puget (Ge ee Gye see se hurnmg powor of 
the glass ball. The carda are accurately divided into 
hours and half-hours, and when set to the noon mark 
on the inside of the frame, actually convert the instru- 

ment into a correct sun dial, 

We understand that the Meteorological Council have 
placed this instrument in all their stations, and it has 
xeon BKUpplied to many stations in Canada, on the 
Yontinent, and in India, besides which numbers have 
been gent to private individuala When mounted in a 
osition whore 1t receives the whole range of the sun, 
it will reoord from 92 to 85 ar cont of the bright aun- 
whine of a continuously bright day. The Table given 
tbove records the duration of sunshine for the years 
}881, 1882, and 1883, acoording to data obtained with 
one of theso instrumenta by Mr. EK E Dymond, 
F R. Met. Soc, at Apslcy Guise, Bedfordshire. The 
insti ument was placed on rather elovated ground ex- 
wosed to the aun through ita entire courao, and little, 
te ot all, influenced by local causes It will be noticed 
that during the year 1881 there was a triflo over one 
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following years were not quite so favourable, It may 
be remembered that 1881 waa a good fruit year, and 
the detailed records show that there was good aun at 
the end of March and early in April, which had the 
effect of setting the blossom, whilst the hot weather of 
July served to ripen the fruit. The information thus 


~+~—--—- J obtained, is only a single example of the use of this 


instrument, but it is needless to multiply instances 
of the great advantage thata record of sunshine is 
likely to prove to the agriculturist and meteorologist. 
Mr, Leoky has published a small hand-book, from 
which wo have quoted the detaile of his inatrument, 
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THE FORTH BRIDGE. 
By L. Bakgn. 
(Concluded from page 215.) 


As it te impossible to produce the working drawings 
of the bridge on tha prasent occasion, a short tabular 
atatement of some of the leading features may be de- 
sirable 

tong, 


Stee] »n main cantilevers 40,000 
» centre girders 1,600 
»  Viaduet approach 2,800 


Cantilevors, 680 ft. projection ; 343 ft und 40 ft. deep. 
Bottom member of cantilever, a pair of tapering tubes , 


Distance apart centres at piers 120 ft. 
3 onds 81.5 ,, 


ss thiclz, 830 aq. in. area. 
0 box lattice 


5» onda, - 
Top momber of cantilever, a pair of tapering 
girders . 


33 
22.25 ,, 
506 sq. in. net area, 
60 


ot 


Distance apart centres at piers ft. 

” » ’ en 
Girder at piers, 12 tt, by 10 ft. 
7 end, O6ft. by 8 ft. 


Columns over piers, 123 ft. diameter, 368 to 468 #q. in. 


ATod. 
Diagonal struta (tubes), 8 ft. to 3 ft, diameter, 198 to 73 
aq. In. area, and 387 ft, to 74 ft. long 
Tiagonal ties (box lattice), 8 ft. to 3ftedecp, 163 to 67 
aq. in, net area, and 827 ft. to 82 ft long. 
Horizontal wind bracing (box lattice}, 11 ft. to 3 ft. 
deep, 88 to 20 nq. in. area, 142 ft. to 40 ft long. . 
ertical wind bracing (box lattice), 4.75ft to 2.5 ft, 
rie 84 to 28 aq. in. area, 160 ft. to 60 ft. long. 
entral girder, SX ft span, 51 ft. and 41 ft. deap; 
bottom members, 82 ft. apart centres, 142 a. in. net ares ; 
top members, 22.25 ft. and 19 ft. centres, 189 sq. in. groas 


BTA, 
; a ida viaduct, lattice girdera with spans of 30ft tu 
4 t. 
Floor, buckle plates and trough girders. 
Wind fence, close lattice work, 4 ft. 6 in. high 
Viaduct approach, lattice girdera, under rails con- 
tinuous over two 108 ft, openings, 22.5 ft doop, 16 ft 
apart; floor and wind screen as for intertial viaduct. 
asonry piers 25 ft. by 8 ft, at to), and 60 ft. by 20 ft at 


a, 

Rolling load (1) traina of unlimited length on each line 
of raula, weighing one ton per foot run; (2) trains on each 
line made up of two erence and tenders, weighing ifn all 
142 tons, at the head of a train of mxty short trucka 
of 15 tons each. 

Wind. A pressure of 66 1b. per square foot, striking 
tho whole or any part of the bridge at any angle with tho 
horizon, and acting square or obliquely upon an area 

uivalent to twice the plane surface of the ont girders, 
with a deduction of 50 per cent. in the case of tubes. The 
total wind pressure #0 derived amounts to 2000 tons on 
the 1700 ft span, and 7900 tons on the whole superstruc- 
ture included between the two cantilever end piers. The 
following Table shows the magnitude and intonsity of the 
heaviest resultant stresses in tons on some of the principal 
members from dead load, live load, and wind, distributed 
as already described : 
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* Paper read before the British 


amin th al eet 


Association at Mon- 


winter months respectively, These } treal, 


BRIDGE OVER THE FRAZER RIVER. 


(For Deseription, see Page 219 ) 
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Advertisements intended for insertion in the current week's 
issue must be delivered not later than 6 P.u. on Thursday. The 
charge for advertiasments is three shi forthe first four Hnes 
or under, and eigh 
averages ueven words, 
aingle advertisements, 


Terma for cisplaye 
and on the inalde may be obvatned on 
advertisements will be insorted with all p 
absolute raguiarity cannot be guaranteed. 
SUBBORIPTIONS, HOME AND FOREIGN. 

The price of ENGINKERING to annual subscribers In the 
United om recelving copies by post ie 11, Os Sd. por : 
If credit be taken, the charge is Oy, 6d. extra, the subscriptions 
eee in advance, "Phere being two double numbers pub- 
Ushed each year, the amount of the annual subsoriptions te 
reckoned an c[fty-four numbers, with postage accordingly. 

The puolisher bogs to state that since January 1, 1484, the ordi 
nary ea of ENGINEERING sent abroad aro printed on thia 
paper é illustrations boing, however, so much less effective on 

n paper, forelyn gubeoribers are strongly recomended to order 
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THE METROPOLITAN WATER 
SUPPLY. 

Taz London water companies have a long cata- 
logue of sins Isid, and truly laid, to their charge. 
The fluid they deliver to their consumers, and exact 
exorbitant rates for, us most uupleasantly hard ; its 
purity 1s open to the gravest doubt, while its appear- 
ance and taste are such as to render it « continual 
aource of wonder how the Blue-Ribbon Army can 
maintain ita forces on a war footing. Yet, serious 
offenders as the companies aro against public health 
and comfort, it is somewhat hard that they should 
have to bear the blame of every sanitary blunder 
with which this great city has been afflicted. In the 
summer, and particularly if it be a dry one, every 
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weak point in our system shows itself, and imme- 
diately a large proportion of the publio, and a con- 
sidora en of the daily press, fix the blame of 
every difficulty and annoyance on tho water su ply. 
If the Thames is low between Teddington and Ric - 
mond, and the dwellers in the charming villas on 
the bank find their boats aground on the mud, the 
blame is laid on the pumping stations above, which, 
it is averred, intercept one-half the flow. If the 
amell at Crossnoss and Barking is more than 
usually nauseous it is attributable to the same 
reason, and every one who hears of 1t 1 glad to 
add his share of cenaure againat what are probabl 

the best-abused corporations that ever acted: 
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are not sufficient for tho taak of effecting a thorough 
cleansing of the water tank, and most house- 
holders prefor a course of slow poisoning to 
the presence of plumbers on the premises, 
Happily the report shows that there i every 
prospect that within a reasonable time tho cistern 
san be relegated to ita proper duty of feeding the 
bath and flushing the water-closets All the com- 
panies are exerting themsolves to give a constant 
aupply, aa will be asen by the following Tublo, and 
in the districtu already under the new system no 
one need drink stagnating water if he wil only go 
to the expense of a tap of the pressure pipe within 
his houas : 
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Maximum 
Number of | eae Hate of 
‘ Houses on or Filtration 
No NaMs ms ect ally Saunier | Constant | Unfiltered Filter Beds | per Squary 
PP p | Supply | ator | Foot in 
| { Gallons per 
Hour 
acros nores 
1 | Kent Water Works | 12,028,520 (1,463 | 2,780 none none 
x Now River é | 88,916,000 141,847 22,006 | 100 1d 14 
8 | Kast London Water Worka | 40,600,436 146,078 126,188 | Byo 29 i} 
4 Southwark and Vauxhall Water Works 23,034, 74h 102,868 | 11,883 | 17 14 4 
5 Weat Middlesex Wator Worka | 18,773,122 64,760 15,95) | 87 12 ] 
6 Grand Junction | 16,404,613 40,283 $1,086 | 17 10 1) 
7 Lambeth Water Works | 18,492,000 77,980 21,657 $1 ? 4 
8 | Chelsea Water Works ' 31,854,000 82,008 4,934 | 40 a 1 
raise | — “mR -- ~_ oye ee etre i eee | renee Pree eee mite | I eg A nants 
| Total | 172,040,384 | 675,680 
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Durmg such an outcry good service 14 done to 


.| both sides by an impartial statement of the real 


facts of the case, such as has just been issued by 
Colonel Sir Francis Bolton, the oflicial water 
exanuner under the ay Bao ee Water Act, 1871, 
in his monthly report for July last. The companies 
have all large capitala invested, and are mdued 
with powers within certain limited areas, each of 
which containa a water supply such ag it 18, of which 
they must make the best. As the witness said, 
‘they muat live,” and their living is gained by 
collecting water and delivering 1t to the consumer, 
and if t ey do this in the most efticient manner 
possible, they will probably, while vested intoresta 
continue to receive tho high consideration they do 
at present, be held frea from serious blame. Once, 
indeed, they did consent tu efface themselves for a 
consideration, and leave the field open for more 
ambitious schomes, but the metropolitan ratepayer 
turned pale at the Bill, and the golden opportunity 
slipped past. Sur Franois's report showa what 16 
being done to render the present supply as pure as 
ossible, and what still remains to be accomplished. 
t commences by a table of the sources of supply 
stating that 65 per cent. of our water is derived 
from the Thames and springs in the Thames Valley, 
33 per cent. from the Rivor Lea, and 12 per cent. 
from wells, and after a few statistica 16 goes on to 
say that in view of the possible introduction of 
cholera into London, the eight companies had been 
asked whether, in addition to their ordinary pre- 
cautions for suring purity, they could suggest any 
improvements or increased precautions capable of 


‘| being taken during the present summer. 


One and all the companies replied that their 
arrangements were perfect. Some were giving 
attention to the cleaning of filter beds an 


of | reservoirs, but beyond that there was nothing that 


could be done to improve their plant or process, 
The water as they delivered it tothe consumer was 
perfectly satisfactory, but as soon ag it entered his 
premises deterioration commenced. The domestic 
cistern was a universal source of contamination, 
and was left uncleaned month after month, and all 
the paraphernalia of iL reservoirs and filter 
beds were rendered useless by the supinoness of 
householders. Unfortunately this 1s only too true, 
The account the companies give of themselves ma 


be taken with a good many grains of salt, but it is 
certain that the fierce light which has been turned 
upon them of late 


cars, has produced an enormous 
improvement, an without radically remodelling 
their systems, 1t would be dificult to carry the puri- 
fication much further than they do. But a very 
short imspection 1 sufficient to show that the 
beat water in the world would be rendered un- 


wholesome by a paseo through 90 per cent of ; passing the Lambeth 
the existing cisterns, whic 
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‘there were about 410,000,000 of 
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It would thus appear that the best is being made 
of the water which is to be found in the district, 


| and at remains to inquire im what atate it is when 


it arrives there he last annual report of the 
Thames Oonservancy shows that much improve- 
ment has been effected, but it 1 far from ro- 
assuring tv learn that thero 1s still a trifling 
discharge of sewage at Henley, and part of tho 
sewage at Staines still flows into the river. All 
other town dramage has boon diverted or puntfied, 
which meana, we suppose, that the solids in it have 
been precipitated, and the remainder, in a con- 
dition more or leas clean, haa flowed into the river, 
but whether the germs of discaso which it contained 
havo elected to atay with the nud or go forward 
with the water no one knows Fortunately, Nature 
is kinder to ua than we deserve, and in a few miles 
of flowing water exposed to the light and ar she 
effects the destruction of sufticient evils to decimate 
a c1ty. 

But if the atate of the Thames 1s such as to causo 
anxiety, the condition of the Lea is worse = Ita 
banks, above the intake of the water company, are 
atudded with towns and villages Thoro is Luton, 
Wheathampstead, and Hatheld above the intake of 
the New River Company. All these places have 
efficient systems of precipitation and irrigation, and 
water taken above Ware Lock gives an analysis, 
of which Dr. Dupré saya  ‘* It haa all the charac- 
teristics of a fairly pure river water, showing 
no signs of recent sewage contamination’ The 
italics are ours. Below the intake of the Now 
River, and above that of tho East Londgn Com- 
pany, the state of affairs grows worse, Firat 
comes Hertford with 7600 inhabitants; it deals 
with its sewage by chemical processes, but Mr. L 
Flower, the samitary engmeer to the Lea Con- 
servancy, states that the works pollute the nver. 
Next comes Ware and Stansfield with sewage farms 
and irrigation yen and thon follow Rye Mouse, 
Broxbourne, Wormley, Cheshunt, and Waltham 
Abbey with different systema more or lesa open to 
suspicion Besides these towns and villages there 
are a number of tributary stroams whose banks are 
dotted with houses and hamle.s, so that it does not 
require any great atretch of unagination to suppose 
that a great deal ontera the River Lea which escapes 
the notice of the most active sanitary officer. Still 
the analysis shows no evidence of it, for 1t 18 practi- 
a the same at the intakes of the two companies, 

The question of the diminution of volume of the 
Thames by the pumping operation is dealt with in 
a letter from Mr. John Taylor to the water 
exanuner At thedate of his communication, after 
two dry winters and s spring of unusual drought, 
allons per day 


Works below Thames Dutton, 


h are little better than ; and about 415,000,000 running over Teddington 


aquaria for the propagation of bacteria, It 1a not | Worr. 


Tho water companies abstract 80,000,000 


our intention, however, to beled into a digressionon ; gallons, and thus reduce the quantity from 


this subject. 
about it, and 


Scores of columns have been written | 495,000,000 to its 
scores more Will follow with no better | one-aixth. Mr. Taylor 


resent volume, or by about 
ints out that much of the 


result, for the resources of an ordinary household | water enters the river directly from the basin, and 
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not from tributary streams, and he has found that|the 12th, when thunderstorms were general, Yar-j galleries for the smaller machine tools for brass 
between Maidenhead and Windsor there 1s an acces-| mouth had 1.85 in., Leith 1.63 m., Ardrossan | finuwhing and other light work. In the erecting 
mon of 136,000,000 gallons per day, although no|150im Thunderstorms occurred every day from | shop, adjoming the machine ahop, the most notice- 
tributary stream joins the river within those limits | the 8th to the 13th, also on the 24th, chiefly in|able feature at present 1s a three-cylinder com- 
He therefore argues that the river is the outflow) Great Bmtarn The barometric column attainod | pound vertical lag ae engine, which is intended 
of an immense porous basin, and when its level | 30 2 on several days, but was only as low as 20.4 in. | for the London Hy ca Power Company's station 
falls from dry weather or pumping, the gradient is|in the north on the 20th. at Blackfriars, A general view of this engine 
increased, and the underground flow quickoned.| The intense heat of the first part of the month |was published by us on page 101 of the current 
From this he concludes that the companies do| ripened the corn so quickly that harvest in Eng-j| volume. It has one high-pressure oylinder 19 in. 
“not dimimish tho mver by the actual amount | land was much earlier than was expected ; and the|in diameter, and two low-preasure cylinders 25 in. 
taken out, becauso it is largely sorarerienyee by the | weather continued the most favourable that could | each, with a stroke of 2 ft, The valve gear is of 
flow from the basin " Tho paucity of water botween | be imagined for harvest. Wheat and potatoes have | the Correy type, the expansion valve being forced 
done wel] Enstimates of the crops, pay ae 29 
bushels of wheat, 35 of barley, 40 of oats, 27 of beans, 
26 of peas, 5 tons of potatves, and ]$ tons of hay per 
acre. The Times of the 2lat stated, ‘This is a 
season to be remembered. We never had such a 
harvest in respect of the following combination of 
favourable conditiona. Tho cereal crops exhibit 
a minimum of fungoid disease and insect depreda- 
tions; a continuance of almost uninterrupted sun- 
shine reaching to tropical temperature has enabled 
a major portion of England tu secure its produce 
with a despatch scarcely equalled m memory ; and 
with the exception of some local thunderstorms, 
rainfal] has benefitted the curn rather than othor- 
wise .. Judgment is within the mark in saying 
that the beaming sun has augmented the tote 
yield of wheat, barley, and oats by millions sterling " 
An catimate of cloar bright days gives 17 to the 
south and cast districta, and only 6 to the west 
district , and of overcast days 17 to the west, and 
only 3 to the central district, where the sky seams 
to have been most frequently in an intermediate 
condition between clear and overcest, which may 
be termed cloudy, The duration of bright sun- 
shine, for the five weeks ending September Ist, in 
percentage of its possible amount, was 40 for these 
lalands generally. Channel Isles, 6!) ; south-west 
England, 60; south England, 49, east England, 
46, central England, 45; north-west and north- 
east England, also east Scotland, 38; west Scot- 
land, 33; south Ireland, 32; north Ireland, 25 , 
north Scotland, 22. 


SS ee 
THE HYDRAULIC ENGINEERING 
COMPANY. 

Turse works, which will he visited by the 
members of the Iron and Steel Institute during 
tho approaching niceting at Chester, have been 
established for over fifty years as an enginooring 
estublishinent, but it was not until about ten 
yoara ago that the joint stock company now 
ownmg thom, was constituted, and hydraulic ma- 
chmery was mede 4 special feature. Since that 
time contracts have been executed for inatalla- 
tions of hydrauho per for moat of the principal 






















































































































Richinond and Teddington he attributes to the 
traning of the river, and the widening and scouring 
of the channel, which thus allows the tides to run 
up much more rapidly, and to fall away as quickly. 

The conclusion to be drawn from the report 1s 
that matters are probably in as satisfactory a condi- 
tion as they aro Mibuls to bo while Londoners are 
aatisod to be supphed with artificially puritied 
water The companies do the best they can with 
the doubtful fluid they draw from tho nver, but 1t 
is not to be beheved that this atate of affairs can 
continue much longer. The increased demands of 
a growiny population will tax the Thames beyond 
the compensating power of its underground reser- 
voira, while a growing knowledge of sanitation will 
cause the people to reject polluted sources of supply, 
and to imsist upon uncontammaied gathering 
grounds being fuund = Alroady the large towns of 
the north, with their activo caiman hifo, have 
done this, Glasgow has tapped Loch Katrine, 
Liverpool derives its supplies from the river Vyrnwy, 
and Manchester has obtained command of Thirl- 
mere agaist the time when its present sources fal 
to supply the demand, and London wall have to 
follow suit. The dost will be fearful, for the effects 
of long years of indifference and neplect will have 
to he paid for, and monopoles which ought never 
to have been permitted will have to be bought up 
Stall the question of expense muat be mat sooner or 
Jater, for rt 18 certain that the population wil] out- 
grow the present supply, and it would be absurd to 
adopt any half neasures when a new source has to 
bo sought. 


duwn by the pressure of the ateam acting on an 
aroa equal to the valvo rod, as soon as the trigger 

ear is tripped by the cams, which ore regulated 

y a governor, and by a chain from the acoumu- 
lators. The pumps are bin. in diameter and ina 
line with the steam cylinders, having their plungers 
coupled direct to the piston-rods, the crankshaft 
being driven by forked connecting rods. The 
pumps are to deliver into two accumulators 20in. in 
diameter and 23 ft. lift, loaded to give a pressure of 
700 lb. to the square inch in the mana. © under- 
atand there 1s alao a set of ongines like these, made by 
this company, now working at Barcelona Harbour. 

This erecting shop, as well as the machine shop 
last described, are both served by rope-driven 
travelling cranes, one by Messrs Cravon Brothers, 
the other having been made on the works A 
second erecting shop has juat been opened adjoin- 
ing the one in question. This, however, 18 ulti- 
mately intended for a machive shop, when the 
second erecting shop will be placed elaewhere. 

In the teating department there 1s a hydraulic 
intensifier, of which illustrations are annexed, 
Fig. 1 being an elevation and Fig. 2a plan. When 
it ts ee to test a pipe or other article, repre- 
sented by g in the engraving, connection 14 made b 
the pips 4, and the valve « having been opened, 
the piece under tent is filled with water at the pres- 
gure in main by means of the pipe e. The inner 
oylinder } is also charged at the same time In 
order to get the intensified pressure required for 
the test, water at the main pressure is admitted to 
the ram a by means of the valve c, which opens 
conimunication between the branches fand/. The 
area of a is larger at the bottom than at the top 
part, which work inb, and in this way any addi- 
tional pressure can bo obtained within the limits of 
the apparatus ‘The valve at dia non-return valve, 
and k 1s the lever by which the valve ¢ 18 worked. 
To release the pressure, the lever A 1 pushed right 
over, whon the ram ais exhausted through the pipe 
asahown on the plan. Jt will be seen from blieae 
particulars that there are considerable advantages in 
this apparatus, and we have no doubt its use will be 
mors widely extended as it becutmes better known, 
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THE WEATHER OF AUGUST, 1884, 
Avaust has been a vory fine and hot month m all 
sof the British Isles, except tho extreme weat 
and north, where the weather has been moro cloudy 
and less hot. The mean atmospheric pressures and 
temporatures at oxtreme pomtions tv which the Tale 
of Man is contral, were as follows 





Mean Difference 
Positious. | Pressure {trom Normal 


Difference 


Moan 
Tempera | trom, Normal 
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. aa. oe deg |railwaya and dock companios of this country. | By it any piece to be tested cun be filled up at once 
‘ t , Jy panics is country. | bY y+} n De P 
south a0 08 asi rn a sine Entering the premises by the main gates, we pass | with water at the pressure carried in the hydraulio 
Went zi 04 nw 08 i helow 1 | firstly into the principal turning and fitting shop, | main, and the higher test-pressure can then be 
Kast RU 00 » WW 62 above 3 
Central 2 OP "op 61 , 2  |Where there are the ordinary machine tools re- 


applied by simply opening « valve 

Tt may be mentioned that all work intended for 
the 700 lb standard is tested to 2500 Ib. ; and it 
will be scen that in cylinders of larger #ze, auch as 
those of 2 ft in diameter, considerable powor 1s re- 


; uired for the production of hydraulic machinery 
here are two lathes, used principally for turning 


hydraulic rams ; ono of these will take pieces 35 ft. 


~The amount and frequency of rainfall are roughly 
represented by the following results . 





Solita tatadiote in longth and 20in in diameter, n ram 24 ft, long 
Difference | aud 18 in in diameter being turned on the occasion | quired to hold the rams in during the test. For 
Paces Rainy Daya | Amount J from Normal | of our viet A second lathe, placed close by, has| this purpose a pair of bolts, 81n in diameter and 
Sao _ i ai” a in | 28a, centres, and will take 24 ft im length. This} 36 ft, long, have been forged, and on these a pair 
Bumburgh 14 @ 34 below 116 | 18 used for turning the large 241n. rams, and also | of cast-iron crossheads slide, the latter being held 
cache " 12 ae " ae for boring hydraulic cylinders; these are boredjin position by collars forged at intervala on the 
Yarmouth ? 2 68 abuveo 32 | very accurately in a horizontal position, a pro-| bolts, so as to tako varying lengths of cylinders, 


These bolts, massive ag they appear, have only a fair 
mahi of aafety, when used for the purpose of test- 
ing the larger work. 

he foundry is placed at the side of the yard. 
and contains two fine hydraulic cranes, which com- 
mand the whole shop, and are capable of being 
brought over the large central casting pit, situated 
in the centre of the building. They are each of 10 
tons capacity, and are of the usual typa made by 
this firm, having horizontal jibs, which serve asa 
rowlway for racking in and out the carriage to 
which the suspending hook is slung. The racking 
and turning, as well as the lifting, us by hydraule 
power. The lifting rams are telescopic, so that 
with lighter loads the small ram can be used, 
affording a saving of water and increased speed. 
For exceptionally heavy loads, increased power can 
be reached by the use of higher pressure, which 1s 
obtaimed by means of a different geoumulator, 
placed in another part of the works. This has three 
vertical cylinders, the rams of which support the uaual 
weight-case. By means of the 700 1b. pressure in 
the hydraulic rams, the three rams rise together, 
and when at ther full height an automatic arrange- 


jecting mng of metal being cast on, which is 
puenid up in the lathe and held in a wood or 
iron ‘‘steady.” There 13 a face-plate lathe, 
3ft. Om. centres, which will take 12 ft. in 
the pit ; itis a good deal used for accumulatora, 
and will take a length of 26 ft. Gin. with # dia- 
meter of 6 ft. A horizontal bormg machine, by 
Mossra Buckton, of Leeds, has been made apecially 
for boring the cylinders of Brotherhood’s engines 
in which the three cylinders are 1n one casting, at 

ure equidistant from each other. In this case, of 
course, the boring bar cannot be carried through 
and steadied on the outer end, and there isan ex- 
ceptionally long bearing on the headatock, in order 
to compensate for this, and so steady the overhung 
boring bar. The table is circular, and 18 divided off 
in such a way, that it will revolve so as to bring 
each cylinder to the exact position required for 
boring, and no resetting ts therefore neceasary. In 
this shop twist drillsare used, and also tool holders 
with movable cutters ; wherever practicable, these 
are ieee by one of Messrs, Smith and Ooventry’s 


"Pressure haa exceeded the normal values, the 
most so in the east and central districta Tompura- 
ture has also excecded the normal valucs except in 
the weat of Troland, The resultant of the daily 
general directions of the wind 18 SSW, the 
normal resultant is W. There was a good deal 
of S.E. wind in the early part of the month, which 
is the warm wind of the season, Thero was a good 
doal of N W. wind in the latter part, and thia is 
the cold wind, Thus there was a partial compen- 
sation of temperature. All the month had boen 
fine and hot untal the 26th when the N.W, wind 
act in, and the temperature was in many places 
30 dog lower than on the previous day. This 
cooler weather continued to the end of the month 
The highest temperature, 97 deg, was registero] 
at Sydenham on the 11th, the lowest, 39 dey, at 
Kilkenny on tho 20th The temperature rose to 
an unusual height on the 11th at many atations, 
for instance, Hillington 93 deg , Londen 92 deg., 
Greenwich 94 deg., York 87 deg There waa gene- 
rally a large duration of sunshine, and prevalent 


tone machines. A slot-drilling machine 1s used 
dryness, Tho only day on which much rain fell was 


or keyways, &c. Around this shop there are 
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ment disconnecta the accumulators from the original ; the passenger lifts are always, if possible, 
source, and either, by ane the central cylin- | direct-acting, the company laying great stress cn the|form. ‘The magnets are arranged in scries or in 
der, affords a pressure of 1000 lb. on the two outer | desrability of this ayatem, mn cases where the sacti-| parallel, or they may be wound in the so-called 
eylinders, or by exhausting the latter, gives a pres- | fice of lifo may reault through accident. compound manner, but in any cause the opposite 
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made | until the whole assumes approximately o cylindrical 





sure of 1500 Ib. on the central oylinder. The re- | 
charging from the original source at 700 1b. pres- 
aure ls automatic. The centre casting pit referred 
to is lined with sheet iron, and will take tho largest 
rams and oylinders. 
cranes in the foundry. There are two cupolas, 
each fitted with the Vuisin belt, to take the blast ; 
this is said to give highly satisfactory results, The 
cupolas are served with a hydraulic hoist. 

On the opposite side of the road uw a large boiler 
shop, where the masts, jibs, pedestals of cranes, and 
other plating are made, together with the framing 
for cages of lifts, and work of a similar description. 
There are the usual amiths’ fires, bending rolls, a 


plaie-planing machine, and the ordinary plant re- 
quired for the work. 
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Thero are alao in this department a Tweddell’s 
hydraulic shearing machine, and a Tweddell’s 
hydraulic punching machine ; the Hydraule Enyi- 
neering Company are the sole makers of these tools, 
Thore is a pair of pumps, with a differential accu- 
mulator, for working these machines, as well as a 
hydraulic rivetter, which is in this shop. 

Returning to the other side of the worka we pass 
to thesmitha’ shop where there are twosmall steam 
hammers, and other usual appliances. The puttern 
shop is close by and has machinery of an ordinary 
description. The pattern store 1s placed for the 
prosent on some new ground, situated on the canal 
close by, which the company has recently acquired. 

A light rauway 1s laid duwnon the premises, and 
hydraulic capstans are placed at intervals for haul- 
ing heavy pieces. The yard is served by ovorhead 
travelling cranea, and there are other cranes in 
positions where required. 

Hydraulic oranes of all kinds, both fixed and 
movable, and hydraulio lifts for goods and pas- 
sengers, appear to be the chief production of this 
company. Amongst other work turned out by the 
company, we may mention some very complete 
grain een f machinery made by the cum- 
pany for the Hull Docks.” “The Tweddell hydraulic 
punching, shearing, and bending machines of which 
they are sule makora, have an extensive sale, 
more especially abroad, and have been supplied to 
the French, Italan, and Spanish Governments 
besides many private shipyards. 

The goods lifts made at these works are either 
with chains or on tho direct-acting: rinciple, but 
—~a For illustrations and particulars of this ses Exomrzxn- 
ING, vol, xxxv., p. 107, 





There are also three hand | thirty in all, and they are on the direct-acting 







Wo noticed several liftsin course of construction 
A number of these, we were informed, are intended 
for some large residences that are nuw being erected 
on the Kenaington Court Estate. Thero are about 


principle, intended for personal use as well as for 

eneral household purposes. They will be worked 

y hydraulic power, fain an adjacent branch es- 
tablishment of the London Hydraulic Powor Cuom- 
pany. Tho woodwork for the cages of these lifts, 
which we had an opportumty of examining later on, 
at the works of the makers, Mossra W and F 
Brown and Co , of Chester, as of polished ash and 
walnut, and has been made by some excollont wood- 
working machwery, recently imported from America 
by this firm. 
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Thero are alao now in course uf construction, at 
the Hydraulic Engineering Company's works, several 
lifta with Ellington's patent hydraulic balance 
Two of these have lately been fitted up at the First 
Avenue Hotel, and two more are in progress, which 
are intended for the Hétel Metropole. 


ee eal RT Bal a 
ee 


ELECTRIO LIGHTING AT THE INTER- 


NATIONAL HEALTH EXHIBITION. 
No. IV. 


In our previous articles on this subject, (aco pages 
551 and 572 of our last volume, and paye 90 «nte) 
we dealt with the leading features of the display at 
South Kenangton, and with one or two of the 
largest oxhibits We now continue our notice, be- 
ginning with some of the loss imposing, but not 
necessarily less interesting, of the systems which 
are at work 

Mensrs Gerard and Co, of 82, Hatton Garden, 
E O., show two continuous current dynamnoa,! 
each supplying twenty-four incandescence lamps of 
50-candle owor in Messre. Doulton’s Ceramic 
Pavilion. Tho direct current machine, which 16 re- 
presented by Fig. 1 on the following page, is 
formed of a hollow cast iron cylinder, very exactly 
bored in the interior, within which there aro fixed 
four electro-magnets arranged in the form of a cross 
Tho polar extensions of these magnets inclose a 
cylindrical cavity within which the armature 18 
situated. The framing of the machine carries upon 
each of its faces o cross-piece, upon which 1s 
mounted @ bearing for the steul shaft that carrics the 
armature. This latter is in the shape of a cross, 
and has ite branches wound with insulated wire, 



















poles are of hke name. 

The branches of the armature are of shoet metal ; 
they are magnetiaed in the contrary aenae to the 
held magnets, under whose influence they aro for 
the timo being, and aro alternately north and south, 
each north pole havimg a south pole at either aide of 
wt. «Tho wire 18 wound 1n gories and lies in planes 
parallel to the shaft, the ends are aaldered to a 
commutator which consists of n cylinder divided 
into four segments, of which cach oppvusite pair are 
connected together, Two brushes placed at right 
angles preas agaist the commutator and collect the 
current In the semes machines the current all 
passes round the ticld magnets In the shunt 
machines a fraction of the current only, depending 
upon the external resistance, circulates in the field 
magnet coils By the rotation of the armature the 
polarity of ita branchos are reversed ench quartor 
revolution, and this gives rise to a continuous cur- 
rent which is mervasad by the direct mducthon m 
the convolutions of wire passing before the field 
magnets Tho genorators manufactured by M 
Gérard form a series as follow 

1 Tho typo marked 0 0 18 designed for the pur- 
poses uf education and demonstration, and is fitted 
on astand with a handle and flywheel by which it 
ean bo turned This machine gives a current of 
14 ampéres with an electromotive force of 6 volts. 
Ky its wd the fundamental experimenta of electro- 
dynanucs can be shown, and it 1 uaually used m 
conjunction with various accessories for Uluatratin 
the calorific, magnetic, chomical, and phystologtca 
effects of currenta 

2 The type marked 0: 0? 07 18 also provided with 
acrank handle, or withatreadle It 18 suitable for 
laboratery use, and gives a current of 3 amperes 
with an electromotive foreo of 20 volts, at a speed 
of 2500 revolutiona, requiuny about } horse-power 
to driveit It can feed three 10-cand!e lamps, or 
one 2)-candle lamp, 

3 The types wluch follow aro larger, and ure 
marked 0”, 1, 2, 3, the particulars are given in thie 
subjoined Table 
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Tho aimplicity of construction of these machines 
rendura them economical producos of electricity, aa 
rovards first cost 

M Gérard has also designed an alternate current 
machine, of which the general apperrance bears a 
resemblance to the Siemens machine In this tho 
held magnets are formed of two series of oblong 
bobbins mounted upon a double framing,.im thie 
centre of which is the armature This inachine can 
feed twenty-four are lamps, or 144 lamps of 50 
eandle-power, cr 240 lamps of 2b sanlenawor 
The Gérard aro lamps and ay uther details of 
the system have alrerdy been described im these 
columns, and passing over theso we shall conbne 
ourselves on this occasion to lug newly mvonted 
incandeacence lamps 

The Gérard incandescence lamp haa already met 
with great siccess both in domestic and ornamental 
lighting, and its use is on the mereaso Unlike thy 
arc Jamp, im which no furiheur economy seems 
wessible to be effected, the mcandescence lamp is 
fa from having attained perfection, and it 18 to be 
expected that, as improvements succeed each other, 
tte hfe will grow gradually longer, and ity cost will 
be dininished here are no reliablo figures as to 
the duration of the Gérard lamp, but from 1te con- 
struction it would appear that, as regards cost, it 
may compare favourably with its rivala when it 
comes to by manufactured on a large scale. In this 
lamp there 18 no filament of carbonmed vogetable 
The incandescent part 1s composed of rods of 
carbon manufactured like the pencils of are lamps 
These rods, the diameter of which varies according 
to the type of the lamp, but 1s always very small, 
are arranged in the shape of an inverted Y= The 
ends are connected by means of a carbonacoous 
cement, which resists perfectly the heating effect 
of the current. The branches of the Y are fixed by 
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means of the same cement into two small cylinders 
of carbon mounted on the platinum wires. These 
wires, embedded in « rod of ename), pass through 
the neck of the exhausted globe which forms ei 
lamp, and are soldered to two collars of cop 
which are fixed by screwing upon the neck of the 
lamp, The whole is mounted in a simple holder 
formed of two elastic copper clips. 

The simplest forms of feng areshownin Figs. 2 and 











These rings are held together by bolts passingthrough 
them from end to end of the series, and are mane 


gun-motal arma rediating from bosses 


e keyed on the shaft opposite each end of the cylinder. 


Hach ring haa teeth or proseesions on its periphery 
stre out towards the poles of the field - 
neta to increase the induction on the core. 


8, and upon this model M. Gérard has conatructed | in eo far as the armature is wound on a drum or | 


varioua modified forms, which differ in the dia- 


lindrical coro. But in the Maxim machine the 


_ (Sxer, 5, 1884. 


are burned together to form 4 solid framework, 
and to provide a conducting bar for the 6 of 
the current. The cella are ‘‘ formed” in the té 
manner without the use of red lead, and weigh 
when finished about 801b., their capacity being 
260 ampbre-hours, and their electromotive force 
from 2to 2.2 volts. They are arranged in series of 
a sufcient number to suit the lamps with which 
they are to bo used, and a number of auch groups 


are arranged in parallel according to the amount of 
current required. The Consolidated Company offer 


metor and length of the carbons, in the method of rings which oompose the oore ate separated hy ais! these batteries chiefly as a means of electric diatri- 
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their arrangement, and in the ize of the globe 
The particulars of these lamps are given in the fol- 


lowing Table Bee 
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If we except the types of greatintensity of which. 
the manufacture 1s complicated and the construction 
dchioate, it will be seen that the ordinary types are 
annple and easy to make, 

essrs, Paterson and Couper, of Little Britain, 
Aldersgate - stroet, E.C., show two of their 
‘Phosnix” dynamo machines, of the sige known as 
No. 3. One of thom feeds eight Clark-Bowman are 
lamps, and tho other forty Hernstein incandescence 
lampa of high candle-power, many of them taking 
nearly 100 watts. The Phoenix e has an arma- 
ture wound on the Gramme or Pacinotti principle, 

a hollow cylinder built up of thin 

paoed side by side, but insulated from one another. 
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spaces to permit of a constant current to carry off 
the heat, while projections on the inside, pointing 
towards the axis, are added for the same purpose. 
In the Lumley dynamo the rings have projecting 
apokes inside reaching to a gun-metal hub for the 

e of getting rid of the heat by conduction. 
By both these arrangements the aymmetrical dis- 
tribution of the lines of etio force in the arma- 
ture core is interfered with, and while much heat 
is dissipated, the evolution of heat is probably 
incressed. In Messrs. Paterson and Ooupor’s 
d © there is no epecial provision for carrying 
off the heat, and the makers claim that the propor- 
tions they have adopted for the magnets, pole-pieces, 
and armature core are such that the temperature 
never rises to a point where it can be injurious. 
“3y similar means they aro enabled to prevent 
sible sparking at the commptator. This latter is 
a moat Gaipanant point, as it is the commutator 
which gives all the trouble with direct current 
generators, and if it can be relied upon to work 
smoothly the machine can be intrusted mn un- 
ekilled hands. The aro lighting machine in the! 
Exhibition has now been running three months, | 
and the commutator hardly shows any signs of 
abrasion. These dynamos are made aimple and 
compound wound, and are manufactured in various 
nixes up to 60 electrical horse-power. 

The Consolidated Electric Company, Limited, of 
67, Coweroas-atreet, E.0., do not in sighting 
the buildings, but have a stand in the Western 
Gallery whore they display their oid ples The 
distinctive feature of their system is a secondary 
battery invented by Messrs. Beeman, Taylor, and 
King. The plates consist of a narrow tape or ribbon 

f lead rolled into s flat spiral, every twelfth oon- 
volution being made with a crimped layer to give 
increased permeability to the whole. The edges 





bution for incandeacence lighting, in order that the 
great coat of full-sized copper leads for the whole 
installation may be saved. Their plan is to employ 
at the central station, dynamos giving a moderate 
current of high potential, and to carry it through 
the district by conductors of small section, 6 
district 18 divided into numerous sub-districts, 
m gach of which there is erected « secondary 
battery which can be charged by the current 
from the dynamo, and then serves to feed 
the lamps in the adjoining houses, The connection 
firat from the battery to tho dynamo, and then 
from the battery to the houses, is effected auto- 
matically by what is called » rocking switch, oon- 
trolled by a master cell. this master cell the 
er plate is rather leas than in the other cells 
of the battery. It is covered by a hood or ball, and 
when the plate is fully charged and begins to give 
off hydrogen, the gas is collected in this hood under 
a flexible diaphragm, upon which rests a contact 
lever. Aa the seat ef expands under the action 
of the gas, the contact lever makes connection with 
an slectro- et in the rocking switch to change 
the position of its contacts and transfer the battery 
rig ane eyes to the gs cirouit, ae 
me charging is in progress the calls 
are aap, in series, the primary arco! Beis 
through them one after another, but when they are 
connected to the lamps they need to be di in 
compound parallel. effect this e rock- 
ing switch 1s provided with two rows of cups, 
eighteen in each, containing mercury, One row is 
fixed atesch end of the board on which the me- 
chanism is mounted, and in the centre there is s 
ported a balanced. beam provided at each end. wi 
contact pieces corresponding tothe cups, Sixtesn 
y with 


of the oups at one end of base are connected 
alternatel the positive and negative poles of 
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the groups of batteries, and the two remaining cu 
are connected reapectivdly to the positive and 
negative poles of the o main. These six- 
teon cups, alternately positive and negative, aro m 
connection with the sixteen cups at the other end, 
the arrangement being such that these latter are 
divided into two groups of eight each, one of which 
in tive and the other negative. The two re- 

ning cups, one at each side, are connected to 
the looal supply mains. The contact pieces on the 
rocking beam are in the form of prongs which dip 
into the meroury cups. On the shaune side they 
arein pairs msulated from each other, and when 
down they connect the pulses ond of one group of 
cells to the negative end of the next, and so on. At 
the other end of the beam they are in two seta, one 
of which consists of half the cups, which are (say) 
positive to one supply main, and the other connects 
the poms Ce t to the other main. 

When the battery 1s fully charged snd the dis- 
tension of the diaphragm sets the switch in opera- 
tion the beam rocks on ita centres. lt first short- 
circuits the charging main, so aa to practically out 
out the battery and thon breaks all the contacts, 
so as to prevent all possibility of the charging cur- 
rent entering the houses. It next conn the 
batteries to the local mains, and the operation 1s 
complete. Each local battery is of course in dupli- 
cato, so that while one half is being fAlled the 
other may be in action, The system 1s f operation 

in Colcheater, and the company claim that the use 

of this system of distribution has effected t 
econqmy in the cost of the installation, both as 
regarda the conductors, and the generating plant, 
which runs the whole day stormg onergy for the 
evening demand. 

Messrs. Oppermann Brothers, of 172, St. John- 
street, E.0., have not, so far as we remember, 
appeared at any previous electrical exhibition. The 

ow an alternating current machine, which a. 
though new has a very familiar air, for the field 
magnets follow the design of the Ferranti generator, 
and the armature resembles the strip-wound ma- 
chines of Messrs. Siemens Brothers. e framing 
18 cast two pieces _ aoe sedge the paces 
Magnets in position. ese there are sli 
bobbins of insulated Giesvargel that iach pols 
has a pole of the oppomte name at either side of it, 
and in front of it. Between the two seta of magnets 
there rotates an armature consisting of two discs 
mounted upon a shaft, and ing a number of flat 
oval coils of ribbon copper. These coils are wound 
upon themselves without any core, with a layor of in- 
sulating material between the adjacent convolu- 
tions, and are cat age at one end between the two 
discs on the spindle, so that at @ casual inspection 
the armature appears to be of tho Ferranti type. 
The ends of the coils are connected to two collector 
rings which run in contact with segmental blocks 
from which the current is led away to the lamps. 
These are 260 in number, and are arranged four 
in series, the machine giving a current with an 
electromotive force of volta, and the lamps re- 
quiring 60 volta each. The generator is excited by 
a small dynamo of the Gramme type. 

Messrs. Clark and Bowman, of Brixton, whose 
ato lamps wo have already described and ulu- 
astrated,* illuminate the woat corridor with ten 
lights, the current being generated by a Phoenix 
dynamo. Mr. 8, J. Mackie lights part of Old 
London with five Lea lamps,t and forty incan- 
deacence lamps fed by Grammo machines. Thu 
system has already been described in our columns. 


a milder teniperature prevails than at that point. 
Mr. Marcus Smith, acting chief engineer to the 
minous coal are exhibited, lying nearly horizon- | Pacifico Railway, describes the same country, which 
tally in the bank of the river, amongst massive | he approached from the south. ‘‘ Stretching away,” 
grey limestone interstratified with beda of dark | he says, “cast, west, and north as far as the eye 
Shale, with numerous plant remains, mostly tho {can reach, there appears a vast undulating grassy 
stems and branches of trees, the bark being repre- ry rising in nlages to slowly rounding hills. 
sented bya thin streak of bright coal, and the| During three days, whenever tho trai waa left, 
woody fibre being always decayed away and re-| great difficulty was experienced in forcing a way 
placed with sand. The survey for the railway made | through thick maases of grass and pea vine, 3 ft. to 
the distance between the mouth of the Pine River] 4 ft. in height, and sometimes reaching nearly to 
and the Summit Lake, near the Frazer, 172 miles, |the horses’ backs. This character of country ex- 
which 18 considerably less than one-half the distance | tends for 400 miles in length and 300 in breadth,” 
by the river with the acute elbow whero it joins the} Threo hundred miles south of Dunvegan, and 
inlay, and the tortuous channel of the Orooked | within the Rocky Mountain rango, rises the great 
Creek. Another Pine River, which was explored | Arthabasca, in volume not much infenor to the 
by Professor Selwyn, comes into the main stream | Peace River, and in length, till thoy both debouch 
at Fort St, John from the north, and the character | into the Arthabasca Lake, not less by ita course 
of the land is the same fine undulating prairie that | than 1000 miles, although a direct line from its 
8 found all along the Peace River. “fle says in his | head to its outlet would not exceed 600 nulos in 
report: ‘The country 18 covered with the mchest| length. But it sweeps through the praine hke a 
herbage of aatonishing luxurianco, and I have seen | bow bending to the south, and as the Peace below 
nothing that at all equals it on the Saskatchewan | Dunvegan turns north, the included district between 
(three to four degrees further south), both tho sot] | the two 18 1n one part 600 miles across. The whole 
and the climate here being considerably better.” of the land between these, so far as known, 18 of 
Below Fort St. John, 70 mules distant, 1s|the same luxuriant, prolific description. Midway 
Dunvegan, the principal Hudson’s Bay station in| between them, in latitude 554, and betweon the 
this district, standing on the north side of the paralice of 114 and 116 of west longitude, us Lesser 
river, and 800 ft. above it. The mver opposite Dun- | Slave Lake, a magnificent sheet of hmpid water, 
vegan ia 550 yards wido, flowing im a deep valley | 75 miles long and 10 wide, surrounded by a district 
24 miles across, 700 ft. below the average level of | of surpassing fertility. The Hudson's Bay Com- 
the prairie, which 13 here unbroxen as far as the | pany have for years turned out their horses here for 
eye van reach, The old French voyageurs oalled | the whole winter, a procecding that in any of the 
this place, which was formerly the limit of the| older parts of Canada would insure their destruc- 
operations of the original Fur Company, the Fort | tion, but in this north-weatern climate they grow 
of tho Grande Prairie, but the Scotch followers of | fat in thou wintor quarters, and are captured again 
Mackenzie, who apent the winter here un his memor- | in the spring in the best condition, The wild graases 
ablo journey acroas the continent, and left it to} here grow (ft. in height, and sv thick that in the 
discover the pnasage through the mountains, the] early: summor a horse can scarcely force himaelf 
Finlay, and the Frazer, called at Dunvegan, inj through them. Sheltered by these they revel in 
memory of the old Scotch stronghold to which} thew hybernal feeding ground, regardless of the 
some of them had been attached. This 1s the|snow or the cold, which, however, as compared 
future centre of the wealth of the north-west. For | with other districts 6 deg. and 6 deg. further south, 
hundreds of miles the great river here flowa with a| can never bo equally severe. 
lacid, even current of from two to three miesan| About 70 miles below Dunvegan, the river, flow- 
our, with its surface unbroken excepting by an|ing with the same regular current, and with its 
occasional wooded island, swecping eastward in over | channel 600 ft. below the prairie level, turns north- 
ceful curves. To the north, a thick forest protects | east, and receives the waters of the Smoky Rivor, a 
it from the hyperborean binsts; to the west the | large affluent 300 miles long, run north from 
Rocky Mountains shelter it from the cold Pacufic | the cia Mountaina, of which i¢ ns a con- 
breezes, and relieve the surcharged clouds of their | sidorablo length of their eastern slopes, Like the 
eicous burden. Coal, salt, gypsum, sulphur, and | paront stream, it runs tn a broad valicy cut through 
-ammoniac are products of neighbouring locahties | the prairie to a depth of 600 ft. and 708 ft below the 
drained by affluents of the river JLumestone 15} surface, and 1t unwatera over 6000 square miles of 
abundant, and underlies the whole, whilst sand | country, a large part of which is the samo rich 
stone of excellent quality for bunlding 18 exposed at | alluvial land that borders the Peace River. It de- 
every bluff, and almost at cach bend in the mvor. | rives its name from a peculiar amoke, or ‘‘ bocannes,” 
On either side atretchos the great mch praime burned | which rises in places from the ground, and has 
under a profusion of uncropped herbage, a soil of | hitherto been supposed to be derived from the 
unsurpassed fortility, a mild ealubrious atmosphere, | spontaneous combuation of beds of Ito under- 
& wil flora of astonishing rankness, wonderful | lying the district. This seems now to be disproved, 
varicty, and tropical luxuriance. Wild peas and|and the bocannea are probably derived from the 
vetches grow to an enormous height, and form in| combustion of beds of aulphurousshales. The high 
places almost impenetrable thickets, whilst grasses | banks of the mver, frequently exposed by land 
of a hundred species cover the whole region with | slides, nowhere indicate tho presence of coal or 
n thick mass of vegetation from 3ft to 6 ft. | lignite. Where the fires have burnt out, the cliffs 
in height. Owing partly to the length of the| present varied shades of red, yellow, and white, and 
days, and cloudless skies supplemented by | where the vapour 1s stil] issuimg from tho ground 
heavy dows, and poambly to the great diurnal|/there are hes which at a distance look hke 
range of of the temperature, which varies from | snow and sulphur, dead white and brilliant  Rapaioke 
45 deg. at sunrise to 80 deg. at noon, the growth of | the analysis of this,residuum shows nearly equal 
everything is extremely rapid. The surveying popes of free sulphur and of asal-ammoniac. 
rty wore regaled on July 21 on new potatoes, | There 1s, however, still an unexplained phenomenon 
ully grown, planted on May 1. The oats andjin the cause of these subterranesn fires, and the 
barley pot into the ground at the same time were| material upon which their energy is exerted. 


below the surface of the prairie. Amongst the 
rocks on the east branch four seams of bitu- 










































































THE UNCHAGAH, THE GREAT RIVER 


then 5ft. high, and the grass when cut was over} Below Fort St. John the shales are scen on tht 
OF OANADA. 8ft. nm length. Professor Macoun, the botanist| river bank coated with a wh-te efflorescence ; this 
(Continued from pare 207,) attached to the Geological Survey, says . ‘It would] also has been assayed by Mr. Christian Hoffmann, 


At the foot of the portage is an old post of the 
Hudson's Bay Company, not now used, called the 
Hope of Hudson ; and 40 miles east of this, where 
the river is clear of the Rocky Mountains, is the 
old Fort 8t. John, Just below this a large river, 
en the cae —e a from ae mountains on — 
wouth, and up this y » and a corresponding 
depression in the main shen: the survey was car- 
ried for the railway which led tothe discovery of a 
low pass in the ky Mountains, only 2440 ft. 
above the sea, and 1186 ft. lower than the Yellow 
Head Pass. The Pine River is a stream 150 yards 
wide, flowing with a rapid ourrent of five to sevon 
miles an hour in the bottom of a valley a mile and 
s half wide, sunk to a depth of 800 ft. and 900 ft. 

Bee Eixgurmenine, vol. xxxvil., page 77. 


+ Idid., vol. xxxiv., page 627. 


be folly to attempt to depict the appearance of the| the chemist of the Geological Survey, who found in 
country, as it was ao much beyond what I ever saw | 1t 51 cent. of sulphate of soda (Glauber’s salts) 
before that I dare hardly make use of truthful j and cent. of sulphate of magnema (Epsom 
words to portray it. The country passed over to/ salta), the residue being water with a little aulphate 
the north-weat bears a vegetation simiasly luxunant of lime, 

and Rainy River and Little Slave es (200) The Unchagah below its confluence with the 
miles to the south-west) are the wont regions known | Smoky River turns north, and the Grande Prairie, 
to me that are in any way comparable to it. The| with its rich alluvial covering of herbaceous wealth 
soil must be exceedingly mch to support such a] is exchanged on ita weat side for a dense forest and 
vegetation year after year, and the early summer /|a poorer soil, but to the eaat it atill retains its agri- 
temperature must be high for it, at thus period, to; cultural capabilities, whilst the climate 1s in some 
be so far advanced.” From the diary that has been | respecta even more mild and favourable. The 
kept at the Hudaon’s Bay fort it appears that from | height of the banks of the river is however gradually 
the middle of April to the firat week in November] reduced, and from 800 ft., the elevation of the 
the ground is fit for the plough, that the wmter 1s a over the river at Dunvegan, it 14 not over 
actually shorter on the Peace River than in Mani- ft, in height at Battle River 200 miles lower 
toba, and that 1200 miles north-west of Fort Garry | down, and at the Vermillion, 200 miles still further 


232 





— 
et nm 





north, the banks aro little over 60 {t. above the 
ordinary river height The scenery is however 
still very beautiful, and the red sandstone cliffs mse 
on either side, weathered into the most fantastic 
shapes and of an endless vanety. The gravel 
beaches in the bed and on the sides of the river 
now cease, and the channel winds about in the 
aunimer amongst fringes of sandbanks, which melt 
gradually into grassy slopes, first on one side of the 
river and then on the other. The course of the 
river in this northern reach 18 singularly tortuous, 
and though generally north, at ita confluence with 
the Battle River, 130 miles below the Smoky, and 
which comes in froin the south, the maim river 1s 
itself running south, and its affluent, turning 
round in sympathy, enters the main stream from 
the south-east In consequence of the sharp bends 
in the river, which are so excessively tortuous that, 
at one place, called Wolverine Point, 1t describes 
nearly a circle, the melting tee forms apparently 
heavy ‘' jaws” across the channel, and the marks 
on tho banka indicate that in some parte the water 
has been ratsed 30 ft, above ite normal level, before 
the ‘‘jam’’ has given way, or the rising water has 
foroed an outlet for the imprisoned floods, Below 
Wolverine the current, which has been constant 
from Hudson's Hope at three to four miles per 
hour, ceases, and from this to 100 miles below 
Vermillion 16 imperceptible. 

Vermillion 14 an amportant post of the Hudson's 
Bay Company, and its white buildings are anxiously 
looked forward to by the voyageurs, whose frail canoes 
and boats, adapted for tho ordinary up-river naviga- 
tion, are often found andly deficient in strength and 
stability for the great waves that frequently agitate 
the bosom of thé Unchagah, here fully a mile in 
width. Tho fort 19 almost the most northerly 
i touched by the portion known as the Peace 

iver, being in latitude 58,45, nearly 3 dey north 
of Dunvegan, but Professor Macoun found barley 
and vegotables further advanced, the former having 
been cut on the 6th of Auguat, fully mpe, although 
sown on the 8th of May, or just ninety days in the 

round, The heads were dei 4in to 61n In 
length, and full of larye grains of a beautiful colour, 
and both wheat and barley as good samples as he 
had ever seen, and areal inferior to the parcel 
grown in latitude 59 deg, which took the prize at 
the Centennial Exhibition. The country round the 
post is 4 pla elevated from 50 ft. to 100 ft above 
tho river, covered on the wostern sido, as far as the 
eye can reach, with an aspen forest, which extends 
back to the Carthoo Mountains 40 miles distant, 
Qn the exst bank 1s the praine, the soll a meh 
alluvium, and the subsoil a muxture of gravel and 
red olay, which gives its name to the river at the 
confluence of which with the Peace the fort 1s 
situated. Where the ground has been burnt over 
16 18 covered with a thick growth of raspberry 
bushes, and the flora shows that the climate hore 
7 eo and warmer than at Dunvegan or St. 

ohn. 





(To be continued.) 
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THE HEALTH EXHIBITION. 
EpucatronaL Exnimirs.—No. VI. 


Tue Toohnical College, Finsbury, hasa large and 
interesting collection of exhibits. They come, in 
reat neasure, from the laboratories of this young 
ut viusoroua institution, and have, therefore, a 
much groater value than the aets of apparatus, fresh 
from the makers’ workshups, which we find m 
certain other parta of the Educational Section. 

The Finabury College was founded tn the be- 
ae of cat hig 1883. In the opening address. 
the director, Mr. P. Magnua, sketched the object 
and scope of the foundation, stating that whilst the 
utilitarian aide of education has been kept constantly 
in view, ‘the methods of instruction adopted are 
auch ag will, at the same time, stimulate and develop 
the reasoning faculties of the pupil.” 

It ws new conceded that any branch of acience 





eat | taught has an educational as well as 4 
technical value. The methods fullowed in the 
Finsbury Cullege acem eminently calculated to 


insure thia twofuld advantage ; fur, however useful 
may be assisting at lectures and domonstrations, 
taking notes, and submitting them to professors 
for revinon, they are not here considored sufficient 
and Banal. All this work, which 1s indeed excel- 
lent, is supplomented by actual experiments and 
precise mossurements made by the young men 
themselves in the workshops and laboratories of 
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the institution, Individual effort is stimulated and 
attention maintained by making them work in 
groups of two or three, and requiring each to give 
a detailed account of the apparatus and arrange- 
ments, to tabulate results and interpret observations, 
to plot curves from the numerical data obtained, 
&c, The aim of the professor in the chemical 
laboratory 18 likewise to accustom the students to 
observe accuratelyjand explain correctly, rather than 
to make them proficient analyste. 

After two years of such thorough instruction in 
the slementary principles of mechanics, physics, 
chomiatry, and some of the more™ technological 
subjects, the student ss well prepared to enter 
upon the advanced courses of the Central Inatitu- 
tion. 

The exhibits from the Finsbury College cannot 
but prove interesting both to the student and the 
teacher of science. The one will find a senes of 
models illustrating fainihar propositions, whilat the 
other cannot fail to derive some profit from appa- 
ratus and il aaies which embody the ingenuity of 
experienced teachers. 

un the mechanical section there are well-made and 
workable models designed to make clear the prin- 
ciples involved in the parallelogram and polygon of 
forces, as well as the resultant, m magnitude and 
position, of two like parallel forces There are also 
the famihar forms of apparatus for studying the 
Jawa of sliding friction, of spiral springs, of cen- 
trifugal force, the moment of inertia, and the 
times of osaillation of vibrating bodies. 

These models are all made with a view to the 
wear and tear to which they will be inevitably sub- 
jected. The visitor will not fail to notice that each 
carries a slip containing printed instructions relating 
to the manner of carrying out the particular mea- 
surement for which it 1s tended. 18 appears to 
be a commendable method for young, inexperienced 
students; with those who are more advanced it 
would seem better to encourage thought and elicit 
ingenuity by requiring them to collect and suitably 
put together the apparatus which they need for 
their investigation 

The section of heat contains a collection of appa- 
ratua used in determining the specific heat of bodies, 
the relation between the pressure and temperature 
of air under conatant volume, and its expansion 
under conatant pressuro, 

There ig a large and beautiful model of Otto's gas 
engine, as alao a sectional tnodel of a steam engine 
conatructed especially to show valve motion. 

The electrical section 1s especially interesting 
The instruments are, in most cases, arranged in 
sota, each of which illustrates some particular mea- 
suremont. Thus tho student of electricity may 
examine the apparatus and connections for measur- 
ing the reastance of conductors, the charge of the 
ohmic resistance with tomperature, the heat do- 
veloped in a conductor by the passage of a known 
current, the distmbution of magnetism in a perma- 
nent bar magnet, and the magnetic intensity pro- 
duced at the end of a soft iron bar by a constant 
current flowing through a coil placed at different 
parte of the bar 

The thoory of the galvanometer 1s stripped of its 
greatest difficulties by two models so contrived that 
fairly good numerical data ilustrating the law of 
sines and of tangonta may be obtained with a little 
care. 

Tn various parte of the rooma attached to the col- 
lection from the Finsbury College, will bs found 
a tance of modelling and wood carving done in 
the Technical Art School, Kennington. This school 
belongs to the City and Guilds of London. It pro- 
vides courses of drawing, painting, modelling, and 
i ae Soveral of its students are engaged 
during the daytime i the Lambeth potteries of 
Messrs. Doulton. 

Nor are the advantages of the Finsbury College 
oonfined to day students, Evenmg classes have 
been opened in which instruction is given in 
physics, mechanical engineering, the application 
of chemistry to the leading industries, Special 
facilities are also affurded for forming Apa 
adapted to the wants of masons, cabinet makers, 
lithographers, decorators, and designers of all kinds. 

The Finsbury College has already given a oon- 
siderable impetus to technical studies ; and, in con- 
nection with the Central Institution, whieh will be 
opened in January next, will supply that thorough 
training which will stimulate induatries, and enable 
our aftisans atill better to hold thar own agaist 
the foreign competition which iw beginning to be 
so keenly felt. 
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NOTES, 
Tus Worip's TELxoRarns, 


Tux tolograph appears to have made more pro- 
gross in the United States than in any othor 
country. The number of American telegraph 
offices in 1882 was 12,917, and the number of te @- 
gras forwarded during the year was 40,581,177. 
The number of telegraph offices in Great Britain 
and Ireland in 1882 was 5747, the number of tele- 
grama forwarded bemg 32,965,028. Germany had 
10,803 offices, the number of tole a forwarded 
being 18,362,173. France had 6319 offices, the 
number of telegrams forwarded being 26,260,124. 
Russia had 2819 offices, the number of telegrams 
forwarded bemg 9,800,201. Belgium } 835 
offices, the humber of telegrams forwarded being 
4,066,843. Spain had 647 offices, the number of 
tolegrama forwarded beng 2,830,186 British 
India had 10265 offices, the number of telegrams 
forwarded being 2,032,603, Switzerland had 1160 
oftices, Italy 2500, and Austris 2006. The number 
of telegrams forwarded in these three last-mentioned 
countries was 3,046,182, 7,026,287, and 6,626,203 
reapectively, 

Tae Brrrisu Jnon Traps. 

The returns of the British Iron Trade Association 
show that the make of pig iron in the United 
Kingdom for the half-year ending June 30, amounted 
to 3,901,220 tons, againat 4,138,226 tons in the 
same period of 1883, showing a decrease of 147,005 
tons. Five districts only exhibit an increase— West 
Cumberland, Lancashire, Lincolnshire, North- 
amptonshire, and Notts. The chief falling off 1s in 
Cleveland and Scotland, which are accountable for 
93,083 tons and 42,056 tons respectively, while 
Derbyshire figures for 37,902 tonsa. During the 
same period the stocks of pig 1ron have moreased 
10,429 tons, the amount at the end of tho half- 
year being 1,425,343 tons. The total consumption 
foy the half-year has been 3,980,701 tona, being at 
the rate of 7,061,682 tona per annum, or 487,786 
tons per annuin less than in 1883, The production 
of Bessemor steel ingots during the first half of 
1884 waa 637,843 tons, while in the wholo of 1883 
it was 1,553,380 tons. The steel rails amounted 
to 426,415 tons, against 1,097,174 tons during the 

revious twelve months. The returns of forge, 
oundry, hematite, and spiegel iron are not suf- 
ficiontly complete to afford materials for s comparison 
with the last year’s output. 


Heatina Errect or Exxcrric Currents. 

An interesting paper on this subject has been 
communicated to the Royal So.rety by Mr. W H. 
Preece With bare platinum wires of small dia- 
meter, the gonoral law governing the ratio between 
the current strength and the diametur of the wire, 
when the latter is raised to a definite temperature, 
and where radiation is free, appears from Joule’s 
Jaw to be that the current should vary as the dia- 
moter x “diameter orc =d“d, Both the results 
of Mr. Preece’s experiments tend to show that the 
current varies as the diameter, Platinum wires 
are however liable to flaws which practically reduce 
their effective diamoter. Mr. Preece has also de- 
termined the strength of currenta which produce 
self-luminosity in wires of different kinds and 
aizos. These currents wero measured by findin 
the difference of potential at the ends of athist 
German silver wire, whore resistance was .0157 ohms 
inserted in the circuit, The rosults with copper, 
Swedish wrought iron, German silver, and platinum 
wires, showed that the law c=d~d held very 
well for all these wires, except withthose of platinum 
the p nntof low red heat being taken as the fiducial 
point. The temperature of a wire which becomes 
self-lummous has been given by Draper as 977 deg. 
Fahr,, and by Damell as 980 deg. Fahr. The ex- 
ception in the case of platinum may account for its 
exception to the law in the former oxporimenta, 
Mr. Preece infers from his experiments that electric 
light wires should be mada large enough to avoid 
the possibility of heating-them above normal tem- 
peraturoa, otherwise pointa of danger sre easily 
reached by increments of currents. 

A Grau Fnirex ror Warns. 

The tendency of research ws to show that the 
germs believed to cause so many diseases are not 
found in the ar, except under exceptional circum. 
atances, but exit chiefly in water. This is pro- 
bably due to the fact that rain and filtration 
eventually bring the products of fermentation and 
decomposition into the watercourses, Water may 
therefore, be oonsidered as one of the principal 
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nta in the properssion of such diseases ; and M. 
moberland has recently turned hus attention to 
the production of a microbe filter, which would 
purify water not only from its mineral but its 
animel impurities. M, Pasteur has employed a 
pen vase of baked porcelain to separate microbes 
rom the medium in which they are generated, and 
this ss the basis of M. Chamberland's filter. The 
latter has observed that water filtered through one 
of these vases contains neither microbes nor their 
rms; and the proof of it is that auch water can 
@added in any proportion to susceptible liquids 
without causing any change in them. The appa- 
ratus of M. Chamberland, which was recently 
brought before the French Academy of Sciences, 
can be fitted directly to any water pipe, and acts 
by the pressure existing in the latter. Under a 
pressure of about two atmospheres, which is the 
preeiure in M_ Pasteur's laboratory, M Chamber- 
and obtains with a single porous tube or “ filterin 
candle” (as he calls 1t) 20 centimetres Jong an 
25 millimetres in diameter, some 20 htres Chou 
4 gallons) of pure water per day, thatie to say, a 
sutticient quantity for the uses of an ordinary house- 
hold. By multiplying the number of candles or 
filter pipes, so as to form sets or ‘ batteries” of 
them, a supply of pure water sufficiont for a school, 
hospital, works, or barracks, can be vbtained. The 
filter, therefore, ws of a practical kind, and being 
snnple and inexpensive, will supply a much felt 
want. The filter 1s cleaned by Ceaahinig ita external 
surface, and plunging it imto boiling water, or by 
heating 1t directly in @ fire to deatroy the organic 
matter lodged in it; and properly cleaned, the 
same tube will last indefinitely. While upon this 
subject we may mention that electroty has beon 
suggested as a means of ridding water of microbes, 
and a filter which electrifies the water has actually 
boen designed and constructed. 


A Fixep Astronomical TELRSCOPE 

A modification of Loawig’s great telescope has 
been devised by M. Hermite, and submitted to the 
French Academy of Sciences. The instrument 
mounted as an equatorial comprises two parts, one 
movable the other immovable. The immovable 
part is a telescope tube directed paralle] to the axis 
of the world. The movable part comprises the 
objective and divers accessories which allow the 
observation of al] parts of the celestial vault by aid 
of two movements communicated to them at will 
by toothed wheels, one of theso wheels receives 
the parallactic movement The objective is placed, 
not perpendicularly to the axis of the tube aa 
in the ordinary telescope, but parallel to that axis 
and ma box of triangular section with the tube 
of the telescor ,, entering one of its walls with gentle 
friction. The wall perpendicular to the latter 
carries the objective, and the third wall inclined at 
an angle of 45 deg. carries a plane mirror on it 
which receives the raya coming frum the objective 
and reflects them up the interior of the telescope 
tube to the ocular lens The box is closed laterally 
to forbid the introduction of outmde rays. It 
follows from this construction that by turning the 
box round the tube of the lunette or telesoopo tube, 
the observer oan see all points of tho sky situated 
on the celestial equator ‘This movement of rota- 
tion corresponds, therefore, to that of an equatorial 
round the axis of right ascension. To obtain the 
second mouvement of rotation corresponding to that 
of an equatorial round the axis of declination, a 
new box carrying a mirror inclined at 45 deg. to the 
objective can be moved ctreularly round the latter 
This box 1a open in front of the mirror; conse- 
quently the first or interior mirror and the objac- 
tive can move in a plane perpendicular to the tubo 
of the lunette, while the second or external mirror 
which receives all the rays before they are sent to 
the observer two movements, one in a 
plane also perpendicular tu the tube of the lunetto, 
the other in a plane at right angles to thie latter 
movement. As in M. Leewig’s instrument the 
observer can be comfortably seated at his work, the 
tube of the lunette can be constructed in masonry 
if necessary, and as only the movable part, which 1s 
‘very small, requiring protection, the expense of a 
dome is saved. 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, Auguat 22, 1884. 
Tre drop of steel rails to 27 dola. to 27.50 dola. in 
small lote, and something leas for large lots, has re- 
sulted in the placing of a good many heavy orders, 
aggregating from 125,000 to 150,000 tons, within the 
past two weeks, The market is very unsettled, and it 
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been accepted ‘in Pitte- 





is rumoured that 25 dola. have 
burgh, but this rumour gains no credence here It is 
probable that 26 dols, has been the basis on which 
some of the large busineaa has been done, and there are 
now several parties negotiating for considerable stocks 
for late fall or winter delivery, and vory low prices 
only will be paid by then. But, with all the bumness 
done and in prospect, there will not be enough to keep 
all the steel ru:l making capacity employed ‘The 

uestion of a suspension of pig uon cially in all the 
urnaces of the country duting September, 15 still 
talked of, butit ts not hkely that anything will come 
of it. There are too many furnace companies who 
would refuse to join in any such movement There has 
been a good deal of speculative inquiry for pig non 
within a few days, but the prices offered for standard 
and special makos are as low as those at which the 
moat Inferior stuif is aclhing, and the companies making 
good irous are determined to obtain present prices or 
accumulate atocks, Fair qualitics of foundry non have 
eold at 19 50 dola for No. 1, and 18 dole foi No 2, 
with forge at 17 dols Moat of the busincsa reported 
ia in very small lots, for immediate requirements, 
owing to the feverishness of the market, ond the 
dull Tainaind for finished products, A good many bar 
mills arg idie, and others ar. working single turn, but it 
18 generally beheved that there wall be an improvement 
in demand, which will warrant starting up double 
turn by the middle of Septembor, or the lat of October 
at latest Foreigu irons arein very light request. 
There has been some inquiry and a little demand for 
special makes of Kussemer, which have sold at 20 dols 
to 21 dola ; ordinary makes, 19 dola to 1050 dols. 
nominally  Spiegelessen wonld sell at 27 dole fur 20 
per cent , but ia quoted 1 dol higher, and no sales are 
reported, Ave of Scotch iron are growing hghter, 
and there ia very hittlo demand here The demand 
for bridge and construction iron continues steady 

About 3000 tons have bean ordered within the week ; 
there are some youd myred specifications now before 
our manufacturers, and they expect to be kept fully 
employed throughout the fall There 14 a general de- 
crease of ordera at the car works, and within a week or 
two three or four of the larger works have shut down, 
but Pennsylvania woiks are better fixed, and are most 
of them busy The Baldwin Locomotive Worka in 
thia city now employ 2000 handa, instcad of 3000 asa 
few months ago They ure turning outsix or Reven of 
their fine locomotives each week, and are at present 
completing an order for 26 for Austiaha The ship 
vada are notas full of orders as usual Shipbuilders 
report very fow heavy ordera, but along the Delaware 
a great deal of tonnage 1s being constructed fo the 
Gulf and Pacific coast traffic ‘The Crampa are at pre- 
sent employing 1600 men, and are completing some 
vory fine vessels for the Morgan line, to ply between 
New York and New Orleans. 
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INEFFICIENT CONTINUOUS BRAKES, 
To THR EKniron or ENGInigrina 

Sin,—The recent accident which occurred near Red- 
ditch, on the Midland Railway, once nore directs attention 
to the danger and inefficiency of thelr se called autumata 
vacuum brake, more generally known upon the railway as 
the ‘two minute leak-off system ” Major Marindiu's re- 
port has now been published, and the facts appear very 
ample The leading and trang wheels of au engine 
having o long rigid wheel base left the line whon running 
round a very sharp curve. 1 saw the permanent way and 
the engine after the accident, but both seemed ta have 
been mm good order ; but it ts the absence of brake power 
to which attention should bo directed 

A non automatic steam brake waa fitted to the drivin 
and trailing wheels of the engine, and to all six wheels a 
the tender The whole of the carnages were fitted with 
the leak off system. This brake is supposed to be under the 
control of the driver, guards, and welf acting im case of 
accident. The facts, however, furnish a very different 
account, . 

It has often been sabia out in articles which have 
appeared in your columns that this brake has but one 
store uf power, therefore if it be used once that power 
wexhausted, and the brake leaks off of itself im less than 
two minutes, In practice 2t vory frequently leuks off 
and ia rendered useless while # train in «till running, 
the final stop is then made by the steam brake on 
the engine and tender only. Such an amount vf timo 
in required to obtain another store of power with 
the ejectors that the brake is perfectly useless if required 
for a second or third application, In cases where several 
signal boxes or junctions aro near together, a driver uses 
his one store of power to slacken at the firet, then signala 
are lowered, and the train rune forward to the next box 
wethout there having been time to obtain a second 
vacuum. Major Marindin reports, “ The evidence, 
oa well as the distance run by the engine after lvav- 
ing the raile, shows that the automatic vacuum brake 
waa of vary littlo service, owing to want of power Jt had 
heen used just previously to check speed at the anal box, 
and, as often happens, when required again immediately 
it was found wanting ” 

The question has often been asked whether the directors 
of the Midiand really know and underatand the dangerous 
charactor of the brake employed upon their tramay It 
has been generally supposed that they do, but recent 
circumstances appear to throw some doubt upon the aub- 
joct. One uf those gantlomen called upon me a few days 
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ago to ask for impartial information as to the construction, 
practioal working, and defects of the brake, also asking 
why faalures are constantly mentioned in ENGINKERING, 
Ennneer, Radway Review, and other papora, yet that from 
the Board of Trade returns this brake would appear almoat 
perfect. There ds, and oan be, but one oxpianation, v2, 
the failures are not reported to the Board of Trade, and 
the directory appear to be quite in the dark Sooner or 
later thin ‘lonk off? wysteta will caune a fearful disaster, 
it has ‘already given many serious and emphatic warn- 
inga; ibiathereture to be hoped the directors will take 
ntaps to remove such a dangerous apphance without wait 
ing forfurther losgof life, accident, or failure, 
J have, &c, 
Cuemenr E Strerron. 
40, Saxe Coburg-street, Leicester, Aug. 50, 18d4. 
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THE ROYAL POLYTECHNIC SOCIETY OF 
CORNWALL 
To THE Epiton or ENGINKRRING, 

Bin, -Wall vou kindly allow me to say a few words in 
reply to Mr HS, Mackenzie's lotter In your lane of 
August 20th’ M: Machonzie charges ine with omitting 
words from the quotation | made from the Preadent ss 
Kpeech in announcing the awards, and infors that the 
words which ho saya 1] have amitted would havo alto 
wether altered the sansa =] beg to say T have not orurtted 
a dinwle word, but have given the Premdent’a words abso 
lutely ax they were repmted, My quotation was made 
from anentary)y mdepuendent source, viz, the Western 
Darvly Mercury of Plymouth, and wath all respect to Mr 
Mackenzie, I place infinitely greater reliance upon ft 
report Mm the public press, whichis obviously ontirely dis. 
interested, than upon a report which may have been 
atidad tu, or subtracted from, to suit opmuons and eir 
cumatnances arrived at after the President's addiews was 
delivored It would be an imsult to the Prewdent to 
doubt that he knew Ina own mind, and alao that he 
knew what ho was talking about when he spoke the 
words which J have quoted from the Western Duady 
Meri ury, 





T am, Sir, yours reapectinily, 
Ricnarnn Tanayr, 
(Chairman, Tangyes Limited), 
Cornwall Works, Birmingham, Sept 3, 1884. 
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QUEEN CHARLOTTE’S ISLANDS. 
To THe Kpirok OF ENXGINRERING 

Sin,—I have read your desertptaon of Queen Charlotte's 
Islands with yroat interest, and have no doubt that they 
aro uble to support a large population 

1 wonld take the liberty of calling your attention to the 
way land 1s seld in such colonies, os for mstance Auntiala 
and New Zealand, where ench colonimt is allowed to buy 
a sguaie mnie fur hunself and the same ares for each of his 
Saildecn at the rate of 1 per acre, and thus even the 
largest colony is fally oceujned by a comparatively minall 
number of people, all later comers having no better 
ehance than in the old world, because the first colonists 
know ag well as possible that the value of the land will 
increase and buy more than they use in hopes of selling it 
at a largo profit, 

Now, why does the Colonial Government sell the Jand ? 
They have got it, why do they not keep it and Jease it 
out on rents that are to increase with the value of the 
land? Tho interest of the leassholder conld easly be 
guarded, and he might cultivate, build on, and improve 
the land with aa great security asif ie had bought it. He 
would be w fariner only with the difference that he paid 
his rent to the Government instead of paying it toa privato 
individual, he would hase all the ad\ untages of the former 
in not having to invest capital in buying land, and the Colo- 
msl Governinent would have # great and increasing yearly 
income, that would cover all their expenses without the 
necessity of imposny any other taxes, 

Such a course would involve no hardship to afty one ; 
there aie at praesent, oa far as] understand, no landuwners, 
and the advantage in sv evident that 1t cannot fail to com- 
mond itgelf to every one that takes an interest in the deve - 
Jopment of these splendid colonies The money that in 
other countries is wasted to keap a small port of tho 
nation im an unnecessary and imjurious Juxury would 
there be apphed to cover the publio expenses, build rail 
waya, and execute other vl improvements, while the 
culony could enjoy abwulutely free trade and freedou 
from any other kind of taxation 

T. A. IL 
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THE UTILISATION ©Of SLAG 
To THE Error or TENGINERRING 

Sin,—T notice that in your Jast week's 1sua, your Mid- 
dlesbrough correspondent calls attention ta the ever- 
growing accumulation of slag in that district, and states 
that the tronmaaters greatly dusire some mathod of get. 
ting rid of 1t at a small comt He says that although 
bricks, roads, flags and embankments have been made of 
this maternal, and although millions of tons have been 
used in the formation of breakwators, yot the heaps grow 
into Iountains, and the mountains are constantly in- 
creasing Now it 1a not probable that any use will be 
dixeovered that will absorbthe slag already in existence. 
But for the future thore will be on opening for very large 
quantities in the manufacture of Lortland cement, accoid- 
Ing tomy pieces. which has been more than once noticed 
in your columng and whioh will shortly be pu. in practice 
on alarge scale in more than one cetutre of the trun i- 
dustry. Hitherto cement has boen almost exclusrsel 
manufactured on the banka of the Thames and tho Mac- 
way, from chalk and river mud, tho latter supplying the 
silica and slumina, Good Portland cement iv a compound 
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of silicate of me and alumina in about the follo 

proportions: Lime, 62; silica, 22 alumina, 8; oxide o 
iron, 8; potash, soda, magnesia, &o., 5. Now slag oon- 
tains about 88 per cant. of silica, 22 per cent. of alumina, 


Middlochrongis tha atioial seturne shewivg the wake and 
60 returns sho ean 

Neer eet eee adit Oleealond ‘abarter’ wiion con 
prises the whole of the North of England, during the 


waa done bt 41a. 4$d. and 410, 5d. cash, alao af 41s. 6d, 

and 41s. 64d. one inonth, and the close was sellers at 

41s. 44d. cash and 41s, 64d. one month, and buyers at 
rton under. The afternoon quotations were 41s, 


































































and 31 per cent. of lime, without any of the ok pes 41s, 6d. cash, and from 41a, » to dls. 73d. one | month of August. Of 166 blaat 98 have been in 
matter which gives ordinary cement ita dark and ob-| month, the market closing with sellers at 41s. Gd. and | operation, and they have woed s of 201,763 tons 
jectionablo colour, Whon slag eand, obtained by run- | 41s. 8d. cash and one month respectively, and buyer at | an increase of 42 tona on vious month. The 

ning melted slag into water, is mixed with chalk or lime- ad. ton less, Business waa dane to-day at 41s. 5d. up} stocks now stand at 202 es an Increase of 15,075 
atone and burnt at a moderate temperature, it produces 1s. 64d. cash, and at 41s. 7d. up to 4is, Sid. one | tons. @ stoppage of the ‘Bteel Works has con- 
a pure white cemont which will compare in every respect | month, the top quotations rating at the close in the after- | tributed ly to this fact, There has been a t de- 
with the best manufacture on the Medway. It is much | noon, with buyers near. Aan rule the warrant market is | crease in shipmen 71,815 tons mitig ex: 
stronger, aa has been shown by repeated tests, while the | very inanimate, for alth ® considerable RpAnEy of | ported from Middlea a4 compared with 68,485 tons 

ly all the | in the corresponding month ast year. 


oe ipanu/sevure i. me ene canes! slag eae dade cha as om y to Har piataeare as 
Bo thorough urnt in the blast furnace it does n n nese a doing 0 operations o 6 ie 
need « high temperature, and no hard clinker is produced | * trade,” as tho public still decline to take any interest in | aq” MiG, rhe oni woe ate ne woehing acliet in 

to be ground with difficulty. warrants, and without their support the in the as ey the cost of production, rie have hice notice 

The demand for Portland coment is constantly grow- | present condition of trade, always inclines to droop after | of. reduction of 5 per cent, in wages in the 
ing in this country, while the export trade is enormous, | each little “spurt.” Almost all the reporte that are North of Jand hove met this eat din 
and the two together could absorb very large quantities | coming to hand, both from the Continent and from the |. sdvanos of « like amount. alg jt: A & 
of slag every year. In the Middlesbrough district the | United States, continua to be of a most unsatiafactory | 4 itration will moet at Davlington, and will consider the 
lh acture oe Be carted He one. most saeeenle eatin hase pd Ae improvement = ea a whola question with a view to settling it amicably, Should 
conditions ; 8 4 or nothing, coal is cheap, | suticien uati ox on of an alteration 
and eee easily obtained, while Yhars is every | for the better in the immediate future. So far very os fhe bade come to farms, they will refer it to an 
facility for traffic either by sea or land. I should at all] few orders of any consequence have been received ; 
times be pleased to furnish any further information as to| from abroad to meet autumn requirements.” Several of | _7h# Steel Trade. —For five weeks the great steel works 
the details of the process. the epecial brands of , pig iron continue firm In price, | of Mesars, Bolckow, Vaughan, and Co,, at Eston, Mid- 

I am, Sir, yours truly, and some of them are rather scarce, but it is not antici- | dlesbrough, have been closed for want of orders, and a 
. Frepgriok Ransowg, | pated that up till the alose of the shipping season there | large number of men have been out of employment, It 

Rushmere Lodge, Lower Norwood, September 2, 1484. | will be any ch in that respect. ere are 9¢ blast | was hoped that the works would be opanedt on Monday, 

pies furnaces in actual operation this week, one having been | but owing to the difficulty in obtaining drders of any de- 
mped down at the Ardear Iron Works (Messrs, Merry | scription, the date for recommencing operations at this ex- 
INDIAN PUBLIC WORKS DEPARTMENT. | and (Cuninghame's), At this time twelvemonth there | tensive catablishment cannut at present be fixed. Mean- 
To THe Epitor or Enainexnina. were 114 furnaces blowing. Hematite pig iron is very | while, new plant has been put down, and the company 

Pca arty scorrespoudent fs Olvilian Hingineer noe muoh depressed, BO much, indesd, that it is considered will be able to preduce any quality of steel. 

\per's an” wishes to know where the actual rates | that the makers muat be incurring heavy losses in selling ’ Engi il to 
of ae uf ofticeraof the Public Works Department are to bo | at tho per quotations. The shipments of iron Miia tliat Aylin la hg iy rd ay pi 
found. He will find them in the published ‘‘ Civil Liste” | from all Soottish ports last week amounted to 9439 tons, | deal of general thc going on in ‘the engineermg shops, 
of the several local (rovernments and administrations | as compared with 9820 tons in the preceding week, and but marine builders are getting very short of orders. Iron- 
which give the actual pay of all officers serving under said | 15,683 tons in the corresponding week of last year. | founders are pretty well employed. 

Governmenta. To the United States there were shi 1250 tons ; to a 
The “remote period” is the year 1870, not so very | Canada, 750 tons; to Australis, &o., 100tons; to France, The Coal and Coke Trades.—The fuel trade is steady, 
remote after all. Staff oorps men then in the department | 180 tons; to Italy, 100 tona: to Germany, 1585 tons ; to | 92d prices are unchanged. 

the option of serving under the rules under which they | Helland, 145 tons; to Belgium, 180 tons; and to other 
oined; hut six who joined between 1871 and 1875} countries lesser quantities. The atock of pig iron in 
receive consolidated pay, and aa regards these six 1 was in| Mesars. Cunnal and Oo.'s public warrant stores atood at 
error, but I may remark that your correspondent did not | 585,077 tons yesterday afternoon, as againet 585,940 tons 
write ‘aw ayeneral rule ataff corps officers get no tnilitary | yesterday week, the decrease for the week being 268 tons. 
allowanoars x viet he ae write was, je are sal da New Dredger for Apr.—The great increase in trade of 
»..». work for ordinary pay without any military 
allowances,” the fact being that only about per cent. re bet bone of Ayr having rendered it necessary that 


ng operations should be carried un more extennively, ; 
do #0. i were preased to continue the reoonetruction of the via- 
The classified list for December last shows one ataff | 2° Ry Harboe peeved ee ene ee nae \ 
corpa man as superintending angineer second claas, and 


rooure a la new dredger at a coat of about 17 0001, ducts, and tho question ATORe whether it whe competent 

esers. M‘Knight and M‘Oreadie, shipbuilders, ‘Ayr, for the joint committee to inaist upon its done, or 

one eat _ (temporary rank), therefore my statement | have taken the contract for the dredger, and they have | Whether the Cornwall Railway directors would do as they 

wae per wi y correct, Betta ph sublet the contract for the machmery to Messrs, W, | Pleased. That was one of certain points which was sub- 

th referenos to your correspondent’s last paragraph | gions and Oo., Renfrew, initted to arbitration. The arbitratur decided that the 

T am quite dou to meet him any day this month In : joint committee had the power, when necessary, to order 
London, and go through the whole of hie statements with | 7rvon Harbour.-With the view of improving the 


the reconstruction of viaducts, and that the Cornwall 
him, as the facts are very atrongly in my favour, but harbour at the port of Troon, on the Ayrshire const, the | Raijlwa Company should provide the cust. th regard 
to do so through the columns of your paper, even if you | Duke of Portland, who is the yo aaa has resolved | to the p Pte | Coombe St. Stephen's viaducts the 
permitted it, and to give all proofs would be extremaly | & spend upon it a mim of about 10,000/. 
unintoresting to your readers, besides taking up consider-|  Zanarkshire and Ayrshere Ratlway.—Tho capital of the 
able space. company recently formed to construct a continuation of the 
September 2, 1884, Orvit ENGINEER. | Caledonian Railway syetem to Ardrossan end other Ayr- 
shire ports has been fully subscribed, and the construction 
of the main line and of the Irvine and Kulbirnie branches 
Me in GPA GE WealwERRIeG will be Saeed clear pal The new works, 
Sin cA lowing"! H.” the elaahio rebounds hewritesel,| ee ee rents 
or equivalent heat pulsation on arrestment of a free| Clyde Shipbudding Workmen.—-Last Friday there was 
descent, I wish to distinguish betwixt these, and the| # very large Beye in Mexara, James and George Thom- 
weight raleed, dashera moved (as in Joule’s oxperiments), | #on'4 shipyard at Olydebank, and considering the number 
or gaseous motions (heat pulsations) pcodlticed, during a| Of hands at present idle, the prospects of trade for the 
ned descent. ensuing winter sre certainly very bad, and but little 
The work done during # deacont givea us Joule's me-| hope ia entertained amongst the men of the prospects 
chanioal equivalent (or, rather, ought to do), This, and| reviving. Numbers of the men have recently left the 
the pressure experienced on arrestment of a descent, | district for Liverpool, Belfast, and other places. Messrs. 
makes (val work done, but I want to distinguish between | Caird and Co,, Greenock, have aleo lately paid off a large 
the two portions of the total work, number of hands. Yesterday the rivetters in Messra. 
Youra truly, G. PINNINUTON, ees and heh a iaton Ebina oe Kard, eka 
; w, atruck work on agoount of notice havin n 
Baye MCHOALER Pereetice Nene vey men renee received from the employers that it was their iAtention to 
make a reduction in thetr wages, 


Trade at Kirkcaldy.—The various branches of the ru 
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NOTES FROM THE SOUTH-WEST. 
Viaducta on the Cornwall Railway.—At the half yealy 
reer sto the Uornwall Railway Company, the ch an 
stated that in the joint committee of the Great Western 
and Cornwall Railway Companies the reprosentatives of 
the former predominated by eight to four. The latter 


directors had consented to thou being constructed, but 
they pe & resolution that no further reconstruction 
should be insisted upon by the committee for five yoars 
unless it was found necessary after calling in a Board of 
Trade engineer. 


Colliery nosh Hea at Neath.—The Lower Resolven Ool- 
liery Company, Neath, recently proved a seam of first-olaas 
ateam coal above their Resolven seam, Sinoe then they 
have proved another seam of coal of equally good quality, 
and have completed an incline of about 1000 yards from the 
openings on the mountaln to their colliery yard. Wednes- 
day was selected for ay cou Neeley the first journey of coal 
from thenew seams. Mr. R. Attenborough, of j ag 
the proprietor of the colliery, was present, with Mr. N. 
Corbyn, the company’s general manager. 


Bratol Docks.—We learn that the Bristol Docks Com- 
mittee has appointed Mr. F. B. Girdlestone general 
manager of the united Bristol Docks undertaking. 


Pontypridd, Caerphuly, and Newport Ratiwoay.—The 
half-yoarly meeting of this oompany was held on Friday, 
at 60, Grasochurch-street, London. Mr. J.C. Parkinson, 
managing director, presided, The chairman, in moving 
the adoption of the report, said since the laat meeting, 
d| the railway had been completed, and was now in perfect 

working order, with « double line of rails, capable of 
carrying any amount of traffic likely to be shipped at 
Newport, From causes of « temporary character, there 
had been some annoying ohstraction at the end 
of the railway. This had brought out clearly the wisdom 
of Nae cours ee Se last Mewel bee nent in 
spite of a opposition, gran © company 
sida Me mrstioe td ran lins aie : the renee 

ocka, thus ewport an independent access i) 

at No This 





THE MECHANICAL EQUIVALENT OF HEAT. 
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NOTES FROM THE NORTH. 
Giasaow, Wednesday. 
Glaagow -Iron Market.—The warrant market was a 
turn better last Thursday, and 4d. of the previous day's 
decline was recovered. Business was done both in the 
forenoon and in the afternoon at 41s. 84d. and dla. 4d. 
cash, alan at 41s, re and 41s, 6d. one month, the top 
sate ruling at the close of the afterncon market. 
day's market was — with transactions done on 
forenoon ‘Change at 41s. and 4le. Sid. cash, also at 
41a. Gd. and 41s. 5jd. one month, the close being buyers 
at tho lower quotations, and sellers wanting 4d. per ton 


neering trade at Kirkcaldy continue to be in al 
condition, and the closing of the Kinghorn shipbuil 5 
ye in seriously felt in the district. Mesars. Douglas an 

rant have got somo sl a orders in hand, and there 
in an expectation of more being booked by and by. 

Clyde Shipbuddeng Trade.—-Last month's launches of 
new shipping on the Clyde gave a total of 26,981 tons, ar 
nearly 1 tons under the turn-out in the correspond- 
ing month of lest year, but 16,281 tons over the output in 
August, 1871, For the past eight months the totals are: 





104 vessels and 196,504 tons. In the corresponding period | steat coalfiel uth Wales, new portion of the 
ae id. oat ik ee core one . ila. A ab, of 1888 the output was 262,216 tons. railway and the necessary aidings and adjuncts hits 2 
with sellers at the close asking 4is. 33d, oash and dis. course of construction, and would be ag epee early 


one month, and buyers offering 4d. lower per ton. Not- 


the ensuing year, By these means, and ‘Aiea ll 
withstanding an unfavourable report in regard to the Andel 


king agreement with the Taff ole Railway, 
had been entered into for a | od of 
N . ‘ ae oe tad Vat 


NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 





iron ehipmenta d last week, there was a some- , 
DLESBEOUGH, Wednesda Newport had been made 1 Vale 
what Hroce market on _Manciay, ancl the cloes peel tiny The Cleveland Iron Mariket.—Y esterday, the market was | Railway system giving | that efiiclent line an additional, 
Transactions Pies reported during the fecanaeatan 41s, $d, | ##Mn ine ir ae condition, there baing no a | port, and providing in dent and unfsttered acoass to 
and 41s, Spd. cash, alao at 41s, fd. and dis, Sid. one igs for the better, No, 8 g.m.b, wae offered at | and from Newport from the Rhondda and other valleys, 
month, the top quotations being asked by soliers at the | 568. Sd. and 36s. 6d. per ton f.o.b,, and # ds 
close, with buyers offering 4d. per ton under, In the continued to command 87a. The shipments of fron are 
afternoon market 41s. . cash and 4is. disappointing, the total of pig from Middlesbrough 


- ane 
month were paid, and subsequently there ise chliere at | o 
43s, 4d. and 41a, 6d onah and one month respectively, with 


Tae Exoies or tus Tuapoat “ Sawaha.”—In our jase 
of June 27th last, we published the drawings and descrip- 


exports pig Mi 
the month of August being 16,600 tans less than 
dune same month last year, This month, however, | 47 
there ls an improvement, 4000 tans having heen exported 


bu tid. lower per ton. Th ¢ market was c Sista th oe oer exeol we 
a er A © warran we in vessel, Mr. 
ramet dag; asd& larther cavsace tn Teiges re, or aia It le expected that they will be main-| 1) p bi a ® or e | 


ostroma, Russia, with the construction 
, the close showing a gain of 14d. per ton the engines, instead of Br. A. P, Blummer, Keloauna 
the previous day's closing ei n the aly business The Make and Disposal of Pig Iron.—To-day the Cleve. ' Locom ve Works, Russ. , 
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HOLDEN AND BROOKE'S INFLUX INJECTOR. 
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and when the water in the tanks of locomotives, tram 
engines, &0., is low, giving rise to splashing, or where 


INFLUX INJECTOR. 
Tux starting of almost all injectors used for feeding | the feed-pipe may be exposed by the rolling of a steam- 
0 


boilers requires a considerable amount of manipula: | boat, the repeated stopping 
tion and nive handling 3 indeed, this and their 
apd to ‘* nook off” when at work, seriously affecte 


serious matter. 
and slowly turned on until the water | manipulation 


siindies, levers, or other equivalent devices zernting where there is no stoker, fatal accidanta 
us diverted. 


‘. 
eee ae he ee ea It is started by merely 
momen en on & 


an injector becomes a 


In such cases, as ateam is blowing away, the injector 
t of their use. As non-lifters steam has to | has to veel tah and if restarted, the whole cumbrous 

as to be gone through again, and this 
lifted, the | no matter what the attendant is oocupied with at the 
operation 16 further complicated by the introduction of | time or how often it may occur. On tramway engines, 


ve fre- 
uently ocourred through the driver's attention being 


To meet these difficulties Mossrs. Holden and 

- | Brooke have brought out their patent ‘ influx” injector. 

0 the ordinary boiler 
pening 

rough road, | steam oook—quickly or slowly—and acts equally well 


as a non-lifter or a lifter, in the latter cases lifting its 
water 10 ft. or 12 ft. even in the smallest sixea (where 
a Giffard injector would lift only 3 ft.), and in some 
cases aa high as 15ft, There are no spindles, levers, 
or cther moving parta in ite construction, and ite entire 
handling is a matter of absolute simplicity. When at 
work ite action is purely automatic, and if interrupted 
by any such cause as alr in the feed pipe, splashing 

water, &c,, the stoppage is quite momentary, and the 

instrument continues working with steam full on. 

This featare is entirely peculiar to it, and constitutes 
the value of the invention. 

The sectional view explains this automatic action, 
In the first place the ‘‘lift” is obtained by dividing 
the combining cone into two parts, whereby the steam 
is enabled to escape with ease The of steam 
through the upper portion of the combining cone forms 
a powerful vacuum in the water chamber, consequent 
pron its unobstructed sacape through the aperture in 
the combining cone and amali! valve at the side. In an 
ordinary spindle injector a small jet of steam 1s first 
introduced to obtain the vacuum, but which, owing to 
the weakness of the jet, is not nearly so powerful A 
vacuum thus always exists while steam is on, so that 
should the injector lose ita water, 1timmediately drawa 
it up again and re-atarte. All this occurs instanta- 
neously and without less of steam or water. When at 
work a powerful vacuum exists in the chamber round 
the aperture in the combining nozzle whereby the valve 
is drawn on to its seat and tightly held there. This 
improved action ia therefore not obtained at the cost of 
simplicity, and the rapidly extending use of these in- 
jectora on locomotives, steam trams, steamboats, and 
all classes of boilers, attest to their utility. 

Messrs. Lewia Olrick and Co, of 27, Leadenhall- 
street, London, are the sole licensees for the south, and 
showed three of these snjectors at work at the Textile 
Exhibition in the Agricultural Hall. 





CORROSION IN MARINE BOILERS. 


On the Causes and Remedies of Corronon tn Marine 
Boilers.” 


By Mr. J. Hanzy Haert. 


MARINE engineers are all striving in various ways to 
attain mmcreased economy of fuel in steamers. Amo 
other means of doing so, triple-expansion engines of hi 
initial preasure are introduced, which appear to 
gaining much favour, and will no doubt in time bupersede 
the ordinary two-cylindar type. The increased pressure 
of steam ovidently renders it necessary to be still more 

arded than hitherto aa to the deterioration of boilera. 
teel boilers are now in very general use, and there can 
be no doubt as to their efficiency ; but the writer's expe- 
rience 14 that thay are equally liable with iron boilers to 
corrosive influences. On careful scrutiny he has found in 
stecl plates severe corrosion concealed by a very alight 
scale, upon the removal of which the plate has proved to 
covered with a black substance, bly a black 
oxide of iron, In many cases @ casual inspection may 
fail to detect this. Internal corrosion is well known to be 
moat erraticin ita action; it attacks the metal in different 
parts of a boiler, in different ways, and from vanous 
causes. The principal sources of corromon, however, ma 
be discussed under the two heads ot defective design an 
defevtive managemont, which in equivalent to saying that 
an ordinary marine boiler will hardly be mbject to corro: 
nion at all, if wall designed and well managed. 

.—The most frequent fault of design which beara 
ypon corrosion is the want of sufficient space for allowing 
ry shoroagh examination to be made of every part of a 
boiler. 9 tubes are often so far out in the wings that it 
is impossible to get down to look at the sides of the fur- 
naces, or #0 close to the furnace crowns that there ia no 
room to get over these. In the accompanying engravings, 
Figs. 1 and 2, it would be preferable to allow at least 9 in, 
between each furnace crown and the bottom row of tubes, 

y as this row ia not useful as heating surface when 
placed so closes down to the crown. 

The manholes are often inconveniently placed and made 
too small, which always affords an excuse for a want of 

roper attention on the part of the men in . Man- 

oles should always be fitted in the ars if the size of 
bouer will allow. A manhole at the bottom of the back 
end, as shown in Fig. 4, 18 also to be recommended. 
There can be no doubt that the best way to prolong the 
life of » boiler fs to watch it carefully and constantly, so 
as to note the commencament of deterioration and take 
ateps to check it. In any part which cannot be seen it {u 
im ble to know what penne 07: 

nother fault of d , which easily esvapes notica 

until too late, la the pitching of the stenm-apace ataya, ao 
that one or perhaps several of them, come over a space 
inetead of over a tube, thus rendering the effective use 
the scaling tool very difficult or even impossible in that 
particular vertical space. With the object of securing the 
conventions! 20 square feet uf heating surface per horse- 
power, the tubes are sometimes too closely pitched, which 
causes bad circulation, besides rend os liable 
to become soon choked with scale. tubew should 
never be less than 1} in. apart, both vertleally and hori- 


sontally. 

Management, "The first point to be looked to in the 
management of a boiler is thecirculation. In an ordinary 
moultitubular marine boiler, such as is shown in Figs. 4 


F* Read at the Cardiff meeting of the Institution of 
Mechanical Engineers, 
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and 5, the circulation takes place by tb the water ascendin 
from the furnace crowns, and fram the sides, nea 
fronts of thé combustion chambers, and descending 
wings; tha tubes do of course somewhat obstruct ine 
upward current. There can be no doubt that the coolest 
F in the boiler are those where the avalon ja mot 
defective, as is carseelly m _ ae the 
firebars. The water part of the Sollee always 


contains the greatest apt solid matter, and id 
greatest seer parwaigy of wl be expected to 


und. 
ble. ended boilers are not only sub oi hed the same 
corrosive action as single-ended ones, ing longer 
they are also more prone to suffer from ie strains, 
dua to the difference of temperature between their upper 
and lower parts. One method of reducing this difference 
as far as possible, is to fit the internal feed pipe so that 
i¢ is led along on a level with the has ad 
to warm the water inside it, and ia thence carried down 
#0 as to discharge the warmed water in « horizontal direc- 
tion at the bottom of the boiler 
The scum pipe should be fitted with a pan, as shown 
in Figs, 4 and 5, shaped like an inverted saucer, and 
pl juat above the level of the water fur the scum to 
collect under it; and it should always be blown off upon 
ralaing Lg and also about once a day when under 
way. e blow-off cock should either be attached fat 
the eae of the boiler, or elee an internal pipe should 
be fitted to it, eure Sa to the very bottom, 
se is not deposited until the density of water exoseds 
yr, by y the salinometer, that js, until there is more than 
b, of aalt in 32 lb, of water; beyond this proportion the 
deposition of aslt then sg upon the furnace crowns, 
&o. It is recommended e opportunities vocurring 
from time to time by the sv ae atopped should be 
taken advantage of for e boiler to the top 
of the ga Jase, ae is it down to the 
bottom of the g This ripeated about twice or thrice 
on each ocoasion will work wonders. Tho great useful- 
— of this plan arises from the fact that while the 
nes are stopped there is Srey or no ateam made, 
sn therefore no solid matter is baling deposited from the 
water; ao that the exten feed-water pumped in at that | eco 
time does much more to freshen the boller than it would 
if the engines were at work, When in charge of the 
engines of a steamer on a voyage from England to Rangoon, 
ing at several porta on the wa thence to Venice, 
the writer kept water in the ho ors oontinuvualy during 
the whole round, that iv is to assy the bollera were never 
entirely run out ‘and refilled, but wore blown down from 
timo to time aw above described. They wore under ateam 
about seventy-two ef and upon being opened out at 
the end of that time had only a alight scale upon them of 
uniter thickness, and no indication of pitting or corro- 
mid 
Tho mode of treatment adopted by the writer for new 
boilera is to havo them wel! washed out before filling, then 
to run them up: and when iat Aly filled with water up 
to the normal height, to throw Into each thro Dab baat? the ap 
manhole about a buckotful of common 4 hen 
steam 1s raisod to about 30 Ib. per square inch, bie” out 
a little sheng the soum cock. Before adding any more 
water, start the feed donkey, and lot ft deliver for some 
time over the aide of the ship, so aa to get rid of any dirt, 
&c., in the pump; this is a very useful precaution to 
observe whenever the feed donkey is employed. After 
starting the main engines, let them run at first with the 
fead-water overflowing from the hot: well into the ba Aa 
this will clear tha condenser. When cea ves is 
advisable to use the blow-down cocks spari 
eet ory if the 
er; if the 


The appearance of the water in thet ga 
ata glance the state of the water in 
glass iv at all dirty inside, that is proof positive of the 
water not being clean sane i and this can be oured by 
the use of the scum oook, In a double-ended boiler a 
rate pipe should be fitted at each end. The soum pipes 

otimes ao fitted that their position can be altered | cha 

the trim of the ship oa . rs erm of far more 
aera than is generaly im After # run, 
when steam is finished with, Rage afi ‘should be blown 
out from the bottom, and the boilers then kept thoroughly | is 
dry. Before refilling they should be carefully awept down 
inside, and washed out, 

Thore is no doubt that one of the most active causes of 
deterlvuration in hig oe is the want of proper care in their 
treatment, Oascs have come under the author's notice of 

boilers being blown down as far cal ag the level of 
the bottom Snanholes, and refilied, without care being 
taken to draw the water out of the bottoms. This pro- 
oem having been bag hao repeated, the water at the 
bottoms became so pmpromnated ted that the beads of the | to 
rivets and the lower the compensating rings round 
the manholes were ourroded away, while the other =. 
of tho boilers were in good condition. Many good 
boilers are ruined through caroless management, and the 
makers are wrongly charged with allowing their work to 
come from the not ok Pee y fi 

Another example, out niniacota cases rust with, {s 
that of a ari of boilers which weie fitted some little time 
ago o with hydro-kineters, ar internal steam jet nozsles for 

caalating the n of the water Resto 
paces below the ee dues. Upon a recerit ox 

the valves of theese cone ot carla wins foun to ipoges hard 


and ee if pear Pcakoag ac Lain ye 
Another r rontinyroigaed ecg 
orher to preamure, which cannot be tao 


of nod odber grew 


strony peavemn 
cer oll, tall 
from th oo ie ny Neel porn 
se igonctiod the cao ot | ot 


the writer is connected 
cil olf or other Iubrioant in a ‘iaders with the most 
satiof rewuite, 


Various remedies have been suggested for preventing 
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among others, air extractors, ‘and circu 

haa been , both cast. and railed, 
Pip favourably on Fey uso; but to make 
uantities must be used, aa it so 
us lonea its ve qualities, 
Mr, Hannay’s invention, hich le 

tavour is Lats eimple little 

has experimented with it, is very 
With t works i te setting 


cerrosion ; 
tubes, 7 
some 
be off 


quickly odie, an 


ney ly gel ra 


tecivs The 

meee smal! galvanic bat 
of zinc cast upon & onioee bar, 

to make It more impervious to 


boiler a0 as to 0 metallic oan 
shown a tendency to corrosion looked quite health 
vary short time etter these appliances had been Aled to to 


tubes, so as first | them. 


Marine boflers - not peared with much external 
90 modern boilers, becauss much more 
care is now ian (2 Ateing them iat into oe than was 
formerly the case. They y coated, ane 
are not fitted too close down to the Rae, of the ab 

lent, allowed for access to the are 
ut that ef to be contended with is not con- 
fined to the waterside of the boiler fs ahown by the follow- 
ing incident: oe four and « half years ago the writer 
as Called in to survey a boiler that had axploded and 
killed the chief, engin neer and freeman. Upon examination 
it was found that the bridges had been built up close to 
the backs of the combustion chambers, as illustrated in 
Fig. $; the dirt, &o., hud been allowed to accumulate for 
corrosion b on upon both 
cides of the Linge bj eet beng notiat After the acci- 
dent, when all had been al away, the iron waa found 
to have oxidised so Lagat bery that in some 
parely in, thick; hence the explosion. e backs had 
ao built up for the express purpose of scononilsing 
pete but experience goes to prove that this is a fallacy, 
and many cases Could be mentioned where similar bridges 
have been taken out without making any difference in 
cao yt of fuel, except that, if anyth the 
y baa been in favour of their absence, ere {x 

poehiha Nike cleanliness to prolong the life of a boiler. 
en & Vv ty to be | ce Up, Good pan is to pump 
the boiler full up to the very top of thé dome, and keep 

it wo until it is again required. Another mothod of 
serving a boiler not in uae is to empty ft and clean it 
thoro bly, then close al] the manhole doors except one 
at the put in a small stove full of burning coke, 
sd Glons ip ths boksoas doce quickly,..The objoctot batt 
these methods is of course to exclude air aa thoroughly as 


it was 





ON A NEW VOLTMETER.* 
By Caprain Canpew, R.¥. 


Tr Se quite arse at the present day to dilate on 
the extrame importance in electric | » eapecially by 
moandescence, of keeping the preasure or volta on the 
lamps constant within ey limite. The necessity 
for this must have forced iteelf on the notica of all who 
have had an gp one experience of this lighting. However per- 
feotly the o may be ee reget or the engine 
verned, it is dps desirable that 8 driver should 
have ave ae electric pressure gauge to whic 
readily as to his steam gauge. 
be described were o: 





in 
ally designed for the use of engine | wire is 


{ Serr. 5,1 884. 


as i A A i 5 EES SS A APO OPS ge al 


electromotive foree, by any difference of potential applied 
to the ends is equal to’ fr er nit of the, where V is the 


difference of potential in volts, and R the 
obhma, ahs eenisoy ee of the conductor for an 


difference of poten on the temperature an 
the rate of motion of ea of the surrounding 
rsedinm. It wil) be ‘this that the absolute 
stretoh of the wire, which asecurately measure its 
Has of tucmpernvare, Waeed 208 Us An Mtourate measure of 
-}the current passing i, or-ef the volte producing 
that current. Even no current was passing the 
instrument would not ‘sero, aince 
alterations of atm affect it. 
ES clipe tose are obviated Wy Gao the se the brass tube 
The cosfiicient of et ene 
sensibly the same as that ot 
long as they are bo thatthe last ca ce 
unaffected by any mehyyoonedladles! of j = } variations in 
length of the wire are When, howevor, a 
current is passed Prat Be temperature ie 


wert the tubs Sate aes a external medal 
It ly therefore the eta nt ly bee oak the 
wire and the tube sober pty pee 
constant foe of potential, exoapt for 
the ack thes thet the a the wits varies slightly with 
the variation in the has the effect of causing 
ny ihn fe for any voNe ‘to a slightly higher on a col 
aa t is on Puke but as alightly alloy, of yc 
pata used only varies Sper ent r along nat 
grade th ahah nt chy Ong aa “ss 
surround 
The oon lentes canton iy at & i wise for the 
purpose were as er : 
1. It must absorb « mintonm of enetay therefore the 
& high specific 


wire should be as fine as possible and 
ir nig 


nat jfollow, = the volts with 

a testers formed of « metal 
of low « ent oe and suet offer a large surface for its 
mags, 


8. The material must not be Hable to oxidation even at 
& bigh temperature. 

. The socticientc - vatiation of resiatance for tempera- 
reed must be ve 

5. Ite elasticity aad tensile strength must be high. 
Ane platinum silver wire best anawered these oon- 

ons 

Tho instruments sre practically instantaneous in their 
indications and quite dead beat. 

Having determined by these conalderations the most 
suitable Caatarial and size of wire, the next point : 
determine was the number of volts that could safe! 
put on any length of it. With this view one foot o the 
wire was ry and the number of volts required to make 
it just ape red in adark room determined to be 21, 

Au the rine eer for any volta varies as V* it {a 
evident that 10 volta would only raise 1 ft, to rather less 
than } the amount required to redden it. Experience has 
shown that this rise does not permanently alter the 


wire, 

The working maximum number of volts is therefore 
taken at 10 per foot, For 200 volts therefore 20 ft. of the 
“a , but this length need not necessarily be 
the instrument, although it is advisable to 


pea 


advan and are ada to the meanest capacity. ae the | contained in 
9 ime ay give pertectly trustworth use the same kind and size of wire t out. 
o ways of measuring the differance of} The instruments are generally made to work to 130 


stent or oF volts between the terminals of a dynamo or 
any other points in an electric clroult, which we may call 
the statical and dynamical methods, The former, or 
chops yas of the fore of attraction between bodies 
from the two points reapectively, is too delicate 
for the purpose in view, and the latter, or measurement by 
means of a current produced by connecting these points by 
. conductor, was therefore adopted. Now, when a current 
may in a conductor it creates as magnetic field in its 
semney Maced an effect can be produced on other 
the measurement of the current is usually made 
by oy aaocvine this effect on another body. This method 
may fail from two causes: 
1, Other things may affect the body obscuring the effect 
of har, current. 
Owing to « change in the condition or position of the 
vibes effect of the current on it may be altered, 
“as were obvious objections to intrusting thls method 
an engine driver in a room full of dynamos and iron 
machinery, but the aren rik dba arisen effect. 
It developas heat in the cond hich causes an ex- 
pansion of volume to take in it, This effect of the 
Sidocly. enengy appeared likely to offer # solution of the 


The ivumant now 
experiments made with th the 
for the exact fernoe ot pot of at cue 


oy of wlang this | 
thus of the 
the ins 


ween. the 
points to 
This instrument in extremely 2 ae al SS 


gagged tg gg 7 


The is applied at 


see ea aa ae 
@ W; 8 cu 
pes through on ated 


biped weight, and th | shont, 
6 heat ote nate Lil gaa | 


OP io read before the British Assaolation at Mon: 


the outoome of many | in 


of wine supplied in a metallio 


volts, and a sufficient | 
gs to any required number of 


box to extend the 


volta, 

For ordinary purposes it is quite sufficient to extend the 
mits to which, the instrument will measure by putting 
an incandescent Jamp in circuit with it. Thus an instru- 
ment for 120 volts has a resistanoe of about gale ohma, and 
if i n lamp be added it will easily read to 200 
volta 

In order to save the instrument from fusion by excess of 

conalata 


current a safety fuse is placed in the ofreuit. This 
of » short length of platinum silver or iridium 
platinum wire. 


As regards the application of the instrament to alternat- 
ing currents, the pressure which it will indicate with 
these {s the equivalent useful pressure of difference of 
potential—that is to eay, it jhatentes a difference of 
potential which, with » continuous current, would, if 
applied to the same wire, do the same amount of work 

unit of time, This fe evidently what is required to 
known for all bidatril uatrial a Of oouree the 
absolute difference uf po ting current 
is continually v between carted positive and n 
tive limits much higher than the industrial Sarg 3 
each period of variation 


The instrument, however, 
tial mean f follows the voriatloos of : “ 
emit a musiesl note one 

namiber of alternations per unit of 
rman mal matthew is multiplied vom ike pe & reading 
™ 
by delicate wheel Ths neces: 


tion and ' 
rere es aoe ges 2 oS 


¥ s *) 
ir gece ard insbament, no nbd be catried 
eting this the use of a heam of Hyht as an 


ar on ne rr ET eC eee vere en 
* More perfect compensation is obtained by -making 
vido gone re es of brass, atid oné-third Soodhied sf meat 


pi 


ae 


Boe 
ee 


4 
Hf 
a 
i 
3 
iE 


i 


Fg 


; 
ql 


want 
ail 


i 


off by it 


e instrument at the same time, 
to make # direct reading inatrumont of this 
is to say measure off the. volts at onos, it is sufficient 
to mark them off from the curve of the instrument on a 
- stiff card or slip of wood of the exact length of the 

ne, 

This form of Inatrumontcan be made moderately portable 
by attaching a camera body to the tube, the i of the 
wie beng rhage tarhre & ground-glaas screen with a scale 


on lt, Ju case the tube should act as a sup- 
ary fo the caniars, 66 spe wire cen be jailed up:as wollins 


4 
As 


F 


a ordinary 
variations of electrio preagure on mains by ply fixing « 
very small incandescent gy ea size used for surgical 

poses answers wall—on the wire, eo that the ourrront 
ugh the wire paasos aleo through the lamp and renders 
aremade totakeacurrent of about 
food extension to the wire, 
the maximum current it can safely take belng rather under 
one-third amptre. The image of the filament of the lamp 
which in this caso is nearly a straight line is thrown b 
the lens on & shect of paper sonsitised by the bromide 
process, all other light being carefully excluded; so long as 
he volte remain constant the filament will aimply P uce 
; nny variation of the valts 
by causing the lamp té slightly shift ite position wil) pro- 
duoe a vertical elongation of the mark. 

After each Sey work the D 2 can be pained, 
fixed, and examined, and the limits of variation of po- 
aire for the whale time obtained by simple maasure- 
ment. 


e 


As the companies papers, [lee oleh arto lighting 
will be liable to fine if a cartain t of variation is at an 
time excesdad, registering instruments of this kind will 
become a Laperieny & 

The only other form of this instrument whioh ls worth 
aap as promising to have a distinot use, is a pooket 
form with tube not more than a» foot long in ‘which the 
rap ate taken hy observing the movement of tho 
wire witha simple aneeneSOpS: In thts case the wire is not 
pulled by one end, but in the middle, « very slight actual 
extension being sufficient to produce perceptible sag in a 
stretohed wire. This idea was suggested to the inventor 
by Dr, Muirhead 





THE HEAT-CONDUCTING POWER OF 
MATERIALS. 


On a New Method of Measuring the Reat-Conductt 
Power of various prado such aa Cotton, Wool, Hate, de," 


By J.J, Coreman, F.LO., ¥.0.8, 


In the last edition of the “‘Enoyclopedia Britannica” 
Sir William Thomson cally attention (in the article 
** Heat’) to unsatief and inacovrate figures which 
have been put forward by Peclet as to the conducting 
power for of various solids, In regard to metals 
proper, more correct results have bean achieved by the 
ate Principal Forbes, of Edinburgh, Professor Tait, and 
others, In all treatises upon heat Peclet’s figures relating 
to the conducting powers of fibrous and spongy substances, 
sueh ad » Wool, sa &o., dro acaumed as cor- 
rect, and » bus thay ore deficient in 
giving tion to those who require to oan- 

lated cold chambers for the preservation of 
and similar technical purposes. 
T have therefore had ocoasion to make » number of ex- 


seen 
the ‘‘La- 


an 
messuring thermal The reealte 
Ener moaning thera edly ies 
* Raed before the Philosophical Society of Glasgow. 


ice, Table, which is confined to the results o 


, | tivit 


foremnesing eect heat, | modified 
ey aa 


















































GINEERING. 237 
TABLE L.—~Expxrmmnts Coxmencep Junn 14, 1888—~—4.45 P.M. 
eae Tes Melted with different Inaulatore Measured wn Cubic Centimetres. 
Wood Wood and | Temp Fahr 
Sil, Cotton. | Hair Fel Hhaving Breese. | Alr Space Outeide Boxes 
Dare Saneeetes Creer a x eee 
Cub, Cent. Cub. Cent. Cub Cent Cub, Cant, Cub 
loe Melted | Ioe Melted. Ice Melted. | loe Melted’ | loe Melted Fahrenhelt. 
, me 
Jane 15, 30 a.m 803 807 745 1025 1560 ab 
6pm ., #60 0 OC “0! me YC gp: Cte 
98 104m 81s 940 ous 1810 ! 2320 t 
1085 15 yess 3 |S som a 
» 18,10am 1540 1640 1760 508) pred 
| 9005 e885 8088 a: 675 
Relative Conducting Power for Heat Calrulated from above Data, ===S=*=~=~=S~CS 
Silicate cotton .. ‘ 100 f Wood sto dea 125 
Halr felt a M7 Gas worke breeze 230 
Charcoal .. 120 Wood and air space 230 
TABLE II.—Expenimenrs Commencen January 17, 1884--10.15 p.m. 
Jee Melted with different Inewlators Measured in Cubsc Centimetres, 
Silicate Cotton Cotton. Wool, Infusor, Karth, Charcoal Sawduat 
Re ees eas in mane el ae ae ay ace Pa ane 
8 | g Sis jag | a | 3 sf} 2 | ¢ 
ome ee eg ie ee le 
ab) oa | a | by ae eee 
| 
AH Hag bow Bad 
—. add hig 33) ak! Bae 
d doy. | 
Jan. 18,8am tollam. 22h o8 252 or $45 ve 860 | “ | 440 | af 440 “of 
» 2pm. .| 360 ' 100 885 oo a4G a0 aw) =| 100 490 «| «100 445 | 100 
as bpm 75 «| «(101 865 | 101 430 | 101 BOO 104 448 (108 aso | 4 
» 8.90 p.m, a | 9 108 05 175 ob 186 | 96 195 07 205 v 
O45 1007 1290 1285 | ; 1510 | | 1540 | 
Relative Conducting Power for Heat Calculated from above Data. 
Silicate cotton 100 | Infusortal aarth 186 
Cotton woo! 122 : 160 
Sheep's wool 186 Bawduat 163 
Or the above Results Combined with those in Tuble J. 
Billcate cotton a : 100 Charcoal 140 
Halr felt 7 Sawdust 108 
Cotton 122 Gas worka brocze 230 
Bheep's wool... 134 Wood and alr space 20 
Infusorial 136 





No obsorvatione were taken until the vessels charged |! in. thick. It was found that under these circumstances 


with ice had been about eighteen hours in the constant | th 


tem ure of the room, thus allowing equilibrium to be 
outa ed. The meited ios was then carefully drawn 
off from the solid loa by the india-rubber pipe z, provided 
with a clip, at 10 a.m. of the 15th of June, and the rosulte 
Fug 2 
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d the subsequent 24 hours were taken asthe most 
reliable, although for a still further period of 48 hours the 
observations were continued, and are recorded in the 
Table. All the materials were dried by keeping them in 
& loose state in a well-ventilated room, warta by an 
ordinary domestic fire for several weeke before the com- 
mencement of the nef te 
Tt waa now thought desirable to make a aimilar series of 
experiments in a room kept at a temperature of about 
10) deg. Fahr. These were commenced on the 17th of 
January, 1884, and continued until the Ifth, and the 
te are ed in Table LI. herewith. The water 
drawn off during the firet ten houra is not included in the 


ween 
11 a.m. of the 18th and 6.30 p.m. of the same day. Sili- 
cate cotton stands again at the head of the list; and it 
may be as well to explain that this 
resembles cotton Wool in appearance, and is noed in 
large quantities blow steam into melted blast 
furnace alag. It te ore a glassy fibre. 

As it was an interesting matter to compare sheep's 
woo! and cotton wuol accurately, care was taken that the 
weight of material wed in each onee waa exactly the same 
for a given space filled up, 8lb. The figurea of conduo- 
obtained re 


n ng su ce 


t the warmth of garments of 
course, if with 


uare 
a diffe. 
be 

As for technical purposes, charcoal is confined between 
walls of wood, As experiment was made in the 
room kept at 100 deg., the loner vessel of ioe measu 


Min. cube. This was surrounded by an outer layer o 
charcoal, 3in, thick, and an outer wall of wood (deal) 


at ct ike t 

® garment per 
See eatnal: bce tin Uaxuses aidarant fooen 
rent style of manufacture, then these figures will 


SSS | 
ar oe Wf 
price 
peoifodivon ts not Wivetrated. 
kept b es “ salve are gen 
patie 
tleement 
ults obtained bet 
interesti batan a. P 
d 
Pelee Set tiecnak wit 
gape ier 
Of 


e ice melted at the rate of about 1 ib, per twenty-four 
vy superficial foot of insulation. 

Although silicate cutton stands at the head of the list 
asian insulator, 10 in. thick being equivalent to, say, 
12 in. or 15 in’ of wood charoval, it by no meana follows 
that it ie always tho best substance to use. To bayin 
with, 1t is four times, or perhaps six times, as ovatly ay 

oharooal, and has the fault of being friable and hablo to 

fall into powder, especially if used on board ship, from the 

incessant motion of the vessel when out at sea. 


hours for eve 





“ENGINEERING” ILLUSTRATED PATENT 
RECORD. . 


Comriten ny W. LLOYD WISE. 


BRLECTED ABSTRACTS OF RECRNT SPRCIFIOATIONS PUBLISHED 
UADER THB ACT OF 1883, a 


The number of views given in the te stated 
tn each ease after the i mone are , he 


ctfleation is, in each case, 

latent has been sealed, whe 
person may at any time within two months from the date of 
adver the wlete epecifloation, 


of & oom: 


ven after : 
P the date af sealing ia piven. 


ive notice at the Patent O of opposttion to the grant of a 
Patent on any of the gro mentioned in the Act 


DYNAMO-EZELECTRIC MAOHMINES, 


839. . Thompeon, Bristol, Meteors. 
(6¢.} Jenuary 7, 1884 —In order to automatically regulate the 
ve load of the brushes is varied by winding each 
with two seta of colle wound on separate cores, so 
game polarity at their 
arranged in series with 
to the 


, she 
to ucing the 
on e-plece. One these oclis ts 


the colle will alter the rh of the effect! pol 
on ve 
oe ey itce tas Wand of Gas reais (Baaked May %7 
90411. E.B. 


slecmonetiy eet 
inventor a ee, a pass di 
apie : an entire 


be 
by a abarply defined Une, the whole of the armature colls being 
us r@ prod le Be to a 
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Sle, 


ey Ue cylinder and a number of 

in number bare on the inside of the 

on the outede of the rings and the w 
material, The core le wound 









of it, it in ab the same time com! fasheiellrind arcade heal card 
site polarity on the opposite side. ‘The colle the fiekid magnets 
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are shown atac!t {7 of D section; ad is the neutral ne, (Sealed 
May 2, 1884). 


{éd. .} 10, 
wound, asshown in Fig. 3, 
with a series of coils T. coll oonsiste of two layers placed one 
the other. The coils are arranged to He pardally’ one 
the other, and are held together by # band « and « rlag v, y 






ure shaft or on a ded with « heavy belt 
pulley and driving the armature. ( June 20, 
CURRENT REGULATOR. 
oe14, , and &. . 
pindis, dankrew, fea tga 
‘ebroary 6, 1834.—This is an vernor for regula 
ce eneres by, means Ot Se Speed the driving engins, 
metallio disc is rotated between the poles of ‘excited 
by a shunt from the generator ; the changes of ce to the 






diec’s rotation, produced yy fr) in the current and the 

velocity, is u to adjust the throttle valve or equivasent 
part of the driving motor, Referring to the Hluetration, shaft 
sie driven from the engine b re ce ne Bene 2 The 
copper diso D ls to the shaft by means a volute 
















are connected up ag ghown. The armature coils may be formed 
ty winding the insulated conductor into the form of a epiral which 
ia afterwards flattened and then bent to a circular form, oach coll 
ha thus but ong turn of wire, The armature is secured to its 

means ot between which the wire of the armature is 


nade (Sealed June , 1884). 


_R. Lake, London, C Richter, Camden, N.J. 
ya) Sbynames ascnines, ad. 2, orl 





use of the instrament does not tend to produce ee in it 


\ 
a . 
epri ee ee ae or in permanent magnesia combined with it. 
and the other tothe shaft ¢, and rotates between the poles of ehu shows one modification. The endless solenoid 8 is coiled upon 4 


. : wooden annulus, & of the core, where the amall needle 10 is 
M. The boss of the disc is screw-threaded, and works ens pert pwnece the Boal 10 is 


' e porman 
te os at the inner and outer sides of she orlenolde In another 
ti 


in he end of a screwed sleeve t forced to rotate with the shaft 2 b 





Burfacea, one or other of which, accosding as it is on one or 
other m on, énmes in contact with « similar bevel | hae snodber-emall 5 tween the polos of a permanant 
arrange _ it Stas the wo ager direction or the | magnet. (Sealed June 6, 188). 
r shaft W operates worm sector, as shown, 
the peaking sett BR, which ie connected to the throtils valve or AUTOMATIC AWITOR, 
equivalent part of the motor. (Sealed May 2, 1684). Zz. 2. dar 
GALVANIC BATTARIMS. 
om, Galvanie Battery. [id 
vided for the of en armature ¢ imac li ty —Two 
The iron wire of the armature fs wound, at right angles 60 the axis « "ie January yas an, eactoaly tater ae Ss thé barne gore 654 act Upos on srmaatese, The line wire, ba 
of rotation, upon « frame A cast in two parts, which are seoured | guinhuric acid or caustic soda, the apart from the | the receiving instrumpnts on it, is in cireuls with the coll of h 
wager Py eee ae Biker re aia thp nar gre ‘alkall by « porouvoall. (Seated April Bert Ay reslatance. The armasure fire : raes ‘mechan zo sitoe the 
peck w form, reeistance co olrou ra] 
removed after the core ls w ‘eel In a ment specifidation (id., February i, 1884) the line, and then to break the original line olroutt clos close to the 


ora ofw re are 


thus exposed to the air 








9084. 

nltric ectd and h te of soda, sulphurous sold or mente: when line becomes qvarcharged with 
? ely substituted for to the caustic: 

rubeaane, av respec valy substi for or added to the caatio| Slot, aaled aay ft, 16) 


righ 

conven hydrogen 
ard tnearveal chine a iL a dra or bichromate of potash: may be added to the PHOTOMETERS. 
upen the ot the urloacid (Sealed June 6, 1064). 08. W. BR. (C. B. rites D. dk. 
& movable frame carrying 586s. R. H. Courtenay, Lendon. Veltalc Batteries, Hopkinson, New York, oh, A.) of heventece 
the defired current, { [4d ¢ Migt.] March 8, 1686.—In order to the . and Maautacture of, Gelentum Cells for 

s wasting away of the xinc [¢ ig coated with as na aad Apperatos therefer. (dd. 
Ju., os.) Bice na an equoous solution ot gumiac, (Sealed August 19, 1634). 15 Pig.) February 18, 04.—A ra Ww ich ts both 0 

80, 1884.— cores field magnets T2984. Leaéen eltaic rediaht energy, etitren 

{ren plalee threaded on two bet betw Cell or 1. aw Maer hc were eee volaale on one or both sides of um formed in thin sheets 
cnet sok hate ty Theee plates are then sail Ge alacasnt ie atcided by porous partitiona into three oom. | #0 that peel Ly logy rebocemy Bin shay, pbb arr 
haps ba era on partments, the additional compartment being charged with strong entire sones_st the salealume In the same diseotien se ihe 
fhen planed 40 reoslve the. pale nee egeiny a fit te required ron 
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ENGINEERING. 


HTH'S STEAM GRANE 


LOCOMOTIVE & PORTABLE 
onan wiry HoRzoNTA crRAM iy 


WHEN PREFERRED 










HAMILTON WOODS & Co, 


ENGINEERS &c, 
Liver Poundry, Ordsall Lase, 
SALFORD, MANCHESTER, 


MANUFACTURERS OF 


SLUICE VALVE, 












































= IN STOCK AND PROGRESS, HYDRANTS, 
guy Having all the most recent im A mau 
provements including | «= Fittings for Water Works, 
4 mere" Steam, Gas & Sewage, High 
Agel RAPID MOTIONS RMed) Presaure Condensing and 
vate For working Expeditiously if Compound Engines, 
i it... HYDRAULIC PRESSBS, 
Cee i PUMPS, 
Lay: i: -_ \ And al) kinds of MACHINERY 
4 Ae © a FURM.. for Ironworks Oollieries and 
by : NEW DOCK WORKS, HULL, neoeee 
For all purpose dnd 10 oe ora 
| a OKFRIARS RAILWAY BRIDGE LONDON AGENTS 
OVERHEAD STEAM AND EXTENSION, LONDON , WITTY & WYATT, 9, Fenchurch St , EC, i 









And many other Important Works 
both at Home ant Abroad || “become cor mE Fro 





SHAFTHRG TRAVELLERS _ 
for Iron and ene pein i: 
wom ke MERE 








w mm. 





SIND FOR sicintlga Ane ee 
4723 


THOMAS SMITE Steam n Grane Works 5 RODLEY, neat wat LEEDS. 























sole British 
CL HETT Ancheime Foundry Brigg Bngiend 


PITT BROTHERS 





PATENT WIRE TRAMWAYS 
Of all descriptions on the Single and Donble-Rope Systems, Self Acting, and ee ee or Horse Power 
Carrying from 50 to 1,000 tons per day Over 150 miles erected in all part Of the weeld. En P Eatimates apply Js 


W. T. H. CARRINGTON, 9 & 11, Fenchurch Avenue, 


ENGINEER AND MANAGER TO THE OWNER OF THE PATENTS FOR WIRE ROPER TRANSPORT wo 


eee ee aamemn nasaiaitsie cpmmnaenn immaseiinbitiyermnasmntl 


TRADE MARK 


PHOSPROR MANCANESE BRONZE 





x ‘ 
Bazincers and Machine Toot ‘iiiers 
Lin iL cig and Leading Works. 
alwaysin (immediate delivery) 
ES ¢éin poy nd 1 ee and Aorew 





gLOTTERS Zin Bin 10 In adie! Dele Miling 
eae Pillar r 
e gorawing rew and Stud Making Machi es 
Price Lints Free ba fang will tavoursbly ith 
any Tools for shipment secu yckel 
rir Ow Ex 
YORKSHIRE MACHINE TOGL wanes 4888 


LIVHRSEDGHR, YORKSHIRE 


J. COPELAND & CO., 


ENGINEERS AND MILLWRIGHTS, 
(Sucoeors to JOHN NORMAN AND 00 ) 


a 























OOK , __YORKS 


] 
BERKLEY STREET, BIRMINGHAM. 
LONDON OFFICE 70 Bisnorsaars Staustr—J B GUTHRIE <Acust 
MANUFACTURERS OF 


STOCKS & DIES, TAPS, TWIST DRILLS & SCREWING TACKLE 


_OOCE BHOTT & JOWETT. BR. 










va Winches, tn Tr 


Unfit Ya 


cee etee | Setortomety 


SILVER MEDAL. 
MELBOURNE, 
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XVI £NGI NEERING, | tena Ps iis 
alia Reale Se per tyre keto ty ome ee grt ee ——— , WAR WROREARD Ba ONE OT I See = 
BOYLE'S SYSTEM = VENTILATIO! r rds Le ‘ STE ie Ux dE ; Ms 5 OT 
peace a ee myer Rice Rarieah GND 
hopes sacar Sie tie Fay 20 Baise uly Prise ofisred). Lsterna toa! Vailiation The basis of Voie Paiz Tea stato oro composnt er cae ts atraly i 

"ee acorn eh ier eee eae oom een = TENACITY, 8 pacity AND HARONME 
ROBERT BOYLE & SON, 64, Holborn Viaduct, London, Ib ty unrivalled aa a prontdfetivg: vesista , 

____ And 110, BOTEY 1600 | ase > ome, papifn sa ‘SEU IIO, ‘on wwe 


tre calyacs wily, DARE ERD snl BODE THLLOW, tn Fonte patel pel 


WEIGHING MAOHINERY. ‘ Gold in ova 
Hodgson bec WGOBHOUSE & RAWSON ee ee 


Fagincars & Eleotelo Light Ocatrector, | RABOSINE & c0., Zl iol CANE, E GREAT TOWER A STREET, 






























































san Soon Mh ll, QUEEN VICTORIA STREET, 2 PAINT 18 THE RNGINERRS NOT FRIAND” : 
Delo Sous LONDON, H.C., anaes i 
MANUPACTORIRS | cag ame 
Mra =loumioant uams|| PATENT. PULVERIZES 
(Woonnovss & Rawson's Parext) 2 ‘, N EW. SYSTE M “i . 08 rf 
B Westminster Ohambere Ve VistoriaSt. ‘B.W, omens lan Netto Govered 1 his aie ; fTENT as 
na, I : ‘i. |" oe a a 
ORMEROD, GRIERSON & ~ QUPPLIERS OF ALL ELECTRICAL REQUISITES, SL ony, Was ma Liat REDY Ae - oni 
George's Ironworks, Hulme, Manchester aap ne Yt sn ) RED 
ave the largest sesortanent in the trade of Extimates Given for tne Rrestion'end Maintenance of Sea oF rl ENESS WITHOUT SIEVING 
OA WE OF SPUR Sa Tete Ca? ay uaa ws any ayeten of slecitio lighting. 5308 i oy io ly ‘ 
ae “At AYS BE SEEN AT WORK 


y qe 
Also Phy Woasls, Driving: Falleye and Deoms canbe ae 
samsagiPPlled Bored and Turned if required. Mr: J. H. Rimbault, Engraver —- i 


seh ther denctiptions' ef Beekiccary ‘Bagina " *1100," Me Steam. | Peer R ewe a Rn AI 
sete wariacaeria Oaawaman | Pit orden Sor vet Garden, WoT | manvt Taal ea BJF DA’ Hi SON é GOM MA NS 


VICTORIA STREET, 8.W 


am DAVEY PAXMAN & & CO., E} ENGINEERS, COLCHESTER, oe : 
SE nciedinl GOIKERST SUITABLE FOR HILLS, FACTORIES, ELECTRIC LIGHT INSTALLATIONS, &c., &c. viii shnrnonnntangtn: 


Portable and Semi-Fortable Engines, Hevisontal Wind Engines a Bemi-Tized Engines and 
Remi-Fixed Ea py and Boilers, Vartion! Hois and Boilers, aes'y 
Horizontal Com ay Portable and aca orlzontal Pixed 
hue §=6Vertion! tage and Roilors, Lancashire, and other Boilers. . 
D. PL & ie have been sclected by the a Oommittes Bsn TIONAL HEALTH EXHIBITION, 
to SUPPLY the WHOLE of the STEAM POWER required (over : 200 “Indloated horse power) tor driving the Electric eer a[ ae | 
Light Machluery This splendid collection of snachinery may be scen at work every oventug, tS 


~ Catalogues, and full particulars with Prices, on apploation to : 
‘DAVE DWT FPAX™MAN™NM & OOC.., 
ENGINEERS, COLCHESTER; 


able ® Bngine, 
oe Svinte & we iy nomina 
$0. 00 HP, _me LONDON Orriog: 139, Queen Victoria Strart, E.G, o— 6277 
























Augie Sci ae ee 
Gompound Sem!-Fixed Engine, 12 to 60 HP, 1 





Rouble, 8 
8 LONDON STOOK. 
ee 7 LIBERAL DIQGCOUNTS AND TERME. Cr Rivet Works 
| = J, coun 5, tad mn eon cc bee ae 
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NWOTIOE. GANDY v, REDDAWAY anp Ornuns. NWOTILOE 

A® Advertisement having been inserted in sundry papers by Messrs. F. Reppaway & Co., setting forth that Mr. G 

has"been ordered to pay their costs, about £5,000, in reference to the action brought by him against them, Mr. G 

Gives Notice that as yet no costs have been paid to Mesars. F, Reppaway & Co. by him, that the decision referred to is 

“tnder Appeal, and that the amount of costs named is grossly exaggerated, and it is premature to say by whom the coste 
pene have to be paid. Base ors 


me GANDY, 130, Queen Victoria Street Street, LONDON. 


THE BELLEVILLE INEXPLOSIBLE STEAM BOILER: 


GRN (Parexrey). 
GOLD MEDAL & LEGION OF HONOUR, "PARTS, 1878, DIPLOMA OF penere! NICE, 


Lecsipgdooe ee ‘ 








Cemmpiese Soourtiy. 
oe ee 









im Ateliers et Ohantiers de TBrmitage, eel —16, ‘icnuabiiaie 16, a: 
+ BELLEVILLE’S ene TS E YERTIGAL AL seal Eine 
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12 YEARS IN USB. See Testimonials. 


MORE RFFIXXENT AND HOONOMICAL THAN TALLOW, SUET, LARD-OIL, OR OTHER LUBRICANT. 


‘“ENGELBERT'S LUBRICATOR.” : 


PRICE S3m. @wp. PER GALLON, DELIVERED FREE 
0b CYLINDERS & VALVES, HEAVY BEARINGS, SHAFTING, MACHINERY RUNNING AT HIGH SPEED, &., &. 


‘. $RAVES NO DEPOSIT IN OYLINDERS OR BOILERS, and ENTIRELY PREVENTS ‘“ PITTING.” 
Cannot Gum ot Slog Machinery, Preserves India Rubber Valves, Removes Scale in Boilers, Keeps Condenser Tubes Clean. 


= CORROSION IMPOSSIBLE. 


PARTICULARS AND TESTIMONIALS ON APPLICATION TO THE PATENTEES AND SOLE MANUFACTURERS, 


tannin | ENGELBERT & CO., 


Free from Spirit. 


Will not Burn. 70 and 71, Bishopsgate Street, 
Free from Smell. LONDON, BO. 


cnn a ene ea ere ee Adrian 
_ E & Co, wever sell to Merchants or Brokers, and are in no way connected with a lubricating oil that is being sold, marked with their Initials in 
| Diamond. None is genuine unless suPPLizD AND INvologD BY ENGELBERT & 00. 


a el ne EE | a A A a A LP RESET SPS 


= “PERSE T-OLASS LUBRICANT. = | 


Hy 
' 











MECHANICAL ENGINEER, 
BELVHDERE ROAD, WESTMINSTER BRIDGH, LONDON, 8.5. 


IMPROVED WN TENT 3°CYLINDER ENGINE. 





RLEXIBLE COUPLING 
















" FLEXIBLE COUPLING 


mca EE oe 


THE MOST FOR DRIVING 
HOON L 
0 omi0s I r ae Pn ee FANS, 
EFFHOTIVE ee on ee a?” 
SHIP Le I, GR, Rie, CENTRIFUCAL 
GHTING = : 4 ° PUMPS, 
AsinGeneral Usein = AND OTHER 
the British, F rench, : HIGH- SPEED 
zi 7 MACHINERY. 







FIELD'S PATENT BOILERS AND TUBES. jj 


i164. oA etal ie eee ARE ‘Add IN es a heh w tiginaet and copter economical in the market. We can show several 
& Tr espace 0 only 6 F tin 
joel, stim ialghi-yene aoe ' muare, which are evaporating 10.03 Iba. of water per Ib. of 


149,000 TUBES “WAVE. BEEN SUPPLIED FOR INSERTION BEEN SUPPLIED FOR INSERTION IN EXISTING BOILERS. = su » 


LEWIS OLRICK & CO., bowzer waxens to Hu. GOVERNMENT. Offices : 97, Leadenbal Street, London. 


REGISTERED TRavpeE Mart 


PHOSPHOR BRONZE’ 


THE BEST AND MOST DURABLE METAL FOR ' 
_ BAINES AND BUSHES OF EVERY DESCRIPTION; HYDRAULIC PUMPS, PIN IONS, VALVES, %0, fe : 
Wire, ae ee ee Sheets, Rods, Steam ranma nl Tools, ~ : Rak } 
























AS 


OR BRONZE NE COMPANY, PANY, Limited, Sumner & Rmerson imerson Steet, Sothvar, Landon * é 
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ENGINEERING: 





JOHN BELLAMY, Millwall, LONDON, . 


sci MAKER OF 


ELLAMY'S | PATENT IMPROVED MULTITUBULAR BOILER, 


BY ROYAL LETTERS PATENT. 





e noes 
Suitable 
for every 


description 


of work. 





Spectally air 7 secure vag a gy aon Mn fed with meat be ace of Fuel and Space. 


teatty in work, no priming, easily accessible all over for inapection, requires no/expensive brickwork setting. Confidently recommended to all users of 
Steam Power as the most economical and effective Steam Generator yet introduced. 


PRIOHS AND FULL PARTICULARS UPON APPLICATION. CAN BE SEEN AT WORK AS ABOVE. 


YJRNISH, LANCASHIRE, and every description of STEAM BOILERS in IRON or STEEL. 
WROUGHT IRON TANES AND CISTERNS. 


Irv. and Steel Buoys, Steam Pans, Coolers, Balt and Sugar Pans. Hivery description of Riveted Wrought Iron Work made to order. 4023 
3ELLAMY'S PATENT HORTICULTURAL BOILER 7or GREENHOUSES, CHU CHURCHES, AQUARIA, &c. &c. 


a ee pT | 


eee 





INTERN ATION AL HEE Ta ES aIBITION. 


CENTRIFUGAL PUMPING MACHINERY 
FOR IRRIGATION, 
Suitable for India, Egypt, and Elsewhere. 


IMPSON AND COMPANY, of PIMLICO, LONDON, have on Exursrrion, close to the 
Water Companies’ Pavilion, a CENTRIFUGAL PUMP capable of delivering 10,000 Tons of 
Water per Hour. 


Sulina nn eaea neniiineeemremnunremneramenawatd ade 


wDRYSDALE & CO. 


LonNDOoOomN EoOan, GLASGOW . 


DIRECT-ACTING 


Vertical Centrifagal 


i PUMPING ENGINES 


| Circulating or Ballasting Purposes. 


Comricinee | (3 a 


y neceveD AWARD AT THE NORTH-EAST COAST EXHIBITION, 
TYNEMOUTH, 1882, 
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ENGINEZRING: 


JOHN LYSAGHT, «Limi 


IRON ROOFS & B I 


4 DESIGNS sawp "SHEETS. | BR , 















ited, 









7 : os, _ 
ALVANIZED -.ORRUGATED AND PLAIN SHEETS, STO. 81. VINCE ; 
“gnuyan ED STEEL SHEETS FOR WORKING UP,’ STOL te an =e tion eT 
GALY*MiZED WIRE, WIRE NETTING, TANKS, &c, " WOLVERHAMPTON: SWAN GARDEN MILLS. 


oat? ,AND CAST IRON GIRBERS, COLUMNS, &c, | __ LONDON: 28, — STREET, EC. ™ 


Gresham’s Patent pe Rerctins orn s Injectors 


FOR SUPPLYING STATIONARY. LOCOMOTIVE (E AGEMOWLTYRAL. OR MARINE ERS WITH WATER 


Ha le po Rag 


















CLASS C2. 3 CLASS @: 
mall 
Combining and Receiving Cones | All Cones re- 
removable without breaking NA movable without 
pipe joints.  § breaking any 
(GRESHAM 8 PATENT) - . pipe joints. 
ie > (Sheward & Gresham's 
bd Patent.) 
= 
® 










The above and every other class of Injector, Ejector, and 
WATER OVERFLOW Elevator in steck and in progress; also Brass Fittings for 
} ; Locomotive and other Boilers, 


* Sole Manufacturers : GRESHAM & CRAVEN, ENGINEERs, MANCHESTER, 


at a Ghe ML Ge eee Ge ae the Vacuum Brake Co 


AGENTS, hee ACRE, 60, te treat, B.C Guascow: WILLIAM LESTER, 58, 8, enla 5 
NEWOASTLE- on-Tyng : TANGYE F BROS., “et t icholas ‘Build adage ee ey " TANGYES LTD. NorrincHaM : a: SMITH’ BI ROS. & Co., ee ee Green, 5080 


THE BABCOGK | ND WILCOX CO. 


: A are -TUBE STEAM BOILER. 


Safe, Economical to space and fuel), ae Durable ; Having Perfect Water Circulation, and Spacieui 
a s Steam-room ; Kasy of Transportation, and perfectly "Acceasible for Oleaning external and internally. 


For Illustrated Circular and full particulars amply to owr Ewropean Offices, 
e107, HOPE STREET, GLASGOW, SCOTLAND; 
res 40, CANNON STREET, LONDON, z. 0.; and 


| 8, VICTORIA BUILDINGS, DEANSGATE, MANCHESTER. 
& For the Colonies and New Zealand, apply at No. 8, Spring Street, Sydney, W.8.W. 


“THE MERSEY FORGE, Ltd., LIVERPOOL, 


MANUFACTURERS OF 


MARINE.::-CRANK SHAFTS 
OT ere Ee 


ners 


FORGINGS 


im OF ALL EINDB 


Ig ARON & STEEL. RB) er 



















ah | 





oe ORANK SHAFT FOR $8. No. 96 
FORGED WHIGHT, @ Te. MAD WHIGEET, & Rve 9 Op, ao 


WORKS: GRAFT ON STREET, _ ,... Town Office :: 
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_ eee Sp ENGINEERING. £EKI 


: “TANNETT WALKER & Co 


BUNGINWABRS, mpi, 


























sites of the heaviest class of Machinery used in fhe ; 
manufacture of IRON and of STEEL by the 2essemer 
and Siemens processes. 
COGGI NG, RAIL & PLATE MILL ENGINES. 
Siaciene late and Sorging Wresses. 
STHAM HA MME RS. 
Hydraulic Cranes and Capstans. - 
Beas 
—_ ‘APPLEBY BROTHERS. =~ 0 Sa 
Cranes, STEAM 
STEAM, H ENGINES 
oa OF ten aad per 
OVERHEAD * 
TRAVELLERS Winding Oy 
And Lifting Machinery Pare : aie oe 
Boilers. Pa an BRIDGES, 
Maryan al ae oe APP | id , | Hs Werke and 
ORANES. TURNTABLES. TRAVERSERS 
COWANS, SHELDON & CC CO. LTD, ST. NICHOLAS WORKS, CARLISLE. ™ 
| idplatan Wiad Sabemate 
«Tim THE COALBROOKDALE COMPANY, LIMITED 
oe 8 


| : 7 
ee nn PUMPING ENGINES fo for Mines, Sewage 
orks. 
OTHER M ‘ C alone R Y. BOILER FEEDERS ity ‘SLIP PUMPS, 





LIVERPOOL- 19, SWEETING STREET. 
snereel ence 29, PRINCESS STREET. -4 





EAN NAD?’S PATENT 


ELECTROGEN 


FoR YFREVIANWTIM a 


CORROSION AND SCALE 


IN ALL KINDS OF 


Msrmaw BOLLEHBS. 


HANNAY'S MARINE APPLIANCES COMPANY, Ltd, 


G7, GREAT OLTyYDYD eS rREE'T’, tec maeneren. 


WALKER BROS,, tons: ‘sixms \Pagefield Iron Works, WIGAN, 


MAMTOFTACTUERARS @eF LOECOMOoTITV Ss. 


ee 
WALEERS’ PATENT 


AIR-COMPRESSING HNGIN ES 


For COLLIBRIES STEEL WORKS &0 and sa supplied to HER MAJROTY'S GOVERNMENT for INDIA 


* WALKERS’ PATENT QUIBAL VENTILATING FANS, 


For Mines Qollleries, Tunnels, Sewers, &c. Diameters from the emallest size up to 50f §=©With Simple or Compound Condensing Engine. 
MAKERS OF THE GUIBAL, SCHIELE (his latest Patent) amp WADDLE FANS 


STEAM HAMMERS, Patterns up to 20 tons FORGE and ROLLING MILL PLANT WINDING, HAULING, and PUMPING ENGINES IMPROVED FRED PUMPS for BOILERS, 
STEAM CAPSTANS, Patterns for lifting up to 60 tons, OVERHEAD TRAVELLESS AND OTHER ORANBS, 


ommmomwwax. AME VERTICAL STATIONARY, AND FOCOMOTIVE BOTLERs. 
Iron and Btool Porgings, Horizontal and Vertical Engines, Oondensing and Non-Condensing Roofs, Cinders, Bridges, Pit Cages, &o., and all kinds of Iron and Steal Work. 











WALKER'S Patent, as adapted to Bessemer Blowing Engines, is now in successful operation at the 
following Steel Works, and is about to be applied to other Engines for similar purposes :—~ 


Messrs. BOLCKOW, VAUGHAN and OO., Eston, Middlesbro’. 
The DOWLAIS IRON O0., Dowlais. 

. CHARLES CAMMELL and OO., Cyclops Works, Sheffield. 
» The DARLINGTON IRON and STEEL OCO., Darlingten. 

» The WEARDALE IRON and STHEL OCO., near Durham. 
And to 150 other Engines for a variety of purposeg,throughout the country. 


the ndvaciment aftorted by the sppiiaetion Of the Patented Valves to Bessemer Singin av gitniee endurance than has yet 


been a by valves worked a ——. | Hoselbl if ieee 
tained Vv pallies agro “eed — &o., oe pubes pelng 72 ii oe Doe at ot i mont erie 
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_ ENGINEERING: 
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INCLUDING 


SIGNALS 
HYDRANTS, 
PUMPS, 


TANKS, 


: WATER CRANES 


* 
;a., 


INCLUDING 


é Gia 
CROSSINGS, | 


Ein unt, 


CARRIAGE 
TURNTABLES, 


TRAVERSERS. | “agian 


CARRIAGE ro RN TA we. Bi. 


a Yr tr lA AA SP Er nh a eet 


ALSO ALL KINDS OF 


SsTHAM AND HAND CRANES. 


Prioes and Tlustrations on application to RANBO! to RANSOMES & RAPIER, & & RAPIER, 6, West 5, Westminster Chambers, London. 


ee ee 7 
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-HATHORN, DAVEY & CO., 









WATERWORKS 
MINES 








DOCKS AND 








GENERAL 








DRAINAGE 
_ 4RRIGATION 





PURPOSES 


GOLD MEDAL 
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ENGINEERING | 


F 6 BONE'S Pent COMPOUND TUBULAR CORNISH BOILERS 


Ten moat oa eees tiie features son ccomnees with We beg to call attention to the sluss and power 
irpsetaace ¥ of these Bolles, showing the small amount of 









4 a es Surface, 4, Decided ohea Sooupy~— 
5, Can be Kasily Cleaned, 6. i oft. i ta, dane 20-horee power, 
qs ee Avod = Seyeire mite as om eee and. ca Ga. 2. 4 » 
b Gites Heonomp in Boller Space oe ote eae = j ae ” 
6, Wl Bur either Tas, Broses, Small Coal, or 7 mS 2 : I aa a : 
10, Is Bupersoding all Others "(ase i " of sa : ao " 
Testimonials and Prices on Applica Wess = 100 





SOUTH LONDON BOILER WO KS, LONG LANE BERMONDSEY, LONDON. 


A LARGE NUMBER OF PRACTICAL MEN KEPT ON HAND SPECIALL 


A) ff A rer A a = aw it maim m— A 







SEAMLESS & 
BRAS iy s 
BIRMINGHAM "BA TT mc. 






PLENTY & SON, EAGLE IRONWORKS, NEWBURY, BERKS. 


MANUFACTURERS(TO THE ADMIRALTY. 





&drniraity Pattearo 4GWaily | altern 
ROW AX WACH =I gow na. 


= PRI, e..U ls, 
PATENT ENGINES AND BOILERS FOR SMALL STEAMERS, YACHTS, TUCS, LAUNCHES, &c. as 
Simple, High-pressure, Compound, and Surface Condensing Engines always to be seen in progress at Works. 
a er ee A a | 


Gained the HIGHEST AWAED wherever exhibited in Competition with other Makers. 


LOWCOCK'S IMPROVED FUEL ECONOMISER 


Uritisine tan W E HEAT rrom 8 


iain WITH PATENT ‘SPIRAL SCRAPER AND "POSITIVE REVERSING MOTION 
- SPECIAL 
een 2h ae See En wD De 1. Hy hy ADVANTAGES, 















Pe ore a eo 






ae ee 1. y a i, 
ee Mielke te cae * Gehdeareceien pate fame cage fae tteUe te ' re ara Te vp, 
Sater tft A te " "> wR ky Ss oae lo oe . a5 it a 
A 1 . a 5 . Ayes 
FOS, i . AN . Aare . eed 


N.B.—OAN BE APPLIED TO ALL SORTS OF BOILERS AND THE FIXING DOES NOT INVOLVE ANY  roreaae OF | WORKS. 


The EOONOMISER, has for many years been recagnined as indispensable to all large weene of Steam Power, and has been ost extensivaly adopted 
PRIORS, TERTIMONIALS, AND FURTHER PARTICULARS ON APPLICATION £0 
Lweeary, ‘ngaad 
a ' if A fle 
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Roofs and Buildings 


IN IRON AND STEEL. 


MOREWOOD & CO. 


WOODFORD IRONWORKS, 
SOHO, BIRMINGHAM. 
LONDON OFFICES—-168, LEADENHALL STREET, E.C. 


CORRUCATED AND CALVANISED SHEETS, 
LION WORKS, BIRMINGHAM 
Manufacturers of every description of Roofa and Buildings | 
STEEL toe Fores: Rolling Mills Ballway Batons, 
Bpecial Giarved Gasreqated Tron Roofs without Framing for moderate Spans. 
WROUGHT IRON WATER TANKS, any size. 


ANNEALING AND GALVANIZING POTS. 


n Iron and 
Sheds, 





; yl ea I 
ar Pal! f 
in eal | 
Hi lila 1 


ba | ae ee le dl 1 Dorragated ron & STEEL Shoots & Fastenings, &, 
From Photo. cf ROOF, 80 ft. spas , “= 





Ridges, Gui and Tanks, Ga.vanized or Painted 
Wrought-lIron Lattioe and PlateGirders Railway, Road and Foot Bridges, 
__.. DESIGNS AND ESTIMATES ON APPLICATION. 4909 


"Paris, 1878.—GOLD MEDALS AWARDED.— Melbourne, 1881. 


o—-——-6 ae 


WM. JESSOP & SONS, LIMITED, 


BRIGETSIDE Worn Hs, 


n IRON and STEEL), recently erected by MOREWOOD & O0,, suitable for 
Stations, Sheds, and ral purposes. ; 





SELENE EIEITD, 
MANUFACTURERS OF 


_ EVERY DESCRIPTION OF TOOL STEEL & STEEL CASTINGS, 


Cast, Shear, German, Spring, Blister & Sheet Steel for all purposes. 


Files of Furst Qualsty.—Steel Lagging Plates for Oylanders.—Steel Boiler & Shep Plates & Forgings of all kunds. 
DEPOTS:— Manchester, Paris, Dusseldorf, St. Petersburg, Mew York, Boston, Philadelphia Cincinnati, St. Lonis Ohioago, San Francisco, Baltimore, Providence, Montreal, 


LONDON OFFICE: MESSRS. CORNES, CALVERT & OO., 830, WALBROOK, E.O. 


5187 


_ DAVY BROTHERS, LIMITED, 


. | SEHE FIELD, 


MANUFACTURERS OF 


STEAM HAMMERS 


From 1 Cwt. to 50 Tons, for every kind of work, 
__ Fitted with DAVY'S PATENT VALVES, which save from 25 to 50 per cent. of Steam. 


BESSEMER STEEL WORKS PLANT. 
- FORGE AND ROLLING MILL MACHINERY, 
Steam Engines for Mills, Ironworks, Collieries, &c. 


SINGLE AND DOUBLE FLUED BOILERS. - 


] 
Fiat fy 


xxxvt ———— NG! INBRRING_ : fats 88K 





~ RODGHRY P-_ "ATH 


WROUGHT IRON BUTLEYS 


' WROUGHT IRON: THROUGHOUT, RIM, ARMS, AND BOSS. 


THE ONLY WROUGHT IRON PULLEY MADE. 
} SPLIT orn SOLID, 


All Sizes up to 24 feet Diameter. 












im USE. 


Thedest Pull in theWorld 


gop se ‘ Y, Hay \ 
DRIVING THE "ELETRIG LICHT | “J, Hy, is 


HHALTH BXHIBITION, 
et SOUTH KENSINGTON. 


SOLE MAKERS: = 


HUDSWELL, _ CLARKE. Co. 


tied 
Ruvsia6 BORIBGOW, Rue a Fien deg Pig , Lille, pe BING: TON'® north ore engian ed owball & Oo., Bide, b Newcastle-on-Tyn 
8 Q. MARTIN, Galerny No. (2 Quartier +B, @t. Petersburg | Holland—VAN RIET. ans UWENG, (etter, souks qwnsend & Young, Arch Hours, John Bt sriatal, 
Austria—J. EGLI, 1, Bera Frelung 7, V Port ortugal- I—ALFD. HARRISON, NauaNova et eter, DI et tatty bertson Old Gnéddon &t,, Paisley, 
rae ny— TW, W_BERHAM , Let Dominion of Oanada—T. ¥. OHURON, e72, Oraig 6t Gouth of Ireland-Jas F Re operts, 72. rancis Street, Gubiin 
Market &t, Manchester.| New Zealand--Walter Brown, 1, Octloge Greon, Wellington. . 4025 








ntreal 


um—D. QRANDY, Ri fue Lo ee olr 80, Gand. ancheater. 


MATTHEW PAUL & CO.,, 


MAKERS OF 


STHAM AND HAND WINDLASSES, 


%| STEAM STEERING GEAR, ALSO SCREW STEERING GEAR, 
‘owe Wenge And aoey Deseription ¢ of med Fittings. — 


Lancashire & District—P. 8 +t—F.B.WELOH & OO 



















LAND AND MARINE fee 
ENGINES St gall 


Of all Sorts and Sizes and Sees up to | to 1, at I, HP.G | . 


‘Patent Valve ‘Motion. Cea 
__ Bulls of LAUNCHES, BARGES, & YACHTS 


UP TO 100 FEET LONG, a 
SLEVENFORD WORKS, ¢AQr 
, , e °° DUMBARTON. apie 
In the above the reversing is socomplished with single ecoenttie for each cylindet, and the rena ey fed ting ae 
exhens: openings ‘8: ee 


of litk motion are dispensed with, while all the properties of same are retained, antl thé steam and 
the same always, whether in fall gear or not. 
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LIVERPOOL. 


____And BUTE DOCKS, CARDIFF. 


JOHN H. WILSON & CO., 


ENGINEERS AND BOILER MAKERS, &c. 
SANWDHI,ALLS, LIVARPoot.. 


NEWCASTLE-ON-TYNE 


18, BILLITER STREET, LONDON. 












VERTIOAL STEAM WINOH. HORIZONTAL STEAM WINOH 4062 


MANUFACTURERS OF STHAM CRANES, OVERHEAD TRAVHLLERS, STEAM PUMPS, &c. 


Rca a AES 5 NOONE EE NIE EAL RIT EAT TI, ASR TEL AE ELS ETM PTE TRIER EI SERRE ASE 


ELL S ASBESTOS 


BELL'S PATENT ASBESTOB BLOOK PACKING, for High-pressure Engines, BELL'S ASBESTOS 1 BOILER AND PIPE COVERING + COMPOSITION 
The following Testimonials refer to thle gt prsetes ten frm qoute pimepioe ingen is up, adheres to 
bes tr Wie trae, NO PRR MMRDA HG wt atu ae 







font nolan haps ual mt aloes to weather 
oent, more surface thas air oth or ounting, aid i Nonelntely inde indestructible, It can m econ off flat 
years, 5 ete Op nn otic again. The composition is supplied dry, aud is only to 


‘chan Sar ae need in the Bigh Pan with tit wakes te the 
m8 wtonml without renewal, A Horisontal or Beller | 17 ft 6ln Jong, 18 BP, gave the falta reatilta j= 
Steam presnren ae ian VE basi Temperaiure om . A me 
My experience doe or iecasd et ant wVvering Cs. 
Tha vopage trou New Sealan SISO tr wna bag One ton of wes mved per weak, aud altheugh the fire was ruked out every eveulng, 1b of 
fastest ron from Now Redland on hy, 4 atean were found iu the boiler paxt 
Dd. HUNDMBEON P Chtet Bazineor, 4.6. "Ruapehu " i m The following Tati a ene wink Wimbtadon = sia 
don Looal 1 Board, » NOV nares 
Manchester, Sheffield, and Lincdlas ire agg irda p Departinent, =| “Dea Als —It ey interest you to know that we save azact! o Revae. in fuel through 
Grimsby, April 10th, 1844 > = uaing your covering —-Yours truly, “W SANTO CRIMP, “OK, Fas” 
Dear Bit,—T have misc ah pleasrare In stating thet after'a trial of aver nine months, and comparing =<] 5 . 
it with other confidently sees poring Pack lt in sapecially valu + Tasnar and Kit Hill ert! dba le oie 
able wheo er packings wing to ia r Mr Jomm™ Bein, Southwark, 8, re hatt 
coir ary Teer poly sod wall MT havealeo wed 1 = ocin mucoens fig Kir —I eee re ciel pe the Axbestow Ue Covering © Med ep paviad re laeinsagiin 
with’ ovher = fa rgd of vay sored piston rods. | ute aioe iret be it HEAL, ba rs yielded most etme gta i a aaa et tse Ne in use we 
1AVO BATE y our oonls, Bi @ affected a a 6 tins i) ‘at atean, 
reraite t have chtained te ies Mr metas o te have bent. in every Way which is often a tatter of great impo anne to us. nae ane pope neg eperee Tune on Eigh gantrion, 
r 2, Baw. G@ H, OLARKE, Sup Bngineer, sil is fully exposed (0 all Weather i have forined the used 
sat ul ‘§ AGB this parpose, and as you are aware, have had another ly ae allay pal though it baa not 
Department of the Directer of Ravy Cemtracts, The goods BR Vs asi Fa? at quality sitice beau teed = T can moat strongly zehoniieand the material..<i am, alr, faithfully, 
ein ; as A ira ae Faas fed Votre orice only, ‘ae no atiempl i made viper with other W J OB ALK, Aasou. M Inet, OB, neer and Manager 
~~] have to inform your tender has been aceepted for QOloth As menufacturers by of inferior materials at 
Packing to @ subinitted. low All" fore 9 ahauld be sent direct BELL'S AS TOS & INDIA-RUBBER: WOVEN TAPE 
COTW. secsers equare, t cere. .+. Found w undermentioned Feige pao and not through AND sH 
To Mr Joxm Pats. JOHN OULLETT, Direster ef Navy Contracta. ageuta ur fur inaking MNGLt Guskesie nan cree — It = be me uy band to a iis 
without pus especially useful in mak manho mudbole 
The Pedant Block Packing is oq ae Fig 0, and Fign. 2 and 4 represent the Bound doors It tx kept in stock im relle of 100 ft, trom Rete a te wide and any thickness 


Bivok Packing with salld and hollow ru her one, aid Wig 3 withont core, but with rubber 






trom 1-16th in atlert ee Manhole povers wan be Moany tiunea @efure the renewal 
of uae materia] Ja ’ 
same mnaterial sheets about 60 in, square, and sach sheet bears the 


Stes theee ton gr cp ereotapclir haley 
bees inary ariolen wt may pr mm 
colnmmended to see that ot lorgth of the Anbesten Tape purchased by then bs Bear 


BELL'S ASAHSTOS BOILER PRESERVATIVE. 





This usstel mixters reach sins hsdttigrotesineronnbion vo immedialy aitirely checks the Trade Mark. 
Hing and ao immetintaly as to prevent ita 
baetag ve tha ua ene FiG.2 BELL'S SPECIAL LONDON-MADE ASBESTOS 
having th Paatas Sa tate ovr Seen ee er eee RY het pte ri the best Asbestos fibre, in well kuown for ita toughiess ant 
bf an 
it has Ween 1:16 tm. thick ee ee parity, padite aeselesely sree from. te us ingredioabs frequently wee! to altain au 


ae: injurto 
ot oma]; ¢ in, OO per cont. psy, 1 om appearance of ewe of the real Utility of the material. Made in sheets 
the great niessuring about @0 im in eugene, from ie 1-@Ath In, to 1in., and § millimetre to 25 miblilmetres 


fine the as os bt a cribtcarye aplgranghilone a pues, 
nee aay Bone aS =o ee itl naj shi ih Bi |. i lie following vapy of ecusytatice’st tabula? refers to above — 


pet into bs meomocrvonlins Me 
Blears witout which mene is genwine. ie hall pul ~t : espmrement of the Din ‘ e aa on a rats 






ais AapaTOS YARN 4 & BOA BOAPSTONE - PACK: Nay \ li Bim —I bave to inform you thet yuur tender, Jor Asbestos MUliboard 

— | Jounw Bax, Director of Navy Contrauts 

afl BELL'S ASBESTOS EXPAN! SION SHEETING, Patent. 

wel your tibepier Peking “Er eranee ul fF os This Bheeting is another with India-rubber, giving to the 
posrine Bight nna 1 = ith Pea aes etewn user the mesial advantagec baraatein 

ie ebore Op . wel fn, pein eal ice PS mee fhe Washer la from the actiun of heat and grass by an outa 

Peaking ly ; your Peeking, on asocunt Any Bie “al coating of dabestos thus producing an excellent jount where expansion 
saeieal soleiience el eo zo -_ and wontraction reader other cnterials wiservicaable, 

Tam, dear & aa Fia.@, This material ia admirably sulted to steam pipe joints and every clas 
Outing Ragin. ad 4, Valves nade of this material are very d sore rai nob Gabjeot to Injury by a 






PR pe RET - are en ee ee =: manioere awe a a a mt on ee ee ee ee PE ere, et 
aera rne ” . wae = same Sorte mmr sens a = — 1. er - _. ee - — 


REL ' "5 ASBESTOS LUBRICANT 


ee one eee eee: -oe _o- : Py maa ae mn mae oe om 


; IoD Oat “LOGUE. FREE "ON APPLICATION "TO 


BELL'S ASBESTOS WORKS, SOUTHWARK, LONDON, se 


‘ O88 THE Snpors— 


umiaalinaian Fietoria Buildings, Dennagate, MANCHESTER. 11.418, St. Vinoont Place, GLASGOW. 99, Méont Stuart 8., CARDIFF. 24, Ritter Strasse, BERLIN, 
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~ READING IRON IRON WORKS, LIMITED. ” 











HORIZONTAL CONDENSING ~ - ENGINES VERTICAL. : _» | BOILERS 
COMPOUND CONDENSING - ENGINES | CORNISH OR SINGLE FLUE _- ° BOILERS 
BOTH CLASSES NON-CONDENSING ENGINES | LANOASHIRE OR DOUBLE FLUE BOILERS 
VERTICAL, to 12 Horse-Power ~ ENGINES MULTITUBULAR E . : BOILERS 
AUTOMATIC EXPANSION - - ENGINES ar peer 
PORTABLE, HIGHEST CLASS - ENGINES | SEMI-PORTABLE  - - + BOILERS 
SEMI-PORTABLE _ - ; - ENGINES | And VERTICAL . - - BOILERS 
TRACTION .- : : - ENGINES | In COMBINATION with VERTICAL ENGINES | 
FOR CATALOGUES AND INFORMATION APPLY TO 6781 


THE READING IRON WORKS, LIMITED, READING, BERKS. 








ne SOLE MANUFAOTURERS OF 
Blower and Gas Kixhauster 


HALL’S PATENT STONE BREAKER. 


General Machinery of Every Description. 
e station, ) Messrs, BECK & C0., Limited Limited, Agents, Agents, 


aaa ee wees 


Baker's Patent Rotary Smee 


BAKER’S PATENT ROTARY PUMP. 


OR UCIBLE STEEL CASTINGS. 
London Offices and Exhibition Rooms, 6 68, Queen Victoria Tir Straet, B.C. 6. (°w 


MATH ER & PLATT, 


SALFORD SRON WORKS, MANCHESTER, oe 
(London Reprenertad ey Messre, LEWIS OLRICK & 00., a 
7, Leadenhall Street, E.C. 

















ci a 





and OHEAP, are easily thrown in and out of gear, and start 
without shock when running full speed. 


A Friction Clatch 3 ft, dlameter equals a Cone Clutch 6 ft. diameter, 


CTU COUPLING. CS os ice Oe 
LIBERAL TERMS: "TO THE TRADE. PRIOES ON APPLIOATION. 


A dee et yy gripe renee ate ee LE in psfliahepennaedestepeciiiiceensti densi 





GOODFELLOW & MATTHEWS, 


(Larg B. QOODFELLOW, ESTABLISHED 1838.) 
E'YyDpD=z, WDA Rw MAMORASTEHE, 


———- MAKERS OF -——— 


ROPE & WHEEL GEAR: 


1 2s q fs pis 

a an ve eae 
All: Descriptions of Millwright ae Sg Br 
i") Ac oe 


HIGH-CLASS STATIONARY, PUMPING, and BLOWING ENGINES, with CORLIBS OR orm Vata axe. 

IMPROVED METALLIC PISTONS AND AIR PUMP BUCKETS. 9 °° > 

CYLINDERS, &0., BORED, AND VALVE FACINGS PLANED IN THEIR PLACES, WHEELS, &0., MOULDED BY. PATENT acim, 
FLY-WHEELS, ROPH AND BELT PULLEYS, &o., TURNED TO ANY SIEM. Cerne ne eee eer bt 


faye 4 
' i 
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pai) General and Agricultural Engineers, !ronfounders, aiitiendian Ec, [Ratablishee] 


HAKERS OF IMPROVED STEAM ENGINES OF EVERY KIND, FROM 2! T0 400 HP. 


Ee ee at 
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HORIZONTAL STATIONARY 
With Inside or Outside Cylinders. il a remy ery oe 
SEMI- PORTABLE q Compound Undertype Stationary 
rh net ee NM HORIZONTAL WINDING ENGINES 
VER TI | C AL TRACTION ENGINES. 


ey 


VERTIOAL 


With Vertical Tubular Boilers, 


HORNSBY'S PATENT 


Automatic Expansion Gear 


Can be fitted to most of their Engines, 











BOILERS: LANCASHIRE, Ci ae a: aa “CROSS: me MULTITUBULAR, EGG-ENDED, ETC., ETC. 
. The New Hornsby 1884 Twine Binder, winner of the Piet Prize of £100 of the R.A.S.E,, and the First Prize of £100 of the Highland and Agricultural 
Society of Rootland (being the two largest prizes ever offered), bealdes other high-class Awards, 


Fe TR i Lhe Fe ac rnen secnine cluding the R.A §.E. First Prise Mowers, Reapers, Pl rm Screens, Turnip Cutters, Root Pulpers, &«., 
SEE ILLUSTRA CATALOGUES oy Ce Fiahah Geemaa: Spanish, Rusa Btselan, os, sent Gaasiaen Poar gt Sepa re part 


PLOUGH SHARES OF CHILLED CAST IRON, WROUOHT IRON, MALLEABLE IRON ‘AND STEEL, OF PATTERNS TO SUIT EVERY VARIETY OF WORK, AND MADE TO LOCAL PATTERNS IF DESIRED. 
At the most important Exhibitions and trials since 1874, R. HORNSBY & SONS’ Specialities have gained 527 PRIZES, including 65 Gold Medals, 117 Silver Medals, and 300 FIRST PRIZES, 
a I re a ES 


SHPrrrLAGATE IRON WoREs, GRANTHAM. 
London Office: 84, LOMBARD STREET. Telephone No. 1294. ___ South African Depot ; EDINBURGH BUILDINGS, DOCK ROAD, CAPE 


LIGHT FORGINGS. wscor moxwo: 


GLASGOW AYDRAULIC FORGE C0., LIMITED, Sentinel Works, Polmadie, Glasgow, and Canal Road, King's Cross, London, “"” 


Oe NS ES TN Nl nob Neel dearmchacban 


4805 
TOWN: 
















First PRIZE for PORTABLE EN GINES, 
Melbourne Exhibition, 1881. 


PARIS, 1878, GOLD MEDAL. 
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HORIZONTA AL FIXED ENGINE, 4 to 60 
a pitnsanaes oan be L bsppaled A upwards of 8 000 engi 
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The Patent cReber” Wining Reelee to 50 BP. ort. 
Priges and fall Particulars of the Machinery here illustrated on application to the Manufacturers ie oe ae 


j ROBEY & CO. ; Engineers, Lincoln, England. THE IMPROVED BO , 


ENGINE & M 


BEY FIXED 
London Office 117, CANNON STREET, LONDON, B.C, BIBER Combine FIXED nd gourouND ower ™ 


BEM! FIXED ENGINE, 







oh tae eo TN fet 6, ROS hor ae PAP yh Ge ow ae cB eS 
v ve ah i? ay are wus . nf t | ae Nae 
\ iy b 


eat vt 
Woh 
AS £88, Eg ead : 


__ ENGINEERING Suan |. 50.16...) 


THOMAS TURTON @80NS) oh y 
MANUFACTURERS OF RAILWAY SPRINGS: AND: ‘BUFF ERS, 


Files and Cast Steel of Superior Quality, Spring Stoel, Sheat Btoel, &o, .. 
SHEAF WORKS, AND SPRING WORKS, SHEFFIELD. 


LONDON OFFICES, OFFICES, 90, CANNON &T REET, CITY. PARIS DEPOT, 12, RUE OES: ARCHIVES, BOST ON, U8, ss init STREET. 


SHAFTINC 


Mitre Wheels, T'yiction Genaing, So. 
H. HIND & SON, NOTTINGHAM, AND G roa 8 ROAD, LONOON. Sf 


STERN WHEEL STEAMERS BY YARR ROW & CO., LONDON. 

















length, from 9 in. to 8 fn, manip paar at 
Nottingham, Also Couplings, Pulleys, Plommer 
Blooka, Hangers, Machine-made Spur, Bevel, and 
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“INEZ OLARKE,” 180 ft. by 26 ft., @peed 15 Miles an hour, Deaft 16 inches, “‘ STEPHENSON OLARKE," 100 ft. 24 ft., Epeed 8 Miles, Draft 18 Inches. __ 5867 
ei ee oe et P 
SHRELHY STRENT, aa] aan & Col 11, QUEEN VICTORIA ST. 

Pd BIRMINGHAM. 0.) 





STEAM & FAND CRANES, 
PORTABLE, WHARF, OEREIOK! | 


FOUNDRY, OVERHEAD, TRAVELLING, | | 
Warehouse Cranes and Pile Drivers, j 


Warehouse Lifts and Hoists, 
ORABS, JAOKS, PULLEY BLOOKS, BOREW 
OOUPLINGS, PLATELAYERS’ TOOLS, do 


THE GLAY CROSS COMPAR ¥, 


COAL, LIME, & IRON WORKS, CLAY CROSS, near CHESTERFIELD, ~« 
SUPPi ZT BRovuwstzi, prolapse an aad SxTBARE COAA, 


PIG IRON, GAS and WATER PIPES, and ALL CASTINGS 


In parnection with Gas and Waterworks, Oollieries, Engines, Pumps, &c. 
London Offices and Exhibition Rooms: 09, QUEEN YICTORIA STREET, , B.C. (opposite Mansion House Si = _ Messrs. BECK & (9, a 


INQ 








PENMAN & Co., 
CALEDONIAN IRON WORKS, 
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, §, 1884 ENGINEERING. ee: q 
SHEPHE iD HILL & C0 Se 
LEEDS, YORKSHIRE. 
Lowpow Orricas—21 PARLIAMENT STREET 
(E B SAUNDERS, Agent) wnt 
uf en ieee a do 5 oe Boring Drilling, Peaching bing Bbeariog Bonding and Sorewing Bending and Sorewing Machines ot fe for avery lean of f Roginesrs and Hm Rhipbaiters 
gai. GIBBS’ PATENT HEATING APPARATUS 
Gg ut fitted Working "a mye * an rd = ati rag 
RADE Wor ighest Award for Heatin aratus, 
| ay ps Succassfu fully. INTERNATIONAL SANITARY 1 Hu iN 
| : St. Ji sina m'S HEATING | “{rpanarus w WORKS, Ml MILL ‘STREET, | LIVERPOOL. = 
i Wedel for Gauges at the Paris Exiibihon, 1878. 4 
ak: \f i B.BOURBO OWN \ £4 
DON'S :G2==: GAUGES (2é%)¢ 
g NEGRETTI & ZAMBRA, OPTICIANS, HOLBORN VIADUCT, QS 
eaten wae! hoe E AGENTS IN Aesrpbirabe de Pieris saline are 
penning eae eee eee 
Bp ib NHGRETTI & ZAMBRAS NEW CATALOGUE of Sere ae 660 pages, 1200 Engravings, is 
N &Z have been appolitted Bale outed Bale Agentaby th Mesttg Ritoh Ritchie & fona of Boston U 8 Ai, for the Sale in this Country and the Colonies for their patented ented Liquid d Compasses 
ETNA ITRONWORKS, BANGOR ROAD, LEITH, NB? 
IMPROVED DOUBLE-ACTING STEAM HAMMERS 
For Forges, Smithies, Stamping, &c. 
AWARDED THE ‘ 
fey) FIRST PRIZE at SYDNEY EXHIBITION, 1880. a. I 
Sizes from 14 owt to 124 owt oe in Stock 5 ecu, fol : 
> Ponehing Machines, Shipbuilders’ aud Boller Makers’ Toole, to, siete ete 


JON FOWLER ‘> OO., LEEDS, ENGLAND, 
MANUFACTURERS OF 
Mite) Steam Oultivating Machinery — Traction Engmes — Patent: Compound 
E=| Yorkshire Sem1-Portable and Fixed Engines — Semi-Portable Engines — 
=e Yorizontal High-Speed Stationary Engines — Hauling, Winding, and 
‘oe Pumping Engines — Patent Automatic Expansion Valve Gear and 
ree §GCovernor, for ensuring Economy Regularity and Safety—Boilers of all types, adapted for 
me See = evry kind of fuel and country—Steel Portable Railway for Sugar, Cotton and Indigo Plantations 
me Contractors’ Works Military Depots, Workshops Mines Timber Yards, Agricultural Holdings, &c — 
Locomotives of various lous gauges 3061 


CALCUTTA EXHIBITION, 1884, 4, FIVE FIRST PRIZES. 


Budapest rc iiergerrehs Meeting, 1882—Two Gold ey Exhibition 1880--Three Firat Prizes 
Medals and other Awards * lh ultural Meeting 1881—Gold Medal 
Mae oo es i — Special sad ploma of Ment and other Prizes 
loma for excellency of Paris Exhibition, 1878—Grand Gold Medal 


SHEPHERD'S IMPROVED PATENT INTERNALLY FIRED CONE SECTION BOILER. 


RISK of EXPLOSIONS REDUCED tos MINIMUM GUARANTEED for SATE WORKING and INSURANOE up to 160 Ibs PRESSURE. 














to all parts of the world. They 
are suitable fof every deacription 
of work, and, eonsisting of «6 
number of mmilar sections, are 
easy to erect, examine, and repair 
Any portion can be removed and 
replaced quickly, and with great 
facility, 


4380 


BOILERS o this prnoiple 
have been in constant work for 


wome years, with great success in | 
the economical production of 
steam without prming There i 
are no parts hable to 

or astaya subject to corrosion. | 
They oan be exported cheaply { 


janis WA O. (iis q i 0, AEA an 
ax agectae Ragin ent of ovary Rip co chimeee, tnd of Ccir the penile Mesninesy, Nema tant. Al compreuors eek 


ad y 7 i 1 2 ' F] ad h ‘ “TH ‘ a 1 wtih he at rl 
pee. saat ve ~ Be SC A Ta RR 
: aM ie ‘ -" wey sah 
as ee ies! 
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JAMES ARCHDALE AND'S ( 


MANCHESTER ‘WORKS, 
LEDSAM STREET, 


BIRMINGHAM. 


Makers of al kinds of LATHES, FLAMING. SHAPING, SLOTTENG 
Me CONTRACTORS ro tue BRITISH RITISH & Fi FOREIGN GOVERNMENTS © 


London Agent: ALLEN LEE, Electrician, 
8, CAMDEN COTTAGES, CAMDEM ROAD, R.W. 


Where a Stook of our Tools may always be seen. 4114 












a 


















BRICK & TILE ——— ee, [ngineers and ironfomnders, 
MAOHINERY, | ee Atlas Works, Harrow Road, 
PIPE MACHINERY, ;_Saeecelagy SE Fa LONDON, W. 
PRESSES, dc. ily 2\ Meroe) IRON CASTINGS 
Illustrated Catalogues on Application. me ae ee tonne ener — nl ia a 2 an anil Sipe = 
EDGE RUNNER MILLS. CONTRACTORS’ PLANT. ~ BUGAR MACHINERY. HYDRAULIO LIFTS. 


Sole Makers of the ‘HGH SPEED ° “UR COMPRESSOR. neanosd P¥ices.— 


_This Compressor having stood the teat of ten years’ practical working is now most confidentially reoommended as mended as superior to all others. ~Send for New Price Lista. 


BUCKLEY & TAYLOR, 


ENGINEERS, MILLWRIGHTS, AND IRON FOUNDERS, 
_OASTLE IRON WORKS. OoOLDHaAam™. 


ste ENGINES COMPOUND ENGINES 


and secseasipatocne Diving Wie Sanit Maohinery af 








Lancashire Steam 
Boilers, 


ut 
Made with the best Machinery, with Holes Drilled of! 
Punched; end Places Planed. 


1d J 7 | ~ | : ~ \ : PATENT BLASTIO SPRING 
| PINION & BEVEL WHEELS, 


Speen crying leds, and pad ee ee 


PATENT BEVEL ' 


ARATE 
Appia in canes where grea ae p in reqipired, 


MAIN DRIVING DRUMS, 
Yor Ropes of Belts up to 80 fest diameter, 


All other classes of Wheels moulded by cur 
Patent M pana dite 


's (Ghatield) 
Agente for Buoklay.& 00, s (Chef 
PATENT COMPENSA TENG PISTONS: 
G 
+ af : : THOS 4 y 
ty E Bee we AN Peat “ 2 omy! 
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LOGOMOTIVE E AND MAGHINE WORKS. 


ENGINES OF ALL GAUGHA 


PATHRSON, NOW "THRSHY 

UNITED STATES OF AMERICA, 
| ——— 

7 ena 

Ss. ae, oe he i = — ene 





uk he 


















ome a £ i. 
2 OE - a 


A tii 
io seal = 


— 7 BALDWIN LOCOMOTIVE WORKS 


PHILADELPHIA, U.S.A. 
BURNHAM, PARRY, WILLIAMS & Co, Proprietors. 


LOCOMOTIVE. "ENGINES, 
Maree eciplaten. Like parte of diferent engin Aietimcadea pain 
PASSENGER AND GOODS LOCOMOTIVES. 
MINE LOCOMOTIVEA, NARROW GAUGE LOCOMOTIVES 
STEAM STREET CARS, &c. 


tucersaran CaraLcevas Fuasmeep on APritcarton oF sca as 
ALL WORK THOROUGHLY GUARANTEED. 












ve kinds, and the worknmanehip can 
adapted to moet pequlremianie is & rary teri tans. 


coupled, always in Stock or in Progress. S450 
SPECIFICATIONS pele AND | PRICES, 0: ON APELICATION 


EDWIN LEWIS 7 SONS, 
WOLVERHAMPTON, starrorosiie, 


LAPWELDED IRON BOILER TUBES. 
My BUTTWELDED GAS, STEAM, and WATER TUBES 














A. "DIAGRAM SHOWING LAP AND BUTT WELDS. ‘ 
* BB seca Tate oe 2F and Batiwalted (CB) show concinsraly the superior 
0 w UslV ® superior BUTTW 
evar of d, which has nearl eng Cee imes the muxfaoe i in contact : : — 


pre 
in the Weld over thet given.in Buttweld. 


ea All Gas, Steam, or Water Tubes over Two-inch size are 
_Indde Lapwelded by us. 


BPROLAL , FIRST AWARD, SYDNEY, 1879. SILVER ‘MEDAL, MELBOUBKE, 18 1900, GOLD MEDAL. ADELAIDE, 1881. 


BBOYD & LLOYD, 


TURE WORKS, BIRMINGHAM, AND COOME AND. c WOOD TUBE WORKS, HALESOWEM. 
WROUGHT IRON WELDED DED TUBES AND FITTINGS, 


Gas, Stegm, and Water, Plain or Galvanised. 
ILER TUBRS, “IN TRON. STHEL, AND HOMOGHNEOUS METAL. 
payee TUBES, BORING AND WINING TUBES FOR WELLS, TUYERE OOILa 
Meee sim: oe ARGE TUBE anes UP: FO FOUR FEET DIAMETER. 








Warehouses: LONDON, LIVERPOOL, MANCHESTER, 
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Have now in their TOW stock 6,008. Band 





Iron of 
Lf 
rane reenter ESTIMA 














“DANIEL ADAMSON & CO. 


Established 1851.) ENGINEERS AND feng MAKBRS, ¢ iuiiliaedl 1854. 
MA BROERES Tsim, 


HIGH-PRESSURE CONDENSING, & COMPOUND STEAM ENGINES 
THE WHEELOCK AUTOMAH0: EXPANSION SMGINE, 


THE BULKLEY PATENT INJECTOR CONDENSER, USED yeRD sa wh ) STATES tial i he ARC EO =: STEEL WORKS 
ADAMSON'S PATENT TESTING 8 


BLOWING ENGINES, AIR COMPRESSORS; & | 


PATENT HYDRAULIO JACKS. 
meee ot HIN HRA FY DRAULIOC BING 


GEORGE SALTER & Co. 


WHST BROMWIOH#, 


+ | oe 















nh SR tS ee 


DRI Ont 
For Teeting Gtrength of feb Rope, Cane t Cloth, de. 
GOODS SUPPLZED .PHROUGH ALL MERCHANTS AND FACTORS 










SOLH MANUFACTURERS OF 
WESTON’S | STORER’S. 
PATENT DIFFERENTIAL RATCHET BRACB.—PATENT OPEN TOP SUET LUBRICATOR. 


These Braces, which have been sevéral years before the publte, und.are MUCH APPRECL 
by wer them, NaerrLEFOLps have lately CONSIDERABLY IMPROVED by § mgatosing the scRrw ipis 
. ee) which always Proracts it from iNJOAY either fromybinT or BLOws. ‘Bhs 
SLEEVE acts as a GUIDE for the wu, thus’ keepin Whroughout the whole 
‘ite traverse, and consequently ena the drill ing’ to. ewith PRRERCT ACCYRAGE a 
The Sver LusarcaBon has eff h paving of 70: per ont the cost of lubricating: 
material used for Nettlefolds' Engities, and has now boen:fully tested in their were on: Ui 
Cylinders Leia Aedes ry power. ao 
Messrs. HICKS, AVES & Co, hig stanaliia £e4 storing in geen of of that 
in Mesars. Netelefold & Chamberlain's rt—vin, 70 cing 
which these Habricators have | been rs are in. in. hewulifl condition. ee Thal ec adopt 
them for all out engines.” 
i this TeVéention nee i Ieped belore gain 40, the valves, while the — 







devcorare hy NOTTINGHAM 
L. Sharp & 4, Jaren meee BELFAST 
WANCGHEGTER Edmundsons & oe if ae, deen 
Bicone iis he Go, Sahamee a Z eon 
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WILSON & Co., | 
' : vv O., 
a ENGIN HE RS, 


VAUXHALL IRONWORKS, WANDSWORTH ROAD, LONDON, S.W. 





High Pressure Compound and Surface Condensing Screw Engines of all Types, 
~ ALL SIZES CONSTANTLY IN PROGRESS. 


| . 
© 1). 
Ii i ft 


is 


ta J ai 
sig fu 
noah tse 
wT eatne a 
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— COMPOUND SURFACE CONDENSING ENGINE, 


stint woe tag * Sformeock.” _ Cylinders 18 inch and 88 inch diameter, 20inch Stroke, fitted with Payton & Wileon’s Patent Slide 
stat vee “apie in ghee Valves and Independént Circulating Pump. ch 
AW at oo: Me inte tieeade "9 a4 as 
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The PORTHR-OLARK PROCESS 


Removes the Carbonates of : 
aters, and thus, the canses o pime, aera rom Hard 


WATER PURIFIGATIONE = 2 


and Pipes. 
This Process js in use in se er il phobia ugar W Wome india rubber and 
Com eniploya it for ae ageing to ering extent of I 000,080 gallons daily, 
and one of the London Water Saepenire at two of ite Pumping Stations It ia 
also in use ji Counts Asylums, Public and other Schools, and Private Manalons 





The puro weter of the chalk wells, and muddy wator of the Thames betwoen 
JOHN HENDERSON PORTER, PATENTEE, DESORiPTiVE OINGULAN ON APPLIGATION. = 
2 éo a, ropoRr sTREDT, LONDON, B.C., furnishes the necessary Plant 





Sct THE GLENBOIG UNION FIRE CLAY COMPANY, LIMITED, [¥.00% 


WAST REGENT STRUT, GLASGOS MEDALS. 


SANTIAGO, 1875,). pam ce 1078, 3. SYONEY, , 1BTO, 2, AMBTERDAM, '683, |. MELBOURNE, 1880, 3. vauaasew iia LONDON, data 
. =! a bo Mah ett AL tia < = men ih . th nad 





ALI DWSORIPTIONS OF FIRE ‘OLAY Deere 


a _ BRANDS, GLENBOIG, GLEN GLENBOIG STAR, and CUMBERNAULD. 


New Patent Barring F cetes. 


AUTOMATIC MOTION FOR MOVING INTO GEAR, AND FALLS OUT OF GEAR 
AUTOMATICALLY WHEN MAIN ENGINE STARTS. 


The SIMPLEST, SAFEST and BEST, and also the CHEAPEST Automatic Safety Apparatus for Turning Main Engines, 
Sole Makers: HICK, HARGREAVES &C _, ENGINEERS MILLWRIGHTS, 


AND BOILER MAKERS. 














_ SOHO IRONWORKS, BOLTON. sm 
STRUTHERS r OO, Colonial Engineers, GLASGOW, Harpers Linnted, 
SUGAR MILLS AND COMPLETE PLANT FOR SUGAR ESTATES, Founders, Sugineeto, MUrllwrig hts, Rlachomiths, Storemen, 
RICE, ARROW-ROOT, TEA AND COFFEE MACHINERY. Atbion drown Works, 
Irrigating and Dredging Machinery. Sheep Washing Plant. Aberdeen, Scotland. 





STEAM ENCINES sais BOILERS OF EVERY cio 


seom the Soundvy Departinent, 


The maln Bulldlng of this Dopartment ia 240 fent long x 74 fect wide, and ta replete with modorn appll- 

neos A powerful and novel overhead travelling, Crane deiven by a rope from the Lagine conmands almost 
the entire length of the Foundry, whili a awing Cranes for the lighter work ore atlixel to the walls 
Thoso, combined with power {cttlin tools, patont moulding machinery, Mase vetual core-drs tug stoves aie 
large staff of workmen, onadle Cast ny to he ieee quickly and well = J’ntlerns, as no orale aie in this 
and the mornin after recaipt of order i€ they be not im use ut the ttme or require lengthy alterations or 
additions = Eughvears, Millwrights, and others who get thelr Castings hore aro well pleased with the Finis 
ail, “e , \ ae and Quality, the « scottence of which may always be deponded on, as we do eo ach Inuchindyg ouraely as 
i iy Si 7k. that wo are compelled, though it were only for the profitable working of our own Turin, Shops, to use only 
'S pals the best of metals constantly 





Our present great Srices per Crvt. fot Castings ace as follows, 
Inclusive of the payment by we of Trerght to 
London, Liverpool, Mull, Dleweaotle, oc Leith, 
And eubyat to bY, Discount 4 parsd promptly ow 10th of month following ceopateh 


LONDON OFFICE: 27, LEADENHALL STREET.™' | Spuc, evel, titre, Worm, 


tgen oe ariel ene ey eee 2 in pitch ot facger, = l2/- 
and DNortice Wheels, 


Ships’ E Engine and Steering Tolegraphs.) ari. jam ou sat of Sepcie enacts ie mm 





= ik 
STRUTHERS & FRAME’S FIVK ROLLER SUGAR MILL 





















Zain and gin pitch, = 16/- 
eae EC eed PE Ee Machmnecut Patterns, of moulded ide, ondacn, pen - 19/- 
Over 3000 Vassele have boen fitted with CHADBURN & BON’S Patent ae, at Including to any Crmenolone by the ? iy a4 
all the noted Steamers In the World, also 200 Vessels for English and Foreign Navies @ Satria if Machine Moulie, =  4/- 
ss * Ss Whittaker Satent Machine 
Serie TiOn LONDON, PARIS, NE. COAST, AMSTERDAM, FISHERIES. Ou: minimum charge for Machine Moulded Wheels iy 20/ euh 
Stange Couptings (fox Sha fling) of almost any Ise Certtac, = |] 1/- 
\ , NDBU RN& SON’ Sedestals (for Shaftrng) Go, Co. do : . & L3/- 
G NEW S Stools, Hangers, and Wall Bones, alt of modsen Orign, . = 13/- 






Scroff Elein ot DOheels of afmost any ED hole, 


. = Ii)/- 
olee nob uncic JO in Ova. x a in ae and 


, paTENT DUPLEX GONG 288s. 


ENGINE AND STEERING REPLY TELEGRAPKS. 


Sxtia UY Spit, ae 2 Bm 


convex +f Geovcec, . wee \ 
Scroll Ari Rope Butleys of almost any ) Whole, a - 16/- 
Satea if Splut, 4/- 


Ore Wel f- Harowir — | QOhole, vac = 13/- 


ORDERS INDICATED 


Sramlec, woth, and number of grooves, ., 


I 








A DEEP GONG —- x d Bui A SHRILL SONG 
from 
Astern to Ahead 


t 


7 Scroff Aim Belt ee = atmost any 2 Oxhe +f Flanged, .. 3/- 
Abeau to Astern. 7-2 Aa aatoac wud: wes ollt; Bxtco if Split, 5/- 
= _ ae = She Gulkengs of ou Sptit outs Lys ate Now very neat, and all there 

TELEGRAPH WORKS WATERLOO ROAD, Solt fiofes ate cored, which GSngrnecco will find io @ gytot saving as i 
CLASCOW 69, ANDERSTON QUAY LIVERPOOL. tonpon- se, FENCHURGH 8 ST, compared wth Seiffing. B84 
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OF THE MOST RECENT TYPES. 


Punching, Shearing, 


Bending, 
Forging, Hoisting, 


AND OTHER HIGH-PRESSURE 


HYDRAULIC MACHINERY 


—aee SS OS eee 


Please Note Change of Address : 


Be ANDERSON & GALLWEY 


Catena eet sex, =—- Hydraulic Labour-Saving Machine Makers, 
cree “e CREMORNE WORKS, 


CHELSEA, LONDON, N, S.W. 





TTT TET SAti 
IPR ERFZAF PAAR: - 


Race a ne 





THE RUSSIAN NATURAL LUBRICATING OIL. Gold Medal, Paris, 1878. 
Body cxparior te oul Olive er Lard OL Never Recess or | hokens 
. RAGOSINE & CO.,, 


7, IDO?. LANE, LONDON, aO., 

And Love Lane, Quayside, Newcastle-on-Tyne, 
Worke—BALAOHNA and OONSTANTINOW, RUSSIA. 

Price Lists and full partioulare on application 











THE PERTH GAUGE GLABS, 

Warranted to stand upwards of 1500 Ibs. pressure to the square inch, (my. 
and bear great variation of temperature. 

These Medals have been awarded for for the above-mentioned qualities. 


PON Le eal then 


JOHN MONCRIEFF, ™“Q<-3 
North British Glass Works, PERTH. r 










cvene wana cowpay} «= THE “INFLUX” 
AV STANTANEOUS STARTING 














EMPIRE WORKS, 
GREAT BRIDGEWATER ST., 

















MANCHESTER. AUTOMATIC RESTARTING INJECTOR 
PATTERN A. seas aeaaciaeiia Broke, Holden, & White's Patent 


The only Lifting Injector devoid of 
Spindles, Levers, Adjustable Interns! 
Parts, or ed Nozzles which lifts with- 
et gra rer al restarts automatic 

action on Steain 

a Aone turned Ae aa a Works equally well 
lifting up to 12 ft, or a# a ‘‘non-lifter ” 
Tuvaluah e for Locomotives, Traction En- 

Marine, and other Boilers. Can Le 

geen working on application ; or reference 
will be given as to thelr partect reliability. 


For Prices, &c., apply to 


HOLDEN & BROOKE, 


8T. SIMON WORKS, 
SALEORD, 
SOLE MANUFACTURERS.—Also Sole Makors of 
BORLAND'S 5066 


Empire 
Lubricator!" 


Which shows saeh drop of ofl passing into 

the steam through the madium of a Glass 

_ Tube, and js the BEST APPARATUS now 
known for Lubrication of 


STEAM ENGINES, 


. LAND OR MARINE. 



















o is aa 
| DS cutie | lh Lubricators aent on approval to any part of m8 at il rhe Se 2 DRY 
. 4 UHGT Li Bia ! | ieee n the kingdom,fand references given to users ; vena 
: z 3 : : fie —in alt. parts of the inhabited world. “i ei LICENSEES FOR THE SOUTH: : 
| | | soe er i «LEWIS OLRICK & OQ, 





SHIZZON a Te 


ae 
cee : Ee 
eae i ing ‘4 ll LEADENHALY 8T., LONDON, 0°" 
imee he ria ¢ 
abet 


' FURTHER PARNOULARS ON APPLICATION. 
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TAYLOR & GHALLEN,/EDWARD HAYES, Engineer, STONY STRATFORD, 


































ENGINEERS, (LONDON OFFIOE : EAT 8T. HELENA, €.0. ) 
STEAM | aay 
_ " & 2 rs, - econ 
WITHINSHAW8 PATENT LAUNCHES <a be 
Feed Water aad cia 


BUILDER OF. STEA 











moe pewertt 
Per jaca a orien Bar 
Great Saving in Bollers, ? E ates towing ae and 

Coals, and Labour. | 
LARGE HEATING cURFACE i | (Cie & 00, 

cad Draws Bram Tubs C\cguttite | | Victoria & Bedford Ironworks, 
lias dete “Sa | BEDFORD. 

oo Tlustrated and Priced Catalogues Free, in 
or 


Gpanish, 
on application. — 





PAN | Por Bed 
Mit 





SPECIAL TOOL STEEL 













a 
ieneeg FOR ALI PURPOSES. 
a BESSEMER AND SIEMENS STEEL FORGINGS AND SHAFTING. ~... 
yrzce| SPECIAL TOUGH MINERS’ DRILL STEEL 

aan cama CRUCIBLE CAST STEEL TRAM CAR WHEELS AND AXLES. en 
it” Haywror ae & do, London. "It meres ice time Pee Re ee ee ee ee ee 
Boe ae E|ASKHAM BROS. & WILSON, Ltd, SHEFFIELD 
ok hice | § awame=> ours amore nunronn apeene 
Pat G Pao a te or “Evouio, = Gold & ailver Modal ‘Sonewme 


Two Ish Class Certificates at {i 


Calcutta Exhibition, 1884. : 


W. R. PALMER, |® 


LIME ED 
BACOT STREET FOUNDRY, 
BIRMI N G E28 AM. 
Paral MALLEASLE a asTIGs 


i 

a, 

: | ah 
it . 


ee == Fie es! eben © Boe. 





PA STOCKS AND DIES 


; ae GUIDE STOOKS AND DIES. 





GT. TINDAL STREET, BIRMINGHAM, 
MANUFACTURER OF 
Bro cKsSs, DrEs, AND TALIS, 
PATENT HAND-POWER SOREWING MAOHINES TWIST DRILL, 
STANDARD CYLINDEIOAL GAUGES, RIMERS, 
CLYBURN, BUDDING, AND OTHER SPANNERS, 
RATCHET BRACES, TUBE CUTTERS, TUBE WRENCHES, TUBE VICES, 
And General Toole for Engineers, Gas Fitters, &o, 













=e x 






GAUGE GLJ GLASSES 5 


PE WEES S 
For et Cast-iron, Copper, &c. | 








BUDDING SPANNER. 


‘a Waa 
STRAIGHT LIP TWisT ViST DRILL, wirn wirt INOREASE TWiST AND GRINDING LINE, 7 | . 








ae —All Glasses are of 
the finoatquality, and manw- 
> factured oxpeen to resist 
extreme preasure 





age RED REFLECTING 


1&2, FALCON STREET, 
»*. Aldersgate Street, 

LONDON, B.0O. 

The share Hae aheer 


BYRMARTED BY 
Re, 0c «OE. M. HAMBURGER. 





' 

























USOT AERO ER, | 4 
xe ieee ae iy? a #5 
fed po eT as ; 
» . Siter, 

_ReuTrTAanRs BROSB., Contractors’ Engineers, 
, Pervy Grane and Engine Works, Lambhill Street, Paisley Road, OFFIOES— 
#? Gates. \ 4 WAAR OY | 93, HOPE STREET, GLASGOW, 
ae maps sOons 4 
| A HW PATENT DERRICK CRANES, | 
; Z 1 From 15 Owt, to 80 Tons. 
* i 
_ uy Lsoapnems, | 
of 
Panga, aol all 
kinds of Oon- 
trctors’, &c., 
Be 
oe IMPReYED te an OG 7 “gl , 
STEAM HOISTING EMQINE, “OE : Steam. 
| FS A ica I APSE a oN RTD aga 
STOTHERT anp PI Lm TED, 
HNGIN HERS, BATE. 
SOLE MANUFACTURERS OF 
WILD’S PATENT 
Prices and full particulars on application. 
wa a iy 
ct Hl 
A sith 
(i ie 7 
vl i WG 


(WHERE A WORKING MODEL 
MAY BE SEEN.) «a 
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ENGINEERING, 






SEPT. 5, 1884, 


MARSHALL, SONS, & 0O., Limite, =". 


BRITANNIA IRONWORKS, GAINSBOROUGH, AND MARSHALLS? BUILDINGS, 79, FARRINGDON ROAD, LONDON, 
MANUFACTURERS OF PORTABLE, SEMI-PORTABLE, HORIZONTAL, FIXED, VERTICAL, 
AND TRACTION ENGINES, THRASHING, CORN GRINDING, SAWING AND 
TEA PREPARING MACHINERY. 


PORTABLE ENGINES, 131035 HORSE POWER, 


Adapted ed for all Countries, and constructed to aa Coal, Wood, Straw, Vegetable Matter and Refuse as Fuel. 

Alao fitted sith Patont AUTOMATIC BAPANSION VALVE SEAN tor onislirityy Great Eeonomy i in Fuel and Regularity of Spoed under varying loada when required 
aah pL EXHIBITION, 1884—FIVE GOLD AND THREE SILVER MEDALS. 
MSTERDAM EXHIBITION, 1883 -- THE DIPLOMA OF HONOUR 
ELECTIIOAL EXHIBITION, CRYSTAL PALACE, i882 — GOLD MEDAL. 
MELBOURNE, (88! — HIGHEST AWARD FOR ALL EXHIBITS : FIVE GOLD MEDALS. 
SYDNEY EXHIBITION, 1880 — TWO SPECIAL AND FOUR FIRST PRIZES. 

PARIS EXHIBITION, Ig878—TWO GOLD MEDALS AND OTHER PRIZES. 


een in English, French, German, Spanish or Russian Free on lini couiiedas 2520 
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THWALITES BROTHERS, 


VULCAN JRON WORKS, 
5,000 if CREAT ‘REDUCTION BRADFORD, YORKSHIRE, 
BLOWERS SUPPLIED, "te 
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IN PRICES ORIVINAL BOTK MAKFRA OF 
a 


ROOT'’S PATENT IMPROVED 


BLOWERS «¢ EXHAUSTERS 


New Ja84 Pattern, elther for Cold ar Tot Atr or Clas 





ADVANTAGES CLAIMED, 
Tho internal revolving parte arc in one ploee - The journal 
bushes enablo adjustment without skilled Isbour —Alb the 
working pa ts wre fitted to run As Cloke an possible without 
confact ioab thorefore alt Gurht, without internal {rietion ef 
parts — Having fewer porty, and those perfeetl) b danced, it 
runs with ou “atcrcdy mation ane wath tess power — Boin 
enrlrly of tivtal, It does not ehriask or swell, and can bu ipacel 
for hot ait or x wey —Ltcan be used for blow vig and evharstiig 
at the sanic tune, and the blaat can be reverad —Al parte 
interchangeable aod in duplicate 


CALCUTTA INTERNATIONAL EXHIBITION, 
BRITISH EXHIBITS—SECTION @. 


atin: * he st | 
mn 
THWAITES BROTHERS 
Oitained the Hirhest Awnrds, v7 
FOR BEAM TD AMMRR, 
ast FIRST CLASS CERTIGUATE AND SILVEI MEDAL , 
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sii OWER THAN ANY OTHER MAKER, ™ 


WESTERN & CO., 


(Formerly Powis, James, Western & Co., Lambeth ), 
| yy} CHADDESDEN WORKS, DERBY, 
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St Engineers and Makers of 
steed By Wie Wood Stone Working Machines 
is Be ore psee artes 
: 5 She Sy) LONDON OFFICK 4910 
0 or 


Broadway Chambers, Westminster. 


IMPORTANT TO USERS OF BELTING. 


GANDY v. REDDAWAY AND OTHERS. 


Advartisonicnte tive been issued and largely cieutated in this country and abroud by Me Maurice Gandy, m which he gives prominence Ke our name ene montiomng the whole 
of the farts in connection with the above action — It 1s therefore neccessary tor ua to form the Users of Belting that the Action o 


GANDY v. REDDAWAY & CO. and Others was dismissed as regards us, WITH COSTS TO BE PAID BY GANDY to 
F. REDDAWAY & CO., the Patentees and Sole Makers of REDDAWAY'S BELTING. 


We chum do manufacture the Best aud Srronarsr Cotton Belang m the Market, by Muachmery of special construction and of our own invention, 
Calcutta Exhibition, 1884—Awards for Cotton Machinery Belting in’ competition with other Manufacturers : 
“y ‘ > sain ot 
EF RIEDDAWAY & CoO. FIRST PR poe ; SILVER MEDAL. 
SO xt _ IME A. EEE) ER 
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REDDAWAY’S PATENT CAMEL HAIR BELTING. | REDDAWAY’ S PATENT MACIHNE-MADE CANVAS HOSE, 
—: F. REDDAWAY & CO., PENDLETON, MANCHESTER + 
“Frinved Se ha Be 30 11, Bodiordbury, In the Farah of &t Manin sto The Fiole anise Ouaent, 6 the Ofoes of ENGINEERING, & & W 


Hedford Bareet, th the Parish of st, Paul, Covent vent Garden, both in the Oounty of Middieses.—Priday, 8 eptember sor Oth, 1884. 184. 
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With a Two-pago Engraving of THE ANDLR- 
‘TOW LIFT 


Portland Cement, 





manufaotured by 


Francis and Co., 


4714 

The celebratod Nine Elms Brand, estabtishod 1810 
Medals * London, 1851, Philadelphia, 1876 , Paris, 1K78 
Officea: Vauxhall, London Worka, Cilffe, Rochester 


ortland Cement, 
enuine and of the best quality, is aupplied by 

the WOULDHAM CEMENT MPANY for homie 
consumption and export -~For prices, &c , address, 
89, | Lime Lime Street, London, EC 1730 





—_-—+ 


Resby Portland Cement 


COMPANY 
MANUFACTURERS OF 


Portland Cement 


Of the Groatewt Strongth and best Quality Reman 
and Lias Cemont, Bluo Lias Hydraulic Limo, Ground 
and Unyground 
RUGRY, WARWICKSHIRE. 
Works New Binton anp Newson 


ee a 


ocomotive Tank ~ Engines 
designed and constructed b 
MANNING, WARDLE, AND COMPANY, 
Boyne Engine Works, Lette 
Boe their Mlustrated Ads ortisoment, page 42 


4867 





9487 


—cioe —_——— 


ocomotive Tank Engines, 


TRAMWAY ENGINES AND CARS 
Bulls by THE FALOON ENGINE and CAR WORKA, 
Ulaited, Loughborough. 6206 
Boo {iluatrated Advortisemant last weok, page 11 


E. Crompton and Co., 
ELECTRIC LIGHT ENGINEERS, 
MANSION HOUSE BUILDINGS, EC. 4812 
___See Advertigemont Ausust 22, page we 12 


()ver 15,000 “(Cpjtto” "Pingines 


AT WORK, 


Uses 25 to Ee 5% less Gs 
Brake HP. ‘than 
A®y other Egize. 


(rossley’s Patent Self-Starter, 


Safest, Best, and Bunhles made, may aN 
be applied 


(‘rossley’ s Patent Twin-Engine 


impulse every Revolution. Very Steady it. Running 
Wigunar Awarp at Parw Evacreicay Exmisrrioy, 


Crossley Bros.,.Ld.. Manchester. 
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An 3liustrated Weekly Iournal. 
EDITED BY WILLIAM H. MAW AND JAMES DREDGE 


2. ae ete 


FOR ADVERTISEMENTS AND PUBLICATION, 35 


roam ow ee pe Seine 


von] Q team alCisan. Taieee: — Messrs. 


YARROW and COMPANY, Poplar, London, 

are prepared to contract for ~ 
Screw Stuamers having spevda up to twonty six 
miles an hour Paddle Stesmurs having draughta 
down to 6 inchea of water Machinery constructed 
for for boats bu built abroad 4778 


ee 


team Launches, fitted with 


really efficient and ‘icceiaibln tubular bollors 
For emall steamers, steam lihtors, salt flats, &o, 
these boilers will be found. unrtvalled — Ap ly, 
COCHRAN and CO, Birkenhead Hee payo4 #740 bas 


team Launches in Stock.— 
VYOSPER & CO, Rroad Stroet, Portsmouth, 
Build in Steel, tron, or Wood, Soa olny Launches, 
fitted elther with thaw Patent ile ni Bayes or 
ordinary oncs Sb51 
_Yv & co ’t "ss Bt Bteel Hoilers work woll in Balt watur 


orrestt & Son, London, 


SHIP AND LAUNOH BUILDERS 
ENGINEERS 








hie 4467 


FG. Des Vignes, Chertsey, 


G. Surrey, Builder of Piret class "igh speed Steal 
Yachts, Launches, & Torpedo Boats batub I8Hi) B74 


Miller & Tupy p, Steam Launch 


BUILDERS, ft AMMERSMITH, LONDON 
Ulustrated: Priow Lasts with Photos , ax Stampa 467 


iftsand Hoisting Machinery 


—~—H WAYQOOD & CO, Falmouth Koad, 8 F 


; uae for Illustrated Catalogues BLY 
~[pohn encer and Sons, 
NEWBURN STEEL WORhS, 


NEWOASTLE ON TYNE 
SPRINGS, BUFFERS, STEEL QOASTINOS, FOR 
GINGS TOOL BTEKL, FILES SPRING STEEL, &c 
SIEMENS STEEL DLOOMS AND BARS 3708 
_PARLIAMANT MANatONa, 8, Vicvar a Ar, LONvON, aw. WwW 


ohnson & Philbps, Tele graph 


ENGINEERS, ELEC LICTANS, and CON 
TRACTORS, 16, Umon Court, Old Broad Street, EC 
Works and Wharf at ‘Charlton, SE 
Makera of all Machinery, &qc , for the complete equip 
ment of Tolograph Cable Factoriea mer Steamera, 

____Elontric Ls (nade, Cables, , and (arbons, &o 47A2 


Gteain and Hand Cranes, 


OVBERUBAD TRAVELLING CRANES 
(land and Power for Driving hy totton Repo or Tumbler 
shaft), DIRECT ACTING STEAM HOISTS, AIK COM 
PRESSORS, HY PRAULIC PRESSES, HYDRAULIC 

ORKRANEKS AND LIFTS, DONKEY PUMPS 

HENRY J COLES, 

60, Sumxme STREAT, SOUTHUWARR, 

LONDON 4827 


tee] Hydraulic Cylinders — 
HENRY BESNEMER & CO, Linuted, 
SILEFFIELD 


Seo Advertinemunt, page 5] RALT 
si W ans’ Patent Compound 
ENGINES, for niirii and general prrpos s 


Stockh si4e4 From fo lod) EER Special patterna for 
Electric Taghting —WILLANS & ROBINSON, Thais 
intton, Surrey ia] 


ron Roofs, Sheds, Buildings, 


Hovasss Best work, reduced prten Inxon aspocial 
Curvap IRon Huorsure the moxt economical fors wup 
toabtt Catalogues, Designs, hatimates, on application 
ISAAU DIXON W indxor Ironworks, Live ERPOUL. 483" 


(George Russell & Ca, 


ENGINEERS and HOILERMAKERS, 
ALPHA STEAM CRANE and KNGINE WORKS, 
MOTHER WELEL, nar GLASGOW 

SILVER MEDAL, PARIS, 1847 4971 


“BIKMENS Srket Plates, Avaues, Riveta, BARS, 
Forainas, Casraas, & 


he Landore Siemens-Steel 





CO, LIMITED 
4901 
WIRE TRAMWAYS 
a. 

W T. H. Carrington, 

e 
Removed from 76, Cheanside, E © 5005 
__ Soo Mlustrated Advertisement last , Week »page 25 


LANDORE B'S 0, SOUTH WALES 
Dand 11, FENCHURCH AVENUE, EC 
A First-Class Lubricant. 








“neelbert’s Lubricator.’ 





SRE ADVERTISEMENT LAST WEEK, 


BPasingw and af tan baw Mattau énta 


LONDON: FRIDA y, SEPT MBER 1, 1s 





& 36 BEDFORD STREET, 








unter and eacicon 


ENGINEERS AND MILLWRIGHTS 
IKON AND BRASS FOUNDERS, BOW, LONDON, E 
DREDATING MACHINERY 
HA DRAULIC MACHINERY 
‘“ WILLIAMS’” PATENT (APSTANS 
LAND AND MARINE STKAM ENGINES 
DISTILLERY AND BREWERY PLANT 
FLOUR AND RICE MILLS 
WATER AND GAN VALVES, CRANES, LOCK 
GATES, &c PUMPING MACHINERY 
HUNTER'S PATENT FLOATING CHANE FOR 
DOCKS, de 
STEAM LAUNCH MACHINERY 4956 


ouler Tubes, Iron, Steel, and 





HOMOGE NOUS 
EDWIN LEWIS AND SONS, 
Wolverhampton __ 4s 
ron Boiler Tubes.— 


THY CALEDONIAN TURF COMPANY, 
COATBRIDGE, near GLASGOW, 
Havitiy Spex jul Stock, Shipmentea and Repairs avec uted 
very rapidly 411ke 





r ‘s./ Poseph Aird, 
MARINE, | 
Loco’, | TUNE WORKS, 
STEAM Great Bripar, STAFFORDSUIRF 
is LowpON Ob FICRA 
BORING, "46, QUEEN VICTORIA STREET 
COLLIERY | MANCHRATRR 
LARGE TURES | Qrees aCuannrny, 6 MARKET YT 
LAY WELDID 


Mr LW SUTCLIFFE, ME, 
6149 


Tv 12m DIAM Aden 


aj ames Russell — 


and Sons, 
LIMITED, 


CROWN TURE WORKS, WEDNESBURY 
London Warchouso 108, Southwark Strevt, 8 EB. 
Loodn Warehouse 6, Mark Lanc, Bricggate 


Price Lista on application 
ye n and Steel Tubes.— 
CLY 


JAMES EADIF AND SONS, 
DRESDPALE TUBF W ORS, 
RUTIIERGLEN, newe QLASGOW 5195 
Yteam Hammers (with or 
without grides) Tiand worked or Sclf actly 
TOOLS for SUIFBUILDFRS & BOILER MAREKS 
DAVIS & PRIMROSE, LEITH, NB 4576 


rpihe Patent Corliss Engine 


And PATENT CORLISS GEAR ENGINE, with 
special Juiprovementa by PUUCGLAS and GRANT, 
Dunnikicr Foundry, Kirkcaldy, NB Theao engines 
aro made Horizoutal or Boam, Condenalng, Non Con 
densing, and Compound = Alwo makers of Rice Milla, 
and Paper Milla, und Gcnoral Engineors Machinery 
ahippod or trucked direct from the praminos Sha 


M: J.H. Rimbault, Engraver 
to “Engineering,” ** Trott,’ 





“The Steam 
ship," &c , 80, Mardin Lane, Covent Garden, WC 
r ey orders pronypth Gvccnt do hos 


Ytcam Boiler 
Ready tor Deine 


& J GALIOWAY & SONS, Minchcater, 

: iu} ay kiop a larg stoch of Garpoway "and 

“Two euvep” berlers realy for digyntteh fac 
Stannah’s Pendulum Pumps 


For Prieca see alternate wooks desk 


rele 3 Patent Boilers and 


TUBES 
LEWIS OF RICK & CO, London ROLE 
_ Beo Muatrated Advertiaginent last wieh, pagu 27 | 


40, KING STREET, OOVENT GARDEN, WC 


homas Kell and Son, Litho- 


hora , execute every desc eIption of 

bike hthography, Bnyraving, and 
Printing, ncitigering, Architectural, and ph torin] 
Drawing in best manner Paper Draw lig, photo litho 
graphy, & ~40, King St, Covent Garden, WC S462 


Q) team Cranes | 


Thomas Snuth, 
Sraam Cran® Worse, OLv Fut xvas, 
RODLEY, sran LEEDS 


Sco Iluatrated Advertisement last work, page 25 


J" rnational 


Tithexeapby, 





4345 


j ] BALTH 
KR SHIBITION 


PAUL PFLEIDERER’S PATENT 
Broad-Makine Machinery 


In Bakery Bection 
4755 


ad Poeun Mant an Genewn GD oaseevotinoe Taman © 
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a et Le te 


Registered at the General Post Oflos 
[ aaa Newspaper. 


NGINEERING 


STRAND, LONDON, Woe 


— ew 
—— 


Priok 6a 
By Post nN 


¢lish,| J ondon Mutual Be Boles: In. 


BURANCEKE COMPANY, LIMITED = Katal- 
lished i 1874 for the INSURANCE ond PERIODICAL 
INSPECTION of all kinds of Land and Marine 
Bollera throughout the United Kingdom —For par- 
ticulara apply to the Secretary 17, Queen Victoria 
Street, London, BC 4769 

The Assured are socurecd agoinst loss from claima 
establiwhed under the kanplovers’ Liability Act, 1880 


[the ‘‘ Differential ” Pumping 
ENGINE --DAVEY’S PATENT for 


Dralning Mines, Water Supply of Towns, I 
Supplying Docks, T'uniping Sewage, ed Gonseal 
Pumping P on 
HATHORN, DAVEY, & OO , LEEDS 
H,D,&Co have Patterna of "Differential ” Engines 
of all sizes from 4 to 600 horse power, and have faal- 
Utloa for supplying sor, powerful Engines and Pum 
at a short ue 4750 


HIGHEST AWARD, PARIS, 1878 


(Joldsworthy's Emery, 
Emery Cloth, 
Glass Paper 


ab 


fist Ferry Road Engineering 


WORKS CO, Lisirap, Hydraulic raincen, 
Millwall, London, "EF Parker's Pate nt Portable 
Hy draulhe Cranes, Lifts, and Howts  Duckharna 
Patent Suspended Wanching Machines ae | 

dev Hlustrated Advertisemiont last weok pore 14 


[predgers and Excavators.— 


WIGUEST PRIZE AT TYNPMOUTH 
FOR 
HYDRAULIC DREDGRRS 


Breee and Batho, 


0, VICTORIA CHAMBEKS, 4745 
WESTMINSTER, 8B W 











MANCHPSTIR 


Bee Uiuatroted Advertisement Inst weck page 10 


Sterne & Co., Limited. 
ENGINELRS, 
Sulo Makers of 


Clerk's Patent 


GS! IG tarting 
(5° Hyesee: 


HIGHEST AWARD 


BRITISH SECTION ELECTRICAL EAHIBITION, 
PARIS, Issl 


GCLD MEDAL, 


CRYSTAL PALAGS ELFCTRICAL EXHIBITION, 
LONDON, 1882 





Gtrong’s Patent Feed-water 
] {eaters and Punters, 


WIT 


STERNE AND WAINWRIGHT'S PATENTED 
IMPROVEMENTS 


Fimery Wheels, 
Key Machines, 
Spiral Springs. 


The Crown Iron Works, GLASGOW, 


The Crown Lron Woks (Hollinwoed), MAN- 
CHESTER 


10, Victona Chambers, WESTMINSTER, 


City Office and Show Rooms, 40, CANNON 
STREET, EC, 


1M Runa Tafitta PANTS 





It 


anor — ~~ 


[ uternational Tnventions 


EXIMTMITION, London, 1885 
Dyvision FL, MOBIC 


a eee sees 


Divinton I, INVENTIONS 


Patron * 
HER MAJESTY THE QUEEN 
President 
HLftu TB PRINCE OF WALES, KG 


Apps ubionk to Bixtabit unatmt he made on Printed 
‘Forme which wall bo supphed on application to the 
SECRETARY  Cnternational Enventiong Iechibition, 
Bouth kensington, 8 Wo These must be filled up and 
returne Lolor bofor the Tht November, lad Gash 


b 

Qyycns College, Manchester 
(VICTORIA UNTVERSITY) FNGEINLEIING 
A detailed Syllabus of the COMPLETE 
in PNROPNKERING will be forwarded on 
The noxt Session COMMENOKS on the 
G 727 

J JIOLME NICHOLSON, Raeglstrar 





COURSE 
COUTHAE 
applic ation 


7th OCTOBER 
’ ‘ 
| "nes Oollege, London — 
DEPARTMENT of KNGINEERING = anil 
APPLIED) SCIRNCIBS — NEW ATUDBNTS will be md 
imttca on TURSDAY | wth Saptember 
The Caurseof Studs provides practical education for 
those who intend to engage fu engineering, sary cy Ing 
architw tor, tography, and the highor branches of 
chemlcal and mantfacturing art 
For the Prokpectim ap i personally or by poat 
Cart, to) Woe INNENGILAM, haq , Sucretary €2 704 


LJ mversity College, Bristol. 


ee 


EKNGINLERING DEPARTMENT 
it KILAW 


The SERSION kes 4h, BEGING on OCTOBER 7th 
The Department of Foglncoring includew ecparata 
Couraca for thoac anita nding to beoome Cis fl, Met banioul 
ot Pdactele Fuyineerx, or durseyors or Arcliltects 

Students in Mechanical fuapineceiog who study 
during: (he oily winter months at the Colloge, can npond 
the conto” the vour in the workshopa and offices of 
varioua firma in and noar Bristol 

Surveying and | jatdwork snouty npromimont place 
Inthe Cal fogineering Course during the Summer 
Toot, and arrangomeanta have heen made with ead 
tn, Oisitl aygingart and Architects for tho entry into 
thei offies of Studenta who have paaged through 
thie reaper (lec OuwOR 

Information with rogard to the lodging of Btuds nts 
Gan da obtudiod on appileafion 

(alte nedar, comftannny full information, price le, hy 
peat de ch bor Prospectud and further information 


apply to 
ALFRED? E sTOCK, (725 
Registrar and Secretary 


PuORKHROR NH THLE 





THNDERS 


INDIA OFFICE 
Lith Seplamnar, }KR4 


BY ORDFR OF THE SECIETARY OF HTATE FOR 
INDIA IN COUNCIL 


eel 


INDIAN STATE RAILWAYS 
The Director Genaral of Storva for Tndla ia prepared 
to reouso 


FPlenders from such Per- 


SONS og nay be willing to SUPPLY - 

27/0 Tons of STKKL ItAILS, b0tb 

200 Tons at STEEL FISMPLATE 

The Conditions of Contract may be obtained on 

el aah to tho Director General of Stores, India 

Onlico, Weatuinater, 8 W, ant Tendors are to bo left 

af hin Odloe at any time hefore Two o’olock pim on 

Tuomlay, the 23rd September, FHR4, after which no 
Tender will be received 

A ADRICROMBIX JOP, Q 837 

Direntor Ganeral of Stores 


BARODA, AND ObNTRAL INDIA 
RAILWAY COMPANY 


The Dirvctors ace prepared to rooelve, Up to Noon on 
Thorwlay, dhe isth inatant, 


Plenders tor the Supply of the 
following STORES, viz 


er yard, and 


DOMBAY, 


(rans A 
WAGON TRON WOK 
MINCE LLANIOUS PAINT STOLES 
Quasa 
RRACINGS GIS AND COTTFRH 
PLAIN STATIONERY 
Crasda (| 
CURLED HOMMEILTALR 
('LAnH DD 
TIREPAICKS, & 
WROCGIER TRON COUPLING CHEAINS  && 
SIPET TURRS 
WEIQUING MACHINES 
Tendtiatnuat be made on Forma, Copied of which, 
with Spoutlertions gar be obtained on apphecation at 
the VUorpany 4 Offices, 45, kinabury Circus, FC, on 
paytuont for Claw A, ?l4 each, Class B, 10w Od) cach, 
Clase (', fa ench, and (insa b, Ya Od each (which 
will] not be returned) 
The Lirectors do not bind thensch os to accept the 
low oat or any Tender 
Iiv order 
1 PITT KENNEDY, Ofc iuting Secretary 
OMees, 49 Lanshury Cireua, London, EC 
hth Beptomber, 1444 Gs KY 


MIDLAND RAILWAY = Nortiuris Diy ios 
TO CONTRACTORS AND BUILDENS 
The Directors of the Mulund iailway Company are 
Prepared to receive 


[lenders for the Supply and 


i 
DELIVERY of THLE WROUGHT TRON 
GIRDERS, FLOOR, &o. for Britge over tho rior 
Dore, at Beauchici 

Plane and Specifications may bo seen, and Form of 
Tender and parti ulars obtained on application to Mr 
\ A banxaury, Engineer, Midland Hailway, Derby, 
on and after Tuonday, 2nd September 

Sesled Tandert to bo sent in, addressed ta the 
Secretary of the Way and Works Committes, Midland 
Hatiwvay, Derby, not later than Ninea m on Thurata; ; 
sth September 

The Directors do net bind thenisely oa to accopt the 
lowust or any Tondeor, nor to pay any expenses attand 
lug the samo = —-—s By _ order, 

JAMES WILLIAMS, Secretary 
PDerhy, 2nd September, 1884 Qi 





ee ee, 


TO BUILDERS AND CONTRACTORS 


The Directora of tho Sheffield United! Gas Light Com- 
pany are prepared to receive 





ENGINEERING. 


ee 


ene ee 


BOROUGH OF WEST BROMWICH 


MAIN DRAINAGE WORKS SBaction No 2 
Contract Nu 2 


enders for the Erection at: | the corporation of Wert Bromwich are prepared to 


their Efinghan Stroat Station, of a RETORT 
HOUSE, about 200 ft by 76 ft The Tenders to in 
clude the shole of the Concrete, Brick, Stonework 
and Slating, but not the Jronwork, which will forma 
separate Contract 
Jang and Specifications may Ve keen on application 
toth: Company's Engineer, Mr do T hey 
The Directors do not bind thomaclyes to aceopt the 
lowort or any Tunder 
Teauh ramiarked “ Tonder for Retort House (Brick 
work), must be delivered to the underalyned, not 
later thou Themlay, the 23rd inat 
HANBUILY THOMAS, Manage r 
Gas Offices, Cominerc ial Streot, Sheteld, 
Sth Septeniber, 1884 


= a eee ee 


TO ENGINLERS AND JRONFOUNDERS 


Tho Tnrec tors of the Bhofticld United Gas Light Com- 
paxy are prepared to recoive 
. { 
Plenders for the Supply and 
FIXING COMPLETE of the CAST AND 

WROUGHT TRONWORK {in connection with a RE 
TORT HOUKE, 260 ft by 76 tt, about to ta erected 
at their /iingham Street Station 

The material required will include Cast Iran 
Columns, Ornamental Cast Trou Girdors, bogiiah rolled 
Wrought [ron Girdurg for Floor, Compoatte, Caxt, and 
Wrought Fron Roofing, & 

Plans and Apecifications« may be scen on application 
to the Conipuny « Kugincer, Mr J oP Kr 

The Directora do not bind thanaelyos to acce pt the 
lowest or any Tonder 

Tenders marked  Touder for tetort House (Jrou 
work)," miuat be delivered to the undermigned, not 
later than Tueaday, the 23rd inet 

HIANKE RY TIIOMAS, Manayer 


(ing Offtces, Comme rcial Atreet, Bhotficld, 
Kth Se pkemiber, IRS 


G &l4 
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PERTH GENERAL STATION 


es See 


CONTRACT FOR WORKS 





The Porth General Station Committe are preparid to 
rouolye 


[lenders for the Enlargement 


af the GENERAL STATION, PERTH 

The Drawlogs ond Specification may be acon at the 
Olli of Mewsre Hiven & Cunstsuuas, OE, 1235, 
(learge Street, Pdinburgh, from Monday, the 8th of 
September, (il Saturday, the 1th of we r, and 
from ‘Thursday the tkth of September, till Friday, the 
26th of Suptember, und at the Office of tho Se retary to 
the Perth General Station Cominlttee Purth, on Mon- 
day, Turaday and Wednesday, the ibth, 16th and 17th 
of September wharan Enmygincer will attend to point 
out the Rite of the Works to Contractors 

Forma of Tonder, with oo of the oe nen 
and duplicate copes of the Schedule may bo obtained > 
fram the Bnginer rk, on payroent of bour Guineas 

The auce paki) Contractor xhall pay the cost of the 
mnensuranionts 

Sealed Tenders, addresved to the undersigned, and 
marked (Tender for Warka” must be lodged with 
him on or before Friday, the 2th day of September 
nent 

The Conmitlec do not bind themiae!yoa to accept 
the lowset or any of the Tendera 

ROBERT MORRISON, 
Perth Gone ral Station, Socretary 
26th Aucquad, 1464 Qiall 


TO DOILER MANUPACTU ILE LS 
LOCAL BOARD 
mviba 


FPlenders for an ordinary Lan- 


VASHIRG DOUPRR for thor Waterworks 
Bpecifeatious can be had on application to Nit, 
MebDovaane Kaq , 67, Wing Street, Maucheetcr, or tha 
Clerk Scaled Tendors, cidorsed “' Tendor for Boller, ’ 
to he delivercd at the Officer of Messrs Stoawit a, 
Turek and Wounker, Solicitors, 66, EHyrh Stroct, 
Watford, on or before 18th Septembor sks Gt 807 

i TURNER, Clerk 


The WATHORD OF HWRALTIY 


HOROUGH OF GATESHEAD 


—v ios 


Tho Quay Camtnittoo invite 


fenders for the Supply and 


PRECTION of a (RANE on the CUateshead 
Quay capable of lifting 40 Tona, and also Tendora for 
one (if preferred by the Cammittes) capable of ltting 
410 Tons The work is to include the nucesaary founda 
tions In both cases 
A weation of the Quay Wall and other partlouars 
will be supplied on application ta the Maorough En 
ginecr, Town [tall 
Tends ca, addresiad to the Quay Commutter, should 
he went to the Town Clerk uet Inter thun the 2drd 
me ptember 
he Committers da not bind themselyoa to acoupt 
the lowcat or any Tender 
1 W SWINBURNE, 
Gateshead Town Hall Town Clerk 
Sth keptamber Tss84 G St2 


TO CONTRACTORS 


GRE) NOCK HARBOUL TRUST 
HYPRAULIC RAMS AND SLUICE PADDLES tor 
Entrance Works of the “James Watt ' Dock 








Tho Trustees are prepared to recone 


' . 
Mienders for the Supply of 
NINE SETS OF HRYDRAULIO KAMS AND 

SLUICK PADDLES tor above Kutrance Works 

Specifications and form of Tondcr, with Drawing 
attuched, may be ubtained at the Kngineer'a Office, an 
depomtof 41, which will he returned to all Contractors 
whoae Tenders are lodged and properly fled in 

Mealed Tondere, marked ‘' Tender for the Supply of 
Hy draulio Rams, &c ,” must be lodged with the under 
ayrned, On or before Saturday, tle 27th day of Sep- 
tember 

None other than the printed Form of Tender will 
be received by the Trustees Tha Trusteos do not 
bind thenmolves to accept the low vet or any Tender 

Any further Information mas be obtained from 
WaIteA Rongeur Kixippis, Engineer to the Trustees, 
17, Wout Ulatkhall Street, Greenock, and 2, Weat 
minster Chaunbers, London, 8 W 

Greenock, THO WILSON, Olork 

Bth Boptember, 1884 G 908 


receive 


T'enders for the Construction 


of about 033 yards of 3/8 , 761 yarda of 2fL Hn 

and 476 yards of2ftt Gin CIRCULAR HitOK SEWER , 
alio forthe Laying and Jointing of about 1105 yards of 
8Uin , 2y1 sof 83 in , 618 yardeof 30 In , 1b vardsof 
24in, and 20 yarda of 15in CAST IRON SOCKKT 
PIPES , and the Laying of 947 yards of 9 in 
KARTHENWARK, PIPE SEWER, togcther with al 
Manholes, Ventilators, and other works 

The Drawings may J. seen at my Office on and after 
the 12th Imat , and Copies of the Rd ecification, BU) of 
Quantities, and Form of Tendor obtained on payment 
of Two GQuincas, which will bo returned on receipt of 
a bona fide Tender 

Tenders to be acnt in on the proper form, together 
with the Bill of Quantitics and Schedules fully priced 
in, on or before Tuesday, the Ysrd Jnatant, endorasd 
“Pender fer Sewage Bertion No 2 Contract No ?” 

The Corporation do not bind themgelves to accept 
the loweat or any Tender 

JOHN KAYRS, Assoc M Inst CE, 
Town Hall, West Bromwich, Borough Engineer 
8rd September, 1884 G 790 


APPOINTMENTS OPEN. 








. s * “= a 3 
anted, ina Civi] Engineer’s 
Office, a good Mc chanical DRAUGHTBMAN, 
exporicneed in designing alulcc work and pumpin 
tauchinery — Apply by letter, atating age, salary, anid 
teforoncea, to Mr E FILLITER, 14, Bast Parade, 
Leeds G 827 


anted, a quick and accurate 


DRAUGHTSMAN, acenstomed to marine 
cng dytaila young iman preferred State salary, 
experience and referomces to W GRAY & OO , Central 
Marine Kngineerime Co, West Hartlepool Q 810 


anted Immediately, a Good 


DRAUGHTSMAN, accustomed fo largo 
hydraulu cotton presqea 9 Addrean, EYDRAULIC, 
care of WH Bmirn & Son, Advertimng Agente, 
Man: hester G 43€ 


Jfoundry Foreman Moulder 


WANTED, for Midland Counties (non society) 
thoroughly practioal, for yobbing foundry , must be 
well up dn piece work prices, and competent to take 
éntire charge State ave and pre lous Altuations held 
with enlary and full particulars Applications treater 
confidentl, ~ Address, G S05, Offs of ENGINKFRING, 
$sand 6, Bedford Street, Strand, London, WC G 806 


Foreman Moulder of large 


seperal experience, ia RFQUIRED for an 
Australian Foundry 4 hberal ongagoment will be 
made with athorourhl, suttable inan = Addrewa, with 
copies of toatimonulala only, in the fleet instance, to 
SYDNEY, 04, Ebury Street, 8 W 43 R09 


ists of Borths Vacant or 
WANTED Sio' ENGINEERING REFVIFW,” 


weakly ld —E & F N SPON, 16, Charing Cross, 
London , or of all Ne we Agente h262 





SITUATIONS WANTED 


M IC E. secks an Appomnt- 
MENT, any responsible position, 1% yenra’ 
practical experience, genoral enginecring, designing, 
quantitics, apeciAr ations, &e Specialities high apoed 
Cogtien, 800 revolutions per minute, centrifugal pumps 
and compound rotative ea engines for water 
Imation, and sewage workr Jduty of £6 1b coa 
Ind HE per hour restised by engines duaigned hy 
advertiser Highest refcranees -- Address, VELOX, 
Offices of Esaixtenina, %5 & 36, Bedford Street 
Strand, Landan, WC Gd 


] )raughtsman. accustomed to 


Loco and Marine Fiyines, SEFKS FMPI OS 
MENT (temporary or otherwise), London or vicinity pre 
ferred —Addreas, T F 8 , 2, Shady Villag, Erith (? 88) 





arine Engineer of good ex- 


pettence an scayoing enginecr, chief draughts 
man, and works manager, desires ENGAGEMENT ag 
Naps tints ndent of Rteam Ships or Manager of Worke 
First class reforcnoes —- Address CLYDE, Officea of 
BxGINFRAING, 84 & 4G Medford Street, Rtrand = G 829 


“Young Man, who has just 


completed apprenticaship SEEKS SITUATION 
In Pogineer'a Offiec , has somo Lnowledye of drawing, 
and 1a willing te ite services without salary for atime 
—Address, 8 P , Offices of Engin xrrine G 8tp 


Te Mechanical or Railway 


Engineers or others —The Guardians of a Youth 
who has a taate for drawing, and has obtalned a South 
Kenaington Cortificate, are dealrous that he should he 
ARTICLED to a Mechanical or other Engineer, whee 
there isa prospect of future omployment A moderate 
premium would be paid — Address, stating term and 
particulars, to O P, Guardian Offer, Nantwich, 
Choahire G B06 


PARTNERSHIPS. 








P| a ® 
A® Engineer, with a complete 
lant and good business, 1s desirous of taking 
& PARTNER with about £600 capital, cuyinecering 
knowledye not necessary, advertiser being practical — 
bor further particulars, apply to Mr BRADSHAW 
BROWN, Auctioneer, &c , OY, Fonchurch Street, KC 
and Millwall, F G asd 


nt pe eS i ee ee 


t . ™ a s . 
iT’ Civil Engineers in practice. 
—The undersigned INVITE QOONFIDENTIAL 
COMMUNICATIONS from Firms, or Gentlemon of 
standing and repute, who aro open to admit quallfied 
Partnors, or to sell outright. 
WHEATLEY KIRKE, PRICE and GOULTY, 62 
Quoon Victoria Street, London, B.C. stot 








(Sept. 12, 1884. 





Wanted, One or Two Sets of 


Second hund PORTABLE RIVETTING MA- 
CHINES, equal to now , elthor Arroll’s, Tweddell'a or 
New’saystew State price and particulars — Apply, 
Offces of Exuineerina, 85 and 80, Bedford Street, 
Strand, London, WC G 804 


(‘rane Wauted, New or Second- 
hand, capable of lifting from 80 to b0 tons, 


radius of not less than 26 fé , hand power —~FRED J 
ROWLED, Superintendent, Falmouth Docks —_@_ 826 


Q pecialty Wanted to Manu- 
b FACTURE, by Firm having oxtonslve Works 
and Foundry, near Loudon  Exoeptioual facilities 
offercd — Address Y J, atC Ho May & Co's Gonoral 
Advertising Offic. cs, 78, Gracec hurvh Street, mares 





oa ee ee 
“ Tingineering.”— Wanted, 

a Copy or Coplea of Jan 11th, 1884 Good 
price givon -- Address, BR L 8, Offices of Exunmun- 
wna, Hb & 36, Bedterd Street, Htrand, London G 78 


lees peleiadiodeataalia | = ca iS 

A gents Wanted, to push First- 
clasa MACLIINERY OILS cemmanding a large 
and succormstul sale = Liberal commisgion — Addross 
ROX 201, Post Ottlvc, Liverpool 6284 


Ler Machinery Wanted or 


on BALE See “ ENGINEERING REVIEW," 
woukly 1d ~E & F N SPON, 16, Charing Cross, 








London , or of all News Agents §242 
FOR SAL, 
i or Sale, One Pair of 


Compound Burface Condensing 
ENGINES AND BOILER, 

130 TTF Nomina} 200 
F GILMOUR & CO, Engineers, Glasrow 


oj | PM eee 
‘or Sale, a Great Bargain, 
a Relf contained TUBULAR BOILER, quite 
now, capabk of yenorating 40 Indloated hoarse power 


- Apply to J BOURNE, Oolkge of Practical En 
gincering, Muawell HM G 318 


[ior Sale, 9 in. Double Cylin- 


dks PORTADLE ENGINE, by Clayton and 


MATIN FE 





Bhullleworth, In wood condstion, heing replaced hy 
larger Gniine ANY to STRAOHAN & CO, Frome 
Hal) Mills, Stroud, Qloucoatershire bYeL 


. ; : 
Nor Sale, on account of Closing 

& Branch) Shop, Lathes, Drilling Shaping, 
Blotting, Punching and Shearing, Planing and Sorew 
ing Machina, and all the usual loose Tools, at very low 
ric as —bor particulara apply to GOOD & MENZIES, 
reen Lane Foundry, ttul GQ 78 


peor Sale, being superseded by 

engines of higher power, a par of igh Preagure 
Condcnaing STEAM ENGIN Cylinders, 2 in 
diam, 3ft Gin uwtroke, with cold water pump for 
sume —-Can be seen at work at tho Manufactory of the 


LONDON PORTLAND CEMENT CO , Ltd , Northflest, 
ont, to whom enquirios may be adiiromed G 634 


| 
rer Sale, by the Mortgagees, 
: the NORTHFIELD IRON WORKS, Rotherham, 
\orkshire (Freehold) 22 puddling furnaces, 18 in 
forge train, 14in bar mill, guide and hoop mills, 
“Colliers” tyre mill Railway and canal to works — 
Apply to Mcasra MACRKEDIE @& EVANS, Chartered 
Accountants, Shotfield we Gi 828 


fer Sale, Steel Launch, Twin 


SCREW (un progress and nearly flniahed), 65 ft 
long by 18 ft beam, 6 tt Gin deep, draught 4 fh Oia 
engines 10 iy and bin by 14 1m strokee No wood 
work fitted , can be shipped in threo sections, de- 
aigned for high speed and Hyht draught -- lor Speci 
fioation and prec v3 ly to LOUDON BROTHERS, 
111, Bothwell Street, Glaayow, and 166, Upper Thames 


Beret, London G8 


pe Immediate Sale, at low 
prices fer cash 
Smoony Harp 
LANQGASIIIRE BOLLER, 18 ft 34 by 7t diameter 
VERTICAL CROSS TUBE BOILER, 7 ft 61m by 
Sft Bin djameter 
TANK LOCOMOTIVE, 4 wheols coupled, oylindera 
tofin by 2Oin 
ANwwONP OUAPLIN'S LOCOMOTIVE 
A Dozen IORIZUNTAL ENGINES, with cylinders 
from 3in to i0in diameter (New 
oft, Gin FACE PLATE LATHE, by Whitworth 
RAIL STRAIGHTENING MACHINE, with engine 
attached, by Collier 
No 8 ROOTS BLOWERS, by Thwattea 
Two No 4} PATENT BLOWERS, by Ells. 
Two BOO WHEEL MOULDING MACHINES 
10-ton RAILWAY WEIGHING MACHINE 
STEAM WINCHES, from 6in to 7in cylinders 








For prices and full loulars of any of above 
apply ‘PHILLIPS’ MONTHLY MACHINERY 
REGISTER," Nowport, Mon do 


x a 4 
“THngineering.”—For Sale, 
VOIS \VIE, AVI, and \AT, in eloth 


wit cloan —Addrows, D J BRLAIK LEY, 104, 


Covers , 
Q $02 


herson Road, NW — to 


Yas Engines for Sale, in 
capital working order Ono 1 WP, Franch 

make, Lenoir’ patent, tne SHP, English make -—~ 
Apply at 128, Minories, F ul 432 


ne First-class Boiler, 30 ft. 
long, 7 ft dian, two flues, excellent fittings 

Made by Pollett QGuaran for 60 Iba presgure 
2110 —ApplytoC H DERRISFORD, 12, Bonk Street, 
Cros Strect, Manchester = GBI 
T° Shipbuilders, &.—To be 
SOLD, a great bargaln, now } oe in Hull 

must be ceed at ones) NEW PLATE BENDING 
ACHINE, to bend plates 15 tt. wide, driven by 10HP 
Horizontal Knyine, with reversing motion, top rollor 
24 in, diam, bottom rollers 18 in , top roller to raise 
or lower by self-acting power motion , woight about 


Bh tone. A low idee of an immediate pur- 
chaser ~A W TH, Tool Manufactarer. 
Highroad Pay works Balitas, Gast 


Serr. 12, 1884. 





TO BONE AND SEED CRUSHERS AND MANURE 
MANUFAQCTUBERS 


YALUALBLE LEASEHOLD MILLS 


be Sold, the Largs Bone 


Q 
a AND SEED ORUAIING MILLS, three mites 
trom the Port of Kirkoudbright, and ene mile from 
Tarft Hailway Btation, cccupying four and a half acres 
of Jand adjoining mal: r Workud by steam and 
wator, the Iattur a 10 horas power turbine wheel 
supplied by # stream running through the land, and 
wiving av almost constant water upey Tho bone 
will haa boon erected five years and the seed milLtwo 
yoars The machinery is nearly new, andin finst rate 
tandition Tho premises, which are hold on about 
nine years’ lease, oOmprise all necessary apparatus 
ind utonnl for carrying on o large manure and sec 
crushing trade There Is a yood trade attached, the 
mie being #ituated in an important agricultural 
district Immediate porsesalon —For full particulars 
and cards to view apply to Mesars Roose, Prick and 
Co, Ohartered Accountants, 26, North,John Street, 
Savorpool, or to Menara Fin.n and WHIGUTMAN, 
Solicitors, Fenwick Strect, Liverpool (i 801 
* . | C7 eet 
A MiningandSmelting Works, 
of antimony ore and metal (Regulus), at full 
work, producing 4 motal that la In great domand, and 
capable of being largely extended, IS FOR BALF 
‘Yo capitalists or young gentlcmen intending to 
cxtablish thomgelyed tn husincks, thos is a good oppor 
tunity (a moderate capital only being required to curry 
an the concern) to make oa well paying acquisition — 
jor particulars, apply to 7 700", care of Merara 
HIATKRASTRIN & Voulku, Advertising Agent, aes 
S408 


[[orabeam Plank, all thick- 


neages, dry , warranted English growth , very 

largo stock, cogs cut to any pattorn at moderate 
lees =f KEEN, 264, Waterloo Bilge Road, 
jendon: SE Sut 
wee at ecg ee 
){)-ton Overhead Traveller for 
nd SALE, or in Fachange for Machine Tools 


Tet apan, wrought tron girde ra and doubh por hast 
orb, rope driven - NEWALGL & CO, Bristol Gets 


[yrewe Machines and Are 


LAMPS (Siemons, Purgin and Giamime) FOR 

SALE Stock of Coimpany in Pigquidation — Dittle 
used, and olfeced at half price —~MACKEY & MIS, 
(3A, Dundee Ze - se! Q bit 

, n 
Yeady for Early Delivery, at 
a a 3 

ay Low Pueces for Cash, 20 ind 25 HP Morveontal 
Kugines, Improved Five Cutter Moultdiiyg Machine, 


Ineyilur Moulding Machine - Apply, Ho SANDS, 
Vagh Works, Pophant Sticct, Nottingham Q 705 


Barcee NORMED Ag | M0 
( Yas Knome Patents, — For 

WK BALE or LICENCE, tho French and Belt 
Patonta, olready secured for a valuable Gas Motor 


nyine oF 12 T UP, can be seen working Address, 
WAS ENGINE, care of Lun & Niantinaank, Advertising 


\genta, Liverpool (2 @NT 
Portable 


4 
yr HP. Steam 
ih~@F ENGINE, high class, now, FOR BALK on 
nidvantageous toms A l4 HP PORTARLE STKAM 
ENGINE, excellent, second hand, with two 6 ft pan 
Mortar Mills and a 6 ft by 2ft Gin Saw Table 
complate —For price, or to view, apply to BARROWS 
ind BTEWAKT, Engineers, Hanbury, Oxon 60K 


(jompound Surface Conden- 


sing MARINE ENGINES FOR SALE, cylinders 
10in and 2in dlameter by 12in stroke, fitted with 
Payton and Wilson's patent circular balanced and 
double ported slide valves, and link motion ros ersing 
onr —Addresa ALEX WILSON & CO , Vauxhall Iron 
Worka, Wandaworth Road, London, 8 W 4968 


ank Locomotives, 4 or 6 


wheils coupled Specification and workman 





whip equal to Main Line Mnginos -— Apply to R & W 

HAWTHORN Engineers, Newoastlc-on Tyne 
Soo Advertisement, page 42. _ __ 4954 
Engines 


Lpcomotive Tank 


always in atook or Ld er —H WELL, 
CLARKE and O©O0, Railway Foundry, Leeds, Solo 
Makera of RODGHRS! PATENT WROUGHT IRON 
PULLEYS Sve Illustrated Advertisement, page 36 


Locomotive Tank Engines for 
i 


Main line Trafic, Short Lime, Heries, Con 
tractors, lron Works, Manufactories, &:, from a 
suporior spocification, equal to their first class Railway 
Engines, and specially adaptod to sharp curves and 
heavy gradionts, may always be had at short notice 
from Messrs BLACK, HAWTHORN, and Oo, Loco 
motive, Marine, aud Stationary Engine Works, Gates 
homl-on-Tyne 1524 


Kgs and Boilers for Sale. 
4 OP Boam Condensing, new, cylinder 24 by 48 in 

2hHY ditt. oylinder [84 by 80, with 
Lanoashirc Boiler Atted complete, ma, be seen working 
‘s HE Inverted Condenalny, cy finder iH by 80, nearly 
new BO HE Horivorntal, jacketted, evlinderlé by 36 
10 HP Table, non condensing, cylinder 10 by 18 in 
> YIP Vertical Engine and Roller combined, good 
condition Coruish Boiler, 18$ ft by 44 ft, with 
ttinga, tested to M0 Ib Cornish Boiler, 12 ft by aft, 
with fittinyrs, tusted to 100 Th 51G7 

The above offered sory cheap, toclar out steck 

SPENCER & Oo , Mellaham Foundry, Melksham, Wilts 


achine Jools on Sale — 








Jin Single Ended Punch and Shear 
in da, ado do 
in do le do 
jn Doutta Ended Punch and Shear, 
{n do with Angle Iron Shear 
Lin do with Anglo tron Shoar 


Bar nig Bhear tocut2in aquare or $in by lin 
th 
= Bending Machine 4 fl wide with swing frame 


do A ft do do. 
Do do 6 ft do da 
Do do T ft do do 
Donble Geared Pillar Drill, 2} in Spindle for $0 in 
diameter 


Double Geared Pillae Drill, 2 in Spindle for 80 in 
diamoter 
Wheel Outting Machine, to cut wheels up to7 ft 
diamotor, 10 in hroad, 
1j in Borewing Machine, to screw at once up 
gin. do do d 
G 621 


oO. 0 
Fhotogrs ha and Priges on application. 
PRANC BERRY & SONG, Sonerty Bridge, England 


He Inecring Business to be 
ISPOSED OF, by Private Treaty, aaa going 
concern, in ono of the lirgest seaports on the N 
Coast, 6 works a cupy avory wlvantageous posi 
tion, are in clogs proximity to two largest graving 
docks in the port, have quay frontage, raliway aiding, 
atable, cottage, &c  Veawela of the largest class can 
las clowe to Worka = Flitherto a moat successful repair 
ing business, and the manufacture of marine and othor 
engines, & ,haabeon carriedou Tho fitting machine, 
erecting, pattern, and smiths’ shops contain machine 
tools of modern and recent inaki, with esery requisite 
A fair amount of Work iain hand = Price £2,600, part 
of which can remain on mortgage Ala sopnrately 
or together, a very convenient DWELLING HOUSE 
Fullest inquiries Invitud —Addren, in flest inatance, 
to Y H, at © H May & Co's Gonoral Advertiaing 
Offices, 78, Gracechurch Btreet C1 KSK 


Pradiord’s Machinery Oils — 


The best and cheapest in the market , success- 
fully used and moat high)y spoken of hy thousands of 
leading firms Usors of ateam pows r, betore purchasing 
clsowhare, are invited to apply for post free suinples, 
clreulara, and hundreds of fond fide testimonials, to 
JONUN BRADFORD & SUNS, Lis orpool Bild 


B= & Copper Boiler ‘Lubes, 
—MUNTZB AL OOMPANY, LIMITED 
Fronch Walla, near Birminghan) ~—Manufacturers of 
Solid Drawn Brass and Copper Boiler Tubes, Con 
denser Plate and Tubea, Puinp Rods, Screw Bolta, &c 
London Ayenta, OHARLES MOSS & CO, 28, Rood 
Lane, Loudon, E 0 ran _ _ 638 
Bouers! Hoilers !! Boilers 11! 
The Largest Stock In London of Qornth 

or Vortion) Boiltrms for Sale or Hiroe trom 2 to 30 bore 
ower --F BONE, South London Boller Works, Long 
ne, Borough Boilers repaired by practical men 
only bid4l 


Yontractor’s Plant for Sale or 


{RE — 
4,3,%,73,7 Ton and 1b 0nt Hand Durrich Cranea 
SHIP Double Cylinder Portable Engine by Ituston, 
Pioctor& Co nearly new 
$Oin,7in and bin Coutmfayal Pomips, with Foot 
Yalvos aud Pipex 
2 Ton Steam Derrek Cram by Cameron & Co, with 
HOF fio ier flest «huss order Gala 
ROBEUT A KING 140, Waterloo Strovt) GIinsvow 


ails ! 
50 wn AO ft 








(Jranes $ = Wavons | 
J Your 5 ton Steam Derrick Cranes 
double jiba 
Nee i to 4 tun Wand Derrick Cranes 
Hi and } ton Portable Steam (rancs 
Thres 6{¢ Gin pan, lf discharging Mortar Milla 
luphtiv flve 4 yard End Tip Wayrons 
Malleable Whocla, Stecl and lron Ty rea 
Hifty tone 40 lbw Haile Cheap 
—-BUTTERS RROTHERS, Perey Crane and Enpine 
Worka, or Offices, 93, Hope Street, Glasgow G 70 
R eady for Delivery — 
Y One Radial Mrilllng Machine, 6 ft arm 
Onc i4in strok: Shaping Machine, 6 ff bed 
One £2 in ditto ditto ditto 
One 14 in centre Sliding, Surfacing, and Screw 
cutting Latha, 14 ft gap het 
One 10 in ditto ditto —s ditto, 16 ft gap bed 
Ono 8 in centre, riscn to 10 [n oentre, SHdiny, Sur 
facing, and Screw cutting Lathe, 12 tt gup bed 
One 10 tn stroke Slotting Machine 
One gin by gin Punghjog, Shearing, and Angle 
Tron Cutting Machine, 19 in gaps, to cut 4in by din 
by gin anglos 
Onc Win Pillar Drilling Machine 
QEORGE BOOTH & CO, Kaygincors’ Tool Malers, 
Haltfur B225 
- nN 
\ccond-hand Boilers. — For 
». SALE, Tuo nearly new 8Oft by 7ft donhle 
rivetcd Lantushire BOILERS, two flues 2 ft Qin 
diameter, 106 Galloway tulbeain each boiler, all fittings 
complote , for 75 lbs working pressure 
FUR SALE, Ono supertur Lancashire BOLLEN, 
e4ft din fone, Tit dimmoter, two flues 2ft Tq in 
iamctor, abel, 7106, ends,68, 10 Galloway water 
tubes, all fittings complete , made of all Low Moor 
fron, for high pressure 
FOR SALE, One firat class Cornish Bowler, 28ft by 
Oft 6in diameter, one flue, 2ft 10in diamotor shell, 
716, ands, 916, all fittings complote One suporior 
Lancashire BOILER, 2tt by 7tt , two flues, tft Din 
diqiuicter , 12 Galloway tubea, ahall,7 16, ends, 916, 
all fittings and mountings complet 
FOR SALE, One nearly now PUNCHING and 
BIIFARING MACTIINE, double ended, to punch 1 in 
181in from cde, and shear Lin 19 in fromedy« two 
stopinotions, Complete, with wrought crane attached, 
Price LSO, weight about 5 tons 10 cwta 
FOK SALE, Une No £ nearly new ROOTS BLOWER 
(Thwaites’ make), £28 One No ditto ditto ditto 
ditto, £45 — For prico and particulara of Boilera 
addroae, 701, Otheny of ENGINFRIUNG Q 761 & 772 


Qhipbuilding, Engineering, 


and BOILER PLANT for IMMEDIATE DE. 
LIVERY, including Cameron's t] Punching wad Shear. 
ing Machine, $0 tn gaps, fitted with engine and cranes 
by John Cameron, nchester, 1} Double - end 
Vunching Machine, 24 in gape, fitted with angle iron 
mtter, engine, ond cranes, by Davia ond Primrose, 
Anyle and Beam Bending Machine, 40 Metal Angle 
Bending Blocks, square Roles Rellor's $ tn Patent 
Bore wing Machine, by Sharp, Stewart, & Co , l}in 
ditto, ditte, Whoel Lathe, 20 11 centres, with borin 
heads, by erry Broa , Double headed Horizonta 
Ko) way Cutting and Grooving Machine, by Butterticld 
Broa , Double ended Wheol and Thre Tapping and 
Drilling Machine, by Fairbairn & Co , mx Screw 
cutting and Surtacing Lathes, from 6 in to 12 in cen 
trea, with # ft to 30 ft gap beds, 6, 6, Ww. d ib owt 
Steam Hummors, 6in improved Tenoning Machine, 
h ton Stoam Loco Bayle Crano, 43. wl jib, by’Dualep, 
Hislop, & Uo , & tou ditto, Chaplina’ patont, by Wim 
hurat & Co , two lin eylinder Hortzontal Engines, 
1Oin cylinder Vortable Engine, 38 Hi’ Traction Engine 
by Fowler & Co Vertical and Llorizontal and Speoual 
Pumps, 4 in tot2 du cylinders, two new double 6 in 
cylinder Heornzontal Steam Winches, 27 by 7 double 
fired Lancashire Boflor, Vortical Builer, 22 {thigh by 
8 ft Din dis. , six Galloway Tuber, several Cylindrical 
and Vertleal Roilers, f and @ ton Foundry Ladlea, 
Paint Mi, by Pricatman & Co, Hull, with two a 


Cheap 





of stones and one inixer, Hydraulic Jacks, Punchin 
Wears, Anvila, Vices, Portable Forges, Bellows, Stocka, 


Taps, and Dice, and every variety of Borewing Tackle , 
Patent Differential and Inary Iron Blocka, Ratchet 
Braces, Tube Expandere, Hteam G and Steam 
Peres or avery variety ; ndla-rufe br Leather 
ooda, and every ‘or tad power — 
E. BECKWITH x OD. Mechsn Jelnere Sund 
land Machinery Stores, Sunderland 6326 





ENGINEERING. 


AUCTION SALES _ 


LEATHER AND KCANPINAVIAN COTTON 
NELTING 


— 





M essrs Ventom, Ball, and | spice, st it cr 


COOPBRH, be, to draw atfantion ta thi tallow 
ing LEATHER and COTION BELTING, of the best 
quality, manufactured by Messra Hepburo & Gale, 
and W WCobbett, which will be onetuded in tha 
SALE at $1, 43 and 43, Granyo Walk Bormondyoy, on 
[sth Serrassra, vie, 16 ondlogn leather belts, oach 
65 ft long and 1Zin Droad, and 26 Scundinnayian cot 
ton mee LZ do wide, and of the agercpato lungth of 
2,142 ft 

Catalogues may bo had of thr AUCTIONEETE, 
35, Old Jewry, EC (i S24 
Ih LIQtivation 
lk A Whichelow —ermonds ) —Flantand Machinery 
of a Skin and Fur Dresgor and Dyer 


Messrs. Ventom, Bull, and 


COOPER will SELL BY AUCTION, on the 
Uremises, Now 41, 42 and 41, ditango Walk, Ber 
mands: y, On Tuturspat, UWth SFiTRMHER, wl Twelve 
for Ono preovisely, the PLANT and MACHINERY, in 
cluding a 36 HIP horizontal steam engine, wrousht 
jron vertical boller, Wl Goin hy 5 ft diameter, con 
trifugal drylug machine, Gin iron flange piping, two 
wrouphtrron softening drums, thre. drying cages, 
Ysdve tanks, shalting puggers,stcam and other piping, 
wrourht wid cast mon, Ac 

Partinlars asl Catalosues many be had of Miusxsrs 
A C Parmer & €0, Chartered Accountants, « & 5, 
Kaiway Approach, London Bridge , of To Mostadi, 
kay, Selmtor oa Bucklernbury, CW ob Spokes, 
Fay , Sohelter, 20 Bedford Row WoC af the Marz, 
and of the AUCTIONELE RS, 9, Old Jewry, FO G82 


In Basins 
Re Jains | Walsh —loupertant to Buodedera, Con 
tractors, Timber Merchants, Clanibers, and others 


{ . 
MI r A ( Betts bees to 
announce that be has been appomtad by Mr 


Robert Tones, the fruytic, to SIPL BY AL CTION, 
on TURADAS andl WrRoNhed 4) Skerraiek 16th and (7th, 
at Twelve oclock, wt North Mersey Goodw Station, 
Lancashire and Yorkshire Katlway, Booth), Liverpool, 
the WHOS of the Patcuay: Contrictory’, Pluinhers, 
and Builders PRANY and STOUR compris two 
pertable cnemoa, LOUMP and fs HP quite new by 
Ruston and Pioctor, binvein three ten tev Vin 
shcain crane, quite dew thiee ton atom derrick 
Cram, two ton Bootch bnod crane, ome mortar mn, 
complete, two circular banches, complote , pows rfnt 
stone breaker, nearly new, sevcral hianidred lov of 
Ob, clin, patch pam, yellow pine, spree) Ae a large 
qgnntity of Moors, bowrds, deals prteby pose, plaghr, 
and boards tap Wagons, BECAME pUtiape, a affodd pales, 
fb raia, &c , boyether with the toola and contents of 
the bdachututhe’, pliutiuberk, wheelwermhta’ and 
eater shops -kor Catalogues und further pur 
kulurs apply to Mr AoC BLTTS, Auctioneer, 14, 
Grove Stroct, Booth , orto Mr KOVEKT JONES Cote 
Truster), Accountant to the Incorporated Trade Pro 
tretion Nocwty of Liverpool, Cb and F, Connnerc: 
Court, 11, Lord strect Liverpool (idle 





finportant Sule of Valuable Fayimecring and Ship 
budding Plant, at Grove Engine Works, Tall 


The followine Tools and Ma- 


CHINERY will te SOLD BY AUCTION early 
m October, of whieh duc notice willbe given — 

Che 2tin stroke SLOLTING MACHINE, with quick 
roti inoftion, ellipte .eacuig, ae lf acting eirc ular 
fable and glides 

(me Hlt treoblo yroar PACE LATER, with double rest 

One Horzontatand Vertioul PLANING MACUIINE, 
to pee life by 14 fl 

One SOft span TRAV FLLING CRANT., on beans, 
fitted with tailing travcraiug, and lifting veareontplete 

Onc patantived WA DRAULIC RIVE CTERR, with batt 
gap, wroughtiren hob one set ttin to dain hydrauhie 
plupps,onel0in differenti cuawator with weiehts 

(ine set Verticat VUATF RENDING ROLLS, to bond 
Plates TIL wade, fitted with engine 
One Horizontal and Vortien) PLANING MACILINE, 

Jane 14 0b vertically, and tre horizontally 
One Tlorizontal PLANING MACLUNE, with table 
Tit by (hit, buving two top and one sit tool boxes 

OneCY LINDER BORING MACHINE, i1ft Vin wide 
with 11 ft Olin trasclof head engine driven 

On farve Radial DRILLING MACIIINEF, 24 1 
tohimn, height of ditt Wit tin, with unm taprble 
of drilling a radbus of bff colunm 

Also about 20 Slide and Screw cutting Lathes, s arions 
dintnaters, by firat class mekers 2 Berew cutting Ma 
chines, to xcrew up toabout iin, fh Shaping Machines 
with double tiblea, 6 vertices! Driling Machines, 9 
Radial Prilllug Machines { Slotting Machine, 4 Plan 
ing Machines, | Plate Planing Machine, ! Pune hing 
and Shearitme Wriws, 2 Horizontal Koring Machines, | 
Tube Pinte Perilling Machine for six drilla, to drill ais 
holes at one thine, 1 Steam Hanimer, 2 Reot’y Blow cra 
1 palr of pete Wheels 1 Circular Saw Boneh, 1 Banc 
Saw, 1 Wood Turnlug loathe, © Travelling Crane: 

The whole of these Toola ars nearly new, soni 
wearcely having worked at all, and thes are all by first 
ideas makerr, #0 that they cannot fall to give entire 
aativfaction to the purchasers Rt) 


PUBLICATIONS. 


to 








Just pubhshed, price 64 , ne post, Bid 
Fourth Edition, adapted to the New Law 


Q pecifications as Bases of 
b PATENTS 
By WILLIAM SPENCE, Assoo Inst CE 
Hold by GEORGE DOWNING, 8, Quality Court 
Chancery Lane 404 








wwe on ww 


Just' published, linperial 4to, prico 68 in paper covers, 


cloth 7 
he Petroleum Industry of 


SOUTIKKN RUASTIA By CA MARVIN, 
Author of “The Roavians at Mery and Elcrat,” “ Re 
connoitting Central Asia,” “The Rugalan Campayn 
against the Turcomans, &c (Reprinted from ‘ bn 
gineerng ”) 

Officcs of ENGinkRring, 36 & 36, Redford Street, Strand 


— a 





Post Free 7d 


Summary of the New 


PATENT ACT, 1883 By W LLOYD WISE 
of Lincoln's Inn Fields, London) Membor of Gounc it of 
Anstitute of Patent Agcnty, M Inst ME ,M Iron 
tnd Stecl Inst., Assoo Inat (bk , Astoo Inst NA 
Reprinted from LNuINSBRING 
London @fficos of Exainuxaine, 36 & 36, Bedford 
Strect, Strand, W © 4761 








_ re re ee ee 


Just Publisbed, 8:0 , cloth, 75 6d 


Treatise on the Purification 


OF OOAL GAS and the ATWANTAGES of 
GQOQOPEHS COAL LEMENG PROCESS iy RK FP 
With PHiusyteations  Pedicated 
to the Lonpos Qan Rereke‘s 
Modi ro Uistory, 
Woopers Coal Mining 

Lroccss 
London Gas 
Pallacios Fxaposed 
( oneliding Remarha 


Contaxta —Chapter 1 
Chapter Tl 


Chaptur 1 
Chapter TY 
Chaptar ¥ 
Appondos 
SPON, 16, Charing Crosn 
$5, Murray Street 


EB & | 


York 
ant ae ® price Ja ta 


London 
Stability of Ships, hy 


pihe 

1 RPENCD, Momwh inst Navat Architects, 
Consulting kKnglneer, Newenstle on Tyne Part by for 
the use of Managcrs and Ofhecrd of Ships, ¢aplaina« tn 
a kuinple way Che proney wes of absbilits Part di, for 
the usc of Nasal Architects and Droaubtapiain, gives 
new wind casy graphic method of duterminin, the 
nhulnlity of abil at all diauchis of water aul af all 


New 
a 788 


angdesn of heel "id 
bh. & KOM SPON, 16, Charny Crow, London 
Demy so) Price 18, per post, la 1yQ 0 Mushrated 


he Story of the Battle of 


PORT SATD A Chapterin tho History of the 
Future  Keprinted from ‘S Engincertng "Published 
al Shand 46, Redford Street, Strand, WC, and to ts 
had at all Bookstatls and Nuwe Awe nts 


Review 


(Mian- 


Jneinec4r 
neinecriny 


4 CUPSTEH)  publied weokly . price One 
Peany —) & & N SPON, 16, ¢ harley Croga, Lond on 
or of all Niws Apcnty Tous 





MISCELLANEOUS 


p= tridee and Cooper, 192, 

FLAET STREET, LONDON, Wholcsale and 
Retail Manufacturing Stationera = Tracing Linen, 
Tracing Paper, Drawing Paper, Sectional Paper 
Mounted Vapors, Continuous Papors, Pencils, Pons, do 
&e nt roduccad prices Samples and prices free 4 


heatley Kark, Price, and 


GOULTY —(Ratabliahed 1860 ) 
MEVHANICAL VALUERS, AUCTIONEERS, AND 
ARBRITRATORS 
Albert Ohamibe rs, Albort Square, Manchoster , and 
fi, Quarn Vietorm Stroet, London, b G 


(ngineerins Firms of Good 


KEPUTE, open to admit partners or desirous 
of reling outright, aro requested to comimunir ite 
with the undersigned, whe havo numbers of clits 
open for such —WiIKATLEY Kikh, PRICK, and 
GOULTY, 62, Queen Vir torlaStroct, London, EQ 4u-d 


Jartnerships — Gentlemen 


| aes engine ty) desirous of entering oats 
blished Kngineormy concerns, are invited to conuny 
nicate with the undersigned, who have mut rous bons 
fide catabliushments opun to admit such — Kefcrences 
aregiven and required WITKATLEY KIKK, PRICE, 
and GOULTY, 52, Queon Victoria Street, London, # C 


Ale Chaplin & Co, Cran- 


BTON WILL ENGINE WORKS, GLASGOW, 
Patentees and Sole Manufacturore of CHIAPLING 
PATENT STAM CRANES, HOISTS, LOCOMOTIVES, 
and other Engines and Bollors --Lonudon Houses 05, 
Queen Vistorna Strect, London, KC 2470 


Boiled a a 
( Yeorge H Firth, Engineer 
and Merchant, 26, Pieca Hall Yard Lrasifore, 
England = Fayanes, Tools, Fittings and Sequisitin of 
a kinds Jor kngineers, Gontractors, Mauufacturcies 
& = (hork’s Gas Rnuines eh} 


whe Fromentin Automatic 


BOILER FLEDER, 
Address, Mr JOUUN ILA YER, 87, Grapesmarr Strela, 
Lonnon, EC 
(See Hluatrated Advertisement lant qoek, page 7) 


4 
pre Drawmy and TYracine 
OFFICF, 

COMTIHALL JLOUSS 
THIKORATIScREEr, BIOORGAIE STiker ob 
Enginctriar and Architectural Drawing 0 Traci 
of cvery description Working Drawings made (ion 

rotuzh sketches JOHN ROTHORID 40, 


: 4 
W ater Powor.—New Sy stem 
OF WORKING fils 
EXTENSIVELY ALILIFD TO WIKRIA AND Ternists 
Tt 2 HB KING, S*ROUD, GLOLCR STi tit 


[Re aRreimn E855 } 


gt 
rossacrs & Co, Batavia, dava 
ENGINFERNS, BLACKSMITHS, and 
COPPERSMITHS, [THON and BRASS FOUNDE LS 
BEVACUTE REPATRS ON STRAWMERS 
AT REASONABLE RATIA 


. 
mportant to Kngincers and 
MULTAL TRADES Vory Deop Drang Pure 
Watir (Patent 6,006, 84) —For particulary and «qui 
table tormia, opply, SMARTT, Buackhburat Hill, Mase. 
Bott 


= a - .- 
Particulars of Marine Enemes, 

Lotlers, Ac | A Notebook with princed headings 
FOR RECORDING full particulars of onc hundrod 
sete of Engines, Hotlers, and Dc h Machinery 9 Pike 
7a 6d —JOHN THUOMLINSON, Partick Gloggow GT 


'Tracings, 





aya 


rawlings, Plans, 


&o ,oxecuted with Ascurany and Despatch, on 
moderate terma, by MESSER and THORPE, Mccha 
nical and General Draughtamen, 8, Quality Court, 
Chancery Lane, WC 606 

M andT are thoroughly practical Fngincers 


Vauxhall Donkey Pumps.— 


Purchaaera on the Continent are cautioned 
against sers ile iinitations of these woll known Pumps 
now being mantfactured in Germany Ordor should 
be given through our acoredited Agents, or sent direct 
to eur works Ali sizes aro in stock, ready for hn- 
mediate deli .—ALEIANDER WILSON and CO , 
Vatxhall Iron Works, Wandsworth Road, I-- ~ 


Iv 





Te greg 


THK STAFFORDSHIRE 


Wreel and Axle Company, 


LIMITED, 

Manufacturers of MANSELL WooD WHEELS, 
RAILWAY CARRIAGE and Honey WHEELS and 
AXLES of every des ription 
HAMMERED UsES AND OTHER FORGINGS 

SPRING HILL BELMINGH AM ‘080 


Mhe Metropohtan Railway 


CARRIAGE & WAGON COMPANY (Limited), 
Baltley Works, Birmingham, Succesore to Messrs 
Joanpn Wrtan? and Yona, Manufacturers of Railway 
Carriages, Tramway Corse, Wagons, aud itailway 
Lronwork of every diacription 

RAILWAY CARRKIAQG and WAGONS built for 
CASH, or UPON DEFERRED PAYMBNTS EX 
TENDING over a RERIES of YEARS 

A large namber of COAL, IRONSTONP, BAL 
LAST, and other WAGONS to bo LET on HIKE 

Manufactory and Chiof Oftico—Sattusy Wokks 
IRMINGH AM 

Branch Wagon Worke— East Moons, CaARrpirr 
and Graat Lastean KaAipwar, Paeraxsonouan 

London Otfiwa-No 8b, Geracsonuacn STRantT 

1 ROO 


: [the Kurham Brick, Lime, and 
CKMENT COMPANY, LIMITED 
NICHOLAS LANE, LOMBARD STREET, EO. 
Lanpon Deeote 
BURTIAM WHARF, BELVEDERE ROAD 
LAMBETH, KE, VICTORIA WHARF, AND DRAW 
DOOK, NINE ELMS, 8 W 
GALT BRICKS, Cornice Tiles and Tubss, 
Chimnoy Pots, Drain Pi 8, & = Groy Btone odway 
Timo, fresh from the Company's Kilns, dulivered in 
barge loads alongside or by the van loud, & , from 
the Company's Depot Plaster of Varia, PORTLAND, 
SUFPPY, and ROMAN CLEMENTS, as manufactured 
at tho Comp many 4 Worka, Hurham, on tho banks of 
the River Medway, and at Muraton, noar Sitting 
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“WHITTAKER’S 


Patent Buif-contalnéd 


MOULDING MACHINE 


Ty which WHEELS or PULLEYS of any dea 
(ription or size, from i Jn to upwards of 14 ft 
diatucter may be made 
Tho most Complete and Efficient 
Machine hitherto introduced to 
Engineors. 

All} Machines warranted to mould with the 
preatost accuracy and precision 
The Machine wax awarded the SILVER WEDAL 
by the Socn ty for Promotion of beicntifs 


Industry 
GLARING WHEELS supplied to Consnmers 


ELASTIC SPIRAL SPRING PISTONS 


HEFEREACRS AND TEsTIMONSALS ON ALI LI ASIUN 


Wm. Whittaker & 0o., 


kogincers, Millwrights, 


ot wi AM $i 





NUMBER ONE 








THE LANCASTER STEAM TRAPS 


WILL BE EXHIBITED AT THE ABOVE STAND AT 


Textile Trades Exhibition, 


ING. [Serr. 12, 1884. 





PATENT AGENTS 


PATENTS 
A lson Bros., Patent Agente 


AND MECHANICAL DRAUGHTSM 
62, Chancory Lane, Holborn, London, W.C British, 
Colonial and Fore Patents obtained Searches 
made Designs and Trade Marke registered, 6081 


Potents —Mr. FE. P. Alex- 


ANDER, Fol Inst P A., of more than thirty 

vars’ practical exparience in patent matters, under- 
og al] business connected with BRITISH, COLO- 
NIAL, and FOREIGN PATENTS, and REGISTRA 
bien ‘ot DESIGNE and TRADE MARKS at moderate 
ret fe OFFICE for PATENTS, 86, Southampton 
ulidings, London, W.0 Bat 


- See 


Brewer and Jensen continue 
to transact busines connected with Patents and 
Reyietrationg at most modorate charges INVENTORS’ 
MANUAL powt free Established 1844 —Offices 88, 

5008 


Chancery Lane, London 
tents—Mr. William 


& 
1 P BROOKES, Assoo Inst OE, Fell Inet PA } 
extabliahed more than $0 years — BRITISH. 
COLONIAL, and FOBEIGN PATENT AGENCY, 
bh and 58, nd 58, Chancery Lane, London, W O 


ro Inventors, — Harris aa 

MILLS, Patent Agents, 28, Southampton Bulld- 
Inge, London, W U , Rata Nehed 186¢—man years pre- 
viously with tho lato WwW Ca ael— ERTAKE 
all BUSINESS connected with patents for inventions 
in tho United Kingdom tho Colonics, and all fore 


countries NINE MONTHS’ PROTKOTION £4 
Attendance In the provinces at modorate charges, $787 


i nventors’ Patent Right AS80; 


CIATION, Linuiled —Keatablished for the 


of obtaining British, Foreign, and Colonial 


hourne, Kent 
Bricks, Tes, ko, of any deal adainord ; undor competent Nolent fe mas al advice 
GHEAT OULAND CLIFF HYDRAULIC LIME AGRI C ULTURAL HAL L, LONDON ee eae oe ister ie wie of a4 


Thiw Limo 3a poe hydrandic, of great etrongth 
and tenacity, it aota readily under water, and becomes 
sery hurd in a ahort time 
PARR AND BTRONG'S PATENT COMBINATION 
(Soe Burlder, May 16th, 1408) 

The Burhaw Brick, Lime, and Cement Company, 
having boon appr tated sole manufacturer, aro pre 


LANOASTER & TOMNWGE, 





A355 


Engineers and Brassfounders, PENDLETON, near MANCHESTER, Patentecs and Sole Makers, 





EXTENSION OF PATENT FOR ITS GREAT MERITS, 


AMBROSE MYALL, CE 

_21, Cockapur Street, London, 8 W Mans 
Philips avd Leigh, Engimeers 
and 'atent Ayenta, 2?, Southanmpton Wulldings, 


Chancery Lane, London, WoC liasmerhate Protection 


parcd to Kuppl, Tutes for the Cullular Walla, &o ) dd for] 
Prices sail jineeinte forwarded on application 66 9 al Comutries since: asapeuaiamecs Bema 
PETHERS PATENT DIAPER BRICKS, C ae i ere 
manifactured only by the Rurhaw Brick, Line and n 
‘emont Company ip aes he Patents and Designs 


A great variety of dewigna are prepared for diapered 
surfaces, string coursod cincular colummne, window 
heada & , to be seen at thelr London Depot hay 


W F STANLEY 


MATHEMATICAL INSTRUMENT 





Sieh 





MORTON'S 
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EE 
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PROTECTION SOCIETY —The 
Inventors and othcrs—particularly large firme— 
Interested m Patents and Derigna, 1s called te the ad- 
vantages of this Soot) Prowpcctua and full in 
formation pratis on applicrtion to the Heap Orticr, J, 
KING STREET, CUBAPSIDE, LONDON, EC, or of 
the General Agente af the Hox lety, Manare STUBS 
and CO, 42, Greybany Street, London, EC Branches 
in the principal towns and abroad Gi (40 


attention of 





wOlL9]30Ni 














WIENACHOD BOlLIara 








: BOO arate Beate 

MANUFACTURER UY ee i \! ri nil i nf ut | i us in if “4 r \be New Patent Law.—To 

M's Go t, Jouncil of India, Bol d RAE 0M Rae : Inventors GENERAL PATENT OFFICE 

To A's Government, Gout of India Selnce an ee crawl ware QUNUNAL PATENT OFFICE 

p Ln teeta etl een eae Kinabury, London, ateo at Paria and B Brussels = 'ro. 

Mathematical, Drawing, and Surveying Instruments | e ‘ visional Protection £8 84 French Patent £7 Bel 

Me Erector ConpaNSsED is applicalile to all Steam Fnginea 25 to 40 ner cent of } acl Raved ‘ 

of is ee highest quality and a Produces a vacuum ¥ ithont-Air Pump Not liable to get ue of ordor tor years eis dey Crean pratis ep ae 
at the most moderate prices 483200 | Haw no mie ing parte Hopay4 ita own coat in a few mont 

Pytoe List pout free Engine Dividor to the Trade REDUCED PRICES. N ew Patent Law, 1883.— 


Just Published, 6th Edition, ‘etitively revised, 
Handbook of Patent Law, in pan English By W P 
THOMPSON, F Inat PA British Law, Gd, all 
Qountries 2a 6d Manua! grotiv Poet free from 
W P THOMPSON & BOULT, Patent Agonta, 6, Lord 
Street, Liverpool , and 424 {High Holborn, Lone ondon F290 


atents. — Messrs. Vaughan 
and SON, British, Foreign, and Colonial Patent 
Agenta, 67, Chancery Lano, WC, transact cover) 
description of business connected with Letters Patent 


Tuk Piven Dowie Nov/ek Avrowatic Psoretoks tccd water of a bigh ell are into Steam Kojlera 
These Injectors & tin Water Lifters are (he most simple & efficient apparatus in use for raising & forcing water 
All communications to lw addressed to and full informativn aud prices to be obtalved from 


ALEX®. MORTON & THOMSON, - 


PATENTEES AND SOLE MANUFACTUREIW, 


96, BUCHANAN STREET, GLASGOW. 


ne 


Address GREAT TURNSTILE, HOLBORN, LONDON W 0. 


GREAVES'S; BLUE LIAS LIME 


And PORTLAND CEMENT. 


GREAVES, BULL & LAKIN 


Doliver the above and Roman and Lins Cements to 
any part of London by boat, mail, or cart, and to 
every part of the kKingdyu by rail and boat direct 
from thuir 


Stockton, Wilmcote, and Harbury Works, 


Chief Ofliees WARWICK 
Depota WORSERTER WITARF, HIRMINGHAM 
18, SOUTIT WHARF, PADDINGTON W 6170 








% 


BIRKENHEAD. 


COCHRAN & Co. 





for Inventions ‘‘A Guide to Inventors” free by pout 
Eatablished Way 007 
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PATEN TS aan 


THRE INVENTORS Cite 

TOTHE NEW PATENT LAW 
ON TOR SAT EORN CIB BEG TS PRATION Cit! 
HORNS SON, TENG AGEN! (172 STRAND Gis altht 










o Railway Contractors, En- 


GINEERS and Othess, r ying to whip very 
large packages to any part of the 

he steamer ‘‘ Kngine cr’ (with the largest hatchway 
tn the World), and other svitablo etcam and sailing 
tonnage, all of Ilgeht draught - For Freight and 
Insurance Estimates, apply to the Agents, (ons 


GOODVEAR & CO , Liverpool, 
WENRY HEAD & , London and Manchestor , 
PATHAM & OO 9, Gri Gracechurch Street, London, EC 
M idland ~ Railway Carriage 
AND WAGON COMPANY, Limited ABBEY 
WORKS, SHREWSBURY, & BIRMINGHAM 
Manufacturors of RAILWAY CARRIAGES, TRAM 
CARS, and WAGONS of every description, tor Cash, 
Deferred Payment over a sories of yoars, or on hire 
RAILWAY WHEELS and AXLES, AXLE BOXES, 
WROUGHT TRON BUFFERS, and FORGINGS and 
CASTINGS mady to any Mattern, Specification, or 


Drawing Builders of the Portrush Electric Tramoars, 
D N ARNOLD, General Manager, 6012 


he Ashbury Railway Carriage 


AND IRON COMPANY a ites 
Openshaw, Manchester, 

Manuleeturers of every description of 
RAILWAY QARRIAGES A WAGONS, TRAM 
WAY CARS, KAILWAY IRONWORK, Carriage 
and Wagon Wheols, Axlos, Iron Roofing Girders, 
Turntables, Water Golumns, Water Tanks, Pumpa, 
Travelling ‘and Fixed Crance, Switches, Crossings, 
&. &. Wagons bullt for Cash, or for deferred 
Payment —London Office’ 28 Queen Btroct, H.C 610 
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ROBERT WALKER’'S PATENT 


AYDRO-CARBON FURNACE & APPARATUS. 


This Furnace and Apparetia makes one ton of oildo the heating 

duty of thires tons of coals for the ganeratlan of steaun with luwneine 

voupany ta btlk. The Gres cao be Jighted ur axtingwished inetan 
tauevusly Nou amoke, ene ea or aie 


ROBERT WALKER, C-E., Consulting Engineer, 
“Tle Patent Hy¢ro-Varbon Furie & ay abOR ea Ld,,' 
7, UNION COURT, ye BROAD 8 ist 
ere—Meesra Martix & Co , 08, Lombs 
Where Irospectusse af the Company Lombard 88, Bc 


PATENT VERTICAL 
MULTITUBULAR BOILERS 


READY FOR IMMEDIATE DELIVERY. 
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With the Number of Aug. 22nd was issued 8 Special Supplement, containing a Classified Index | of the current Kavariieers in ENGINEEXIN G. 


ImMmDpDt xX ro ADVERTISEMENTS. 
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J.& E. HALL’S COLD DRY AIR MACHINES 


(PATANT ) 
FOR PRESERVING FOOD, &., ON BOARD SHIP AND ON LAND. 


MACHINES CAN BE SEEN IN OPERATION AT THE 


INTERNATIONAL HEALTH EXHIBITION, STAND No. 1255, MACHINERY IN MOTION, WEST ANNEXE. 


., a ne A tein 


DARTFORD IRON WORKS, KENT, and 23, ST SWITHIN’S LANE, EC 








WIRD ROPE MAKERS TO THE ADMIRALTY. 


ees 


4h. 
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BULLIVANT & COMPAN 


’atent Steel and fron Wire Rope Makers, 


eel Ropes of Special Strength & Make torTramways,tnclines,Collieries,Mines,Steam Ploughs & Bridge Work 


MESSRS. BULLIVANT & CO. ARE PREPARED TO MAKE ROPES OF 1,200 TONS BREAKING STRAIN ON THE SINGLE PART. 


BULLIVANTS PATENT FLEXIBLE STEEL WIRE ROPE. 


This Rope ws caceedingly pliable, and can be worked round diums ot pulleys 








(with perfred safety and wathont myury to the Rope} only six times un druneter the cu cuuteronce 
(ft the Rope uscd ‘0,4 


_CHIEF OFFICH 72, MAREK LAWEH, ‘LONDON, B.C. WORKS MILLWALL, LONDON, B. 


RUSTON, PROCTORR& CO... 


SHEAF asians: LINCOLN, 


And 20, BUDGE ROW, LONDON, EC. 
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| SOLD. Iloni7zoNran | Ndaisits, CONDFASINU AND | AWARDED 8 : a vie. 
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Bream Natvies (Vunsar & Ruston's Paint) AMSTERDAM INTERNATIONAL EXHIBITION 1883 CUMLOUND SEMI FIVFD BAGI\ RA 
THE DIPLOMA OF HONOUR. CALCUTTA 
Oy EXHIBITION 


*Pireté daa Corte ates 
and ? Cord Mi daly 
PharstQ tun Cecetrth etes 
andl ?Sohyad Meclala 
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Steam THRaswing MACDINERS “Cons GRINDING MILLS Gaxriga Vt wi MiniyG MaCuinr ht ]ORTARTR FNGINES 


Catalogues, with full details of the above and other BPECIAL MANUFACTURES on application, duu 


ENGINEERING, © 7 [SEPr. 12, 1884, 


See 


CASK-MAKING MACHINERY 


The Best Machinery for making OASKS and BARRELS of every kind can be obtained only of the 
PATEMWTHDS 4c SOLE MANUFACTURERS, 








L A bea ited wr “ 
| Stave Jointer. | Trussingg Machine Chiming & Crozing Machine Head Jolnter ’ Head Planing Machine Hoad Rounding Machine | 


FOR WHICH A GOLD MEDAL HAS JUST BEEN AWARDED AT THE FISHERIES EXHIBITION. 


A. RANSOME & CO., STANLEY WORKS, CHELSEA. 


CAUTION.—The notorious anccess of A Ransome & Oo’s Cask and Barrel Machines having caused them to be copied by other Engineers, Purchasers 
are advised to ascertain that any Oooperaye Machines they may be offered do not infringe any of A. R. & Co’s Patants, 1668 





Note We hase poecouneetyon w mn ans Pargoof Ap ate Manebe ter tradi, 
Tit Lee Ce a ay0ay an Toute Mh ‘adstaece adnogs pedagtoy ote Tete dpare 13 
Pocteast Woocel cartlare, Mba dete 6 Heuabd ha tladre gud tous 


‘}woop CUTTING MACHINERY -* = . 
ae ox Cn = 


; CO) Te HbeL CEANG AND) CF) ATE TD RROTUIE ETONS ae! 
id Loudon Show Rooms & Offices: 23 & 24, Whitecross $t., 6. a Mochiner ly g.also “ile 


Continental Agents GMITH & COVENTRY, 10, Kuc Alihert, Paris ea ENF suiclone. AEE! Ee a 
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WOOD-CUTTING MACHINERY ogg 


HAROLD SANDS, EAGLE WORKS, POPHAM ST., LEENSIDE, NOTTINGHAM. 


JAMES GOODWIN, & C° 
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/rontounoers, Bridge Builders, Engineers, & Boiler Makers, 
Gur hy HEEL NEAR GLASGOW. 


Cast han Sleepers, - | a 
COLUMNS, 3 cm a ere fi Bhs 8 ee! nie he 


j fa Mets 
TANKS, a di San hh ri ati ne fi ne TaPatate vi fy ie Vetere Tol'e ft afar indeaie ite rae ef afils gaan anaar Ae a ACRE CRE G READIN scigaaslash lath gai cds is 
ail at , hs . ‘ p F 


SOLE MARIS Gn 
HOPES PATENT 


_ dtone Breakers, 





: Ny nh !oundtics alge at 
“<_< a Ardrossan, Ayrshire, 


Ingot Moulds, and a oe ; 


AND 
General Castings Johnstone, Renfrewshire. 


~~ 





ere ‘ : 
VENT CT AT UGH bE ANTAL, CATFOONTAN RATIAWAY FENGTH, 786 PET Bercirp 3552 b274 


MAKERS OF IRON ROOFING AND GENERAL STRUCTURAL WORK. 


BRIDGE FOUNDATION CYLINDERS 


THE STOCKTON FORGE CO., 
STOCKTON-ON- TEES. 


Make a Speoiality of this work, turning out over 100 tons per weok; also large quantities of Railway Obairs, 


Bros., 











WLST MOUNT 
JRKLON WORKS HALIFAX 
3 zs a make ne 
Havetho Jarypewt Stok dn Pueland ef belt Acting Slide naa “res Cutting Lathes fiadial Wall ¥ertieal and Bench Drilling Machines fiw, on. Screwuny Blottlug 
Waning cud phioati, mud Plate Reodin, Machiuet Kteaus Hamre Harlsontal and Vertiun) Biyines sul Wouwl working Machiuer, 





ILLUSTRATED LI6TS ON APPLICATION QUOTATIONS FOR SPECIAL TOOLS 4305 
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ASBESTOS iii PAINT 


a a Se nl a 


puis is the ONLY PAINT which has successfully stood the test of PUBLIC EXPERIMENTS. 
Sunilar trials to demonstrate that Woodwork coated with i will offer an Cfeetual resistance to flames were made, 


with results equally successful to those shown me the engravings, on the followime oeensions ’ 
LONDON (Crvatal Salace)}— Before the Lord Mayor and distinguished company, banuary, i882 I STOCKHOT M—In the presence ot the Wing of Sweden Pree Karl und Suite, alse Captain Halston Chis | 
LONDON (\totchall Plae.)— Before the Chairinan of the Metropolitan Board of Works, Government Oftioals of ire Brigade, eprenentatives of the Army, \dnuruty, State Radway, and Municipal Author itten, 
Architecta, ety Augunt, Ieee | May Shs) 
LONDON (Alexandra Palace)—Atyrust, 1882 
LONDON (international Hleboernes Lahibltion) By invitauion of the Baucutive Comuuttes of the Pyhibitren CAMSTERDAM before tho Minster ot Blate and Muni yd Authorities Uiatiat, Ess) 
threo times, Rebruary and March $553 Witnessed dy IER ED the Prine of Walcx, tha sprulecr and i And mt varioue thie lec fore thre bord Provests and Migustrates of ddbaburad cd Gdaseow and Ghe Wayans 
Members of both Houses of Parlvanent, and ova HOU Represeatatives of the Press vi Corporations of Miancherter, Biverpool, Biruminghain, Stratiurd on Avon, unc other tow as 
lron THE TIMES, January ie iss 
“These resulta nie bybhy svtinfactory  ommed fully demonstrate tho value of the , 
Astustow Pouat wa fire resintong medittne in respe tof ite application to the atic 
UJ | | ¢ 4 Pp Ktaycs and eflecty, or, in fart, touny other structures of thes, tet ize N DON Fs -NUIQIU NEE | 
Sawa Mie sy es Se Enea en ee Reet Ene — 


; anes BE FOR E TH FE FIR F eee THE TIMES, jn refersing om beliruary 3, 18s tothe Tite Great Eutcrnation al _—— AFT ER THE FIRE — 


Visheries | sbabiition, said 
ay arTen 2 Tu > BIR: 7s wiTu AC a c Thin pan preemntion wheel the fear ol ttre rendcts ovtderdly mecessus but th a emi ca aw ae 
PAINTED WITH . | PAINTED WITl ASBESTOS ahubition rane will, of courage, bas carefrdly woatebbed: ound gopurekork nek aad ~ PAINTED WITH PAINTED WITH ASBESTOS 
OR DINAR Y PAINT PATENT FIRE PROOF PAINT Ope, te thorauqhdy coated bay the United Lshaates O creepaeaiet wechde dfre ta qeeste ORDINAR Y PAI NT PATENT FIRE PROOF PAINT 

dada meiabl:e part, docouepotion tech as wa abate vestendan te those ad 
eryeted dhe grotened, enerdbiee a conenou wooded died foorese € the eflorty of pletaainy 
theringi and petiole | 


liom ths STANDARD Nis (9th bss 
“(The natural antagonism between fire and watcr was exempbhticd on Saturday 
Morne im ainoere usual phase Forfiumteby owing to the ditheulty of qooytuu 
the Anbestox painted aalis, the Mie wos putout by the aid of a portable om vine in 
fie minatics from iindiseovery bts not desirable te boave any mpetibou of auch 
testwof the fir proof quduloations of fhe Pamt but iid rattefactery to htaw el 
bas in thin stance kept rte chatter free frotea copreaals 


Jron the DAILY CHRONICLE, ‘av With, 1454 
‘Fink At THF Tle sven Bvmimrton On Saturday amornang a tue drele out at 
ove of the oxhibitors stands yo the contrat anne sc which pros porallel with tly 
Mir on whith the opening cetomony touk plas The We which wax canto cd 
tothe Behind where it originated was speedily catiopaishbed the aint) ainabh 
Paint with whith the wooden walls of tho budding am couted eflee tually barrin 
the paopross of the Hania’ 


tromthr DAILY TELEGRAPH, Mis ith tss5 


“Taine wear He stbr Prarciioy  baasy on Saturday mioitin; a tlbe broke ott 


BOTH BUIL REFILLED i enn PC TROLEUM ALSO WAS USED IN 


itoormated, was apecdidy es 
WITH SHAVINGS ‘ay D FIR tL () eee tik Paint atte hed by the fae had beon esposcd to tie wet ee ten af THE ASBESTOS PAINTED STRUCTURE 


Ove SiN months 


HUNDREDS OF EQUALLY FAVOURABLE PRESS NOTICES 


—~ IMPORTANT TESTIMONIALS, --— 


scr RAATIONAL Fis kik DAdaion & hepsington, Pondon,S Wo Ith Novembur, 18s) Cust Pact & ba Caemtnd Palau Sb beth baie Tove 
You Sus With further references to your letter of the oth fost, Pb beg toimforn: you that Po have duly | Pear Sires  dnoumwettovonrdethoref the Cududtuae J Pde dostet thatthe Asbeste Patent dage pee 
laid the date before ms Committee, and bana dirticted by them ta cxpaens fo vou thetrentie Satisfaction Taint wpplied Hey yertaa & onipany two ued ated vars ao te the wood worl oor the Cioat Stal ab the try tad 
with the way an which your pout iis stood the exposure to the woather, and the sear and tear of xy montha, P Halace as, tea all wpearAVee|s, ws ead and eeu as when thst patoan owned lthanih fomtiugeitel at how not 
though Eucpls the qualities which yous lwitn for it, and which the Committe: hinve every reasen to beluve dean put toa practical test Phase reason to belies 








thombexprioment which bas becueaade that the Dietat 


fust from the feats which thoy Witnessed pityioud to the opening of the J shibition were not called aefo ) hasonof host any of its bre resting quditres — Wours barbital WM GAP DINE, Secrebars 
roqiatition — Tam, dent Shia, yours Futhtuby, fF CONLEFRR OW LN, Secretary The Cited Asbestow Congeansy, Piuntead 
Menara the United Asbestos Company, Limited =e _ ae A Te en Peienaett 
fiom TM Js reeton oF Tatiosives, Tome Ofhee, May 26th, 152 — Amongst the numerous buildings which have been wholly o: partially protected 
‘Thave no doubt that the Patent (ire proof Paint will bo of great valuc in preventing the spread of fire with this Paint we may mention 
$n wourde ne bidding” GRP AT INTRLNATIONAL FISHFI EES PAGIBYEON PUL DINGS (over CO toms of paint we uscd on 
as wake ) thise bunldsnge, and the were unearned ul credectiom of (Opa cod i ransequence) 
fiom the srk tiny or STate rok Inpia, Sept) 29th, iSb2 — ‘HOUBED OF PARLIAMENT, Westuanster TRALEE NCL OF HACIE PRINCE OF WALDS, Bardtinwun 
“Pe to inform you that the samples of Pamt which sou hase sunt am have boon satistactoriy THE LPAITISH MUSTI M THD SOLTH KRENSING LON MESNTUM 
tested? | THAMPION Cobh?) PAL NCE HOVAT VEALENS OFPD RA Covent Carden 
- = - = STAGE Ot SUHAKESTT Ait MEATORDAL PLEA TICE stratford as Awag 
Rovan ItariaAsS ObRnA, Covent Gardetu, London, May Th, Dsnd TIE ROROULGIL LE NATIC ASY ELM, Birman. han CL ZN PLALE SUAVEES dicvicain 
Deni Si - di anawer fo Soup rn ptieres, Dleg tosay that Dhave rend the decotnts ire Varbous be wa pa perd | 


CANVAS BURBENS atthe: CL ASTAL PAEACE Syvdentiim APH AMIE NY DEEP ATE Lov ve 
of the ate tic at the mAtadt Thoatre an Vicnue and the lunentable reant lL hiave also observed ty one of the! WALKERS AMAL NEEPON SITMDS Birnie bom 
wcoounta that cCrtain fire rerasting liquids were inusc at the Theatre dart paoved ta be af no aval TP hhive 


thereton Thoupht uo pht te make a dartber test of the fireproof Asbeston Paint snpplleds bs vous Company SPECIALLY RECOMMENDED FOR WOODEN BUILDINGS 


| 
to tins Theatre duthe bepramuiyg of 1882 with wick all sweodwork dp the vienaty of the stiyye wa painted ; : ; . - | 
With thith stow Thad a piece af wood detached — thin was partially eoveeed withe Asteston Vat outs fF hd ie eae oo HO ar ee ( ee eae Coes of oe . He imei ee a : 
falas “ 1s ad i 4 iy La t ] ' ride 

thc wood placed ann hot furnace with o flerce fire, and left Chere for some munules The reasulf wae thit the , ' re , oe 
Trin sanlan of the wood waa consumed mamediatels , but the painted part remaiued comparatihyely aiin fired? nau haus aes uae a Wi] . hee a con : NO tk seat J per " : ae oe ae ce : ‘ 
Lolserved that a alnller result wan the care ut the mcont tite at the Yealth Hxhsbifwon where the Asbestos si ae oe rie POUT UH CANCA BRETT OL Pe atelay bud se PME vom » eed ee ce 
Pant uppemn to hoe entialy stopped tha progress of the fire ib appear from tlie wercasearcotnts that Om Meet ee er reyes 

hone of your mieten il wax uscd ab the Vienna Thentre, and should be glad to dearn frome you tit xaeh oo PRICE 38s perewt, .tev or stone colone othe colouta po. perowt fob Ponden, 

‘ AYE diya 
bie aK {' ak baie totinan | ae aan thy ateliend as vet i aE ENN Hull, Laven pool, Dristol, or (al SEO, PER OW t lots Tass lh bres paeat pry ( “ash oy onelun 
Ww Unitod Agbeato yh ‘ 1 } 4 
Nb —Lhis Company's Paint wea not uid on any part of the Stadt Theatre icference Rhould ac COMP Any forelpn on dels 


IMPOR TANT. ‘Phes Company was the fust to make and mtroduec Asbestos Fire proof Pats to the pate The process of 


manutacture was patented, but as om the case of all valuable miventions, compositions, simmdar ue rane but greatly deteriora qravity and value rr 
hong fomted on the pabhe, andas instances fave recently came under ow votre where toss and dle appotmtinen€ have resulted Cheretoom, havens whe wait 
the genuine artide should, patticwarly when ordermy through merchants, specify ow brand 

Bpeciticed for pe reril vateuele poauaderge Dey tle Fecedunge Dailey C cnpapraaeize 


S R E G 0 S 0 L j \ N bean, oc pedeont Fialiter, thame Parete teed de doa Chan cacdimary puta 


bee next wou for partinlars of our TTALIAN ASBESTOS MILLBOARD and ITALIAN ASBESTOS and INDIARUBBER WOVEN SHEETING 
TAPE aod RINGS for fomtsot alo hind: Ttalian \shestos Patent Woven HEP Gland Packiny Now Ttalian Asbesto- beoded Cloth Pachany, with 
Judtarabhor Core (stronuty recommended), and ovary desermption of A bestes Geaod+ 


SPECIFY UNITED ASBESTOS COMPANY'S “SALAMANDER” BRAND. 
“SALAMANDER” = NeW ILLUSTRATED CATALOGUE ON ADPIACGCATION, a a 
2 105 ¢ 


The UNITED ASBESTOS Co, °° 


LIMITED, EAT, 


IG], QUEEN VICTORIA STREET, LONDON, EC. 9 ~ Séowor® 


——_ DHEOorTs: =-— 


MANCHESTER : LIVERPOOL : BIRMINGHAM : GLASGOW: 


| 35, CORPORATION STREET. | 47, SOUTH JOHN STREET. | OLEMENT STREET. | 62, ST. ENOCH SQUARE. 


For Ironwork, Bridges, Stations, and Gonoral Outsid 
PAINTING, wie invalu alle Nhev dave Teee preted to wither ond th 
Wefion of ford atasesplreres, eudphiie, jae sti Bream, AC better than 
ANY lunt knew oudafber Peta themed teed ae posed Postaome ate nes 
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Ta cena he vs cat egaaes ui ire * ae 
v2 7 GLASGOW 55, ROBERTSON STREET 
<3 \ LONDON 126, BISHOPSGATE STREET, WITHIN. 
y fa . MANCHESTER -12, LANCASTER AVENUE 
oc 
® fa 


GLASGOW RUBBER WORKS, GLASGOW. =| & | EiNznngot 27, waten stnter ust 








WROUGHT TRON 


DRIVING PULLEYS 


AND 


Richaros & Co, == -«—) UAC EE 


S LEATHER BELTING. 
Original and Sole Makers he lle 


J.C. R. OKES, M.1.61_4., 
sienna ps ont?” H. 5 KI D M O RE. mae Oy woe 







NWOTICE!. 









ABERDEEN, 
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39, QUEEN VICTORIA ST., LONDON, EC. "= 
MANUFACTURER OF 


iva hers ab Lint mltviteenarase 


er By per oa BS ery 7 ' 4 Reset svat Yes i! Nene nr — cae! ai 
Valchernt0se; ¢s oe a od ce by _—_— Reet Ne" ue (dees Hh Gi Wc Florg Not 
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Owireto ifr diakes having heen 


SPAMPILD with Che word Vaauehet a a = ) = : ) sed Vis. Oa = 
ee 7 MACHINERY & + pee COMPANY, ITD. 
NEW TRADE MARK, (47, {QUEEN VICTORIA STREET, LOxDON, B.C. 


Horizontal High Pressure Steam Engines 









VERY LOW IN PRICE, 
SIMPLE, STRONG, 




























AND DURABLE Noma Ovlinder | Thi ans Nom! Csdinder | Dian 
Anal he rely call attention to nal frie of bly Writ nal noe of Fly Veie 
| HEY Stroke Wheel: Hi Strohe | Wheel 
the fact that the 2 a a ‘ 
Te fl an Lo ox hho ft in tos 
: 4 thby ? (1 1110 V4 lthy 7 0 SI) EO | 
HER fh Ty 1h 4 6b 100 ") Lig tes | Se Fh 30 | 
: ri My, dh fi 0 47 10 at my ow S 4 142 0 
pasaurtes ® 4 "bh, If 4} wou 's It il ar) 1/10! 
meee eremnees at m i if! Mh Ht a \. 1? Ww, 8 Ta U4 10 i! Ww, S fh TPE 10 
W iN] iy} butane In renee | “af | tit al hl Mi Ha i a th fin se it ih ti yy Pall use te ytin dere wihovose voor e)n Direct Avtla. Hi, peal Petter nh werner 
a i i) ald i! Hh) i tt ee iin tj ietialte 3 er ig bacnps Poy wheel aelort cnt Panda tat at all tine don Miyata ba aly le 
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: ; i - 10 BF SEFN IN OUR SHOW ROOMS. Al ABOVE ADDRLSS 
Stamped every dO ft, | tae cacae es oar ee 






‘with our Stamp, Cine - 
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CORNISLE BOILERS, One Flue 


a lipids i BM Re Bhi he AD acti 





PLALET EN T. 
AND WE WARN OUT PRUEN DS 
AGAINST JMIUPATIONS 





i ee ae, ee ei LH kH tH 4 #4 
1082 046 it mM Ob OTs Ost) OH © L0o ot f OIsd 0228 0 | 





roy § ’ 3 ae 
VERTICAL CROSS TUBE BOILERS 
Te a Oe CO 






dJaw dt hak 


with osty f 







Pan! Price IR AR SAW BENCHES t.« te tw £8 ££ 2% Ew tw te €e £H LH 2m LA 
Se eee and Lalhin Tables Pod) 8 PF TA GPO 4. 0 4 Go 100s 10 oo Ye OO 88 O HO 107 OT1b O 
pat a‘ 7 im ill take Vises PRTC LISTS and COMPEETE CATALOGUES on application 


ers : ; ined Saw dlatn 6 od on 6d Ve vatiour slaw of these Lathes: Drilling Machines, Chucks, Saw Teacher and 
ties naa 4s dy tt han Wi oO afew xizen of the Engines ue invariahls 
nay aia SN eyo wim | ta 
# ff , : Gt ot Wan | cade a N SS! CC K 
AND CO Choap Drilling Machines. 7) shh t Bn eg 
, ont Ed OF 4! 
5 He ae JP osteo € aad 4a? Aa ” iy t> 0 a » THE MACHINERY AND HARDWARE COMPANY, LIMITED, 


(tn ie ul if l4 a) a) ] 


Aberdeen and Montrose Othe: sierqu ted oat 0b TR 0 147, Queen Victoria Street, and 235, Upper Thames Street, LONDON, E.C. 
| THI ADOVE OL ANY OTHRK MACHINI'S CAN Br ODTAINED LPON THF 


LONDON WAREHOUSE : PURCHASE HIRE SYSTEM 


fiom THK MACHINERY PURCHASE TURE COMPANYS (in connection with the above Company), 


45, BR EAD ST PR E E I, E, C. 147, QUEEN VICTORIA STREET, LONDON, £.C, 
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Tr §e. ww. _scorr 3 
SIMPL RY LEAD LATING | Ain COMPRESSOR 
Section of # Sanh bar before and after Es a 


(lazing NO IRON, LINC, OR PUTTY USED. ee ee before 


No Special Contract requtred for its 
adoption, 


SUITABLE FOR ALMOST UNIVERSAL 
APPLICATION. 


NB - The Lead Strips, which are the special 


















PTY { mr 
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fantuia of this Syateni wquie no Skaled Lahous to 
fix, breakapes can be repared by anyone, and aur 


Write for Prospectus and 
OUTSIDE PAINTING IS DIKE RNSED WEP, 


Testimonials 





SOLE MANUFACTURERS OF THE PATENT LEAD STRIPS vith 


GROVER & C0., Ltd., Engineers, &c., Britannia Works, WHARF ROAD, N, 


LINDSAY BURNET & CO., 


DIOORE PARK BOILER WORKES, 
TURN E on Gov AN, GLAS GOW. * 


Coustiactecbentirely of Steam Mile Steel atl thoi, 
vnc orevedin, dome by Dydruudte nitehinery ama oat at 
holew borcd ont with twlot drills anayery way a bast clea 
job 

Proew includes: Uptake and Faaime? Man and Shug 
hole leoota, Furnace broat Par and beuem A blayday 
Certifleate of Post saqyotied cam estrochare of tb ds 


PRICE LIST Ua hvucd tol Ghaspaw 
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| ar ene Sa se ae ay, oe 
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Wo tot tb t ‘ou "0 da VO (9% 
we) { 4 i ( i ) i lis 4 > 4190 we Nore 
en ee | ry) 3 ' 4 y 4134! TErFiionk No S44] 
Soy oe fo 2 } wi «LDS ai 
| _ ; rT q ; : i a a1 GEORGE SCOTT & SON, ENGINEERS, 
Wb bos 0 4 ts 4930 | 44, CUURISTIAN STREET, LONDON, F 6216 
| two (ies 
1a) 7 ro eog lye 4.8 4310 
Pwo Mra 


COAL ve 


Th) 4% Yo & PS eB fps SEE a | +300 


Target Shea up to dd ft diametor quoted for ou cngutyy 
(Sb cf iss et hod ih Ghori oe Por 
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JAMESON’S COKING PROCESS 





Lis Con biathan © biatal ce ridset are faoone pints melded spud Qinqged 





the rivetitin ke ona: by diyelraudde prowee atid ao rivat linda are o8 
yeosecl La Ave the furiacqw are alan welded atal hace vmdk du tem 
on niveg Davy Adayowon a seman ip date jaa] Applicable to any ordinary coke oven 





and all descriptions of coal. 


Over SOO ovennare already at work or arranged for 
by owners of over 1G O00 ovens 

At o fotiinal cont this procera waved the volatile 
rroducts of coal aud mob burneny gas, and giv 
bnoreues yisdd of coke of amproved quality 


FoR PARTICULARS APPLY TO 4620 





ee 





( | International Health Exhibition, West Kensington, 
aTiOu alities {uy 
Seamless Tubes Hard and Soft ® Gri times oN AILS. 

ade to Order for Various RUSTLESS IRON. 
ERealer act hee See —— | Sewing Wipe, Rivets eWashers Gas Check Rings Furnaces now in constant operation in London 


Fanreun ANSNIAR, STant Nw 10 
For Boilers, Condensers, | B | ( age ” 
Refrigerators, and high | Oe Ball Wire Boat Nails & Roves | Pur posts 
1 
IRON FOR TRE ALIMENT TO Hk CONSIGN] LD 


Bails [ntornational Lxhinuion, Orystal Palace, 
! anaes THE BOWER - BARFF RUSTLE& 
by recently perfected ma \ ’ t ' fur Hose and Mallband for Ordnance TO TI COMPANY 
nope ir IDs Bind Hf p Wire, | "| SKIN MARKET PLAGE, BANKSIDE, SE. 
Gass | 
| 











! | : JAMESON'S PATENT COKING CO: Ltd., 
BES ] HEETS. IRE. NIVETS ! PEGIAL. ST NICHOLAS CHAM RS, NEWCASTLE on TYNE 
| | SEL I Sar gS oA TPT a 
| War Corripok, Srasp No 348 
Class Engineers’ Work. — of various Sizes & Gaugas IRON COMI ANY, LIMITED. 
= to any Specrfica lion ‘Stamped &Spun Croods | Me ean ae Canes 
te FONE 


For Piers and atl details apply Co the Company, 


Rivats for Coppersmiths, ° 
‘Locomotive Work, Sugar Gas and Aly 








Wire of Round. Square, : Receivers 


Brazed Tubes “Pans, & nrossed out of the |S QUEEN VICTORIA STREET, Eo 


| ht Oval, Flat, or Irregular | 
of best quality for all pm | D ne Mp8 , | Suctions, ; | solid. MAC H | A q T0 (} LS 
Jost 0 OrueY 01 & Ve ‘ Preset eee tees 
poses TAWN & Varloty Tacks q Brads = 


ame — | SOLID DRAWN 
ORNAMENTAL Qin Q Blanks Telegraphic Sheathing Nails, TUBES. SHEPHERD, HILL & 60., 


TUBES, tata * Electrical Wire, Sn0e ives, ee eee) HERDS, PORESIER 











| Losxtosx OFFICRE— 


os 
FOR LISTS AND PRICES ADDRESS— [Telephone, (309. 41, PARLIAMENT STREET, 


(E. B SAUNDERS, Age t). 
HOWARD DAN & CO. ust mincrtee ae. tne 


115 & 116, Palmerston Buildings, Old Broad St., London, B.C. qig/ uitliant Sewn ne mali or enn 

















Bending, and Nc rew ine “hus ilies, abe for every 
class of knuimeers aud shipluilders 444 
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THE DOMESTIC MOTOR. 








THE MERSEY FORGE, LIMITED 


iV RPOOTL, 


MANUFAQCTORERS OF 


MARINE AND OTHER 


CRANK SHAFTS, 


STERN AND RUDDER FRAMES, 


FORGINGS 


OF ATX HINDS 


IN TRON AND STREET. 
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HATHORN, DAVEY & CO., LEEDS. 


Weight, 2o tons 10ewt -—---- ~ - = 


WORKS: GRAFTON STREET. 


ny 


rrr es bal 
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it's if 


CVDAPOM Td oF AT UTUOVEEON 


THE RAILWAY SLEEPER 
SUPPLY COMPANY, 


PUStECE 4), 


Creosoting Wor Ks & Saw Mills, 


HET NDON Doce h. i NDEPRLAND, 
ALL NANDR Y DOCK, CADEMST 4 
ANT) 


WEIGHING MACHINES 


OF ALL SORTS 


VIC TORE (OCK  TE TL 


Mery price a mp ly te the Heated Cte ae ee Ce aii 
Mti¢et Londen 


uaa & RITCHIE 


Waverley Engineering Works, 
EDINBURGH 
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CHAPLINS’ PATENT STATIONARY ENGINES 


Liem tito SOUT? reqiuse no butlduny in nor chamney ebalh, and are casth creeted orremaved They are xtuatable for del ing 
Wikinds of Mischtnery, and, when reyiudred, are fitted with 
GEARING FOR SAWING, PUMPING, WINDING, &c 
STEAM GRANES, PORTABLE OR FIXED, FOR WHARF OR RAIL STEAM ANO HAND DERRICK AND OVERHEAD TRAVELLING GRANES 


HOISTING AND PUMPING ENGINES. IMPROVED STEAM EXCAVATOR OR “ NAVVY.” 


Contractors’ 1] ooomotives, Stoam Road Ro}'s:s, and others of our 
CHAPLINS’ VERTICAL ENGINES AND BOILERS always In stock or In progress. 


aie AND SOLE MANUERACTERDES 104 


JALEX. CHAPLIN & Co., Cranston Hill Engine Works, GLASGOW; 


Asp) 63, QUEEN VICTORIA STREET, LONDON, E.C. 


a ; HOWELL & snc SHEFFIELD, 
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eo 
PUMPING ENGINES, 


For Docks, Circulating Purposes. 
Salvage Work, &c. 


The cheapest and most Fificlent Punip ti the Market 
From Aewest and niaat Tniprovcd Patterns 
Srecq:agitiva Centrifugal Punips, Baking Machy 
port, Leather Drewing abu binery, Hydrartic Pree s 
inl Pump 4, oo Cranes, Aceunulate re, Us 
draulic Rivettors, Lifts of all kinda 


DRYSDALE & CO, 


BON AOOORD ENGINE WORKS, 
GLASGOW. 


Maniufacturora of all bindaof 


ja ht Iron, Lap welded 
utt-welded TUBES 


Manufacturers of all hinds of 
Blister, Shear,Spring # 


and Cast Steel, 
of every description. 
FILES, BAWS, &c. FITTINGS, &c, Also 


HOWEI ES PATENT. HOMOGENEOUS | METAL AND CAST STEEL TURES. 


ot eee eed eee te 


SPECIALITY. pare wea ites 
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DREDGIN SPECIALITIES. 


DREDGERS to dredyve in front, Ne & a | DREDGERS for fuver Bar, Dock, 


in centre, or at sides, Canal or Harbour 






















DREDGERS for abroad shipped . Nee me wae , ee mess -_ , a LAND DREDGERS or EXCA- 
: ! VATORS, for Dock, Canal, or 


Rial ny Cattine 


m pieces, or made for steamme 
to any ae of the world 


ast 
Ri ee 
~ rae 
vody og. 
AR 
Aa 


COMBINED ‘DREDGER & HOPPER. All the Plant con 
tamed inone Efuall on the most mmproved principle, desieniea 
to cut its own way, and fitted for Towing, Fie Mneime, or Stl 
Harbour uses 





tne 


PARTICULARS ON APPLICATION TO 








PAISLEY, N.B. ww 


Mr. William Knowles’ Patent Automatic 
Supplementary Governor, 


FOR SECURING AND MAINTAINING AUTOMATICALLY ALMOST PERFECT ACCURACY OF 
SPEED IN STEAM ENGINES UNDER VARYING LOADS AND STEAM PRESSURES. 


_— HARGREAVES & CO., Sole Makers and — 


SOHO TR ONW Ol KS, BOLTON. 











ie \W" beg to inform oa ilinni. Mealiieeie Shippers, and Steam Users, that 
7 I AL LS PATENT INJECTORS were the first mvented, 
and are the only thoroughly * AUPTOMATIC™ Boiler Feeders in 
the market. These high-class goods certatnly have no equal for 
Instantaneous starting and re-starting » they work at from 2 Tbs. to 
200 Tbs. steam pressure, either hfting or forcing, and will start three 
times quicker than any other, They are exceedmely simple and 
reliable under all conditions. During the past six years 10,000 
have been sold, calling forth universal, approval from all paris of 
the world ; and although during this period no less than seven so- 
called “Automatic™ Inje ctors have been brought before the public, 
HALL’s Lujectors are universally acknowle dee d perfect. 
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ver" Tihustrated Price Lists, with original Trade Mark “AUTOMATIC INJECTORS,” may be had from th 


PATENTFRES AND SOLE MARKERS 


‘is FAIRBURN & HALL. 


CHIEF OFFICE:—63, ROYAL EXCHANGE, MANCHESTER; 


OR MAY BE HAD FROM OUR WELL KNOWN WHOLESALE VIENDORS 


LONDON: Messrs TANGYE BROTHERS, Queen Victona St | GLASGOW: Messrs P & W MACLELLAN, 129, Trongate 
LEEDS Messrs.S DIXON & SONS, Leeds Old Brass Works | NEWPORT': Mr C D PHILLIPS 

HULL, &c Messrs.G CLARK & SONS, Water House Lane | NEW YORK, USA _ 112, Join Street 

HOLLAND: Messrs. R S. STOCKVIS & SONS, Rotterdam. | NORTH GERMANY. Mr A.A PARMENTIER, Cleve ss 
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Steam & Water vas | 


REPTED WITH SEATINGS OF 


Ruonts’ Patent Aspestos COMPOUND 


“i> a = 


pr Apeitietty Ss X STREET 





we LA} a p ON. APPLICATION e/ 


ONDON 
EDWARD FOSTER &; SON, 


. 
| Central Brass Works, 
HALIFAX, 


Mioavtiatae turers 
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'798 
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[ ESTABLISHED 
1798 


af cea y desctiption of Brass Coods tor Steam, 


nod Water, 
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FOR SPECIALITIES OF STEAM WHEEL VALVES, 
STEAM COCKS, ETC., ASK FOR 
ILLUSTRATIONS 





a = OO mw - 


FOSTER’S 
Sight-Feed Engine Lubricator 


Ftihds tiished in Brass or Tron, are 





A. 
They hold perforths thoht under great preanre The 
Patent Se ufiyp ca be romewodaf wi, without remos 
bay the body of the valve or breaking the pape fotoatas 


While the prion da oly that of an ordinary gun metal 
Valet, they will dawt very tiuch longer 


B. RHODES, .. 


240, BOW ROAD, LONDON, E. i 
ee 





ueecbeNten veda oon doth: Daend gual Vhaergen 


Pista 
qacaied " 


WESTON'S Lnymes 
Nt Ww 


BLOCKS. ASKHAM BROS. & WILSON, Ltd., 


Sore Mantrverenias of PUCOP & COOK'S PATENT 


| CENTRIFUGAL 
PULVERISER, 


bor redtuemp toan aan on rt 

or to ant requigite degree of Gnencag 

wl anuterinla capable of han, thus 

troated, 

rq Cemont, Chemicals, Grain, Coal, 

Colours, Phosphates, Lime, 
Copper, Tln, Zinc, 

And other Ores, with Rapidity, (fom 
pltenows, and Perfect Uniformity 

The only Guaranttod Machine for 


Goto Quartz 


TESTIMONIALS AND PRICE LIST ON 
APPLICATION 





ye The New “Patont Goared"™ Vloais 
ere TATIfE tured with pront care, ane 
of the beet niteriala throughout, and 


“ri rhea kar Sen 


HOISTING MACHINES 
; With (he So Vagrant Great? Blo ba 
ER tmnneandift fram O00 ta 1 O00 Iba, 


A beim two or three times the Titi, 
Po opemercofth: Proc)! Dbthorcutial Blocks 


ae 
i) ILLUSTRATED PRICE LISTS FREE 


ON APTUICATION TO Tit OO4K) 


SOLMN MAKERS 


JOHN CROWLEY &CO., dheffleld. 


IMPROVED PAINT MILLS 


ment ian 


reeatieet 


‘sco? k cia 





THE ONLY EFFICIENT PULVERISING 
MACHINE IN THE MARKET. 


O27 
SEE EE’ EX. E>. 


VOJUACEK’ = PATENT RAIL BENDER 


FOR PARTICULARS 
APPLY TO 5285 


FOR PARTICLE LARS 
APPIN 10 


BODMER & JONES, castwooo House, LONDON, E.6. 
The Cheapest CONTINUOUS CURRENT DYNAMOS in the Market 


BE SEEN WORKING AT NEALTH EXHIBITION 
Prico £10 (No @s) 





Largely used by Fugineera Contractcrs, ¢ each Build 


ers, Kailway Carriage and Wagon ae laapleament 8 ee of 30 C.P 


Makers, Deooratora aud Paint Maonufo turer, ac, &e aH . ” , o 32) 
From SOf5/— FACH, » £37 (No 3) 


FOLLOWS & BATE, L “ENGINEERS, GERARD & CO., Limited, 82, Hatton Garden, E. .C. 


AGENTS WANTED. 


(Serr, 12, 1884. _ 


FrancisMarsden 


SLAVONIA STEEL WORKS, 
SHEFFIELD. 


Hi ECONOMICAL (GAL SPECIALITE, 


PATENT MACHINE GROUND 
(Equal to Milled). 


BRIGHT STEEL, 


Hardened or soft, to finished Dinenslons for Engine 
aid Machine parts, Pioces and Plates, squaro, 
flut, or bevelled 


BRIGHT DISCS 


For Milling Cuttare, Serowlng, Stamping, and }orgiog 
ws 














EMACHINE CROUND SHEAR BLADES 


AN 
bor Wood, Paper, cralneal. moti: and Tobacco 
Cutthiy Ma ines 





ORDINARY AND SPECIAL TOOL STEELS. 


PATENT ROLLED RE ND BARS. 
BESSEMER AND SIEMENS’ “Qui TIES AND TEMPER. 
SHEAR, BLISTER ‘AND PRING STEEL 51us 


-— -m 
pe 


FILES, SAWS, EDCE AND ENCINEERS’ TOOLS 


ARTESIAN BORED 








: Papeditiousdy and aeonomi 
4 caddy fixcel Du, Wadin e amihy 
Yo decpencd by this syatean, and 
\ sarin Cont alnination coffee 

tially oxeluded 


yah Fon SMain & LARGER SUPPLIRD 
‘ TRIAL BORINGS FOR POUNDA- 
TION LIVALS, &« 
BORINGS FOR HYDRAULIC LIFTS 
BORING TOOLS, PUMPS, &e. 
REGISTERING 


TURNSTILES 


BLITEIF? OR PENT ON HIRK 











Apply far gertcea A jurrtie alain Lo 


C. ISLER & CO., 


ARTESIAN WELL ENCINEERS, 
88, SOUTHWARK STREET, 
LONDON, S Es gna 


ay 
IMPRORPFANT CO CAPTPALINES, BUSINES 
SEN and MANET ACRE ECE RS, 


KOR SALE 
The Enelish ond Arica 


t PATENTS OF IRON PROPS 


For Use in the Garden 
and Vine yarda, for 
hs Vines, Flowers, Hops, &c. 


Mey are either Hallow 
or Solid Ui gel 
Po ATL CAWICL DADE, ADDILWBR 


FRANZ BORNER, '"Gaisenorons thoaenino. 
Deals, Battens, Spruce, Flooring, 


and palit {IMBE ER a followlny LOW PRICES 
tin by fin Vellow Doals at ?dd per ft ran, 2in by 
Tin atdjd per tt fin by tin at qd, tin by llin 
Spruce at ala » bin’ Yellow Bloor. at 7a dd per 
KQuare , din ates, fin Matchboardaatds Gd , Slating 
Buttons, Plustercis’ Latha, and all other alzes in Stock 


Specifications sent on appluation to 


GEO BRUCE, II,LeadenhallSt , London 


PATENT INJECTOR 
FAN-BLOWERS 


ASD 


EXHAUSTERS. 


fa), ALL SIZES in STOCK 
Mee {To Blow from 3 to 100 Siniths’ 
Wddrew, and to melt from $ ow ta 
to 10 tons Metal per bour 
bOT0 


J. DONALD & SON, 


42, CADOGAN &TREET, GLASGOW 








__SFPT. 12, 1884) 


W.C.BACNALLIK 





“STAFFORD | 


ps 
ir i ia 
; bailey 


LOCOMOTIVES 
PORTABLE RAILWAYS 


TRUCKS AND WAGONS 


ORMEROD, GRIERSON & CO., 


St. George's tronworks, Hulme, Manchester, 
Piva tho Iar,eat asmoitaien?! In the truk of 

PATTERNS OF SPUR WHEELS, BEVEL WHEELS, AND 

MITRE WHEELS, WITH TEETH CUT BY MACHINERY, 


Also Fly Whocla, Driving Pulleys, and Drums oan be 
nuUpplied Hore uni Ur dof Ese 
Catalogues oon applieatiogn Alav Marina tare UF VWlaxt 
Bayne Colltery aged oti nate nth aK Sabai shies Huyine 

aud dlighlora Mail! Gear ivik Cranes wine hiacudals ee, 0 


London Office 6b, WESTMINSTFR CHAMBERS 
VICTORIA STREET 8 W 4,10 

IMPROVED AND EOONOMICAL APPLICATION 
OF WATER POWER 


LEFFEL'S IMPROVED PATENT 
A MBRICA WN 


Double Turbine Water-Wheel, 


abide Rs AW hhephite of fall 
1 


ee cunt oof power 
iu: gry Jaan aS a Hemel 


OVER 10, 000 IN USE, 
Giving, over 400,000 TP 


Thos. McKenzie & Sons, 


DIMPLE 
16, Holborn Viaduct, 
TONDON, EC, 
DUBLIN und BRILFAST 

o - 


SOLE AGENTS FOR EUROPE 
yar Ah 
JAMES LEFFEL & CO. 
GEORGE CROSSLEY, 
ALBION MACHINE WORKS, 
CLECKHEATON, YORKSHIRE. 


Maker of al) Dore riptionn of 


WIRE MACHINERY. 


Also WROUGHT IRON PULLENS, 


7 in a 
vin ‘ 








= 
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**O we 
@ AB = 
\ ira 
6” i Ee 
ne 3 9 2 
3 pee 
AD AS 
4a i o. 
Pp Co 
am g 


With Aingk or Doublo Arms and Cast Tron Bosses 
(which for Cumarness, LIGHINR#A, atl STRRNG TH 
are UNKUKIABRKED ) FP ric a Last on Application 4411 


SMITH & JOHNSTON, 


ENGINEERS AND MILLWRIGHTS, 


ee Stanley Street 
ay 


Tronworks, 


J PAISLEY ROAD, 
Glasgow 


MAKRAS 






OY 


SMITH’S PATENT STEAMING MACHINE 


Do do CALICO DRAING do 
Do do VARN do do 
Do do ROAPING do 


Steam Tnylnes of cscry dencripption to drive one or 
more of the above niechines, fitted with 
Om, Two, or Thro Cy hodere 
SPECIAL QUOTATIONS GIVEN, 
Also references to firuns mm Knygland and Scotland where 
these Machines are working 5 
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CRANE 8 PATENT OIL 


FUR 


CYLINDERS anp VALVES, 


As Supplied toH M Navy and the 
Piincipel steama”hip Con punuies 
Miounufactiured goie dy by 


P. MOIR CRANE & Co., 
BANK STREET, MANCHESTER, 


4+,James Street, Liverpuol, and 1241, lon- 
church Street, London, bC 


5 PATEW» 





Tee! 
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HH | | } ne hte 
| \ ht i, 


is 
E od 
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WASHINGTON BUILDINGS, 43% 
23, BRUNSWICK STREET, LIVERPOOL. 

Ail ole excepe those covered by Cram a Baten 

fee Gna ee He pusMiis neue Woodie dir pene sane 


Tre DARLINGTON STEEL & IRON CO. Lro,}ses:S8s"5. "uae 


BESSEMER STEEL RAILS from 10 to 84 Ibs, per yard, ee evans ernie ee 


Went 
STEEL AND IRON FISH-PLATES, 


TRADE 


° 

c 
~ MARK 
bis 
a 





ai * Ce 
a? 4h. 


aa 
Noers * 
TOVED to de the TEST Odts by the EVIDENCE 
lefore the COMMIPTE LE appomted by the fobs 
(OMMISSIONE ERS of the AUMIBAETS 
REDD from MC TBP devvesaig be POSDT in the CON 
we NSERS, ER RSD AVES Che POLL nS amd SAVds 
bl 







AGLNTS GPT PHIPIP, 18, Renficld Street 
Cdagrow de A LUSEEE! Lombrrd Street, Garry sida 
Ni wesstle on Tyne BARTON 4, € omane reral oad 


Hal? 104 


PATENT FLEXIBLE, CLIP, ANGLE, AND OTHER SECTIONS. ee fe ee at 
—~ ROLLED STEEL SLEEPERS. — eat on ae : 7 fe sta es 
STEEL TRAM RAILS, A SPECIALITY, [cis SE fe ee 


STEEL ANGLES, TEES, CHANNELS, 


For Shipbuilding and Constructive purposes 
Guaranteed, if required, to stand the Admiralty or Lloyds’ Tests 
BTML CASTINGS OF ALI DHSCRIETVIONS. 


n¢f (LONDON. 3, VICTORIA ST, WESTMINSTER ABBEY, W 
ces 


Mosars. THOMSON & BROWNING, Agonts. 


(MANCHESTER: 27, CORPORATION STREET, 
Moxsrs EARNINGHAM BROTHERS, Agonta ie Mark. 
SILVER MEDAL, MELBOURNE, 1881 
TUBES and FITTINGS tor Gas, Steam and 
Wator, Quivantsed Enameled ind Hydraulee 
Tubes Boiler Tubes and Fittings Gastitte rs 
Toots Braise Coacky Anti Cortode Tubes and 
Fittings coated by Bull rs Rustless Process 


JOHN SPENCER, 


GLOBE TUBE WORKS, WEDNESBURY 
And J, Qucen Street Place, London, & C yey 





PRICE’S SPECIAL GAS ENGINE OIL, 
Strongly recotumended by Wess, 
QOrossnry Bros, Lrp, Mancuesrer 














ROBERT H ARVEY & COMPY. — PRICE'S COMPOUND ENGINE OIL, 
(Late Po Coon & Ca ATSO For Manne Engines and Locomotiy es 
COLONIAL ENGINEERS. STEAM]  pkice’s SHERWOOD SPERM OIL, 
Park Grove Iron Works, H AMMERS, For Ge neral Machinery 
GLASGOW, Slupbutldusk wid Bolermah a ptuobs PRICHS CYLINDER OLS 
ee PATENT STEAM & HYDRAULIC | PRICES BELMONT SPINDLE OLL 
RIvVEErTinGg MACHINER LT 


PRICE'S RANGOON OIL 


As recommended by 
THE WAR OFFICE AUTHORI 
‘ For the preservation of SMALT AW LE 
Articles made of 3, 





SPECIALITY 
’ LATHES. 


a mt SMITH & WILS! & WILSHAW, 
py) HALIFAX, ENGLAND 


Mulkorsa of all hinds of 


luiproved Self Acting, Sliding, 
ald Screw Cutting Lalbes, 


For boot or Power 7) 


JOHN BELLAMY, 


BYNG STREET, MILLWALL, LONDON, E., 


MANUPFAUCTURELL OF 


CORNISH, LANCASHIRE & VERTICAL BOILERS 


IN IRON OR STIGEL, 






ry 
* 
= 
4 o 
at dpi 


tal from owidation ” 


Pro 


Hae Ry, a 1ou 
»¥ ‘y ‘ Price Lists on application to 


PRICK’S PATENT CANDLE COY, LIMITED, 
BATIERSKA, LONDON, bt, 
BROMBOROUGH POOL LIVERPOU', 
Mathemat ral Drawing 
i INSTR MENTS, THEODOLETES, PENT Ga, 
CIRCUMPLABNTRLS SUMETS, TAPES, CUAINS, 
eee SOY ARDS, WELLES, ke 


eo 


Sw 


& W E ARCHBUTT, 


ca) Peake ee ee PAMDITH, 


© a 





WROUGHT IRON AND STEEL BUOYS OF EVERY DESCRIPTION Sontes es oa ae raced 
4 4 RL VTi Ts &F P| Lay a aye ak he rayebuory, a 
Tar Stil's, Steam Pans, Jucket Pans, Shoots, Hoppers, TANKS, CISTERNS, ac SUES OFLU Lie tpuime te isle ul Uled fel yl ility 


Lucl ptiee 
Wintiated priced Cul dlegaed forwarded on recoup of 
tlitee mt chap 
KARR) ALLTICTF WAH ANERD 
“cco brag | Paste ds cf th hand. dns 
rhe r as, Elway n a ton 
Stencil plates me great varie 


VATENTBE AND SOLE MATH OF 


BELLAMY’S PATENT TUBULAR BOILER, 


Unmuirpageed far quik Steamlna, and FQouemsy of Fucl Alaa 


BELLAMY’S PATENT ,HEATING BOILER, 


SPEUIALLY ADAPT D ro ORTICULTURISTS 


the tuag 


422 a 1) 
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THE “BISSCHOP” PATENT ARROL’S PATENT PORTABLE 


GAS ENGINE. |HYDRAULIC RIVETTING MACHINES 


ines Working in Great Britain. ae | 
1,700 Engines OF ng LAND AND MARINE For ALL INDORMATION AND PuIL¥S APPLY T 


SOLE AGENTS, 


J. EH. ANDREW & v0,, BOILERS, % W.P.GILMER & CO 


Jit STOCKPORT. 

a {Wagon Under-Carriages, catalan erat 
, London Office 1232, QUEEN VICTORIA STREET, E C. /ron Merchants & Contactors 
CIRDERS, GAS-HOLDERS, 


ALLDAWYW’S sg Oo'T s Hamburg Chambers, Quayside, 


PLONE alee on — “s NEWCASTLE ON -TYNE 


STrENI EPOWING 
All Stze8 im Kans, from | 
Stok 




















meme 11) Lhd Mares 


ie in Stock 




















WO4 





re 
Bik Ss 


LARGE NUMBER IN USE AT HOME AND ABROAD 






al! i. - 
. h ti git 


| a 1 Cat = : mi | a = ‘ Oa ect ee 
ALLDAY'S 


ROOTS PRESSURE BLOWER SIZE N°4 


" 
iy OP THE C QLOWERS war sunt a wat ido BY daa ied Hf Al THs VE ING & Pt & P RTE 
FOW THE wooee f\ | R 
THE BEST BEOW fat EN THEE Re. a earn AND POWL, . O , 


PRICES AND PARTICULARS ON APPLICATION 





Win. ALLDAY, SONS & 60,, Engineers, Birmingham. j _ ENGINEERS, 
RANKIN & BLACKMORE, =| ROCHESTER «ens 


ENGINEERS, GREENOCK, 72, CANNON STREET, 


LONDON. rere 


MAKERB OF RANKIN'S PATENT 


9-CYLINDER DISCONNECTING COMPOUND ENGINES| “gg , 
4-Cylinder Disconnecting Triple-Expansion Engines, 


FOR PAP DEE NE JPWEN-SCREW STEAM RS. 





is 80°, cheaper than by horses. 
WHITEHOUSE & CO.’S 


i | Self-Acting Adjt ustable Lubricator 
hl oc TIPTON HALL CHAIN WORKS, STAFFORDSHIRE. 
A a Perfectly Clean in 





EEN CR Clear Saving | working. 
NB er ies 50 per cent, Qne Month's free tria 
in allowed. 
Oil, Tallow, or = 
Grease. Srzeu. 









sn. : a ") 2 ’ 3 i ? J ; 
Ey rite __ in, 24 7 | in, 3§ 
aceen es Sy . 
Cannot get out of 





order. Prices on Application. 


[lie piiedpataty intanes ehamed ter these faames, as colupated with the ordinary 
Posvtinde: Gomipounsd aud @oa Scybtuedos darple Pageumston ft tiganea, ae- - 
1 : ry TPacting, with twovalyos which are set to requisite feed by means of lock-nut, to 


SIMPLICITY OF CONSTRUCTION, ECONOMY OF FUEL, ACCESSIBILITY OF WORKING PARTS [only uccessary Inbricant to flow Lt ceases working with the engme, and remams closed unt 


SUPERIOR EFFIGIENGY +: LESS TEAR AND WEAR the engine commences working again, thos aoe: every possible saving, 
PEER PAREIOE TD ARS AND Phichs ON APPLLOVTEON ( LONDON: JC aS oae, 1 Or Crutched Friars, E.C. 
- meents ay MANCHESTER 7, Exchange Arcade. z14 
Dea dite thetic ou des diaba bon ou both 1 3 VFEL dS of tt acas Bottendat id LIVERPOOL Non: & BROWN, 7, Exchan 24, Fenwick Sec 


__SE rT. 12, 1884, ] 
— SAFETY 


— 





_‘* SELF-SUSTAINING ” 


HOISTING MACHINERY. 


Patented in Great irituin and Ireland, Germany, brance, Belgium and the t' nited States 
Momentum, or the tondoncy of heayy loads to increas. there xpecd while heme lowercd, ls Overcome 
In our Hand-Power Lifts: ADVANTAGES. 


1 No Brake rope is neccsaary 

2 The kndloss ropc onty is uscd for rating and lowciing , and tie lowering la effected by pulling down 
the rope, WAND OVER TANT, aa in raininy,, but mn the contrary direction 

Hi The eage and load cannot ‘RIN powN | 

4 The operator may ier de’ the Rndleas rope at any ronment and the towd will beaome shationary and 
“RELY AUMTAINED,” without shock or undue strain on thie workiny parts of the Lift 

All our Lifts aro NOISEXLESS, and the lower, is aa penth and oaay as the most nervous 
Invalid ran desire 


In our Cranes, Hoisting Crabs, and Derrick Winches: 
1 The HaANpLES cannot FLY BACK 


Y ‘Tuorting the handox one way raises the load turning them the reverse way lowrrn tt 


8 The load ta glwaye ARLE BUaTAINRD" whe the operstoc lars ao” re HANDLES 


In our Power Lifts: 


1 The Lowxaine of all loada ia oNiroRW and eae AR, ancl is dndcpondent of the operator 
2 ‘The load weabwatve seRLP AOKI AINED, Coch Khould the dutta powerfall 


Illustrated Catuloyues and Price Lists on Application 
Drawings and Estimates frantshed on receept of necessary particulars of peqnerements 
Sole Manufacturers wid — atent Proprietors 4170 


THOS. THOMAS & SONS, “Acme” Hoist Works, Cardiff. 
ESTABLISHED 1849, 








RANE 









Ol ovens 
dv seraption Mamafec tured by 


W. BOWSER & SON, 


GREAT WELLINGTON STREET, 





GLASGOW.» 
ER a liye Tt a a A AR PP SE IE, 
SAFETY VaLVE VWikyx MANUFACTURERS 
for Land and to the 





Matine Borlers 
Thow and 


ADMIRALTY 
touae otteti fhe tera tcephest xatiafactian 
Extract from “ Enginecring " 


VALVE 


‘ Woetiaae neowe divve nada heard fateuiable repartee f ibaa tion of Menace That tp & on 
i) Malan mtd we cided flat Chev pty pet remubte be th aan pe gated flied) qieaet line baryon, 
BB) power acl prwtpet cle dng perme Wliet Che peavure Felis apnin wiholet a Are certhaly very 


® flrogle ju conustri toy Her mala arhy len hy ban 


DErur tees Butig ities “Mentteur dacbumtiiella 4a Aa 


ALEX TURNBULL & CO., GLASGOW. nt 
London Agents Messrs WM DOUGLAS & co, 10, 8t Mary Axo, EC 


it a4 sae. BTS yee 


ia Tha canoe Wherry Cottnaslian 





Az 





roo 


mec icoembar wi 


POL? EL eats 


Parr pry, 


hoi 
CaN dae MOE LE 
OTE a td AE fog 


@ CROWN 
PHOSPHOR-TIN.|: 


BY USING OUR PHOSPHOR-TIN, 
Phosphor-Bronze can be made Superior to 


any now in the Market, 
AT 80 PER CENT. LESS COST. 


Three cwt of our tin will produce one ton of Phosphor-Bronze, 
sae effecting a considerable saving in poe and enabling 


Manufacturers to use the same stock of Copper for all purposes 
(See our Cercular ) 


BILLINGTON & NEWTON, 
LONGPORT, STAFFORDSHIRE, 

Agente.—London: HAUGHTON & 00, 110, Cannon Street, E.0. 

North of Europe: A. SINGTON & OO, St. Peter’s Square, Manchester 


e: ‘f 7 rs os 


CO, O create 4 Ur le Bae ny fe ifs, 
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R. HUDSON’ § Parent STEEL IRON ‘ TRUCKS 


LIGHTEST, STRONGEST, AND MOST CAPACIOUS MADE. 


Patented Kurop, America, and British South Africa, No 2677, 1875, No 50, 
S77, No 3872, 1878, No 102, 1581, No 4353, LSSk 


With or Without “END" DOORS and “8 WIVELLING ' UNDERCARRIAGE, 
for Tipping at EITHER SIDE or END of Rails 


THOUSANDS IN USE BOTH AT HOME AND ABROAD. 


Made to any sic or gauge of tattle Over 100 Trucks turned ont weekly 
een 


as as 


ez, 


te 
an ll i ‘a 


ai s a2 ee: Pad 
‘ 
= qe pene. a ad t 


ri an ar 
ae tel oy 


R. HUDSON, BILDERSOME FOUNDRY, NEAR LEEDS. 


Registered Te Jlemraphic AddreskR GILDIERSOMF, Lit Ds 400 
Telephone No, 1410 connection with the Leeds Exchange & Priuvipal Hotela & ylacos of Business in the town 








NEPTUNE FORGE, CHAIN, ANCHOR, ENGINE ano BOILER WORKS 


JOSEPH WRIGHTS.C2 
TIP TON 


SOLE MAKERS of 


BERRYMAN'S IMPROVED PATENT UNIVERSAL EXPANDING TUBULAR 


=@  EEDWATER H odin R 





HOT WIM. § 






THE WELL KNOWN 


BERRYMAN HEATER 
AND 


INTERHEATER 


ARE NOW FITTED WH OUR NEW 
PATENT 

- SYPHON BOTTOM 

AN 


D OTHER IMPROVEMENTS 
SAVING 
rrom 15°" rq 50)" or 
COALS, 

: BOILER POWER, 


WATER & LABOUR 
24+ 1000 sci0 


— ag @ ae — 


SUITABLE 
FOR HIGH OF Lon 
PRESSURE 
AND COMPOUND 


: ENGINES ‘ | 
SOLE MAKERS serach SPECIAL BEST BEST J.W& CoO(Reciste: ep Brand) 


CRANE CHAIN 


vi 


i mths feum l CHAMAER on 






NT HEATL? 


- 
Q 
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7 4F BE PRY MAY F4 ve ¥7 HLATES# 
THE BEPRIMAN FA 





: ern eo7 reel 





THEY HAVE NEVER BEEN SURPASSED FORSTRENGTH, UNIFORMITY of” 


DURABILITY, AND ARE MAL® Br SPECIAL WORKMEN # RUA) IRON OF 
SPECIAL QUALITY, PREPARED EXPRESELY FOR TPIS COMT AN, UL 


_ a 


ENGINEERING. 


THE STEEL GOMPY. OF SCOTLAND, | 


LIMITED. 
(STEMENS PROCESS). 
150, HOPE STREET, cLascow.|D 


MANMUEAOTUNRERNRS OF 


Steel Rails, Plates, Angles, Beams, Bars, Hoops, 


1091 


Forgings, Steel Castings, Blooms, &c. 





rL& Ww. BEARD MORNE!, 


PARKHEAD IRON and STEEL FORGE and ROLLING MILLS, GLASGOW, 
CONTRACTORS TO THE ADMIRALTY AND FOREIGN AND COLONIAL GOVERNMENTS. 


STEEL PLATES, SHEETS AND BARS 


ae Tens PB todos) aad 


TRON SELES, PLATES AND BARS 
FOR STIPS, BOTLURS, BRIDGES, KC 
Pledge Ballet peaks wUbas ag 


Rieaol Bieat todd Micel 


POR COMBUSTION CILAMIEE RS 
Bollor End & Furnace Plates, Flanged & Welded, 
IRON AND STEEL FORCINGS OF ANY DIMENSIONS FOR MARINE ENCINES AND OTHER PURPOSES. 
IKON AND STEED CRANK SII T Ob SPECT VE ALY NUT ACT UIE 


4 i Pesan 
Beto Ff qe ua Gomme tb Wor MAL LIN Bee re 11 Wodhi 
Wewesstde oe dyad Wi WEEST ft 
{FUP bao did dk 


Vetflast Uo, bron atl Street 


1k 
its stan Mh ae 
Nuit ( ht 


RUSP a7! , 
ye AN 
his Mere aCe ett Pout vance rblU Rad's 





ATTWOODS PATENT STEEL. 


ESTABLISHED 1862 


STANNERS CLOSE'S STEEL C0., 


WOLSINGHAM, vii DARLINGTON, 


MANUFACTURLRS OF LVERY DESCRIPTION OF 


CAST STEEL FORGINGS AND CASTINGS, 


Piaton Rods, Slide Roda, Motton Bark, Ornuk Shatts, Propeller Shafts, Axlos, Wire Billets, 
Apadesa and Shovels, &o, &o 


boss 





Gold Modals Melbourne 1681 Paris, 1878 Ehist Class Medals Parts, 185 


SHELTON BAR IRON COMPANY 


STOKE-ON-TRENT, .» 122, CANNON “TaN a 
STAFFORDSHIRG 
"ei 
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iy: . 4 vi ay — 
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Mout, res ec _ 
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“Y SHELTON BR Te 


Noetlen dan be taken tat itt & oiv strnpty una won, 2) thant tank 
Maetindriven date witheat ner win tupker thea oop iets D at.J 
Doteme and full patloutars on ay pel etion 


R. R. NEWLOVE & CO., 


Special Steel for Ant] Collapse Rings & Welded Tubes. 


5, London, 1862, 


i ew wv 


THE ‘‘ECONOMIC” WATER TUYERE. 


hn] ew une 


ENGINEERS, NOTTINGHAM 
RESPONSIBLE AUENT WanTED sits! CHARLES WOOD, Tees Ironworks, MIDDLESBRO’. 


{Sree 12, ae 


fa alloy la an tproced ras bard dunshle and slr 
gollen colur, when olted th prodiicess a cund casting of tna rath if can he 
forged tol anil c 


mild wfect poxanadny w lewitiful) 


old, and dakoa a very bie poliah 





[T4 METAL TH BRING LARGELY UNFD 
sa All KINDER OF 
MALHINENY 


pELTa_ 





For Frices 
or 


INGOTS, PLATES, SHEETS, RODS, WIRE 


Biv, APIDA 
PATENTEE AND MANUL ACTULER— 


ALEKAN DEER DickE, 


40, CANNON STREET, LONDON heyy 








TH WELDLESS STEEL TUBE COMPY., 


ICKNIELD PORT ROAD, BIRMINGHAM, 


MANUFACTURERS OF 
BOILER TUBE 


AU dp lig a ee 








SS arrenanien TUBE. WITH HEXACON BOCKET SCREWED WITH HIGHT A LETT HAND THREADY 


=a 






PATENT WELDLESS STEEL TUBES 


For Boilers, Hydraulic Presses, Ferrules, Boring Rods, Bushes, Shafting 
Couplings, Spindles, Collars, and other uses, 


TRADE WELDLESS MARK 
oa : 


4810 
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Moly 


woon’s PATEHNT 


Steel and Iron Sleepers. 
TEN TIMES MORE ENDURABLE THAN TIMBER. 


fall errr eee endl Try tee oe Ty Rakai Poy tad 
Vieor al the Colonies 
mi The flret ae mhy Cross Shoo per ie uae 
upon Badin Paulas wath fo bat 
hatfomied! uals 


Ample beatin. on dtl asd 
Cuan be shilftsel wathort cage 


Always perfectly in “Sa 







THE MOST SIMPLE AND PER- 
FECT FASTENING 


Narrow € tye Rallway, from lean tu gear, ua use 


tneth Cleveland and many other Mines 


be —24'.-y) 


Agricultural, Portable and Light rh 
Passenger Railways pat down complete with Rolling Stock 


ms) 
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EST A BLISHED 1840 


LINOLEUM $s MACHINERY, THE THAMES BANK IRON COMPANY, 


UPPER GROUND STREET, LONDON, §.E. 





IPAL FACT STAINES, ADDLESTONE. 
BP {ED WITH P RN Cie Fr. du Linoleum, Paris, Bremen, &c. 


T. & W. SUMMERS, late SAVORY & SON, 


SOLE AND ORIGINAL MAKERS, 
GLOUCEHSTHR, ENGLAND. i: 


HOT WATER BOILERS, 


PIPES AND CONNECTIONS 


| SCUPRON IPS We lor os and Water Works, 
HENRY POOLEY & SON, HOT-AIR APPARATUS ERECTED COMPLETE. 


FRI EI Stel nae gh irene 












Dynan’) sec THE LARGEST AND MOST COMPLETE STOCK IN THE TRADE. ‘iene 
Le ndon 1H5] Ai Mats leant a aE aR TT 
fan hon aire % Wael 7 F 
east SNe ii - i Catalogue Gratis {lustrated Price Book, Thirteenth Edition, Price 1s 
Hae a ie | \ “ . ry eae {-) 14 : : 
Marwow (add) Us! Atel dk, : 
tli tow (Stlye1} TX7? Highiand B ° rt 
Yolo fAnol bis N1y ant ‘e 4 
Ly IW{HiD aye) 187K wal armimall 1477 ner 
lh Im (Mertz ) ES6 Moy al Maree hie . . t IRE ENGINES. ERE ENGINES 
Hy il V4 fer Pisarqn : 
Mi divin atid qd fanny PHO Yr 4 

ged Shy FURL itt ithe ) 4 Sib g | 

esa ota Agate ey | A Say ier WILLIAM ROSE &CO. 


Deansgate i Grosve nor Naauiin “Manchester, 


MANE RACTIRENA OF 


PATENT EES. AND SOLE MAKERS OF 
FIRE ESCAPES, HOSE &e. 


POOLEY'S WEIGHING WACHINES IRE BSCArUS HOBH. 4 


For all Commer Ja!" Manufacturing, Railway, and Mining Usea Adapted to the Standards of all Nations ia ne wa Sik yice “ Vauchor's” Patent Howe, AM ni) i Hid hy us to all 
ae P | 410 


Works: ALBION FOUNDRY, LIVERPOOL. 


Fie ot Street, Lonnon, F ¢ 
Po AG cin, ond figth Lav verre uke AATLR ON TNE 
{t eonrnsy fi inl Stroot Newront, Ma 





Found Street, WE i 
Bid : i Koad, Dkr 
Allnon We nka, Mi hip in Strosh GLaRGow — B4d 


“ BOAZ’S Patent BOILER, ners SLEANER 


ee Wothe tind 





VAUXHALL IRONWORKS, LONDON, 5 W.,, 


MANMPACTI TRA OF 


The ** VAUXHALL” Donkey Pumps, The "EXCELSIOR" 
Duect-Acting Pumps, 
HIGH-PRESSURE SCREW ENGINES, COMPOUND SCREW 
ENGINES, Patent SURFACE CONDENSING ENGINES, 


PATENT PADDLE ENGINES, HolaTinag MACHINERY 
eee trey 12)2 


EE a PRICE LISTS ON ALTO A TS 


F. & J. BUTTERFIELD & CO, 


Engineers and 8 Midlan Works, 
ie 
Machine ‘00 Makers ¢ KEIGHLEY. 


1h YORKSHIRE. 
i Aik d HH is 


ae fig 1 . wi 
aod 


eee 
ee Eobeloy 
Tye oi Vi 


: WORKS, “99, WEST INDIA ck ROAD, 


MEHOUSL, LONDON 


FRANCIS BERRY. ‘& SONS, 
—— SOWERBY BRIDGE, | . 
‘| — < | ENGLAND, 
oN ee ae " Tronfounders, 


ee Engineers, 
imei mere Accom 


ANT 47M) 
“eee iene et 


PLATE BENDING MACHINE Machine Too! Makers 


CHARLES WINN & CO., 


GENERAL METAL WORKERS AND ENGINEERS, 
Head Ofices & Works,| BIRMINGHAM, (GRANVILLE STREET 


IMPROVED PORTABLE SCREWING MACHINE 





























ree 


is, 
Be i: 
es a ith 


. if Head Special Machinery fr 
if. | MARINE 


ANT 


’ | ! sl 
mA? LOCOMOTIVE 








~F —_ | ae uf 
- oO | a o 3 i 3 oe oi rag lips d 
id wig a ee ia ENCINEERS. 
* ; sa a a a — eae 
DETAILED gen ny at ; DETAILED ‘i ; 
PRICE LISTS eR i lf Ei wg PRICE LISTS 
APPLIGATION, Oo APPLICATION 
—O-- " oO 


AMONG OTHERS WILL BE FOUND THE FOLLOWING ADVANTAGES : 


Tustantane ous rcleaxe of qupe wher ecrewed by a sample operation thus disper ui wath 
{he slow aetuin motion whick has hitherto boon a vexatious daly 

A powerful sell cautiamg pope bolder which wall grip 2m tube os dnandy us foam wathotut 
distorting ita shape or + plitting at 

Suppheity of the screwing ArLAnge ent, whoareby the most mesxperieuc docan screw amy 
size of tube, and to any length of threads 

An arniaupeme nt, hy which the dics arc mstantapconsl) rerdyrted and are made self 
contiomy, so that acovecy and wunmfornnty of sizes etured 


The Best Material and Workmanship |s used throughout 471 


London Office and Pattern Rooms : 41, HOLBORN VIADUCT, E.C. 


OVAL HOLE CUTTING AND BORING MACHINE, "5 


XVIII 


The PATENT ANHYDROUS LEATHER Co., Portsmouth. 


Confeuwtor ta ll M Short Cut Strap Butts 
Ceoveddete ait and Strapping for 
Vvsbx UES Home and Export 


Np WATERPROOF PUMP 


Mant Fico neVsor 
ANHYDROUS LEATHER BUTTS, &C. 


COTTON BELTING 
LEATHER HOSE, 8 
Perfectly Waterproof. ; 


Mui blrivigyg 9 Be dts 
Withotit Ctorns ovate, ary 
wetth, and fo Geanginit Pruce and Testunonials 


any roymired TET Free BUT 
Laoeerit PNariTioN — Thr Detling wasat work af the Royob Aquarium, transinitting up to 130 TEP 


reid 


mp NDB — Al Waterproof 
e (Goods arc ktanoped with 
weour Keysttered = Trach 
Mark, without whioh 
WOue wre yonline 


FaTan.isiisy 1860 








eet 


THe Boros IRON &. STEEL (oP 


BOLT ON, CA 


u - om “fa 
toa 


JOHN & JOSEPH HUGHES, 


(Estab 1830), Dealers 








mn Metals and Manufacturers of 


YARD BRASS 


("t= a 


AS 





ALSO 


CASTINGS IN BRAS, GUN-METAL, AND PHOSPHOR BRONZE, 


Mill Brasses, Raitway Wea Brasses, &c Viaz 


ALBION METAL WORKS, WOODCOCK STREET, BIRMINGHAM. 
IMPROVED PORTABLE HOISTING ENGINES. 


TESTIMONIAL 
aMb asa bans Paved Steet Pore Anim ane 
“Ist September Psst 

Daan Sin DT dpeve rere be pelt aseare arecertity ing that the qh) Rave No 7 Medvalhe s 
Thom ye do thea Whee ot Contes Pe Tt troee vont Sore Care agro nae qs iy 
every eatinfaction  Phey mts caealy worked, cid doa datee aimount ob work aba 
FUL Coil Peucetiflderitty reeanmitiened them Cu Wharf Purposes 

Pom vor bedhtally bY DOCH Secret an 

ie \W M NPt vay Jt, i me Pon Ach Tuned Lc kc Wry, ] dsitod 


Ww. MM. MEHLWVWiIitt.H, 
PNGINPER AND TRONTOUNDIE R, 4909 


SINCLAIRTOWN FOUNDRY, KIRKCALDY 


WM. FOSTER AND CoO., 


LIME rHDb, 


WELLINGTON FOUNDRY, LINCOLN. 





froth id 
CVEINDEN 


Pore ABKL SLED Dei 4 








HORIZONTAL & cn 






| A CN. : , 
= tf \ Ae ug 
a i wa in 





Bollers of All Kinds. 
THRASHING MACHINES, 


SAW BENCHES, &c. 
SECOND - HAND ENGINES. 


CATALOGUES & PARTICULARS 
ON APPLICATION 4445 
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= ee 


CHARLES FRANGIS, SON & Co. 





Hronse Molal Londen 
Qautd Me dad Wnwn 1 4y 
Viipdieaaf A wail iia het] 


VRG1 


CEMENT MANUFACTURERS, 
WEST MEDINA MILLS, NEWPORT, ISLE OF WIGHT. 


Ofhtces —17, Gracechurch St , London (Kaxtablahed n etic of 60 years, 

Po rtland Comont according to the Board of Works T oat, 
At attanatvaly uded im Lie cometiucton of Bpltiiew! Kotte aud other lore uudertakiage, Ith fur tie 
thotwe atl newly every bore ) hh truvcrurmeyst 

Modina (or Improved Roman) Cement, 

Particularly adarded for Haydaaudle Putpewns more parthoulariy where ul & setting da requlred, mich aa 
thie Breakwater a Alder: y nod the Ujdeat (hettoury where afany Crotadnd tata have bee del 
Duns A J ALDRICH, 1b, Talbot Phe: 
(ork THOMPSON LROTHERS Yo, Winthrop Stree, 
Bervakt CLOTWORTHY ae Oo, 3t, 3h, aud4?, Tomb Stroct 
ScoTLAND CURKIFACO, 2:, Wi ington Street, Gluszow 
PivMetrig A GILLI ‘ Vectin Stores, Sutton Koad 
Pos Wo RROILARDS, b, Bue Santen 
Rogoravy GF ob JIOLSE IN oa Kua Saint Koma 


AGENTS 


4 


THE STAR RUBBER COMPANY, 


WARHOL SFR 
1G & POs 
NEW SOK, 


1h) A 159, Pronk St, 


BOSTON 





Heale Nhreat, 


STORK MirLs Ts lephoue No "147" 
10? Waoat Reweut Learn TRENTON, NG, 
R Tolug 
GLASGOW USA u ugraphu errs 


“STAR,” GLASGOW 





JHE OLDEST AND LARCEST MANUFACTURERS IN THE UNITED STATES, 


1431, WisT REGENT 


WEG TOINTIMALP TERT TIES TANT OL RNP DOAN FRTARY ISPEALISNTD AL 


rR E TT, 


toy Vhe uclyutantay s if ov Durape and the Continont, where there will be abwiuysa stocle of Goods eulitable for the 


Gafheressd Ge cchent 


We beg to Call your wétentian fo the Prac Jos) whoedowall da forwards d on appliiadion, And 
should vou doa the faveur of Compartty: our Price 


nnd quality of Goals with offer Campinies we are 


thoroughly confident that, by gi, ada small Sample Order you Will be cornvinccd ob the itait ai ANDING GF 


IME RTA bi knee COME ASS of Whieh our pa eiantce ta Paice Tast speak a for itself 


We would call your speccul 


vttention to the Mecdilk whieh we obtained at the dot Metbouroe Fahthitien for the wuperten qualities of our 


(yascow, lost 


re Puede” 





|MAWLAM 8 PATENT RAILWAY TRUCK COUPLER. 


ul I ih 


J 




















PRICES AND TESTIMONIALS MAY BE HAD ON AVPLICATION TO 





ba bdaeny nail Ebeope 


LE GRAND & SUTCLIFF, 
ARTESIAN WELL ENGINEERS, 
100, BUNHILL ROW, LONDON. 
“Abyssinian” Tube Wells. 

1 REGISTERING TURNSTILES. 
! THE TUBULAR PILE, 


For Bndge and Pier Building, &c., 


AV] 


6074 


&e, 


Prize Medals at the Alexandra Palace 
Industrial Exhibition, 1880, and 
Peterborough Exhibition, 1882 


ey Por coupling and un- 
couphng Kailway 
Triveks wilkual tt 
workman using it 





hang required ta po 
between the Trucka 
It miccugilates ae al 
ferdtion mhateter in 
the caentiag Coupling 
Chittns Uy ith ineatis 

mS one or beth of tha 
Rese Couple Chains may 
In otinekad and the 
ey Chums when oan 
: 4 COUpled may also ba 

BY hooked batehontothar 
tay) Oud housS required 
BY Sonu neue new 

















Meany tite dy the N ER 
aman (0, a other Rawlway 

3 Compara s 

Hy ita ube the work 
ee) dd odicre oruepddy one 
Bay Complinticcl and with 
out the danger to lite 
Winch (intl whauaating 
espoci uly la incurred 
when the Coupler is 
not aed 


ROBERT ROGER & Co., Engineers, 


“STOCKTON IRON FOUNDRY ” STOCKTON-ON-TEES. 


Who are the Solu Lacunseses and Manufacturers” _4aSii 


EVIRY TOOL WARRANTED. 


= FIXED ENGINES\IMPROVED “DUDGEON” EXPANDERS. 


PRICES 


REDUCED 





me SIZES. IN 
STOCK, 





Those Tools contain many improvements and ave & much greater Tengo. 


expansion than any 


JAMES GIBB & C0., 23, dt. Mary Axe, LONDON, E.C. 


(1884.1 


SEPT. I 2 





* Helvetia” Leathe: Belling & Laces 
LUATILBR PEE Hosk, 
Pustup and Aydraale Leathers as 





FRED® M. MEAD & CO.’S 
PATENT “EAGLE” 


STEAM PACKING. 


Bilt Lubrieating, durable, and of low price, for Looe 
motivcos, Steam Hanimars, Mining Pumpa, &o 
Office 65, Watling Street, 
Wonks  WKENNINGION Roap, Lonpon, & 3 

AnD at Pituapsuinta US A uHaO 


EMERY AND 
EMERY CLOTH 


Munutactured hy 


ACTON & BORMAN 


IS UNSURPASSARLE BOD 


72, BHOEHE LANH, LONDON 


WILLIAM WILSON, 


BOILER MAKER, 


LILYBANK BOILER WORKS, GLASGOW, 
(FxrAnUIMIEKD L5452,) 
Daving remodeled bly Works and erceted newost and 
ost approved ot hincty, Manufactures overs 
dene 


Mion of 
IRON AND STEEL BOILERS 


of the Highest Clams and far any required pressure 
Mpertteadious Aatiniatea sad (lle ee ona of Bours furnished 
on agp facie avi 

Lowbom ERernuiwuntative THEN ot ey FY Manuton House 





Chamiburs Ll Quem Siete cla Ktroat Ke ¢ 





SHARPLES IMPROVED 
HICH SPEED AUTOMATICALLY-GOVERNED ENCINES 
From 4 to 250-Horsce Power, 


Tor pricet tail purticuburs, apply to 


HENRY COLEY, Mansion House Chambers, 


It, QUEEN VICTORIA STHEET, FOC 


JOHN BEATSON & SON, 
400, ST. MARYS GATE, DERBY 


INAS? 


JHON aml ATE] RAIA, of all esotiona from 10 lba to Ag Ve 
er yard—liew perfect new alightly defective ar aaoond hand, 
with Frab plates Halts, arid Nuts Obairs, Aylkes, and Points 
and ( rowsiuge ta maton, when required 
tueland Troe Win hopes Locomothye Kngine ac fe 
ate Plate Alieele ao tee) of all Kinda Pig Tron of all 

1 





bid 
elivered at all Railway Stations and Porte lu Great Britain 


op Pec YATT cme — 





i 
EDWARD MERCER, 


HOLLINS IRONWORKES, 
HOLLINWOOD, MANCHESTER, 


BRIGHT SHAPED HEXAGON NOTS 


AS SUPPLIED TO THE GOVEIMNMENT, 
Which for high 1 ele finish, and lowness of prion, 


juaranteed accurate to Whitworth's 
4146 


sre unequalled 
Standard Prices and samples on appheation 


ENG GINEERING 





1..| HEPBURN & GALE, Limited, 


TANNIERS & MANUFACTURERS OF 


LEATHER MACHINE BANDS, HOSE PIPES, 
WATERPROOF PUMP LEATHER, 


AND ALL LEATHER ARTICLES FOR ENGINEERS’ USE. 
LONG LANE, SOUTHWARK, LONDON. 


LEROW’s 
aldact rane NON-CONDUCTING COMPOSITION 


For COATING VOTLERS, STKAM PIPES, and other Steam 
Heated Surfacod To prov ent the radiation of he at, wave fuel, 
jacreade the power of atiam, and keep the atakchole and 
aging roo col IT WILL AT ONG h, SHOW A LEAK 
IY CANNOT CATCID OR COMME NICATR FRRE | Used by 
WOM Govornmentin the Dock Yards, & ,& Three Boilers 
coverdd with thia composition, will do the work of four not 
covered May be soon where it had been inoue for twelve 
and fiftccn yoers 9 Hatisates ys en 4735 


F. LEROY & CO., 


Gray 8t, near Philpot St., Commercial Road, LONDON, E. 
Giifhth Street, Lower Broughton, Manchester, and South Shore Road, 


Ole 








(latoshead on Tyno 





W.. BER EFrELD’S 


FOSSIL MEAL COMPOSITION 


(NON-CONDUCEING MATERIAL) 


FOR COVERING BOILERS & STEAM PIPES. 


pade m Bronce ht outin ba7i, used already Ty mins thoue wide of ate roa umes allover the world 
ark TWO AU DAES ay AMS'DS LQPAM Pica aes Aceordiny to teet+ nirade bey Ma de 
WoC dah the caren testity Gi aheer Gte wt of Dossal Meat uposrtion applied ta 
Ww Ly Steun Pipe a whieh ae ce kqomed to the we ‘ai round workup. bey tonebaite bit adh tlie Ve aa 
TM oyound, willwave $5 te 20 bond of best Wel bo Steam (oa) Hoan dary r cpuatnadatace dey 
HOM cCoveumentia the Dorkyiaidasa, Ae atten ABOE NY tial Macoinpetitven wath abl 
other ( ovetimes used hitherto Sec heportof Prialuiiesn ef seph Chat psa 


21, LIME STRETT, LONDON, FC , 


“C A. HAACKE & CO., 2 HIME STRETT, Lonpon. Fc ang 


Sow Agiein —)]orsouth Wakes and Monmouth Wo © UPd TN & C catekese I Bat Roath, Cardilf 
Jor Scotlind GEORG BE ATR, ds, Guten strert, Gascon mast | 


KEENAN'S wt 
PATENT 
NON-CONDUCTING 


PAPIER MACHE ny Re 
MATTHEW = ENAN. 


SO Ta- MAIN U BA CTIU Fi ak, 
ARMACH WORKS, TREDEGAR ROAD, NORTH BOW, LONDON, E. 


BINNEY & SON, 
CATHERINE STREET, CITY ROAD, LONDON, ELC. 


BRANCH DEPOTS — 
50, West Howard Street, ENGINE PACKING 
ENGINE OILS, 


GLASGOW 
63, Broad Street, COTTON WASTE 
COTTON BELTING 


BIRMINGHAM 
22, Wellington Stroat, 

LEEDS ENAMELLED GAUGE 
GLASSES 





For covenng Steam and 
Liquor Boilers, Steam Ooppers 
Pipes, &c 

It prevents tho radiation of 
heat ancl condensation of «teum, 
and effoctea lurge sav me in fual 
and labour Itis the only Com 
I edition net afte dad by tha 

Vouther or Wet, and is the 
only offective non conduetor 
Howdborest to vesrals of every 
whup and am every postion, 
without any 6s torn al casts 





MARK 


LOLT 





OITY DEPOT 
62, Queen Victona Streat, 
LONDON, E.C 


Prices on application 


JOHN OAKEY & SONS, 


GENUINE EMERY, HIGHEST AWARD 
EMERY CLOTH, _ Filladetphia, 1876 


Wellington Mills GLASS PAPER, oo 
LONDON, 8.5. 





450 


Shipping orders proinptly attended to 














Paces 


GLGvi AND GAITER 


12 First-Class Medals 
AWARDED 


Combs Tannery Stowmarket, 


Powe fasts and Terms on app/teanion 


TUCK’S PATENT PACKING 


Kor Slaam Puginee, India-Rubher Valves &a 
THALEF WAKE 


TUCK & CO, LIMITED, 


Mew ot call omiferitren te tbs 
linet] Linde Maik whol 
fu tudor wll myepea Upuh 


eeolidenythof did RR EATEN § 


PACKING one nk up ou the 
Valves (Quarta test paucity 
Bhawl Toda Putten bugle 


Hose Tubltyy Bar titi, a 


Contractors to the 
Admaratty, 





RENA 
Ponpon 116, CANNON St, FC) Liverroor 4%, Ciuarkn 
br Canty tOt, Roam Pucwe Works Camper 


voreg DU LDAM'S 
qui. PATENT 


Metallic 


ENGINE 
PACKING 

















Ty the Prat, aid 
IW Applicable for 
very hiv Stefi 
Miedo Vivdrauhe 
Pres sires 


BELDAM MiG Tauine 00.., 


77, Gracechurch St, London, EC 4:14 
il re nS 


PETER M°INTOSH AND SONS, 


L2bib, bas at mieeae Gaszwou 
PaPiniiahimp Tye 


TANNERS AND CURRIERS. 


Masts Hat fol outore Atrap 
pity aby ltur oR, te Hoa taper 
Turgay Hotta iy deals Vantin 1: 
Wsibo Fec pow Dadi d Satire aint 
Apron tiles wl bkinde f (omthoen 
fr Welant allury « 1 


mer ubtdage pm ooi Haine anders 
era Tagaufiarcdernatol, ert 


he ies mt abigy ping pount 
et Lit f Price aie ane n 
wae’ ne myyl mts iy 





Canner & Cure, 


SOWTRBY BRIDGE, 
ENGLAND, ait MI 
Vealititasturce f LYE pth bee 


Pe dtalilas Pevadose ty odibe mind ? paw 
a li_ts Wo Plite ad ocr Vat stay bitean 
dun BENGE BFETDING, 
lia Vtideaoni dt pom Dumb (ures t 
You tinh Shoat Cut ateane Pb oatts 
Carrerte dard oa ae 
Arp ort it we 7" a¢ 
WReerhy 6 F7e A tout ad t Fee ob tpypr ate 





IMPROVED HAND- WORKING TAPS 


JOHN H. WIDDOWSON, 


(10) jonra Manager af sir Joseph 
Whitworth a and Co j 


FNGINE FR, Manufacturer of Acrowing Apporntissa, 
Working aud Machine Tapa, &o, to Wintworth a 
Staridard Throads and Sizes, 


Britannia Werks, Ordsali Lane, Salford, 
MANCHESTER bLAT 


Prices Liat) FRR ON APPLICATION 





HODCKINSON & CO., LIMITED, 


WAKFERR OF 








Evory iesseipetonss of bg OHAT® to Sample 


BLACK LEAD, &c. OnoSALL PATENT CHAIN "WORKS, MANCHESTER, 


DOULT 


LAMBETH, LONDON, S.E., 


OBTAINED THE 
ONLY 


A FIRST-CLASS AWARD 


bane 


CRUCIBLES, 


FOR GREAT BRITAIN, 
AT TIL 


SYDNEY EXHIBITION .. 


ALBERT EMBANKMENT 
YD Hh F 2 - S- 


100, Soho St., Liverpool, Granville St, Birmingham, 6, Rue de Paradis 
Poissonniere, Paris 


Peer He ET 





sh? 





RE PVCS AD FPYHRICHS OF TEFI 


ALLEN PAT 


ENT GOVERNOR 
sf FOR STEAM ENGINES. 


ween () 









tino Mack 


TS GOVERNOR developes the Urmoy 
ef STEED 


Powrh, gives 


UNtborM ny under varying londs, and 


Peoxomists Furs 


ROLE PROPETETORS 


WHITLEY PARTNERS, 


RAILWAY WORKS, 
24, TIUNSIET ROAD 


THE LOWCA ENGINEERING COMPANY, LIMITED, 


(hate PEE TOCHER TENNTNGS AO)? 
MUN EW Tedess, 


INGUIN EGER & BOLLE 
LOWCA ENGINE WORKS, WHITEHAVEN, 


- MAKERS OF ——- 


LOCOMOTIVE TANK ENGINES 


Of nll Stzos and Gaugos, from 18 inchos 


WINDING & HAULING ENCINES, PUMPING ENGINES, 


ROLLING MILL AND STATIONARY ENGINES OF ALL KINDS, 
; BLOWING ENGIN ES, 
AIR COMPREBSORS, VENTILATING FANS, COAL CRUSHING MACHINES, SCREENS, 
ELEVATORS, HEAD PULLEYS, AND ALL KINDS OF COLLIERY PLANT, 
STEANW BOLLE HRSA IN IRON & STHBHELT. 


Folegraphia Addis ‘hoven, Whitehaven” mt 


A thr 


LIDS 





HARTLEY & SUGDEN, Limnen, 


ATLAS WORKS, 


HALIFAX, 


MAW TAS 


Vertical Multitubular 


STEAM BUILERS 


ALAQ 


ORDINARY VERTICAL BOILERS. 


HOT WATER BOILERS 


(WELDID AND RIVE CTT D), 


HOT WATER VALVES, 
SLOW COMBUSTION STOVES. 





O} 









| a 1 
ie i'y 
oy NM 


Bis, HIGHEST AWARDS AT ALL THE PRINCIPAL EXHIBITIONS 


ee 


—— 


Paced Minatrated Catalogues frie on appheation 4046 


ENGINEERING. 


ON and CO.),|"STANDARD’ 


eo _—_ [Sert. 12) 1884. 7 


"STEAM BOILING NOZZLE . 


HEATING OR BOILING BY STEAM. 


The objcotionable noise when boiling by steam is entirely done 
away with, and the hiquor Heated 2 — : 
or Bakd QUICKLY, ECONOMI = 
CALL\ ’ ail SILENTLY 
4 2 1 14 2 BR 4am pips 
50/- 60/- 665/- 100/- 130/- 175/- 260/- 


NuMEROUK TRRTIMONTALM 





atl 


PICKING, HOPKINS & CO. 


BOW, LONDON, E 


SCHIELE’S 





PATENT FANS. 


All recent Improvements perfected 


BLOWING FANS. 


For Sniitha’ Fires and Cupolas, Drying Yarn, Grain, and other sub 
Bianced oIncroasing dinughtin dues, Forcing Fresh Air, dc 


EXHAUSTING FANS. 


For Ventilation of Milly, Grinding Roomea and Sowers, for Drawing 

off Dust, Stive ane dul Air For Condens ianiea and Noxrous 

Vapourd aid for Drying Stbtancea by hot or cold abe A special 

arrangoment for Stop Ventilation, with cousbincd Hngine — Subtable 

hiygiies to drive all alee All gives keptin atock Full particular 
for uny proces4d on application 


COLLIERY VENTILATION. 


apecial departmicnt Fans and kngiucs for from 10,000 tc 
__—— 250,000 cubic feet of air por minute B210 


Proprietors of the above Fans, and of Schiele’s Patent 
Turbine Water Wheels, are: 


C. SCHIELE & CO. Tue Union Ensineerine Go.,) 


9 OLARENVE BUILDINGS, BOOTH ST, MANCHESTER. 


Awarded First-Class Cortifeate & Gold Medal at the Calcutta International Exhibition, 1884 


GEO. CRADOCE & Co. 
WIRE ROPE WORKS, WAKEFIELD 
Makers of all Descriptions of ROUND and FLAT STEEL and IRON wikk ROPES 


CONTRACTORS TO THEN ADMIRALTY. 
SOLD MANULACTURERS OF 


LANGS PATENT WIRE ROPE 


WHEN WNEW. 
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ORDINARY OR OLD CONSTRUCTION 


WHEN NEW 





PRIZE MEDALS; received; fromevery Exhibitlongat which our Machinery fas been Exhibited, viz, 


LONDON, 1841, PARIS, 1855; SOCIETY OF ARTS, 1865; LONDON, 1862; DUBLIN, 1805 


WILLIAM MUIR & Co., 


BRITANNIA WORKS, SHERBOURNE ST., MANCHESTER, ENGLAND 


MANUFACTURERS OF 
MUIR’S IMPROVED HOLLOW MAN- |Special Brass Finishers’ Lather, with Capata 
DRE LATHES, various sizes, with Capstan or testwand Gnuide Screw Chasing arrangement 
‘Turret Hexta Foot Lathus, fin to ln ccntees, Singlo, Doubl 
MUIR'S PATENT PROFILE MILLING | _ or Four Patent Treadles 
MACHINES, Vertical and Horizontal, of the | Power Lathes, bin to72in contros, alldeseription 
Most mousse construation, tor Marme, Locomoth us, | Hanson's Manging Machines, for Flangh 
and General Encino rs Mages ora BEie it Bed ett Machine 
ALFRED MUIR’S PATENT MILLING ay A Me tlle pn ea 
CUMRRS and RBAMMRE varant die Jordan's Patent Multiple, Drilling Me 
thicct amore Workin loss thine than ans other Cutters ’ ; * 
ALFRED MUIR’S PATENT OVAL HOLE Punching and Shearing Machines, all mz 


and descriptions 
and CIRCULAR HOLE BORING MA- 
GELENIN for Rotlur plsten, Ke, Pinto Bdge 2 ening ecw 


: Special Machinery for Rifled Ordnance 
HORE’S PATENT UNIVERSAL MILLING | Armour Plates and Small Arma 
KLACHINES, with two Spindhs—one to work | Special Machinery for Sewing Machin 
Vaathally and the other Tlor}zontally laokere 


WOM & Co have tn there cxtenalve STOCK ROOMS (at Manchcater only) various sizo8 and deacriptlans ¢ 


Latho, Planing, Shaping, Drilling, Slotting, and Whoel cutting Machines, Singh Grindstone Trougha, an 
Pauhle Grindatone Troughs upon thar Patent Prinoiple 4002 





LONDON ADDRESS :-2, WALBROOK, H.C. 


_ OFPT, 12, 1884. ] 


Naw Wark eny wtth Salt Walter at the Eeatth Larfidution, Wastean (Salley, Wo bpat 


FRESH WATER FROM SEA WATER. 


For Ships, Yachts, Torpedo Boats, and Land Stations, 
Sizes 100 to 15, OOO {TEL allous (68, OOO htres) per day 
Normandy's Improved Patent Condensers, gnuranted te yild, per 7 ton of coal, 23 
tons, or 6100 gations, of lacsh Water, which as ait Uows from the apparatus, 1 clear, cold, 
bright- looking, agreeable, ind cqual im taste and appearynee to dthe bestaivcr water 
ormandys Improved Patent Condensers for Steamers will produce water of above 
quality when worked with the Greasy Steam from the Main Borers, and at sare time alse 
supply Fresh Watcr for foeding these Boilers tore plact that dostilbed: aad otherwaae Jost, 
thus avoiding the expenses and trouble due to the accwumulition of Scale ur the Botlers, 
and of preparing steam specially for distilling 
The rh tual Production of Fresh Water ise squcel to, at 75,00126 01185 percent mare than 
the Bailer Steam consumed by aboue Condensers, depending on kind of Condenser selected 
Over PSQof Nowmendy s Condensers have becn sappled to Her Majusty x Ships, and over 
000 to the German, Desh, Rian, Portuese, Spantsh, Dutch, Turkish, Britian, 
Chihan, Japanese, aud \rpgentme Govanments The Royal Mail Stemin Packet Company, 
the Allan nen Mail Steamers, the Cunad Royal Mad Steamers, and many others for 
ships, and on land am vaious pute of the world Apply to ht 9 


A. NORMANDY, Custom House Station, Victoria Docks, London, E 


MARINE ENGINEERS. 


M‘Arthur’s Improved UNIVERSAL 

BORING MACHINES are tho Best in 

tho Market tor Boring Martine Engine 

Work horizontally, and are ad- 

mipably adapted tor Boring, Tapping, 

and Stud inserting Made in Sizes 
to suit requirements 


ete — + 





Hoadial Drellng Mochames age to d2 ft feedias , 
dao, Heatizomtal boudial Daath, and all kinds of 
Mngroems and Sbrpboaldters Pleat 


A. MARTHUR & SON, 


JOHNSTONE, NB ae 
GOLD MEDAL, 


ESTABLISHED 1850. «.co2,Meo*s,, 


W.FURNESS & CO., 


Saw Mill Engineers d Wood ger Machinists, 


MANY RS OF PT VERY DESCKIPTION 








GOLD MEDAL, 
LONDON, 185!. 









fs MACHINERY 


WORKING IN WOOD. 


Betiinates and Tank supplied 


by | 


=a » 


Aluatrated Cataloyues4 on 


application 


GLOBE IRON WORKS, BANKHALL, CANADA DOCK, LIVERPOOL. 


LONDON OFFICE 19 WALBROOK, CANNON STREET EC 


TAM EHS BLAKE, 
NEWTON HEATH, 


MANCITESPIER FMM 


In I 
iP il 


dha 
















—— EE, 


PATENT 


BOILERS 


- FEATURES - 
DURABILITY, 
ACCESSIBILITY, 
ECONOMY OF 
FUEL. 


NO BRICKWORK REQUIRED 
Price fats on application 
LONDON OFFICE :-- 


WwW. EF. COTT, 
794, GRAGEGHURGH STREET, EC 
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—— (=)——. ae 
VARIOUB SIZES IN STOCh AND EE 
PROGRLSS CEL 


ENGINEERING. 
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THE “GOSLING” IMPROVED PATENT 


FUEL ECONOMISER 


FOR CORNISH, LANCASHIRE, OR ANY HORIZONTAL FLUED BOILERS 


WITH OR WIEHOL TT CAPE OW AYN TUBES 


siple Maauky Applod No ka oine Whatever No Alteration of Boiler 
Requien po Sbaithed diuabour te Apidly at Antony thie aa its Ae tion 
Liiproves the Draught Utiiecs the Pleatorm Che Proper Edaece te an 


Burner Cetbeat retoodt of Orde: 
Thoroughly bfliere ait 


wKCehHoumt Smoke pubetat: al and 


bhp thOSLING FA tONOMISER cri arsy rseda sees Til fowap or pur Bolpea, 


Straw Uoyks, THerrreri, Wire coNtewiuare vt rrese Gn Naw Peatias cneatrp 
OBTAIN FMRTICUL ME Ob GHEE ESV ENTIO OLD PORE nOENe 30 
for Praes, fa tem need, Ode od Aepattsy ate abe y agape te 


ROBERT GOSLING & CO., 


HATTON COURT, IPSWICH, ENGLAND 
@ FORTIGN AGINUS WANTED = 


BROWN, BAYLEY, DIXON & 00, 


LIMITED, 


Bessemer Steel Weldless Tires, 


AXLES, SPRINGS AND RAILWAY PLANT, 


SPECTAL GUARANTEED SPRING STEEL 


Pos deatiwe ydye my Wolo rik dae 


MANLT VERE RIE AS OF 


Olid © Lathine stor Voud Var Pay und) burr ‘any & 


PLAMSHED STEEL BARS FOR SHAFTING, 
STEEL SHOVEL AND PLOUGH PLATES, STEEL SHEETS, 
YWlatuig and Screen Bars, &e., 
BESSEMER ROUNDS, ROLLER BARS AND STEEL FORGINGS, 


lacht Rails for Pit) Colliery Work Tramway AC, 


SHHFFIELD. | 


LONDON OFFICE: 1, QUEEN VICTORIA STREET, E.C, 


AITKEN, Mc.NEIL and CoO., Engineers, 
Colonial Iron Works, Helen Street, Govan, GLASGOW 


MAKES Ol MONT FACT RE KA OF 


HOH ALG SUGAR CANE 
oe 


anid Qhitar yy we, 





FIVE-ROLLER 


SUGAR 
GANE 
MILL, 


ae TRIPLE EFFET 
arteranite VACUUM PANS, 
ee CENTRIFUGAL, 





And all the Roya vt 


SUGAR CANE... o tur’ ene, 


PATENT EXPANDING MANDRELS 


yes MANDRRD qa halt sa Bathe Doaee Ptate ted Mie work euch ue pulleys, 
eectiredd oda rf ated pe nuirve rene Te tirtusdse fovcitfaetat ce idavan this Meatachre | 


Privin, work oan Vea diel cn the con coi gd bread qos 










cous by 


ape addled] 


EXPANDING MANDRELS 


Have bern stem ave use for Pwovau, 
applea ta 


LATHES, MILLING & WHEEL- 
GUTTING MACHINES. 


5, fer hole Pioun i eit der dyn 


ai-- 


Used at the Royal Arsenal, Woolwich, and by many Machtne and Tuo) Makers, 


HE. B. BARLOW & CO., ENGINEERS, 


Cornbrook Works, Manchester. 


N) vt 


1664 


— AXE 


ENGINEERING. _[Srrv. t2, 1884. _ 


See pea a Se a se eS ee Se ns we peace = a he a Be Siena hn 





MILLWRIGHTS, BOILER 
MAKERS, AND IRON AND 
BRASS FOUNDERS 


Spur, Bevel, Mitre, 
MORTICE & WORM 


WHEELS 


MACHINE MOULDED 


Aue? 


Old Seadondacs EXETER. 
HODGKINSON & CO.’S 


HAND-MADE PAPERS 


POR 
Drawings, Specifications, Account Books, &e. 
The tnost stot ubbe for btiparecis audothors ott 


CAN AL OUTAINED THROU GIT ADT STPATIOND BS 


J.& W.TORTON, 


ETNA WORKS, 
SMETHWICK, 


Near BIRMINGHAM, er n 
















a oD trifeern (ay 


Patentees and teas ae 
Pad fads 94 Pao ane 
Frown War wehbe drow gs dene 
Manufacturers Pa stuty avery Le talile ana 
Marte asin tay Poiana 

of betsy 4 fat tied Pita Duata 

s  C dederm tet Ch teries 
Ou bath  Melti ee er a 
Fale doit Ath ou aoa ipe Bollea, 
Wid oekaty energy ttn feeneral bem 

Mok 
we 4) 4 


Drawings, Speclfications, and 
Estimutes Stppled 


—_—~aee 


THE 


WARRINGTON WIRE ROPE WORKS 


LIMEPED 


Hmap Orrin Tf, GOKEP PIAZZAS, LIVERPOOL 
Wonka WARRINGTON 
CONTILAL FORA TO FER ADMIRALTY 


Manufacture fromthe very test solceted Charcoal and 
Stccl Wire 


Ali kinds of Round and Flat Wlre Ropes 


For Colores Mines, Poatwava, Guides  € aprtans 
Blinn Phan hh Shtpa deci, Simtel Sash, ad 
Puture (ors Peagony Staaadle, ta jhbnin, Com 
fors, mind all abides Commectead with thea La uitn 


LIFTING MACHINERY 


OF ALL KINDS 
A SPECIALITE OF 


JUAN. PICKERING 


GLOBE WORKS, 
STOCKTON-ON-TEES 


Toatentee \ Mamutectur ref 
PICKERING'S 
Patent Pulley Blocks aud 

Hoists, 
Pickering’s Warehouse 
Lifts, 

Power Frietion Lifts, 

y Cranes, Crabs & darks, &. 


MANUFACTURER OF ALL 
me KINDS OF PULLEY BLOCK 
AND HIGH-CLASS CHAINS 


Sead fun Ethntvetiit I Lae 


25 MEDALS AWARDED 








Bodley Bros.&Co.|f, ASTHOEWER & C0., Crucible Cast Steel Steel Works, ANN, Westphalia, 


EW GINHEnE.S, 







= ep: 


GENERAL STEEL FORGE AND MACHINING SHOPS 
ROLLING MILLS. 


ARTICLES FOR RAILWAYS, LOCOMOTIVES, 
KNGINE WORKS, AND ROLLING MILLS, 
CAST, FORGED, AND FINISHED 
— alent Sted) Wheels with Rim and Nave cout on toa Plato Dac 


ROUND, SQUARE, ANT) FLAT 
STFEL BARS, ALSQ OW Add 
OTHER SECTIONS 
STEEL for TOOLS ARMS, RIFLE 
DPARRELS, and FITTINGS for 
Itit LES and REVOLVERS 
Copwherls te Patterna or Machhie Moulded 
47} 

: . ! = Oidersexsented to Drawings, no Pattern 
wT FL = requped = Pompe Dariviens 


a Fc — ee eee 


Specialities CRUCIBLE STEEL CASTINGS of all shapes, STEEL FORGINGS, ROLLED STEEL, & STEEL FOR ARMS. 


For Particn’ar® | AUGUST REICH WALD, in Newcastle-on-Tyne. { *° Great Britain. 


apply to 


THE DIRECT HYDRAULIC SYSTEM 


—(FLTIGGIN SON'S PATENT ._)-—~— 


ELV EIN G 
WA CHINES. 


THE SPECIAL FEATURES ARE 
BRIEFLY AS FOLLOWS: - 


1 The use Of an AcCUMUlAtoaL if vd- 
Vurtagoourly dispensed wilit 


‘nad ‘The power requued to drive tha 
Puanp VO per cont des than any 
ubther system 


wld The wotkimg piesmue in each 
machine wisily vuried to sult dif 
tereut Claares of work 


{th The werght of a complete pat in 
phomt one-tliid of any other Hy- 
daaudie oy tein 


Oth The that cost of A complete pent 
a considerably loss fi 


1 
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HIGGINSON & CO., w##8i¥"S#e2%r, LIVERPOOL. 
H. M. WILSON, 


MLA FRDIN Es & GEN ER ALT, EIN GIN WR, 


BLYTH FOUNDRY AND ENGINE WORKS, BLYTH, NORTHUMBERLAND, *™ 
SELIE REPAIRS &C- 


The “RELIABLE” LAUNCH BOILER. 


wat Fer Dageription, see page 312 
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fhhivin the Best Boiler vat serodueadl for Launch priposes, and POHRE SSC athe ads antages of both Viaane return tube and Locome 
tive Bolas, with the totlowimy additional advantiges Accessability for Kepaire, onsimption of Smoke, Facilities for Cleaning, &e 


For Prices and Full Particulars, apply to 


CHARLES BURRELL & SONS, Limtd., Engineers, 


THATEOR D, NORFOLK. 


_Serr. 12, hang . _ENGINEERING _ XxXID 
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20, BUCKLERSBURY, E.C. 


waar COMPERTAND TRON % Stun COMPANY “Thmltod 15 & 17, ROYAL EXCHANCE SQUARE. 


WOoOoREING TOW, OvUMBARIZIAND, 


VMANSLPACTHAHFRE OF 


HUUMATIT IG PIC TRON, DISS IeoM ER STIetcl ALLIS 


SIEMENS-MARTIN STEEL PLATES FOR SHIPS, BOILERS, BRIDGES, he. «« 


Silver Medal, Paris, 1867; Highest Award, Philadelphia, 1876; Gold Medals (Highest Awards), South Africa, 1877; Pans, 1878, 
Sydnay, 1879; Melbourne, 1880; Adelaide, 1881; New Zealand, 1882; for “ Excellent Quality of Material & Good Workmanslup. 


JosHua Hear & C0,, Ltd.,Manufacturers of Heap's Patent Pipe & Bolt Screwing oo to4in, Tramway 


Either ty Jfand or Power Also SUKI WING TACKLE of every discription 










Rails, 


ROLLS CUT 


FOr 


ALL SECTIONS. 


ENGINE 


AND 


CAR BUILDERS. 





Power Poli Rerewlng and 


= ve ha” : f = a face =< & 
Tlaud or 1 The ey Har an wer a) and Nut Tint 1 iges “er ” ng Tland Fur ae ur Machine ten hee a Mine ve ae wl worewlny 
ea Lee uc hine that | fir | Sta 


Hire wi ma Ri at tn yp yin Machine Jione PO AD rong 
Mati s fon do shin alii rahe eT Hh wea ats hie ais Baa ee 


OLDHAM ‘ROAD ENGINEERS? TOOL WORKS, ASHTON-UNDER-LYNE Litustrated Cataloour with Priues Ss ant vt KERR & STUART’S 


Prices just Reduced 20 por cent Sond for Iustrated Catalogue with Reduced Prices io 
E PAGE & CO Patent Tramway System 
e *y oe oe 
BESTIMA'LES ANT DRAWINGS ON 


Victoria & Bedford Ironworks, 
APPL ATION 


BEDFORD. 0 


Thustrated mnd Piiced Cxatalogucos roe, in M A K E R S O F 


English, French, Spanish, or Ger our 19 00) Bricks per day PATENT 
on application 


RAILWAY. 
ih (See Adscrtisementy preeed ug week) 4 
Pe 9 ry yc sp 


“THE PATENT ACCESSIBLE" 


Thomsons Pater’ Winch, Block, CENTRIFUGAL PUMP 


ot Huilst Pe Pheu only ae om us ‘ UL im an - rf‘ aoe d 




















ay fer 
Manufacture d byt CHARLES L WETT 
HV DOWAE TYG 
FNCEINEI |, 


will pabee a Tond tin ta che fica ue 
Patent Screw [foe ts ce I ih hi 7 kf 
recurred an i: i- 











Thomson's Patent Gwivel Key Maher of 


- #f. ® TMP TOON ED 


The Suspended Le ver Weighing Machine 





wrow tir ely reed ti all countries 

Thomeon’s 

Screw Pulley 
Block 


WM. THOMSON (late Wm. Thomson & Co. ), Engineer, Kinning Park, GLASGOW. 


Wholesale Agents in London --LOUDON BROS, 15b, Upper Thames Slieet EC Tea 
rt UP i 


THE BARROW SEU TIONAL BOILER, |-cece conc cance 
SAFETY, ECONOMY, > High-Pressure, Superheated Steam,|CAUGE GLASSES 


Bima Rove ———— ATIVE FIL.S 
DURABILITY. > 120,000 HP. ALREADY SUPPLIED, | For ron, Cast-iron, Copper, 


yanie—dpy ~All TESTED fo 3001s, PER SQUARE INCH.) aren 2 ULBERT MARTIN 


Patented und Moauvufa turer 
ur thie 


Thomson s 


Medal ‘é Compiegne p stent Winch 


oe eee UR BINES 
Pye NATE 
WITEE ES 

. Horke, Stan 
a Win it 






Important Improvements  Oonmderable Reduet on in 

Number of Joints. Made entirely of Wrought Tron Tubes 

Greatly Eularged Steam 8 ii &, mpliaty of Gonstru tigu 

and Setting. Economy of Fuel and Space, Fortability 
Eeouony of Freight and Transport. 


PATENT 


RED REFLECTING 






*) 
N Testimonials after 10 to 15 years’ use = GAUGE GLASS, 
Umerous LeEslLimoONnials Alte y QM Showine through the water 
ag a mM ney Relate 
Price Lists, with Testimomals and full patticulaura on apph D 
cation tu the Manufacturers, < NW AW Gedasses are of 
THE iy thefinestauahty and mann 
3 O factured expressly to rent 
BARROW SHIPBUILDING ¢0! — 
; A DEPOT 
. (LIMITED), \ 1 & 2, FALCON STREET, 
2S $$ BARROW-IN-FURNESS, Aldersgate Street, 
ots iene OR OF THE BOLE LONDON AGRNTA, 4796 LONDON, EB. C. 


The above Hne shown 


ra MACHINERY t HARDWARE COMPANY, Ld., 147, Queen Victoria St., London, & fi. aT Pa ee ne uRGER. 











b had LANCASTER STFAM TRAP, of which we ere the 
Fateutesa and Hols Makers has been reported on Ly D K 
CLAKKEK Bay, MICK scopy of which, with Ulustrations, we 
shall be glad Gesend on application This trap requires no adjust 
Ing under tarying pressures of staat, and is, therefore, towe 
Telinblo than any worked on the expansion principle lu abl 
casos sent off approval 


LANCASTER AND TONGE, 


Patentees and Sole Makers, 
ENGINEZES AND BRASSFOUNDERS, 
FEN DLEATonw , 

Near MANOHESTER 4907 


Qmith’s Patent Dredgers, 


Tire SiMVLRAT, CHRAPSAT, AND MOST KFFICINNT 
DRevu RA MADE 





STANDARD SIZI 


VERTICAL 


BOILER 


| “newer: rf T 
peeorT Ate 
NEWARK { MEL ANE 


Are fitted with a novel Gaul Bucket, worked by Hy 


T. HOSKING, 18, Strand Street. 


Gum Sand fiank« ot Harbours at half the cost of pre 
gent Dred sere 
SOLE MAKES(S-- 


Ciark, Bunnett, & Co., Lim., 


LONDON _ 
]rou Buildings, 
AND 
STRUCTURAL IRONWORK 


of all descriptions 


Ciatk, Bunnett, & Co., Linn, 


KATITBONE PLACk, W , 
AND 
®, QUEEN STREKT, LONDON, EC 
CATALOUUKA AND ExwTimaTRs ON APPLICATION 


WEIGHING MACHINERY. 


Ke ols Cp son MMe 
Cgeity, Sron lbh 
Wild, Mel. 
Mege we, Sood, 
Ma GAH hE, b. 


London Office 
f, Westminstir Chambers, Victoria St ,S IV 


Roofs, 


Liverpool Office: 
Glasgow Office ALEX. YOUNG, 47, Waterloo Street. 





London Office: E. E. WiGZELL, 37, Walbrook. 


fl 





B44 
i‘ ) 
ndia Rubber Products— 
For Textile and Cherulcal Manufacturors, Krgl 
Oontractors, Dyors, Papor Makors, Millers 
&e , &e 
Also for 
Bteaniship, Railway, Telegraph, Agricultural, any 
other Toohnical purposes, are oxclusis oly and actually 
manufactured by the 
NORTH BRITISH RUBBiLK COMPANY, LIMITED 


re ae 


Tloers, 


Manufactory 
CASTLE MILLS, KDINBURGH 


( 57, Moorgate Street, London 
6, Charlotte Stroct, Manchestor 
TH & 1b, Uswald Stroet, Glasgow 


6020 





Warehouses 


drauiic Power, providing a inost sunple machine to | « 





___ ENGINEERING. eo (St, 1884, 1884, _ 
-¢<(“The Lancaster’||RICHARD GARRETT AND SONS, 


LEISTON WORKS, SUFFOLK. 
___ ESTABLISHED 100 YEARS. 
SPHOLALITINS. 


Portable, Semi-Portable, & Fixed Engines, with compounded Oylinders 
and Boutard’s Patent Reversing Gear. 


¥ eee ‘flanged Boilers with Oorrugated Fire 


Boxes. 
Threshing and Straw-Cho opping. Machinery, fitted 


with the “Garrett- Patent Reversible 
Rolled Steel Beaters. 


"} Portable Saw Benches. 
: Field Implements. 





Sand Distributors. 


2778 


WORKS 
SALFORD 


25 BOOTHS" 


WALTER I GLOVER 7 Ss 


MANCHESTER 


Contractors to HM Postmaster-General, the Indian Government, the aes 
Rallway, Telephone, and Hlectric Light Oompanies, 


een 


AS USED BY THE ADMIRALTY, WAR OFFICK, AND RAILWAY COMPANIES 


THE SILICATE OXIDE PAINT. 


SMOOTH AS GLASS AND HARD AS IRON 
The basis of thix pene le a vilicate ore composed of mlox and oxide of iron naturally combined 
iu equal proportions, To this is due its oxtracrdinary 








Hevien west Ierienioy ma et eeers. 10 DURABILITY, TENACITY, SMOOTHNESS, AND HARDNESS. 
Poronee : Gh pls Sen ier a It is unrlvaliod naa presorvatlve, resists the action of air, water, gascs and acids, and if equally applicable to 


Becontaliliy less sulphat Ordinary EBeee 
hise @vena produce only abort #0 
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GANDY BELLTs. 


NT OEIC Er. GANDY v. 


has been ordercd to pay their costs, about £5 


REDDAWAY ann Oruers. 


N Advertisement having been inserted in sundry papers by Messrs. F Reppaway & Co, 
000, in reference to the action brought iy him against them, Mr. Ganpy 


NWOTITOE!. 


setting forth that Mr. Ganpy 


Gives Notice that as yet no costs have been paid to Messrs F. Reppaway & Co. by hin, that the decision referred to is now 
under Appeal, and that the amount of costs named 1s grossly exaggerated, and it is premature to say by whom the costs will 





ultimately have to be paid. 
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MAURICE GANDY, 130, Queen Victoria Street, LONDON. 
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SOME 


OF THE PRINCIPAL BRITISH STEAMERS FITTED WITH 


E’OX'’S PatTant CORRUGATED EPURNAOES. 


QUION LINE. 
OREGON. 
ALASKA. 

NATIONAL SS. CO. 
AMERICA, 

ANCHOR LINE. 
CITY OF ROMHBE. 

UNION S.S. CO. 
TARTAR. 
MEXICAN. 

P, & O. COMPANY. 
MASSALIA. 


FOR PARTIC UL ‘ARS. APPLY TO 





BRITISH “ADMIRALTY. 
HM. IMPHRIEUSH, 
HM.8. WARSPITE. 

HM.8. GOSHAWK. 


H.M.S. MONARCH 
H.M.8. RAMBLER. 


CASTLE LINE. 
STIRLING CASTLE, 


CUNARD CO. 


RAN 
PAVONIA. 
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TEE LEEDS FORGE co. armarrep, LEEDS. 


“Leeds Forge” Special Siemens Mild Steel Plates for Boilers. Flanged Work for Marine Botlers 
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| SAMSON FOX, OE, Managing Director. | 
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The Patents, Designs, and Trade Marks Act, 1883) By 

W.R Bovsrretp, M.A., Barrister at Law London 

H Sweet, 1884. 

In tlua excellont work the auth haa endeavoured 
as far as possible to deal in a cloar and precise 
manner with all doubtful clauses of the new Act 
The conclusions arrived at, in all cases, appear to 
be those must consistent with the discussions which 
took place in the Houses of Parliament during the 
different stages of the Bill and with its avowed 
objects, and we are of opmion, after a careful 
perusal of tho wok, that m the greater number of 
cases they will be upheld should any of tho doubtful 
clauses come before the courts 

Tho book (after tho usual short preface and tablo 
of contents) commences with an .ntroduction on- 
bracing 47 pages and divided into thres parts The 
firat part deals with patents, the second with 
dosigna, and the third with trade marks, 

The first chapter on patents troata of the prerogn- 
tive of the Crown to grant Lutters Patent under the 
Groat Seal, the true and first inventor, and the 
theory of the patents under the present Act. From 
it we learn, that a document in tho form of the 
Queen's Letters Patent sealed with a certain seal 
gives, by virtue uf the Act, tho patentee the same 
rights as would have been conferred by the Queen's 
Letters Patent of the same tenor Tho certam 
soal referred to 18 the seal of the Patent Oftice, 
which 1g now substituted for the Great Sen) 

The second chapter gives the procedure for 
obtaining a patent, the proceedings for which the 
author divides into two periuds, viz , from the date 
of appheation to the date of acceptance of the com- 
plete specification, and from the latter date to tho 
sualing of the patont, the different steps bemy con- 
cisely indicated ina early arranged tablo 

The third chapter relates to proceedings where 
the yvrant to a patent 18 opposed and the detatla of 
procedure in opposition ~The available grounds of 
apposition are limited by the Act to three, viz 
(1) Frand, (2) a prior patent, and (3) a prior appl 
eation from these the author infors that want of 
novelty man mvention 18 no longer a ground upon 
which opposition can be based, unless that want of 
novelty 1s shown by a prior English specification , 
he alao shows that the practices of ‘racing for the 
neal” 18 effectually abolished, so that the sealing of 
the patent of a second applicant will not. prevent a 
prior applicant also obtaining the seal In any 
case of opposition to the sealing of an application 
it 14 now necessary that notice be given within two 
months from the date of the advertisement of the 
acceptance of the complete specification 

The fourth chapter treats of the law as to amend- 
monta of Letters Patent and specitication which has 
been considerably altered by the Act) The provision 
for the amendment of the title of an mvention, pro- 
vided for under the old law, 1s omitted from the pre- 
pent Act, possibly on account, as the author states, of 
tho provision for the official examinations = This 
chapter further treats of the three different kinds of 
amendments permissible undor the Act, viz, by 
way of disclaimer, by way of correction, and by 
way of explanation, under the latter of which the 
author victuals the supplementmy genurilly of an 
nnperfect description, and apprehends that where 
an amendmentis merely by way of corroction or ox- 
planation, and does not affect the orginal clam, 
the patontes may bring an action, and recover 
dainages, for infringement of date pmor to the 
amendment, In the following sub-section of tho 
Act the words 1n parenthesis are inserted aos giving 
ita true reading The amendment (if in accordance 
with the provisions of the Act) shall, im all courts 
and for all purposes, be deemed to form part of the 
specification The author also assumes that an 
amendment by way of disclaimer pending an action 
would generally be allowed only upon terms of the 
plantift paying costs subsequent to the issue of the 
writ (except coats incurred by the defence of non- 
infruigement, Ac), f the defendant, within a 
certain time from the amendment, should elect to 
submit to an myunetion. 

The conditions of vahdity of o patent are con- 
sidered in the fifth and last chapter of Purt 1 of 
the introduction The grounds on which a patent 
under the Act might possibly be held to be, or to 
have become, invalid are ranged unde: four heads, 
viz (1) That the patent does not sntiafy the re- 
quirements of the Statute of Monopolies, under 
which the following would be good objections . (a) 
That the patentee was not the true and first in- 
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ventor, (b) that the invention was uot subyoet 
matter fora patont, (©) that tho vention was not 
new, and (/) that the mvention was not useful 
(2) That the gant has been made upon a false 
suggestion of the patentec, such aga falae doclara- 
hom or an incorrect dosertption , (3) that the re- 
quirements of the Act (1883) and rules made there 
under have not been complied with, and the author 
notes here that the validity of a patent under the 
Act 1n no way depends on tho oxistunce of foraygn 
patents for the samo mvention , and (4) that some 
of the conditions or provisoes of the patent have 
a violated, such as non-payment of the presoribed 
e68 

Part Il (Designs), after a few general romarks, 
contains the procedtue on application for, obyec- 
lions to, and effect of, registration , and the con- 
ditions of validity and mamtenance of copynght 

The third part of the imtroduction contums a few 
general observations on trade marks, the kinds 
which may be registered, the classification of yoods 
in regard to which they can be registered, the pro- 
cedure on appheation, oflicial objection and opposi- 
tion to registration, concurrent applications in 
respect of the game mark, tho effect of registration, 
conditions of validity and muntenance of 1ighta, 
and Shoftigld marks 

The remainder of the work contains a reprint of 
the Act 1883 as finally passed, and an appendix 
includiny the rules under the Act and the forma 
given under the rules, a judiaous selection of 
useful notes and cross references bem unter polated 
with the text in their proper sequence We nete 
with pleasure that great caro has ovidently been 
taken in proparimg the index which 1a very complete 
and will arranged, the different headings bey in 
a large clear type 

We can heartily recommend this work to all in- 
terested in patents, professional and unprofessional, 
hy the lutter clasa it will, we are sue, be wel- 
comed on account of its clear and lucid style and 
the special facilities afforded for roference to al) 
pomts ou which information may be required 
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Particulara of Marne knugines, Botlasa, de Vartich, 
Glasgow John Tondimson, 182, Dumbarton road 
This 18 8 conventont Memorandum book intended 
for the uso of marine engimecis and supermten- 
dents, and dosiyned to contain the full particulars 
of the onymes under ther charge Each page 
comiprizes twenty one blank dines, and 28 ruled in 
vertical columns which are to be ited in by the 
user of the book = The trst column 18 always for 
the name of (he vessel, and tho remaimder are 
headed with the names of the parts of which the 
particulais are to be ontered = As an example of the 
extont to which the subdivinaon of the parta of an 
engme id carried out we will give the headings of 4 
page Opening the volume at random we come on 
a page having three main divisions and fourteen 
subdivisions = "Phe former are ‘valve gent,” 
‘out off,” wad ‘crankshafta,"’ and the latter G1) 
section of links, tinavel of links, diameter of revor- 
sing cylinder, stroke, diuneter of handwheel, 
travel of lk, (2) Ingh pressure, middlo pressure, 
low-pressure , aid (3) daameter, length of journal, 
diameter of crank-pin, length of crank pm, radius of 
crank Sixteon pages are required for the enmmera- 
tion of all the particulars of a steamer, and these 
aro i¢peated five times im the book, with ample 
spaco beiwoen them for uotes, so that the volume 
will easily nerve for a very large fleet, and will 
ania the imformation usually spread 
through many note books, and which 1s not Ap ys 
to bo found when wanted — [tis printed on capital 
paper and strongly hound, while its 20 18 just 

within the hints of a somewhat capacious pocket 


RUSSEL'S LEACHING PROCESS 
By T Euston, Ph.D 


For a nuinber of years it has been evident that 
neither the smelting nor the aualyamation processes 
have given satisfactory resulta That either the loss 
of the precious metals was too great, or that tho pro- 
cosas itself was tco costly to allow of tho treatment 
of rebellious or poor ores For this reason atten- 
tion has been turned to the hxiviation processes 
which have been sucecasfully mtroduced ma number 
of works for treatmg ores, to which ne other 
process seemed to be ee But even these 
processes ful whore the quantity of base metal, 
eapocially load, increases beyond a certain amount 
as those mutals are disaolved by the hyposulphites, 
and are consequently precipitated with the precious 
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metal, cauging oa lows of the reagent and making 
the 
methoda which have been devised for separating 
the baao motals have been deseubed vlaewhere,* 
but none of them answer the purpose where the 
quantity of load is large 


bullion too base Some of the 


IN YeENIOUS 


How to treat an ore 
which contains too little: load to smelt and too 
much to lixiviate, haa been one of the moat 
dithcult of the metallurgical problenia 

In the simplest case the lixiviation processes in 
use require that the silver in the ore should 
be transformed mto achloride, since metalhe silver, 
or any other of ita compounds, except the chloride, 
are but slightly soluble in the jryposulphides of 
podium or calcium Henco there is always a toss in 
ailver, as itis nnpossible so to conduet the chlorura- 
tion that all of the mlver shall be converted mto 
chloride How to extract more of the preciona 
metals, or how to separate that coutiumed im the 
tails, has been the ueportant question which seems 
to have been selved by Mr EH Russel, of Paik 
City, US A He has discovered a solvent for the 
compounds of silver other than tho chlomde, which 
acts only slightly on this galt, so that after leach- 
ing out the chlorule the tails nay be treated Tn aome 
cases the ore is not chloruriwed, but only roasted to 
driv e oft thoexcessof sulphur, orin the case of slightly 
rebellious or of oudiged ores they are not roasted ut 
all, but treated directly He timds that the lead dis- 
polved froin the roasted or unroasted ore can be sopn- 
rated fiom the solution as lead carbonate without the 
logs of any of the other metals Mais discovery is 
BO unportaut, and ite appheation as so onny, that 
wthough ws paper fully discussing this subject was 
vead by Mr © A Stedefclt at the Chicayo meet- 
mg of the Mimng Engineers, we havo thought it 
of interest to present the matterm a dilerent form, 
acknowledging our mdebtedness for detuls to My 
Stedefelt’s paper, referring at the same time for 
other details to the paper already erted above 

What is and always has been needed is a precesa 
applicable to impure or poor ores, or te both poor 
and umpure ores, a8 these are those which are most 
commonly found = The prices of labour, fuel, and 
transportation, together with the richness of the ore, 
will always determine whether sinclting processes 
can be employed, but these we suppose to be out of 
the question The problens 3s how to treat an ole to 
which neither fusion nor amalgamation, either on ae- 
count of the insuthcioney of the eapital ot the actual 
or probable richness of the tala render it mexpe- 
dhont to treat by any of the usual processes Hor 
auch orga Mr Russel proposes a process compoped 
of seven operations 

1 Crushing the ere and roast at with ot with- 
out anit in any of the furnaces generally uscd 

2 Taxiviating the rvasted ore with hyposulphita 
of soda 

$8 ‘Treating the lixiviated ore with the extra 
solution of sodium and cupreous hyposulphite 

4 Precipitation of the lead by carbonite of soda 

b Preespitation of the gold, silver, and copper 

G6 Treatment of tho sulphides - 

For poor ores, according te their composition, 
the process would Le somewhat modihed by athe: 
mnodify ing the roaating or not roasting at all, and it 
there were no chlorides present, domy away with the 
roasting and first daxaviation allowether, and com- 
Iencng at once with the extra solution 


1 Crusntne any Rowtrtina. THE Ont 


(a) Crnshang —-Up to withm a short tone the 
alinvst unversal mstrument used for crushing was 
the stamp mill,t which ha. attamed its wieatest 
perfection m the United States A recent cxanuia- 
tion of nearly all the weatost dressing works 
of Kurope shows that on the Continens itis beng 
gradually abandoned for relly, some of the works 
having abandoned it altogethar, while others are 
only waiting ‘heir extensive repan to dake the atalups 
out = Thore ia little doubt that the umntelhigent 
use of rolls in the early days on Lake Superior had 
nich to do with the prejudice agaimst them im the 
United States It scema to be almost certain, 
however, that we shall then come back to them, aa 
they are already bemy introduced in the west | For 
purposes of hixiviation there seems t be no doult 
that they are superior = They not only give a pulp 
of more oven fineness, but it contains less slimes, 
which, for ee of hxaviation, is inportant, asx the 
hquora should pass evenly through the ore and 


ail aes ook! 


* “Leaching Gold and Silver Ores in the Weat,” 
uae peue of Amorican Inatitute of Mining Mngmeers, 
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attack all parta of it. 
hand-piking and sorjing can be made. Too little 
ven to hand picking in 
the West, owing probably to the faot that much 
richer ores are treated than here. Apart, 
however, from the consideration of the much 
equality of the grains of ore, and the leas 
formation of sli is the important consideration 
‘of coat, For the erection of rolls, the cost is not 
only much leas, but the parts themselves are simpler 
Be | less likely to get out of order, The steal of 
ery ae ere ig roll aan can be used 
unt FO 18 r of ite cracking from pressure, 
and even then be replaced with but little coat of 
time and labour, so that the useful effeet of the 
material is much greater than with stamps. The 
amount of repairs required, on account of the 
aimplicity of the » is much less, and much less 
akilled labour and fewer men for the same output 
are required. There is also but little doubt that 
tho actual output per horse-power of the roll 1s 
ter, as there ia no necessity in most cases in order 
ts ahlovarisa the ore perfectly, to have it very fine ; 
and as # very fine ore interferes with rapid filtration 
there seems to be no doubt of the superiority of 
rolls over stamps for crushing ore that is to be 
lixiviated. Rolla have been successfully used for 
some months at the Bertrand Mill in Nevada’, and 
are being introduced elsewhere, and where very 
fine crushing is not required will no doubt take the 
lace of stamps as they have done elsewhere. Even 
in the oaks of a very finely imp ted ore it is a 
uestion whether it will not be advisable to troat 
ore first in rolla, and when all has been ex- 
tracted from it which oan be at that grade of 
fineness, to treat the residue with stamps as is 
now done in one of the t dressing works in 
Europe, This, we believe, has never been done for 
lixiviation works, and except in the case of gold 
very finely disseminated in the gangue would hardly 
be advisable. There has been too little experience 
with the lixiviatlon process to know whether such 
a case would be likely to ocour. In all the cases 
where rolls properly constructed and managed 
have been brought inte competition with stamps, the 
latter have been takeu out as soon sa they were 
worn enough to require extensive repair, and rolls 

have taken their place, 

w Roasting the Ore.—The problem to be solved 
in all the processes w it Is necessary or advis- 
able to transform the metal into a chloride by 
roasting it with salt has been how to perfurm this 
0 ion so as to give a high percentage of chlo- 
rides. This haa been especially necessary up to 
the present time with the lixiviation processes, 
since metallic silver and most of the other com- 
pounda of silver in the absence of soluble salts of 
copper are but shghtly soluble in the Tl apr ele 
solutions used for lixiviation. This diffleulty and 
the impossibility of producing a bullion free from 
lead when it has been present in the ores, has pre- 
vented the introduction of the lixiviation Shower, 
because in amalgamation, even when the rura- 
tion. has ndt been perfect, metallio sliver, if present, 
wil) be acted on by the mercury, and many of the 
silver compounds will be decomposed at its expense, 
so that while the loss in meroury will be some- 
what pe than it otherwise would be, the 
loss of silver will be lees. The necomity of a 
high chloruration of the ore has atood in the 
way of the introduction of the lixiviation process, 
more especially as the presence of any derable 
quantity of sulphurets, anon of blende, in- 
cresaea the difficulty and ae the time of roast- 
ing. It has, therefore, faa practice in many 

the ore in such a way 











of the millst to 
that it remains hot in heaps for several hours, 


; golved. 
and thus increase the ohloruration effect without The liquor is allowed to in on the ore long n 


prolonging the time of action in the furnace and 


consequent danger of decomposing some of the 
chioride already formed. In the investigations 
which I have been making @ the last three or 


four years, I have always found that in ordinary 
roasting, when the temperature was very high, or 


the o n prolonged, the amount of the 
m extracted was always leas than w the 
time was limited and the temperature low. ] 


has come to the same conclusion, 
vered, in tation Ue _ gor aces in 
loruriaing roasting is always loss when the 
portion of salt igh. "ue. 
scthghapem Lert pe i map 


It seems, therefore, de i feed 
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With rolls a much closer|sirable to perform the 


West,” 
Amerioan Institute of Moning Ruginewep 
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roasting arrangement expedi 
uickly as possible, and to allow the ore from the/ the amount of labour. Ifthe 
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soe to remain for some time in heapa before of wood, they should be saturated with asphalte ; 


using it. For this p 
short w desirable chlorurising 
aa , wv. action 
be at pleasure. The necessity of a 
fect chloruration in this process is not #0 
in the other lixiviation which use 
simple spd ei hite solution, for should any 
metallic silver fail to, be acted on by the salt, or 
any of the sulphide or other compounds fail 40 
decomposed, ao that it is left in the tails, it will 
dissolved in the extra solution. It hes been fou 
that in certain poor orea the use of salt may 
dispensed with altogether and the ore only sub- 
j to an oxidising roasting and then lixiviated. 
Oxidised ores may, in certain cases, be treated 
without even roasting. The extraction is not 
ect, but when the price of salt or fuel is high 
t may be cheaper to bar 8 emall loss in silver 
rather than to pay the expense of salt and of 
roasting. When, however, the silver is contained 
in lead carbonate, the ore must be roasted, as lead 
carbonate is insoluble in the lixiviating solutions. 


, an the roassti be as 
, ae the roasting say 


9. LIXxIVIATION OF THE Raw or Roastep Oru 
wite Hyrrosvcpeuire or Sopa, 


The tanks which are erall 
nainted with asphalte, 


urpose are made of w 
r. Stedefelt sea to construct very large ones 
made either of Portland sement reinforced with 
iron or of bricks saturated while hot with coal tar 
or of asphalte concrete, protecting the bottom and 
sides with a lattice-work of wood so ns to prevent 
injury from the falling in of the ore or shovelling it 
out. The discharge pipes are made of rubber and 
enter the bottom and rise in the tank and are kept 
in position bya float. While the solution is work- 
ing they are raised out of the liquid, When they are 
to harged they are kept just below its level 
by the float. Pinch cooks are sometimes used on 
them to regulate the flow of the liquid. The main 
conduits are made of iron painted inside and out 
with aspbalte. The solutions are admitted to the 
tanks bygfubber hose. 

The pylp is first treated with water ; when this is 
admitted above* on an ore which has been roasted 
with salt, it always contains some silver, and is 
allowed to flow into and out of a tank containing 
sorap tron where the oF rand most of the silver 
is precipitated. After he leaching with water has 
been done, the hyposulphite mw turned on. It 
should contain from 1.35 to 1.50 per cent. of the 
ordinary hypoaulphite of soda in water to which 
sufficient suiphurio acid has been added to neutra- 
lise any caustic soda it may contain. All the salts 
of silver except the sulphide are more or leas 
attacked by this solution. Ita object, however, is 
to dissolve out the chloride which is either in 
the ore or been formed by roasting, When 
chloride of silver is contained in eansiderabié quan- 
tities in the ore associated with other minerals 
it is sometimes leached out and the residue either 
treated or concentrated and sold. The salts of 
enpper and lead are also dissolved. The complete 
solution of the lead, however, requires a concen- 
trated solution. As the solvent power of the liquor 
for the aaah metals is not increased by conoen- 
tration it must be made dilute, and as lead is more 
soluble in cold than in hot solutions, and as any con- 
siderable quantity of lead dissolved in the hypoaul- 

hite solution decreases the solvent power, the 
ilute liquor is heated to a temperature between 
25 deg. and 60 deg. Cent, In this way the moat of 
the ee metala and the least lead qill be dis- 


cog dissolye out moat of the chloride of silver, 
by w time all the other salts, except the aul- 
phide, will have more or less attracted, some of the 
gold and most of the dissolved. The liquor is 
now drawn off and the pulp is ready for the extrasolu- 
liquor pase through it lowly, i may be fo 
uor pass owly, it may 

through by a stand-pipe or a force To be 
pee ofa eat and cnmioat aolsticns itis well to 
Songhai fn breed on gen 
by draining Licrorhorty sag A the liquor, or 
— Ww t will run oat 
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Ores in the West,’ 
of Mining Enginesra, 


used for this be 


other by gravity. Such an how. 


the Btedefelt furnace { rubber or hard lead answers the purpose better. 


3, Leauomina tHe Lixiviatep Onk WITH THA 
Extra Sorution or Sopium ann Ovrauous 
Hyposunrairs. 

age ~ diester’ that if — ah sy 
are Ww In, cuprecus 

formed by adding copper sul hate to do a 

sulphite, not aly native silver, but sulphide of 

silver and ite compounds of arsenic and antimony 
will be dissolved, This extra solulion, however, 
while it acty energetically on the other oompoun 

of silver, is a much poorer solvent for the o 

of silver than the ordinary hypoaulp 


8 
hite solution. 


The compounds of gos are also dissolved, but the 
solvent power of the solution for gold is not in- 
creased by the addition of the oupreous sulphate, 


while it is very much increased for silver and ity 
compounds, except the chloride, 

The material left in the tails which has not been 
dissolved by the previous solution may be treated 
by this extra solution eo as to extract a considerable 
percentage of their precious metal contenta. Ores 
roasted without salt, or the raw ores themselves, 
may aleo be treated, and a very considerable per- 
centage of the pone motala contained in them 
Wir 18 pects ape hy met oye os 
solving um hyposu paris 
of copper sulphate in a small q of water, 
and mixing the solutions, decauting the Hguid from 
the precipitate, washing it, and then redissolving it 
in water oon from 1 to 2.5 per cent. of sadium 
hyposulphite. The solution so p may be used 
for several successive charges, and only turned into 
the precipitation tanks when the cupreous hyposul- 
pus is nearly exhausted. It may aleo be made 

y adding so much of the saturated solution of 
copper sulphate to the sodium hyposulphite as 
would be required to make a standard solution. 
This solution is not permanent. A considarable 
portion of the oupreous ay emer rm will com- 
menos to separate at once, and as it is the solution 
and not the precipitate, which acts, ita value will 
be rapidly destroyed. The more concentrated the 
solution, the more rapidly the precipitate will form. 
Hence it is much more adv eous to form the 
precipitate first, and then ve it, and in this 
way to form the permanent solution. The amount 
required to form the standard solution is 1 per 
cent. copper aulphate to 2 per cent. sodium hypo- 
sulphite, ax more copper sulphate forma a pre- 
cipitate, and renders the solution weaker, Dilute 
standard solutions at a temperatura of about 50 deg. 
Cent. act more energetically than stronger solu- 
tions at a higher or lower temperature. Extra 
solutions made from caloium hyposulphite act as 
energetically as those made from sodium, while the 
potash compound is much leas powerful. 

The solution is let on to the ore from above 
filters through, and is pumped up again several 
times, in order to dissolve out as much as ble 
of the metals, by pumps made of hard ru or 
lead. As all of the solutions must be heated 


to 
the best effect, 


is done with coils of lead ae 
haath is made 2 


W 


case 
used one the other, more of the precious 
oe ee only one was 


— he tag oo perpen 
Eos) WwW ey oon ™ ¥e Ver, 
fe once arene fire Tt has been found that 
ver may atill be extracted from the 
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dn carbonate of lead. 
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tion ado at Agordo for leaching r ores 
could ogee eously used. Here tha fresh 


water ia added to the ores which have already been 

treated three times, and the strong solutions, nearly 

rid gees ready for ee eta are put on the 
Ls 


ores, Such a system ally adapted to 
poor ores which are to be t prin § Both 
the ord and the extra solution should be used 


fresh. If kept unused for any length of time sul- 
phates are formed by the action of the ar, and the 
solution loses ita solvent power. 

It appears as tho result of trial, thas part of the 
silver in the roasted ore exists as sulphate. Mr, 
Stedefelt has proposed for such products as are now 
treated by the salle to oesarge ry ma es ~~ 
ful and consequently a per roasting for sulpha 
of ailver,*and then to add to the ore, after it meet 
leached with hot water without removing it from 
the tanks, the extra solution. All the silver in the 
ore, except such as was contained in any fused or 
fritted product, which ought not to be there at all if 
the temperature has been properly regulated, would 
be dissolved This would make the complicated 
processs now ueed on the Ziervogel tub residues 
unn , and would probably be much more 
satiafactory in ita results. 


4, PRECIPITATION OF THE LEAD BY CARBONATE 
oF Sopa. 


Mr, Rusael has discovered that the carbonates of 
lead are not soluble in the hyposulphite solution, 
while other salta of lead, silver, and copper are. If 
sodium carbonate, therefore, is added to the so- 
lutions drawn from the leaching tanks the lead will 
be precipitated, while the other motals will remain 
in solution. The separation of the lead is so com- 
plete that no traco of it remains. The carbonates 
of caloium, iron, manganese, and zinc are also 
soluble. Any soluble salts of these metals, which 
were contained in the ore or that were formed in 
the first stages of roasting, would be decomposed in 
the last atagos of the roasting, orif they were not they 
would be washed out inthe first wash of water, and 
would not be found inthe pulp. To effect this sepa- 
ration of the lead it 1s most convenient, as well as 
economical, to make use of the ordinary commercial 
sods ash, which can be procured at a low price 
almost anywhere, Tiis substance 1, however, 
never pure, Is us likely to contain besides the car- 
bonate of soda, both caustic soda and sodium 
sulphide which, if present in the solution, would 
precipitate the silver in the lead, To remove this 
the solution of soda ash is first dissolved in water 
containing 1.50 per cent. of sodium hyposulphite, 
then boiled with sulphur, which forms sodium 
hyposulphite and polysulphide wath the caustic soda. 

e polysulphides are then precipitated with copper 
sulphate. Sonper sulphide 1s formed, and this 1s in- 
soluble in the hyposulphite solution. This separa- 
tion of lead makes the use of sodium i type a 
absolutely necessary. Calcium hypoaulphite cannot 
be used besause the calcium would be precipitated 
with the lead. 

To effect this 
into separate tanks and the necessary quantity of 
the purified sodium carbonate added to the solu- 
tion. Mechanical agitators should be used to make 
the mixture perfect , these can be arranged ao as 
to be worked with but little expense. The lead 
carbonate settles very rapidly in less than an 
hour-the clear supernatant Lquor can be decanted 
into the preoipitating tanks. When sufiicient lead 
carbonate has accumulated it is collected, dried, and 
sold, Where it has no value the gain is atill great, 
as the lead would have to be precipitated by sodium 
sulphide, a more costly reagent, but the net gain is 
in sa the sulphides of silver and copper free 
from lead. 

5, PaxorPrrarion oF THX Precious METALS. 

The copper, silver, and gold are precipitated 
from the: hyposulphite solution by dulphide of 
sodium ; this is n because any 
tering the solution would be precipitated with the 
lead of the sodium carbonate. ip mena and 
phide is by boiling sodium te wi 
sulphur, os the h arate is saadily soluble, 
the formation of the sulphide is much more easily 
effected, and the solution itealf ia much more effec- 
tive as 8 + than the calcium sulphide, 
which, nabiey faired case could not be used in the 


nce of lead, w is not so soluble. 
The sodium sulphide, besides, oan be heated to 
“The Bosten and 


Colorado Process,” ExGmnernine, 
vol. xxil., pages 100, 948, 289, and 817. 
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100 deg. without much detriment, as It decomposes 
slowly, while the caloum sulphide can only be 
heated to a low point without decompomng. The 
solution ao prepared containa connderable sodium 
aie pa ar and as this salt ia formed from the 
sulphide by the precipitation of the metals, it grows 
stronger by use. The solutions should be used at 
onos, as after a time the dilute sulutions lose their 
power, 
6, TREATMENT OF PRECIPITATES. 


After every precipitation the supernatant liquor 1s 
drawn off to be used over again and fresh hquor con- 
taining metals in solution is let into the tanks ; when 
a sufficient number of precipitations have been made, 
the sulphides are withdrawn and dried, as at the 
Bertrand Mill,* or better, are pe through a filter 
ear If they are to be roasted the sulphides must 

first dried and then carefully oxidised, so as to 
leave sulphur enough to form es matte with the 
copper which will be very rich in milvor. If they 
are to be dissolved by the process proposed by Mr 
Stedefelt, they are aided without previous tt ing 
to the sulphuric acid at 66 B. to which sodium 
nitrate has been added. Some miver chlonde will 
be formed from the mmpurities contained in the 
reagents, and this with the gold will romain undis- 
solved. The sulphur which collects 1s used in the 
formation of the sodium sulphide The escaping 
nitric acid 1s caught in a coke tower The ailver 
= is reduced with copper tv metallic alver 
and melted. The copper sulphate 1s crystallised, 
a part of it 1 used in the extra solution, and the 
reat either sold or precipitated with iron, The 
residue of gold and silver chlonde iw allowed to 
accumulate and 1 treated by itself when there 1s 
enough of it 

Aa compared with fusion or amalgamation pro- 


on a@ large scale, can show. 
a higher extraction b 


ordinary roasting or perhaps with no roasting at all. 





THE WEAVER NAVIGATION. 

Tue River Weaver, although naturally an insig- 
Mificant stream ao far as navigational purposes are 
concerned, has, by the application of engineering 
skill, been converted into one of the moat important 
non-tidal waterways in the kingdom. It rises at 
Ridley Pool, in the south-west of Oheshire, and is 
51 miles long, from ita source to ita confluence with 
the estuary of the Mersoy at Weston Point. It 1s 
navigable as high as Winsford, or for a distance of 
91 miles The ares dramed by the river is about 
650 square miles, which is equivalent to nearly one- 
half of the county of Cheater. The plan on page 
242 shows the course of the river, sad the localities 
which it serves. The attempt to make tho river 
serviceable for traffic may be suid to have commenced 
with an Act of Parliament obtained in 1721, since 
which date various powers have been obtained 
at different times. Although the River Weaver is 
of great interest to the engineer, it us hardly of leas 
intereat from an economic point of view. Its affairs 
are administered by a body of trustees, 105 in 
number, who are composed of the principal land- 
owners of the county. The chairman of this some-, 
what numerous trust in Lord Delamere, Colonel 
France-Hayhurat being deputy-chairman. Mr 
Lionel B, Wells, M.I.0.E., is engineer, and Mr. 
T. B, Hughes genoral manager. The surplus earned 
by tolls, over that required for keeping up the navi- 
gatson, is banded over to the county, and in this 
way considerable aums are obtained for reducing the 
rates, That any enterprise, in which there ia only a 

hilanthropic stimulus to a profit, and which has 
105 masters, should be carried on so successfully, 
is in itaelf sufficiently surprising, and denotes a 
state of roy y?| activity on tho part of the ma- 
jority of the 105, which, no doubt, ia highly con- 
ductve to the deapatch of business. When, howover, 
we remember that the enterprise depends for its 


* “Teaching Gold and Bilver Ores in the West,” 
re of American Institute of Mining Engineers, 

























ceases this process offera all the advantages of a 
lixiviation plant, and in addition tho possibilty of 
making fine bullon free from lead, with a much 
higher extraction of the precious metals so far as 
the preliminary experiments, which have boen made 
Its chief advantage 
lies not so much in the extraction of the precious 
metala from ores which are ordinarily leached, for, 
although carefully conducted operations always give 
the Russel process, the 
difference is but slight in some cases, as it does in 
the treatment of ores which would not ordinarily 
be leached, and which can be treated with only an 
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success on meeting the active competition of two or 
three railway companies for the carriage of goods, 
our respect for the management is atill further in- 
creased Jt should be noted, too, that the govern- 
ing sesembly w «elf-alective, and is therefore 
amenable only to the moral intluence of public 
opinion. It is, indoed, to this fact of self-election 
that the success of the admimustration of the truat is 
attributed by many. If this view be correct, one 
cannot help speculating whether a more august body 
of legislatora could not be improved by the applica- 
tion of a simular elective principle. 

The chief umprovements to the navigation have 
been carried out during the last nineteen yvars, 
Mr. E, Leader Willians, whose name has lately 
come a0 prominently before the public in connec- 
tion with the Manchester Ship Canal achemo, was 
then engineer to the Weavor Truat, and he de- 
signed « series of alterations, for the purpose of 
accommodating a craft, and giving facilities for 
ateam towing. r. Wuliama alao designed the 
hydraulic ft at Anderton, to which wo make re- 
ference later on. 

The staple produce of the Weaver Valley 1s salt, 
of which over 1,000,000 tons are annually carried 
over the navigable waters. About 800,000 tons are 
taken to Liverpool, the rest bemg eonsiygned to 
other ports. The increasing nnportanoe of the salt 
trade of the county is said to be largely due to the 
improvements in the river Its greatest width is 
110 ft., and ite least width is 70 ft The depth of 
water to Northwich ia not less than 10 ft in any 
part, and vessels 220 ft long can get aa far as this 
ont There aro two viaduota, those of Dutton and 

utton, each witha height of 60 ft, from tho aur- 
face of the water, all other communication across 
the mver being made by swing bridges, Above 
Northwich there 1s a depth of water of 9 ft 6 in. 
to Winsford; there the navigation stops The 
locks above Northwich will not take vessels 
over 88 ft long. The largest vessel that over 
passed down the Weaver was a eteamer named 
the Woodcock, which had been built at Witton 
Brook. She a 5620 tons burthen, and 152 ft 
long by 23 ft. wide. There are now fifty-two 
steam lightera engaged in carryimy salt down the 
Weaver to Liverpool. These are fine vessels, 
carrying 300 tons of salt. The propelling ma- 
chinery 1s generally placed night aft, the lines bemg 
very full im the after part m order to support 
the weight. The Weaver 1s far before the Moraey 
in point of navigable facilities, and could take 
vessela of 500 tons could they got as far as the 
entrance at Weston ; indeed, all the arrangements 
have been made by the Weaver Trustees in the 
confident belief that tho estuary of the Mersey 
must be improved, and that they wall then be able 
to utilise the 15 ft. of water they have over the sills 
of their locks. The most interesting works upon 
this navigation are the aqueduct and boat hft at 
Anderton. These works were some,time ago de- 
scribed by Mr. Sidengham Duer in a paper read 
before the Institution of C:vil Engineers, and the 
following description, as well as the two-page plate 
which we publish this week, are reproduced by per- 
mission from the Transactions of the Institution 

In what 1s called the Anderton basin, there 
1s an island in the River Weaver which was 
fixed upon ss the best site for the lift. It 
was decided that the water uf the Trent and 
Mersey Canal should be ak in an aqueduct, 
at its normal level, across the river between tho 
bank and the isjand, and that the boata should be 
lifted and lowered between the end of this aqueduct 
and a cutting from the main rive: into the island 
The works constructed at Anderton conmat of a 
basin opening ito the Trent and Mersey Canal, e 
wrought-iron aqueduct to lead the water of the canal 
from the basin across an arm of the river to the end 
of the hft pit, a double hydraulio lift, situated on 
the island, capable of lifting from the level of the 
water in the river to that in the aqueduct or canal, 
anda channel cut through the island from the hft 
pit to the main bed of the river, for barges to pass 
to and from the lift and the river. 

Fig. J shows a side elevation, and Fig. 2 a plan of 
the works. Figs. 3 and 4 are cross sections of the 
lift and aqueduct. Fig. 5 gives some details of the 
arrangement of the gates for the aqueduct and 
troughs, as wall asthe method of making the jomts 


between the aqueduct and troughs, Fig. 6 1 5 
section of one of the syphons for insuring the proper 
depth of water in the troughs; and Fig 7 gives 


some details of the main valves for working tho 
apparatus, and of the method of controlling them, 
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The aqueduct is of wrought fron, 162 ft, 6 in. in 


length, and 34 ft. 4 in. in width, in three spans of 


central web and the sides of the aqueduct are 8 ft. 
6 in. deep, and form continuous girders, which 
carry the aqueduct, and the water, 5 ft. 3 in. deep, 
contained within it. 

To inaure a water-tight connection between the 

ueduct and the basin, the cast-iron bedplate on 
which it reats is built into the masonry of the basin. 
The top of this bedplate was covered with red lead, 
and the bottom akin of the aqueduct was bolted to 
it. The inner edge of the bedplate was chamfered 
off, and the space between this chamfer and the skin 
of the aqueduct was caulked with wooden wedges. 
The sides aro made water-tight with the masonry, 
by running in Portland cement at the backs of 
woclen fenders which protect the ends of the aque- 
duct girders. 

The columas A B bear on Portland cement con- 
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crete, contained in cast-iron cylinders, which reat 
upon a foundation of masonry supported on piles. 
Whe colurias O, and all other columns round the 
lift pit, are carried down to below the bottom of 
the pit, and atand on foundations of brickwork 
and concrete. Each end of the aqueduct is fitted 
with wrought-iron lifting gates for controlling the 
ingreas and «@ of barges. As the aqueduct is 
divided into two separate channels, it follows that 
two auch gates are required ateach end. The 


weight 
of each gate ia about 27 owt. This is principally 


counterbalanced by weights D working over pulloys, | 
The gates are lifted ndioularly by a smail crab | 
and pulleys attached to cast-iron framos, which also 
serve as guides while the gates are being lifted or 
lowered. There 1s one crab to each gate, and one 
man can lift the gate 7 ft. G in. clear of the water in 
about a mnuteandas half, This ia quite high enough 
to allow the largeat os to pass under. ® 
have aatrip of -rubber fastened to the 
of the , round their sides and bottom, 
and the inte pee the Priiper shee a 
againat a corresponding an e-Iron x e 
aqueduct, so that awa “4 ht joint is made. 
The lift is double, and the barges are raised or 
lowered while floating in a box or trough, full of 
water, ao arranged that one trough containing 


‘one of the largest or two of the am 
barges. Tho small barges cach 
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barges, in coming down to tho river, assists in lift- 
ing barges in the other trough up to the canal, 


30 ft., 76 ft., and 67 ft. 6 in. A central web divides | Hach trough is 78 ft, long, and 165 ft. 6 in. wide, 
it into two channels, each 17 ft. 21n. wide. This and is long poe to hol 
the cansl 


the largest barges that 
, and wide enough to hold 
ordinary 
from 30 to 40 
tons, the larger barges from 80 to 100 tons of goods. 
The troughs are constructed entirely of wrought- 
iron, their sides forming girders @ ft. 6 in. deep in 
the centre, and 7 ft. 6 in. deep at the ends. ene 
girdera support the entire weight of the trough, 
with ita pal af barges and a depth of water of 5 ft. 
The sides of the trough are stiffened to resut the 


can be used on 


outward pressure of the water, by external guaseta | 


like those of the aqueduct, but there are no over- 
head arches. The pressure on the bottom is trans- 
mitted to the side girders by transverse floor girders 
: ft. : in. deep, and by longitudinal floor girders 
in. dee 


p 
| At each end of a trough there is a lifting gate, parts o 
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tumilar in construction and mode of operation 


there are a number of cast-iron syphons for securing 
whatever depth of water the circumstances of lift- 
ing may require. Each of the troughs is attached 
to the head of a cast-iron ram by a central wrought- 
iron socket 3 ft. 8 in. deep, bored to fit the turned 
head of the ram. From socket wrought-iron 
cantilevers radiate to the side girders of the trough 
to tuansmit the weight from the side girders to the 
rani. Hach trough is thus entirely supported and 


to) Gewt. per 
those described for the aqueduct, At the sides | presses are 


moved up and down by one central vertical ram 


This eigiocs through  stnfiing-box in th 
ran) passes ry -box ® 
bottom of the lift pit, and through the tunnel into 
the preas. The wrought-iron tunnel under the lift 
pit, 4ft. 4 in. m diameter, is to afford easy access 
to the valve box E, and to the glands of the presses 
and atuffing-boxes, for the adjustment of the aie 
| ing, and for lubricating the rame. The weight of 
eaah trough, with the water and barges contained in 
| it, is 240 tons, which is equal to a pressure of about 
| 42 owt. per aquare inch of area of the ram, The 
rams and presses are of cast iron, in three lengths, 
joined together by flanges and bolts. The flanges 
of the rams were covered with red lead before 
being bolted i greed The flanges of the presses, 
‘besides red lead, have a ring of lead wire between 
them, which, being squeezed flat by the pressure of 
the bolta, makes a water-tight joint up to the re- 
| quired Prosmure The presses, pipes, and all other 

the apparatus wero to & pressure of 









fe dy inch before bog Phat 
the bottom of the lift pit, 
os Ribera . a 6 in, in diameter, ane 
6 requ ep 4 pneumatic ee 

fit into cast-iron plates, laid on layers of 
wood, each 4in, thick, resting on th 

cement nes at ar ap of the 

These tea ate fix their places som 
by Portland cement concrete between them an 

the inside of the cylinders. 


bottom bedplates, the presses can ale 
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tops of the cylinders containing them, which have 
external a0 a to give a groat area of 
foundstion. At the corners of each of the troughs 
there are cast-iron guide which work aganat 
ides on the columns rouud the lift pit, so as to 
eep the troughs crag while they are in motion. 
The guides and gnide are acourately planod 
and carefully fitted. 

The guide columns are s d, below the 
bottom of the lift ft pity on fo ons of brickwork 
and eonorete. ey aro filled with ballast, and 
roand the lift pit to increase 
. At the aqueduct end of 
the lift they aro braced to the columns sup- 
po aqueduct, and are tied to the aqueduct 
. At the river end they are braced together, 
‘end Sepa column 10 ft, 6 in. distant from the 
entre cuide column, 06 as +o form a triangular 
rktress.of great strength. This is tied at the top 
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RIVER WEAVER NAVIGATION. 
MR. LIONEL B. WELLS, ENGINEER. 
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A platform round the aqueduct and lift 


to the guide columns at the aqueduct end of the | repairs. 
lift pit by the lattice girders, which also carry a’ pit, at the height of the water in the aqueduct, for 
platform ; and half-way between the ground and the manipulation of the a oes and fur moving barges 


this lattice girder this buttress is again tied to the | inand out, &., allows all parts of the apparatus to be 
saroe columns by other amall lattice girders, placed | easily seen from it. There is an acoumulator, to 
horizontally to resist wind, and alung from the | assist in wheter Bos lift, having a ram 1 ft. 9 in. 
platform girders so as not to sag, These girders | in diamoter, with a stroke of 13 ft. 6 in. ; it hao a 
are thus kept straight, and form cfficient tie-roda. | capacity equal to that of one of the main rains for 
The distance between the guide columns is suffi- | stroke of 4 ft.8in, The two main presses are con- 
cient to alow a trough, when disconnected from the | nected by a Pi 5 in. in diameter (Fig. 7), fitted 
of the ram, to be floated between them out of the | with an equilibrium valve E, for opening or closing 
ift pit; and aa wooden gates can be fitted to close | communication between them. 

the river end of the lift pit, the water canbe pumped | There is also a pips, 4 in. in diameter, for each 
out, and all parts of the apparatus easily got at for! of the presses, passing from the accumulator 


246 ENGINEERING. (Serr, 12, 1884. 


mena 








a 


LOCOMOTIVE RUNNING SHED AT CARDIFF; TAFF VALE RAILWAY. 
MR. CHARLES HURRY RICHES, ENGINRER, CARDIFF. 
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RUNNING SHED yee THE TAFF VALE 


New Locomotire Running Shed af the 
Taf Vale Ratlway at Cathaya, Gardtiff.* 
By Mr. Cuancns Horry Rrowes, of Cardiff. 

Owine to the large increase during air fow yeare 

in tho trattic of the Tafl Valo Railway. 6 nvoes- 
: sri fea iP eli ongine tied rom the. old nite | oS 

at tho rminus to a new and more eone at) : —] = 
Cathays. The arrangementa of the new abed, with its ~S S 
adjacent yard and eer are shown in 






| divided by » centre wall, which is su 


sooompanying drawings ported by sill c; aastern aide of the shed, up to No. 10 on the western side. 
Mote 8 Shei,—The wall een ix ager arches, rosting upon niece palate, 26. ' Thers ore Ave Tho same numbers hold god fo ines 
aixt oan engines, and in 388 fo the | Fongth of the abed & p ng ten in all, Midway in the | of road the entire h of the ‘ta to 
walle, Fy. 1. Te comprises two spear of 6 th of the ahed ia placed a steam teavarser, 40 »| may and hg: vervat ; and the 
~ Pa r read at the Cardiff meeting of the. loans of the uhed, so aa to retnove engines from any one of the wm wmaties doors ae 
of Mechani nical Engineers. {tom roads, The pits are numbered from Ne, 1 on the | north first berth is A; Comeeq' ail 
- why 4 a eels WM OR a en ‘s Tyleds pees 
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of, and await orders for trans. The lean-to roof extends 


LOCOMOTIVE RUNNING SHED AT C ARDIFF. peroes the whole south end of the shed , and under it aro 


placed two long mesa rooms of 50 ft. se eg and 14 ft 


» in art dak s 
MR. CHARLES HURRY RICHES, ENGINRER, CARDIFF. ne Fiz! Pht Meo the stationary engine and boiler 
| to teed i The Ligh of the shed in by gar; but it is intended to 
! | | Wy venseniier light the yard and Bputoaches by olvctricity, 
t ie i wrseayiny ¢ the shod at the northern or outlet 


c ten roads lead to separate a Fab each of 
similar sumps 
to thoae in the shed; and with water jots uo arranged an 


gre Si 
wee i which has « largo syphon dram, fitted wit 
id | 
fh mito the auh-pan without the vise of Roxiblehoss, “Adjom- 
HA 
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‘ ting the engines; and there 1s alao a third by the doors 
H} } of the traverser, On the further ade of the drop pita 
il il arc five wator cranes, placed between alternate pits, and 


each capable of supplying two roads 
| 7, Yard —Pasaing out inte the yard, there are cross over 
















ada with compound shunts, 80 arranged aa to lead the 
engines out from any of the ten shod ioads to the aix 
main running lines that lead from the yard, or to the 
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main coal g roads, There are three junctions to get 

from the yard tu the main he, 

The coul stage has a double platform, with a road for 

the wagonsin the centre, cad a road on the outside of 

either platform for the engines, The platformy are 133 ft 

C) 3 in, long, and each 1 fitted with three coal cranes and 
_~sonine tumbler buckets for working 

lia Sand Drinng --Between the coal cranes aro placad 

fl -nkw for containing dried sand ; and in clore proxunity to 

the onal stage thore is a sand-drying kiln, This has three 
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a furnacos, and tho flues are so arranged as to hoat 106 square 
| | feet of drying platform, which 1s made of firebrick. ‘The 
(i ih / rand ia firat thrown in through doors in the front of the 


it 
‘i 


kiln, ranged above the stoke plates, and fs thora recerved 


~ 7-1 dnelned iron slide, the bottam end. of which 


. .d into steam, The sanu froin tho slide 18 cast and 
spread out upon the kilns, and in process of drymy 
wWyuradually waked by hand seross to the delivery side 
whero when dried it is cast upon a sloping acrecn, and 
the fine sand passing through is taken to tho tanks upon 
the coul stage, the rough refuse being thrown ont 

Water Supply —Tho water used at this shed 1 pumpod 
pines a well by moans of « Tangyo “special” pump, 
which dehvers it into a castiron tank, supported by 
wrought iron girdors that rest upon a atone busldm . The 
bottom of the tank 4s 25 ft. above the ground e well 
in 63 ft in depth, of which 7 ft. in subsoil, 9 ft gravel, and 
37ft marl From this depth about 7000 gallons per hour 
are obtained, Tho water cranes are of the ordinary tye, 
and require no special notices, 

Turntable —The main girders of the turntable are semi- 
elliptic inverted, of rivetted plate, and of treble T sec- 
tion, The centre piece 18 supported by two short wrought- 
ron beams. Tho centre pivot 18 composed of a round 

In, as shownin Fig. 38, aupported by » cast-uou cone 
in two pe , Which rests upon the centre foundation 
atone, tween the top of tho cast-iron cone and the 
point of the pin is inserted a case-hardened washer of 
double convex section, tu reduce the friction The 
ends of the table are carried irvund thie race upon 
four cast-iron wheels, two at either end, which are shud 
with crucible steel tyres of 2 f¢ 114 in. diameter 
The short axles of the wheela run im plummer blocks 
attached to cast-iron frames, which support the extreme 
ends of the table. The race is of ordinary double-headed 
steel rails, fixed in special chairs with adjustable keys; 
the chairs are carried upon stone, Fig. 7. Although this 
table ia of the ordinary construction, it wurks so well 
without an cog gee afilca abe - aL aL —-Lai al. 
mention of it mghtb . .__ - 

Traverser.—The main frames of the traversor, Vigu, 10 
and 11, are composed of eighteen pairs of double-headed 
ateo) rails, laid transversely, and juined together by angle 
iron and wrought-iron plate both diagunally and trans- 
versely, with cast-iron distance pieces intervening, tho 
whole rivetted together both tep and bottom, thus forming 
a broad shallow box girder, upon which are laid the bridye 
rails that carry the locomotive — Thia box prder is formed 
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sas CapAnEAAtegD mn ER In Tn (ASST made to extend « distance of 3 ft, 10 in. beyond on either 
YY os et WOME Yi SS Sy CO}. <t, 1) os side; and to these are altached tho cast-iron bearing 
Yj et iy fp uti pale) blocks, which the axles of the traverser wheels. On 
Tr hhh Us Cees Yan. | bp the weatern side thess raila are atill further extended, sa 


aw to formas pions upon nt at ae the oo 
engines against beinberths1 A tol0A. tier, places of hard wood are let into the pitching along- and engines that work the machine pon the aame side 
ext tier of we bo lotared B; and so on to F, the side cach road, for placing ears Shae upon ; and -'--> the axles of the bearing wheels are prolonged, so an to 
the south end, which is inv used for -.. _‘'_. °_ south end of the shed, adjoining these attach to them cog wheels, into which gear the maim 
each “ train ye ce pes Nees cqhauctiieedl cad’ Tie advou come he w oat 6 iieviibdere Wilk 
a We and Offices.—Acroas the end, an 6 ving engined are & of 8 in. cylinders, w 
at te wheo they coms dg tei Fe de, covered by continuations of the same roofs, are placed the 12 in. stroke; they bave s suitable vertical boiler. 
tay arise in so large a workshops and offices, Fig. 1, The cop the’ shop, In working across the shed, the traveraer runs into the 
ahed, entered through the end rs ae a _ -weat agree 1, which pees oH ou Ree 
Bazine Pite.— main ; , and 19 ft. 6 in, and 19 ft. 3 in. to the eaves, Adjoins _.. -_. -. _ - _og without passing throug e 
extend on Se ate A the shed pee on ing this nae is boiler shop and amiths' shop, ajso northern half of the main shed. This arrangement 
: satored from the main shed, near the longitu : rare nee ee aoe of reali large dvors of the 
10 in. of which is trap ° wall; these two anor cogent occupy the end of the vhole width of the traverser pit, 
syphon weate tI apan, and ‘~-'-~-"-+- — itoof,~-The main roof framing w a compound of iron, 
box ; underneath the box isa sump, 2 ft. be Th span fiber rm ne anes ral # tnd oat, with - mild woe. Pi 
drain - from | f which is placed the chief foreman’ covering is two- of slates, laid upon wood p g 
nee an Ta eeers a fo apce belmen the ohices dian the! s for the workmen’s entrance, and and three-fifths of rough ribbed glass in cast-iron frames. 
dranta at ev engine 
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. finally » tier of timekeepers’ offices. Thesouthernexten- The whole of the roads are covered with smoke 

with cast-iron frames, havis SS ual slon af the main roof is 80 it., and uently all these eye § made of galvanised sheet iron, 2ft. llin. wide 

foc the shops have an equal width, as ahown in the plan, Fig. 1. by 3 ft. in. deep, and with outlet chimneys carried up 

C) The offices on the eastern side of the entrance are through the roof at intervals of 35ft. Sin. All of these 

e twoin number: the one nearest the shed being the Salil cunney? have, holes out in them just before they reach 

of one | booking timekeeper. and the other for those engine- the roof, ao as tt draw off any smoke or steam which may 
ween all the roads the | men’s “ trips” and shedmen's tickets. Adjoining the have escaped into the roof, - 

shed is peeves hibecr firebriok set on edge. | latter, ~~ ----.-1 Ale lean-to roof, is a trainmen’: In addition to the foregoing description of tho running 

at WO rhe waiting-room, where the men remain to give their “ trips’ sheds, advantage may be taken of this opportunity for 
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mentioning one or two smaller matters which may be 
worthy of attention in the working of locomotives. 

ane Lubricator.—A «imple contrivance for lubri- 
cati 6 flanges of the leading wheels of an engine when 
running round curves is ehown in Figs. 12 and 18. It 
is composed of three smal] vessels, one placed upon either 
side, and the third in the centre of the leading end of the 
engine, under the footplate. The middle vessel in a 
closed tank, which is connected with both the others b 
means of a fin. copper pipe. It ia also connected wit 
the tonder or feed water tank another pipe, on which 
ix arranged a emall lnlet valve I, worked by a float F in 
the vessel ; and this fluat admita water up to a certain 
leval B only. In each of the two ulde veusols in fixed a 
xmall syphon 9S, the top of which stands at 4 certain 
height above the ordinary water level B, ao that no water 
will flow out through the sy phon unless the water level is 
raised above {ts top. From the syphon a pipe passes down 
to delivor the overflowing water on the flango of the lead. 
ing wheel. 

o put the sete into working order, water is 
poured into all three vassals until it risen to a height B, 
at which the float F closes the inlet valve I, When the 
engine is munining round ww curve, the centrifugal force 
causes the water to flow towards the outside of the curva, 
where it rises in the vessel at that side, and flows over the 
top of the syphon, and down to the flange. This con- 
tinues till the engine leaves the curve, when the water 
will resume a uniform level in all three vessels, and the 
float F will drop and admit a supply to bring the level up 
to Ite nurmal height, 

Jet for Washing Rails -—For washing tho road clean 
caring aitty weather, a aimplo device, ahown in Fig 14, 
conslate in supplying a very »mell ie of water from the 
boiler, directed upon the rail in front of the driving 
wheela, Thin arrangement has been found most officient 
during the past winter, and alkxo saves a considerable 
quantity of sand, 

Hih-Speed Av’ Compresor, —Although not connected 
specially with locomotive enginos, o amall high-speed air 
compressor, shown in Figx, J and 16, may be of some 
ttle interost, and will be shown to the members visiting 
the locomotive saat Tt was designed some five or alx 
yeors back for testing the effect of air mixed with steam, 
and wos used for a few weeks, It haa worked up to 120 
revolutions par minute, and compressed air up to 240 Ib, 
por square inch, delivering at each stroke ita whole voluine 
of air, 75 oublo inches, without any logs through clear- 
ances, the cylinder being 4in in diamoter and 6 in, stroke, 
It ia constructed on the principle of a water pdston, suck 
ing in and discharging again at each struke a bat amall 
quantity of water. Curiously enough a very similar air 
vomproasor has recently been brought out in Belgium, as 
pomething good and at the same time uncommon, 
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TECHNICAL TRAINING.* 

At the opening of the Science and Art Olawaca in Naval 
Architecture, Machine Construction, &e,, for the ensuing 
winter sogson at Govan, on the Lith instant, Professor I, 
Elgar, of Glasgow University, delivered un address to 
the students upon scientific training. In the course of a 
long address, which was listened to attentively through 
out, Professor Migar aaid - 

All of the atudsnta who attend the classes in naval 
architacture and onyinesring here are probably much better 
acquainted with the practical and experimental aspects of 
the work they are engaged in than they are with the 
eciance which underlies it ; and thelr present object is the 
very vital and praiseworthy one of soquiring such scien 
tific and technical knowledge as will onuble them to apply 
wound principles to the performance of their work, and 
will aaaiat them in dealing intelligently and successfully 
with the many difficult and novel queationa which ore 
constantly obutructing and puegling them. There are no 
branohes of mechanical art in which sound scientific 
knoWledge is more esuential and useful, or in which it is 
more necessary for theory and practice to hand in 
hand together, than in those of shipbuilding and engineer- 
ing. A modern ateamor ws av complex o machine that no 
atton)pte to construct one without calling in the aid of 
solonce in some furm—either directly or by copying what 
othera have learned by it to do —could possibly end in auy 
thing but disastrous failure. to imagine a man who 
had never heard or read of ny of the teachings of science 
attempting to construct a modern steamship—a man who 
did not know even of the proposition aaid to have beon de- 
mounatrated by Archimedes, that a floating body displaces 
# volume of water whose weight ia equal to its own 
weight ; and who was ignorant of the wonderful dis- 
ooveries that have been mado of the lawa by which heat 
generated by the combination of coal 18 converted into 
niechauical work through the agencies of the bviler and 
atoam engine. It only requires to atate the matter in this 
bald form m order to show how hopelessly impossible 
and absurd auch an attempt would be, and how vitally de- 
pendent shipbuilding and engineering are upon the past 
achievementa and pressnt ings of science. On the 
other hand, the highest scientific talent the world has yet 
produced would be equally unable to arrive at « successful 





ENGINEERING.,: 


natural laws upon which the efficiency and success of your 
efforts mainly depend. Do not be content with merel 
learning methods of setting off work and performing cal- 
culations, or with copying processes you may have seen 
employ. The wan who merely dose as he soes 
others do, without very well oes rence why they 
do it, and who works strictly by rule line, look- 
ing to custom as hie sumeme authority, will never im- 
rove or advance himasif, nor be of much rea) use in such 
mes as theee, nor will he find much interestin his work. 


** Custom, which al] mankind to alavery brings, 
That dull excuse for doing silly things.” 


Nevor look to custom os a rufficient authority for 
anything, however respectable ita antiquity may have 
made it; but ba determined to understand for yourselves 
whether or not it is upen sound and intelligible 
principles. Do not be too eager to believe that anything 





you are told ia correct until you are able to prove ft for your- | Pe 


selves, aud till you nv longer feel any ignorance or doubt in 
the matter, @ necessity for combining wide acientific 
enowie9 and spun shea tea Labeio 6x nee in 
@ ng on of # uliding and 6 06 operations 
is daily becoming more and more neeeainig: “it you tried 
to avoid it you could not, In this age of keen compe- 
tition and cl a development, increasing demands are 
made upon all who are engaged in these important in- 
dustries Every success that is achieved by the most 
advanced and sensational productions creates a demand 
for atall further progreas; and in meeting these demands 
in the future the race will be to the swift and the battle 
to the strong The apeed and the strength that you 
require in order te enable you to hold your own in 
this contest ure spead and atrength of intellect. In 
other worda, you require your intelligence to be cultivated 
and well informed and to be made prompt and active 
by means of sctentifio culture , and {t is necessary for you 
to acquire such » firm and comprehensive grasp of aound 
theoretical prinaplea as will enable you to rely safel 
upon your own powers of judgment, and to act in difficult 
cases with certainty and precimon. Not only doss 
modern competition 6ver demand inore from you in the 
way of technical knowledge, skill, and resource, but it 
alvu shortens the time eu disposal for supplying it. 
The huge and complicated engineering structures of the 
prasont day, which are conatructed in this district, have 
i be completed in a4 short a time ay the much simpler 
and smaller ones of & generation ago §=You have thus not 
only much more to think sbout in building a ship, and 
problems of greater number and difficulty to solve than 
used to be the case, but you have only the same time for 
doing 1t allin, You cannot afford to delay the progress 
of construction for the purposs of trying experiments or 
brooding over any difficultias you may most with, It is 
neceasary to decide omney each question as it arises, 
and you have to qualify yourselves for duing that The 
naval architect and engineer of the present day requires 
to aupplement his practical knowledge by a close and 
aystematic atudy of various branches of science An enu- 
meration of some of the chief of them would be auftficient 
to show how great are the demands thus made upon him. 
No man has ever yet succeeded in completely ae 
the difficult and complicated problema connected wi 
shipbuilding; and it is perhaps not possible for many of 
you to advance very far towards their golution, Still it 
muat be borne in mind that it is only by studying the 
aciencea which bear upon them that any roal or substan- 
tial progreas can be effected, and although finality 
may Me unattainable, great advances are possible, and 
are constantly being made. Hardly a year passes with- 
out something considerable being done to improve our 
knowledges of those natural lawa upon which the safety 
and efhciency of ships at sea a epic There is probably 
no district in this country which has benefitted in the past 
more than Govan by scientific progress and great mecha- 
nical kill im sbiptsalding and engineering, or whone 
rosperity in the future is more dependent upon it. 
Gavan has been ie among the foremost of shipbuild 
ing communities by means of great eclentifioc and practical 
talents industry, and enterprise; and it rests with many 
whom I now see before ma, to maintain {it in the honour- 
able and distinguished pomtion to which it has been 
raised, The names of Napier and Elder, not to mention 
othera, are alone sufficient tu give prestige to ay engi- 
neering locality ; and they insure for Govan a high place 
in all future records of scientific, mechanical, and indus- 


trial progrosa, Upon you rests the responeibility of wor: 
thily walking in the footsteps of those and others among 
your distinguished men, and of striving to keep erect in 


this district the noble edifloe they have reared. I am 
vory A epee to find that students have such opportunities 
afforded them here for intellectual and improve- 
ment, and still more pleased that so many hava the good 
senna and the energy to avail themselves of them. I 
trust that the opportunities which exist will be added to 
and not diminished, and that the future generation of 
naval architects and engineers in (iovan thus be 
enabled to excal their fathers in all those qualities which 
will attract scientific and intellectual distinction to 
themeelves and industrial proaperity to this neighbour. 


result alinply by means of pure theory, however advanced, | hood 


and by stricta prort methods, Theoourse youare pureuing, 
and which I trust you will not depart from, ia the one 
best caloulated to ineure for you the greatest success in 
aur work and advancement in your various positions in 
ife; and asin the daily practice of your profession, you 
are perforce kept well abroast of the practical and ex- 
mental sides of your work, | would now urge you, in 

6 strongest manner possible, to cultivate moat iigently 
and thoroughly a knowledge of the and of those 
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University, to the Govan students, 


« Abstract of address by Profeasor Elgar, of the Glasgow | be read with uni 


Professor Elgar afterwards distributed the Science and 
Art Department certificates, and the looal prizes gained 
by the students during the last session. 





RAILWAY BRAKES, 


WE reprint above a letter an Railway Brakes, whioh 
sitened tke Times on Wednesday last, and which served 
aaa text for a leading article in the ji 

versal interest, 
versal approval, and ie a valuable ocntribution to the 


same issue. It will | ton 
and with almost uni- | the forenoon 
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agitation how actively on foot to enforos the use of efficient 
appliances. 7 ; . 
“To the Edstor of the ‘Nmet,’ 

*“ Sir,—T am an ox engine driver on one of the im. 
rhea railways, a few days ago when I arrived at 
end of my journey, one of the passengers as he passed 

™ i handed me the Z:mes of Monday, Septamber 1, 
with he remark, ‘ Here, ver, read the letter on 
brakes.’ Well, Sir, I have read it, and I oan tell you it 
letter; it does lay down the truth ass 


wa t aa 
. We have heard very much about brakes lately 
at half-yearly mestings, but somehow, I can’t just say 


how it is, the chairmen don’t seem to gu into the matter 
roperly ; they don’t at any rate express the opinion of 
the drivers. 

“(We are thelr servants, but stil] we know which brakes 
are best, which we dare trust our lives to, and which wo 
dare not trust Chairmen don't know this from ex- 
rienoe ; it js saldom they come on a journey with us on 
the foot-plate of the engine, and when they do thay ssem 
uneasy, as if aby wished they were in » first-class car- 
riage instead. aly to-day I ® director riding with 
me, and he said, ‘No more riding on engines for me,’ 
Now, Sir, I say it is a pity chairmen and directors don't 
come often and ride with us and juat see for themeulves 
how we require a good brake; they would then tell zome 
different accounts to the shareholders at the meetings. 

‘*T have been a driver now 2] years, My lot hae been 
no worse than that of my mates. Lam as fond of my 
engine as they say a sailor is of hia ship; ao I will be 
obliged if you will give me juat a little of your space Just 
to give my experience. 

‘Well, Sir, during my 21 years I have twice had 
my engine run off the r and down the embank- 
ment, one collision, the reault of bad signalling, eight 
crank axles have broken under me, in all cases the ongine 
came off the rails, and plenty of smaller things which I 
won't trouble you with. There are about ten sorte of 
brakes, and there are four of these used a good deal, and 
I have worked all the four. Ihave aaid above I know 
which brake to trust and which not. Now I may just ax- 
plain that when I get a bad system of brake I cannot be 
sure of, J work in this way—I don't work with that asfoty 
and comfort which is such a thing for us; I know this bad 
brake may fail ine any moment, #o I don’t feel easy | 
always say to my fireman, ‘ Mate, get to that hand-brake ; 
I dare’nt trust thia thing, it may work and it may 
not.’ Now, give mea good automatic self-acting brake 
that 1 know Isaefe, I run as free as can be with my hand 
on the driver's brake valvo handle ; in fact, Sir, I often 
sing a8 I go along, eauwing that in an imstant one turn of 
my wrist and the wheels of every coach in my train will 
have got two brake blocks elutehiog tea tight with about 
80 1b air pressure to the square inch, 

“You will see, Sir, we drivers gee danger firat, and if any 
are to be killed we stand in the first place; so it is to our 
interest—1in fact, it 18 a matter of life and death tu us, if 
the companies adopt good brakes or if they don’t. 

Por , Sir, you will say, ‘ Well, driver, you seem to 
fee] strongly that wo ought to have brakes; now tell us, 
after your experience, if you had the power which braka 
would you have In general use.’ 

‘“*] don’t know that you will ask this question, but if 
you do 1 will give you my answer and my reaeon. 

“T have worked four brakes. Three of them failed 
more than onos or did not prevent accidents. The fourth 
ia the Westinghouso ; it never fails, it has saved my life 
or limbs five times, and I say that it is the best. tlave 
that system on all trains, that is what we drivers want; 
and it stands to sense what we know to be beat for our 
aafety ia best for the eafety of passengers, no matter whut 
chairmen ip! tell gentlemen at ela rearsh Th 

“*T should like to sign my name in full, but as one of 
a mates ae dlacharged for writing to a paper I bog to 

mysol AN Express Darver.” 


NOTES FROM THE NORTH. 
GLascow, Wednesday. 
sess ied Pig-Iron Market.—Last Thursday's market waa 
somewhat irregular, but a fairly good bualness was done. 
Transactions were reported on furanoon ‘Change at 41s. 7d. 
up tu 41s, 8d, anddown to 41s, 6d cash, also at 41s, 9d. 
up to 41s, 10d. and down to 41a. 8d. one month, buyers at 
the close offering the lower quotations and sellers want- 
ng 4d. perton higher. In the afternoon business was 
traneacted at 41s, Odd., dls. 5ad., and 41a, Gd. cash, also 
at 416 8d. and 41s, 1d. ono month, the close being 
sellers at 41s. Gd and 41a. 8d. cash and one month re 
spectively, and buyars offering 4d. per ton lower. There 
were transactions on F'ri orencon at 41s. 6d, 
4ls Gd. cash, also at 41s, &d. and 4is, 84d. one month, 
with sellers at the close wanting the top 
offering jd. lees per ton. A 
afternoon to 41s. Ria. oash and 41s, 74d. one month, and 
scllers remained at those prices at the close buyers 
near. The market waa firm ou Monday forenoon, but dul- 
nessaubsequentiy setin, and He Siig Gaceerioas vers 
per ton under those of last v In the forenoon 4is, 54d. 
and 41s. 6d. cash dis. 7hd. and 41a, Sd. 
era 
o in the 
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4is, and éle. 64d. one manth, with wWant- 
ing a pr ea Yosterday’s market was a little 
ie 4jd cash and dis, 84a ove taor reagan speed, 
8, . One month were 
re BELT Wp shal pes rsp rfl yt akg geese 
dis. 7d. one month, with at the close asking $d. per 
er. H rates ruled o market, 
f fd. and dis. were 
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nominally at the top prices 
afternoon, the oles bal 





which were also paid in the 
ing sellers at those quotations, with 
buyers near. Two causes were at work to advance pricea 
up to the point reached on Thursday. One of them was 
the fact of bears covering their overvales, and the other 
was a report that several of the ironmastera were 
intending to blow out some of their furnaces, but 
as that report appeared not to be based on reliablo 
nda, the market again gave way, and at least 

. of the advance was lowt before the business of the 
wesk came toa cluse. A large amount of business waa 
done towards the close of tha week, but it wae practically 
ali the result of the operations of the trade. Outside 
epeculation fa quite dormant, and the present condition 
of trade doaa not offer much encouragement to it. Alike 
as regards home and foreign consumption, the demand 
continues to be unimproved, and yet this week's report 
atate that thore is rather more inquiry from the United 
Atates. Legitimate business is unchanged, and the pres- 
sure on some of the special brands, which is owing to tha 
shipping season drawing near a close, atill continues. 
There are again ninety-five blast furnace in actual opara- 
tion, anadditional one having been blown at Carnbroe 
Tron Works At this time twelvemonth there were 114 
furnaces blowing. Flatnasa ia stillthe rule with the 
hematite pig iron trade, the price for the usual piper 
tions of Nos. 1, 2, and 8 brands being only 488 6d. per 
ton f.o b, at Cumberland ports. Last week's shipments 
of pig iron from Scottiah ports amounted to 12,078 tona, as 


againat 0539 tons in the preceding week, and 12,804 tone 
in the co nding week of last year. They included 
1410 tonsa to the United States, 670 tona to Canada, 365 


tonsa to India, 125 tons to Australis, &c., 860 tons to 
France, 700 tonsa to Italy, 2185 tons to Germany, 1850 
tons to Holland, and lesser quantities to other countries, 
The atock of pig iron in Measra Connal and Oo,’s public 
warrant atores stood at 584,922 tonsa yesterday afternoon, 
aa compared with 585,677 tons yesterday week, showing 
an increase of 755 tons for the week. 


Exports af Locomotwee from the Clyde ~Amongyt the 
foreign and colonial ahipments from the Clyde reported 
last woek, there were locomotive engines for Caleutta of 
the value of 14,828/,, and for Bombay of tho value of 
10,0002 , or s total of 24,3887, 


The Forth Brulye at Alloa.—Dumnng the past few months 
considerable progress haa bean made with the new Cale- 
donan Railwav Bridge over the Forth at Alloa. The 
awing span in the middle of the river has naw been com- 

eted, but the engine and working gear has atill to be 

tted up. The embankment leading to the punction with 
the North British line near the Grange crossing has been 
finished, and the workmen are eng in laying the rails. 
It in not expected that the work will be finally completed 
unl the end of the present year or the beginning of noxt 
spring. 


Tay Bruige Works.—The large bowetring girder brid 
which crosses over the west end of the Ksplanade, at the 
north end of the Tay Bridge, waa tested last Thursday in 
the presenoo of Mr. Barlow, the engineer, and other 
pentlenien: Four locomotive engines of the heaviest 
clase were oupleyes in tho work, two being placed on 
each set of rails, and the experiments, which were con 
tinued for a considerable time, proved vory satisfactory. 
The girder on the adjoining span has now been placed in 
position, and workmen are engaged in completing it and 
carrying on the work of rall laying. 


Crosa River Communwation at Glasgow.—An adjourned 
meeting of the aub-committee of the Glasgow Statute 
Labour Authorities charged with the holding of an inquiry 
on cross-rmiver communication, was held to-day for the 
surpose of taking additional evidence upon the aubject. 
The first person examined was Mr. Cunningham, 
harbour engineer, Dundes. He submitted a statement 
urging the propriety of constructing what he calls a 
double swing bridge at an estimated coat of 50,000/. His 
proposed bridge was on a new principle of conatruction 
which had not yet been put to a practical test by actual 
use. Counosllor Smith made a jong statement, the pur 
port of which waa to show that there was no congestion 
of traffic on Broomielaw Bridge, and that a new bridge 
was not required. Mr. G. W. Muir, who also oon 
tended that no new bridge was needed down the 
harbour, advocated an extension of the ferry system 
for passengers and the construction of a new bridge close 
to and immediately west of the Caledonian Railway via- 
duot for heavy trafic. Mr. Nicol M‘Nicol, naval archi- 
tect, Glasgow, submitted a plan for a tidal a boat 
70 ft. by 48 ft., to be used at Finnistone Quay. solid 
low-level iron or atone Gale opposite York-stroet was re- 
commended by Mr. David M'Call, of Messrs, Formans 

evil A somewhat oom- 


proposed Padi Jauiea Ritchie, 


y 
architect ; and Mr. KE. hby, O.E., Kirkealdy, bkub- 
mitted additional particulars regarding a steel bridge 
having n central span to lift by bydraulic power to a 
height of 120 ft. or so in order to allow vessels to pass 
through at all states of the tide. Afters statement had been 
roade irman of the Twelfth Ward Committee 
he absolute necessity of erecting a bridge west of 


urging 
Broomlelaw Bridge, and & aw brid 
3 ay Finubatonttreet, the inquity 


between Clyde-etreet and 
was brought to a close, 

The Scotch Ratiway Compantes.—The directors of the 
Caledonian Railway Company have resolved to recom- 
mend a dividend at the rate of 4 per cent. jollpe) rg half- 
year, and at the meeting of the shareholders of the Glas- 


wand South-Western Railway Company it is intended 
y the directora to propose a dividend of 4% per cent. on 
last half-year’s ‘ 
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NOTES FROM THE SOUTH-WEST 

The Barry Dock.—A meating of the Barry Dock pro- 
motera was held on Thursday, at Cardiff, under the 
residency of Lord Windsor. As this was the firat meet 
ng of the new company, Lord Windsor waa appointed 
chairman of the directors, and Mr, D Vavios, M P , vice- 
chairman. The engineers, Messrs. Barry and Co, Lon 
don, and Mr. T, Foster Brown, Cardiff, were present, and 
received inetructions to take all necessary measures, av 
that the work might be commenced as early aa pousible. 
The day for cutting the first sod was, however, not fixed. 


Newport —The steam coal trade haa been rather in- 
active, but there has heen no change in prices The 
Alexandra Dook haw heen fairly well supplied with 
tonnage, but at the rivar wharves the shipments have 
been coniparatively small, The shipments of manufac- 
tured tron have again been lmuted, and orders stil] come 
slowly to hand The tin plate works are in a more 
healthy utate, Last week's coal cloaranoces were 59,701 
tona. Thea any of fron exported wau 1860 tunn, viz, 
Alexandra, 340 tona; Montreal, 1231 tona; and Rouon, 
280 tons, Krom Bilbao there arnved 8520 tona of iron 
ore, and 3300 tons csime to hand from other sources. 


Lluncavach —A level, which Mosars, W and KE Beddoes 
some time aince purchased on the Gelligaer side at Lian 
caiach for the purpose of developing and working the 
Mynyddislwyn rider vein of house conl, has passed 
into the hands of a fresh firm, having bean purchased 
by Mesara. T. J. Evans and Co., who are about to 
open up tho workings so as to work the seam durin 
the soming winter. The house coal level on the Hea 
Fawr, near Gellihir, has been purchased by Messra, 
Mitchell, Freeman, and Harris, and they have seoured 
a large taking of Jand on towards the mountam under 
the Tonterlwr, Twyn, Gallihir, and Castle Llwyd farma, 
mbore ay expect to find the Mynyddialwyn seam of 
ouse ; 


Milford Docha Company.—Tho half yearly meeting of 
this oeneny wos held at Palmerston-buildings, London, 
on Wednesday, Mr S, G Sheppard presiding The 
chairman, in moving the adoption of the report, which 
was taken as read, congratulated tho shareholders upon 
the improved position of the company Through the 
decision of an arbitrator no less than 470,000/, worth of 
liabilities had been disposed of. More than this the 
claims of the company against a certain estate in bank 
ruptey for about 40,000 had been confirmed, and at the 
Raine tine the proceedings of the company in Parhament 
had resulted satisfactorily, He thought It would bo 
agrovd that the time had now arnved when the under- 
taking of the company should be completed. A contract 
had been signed and sealed with Messra Pearson and 
Sons for the completion of the duck, and thero was overy 
reason to believe that the works would be completed 
within tha time named in the contract, that waa within 
21 monthe from the data of commencement The ques- 
tion of raising the funda necessary for carrying out the 
works had ocoupied the attention of the directors; but 
he thought it would be easly disposed of when he con- 
sidored the important body vf sharehulders and deben- 
ture holders now oxiasting. 


Cardif.—Tho steam coal market has presented little 
change, prices being practically without any alteration. 
Smali steam coal continues in easy damand. For house 
coal there has been a fair inqwry The iron ore market 
does not show much change. Last week's clearances 
comprised 122,495 tons of coal, 2807 tonsa of iron, and 4242 
tons of patent fuel, From Bilbao there were received 
5149 tons of iron ore, and 1454 tons came to hand from 
other sources, 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES 
MIDDLESBROUGH, Wednesday. 

TheCleveland Iron Market.—Y esterday there waa a good 
attendance on ’Change, but tho tone was as unsatisfactury 
as over There is no improvement in the general condi 
tion of trade, but rather the reverse, At this season of 
the year, and espoolally as a good harvest is assured, the 
tono is as a rule cheerful, and tho fact of wo much dopres 
aion is the constant theme of comment. The Board of 
Trade returns for August show the position of our exports 
tu be declining heavily, and this, together with the cur- 
tanled demand at hoine, accounts for the low prices ruling 
for all classes of iron and steel. The shipments of pig 
iron from the Toes, however, are good this month, having 
reached 26,500 tonsa to date, compared with 18 600 tons 
last month, and 26,700 tons for the corresponding, timo 
last year. Prices aro ateady at 36s. 8d. to Sis, per 
ton for No, 8 g.m-b., but brands are maintained 
at 37s. The lower qualities ara in poor request, and 
quotations are easier. Prospects in the steel rail trade 
are no better, and other districts as well as Cleveland 
feel this. e manufactured iron trade {is dull, but 
steady. ag map are atill quoted Bi. per ton, and 
angles 4/, 16s, lees 24 per cant. at works. There is no 
change hematite pig iron, 44s. per ton being the price 
of Noa, 1, 2, and 3 f.0.b. west ooast ports. 


The Eston Steel Works.—At last, after being closed for 
reveral weeks ovine the lack of orders, the Keton Steel 
Worka of Mouars, Bolckhow, Vaughan, and Co., Middles- 
brough, are to be restarted on Monday. The company 
have secured an order for ates! rails which will afford om 
ployment pattially to the worke and about a thousand 

nds will be in their old placeson Monday. It 1s huped 
that other orders will come to hand and the works 
will be kept permanently going. The company are now 
ina position to produce Siemens steel as well as basic 
stee] in quality equal for almost any purpose for which 


eee 


that material 14 used =Tin-plates are also to bo made by 
the company. 


The Wages Question —A meeting of the Board of Arbi 
tration for the North of England Manufactured Iro™ 
Trade was held at Darlington on Monday and the wages 
AN was thoroughly diacussed It was auggested 
that both employers and operatives khould withdraw their 
notey for reduction aud advance reapuctively, but this waa 
rejected, and ultimately, after the desirability of establish- 
ing @ sliding scale upon a proper bass had been talked 
aver, the Board adjourned till the 19th inet. on the under- 
standing that {f no settlement 19 then agroed to the quen- 
tion must be referred tu an arbitrator. 


Shipbuilding and Kngineering.--On the northern rivers 
thasa induatrnes continue in a depressed condition Muny 
of tho shipyards are entirely closed, and the enginoeoring 
establishments have little to do; the marmo builders, as 
may readily be aupposed, heing almost without an order, 
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NOTES FROM SOUTH YORKSHIRE. 
SHEFFIRLD, Wednesday. 

The Staveley Coal and Iron Company,—Myr Charles 
Markham presided at the annual meeting of the Staveley 
Coal and [ron Qompany, Limited He said the condition 
of trade Was somewhat discournging, and he did not 
anticipate any unmedite improvement The report of 
the company showed a net profit on the year'a working 
of 30,9307. 18a, 10d, but the totul available profit was 
04,3077, 74 6d, of this sum 25,201/ 7s Ud. was carried 
to the next acconnt 


Bear Improvements. —The Finance Committee of the 
Sheftield Corporation has prepared a report upon the sink- 
ing and Joan funds of the corporation and the inveatments 
of the same, and has alsv considered the financial require- 
ments of the corporation under the various statutory 
authorities during the next twelve months The following 
are the uatima Tadunenmenta upto Vecember, 1885, 
Mortgage debt, 1,700! lm Kd , sewage works 60,000/ ; 
Crookes Valley road, 12,000! , trainways, 70,500/ + total 
194,260 ts 8d And with 30,610 in respect of tha School 
Board, the gross total 14 235,870) la 8d The sub-com 
mittee attach several resolutions recommending methods 
of dealing with these requiroments 


Important Mineva’ Meeting --A meeting m connection 
with the Wath Main Yorkahiro Miners’ Asaociation has 
been heldat Boltun-on Dearne Mr Hoyland (Wath) moved 
a resolution pledging all persona present to jom the York- 
shire Minera’ Agsociation —Mr Edward Cowey, Preai 
dent of the Association, said that every man who ro- 
ceived benehts from the influence of a somety, and wan 
not paying towards ite sa te was doing an unjustios 
and a wrong to those who did support it. He concluded 
by expressing a hope that the miners would have thoir 
minds fully made up on political questions i view of the 
present crisis. 


—- 
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SILVERTON.—Silverton ia the excitamant of the hour in 
Australian mining otroles. Many of tho olains are held 
by South Australiana, and the ore from some of them — if 
the assays are to bo relied upon—is as rich es the best 
silver of Nevada. 
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MEASsRS. RANHOMES, SIMK, AN]) JRFFERIEKS —At the late 
International Agricultural Exhibition st Amuaterdan, 
Moassrs, Ransomes, Sims, and Jefferies were awarded a 
prize of honour, value 40 » a6 tho firat prize for the best 
steam thrashing machine. Tho competition extended 
over three days and included machines by Moaars. A. 
Albaret, R Hornsby and Sons, Limited, Merlin and Co., 
Nalder and Nalder, Limited, and Robey and Co. They 
also obtained the gold medal for the best horse rake, the 
ful medal for the best haymaker, four gold medals for 

he best: ploughs, and two silver medals, Thee prizes 

ut them in the pomtion of having achieved the highest 

onours at the Exhibition, both among Englwh and foreign 
makers 

THe Kuartoum KExpgepition, —Iu addition to the flotalla 
of river craft which is boing constructed for the Khartoum 
expedition by various builders, the Government have 
entered into a contract with Messrs, Yarrow and Co,, of 
Poplar, for the immediate supply of wu steel stern-wheel 
ateamer for service on the Nile, and we understand that 
it will be shipped in the course of the next few daya from 
Woolwich. In design it wm very similar to Le Stanley, 
built by the same firm for the Association Internationale 
for the navigation of the upper waters of the Congo, and 
which, it may be romombercd, was tested on the Thamos in 
the early of this year with great success The steamer 
just puro fA the Government was built for Central 
Amertos, It is 60 ft. in length by 18 ft. beam, and will 
have @ draught of 14in only It is being ahipped in 
pieces, all of a size suitable for hand poner 6, #0 that it 
can be sent on to any section of the Upper Nile that may 
ultimately be decided upon, and there put together and 
launched. The military authorities, after much considera- 
tion, have come to the conclumon that the steamer is the 
one best suited for overcoming the difhiculties moidental 
tu the navigation of the shajlow portions of the Nile, and 
especially for ascending the rapids. In order that there 
shall be the greatest poasble despatch in rivetting up and 
starting the vessel, a large staff of engineers and ship- 
buildera from the worke of the firm are to acoompany the 
expedition, The steamer will be furnished with an 
upper and lower deck, and 1t 1 estimated that it will 
be capable of conveying from 400 to 500 soldiers, 1t will 
be fitted with several machine guns, mounted at a con- 
siderable elevation so aa to conmmand an extensive range 
over the river banks, and it is hoped it will be found to ba 
a valuable addition to the expeditiun. 
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LOW’S AUTOMATIC CUT-OFF GEAR. 
CONSTRUCTED BY MESSRS. WHITMORE AND BINYON, ENGINEERS, WICKHAM MARKET, SUFFOLK. 
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WX Illustrate above an ingenious form of out-off gear 4 es 
invented by Mr. George Low, of seis and manutac- 
tured by Messrs, Whitmore and Binyon, of Wickham ai Tee 
Market. Thesteam is admitted to each end of the cy- 
linder through an ordinary slide valve with closed ateam 
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and exhaust in its front face, access to these ports 
being through other ports at right angles to them in }j 
the Back of the valve, which ia bored to receive « oylin- 


| i re ) oa 
' ‘ es —~ an iC | 
ateam cylinder ( . 1, 2, and 7). This cylindrical 


drioal valve, lying with its axis parallol to that of the 
valve is provided with a double set of ports ; of | (Fig. 3), one of which effecta the opening of the valve, , spiral groove, and as the arms rise and fall rotates the 
them correspond with ports in the cavity in whioh it | and the other the closure. Fig. 11 is a development | cam one way or the other, giving more or less steam to 
works, Span into the steam cheat, and part with the | of these cams. The former, which is tho lowor of the ; the we Sra The cam plates are plain for the r 
rta communteating with the face of the slide valve. | two is fixed to the spindle, aa its position docs not need ; part o their circumferences, but each has a projection 
he slide valve has « to-and-fro reciprocating motion { to be varied, but the latter, although obliged to rotate | which comes in contact with the roller on the arm. 
in tho usual way, and the cylindrical valve has an | with the apindle, can be set backwards or forwards in | The fixed cam pushes it up to opan the valve and 
oscillating motion about ite axis; it has no endwise | relation to it within certain limits, These limits de- leaves it there, held by the n of the atuffing-box 
motion. The oscillating motion of the cylindrical | pend y upon the speed of the governor. If it | on the e, and by the depgbet of the steam on the 
valve always admits steam to the slide valve before | make the same number of revolutions as the crank. | valve. he movable cam then comes round and forces 
the commencomant of the stroko, and then outs it off shaft, the cam must have two fh gc br psge in it, one | it down. If the governor arms be extended to their 
ain at some point between zero and .625, according,to ; for each stroke, and its range motion with relation | widest range this occurs at the commancement of the 
the load on the engine. The admission point is con- | to the apindle will be about five-eighths of half a revo- stroke, while if they be closed it does not happen until 
atant, but the out-off is varied by the governor which | lution. If the governor runs twice the speed of the | five-eighths of the stroke have been accomplished. If 
acts on ao rotating cam that operates the valve, setting | engine the cam pue projection only, and must be | the governor be constructed so that the balls move in 
it backwards and forwards with relation to the orank- | capable of moving twice the aboveamouat, Too an approximately bolic path, and be made very 
shaft according to the requirements of the work. The oam there 1scast upon ite Urner eee aero ig. 1) | sensitive, the speed of ¢ the engine can be kept constant 
motion of the valve is effected as followa: On the end Be the a spiral ee equal to the | within an extremely small An e fitted 
of ita dle is an arm carrying a roller at its axtre- the governor and # pi haple apagr. with this goar was exhibited bys ousrs. and 
mity. This roller (Figs 1, 2, and eveaus between two | to the desired motion of the oam. A sliding die in the | Binyon at the Shrewsbury w, sud was 4 capital 
circular rotating cam plates on the governor spindle | inside of the ring or sleeve of the governor works in this ' specimen of workmanship. 
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THE RIVER WEAVER NAVIGATION: ANDERTON LIFT. 
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RY BATTERIES AND ELECTRI 
. LIGHTING. 

In a recent lecture delivered in the hall of tl 
Society of Arts, Mr. J. Probert entered into th 
relative cost of dynamo and battery lighting. H 
took as the basis of his calculation a house lighte: 
by 100 incandescence ane ee ae anipere 
and an electromotive force of 100 volts. Each 
lamp would therefore require 75 watts, and thr 
whole 7500 watts, or 10.05 horse-powor. Su; 
posing the dynamo to have a commercial efficienc 
of 80 per oent , then the actual horas-power r 

uired would be 10.05 +1,25—12.55 horse-pow 
horse- power requires in the steam engin 
& consumption of, say, 44 1b. of coal per hour. 
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herefore 564 Ib. of coal would be 
jenerate the 12.55 horse-power, and this would 

“at Gd = Assuming that the lamps were required 

burn 1800 hours a year, or five house a day, the 

inual coat of coal would be 451. Tho prime cost 

& suitable dynamo and engine with boiler would 

, say, 300! , the interest on which at 4 per cent., 

ould be 12/., and the annual depreciation would 

910 per cent., or 30/. The cost of attendance 

ould be 60/., ao that the prime cost would be 

02., and the total annual cost 1471., or 1/. 9s. Sd. 

ir a: 

On the other hand, with a voltaic battery the 
energy would require to be produced at n rate 
between 1005 and 20.1 horse-power, since its 
efficiency dopends on the ratio between the internal 

id external resistance of the circuit. Supposing 

le ratio to be such that tho efficiency is 80 por 

nt. To lberate a horso-power of energy a 

Wy of zinc must ba oxidised equal to 2.(. 

tided by the electromotive force of a single cell, 

@ nines electromotive force obtainable in 
ic sulphuric acid battery 1s 2,248 volts, but from 
his must be taken the energy absorbed in depolan 

The amount of reduction depends on the 

---- Of the depolarisor , with nitrate of soda and 
mphuric acid it 18 .708 volt, with bichromate of 
otash it is .343 volt, with fuming nitric acid it 1s 
~ volt. Assuming that the latter is the depola- 

--- the not electromotive foros would be 1.964 

olta, and this corresponda, by the abovo rule, to a 

mmption of 1.00 1b of zinc per horse-power-hour 
mergy. To liberate 12.65 horse-power-hoursa, 
~. 3 lb, (say 13 lb ) of zine muat be used. If the 
price of zinc be taken at 24d per pound, tho zine 
used per hour costa 2s 8}d.; but the expenge does n-* 
snd here Sulphuric acid, the usual oxidant 
vino, custs 4d, por pound To oxidise a pound of 2 
“$1b of sulphuric acid 1s required (Zn+H, 8O,= 
n§QO,+H,). To oxidigo 13 Ib. of zine requires 

D4 1b, of acid, and this costa 1s. 24d. This added 

» the cost of zinc makes 3s. J]d = Two give the beat 

turn the electromotive force must be high, and if 

@ auppose the nitno acid produces N, 0,, the 

mount of acid required is shown by the equation 

HNO,+3 H, (equivalent to 3 Zn)=N, O, | 

H, 0 = It follows that the solution of every pound 
f zine 18 accompanied by the deoxidation fa § Ib. 
of nitric acid. Jn tho production of 12.55 hoarse 
iower-hours of energy, 8g lb of nitric acid will by 
ueoxidised, the cost of which at 6d per pound - 
4x. 4d, This added to the codt of zino and sulphur 
acid gives 8a dd as tho to\al cost of maturials, 
Neglecting the waste due to scrap zinc and partially 
spent solutions, this rate for 1800 houra per year 
amounts to 7421, 10a for cost of materials only 
The prime cust of the battery would be 120!., th 
interest on which at 4 per cent 18 5t., and th 
annual depreciation at 10 per cent 139 121 Neglect 
ing cost for attendance, we get a total of 7501 10s | 
or at the rate of 7/1, 11s 8d. per lamp, as against 
11. 98, 6d for dynamus. 

Mr. Probert concludes rightly enough from thi 

ures that for a large installation batterics are ou 
of the question as compared with dynamos, a 
least until they are greatly tmproved , but for small 
mnstallationa, where dynamos are unauitable (an* 
there are many openings for auch) the battery has 
future before it. The use of lead or iron in pla 
of zinc, or some cheaper oxidant than sulphur 
acid, may considerably reduce their cost; and tl 
utilising of waste projects, a subject which Mi 
Probert passed over as of little moment, may ~*~ 
a atill further economy. ‘‘It may be interesting 
to notice,” said Mr Probert, ‘“‘that in the Teli 
graph Department of the Post Office, no readue 
are thought worth preserving, except the ‘blac 
mud’ (technically so-called) from the Damuells, 
which contains # very large percentage of purr 
copper 1n the metallic state. Laat year there wer 
69,323 Daniell celle in use, and the sum realised b, 
the sale of the year’s ‘black mud’ was 1671, 144, 

rather more than 4d. per cell per year. An ide 
suay be formed from these figures of the magnitude 
of the sum likely to result from the sale of the mr - 
residues-—which in the Post Office are thrown aw: 
as worthless—in the case of an ordinary house 
holder using some ten or twenty cells.” 

Indeed, 1f we are to go by the results of the Px 
Office 1n this matter, the return from waste ~~ 
tise as batteries for electric lighting would be - 
small, and probably the plan adopted of thro 
ing them away as worthless would be adopted. T 


German Imperial Telegraph Department acts on «| 
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uired to'_.ore favourable terma, for according to figures 


recently published by us (seo ENGINEERING, vol. 
xxv , page 666) the department recovered no leas 
han 22 per cent of the cost of materials consumed 
1 their battemes During the year 1881-2 Mr 
‘olb tells us that 12,3501 were apent on the 
27,166 cells in use in Germany, and 27271 , or 
hott 22 per cent.. was recovered by the sale of 
ttery remdues consisting of lead, copper, and 
no salts. As compared with the insignificant 
ni realised by our own Post Office, the difference 
very striking. The normal cel! in the German 
--legraph service ix also a form of Daniell, and wa 
are therefore forced to conclude that it 1m by pro- 
rly saving up, instead of throwmy away, the 
* "ons and other materials, as well as the 
= _iud,” and disposing of these im a proper 
market, that the striking difference exists English 
' omiats can utilise these waste products as well as 
srman ones, 1f the matter wore brought before them 
It will then be seen that Mr. Probort has been un- 
artunate in his example of the return to be expected 
ni waste products, Moreuver he has apparently 
stlooked two very important factors in the pro- 
_.m He has overlooked the fact that electric 
light batteries, working at a high pressure so to 
veak, and supplying powerful currents, 
h moro materials than telegraph batteries, aond- 
» -omparatively feeble currents through a high 
tternal resistance, and working intermittondp, 
wown figures may be brought forward to show 
ww much the waste of materials in a hyhting 
battery 18s, Suppose for example that 22 por cont 
af the 759 10s expended in Jua battery for 100 
lights wore obtained for waste products, the sum 
would bo 167! , which iw almost tho oxact figure 
realised by the ‘‘ black mud” of the whole 60,523 
colls of the Poat OHice And this eatimato of 22 per 
cent is not too Ingh for othor batteries than 
’s af their solutions are properly utilwed. 
vw. sume cleotme ght batteries now in the 
ield it 1s much tuo low We are acquainted with 
mo which, 1n achemist’s hands, returns much more 
vhan 22 per cent. of the oryginal cost of materials 
This brings us to tho other matter overlooked by Mr. 
Probert, namely the utilisation of the depolariaing 
sulution, As well aa the oxidant solution, and also 
the gases liberated For example, in the Holmes- 
Burke battery, the nitrous gas can be utilised b 
~ rming nitrate of ammonia solution withit Indeed, 
e wholo matter 18 1m 188 oarly stages, and there is 
iple room for enterprise tn the chemical utilisation 
waste battery products. When the matter has 
oven properly siudied: as it will be, if batteries are 
used lor ighting, 1t is very possible that a consider- 
ablo pacar of the cost of materials will be re- 
turned from the utilisation of the waste materials. 
At one time the residuals from gas manufacture 
presonted a more hopeless problem. 


THE NORTH WOOTTEN RAILWAY 
ACCIDENT, 

AN accident which, because it was attended with 
uO fatal resulta, has attracted but hitthe public at-° 
tention, ooourred recently on the Lynn and Hun- 
stanton Railway, a single line, which is worked by 
the Great Eastern Company. Apart from ita initial 
cause, which appears to be obscure, it resembled 
very closely that at Penistone, but, fortunately for 
the passcngers and the shareholders, the train was 
provided with means by which al) disastrous conse- 
quences, excopt sume damage to material, wee 
avoided Jt was on tho third of this month that the 
accident occurred, on the line abovo mentioned, and 
between the Wootten and Wolferton stations, about 
five miles frum Lynn. The train conaisted of a tank 
engine, & carriage truck, an empty horse-box, four 
carriages, and a brake van As it waa a half-holi- 
day, there wore an unusual crowd of travellers, 
the number of passengers im the train being 150. 
At two miles beyond Wootten Station, where the 
train did not stop, and when it was running at a 
high speed, the engine suddenly left the rails, 
from what cauge has not been ascertained. After 
ploughing through the ballast, to the destruction of 
the permanent way, for a distance of about 70 yards, 
it turned across the line, almost at right anglus to it, 
and fell into the ditch at the side of the track. The 
behaviour of the train was as follows: The carriage 
truck next to the engine was partly dragged across 
the track and fell on its side ; the horse-box broke 
away from the train, and fell over on the opposite 
ado of the road ; a composite e and a third- 


different system, and sells the waste material on far | class carriage were both thrown over on their aides, 
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the latter vehicle bemg lifted off its wheels by 


becoming mixed up with the rails that had been 
torn up, and twisted in all directions. The two 
last carriages and the brake van also left the rasa, 
but were not upset. Not one passenger waa killed, 
nor poigat hurt, though of course all wore 
severely shaken, and the driver and fireman who 
stuck to their engine, had an almost muraculous 
escape. There 14 only one reason why the train 
escaped being totally wrecked aa at Penistone, and 
with consequences equally disastrous, for although 
in the letter caso the fatality was indefinitely 
increased by the fact of the carriages falling over an 
embankment, while at Wootten there was no em- 
bankment, yet at Penistone the train ran over 200 
yards before the fatal spot was reached, while at 
North Wootten the whole of the space comprised b 

the accident was 70 yards, and had tho carriages stiil 
been running at any apeed when they reached the 
carriage truck lying on tho line, they would have 
inevitably been totally wrecked, with a loss of life 
that does nut bear contemplation. 

But the train, or rather a part of it, was fitted 
with an efficient continuous brake, which was able 
within so short a distance as 70 yards to reduce the 
apeed no far as to render the final shock compara- 
tively harmless. N obey who ia acquainted with the 
capacity of the Westinghouse brake, and-——free from 
pre)udice——is willing tu do it justice, will feel ggur- 
priaed that in this case, asin so many others, 1 did ite 
work promptly and efhciently. But there are some 
striking fuaturos in the Wootten accident that must 
not be overlooked. In the firat place, the engine 
was not fitted with the brake, aid had only its hand 
brake to rely upon, the carriage truck and horse- 
box were also unfitted, except for the connectin 

ines. But the four carriages wore equipped, id 
aa at Lynn, been taken from an engine also fitted, 
and at the time of the accident the resorvoirs wore 
partially charged, having about 50 1b of air pres- 
sure, but of course the driver had no control over 
this moans of arresting the tran. It fortunately 
happenod (we would aay aleve ree but that 
the word has been rather spoled by Sir Edward 
Watkin) that the guard was sitting in the van 
with o hand on the tap of tho automatic brake, 
and as the engine left the rails, the shock to his 
hand threw on the brake, a0 that the maximum 
retarding power was available from the vory 1n- 
atant that the engine became derailed, and short 
pa the distance was, and imperfectly as tho brake 
was prepared for such an emergency, tho re- 
sults were entirely different to those at Penistone, 
where the vacuum brake—according to its strongest 
ohampion—did al] that was posmble. Doubtless it 
did so, only there, as soon as the engino broke 
away, the train was left helpless, and doomed to 
destruction, while at Wootten the four carriages 
and passengers nut only were aaved, but the brake 
which did this good sorvice also held back the 
engine,and widoubtedly saved the lives of driver and 
fireman hy reducing its speed to moderate limits. 

Unless emphasised by loss of life or great damage 
to waterial, railway accidents produce but little 

* effuct on the public mind, while of those numerous 
oases in which accideuta are avoided by an efficient 
brake, of course nothing is known, except im rare 
instances. The Westinghouse brake cannot there- 
fore sharo the publicity enjoyed by the various 
vacuum apphances, and this fact gives the aco- 
dent at North Wootten o apecial intorest, apart 
from tho several remarkable attendant features, In 
relation to this subject of brake offictency we have 
found space, upon anothor page, to reprint from the 
Times a letter from an ‘An Exprosa Driver,” the 
gonuinencas of which 1s guaranteed by the fact of 
ita publication. The final paragraph of thia letter 18 
full of bluntly oxpreased truth and common sense, 
and will probably help to awaken public interest 
on this all-important matter Ho saya, ‘I have 
worked four brakes. Three of them failed more 
than once, or did not prevent acoidenta, the fourth 
is the Weatinghouse; 1¢ never fails, 1t has saved 
my life or limbs five timos, and | aay that it is the 
beat Have that system on all trains, that is what 
we drivers want, andit stands to senae what we 
know to be best for our safety w best for the aafe 
of passengers, no roattor what chairmen may 
gentlemen at meotings ” 

THE MANUFACTURED TRON TRADE. 

In the north-east of England the working of the 
Board of Arbitration haa furnished a series of moat 
valuable statistics showing the extent and the value 
of the production of manufactured iron over a 
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period of years; and in junctures hike the present 
these figures become of the greatest importance. 
The fluctuations of the trade are very fully marked 
by these statiatios, and they show that in the period 
which they cover two diatinct waves have flowed and 
ebbed, the last having probably reached the full 
extent of 1ts movement, Between the time of these 
undulations there was that changes in the trade which 
the collapse of the iron rail manufacture brought 
about, and thus, though the position of the trade 
now is somewhat similar to that of five years ago, as 
far as the volume and the value of the output are con- 
cerned, there is a very marked difference in the 
nature of the production. It is not very easy to 
show ins tabular form all those changes, but some 
of them may be displayed in that way, the figures 
being extracted from the official be taba of the 
Board of Arbitration. First we may deal with the 
prices, and these are the prices realised for all the 
iron sold over the period reported on in whatever 
form it was made. Beginning at the year 1872, we 
trace first the increase, then the decrease, in the 


average price, and the following similar movement, 
as under : i 

rice, 
Date. a a 
February, 1872 7 16 6 
February, 1874 11 18 3 
February, 1876 G6 19 G 
December, 1878 hb 18 7 
Auguut, 1879 ; 5 3 3 
November, 1870 ; 5 8 6 
une, 1880 6 10 8 
March, 1881 6 3 7 
March, 1882 6 211 
February, 1884 § 13 7 
June, 1884 5 811 


Thus there 2s shown the upward movement in the 
price, and then a downward movement reaching the 
minimum towards the end of the year 1879, with a 
speedy but short revival and a more steady range of 
prices, until the fall began about a yearago. The 
present rates nearly approach the minimum of 
August, 1879 The quantity has fluctuated, though 
not so greatly or in such aregular manner. Taking 
the returns for smular periods, but dividing them 
into months, as the periuds reported on vary, we 
have the followmg mdication of the fluctuation in 
the extent of the production of manufactured iron 
by the associated ironmakers of the north-east : 


Month. Quantity (tons). 
February, 1872 : res 
February, 1874 46,000 
February, 1876 38,000 
December, 1878 } 55,000 
August, 1879 22,000 
November, 1879 24,000 
June, 180 44,000 
March, 1882 13,000 
Ootobar, 1883 68,000 
February, 1884 45,000 
June, 1884 37,500 


Aus wo have aaid, the fluctuation 1s not so great as 
in the other Table, the reason being that one branch 
of the trade has almost died out. But still 1¢ 1s 
clear that between 1872 and 1879 the extent of the 
production fell off more than 50 per cent, that at 


continued to rise from the latter year up to 1883, |d 


when it was considerably in excess of that of 1872 

and that during the present year it has continued 
to decline. The lessened fluctuation is owing to 
the deoay of the iron rail trade and the growth of 
the production of iron plates, and a Table showing 
this will be of somo interest just now It may be 
given shortly by the citation of figures showing the 
percon of the two chief forms of iron at a few 
diatinct dates, as follown, the perventage being that 
out of the tvtal production of manufactured iron at 
the time named ° 


1872. 1875 1878. 
Rails 48 50* 44.17 2,83 
Plates 30 45° 28,29 52.07 
1879 188], 1884, 
Rails 3.08 1.30 .03 
Plates 57,53 65.05 65,24 


In these three seta of rea, then, the 


records of the value, and the volume of the total poo 


production of manufactured iron in the north-east, 
and the proportion thet the two chief classes of iron 
bore to the total, wehave an outline of the history 
of the trade in the north-eastern district during a 
dozen momentous years, In the earliest year dealt 
with we find that the price was high, 7!. 16a, Gd. 
per ton on tho average of the first quarter, and that 
the production waa very large—over half a milliontons 
early—and nearly half of that was in the shape of 
n rails, For two years theprice rose, but the extent 


* Phe remaining percentage is that of bars aod angles, 
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of the production was practically u and s0 
was the proportion of rails to the total. t that, @ 
rapid dec 


ension set in—-in prices, in the extent of the 
iron made, and especially in the quantity of the 
rails made—whilst the decrease in the rail trade was 
in 4 slight degree counterbalanced by the increased 
activity for a time in the plate manufacture. It was 


about the middle of 1879 that the olimax was 
reached, and at that time the rail production had 
fallen to not a tithe of what it been. Prices 


were very low, and then a reaction aef in in plates 
and shipbuil iron, and an upward movement 
an which had its culmination about the middle 
of last year. The price of the manufactured iron 
had, however, by that time passed ita highest point, 
but the volume of trade enlarged until then, the 
cause of the enlargement beimg the imoreased de- 
mand for shipbuilding iron. This year a rapid 
declension has been known in the extent of the pro- 
duotion, and in price, whilat the proportion of the 
plates to the total 1s slightly less, and iron rails are 
not now one per cent, of that total. Except in the 
fact that the class of iron made is different to that 
made five years ago the situation 15 curiously alike 
to that of the year 1879. The production of manu- 
factured iron 1a not much above what it then was, 
and the price 18 only fractionally over that of the 
pene referred to ; whilst the similarity is noreased 
y the exact resemblance of the rates of wages then 
and now. 

There is a similitude also in the position in regard 
to the advance of the use of steel, Five years 
ago the iron rail trade in the north-east was in a 
state of collapse, and there were then begun the 
large steel rail mills which have been perfected 
since. Now whilst the iron plate trade ia not ina 
state of collapse, it must be admitted that thero is 
a growth of the steel plate trade. The largest of 
the worka in Durham for the production of plutes 
—thu Consett Works—has fad for some time what 
were deemed ‘‘experimental” steel plate mills at 
work, which have been so satisfactory that it is 
about to quadruple its plant for the production of 
that class of plates, and whilst steel plates advance 
the output of the older form will be decreased there, 
Other makers are preparing to produce the newor 
form of plates, and though the present dulness in 
the trade 1s not likely to be so prolonged as that of 
five or six years ago, it 1s probable that it is one 
which will witness to a considerable extent tho 
substitution of steel plate mills for those of 
iron. Hitherto the margin of difference between the 
price of ateel plates and that of iron has been large 
enough to check the deinand for the former in 
Durham ; but as the production of the steel 
plates 1s increasing and that of iron plates ia de- 
creasing, there will be a reduction of that margin. 
This 1 apart from any influence that may be 
exerted by the production on aacale of magnitude 
of ateel plates by the base or allied processes, 
Hitherto, the production of steel plates has mainly 
been in the districts near the Clyde and Wales, and 
this has tended to minimise the use in the Durham 
shipbuilding trade. But now that they are pro- 
uced largely at Consett and other centres, and 
that they may be produced even more largely noar 
the Tees, it will be found that the use will grow, for 
the carriage will be amply the equivalent por ton of 
that of the iron plates, inatead of the much larger 
sum which has had to be paid for those brought 
from Scotland or Walos. It would seem therefore, 
that another branch of the manufactured iron 
trade in the North will be superseded soon ; but 
whether others will take its place and grow up as 
did the iron plate trade to maintain the quantity of 
the manufactured iron made in the North, remains 
to be seen. ; 





THE AGRIOULTURAL SHOW AT 
STOCKPORT. 

Tue annual Show of the Royal Mancheater, Liver- 
1, and North Lancashire Agricultural Society 
was held on Thursday, Friday, and Saturday of 
last woek at Stockport. The general exhibition 
was of fair average merit, but eons = soon after 
the more important gathermg at Shrewsbury, it 
was not to be expocted that any striking noveltios 
would be offered, and had it not been fora com 

titive trial of traction engines, the affair would 
ave ranked with other count, mipetings of the 
same kind, But it ia so long that since the claims 
of agricultural engine makers have been put toa 
public experimental proof that the announcement 
ot atapecial award in this class, founded upon per- 
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formancea on the spot, was aufficient to give a 
lisr interest to the Show. The last trial of tho 
ind took place at Wolverhampton in 1871, and 
many changes have been wrought since then. 
Rubber tyres whigh were then on their trial have 
been abandoned, and the question of spn 
vermis elastic wheels has been fiercely debated, 
Compounding has been tried with more or less 
auccess, and numerous improvement, small perha 
when considered individually, have ao altered the 
traction engine that a record thirteen years old 
become a piece of ancient history, The pro- 
apect of a fresh testand a gold medal was therefore 


calculated to arouse a good deal of excitement, both | th 


among makers and buyers, and Jent an interesd to 
the Show which it would otherwise have been far 
from possessing. 

It was not to be expected that a local society 
could conduct trials of this kind with the thorough- 
ness that prevailed at Wolverhampton. They have 
not the funds or the staff necessary for a reall 
exhauative test, and therefore the judges, Mr. J. T. 
King, of Liverpool, Mr. W. Sootaon, of Aigburth. 
and Mr, J, Whalley, of Warrington, wero wise in 
not attempting to do more than tho means at their 
disposal warranted. Dynamometer tests and trials of 
evaporative efliciency were clearly out of the ques- 
tion, a8 unless they are carried out in a manner that 
does not admit of dispute they have no scientific 
value, while in any case their meaning 1s but little 
understood by the class who buy engines, Mr. 
King, therefore, decided upon a trial which, what- 
ever might be its defecta, had the merit of being 
intelligible to the farmer, and reproduced pretty 
accurately the conditions of every day practice. 
Perhaps the best defence of the conditions he 
adopted may be found in the remarkable unifor- 
mity of the results obtained in tho second series of 
trials, when the least efficient of the engines had 
been weeded out, and the men had grown accus- 
tomed to ther work, In the first instance cach 
engine had a quantity of coal weighed out to 
it, and upon this had to get up ateam and make a 
eurney partly empty and partly with a load 

ehind it. The length of the trip determined the 
order of merit, and five engines that ranked high 
in tho first teat were submitted to a further trial in 
whioh they were loaded during the whole journey, 
and were allowed to get steam up to 100 lb. pres- 
a before they received their set allowance of 
uol, 

The firms who entered the competition were 
Mosers, Marshall, Sons, and Co , of Gainsborough , 
Messrs, ©. Burrell and Sons, Thetford; Messrs. 
J. and H, McLaren, Leeds; Mr, Edwin Foden, 
Sandbach; Mesara Aveling and Porter, Rochester ; 
Messrs. John Fowler and Co., Leeds, and the 
Durham and North Yorkshire Steam Cultivation 
Company, Ripon. Some of these offered one 
engine, and some two. In the first series of tests 
there was weighed out to each engine 20 lb. of coal 
for each nominal horae-power at which 1t was rated 
oF the makers, and 20 lb. of wood to start the fjre, 
ith this supply of fuel steam was to be raised to 
125 lb. on the square inch, and then the engine 
went ona preliminary canter across the Show ground 
and an adjoining field, and through one or two of 
the neighbouring streets, the course being about 
half a mile in length, and anyone several sharp 
turns. When tt returned to the field again 1b was 
hooked to a wagon or lurry loaded with cotton 
bales, the whole weighing between four and five 
tons, and dragged the load round and round the 
course as many times as it could, The track was 
410 yards in cirowt, and involved two very sharp 
depressions, one or other of which always termi- 
nated the trial, The ground was in splendid oon- 
dition; the heavy rain which fell in some parte of 
the country on Wednesday night and Thursday did 
not reach Stockport, and the soil was in a very 
firm state, and even at the end of the second day 
the ruts were not deep. 

The trials commenced on Thursday. Messrs. 
Burrell and Sons entered two engines, both of 
eight horse-power, and provided with spring wheels. 
The first, which is described as specially adapted 
for heavy haulage work, made three circuits of the 
course before it stopped, and the second, which is a 
lighter engine, got round eight times. Messrs. 

cLaren's eight-horse engine made 6% laps before 
it stopped. Jn the second series of trials this same 
engine gave a much better result, the ag per- 
formanoe of the first day being attributable to the 
fact that holes had been hurriedly drilled in the 
cylinder for the insertion of indicator cooks, and 
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the borings had not been awopt out. When the 
covers were removed it was found that a consider- 
able duenaty of them had lodged in the piston, 
Mr, Foden only showed one engine, of mx horse- 
Seal This was fitted with springs which could 
@ screwed down to render them inoperative 
when desired. It ran 10§ times round the course, 
Messrs. Aveling and Porter's engine, which was 
nominally shown by their agents, Messrs. J. 8. 
Warburton and Co., of Preston, was an cight horse- 
power agricultural locomotive with apring wheels 
and a feed-water heater. It made hls Messrs. 
Fowler got through the trials of both their enginos 
first day. e first was an ordinary engine, 
and made + laps, and the second a compound 
engine, This made the highest score on the first 
naa taking its load 124 times round the course 
ore it gave in, The list of Thursday's trials is 
concluded with the Durham and North Yorkshire 
Steam Oultivation Company's seven-horae agri- 
cultural locomotive, which made 38 laps. 

On Friday morning there remamed three ongines 
to be tried. The first to enter the course was an 
eight horse-power traction engine by Messrs. 

, Sona, and Co. This went round seven 
times before it stopped. It was followed by an 
eight horse-power traction engine exhibited by 

enat's, rigs, Pe Porter, and of their ordinary 
manufacture, This also made geven ciroutes of the 
field. The last of the three was a six horse-power 
traction engine of Mesars. MoLaren’s, and this beat 
all the previous racorda by traversing the course 
thirteen times before it stopped. At this point 
the score stood as follows: 











Naine, Horvo-Power | Laps. | Weights. 
tons ct qr 
MoLaren 6 13 10 1 q 
Fowler compound 12 12 12 8 
Foden, , 6 1 10 9 2 
Aveling and Portor 8 — 
Fowler 6 li f 90 
Burrell 8 8 {10 19 8 
Avelin 8 T 12 16 «4 
Marshall 8 | 7 ll ft 0 
MoLaren 8 | Of [12 1 8 
Durbam Company 7 i 8 9 17 #O 
Burrel! sce 8 : 8 13 18 QO 


| 

The we 
Pere ih are with the water half way up the gauye and the 

There was a good deal of dissatisfaction among 
the competitors whon the trial was over. Some of 
them had been kept waiting a considorable time 
after steam was up before they could receive ther 
loads, and others were war! ny in the special ex- 
perience which counts for s much m contests of 
this kind. The judges therefore ordered a second 
teat, for which five engines were entered, under 
somewhat altered conditions. Each was to come 
upen the ground with ateam up, and then rake out 
the fire. When the pressure fallen to 100]b 
there was delivered to the driver 12 1b. of wood to 
start his fire, and 101b of coal for each nominal 
horse-power of the engine, and on this he was to 
take his former load round the field os long as ho 
could. It was further arranged that a stop from 
any cause should end the course, and thus it was 
no longer possible to change from the fast to the 
slow gear at the different parts of the track, as had 
been the custom of many of the competitors on the 
previous day, a practice that had the additional 
advantage of allowing the firedvor to be opened 
when there was no blast to draw in the cold aur. 

Mr. Foden waa the firat to take the field. Ho 
went Sf tumes round 1t befure he came to a atand- 
atill on one of the hills, He was followed by Messrs. 
Aveling and Porter's eight horse-power engine which 
succeeded in making one lap more, or 9g Mosars. 
MoLaren followed with their eight horse-power 
engine which had suffered from the acoident the 
day before. It was oxpected they would keep to 
the engine which had done so well in the morning, 
but they were anxious to demonstrate that their 
previous poor performance was the result of a muis- 
adventure, and not due to defective conatruction, 
and they therefore brought out the heavier engine 
and took it round eight timea before they were 
obliged to stop. No doubt this was good policy 
from a business point of view, butit may ba doubted 
whether it did not impair their position in the 
race. Mesars. Fowler followed with their com- 
pound engine which made 8 circuits, and the 
trial was finished by Mesars. Burrell who atopped at 
the end of the sixth round. 

At the conclusion of the Show the judges 
reported that dealing with performance the results 
were very close, but considering deugn, steadiness, 





fitnoss, workmanship, and performance conjointly, 
the gold medal was awarded to Messrs Avelin 
and Porter, and silver modals to Mosers. J, and H. 
McLaren, Mr Edwin Foden, and Mosara, Fowler 
and Co 

It an impossible not to bo struck with the great 
similarity of tho resulta obtained by four out ot the 
five competitors inthe last trial The worst made 
eight laps and the best only nine anda half. At 
the sane time it must be remembored that the con- 
ditions were caay, and bore no resemblance to those 
at the Wolverhampton Show, when the loads were 
heavier and the ground a perfect quagmire in places. 
At that placo Messra Aveling and Porter drew o 
load which was 105 per cent of the weight of the 
engine, and other makors took heavy trucks behind 
them under the most unfavourable conditions of 

round and weather, But at Stockport the loaded 
urries were leas than 40 por cent. of the weight 
of the engines, and the ground waa in excellont 
condition, so that the test waa more directed to the 
efficiency of the boiler and the voconomy of the 
engine than to ite power to cope with heavy loads 
in a difficult country. We do not wish to disparage 
either the scheme of the competition or the resulta ; 
it reproduced the conditions of every-day practice, 
and there is no reason to think that, 1f circum- 
stances of exceptional severity had been chusen 
instead, that the information gained would have 
been more valuable to the general public, or that 
the result would have boen greatly different. 

O€ the remainder of the Show there im but httle 
to say. Mosars Ranaomes, Sims, and Jeffories 
had an a horse-power agricultural engine on the 

round, but did not enter the competition, and 
Heasra, Rustoa, Proctor, and Ov, and Messrs. 
Robey and Co., showed portable engines of their 
usual make. Among the machinery in motion were 
Johnson’s brickmaking and pressing machines, w hich 
we lately desombed. (ENGINERRING, vol, xxxvii, 
p, 648) The subject of ensilage was but poorly re- 
presented, Messra Richmond and Chandler showed 
two outters and elevators with travelling wheels of 
the samo description as those which appeared at 
Shrewabury. esars Mooro and Co., of Auburn- 
side, Crewe, offered a novel apparatua for compress- 
ing the vegetable matter ina silo, and maintaming 
the pressure during the time that it 18 sinking. 
The preas consiats af a par of beams connected at 
vach end hy toggle arms The joint of each pair of 
arms carries a nut, and through these two nuta there 
works a right and left-handed screw, parallel to and 
equidistant between the two beums, When the 
screw 18 turned in the appropriate direction the 
toggle arms are forced outwards, and the beans 
moved away from each other In using the appa- 
ratus a pair of chains or wrought-iron bara are 
secured to the floor beama of the mio, and led 
up to the top of it, where they are nade fast to the 
upper of the two beams. Boards are laid crosswise 
upon the ensilage, and over these twa strong timbers 
running Jengthwise of the building Upon these 
latter the lower beam of the press rests, and when 
the screw 1s turned the covering boards are pressed 
down with a force varying from 70 to 120 por square 
fout of surface. ‘I'o mamtain this pressure as the 
enailage sinks a cord 18 wound on a drum or fuses 
on the screw, and led over pulleys to a weight 
hanging outside the silo As the pressure relaxes 
the weight falls, and rotates the screw to expand 
the press, and causes the covering boards to bo 
squeezed down When the screw come to the 
end of its travel it 8 wound back again, and a froah 
hold taken off the chains lower dewn, after which tho 
apparatus may be left to its automatic action fora 
week, The other exlubitsscarcely demand any notice. 
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ELECTRIC LIGHTING AT THE INTER- 
NATIONAL HEALTH EXHIBITION. 
No. V. 

No collection of electrne lighting plant would be 
complete unless it included specimens of the Brush 
manufacture, This company was one of the first in 
the field, and haa attracted more public notice than 
any other, perhaps more that all others put to- 
gether. In theearly days of clectric lighting. its 
auccess was most rapid, and the reasen was not 
diflicult to find. Its plant could be safely put into 
the hands of unskilled men, and could be relied 
upon to give crea results with a very meagre 
amount of attention, The lamps contained neither 
springs nor clockwork, and could be placod in ex- 
posed and dirty situations without fear that a little 
dust would upset ther action. The system of one 
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cirouit was also a great recommendation, as users 
could easily comprehend it, and could move their 
lamps to auit their requirements without fear of 
damaging their apparatus by innproper nrrango- 
ments. A comparison of a Brush installation with 
any of the others which existed at the time the 
system waa introduced into this country, showed at 
onde the reason of the hearty appreciation it met 
with. It was seen at once that tho imventor was 
perfectly freo from any professional traditions, and 
throughout his design he had kept in inind tho con- 
ditions uAder which his apparatus waa to work 
and the class of people in whose hands it would 
be placed. esy all the early electric lamps 
wore constructed by makers of telegraph and 
philosophical instruments and bore ample evidence 
of their origin in their complexity and delicacy. 
Tho ordinary mechanic was quite unable to under- 
take their supervision, because he had no tools 
suitable for their repair, and their tiny parte 
dropped out of hia rude grasp, and were lost in the 
litter at his feet. But the Brush lamp was con- 
atructed in a manner that was familiar to him, and 
hence it seldom wanted attention, and if by chance 
it did, there was no difficulty in putting it to rights. 
There 1s ample proof of the great superiority of ita 
design in the fact that it has been steadily adhered 
to up to the present, with the single oxoeption that 
the original ugly mounting has beon exchanged for 
&® more ornamental case. During the same time 
other makers have been engaged in perpetual modi- 
floationa and improvement. 

The Brush dynamo was early distinguished by its 
ood workmanship and the high potential at which 
t oould bo safely worked, thanks to ite perfect ineu- 

lation and the form of its commutator. Indeed, 
the employment of « current of high electromotive 
force formed the keynote of the ayatem, allowing 
of great amplicity of arrangement and an important 
economy in the cost of leads. In a system of town 
lighting in which four machines of the newest type 
are each feeding #0 lamps in series, spaced 
80 yards apart, it is possible to hight twelve miles 
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of streets from a aingli centre. Now if the poten- 
tial of the current were reduced to a point at which 
it would only maintain twelve lights in series, there 
would be five times the length of lead required, 
and the first cost, at 701. per mile, would be 
increased from 770/. to 20401, while the ex- 
pense of laymyg and jointing would go up in 
the same proportion. Mr. Brush was always 
ready todefond his plan against those who decried 
it on the score of danger, and he has recently made 
an improvement in the armature of his dynamo by 
which he 1s enabled to increase the number of 
lamps in asries by 40 per cent., while at the same 
time 'the efficiency of the generator 1s augmented 
10 per cent. One of the new machines is shown at 
the Health Exhibition, It us of the size originally 
known as 4& 16-hght dynamo, but it is feeding 
23 lamps arranged in a circuit which commences 
by Lockhart’s cocoa rooms, passes through the 

eatern Annexe, round the grounds aa far aa the 
east band stand, and back shsough the East An- 
nexe. 

The construction of the new armature core is 
shown in Figs. 1, 2, and 3 on the opposite page, 
where it will be seen that it bears a general resem- 
blancs to the original core, but that instead of being 
cast in one piece it 1s built up of thin wrought-iron 
ip It is ones ae nv gece of ay 
and a large number of H- tes » 3); 
the band is wound in a spiral round a rutin 
ring A!, and the fq pieces are placed between 
its convolutions to inclose spaces B in which 
the coils of insulated wire are wound. The parts 
are bound together by rivets r (Fig. 2) w 
ra from the outer to the inner circumference. 

© ring ia mounted upon a emetal boas with 
three arms which are sec to the inner peri- 
phery of the core, and hold it in position with 
regard to the axis. It is found that with the 
@ew construction, the heating effect is greatly de- 
creased, while the enarmous surface exposed to the 
air allows a rapid ventilation, which keeps the 
temperature very low. The practical effect of the 
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invention is that for the same outlay a machine 
can be manufactured to run 5D to 60 lights instead 


of 40 as formerly. 

In addition to the aro lights, the Brush Company 
exhibit 200 incandescence lamps driven by a pair of 
Viotoria dynamon, one actuated by a Tower spherical 
engine, and the other by a Parsons engine, T 
generator, a very fine example of which is illus- 
trated above, has already been described by us,* 
but since the date of our notice it has received con- 
sideraBle improvement, It is made in two patterns, 
one with fowr magnetic fields, and the other with 
mx. There are, of course, as many neutral points 
in the commutator as there are magnet poles, and 
originally there was a brysh at each neutral point, 
but, by a method mnvented by Mr. Mordey, one of 
the company’s engineers, all the brushes, except 
one pair, are dis with, and the difficulty and 
complication which formerly existed are avoided. 
The invention consists in connecting to one another, 
all the coils, or all the commutator segments, which 
are of equal potential, Supposing there are six 
poles, as in the figure, it is evident that the coils of 
the armature may be divided into three groups, all 
of whioh are under aimiler conditions. The first 
coil of No. 1 group will always be traversed by a 
current of ae potential to the current of the fint 
ooil of No. 3 or No, 3 group, whethar the coil be 
advancing towards or receding from a pole, as all 
the others will be simi mtuated, and conse- 
sig rein coila may be joined by cross connec- 
tions between the wires whiuh couple them to 
the commutator ent. The same thing is true 
of the second, and fourth ooils, and of 
all of them. Now let us return to the first coil, 
and imagine it to be ing a neutral point 
between two: polea. © correspon comml- 
tator segment should be in contact with a brush 
(say the positive brush), and so would the tn 
corresponding to the first ocils of No. 2 No. 3 
ees But since ali these three are 

, the current from each can either flow 
* See Enarramaine, vol. xxxv., page 482, 
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directly to the respective commutator segments, 
or the currents from groups 2 and 3 can traverse 
the croas connections and flow to the commutator 
segment of the first group. If there is only one 
positive brush this is what happens, and the 
current escapes at one ent., When the first 
coils approach the next neutral point, the brush will 
be over the segment corresponding to the second 
group of coils, and this will now serve also for No. 1 
and No, 3 groups, and so on, each segment in turn 
receiving the gurrent from three coils and performing 
the office which two other segments filled, when 
three pairs of brushes were used. In addition to 
ita simplicity, the Mordey method of connecting up 
multipolar machines has the advantage of allowing 
the brushes to be placed in an accessible position, 
for out of the original mx brushes any pair of posi- 
tive and negative terminals can be retained, that is, 
ay can be separated by either 60 deg. or 180 dog. 
as found most convenient. 

The armature is of the ring type, and is wound 
Gramme fashion with coarse wire. The pole-pieces 
are in the form of jaws, which embrace the digo, 
and are mounted on wrought-iron bars, which 
constitute the magnet cores, and serve to bind the 
two sides of the machines together. These bars 
have large collars where they abut againat the 
frames, and when they are screwed up the structure 
is perfectly aclid, and dos not require a bedplate. 
The width of the pole-pisces is not great, as expe- 
rience has shown { the apace between them is 
ee the neutral point is very accurately defined, 

oes not extend beyond one segment of the 
commutator. The result is that sparking is almost 
obviated, ag ee of Leah pierre 
amperes can en off near perceptibly, 
ae preabeansai iy ta radi Oe aplares 2 
tangen as usual, m a practi 
view this Utter is a advantaga, as hawear 
takes. place on the end of the wires inatead of their 
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Slow-Speed ‘‘ Vectorta” Dynamos for Ship Lighteng. 
Number of 
Watts in (Revolutions 
Type Acie: External peor Price 
Laips, Circuit Minute 
as ce a7: 

B, slow i) 8,000 ono 80 
J» | 110 7,200 600 200 
Jon 220 14,500 400 8h0 

a 400 20,000 400 400 

\ BAO ! 30,000 BLO 600 

The Brush Company oarly acquired the Lane-Fox 

atents for the manufacture of electric lamps, and 


ve since greatly improved the process, creasing 
the brilanoy of the illumination and the duration 
of the filament, as well as their economy, their con- 
sumption of energy being now onl watts per 
candle-power. The lamps are made in four sizes of 
10, 20, 40, and 50 candle-power, and 1n two series 
intended to wurk with 60 and 100 volts. In add:- 
tion to these, 80 volt lamps of 10 and 20 candlo-powar 
are made for the Admiralty, in order that they may 
be supplied by the same dynamo which foeds the 
search light, it having been found that for a hand- 
regulated lamp giving 26,000 actual candle-power, a 
difference of potential of 80 volts gives the moat 
satisfactory results, as small irregularities of feed- 
ing do not interrupt the current or greatly vary the 
resistance of the long arc which can be maintained. 

The method of mounting the lamp ts exceedingly 
neat, and has the advantage of not leavin 
any delicate platinum loops exposed to rou f 
usage. The conductors which pass through the 
glass are suldered on tho outside to copper wires ; 
the neck of the globe 1s surrounded with a brass 
ferrule comented in ita place, and having its outer 
ond stopped with a plug of non-conducting material 
through which these copper wires pass. In the end 
of the plug there are two brass cheess-headed screws, 
and around these the copper wires are wound, so that 
the screw heads are in contact with them, and thus 
form the terminals of the lam The holder 1s a 
convolvulus-shaped cup with the edge divided into 
a number of petal-hke fingers, which embrace the 
lamp globe, and exert an clastic pressure upon it 
The ferrule on the lamp neck 18 provided with two 
pins which enter slota in the holder, and are locked 
there after the manner of a bayonet joint, and thus 
the globe is secured im the Haldar, The electrical 
connection 1s effected at the same time by two insu. 


lated segmental aprings in the base of the cup, 
These are secured at ono end to the base, and ate 


raised at thew free ends, so that they form parts of 
spiral inclines. Whon the lamp 1s turned in the 
bayonet jomt the two cheese-headad acrows rise over 
thesc aprings, pressing them down and making good 
contact with them. 

This holder 1s employed im all installations excopt 
those on board Her Majesty's ships, where it has 
been found that a special arrangement is required 
to prevent the filament suffering from the concus- 
sion caused by the firing of the heavy guns. Tv 
this end the conductors, which pass through the 
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sides, and consequently they do not become uneven 
or ed. The brushes aro arranged in pairs, 80 
that they can be renewed, if need be, without 
stopping the machine, and the details of the holders 
have been very carefully designed. 

The two brush holdera are carried upon s double 
bracket capable of being rotated round the commu- 
tator to find the best pusition, and the commutator 


segments are made very thick, ao that they can be 
turned up many times should they be out. The 
current is led off by flexible conductors to insulated 
studs in the frame, and passing to the inner side it 
traverses the coarse coils of the field magnets and 
then returns to the main terminals of the machine. 
The fine coils of the compound winding have indepen- 
dent terminals not shown in the figure, so that the 
current may be sent through them or not as de- 
aired. The machine we ulustrate is of the size 
designated by the makera H,; it produces a cur- 
rent having an electromotive force of 110 volts, and 
will feed 5650 lamps requiring 72 ampére each. 

The annexed Table givos the sises of Victoria 
dynamos which are manufactured at present. It is 
divided into two sections, the second of which i- 
cludes only slow-speed machines, specially designed 
for use on atin where atraps and counte te 
are inadmissible. 

List of “ Victoria” Dynamo Electric Machines, 


a 
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Number of 
Watts in  ‘Kevolutions 
Type paint kxternal per Oe, 
Lamps. Vircult, MInate. 
£ 

Ag 12 70 1800 3h 
By 50 3,00 | 1000 76 
BL 75 5.000 =; 1400 ! #0 
Dy 135 9,000 RA} 160 
DyL 176 12,000 | 1000 ih 
Fg 765 18,000 BbO 27) 
FAL 400 27,000 7H 32h 
86,000 850 500 
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globe, end in loops which are hovked dh tv spiral 
springs in the bottom of the convolvulus-shaped cup. 

he cup 1s divided into two parts lengthwise, and 
theso can be separate! to allow the Soa, as es of 
the loops by the springa to be effected. 
Whaon this is done the oup is closed with its epring 
fingers around the neck of the globe, and 1 hel 
there by an elastic rmg which is slipped over the 
outside and hes in a o r groove or depression 
formed for ita reception, By this arrangement the 
hold on the lamp 1s rendered inost elastic, and it 1s 
freo to move In eV direction, while the rapid 
vibrations of the decks and bulkheads cannvut be 
transmitted to it 

Many of the Brush incandescence installations 
have been made on the ships of the Royal Navy, 
and their fittimgs for ships’ use are therefore of an 
especially solid and handsome type. Two of them 
are illustrated by Figs. 4 and,5, one being of a more 
omamental type than the other. The lantern in- 
closed in the grating 1s demgned for use in passages, 
Lotweon decks, and other situations where it an 
liable tu come in contact with ing obyecta. The 
other 1s intended to be fixed in cabins and state 
rooms. In addition to these, a complete set of 
brackets have been manufactured suitable for use 
in the engine-roam, atokehole, bunkers, and other 
parts of the ship, some of them pane permanently 
fixed, and some supplied with flexible conductors 
by which they oan be connected to any of the 
numerous sockets fixed about tho engine- 
room. Each bracket. is usually provided with a 


256 
fusible cut-out, while larger cut-outs are arranged 
in each of the sectional circuita. The switches by 
which the lamps and circuits are turned on and off 
always make contact at two points in succession, 
so that the sparking and consequent oxidation. are 
confined to a portion which is out of circuit when 
the nominal current 18 passing. A spring is always 
provided to keep the two contacts either in close 
connection, or wide apart to prevent all danger of 
an are forming, and the bases are of slate to main- 
tain the waulation. 

Among tho ships lighted by the Brush Company 
are the Dolphin, Bacchante, Raleigh, Conqueror, 
and Colossus. All of them have both search 
lighta and internal incandescence lights, and the 
dynamos can be applied to one or other of these 
purposes as re aired: The Bacchante, laleigh, 
and Conqueror have each two F, dynamoa, which 
will feed search lights of 2,000 candle-power, or 
200 incandescence lamps of 20 candle-power. The 
Oolossus has three such generators, and 600 in- 
candescence lamps. It is somewhat remarkable that 
@ firm which made its reputation in aro lighting, 
and that two years ago a hopelessly out 
of the race in Incandessence work, should havo at- 
tained so én gd puch a bk position as to be 
entrusted with nearly the whole of the Admiralty 
contracts, and it reflecta the highest credit on the 
stalf, In addition to this the company has secured 
a fair share of the orders for merchant steamers 
and land installations, and is in the position of 
being able to carry out contracts of nearly cat 
kind from stock designs, without the delay whic 
{is always involved when experiments have to be 
made and now patterns to be produced, 
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THE UNCHAGAH, THE GREAT RIVER 
OF OANADA. 
(Continued from page 282 ) 

Anovut 120 miles below Vermilhon, tho river now 
flowing gonerally east, the only serious obstruction 
to navigation for nearly 1000 miles from the moun- 
tains, occurs in a transverse bod of limestone rocks 
which crosses the channel, and over which the 
river falls in 6 series of small cascades, or ‘‘ chutes,” 
breaking all the way across from bank to bank, and 
lowering ita bed probably from 15 ft. to 20 ft. The 
cliffs rine 20 ft. or 30 ft. nbove the water level on 
either side, a full mile apart, and the channel, 
obstructed by isolated rocks and wooded islands 
connected by limestone ledges, forms a beautifu 
panorama of rushing and falling water in avery 
variety of shape, succeeded below the rapids by the 
deep placid mver. About threo miles below the 
chutes, Little Red River comes in from the south, 

resenting a new series of rocks and a singular 

ormation of foam! corala of a number of different 
species, the finer descriptions in the bottom beds, 
and the larger and coarser varieties higher up in tho 
series, A second obstruction to navigation, but not 
of such a serious character as tho chutes, occurs 
60 miles below them, where the Rapids Bouilld 
cause a strong current, which, though navigated by 
the companys boats in deacending the river, would 
be beyond the wer of an ascending steamer. At 
this point the atream has cut its way through a thick 
bed of gypsum as white as snow, and which for the 
noxt 20 miles, in the section exhibited on the river 
bank, appoars ag the lowest rock in the series, At 
the foot of the rapids a rocky island in the middle 
of the stream divides the channel for some distance 
into nearly equal ‘las The um bed, in many 
places contorted, but never broken, shows itself on 
the banka all the way to Peace Point, where this 
peries of rocks terminates, and the character of 
the river and the surrounding country undergoes 
another and an important change. low Peace 
Pomt, and from this to the Quatre Fourches 
River, 700 miles below Fort 8t. John, the 
Uncha runs through low alluvial banks, but 
little above the water level, and inuddy islands, ina 
number of ever-changing channels, oxhibiting in 
their soft plastic aides, the varying heights of the 
water and tho action of the ice In some localities 
the low shallow mud banks are covered with young 
willaws, in others theee have succeeded in establish- 
ing themselves, and are attracting and matting to- 
gether the ailt and mud as it comes down the river, 
whilat in others again this process has been some 
time in operation, and the new ground has attained 
apsufficiont dennty and elevation above the water, 
and is now covered with immense poplars. The 
whole district ap to have been thus made 
from the river eilt, and where secure from the 
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action of the ice, the rapid growth of the y 
forest shows the ing ric and wonderful 


fecundity of these alluvial deposits. 

The Quatre Fourches, the main arm of which is 
25 miles long, running east and west between the 
Unchagah and Artha Lake, is aa ita name 
implies the meeting of four waters, and is in itself 
a singular phenomenon, To the south of it wa 
large body of water called Lac Olaire, 30 miles long 
by sailea wide, the discharge of which ia by a 
third branch of the Quatre Fourches, the fourth is 
the Stony River at its eastern end, and which is 
also the outlet, or one of the outlets of Arthabasca 
Lake, and the business of this complicated water 
connection appears to be to equalise the height and 
outfall of each. In the spring of the year, the 
Peace River sends part of its impetuous flood 
down the Quatre Fourches into Arthabasca Lake ; 
later on in the season Lac Claire is enabled to con- 
tribute to the supply of both the Peace and Stony 
Rivers; in autumn a papi stream runs from 
Arthabaaca into the Unchagah both by the Quatre 
Fourches, and the Stony ; whilst in winter the pro- 
bability is thatthe Quatre Fourches is stationary, and 
the Stony River delivers the Arthabasca's waters alone 
to the main stream. When Professor Macoun was 
there, Lake Arthabasca was fully 20 ft higher than 
the Unchagah, and a strong current was running 
from 1t both by the Quatre Fourches and the Stony, 
one running weat into what 1s locally called the 
Peace River, and the other north into what 1s called 
by the hunters the Slaye River, though both are 
really the Unchagah, whose main waters run by a 
channel which forms the base of a triangle of which 
a other two are the sides, and Lake Arthabasca 
the apex, 

Lake Arthabasca is an immense sheot of water, 
over 200 miles long, 40 in width, and covering 7000 

uare miles. Its proper name is the Arabascon, 
which means the meeting place of waters, and in its 
bosom many different wators do mingle their common 
streams. At ite south mde, ite main affluent, the 
Elk or Arthabasca, which has been before referred 
to, senda its huge flood, after its long course of 1000 
miles from the Rocky Mountains, through a delta 
of muddy islands, which are yearly encroaching on 
the lake with the onormous deposit annually brought 
down by the river. At the east a number of streams 
disgorge the waters of unknown lakes which cover 
two-thirds of the area of the broad belt of Lauren- 
tian rocks, which sweena along from Labrador to 
the Arctic, and holds if its granitic embrace one- 
half of the Arthabasca waters. To the west the 
Quatre Fourches and the Stony form its two con- 
nections with the Unchagah, and at the point whore 
the latter discharges ita waters is situated Fort 
Chipweyan, which has played sv important a part in 
all the stories of Arctic adventures. From this 
place, in 1792 and 1795, Mackenme started to dis- 
cover a road to the Arctic on ono journey, and to 
the Pacific on the other. From this rendezvous 
Hearne and Back set out to trace their adventurous 
Journeys, to the Arctic Ocean, and to map out the 
one the Coppermine, the other the Great Fish River, 
and at this hospitable station, Simpson, Frankhin, 
Richardson, Rae, and almost every Arctio explorer, 
who has made the passage by land, has looked his 
last on friendly faces before piercing further the 
unknown wilda beyond. The fort consists of two 
large wooden stores on the lakeside landing, and 
mx or eight whitewashed houses in the rear, 
where the company's permanent officers reside, 
surrounded by the usual stockade, and including 
besides all the necessary offices and outbuildings 
for the large business which was formerly trans- 
acted at this ‘‘ Capital of the North,” as the em- 
ployés like to call it. The lake in front abounds 
with all the necessary supplies of food. On the 
Quatre Fourches the company hate a permanent 
fishery which yields sufficient for the sustenance of 
the men and dogs employed at the post, or sup- 

lied from it for half the year; wild geese and 
auoks of a ecore varieties swarm round the lake, 
and contribute no small portion of the sustenance 
of its dependents, whilat the larger ruminants, the 
bison, moose, elk, and deer, frequent its waters, 
and die /Aijagg tn to feed the army of hunters, 
who radiate from this as a centre. Formerly 
enormous herds of buffalo roamed over the 
Arthabasca plains, but these are scarce now, and 
the mican which was then largely manufac- 
taggers has now to be procured elsewhere, for 
itd diminished requirements. But Fort Chipweyan 
still opens its hospitable to the northern 
wanderer, who is apt to forget, whilst partaking of 
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its friendly choer, that 1200 miles intervene be- 
tween himself and civilisation, and thatan latitude 
59 deg. the nights are long and the winter severe. 
The Worth American Indian, as a nile, subsists 
entirely upon meat or fish, which they eat without 
salt, and care nothing for vegetables or bread. The 
voyageurs and trappers have learned to imitate them, 
and hence at the Hudson's Bay forts, and at the 
ent Indian settlements, few vegetables have 
Ritherto been grown, and hence perhaps the reason 
that, at these establishments, so little has been done 
to test the agricultural wealth of the magnificent 
country in which most of them have been located. 
The few teavellera, on the other hand, that have 
heretofore explored this north-west have, as a rule, 
selected the winter time for their journey, when the 
facilities for travelling, but not for seeing the 
country, are better, when the Jakes, awampe, and 
rivers are frozen, and their dog-aleds can out.straight 
across the country in any direction to the desired 
goal. The excessive cold that oc trosks 
upon the winter's monotony, has besome in the 
accounts of their travels, half the relish of the story, 
the point of interest and danger that is essential 
to romance, and the result been a general 
impression unfavourable to a country known only 
in connection with the hardships that have beon 
endured, and privations that have been often rather 
provoked than necessarily inherent, either to the 
journey or to the country. It seams, therefore, 
atrange when an examination, made under other cir- 
cumstances and with another object than the pro- 
duction of a book, discloses facta that prove this 
same district to be the very reverse to our pre- 
conceived opinions, and to be in fact one of the 
most highly favoured regions on the continent, a 
promusing field for agricultural enterprise, and 
naturally the abode of everything to make home 
happy and life enjoyable, Instead of the vigorous 
climate of an ic solltude we find it actually 
milder than 6 deg. or 8 deg. further south, 
that the productions are positively superior to 
those grown in the moat favoured localities, and that, 
as soon as opened up to emigration and settlement, 
this north-western district offera exceptional induce- 
ments to the tags poi farmer. At the French 
mission, only two miles from Fort Chipweyan, the 
very place heretofore associated with Arctic suffer- 
ing, the wheat and barley were as healthy as, and 
in fact heavier than, that grown 6 deg. or 6 deg. 
further suuth. At Fort Liaird, in latitude 61 deg., 
the climate is actually warmer than on the Peace 
River at Fort Simpson; barley always mpens be- 
tween the 12th and 20th of August, whilst wheat 
succeeds four times out of five, and even under 
the Arctic Circle, at Fort Yukon, barley hardly 
ever fails. Professor Macoun collected between 
Hudson's Hope and Fort Chipweyan, 591 species 
of flowering planta and ferna, of which 484 aro 
found in the western prairies, 411 are found in 
Ontario, and 402 may be seon in the province of 
Quebec. Another injury to the character of this 
north-western country has been perpetrated, pro- 
bably in earn in the description given of it jin 
the deed, by which the Hudaon’s Bay Company sur- 
rendered to Canada the territory of the north-west. 
In this the fertile belt is defined to be bounded to 
the north by the northern branch of the Saskat- 
chewan, and inferentially all above that is relegated 
to Alpine forests and Arctic barrenness. But be- 
tween the Saskatchewan and any of the affluents 
of the Unchagah, is another great river 1100 miles 
long, the Missinippi, ‘‘river of much water” in 
the Cree language The usual route from Lake 
Superior to Fort Chipweyan crosses this valley at 
right angles, and from Portage, the summit 
between it and the Sascatohewan to Methley por- 
tage, between its affluents and one of the Artha- 
bases branches, ia 300 miles. The whole of this 
is south and east of any of the Unchagah's branches, 
and may probably apace be even more deserving 
of the character of fertile than either of the Sas- 
rr 
] properly, an 0 states 
—- a ere dae 6 Artha which 
e course of the great tributary, the Ar- 
thabasoa River ; but winding northwards from the 
willowy where the Quatre Fourshes 
joins it, for miles it flows through a placid 
channel fully 20 miles north-east of the lako, to ite 
confluence with the Stony River, 20 
So aes, Bien 2 
aprings o year, or 
overcomes the ustal strong current of 
Stony, and im addition to ite discharge’ by 
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Quatre Fourches, sends another portion of its 
waters back into Lake Arthabasca by the Stony, 
rendering the usually clear water of the lake muddy 
and discoloured. As a rule, however, the Stony 
has a atrong current of its oyn, amounting at one 
point toa rapid, in which some years since an officer 
of the company had his cance upset and lost his 
life. After the confluence of the Peace and Stony 
Rivers the united stream has always borne the 
name locally of the Slave River, and 30 miles 
below this junction is the most serious obstruction 
to navigation on the whole length of the Unchagah. 
It seems that tho river here marke the division 
geologically between tho pyrogenous rocks of the 
eat primitive belt, that runs through the east of 
anada from Labrador to the Arctic, here 300 miles 
across, and the limestone formation of the prairie to 
the west of it, Hugo masses of pranite show 
themeelves in the river and crossing it at intervals 
form rapids, whilst limestone cliffa occur in other 
places, and the water-worn exposures along the 
river singularly illustrate the combination of the two 
classes of minerals at different points along its banks, 
A largeisland, where both rooksareseonintermingled, 
divides the river into two main branches, and at the 
foot of this, amongst a maze of rocky islands and 
confusion of channels, a series of rapids and cascades 
lower the bed of the great river probably as much 
as 5Oft. The highest snalividuat fall may not be 
over 10 ft. or 12ft., and of no great breadth or 
magnitude, and many of the channels are ao 
obstructed or blocked up with accumulations of logs 
and drift timber that much of the water cannot be 
seen, whilst othor channels are so concealed by the 
impending wooded islands, that only a small portion 
of this labyrinth of passages, rapids, and falls can 
really be taken in by the oye at anyone point. The 
descent is made by boats with a series of portages 
or carrying places, which extend probably over o 
mile of its length, and the laat of these beara the 
omimous name of Portage des Noyes, or Portage of 
tho Drowned, Here granite 1s the prevailing rock, 
and here for some hundreds of miles down the 
river it is last seen. Large flocks of pelicans make 
this their home, choosing the most maccessible 
oliffs amongst these rocky islea for their nests, which 
are built on the brow overhangmg the roaring cas- 
cades. Exceeding a swan in size—in fact, the 
largest of the feathered tribe in the country—these 
voracious birds deatroy an immense quantity of 
fish, They generally choose a rapid for their exour- 
sions, where floating down with the current they 
soon fill their pouches, which are frequently so 
crammed with fish that they cannot rise in the air 
unt:! they have relieved themselves of a portion of 
their load. This they do by landing, and drawing 
the bill between their legs to turn out the fish. They 
fly in small flocks of a dozen to a score in number, 
= a line aba when ther mze and snow-white 
umage gives them an imposing appearance. 
Fifteen miles below the Portage of the Drowned 
is the outlet of Salt River, so named from a series 
of seven or eight salt springs, which flow from a 
ridge 300 ft. or 400 ft. high, some 20 miles up the 
tortuous stream, the brine from which, after de- 
iting on the sloping plain a pure common salt, 
Nowe into the river, giving.a bitter brackish taste 
to it, until lost in the great waters of the Slave, 
which is from a mile and a half to two miles across. 
These salt springs supply the Hudson's Bay fort, 
and one of their old hunters has built a house or 
cabin at the mouth of the river, to supply the com- 
pany with the salt, and to assist in the victualling 
of their annual brigade of boats, on its passage up 
and down the mver to their distant forta on the 
groat lakes north of this and on the Mackenzie. 


(Zo be continued, ) 
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NOTES 


Punisyina Zino, 

M. Heors, the well-known French chemist, haa 
recently been occupied with the question of pat . 
ing zinc from the arsenic and antimony which it 
usually contains. The which he finds most 
effectual is to melt the zino with chlonde of inagne- 
sium. All the arsenic then takes the form of 
chloride of arsenic, and the antimony, when it is 
presont, is also disengaged with it. 


An Ovricat TeLecrars aT Mavrrrrvs. 

In default of a submarine cable the heli h 
asrvice between the islands of Réunion and 
Mauritius is in # fair way of being carried out. In 
Réunion M. Adam has connected the hill of Lacroix 








ourrenta in pipes and their hydro-dynamic analogy 
to electric currents have attracted much atten- 
tion, has also recently drawn attention to the fact 
that thermal coloured rings bear a stmking re- 
semblance to electro-chemical coloured mngs. When 
a copper plate 1s exposed to the flame of a spit 
lamp ora Bunsen burner, an ifisated or rainbow- 


repeatedly seen by 
at different places in Switzerlgnd, such as Grinsel, 
Innert-kirchet, and the Glaoior du Rhine. 
phenomenon was also observed in July by M. Forol 
at Saas-Fée at an altitude of 1800 metres; and he 
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by hehograph with a station situated at St. Benoit, | shutter automatically at the ond of the 
from which a telegraph runs to St. Denis. Recont 
experiments between Lacroux and the Pic Vert in 
Mauritius, have shown that a heliographic communi- 


cation is gute feasible botwoen them. At Mauritius 
the Pic Vert station will heliograph its messages to 
the Pouce Mountain, celebrated in “ Paul and Vir- 
inta”’ and from thence the message will go by wire 
Port Louis, 


Metrep Lyap in tus Eve. 


A curious case of accident from a fragment of 
melted lead solidifying on the surface of the eye 
without injuring it, was recently brought before tho 
Bordeaux Society of Anatomy and Physiology by 
Dr. Perner, who showed that the mmunity of the 
eye from burning was really due to the ‘ spheroidal 
state.’ The melted jet of lead was at a higher 
temperature than 171 deg. Cent, the temperature 
necessary to produce the spheroidal atate, hence 
when it arrived at the surface of tho eyo it vapo- 
rised the moisture of the latter When it had 
cooled helow 171 deg. Cont. the lachrymal secro- 
tion prevented the metal from scorching tle ball 


THermat Qo1ourep RINas. 
M. Decharme, whose experiments on the flow of 


coloured corona 1s produced about the heated pomt 
Under good conditions these colours are fixed and 
unalterable in the air These rings are, according 
to M. Decharme, quite similar to Nobul’s electro- 
chemical mngs; like the latter they succeed each 
other in waves, the colours being in the samo order, 
namely, that of Newton's rings viewed by trans- 
missivn. 


A Rep Sotar Hao. 


M. Forel,’a French savant, observed a remark- 
able reddish halo round the sun from a position 
mn the Bernese Alps on August 26. At an altitude 
of 1000 metres the phenumenon was visible, at 
1500 metres it was quite distinct, and at 3000 metres 
it appeared of striking splendour. The effoct was 
corel about this time and 


The 


does not hesitate to affirm that during the months 
of July and August last a red halo or corona sur- 
rounded the aun, which, though difficult to see at 
low altitudes, became quite brilliant at 2000 metres 
above the sea, It would be well :f aeronauts would 
keep a look-out for this phenomenon. 


An Exvecrnicat ACTINOMETER, 


At the last interesting and very successful 
conversazione of the Society of Telegraph Eng- 
neers and Electricians, held under the presi- 
dency of Professor W. Grylls Adams, at King’s 
College, one of the novelties, in fact, the lead- 
ing novelty, was a@ new actinometer, based on 
photo-electric action, which was exhibited by ita 
discoverer, Professor Minchin. The cell sensitive 
to blue hght, conssted of a glass teat tube filled 
with alcohol and having # small quantity of mitrate 
of ammonia at the bottom wo electrodes or 
atrips of tinfoil, held im postion by the cork, were 
immersed in the alcohol, and when one of these was 
exposed to 4 ray from an ignited magnesium wire, 
a current was set up in the cell sufficient to cause a 
considerable deflection of the needle of » sensitive 
reflecting galvanometer in circuit with the two tin- 
foil strips. In fact the spot of light went quickly 
off the acale. That this effect was solely due to the 
blue or actinic rays of the light was demonstrated 
by Professor Minchin interposing a plate of orange 

fs between the cell and the magnesium light. 
The spot of hght was then just seen to move; and 
if the glass out off all the blue rays it 1 
presumed the spot would have been stationary 
altogether. Thestrength of current 1s proportional 
to the actinic energy of the hght. For measuring 
the effect of sunlight (or another source of illum- 
nation) during a fixed time, Profossor Minchin 
stores the current in a condenser, and measures the 

es at the end of that time. To this end 
he has devised a clockwork arrangement to close a 


time, and thus cut off the light from the cel 
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Tue Cost or ran Exvectric Liaut 1x Franor 

A paper haa recently been read by M Ph Dela- 
haye before the Société Technique de Industrie 
du Gaz en France, giving an account of the progress 
seo the electric hight dunng 1883 He com- 
menoed by a brief account of the inventions of the 
year, and then turned to the question of expenae, 
as compared with that of gas, founding his con- 
clusions upon figures derived from typical installa- 
tions. He stated that among manufacturing es- 
tablishments the installation at the Cail workshops 
was ainong the moat interesting, as it comprised 
both arc and incandescenco lamps. The total 
superficial area illuminated 1s 251,880 square feet, 
and the number of lights 177, of which 94 are arc 
lamps and 83 incandesconce lamps. The ovat, 
without land and buildings, was 4900l., and the 
maintenance per hour is 1.07d for the arcs and 
10d. for the mceandescence lampa, the power re- 
quired being 1.38 horse-power for the former, and 
10 kilogrammetres for the second. The total work- 
Ing expense 18 1s, 2d., or .003d, per carcel hour 
(one carcel =9 5 standard candles) The amortisa- 
tion and interest on capital, and the maimtenance, 
taken together at 15 per cent, represent 736l. 
Assuming a mean of 600 hours lighting per annum 
thore must be added on this account .0046d. per 
carcel hour, which will bring the total cost to 
0076 The total expense is 2 44) per hour, or 
equal to the cost of 7167 cubte feet of gaa at Ga id. 
per 1000 ft,, a quantity of gas which M Delahaye 
does not think will even be brought to yield the same 
amount of light as 1s Faaianoa by the electricity. 
Ho next takes the case of tho Grand Magasins du 
Printemps, the lighting of which has been described 
in these columns * The lghts burn five hours per 
day for 300 days in the year, with the exception of 
thirty Jablochkoff candles in the basement, which 
are in usc ning hours per day Tho annual cost for 
candles, carbuna, and olectric lamps 1s 60,900 francs 
(24361), tho cost of the motive power (490,005 
horse-power huurs) is 39,200 franca (1568/ ); the 
expenses of the staff are 33,000 franca M3901. , tho 
amortisation and interest, at 10 por cent, 68,400 
francs (27361 ); and the maintenance, at 5 per 
cent., 20,200 francs (1168! ) The total exponse 1 
thus 230,700 franos (9228/.) M. Delahayo tnsti- 
tutes two comparisons between this and gaa light- 
ing. Firat, hu estimates what would be tho price 
of a gas installation, and what it would cost per 
year ; and second, what consumption of gas corro- 
sponds to the light furnished by the electricity, In 
tho former case, assuunng that there would be 
3000 gas burners, giving #5 candles each, and 
taking the price of gas at bs 9d. per thousand, and 
adding thereto 33 percent for amortisation interest, 
supervision, &c, the yearly exponac is 221,625 
francs (8806/.), or almost the same ag electricity 
According to the latter mode of investigation, the 
consumption would be 69,509,760 cubic feet. At 
the price given above, the cost would be 31,0)01,, 
or hese and a half timea as much as electrivity. 
Of course such an amount of gas could not be burnt, 
as 1t would render the place uninhabitable. M. 
Delahaye did not adducs any precise instanco of 
incandescence lighting, but he gave a detailed osti- 
mate of ita cost, and came to the conclusion that in 
an important installation 1t need not be dearer than 
gas at Paris rates, a result that will meet with very 
ears acceptance in this country, where some 

ave been bold enough to argue that it might coim- 
pote with gas at half the price at which it 1s sup- 
plied in Paris, Tho paper us cluefly interesting in 
showing how favourably situated the electric light 
18an Brance, and how slow ita progroas is there even 
with the odda m its favour. 


_———— 


ELECTRIC LIGHTING NOTES. 

TuE electric light formed a prominent feature in the 
city illuminations on the occasion uf the visit of the 
Prince and Princess of Wales to Newoastle-on-Tyne on 
August 20 and 2), Three powerful are lights, each of 

candle-power, were erecteal in different parts of 
the city; one of these waa placed in the Seautifu! 
lantern tower of St, Nicholas’ Cathedral, and waa 
visible for many miles sround The hght shining 
through the stone tracery threw dark shadows acrosa 
the sky in the pr of a gigantic cross, The other two 
Hghts wero placed in the principal streets, one of them 
being just opposite to the gas offices, where an exten- 
sive gaa Ulumination was exhibited. All thege instal- 


* See Enomegxuarna, vol, xxxvi, page 301, 














ee 


lations were carried out by Mesers. J. H. Holmes and 
Co., clectric hight enginears, Newcastle-on-Tyne. The 
same firm has aleo lighted a Polytechnic Exhibition at 
Hetton, County Durham, for four weeks, by means of 
forty-five Swan lamps and one arc lamp worked in 
peraliol circuit from the same dynamo with perfect 


The managers of the Covent Garden Theatre have 


again adopted the electric light for this season's pro- | 


menatle concerts. The Maxim-Weston Company have 
supplied the installation, the work being carried out 
on their behalf undor the superintendence of Mr. Hash 
Watt, the managing direstor of the ocepeny: 
systems of this company are complete in themselves, 
that is to say, they comprise special gonerators and arc 
and incandescance lamps, and all requisite appliances 
In the installation we are now noticing, the generating 
lant is situated on the ground floor just outside the 
loral Hall, and comprizes three Maxim and three Wes- 
ton generators. The ourrent fromthe three Maxims could 
supply 600 Maxim incandescence lamps, those in 
uHo poling. arene in the auditorium and over the 
stage. e Weston machines could supply current to 
forty-two Weaton aro lamps ; theselampseach give outa 
light equal to 1500 candles, actual. The positions of 
the lamps have been carefully selected, and givoa very 
fine effect, more especially in the auditorfum and over 
the atage, while the Floral Hall is entirely lit by arc 
lamps. The Maxim gonerator in outward appearance 
rosombles the Siemens. It differs, however, from this 
machine in the construction of ite armature, and the 
method of coupling up the coils differs from that em- 
ployed in the Gramme, The principal feature of the 
new Maxim incandescence lamp lies in the preparation 
of ite lament by a new process just patetited, which 
the company claim, gives 20 per cent. more light, 
for the same power, than any othor. The Weston are 
lamp has long been known aa remarkably steady in ite 
action, and the simplicity of its construction renders it 
especially switable for outdoor illumination. Covent 
Garden is one of the largest theatres in Kurope, and 


t length, 


NOTES FROM THE UNITED STATES. 
PHILADELPHIA, August 29, 1884. 
Ir waa confidently believed two weeks ago that 27 
dols, was the inside price for ateel raila, at mill, but 
large transactions have just beon closad at 50 conts 
below, and it ia believed, 1m somo cases, at 1 dol. less, 
though, »wing to the reticence of railmakers, it is im 
poaalble to get at the bottom facts at thia hour. Up 
wards of 40,000 tons have heen sold at the low figures 
named, and thero are a many negotiations in 
hand, which will mako the aggregate not leen than 
100,000 tons. Railroad builders are willing to accept 
the riske of purchasing at 26 dols. to 27 dols., and even 
the requirements at this limit are not sufficient to pro- 
vide employment for the companies that are willing and 
ableto run. There are elements at work which may 
ibly ake 26 dols, the general price, Wages have 
ee reduced 10 per cent. at the Pennsylvania Works, 
15 per cent. and 20 per cent. at Scranton and Bethle- 
hem, and a feduction has gone into effect at the Cam 
bria Worka, where wages are determined with reference 
to the selling prices of rails, Makers are therefore 
realising ns wide a margin as before. A great deal of 
ttention is being givon given in our rail mills to the 
devimng of minor economies, which cost can be 
reduced, A great deal of railway building is ae hg i 
Tho first attempt to restrict the production of pig fron 
has {ailed because the plan was not annaiey and 
besides, the propristora of 89 anthracite blast furnaces 
refused to co-operate. Correspondence is now in pro- 
, looking to a restriction upon some other bases, 
10 & warpelaing thing to sce such a movement gain 
force, when there is no more than enough iron in the 
country for two weeka’ consumption. There is actually 
no necessity for restriction, as it is not the supply o! 
iron on hand that creates the depression, © ob 
jective point is an improvement in price, but, unfor 
tunately, any decided improvement will let ine 
numbor of furnaces, and thereby hicreage the supply. 
The miners in Western Pennsylvania are still agita ng 
and over 100 of them have been imprisoned, while the 
wives and children are eseking broad from the autho- 
rities. The operator are determined to break up the 
union if possible. During the past week 1500 tons of 
Scotoh ws iron were iotperton ; Qartaherrie, 21 dole. to 
arrive; Shotte, 20.60 dols. : Langloan, 21.80 dols.; Cion- 
k, 20,50 dols,; Coltneas, 22 dols. } Sumorlee, 
Hy dols.; Eglinton, 19.25 dola.; Clyde, 2 dole. A 
oe oe of Inquiry has sprang up for old rafla, and 
about $000 tons have just been sold. Tees are worth 
17.50 dols. to 18 dole, Spot lots have sold at 19 dols. 
to 19.50 dola., according to quality. ende are 
worth 20 dole. for Amorioan, 19 duly, to 19.50 dols, for 
Welsh, 20 dole, to 21 dols. for English. : 
foundry iron ranges from 18,60 dois. to 2) dols. f 
No. 1; No, 2is dull at 18 dols, ; mill trons can be had 
at 16 jols to 18 dolu., but very little standard iron 


pees faa ee d is sald to have 
an 
of deal weight. This really mag 
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aclla outside of 17 dols, to 17.60 dols. The week haa 
‘een quiet in plate, tank, and structural rep nee 

san improved demand for all kinds of . The 
Knights of Labour are holding their annual session in 
this city. The organisation is peraeye the largest in 
the world, and is growing rapidly. 





TRIAL TRIPS AND LAUNCHES. 

M x.W.B. Thompson, Whiteinch, Glasgow, on the 2lat 
ultimo, launched an iron screw steamer named the Berry, 
built to the order of the Société Générale des Transports 
Maritimes h Vapour, of Marseilles. She is a vessel mes- 
nuring 258 ft, by 94 ft by 24} ft. and is being fitted by 
the builder with engines of 250 horse-power nominal. 


On August 22nd, Messrs. Ramage and Ferguson, 
Leith, launched the Bordeaux, an iron screw steamer 
built {o the order of the Loire and Thames Transit Com- 
pany (Aealted) and measuring 170 ft. by 26 ft. 9 in. by 
3 ft, The builders are supplying the vessel with com- 
pound engines having cylinders 22{n. and 41 in, [no dia- 
meter reapectively, with stroke of 30 in., and working 
with steam ate ure of 80 lb. per squareinch, She is 
intended for the trade between London and France, and 
has been built under the superintendence of Mr. Adam 
Miller, London. 


The Drumpellier, a handsomely-modelled iron spar- 
deck screw steamer, of 4000 tons grou register, was 
launched on the 28nd ultimo by Mesars., William Hasil- 
ton and Oo., Port-G w. She moasures 360 ft. 
lft. Bin. by 82ft. Gin, and has been built under 
Admiralty inspection, so that she may be entered on the 
list of veasele suitable for carrying troops, She is being 
fitted with compound surface-condensing engines of 
Indicated serene Messrs, Duncan, Stewart, and 
ee a. Henry Ellis and Son, London, 
are the o 


With the same tide Mesara, Blackwood and Gordon, 
also of Port-G w, latinched the Gairloch, a steel twin- 
screw steamer of 340 tons gross, and measuring 147 ft. by 
28 ft. by 9 ft., the owners being the Northern Steamship 
al ire of Auckland, New Zealand. She is being 
fitted by her builders with two pairs of surface-condensing 
~ompound engines of 85 horse-power combined, the 
Jylinders being posbecvively 17 in. and 3lin. in diameter, 
with a stroke of 211n,, and the boilers working up to a 
pressure of 90lb. per aquare inch. She is intended for 
he development of the cattle, passengor, and cargo 
trades at the northern ober of New Zealand, and will 
furnished with all the latest improvements. There will 
be accommodation for forty first-class and twelve sscond- 
class passengers, 








1 WwW. Allsup and 


_-uble twin-screw steamer for ie perecoaes s_ /10e of t 

Wallasey ferries. The vessel, which is constructed entirely 
of Siemens-Landore atest, is divided into eighteen water- 
tight igi gerlaigche and is built to the requirements of 
-*~ Sighost olaas ab Licyd’s. The dimensions are: Length, 
180 ft.; breadth, 85 f6.; and depth moulded, 11 ft. Sin. 
The saloon on deck is 110 ft. long, and both the main and 
saloon decks are of teak. The machinery consista of two 
complete of compound surface-condenaing ny ine 
having cylinders 18in. and 37in. in diameter and 24 in, 


USE LI sVTULAME @veLe 
ee ee ee ee ee Se «Btooring are fitted, 
Mewars, Allsup have a sister vensel to the Crocus in course 
of construction for the pr euseey Local Board; both 
steamers aro from the deuigna, and under the auperinten 
dence of Mossrs. Flannery and Vawous, of Liverpool. 


On Thursday, the 31st ultimo, the Earnest, a new steam 
fishing vessel, built by Menara, A. G. Gifford and Co., 
Leith, to the order of Mr. Alexander Cook fish * 
Edinburgh, and intended for the net and Yne fic 8 
her official trial trip in the Forth. She mesaures 62 ft. by 


** * in, by 7 ft, and in fitted with engines of 54 horae- 
our 


Mossra. Russel] and Oc., Greenock, launched on the 
"1. @ finely-modalled iron sailing ship named 


--~ Main, a vessel of 1690 tons register, and measuring 
251 ft. by 88 ft. hy 28 ft. She issister ship to the Shannon, 
launch e same firm at Port Glaagow last EL, 


tember, and is classed 100 A 1 at Lioyd's- 
been built to the order of Mr. James Nourse, Liv l, 
who is the owner of a very magnificent fleet uf mailing 
~qaeels aggregating 19,567 tons. 


Gr PenGineme lavhcon the balms a eae 

Ort. 4a] 

modelled iron four mnsted fail-rigged sailing: ship, whi 

ta atated to be the sailing veasel in world, her 
ft. by ait. by 85 fb. 8 in. She is 


maate are made 

is that instead of the eeual poop and top-gallant foreosstle, 
sho has a long bridge or 
whioh all the prep dope ville rand 


Plcbestit aia wets thar die will bo a. 


Crocus, « 
he & 


peu Gnd Prerelnd by ascren) IEF 
; sae G3 


very sauek ' Warrior-nquare, 


gafer veascl in heavy weather than the usual 


These All ber other structural arrangements and fttings ain 


WIR Sere 
____. ..'tons of goods for her first voyage fr 
to Galeutts. a 


_ Atwin-sorew bopper dredger of 800 tons 


pee were eee nee wee pen eee ae ~n compound 
engines of ere and bas been d ed for 
dredging to «depth of 85 {the will raise 400 tons of 


Eapatis are intended to ‘take the ‘piace of — 
an ionary dredgers on 60 m 
whieh han en in u me 


se for many years. 


On the 28th ultimo, Mesars. Russell and Wo,, uresnocx, 
launched the Kirkoudbrightahire, « splendid iron sailing 
ship for the Shire” gs owned by Mesars, Thomas 
Law and Co., Glasgow. She is a veasel of 1300 tons, 
and measures 240 ft. by 88 ft. by 28 ft. 


ae ie ee ee the strew steamer Wel- 
lington, built by Meesra, Burrell and Son, Dumbarton, 


to the order of Mesars. John Terry and Co., London, fo 

general coasting traffic in Tasmania, went down theC?; 7- 
on her official trial trip, and attained on the measured mile 
soaed of 10) knots par hour. The machinery was sup- 
plied by Mossrs. Ross and Duncan, Govan. 


On Tuesday, the 2nd of September, the sorew steamer 
227274, built and engined by Messrs, Pearce Brothera, 
—undee, went down Tay on her trial trip. She is 
capable of carrying 600 tona of cargo, and measures 
172 ft. by 28 ft. by 18 ft, Her ongines are 450 hores- 
power indicated, and when loaded with a full cargo she 
steamed at the rate of 10 knots per hour. 





we eee eee wii DOWN Hult to the order of Mos... 
Adolphs Enke, of Copenhagen, and 18 intended for their 

ween Denmark and Norway. It will be fitted 
with the builders’ compound surface-condensing enginen 
of 400 horse power indicated. 


On Saturday, September 6, Her Majesty’s ship Acorn 
was successfully launched from the yard of the Pennar 
Shipbuilding and Engineering Company. The Acorn 
is aw composite twin-scraw gun-vessel of iron frames, 
with two thicknesses of ‘oak planking, and her top 
sides lined with steel. Her principal dimensions are 
as follows: Longth, 176 ft.; breadth, 31 ft.; draught of 
water, 14ft. She haga dlaplacement of 950 tons, and will 

propelled with nes of 850 horse-power. Her arma- 
ment will be eight 5-in. breechloading guns, She is a 
handsome serviceable veasel, designed by the constructors 
of the Admiralty. 


On Saturday last the Barrow Shipbuilding Company 
unched from their yard the dle-wheel_ tug 
eamer Gannet, built to the order of the Melbourns Har- 
sur Commissioners. Her dimensions are 134 ft, by 22 ft. 
by 11.7 ft. moulded depth and ii ft, depth of hold, and she 
will be classed 100 A lin Lloyd's register. @ veasel 
was firat contracted for as a powerful tugboat, but it was 
ahh bad determined to put in a fire engine 
made by Mesars, Shand, Mason, and Co., and a 6 in. 
Armatrong breechloading gun in the bow, capable of com- 
Tpading s clest range from 115 deg, on. either'side., -Als 








cylinders of 20{n, and 85 in, diameter with a 4ft. stroke. 
e two boilers are 9 ft. 6 in. in diameter and 9 ft. long, 
fitted with four furnaces 3 ft. in diameter, with a total hea 
lng surface of 1742 square feet; the surface in 
condenser is 1000 square feet, and the veesel will be 
capable of a Mardy 11 knots to 12 knots per hour, 





Mersass. H. Pootzy anp Son.—At the International 
to'Mesare. Hl. Pociey and Sou, of 80, — - 
easre. H. Pooley and Son, of 80, — .-- on very ave~s 
co medal in Class 804, silver medals in Classes 809 and 
» and a ze medal in Class 302. They also received 
silver medal for their collection of weighing 
eu, 


Tux Lares Mr, Wrusuvnst.~Mr. Henry Wimsahurat 
was born in 1804, and, owing tu his energy and ability, 
had in 1888 s substantial business aa shipbuilder, &o., at 
Millwall, London. It was at this time that he firsts ~~ 
the amali experimental boat owned hy the late Sir F. 


tn eae See ees of ol. ___ 
it this ides in epite of much vagirog Orgs Os 
tas tos Notley. 4 leo vane bad hs Ga 
: o Novelty, & v e 
. feamer which made a commercial voyage, The 
Government and the sbipowning world were slow to 
acospt the success, and Mr, Wimahburst’s means became 
exhausted. A few yours later he obtained a lease of 
Ratcliffe Dry Dock, where, with the Snanclal aod prac- 
tical ald of sons, he carried on a 
business till 1862, when _it 
he should aie > died’ 
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HERMANNI’S FRICTION COUPLING. 
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‘ENGINEERING” ILLUSTRATED PATENT 


RECORD. 
Compitep sr W. LLOYD WISE. 


UNDER THB ACT OF 1883. 


The number of views piven in the Specifoation ets stated 
in each cose after the price» wher none are mentvonad, the 
~ J Inventions — - 


ae., of tha Communicators ara yiven in alice 
a ey of Speakon may be obtained at 88, Curettor-atrest, 
hanoery-Lana, B.C., esther personally, or by latter, enclonng 
amount of and postage, addressed toH Ruapea Laon, Keg 
The date of the advertisement of the acceptance of a complete ape- 
Halal Ww, 1% each cam, given after the abstraot, unless the 
atent haa sealed, when the date of sealing ut given 
ony rewe may at any time within two months from the dale of 
the advertisement ss tance of a complete xpecipoation, 
ive notice at the atent Ofies afop *  * ** ois 
Patent on any af the grounds menitoi 


BOILERS 





: 1673. ¥. J. Burrell, Thetford, Norfolk. Bollers for 

For some time past a new friction coupling, de- Laune on nen ee Age} January 28; ae uhell 

8 Or iW Five 8&0 oun on rin waic 

signed by Mr. G. Hermann, a Hamburg, Sates it is tied together ‘The crown and side plates Ot of the fitsbox are 
ing and other purposes, haa.been successfully in also rivetted to the ring which is carried up at the front endi 


troduced into a number of works in Germany and 
given great aatisfaction, and we now place before our 
readers illustrations of this arrangement. The feature 
which at first sight would moat recommend thia coup- 
ling ia, that it has no externally sliding collar or 
other parts, and is entirely inclosed and certainly 
not hable to catch anything in ite rotation, a point 
which no doubt would recommend it to the factory 
inapectors if it becomes introduced into this country, 
In the ilinatration A ts the driving shaft, the balanced 
lever G and the cross arm piece D are firmly keyod to 
thia, while the driven ahaft B only carries the casin, 
C on a long aleeve. In the forked end of the crons | 
are secured on short axles the gear wheels E FE; tho 
two ends of these short shafts have right and left 
handed threads, screwing into two friction or brake 
blocke, which are in addition pivotted on the stud 
extensions of the croas D. Ji will be now understood 
that if the pinions E E are turned, the brake blocks will 
be forced against the inside face of the brake box C -: 
will be drawn away from it, in one case causing the 
abaft B to rotate, in the other to stop. To effect this 
one end of she lever G carries a short shaft, to each 

id of which @ pinion is firmly attached ; each of these 
pomens @ttit cr chicos in the illustration, one with r 
wheel cast on the outer disc, the other with the toothed 
annular ring cast on the inner diso, both these diace 
being loose on the shaft; and the imner diso having on 
ita outer face a worm which gears with the two 
pinions EE, A collar on the shaft holds all the parts 


os a ring for the firedoor, tho space left open below ** 
e Aled by a doad 
pa F convey the p 


late carrying tho centre fi 


ucts of com 


uation from t) 





_— 


+-~- ~~ COMbUAtION Chamber G fitted ....- .. - -— 

ooller, and conducting the jyraseato the tubes H, from which 
pass to the smokebox J. Tha tube-plate K fs atayed to the 
shell-piate by the large tubes F. Small tubes M connect the 
apt with the combustion chamber The back and front atee} 
plates are stayed by the stays O and angle irons P, By this cc 

struction of boiler it will be seen that the tutes are lmmediatels 


si Mayig = * 
O01. Bs 8 ese SSS ee 
voam Boilers. (6d. 9 Figs) February 1, 1844 —In order 
.. obtaln « thorough and efficient clroulation of the water in the 
boiler, bent tubes communicate with tho upper and lower parts ¢* 


Pee ee ee hee 


— and prevents lateral movement. 
f now by internal friction blocks (see Fig. 5) one 


or the other of the loose discs, which will ordinarily run 
with the shaft in consequence of the friction betwesn 
the wheal testh, is stopped, say the outside ons, then 
the two pinions will revolve, and tho inner disc will be 
driven in she open te direction, carrying with it the 
worm and wheels KE, that in consequence of 
their ectewed ends expand the circular brake blocks, 












brak ut on. To throw it off all 
ingenious, and though it may lack one very desirable | bent tubse 20 and 28, the tubes £8 having their lower onda fixed 
feature, that of simplicity, there ts ponhing it Hiely | * Part below the furnaces 18. (Sealed Apru 29, mapa 
to came nde woar, and nit scion and appearance |» AWG, 9, Quine Eats gunmen Boley, I ney 
Y cou ezired. | 
GEL EEA DIEG LLG, TMOG 4, 
wi greed i ine divi Ta lve ont ding | RT ora 
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259 


the gasea resulting In a higher temperature and better combustion 
wanes a8 iors of Bega? liner raclow arranged in si fashion, 
_ _- in the flue, e Wustrations show the invention 


applied toan elephant boiler The pillars A aro carried upon 
supports or arches V, and the groups aru separated by alr spaces 
™, which permit the cindors to fall Into the pits T (Sealed May 


{ 1884), 


$730 W. Workman, Bolfast Steam Bollers, (Hi 

3) Saga.) February 21, 1844 —The boiler i¢ formed withan in- 
ternal flue or flues sorminetitig in an onlarged combustion chamber 
carried up to within a short distance below the water level of tho 
holler vertical tube at the side or back of the combustion 
chamber having ita ands open, extends down nearly to the bottom 
of the boiler and upwards to about the leve) of the crown of the 
oombustion chambers. The tubes, it js stated, cal ~~ Ae =F 
circulation of the wator. (Sealed May 27, 1884). 


3068, A. W.L Reddie, Londen, a Craw, orvertn, 
USA) Producing the Circulation of Water in Steam 
Boilers (6d 8 Figs] February 26, 1884 —A suction or supply 
pipe Jeads from one part of the boiler to the water inlot of an in 

-~-~-, - » discharge of which leads to another portion of the 
Loller (Sealed July 1, 1884), 


March _,--..  _als consists of a mixture of six parts caustic 
soda, four partacharcoal, ono part Irish moss, and forty parta of 
malt combs or dust andwater (Sealed July 4, 1886), 


moe: : eta 
=_war => are e, 
applied toa battbe of the Cor 
oller, ha : 

_ heating tub 


munioating with cach other in such a manner as to form a eccond 
boiler aa ft were within the boiler (Sealed July 22, 18¥4), 


Thia invention, ag 
Dan ee Pe a ek a 


1568. A. J. Boult, Londen. (4 F Vanduzen, Seppe 
Kent ,US 4.) ater Purifiers for Bteam Botlera, 
bd. 6 @) January 16; 1884 —~Iin order to purify the food 


wator, it la forced through o plpa and through au ejector, where 
it meats and mixes with water from the boller, the water from the 
pump, before mosting the water from the boiler, entering n vessel 
containing sods, which it dissolves, whan the pulsation of the pump 
exhausta a portion of the solution and mingles it wlth the toad 
water Tho water then enters a purifier provided with a aerics of 


vary 1h, 
eee eee Se a eee BELA: OF 
es See ated ees se eh IS 2, ee apes further raised by live 
steam , the impurities hold ju solution Lbelny thna aliminated 
The apparatis Comprises a heator, a siporhestor, and a filter Tho 
hoater coniprisea a series of vertical tubes, mounted on a tube 
late divided by contral longitudina) partitions, and opesing at the 
ower enda into a chamber provided with a pecullar arranged dia 
phragm meoting the diaphragm of tho tubes The exhaust ateam 
enters one part of the chamber, passes up one side of the tubes 
down the other aide tothe other part of tha chamber = Tho anpor 
heater comprises a aerioy of straight tubew aud a vessel contalning 
a sccond serica of tubos Inolosed within an inner chamber or drum 
connected with the steam generator, Tho Alters are provided 
Shou co irccors sccudar rime w''sS Arcot the water ft > ° 
i oontre of the filter (Sealed dprti 2), 18s¢), 


with one or more tubular boilers containing the feed water under 

a higher pressure than that prevailing inthe steam holler The 
feed water onters a purifying chamber, and ie met by a circu 

lating inixture of atoam and hot water from the tubular boiler and 
ia forced through filtering media to the steam bulleor (Seales 
ipril 29, 1884) 


BOILER FURNACES 


1866. G.G. M Hardingham, London. (7 C Jones, 
Chicago, (UU, USA) Furnace Grates, 
4d. tb Fig. January 22, 1844 -—The bars are pitoatted or jour- 
nallud in differunt planes, ao that when rocked they have a diffs 
rontia] movement, and thus var) the spaces betweon thur 
(Sealed Apru 20, 1886) 


se62 W.V ot Cneane Oe Extracting Carbon 
_fom eam [4d. 4 Figs) A 4, 1884 —The 
smoke {s passed from the furnuce intoa cooling cylinder and fgacted 
upon by a blowor and forced in succossion through a series of ser 
tical cylinders aurrounded by a large abeet meta] cylinder Tho 
vertical oylindera aro partially filled with water and Gortaln 
beaters rotating between arms pro jectinw internally from tho 
cevlinderg, The inventor states that by tneang of his Iinvontion he 
- - 7 ae * **  * —nhlack which 


7413. A © map Poe 
Pr Furnaces. (6d. 7 


Londen. Steam Boiler and 
Figy.] May 9, 1844 ~The grate * 
wio susnace slopes downwards towarda the iiont and a hanyil, 


plate extenda downwards from the top of tne furnace fluo t 
Matin 2 ml nek Abate aun fan wn tho tan anf the meete an thaé tho nl 
passing between them implngos direct 


The ashpit slopes upwards from fro. --.--. —.. ~~ «| 
tapering alr iniet below the bare, (Accepted August 1, 1884) 


Same Boller Fur- 
TUMOOB. pew ee re my ep eee ow wd Oto Constructed 
at the back end of the furnace , the first (aformed  - 0. 7*- 

bars, and some 8 in or ¢in in front of the second Tho coal ia 
fod so aa to forman inolined plane from the flredoor, rising alinost 
to the top of the first bridge. Tho gases pass over the bridge, 
and aredrawn by the draught hetwoon the bridges, and in contact 

helivetuel, (Sealed Auguat 16, 1884), 


NON-CONDUCTING COMPOSITION. 


J. Buser, Marseilles. -Cond cing Com- 
2 for Boilers, &0._ +-Re 


Non uo 
{24} February 20, 1 
and flour ate mixed { 


SAPRTY VALVES. 


SHrent safety Valvem, (Ges Mae) Merch in iene 
s ‘ a. aren + 
o'Tho valve ig so constructed t should any additi ~ * ; 
be placed upon the valve beyond that at which it is 8... ... . 
off, it will cause tho valve to open and give immediate warnin 
" “ -*~~"|ease the etwam until the overweight ly removed. 








260 = ENGINEERING. . (Szpr. 12, 1884, 
LINK MOTION. 
the spiral epring B to the annular valve A, and ao long aa lt doss not! _ saries of weights arrang a iogetiver with oa ie & ngs in rected 1 ‘iy fxr 
oxoeed that of the spring & the compound valve will act as an cavities {n a wheel, and connected to « crenmaliiiey (te rag at henry Maca to gellcnii pero 
ordinary safety valve uld this pressure exceed that of the motion by leavers to the cut-off valve. The frame of the engine linked by a rod to the slide valve rod. A pl 
formed with « central closed box traversed by the Ga the mein connecting rod is connected by a link to the middle 
incloaing the wheels the distributer, the joint of a pair of levers, one on the beat and the 
reservoir of oil, Sealed June 24, 1884), caer 00a a be "Ee we agro ga By Se 
curved link, working the valve n 
GAS BNGDINES. at a portion of its Jength to 4, rod. (Sealed June £0, 18H 





spring &, theannular valve A will be held « 
oentral valve B opened inwards, allows 
valve x shown formed with « whistle 


—_— -— = 


o give the Heoeseary 
sina i6 pig <p seoat pace one elne * valve to be rote 
on itansat, one or more NiRes, obese Te 
ongaga with corresponding on the annular valve. | 
Jame 6, 1804) 


as 
."téruitag a dledinot gaging {the “parte are syrametebal 
ane oy «# dis ne; are sym 
and act on the crankshaft, the crank of which ane diame 
ly te to one Relarring to the Illustration, a 
horizontal section, a platon b is connocted hy suitable boarings to 
each crank and reciprocates horizontally In movably framen 





capable of s vertical motion in guides formed by the ataya 4, The 
steam from the boiler round the outer casing to the top and 
by a valve into sohambar whore a lubricator suppiles a lubricant 
ereto m this chamber St by suitable Lrg Ser 
eee taniie piesa ieeatiatelae porte ua yessiog Of ky 4 
ex ace thro milar a ry 
pipe at the bottom of the wictor, The valves p are munhieran 
tthe out-of can be varied. (Sealed July 15, 1894). 
#18, A.B. Brown, Bdinburgh. Migh Speed Moters. 
(6d, 2 Fige.} March 15, 18%4.~In this engine, two or more 
singt lindery are arranged upén a rotating disc; the 
motlye f only on the outer sides of the pistons which are 
cinted upon a stationary eccentric pin. Referriny to the iflue- 
on, the cylindere 4, of which are four, ave onst in ono 
oce with a disc 6, and are bolted at ono aide near thelr innor ends 
a disc 7 fitted with a sleeve and bearings to rotate on a short 
stationary shaft @ olamped in bearings formed on & 
surrounding the motor A valvooseing 10, fitted with a piston 
valve, ts formed at one sido of each cylinder, and passages 12 
he ateam from the inlet 18 to the casings 10. The stationary 
8 js formed with a orank and pin 28, which are stationary 
_.-# mibjected to an abnormal sufficient to make tho 
haft @ turn in ite gripping bearing The piston 24 of each cy 
Inder has joirited to tt by means of a hollow pin, « connesting rod 
vhich in iteelf jointed to the cocentric pin, one connecting rod 
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1378, 1, Morne, Lendon. Gus Bugines, (4d. 1 Fry. 
January 12, 1834.—In order to lusure the alient exhaust of gas 
Te the Inventor connects the exhaust padi & veqoe! par. 

ly Slled with water, ea own to or nearly to the 


water level. (Sealed April 
& Figs. 


enys, P.M , Paris. 
April 22, 1884.—The oscillating 
sary (0 crstuce'tuss axpiovion et (Ga shack momen 
wary tod tne fi & 4 momen 
ie flame being required at other times 
ions, the cylinder A a water jacketted 
ingsd The distributing apparatus consists of a cyllndrical box 
ted to the cylinder, and which © ~> 0 SoMrr sete aee n 
dehren fromm the wala ee 


from the VAlV€ Ts eyeere wy me = we may wee ee eee oe 
cam, Thestroke the valve oan be varied by meansaf the nuts, 


Lad 
a 





rovided with a slide 
re Tho pipes 6 5! 
¢ a oné or 
igh Cand 

by « piston valve 


GOVERNORS. 

406. X. me Haddaa, 

ruary 16, 1884,—This invention, 1% 19 atated, js based 
streaming 


Rotterdam) 
Figs.) Feh 


on the 


a au 


{A Zalm, 
4d, 8 


that the rapidity of a fluid is in inverse propor’ 
resistance it encounters on ita way. Referring to the Il! 
gd ener peta alight a a ee 

compet 





controls the on of the valve P. 
the dimin 


K 
hg prensuic under the valve P a4 St comes 














it 


closed by the Air js introduced through 
orlfoee 


ng . 

the cylinder Pont mixes with the gas, the mixture 

perforated tube g to thecylinder The pro- 
ustion escape by the orifices pe hee A. In order 
t prevent rarefaction In the cylinder reaulting from the rips deer 

of gas, a box peovicel with a valve opening inwards is 

at the lower ot the oylinder, and as far away as ble frows 
the centre of ignition. The piston KE in ite stroke uncovers 
an orifice and draws in the fame through the valve m from agas 
burner which is relighted by » seoond burner, The oscillation of 
the oylinder then a lever from a tappet, and the gas ay 
partially closed by the action o! a spring, Auguat 1, 1864). 


alss. W Shemield, of 
& Packing fer Piatens, &eo. (od ares ra Janu- 
ary 2%, 1884,—The ra é formed of glternating sections in 
such a manner that one of sections wil! sfongitudinal 
and lateral ection to the spring for effecting « radial or outwards 















tod 

1834). noo 

the further will the arms be forced a from the stops. Ths 

9485, gi Tayler, Reathampton. Seckings for spotiog ef one of thelgvers is uillieed for tsortding vy seenact 
Pimtoen. uary 5), the revistance of the shaft % revolution, the other lever 
clearly ahowa the construction of this packing. The packing merely a balanoing lever, Aa for advancin 
rings P are provided with bevelled flanges, and between them two the at tthe resiatanoe ofa | 
to on the abant of w oh 

bobbin. If! 

ange in the dy. 
Acent to a notoh 


F 
By 


R 


3 
3 
a5 
se 


: ko h A rr r} és Coa dre, 
wh Me GEN wate, ‘i ' Me ett 
1 1 i eS het 4 
a By wah v : | { ig i dlr, Ba dat yy 
2 dig" fe age, Past as Ne we a 
+ a 


bP 
¥ 
& 


r a 5 Ns ‘ 


4 4 EE. 
1 4a J RR ip 
a ove 
* whom alk pag me : A Nh te 





Be WEEE 0 | | | 
| Ser, ENGINEERING. 









fee 
ory 
am ye ererreininerretiion conn one TTT ET ETT TTP T TET hy } be 
4, } 
mane 
&, 
s 


LIGHT DRAUGHT STEAMER, 4 f 
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Tug Steamer, 80ft. by 11 ft. by 6%. 6in. 801. HP. ae 1884. 





OS y y 70 SERVICE, DRAUGHT, 
SPEGIALLY CONSTRUCTED fey, SPEED, PASSENGER AND 
rom mes” CARGO CAPACITY. 
Re-Erection ad 
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Machinery and Boilers 


” RIVER STEAMERS 
ALL TYPES RENEWED. 
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Despatch Steamer, 140 ft. by 18 ft. by 7 ft. deep. ae Constructed 1884 
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SHANKS'S HORIZONTAL ANB VERTICAL: iP SURE FA ENCINGS. ; 
THESE ENGINES ARE THE Oi PEST 2 1) Most (HE MARKER 


Pe 








PRICES. 
2HP, .. .. 870 
8 HP, 80 
AHP. . . 0 
5HP. .. . 100 





Vertical eacine & Boiler combined. 


MARI N E ENGINES *™ 7 nStay Gorad wi GUN METAL BEARINGS, wit niute poree te jena 





















SHANKS'’S 
—=— _ IMPROVED DIRECT-ACTING 
“THE CALEDONIAN,” = 


With Locomotive Multitubular Boiler 





The utmost — in 
reversing and steadiness in 
working secured. 








SHANKS’S IMPROVED 


Combined on one Sole Plate. EXPANSIVE 
TE 
The Engine having a Double Crank STEAM PUMPING ENGINE. 
enables the power to be taken 
from either side. 
eS 


Tho above is the cheapest 
and most convenient form of 
Engine with Locomotive Boiler a 
in the market. 
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TT rel THE SIMPLEST MADE. 
ne Rea ACTION CERTAIN. 





Prices, Illustrations & Partioulars 
on apolication. 
ae ca call, wey pol a lyme 


STEAM ORANSS AND HOISTING ENGINES ou SIZES. 
SHANKS’S PATENT COMPOUND STEAM a INES in the Horizontal or Vertical -{ io h or without Boilers, 
SHANKS'S PATE COMPOUND LAUNOH ENGEME 


AMMKANDER SHANEE E BON Dene-iion’ Wonxs, ARDROATE. 


And 27, LHADENHALL STREBT, LONDON, BO. © =, _ 
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POU RETES ES BCBS : 
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‘FARMER & SONS,” 


‘ - ipnipe STREET IRONWORKS, SALFORD, MANCHESTER, 


RNCINES, BLEAGHING, FINISHING, DYEING & GALICO PRINTING MACHINERY, 


COMPLETE 'PLANT FOR 
LINOLEUM MACHINERY 
Two and Four Yards wide, 

‘PATENT” 


Drying & Pulverising 


MACHINE 


: For Excrementitious 
a 6Matter & other Materiais 
S and Compounds, 


MACTIIN ERY. EE ere MACHINERY INGENERAL, “== 2 = 
COPPER TT TUBE ROUGHING LATHE, PATENT DRYING AND PULVERIBING "MACHINE. _ POWER WIRE LOOM, 4800 


FOR hee: TILE, & PIPE MACHINES, 
_ JOHN WHITEHEAD & CO. 


Bim worRkKs, PRASTON, LANCASHIRE, 
HAVE BEEN AWARDED 


arse PRIZES by the Royal Agricultural Society of England, 


BNI EME INCLUDING THE SOCIETY'S SPECIAL SILVER MEDAL FOR SUPERIOR EXCELLENCE, 


MARMREE Also Awarded the PRIZE MEDALS of the INTERNATIONAL EXHIBITIONS of LONDON, 1864, 1862, and 1874; PARIS, 4806, 1858, 1867, and 4878, 
ILLUSTRATED OATALOGUES FREE ON APPLICATION. 4007 


BELL'S ASBESTOS 


BELL'S ASBEATOS BOILER AND PIPE COVERING OOMPOSITION, 
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FREE OW APPLIOATION TO 


Ls ASBESTOS WORKS, SOUTHWARK, LONDON, se. 


On THE $rrors— 


see x i, anaes ff €13, St Vincent Place, GLASGOW. oo, Mount Stuart "3, OABDIFY. 94, Ritter Strame, BERLIN, 
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ro aie x THORN YTEe pK <> = 
STEAM YAOHT AND ft SRL DERS, 

CHURCH WHHARKE, pgs atllnn on LONDON, WwW, 
rAOHTS AND LAUNOHES FOR SEA OR RIVER SERVIOE, from 25 to 100 fest in length, and Speeda from 10 to 25 Miles per Hour 


Thornycroft’s Patent Screw Propellers made for all sises of Vessels, | Eifficiency superior to any hitherto monet out. 
T Torrapo Boat YOR THE Daron Govennenr. Speed 90a on sr fires home, crag 1 12} tons. 






ete onan WORKS: P| STMAN B B LONDON OFFIOE: 
7 Holderness Foundry, HULL. , 52, QUEEN VICTORIA STREET. 





mm ies yanyeel = eat rEDAL HM, Ppl THE = BOARD. ‘es Eins yang a 
Sameeiiiag OALOU 18 RR, 

BIPLOMA of HONOUR AMSTERDAM, eto — ‘ = cont BW GOLD MEDAL FISHERIES LONDON, 

Paris, Melbourne, si ‘ Bydnuey, Now Zealand, Tynemonth. 

Contractors for oe to: i Contractors for Dredgers to 
THE ENGLISH GOV THE INDIAN BGAAD 

THE OROWN AGENTS FOR THE OOLONIES THE MERSEY BOOK G HARBOUR BOARD 
The an Government 


The South Austrailan Government 
” d Government 


» French Government ew men 
* Peak ren 


» Itatan Government 





” Ps ernment ORs. : ” vernmen 
Surruiap To ORDSA ae a er Rcd : : ; “pt bad ae ow Sent Wales Government Gasar ApvaNragns, of 
wun ruarannen, =) Chillan Government —--ss§-§-s THE PATENT DREDGER EXCAVATOR & ELEVATOR. ” Queensiand Government === APFlucariow. B07 
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COLD-DRAWN. SEAMLESS 







THE CREDENDA 


BIRMINGHAM WORKS & OFFICES : 


i“: LEDSAM STREET, 
oe oe CHAT TRADE “CREDENDA” MARK. “uke 


4, WATER LANE, 


BIRMINGHAM. v | So Gain ee ee 


FOR BOILERS AND STAYS, T BORING RODS, COUPLINGS, 
HYORAULIC PRESSES, - U E S. BUSHES, SPINDLES, COLLARS, 
AIR RESERVOIRS, BICYOLES & OTHER USES. 
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No Adjustment. 


_ Draws Water at 140°. 
All Sizes lift water 26 ft. 
"@ ~- {Delivers to Bolter up to 212°. 





avan Piper 


LOCO. PATTERN, 


GINOLE LEVER. all information on application to— 


Henry Bessemer and Co., Limitea, 


a 12, 1884.) ENGINEERING. 


THE HANOOOK 


~ > | eer a 
INSPIRATOR@ 
. THE DONKEY PUMP Tas See rm Us. 


INJEOTOR COMBINED FO 
BOILERS ECONOMICALLY AND 


ESTIMATES FOR FIXING OOMPLETE with 
Guarantee to start in good working order, and 









, 


Bydney, 1879. 
BR FEEDING ALL OLASSES OF 
RELIABLY. 





Feeds through Heaters. 





Bo 











sf i Can be used as a Pump only 
i . ' #8 | No Valves or Wearing Parts. 
fa fa ae Can be examined instantly. 
Mi an a Fy Tae one 
= 8 | THE HANCOCK INSPIRATOR C0. | stanionany 
a 108, Upper Thames St., London, EC. | PATTERN. 





Manufacturers of Cast Steel, 


SHEFFIELD. 


FORGINGS 


In Steel of any size,—Quotations given either for uses or 
finished complete. 


STEEL CASTINGS 


Applicable in all oases where extra strength and durability 
are cesential. This Steel in guaranteed to contain not more 


SOFT CAST STEEL 


In bars and rods, for general use in Engineering Works 


BLOOMS, BILLETS, & SLABS 


Of any size or temper, or of special soft quality, for use 
in lien of best Oharcoal Iron, dc. 












than 0.30 per cent. carbon, and to beara tensile strafn of 


34 tans to the square inch SPRING STEEL, 
TYRES AND AND AXLES. ect ndash, a 


P EXORS. OF oe Wu. BALMFORTH, 


ROLY, NEAR 1.21Ds, 


| MANUFACTUBERS OF 
LOCO. STEAM CRANES, CONTRACTORS’ LOCOS,, 
TRAVELLERS, HOISTS, 


AND ALL KINDS OF LIFTING MACHINERY. (Re 
4007 


Boilers fitted with Fox's Pateve Darina Corrugated Steel Fire Boxes. 


THE COALBROOKDALE COMPANY, Line 


MAENRS OF 


STEAM ‘ENGINES, STEAM PUMPS. ; 
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— Tor Particulars see last 
eee Woek's “ ENGINEERING,” or 
te WRITE FOR HANDBOOK, 


s1is 






BRIO EMAKING ™ MACHINE RY. 


THOMAS C. FAWCETT, fist Rim Wiit!'at LEEDS, 


Maker of Patent Semi-dry & Plastic Brickman Meshes 


Steam Presses, Be eS ican Perforated Bottomed Olay Pans, Clay Rollers, 


BOILERS “ENGINES, PAMIONARY. {i 
SHAFTING AND MILLWHIGHT WORE 7 

| sruUe ANC pace te OF ALL SIZES 

; pi sera arya Machine, . 

ILLUSTRATED CATALOGUES FREE. os 


= a a re  salp-tngintnastigantenhdabedliat pen anpumtnastiptanselsh dling sapatpmiannasenmnmmmmnmatn paseetinemeanmnmmmarenemeenialiiahaanantiabaaeeeee can mn As Se eenreemyfasmecie dad ‘lis! 


POINTS & CROSSINGS 
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pad awe Lie ike Vi) VAY ays and (. ( 1) (*} ory | me Way 


HARTLEY Ps ARNO u AX BERUS 
STOKE ON TRENT. 


RICHARD DUDGEON a 
NCHURCH STREET, LONDON, E.0, & 9, COLUMBIA STREET, NEW YORK, 
INVENTOR, PATENTEE, AND SOLE MAKER OF HIS 


_"HYBRAULIC SACK, HYBRAULIC PUNCH, ROLLER TUBE EXPANDERS, 6, 


ii} bes 









aed 







he se ee 
ie Nie 
fe At ‘ay 


yet 
~N 







aah reat 
way ‘77 i Bn eee knee : thus 244 


Pt ; A 44° ir eer 





Poll 




















as wie UBE, EXPANDER, AP 
over of LESH and being doe le eee mtd made ROLLE UBE A eS es =k BODGROR ere to make khown 
yar dag me dia he cannot guarantee any Expanders by himself at his New York Factory, ali of which and those 


ONY, Patd, Feb, din, iestf dd the arid of eadh tobi, Wantbo! tite NONE ARB, GENDENR, 
gorges ee erecemiercean SE aS, 
Pata ¢ ' ee 4 , “ hil , adi : 


salty 0 . yuan fteerte 7 
ie a ie e ‘ae! | Syd i ? ti a oa Hh - <a ais. t 
: al, au mT 7 ah Was 14 . Ta oy 









ti, 





hh » ty “4 Faw ‘ ‘ MiG ait. 
agi wal 4 v tye wit iat an t Yuy “ btect 


i e t t + 
‘ 





‘Sain: 12, 1884. ENGINEERING. XXXIh 


nba] THE GLENBOIG UNION FIRE CLAY OOMPANY, LIMITED, [13.2.7 PRIZE 


Wnmm we ce oe or we ms, Gu ASGe 
ae pips melt AMETERDAM, 1862,|. nheoredieta poms 2s. a anata: LONDON, 1968; }, 











: pen GLENBOIG, 9 STAR, and poet 
ren anne eect elt sateen eosin parmesan anata mnetieuse aaaioust ee E 
1400 wo 200. > mee Oum =. MORE POWER THAN OTHER ENGINES FROM SAME QUANTITY OF GAS. 





CROSSLEY BROS. , umiten, MANCHESTER. 









+ TO 100 HP, IND. 





MANY IMPROVEMEN <a —- 
°4, POULTRY, B.C. Cas ENCINE i 


The motive power at the Works of Messrs CROSSLEY YI 
BROTHERS, Limited, consists af Otto Engines driven by 


on DOWSON CHEAP GAS, with average fuel eon- 





m8, ( “UNION STREE N STRERT 








MOTIVE POWER. sumption of Sib. per ind. Hor. per nour. 
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XXXIV ENGINEERING,’ [Serr 12, 1884, 
PATERSON & COOP | 
HLOCTRIC LIGHT BNGINDERS ANpD coe OTORS; 
46, LITTLE BRITAIN, LONDON. Steam Factery: POWNALL ROAD, DAIATON. . 


Compete eteof ElcricLighting Machinery an itngs for Lighting Hotel Public ButingsFantovies, Mile Ships 


ESTIMATES FOR INSTALLATIONS FREE OF CHARGE, EXPERIENCED MEN SENT TO ALL PARTS OF ‘THE COUNTRY. 
Licensees of the “ Clarke and Bowman” Aro Lamp,-and of ‘séet's Morige Batteries, - 


PATERSON & COOPER'S DIRECT CURRENT “PHCENIX DYNAMOS. 
oO. 1.—For a 20 candle-power Tampa, or 2 Smail: Arcs, or Large Arc £&BG 








No 2.— ” ” s9 ” ” ry) F] tb) 

No. 3— » 75 5 ” ” 5 ny * oo” 4 9 : Bo 

No. 4.— ” 120 ” ” ” 12 ” ” 7 ” 7 1a0 

No. 5,— ” 200 ” ” rT) 24 3 rT) 14 ” ” i1Bo 

No. 6,— ” 300 ” rT) 3 os are ove aoa ane 280 

No. _7T— » 500, 1 ” vee eas +ee use oun hOO a 


arm Cee Pe 


~ Awarded a First-Class CERTIFICATE OF MERIT at Manchester, and a First-Class DIPLOMA OF MERIT at Tynemouth . 


PATENT DIAGONAL ROCKING FIREBARS 


—( Can be Fired in a Yow Hous.) ARE ECONOMICAL, DURABLE, SMOKE-OONSUMING. —(¥e itfachment ty Bi pom )- 


Numerous Offolal Teate show an average economy of over 10 per cent. Theae Patent-Bare last Years where ordinary Bare last only Munthe, 
pee lied to the order of the eminent builders of the engines and boilers of the most powerful Ironclad afloat for use in the whole of the furnaoss, ev work with ‘ Forced 
ught,” MAKINU THE THIRD Ironclad fitted. Used by the most eminent Engine and Sand Borlermakers (Marine and Land), Railways, Home and airy gk ernmenta, &¢, 5119 







pants having connections among Steam Users Required in Principal Towns. — Partict Particulars of the M ADs jer-at the Ofloan, abs 
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~The PHOSPE PHOSPHOR BRONZE COMP! COMPANY, Limited, Sumner Sumner & Emerson Streets, soe Lond , s 


+ again a SEL Ror abe es nema s, pca Rail 2 IPO ca aE * * A ceed raha RAP EE ee a ae He 


Calcutta, 1884.—HIGHEST AWARD. | 
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THE SALE F STREET FOUNDRY RY AND E GIN 


CKaxeCEaKD), SPIELE 
Baker's Patent : 
BAKER'S. PATENT Ut iin: 


CRUCIBLE STEEL castes 
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‘21, CROSS STREET, FINSBURY, LONDON, EO. 


HATABLISHBD IW 1862- 





0. 0. & Co. have juat removed anh ienype promises with ample show rooms and warehouse, and will carry a greatly increased stook of all the best American tools, 
SOLB AGHNTS FOR 


THE ONLY GENUINE AMERICAN MORSE TWIST DRILL, 


WITH UENTRE GRINDING LINE, STOOKS AND DIES, REAMERS AND MILLING OUTTERS, 
Stephens’ Patent Viees, Horton Chusks, Cushman Chucks, Westcott Chucks, Sweetland Chucks, ‘Stanley Rule & Level Co.'s Planes, &., &e., Gould's Manufacturing Co.'s 
and a great variety of New American Toois. 


New Catalogue for 1888 just issued, 215 pages Quarto, sent on receipt of One 8hilling in Stamps. 


(THE LARGEST CATALOGUE CATALOGUE oF AMERICAN TOOLS EVER PUBLISHED ) IN ¢ GREAT REAT BRITAIN. ) 4144 


| SA. WEEE. & SON, . 
ENGINEERS, IRON & BRASS FOUNDERS, BOILER MAKERS, be 


MANUFACTURERS OF 


PUMPING ENGINES, BLOWING ENGINES, STEAM ENGINES, AIR COMPRESSORS, and 
VACUUM PUMPS. 











i = ” HORIZONTAL DOUBLE RAM PUMPING ENGINE. BLoWIND ENGINE AND AIR COMPRESEOR. 1358 


nicieiieeeed BOLD IRON WORKS, ST. HELEN’S JUNCTION, LANCASHIRE. 
TN a ee 


I 


SOWANS SHELDON & CO., LT, 


ENGINEERS AND IRONFOUNDERS, 
ST. NICHOLAS worRKSs, CARLISLE. 


HAND ACOLDENT ORANE 


TEAM TRAVELLING ORANE 





vie 


Tuna, “ORANES, | WASTING SHEERS, AND TRAVERSERS OF. ‘EVERY DESCRIPTION oY 
sift oti. 14 ne see OTE AM: HAND, OR HYDRAULIG POWER, 0s 
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fy POSE. DOWNS. & THOMPSON, fm" 





















wi | 1777, 
Ore SOUNDER, HUE. yi 








Makers of the ANGLO AMERICAN 


SEE OIL-MILL MACHINERY, 


. For crushing Linesdil, Uobion Seed, Rape, 
m7 6=_s Paim Kernels, &o., with a saving 
7 of 90 to 80 per cent, i labour and power, 
mae 86 and 2 to 4 per cent. in Oil. (Bee : 
=! May 6, 1881, and Noy 23, 1883 ) 


BOLE MAKERS oF 


HODGES & THOMPSON'S ria 











TURNED WROUGHT 1 SON SERFS 


Thewe Pulleys ae TURNED IN A LATHE, sd net | 
polished on a Grindstone hke those generally sold. 


Y\\ LMA CHEAP, STRONG, AND TRUE. 











Illustrated Circular: Post Free 


’ J. BAGSHAW & SONS, 
Engineers, Ironfounders & Millwrights, 
8 BATA, TORKSHIENRGE, 


arta tS a OCTION PULLEYS for Electric Lighting re eT acon moet 
PP owith r both, in at (6. mg, Glasgow Poet 
ae no one ul wien and all prin olpal Factories h home a wy toad 4989 
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HUDSWELL CLARKE & Co. 


RAILWAY FOUNDRY, LEEDS. 











PRICES FOR 
and CASH 
SPECIFICATIONS Or 
on DEFERRED 
Application. PAYMENTS. 





LOCOMOTIVE TANK F:NGINES 
ee bh awd 
For Main Line or Branch Railways, Gont actors, Neanwe lie: 
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CRANES! CRANES! |™<22-- 
RAILWAY PLANTI! |? weed 


R, ©, Westminster Chambers, LONDON, 8.W., and Waterside Ironworks, IPSWICH. 


Patent Stet Lock Ais t Steel Fish Bolts. ., FIRBT-CLASB MEDALS, LONDON, PARIS, &YONEY, ADELAIDE, 














nee awarded GOLD MEDALS for cheers tg gall 

anno disturbed ansenanoe, plings, Cradies, Springs, Stee! Sleepers, 

Cannot be Great tsar A in Ma Melbourne Brin to MEDALS for Steel, Files, Saws, Steel Forgings, Rallwsy 
i880—si Appliances, &e, ke. 
















ABSO ue rN 
pose N An BBOTSON BROTHERS 


aT AND OOMPANY, LIMITED, 


SHEFFIELD. 


ue eee of 


ORIP Tion 
STEEL FORGINGS, AXLE AXLES, & &e., o RAILWAY SPRINGS OF ALL KINDS, 
Files (Hand Cut only) Saws, Tools, and Patent Automatic 
entra] Coupling Buffers. 


A. B. Ibbotson’s Patent Steel Die and Expansion Lock Nuts, and Steel Bolts, 
Railway Fastenings, &., &. 


GEORGE TURTON'S PATENT WROUGHT IRON BUFFERS, 


AND PATENT COMPOUND CAST STEEL SPRINGS, {2% 
LONDON OFFICE: 4, WESTMINSTER CHAMBERS, VIOTORIA STREET, 8.W 








re Ry PS SES 


_ PATENT ELEVATIN G STEAMER, 


HIGH TIDE. 
benkt ae LOW TIDE. 
Fer Ferry Traffic, to Land 
and Embark Passengers, 
Carriages, Wagons, aad 
Gattle on same level as 
Pier or Quay, irrespective 
of the rise and fall of tide, 
Also for Landing and Em- 
barking Troops, Horess, 
and Artillery 


ei 


Neither Slips or Pontoons, 
or Special Berths are re- 
quired, Ato fraction of 
the eoat it has all the 
advantages of a Bridge, 
without obstructing Navi- 
gation, 
ih iii. 


— * . 


we se atiaiik 00, * 
—— SHIPBUILDERS & ENGINEERS, 
| EVEL EEE, 
SROTLAWD, 
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JOHN MUSGRAVE & SONS, Ltd. 


GLOBE IRON WORKS, BOLTON, 
Manufacturers of the only Patent Safety Starting, Turning, or Barring Engine. 


Makers of STEAM ENGINES up to 3,000 HP. 


With Patent Automatic Out-off Motion Adaptable to Stamper Val Blide Valv ae OCorlas V. 
“ which can also be applied toting Ges nein i ae, 


STHAM HAMMERS, 


On Cendie’s principle, with Patent Valve Motions, from 34 ewt. to 25 tons. 
Wrought-Iron and Steel STEAM BOILERS with drilled rivet holes only. 
MILL-GEARING IN ALL ITS BRANCHES. 








BARGE ROPE ON BLT PRUMS * UP TO BSE FBVET VDWLTAWEEI VER. 


| BLEACHING MACHINERY. 
ALSO THE ONLY . MODERN PLATE-GLASS MACHINE ACHINE MAKERS. ™ 





GOODFELLOW & MATTHEWS, 


(Lats B, GOODFELLOW ESTABLISHED 1838.) 


YD, wNAe Pret laa 
——— MM AKERS ofr -—~ 


ROPE & WHEEL GEARING 


All Deseriptions of Millwright Work. 


HIGH-CLASS STATIONARY, PUMPING, and BLOWING ENGINES, with CORLISS OR OTHER VALVE GEARS. 
IMPROVED METALLIC PISTONS AND AIR PUMP BUCKETS. 


CYLINDERS, &0., BORED, AND VALVE FACINGS PLANED IN THEIR PLACES. WHEELS, &o., MOULDEO BY PATENT MACHINERY. 
___ FLY-WHSHLA. ROPH AND BELT PULLEYS, &, TURNED TO ANY SIZB, ¥QRGINGS OF HVERY DESORIPTION tom _ 


MATHER & PLATT, 


SALFORD IRON WORKS, 


London Representatices, sm LEWIS OLRICK & 00., = 
27, il prereionnt Street, <gee a 
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F. G. BONE’S Patent COMPOUND TUBULAR CORNISH BOILERS. 


We beg to call attention to the sises and power 


















‘eee ; ma of these Bollers, showing the amall amount of 
oa oe spe Ba Ge re 
other Parta —y It 5, ft On, : 
9 Will Bare aither Tan, Breme, Amall Coal, ma) 2 Meo otom "6° 
10 ta Superveding al Others ce eft " ton 7 : 
. AS mes Sie wo ieee ae th ah “ ” 
SOUTH LONDON | BOILER WORKS, LONG LANE BERMONDSEY, LONDON. 
LARGE NUMBER OF PRACTICAL MEW KEPT ON HAND SPECIALL FOR BOILER REPAIRS) two 640 


[ FORTNIGHTLY 


oo a Kingines 














Fitted with 


_* - 
caypr pma@At 


a Expansion Valves 


7 ae VARIED BY 


| re 


ees VTEAM HAMMERS, 


JOHN COCHRANE 


Engineer 


~. 
ang i 





Pa ra 
with ores Ho or Double Cylinders, 
0 386 





pe No. | Vertical En 


Vertleal E 
a vortneal lOrose 7 Tube wth Vertical Sra alfanat 
Boller 2} to 12 HP Boller | to 9 Horee Power Traction Engine with Finishing Thrashing Machine and Straw Elevator on the Fload 


R. HORNSBY & SONS, Limited, 





pee mms ae 


Patent Thrash Patent Undertype ne, 6 to BO 
Finishing with Bal ir above shawn) pee from 


ALL PREVIOUS AWARDS 
EQLIPAED |}! 


Hornshy's Now 1884 
TWIN BINDER 


‘Aa BREN AWARDED THA 


First Prize of S100 


RABE First Prize Mowers and Reapers : 
Turnip Cutters Root Pulpers bo SBE ILLUSTRATED CATALOGUES in English, 


rly « pemtoae 
STEEL, OF a Vamaty or Work 
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BARRHEAD, NB 
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LOCOMOTIVES of VAj gin BTOOK or in PRO aargs. « 


THOMAS PECKETT TT iit a) Arts EN Moors 8 RISTOL. 


JOHN FOWLHR & JGO., “LEEDS, TT ETO 


siuevacevinans oF 
Steam Oultivating Machinery — Traction Hngines LPottatite Sakon 
Yorkshire Semi-Portable and Fixed Hingines — Semi-Po 
Horizontal High-Speed Stationary Engines — Hauling, Winding, and ; 
Pumping Engines — Patent Automatic Expansion Valve Gear and 
Governor, for ensuring Economy, Regularity, and Safety—Boilers of all types, adapted for 
every kind of fuel and country—Steel Portable Railway, for Sugar, Cotton, and Indigo Plantations, 
Contractors’ Works, Military Depote, Workshops, Mines, Timber Yards, Agrioultural Holdings, &o — 
Locomotives of various gauges. 
Reeds mere met an ah nee 


QALOUTTA EXHIBITION, 1086, CVE CUPST prazes. 


Kure Meeting 1662 — Special Met fend geben 
Diploma woouom of work. ~ Paris I Stxhit ition Te78 Grand ee Gold edal 


The Manchester P Pumping Engine | COQLDSCHMIDT, HAHLO & Ob-2 
jt PATENT. PATENT 


“PORTLAND” ROTARY PUMP 


Gan be Driven by Hand, Belt 
or Steam Engine attached 


No Valves. 
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superseding all others in Iron and Steel Works, sepeaen | a 
mans Breweries, Chemical Nek and for fre and 7 rarcam aitn Pamrovrane 4 
purposes erences can be given all over the Oo. S sOtal SOROS 25% 
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nt SteamBoilerCo. 4 


= STREET, BIRMINGHAM. 


if London Oflee: 11, Queen Vistoria St. Mr. CONRAD KNAP, Representative. 
RF Miyata saree m0OTS (2012 PROPRIETORS OF SHE EUROPEAN PATENTS.) 


STE 


Row & Wa for Dublin: A Tarpur & Co, ‘Inver 1. for X ; and 
Ait Gor Londo, tar Queensland : =e ‘ow Bouth Wales A sa 





tisns Broa., Birmingham, 








“Gaiversal” Beiler. 





4 , This powertn) Bteam Generator has been recone] oe remain Bekes peg pepceamedlD Prevention 
For Transport, made in ; Liste on ayieeticn. introduced to meet the views and requirementa | of Incrustation repertory Power, Impossibill 
Ibu, , wh poner oa ag oan to life or limb has ever doen recorded of many ston users. It is suitable for of Prttog, Bealy — Dorabliity 0. 
pt packet hl of situa. at vig rad Ris plang npee ress . Madain siseatrom 6 t0 900 H a may be pao Te pews racsted by lind 
sall over the world repr a —_ | th cold wa Steam me to | Attention is solicited to the ze gt of this Verect fs less po 
underground, &o, 300 Ibe, Suitable working preasure 150 tb Boiler, vix.. Cheapness, Economy, Ample Steam BLES 


pasha ea the ora Corperation (1,405 herse-pewep); Meare. Cochrane and Co., Middlesbere’ (1,000 ieee cece. 


TW. Lapwonta, | Raster: THE PATENT STEAM BOELER 00., Head Office, 28, Honeage Strect, Birmingham. 


SN — —————————————————— 
Turned true anf bright to Whitworth's Gauges, any 
length, feom 3 in. to 3 ia. diametes, ida, par owt. at 
Nottingham. Also Oouplings, Pulleys, Plummer 
Blocks, Hangers, Machine-made Spur, Bevel, and 

Mitre Wheels, Friction Gearing, &c. 


H. HIND & SON, NOTTINGHAM, AND 62, BLACKFRIARS ROAD, LONDON, S.E. = 


T 7: CLAY CROSS COMPANY. 


COAL, LIME, & IRON WORKS, CLAY CROSS, near CHESTERFIELD, 
SUPPLE HOUSE, GAS, AND STHAM COLI, - 


PIG IRON, Gas and WATER Rips, and ALL CASTINGS 


yio ith Gas and ei Bohiertes, Engines, Pumps, &c. ax 
sbition 1} ze Oe Tee B.C, (opposite Maan mn Hotss se Station.) Messrs, BECK & CO,, Limited, Agents. 


os. a art “5 era LONDON, — 


Go Wrage 
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BALDWIN LOCOMOTIVE WORKS 


CAPACITY ne a : = PHILADELPHIA, U. s. A. 
am i» BURNHAM, PARRY, WILLIAMS & Qo, Proprietors. 


LOCOMOTIVE ENGINES, 
: "*Eiey pare of ddterens ea 


hn sho AND GOODS preciontesaeit 












ESTABLISHED 1831. 


bg] ox Arrizcamon co» Ovarousas, 





"MANNING, WARDLE & CO., 
BOYNE ENGINE WORKS, LEEDS, 


Have of thirty round sinep 
Bariets eanke 6e Weis ts as bok er sl tee ares a ee Se spear ea ites oe ee 


wil sare Raglan othe ein he, eae Ge toca anh contol > ameeute oreert rep pokes renee ind, ond he receanah anast v oto. 
ee ‘une 
SPECIFICATIONS, PHOTOS, AND PRICE ON APPLIOATION, 


R.& W. HAWTHORN, z= zossuoerrn 0 Paonr cnn asm sommes 


NEWCASTLE-ON-TYNE, 


MANUFACTURERS OF 


LOCOMOTIVE ENGINES 


OF EVERY DESCRIPTION. 


TRAMWAY AY LOCOMOTIVES ; ri 
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ALWAYS READY O Iv PROGRESS 50 ALL SURES, 
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Saves 12, 1884] . ENGINEERING ee 
CRUCIBLE STEEL CASTINGS 


om SBwwwOra x. TOUGENEMMS AND SOLIDI. 
CORPORATE AND TRADE MARKS. 


ENO) a Fcanrns R MUSHET’S SPECIAL STEEL, <9 -sccns. 


For Lathe and lg and Drills: the Steel which requires no Hardening, and which cuts 
harder Matals with ed feeds, quicker speeds, and fewer grindings than any other Tool Steel. 


sa~ Please order either direct or through our Authorised Agents and Representatives. 


"Made only by SAMUEL OSBORN & CO., 


MANUFACTURERS OF 8TEEL, FILES, RAILWAY SPRINGS, FORGINGS, SHEETS, &o., &., 
CLYDE STEEL AN D IRONWORKS, _ SHEFFIELD. isis 


TP ere TIT PS “Pt egg a pe eo 


DANIET ADAMSON & CO., 













Enginecra and Boiler Makers, Estab mh .. OR DUKINFIELD, near MANCHESTER. 
ORIGINAL PATENTEES _ ~ § 2 —_.—_ 
Over 2,200 
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~ Now at work, at pressures 


STEEL & IRON BOILERS .. ah » From 50lbs, to 2501bs. 


— > Li Es ns | i ail ce eee | i PER SQUARE INCH 
DRILLED pole HOLES oy | 2 Pe ge ee seeing Ni ~ aro 
oe ae Ge eG _' And from over 20 Years old. 
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Em Moampuperyeidte-deraenedtenar Camiball 


THE DISINCRUSTANT MARSEILLATS 


PATENT BOILER FLUID, 
For PREVENTING and REMOVING Incrustation and Corrosion in Steam Boilers. 


ALY TICAL REPORT UPON THE ' Grae al Ho ere ay itera pe 
, 8, St. Square, J nor ely apd hep mppePriie 15th September, 1876. 


Laboratory 
tt to contain neliber Free Alkali nor Acid, It in rel aotabls Peak and has upon Iron. 
An analysis of « sample of this 6 20ws It to pu rely Vegetable Analytical ash par’ daria Corporation of Manchester. 


Orders snd enquiries please address to THE DISINGRUSTANT MAR WARSETL LATS OD, “Knowsley Works, Cheetham, Mat Manchester. 














sete FRANCIS MORTON AND CO., LIMITED. 


a ehaeth om hehe epee YEARS. 
B Of th 





supply full particulars of requirem 
Wrvught Iron Roof Prisclpals, Gisdera, and General Wrought Iron Work 
NAYLOR ATREET IRONWORKS, LIVERPOOL. 
Loudon Office: 9, Victoria storia Chambers, Victoria toria Strect, Wee Westminster, 5.W. 8. W. OPEN azED N REED FOR COVERING LARGE AREAS 


HAWESLEY, WILD & CO.’S 


PAT TEN FLANGED FLUED BOILER 


Which has not been equalled 
J by any other Flued Boller 
in the Market. 


Cireulars free by Post 
6 ogiving fall details. 


















ia traction and expansion are 
unrivalled. 


WKSL Y, WILD 3 & ; O0., Patentees and rg 
BRIGHTS AND ENGINE WORKS, SHEFFIELD: : 


art TT ee te 


ENG UNE BRING) 
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\ In view of inferior imitations ta brought. before. 
in ® manner misleading them, to be beoudht Ihre Se 










P SCHAFFER'S NEW PATENT INJEC’ 
ENGINE ‘Se "BOILER MOUNTDINGS, Sz. 


SCHAFFER & BUDENBERG, . 


4, ee ST. MARY’S WS STEROWPAONS  MiPROVED. PAT rat ae int NDOATOR fain Vistoria § 


IMPROVED 











Se a a a a 


On TVW Titan RUS = . alli ioe = 


ye 
a i From $n. 440. Glameter any length 29m 04, pox qwt. rt — Pap ER 
ll. FATES & OC ar z 


WAND THOS. JOWITT & SONS, Scotia 


BE M, ENGI OUR MANUFAOT TENS-OU 
inna ADomane: gpeaeigealie spelt 


GRANGE TRON ees Limited 


Pousitry, pig wd Boller Works,’ D RH o 
‘aE “4 GOL alee DF. 


LIGHMAN ANB: youNG's PATENT AIR 
LOCOMOTIVE ENGINES 






















PUMPING MACHINERY. i 
Air-Compressing, Winding, Hauling and Steam Engines of all kinds. Ait § 


THE GRANGE PATENT AUTOMATIC EXPANSION GEAR 


GINES. 
STEAM ORANES.. ——- GAS PLANT. .9% 
VENTILATING FANS. s 
ENDLESS CHAIN PLANT. 


BORING TOOLS. Chemical Works Plant. gt 
TANK LOCOMOTIVES | 


POR. — AND IROUWORKS 


pies 


FOR UNDERGROUND HAULAGE, 


The Haswell Mechanical Coal - Getter 
(HALL & LOW'S PATENT), 


LEONARD WATSON'S PATENT QOUBINED DIRECT STEAM 
AND HAND STEERING GEAR, 





Differential Pumpiag Engines, with Lawrence 
and Ogle’s Patent Gear, 


ia 7 a) | wren eal eet 
Hydraulic Pumps and Slipways. aaj 5 , iz ml = w= EDWARDS’ CO&L-WASHING MACHINES, 


LOCOMOTIVE BNGIN NGINE] MOUNTIN 
IN BRASS, COPPER, OR CHARCOAL IRON. 
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EWN eUMBY, SON & W000, AIR COMPRESSORS 


a BOHRAM 8S PATENT LNLET 
OUTI ET VALVES. 










BOILERS TURBINES 


oh 


NEW CONSTRI CTION FOR 


- RAILWAY CUTTINGS DOCK WORKS, &¢. 


Maaufacturers of 
WROUGHT WELDED, 
RIVETED 


STEAM BOILERS} a 


(Crom Tabes & Maltitublar) JROCK-BORING MACHINE. 
WROUGHT WELDED AND RIVETED 1600 IN USE IN ALL PARTS OF THE WOGORLD = 


Kat mates AnD FULL Past CULARS ON AL CAT ON 


3 

OILERS D SCHRAM & CO.,, 

Hot Water Heating Apparatus | 9, Re tmery “STREET, CHARING CROSS, LONDON 
HOT WATER VALVES FH Ss SRL SS TET RIE 


FIRE & BURGLAR PRADT SAFER. C. MONGH’S PATENTS ) AND LICENSES 


e USIVE RIGHTS 
GOLD AND ND SILVER | MEDALS, With the EXOL ot aPeLet0 run chavo Aa be ERODING ot RE 


SEP EeED throug 
FTTON, 1878 sr THR IRTERRATIONAL TECHRICHL OFFICE POR CARBORIC ic INDUSTRY, 


anes ~~ ea | aed 
ihe /iuetrated Price Liste on application | _ LIN W, eee oe 


paren — nara PS yeti me pL, Ae RY a ele S yas ere 


MANLOVE, ALLIOTT, FRYER & CO., 


ENGINEERS BOILER MAKERS IRON AND BRASS FOUNDERS COPPERSMITHS s&s 
Works—NOTTINGHAM & ROUEN. London Offices—50, QUHHN VICTORIA STREET, E.O. 


SOLE MAKERS OF 


HALPIN’S Patent COMPOUND STEAM ENGINE, 


(Patented by DRUITT HALPIN © E Victoria Chambers Westminster from whom mformation may be obtamed ) 
This Engine has given the most economical results yet recorded. 
HIGH PRESSURE AND CONDENSING ENGINES of ordinary construction 
ares BOILERS—Lancashire, Cormsh, Galloway, Multitubular, Compound, Vertical, &c 
Oentrifugal chines | or ir Hydro Ext Extractors tors of all Constructions for s for Sugar, Cloth, Cloth, Wool, Chemicals, & 


SUGAR MACHINERY LAUNDRY MACHINERY 
pei Tega AND APPARATUS FOR TRAATMANT OF TOWNS REFUSE. 
WHEELS SHAFTING, GEARING AND ALL KINDS OF ENGINEERING AND pote ge WORK 
THE EXHAUST TMISCTOR for to for feeding Steam Boilers , ensures Eoonomy of Fwel, pel of Water moreased Steammg Power of Boiler 
__Suu Forune ADVERTISEMENTS 





in nite atic ys 
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11 Awards —Gold and Silver Medals London ari Vienna 
Teronto Sydney Melbourne Bradford 
A really First class Quailty supplied Matin Driving Belts made up to TiN 
6ft wide to transmit 1000 Ind HP ll tc cece a Oca Belts kept In stook 


00 707 =TMOMAS PLNMING, BOM Jo CO [Om 2c CO., B >, MALIN AR, MAGA.  Estaauenen (707 











2 eee FA NSOWN, 
QUEBEC WORKS, FJ 


BRAD EON D. 


LONDON OFFICE: 87, WALBROOK. 
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CATALOGUES ON APPLICATION 





PR9AY WING, FUR DOHENY FUAPOEN ON LAD 68 SUL pT PORE Sane RATT ATT KIND 6? WOR, op 
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| The , PORTER- CLARK PROCESS» 
Romovos Lime, Magnosin, and Iron from Hard Waters, and thus, the 
causes of Tuortatavion in Bollers and Pipos This Viocesn in im Ke 
In Paper Milla, Brewiriks, Sugar Worka, India rubber and Telegraph Works, Ive 
Manufactorica, Mustard anc Gib Milla, ac One Hailwas Company cmplovs it 
for ford water to the extent of 1,000, 600 gallons daily, and one of the London 
Water Companies at teo of ite Pinnping btvtions It ja algo in use in County 
Asyiums, Publ and othcr Schools, and Private Mankions The pure water of the 
ch 


alk Wella, and maddy « ster of the Thames betwcen Hlackwall and Woelwich, 
Bi 


JOHN HENDERSON PORTER, PATENTEE, rr nt a 


DESCRIPTIVE CIRCULAR ON APPLICATION. 
i & 2, ruDpoR BYRBET, LONDON, ¥I.C., furnishes the nocessary Plant 


CHANDLER'S : parent HIGH-SPEED ENGINE 


SINGLE OR DOUBLE. SILENT & STEADY. 
SPECIAL TOOLS having been made for these ENGINES they are MODERATE in PRICE. 


1200 REVOLUTIONS per Minute Perfect System of Lubrication —no lubricators, no 
attention Hilf pint of Oilts sufficient for Two Days' Supply. Forged Steel Crank 
and Phosphor Bronze Working Parts throughout MADE IN FOUR SIZES 


F.0D, BUMDTED, Cannock Ghase Foundry and Engine Works, 


HEADPDNESEORD, STAFES. bash 
EE ER a MANUFACTURER OF PAPER BAG MAKING MACHINERY. 


BRABYTS PATENT GLAAZIn GCG. 
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Glass set free, allowing Expansion and Contraction, and precluding Breakage . 
ABSOLUTELY WATERTIGHT, ©» PAINTING AND PUTTY SUPERSEDED, aso nanJ oop Vs csrric 
OVER ONE MELDION FEET FINED. re fy i a set: 
DRAWINGS AND PRICES GN APPLICATION Ave = ie PACKING 
MODELS AND BHOTIOCHS ON Vin Ww. Ai 
LONDON: LIVERPOOL: GLASGOW: ORR Ny, hig lies 





s66 10362, RUSTON ROAD, Gand 8, HATTON GARDEN, (336 ARGYLE STREET, = Bi 


GALLOWAY & SONS. 


FIRST PRIZH AT PARIS, VIENNA & PHILADELPHIA. 











HAVE ALWAYS ON HAND A LARGE NUMBER OF 


NEW STEAM BOILERS 


MADE BOTH OF IRON AND STEEL, 


READY FOR DELIVERY. 


The following is a List of those Boilers which aie now completed, and which may be despatched at once with all their fittings. — 





Length Uniunicter Material Wor hang Presse Length Diameter = Material Working Pressure, 

Thieo Galloway Boilers 0ft. by 7ft Om. hon 70 lbs One Galloway Bouer 18 ft. by 6ft. Oin Iron 70 Ibs. 
Four " » S8f by 7ft. Om  ,, 70lbs | Three Two-flued ,,  30ft. by 8ft. Oin, Steel 86 Ibs. 
Pwo 1 mA hy Oe an ne: ne «Of. «by 7ft. Gin. Iron 70 tbs. 
One ‘ - 26 ft. by 7 ft. Om. Steel 90 lbs. 
One ‘ , oft by 7ft. Qin Tron 30 lhe. Five ‘i 5 30 ft. by 7ft. Oin Steel 90 lbs 
Ove - . eft by 7ft Oin as 70lbs One - ‘i 22 ft by 6ft Oin. Iron 70 lbs. 
One " " “ift by 6ft 6 in. Y 65lbs . Two One-flued ‘ 30 ft. by 7ft Oin Steel 80 Ibs. 

Total, 26 Bowers completely finished, besides many others in progress of construction 4336 


~ ee 


Address, W. & J. GALLOWAY & SONS, Manchester, who will furnish : aleaiel Specification and Prices of any of the above Boilers. 
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PATENT HYDRAULIG =—ti(<iéi‘ét~S 


é . 4 
; ‘ AN om ieee 
tea Ay i. . meaney Macrae Paine a OE 
: 7 hie te : nat x " : ! ‘a a Tiel ul 
a y. oe 1 at 0 ea 
me ani _ ee bas : petra ian alerts pasate ET 7 pean Teen 
GRANES awe VW ee 
ie LL i, We ; Soe ie * . ; ; ‘ 
1 = bah ted ry 


For Manipulating Portable Hydraulic Rivetting Machines. (jG Wi Nw 
SOLE MAKERS AND CO-PATENTEES, mare -. oe ll 
FIELDING & PLATT, Ft {| oiitwgy 
GLOUCESTER. yy | 1) “er 
Mr. H. CHAPMAN 10, Rus Lamitte, Pans, 
Mr. G. DIECHMANN, 41, Babnhofstr, Essen, a/d Ruhr, 


United Mtaten— 


MORGAN aac cir ce CO., Alhance, 0. ; 


MR. RALPH HART TWEDDELL, 


14, DELAHAY STREET, , WESTMINSTER, LONDON, S.W. TRAVELLING C CRANE F FOR 8 FW EPDELUG EYDRAPLIG RIVETTER. 
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EIGE FHRIISSUENRE MARINE! BOLLE. 
Best and Cheapest Means of Preventing Unequal Expansion. 


“ WEIR’S” PATENT HYD ROKINETER. 
nt 





ai aoe IN 0 


"E & J. WEIR, THE RUSSIAN NATURAL LUBRICATING OIL. Gold Medal, Paris, 1878. 


Pure Hydro-carbon, free from acid. | Never gume or 
49, JAMAICA STREET. Body superior to Ollve or Lard Oil Never freanes or tuickena. 


GLASGOW. 
MENZIKS & BL See U Kixe Strep, R AG O S | N E & Cc O "9 
Newoastum on Trxn = We REID & CO, 6, 7, IDOL LANE, LONDON, E 0, 


New Lonpon Staget, Lonpon, EC A & R 
BROWN, WATHRLOO. hoan, LIVERPOOL k, 
HUGLIES & GO FULTON StRRET, DITTO 
W § VON ESS ENXGINERR, HAWSTRA, 
AGENT For RCANDINAVLA & GuRw any i769] 


And Love Lane, Quayside, Newcastle-on-Tyne, 
Works—BALAOHNA and CONSTANTINOW, RUSSIA 


Proee Lasts and full partwulars m application 4770 


S. OWENS & CO., 


HYDRAULIC AND GENERAL ENGINEERS, WHITEFRIARS STREET, LONDON, 
MANUFACTURERS OF 


PUMPING MACHINERY OF EVERY DESCRIPTION. 


SOLE LICENSEES AND MANUFACTURERS FOR GREAT BRITAIN OF 


BLAKE'S PATENT DIREGT-ACTING STEAM PUMP. 


~ ee eer een 


Blake’s Patent Double Plunger (am 
Pump, for Mines, Quarries, &c. |} @m ie me 


Specially adapted for Gritty Water and Heavy Lifts. ! 
Also made Compound, & provided with Condenser: | a IN USE 











Tllustration represents Pump with 28-:nch Steam Cylinder, 16-inch Plunger, 
24-inch Stroke. 
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DESCRIPTIVE PAMPHL&LT AND PRICE LIST FREE 
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SPEOLAL DESIGNS AN D vESTIMATES FURNISHED ON APPLIOATION. 
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THe HUNSLET ENCINE COMPANY,|O\ OWENS PATENT ‘Ai COMPRESSOR. 


LHBDS. ‘—- Ff = : a { 











LOCOMOTIVE , 

TANK ENGINES| /lese Machines are | sj) 

rie all ne ry ena specially adapted for : Bl ; ; 
onwor eres, rie 
saa rr eal high pressures upto |= 

wa 6. i: 

\ : Specially ey for Beg oo. 600 lbs. per Square ) j (| ; 

oe i, 


cummin ae FOR ba inh. UM 2S 4 <i 
__ On Purchasing Lease or otherwtas — 1a 
| 

“ | i 
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FOR LOCOMOTIVES MARINE OR OTHER ENGINE % 
uk OMIACCLIIES PA ne OE EAL FAT VE FRG Cif! 


Greaeien LICHT 





Pgaebitrvenes. it 


TAITE & CARLTON 


643 QUEEN VICTORIA GST. LONDLUON.E 
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23410 CUSTOMERS USE 


DEGAUVILLE'S PORTABLE RAILWAY b ue { 


Awarded 25 GOLD MEDALS, and ALL FIRST PRIZES, 14 for the 
last eight yoars PARTICULARS AND PRICES ON APPLICATION TO 


Ralway ana Wagons for Sugar Plantations, Farms, Mines, Quarries, V e ® 
Contiactors, lronworks, Brick and Cement Works, Docks, Harbours, OLI ER & CO., Limited, 
Railway Extensions, Fortresses, Military Expeditions, Narrow Gauge Broad Oaks Ironworks, Chesterfield. * 


Passenger Lines, and the ltke. London Office: 9, NORTHUMBERLAND ST., CHARING CROSS, W.C. 
FOR PRICES AND PARTICULARS ADDRESS ere 


ROBT. von GLEHN & SONS, 7, Idol Lane, LONDON, BC, 
HAYWARD TYLER & CO." . an Poe 





aaa mel am LIST OF STOVES IN WORK 


OR CONSTRUCTION. 


CONTRACTORS 10 ‘ELM, GOVERNMENT eee 


Austria 40 14 





Luxenrourg 16 3 
France LO 36 
Awiorica 228 73 
Belgium 43 It 
Japan ; 3. ot 
Spain 12 4 
Saxony 3 1 
, Total  . 705 249 
795 STOVES IN WORK OR 
RUNDE RU Creo: 








4 AGENTS,—Gormany, Herr MACCO, Siegon rane 
ge cided: 9 Gulglum, and Luxembu uni, M MAURICE, BA 
sre Seae Sc” 66, Rue ‘de L'O ratolre o, 8 ones, Paris, and M, © 
: Engineer, 48, Boulevard Magenta Paris, 
b . Austria, M P K \PELWIESER, Withe owl nage Kisenwerks 
BO Direction Witkowitz , America, Mosara THERKOW 
e nd GORDON, Pittsburgh 





MAR ca PRESSES. - Barmaxct—A, Gas Valve 5, Hot Blast Vaive - WILLIAM WHITWELL, 
BALING PRESS HIDE PRESS. a0n0 0, Chtainey \ Valve D, Cold ht wi E, Lower 
84 & 85, WHITECROSS STREET, LONDON, "si 2S2ateSeetsSaeiot STOCKTON-ON-TEES, © 
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(aay THE CLYDE | RIVET WORKS 60, GLASCOW, | ‘BEESLEY’ S 


Sem WY PATENT VERTICAL 


Multitubalar 
Boiler, 


— WITH QUADRANT FLUE TUBES. — 


ADVANTAGES 
Compactnesa, Durability, Eeanomical, 
Accessible, Cheap in First Cost, 
Suitable for all uses, and adapted for 

Export 


VARIOUS SIZED BOILERS 


IN STOCK AND PROGRESS 


Iostrated Priec Lists Post-free upon application to Patantees 


BEESLEY & SONS, 


MANUFACTURERS OF 


Bhip, Boller, eer Rivots, Railway Spikes Screws, Screw Bolts, Nuta. 
BEST MATERIALS AND WORKMANSHIP. MODERATE PRIOES 
PuowPr DxuiVeaRrns OF ALL Doms anp Exror? Omar 6071 


—— ee —_— — ee eee 


~ WHITEHOUSE & CO., 


TIPTON HALL CHAIN WORKS, 


TIPTON, STAFFORDSHIRE. 
MAKERS OF THE ‘CELEBRATED 
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E Marine, L hire, Cornish, Rastrick, and 
CRANE ORDERS : if a | 5 e the ordinary ( Cross Tube venice) Boilers, 
a or A iH} Hh PE 10D STREL 
DESP ATCHED al i ie Rivettin rey ty Mastinery = Pastas Workmanship and 
2 : : maT Bost Materiale naed —Low Quotations given —Addresa : 
oe | FURNESS BOILER WORKS, «az 
INCLINE RECEIPT BARROW-IN-FURNESS, ENGLAND. 
OF 
GHAINS. TELEGRAM. 





ALL HIGH-CLASS CHAINS inate . EXPERIENCED WORKMEN, from 
SPECIALLY-PREPARED {RON, under the most careful PERSONAL SUPER. 
VISION, thus ensuring the GREATEST POSSIBLE STRENGTH, UNIFORMITY, 
and DURABILITY. 


SHIN D FOR PRICES. $211 


AGENTS -- oe Ww 98 
LONDON: J. 0. 8. OGG, 13, Crutched Friars, E.0. Contracts for Files. Abe eno The labour 
MANOHESTER: 0. J BROWN, 7, Exchange Arcade. 


saved Wi oL0 beur's 
___ LIVERPOOL: HOLT & ADDLINGTON, 24, Fenwick Street. Files so treated cut mach faster, a . 


Rt ot ns actual fling wil] more than 
BEE OO! tea Meet eee a __ Hwork more freely, and wear S nt, ob 18ony extra change for Bharpenin 
longer than the at 


) 
W These Files ma e obtalned fram 
Mi AG H | ly F- Vi 0) l LD ED WH EELS, vee kind et CAS. were any “Bnd File i ei se La 
Socicte pour I'aftutage dea times, 124, Rue d Allemange 
WH ce Paris, by specifying on orders for Files, ‘“To be Sharpened 

oh __by the Sand Blast " 
SHAFTING PULLEYS, ‘PLUMMER BLOCKS, 
WROUGHT IRON COLLARS, &c 


This Illustration represents the teeth of a Sand Blast Mile, nghly magmficd, The 
dotted outline shews the shape of the tecth before bemy sharpened 


Used exclusively by many of the Principal Railways and ES 
Marine, Locomotive, and General Engineers ew 
Specified in all the Indian Government 














“THGHMAN’S PATENT SAND BLAST COMPANY, SHEFFIELD, 9 «~ 


ELIZA TINSLEY, Engineer and lronfounder, § 


te 
GREAT BRIDGE, STAFFORDSHIRE, 47)7 


—_- —_—— we eee ee 


CLAYTON & SHUTTLEWORTH, 


Stamp End Works, Lincoln; and 78, Lombard Strest, London. 


Ea. The Royal Agricuitural Society of England have 
awarded avery FIRST PRIZE to CLAYTON AND} PATTERN A. 
SHUTTLEWORTH for PORTABLE and other 
STEAM ENGINES since 1868, and PRIZES at 
every MEETING at which they have oom- 
peted sinoe 1849, 


— ae eee 


jteam Engines, | Portable and Fixed. (Over 21,500 Sold). 


Wood, Straw, and every kind of 


Thrashing ‘Machines. (Over 19, 500 Sold). 


‘raw, Corn & Hay Elevators. Chaff Cutters for Steam Power. 
Grinding Mills. Saw Benches. Traction Engines, &c 


we 





EMPIRE LUBRICATOR' COMPANY 


EMPIRE WORKS, 
GREAT BRIDGEWATER ST., 


MANCHEs ESTER, 


— pe 











MANUFACTURERS OF 


GRANDISON’S 
Empire 
Lubricator 


Which shows each drop of oll passing into 
the steam through the medium of a Glass 
Tube, and is the BEST APPARATUS now 
known for Lubrication of 


STEAM ENGINES, 


LAND OR MARINHE. 











eT ee a ere 


OLD MEDAL and First Class C Certi-'| Gold means and da Prizes have 
gen awarded to 
cate at the Caleutta International CLAYTON AND SHUFTLEWORTH 


Exhibition, 1888-4, at all the important International & wat)? 3 pf SS 
THE ONLY GOLD MEDAL and Colonial Exhibittons, inoluding : | ots =r iy "Wiig GEE Lubricator sent on approval to any part of 
awarded for Lenton Bee a | 1878 ; as e - the kingdom, and references given to users 


ORTABLE STEAM ENGINES.| Vienna, 1857, 1866, and 1879, in all parts of the inhabited world, 


a 


Catalogues in English and in all ‘in all Baropean Languages free 00 application. sr. 








4768 
FURTHER PARTICULARS ON APPLICATION 
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MARSHALL. SONS, & CO., Limitep, c="... 


BRITANNIA IRONWORKS, CAINSBOROUGH, AND MARSHALS? BUILDINGS, 79, FARRINGDON ROAD, LONDON, E.C. 
MANUFACTURERS OF PORTABLE, SEMI-PORTABLE, HORIZONTAL, FIXED, VERTICAL, 
AND TRACTION ENGINES, THRASHING, CORN GRINDING, SAWING AND 

TEA PREPARING MACHINERY. 


HORIZONTAL ENGINES WITH INSIDE GRANKS 


3 To 10 HORSE POWER INCLUSIVE. 


These Engines ars self contained and very readily fixed, they are of great strength and extra capacity, and are fitted either with Equilibrium 
Throttle Valvoa and Quick Speed Governors, cr our i*atant Automatlo Expansion Valve Gear, at option o Purohasers, 


CALCUTTA EXHIBITION, !1884—FIVE GOLD AND THREE SILVER MEDALS. 
AMSTERDAM EXHIBITION, i883-THE DIPLOMA OF HONOUR. 
eat wh ELECTRICAL EXHIBITION, CRYSTAL PALACE, !882—GOLD MEDAL. 

Ne etree MELBOURNE, I88I—HIGHEST AWARD FOR ALL EXHIBITS. FIVE GOLD MEDALS. 
SYDNEY EXHIBITION, I880-TWO SPECIAL AND FOUR FIRST PRIZES. 
PARIS EXHIBITION, 1878— TWO GOLD MEDALS AND OTHER PRIZES. 

Oatalogues in English, French, German, Spanish, or Russian free on application. 2520 


MOTHERWELL| ; 


NEAR GLASGOW. 
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a PUMP ALMOST | | WILL WORK SUSPENDED 
ey CALENT STEAM PUMP ' at GHA 


HAS BY ITS MERITS INTRODUCED ITSELF TO ALMOST EVERY INDUSTRY | 
NO OIL, TALLOW, OR. IN ALL PARTS OF THE WORLD NO MOVING PARTS 


PACKING REQUIRED. | 2EFESENCES To ALMOST EVERY CLASS OF WORK CAN BL OBTAINED ON APPLICATION i except the simple Valves. 
NO EXHAUST STEAM. a a NO SKILLED ATTENTION. 
ALL SIZES KEPT IN STOCK Pu LSOMETER ENGINEERING COMPANY, LIMITED, re 1 erecta aE an ok, pire 


perneas (brite. wi raw 900 gallons | NINE ELMS IRONWORKS, Lf /NDON, S.W., and at 61 & 63, Queen Victoria St, EC. | Ws cea rie op bo. 








Sacan per hour a (ore ger with Foot ! L ‘ ans mo Chis ‘ ; iP : and Pump Ant and Conneotions 
Val » Dirt Acting Stam Pumping Machinery — -- Hilters — — Cement Mull Plant, &e | of all kinds 4889 
— PATENT ROLLED BUTLER'S PATHNT FRIOTIONAL COUPLINGS. 
i$ %, 
The poe Fo 


_ IN RON AND STEEL OLE MA ERS. oe 
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I58 CREAT DOVER STREET LONDON S. 0 corte 


aa MANCHESTER 


Received the ONLY Meda) for Steam Hammers at the Paris Exhibition of 1878. 





7 la 
DOUBLE & SINGLE-ACTING STEAM HAMMERS. ast ee i e Also PRIZE MEDAIA oe bate eal Autos baniaty1 bag sr Parte, ieeebaneicie 1871; 
Of all f haltowt. to 20 Tons, with Solf-acting or Ha ons, in ether oase giving Qe its, Mosoow, 1872, Vienna, t entific Indu 5 
etoetly. DEAD BLOW, whilo the tormer nay be worked by hand whon far rge ee || and Liverpool Bociety, 1876, U § Conta, riliad ladelphin, 1876, Bydney (Australia) 1850, 
Hach iers with Improved Framing, in Oaaet or Wioue t Iren. 8 Hammers, eee | North East Coast, 2 Ammsterd 1853 
working up to 600 blows per miloute, F sowe cases boing worked by the fpat of the Smith, —| a CIRCULAR SAWS for Hot Iron, HASSE’ 8 PATENT POWER HAMMER 


and sot requirtay any ecparate driver 
BrEQIAL STEAM STAMPS, DROP 
RAMMERS 
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From 60 to 100 usually in constructnn. 
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SEIS FPA bet TW FUGA VWITIWULA LIVIN, 


lnsasdaaier at the General Post Offce 
asa Newspaper. 


KHNGINEERING 


An Slustrated Weekly Iournal. 
EDITED BY WILLIAM H. MAW AND JAMES DREDGE. 


OFFICES FOR ADVERTISEMENTS AND PUBLICATION, 35 & 36, BEDFORD STREET, STRAND, LONDON, 
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VOL. XXXVIIL—N —No. 77] 
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PR er ye 


CONTENTS. 


The Sandyoroft Foundry and Engineering Oom- 
pany (Jtlustrated) 

Oanadian Paoiflo Railway Mo XX 

The Flow of Water through Turbines 








PAQR 


261 
262 
264 


Oontinuons Brakes 266 
The Electrio Light at the Health Exhibition 267 
Influx Injectors 267 
Trigt Tripa and Launches 267 
Bluices at the Lough Erne Drainage Worka (7llus. 
trated) 268 


Blook-Betting Mashine (/liustrated) 

Glass Rolling Table (22lu strated) 

Tho Albert Bridge Flour Milla (/tiustrated) 
Notes from the North 

Notes from the Bouth-W oat 

Notes from South Yorkshire 271 
Notes from Oleveland and the Northern Counties 271 
Foreign and Qolouial Notes 271 
A Defence for Penistone 273 
The Gonatruction of Ordnance 24 
The British Assooation 275 
Tho Dee 01) Company's Works 277 
Electric Lighting at the International Health 


Exhibition. No. V1, 278 
Notes 279 
Notes from the United Staten 280 
The “ Btookport” Gas Engino (/llatrated) 280 
" Eoineering’ Patent Baoord (2iiustrated) 281 


With a Two-page Engraving of THE ALBERT 
BRIDGE FLOUR MILLS — 


Portland eer 


manufactured by 
Francis and Co., 





4714 
The celebrated Nine Elms Brand, catablished 1910 
Medals London, 1851, Philadotph{s, 1878, Paris, 1878 
Offices . Vauxhall, London Works, Cliffe, Rochestor 











ortland Cement, 


Rinure and of the heat qe ia supplies by 
the WOULDHAM CEMENT for home 
consumption and export —For prices, &a, addrosa, 
89, Lime Btreet, London, E 0 1780 


Resby Portland Cement 


COMPANY 
Portland Cement 


MANUFACTURERS OF 
Of the Greatest Strength and beat Quality Reman 
and Liss Vement, Blue Liss nie © Lime, Ground 


and U vaouns 
RUGBY, WARWICKSIITRE, 
Woara Naw Hittos ano Nawsoup 








hampant 
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Qidbham Brothers,|- 


Civil & Mechanical Engingers, 








5-8, Clive Street, Calcutta, 
110, Cannon Strect, London, 
EC bt | 


ee ere 


Qve 15,000 “Otto Bpgines 


AT WORK, 


Usne 25 to 75 % less (4s 


Bre HP. than 
AY other [3sine. 


Cressley’s Patent Self-Starter, 
anc po to ama may now i 

(Srossley’ eee ET win- [ingine 
Impulesovery Revolution, Very 8toady in Ruaniog 


Biaeher Awarp at Panw Eusoraica, Exmiarrtoy, 
Crncalaw Renae TA Manshastar 





nad A eg Se Re 





6 Ditton, Surrey 
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LONDON: FRIDAY, SEPTEMBER 19, 1884 


ee 


wn] Qteam Launch “aanehen sia Mesars. 


YARROW and COMPANY, Poplar, London, 
aro prepared to contract for— 

Soro” Steamers having speeds up to twenty-six 
milos an hour Paddlo Stcaniors having draughts 
down to 6 tnvhea of water Machinery constructed 
for hoata pata built abroad __ 4778 


GQ team Launches, | fitted with 


really efficlent and acoesalble tubular boilors 
For amall steamers, steam lightors, sult flats, &, 
thess boilers will be found unrivalled — Apply, 
COCHRAN an and co, Bi Birkonhoad See pave 4 —s_«47499 


GQtcam Launches in Stock.—| yp 


VOSPER & CO, Broad Strvot, Portsmouth, 
Build tn Steel, fron, or Wood, Soa- goin Launches, 
fitted elthor with thew Patent Silent Enginos or 
ordinary onos 3661 

VY & CO'S Stocl Bollers work woll in salt water 


Prorrestt & Son, Loudon, 


BHIP AND LAUNCH BUILDERS 
RNGINEERS 


E.G. Des Vignes, Chertsey, 


G. Surrey, Bullder of First class High-speed Steet 
Yachte, Launches, & Torpedo Boata hatal 1860 4794 


Sa Pendulum Pumps. |" 


For Prices se BOO | alternate ' ocka— 3238 


4467 





‘team and Hand Cranes, 


OVERHEAD TRAVELLING CRANES 
fandand Vowor for Dris ing by Cotton Rope or Tumbler 
Bhatt), DIRECT ACTING STEAM HOISTS, AIR COM 
PRBASSORS, HYDRAULIC PRESSES, HYDRAULIC 
ORANES AND LIFTS, DONKEY PUMPS 
HENKY J COLES, 
898, Sumy SON SouTh wank, 
) 








_j ohn Spencer and Sons, 
NEWBURN STREL WOR 
NEWCASTLE- NON TYNE 
SPRINGS, BUFFERS, STEEL CASTINGS, FOR. 
GINGB, TOOL STEEL, FILES SPRING STEEL, bas 
SIEMENS STEFL ‘BLOOMS AND BARS BT08 
PARLIAMBNT Mi MANWIONA, Na, ViOTORIA ST, » Lonvon, 5 Ww WwW 


oJ obnson & Phillips, Telegraph 


ENGINEERS, ELECTRIOIANS, and CON- 
TRACTORS, 16, Union Court, Old Broud Streot, BC 
Works and Wharf at Chariton, 8 E 
Makoes of al! Machinery, &c , for the completo equlp 
ment of the h Cable Factories and Steamers, 

___Bhectric 1 rena , Cablea, and Carbons, & _ #702 


40, KING STREET, COVENT GARDEN, WC 


homas Kell and Son, Litho- 


hers » exectte every descr! tion of 
Lithography, bares Hth phy, Engraving, and 
Printing, 


Engineering, Architectural, and Plotorial 
Drawing {pn best manne: Paper Drawing, photo litho 
Seo large Advertisement alternate weeka 
LANCASHIRE "PATENT BRLTING AND HOSE CO , 
Kk. Crompton and OCo., 
ELECTRIC LIGHT ENGINEERS, 
gc a Foundry and 
ENGINEERING COMPA 
Pusntables. Water Cranes 
Gindors, Brides os, Roofs, Pipes, Pumps, 

London Office 4187 

10, RUSH LANE, CANNON STREET, E.0 
W. J apt ie & SONS, Manchestor, 
. always kop a large stock of “ QALLOWAT "and 

“Two-ruuKy ” Bo ” Bollera rowdy for dispatch 
pec 

Electric Lighting —-WILLANS & ROBINSON, Thames 
52a8 
Hovema. Bast work, reduced prices. Dixon’ sacha 
Curvun lnon Rovtsare the nowt ecsnomical for neue 


graphy, & —40, King St , Covent Gurden, WC 8462 
"Wire Worka”™ Mills 
5161 
‘aaion HOUSE BUILDINGS, EC 4812 
Rallway Plant & General Engincors, 
Wagons, Tanks, Kngines orm, Cranes, 
team Boolers,. 
ice 
W illans’ Patent Compound 
ENGINES, for marine and genera! purposoe 
to 4b tt, Catalogues, Designs, Estimates, on app 








: [Mhe > Best and Cheapest Belt.” 
_ BTLANGEWAYS, MANCHESTER 
ee See Advertisoment, page 21) 
witches, Crossings, 
Works NEWPOKT, MON 
S 
Ready for Delivery. 
Stock sizos from 6 toll HP = Special terus for 
ron Roofs, Sheds, Buildings, 


























nter and Baeies 


Uu 

H ENGINKERS AND MILLWRIGHTS, 

IRON AND BRASS FOUNDERS, BOW, LONDON, E. 

DREDGING MACHINERY 

HYDRAULIC MACHINERY 

“WILLIAMS” PATENT CAPSTANS 

LAND AND MARINE STEAM ENGINES 

DIATILLERY AND BRFWERY PLANT 

FLOUR AND RICE MILLS 

WATER AND GAS VALVES, CRANES, LOCK 
GATES, &e PUMPING MACHINERY 

HUNTERS PATENT FLUATING CRANL FOR 
DOCKS, &e 


STEAM LAUNCH MACHINERY 4956 








oer 1 Tubes, ] Iron, Steel, and 


ihe bye Us 
EDWIN LEW AND ON. 
Walvarhampton 


lubes. Ak seph ers 
MARINE, 
{ oco’, TL KE, WORKS, 
STEAM, | GaratT Bribux, STAFFORDSITRE 
LonDuN OFFICES 
BORING, | 46, QUEEN VICTORIA STREET 
COLLIERY MANCIMATRR 
LARGE TURES Quxey'’s (Cuanuers, 5, MARKET ST 
LAP WELDED | Mr L W SUTCLIFFE, ME, 
TO l2in DIAM | _ Aonnt 618 


-J ames Russell and Sons, 
LIMITE 
CROWN TUBR WORKS, WEDNESBURY 
London Warehouso 104, Sonthwark Strect, 8 FE 
Leods Warthbouas 6, Mark Lane, Niweate 
Prive ae on application 
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rought Tr on 
KITTINGS 

TLOYD AND LLOYD, 

Tucre WorKR PIRWINGHAM 
W AREHO! AES-- 
03, Canuon Street, BC 

'  Javerpoul 0%, Parndise Street 
Mutich ewtir 7, Bla kfmare Streot 


RTE, CASTINGS STFEL CASTINGS 


Lr pie Ids Steel Foundry Co 


IUEFEIE LD = GOULD Medals, Parix and Mot 
ei S&'8O bor Fnyinocrs, Rtatlwasn, Tratuway 5, 
Minas, Hy drauhic Work, Dredyors, ae , de Syprec pally 
sound, dernas, and of uncyuniled Nie nuth, toughness 
and durability Our Unhammiered Steel C natingx, as 
recently texted by HM Govt , stand 40 to 65 tona per 
aq mnch(varying ac cording to the hardness and purpose 
required) and up to 20 percent elongation Can be 
thoroughly reed upon for regularity and uniformity 
of veinper Seo Ad vertisemcunt page Gi 4508 


The Only Firat Award for 


WwoOoD Hence MACHINERY granted to 
European Exhibitors at the Syongy INTERNATIONAL 
ExtipitioN, 187) 80, was awarded to 


Y 
Johu M‘Dowall & Sons, 
Saw Mill Engineera and Wood Working Machinlsta, 
Walkinshaw Foundry, Johnsatonc, near Glasgow 


Loxpon Agent — 
Jn GUTURIE, IE, 70, Rishopayate Street Within 


Q) kes, a 


LONDON AGENT FOR 


Atkins on’s Patent 
(G* Fpgines. 
6054 


30, QUELN VICTORIA STREET, LONDON, £.C 


ield’s Patent Boilers and 


TUBES 
LEWIS OLRIOK & CO , London 
___ Bee Hiustrated Ady ortisement, page 24 


orge Russell & Co., 


e 

(3 eat and BOILERMAKERS, 

ALPILA STEAM CRANE and ENGINE WORKS, 
MOTHEKWELL, near GLASGOW 

SILVER MEDAL, PARIS 1867 4941 


Tubes and 


ALILON 


fost 











5O1G 


Steam Hammers.— 


Massey's Patent Hammicrs 
BECEKIVED THE ONLY 1hlZh MEDAL 
PARI8 1878 
More than 1500 made 
Drop Hammers Hasse'a Patent Power Hammer 
BKB & § MASSEY, MANCHESTER, — 


an oe! 


9 shipped o of tricked diract from the prenimos 


A a 


W.C. 


ree 


Bd 


ee a 8 


Price 








r h, I'he “ Differential ” Pumping 
ahead epee dy PATENT for nee 
Draining Mines, Water Supply of Towns & 
Supplying Douks, Pumping Sewage , ii wpe 
Pumpin ial ging 
HATHORN DA ¥Y,&Co , LEEDS 
H,D,&Co havo Puttcrna of “ Differential ” Engines 
of all sizes from 5 to 500 horse wer, and have taci- 
lities for supply Ing tery powortul Kngines and Pops 
at a short notico _ a 4750 


ocomotive Tank Engines 


deslgned and constructed h 
MANNING, WARDLE, AND COMPANY : 
Hojyne Engino Works, Leeda, 
See their Hlustrated Advertisement, page 4. 





























| Locomotive Tank Engines, 
TRAMWAY ENGINES AND OARS, 
Built by THE FALCON KNGINE and QAR WOKS, 
Limited, Loughtmrough 5208 
Bee Mustrated ‘Advertisement, page 10 


[the Patent Corliss Engine 


And PATENT CORLISS GEAR ENGLNE, with 
er Perot eters by DOUGLAS and GRANT, 
nnikler Foundry, Kirkcaldy, NB There dnyines 
aro mato Horizontal! or Beam, Candonsins, Non Uon- 
denaing, and Compound Also makere tu Rice Mills, 
and Papur Mills, and Genoral Enginsera Machinory 
8590 


Nunpowder- Machmery 18 a 


i are of JOHN WASTIR and co, Kilblain 
kigine Works, GRKRENOCK = Also Patenteos anu 
Makora of the most economical Water Preasure 
knyines ever c onetructed | 2576 


teel _Hydrauhe Cylinders.—~ 
BESSEMEH & CO , Limited, 
SHEFFIELD 
See Advertisement last Wook, Page 31 


ee 








8627 


a ee ee 


Tw weddel ile 8 
Hydraulic Rivetting Machines 


14, DELAHAY STREFT, WESTMINSTER, 
LONDON, BW 4897 


Beo Wiustrated Advertisement Inst week, page 47 


Sterne & Co., Limited. 
ENGINEBRS, 
Sole Makers of 


Clerk's Patent 


Self - Starting 
(5 EK ngine, 


HIGHEST AWARD, 


BRITISH SECTION FLECTRICAL EXHIBITION, 
PARIS, 1881 


GOLD MEDAL, 


CRYSTAL PALACE KLECTRICAL EXMIBITION, 
LONDON, 1683. 








Gtrong’e Patent Feed-water 


Heaters and Penters, 


WITH 


STERNE AND WAINWRIGHTS PATENTED 
IMPROVEMENTS 


wee ee, 


Ky Wheels, 
E27 Machines, 
Spiral Springs. 


The Crown Iron Works, GLASGOW 


The Crown Iron Works (Holluinwood), MAN- 
CHESTER 


10, Victoria Chambers, WESTMINSTER. 


City Ofice and Show Rooms, 40, CANNON 
STREET, E ¢. 


Wn Baus TaRttn DART 





II 
| nternational Inventions 
EXHIBITION, London, 1884 
Vivisios 1, INVENTIONS = Ditiston 12, MUSIC 


ENGINEERING. 


— 





ee nero 


ce Sia 


3 
wen’s College, Manchester 
(VICTORIA UNIVERSITY) RENGINEKRING 
COURSK A detailed Sytlabus of the COMPLETE 
COURSE tn ENGINEERING will be forwarded on 











ns ete 





TO SHIPBUILDERS AND ENGINKERS 




















STEAMER of light dranght, in aecordance with Bpoci 


Patron appiloation = The next S.anon COMMENCES on the | prations, whl-h may be objal at aikee tie ond Te 

HER MAIRSTY THK Ql EEN THOCTOWER Saree O78) ue ace Ge ee 
President —_ Py ce Sag 2ON,, Regintrar hy of the Vessel can be sean, and where Tenders 

HRU THE PRINCI OF WALEB, KG are to be sent not Jator than noon of the 30th Sopt , 


M N. J. Spooner’s Engi- 


NEFRING and DRAWING CLASSES, at the 
Voly technic Institute, Hegent Btreet, W, and al En 
fold, he commence the second weck 15 October G 889 


Applications to Exhibit must be made on Printed 
Forms, which will be gupplied on apphestion to the 
BECKFETARY, International Inventions Fahthition, 
South Kenaington, 9 W, or to Me bE JS PAYNE, 1, 
Rennott's JU, Birmingham These must be filled up 
and raturned on or befare the lst Noveinbor, 1844 OG 8bh 


will engage to delivor the vessel The advertisers do 
not bind thonmilves to accapt the Juwest or any 


Tonder 
JOHN THOMSSON & SON, Engineors, 
12, Lomlon Stract, EG + 


-——-—- ot 





TENDERS 
BOKOUGH OF GATESIEAD 


i ar 


The Quay Committee invite 


. 1 
Yenders for the Supply and 
LUEOTION of a CRANE on the Gateshead 
Quay, capable of Ufting 46 Tons, and elao Tenders for 
one (it preferred by the Committee) capable of ifting 
hO Tonk The work ia to iiclude the necessary founda 
tions iu both cases 
A section of the Quay Wall and other particulars 
will he supplied on application to the Vorough En 
ginear, Town Hall 
Teudors, addrerscd to the Quay Committee, ahould 
be went to the Town Clerk not later than the 23rd 
oe 
ho Cummittoa do not bind themecives to accept 
the lowest or any Tender 


are propared to reooive 


FINAL NOTICE 


ere 


A Pblications for Space if) the 


of 24 tt e work compriacs the dred 
60,000 tons yearly during one, thres, or lx years, and 
unloading of the punts, and ‘he depositing of the 
drodyed material in a depth of wator ot b {t or loxn, to 
aheghtof 8 ft above dally water 
The conditions of 1 ontract may br obtained by appli 
cation to the Harbour Administration of Copenhagen, 
on payinont of 40 Kronor (66 Keichamark or 2 Guineas), 
which will be returned on receipt of Tender The 
Tondurs wit] be apened on the 27th October prox , at 
Vluven am 
THE HARBOUR ADMINISTRATION OF 
COVENH AGEN 


SIXTH ANNUAL 


NATIONAL EXU{BITION 


et J W SWINBURNY, 1th Soptumbor, 1884 (818 
aarti Town Hall Town Clerk anaes ete ay Sete eae 
ann 8 h 
MARKEE _— Ath Septem», 1884 un 0812 sTKAM TUG3, RAFTS, AND FIRK ENGINES 
ss PERTH KNERA L BTATION The Metrovolitan Round af Works is prepared to 


reeves 


[renders for the Supply of 


Iwé IRON ATEAM TUCK, Two IRON RAFTS, 
and THoKTEAM FILE KNGINEDS, forthe Metropolitan 
Fire Hingg te 

Specifications, Forma of Tender, and other par 
ficulare may bo obtaned Gn apphoation at the oftce 
of tho Hoard in Spring Gardeny, betwoon the hours of 
Nine om and Four pm 

Tenders, which niuxt be on the forins supplied from 
the Offiec, must be undir cover, sealed ail addrossud 
“The Clerk of the Metropolitan Board of Works, 
Spring Gardeny” No Tender will be received after 
kour o’slock on Monday, the 18th of October 

Tho Koard dous not bind itsulf to acoapt the lowest 


or any Tonder 
J EF WAREFIELD, 
Clerk of the Jtoard 
U $66 


OF KINGSTON UPON 
iL 


PATENT SLIP No 1, Adjoainmy the Works of Earle’s 
Shipbuilding and hogincering Co , Liniuted 


CONTRACT FOR WORKS 
TRADE APPLIANCES, MACIIINERY, 


NATURAL PRODUCE, &e &e, 


The Perth General Station Cominittes aro prepared to 
reoelvo 


r [tcuders for the Enlargement 


of the GENERAL STATION, PERTH 

Tho Drawloys and Specification may ix ween at the 
Office of Meee Beyti & Cursinauaw, CE 185, 
George Street, hainburgh, from Monday, the Aik of 
Hoptembrr, till Saturday, tha 18th of September, and 
fram Thureaday, the 14th of Septembor, till triday, the 
26th of September, and at the Office of the Secretary to 
fhe Perth Genoa! Station Committee, Perth, on Mon- 
day, Tucttay and Wadnesday, the Jhth, 1th and Lith 
of suptember when an hoglnoor will attend to point 
out the Site of the Worka to Contractors 
“ Forma of Tender, with copy of the sy cation 
and duplicate coples of the Schadule mey he obtained 
from the Bryincers, on pas inent of Four Guineas 

The suecemmful contractor shall pay the cost of the 
TNeaslirerme nt 

Bealod Tendors, addressed to the underalgned, and 
marked ‘Tonder fur Works,” muat te lodged with 
hin on or before Iriday, the 26th day of Soptonibar 
neat 

The Committee do not tind themaales to ascept 
the lowest or any of the Tenders 

ROBERT MORRISON, 
Perth Gone ral Station, Secretary 
2hth Aucuat, 1494 Gi 771 


CRD Hy 


Brrweris, Marreten:, 


AYRatTen Water MANUFACTURERS, 


a 


.. Wine & Srinit Mercnanrs, 


Spring Gardens, 5 W , 
J7th Benptenpibrr, T5434 


THE DOCK one 
if 


} - 

LicesNspn VICTOARIER ANDO Yfornn 
PROPRIF TYR 
Pad 4 


Cigar ann Tonaccn MANUFA(UREFRS, 


AND KINDRED THADERS, 
¥ The Dock Company arc prepared to receive 


[[Nenders from Persons desirous 


of LEASING and WORKING thik pli 
The conditions upon which tia QUp cotkd be let, 
and the regulations andor which ft wilh have to be 
wothed, may be asccrtaincd on application ta the 
ud rained oon tie meantime 1 wall ba worked by 
the Company, aod ol} application for ria use should be 
mude to the Slip Dack Master at hig Office 
The Company are also prepared to recalye APPLI 
CATIONS for le uwing an extenaive Shipbuilding Yard, 
In which soveral large steamers havo recently beon 
hulle, situate onthe Company's Citadel Kstate, Viotona 
Pook bull particulars Gon be uacertained of applica 
tion to BODWARD Ho GARBETT, 
Dock Offer, Hull, Gcneral Manner and Secretary, 
{3th September, tase G &4¢ 


las: = —_ aS 


TO CONTRACTORS AND OTITERS 
THE TOWN COMMIRSIONERS OF DUNDALA, 
being the Sanitary Authority, invite 


fenders for the Construction 


of WATER WORKS for the Supply of the 
Borough 
Plans, Ape elficatiana, and Form of Tender inay be 
seen at tho Town Hall, Dundalk, or at the Offices of 
the Engineers, Megars 1 Tassarp and A W W 
Tinneit, MM Inst CE, Westminster Chambers, 
on and after ist October, and all Tenders must be 
seut in on the printed formar in wialed envelopes 
endorsed ‘Tonder for Wator Works,” and address 
to F Fraran, Fag , Town Clerk, Dundalk, on or hefore 
the 24th of October 
One Guinea Wl be charged for Copies of tht Speci 
fication and Form of Tender, which will be returned 
on reccipt of a bond fide Tender 
The Commissioners do not bind themsclycs to accept 
the loweat or any Tender 
By order, C 860 


To te field at the 
AGRIC ULRPORAL HALL, LONDON, 


TO CONTRACTORS 


On Octore rR LO fo 2OcH NEAT, 


GREFNOCK HARKROVR TRUEST : 
HYDRAULIC RAMS AND SLUICE PADDLES for 


Must bn 
Dnotrayes Works of the “ lames Watt’ Dook 


tande fo the undcoruprad on or te fore 
HATOUIMAS, fle 7th tatant CE XDG 


eee 


The Truatues ar preparod to reoune 


% q iJ 
FNonders for the Supply of 
NINKF SFTS OF HYDRAVLIC RAMS AND 
BLUE PADDR for above Entrauco Works 
Specifeations and Form of Tondir, with Drawing 
attached, may be obtained at the Engineer's Ottcs, on 
deposit of 41, which wilf be returned to alf Contractors 
whose Tendora are lodged suid properly filed in 
Sealed Tonders, mackod “' Tender for the Supply of 
Wycdraulio Remy, & , tual be lodged with the gre 
sigriccl, ot or before Saturday, the 27th day of Sep 
tembor 
hone other than the printed Form of Tender will 
he revervect by the Truateass The Trustees do nat 
hind thijaselyew to acocpt the lowost or any Tender 
Any further information may be obtained from 
Wark RKouret Kinipint Enyincer to the Trurtecs, 
17, West Blackhall Street, Greenock, and 2, Woat 
nilnalar Chambers, London, & W 
GQrienock, THO WILSON, Clerk 
th boptember, Lydd G83 


A VALE, 
AKecretary ond Minayer 
Offices, 24, Weollingtan Stroot, Strand, London, WC 





{| niversity College, Bristol 


BNGINEERING DEPARTMENT 
HELK SHAW 


Proreason Ho 8 

The S¥HSION Fesdt-abh, HEGINS on OCTOBER 7th 
The Departinent of bopinecring ineludes ee parate 
Covpsos for those dntenduy to become Chyil, Moobanical 
or Flo trea Bogineers, or Burvoyore or Architects 

Students In Mechanieal Kogineoring who atudy 
iting the aix winter monthe at the College, oan apend 
the resto? the year tn the workshops and ytloea of 
Various fring in and near Briatol 

Survevlu, and Fieldwork occupy a prominent place 
mthe Chol Fopincering CGouree durtuy the Summer 
Torn and arranyoments have heon made with Joad 
Ing Cidl Kagineemcand Architeats for the entry into 
thar oftiea of Studentsa who have passed through 
the respective courses 

Inforiistlon with regard to the Jodging of Student 
ean be obtained on appileation 


GREAT WESTERN KAILWAY 
The Direetora of this Company are prepared to récaive 


FPrenders for the Supply of the 


undcrmentioned STORKS, from the twt of No 
Vemhyr ni vt to the 31et Ortobor, [kk 





and Lead 
9,10 Telegraph Wire, Instruments and Matoriala 
Brooms, Brushes, Pantera’ Tools, Baskets, Han- 
pera, Bungs, Corka and Spooge 


Calunday, containing fall information, price 1a. by | 1 Fire Brfeks, Tire Clay, Cement, Grindstones, | Town Hall, Dundalk, EDWARD FERRAR, 
post te 3d bor Prospectus and further taformation | Jprain Piped and Slater lith September, 1884 Town Clerk 
Apply to : eer Ra ee 

" n 
se eistrnrend Beoretary | 4 Gls, Paints, and Varnishes HOMBAY PORT TRUST DOCK EXTENSION, 
: sey, , 6 Osrponters Work, Otlee Furniture, and Fenotng ———— 
— PE ee " | @ Cotton Waste and Lamp Cotton TO CONTRACTORS 
| + isto M ind ne Seh Oo ol | 7 Tin Ware, Block, Bur and Sheet Tin, Solder, Zine —— 


euders are imvited for the 


MASONRY and LACAVATION of a Wet Dock 
of about ¥5 atrea area, to ix constructed on a alte to 
the southward of the Prines'’s Dock, Bomhay The 


zx 


Buany of Governors ~THE COLSTON TRUSTEES | 13 
Thu NEAT SESSION BEGINS on the lat OCTOBER, 


2 0 wine, Canvas, Sacking, Flannel, Colr 
T&kK4 : Bre Matting and Floor Cloth " worka include about 7760 Incal teat of wharf walle, a 
The full course of Instruction extends over two | 138 Chain, Iron and Copper Rlyaota, Coach Screws, | sea entrance, and 0 passnye communleating with tho 
verre, but Students are recuiyed who wish to finish Carrlago Bolta, Lrasa, fron and Copper Tubes { Prince's Dock 
ther atiidies ut the ond of their first segaion Steol and Filer Plans, Oonditions of Contract, Speeification, and 
The wark of the Sc hudl affords au efecthe prepara (46,18, 16 Ironmongery and Rardware Form of Tender may be scen ay application te Mr 


Jamea A MoGonnocum, CE, Engincucr’s Office, 
Burres Commercial Docks, Rotherhithe, London 
agent for tho Trustees of the Port of Bombay on and 
after Monday, the 20th Septomber, 1b44, and coples 
of the aaa, if available, may be obtaincd on payment 
of the aum of Ten Pounds 

Boaled Tondera, cndoracd “Tender for Contract 
No 1, Masonry and Excavation, Dock Eitenaton,” are 
to bo Jodyed with the Secretary to tho Bombay Curt 
Trust, at erates , ator before noon of the 14th day of 
Nostuiter tasd 

Fifttion days’ oxtension of the time for lodylay Ten- 
dherw (til 20th November, 1884) may Le obtained undor 
certain circumstances, partioulara of which can be 
Joarned on application to the Trustese’ nt No 
pledge ia given that the lowest or any Tender will bo 


Loather and | eather and India Rubber Goods 
if Carrtagre Furniture and Trhmoings 

Gas kitting» 

Permancnot Way Fittings 

Samples and Patterna may he seen on and aftor 
Friday, the 12th instant, nt the Office of the Store 
keoper, Puddington Btation 

Speciiioationa and Forni of Tender (upon which 
alone Tonders ean be received), inay be obtained ot 
the Offlec of the Btebekieper at thy Bwindon or Pad 
dington Statlons 

Tondlors, addreasad to the vaderalyned, Beall, and 
inarked outside “ Tender for Stores," will he roces ed 
on or before Monday, the 6th proximo 

The Directors do not bind thameelves to accept the 
lowest or any Tender 


tion for the Mang Managers Certificate One day por | 47 
week da apent in fhe fleld or imine, and commderatile | 74 
tine in devoted ta the plotting of aur “V6, and the) +6 
drawing and atadsy of Wane Machine rs | 3} 
There a Chom al Laboratory, which ia open daily 
for the genoral public as well as for Minkuy Students, 
There woalao i the aqme Tnstitution, but chatinet 
from if, e 4chool of Apphod Scrcmee for Moya, intended 
wh peoparution for the Mining Xehoal or Labormtory 
Kahibitione to the value of LQ) a vicar at, rate 
from thik School ta Pupile proceding to oa bigher 
sehoul, sud can be hud ua the Sfining School or 
Laboratory 
For Frospectudas aud farther informatien, apply to 
QrORGK UE POPK, Merchants’ Hall, Dristel, who 
will onter Pupils and reoeive fees 


Scholars of the eppiee Scionce Sehool can board 1 FRED (, SAUNDERS, eben 
the house of ono of the Mastors, and other Boarding | Paddington Station, Seore G MANSON 
Houses may be beard of at the Hall. G uA? 10th September, 1884. GQ 841} Bombay, 26th August, 1634. 

















[lenders are required for Build- 
ING @ STERN PADDLE WHERL STEEL 


atating the price and the time in whioh Contractors 


G 862 


The HARBOUR AUTHORITIES OF COPENHAGEN 


[tenders for the Dredging of 


Copenhagen Inner Roads, to a depth of water 
ng of wbout 





Sept. 19, 1884. 
APPOINTMENTS OPEN. 





o Electricians.-—_The Man- 


cheater and Diatglet Edison Eloctrie Licht 
Company (Ltnlted), BEEK the BERVIVES of anc 
arlenced Floctrician A gentleman who is alzo an 
nygineer ‘would be preferred —Applications, stalang 
age, qualifications, salary required, &o, to bo ad- 
dremed to the SECRETARY, 19, Victoria Buildings, 

Manchester 

et ast hed 


W anted,a Managing Foreman 


by an old established Agricultural En 

gineering Firmin Australla Must bos good mechanic, 
accustomed to general construction, falrdraughtaman, 
used to handling men, and sober and stendy -—Apply 
in first (nutanco, stating exporioncs, age, and salary ex 
ectad, to G 845, Offices of EXGinxeRING, 35 and 88, 

kedford Street, Strand, London, WC G $45 
rauchtsman Wanted in a 
Genoral Engineer's Office, accustomed to taking 

Gut quantitiva, estimating, &c (moro especially for 
hrowing), sugar machinery, and distitling apparatus ; 
are about 30 to 46 —Apply, stating full partioulara, 
salary, &', toA B,carcof Mosrs RF Wrirn& Bos, 
33, Flect Stroct 864 


——. te ee er __-—« GG & eam 
anted Immediately, a Good 
DRAUGHTSMAN, accustomed to la 
hydraulic cotton prossen -- Addros, HYDRAULIC, 
care of W oT Swrru & 8un, Advertiaing Agents, 
Manchester G §3u 


anted, a Draughtsman; one 

wlth some experlance in portable engines and 
thrashing machines preferred —Apply, atating enlary 

expected, BOA 13, Post Offco, Lincoln {} 853 

pei] ae 

W anted, Mechanical  Kn- 
GINFFR, gulck Draughtaman, with prac 

theal experienc, uccuutomed to design steam engines 
and general enyincering —Apply, by letter, atating 
age, welury, and cxpurtence, to AB, Olfiees of Enat 


MEBs 35 and 36, Bedford Street, Strand, London, 
C 


A gents Wanted, to push First- 
class MACHINERY OILS commanding a large 


And wmuccessful sale Liberal commission —Addreura 
BOX 201, oat Offine, Liverpool. 6288 


[_jsts of Berths Vacant or 
“i WANTED fee ‘‘ ENGINERRING REVICW,” 


weekly Id —Kk & F N APON, 16, Charing Cross, 
London , or of all News Agonta. 6262 








SITUATIONS WANTED. 
M LC.E (26), educated at 


d Klng’a College, London, eix yeara with 
leading firm of marine ongineers, and somo soa going 
exporience, dosires ENGAGEMENT as Under Manayor 
or othorwike, first clan referances — Address, Cb, 
Oftiecs of Enuinkerina, 36 and 86, Bedford Street, 
Strand, London WC G 670 
| e . 

A Young Chemist, diplomé in 
Carmany, speaking French, German, and 
Mryligh, and having been eniployedt to blast furnaces 
and ater) works on the Continent and tn Hapland for 
sone Jerrth of time, wantaa SVE ATION inn labora 
tory, blast furnace, Kteal works, or chemical manu 
factory  Addrese 15 4,267, enre of Meanra TLADN#N 
nig & Yoourr, Advertising Agents, Cologne  G 349 


: a! 
[jae Steel Works.— Wanted, 
—” wSITUATION as Manager, hy o comp: tont en- 
xineer, holding a very responslble position in a Tang 
Ste} Works fas designed and crected a Basl Works 
on the most modern principles Apply GRIT, Offloca 
of Exainerkine, 83> aud 36, Bedford Street, Strand, 
Landon, WC Ci 846 
Pal . { 

fo Covel Engineers and Con- 
TRACTORS —A Young Gentioman who haa jurt 
completed bis articles, woeke ENPIUQYMENT, cither 
in an office or out of doors, has had experience in 
rallwaya, sea walls, &c , factorich (ironwork), Wry cy 
ing, and tevelfing , 3 falr draughtsman terms mode 
rate --Addrems, A J Uv, Melrose House, Weston- 
super Marc GU REA 


Qeotchman wishes Situation as 
h Resident or Contractor's Engineer, thorough]; 


experionecd , good references —Address, G59, Othicer 
of Exaineeninu, Bedford St , Strand London Si 


Assoc. M. Inst CLE seeks 


n 
A an FNGAGEMENT., spoctalitiog, sanitary en 
Mineering, water supply, drainage, municipal work, 
surveying, lovalling, and drawing office work = Vifteer 
Years axperiance Testimonials and roferances on 
application - Addresa, ENGINEER, 146, Lough 
borough Road, Hrixton G 88h 
* 4. = - is aa 
wiss Engineer (26), Trained 
in one of the best Continental Schools | apecial 
knowledge of Electricity, as DRAUGHTHMAN or 
ASSISTANT Fluent French and translate Gernar — 
H B, (ffices of Exuinnaming G a0 


Yo Inventors—An Ex- 
perienced Engineer, procecding fo France and 
Austria, in order to dispose of some now patents, fs 


eal body to NEGOCIATE for a few more — Addresa, 
1M £, Ofices of Engin kering G 848 


ee _ * TLL il tana ecm 


Agency Wanted for Manches- 


terand Manufacturing Districts, by a yenWeman, 
well known to buy era, and a mncmber of the Royal Ex 
change Offs or Lubricants not required —Addross, 
4 Y 24, Offices of Evatnegrixa G 84? 


PARTNERSHIPS. 
Le Mechanical Draughtsmen. 


.PARTNER WANTED, with £800 to £300, (n 
Established Business for something new —B J, Mrs 
Maipen, Stationer, Pork Street, Islington __ abn 


I to Civil Engineers in practice. 

—The undersigned INVITK CONFIDENTIAL 
COMMUNICATIONS frora Firms, or Gentlemen of 
standing pase dros tia - open to admit qualified 
PV HEATLEY KIRK, «PRICE and GOULTY, 82, 
Queen Victoria Streot, London, E G 6202 





a 








Sept. 19, 1884. | 
WANTHD, &c. 


W anted, One or Two Sets of 


Second hand PORTABLE RIVETTING MA 
CHINES, equal to now, elthor Arroli’s, Twodiell'» or 
New'ssssten tate price and particulars —Apply, 
Offi ca of Exainesning, 86 and 36, Ioedford Street, 
Btrand, London, W © G Rak 


W anted Immediately (New 

or betond hand), in Arat chuss order, One, 
Two, or Three pairs of Vortical COMVOUND FNGINES, 
tandem or uthorwise capable of indicating together 
about ZO UP , must be of good and economical de 
sign ~-Apply, stating partic Wlara arid lowest price, to 
BOA 79, Post OMece, Wert Hartlapool a] R81 


W anted, New or Second-hand 
LOCOMOTIVE, in or tin cylinders, 


gang §ft orimetre —Apply to KERR, STUART & UO , 
20, Bucklersbars, London, EC 








“ Ttnginecering.”---Wanted, 
Copies of Jan 1th, 1884 — Addreaa, stating 


rine, C R, Ofices of Exarnexgina, 36 & 36, Bedford 
troet, Ktrand, Lomion, WC Q THO 


” 

‘ Hrgincering, — Wanted, 
_4 Fob 18th « Mareh léth, and April 2nd, 1460 
—State prin to J KG, Offfeos of ENGINaeRING, 
8h & 8, Bedford Stroct, Strand, London, WO G sta 
Specialty Wanted to Manu- 

. FACTORE, by Firm having extenslyo Works 
and Foundry, near London Exceptional facilitioa 
offured -Addreas Y J, at Co ol May & Co's Qonoral 


Advertigng Offtus, 7s, Cracuohurch Street, London 
G84 


| ists of Machinery Wanted or 

_4 on SALE See “ENGINEERING KEVIEW,” 

weekly Id BE & F N, SPON, 16, Charing Crosu 

London , or of all Nuwa Agonts 5288 
or Sale, 


FOR SALE. 
—r of 
Compound Surface Condonsny 


Qne Pair 
MARINE ENGINER AND BOULFR, 
180 TIP Nominal Hvar 
F AILMOUR & CO, Bagineans, Glagrow 


or Sale, the Cheapest and 
Bost {RON STOP and BLUICE VALV iS made 


Itustrated Prico Lista ou opplication -ALLLY & 
MACLELUAN, Bentinal Works, Glasgow rat 


ae 17. SEE aaa enn 
fer Sale, a Great Bargain, 
a aclf-contained TUBULAR BOILER, quite 

new, oapilie of geucrating 80 indloated horse powor 
—Apply to J BOURNE, College of Practical bn- 
gineering, Muswell [ill a 814 


or Sale, 9 in. Double Cylin- 
der PORTABLE ENGINE, by Clayton and 
Shuttleworth, im good conditlon , beligg replaced by 


rice urAgine —Apply to STRACHAN & CO, Frome 
Hal! Mills, Stroud, Gloucestershire b2K2 


is 4 2 Bee tet ate ome 
‘or Sale, Plamng Machine, 
Ad ft long hy Gft aquaro, and left by Git, 

both with three tool boxes, Lathe, 16in centre, 20 ft 


gap bed, screw cuttuiy and surfacing —Address JOHN 
MUORE & CO, 32, Vietorla Street, Mancheatcor CG h7 


1 i ” 
for Salo,“ Engineering” Vols 
T to XXXII incluwise bound ncloth alao the 
unbound Nos From Vor XANIT up to date, also 
Vola XAXVUL to VUVIED of (TU) RF NGINEB & 
Address, No 247, Agriti & Co, Advertising Awonte, 
Edinburgh Q BO 


1 
‘or Sale, cheap, equal to new, 
MAKINE BOILER, 8 ft to diameter, 9ft lone, 
with atesin dome, two Huos, OO ?Pin tubes, 676 aq ft 
of hi ating surface, constructed to Lloyds rulus Cnn 
be xeon under test Very ph as e—A G MUMFORD, 
Culner Strevt. Ironworks, Colohostor GS ay 


y * 
[vor Sale, beme superseded by 
engines of higher power, a pair of High Proaaura 
Condansing STEAM NGINES: Cylinders, 26 in 
diam, Sf 61n etroke, with cold water ptmp for 
kame —~(Cun be secon at work ot the Manufactory of the 
LONDON PORTLAND CEMENT CO , Ltd , Northfloet, 
Kent, to whom enquirtes may be addresrod G 34 
‘or Sale, by the Mortgavees, 
the NORTHFIELD IRON WORKS, Kotherham, 
Vorkshire (Freehold) 22 aoa furnaces, 18 in 
forge train, tdin) ar mill, guide and hoop milla, 
“Colliera” tyre uull  Hailway and oannl to works — 
Apply to Mossrs MACREDIE & EVANS, Chartered 
Accountants, SheMeld G XUN 








{ \ id ns 
Jor Sale, Steel Launch, Twin 
SCREW (In progress and nearly finished), fb ft 

long hy 13 ft beam, 6 ft Win deep, draught 3 ft Uin 
ciygines 10 fn and tiin by 14 in strokes No wood 
work fitted , can be a In_ three sections, de- 
signed for high speed and Wieht dranght —For Sper i- 
fication and price yt ly to LOUDUN BROTHERS, 
111, Lothwell Ktreet, Dasyow, and 166, Uppor Thames 
Rtreot, London GQ 818 


* * rt q 

[ Shipbuilders, &e.—To he 
BOLD, w groat bargain, now lyng in Hotl 

murt he ramoved at once) NEW PLATE BENDING 
TACHINE, to bend plates [5 ft wide, driven by 1OILP 
Horizontal Engine, with reversing motion, top rollor 
Zt in diam , bottom rollera 18 in, top roller to raise 
or lower by eelPacting powcr motion, weight about 


$6 tons, A low price accepted of an immedinto pur 
(laser A ne W ASQUITH, Tool Manufacturer, 
Highroad Weill Worke, Halifax G su 





TO CONTRACTORS, HARBOUR BOARDS, &o 


fre Sale, at Wicklow Harbour 


Works, 10-ton Cameron Self Propelling 
Hteam Derrlok Crane, with 72 ft jib, Prieat 
man Steam Travelling Crane, for “B" sizo grab, 
ons specially strong Frnestman Grab, Chaplins’ 
Locomotive, several tons @ in, by @ in Angld aud 
Tee-Iron, 46 tons Steel Rails, Jarge quantity sound 
awn Pitch Pine; three good Bargea, One specially 


good rectangular Barge, on which Priestman Crane 
ial te JOHN JACKSON, Harbour Works, 


and; or 9, Victoria Chambers, West 
minster, $122 





a en er 


ENGINEERING, 





[gineering Business to be 


DISPOSED OF, hy Private Treaty, ag 6 soing 
concern, iu one of the lancet seaports on the N 
Coast The worky occupy avery advantagcous post 
tion, are in clos prowinity to two larpeal graying 
dooke in the port, have quay frontage, railway euding, 
stable, cottagr, &c Vessels of the largest class can 
Tay close to Works = Flitherto a most suc easful repair 
ing business, anid the manta tiie of marti and other 
engines, &c ,haabroncarmedon The fitting machine, 
erecting, pattern, ard mutha’ shops contour mie bine 
tools of modern and reccnt maho, with every coqusite 
A fafr amount of work fin hand Price £2,600, part 
of which oan demain on mortage Also woparately 
or together, & Very convenient DWELI ENG TOL Si, 
Fulleat piqiuirden ans teal — Address, ty first instances, 
to \ H, at C H May Ato # Gemral Advortising 
Ofiroa, 74, Grace hurch Struat GASH 


Nnemecring Business, near 
LONDON, FOR DISPOSAL, or a Partnership 

could be arrangal, special trad, , good government 
and railway connections , ssvily manag , owl ¢o 
peeullar circumetances a low flyure will be accepted , 
purchase probably from £5,000 to £4,000 --Apply to 
7.5, Wiwateny Kirk, Prarea, & Gorton, 42, Queen 
Victoria Street, London, tC qi) RSh 


S 7 
()" Sule, Que Paw Vertteal 

MNUINES, indicating 6° 0 horse power, three< 
ROTLERS, 30 ft by 7 ft- All can bo men working at 
the LANCASIURE COTTON SPINNING CoO, Ltd, 
Heyatde, neat Oldham G 497 


Dyraxe, Machines and Are 


LAMPS (Sientcas, Burgin and Qrammne) FOR 
bhALE “Stonk of Company in Liquidation Tittle 
used, and offercd at half price -MACKEY & MENS, 
COA, Dina Gx 


ot t 
Yondensers, Second ~ hand — 
Messrs LAWRENCE & CO, Linnted, have same 
Second hand REY RIGERATORS ju cood order, whuct 
can dn need to proat advantage as auirface condenvets, 
TO BE SOLE CHEAP - Apply, Latiowr Worle, 
Latimer Road, Notting Hit W G sit 


4 
f(y Le Nom Scenu- Portable 
ENGINT and BOILER eomblacd Tian cylin 
dora, in stroke Wilh roversing motion pump, and 
Injerter working preaure Latha , new, in stock, 
ane bogs -- THOMAS PLCKETT, Atlas Lrygine 
Sorkes, trintol Gant 


~ - e a | me 7 - 57 = =. 
JReady for Karly Delivery, at 
Low Prices for Cash, 20 and 9 JIL Horlvontal 
Enyce, Improved Five Cutter Mouldings Magdinis, 


sp ronulee Moulding Machine -- Apply, H SANDS, 
Eagh Works, Popham Stieet, Nottagham ain 


. ryt + . 
| veomotive Tank Ineme for 
hALE or HIRE, second-hand, cylindora 12 in 
in diameter, 191n stroke, four wheels coupled , photo 
xraph ots i vigrnon. now locomotives in progreys -— 
THOMAS VECKETT, late Lov, WaAuKER & Co, Atlus 
Enuaine Works, Bristo! {, Sof 


Nor Lnmediate Sale, at low 


prices fer cash 
Sxconp Wanp 
LANCABHIRE BOILER, 18ft Sin by 7ft chiameter 
VERTICAL OROSS TUBE BOILER, 7 tt @in by 
$ft Sin diameter 
TANK LOCOMOTIVE, 4 wheols coupled, oylindera 
10 in by {in 
A New OHP CHAPLIN'S LOCOMOTIVE 








A Boxn HORIZONTAL HNUINEIS with — lindurs 
from Jin to 1015 diameter (New 
Sft din FAOK PLATE LATHE, by Whitworth 


RAIL STRAIGHTENING MACUIINE, with onging 
attached, by Collier 
No G§ ROOTHR BLOWERS, by Thwaites 
Two No 44 PATENT BLOWERS, by Kilis 
Two SCOTT WHUEL MOULDING MACEINES 
10 ton RAILWAY WEIGHING MACHINE 
STEAM WINOLES, from fin to 7 in oylinders 
For prow and full particulars of any of above 
apply to “ PHILLIPS’ MONTHLY MACHINERY 
REGISTER,” Newport, Mon 4804 


\ranos! Wagons! Rails! 
Four > ton Steam Derrick Cranes, 60 and 60 ft 
double filo 
Nine j to 4 ten Hand Dernck (ranca 
if and 8 ton Portable Steam Cranes 
Three @ft din pan, wolf discharging Mortar Milly 
Fighty flve 4 yard kad Tip Wagons 
Mallcable Wheels, Steel and Iron Ty res 
Pifty tony 40 lbs Ralls Cheap 
BUTTERS BROTHERS, Percy Crane and Engine 
Works, or Offices, 08, Hape street, Glaaguw Uf isd 


Ready for Delivery + ~ 

One Radial Drilling Machine, 6 ft arm 

One 141n stroke Shaping Machine, 6 ft bed 

Onc 12 In litte ditto ditto 

Une 14 in contye Sliding, Surfacing, and Screw 
cutting Lathe, 146 gap hed 

One 10 iu ditty ditty = ditto, 10 ft gap bed 

One 8 in centre, risen to 10 in contre, Sliding, Sur- 
facing, and Screw-cutting Lathe, 12 ft gap bed 

Ong 101n stroke Slotting Machine 

One gin by gin Punching Shearing, and Angic- 
Iron Cutting Machine, 18 in gape, tocutdin by 4in 
by gin angles 

One Yin Pilar Drilling Machine 

GhLOKGE BOOTH & CO, Lxagincers’ Tool Makers, 
Halifax bays 

h 

Qecond-hand Boilers. —~ For 

7 BALE, Two nearly new 89 ft by 7 ft double 
riveted Lancashire HOILELS two flues ? ft 0 in 
diamcter, 16 Callaway tubesin cach boller, all fittings 
complete , for 7hyby working pressure 

OK SALE, One suprier Lancashire BOILTR, 
24ft 415 ee Tt diaueter, two fluas 2tt Td in 
diameter, shel}, 716, ends, 68, 10 Galloway water 
tubes, all fitiings complete, madc of all Low Moor 
fron, for high preamure 

FOR SALE, One first claws Cornish Hoiler, 28 ft bs 
bit. Gon diam@ter, one fine, 2ft 10in diameter shell, 
71, ends, 816, all fittings completo One superior 
Lancashiru KOTLER, 20 ft by 7ft , two flues, 2f6 din 
dianictor , 12 Galloway tubes, shell, 7 16, ends, 18, 
al) fittings and mountinga complete 

FOR SALE, Ono neacly new PUNCHING and 
BHEARING MACHINE, double onded, to punch 1 in 
18 lu trom edge, and shear Lin 19 In framedge two 
atop motions, complete, with wrought crane attached, 
price £80, weight abont 5 tons 10 cwte 

FOR SALF, One No ¥ nearly new ROOTS BLOWER 

waiter’ make), 224, Une No 6 ditto ditto ditto 

ttte, £48.— For price and partloulara of Bollors 

addreas, G 761, Offious of Kxgitaprixe G 761 & 772 


Cheap 











a tal 


ee ee —- 


sing MARINE ENGINES FOR SALE, cylinders 
10 in and 20 hn diameter by 12/n stroke, fitted with 
Payton and Wison’a patont circular balanced and 
double ported shde valor, and lak motion reversing 
gear —Addrem ALEX WILSON & CO, Vanatall lron 
Works, Wandaworth Road, London, 4 W AHIR 


i : +7 
Yi eehine Tools on Sale -— 
dn Siugle Undcd Punch and Shor 
in 
oe 


a do ito 

alo das do 

{ yn 
in 


Double Ended Punch and Sheat, 


do owith Aueh frou Shear 
lin do with Augh Tron Shear 
Bar lron Shear tocut {in pquare ot 4h by doin 
thick 
Plate Bending Machine 4 ft wide with awing frame 
Do do ft dy uo 
Do do fi tt do ilo 
Bo do 7 it do do 
Dou'sse Geared Pilar brill, 2} 19 Spindle for 30 in 
dinmeter 


Double Gearcd Pillar Dill, {ln Spindl for $0 in 
dinmoter 
Von Screwiny Machine, to #erew af once up 
? dn do do do do 
Vhotographs nnd Vides on application G 671 
FRANCIS BERRY & SONG Sowerby Berdire, bing land 


AUCTION SALES 
PULLIMINARY ANNOUNCEMENT 








BANBURY & CHELTENTAM DILFCT RAILWAY 


FXTENSIVE ANLD IMPORTANT SAILID OF 
TRACTORS PLANI 


= 


Contractor» Lard, Chippin, Norton (adjomins Gre it 
Wuatern Kaillway) 


M Arthur T. Crow, 


Contr ACTOR A ACTIONS ¥H, SUNDFRDANL, 


CON 


Has boon favoured with iuatrucfiong frome UuartRrs 
BORDRI FY DANIEL Bey, Qontractor, owinp to np 
proaching compl tian of the lute, te 
SELL BY AUDECTION, 
At the 
CONTRACTORS YARD, CITEPPING NORTON 
{Adgolmug Great Western lailwas), 
Tht Valuabl 


CONTRACTORS PLANT 
Ani 
MATERIALS, 


Conaiating of 
Eleven Splenda 6 and 4 Wheat Coupled Lovomotess 
YANK KNOGINES, 71m, 840, Sm, luin Lda, ond 
Li tu Cyhnudecs, 
Ny Manning, Wardle and Co, Hunslet Tagine Co , 
Falron kngin Co , and Fox, Walherand Co (AML af 
roccnt datca and good working order ) 


Vowerful STLAM NAVVY, by Ruston, Proctor & Co 
Teo 8 HY TRACTION KNGINES, hy Barrows and 
Ste wart 
10 Ton STEAM DEKINOGhH CKANEN 
FUtt und ,i fe bs, hy Ralmfaurth & Co 
Six 14 Ton 2 fon, 8 Ton, and 5s Ton SPRAM DLERICHK 
CRANE d4ft lo 45 ft diba Pormancut way gause 
ive 6, 8 and TOTP PORTAHLE PNGINEB (with 
and a link anotion), by Barrows and Stewart 


Three 4% ft, 


Tyo 6 it MORT AT MILLS 
6 HY Vertical Boncr and Wu,ine couninied 
TWO CIRCULAR SAW TABLES 
CORNISHE PUMPS TWO DONKEY PUMPS 


350 $5nrd Fnd and Sale Tip PATH WAGONS, 
on W and(’ 1 whet)s 


56 Permanont Way Spring BALLAST TRUCKS, on 
W oT whioels, stacl tyres 


40,000 Temporary and Permanent SUF EPERS 


800 tons STREL and IRON RAILS 60 tbs to $0 Iba 
per yard 
G,500 tt Lin, jgin,and Zin WoT PIPING 
1,200 Ft Stee! Wire Rape 
20,000 ¢ fiet LARCH, BLM, SPRUCE, and PITCH 
PINE TIMBER 


Twely) WOOD WATKR TANKS 
TROLLIES 


Two Spare 46 ft JIBS for 10 ton Crane 
JIB for 2 ton Crane 


TWO DUCKMANS WHhIGHING MACIINIS 
Threo Pile Driving brames 
TILREF STEAM ROUK BORING LNGIN KS 
Loree Gearing tor Thrashin 
WTP HORTZONTAL BOILEK 


Three Read Traction Trucks bist Rai Trucks Ffve 
Noty Tupaand Dis Screwlny Machina 


19,0001 ft Donla, Plonks, Lattens, Boards, &o 
£0 Tons FIREWOOD 
The Contents of the 
BLACKSMITHS, CARPENTERS, AND 
GENERAL STORES, 

Toyither with the whole of the 
WOODEN KRECTIONS, SMITHS’ AND 
CARPENTERS SHOPS, STABLES, 
STOKES, HOTS, &c 


forty TONNEL 


Sparc J5 ft 


The first Portion of the above Clint will th sold on 
Wronkedad and THtkevay, Istand 2nd Ootober, 1y41 


Sale fo commence each day af Jin for Feven 


a'clock puenctually 





Detailed Catalogues and further particulars of each 
day’s gale ohtainatle at the Contractors Other, Chip 
ing Norton, and from the AUCTIONBER, Manor 
Tous, Sunderland, or 
C E DANIEL, bay, 
8, Victona Street, Weatmiuster, London, 8 W 
Sunderland, 16th September, 1454 Q 869 





(Jompound Surfaeo Conden- 


Fe end 


ee 
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ee et ao 


PUBLICATIONS. 


SCIENTIFIC WORKS. 


hy W MACUL OLN MANLINE, LEO, bk RS, 


Late Mey Prof of isa! Payrinec rine in the Univeratity 
ot lasgow Tn crows Avo, cloth, sath Diayraniuy 


1- APPLIED MECHANICS 
COM CIUISING 
The Priariples of Statios, Cincnatica, and Dynamics, 
and Lheory of Strnictures, Mech wide, and Machines 
Festi lemon V2a Gd 


CIVIL ENGINEERING 
COMI RINING 
Fragincering Surveys harthwork Pouniditions, 
Masons, Carpoutrs, Metab Work, Koutly ftallways, 
Canals, Rivers Water Works Harbors age 
POURTRENTID Fuetios, 164 
Hi -THE STEAM ENGINE, 
AND OTHER PIIME MOVLRS 
Tevtu Eprituy, 1% 6d 


IV ~MACHINERY AND MILL-WORK 
COMERINING 
The Geometry, Dynamics, Matertils, Strength, and 
(onstructton of Machinery 
Forni bin, Ve tf 


V - USEFUL RULES AND TABLES, 
WITH APPENDIY 
Tablin, Torls, and Formuls for tho ude of Firetind au 
BNgiverns 0s A JAMIBSON, CR | F KRW 
SIxTl Borrton, lGe td 


Vi.-—A MECHANICAL TEXT-BOOK. 
By Vrefwsor RANKING ond EoF BAMULK, Ck 
HLOND Fprrion, 98 
Vu 


MISCELLANEOUS SCIENTIFIC 
PAPERS, 


With Memoir bs Prof TAIT, MA and Fin Porte vir 
on Steel Koyalsyo , Handsome Cloth dix Gd 


CHARLES GRIFFIN & CO, Lxcter Strect, Strind, 

LON JON D179 
Marine Kneinecring 
(A MANUAL OF), 


THL DRSIGNING, CONSTRUCTION, AND WOEN 
ING OF MARINE MAUHINERS 


Wy A E SEATON, 


M Inst Naval Ari hitecta, M Inst Mechanical 
hnginecrs, becturercon Marine toagineering, 
Roval Nasal Collune, Cheesy h 
Wari Tanta asp ThGUsNTRATIONS REDLO RD PIKOM 
Warkina Drawings 

“By far the best Manual an casters A complete 
acioint of the incthods of solving with the utoost 
Pusshle cconany, the problems befure the Marine 
bngiecr 7 4 ffte nein 

“Tu the three fold capacity of cnabling oStudeut te 
desi.h, construct and work y moder: Mauoc Steam 
Fou, Mr Seaton s Manual has no rival 7 sates 


CHARLES GRIEFIN & CO, Factor Street, Strand 
PTONDON Hy 





Now Keady Tutho Epition Tha 


Just Published, Sva , cloth, 74 6d 


Aes ) , t 
Treatise on the Parifleation 
OF COAL GAS and the APVANTAUES ef 
COOPERS COAL COMING PROCESS BR DP 
SPICL M Tost ¢ 1 With Uluetrations tn dicate rt 
ta the Lonbow flags IFERRERA 


Coxstesta -Chapter 2 Modern Hirtory 
Chupter TD Coopers Coal Mining 
Hrot ona 
Chapter ITE London Gas 
Chapter Fallacies Fxponec 


Chapter \ 

Appindin 
& F SPON 16, Charing ( ross 
York 3°, Murrny Stroct 


Couchacdinp dumarks 


Nay 
Cavetes 


London fk 


Thast published, priec as Od 


MPhe Stabihty of Ships, by 


. oC SPENCE, Memb Tnat Navat Architects, 
Consulting Engineer, Neweastle 6n Tyne Part |, for 
the us of Managers and Ofte ord of Ships, explana tw 
aastrapl way the principles of xtabillty Port U1, for 
ii um of Naval At bitects and Draughtamin qivos a 
new and eax, graphic method of dei reining the 
stability of ships at ali drauzhts of water ane at all 
angles of Reel b3l¢ 

bo & F ON ASPON, 16, Charing Cross, Loudon 


Jost pub’ shad, price 6d, A poat fiid 
Fourth Fdition, adaptcd to the New 


QO peeih cations as Bases of 
h. PATENTS 
By WILLIAM SPRNCE, Assoc Inat CE 
Sold hy ULORGE DOWNING, 8, Quahty Court 
Chanecry Lane 4060 


Juat published, Imponaldte price 44 in papercovers, 
cloth fs 


[the Petroleum Industry of 


SOUTHERN RUSSIA Ny CH MARVIN, 
Author of "The Ruswantat Men and Herat,” “ Ry 
conhotnng Central Avin,’ ' dhe Kieren Campausin 
agalast the Purcomans, (Reptinted from “loa 
Kincerimg  ) 

Offices of “sGINFRIGNG, of & 30, [he dford Street, Strand 


Post Freo fd 


Summary of the New 


PATENT ACT, 1883) By W LLOYD WISF 
(of Lincoln’s Inn Fields London)Member of Council of 
the Institute of Patent Agcnts, M lit Mob, Maron 
and Steel tat, Assoo lost (| Assoc Inat NA 
Heprint d from Exoin rere 
London Offlock of Pauinnanina, 86 & 36, Bedford 
Strut, Strand, WC 76h 


Demy 8v0 Price ly , per post, la 14d Muetrated 


fhe Story of the Battle of 


PORT SAID A Chapter in the History of the 
Futura = Reprinted from “ Engineering °  Poblished 
at 36 and 86, Bedford Streot, Strand, WC, and to bo 
had at all Bookwtalls and News Agents 


Ac 


re ee at eS See 


Pipginecring Review (Man- 
CHESTER), published weekly , price One 
Penny -E & F N SPON, 16, Charing Cross, London, 
or of all News Agente 6262 


Ss 


rr 


Se ee 


MISOBLLANHOUS 
Partridge and Cooper, 192, 


FLERT STREET, LONDXUN, Wholesale and 
Reted] Manufacturing Stationers Tracing JLtnen, 
Tracing Paper, Drawing Paper, Sectional Paper 
Mounted Papers, Continuous Papers, Ponc ila, Pena, &o 
&o, at reduced pricet Saniyles and prices treo | 4991 





W heatley Kirk, Price, and 
GOULT etsileticd TRG } 


MECHANIVAL VALUARS, AUCTIONEERS, AND 
ARBITRATORS 

Albert Chambers, Albort Square, Manchestor , and 

62, Queen Victorla Street, London, EC 


nginvering Firms of Good 
IEPUTK, open to admit partuors or desirous 

of aciling outright, are requested to communicate 
with the undersnert, who ee numhers of clients 
wn for such —WHEATLEY KIRK, PRICE, and 
OULTY, 52, Queen Victoria Street, London, FC 4a4t 


Jartnerships. — Gentlemen 


“ (practical cnyginet ra) desirous of ontering exta 
hltiahed Magiicednn concerns, arc invited to commu 
ninate with the underaiyned, who have numerous bona 
fide establishments open to admit mich — Referoncen 
art givenand required = WiITKATLEY KIRK PRICK, 
and GOULTY, 62, Queen Vic toria Mtreet, London, KU 


1 ‘ 
lex. Chaphn & Co., Cran- 
STON HILL ENGINE WORKB, GLASGOW, 
Patontees and Sele Manufacturers of OCHAPLINS 
PATENT STEAM ORANES, HOINTS, LOOOMOTIVES, 
and other nines and Batters —London [louse 44, 
Queen Victona Strut, London, EC 2470 


‘ * 
G eorge He Futh, Engine 
xX antl Morclant, 2 Piece Hall Sard, Bradford, 
England  nagines, Poole Littings and Hequlaltes of 
aE kinds for Dogdnes es, Contractors Marufacture rs 
& Clork's Gaa lnginea htst 


John Cochrane, KEneincer, 
e BARRIU AD, Nn 


Advortinog bin BT BAM ENGINEER, STIAM 
TTAMMERS STRAM PUMPS &e fn this Paper every 


Fortuight  Catalo,ites, & on applicationy 
e f 4 
Mhe Drawime and Packie 
fom) om 
OFFICE, 
COPTILALG THOUs6, 

Trrrokaeh Siuneh Moon ste Staucnt, Fe 
Gmmeccpeng aed Arc hitectitral Derawlaps Tracing 
thecseny dase arptiens Woatkine Drawing aiaidke frei 

yore whe beh s WEN OP THORP hao" 


mpottant to Pnemecrs and 


MITTAL TADS Vers Deep Penang Pure 
Water (Patent ocd, Sy Por particndar and «que 
table termes, apply, SMAICPP Bockhurst Hill, Pages 

Ota 


eit. 


q . 
rawinges, Plans, Tracings, 
&e , executed with Accuracy and Despatch, on 
moderate terms, by MBSAFR and THOTMPR, toc ba 
nica) and Goneral Draughtemen, 6, Quality) Court, 
Chancery Lane, WC 600 
M andT are thorough practinal Enatnners 


wank Locomotives, 4 or 6 


wheels coupled  ApeciAcation and workinan 
ship equal to Mato Line Knygines Apply to Ro & W 
HAWTIOUN Bryginecrs, Neweaatio on Ty 16 
Rec Actoortiaernent last wok, pace 42 


: nn x ‘ 
ocomotive Tank Engines 
aiwava in atock or progress -TTUDSWEIEL, 
OLARKE and OO, Railway Foundry, Leeda, Sole 
Nakers of KODGERS PATENT WROUGHT IRON 
PULLEYS See Jiustrated Ads ortisoment, pace 80 


. 6 
Locomotive Tank Engines for 


Main Line Traffic, Short Lino, Callicriea, Con 
tractors, Iron Works, Manufactories, &c, from a 
Miporior spec Bcation, equal to their first-clasa Railway 
Engines, and apontally adapted to sharp curves and 
hoavs gradients, may always be had at short notiee 
fron Mewar BLACK, HAWTHORN, and Co, Lavo 
motive, Marine, and Statlonary Engine Worka, Gatos 
head-on Tyne 124 


1( HP. Portable Steam 
) FNQINE, hlph class, new with or without link 
motion reversing guar, FOR SALE on ads antayeous 
tonnes «8 TP PORTABLE STKAM ENGINE, high 
class, new, FOW BALE, cheap for the quality with n 
Oft pao Mortar Millandabft ty 2ft tlin Saw Table 
Completa Kor price, or to view, apply to BARROWS 
and STEWART, Bngimeere, Banbury, Oxon i 


radford’s Machinery Oils.— 


The best and ra nate in the mnarket , succcss 
fully used and most bibl) apoken of by thousands of 
Reading dirma  Daers of ateam powcr, la fore purchasing 
elyewhore, are invited to apply oe ae frce maniples, 
elroulars and tuindreds of bend jade testimonials, bo 
JOHN BRADFORD & SONS, Fis erpoo) 


he 

rass & Cop yer Boiler Tubes, 
—MUNTZS {TAL COMPANY, LIMITED 
Fronch Walls, noar Eitmingham- Manufacturera of 
Bolid Drawn Brass and Copper Roller Tithea, Con 
donacr Plate and Tubor Pump Rods, Screw Lolta, &o 
London Agents, CHARLES MOSS & OO, 28, Rood 
Lane London, EC bith 


} oilers | Boilers 1 Boilers 1 1] 


The Laryust Stock in London of Cornish 
or Vertical Boilers for Silt or Wire trom °% to 80 horse 
wor --F HONE, South London Boller Works, Long 
ne, Borough Hotlers repaired by practical man 
bla 


only 
‘Vauxhall Donkey Pumps.— 


Purchasers on the Continent are cautioned 
ageinet servile imitations of these well known Pumps, 
now belng manufactured in Germany Orders rhould 
he given through our accredited Ayents, or gent direct 
to eur works Ali sizes are in stock, ready for im 
mediate delivery,—ALEXANDER WILSON and 00, 
Vauxball Iron Worke, Wandsworth Road, London 
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Hornbeam Plank, all thick. | Darticulars of MarineEngines, 


noseeu, dry , Warranted English growth , vers Bollers, & =A Notebook with printed headings 
large stock , coga cut to any pattern at moderate | FOR THECORDING full particulars of ane hundred 
ices ~~ 1 KEBN, 24, Waterlou Urtdge Road, | seta of engines, Boilers, and Duck Machinery Price 
London, 8 F 6191 | 7x fd —JOEIN THOMLINAON, Partick, Claagow G711 


ITALY | THE STAFFORDSHIRE 


Jritannia Company eel and Axle Company, 
Makers of Lathes to tho Rnuish Government é LI ’ 
Mea OLCHERTRIG, ENC ANT ee | sanotacturers of MANBELL WOOD WHEELS, 
Are open to RAILWAY OARRIAGE and WAGON WHEELS and 
APPOINT SOLE WHOLESALE AGENTS in Counties JES of every description 
Jn which they are not repros nted HAMMERED USLS AND OTHER FORGINGS 





Gase Teferend(s when applying for above Liberal | SPRING HILL BIRMINGHAM 6200 
terom ton good firm = Tae carleties of Lathes 6174 . : 
HVE CIAL MILLING MACHINES, with (ft @lidos idjland Railwa Carriage 


is | AND WAGON COMPANY, Limited, ABBEY 
Yun } ire nnd Life Officcs WORKS, SHREWSBURY, & BIRMINGHAM 
ae 2! Manufacturers of RAILWAY CAKRIAGES, TRAM 
Throrduecdic Street, EC Charing Cross, 8 WE CARS, and WAGONS of overy description, for Cash, 
Osford Strect (Corner of Vere Street), W Diferred Payment over a aries of yours, or on hire 
FIKE Established 1710 — Home and Forolyn RAILWAY WHERLS and AXLES, AXLE BOAFS 
Insurances at moderate rates WiOUGHT IRON BUFFERS, and FORGINGA an 
LIFE —Estabhxhcd 1610 Specially low rates for | CASTINGS made to ans} Pattern, Specification, or 
young fives Large bonuses  fintocdiate settlement | Drawing Buildcrs of the Portrush Ek ctrle Tramcara 
of clainia WAL | DN ARNOLD, General Manager 6012 





[the Ashbury Railway Carriage 
AND IKON bee (Limited) 
Openshaw, Manchester, r ies ne 
Manila ture ra of every des ription of r The Y orkshire Cr Mege (Liceds) 
RAILWAY CAKRIAGES ANI WAGONS, TRAM CIVIL AND MECHANICAL I] NGINEERING 
WAY CARS, RAILWAY IRONWORK, Carriage | C1) ASSES — Professor A BARK, BSc, Ch The 
and Wagon Wheels, Axlua, Iron Itootlng Girders, | KLLVINTH SESSION begins, in the New Buildings 
Turntabies, Water Colurans, Water Tanks, Purnpa, | of tha Collepe, on the 7th OCTOBLR Thr pro- 
Travelling and Fixed Cranes, Hwitchor, Crosmngas, | apoctus may te had (free) from tie SECRETARY, 
& Wagonr built for Cash, or for deterred “abso prorpectuges of other Technical Clauses, as well 
Payout —London Offs 24 Queen Street, EC 610! as of the yoneral di partment of Seience and Arte 
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Sle Ww. aplits Sie’ ~——e 
Fr Hf LD psenay see Ta mn 


SEMI-PORTABLE BOILERS, 


2to 60 HP Nommal, suitable for pressures from 60 lbs to 260 Ibs per square inch 


PRICES ON APPLICATION 


4013 
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im STro cH on PROGRESS. 


SPECIAL ADVANTACES FOR SHIPMENT TO ALL PARTS OF THE WORLD. 


———=—==>- 


OILERS 


READY FOR 


IMMEDIATE DELIVERY. 


Stock and Price Lasts on application. 


Ee = 





4831 









ERING. (SEPT. 19, 1884. 





PATENT AGENTS 


Ree ce TIT LENGE 
j PATENTS. 
A llison Bros., Patent Agents 
AND MECHANICAL DRAUG . 
62, Chancery Lane, Holborn, London, W.O British, 
jal, and Forel Patents obtained Searches 
made Designs and Trade Marke registered «4081 


> atents—Mr. E. P. Alex- 


ANDER, Fel Inst P A, of more than thirty 
da practical experience In patent matters, under- 
akhes all business connected with BRITISH, OOLO- 
NIAL, and FOREIGN PATENTS, and REGISTRA- 
TION of DESIGNS and TRADE MARKS at moderate 
ert a OFFICE for PATENTS, 86, foutbampton 
Bulldings, London, WO 5Bb 


Brewer and Jensen continue 


to transart business connected with Patents and 

lstrations at most moderato cha 

MANUAL post froo Eatabliahed Iudd —Offlogs . 88 
Ohancery Lane, London. 


snoery Li ns. 
Yatents—Mr. William 


BROOKES, Assoc Inst C E., Fell Inst PA j 
eatabliahed more than 30 yeoare — BRITISH, 
COLONIAL, and FOREIGN PATENT AGENCY 
bi and &0, Chancery Lane, London, W QO 8890 


, 7 on Bae 
(Sravens Patent Office, Leeds, 
J __AN branchea of business connectad with 
Letters Patent for Inventions, and the Registration 
of Dosirnos and Trade Marks transacted, at homo and 
abroad TERMS MODLRATE. Circular of Informa- 
tion CGratla - Address, Measra T E ORAVEN and 
KON, Consulting Lujimeera and Patent Agents, 24, 
Victoria Chanibera, South Parade, Leads 8738 


es INVENTORS’ 


Inventors, — Harris and 


O 
T MILLS, Patent Agents, 28, Southampton Build 
ings, London, WC , Established 1866—ma cary pre 
viously with the late W Carpmael— U TAKE 
all BUBINESS connected with patents tor Inventiones 
Jax the United Kingdom the Colonies, and all foredn 
countries NINF MONTHS’ PROTECTION 24 4a 
Attendance in the provinces at moderate charges 4737 


pventors’ Patent Right Asso- 


CIATION, Liinited - -Established forthe purpore 
of obtaining British, Foreln, and Colonial Patoants 
undi r Campetent scsatith and Leal advice Designs 
and Trade Murksd registered Handbook of new Patent 


Law yratis For information, address 
AMBRUOSE MYALL, CE 502s 
_ 21, Cockspur Street, London, 8 W Manager 


' | s 
Ylulhps and Leieh, Engineers 
and Patent Ayents, 2, oe ten Buildings, 
Chancery Lanc, London, WE Lannie date Protection 


olitained for Invantiona, Trade Marks and Dewiyges in 
All Countrics bids 


he Patents and Designs 
VROTECTION SOCIETY --The attention of 


Inventors and others—particularly) argo Urima— 
tntcrested in Patents and Designs, m culled tc the ad 
vantages of this boclety Prospectus and full in 
Tormation srratiy on appheation to the Heap Orrive, 3 
KING ATREEKT, CHLLAPSIDE, LONDON, BO, or of 
thy Geucral Agents of the Bocicty, Masars KTUBKS 
and CO, 44, Gresham Street, London, BC Branches 
in the principal tow na and abroad (640 


'Mhe New Patent Law.—To 


Inventors GENERAL PATENT OFFICE 
Estahbtished 1448 G F REDFERN, 4, South Street, 
Finabury, London, also at Parise and Brusaela = Pro 
visioual Protection £3 da French Patent £7 Rel 
pian £3 Giro ular gratin 2000 


ew Patent Law, 1883.— 


Just lublished, Gth Edition, evtirely revised, 
Handbook of Patent Law, ia plain Engieh Dy WP 
THOMPSON, Fo Tnwt PA British Law, td , all 
Countries 24 Gd Muannal gratls Port free from 
W P THOMPSON & BOULT, Patent Aye nts, 6, Lord 
Street, Liverpool and d33,High Holborn London £200 


Jatent Office, Glaseow.—W. 


R M T)IOMHON & Co , 96, Buchanan Street 
The INVENTOR’s Guive, a complete Handbook on 
Patents, Dosiyns, and Trade Marks, may be had 
wratia 4771 


Paten ts. — Messrs. Vau ghan 


and SON, British, Foreign, and Colonial Patent 
Agents, 67, Obhancery Lano, WC, transact vvory 


C 
deacription of business connected with Letters Patent 
for Inventions “A Guide to Inventors" free by post 
Katablished 1868 


PATENTS 


507 


THE INVENTORS. Cute 
TOTHE NEW PATENT LAW 
a ONTO RMA ION ER RPOTTPATION Gtr | 
HORN. SON PATENT AR ENTS 172 STRAND Und 











e Burham Brick, Lime, and 


CEMENT COMPANY, LIMITED 
NICHOLAS LANE, LOMBARD STREET, EC. 
Losvon Dapota 
BURHAM WHARF, BELVEDERE ROAD 
LAMBETH, 8 E, VIOTORIA WHARF, AND DRAW 
DUOK, NINE ELMS, 8 W 
GALT BRICKS, Oornloe Tiles and Tubes, Quote 
Chimncy Pots, Drain Pipoa, &a se Stone Medway 
Lime, fresh from the Company's Kilns, dolivered in 

, &, from 
PORTLAND 


barge loada alongside or by the van load 

the Company’s paar Plaster of Paris, 

RHEPPY, and ROMAN CEMENTS, as manufactured 

at the Company's Works, Burham, on the banks of 

the River Medwaj, and at Murston, near Sitting. 
bourne, Kent. 

Bricks, Tiloa, &c , of any d made to order 
GREAT CULAND CLIFF HYDRAULIC LIME. 
This Lime fs peresly hydraulic, of great strength 
and tonacity, it scte readily under water, and becomes 
ver, hard in a short thne 
PARR AND STRONG'S PATENT COMBINATION 
(See Lutider, May 16th, 1868) 

The Burham Brick, Lime, and Dement Company, 
having been appo!ated eols piacere oe paid! Sh pre- 
pared to Supply Tubes for the Celinlar Walls, &o, 
Prices an oe cine forwarded on application 
PETHER'S PATENT DIAPER BRIOKS, 
manufactured only by the Burham Brick, Lime and 

Cement Com 


pany 
A great variety of designs are prepared for 
surfaces, oe. seer Poe ooluranr, dow 
heads, &c., to be scen at their London Depot. 


_ Serr, 19, 1884.) _ ENGINEERING. v 
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Address: LANDORE, R.S.0., SOUTH WALES. 2 
DIPLOMA OF HONOUR, VIENNA, 1873 GOLD MEDAL, PARIS, 1878 3 


4, London Offices: 83, WESTMINSTER CHAMBERS,S. W. 


> 
i CONTRACTORS TO THE ADMIRALTY, BRITISH & FOREIGN GOVERNMENTS 
— 


MANUFACTURERS OF STEEL PLATES FOR BOILERS, BRIDGES, SHIPS, & GENERAL WORK, 


SULERS, ANC LOS, TEES, GOEL LE AMS 8S" BRAND SHbChMh Ge Addy bad BOULEM Ch Act PLATES, Wie At) SUL ttt FLANGED 
_ AXLES, FORGINGS '1'O 10 TONS, CASTINGS TO 15 TONS INGOTS, BLOOMS, BILLETS, BARS, WIRE RODS, RIVETS & 


BREMME'S PATENT VALVEGEAR, > = - - fl > maettg hk ROSS & DUNCAN, 

















Superscdiue Link Motion - . re 8 
DUNCAN’S PATENT ENGINES, ° nal HITEFIELD WORKS, 
GLASGOW, 


THE ~“ EXHAUST ® INJECTOR. 


_ DUNCAN'S PATENT PROPELLER. 
FOR FEEDING BOILERS IN CONNECTION WITH NON-CONDENSING ENGINES gull SUPPLY 
(Solu Manafscturera, SHARE) SEIW VRE & OO) Limited, Vhs Work). Mneherter y aM May 


Works with the Exhaust Steam from the Enj-ine only. Ma 


NO STAM IN TAKEN PROM fH LOTR 


Jes NORMY BVIOUVUS. 


SIMPLE TO MANIPULATE, CERTAIN IN ACTION 


PRICES AND EVER PARTICULARS LROM THE 


PATENT EXHAUST STEAM INJECTOR CO. «7 A 


WeRD LOW 7 i (TIMI HD, his 
white 4, ST ANN’S SQUARE, MANCHESTER 


DELIVERY London Repiesentatives Messrs MANLOVE, ALLIOTT, FRYER and CO, &0, Quien Victorne Street, § C 


NOUPINCTEAMA Maustoye Artiote Pray Co Plowosprove Works [SHIPRLIEE ob Diwnmii pase WaT? Attercditl foal 
AT ALE OR DSETRE- bee Sivencea Ne we eth NPWEGU PU ab dor banta Q Gee Tre er Dba GN pt 
GE ABRO OW IP Pissrig a Ce F4] Hope btiect CEMVMEPP RPE ANT) OF ft stico A Oo MWeordkarn, feu 

WATER LIVE RPOOR Tob hacstsy i, 9) Sabet ee f ane Rea PRAsbh A WDE ban iead LO, basbine Streré 
MECTULATOR | FEDS Meath fA Wo ssowpes Pagrecis Path Row [ 4. VP be Ma Part due: Paed he ul | 


. jg MODERN MACHINE TOOLS. 
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EXHAUST STEAM 
ADMISSION 
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BROWN'S PATENT SCREWING MACHINES 

POWERFUL DUPLEX LATHES, to. Heavy Cutting in Wiought Ircen and 

ae | steel 

ee, 6s AOS MILLING AND PROFILING MACHINES, fer locomotive and Heavy ling 

ey a Ph neoring Work 
sian dela ae tn pena ; SPECIAL BRASS FINISHING MACHINERY 
Lingit IMPROVED PLANING MACHINES, uP to 101i square 

SPECIAL MACHINES FOR LOCOMOTIVE ENGINEERS 

PATENT WHEEL-CUTTING MACHINES, for Cutting any nruaber of Teeth 
without Change Wheels 

SPECIAL LATHES, for Turnmg and Finishing Studs, Screws, &c, from the 
Sohd Bar 


» KENDALL & GENT, MANCHESTER. 


AQENTS FOR THE LONDON Pia ee & PRINCE, 165, Warsrook, E.C. 
BROWN'S PATENT SCREWING MACHINE. AGENTS For AuaTRALiA LISTERIT& OO., 30, KING STREET, MELBOURNE 4246 


PAT TA UTM Inf fh mish ul lil frit MI hits if 
* Latin 
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CASK-MAKING MACHINERY 


The Best Machinery for making CASKS and BARRELS of every kind can be obtained only of the 
PATEN THES 46 SOLE MANUFACTURERS, 








- cd | 
i a! 
| Give Ai ae Jrussing Machine Chiming & Crozing Machine | Head Jolnter Head Planing Machine 


FOR WHICH A GOLD MEDAL HAS JUST BEEN AWARDED AT THE FISHERIES EXHIBITION. 


A. RANSOME & CO., STANLEY WORKS, CHELSEA. 


CAUTION, ~The notorious sucecas of A] Ransome & Co’x Cask and Barrel Machmes having caused them to be copied by other Enginoors, aan 
are advised to ascertain that any Oooperage Machmes they may bd offered do not infringe any of A. R, & Co's Patents. 


SAM: WORSSAM & CO; 


fOr PAT TERN- MAKING MACHINES. 
ae _P a “Fr ) 
ah ail 


gy ( = } 


Dine ion oawing: Machine Pattern Miikers’ Bonch Patter n-Makers’ Lathe Planing and Jointing Mac hine Saw Sharpener 
ILLUSTRATED CATALOGUES FREE ON APPLICATION AT b107 


panD caws | OAKLEY WORKS, KING’S ROAD, CHELSEA, SW, | MACHINERY IN Movion 
THE LARGEST MANUFACTURERS OF WOOD-WORKING MACHINERY IN THE WORLD. 


THOMAS ROBINSON & SON, 


LONDO | LIMITED SYDNEY (N.S.W,) 


N, 
10, HARK LANE, ~R O C H D A L E.. 280 SUSSEX STREET sie 


EKETBITING AT THE FOREST HT WXHIBITION, BDINEBUBRGE : 


New Patent Overhead Log Frame on light foundations; Band-Sawing Machine; Patent Roller-teed Saw Bench 


IMPROVED UNIVERSAL WOOD WORKER; AND SEMI=~PORTABLE ENGINE AND BOILER. B22 


TINUT CODNINNG (| BRAKE woRK ~ 
LIGHT a || wacon imoxwonx 
GLASGOW HYDRAULIC FORGE CO., LIMITED, Sentinel Works, Polmadie, Glasgow, and Canal Road, King’s Cross, London, 


EDWARDS S882 & SYMBES, 


Shipbuilders and Engineers, Wharf a Road, Cubitt Town, London, E., 


CONTRACTORS TO THE ADMIRALTY AND HM INDIAN GOV ERNMENT 
epee ce aa eet oo ES , 1878. 
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Cc Nrte Thand Stuw Machine 











BUILDERS : a i ee es on 
Of all ole 4 pee a t ae = me a - ee £5 aS hie 
STEAM ang SNUING care ae oS eh ~ Caren > TI bs mre. — Hopper Suge 
: Map itee FLOATING 
TORPEDO DOCKS 
ANU GIRDERS, 
cat. ( 1 ray a 
TUGS, & aR O 2 F §, 
LAUNCHES, 


VACHIS aud PAC NCHRP tor sed River setyier up bo 160 fk Sta h, but of Steel, Wood or tran Specdenp to nul uiehoue  Diaaght of wake agate to 6 inches for shallow Rivers O06 
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HARDINGHAWM’s Patent Sectional STEAM BOILER 


ANNULAR WaATHEHER-TUBE SYsTum™. 


FOR 


Jas the iipraveal 
eegittauetqorm ot Waites 























Via cm eon debe 
FULL PARTICULARS, i - aoe - ; 
Apply to Sof on i bi Workin ts 
te a VIthowel the water 
¢.6.M.Hardingham ae ° 2 fae 
Enemeer, y i? | Socata ee Le ao 
: AUbut di pee then 











Iie y tadi birth 


191, Fleet Street, 
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eer h itt 
; a | , oot hi ' lean if 
Sar | a 
LONDON, E.C. aR CHNHATY bay | ‘ Crgriedl 








ee eee en 


) ENGINES 


ALL SIZES ABOVE 2 HP. SELF STARTING. 


GAS 


FROM 1 MAN TO 100 HP. 





Compression — ne 


A THRIN SON'S PATEN TS. 


i PRED-WATER HEHATERS 





-” Bare! Wate 
ngiie *-( JOAN HASTIE & CO, GREENOCK, SOLE MAKERS OF THESE HEATERS FOR SCOTLAND }- Hated 


Sole Makers: BRITISH GAS ENGINE & ENGINEERING COMPANY, Limited, 11, Queen Victona S8t., London,E.C 


oe eee 


Ships’ Engine and Steering Telegraphs. PROCTOR’S 


SS a as Sr ea EK IEE ay ET PILES 
Over JOOO Vosseis have been fitted with CHADBURN & SON'S Patent Telegraphs tactuding n 
all the noted Steamers in the World, also 200 Vessels for English and Forel rn Navies d, eC EC anica 0 er 





EXHIBITION 
AWARDS 


cHADBURN &S ONS 
paTeNT DUPLEX GONG  zass. 
ENGINE AND STEERING REPLY TELEGRAPHS. 


ORDERS INDICATED 








LONDON, PARIS, NE COAST, AMaILROAM, Froth 't 


BUFFER SPRINGS & BUFFERS 


ENTIRELY DISPENSED WITH. 


WORKS NOISELESSLY 


Wil apply the Stoker for Treo 
Months upon approval 


Ove: 1000 Boilers o 2000 Fuina: es 
have been supphoed with these 
Stokers, 

Over 200 Machines now working on 
the Continent 
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BY SOUND = SIGHT, 








Pie nipkest ()e apes aude td Uy nent ore th 
Maret 


Wall lopaanfe fe prod toe tore Steani x th fies 
Cour teu urd date Ds bane fda, 


ee 
Nodriftiiy of tlie Peal a fo st the be fe thiat qa 


: ald ed 
6) ASTOR 
Chie cepedtnp any fiert ee used Ge ON the Steals 


TELEGRAPH WORKS -WATERLOO ROAD, = wii) PROCTOR. PATENTE hd MAKER, 
—_ GLASGOW e, anbeRSroN quay LIVERPOOL. LONDON. ov, Fenowacn st THAMMERTION IRON WORKS, BURNLEY, LANCASHIRE. :.. 


—_ RIVETTERS HOLBOROW & CO., Dupsrince Iron Works, Stroup, 


toh MANE] WOE RE) > Ob IMPROVED 


Slup, Locomotive, Carmaze} Condensing & Non-Condensing Compound & High-Pressure Expansive Engines, 
Builders, and Boilermaker. rStaieg 
V4 
Fracd and Portabh Hydrauli 
Rivetting, Flanqing, Beading, 
Forging, and Punching and 
Shearing Machines, 


HYDRAULIC PRESSURE ome wenn = - r k * wae t ve Pa 
PUMPS & ACCUMULATORS COMPLED PNUINE TANDEM SHINE 
HYDRAULIC CRANES Tur Coupled Engino 'e fitted ih TOs POLO 6 Cola Invention of Diisaaging Varye coaldin. 


cither hel! to woth mndependendls etioukd ibe necemary Uirengh aceldent or tepear, Qi y tidls qaahae 


1 tp ba vine 
Hydraulic Pressure Valves, Pack- me ie Tandon Enginc is desired oof) at pustome ean howithdinwn altovadther for ropes da saaphy 


; raha day covery Tf Hay no mare work In, ye nntsy that ordumary CHAT, OCCU pees Pea TlObs Apreety drat dey uiies 
ing Leathers and Moulds, &e, rene Cpe asghs fetid aeage 
Yovaeumim o Ho dbe  dadow atmosphere id read, nounmtired Viv ew Sinan Acuisad Yao ber a3 


A DERP GONG 
fiom 
Aatorn to Ahead 


A SHEITL GORG 





Alicnat to Anferi, 
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x Cosprsser wale conaunphien of fuel a praved: ty arb uative drial, does met axcerel fb pea ul 
yar hour, and papa i above floor 
5 THEIR SIMPLICITY ENABLES VERY LOW PRICES TO BE QUOTED 
q ufo TT M 1 \ pou Dd tavel WOH Trqtent apie) wou ude Torgetten atiy t WW 
CROYDON WORKS, 511! ie ny He “ i ae oo ee : ne in - Ne . a heures ne fags He Bo, thei es a 4, Li 





HUNSLET, LEEDS. STEAM USERS, PLEASE SEND FOR PRICE LISTS iva 
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METALLIC PISTONS ATLL & SMITH, Brierley Hill Ironworks, nr. Dudley 


WIGZELL, . PATIENT at ee STAFFORDSHIRE, 
POLLITT & | ee li Manufacturors of 
’ ‘( Ss Coe as 





Marine & all kinds of Steam Engines uM Machinery both in Iron & Steel 
SHAFTS UP TO 15 TONS WEIGHT. 


LOCOMOTIVE AXLES and RAILWAY CARRIAGE BUFFER ete Lael 


FTERL COIL — peepm 
ADVANTAGES. LONDON OFKIGE | LLB, QUEEN VICTORIA STREET, EO am 


Perfect (h. iiftese, Cretireaue bate ability and efeabrety 


rworay sarees oo. KERR, ST UART AND C O., 


ENGINEERS, LONDON GLASGOW 
SOWERBY BRIDGE, 20, BUCKLERSBURY, EC c | ENGINEERS & nv enenven | 15 & 17, ROYAL EXCHANGE SQ. 


Aro the SOUP MARKERS of he PATENT STEEL 
ATEN Tr 


COPRS whieh cam te dead froue fd tchea atin Ger ap 


for beri tres eli the fer etm vert abort wotiie Mibernaf 
SUPTPA BLE 


the baston complete fer foamed oer Merrie Work and 
e 
FOR MINES AND 
PLANTATIONS rt | e 


WAGONS & LOCOMOTIVES 


Cotte and dara aiid Pidee cats be had an appheation 
FOR ALL CUASsES Gb Wold 














PHOSPHOR BRONZE COILS cast in (ric 


form dy our Pateut Machinery 


London Office 37, Walbrook, & C, 


AGENTS A A luaewatt, Bloom Papi Worker 
hotel rand, mod af 9% Phop tenn Phase, Glaapgow 


Pawritieine Go) baiarecry, death “iat 


EMERY AND ; a 
ACTON & BORMAN ee, | ee ee STEAM LAUNCHES AND STEAMERS 
a Specially Designed for Light Draught. 4105 


iW i NSURPARSABIE hls! 


72, SHOH LANE, LONDON 


MACHINE TOOLS. RANSOMES, SIMS & JEFFERIES, LIMITED, 


———_—__— Orwell Work? IPSWICH; and 9, Gracechurch ee LONDON. 
A. BARNSHAW & G0., MELBOURNI INTERNATIONAL ENITIBITION, 881: 


GOLD MEDAL for Portable Engines, GOLD MEDAL for Vertical Engines, GOLD MEDAL for Thrashing Machines. 











ERR & STUART'S PATENT 





Crown Works, Booth Town, 
HALIFAX, YORKSHIRE. 


MAKEHA OF BIT RFRICER 


Shide aud Sqrow-Cutting Lathes, 


PANNING, SPOTTING, PREPPING, PUNCTUNG 
AND SHEARING MACTEHNES, do 101 





"A CARD - 


We wih to ecull your attention te ott 
newly cyscovered 


™ Ss ae i ‘A by v a ‘  ? ace ae a * i 4 oo 
Ararahove Ohrcthge Cale!| “SER ee 
mor DUS OSp UI d b LIGHT TRACTION LNGINES VERTICAL STLAM ENGINES 
Whreboa the host and cle apest method of WHEN WRITING, KINDLY REFER TO THIS ADVERTISEMENT 


Hiehin Pho pda Brome wetlroat peeral 


nova annie HENRY SLAGK’S PATENT GRINDING MACHINE CO, 


Vachaad oO peor cont leo an cast fot 


he results : “ty, 
Sold nF Uy Cakes, 8/6 por Th | awe. as SH EFFIELD — 





ee Leah ‘. ¥ F 7 aoe el 
PALLNT TOIL ABE LNUINBS, pal 










‘Yoode had only from the well huown 
boundry be {UT EMT te Makers, 
JAMES EVANS & CO., 


(ANS TEIOUN, cae 
STANCH ESTER 
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MATHEMATICAL INSTRUMENT ee 
x t wee Tete toncl ee ere. 
MARU EROTORES if wag wil a rt mT tig mn a ao itd i! af HULL tt naa 
To HM ‘a Government, Conner of India, Schnee and ae a at cy , 
Art Dopartinent, Admiralty, &¢ : Sr oe 4 es Ase ae . Nase, 
: se Gear ar ee rel =2 ai “ie oe = ale ar a ie 


Mathematical, Drawing and Surveys Tisteuments TSE New Lal 4 Ne 
ofovers description, of the highest quality and nla, li Sai ce ae venue eres peli _ fe a i. ti eros annece tos gle ees ral Ere LL ee Ap i hemes Tho 
1 efweentin Stpments permit of a apo an nsaure 
at the niogt moderate prices abd! exceptionally khocn cutting power withont pi oi ditirioration fo the temper of tardemed stecl Wall Pirtace grind diel, Cc vat and W rroughit Tron 
Price List post free king tne Msvider to the Trace Broan, Stare Slate, Ae Recor caded foe fo trp 4h Valves Dapre covet Coaster a crit ath gretne cad matetit itipe Grinds Dhas on sldea and y4 riphery, Machine 
hoped for Wood, Paper Cridboiurd Metals and: Dobaces Cath. Machines Sheer Blades, Koller Hara, Finger Bare for Roupers, Heaper Seotions Coulter 


Address GRLAT TURNSTILE, HOLBORN, LON DOW, W U Plates at an enormoti econenn ove. Milling, Phening, ar Tuts, 5194 
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BN THI tf ay 


STOLLWERCK’S PATENT WATER PURIFIER, 


Which possesses IMPORTANT ADVANTAGES over all othe Appa ates acl Methods dor the 


POSITIVE IN ITS ACTION. ENTIRELY SELF-ACTING. 
CANNOT GET OUT OF ORDER. NO WORKING EXPENSES. 


NWO CHEMICALS USED. 


POR LOLL PARTICULATS APTLY 


THE PATENT STEAM BOILER COMPANY, 28, Heneage Street, Birmingham. 


And 11, QUEEN VICTORIA STREET LONDON CONRAD KNAP, Representative 


Highest ond only First Class Award at the Caloutta Intornational Exhibition, 188J-4 


TRAMWAYS DICK, KERR & CO. TRAMWAYS 


th hice pn Pon 





alge ts ' 
Se ae aay 
Siedivtnck ety ‘ey i 
a” \ . Me 


Plo ae 





—. 


Qvev 160 miles of Tdne now laid tu IWnglwnd on the above acne 
BUILDERS OF TRAMWAY LOCOMOTIVES AND TRAMWAY CARS G0? 


Mstimates, Speceatons, avd Diawapes on appheation to HEAD OFLC 101, LEADENHALL STREET, LONDON, EC 
WORKS BRITANNIA ENGINEERING WORKS, KILMARNOOK 


THE PATENT SOLIDIFIED OIL 


For Lubricating Ordmary and Steam-heated Journals, Engine and Steam-Hanimer Shdes, & 
And for use wherever Tallow or Suet is applicable as a Lubricant. 


THE CHIEF FEATURES OF THIS LUBRICANT ARE 


YY Fah 2 THOLGH SOLID IT IS SOPT oT EMISTEREECPUY NEC PLAT 4 IT LASTS LOLR TIMES AS LONG AS TALLON 
SAMPLES, PRICES, AND COPIES OF TESTIMONIALS ON APPLICATION 


MANUFACTURERS: 
A. B. FLEMING AND COMPANY, LIMITED, 


CAHROLINE PARE, HDIN BUNGE. 


LONDON: 15, WHITEFRIARS ST., FLEET ST, E.C.; CITY OFFICE. 188, PALMERSTON BUILDING?, BISHOPSGATE ST., E.C 
ETRMINGHAMN 6G, GMORGE SPREE RY PUN RUA Pde no 


SELECTED FOR USE AT THE 


New Dock Works, TILBURY 
Where @9Q ate 


comsticret 


1 ITS PIG MELTING POINT - 








RS a mrtg 
















SPECIALITIES: 
CRANES, 


TRAVELLERS, 
WINDING ENGINES, 
HOISTS, 
Win OFRE!S, 


- PUMPS,— 
MITT BNGIN ES 


FLITKI WLI 


COLLMANN'S PATENT VALVE GEAR 


Cheapest and Most Kllicient Crane im the Market. 


ALL OUR CRANES HAVE TWO CYLINDERS AND 
LINK REVERSING MOTION 


HOW tt 


woth 
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SEND Fon ee STRATED WANE Rook “tt -- 
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J, JESSOP & SON, = 


LEICESTER. ON OF 


aot se et 


LONDON OFFICE: 113, Gannon Birese B.C, 


INCRUSTATION steam Boilers PREVENTED|« 





1X 


JOHN BEATSON & SON, 
8ST MARY'S GATE, DERBY 





TRON snd PIPED PASE ofall ned) oon fret 20d to Kd lbs 
Per yerd—new qparf fo oaew aligditly dafactiva cr macau hand, 
With Piss jiaten Bolt Gud Nouba (hatte #plkes ana Dolote 
sec a Tene dig de tibatols eden requiges 

ritechanil deo Wire hoje dan naotive Kiiglt es ae ae 

Werk Platen Bhowta a Steal of wll kde Pr Tron oof all 

hral 


jraln 
Trallvered at at? baslweany f tatign ated Porte i iret Arttata 


Deals, Battens, Spruce, Flooring, 


mdathia TIMBER wiolloaie POW PRIens 


Th day Mtn Delos Dh aba ut fel pcr dt rua wn Ds 
einoaf Ped per se mo ody daw oat id, we by fee 
Spied ii ee Ge BE ‘Hie filaener out til yn 

qeetbe fate aby ple Mat Hybcriach atee dg ‘ Siig 
Lotter, Pda fener= beth and all tde a mie ati it 

Houten af dee wbip ee et facad t l. 
GEO BRUCE. i i. ademhaliSt London, 


THE 


WARRINGTON WIRE ROPEWORKS 


CEAGCY UL 


tinap Orrick 13, GORPRF PIAZZAS LIV ERPOUI 
VWoRKA- WARRINGTON 
CONTRACTORS TG TH ADMIRATTY 


Monufar ture from the very best acleeted Charcoal and 
Steal Wire 


All kinds of Round and Flat Wire Ropes 


For Callerna, Aftnow, Roallwaya, Guides, Capatann, 
steam Plougha Ships hugging, Sienal, Sash, and 
Tictute Corde bares Stragids ba hetrang © otal 
tora, nud alk prti lew comteetod wath the Tage dls 


THE RAILWAY SLEEPER 
SUPPLY COMPANY, 


Lit b, 
Creosoting Works & Saw Mulls, 
Al 
TE XNboN bach, SE NDE REAND, 
\LEXANDR A DOCK, GRIMSBY: 
AND 
EU LT, 


Vib POR EA Doh, 
Jor prices Appl ote the Phoad Ofttee U7, Giicechtire h 
Stared fuomden blow 





=. Wy. es ee 


ADIN 


AIR COMPRESSOR 


Peh APE TURPOSES 


Thiiinost No But 


GEORGE sCOTT & SON, ENGINEERS, 


44, CHRISTIAN SLUELT, LONDON, I, b216 


x 


impsoveo “ UNIVERSAL” GAS ENGINES y 


Have scoured Pestunoniuala for 


SIMPLICITY IN CONSTRUCTION, 
PERFECT RELIABILITY, 


LOW FIRST COST » EFFICIENCY, 


From PURCHASERS IN ALE TRADES 


Health Exhibition, Stand No. 1,251, Western Annexe. 


SEND FOR NEW PRICE LIST 


T. B. BARKER & C0., “Universal”? Works, é ! 


ENGINEERING. 
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SCHOLEFIELD STREET, BIRMINGHAM. pce PERE ons: ae 


THE FALCON ENGINE & CAR WORKS, TIMITED, 
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a 2 ean li ae Eilon si pyby basta gl (9atE! STE a if ~ th or, In se li il 
“Cie suk anal LAAT ates. eer aeees 


a 
ro 


Cothorn  franmwork . A 


ry tiidecis, oh bot or Ses 
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aut NARROW-GAUGE LOCOMOTIVES ta: Licht Rulwiys LOCOMOTIVES, with from fan te Lem 


Wheel, clbecaupbedl or specailly dl aqrte (ter pomp: round sharp curves Or aaed miliugee tee p gradients 


ENGINES ot er sem alway dt stock or re propre: TRAMWAY ENGINES of every suse a 
TRAMWAY CARS and CARRIAGES. Open and Clow. WAGONS, &e, a 
BPHOLBLOATIONS, PEHOTOGRAPE SES, ANT) 1 eICmS ON APFLICATION. 


GHAPLINS’ PATENT CONTRACTORS LOCOMOTIVES 














; see fh me h re f fi 


ats 


92 TO 27 HoRS Ei- Se ee 


Cie le nade tee caret ana bth foun A HP np wards and ave x, cally adapted for steqp inclines and quick curves They 


trom to ther nominal horse powe 
thom, and ogaiphs om comstiuetion ail geared to ite ver heavy weds hts di prapor 
Vbue amber mie sucee sftlhy working af Qt Af TES, GASWOTUKS, TOUT WAY SIDINGS, &e 


Steam) Granes, Portable or Fixed, for Wharf or Rally Steam & Hand Derrick & Overhead Travelling Cranes, 


HOISTING AND PUMPING ENGINES, IMPROVED STEAM EXCAVATOR OR “ NAVVY,” STEAM ROAD ROLLERS, 


And athorsab out (di Pb ins SVERTEH OND PN cINES nad BOTPT RS aby ue dn stock or propless 


—_— — {iby 
PATYTN TIES VN bb sod MANUTACTUERI RS 


ALEX. CHAPLIN & Co. Cranston Hill Engine Works, GLASGOW: 


\\» 63, QUEEN VICTORIA STREET, LONDON, EC ° 


f\ Rusnworth & Co, 


{late Dorciien With Mensrd br ure Berry & Sonn ) 


Engineers & Machine Tool Makers, 
SOWERBY BRIDGE, YORKSHIRE. 


Improved Lathes, Planing, Slotting, Shaping, 
Drilling, Screwing, Punching and Shearing 
Machines. 





Plate Bending Rolls, Speciat Angle 
and T lron Bending Machines. 


SPECIAL MULTIPLE PUNCHING AND 
SHEARING MACHINES FOR GAS 
HOLDER AND ids MAKERS. 


STEAM HAMMERS, 


Geared and Steam Riveting 
Machines, &c 


PLATE EDGE PLANING 
MACHINES, 


lur Boller Makers and Ship Inildearn 
b1Us 
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W. ROWLANDSON, 


132, Boundary St., 
LIvERPoot, 


—— MAKER GF — 


UIL MILL MACHINERY 


On the old system, or the 
ANGLO-AMERICAN, 


OIL BOILING PLANT, 


Machine Moulded Wheels, 


PULLEYS, SHAFTING, 
ELEVATORS, 
ENDLESS BAND CONVEYERS, 


AND ALL KINDS OF MILLWRIGHT AND ENGI 
NELRY' WOICK HTS 


BLAIR'S IMPROVED MARINE 
ENGINE yy See , 


Gt earene 


Price, up to 600 HP, £16 10s, 
i Has teen storhed ta cuchers of Serew 


SENSITIVE & RELIABLE. 





for further partiouwlus apply to 


GEORGE BLAIR, 38, Queen St., Glasgow. 
J.& W. HORTON, 


HINA WORKS, 
SMETHWICK, Murata 


Near BIRMINGHAM. oso ot 


(mst dant Woou.lt fron 
Tanks Purifier (on 













Worougbt lion dovere 
fur Phatlumery Portable atid 


aegis Qlederm  Roafe  Cluterns, 
Oil lanke Mellin, fos Cructbing, 
Kall Vane Amb a ange Boilers, 
and every description oo General Troy 


Work eee F 40.24 


Drawings, Specifications, and 
Estimates Supplied 


OH NORMAN & CO. 


(LATE OF PULTENIS STREET), 
KEPPOCHILL ENGINE WORKS, 


GLASGOW. 
Engineers, Millwrights, 


AND 


Boilermakers, 
High and Low Pressure Steam Engines, 


PLANT FOR 
Distilling, Refining, and Cooling 
Paraffin & other Oils 
HYDRAULIC & FILTER PRESSES, 


Machinery for Degerming Matze for Brewers and 
Distillers, under Muir's Patent. 

FLOUR, CORN, AND RICE MILL MACHINERY 
Roller Plant (Chilled Rolls Ground 
and Re-Fluted ) 

SUGAR MILLS AND SUGAR REFINING PLANT 
WATEK WHEELS AND GEARING 
bor tranmuittiny power 
Woop, Siosk, AND Marnik CUTTING AND CIRANITE 
PoLIsting MacHINeRy 


LANO-ENGINE AND MARINE BOILERS, 


Milloable and Cast Iron 


TANKS AND CISTERNS. 


Wana for Burldligs, Dosis aud Spocifications for 
Michiery, on the Newest and most improved prin 
ciple muule out when required #431 


- SEPT. 10, 1884. | _ 


om 1. 


This Machine can 
he made with 
cither Singh, 

Double, or 
without Angle 

Iron Cutter 






HORIZONTAL PUNCHING MACTIINI 


Shipbuilders’ 


ENGINE 





ERING.. 
and Boilermak 
SMITH BROTHERS & CO., 


KINGSTON ENGINE WORKS, GLASGOW, 


Punching and Sheating Machines, Plate-Bending Rollers, Beam-Bending 
and Horizontal Punching Machines (with either Double, Single, or 
without Angle fron Cutter Combined), Plate-fdqe Planing Machines, 
Keel Plate or Gatboard Stroke Bending Machines, Plate-Stiaightening 
Machines, Countersunk Drills, Single-Oull Verticals &e , &e 


= PHICR AND PAR PICUD ARS ON APELICUITTON m8 


ers’ Tools. 





PLANT) GEN DENG 


ROTIELS 





QUALITY GUARANTEED 














ty 
NT 


APTTY To Ltt 


Yorkshire Crucible Steel Casting Foundry, 
DEWSBURY ROAD, LEEDS 








NOTICY AGAINST INE RINGERS 


MYhe Walter © Chureh Hn- 


cinco, Company, Punited havin, whee rb raed 
that various infringements of ther Patents Now bes 
of defy, B4odof Tsp? Tdvhol la??? Job ot ESSO, and 
478 of 184? hase taken place Hereby Gave Note that 
legal proceedings wll be taken agamat all person fa 
frdtprg, their rights by the miiwlacture an use of 
copncdin which the Patented Pniprovcments, or any of 
them, wre criploved, and which eupines hive been or 
Mas hereafter be made, by persous not Delng Lieu 
feodw tinder the Patents 

Tne WALTER CHURCH LNUINBERING CO , 

14, London Street Fenchiwry la styes 4, LIMITED, 
London, BC , 14th dunuary , 1988 4k7U 


—_ -—- 


HALLIDAY’S PATENT 
HIGH-PRESSURE 


SELF-CLEANSING FILTER. 


1 Saved lee ruktation on Botlirs 
aed by wolid inatter 

2 Pures the Water, hot or 
cold, tefore ontertng the 
baller, without dajury to the 
(ter 

8 Con be chansed metantly 
Withont interfitting with thu 
bolus arrau.enicite or sup 

: Ny 

= It uw well adapted far Water 

works, Bleuch, Dye, or Print 

Works, Threwer, and ll 

Manufacturluy Purposes 


Apply for Circ ulur to dhet 


J.TPATLEIDAY & Co, 


Po Wand Works WaterSt Newtown Maneleater 


ORMEROD, CRIERSON & CO., 


St. George's lronworks, Hulme, Manchester, 


Tave the largont aasortiwont fi the traule of 


PATTERNS OF SPUR WHEELS, BEVEL WHEELS, AND 
MITRE WHEELS, WITH TEETH CUT BY MACHINERY 


Algo Fly Wheols, Driving Pulleys, and Druma can )e 
aupplid Rored and Turned if required 
Catalog tee on application Alnu Manufacturer of Hlaat 
Fiyitraa Culliery aod other denutiptiona of Histionmry Bip dies 
and loders MUl Goatig Crane and Lurutalioa & 
London Offlc 6b, WESTMINSTFR CHAMBFRS 
VICTURIA STRELT, b W mas 











JAMES GOODWIN AND COMPANY, 


fronfonnde rd, Frycuucre, and Reuteo Putters 
CONTRACTORS for HATLWAY PLANT, viz Cast 
Iron Chairs Stecpors Tanks, Water Cranes Avis 
Bowen, Screw Pilea for Mrilges, Piers ant Whats, 
Mlaat Furnace Castings, Tnyot Morlda, and covery 
description of Plant for Colherlos, Tron Works, &e 
Alay all kinds of Castinga for Pupguieera and Tool 
Miukviw Mutuufactiure ra of dram asc Stesl Brbely oss 
fron dlooflng and Bulldliyk, and Coneral Structural 
Work  (Brid,e Works ut Motherwell) 2247 
Works, Ardrosaan Johnatote, and Motherwe fl 
Shipping Porta Ardrowan Glasyow, Greehock, Loith 





ROBERT WALKER §& PATENT 


HYDRO-CARBON FURNACE & APPARATUS 


Vide ditiiace wie Sppmerit te tuakem ope tae fo ad tee dye tom, 
dutyod three tomeofvoedlater te pened adi fata wet] cet ae 
peony pa baadk Pte thre can da Dig dite Vor awtimputsdie foi fan 
tunnousl) ON Brekke Spake ci Valin 
Bur farther portuiudaig iy pty te 
ROBERT WALKER, C F , Consulting Engineer, 
Phe Pacem, Weel Cardo bungie & Np ymrntus ta dal 

e UNION COURT Off Whgab sPhrkd k ¢ 
VWankets—Menaiy Manton A Co bs Lomb od dt 

Waeoe Facnpectuarn FP th faomgoet atte dt cbd tes t 


ri, 
Mi 


ROBERT MIDDLETON, 


Sheepscar Foundry, LEEDS, 


Ri dd } Reta Too 
Messrs duhn Bingley & Co, Harper St, Leeds 
Bungh y's | Speciat" 


,_ PACKING PRESS 


bor sromal) ware deutes 


WILL STAND ON ANY FLOOR 


PACKING & BALING 
PRESSES 


Of varlous shan in Stock 





SCREW PRESSES 


= - Mehevcry cleatriptyon 


Hydraulle Presse for Lirasheas acather Dresden, 
Wool Cotten aul Uay Puebeas ‘Tobac oa Mbuwutie 
Lurers Hlrewerd Pauper Makers Painters Weleda and 
ANd. Oliecund arto Gab steuriae Tar Pasta ra we 
Hydraulic Pups tor dai, Melt, ot Steam bower 


Hydiautle Peathers of all ia Tomta, tft. 5126 


COAL PRODUCTS 





JAMESON’S COKING PROCESS 


Applicable to any ordinary coke oven 
and all deseriptions of coal. 


Over SOO oven are already at work ar arranged for 
by ownere of over 10,00 ovens 

At a nominal cont tha process faved the volutile 
wrockin te of eo ud quod qietr beret qo, aed paves 
mncrenaed vid of coke of aap ved tality 


Fok PARE CLANS ALLEY To ds"! 


JABESON'S PATENT COKING €0., Ltd., 


ST NICHOLAS CULAMPT RS NY WCASTUL on TANT 


SS antmmenaeetiiten 


ODGKINSON & CO.’S 


HAND-MADE PAPERS 


ris 
Drawings, Specifications, Account Books, ée, 
The most suituble for bavineeré and otheis, 20s 


CAN PE OBPAINED PERROL GID ALL STATIONERS 








THOMAS PERRY & SON, 


Pee 





HHighspields 
Worles, 


Mp VISE pistons 


MACHINERY. 


BILSTON, ENGLAND, 


MAKERS OF 


CHILLED & GRAIN ROLLS. 


Up te largest sicos, turned for rollmg all kinds of mic tal 


PERRY’S PATENT MACHINE MADE WHEELS, 


ROCUPAEY TS Tstiped 


STEAM, BLOWING, & WINDING ENGINES, with patent adyustubl 


by Wheel porte ct 


PUNCHING & SHEARING MACHINES, wd all kinds of ROLLING MILL 
Cnstings of every clescription 
anibothear Rolls Ground and Polishe a 


lou: Mill 













TRH RSE LAUNCTIFS aie fitted 
With apecial fies  stewniiny, 
Boller, acceambhe for «loaning, und 
adapted for sca water, and are 10 
usu wll over the world for every 
Purpose for which @uall Steauu ms 
are ad aptod 


STEAM LAUNCH “PHANTOM " 


rms pan 


MILLER & TUPP, 


STEAM LAUNCH BUILDERS 


Cheek Works, Middle Mall, 
HAMMERSMITH, LONDON 





¢ 





aoe oy 


40 ft LONG 


Hitt 
Weite far Nox of Ulustrated Jcecriptise Price Lista of btoam Launchers, with bheet of Photoprapbs, seit on receapt at hi TLaglsh or Lore tyu Stutipes 





a, 
at ye 
He" 
ne 
Se Weed 


WHEELS. 


Micke by Machinery, all sizes, for 
Cartiies | urta, Nava, Wear ans, 
Cals, Oiiunbusesy, Ae 


WHEKLS. 


Tare Stock alwayson hand Tyro- 
my Repans, and Special Orders 
cxrcuted at the shortest notice 


AXLES AND SPRINGS SUPPLIED. 


Sty ss 


PRICES QN APPLICATION 
een ¢ eee 


SMITH, PARFREY & HITCHINGS 


PIMLICO WHEEL WORKS, *!1: 
BUCKINGHAM PALACE ROAD, LONDON. 


RICHARDS PATENT 


STEAM ENGINE INDICATOR. 


sole Manufacturers am Scotland 


HANNAN & BUCHANAN, 
} 7), ROBERTSON STREET, 
GLASGOW, 
ALSO MAKEKS OF 


Bourdon's Putonf Pres ure 
Vacoumi aed © on ponnid 
Chanpess, Dargie Counters, 
Prajgane  TPelegaapha, iedu 
case Crem fon Paedie sting, 
Layanes, Salmon ters, ther 
hemeters, Lever Clachs, Ac 

bal 


E. S. BRINDLEY 


BOURTON, DORSET 
SPECIALITIES. ——— 


VERTICAL ENGINES, 
Horizontal Engines, 
SAW BENCHES. 


Cidmlugues on apptication 

















LONDON SEPO THOS 


11, Queen Victoria St. 
ie EC 





Palua a Tetous ta 
the 
4arn 


' F 
ee Shippers andl 


Trade 


XI 


F ~ ROBT. HARVEY & O0., 


(Successors to D. Gook & Co ) 






; Colonial Engineers, 
[Pam GROW =F 
: IRONWORKS, 


(; [, ASG OW, 


as er si WAITERS OF 


| Steam Hammers 


For Steel Works, Forges and 
Coppersmiths, 


A op 


Shipbuilders’ and Bouler 
makers’ Tools, 


SUGAR 
MACHINERY 


Mt evens cle se tupotiare 












= . =e 
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Bok Mithersof toch a 
By atcuar Steven aac 
HLassesy  Patunit 
Viycbevulic | Lanvat baa 
Nbc hina 





Punehinae, 
Co Sheri, Sun 
m— Pron und bor 
Curb Gna, 
MACTITNES 


_—— Wy) 


. cela. * Se = ‘ 
WINDING AND PUMPING ENGINES 5 


ore “Draughtsmen oT Tod 
ie YS, % eee 8 on Wood 


c 


hk, 
bee, 





) 









s 
ive 


ef | 

rr Ss WN 

ut 3) aires 
sy *REE 


if 


Aan 
: 7 f 


epee Ae eters it a ie Noe at 


<@ 6e ESSEX ~ STREET 
Avis if srpi7es A STRAND 
A ae ON UPLICATION o AEC E POD NE 


PATENT HORIZONTAL 


COMPOUND CONDENSING STEAM ENGINES: 


The rdeat ane well known coomamy ur fael of these Mnanes haq been wie proved 
hy Very: wie ful thials, pourdicubork ot which seat on ipphention (See also‘! Minutes 
ot Brocecctinen of he lustitition of Civil Enemects,’ Vel 66, Session LSSO Sf, 
Part EN 4 

Vhoy have repo them cost moa 
avainnty Coad au ang, 








K 6 







K 





Short time, are et anore compleated than 
aemes, peatire anuch tess water dor comdennme, ue greater 
bhall to cleave, vine ibe 
144 casi Seer ci funy 
repeuirk BS Gbtlimars 


Ieneiies 


fie wes where Bool 
ers are overworked, the 
adoption of these Bay 
tlle feuds te awisy 
fling, Cuwtne ot wear, 
tear, armel labor, get 
dehingeodd Borers ore 
durable and capable of 
erage oth ndldataorasl 
the cost ot new Botlork, where an imerense of powel 





Bangin power, thereby 4 aN tit 
dWalnted AVE ports une workin: parts ackpustable 

NB One of these Mnwinea was run from) Newenbel fo, VATT, NTE aml pas, 
wnt October 26, 1879, without havine the steam: sleat off (oxce phon two occasions for 
Whew hours tec xatene cleavage belesy, de Ine nm comttimoun vain of F12 days of 24 hours 
Gach, orabout E7080 touts or ad 


B. DONKIN & C0., Bermondsey, LONDON, 


MEANT I a hEhS ATSO OF 
RPA PHR-MAKING MACHINEIR YZ, 


TURBINES, VALVES FOR STEAM, GAS, WATER AND CHEMICALS, 
GENERAL MILLWORK & MACHINERY. 


ENGINEERING. 

















Ratway ana Wagons for 
Contractors, 
R 
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1-4 L900 PAIRS ‘SUPPLIED TO INDIAN RAILWAYS 





Als $25205,052222 PAIRS 3 \ FOR FLANGE RAILS, 
eetueye, Ge eo axe 
, oe - SS 
: | areey | ee 
~ vey ince ae = ¥ a ak cae wet 








D-oO. ince ID-O-MWi 


PATENT TRANSVERSE GAST IRON PLATE SLEEPERS, 


For any Gauge and for any torm of Rall, without Wooden Keys or any pertshablo part 
As In uSe on Guarante ed and State Railways tn India 
INDIGENOUS TIMBER 


COST I8S LESS THAN 
" Nov, Issl, Vol LAVIE, p 387) 


bade “Minutes of Procecdings of the Tudtitutien of Civil biainecrs 


MESSRS. THOMSON & BROWNING, 


&, VICEORIA STR, WENPMINSTER ABBE 


-_ AQENTS TO THE PATENTEEG. 
Dp.o. ) IVE. 


33O,000 PAIRS 7) | TE] SUPPLIED TO INDIAN RAILWAYS 
\ - hor fe Ae Ses ay 
Re i fe een ee bATh 





C. MIONGH’S PATENTS AND LICENSES 


roR ALL COUNTRIES, 


Willi the PNCPTSIVE TCU PS Gf APEE YING PEED CAR BONITO ACTED for the TVTINGE BSTEING of EERE, 


AREN TO BE SOLD thooh a) 


THE INTERNATIONAL TECHNICAL OFFICE FOR CARBONIC ACID INDUSTRY, 


BERLIN, W, Markgrafenstrasse 84, BERLIN, W 


Portable Railways. 


210 CUSTOMERS USE 





ay DECAUVILLES PORTABLE RAILWAY 


Awarded 26 GOLD MEDALS, and ALL FIRST PRIZES, 1-++ for the 
last oight years 


Sugar Plantations, 
Brick and Cement Works, 
Fortresses, Military Expeditions, 


Passenger Lines, and the like 


FOR PRICES AND PARTICULARS ADDRESS 


farms, Mines, 
Docks, Harbours, 
Narrow Gauge 





lronwotks, 


ailway Extensions, 





ATTT 


ROBT. von GLEHN & SONS, 1, dol Lane, LONDON, B.C. 
HAYWARD TYLER & CO, 









B84 & 85, Whitecross Street, 
LONDON. 








WVELIVERY 


ie ? MAY WARD. TYLER C4 
Se Ailes CPS ahANDOM 
. I 


ORE RTA. 


{ 
SUCTION ! 









i 
mM 





iil | ma 
wT 
Sa eta 
kon if : 


COLONIAL PUMPING MACHINERY 


4940 


hee nian a Fy ee ne 





a 


WATER METERS. Ss. OWENS & Co., 


fy EROS IS PATENT. Wii trTEeFrRIARnRS Sr., LONDON, EI.C. 


POSITIVE! RELIABLE! DURABLE |! 
Many Thousands in use both at Home and Abroad. H Y D R AU Lt C EN Gl N E E R 8, 


EN i lake's Pun Steam Pumps 


RSTABLISITE f) 1860 Fist = 
More than 16,000 in Use. 


2 ae oe 
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. 


FOR PUMPING 
@ITAR WATER, 


OR 


Ammoniacal Liquor. “iia 


d ] Hud ay ) ae eT rl a ‘ 
Rls AE TE op bad ®. ge, Pas FOF IE OES Vi fide Pree Lists and full Partiwlas Va cS _ es ‘ ape < a 
NICOLE Le VOTIL PUP EDR 6 bebe Co PRED Le wtp ye furniahed on Ste atin Naat oa a. : 


COTTON, MRR EPAMe, Wibh  OR AE Eh, a= 5 YA yy u 
cbs Ge 


Seda Water Machinery, PHOSPHOR -TIN 
Fot the Manufacture of all Kinds of Actatcd Drinks In the pisos state of perfection, e 


BARNETT & FOSTER, BY USING OUR PHOSPHOR-TIN, 











“NIAGARA WORKS,” Phosphor-Bronze can be made Superior to 
25', EAGLE WHARF ROAD, any now in the Market, 
LONDON, mW. AT 30 PER CENT. LESS COST. 


A COMPLETE SODA WATER MACHINE, | Three ewt. of our tan will produce one ton of Phosphor-Bronze, 


including Bottling Apparatus, is supplicd for R40 poe act fur ‘ . 
speouuelig 100 dus SLenonaaes ligt Alka s pea eek aa effecting a considerable saving mi carriage, and enabling 


er Manufacturers to use the same stuck of Copper for all purposes. 
No techmical huowledse 4 required, as all mformation 1 : 7 
Kin to purthunces of Machines 410 (See our Cocular ) 
ene A ei 








ILLUSTRATED CATALOGUE FORWARDED ERE BILLINGTON S&C NEWTON, 


LONGPORT, STAFFORDSHIRE, _ 
IRON ROOF 00S & HR: “PROUT BUILDINGS. Agents —London HAUGHTON & CO, 110, Cannon Street, E.0 
North of Europe: A SINGTON & OO St) Peter's Square, Manchestor 
TANKS & CISTERNS. 
Galvanizing Baths. JOH N RAMSBOTTONM’S 


















ES BROS 
| = PATENT WATER ENGINES & STEAM. POMP 
me es eae: sh ns Tk gut cxacing aA noae 
a rn nsurisse 
Sie da od tainted al Towns’ Water Pressure SIMPLICITY, 
: se Corrugated Sheets Whore auton nt eee Le) 
IRON “ROOFS, IRON BUILDINGS, AUDI SS Is 


SAYNOR ROAD, LEEDS. ¢-  ., 


ae 
7 u 4 
For Price shoubl yiye the Watoa deceit), ane the Pups 
power required ae cad 
‘ | + pees 
* ede 


EIN G IIN EF SHEDS, STORES. 
Constructional Iron Work and and Smiths’ Work of every description. 5027 


DAVIES BROB. & CO., Crown Ir 1 Ironworks, Wolverhampton. 
MURRAY'S PATENT BRIOKMAKING MACHINERY. 


Sole Manufacturers, THOMAS MIDDLETON & Co., Engineers,| _ ede 


LOMAN STREET, SOUTHWARK, LONDON, S.E. 








HIiGHe PRAISSUNRE MARINE BOILERS. 








Best Patent Plipger Best and Cheapest Means of Preventing Unequal Expansion. 
Steam Driven Daten | WEIR'S” PATENT HYDROKINETER. 
Cutting ‘Tables. = KR 4,000 IN US 
Patent a 6. & J. WEIR, 
Lubricating Besoarasre 49, JAMAICA STREET, 


ie . - Apparatus, for all 
; kinds of Fancy 
Bricks, 


IMPROVED ROLLER BRICK MAGHING, 12,000 to 40,000 Bricks per diny , 
and Kiln Kurnt "Bricks. dé 
fiolé Manufacturers of a) ktuds i Clay ae Kolls, Mixing Mills, Steam Engines & Uy drauli, Machinery 


Sold Die, for GLASGOW. 


MENZIES & BLAGUURN, Krad STRERT, 
Nawcast he on Tike We REIL & CO, 6, 
Naw WONDON STRART, GoNDUSN, BO OA & "Rk 
BROWN, WatBRLo ho«p, Lis KRPUOL ik 
HUGHES & CO, kenton SikMuNt, brea 
W § VON ESSEN, Enuineen, HaMaURg, 
AGENT FOR SCANDINAVIA & GHAMANY 6251 











THE KIRKSTALL FORGE CO, near Leets 


Apply 40536 








CASTINGS 


| BRADFORD YORKS 
\\ ORIGINAL PATENTEES | 


ASN! 2D 
ay 









Nol.diyosaqd AYSAa so 





STEEL 








__ S67 pen 


JOHN BELLAMY, 


BYNG STREET, MILLWALL, LONDON, K., 


MANLEACTOUREE OF 


CORNISH, LANCASHIRE & VERTICAL BOILERS | - 





IN IRON OR STEEL 


WROUGHT IRON AND STEEL BUOYS OF EVERY DESCRIPTION, 


Tar Stila, Steam Pans, Jacket Pans, Shoots, Hoppers, TANKS, CISTERNS, &c 
PALELNIEE AND SOLF MARFA OF 
BELLAMYWS PATENT TUBULAR BOILER, 


Lonaurpaseed for quick Sfeandin, and Heouomy of Fuel Also 


aca PATENT HEATING BOILER, 


SUECEADLS ADAPTED FOR HORTHULTOLESTS 


STRUTHERS W C0), Colonial Hngineers, GLASCOW. 


MANTA Ol 


SUGAR MILLS AND COMPLETE PLANT FOR SUGAR ESTATES. 


RICE, ARROW-ROOT. TEA AND COFFEE MACHINERY. 
Sheep Washing’ Plant. 





Irmgating and Dredping’ Machinery. 


STEAM ENGINES AND BOILERS OF EVERY KIND. 





oe PPAMP SS PUREE Peryre Ste Atl Mind 


LEADENHALL STREET.’* 


bE l tithais 


LONDON OFFICE: 27, 


__ ENGINEERING, 


“STANDARD” STEAM BOILING WOZZLE 4 


The objectionable noise when boring by steam is entirely done 
away with, and the liquor Heated 9 2__ a 
or Borled QUICKLY, 


PICKING, HOPKINS & CO. 


SUGAR, RICE avo FLOUR MILLS, 


Ene: 


Kast Fey Road Engineering Works Co., Limited, 


Sa tg Se ae a —_——— ery 
a ee ne i ry ee 







FOR 


HEATING OR BOILING BY STEAM. 


KCONOME =| 
CALLY, and SILENTLY == 


4 4 1 14 2 8 din pipe 
60/- 60/+ 65/- 100/- 130.- 175:- 260’ mes 
NUMKROUS TRSTIMONIALS 41 


BOW, LONDON, E 


— MAKER OF — 


sane, Boilers, 


LINO LAU mM 


Nas wae MACHINERY. 


JAMES LANDALE, 


Engincor, | KIRKCALDY, N.B. 45 


STEAM 







% MILLWALL, LONDON, E 
HYDRAULIC ENGINEERS, 
\ HOLE MANUFACTURERS 


Se Parkes's Patent 

1‘ Portable Hydraulic 

‘mame  Oranes, Lifts, and 
Hoists, 


'F_E. Duckham’s 
PatentSuspended J [te 
Weighing 4123 i 

Machines, 


OF 


ar Se ee ee ee 





"SPECIALITY 
LATHES. 


SMITH & WILSHAW, 
HALIFAX, ENGLAND 
Makors of all kinds of 
Improved Self-Actlng, Sliding, 
and Screw Cutting Lathes, 


For boot or Powor F260 





~ “wg 
es 


“CARR'S DISIN TEGRATOR,” 


Registered Trade Mark, No 6380. 


AWABDED BRONZE MEDAL, PARIS UNIVERSAL EXHIBITION, 1878, 
CARR'S PATENT 


DISINTEGRATOR. 


This Machine effectually 
pulverizes by the com- 
Inned anfluences of percus- 
sion and of centrifugal 
foree, Jion, Zine, and other 
Ores, Asphalte, Artificial 
M jae Bliotphalis Fire 
Clay, and many other 
sufstanees It is also 
lugecly in use for the 
paly erization of Coal for 
the manufacture of Coke, 
— Patent Fucl, &e , and is 
> vcry effective for musing 
Ural 








Thes Mudie ue cqpabde of reduce doa dime sianabe powder Front 40 ta 200 
tone porddty (according te size) of any unhbiows material Machines made to order 
from TS onches diameter, to. surt special requirments of purchasers, these small 
machines bong speaally adapted to the roqurements of Chomeal Manufacturers for 
Mixing und otha PUTposes 

No Agcauts AL Machines willin future bear the Reeistcred Trade Mark (“ Carr's 
Disinterintor “Yan three places vig oon Bedplate, and on outside Face of exch Cage 


A Descriptive Pamphlet will be sent free on application to the Managing ee 
of the Estate of the late Patentee, 


PHILIP TRIGGS. Albion Chambers, BRISTOL. 


_Srrr. 194 1884.) | oe _ 
TATE’ S PATENT 


Electric Valve-Closing Apparatus 


FOR STEAM ENGINES. 
fetals Awarded F 


THIS 


Af THE 


INDUSTRIAL 
EXHIBITION, 


BRADFORD, 1882. 


INTERNATIONAL , 


rel 


LONDON, 1883. 


DUN CAN . BROS.. 


32, QUEEN VICTORIA ST., LONDON, E.C. 
70, COMMERCIAL STREET, DUNDEE. 





LARGELY 
USED 


ON 


ENGINES 


SEF 1 GREATEST 
SUCCESS. 


PELEGRAPHIC ADDRESS —“DOUGINE, LONDON” 


Monthly List of New Machinery in Stock, POST FREE 


41H! 


HANSONS SPECIALITIES 


Steam Pumps, Steam Eneine Engines, Steam Winches, 





Steam Dryers, Steam Traps, Steam Reducing 
Valves, Steam Purifying Apparatus tor Boilers, 
Water Engines and Hoists for Warehouses. 


WoL AM ELANSON, 
QUEBEC Works, BRADFORD. 


LONDON OFFICE: 
(See Hil strate ed Advertus 


37, WALBROOE. B70 
ent Scoptembo Cth, page 7) ) 


SLAG WOOL 
are SILIGATE GLOTH CLOTH & 


inegubasable, 
Best Non-conductor Kxtant. 
Kasily Applied. 
Re eae 








Pas ICES, BS SUIMATTR, ax Avr. JasTRUCTHO NS ERE! 
me ALON 10 


Bs Ive D. ANDERSON & SON, Lid, 


PATENT FELT yee v2 
ae» 10, London Street, Fenchurch Street, LONDON, He 
em Beoume edaw, GLASGOW, and Luqan Fill Wa 

BELFAST 


oar. 


aS 
SMhewning 4pnlicatio 


Rilmatratios 


of milte arte Ole the 


APPA i AT US| SHAPING, BORING, DRILLING, 


STATIONARY | PLATE PLANING, 


Re-applicable, 


_ENGINEERING 


GEO. BOOTH & CO., 















ENGLAND. 
MARL bs ot ALSO SELF-ACTING 


LATHES 4 t STEAM HAMMERS. 


H ALIFAX, B. i 


Hi, Coutractors to the British and 
PLANING, SLOTTING, fa Foruien Gaveranuaie, Fa; 


SCREWING MACHINES, 
SPECEALLIEY 
Punching & Shearing, 

PLATE BENDING, = Fie eee <P 
ANGLE-IRON BENDING, 


And di Clases of Shipbuibder 


amd Borkormiaker  Puaods 


| = 
a ea te ee 
reat nt. —— —— 
_—_ 


Lo Ha = ewe 


2, ere 
in Mrs tie 


an 


in 





it 





re hr ore 
eK Tee 


a i Ns 


» > “ a - = 
gee es . 
~ Ail EN ae 
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CARRICK & WARDALE, 


Redheugh Engine Works, GATESHEAD. 

IMPROVED SINGLE & DOUBLE 

ACTING STEAM FRED, BILGE 
and BALLAST PUMPS, 


LIC PUMPS & a 










: eh %; : 
ge 


5h. arent Wily a 


The team Pumps as ustrated are, 4 uly 
Spo st qpadili of bs cree choked, 6 seowith 
= d substances , erat tn we cena t diss da ines 
a ae wiple, corn, small 
oals, AC, pass easily Ha wl, 
eee I renders Mi et nr 
suitable for ballast punips for 
ahaips 
‘They are larely used om 
Chemial Works, Prewerts de, 
Where oe lifting valve 
P BPS ct ut i 
by oh cae 
Ruipply liv Wa al We rriny 
Atations 


'\M MAKERS OF EVERY 
AM DESCRIPTION OF 
CHEMICAL WORKS 
BRO 4%) = MACHINERY AND 

Beate Ie CASTINGS, HYDRAULIC 
men MACHINERY, &c. 


4 
a ~ 
sani 

















ENGINEERING. 


—_— a ee eee — 


LIP TED. 
(SIEMENS PROCESS). 
150, HOPE STREET, GLASGOW. 


MANUEBAOTUNREMRNRS OF 


Steel Rails, Plates, Angles, Beams, Bars, Hoops, 
Forgings, Steel Castings, Blooms, &c. 


1001 





r& WW. BEA RDMORE!, 


PARKHEAD IRON and STEEL FORGE and ROLLING MILLS, GLASGOW, 
CONTRACTORS TO THE ADMIRALTY AND FOREIGN AND COLONIAL GOVERNMENTS. 


URAC TURIN 0) 


STEEL PLATES, SHEETS AND BARS 


intone 6 FProcessp ama 


LRON SEIMNTS, PLATEHS AND BARS 


FOR SHIPS, BOILERS. BRIDGES, &C. 
Piige Boller Pega hat Attra Fine 
ae 
Brann “> o> <i Ce 


Sicel 
FOR COMBUSTION CHANTBERS 


Speclal Steal for Anti-Collapse Rings & Welded Tubes. 


ND OTHER PURPOSES 
VOTURI 


Aieol BLeol 

Boller End & Furnace Plates, Flanged & Welded. 
IRON AND STEEL FORGINGS OF ANY DIMENSIONS FOR MARINE ENCINES 

TRON AND STRER © a VK STARTS OF SPC TAL MANUYL 


A Nw moo -fiveire TAVEGQR & HON 
Tormlon 2 Qhteon Virtua St, Ys (' ‘ ) MAL TIN Ph anattarn, Moyle cae a ie th Wilh muy 4715 
Rew uathoon dyn Wan WKEESEY | Antwerp Capt UY AN 
Va ifaut Go, ions all Stina t Hat DO TLER | ott rain, Woe usakiads SO 9 Posty wide RU RGEC 








FORSYTH, MILLER, AND CO., 


BROAD STREET, MILE END, GLASGOW. 
INMI?ROWV del) 
Malleable Iron (or Steel) Castings. 
Hydraulic Cylinders, 


Spur Wheels aod Pinions for Rolling Muls, and other Heavy 
Custings up to 6 Tons 


London Office: Crown Wharf, 0, Upper Thames St., E.0.—GEORGE HATCH, Agent. 


To which ‘Sanl Patterns ne be sent 


LANDER & LARSSON, New etaund Street, couric 
hha ND, fark PT Pars, 12, Rue de Malte, Paws 401 


SPENCER & C0.. 


Engineers, Millwrights, & Founders, 
MELKSHAM, WILTS. 


Aponte for Sweden and Nouw ty 
Ngeut for France ‘LT 









pon 
LOAM, COAL, OR BLACKING. 
 _— —aare ovit pan, 5Scwt Rollers £17 
ve 4\ft. , l0cwt , £27 
LARGER SIZES FOR MORTAR, LIME, ORE, &., ON APPLICATION. — it 


* STEAM [RAPS 


ons 
a ae OT SCT) 
VAUGHAN'S PATENT WATER 


EJECTOR OR STEAM TRAP 
ONLY RELIABLE APPARATUS EVER MADE 





OVER 13,000 SOLD. 
SILVER MEDAL AWARDED. 


POSTVIVE LY THE 
Satisiaction Gunranteed 


CAN BE APPLIED TO 


btiain flamancr Pipes and Cy lindors 


Simple Cheap | 

mt bnpine Piping 

Saves broken joints, broken cu brim Piping 
cylinders, broken pipes. 


Cy hinders Heating Piya, 


és » gdyacheta Heating apparstuacs of all kinds 
&,&c , & 


Absolutely reliable 
Valve Casin,a 





Unvarying. 


VAUGHAN @ SON, Roya IRonworKs, WEST GORTON, 


MANCHESTER. 


Belfast Messrs. PATTERSON & SONS 


CONTRACTORS TO HM Gar MaRne: 
London Agent JAS KEITH 97, Holoormn Viaduct 
Messrs ‘INGTON & CO, 


AR GRINDING MULLS! NOS 










% St Peters Square, Manchester, Continental Agents 4850 


__ [Sert. 19, 1884. 


Clyde Tube Works, 
GLASGOW 


AND 


COATBRIDGE. 











Add? ess 
44, OSWALD ST, 
GLASGOW. 


fists 
| Le BES 


OF IRON & STEEL 


a 
—a- oe ee 
. 


fF WROUGHT IRON TUBES \G 


FOR 6106 
(ias, Steam, Water, &e,, de 














“1G ie Wy : 3 i 


ANDREW & ‘AMES STTWART, Limited _ ‘ 


~ WROUGHT IRON TUBES OF ALL KINDS 


THE WELDLESS STEEL TUBE COMPY., 


ICKNIELD PORT ROAD, BIRMINGHAM, 


MANUFAUTURERS OF 
BUILER TUBE 








HYDRAULIC TUBE. (PLAs/‘V) 





aw « \HYORAULIC TUBE WITH HEXACON SOCKET SCREWED WITH RIGHT A LEFT HAND THREADS 
ee ee ee ae ie Treva RMeeN I FETS TEL MGT erate 





PATENT WELDLESS STEEL TUBES 


For Boilers, Hydraulic Presses Ferrules, Boring Rods, Bushes, Shafting: 
Couplings, Spindles, Collars, and other uses, 


TRADE MARE 


4810 


—_—_-—- —-~- -- ~ 





JAMES EADIE & SONS, 
CLYDESDALE TUBE 


WORKS, eee NEAR GLASGOW. 


ane Sg Hatablished 1832. 


uN LAP WELDED IRON BOILER TUBES. 
LOCOMOTIVE iene WITH COPPER 

| ENDS. 
GAS, STEAM & GALVANIZED TUBES. 
STEEL TUBES, p108 


London Office: 165, FENCHURCH ST. 


SLACK : EMERY WHEEL & MACHINE C0., Ltd., 


LIME BANK WORKS, 


ARDWIGK, MANCHESTER. 


Ropert Luke & MouNnTFORD Srencen, 
Managing Directore 


Attention is invited to the New 


" Improved: Tool Grinders, 
ADAPTED FOR ENGINEERS’ TOOLS, 


Thire Machines arc made in six sizos, and are con- 
budntly recomended a ba much superior tw an 
ordinary grindstone — grinding more rapidly and 
imparting a much better edge to the tool 

‘ Theat Machines can be fitted with wheels specially 
eae fuited for Brags Jinishers’ Tools, and also for Grinding 
a »Wood working Tools of all kinds 

ite Catalo,ue with Wnasiratious af above and of many 
ew Universal and Special Finers Grinding Machines on 
appheation 4389 







ie 


ihe AUSA Ms eye 
ot tS bsg 
we VE 
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‘en 
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qnus alloy {a enn te: ae Bod ation at oll mtenl poseeming nm beatles 
polden culour, pelted it producas » semaaa of tuo vrain it aan lie 
eee nd ¢ ane ie eng tac ad tan ary hi 
DELTA METAL In MFING TARORTY (HED AROETY UHED wet! 


FOI ALL KINDA oF 
IN GIN EE Ess, For Pricea 


LIMITED, MACILINAILY 
THETFORD, ENGLAND, eye §y LT oe ane 
LONDON OFFICE: 193, CANNON STREET, E.C., : 


MARINE ENGINES. > nnuaruomenao 
ania ”! Tae DARLINGTON ON STEEL& IRON CO. 
(| : BRSSEMER STEEL RAILS from 10 to 84 lbs. per yard, 








SURFACE STEEL AND IRON FISH-PLATES, 
PATENT FLEXIBLE, CLIP, ANGLE, AND OTHER SECTIONS. 
| CONDENSING —— ROLLED STEEL SLEEPERS. —— 
+ 800 L. HP STEEL TRAM RAILS, A SPECIALITY. 
~~ | (STEEL ANGLES, TEES, CHANNELS, 
ean »| BULBS, and BARS of other SECTIONS, 


For Shipbuilding and Constructive purposes, 
Guaranteed, if required, to stand the Admuralty or Lloyds’ Tests. 
STHET CASTINGS OF ATLL DESCRIPTIONS. 


; ( f LONDON: 3, VICTORIA ST, WESTMINSTER ABBEY,S W. 
5 UUs 


BOILERS 


Kor ditto m 


Steel or Iron, 


Mossars. THOMSON & BROWNING, Agonta. 
MANCHESTER: 27, CORPORATION STREET, 


Monsra, BARNINGHAM BROTHERS, Agonts. 0 olny 


. ASQUITH, 


NUFACTUREFR € 


High-Class ‘MACHINE TOOLS 


FOR ENGINEERS, SHIPRUILDERS, 
BOILER MAKERS, fi AG 
oa Special and General Machina Tools of 


the largest dimensions, 
Contractor to the British and Foreign Governments 


HIGHROAD WELL WORKS, 
HALIFAX. 47 


MACDERMOTT & GLOVER'S 
Patent Percussive Rock Perforator (Improved ) 


FOR TIAND PF APOUR ONLY 
IN FEAT) TPOCTY. 
oes 34 FOR MINES, QUARRIES, AND GOVERNMENT CONTRACT WORK. 
ae) ot Rato of Penetration in Granite PT) to 2 meches per minute 


PRICE ©&BH&O COMPLETE. 











PRICES 





. a 3 Fi 


4061 ti 





aff he 
APPLICATION sper || 3 ro 


aN A [_ : X. W | L S O N g C 0, 


at ‘ ' : y VAUXHALL IRONWORKS, LONDON, 8.W., 
ow \ ‘ ig MANUFACTURNES OF 


The “VAUXHALL” Donkey Pum The “EXCELSIOR "| | 
Direct-Acting ine . 

HIGH-PRESSURE SCREW ENGINES, COMPOUND SCREW) > fim 

ENGINES, Patent SURFACE CONDENSING ENGINES, 








; » ee FOR FULL PARTICULARS APPLY TO- 
werd - wee GLOVER & HOBSON, Engineers & Millwrights, 
ALBERT IRON WORKS, 








poten AC UE En gemE C eg ee ore cA ST. JAMES’S RD , LONDON, S.E. ‘Sole Manufacturers; or fo 
) 4 - si 
ILLUSTRATED | PRICE LISTS ON APPIICATION. TELEPHONE No 4,664 — nu ae ener ERMOTT, pace en vietaetn ninee mnie arr oa 


re te ee 











PENWYLLT DINAS CO.’S 


KORTING BROTHERS, SILICA BRICKS 

















= Engineers, —=— SHEAPHS.. ~ ~ PURES _ 
41, PANCRAS LANE, QUEEN ST., 47, LANCASTER AVENUE, EVER MANUFACTURED IN SOUTH WALES FOR biit 
LONDON, Ec mancuzstzr, |STEEL AND IRON FURNACES, &c. 
egal OL SOLE CONSIGNEES FOR _ Propnetors KERSHAW & POLE, 1, Cullum St wet, HC 
ciara ma) TOVOTE’S Patent SELF-ACTING HODGKINSON'S PATENT 
LUBRICATOR. Mechanical Stoker, 
Bn. sy —»-—-~ THE BEST, 
ieageey 500,000 IN USE. SAVES 90 ” OF GREASE. SIMPLEST, 
| nore Se AND MOST DURABLE 
UNIVERSAL INJECTORS! +k: FEEDING BOILERS Yet Introduced 





GAS EXHAUSTERS, CONDENSERS, 
AND SCRUBBERS. 


AIR-COMPRESSORS AND EJECTORS. 
HEATING ARRANGEMENTS WITH STEAM OR 


Successfully applicd to overy des- 
: eription of Furnaces 


HODGKINSON & CO. 


Saree LIMITED, 
HOT WATER. £007 Sa; IM 


PRICE LISTS, FSTIMATKS, AND PARTICULARS ON APPLICATION ORDSALL MACHINE WORKS ij MANCHESTER. 











XVITY 


In tha beat for Stationary, MAKING, 
Locomotive krgiiece 


Dow not Cord or Waar the oda 
Puchod 

Idomode in Rings exactly to fit each box 

Will hecp Ti mt on lonpedt Voy apou 

Tn snade af Softent, Mute rials 


atic 


Ih the ost Beonannen) Packuay dia the 


Market 


yw Ie Safa x patonve and required do Sere wing, 


up when Fupines are working Purnps, and Stern Glands 


In orderng please send diameter of Rods and Glands 


Aaists- CLARKE & COCHRANE, 25, Conmtlian aildinga, 
lo, South Castle Street Or to the wile Manufacturers, 








JOHN OAKEY & SONS, 


GENUINE EMERY, 
EMERY CLOTH, _ Philadelphia, 1876. 


Wellington Mills, GLASS PAPER, 
LONDON, S.E, 


6205 





R. HUDSON'S Patent STEEL sox TRUCKS 


LIGHTEST, STRONGEST, AND MOST CAPACIOUS MADE. 
Patented ‘Wicnpe; Amiuiwa, anil British South Africa, No 2677, 1875; No 50, 
1877, No 3872, 1878, No 102, 1881, No 4383, 1881 


With or Without “END” DOORS and “SWIVELLING” UNDERCARRIAGE, 


for Tipping at EITHER SIDE or END of Rails. 


THOUSANDS IN USE BOTH AT HOME AND ABROAD. 
Over 100 Tiucka bunied out leas 


Made to any size or gauge of rails 





R. H U DSO N, SILDERSOME FOUNDRY, NEAR LEEDS. 
Reoyzintored Ro eeeplie Addiese GILDERSOME, LEEDS 460 
Telophone No Tin connection with the hecdle bachange & Prnerpal Hotels & places «f Busines. in the town 


SMITH & COVENTRY’S 


PATENT TWIST DRILL GRINDER. 








IT IS MADE IN 
THE 
FOUR SIZES 
ONLY PERFECT 
WALA EMBRACING 
A RANGE OF 
FOR, GRINDING 
DRILLS 
TWIST 
From |; to 3 im 
DRILLS 


in Diameter, 





bok PARTICULATIS APPLY TO 


SMITH & COVENTRY, 
GRESLEY IRON WORKS, 


ORDSAL LANE, SALFORD, MANCHESTER, 


BALL AUTLRT AS 01 PALUNT, SPECTA ANT? GINBRAL 


LABOUR SAVING MACHINE TOOLS, ‘TWIST DRILLS, &¢ 





TWIST DRILLS ARE ALWAYS IN bIOCK AT THE WORKS = 6x4 


ENGINEERING 


In cumly 


Lindsay's Patent Steam & Hydraulic Packing 


[4 siituble ain for Aly Purnpa, Ulreulating 


For fall partieulars and Copies of Testunoulals apply to Livrrroar 


447/ 


R. B. LINDSAY & Co., Plantation Quay (West), GLASGOW. 


BLACK LEAD, &c. 


Awe Tiption 


[SEPT. 19, 1884. 


el eet a ates 


‘Blk it 
‘ pial Hil \ 
i 


iii 


For Textile and Chemical Manufacturers. 


Engineers, Contractors, Dyers, Paper Makers, Millers, &c., &c. 
Alno for 


STEAMSHIP, RAILWAY, TELEGRAPH, Agricultural, and other Tochnieal Purposes, 


Arc exclusively and actuall), MANUFACTURED BY THE 
Limited. 


NORTH BRITISH RUBBER CO., 


eae 
ES oes 


| ih 


i x0 tall 





Manufactory CASTLE MILLS, EDINBURGH. 
WAREHOUSES 67, Moorgate Straat, LONDON, 6, Charlotte Street, MANCHESTER (3 & I5, 
Oswald Street, GLASGOW 2661 


RIGHEST AWARD | India- Rubber, Gutta-Percha, & Telegraph Works Co. 


WORKS : SILVERTOWN, ESSEX.) «imitep) fin penhere OF 


VU LCANISED INDLA KODBKR (Coutiactam to the Lords €tomustasioners of the Adipiralty) Specti Quality to roniet the 
m tion of Migeral Oil ar dligh jinn Siowin Khoat Buffers and Dearuog Spriuge, valves for Marine mad Laud Bayi  Whoeal 
Tye Cyhiilers Tuserticn Sheet, Curd and Tublig Gauge Glass Royse 
VULCANISPD INDIA RURBEIL AND CANVAS TUSK for uae in the dopo BRucriow Hose with Aplral Wira far Pura, 
Tire Knpines Ac Cortina and DRLIVEKY done for ShlpH Une 
HTHKAM PAOKING Qladia Rubber aul Canvas) an Saber, Rope with 

every daw liption 
Mirventows Denmrcatina Kraatic dtbam backing | (Lubricated Cotten wlth Tudia Rulber Core) 
VULCANISED INDIA TUBER WACHUINK RET TING 
Vitiawinkh PNpda Rinne Mats aot Minne te injury by cidiepan wet 
(not afeted by the motion of Lroptcal Clonates) —Waterproof Conts Capen Leggings of ovory 
ater ft Mfata Halineta Ruece Wrapjeos Wal apruof Ahovting for Hospitals Diving Drea Altad with Vudestised 
Sidia mud Per ¢ late tel Cutt) Agr Proof Tab Tallows Curlgonms) Balle [ife Relta Gas Hage &oo Water Shoda ¢ uadifoud, 
Bottle Ber RON ETH (tt edtee deal iy Vinegars r Wycdtochterc or Acetic Actda) —Photographoc Arifgles, Rpwakdig Pubes, Muuth 
1 lee he Battery Celln Shoet nud Kod Surgical Applina on 


Rolld Rubber Gora, Wanntas Kings, a af 


GARMENTHR FARRICK te 


Gui PV FEROHA 1h uljug Belling Biehete de fe At 
TPLEGRAPH CABLER —lidte cubber or tiutta porche subpar Bubterransan aud Aetial, Telegraph Jasulatarn Sp Smee and 
sipial Tuwtriments Tewlway Hlak Biguale, decttery Colle Jelgaph lustrimmerits Sonenges wink Guard Cyabroiieite, Alwtan 
Balla, Stores of atl bli 
CURL RDO AT PARATU as used hy Uhe Serv tow of ined Britain United biates &c A % oun ete Kystern for Const Defunce with 
ali The tated! forprovernonta ob lecip Patterion ay 
Kole Manufutnuremof thobArThNL ERC TAN@ HE BATTERY ta awe 5 ‘c M Genenl dow Often ae 


Works in France Persaan Beaumont WAREHOUSES 100, Cannon Street, London 404 


tat) VORBDP HoH TOMEN & SONS, ('55 


(1853, 
ManuracturERs oF HURBKKA 





Theat Giaaaan will ata a preserva? P00 tba par aquarc inch sud dou uot ¢langedolour ror become furred by use 
MANE PAL LINChKaR To ot BMatsrty a le 





Nit Mukeus we nly t fe en Keen & Towne Uhe Diteut anette 1 Wilariis oie ea eer 
THE MANOR GLASS WORKS AbTON, BIRMIN GIIAM..o 4343 
Orer 350,000 tn Use. 
STA OEE EE’ Ss 


ANT 


LUBRICANT 
SAVE 907, over Liquid Oil, 


UNIVERSALLY APPLIGABLE. WORK IN ANY POSITION 
THE LOOSE PULLEY LUBRICATOR. 


ee f) 


Ror Te porty of emancat fois and Particulars apply to 


TRIER BRO SOLE LICENSEES AND 


og MANUFACTURERS, 6201 


19, Gt George St., Westminster, London,S.W. 
DRON & LAWSON, Cranstonhill Tool Works, GLASGOW. 














Price Lists on 
AUPLICATION 


Prics Lists on 
APPLIOATION 





MAKERS OF ALL KINDS OF MACHINE TOOLS FOR ENGINEERS, SHIPBUILDERS, &e 


Specialities rea Machines, Taps, and Hand Screwing Apparat, 
_ Sole Makers ti thia Country during the currency ‘oF the Patent of DUDGEON'S TUBE EXPANDERS 


FROMENTIN’S Patent SELF: ACTING BOILER FEEDER 


miro ems 


44160 





— —_— 


With this Apparatus Boilers 
never run short of water, as uo 
CONSTANT LEVEL 
is at all times automatically 
mamtained, 


Is extioemoly simple in desien 
wud vasy to work, its action 


heiny entirely Automatic, 





tad d Bihfewt oe HMuNact Alettra faghtin gy Wacktnery dmpartment, Oho futernationald Fishartw Fahibltion 8&3 


AND AS alyHiPTAl) KY 
{HZ THAMES IRONWORKS AND SHIPBUILDING COMPANY, Blackwall, 
THE GAS LIGHT AND COKE COMPANY, London, 
CHAS CAMMELL & CO., Cyclops Works, Sheffield, 
And muns other welbknown ‘firma in this countrys and abroad. 


Address Mr JOHN HAYES, 27, Leadenhall Street, London. 


__ SEPT. 19 1884, is 


es a ote peer ES 






56,57 & 8), 
HIGH STREET, 


LLATUBR FIR HOSE, 
Pupnip and Jydraule Leathers, &¢ 








FRED™ M. MEAD & CO.’S 
PATHNT “HRAGLB” 


STEAM PACKING. 


Bett Lubricating, durable, and of low prico, for Loca 
motives, Steam Hammora, Mining Pumps, &o 
Office : 65, Watling Street, 
Works KRNNINWION Roab, Lonpon, 
AND aT Purbapenenra, 09 A 


Sk 
BEBO 


oe aT 





“nH a " i. 


Albert Engine Works, 


LEX Te EZ. 


MARINE ENGINES & BOILERS, 


STEAM LAUNCHES, 
DONKEY PUMPS & STEAM WINCHES. 


Cran's Patent Signal Whistles, 


Marino Repairs thoroughly, economically, 
and quickly performed, 4264 


ALL BRANCHES ON THE PREMISKS 


VULCANITE 


Hansene InpiA Rupper Comps Co 
F, WINTER, 


188, LONDON WALL, WOOD STREET, E.C. 


EBONITE. «: 


HYDRAULIC MACHINERY 
OF ALL DESCRIPTIONS, 


PATENT CAPSTANS, CRANES, &c., 


FOR DOUKS, RAILWAYS, GAS 
WORKS, WHARVES, 
WAREHOUSES, AND OTHER 
PURPOSES 
ENGINES, BOILERS, AND GENERAL MACHINERY 


W. L. WILLIAMS, 
2, WESTMINSTER CHAMBERS, 
LONDON, 5 W ee 


GREAVES'S BLUE LIAS LIME 


And PORTLAND CEMENT. 


GREAVES, BULL & LAKIN 


Delwcr the above and Roman and Lias Cements to 
any part of London by hoat, rail, or eart, and to 
uviry purt of the kingdom by ral] aud boat direct 
from thor 


Stockton, Wilmcote, and Harbury Works, 


Chicf Offices, WARWICK 
Depots WORCESTER WHARF, BIRMINGITAM 
18, SUUTH WILARF, PADDINGTON, W=sbLTO 





Loxnpon Waretousr 








_ ENGINEERING. 


SE NORRIS 400, HEPBURN & GALE. -Limited.|\ 


TANNIERS & MANUFACTURERS Or 


LEATHER MACHINE BANDS, HOSE PIPES, 
WATERPROOF PUMP LEATHER, 


AND ALL LEATHER ARTICLES FOR ENGINEERS’ USE. 
LONG LANE, SOUTHWARK, LONDON. 








6016 


LEROWS | 
ln PATENT NON-CONDUCTING COMPOSITION 


For COATING BUILERS, STEAM PIPFS, and other Steam 
Ifiated Surtaccy To prevent the radiation of heat, anve fuel, 
increase the power of steam, and keep the «toh chole and 
engine room cool VE Wil. I AT ONC BSHOW A LFA, 

IT CANNOT CATOH OR COMMUNIVATE FTE | Uncd hy 
WM Governiiantin the Dock Yards, Ac | &e Three Bolthrs 
covered with this compotion, will do the work of four not 
ae udvored = May be keon whore it haw been In use for twole 
and fiftuon years = katimates given 47 ty 


F. LEROY & CO., 


Gray 8t., near Philpot 8t., Commercial Road, LONDON, E 
nil Street, Lower Broughton, Manchoster, and Sonth Shore Road, Gateshead-on Tyne 











Ww. BER BFE|E1L.D’sS 


FOSSIL MEAL COMPOSITION 


(NON-CONDUCTING MATERIAL) 


FOR COVERING BOILERS & STEAM PIPES. 


Tyade ma Drovght onto 579 used abrenadsy by many thousunds of steam uacrs allover the world 
ld TWO MEDAIS AT AMSTERDAM FAXTIBELION Vecondime to testenmide by Ma po 

a KoClurk othe Cuimwait teatun, enlieer, one Owl of Powel Weal Compo tion apphied te 

if Ste Pipes Which tre es posed to the weather and worhang day und aut dl the veer 
Teund, wilbeave do fo tOtona af best Welsh Bteun @oal  Caed dn bare quantities ta 

W. B. HOM KGevernmenton the Deck yards, Ac) after AEOENT trind on EOI pe TIT with ail 


tat de a 
and 


afer Coverihyen weed hitherto Sua We port of Traub va apau af se yet 
21, LIME STREET, LONDON 


A. HAACKE & CO., 72, REGENT ROAD, LIVlinPOOL 


For south Waleaand Monmouth WoO CULDEN, & Gordon Kaad, Roath, €ardiff 
Por Scotland GbOhGd RLATR, $s, Gucen Street, Glaspow 5254 


KEENAN'S 
PATENT 


NON-CONDUCTING 


PAPIER MACHE ia eee 
MATTHEW KEENAN, 


SOLE MANUFACTURER, 
ARMAGH WORKS, TREDECAR ROAD, NORTH BOW, LONDON, E. 


C 


Nope AGexta 





For covering Steam and 
Liquor Bowlers, Steam Ooppers 
Pipes, &o 

It prevents the radiation of 
het and condensation of steatn, 
and effects a large fee es fuul 
and labour IJtaus the only Com 

wmtion net alfeeted by the 
Veather or Wet, and is the 
only offeetive non conductor 
Tt adherox to vesnola of every 
ae and an a@vory porition, 
without any ovlernal castingr, 


REGISTERED 





A017 





POTTE. RY & ENCAUSTIC-TIL 
—MACHINERY-——— 


WIL LIAM BOULTON. EcincER:BURSLEM.. “STAFF 


4624 
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LOCKWOOD 5 IMPROVED PATENT DOUBLE-ACTION METALLIC PISTON PACKING 





RINGS 
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AND SPRIN G.- 


are HEAPP EP ate h ELD TO ERNE anat cre deapricad + eb thy 
wh ire ovis ay eed tg Wadbe cf fdas Cy dialed aed the auth t ae Ila 
TG a figs seni ilie at Sane hin whinge Si - 
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LOCKWOOD & aid Eagle pare. Park, Sheffield, 








41.36 
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painaneers 


GLOVi AND GAITER 
Leather Diessers, 


12 First- Class Medals 
AWARDED 


Combs Tannery, Stowmarket. 


Price lasts and Terms on applrcatiaa 


TUCK’S PATENT PACKING 


For Bteam Fngines, India-Rubber Valyns, &c 
TKADK Marnh 


TUCK & CO., LIMITED 


Ter ta eel mst ts im fan the 
antes! aal wuk whot 
in future se Ry ps Wp Or 
euch lenethof TLORREATEN] 


Horse Tuling Borabrng de 


— 





Contractors ta the 
Admiralty 





RiO6 
Loxnon 116,Cawnon®r, FO Livenroor 42, CHarni 
Sr ( ARDIFP 108, Kure Docks Veaorks LaAMARTH 


ROBT. ROEBES ON’'S 
1 ge ee ee 





Fiat ~ 
us iat re 





21, GRAINGER STREET WEST 


ANEMCASTLE ON Th 


“ib 


WILLIAM WILSON, 


BOILER MAKER 
LILYBANK BOILER WORKS, GLASGOW, 


(RAT AKL Ist bs 
Lnving re stalls Souk Works and qreeded mewaert and 
mowf approved a. June ry, MN isetorey Overy 


IRON AND "Sieh BOILERS 


af oy mel ( as pau A y anys s tess Vopresaure 
Wy tfr tft ve fur ea 
14 es ‘ a all 
wens WENT A ear y es Dore Fay 
neo ou Yo of rlau Mtraat - 





SH Abtyehal ~ MMOL {1} 
HICH SPEED AUTOMATICALLY-COVERNED ENCINES 
From { to 250-Horse Power. 


i = 


Por press und particulary apply te 


HENKY COLEY, Mansion House Chambers, 


SQUTEN VECTOREA STEP ET, 2 oy 


MECHANICAL 


BOILER CLEANER, 
we) 





From Mcsars SPILLER & co, Cardiff, 


“Rin, We hive found yor oiler (tae: that wo 


Jpave hal on fili) on oom of omr busters for the 
three miontha, watiahretory, and we abould Tee gind of 
yvouracconat You sallpho we farmish uawith bstiniates 


for faingg one Cleaner onenehoof Phra New Ponders! 


HORATIO NELSON, 


Sole Agent trea Great Brat aad be pene, in 


90, WORSHIP STREET, LONDON, EO. 


past 


ee er cre rs a ee en et 


fa 





ARROL BROTH ERS, 


GINGIINEONIN YG, ieee 


DOE CORs 2 


ee 


UPPER GROUND STREET, LONDON, 8.E. 


HOT WATER BOILERS, 


PIPES AND CONNECTIONS 
IRON PIPES, &c., for Gas and Water Works. 
HOT-AIR APPARATUS ERECTED COMPLETE. 
THE LARGEST AND MOST COMPLETE STOCK IN THE TRADE. 
Itustrated Price Book, Thirteenth Edition, Price 18. _ 


4204 


Catalogue Gratis. 








Engineers and Smiths, \CLAYTON & SHUTTLEWORTH, 


MANUPACTIRERS OF 


TON & STERL BRIDGES, ROOFS & CRANES, 


London Office 2, WESTMINSTER CHAMBERS, SW, _ 


CAPELL Double-Power FAN 


(PATENT), 
THE MOST POWERFUL YET MADE 


and ‘Tests of Mi 


' ‘a Sea Anymees, Fobruary 16th, 188%, 
me 1SS4 


DP KR Chankr, © i scMaed March “Sth, 


eee 


i LICENSEES FOR THE NORTH: 
‘@ R. LLOYD & CO., 138, Steslhouse Lane, 


BIRMINGHAM. 


ACORN 4ND MibhaNp Works Darleston, Yrd June | Deve 
Song Lioaeply to yours of tha o%th, fhe Caran 'Ooan hAN we 
Hind of vous working anfastactorcly amd ia doing quite ag anuch 

J woahona the oth ait reptnead ona dation dey pewer to dri it - 





Yours @ruby, 2 Stan A Mins 
Soromenap A BON Viaduct Pounds, 


Fiom 4 
the oxcedbot aie ra whieh thre Gareug Boas 
Marge Pate tine wi tral gure tout ely tia ts 
Weta berber and wire cratoaie blast, vail Pian wee le hotclrve ap to vpecd 62h] 


Tira We hove much pleasures dn fewhify ing to 
watks Which yeu dupplied tad wore dane age Although @ 
Uta carside ratty dose pemer ta drice, WHC at the sane thin we 


Agents for London and District 


Messrs, HOPKINSON & PRINCE, 15, Walbrook, London, E.0. 





ER. DAGLISEH & OO., 38t. Helens, LANCASHIRE. 


HSTABLISHED 


17H 





“OF COLD EOPRER. Stee SE 


CHEMICAL MANUFACTURERS’ PLANT, GLASS MACHINERY, &c. 4239 





Awaided the last 
%, FIVE GOLD and 
Aw SILVER MEDALS 







- ™ ea 


Yar Machine feasted by the Fuidlen at Cnlentta, broke 
awarded First Closg Coititiate and Gould Abedib conpebitton with the Lnproved Blake Machine 


SEE OUR MACHINES AT THE 
Grystal Palace Exhibition, London... 


W. H. BAXTER & CO., ALBION STREET, LEEDS. 


= ton mato bin ring in a minutes for which we were 





Stamp End Works, Lincoln; and 78, Lombard Street, Lendon. 


Ea. The Royal Agricultural Society of England have 
awarded every FIRST PRIZE to CLAYTON AND 
SHUTTLEWORTH for PORTABLE and other 
STEAM ENGINES since 1868, and PRIZFS at 
every MEETING at which they have com- 
peted since 1849. 








Steam Engines, Portable and Fixed. (Over 21,500 Sold). 


For Coals, Wood, Straw, and evary kind of Fuel 


Thrashing Machines. (Over 19,500 Sold) 


Straw, Corn & Hay Elevators. Chail Cutters for Steam Power, 
Grinding Mills. Saw Benches. Traction Engines, &c. 


GOLD MEDAL and First Class Certi- Gold Medals and other Prizes have 


ficate at the Caloutta International, been awarded to 
+ chiiriion Tn bed CLAYTON AND SHUTTLEWORTH 


at all the important International 
THE ONLY GOLD MEDAL .and Colonial Exhibitions, including : 
awarded for | 


London, 1857 & 1862 ; 
Paris, 1855, 1867, & 1878 ; 
PORTABLE STEAM ENGINES © 


Vienna, 1857, 1866, and 1879. 
Catalogues in English and in all European Languages free on application. so 


“EUREKA” GAUGE GLASSES. 


We beg to call your attention toour BUREBKA Gange Glasses, which are unequalled for 
DURABILITY having been tested up to 3,000 lbs pressure to the square inch, 
They are mada perfectly parallel, and will bear any variation of temperature = They will 
not change colour, 








———— 


TESTI MOoOnWwirTAaAyQ. 
From Mersra Easron & Anpinson, Krith fron Works, Mrith, Kent 
“The Gauge Glasses you sent as were qainch diam , and about $ uch bore, and stood 
from 2,400 to 3,900 Ibs per square much buisting prensure We want them stronger 
than tha Jf you think d4anch outside diam and 4 anch bore is kcly to stand a higher 
pressure, plense yond us a dozen auch glasses, say 14 or 18 inches long, as you prefer " 


INVENTORS AND BOLF MANUFACTURERS HUY 


TOMEY & SONS, Tay Glass Works, Perth, N.B. 


~ WALKERS CORRUGATED IRON WORKS. 


—— ROOFS, WORKSHOPS, STORES, 
COTTAGES, CHURCHES, SCHOOLS, &. 


FOR HOMK GH EXIOKT 
ESTIMATES and DESIGNS on application to 


M. H. DAVIES 2886 
GRANGE ROAD, BERMONDREY, 8 E —Fsranuisitep 1820, 


MURDOCH'S PATENT 


q GUMGINATION GOVERNORS 


POWERFUL, EFFICIENT, 
‘RELIABLE DURABLE, COMPACT 
EASILY DRIVEN, FASILY ADJUSTED | 
to apeed desired while running, 





Pres and particulars to be had from 


WM. MURDOCH & CO., 


20, CARLTON PLAOE, 
GLASGOW . 


MAKERE ALHO OF 


&17 
SILVER'S MARINE ENGINE GOVERNORS, 





__ SEPT, 19, 1884.) 


W. A. MARTIN & CO., 


PATENTEES AND MANUFACTURERS OF 


SMOKE CONSUMING FURNACE DOORS|| 
AND GRATES. 


























apphances and are working successfully. 


N.B.-THE PATENT FOR MARTIN'S FIRE DOOR 
WAS PROLONGED JANUARY 20th, 1881 





MARTIN'S PATENT FURNACE- CRATE 
LONDON 


—— a 
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POCOCK STREET, BLACKFRIARS RD. 


LONDON, 3 .EI. 7 





THE HUNSLET ENGINE COMPANY, 


LEE Ds. 
LOCOMOTIVE 
TANK ENGINES 


Of all descriptions and any alt, for 


Tronworks,Colleries,Contractors, 
Docks, Manufactories, Branch 
Railways, &e, &e 
Speclany designed for any clreiwm 
stancos, or too sf any Gauee of 

Hallway 4uy1 
ARRANCEMENTS MADE FOR HIRE 


Gin Purchaslig Loas or othe rwine 





ie 
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KAYE'S NEW PATENT — 
CORRUGATED OIL-CANS, 


WITH PATENT FEEDHOLE 


Theme Otheann beooele eflectie a ogteat meshing da OU over atl 
Otheka wre cited at veneer) Chea cme 


Brevepele rwdll be Fermtrided Pot dre an revelpt of de in Abrmpe 
SOLE MAKERS -- 


JOSEPH KAYE & GO. 93, HIGH HOLBORN, LONDON, WC 
___ AND BANK WORKS, KIRKSTALT, LEEDS 4006 


LYNN'S IMPROVED AUTOMATIC HAND and STEAM 
STEERING APPARATUS. 


Thy Maelo a the brompe f and treoeterap a tat 
Jironl Vi the nintkit 
Cart be bev tiken to 























Cioteacly every kiowa tre 
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gee foarte Dey Qoangebaspos gay PCa cate den bases frie lait ae 

Tt walk docoob mer vce thea? we doase adeg ta tla da outt 
Pav baal Whaeed ee Gey foyer teed bia tek 
eto eae Albue st coreptetedy clr gj oaba bosseth oma 
th yeubot ba surqueme PA ution fied Pert ity 

Woe lmcbwa toa deewablt tbl et ive atiitre me tie te 
Tharped whit be we tt Cher € dealty Tectia Teta flee idee 
wide Bt oamqpiactiusbaepericneawe Kt Ww ttt t dng 
nated boat ungeinent than tin bat de tstor lace 
commas ghouse es cr whieh tlie Peter rina € bation are 
Jind to wlage—bern, therefore a vertrec cf Tanger 
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reer fo Qarml owert one pared with Pata Pre 
phe Woes ad Waal fyqae 2 tear da ue Nee 
qMauthy UneTe ds na ptent ta ty on Btenm ad wou 
nod dears, pedicel (oa tiie This will al 
he fonmebndyant isos In ateceing af olga se sats 


wbdy abaya vedas wef tbe Baia av itler woo ba 
muitthuienet der tle panege oe UEC Huc HE we eee eer L thie 
ae et Viued pawerondy wOsca widelatii this Wa hopes 
hee doen proved bo dunwea thang oo ehiaind) or 
mets the Slang powe fot rivebsasb marta chan tela 
Banny Machina oe Aetatsod oon tir tela ty le arnt 
fully tril under Bteain ta tere lensvitie The Watke 
aed fhe Meter dirde end Markee reapg the pcrraiiteect 
ote y for ned Warts oe coe Meardate forte x 
thous dpe Brady becaret scopy when regi) cad 
dnapreteon wonder Mec a tf the Work ta cantten 
BOL R WARE AM AOA 


JOHNLYNN & CO., 


ST LUKES ENGINE WORKS, 
SBSUNDERLAN D. 


ENGINEERING. 


Thousands of Furnaces have been fitted with these ‘f 
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THE FARNLEY IRON COMPANY. LIMITED, 


FARNLEY, near LEEDS, 


Manufacturer 8 of 
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SCRIVEN & CO. 


(Late fC RIVEN & TWOLTSWORTEH ) 
LEEDS OLD FOUNDRY, 
MARSH LANE, L.EBDps. 


SILVER MEDAL, TYNEMOUTH, 1882, 


Fave 


LABDUR-SAVING MACHINE TOULS 


Ath 

= SPECIAL APPLIANCES 

rok 

en cat : Iron Ship Builders, Bingineerss, 
d and Bolter Makers 
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PRICHs Avd PNRIMU LATS Oy AEET TOADS 








MULLER'S 
PATENT CAS CENERATOR AND 
CAS ENGINE COMBINED, 


MULLER'S ALPHA 


PANTENI 


rf fe GAS MAKING MACHINE, 
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ARROLS PATENT PORTABLE 
HYDRAULIC RIVET TING MACHINES, 


Part 


Land and Marne 


BOILERS, 


WAGON 
Undercarriages, 
GIRDERS, 
| 4 
GAS-HOLDERS,, “© 
SHIPWORK, 


ek 





Pee ull gaformectiote aid) fries 
upply tu 


SOLE AGENTS, 


WF. GILMER 


& CO., 


ENGINEER 





frou Merchandis and ucutracters, 


HAMBURG CHAMBERS, 


QUAYSIDE, 


NEWCASTLE-ON-TYNE 





LARGE NUMBER IN USE aT HOME AND ABROAD. 


SS 
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gu/STEAM_ BOILERS , go. 










OR MOISTURL 
OF EVERY DESCRIPTION 














































“ eé) IN STEEL AND IRON. i ... 
an = eee Sos, de « Oo at™ 
2 GD] ALL RIVET HOLES DRULLED ZS as ae 
foe IN POSITION REPRESENTATIVES 
. - = eA - 
sae Ny JNO. DUCKITT, Exchange Buildings 6, 
a = King Street, Newcastle-on-Tyne. 
coe sP 
ne Souk Acrats FoR JHE Dercu Coiontes 
oo > J A. CEULEN & CO., Stadhouderskade 138, Amsterdam, and Soerabayja 00 
28 Tr 5 
ids 
i& THE TOWER SPHERICAL ENGINE. 
< 
1 @ THE BEST ENGINE 
6 DYNAMOS STEAM LAUNCHES, 
— aimee | BLOWERS, PUMPS, 
: DE a co a: =“ oe, a | Au Shere HIGH SPRED, 
2 7 ta os . pt af a, ; . a fa : ORDA aiid Yt UL ARTTY 34 required 
: Se 7 SPECIAL ADVANTAGES. 
| ce pOSteadiness of Motion No Recipro 
es } oD oe ae ae onomy of Steam 
ntsc 2. Crearmicor Beltiny cntiaely diapensed 
a mo") with 
: PP Tass Spice Oconmed, and Leas Weight 
= CS Cian any other ngine (an Engine 
: - Hy F one ee i lt uae 
cm " / iz, ay te Hi | til gut a: Won aie ie Ls alectls Balancedand 
| i rd st he Eun ras Prego entirely cloxed, und therefore an 
br 4 © ts n i re al | | li i wccossible to yrit, sand, or coal dist 
a"!® k if nt WD Ti ta HEEN ve a GU Hie i ! a | ra am LONDON AGENTS = 4855 
<< e Fane: i aa 
ie : (0 j ae | _| Ht et Hath fen uy a rt int i nt l i 27, LEADENHALL STREET, E C. 
aonn PATENTEES AND MANUFACTURERS - 
a 
SIHEENAN & F ROUDE MANCHESTER 
os ; ‘ 
a s- Ca a 
WN 
-S\JOHN FERNIHOUGH & SONS, 
= 
! 2 Victoria Tron Works, 
to 
= 
| S|STALYBRIDCE, LANCASHIRE. BOILERS 





STHEL BOILERS 


OF ANY TYPE 


Established 1815. 


ye WELDING, FLANGING, DRILLING, PLANING, AND 
en RIVETTING BY SPECIAL MACHINERY. su 
All a Holes Drilled in position after Plates are bent to form. 





So ops ¢ 
- IM; 


ee ATKINS & CO., 


7, foment! ee cunts ae rn ENGINEERS AND MACHINISTS, 


e\OR'S setae “RB | Special Tool Works, Stanley Street, SHEFFIELD, 


PATINTEPS AND SOLE MANUFACTURERS OL 


PRIOR ca COMPENSATING PISTON RING 


= oat pe at 
ON — & = aa ALSO OF 


‘on 
ue Beverley’s Patent Lathes and Radial Drilling Machines. 
-—~ CARVIES' PATENT BOILER DRILLING MACHINE -—— 
PLANING, SLOTTING, SLOT-DRILLING, and MACHINE TOOLS GENERALLY. 


SCREW OUTTING, In any practical length and diameter, from 
Standard Quide BScrews--A BPEQIALITE 







Patentees & Manufacturers : 
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GAL CUTTA EXHIBITION — 9 2 First | Class “Certificates : & 2 2 Gold Medals, & 2 First Class Certificates & 2 Silver Medals ; : 7 


RUSTON, PROCTOR & C°\ LINCOLN 


SOLE MAKERS 







PRICE'S 


THAMES AND MERSEY 


LUBRIGATING OILS. 









rt, 

90 90 Fins, 
Trade an aia Mark. 

NAVVIES VAVV if ia 


} 1 
t pe 

Fi i | east 4 
ath Cf | 
eat ee 
“ 

«ws 

oy ~ 


PRICE'S SPECIAL GAS ENGINE OTT, 
Strongly recommended by Vast 
Cerossney Bros, Lip, Maxcuester 


PRICE'S COMPOUND ENGINE O41, 


For Manne Eneimes and Locomotives, 


PRICE'S SHERWOOD SPERM OIL, 
For Genera] Machinery 
PRICES CYLINDER OILS, 
PRICE'S BELMONT SPINDLE OIL 


PRICES RANGOON OIL 


Ag yccommended hy 
THK WAR OFFICK AUTHORS, 
‘Tor the preservation of SMALL AkM ind 


SOLD. 


ae in oa ah se 
= we ic = EE oan : 
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DUNBAR & RUSTON’S PATENT STEAM NAVVY. 


Unapproachable by any other machine for handiness and efficiency in work 
Regtares twoanen and a boy te disve the TPaygane and yaude the Maehine, oxcnuvates and dedivers an trucks the hardest clay and yuatersna 
nose (aot berg: cock), at the rate of frany 100 te GOO cubic yarda per day Veulbdletudle, with prices or applic ction te Maat: 


SHEAF IRON WORKS, LINCOLN; OR 20, BUDGE ROW, LONDON. 


THE BARROW SECTIONAL BOILER. 


SAFETY, ECONOMY, > High- Pressure, Sunerhe Superheated Steam. 


DURABILITY. “2 g B= 120,000 HP. ALREADY SUPPLIED, 
seogiey” = All TESTED to 00]bs. PER SQUARE INCH. 


Articles made of Mctal from ovidation ” 


Price Liats on application to 


PRICE'S PATENT CANDLE COY, LIMITED, 

BATTERSEA, LONDON, bli 

BROMBOROUGH POOL TIVERPOOT, 
POR PARTICULARS OF 


BRICK : TILE MACHINERY, 


BRICK PRESSES AND 
a 6 6PATENT DRYING SHIDS 
















OF Forhomeus: & fore xportation 


aa ie + apply ter thre 
Important Improvements  Oonswlerable Reduction 10 _™ ME PEON A PATI NT 
Number of Jomts Made ety of Wrought Tron Tubes | Tr jae ¥") Tem Brick Machine 
erie Greatly Hularged Steam Space, as ain COMPANY 


ee of Construction 
aul ne Economy of Fuel and Space  Portalility 
conomy of Fieiht and Transport. 


47 MIDDLESBRO’ 
IMPROVED HANT)- WORKING TAPS 


JOHN H. WIDDOWSON, 


(16 yer: Manaser mt Sir Joke ph 
Whitworth sand Ceo) 
TNOINPRR, Mapofacturer of Sirsa. Appaatas, 
Worlouty and Macht Tapaedre ota Whitworth 
Stand ad Vhreads ened sto, 


Britannia Works, Ordasall Lane, Balford, 
MANCHESTER 147 


Puice Josts Fram os Arri1@arrnin 


Numerous Testimonials after 10 to 15 years’ use 


Price Lists, with Testumontils and full party ulara on apph 
cation to the Manutacturers, 


THs 


” BARROW SHIPBUILDING GO" 


To IMITEHE DD), 


BARROW-IN-FURNESS, 


UN OF THR KOLE LONDON AGENIR, 4790 


THE AGHINERY & “HARDWARE COMPANY. | bi 147, Queen Victoria St., London, 4.0. 


H. M. WILSON, 


WAR TIN Bi & G BIN BR ALT, AYN GIN BER, 


BLYTH FOUNDRY AND ENGINE WORKS, BLYTH, NORTHUMBERLAND. “" 
SEITE REPAINS S&o.- 


JOHN BEDFORD & SONS, LION WORKS, SEES ea, 


MANULACEURERS Ot 
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Cast Steel, Files, Saws, Shovels, Hammers, Picks, Engineers’ Tools, &s, gem Sciatic 
PATPNTLES OL seh PUMPING ENGINES, 

agen ae aaa 

Sears a 


IMPROVED CLYBURN SPANNER #3 |For Docks, Circulating Purposes, 
rong Newest anal mest Pinproved Patterns 

ABA Poinpa, yada Cranes, Aceumutcutoms, Wy 

);RON ACCORD ENGINE WORKS, 


AbVantTyors "The weakest parts ab othe 
datehet bincesk are stecaypthemed am dda teal ‘Phe 
teeth me well protected, and cannot be broken on 
be clogged with dit) = The strain is sustagned 
by all the tecth tcgcthar — ftis cheap 





re ANTAOES —/t works easily Jt works quickly, and wl 
not clog [t18 strong, and cheaper than the ordinary Clybw GLASGOW. — tu 
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Ino) t \vul, INFERNATIONAL EXHIBITION, Loulou | +t Highost and only Prize AS USLD Bt THE ADVWIRALTY, WAR OFFICE, AND RAILWAY COMP ANIES 
{™ Modlsy od vif Vevdilatin fodoode oad tated) ed fo 0 FE Pp I 
path Egg oFIM 4 na Tvs ce eae \ ‘ it Vaud Peet Ba aos THE SILICAT E XID fAN N [. 
bo 14 u fl Vout ul ia 1 ie elolton } ! Mmogouey [es 
Ce eo i eS I hae one il Ua aa eatery Mail SMOOTH AS GLASS AND HARD AS IRON 
Pare 1 \ ; so ; wot an ie wa “1 . i Mm | ‘ sine ae Ae hi | be . y a : Uva a ; The basis of Chis Pant ds aosicate ore nee! af alles and avid af trou nadurady coupanned 
an a il ee . : pole ae vitae olice Pekan 4 eee Gee eee un capa} praporbrous Te this aa dae ats catemerdiuars 
poaloon dott obo’ y tt bt Tetee youre Mode ret edtt PN dea tad oe bayer Fsaly ater Nano t TRNE 
ge tay cen, sa eae ties DURABILITY, TENACITY, SMOOTHNESS, AND HARDNESS. 
bed Pode Ii | | 4 \ lL, i X = ( yN ‘ 1) lL. | Lolly nh V iaclite 2 Laondon, 114 uprivadlod Rac Scben Rte romists thy ny of air, water, ,ases ail acids, and weequally appliekble co 
And 110, BOTHWELL STREET, GLASGOW sol XT ROMW, STON, STvGCdco, oF WOOD. 
Yuld im two colours ouly, DARK RED and BUFF YELLOW, in Pasto (guarantesd groand 
in pure Lingoed Ol) or in Powder LMU 
‘Oi Hivet  Woths Co, M J oH Humbault, Mneraver ; eee 
/ GLASGOW te “ Fngincersuy, ’ are olin Stoam BARS NE wi SUEGI: venh es HAE EAT i LT Te 7 


Baar (tisers, Sisk en, Rg SumKWA, HOw Tarts, whip,’ Ae 40, Mandoo une, Covent Carden, ae RAGOSINE & CO., 7, IOOL LANE, GREAT TOWER STREET, LONDON. 


Ul d Private oaders Promptl cereted SogT PAINL JS THE KNGINGFEA BEAL PRIEND 


DAVEY PAXMAN & CO., ENGINEERS, COLCHESTER, 


MAKERS UFO - - 


ENGINES AND BOILERS SUITABLE FOR MILLS, FACTORIES, ELECTRIC LIGHT INSTALLATIONS, &c., &. 





Portable and Bonn Port able basins, | Hunzont i) Winding Bugines, Gompound Som-Vixed Tague and @ 
BolpeBood Linane und Bower, Vertical Wowtine Lupinca and Boitorg, Baler , 

Norvontal Luyrine , Gomponnd Portubh ud Sami Portably | Cenpound Horgantal Prxod Enginee, 
Vertiea) Lieine und Bother, | Pingines, i Corm hi daineashire, and other Bower 


p> yp (4) )rrvie Vara mederde dy the Pave itive omnetter of fhe INTERNATION AL, PEE AD TER TD NUEEBEEEON, 
fee SU PEP Y the WHOLE of the SP) AM FOWEE required Gover 1) 000 indie uted homie powerd tor dupvaiy thie bbee tea 
Paodit Moaclunegy ‘Thue splondal colle tram af ticditieas dies be seem at work avery Cve Hii 





4 Catulorea , ard tell partecuhea cuidh Era) on application to 2,” | eect , 
‘al \ te ql I nea ¥ 
Portable Engine ENGINEERS, COLCHESTER; ——— 


Bast be © dguebe ne, @ te PS EEA) rene al 
Prahli G10 40 1 —— LONDON OFFICE 139, QUEEN VicTORIA STREET, EC —= : Compound bens Rixtd Laginie, Le be QUEL nou 


T. B. -* | JORDAN, SON & COMMANS. WEIGHING MACHINERY. 


fa ! 4 
Offices 62, GRACECHURCH STREET, LONDON. Mevly he ene oe 
(ge rden. Dyer Ue Se hid 


7 “Sse, _ MINING MACHINERY. Nienele Meo 








ice Mi cope rnel, Wie ceed, 
ee . ee Man dae Wea 


Pando Opts 
ela Heer ‘y II extitisisfeg € hethubeds, } tefopiaad ae) We 
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a “Ls | | (NOW IN THE PRESS.) 
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ae ps a a es Phe Fourth Paul fedatean af 
r Ph a 


J A BERLY'S 
UNIVERSAL ELECTRICAL DIRECTORY. 


The Pubhstiors will tt nuiach oblinad af all thoae who 
are en aeeb in the nrantactare of bdeetrte hay ht, 
= Viant, Ware tor Plectrical Purpose Bhcefrieal Erstru 

eee TAT Oe Tw ments Conerab Requisite cdby kleedren) bapanecrs 
+ reed Deters oe wth ad Wholesale antl Re taal 
Dealers im Bhectate al Gooda, will send thik Nawes 
und Abtitradks, with poodiculars of their buenas 


WM DAWSON £SIND Lis 9 Ip ThamosSt , London, BC, 


¢€>-Aa__MI TD Wa BETTS. 
NWNO'TiCt:. GANDY © REDDAWAY axp Quieres WO'TiCs:. 


N Advertisement diaving bee mserted ia sundry papers by Mess Fo Reppawsy & Co, settig forth that Mar Ganpy 





A RANGEMENT OF CONTINUOUS ORE DRESSING PLANT 





has been ordered to pay them costs, about £5,000, m reference to the action brought by lim agaimst them, Mr Ganpy 
Gitves Notice that as vet no costs Tiave been paid to Messrs Fo Reppaway & Co by him, that the decrmion teferred tot now 
under Appeal, and that the amount of costs tamed is grossly exageeorated, and it is premature to say by who the costs will 
ultimately have to ine paid 


TE. 


MAURICE GANDY, 130, Queen Victoria Street, LONDON. 
ELE I. D’ Ss PATENT BOILERS. 


RAPID STCAM GENERATORS, ECONOMICAL, OCCUPY EXCEEDINGLY SMALL 6PACE, SAFE 


Cornish Boiler fitted es 
with “Field” Tubes. 


Rta) 

















TESTIMONIALS. 


Thrant ORPHAN Asvdia Wassitab, Mareh Srd, l4s4 
Grstirvrs Lhasa phase in reports Chit the “ fblde” Vatenut 
Tubes which you ie rted in our Come Borlera give over} amblafac 
tion Our cowl comstmiption ia cach of these bolus was bd tons per 
weeh, uid we had dithoultys in keeping steam before the Tibor ware 
iigurts Yo Weonow have plonts of steam and our cou consumption 
in btuns per week aml the results have boon altope ther RO Ratio ce 
tors thut we onte preparing ao thie fieaier to fe fitted —£ am, 
Gentlhaucn, yours truly, (upnedy dk ot HAMMOND, fagineor 


Fetes oat Cr at eit nt: oe 


7 ai Mann ate tons rs : 
‘ vas 


We bare just reecivcd the Ce testimonial frow ¢ customer 
ty Gor thataato i 


GeeNTEY MEN, Treva finect the oe Phos Frcld Mabes Drecadyed from 
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aaNet ee Vor omy boler, aml they are acti splanidly fF reckon they 
eee i : a Mose Mic ab de ast oo percent of fiicl — Youre fasthfaldy, 
prpaee es ep. ae (1, neat) 1 MCLEOD, 
' = (aldoninn trun foundry 
Pa re prea) oi Soa 
pate aK ) 
: pice FIELD'S PATENT TUBES. 
"aegis : oe tae becca oe tock ane # Vaaly fitted in Cormtah, beg cuded, Greee Tube and other Boilers, 
Keer aa gine ena 


Licensed Manufacturers: Ja HK) r S oO LRIiIiCK & CC fer 


Offices 27 LEADENHALL STREET LONDON, EC Works MANCHESTER. 
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PORTABLE SECTIONAL BOLLE: 
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Taoist works of the Sandycrofl’) Foundry and 
Fiyaneering Company, ostublished an the yout E837, 
are situated on the River Dee, ahout five males from 
Cheater, andelose to the Sandy croft Station of the 
Chester and Holyhead Railway Tn the ordinary 
couTse of events, an inspection of the shops, which 


will be thrown open uext week to the members of 
the Trond Steak Institute, should prove of con | 


gider ible mterest asthe spectal branch of engineering 
hore followed ag the prodiction of munip machmery 
Pothaps, however, Gua ntatement requires modifica 
tion, to some sptall oxtent as the company turns its 
attention more parhiculatly te the machinery user 
nthe amining of The ere precious met alge thor than 
of tran Unfortunately fer the visitors, however, 
there wovery little gon. on am shops at present, the 
Company lavinis recently completed one or two herge 
contracts, and others they have an hand are not fairly 
under way yet 

Stuy at the erceting shop, near the officer, we 
notice two pairs of winding ongimes, Which have 
bec made specially te order fot shipment. to 
Venezuela, us they will have fo go up country, 
where transportas very difheult "Phe cylmeders ave 
Yan in diameter and Jdf 6 mo stiokhe, and are 
filted with automati expansion valves The bed 


flames are of wieucht mon, im order to save woght | 


othe 


In this shop there are alee the puts of « 00 un 
Cyhuder beam chine, which tlic comps bes cot 
tractecL to remove frome the Paltrgoob Mane meu 
Rhyl, te the Westimauster Colliay near Wresxhon 
Plus shop a served by anoverlead traveller and a 
pir aane Prom here we pase tothe foundry, 
Where the cartes fora compouuel surface Comders 
ing latin Chgime for Belfaedt are an proeress the 
cylinders are TW and tan an diaieted Wheas 
also ware a astines at Proutess for uqpean af primary 
chianmes louvige dO cylinders fot the Micra 
Water Works, and ia Cornish panapane coemic with 
TOon ovdmders There are dye deurels for veal 
tuneleuneting miichimery ound Mpoedal Castine for 
wold aiateuuatinge maeliaery Biwal 
Wive pb cranes command the whote thear, oad ther 
we fom cupolas Tithe suathy there are two sia] 
stem Timmer iid one of Pattersons patent powet 
hannmers, Which io specialte of this tim, and te 
Which We hike ioe wpoctrbh ac ference Yatedon Fn 
the force outside i a Yiton Rachy drummer Phe 
bor shep has the ueual tools, meh ding a steam 
wvefttiuapy apachime Thos fa iakes a spectal port 
able bower, whieh we shall deserube presently 
Inthe heavy machime shop are sevoril latye tools, 
amongst thent a horizontal borme mill which wall 
take work up to L08an im diauetar, a face plat 


fon 


bethie that wall tum 2S tt ii diameter, cpl tute 
piiuelne thet will take ott between the ti iunes 
ane dias oa deck GOft doce and a sere w cufttine 
Jithe weth ov oO ft deel and TP2lan cemties, whiaeh 


fir a Secouel shop there 
momtinbor ef seme wat diediter viuchame tool, 
Jathes plang, mad diliine 
tvacdnmes Ae Ta thie staaadb accdimne Strope orm tle 
Haar clove there ane sev oul trods 
Vinorivsf thease we mettced tweet Coaper potent 
booss ferustieas Lathes by Snaith tne Coventry, 4 
capstan hcoided hellaw spridde Tate by the sana 
mnihkers, and a vertical matline miecchine i ageconed 
Qadtime maachine fy Mesarg Srorthound Coveqtey a4 
Use about ta die cre: ted 

luo the fittine aid crectine shop there area YO an 
HavonGal punipene ene Ta pee ss, aun ait con 
plese cnet for an dren und steed eoampay ated 
mith’ de de ial in Connection wath Sheone 
dewerave Svaten Phere are alse in prowess here 
sone Ubtderurontel having caeacse for un 
with double ditmais of which weoctve an cluster atian 
ol foo Thais type ol machmery as alsa 
apoctal toauture with the fir Phe cylinders, tt wall 
be oseeny are placed diavenelly on cach wide of tha 
crunkshaft and werk om te one crank pu Pher 
ne two conncetime clutches aml twe trakes, xe 


lags a di yoke \ tool die dete 
nd 


mie balan, plot tinier, 


alse cinnd 


ayo steuy 


|! [ita 


262 
that either dram ean be made to holst or lower, 
dependently ofthe other A single drunt 
engine of somewhat similar 
the cylinders are placed beai 


Sa. 


the @ The and reverang handles 
brake levers can be controlled by one man without 
moving from his position 
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also give an illustration 
novelty in the arran 
semioiroular cast steal 

the a 
s rings In 
eben upward on the stroke Thy the 
of the crank pm and m this hep 
compressed, so that the esto feres 
Tedotion w given off 
double- 
adjusted to any required force. 
n this shop tuere were also seve 


son's patent dead blow forgang apn aye alisiroese 
tion, between the orapie 
each end of this are 
10010 ay is equal in oetdng 
tu 

ie bor hammer 

igeereyes a patent t stamps used 
gold sunny and in Sd to veplane the 


23 
Pr 


z 
a 
z 


fy 


vitation stamps and grinding mulla, in an 
cn where it ia pequiced, to pulverize hard mate 
rials In this the same principle is applied as that 
which we have just desoribed with regard to the 
hammer the cast ateel how and s being used 
in the same manner For s situations, 1n 
whioh means of transport are limited, they 
wo that no piece weighs above 6 owt , or in 
extreme onses, if needed, eer can be made with a 
weight of 350 Ib for the heaviest piece There are 
also several rock drills of the companys special 
make in this part of the works 
In the same shop we also noticed one of Thornes 
ah portable drills by Messra. Smith and 
ventry This drill has a balanced alide valve, 
the travel of which is reduced to the smallest 
amount in order to avoid momentum of the port aa 
aa aa posmble At the same aoe the ela 
cushioned so as to ent in @ ports 
are short and direet. which: teats towards the 
greatest efficiency of 
gives but little back p 
On page 264 we give an illustration of a Cali 
fornian ten atamp for gold or miver ores They 
are fitted with an auto feed arrangement, and 
reveruble lifter shafta They have steel cams 
and heada, and the shoes are constru 
hardened forged steol They are made 
in pieces of a size that can be carried by 
On 265 we alao give an illustration of 
a small ten. etary mill for hand power which is 
racials rk 


designed os for wo 

It will be seen the Bandycroft Company 
makes « feature of ‘' portability, and, con 

mash: phpeeaary thie h where 
nery is req ; sak holy Gasouare 
feature to study We will give one more ilustra- 
tion of this oom a man ure On page 261 
he be found Fie | beng of a patent sige 
bular boiler, being a perspective view of a 
complete section, and Figs 2 and 3 longitudinal and 
transverse seotions of the boiler It wil! be seen that 
boiler can be made in two three, or more 
each one being to a certain extent a boiler 
in { The ons are fastened together by 
tle-rods, and the tubes pase into each other, 
a tight fit, or at any pcg i ate 

all practical purposes, as where tho tubes 

tBere us of course no pressure When the sections 
are placed together, a suitable furnace is built under 
Seath, as shown in 4 

section 1s 24 owt. 
The company have a dock on the River 


which will take v of conaderable tonnage 
a ple ng iar erage 
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ik River ” 
Sudbury Fonction i 
bo 
oo in 
Winsepes mt ies 
148. 
Brandon 188 1656 133 
Broadview 181 1987 #84 
Regina - " 1T¥6 = 
Batt Derren 113 ieee Bil 
Hat i” rie 800 
196 a5 
6 an 
ee River fires crossing see 1o03 
" second i Pern 4000 
71 iB ira 101 
88 1834 
Moody 61 4 1445 


r amoan of air used and |p 


The total weight of each | | 
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ths differ from the official distances yiven 
annual report of the Minister of Railways for | 9° 
25 miles, of which five are in the distance 

Port Arthur and Winnepeg, corrested sub {Arab 
ently as an error, and twantyare in the the 
tance in the incomplete between —— 
d Savonas Ferry, the e Sgures bemg 

af th ta py a Sable scrveo! The 

manager ® ay, and pro 
distance between Pio and Sudbury is an estimate, 
and changes atili be made before ita comple 
tion. Besdes the main line the company have 
aoquired or constructed the following branches 


gabe tee 
fg 


Mites England ceases to an er and 
acs er ee ita toni orgs, aot divalbaticn We Geo. 
on s an on 
From fie Therese i to Sh Zutmohe =| Guchons, ake, too, will auifar in her barn an im 
Bt. Lin Junction 1 it. Lin 13 t, irrevocable, loss in her prestige, 
Hull ig Aylmer 7 La oea an her position 
Place 149s Brockville 4 
Amith Falls 167 ——s«éPerth 1g or cattle ost gander Allied 
Sudbury a Atoms Mlle . Good Hope jed to a revolution in the oourse of 
eS eats jase. eerie 0 | trade, and the golden tide swept for a time the 
Wianepeg 143 Gretna 70 | shores of came the discovery cf 
Pembina Junction 1479 Manitou Ms and the hope that seroas or around the 
epeg 1693 WeatBelkirk a2 | eXtremuitzes of this, the and best way to 
Junetion 1428 ewall 20 y and the Indies might be found, started a 
a the isn leo that Atrod out a are ima pelle 
Th has ured by leas out almost ev on 
ce ean: re z in the aad periods of American ar om and 
The Ontario and Quebec Raliwny, Perth to Toronto 199 ‘| the futile atiem have been eontinued almost 
The Credit Valley and branches, Toronto to £4. Thecnas 163 e present to find the north weet passage 
rey and Broce Toronto to Owen = th the Arotio Qoean have had theeans 
The whole aysem at the beginning ofal6e6 ae oun sal st eh tn portale 
t) nning oom Ww ure 
prising w75 sea, it has been well said he closed the gates 
The Ontario and Quebec, Credit Valley, and the|for ever behind him For a century before this 
Perth branch from Smith s Falls, a orig, 6 the English acquisitions in Indis, her and 
line from Smiths Fails through Toronto commercial supremacy in the and the gradual 
St. Thomas, aro now as the Ontano | absorption of thu business into Bnghsh channels, 
and Quebeo, and authority has been obtained to ex | were bringing the trade of the East oxtennvely 
tend this at both so an to form a new railway control, whilst the rapid exten 
from Montreal to Detroit (which ia 564 rosa the|alon and development of steam navigation ware 
Grand Trunk) somewhat shorter than the = more firmly rig the connections 
line This system, with the Toronto, Grey, and | between England and the For a moment the 





Bruce, which runs into it at Toronto, will be over | construction of the Sues Canal served to the 
1000 miles in length apart from the Pacific line | French interests into competition, but France 
proper, described in the previous The com | to profit ‘by the advantages, and the Suez 
control and have authority to construct at | became another lever in the hands of England to hisip 
the samo to the east of Montrekl, | forward the development of the Oriental carrying 
ving them sovess h the provinos of New | tide Uaiion and Centen! Paoitis Hallways in 
wick to the ports of Bt An i, Amerioa next put in 9 feeble claim for this eastern 
Halifax, and Louis , the laat néeares vanes, et pébition for want of an efficient 
American , and only 3900 miles a 
from Liv The Paxifio of 
have, when complete, a main trunk 
long from Louis a 
59 57 min , to abt ogagae' Ale eg 
songitece 142 » 60 
control of the trade of the Maat has bean 
cht thd far pe pe 
aul sookeen Wenge hve desired. hak 
sdatern traf 
whea 
ree 
Grooks 
af the Pott 
all pepyes fis. Wher 
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quantity. | inexhaustible, and crops out upon the sea shore. 
o whioh must rise | Exce the Japan oosl in all the wide extent of 


the o Ovean, there is only one amall spot that 


the|seema likely to come into competition with the 
and {| Vanoouver or New Bouth Wales coal for steam 
erloa na} purposes, and this is the island of Labuan. It is 








brilliant, and J 
reer ler ete 


from 
Regised ioe cut bon 
tion that has taken tpon the 
Pacific | coalfields at either end of the 


- | only —— upon the waters, but it contains a vast 

of combustibles, and singularly enough it is 

on the route of our steamers forwaad from Japan, 
and belongs to Great Britain, 

Now go from England to the Hast the other way. 


acific} Ali down the coast to Gibraltar, along the Mediter- 
pessen- | ranean by Malte, Alexandria, and the Red Sea to 


A 


i 


When, in addition to the saving of distauce 
of nearly 500 miles, the 
Canadian. 


* 


Aden, and slong the shores of Asia, you will see 
no coal but English brought to the coaling stations 
at great expense, and as far as you go there will be 
no coal put upon your steamer till the Australian 
coal meeta the English and carries you forward on 
your route, This coal question, and the favourable 
way in which itis disposed for the requirements of 
our commerce, is one of those immense factors in 
the future commercial and naval supremacy of the 
power of Great Britain that has not yet received 

a attention that it merits, 

Away off in the South Pacific, almoat at the 
smtinodse England has another dependency that 











have | next to has the greatest clam upon her 


p a population, wealth, 
and resources of which they may well feel proud. 
.| From Southampton to Melbourne by the Cape of 





350 
fax in winter involves again too | Good Hope is 11,720 miles, oooupying sixty days; 
vessel | by Cape Horn it is a ae and takes sixty-mx 


uently where | days. By the Suez 
moat likely ta lead to 
The old French capital 


& 


and the Peninaular and 
Oriental steamers the distanoe is only 11,315, but at 


is| occupies fifty-four days. By New York and San 


place 
Island on the wayside from China and 
Franaisco 80 com 
to the latter place w 


aa the proper ooean terminus 


inter 7 and simmer work, where the trans- | time 1s only fo 


Et 


a 


the same route as if 


g 


Francuco the distance is over 13,C00 miles. but the 
-one daya, whilst through Canada 


steamer to the railway can most | the distance will be leas, and the time, taking the 
Louisbourg ig 750 miles due = same speeds as now required on the land and water, 


Bye cod taal 
cargoes y come 
two or three weeks’ ti 
This makes the advan 
from Vancouver to San 
and in addition to this the ocean currents 
round from Japan to Vanoouver in sach a 
even a steamer could make a qui 
hugging Vancouver's Island than if she 
San Francisco 
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will be under eg -eight da The ocean dis- 
, {tance from Port y and San Franomoo is 
about the same, and from either point less than 
from Panama, #o that, when the Panama Canal u 
completed, either of the Pacific routes will be able 
successfully to compete in time, whilst the difference 
in distance 1s not much in favour of the tropical 





eoal could be put on board | route across the isthmus 
han the 


cu 


The Hon. W. H. Seward, late 


a 
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There is another view to take of this new trans- 


ny ooal of equal quality could be bunkered either | continental railway, and that is its | augent ax 


FE 


day, and no means inclined to de 
ition of the United States, endorses 
‘The route,” said he, in a speech made in 
rare rep erg ey 
ore 
distance 


thousand miles shorter than 
close to Lake Su 
which divides the 
wards the Arctic from those which 
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run\ regularly from Louisbourg to 
The aubstitation of 
the railway for even the best of these steamers would 
full day in the time of any passenger reach- 
ing his home st New York or any 
is the first-class fare on the 
through tickets any more than the fare 
steamer, so that the saving in tume has 
no drawback on the score of expense. 
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» on either route across the continent, until 
then only in proximity 
of the Canadian ro 






se day to sg ees fog aF Societe acti 
uro power a on the 
Pacific, and may some da golf to dispute with 
England the supremacy of that ocean, In 1851 
Russia reached the Amoor River, and established 
an armed fortress on its waters, the St. Lawrence 
of Asia, and 2300 miles from ita mouth built gun- 
boats at this establishment, and with their assist- 
ance gradually, except down the long mver, secured 
the mili Doesenlon of the lands on either ade, 
and ultimately established a ard at its mouth 
on the Pacific Ocean. Findin to be blocked 
with 10e in the winter, she subsequently soquired 
the island of hahen in the same latitade as 
Vancouver , and the to sea only between 
them, and to this point she removed her naval 
establishment and strengthened her capacity for 
carrying on offensive warfare, Bho has got there 


ute. {also a large deposit of coal, perhaps not so good, 
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but quite as y worked, as our Vanoouver mines. 
She connected this distant establishment by 
pa with the tg ae ti spe na 
er railway syatem egrees belng or- 
to the same destination. She is already in a 
better position than she was during the last war for 
carrying on a Pacific ceupalgn and keeping upon 
oree, and whenever the 

two nations are again embroiled, this Pacific Rail- 
way will be one of the most im t factors in 
P the communication oen England 
and her fiest on the Pacific. One of the most :m- 
t elements of security for a country in time 


posi-| of war is the capacity and capabilities of her har- 


é 
E 


i 
+t 


[ 


1 


! 


if 


i 


z 


i 
' 


: 


- 


bours. On the whole extent of the Pasific coast 
north of the equator there is a dearth of 
good harbours until British Columbia is reached. 
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north of San Francisco there as no good harbour of 
rofuge or available roadstead for a fleet till the 
international boundary is reached British Columbia, 
on the contrary, presents a murvellous feature in 
thas respect, and as a dislinguished naval ofhicer 
oxpreased it, seca to revel in tho possession of 
excellent porta and harbours, and all of them avail- 
able fpr vessels of any size, and accegaiblo at. all 
times and nearly in all weathors = In a speech 
delivered by Lord Dufform in Victoria im 1876, he 
feleitously pomted out tho pecuharity of the sea 
Bhors ‘‘ Such a spectacle ag this coast line presents 
1 Dat to be suallaled by any country in the world 
Duy after day for a wholu week 11.85 essel of 2000 tons 
we chaoallel an internunable labyrinth of watery 
lanes nnd reaches that wound endlessly im and out 
of anotwork of islands, promontores, and penin- 
sulns for thousands of niales, unrufiled by the 
lightest swell from the adjommg ocoan, and pre- 
senting at every turn an evor-shifting combination 
of rock, forest, and snowelad mountain of unrivalled 
beauty and grandeur When tt 14 remembered 
that this wonderful ayatom of navigation, equally 
ovatlable for the largest line-of battle ship and the 
fiatlest canoe, fringes the entire seaboard of your 
province, and communicates at points sometimes 
more than a bundred miles from tho const, with a 
multitude of valleys stretching vastward into the 
interior, Whilst at the same time it i furnished 
with miinnorable harbours, one is lost in admuira- 
tion at the facilities for mterecommunieation which 
are thus provided for the future mbhabitants of this 
wondorful region,” 

Such is a buef and unperfect description of the 
new route across the Aimorican continent now in 
the possession of Canada, which will shortly be 
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opened to the trate of the wold li two respects 
it difiera from and auns higher than any enterpriso 
Of similar character that has yet been organised, 
hand carried to completion In the first place, it 
opens up to the population, development, and 
national existence w vast region of productive land 
utterly isolated and useless without it, a great farm 
so Indden away behind huge mountam ranges that 
i nothing leas than thia great enterprise could open 
up a distiuict whore 100,000,000 people may find 
profitable employment, happy homes, and material 
potent On the other hand, 1t complotes and ful- 
hls the prophecy of ages, links together the old world 
' from which the people of the now hemisphere have 
nearly all sprung, to that still olde: world the c1adle 
of the race, places the keystone of civilisation and 
commiorce in the great ah of the bridge that links 
Kurope with Asia, and carries out the old idea of 
nv north-weat passage to the Pacific, whilst 1t won- 
‘derfully improves its value by substituting the 
| eersay wheatfields of Manitoba, and the grazing 
lands of Alberta for the frozen solitudes of the 
; northern ocoan and the dangerous discomforts of an 
' Arctic voyage 





THE FLOW OF WATER THROUGH 
TURBINES 
On the Flow of Water through Turbines * 
By Antntn Rica, President of the Society of Kngmeers, 
London. 

LirknatTiurk relating to turbines probably stands 1 
rivalled among all that concerns queen of hydraulic 
engineering, not 80 much on ate voluminous character aa 
in the extent to which purely theoretical wntera have 
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ignored facts, a practical wiiters have relied upon empr 
rical rules rather than upon any aound theory 

~n relation to this view, it may sufhce to noto that 
theoretical deductions have frequently been based upon a 
generalisation that ‘Streams of wate: must enter the 
bucketa of a turbine without shock, and leave them with 
out velocity.” Both these aysumad conditions are mis 
leading, and it ia now well known that in every good 
turbine both are carefully disobeyed. So called practical 
wniters, an a rule, fail to give much useful imformation, 
and their task seems rather in pram of one description 
above another, 

But, generally, it 1¢ of no consequence whatever how a 
_tream of water may bo led through the buckets of any 
form of turbine, so long aa ita velocity gradually becomos 
reduced to the amallest amount that will carry it freely 
clear of the machine = Thecharactar of theoretical Infor- 
mation unparted by sone of these writura may be ilus- 
trated by a quotation from Zhe Chicago Journal of Com- 
merce, dated the 20th of February, 1884. There we are 
informed that ‘‘ The height of the fall in one of the most 
important considerations, as the same stream of water will 
furnish five times the powor at 10 ft, that it will at 5 ft. 
fall.” By general consent, twice two are four, but it has 
been resorved for this imaginative writer to make the 
useful discovery that somotimes twice two are ten 

Not until after the translation of Captam Morris’s 
work on “ Turbines,” by Mr. FE Morria, in 1844, was atten- 
tlon in Amerioa directed to the advantages which theso 
motors possessed over the gravity wheels then in goneral 
use <A duty of 75 per cent. was then obtained, and a 
further atudy of the subject by a most acute and practical 
engineer, Mr. Boyden, led to various improvements upon 
Mr. Fauneyron’s model, by which his experiinents indi- 
cated the high duty of 88 per cent. Tho tnoat conspicuous 
addition iad by Mr. Boyden was the ‘' Diffuser,” This 
ingenious contrivance had the effect of transforming part 
of whatever velocity romained in the stream after passin 
out of a turbine, into an atmospheric promt by whic 
the corresponding lost head became effective, and added 
about 3 per cent to the duty obtained. 

It may be worth noticing that by an accidental applica- 
tion of these principles to some inward flow turbines there 
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UNDERGROUND HAULING KNGINE WITH DOUBLE DRUMS. 


obtained most, ff not all, of whateveradvantage they are turbines, and it ts new proposed to bring before the 
_ tpposed to possesn, but, oddly eneuge this genuine ad- Mechanical Section of tho British Association some con- 
vantage is nover mentioned by any o the writers who are | clusions drawn from the behaviour of jets of wator dis- 
interested in their introduction or sale charged under pressure, more particularly in tho hope that 

The well-known experiments of Mr James J}. Francis, a8 water power 1a extremely abundant in Can any 
in 1857, and his elaborate report, gave to hydrauhe angi | remarks relating to the subject may not fail to prove in- 
neers a vast store of useful data, and since «that period teresting to the present mosting. 
much progress has been made in the construction of tur-; Between the action of turbines and that of serew pro- 
bines, and literature on tho subject haa become very ; pellera exists an exact parallelism, although in one case | 
complete. | water linparts motion to the buckets of a turbine, while 

In the limits of a short paper, itis impossible to do jus- | 1n the other case blades of a scraw give spiral movemont 
tice to more than one anpect of conmderations relating to | tuo column of water given aft from tho veswel it propols | 
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PATTERSON'S PEAD-BLOW FORUING HAMMER, 


tard) =Tinbines have been driven sometiuncs by im 
alone, sometimes by reaction alone, though generally 
2 coinbination of umpact and reaction, and itis by tho 
named system that tho best results are now known to 
rbtamned i 
he ordinary paddles of a atenmer impel a mass of 
1 horzontally backwards by impact alone, but acrew 
piyelors use reaction sumewhat disguised and only to 4 
innited extent ° 
The full uso and advantages of reaction for werew pro 
pollera were not genually known until after the neltieke 
tion of papers by the present writer in tha Proceedings of 
the Institution of Naval Architects for 1467 and 1864, and 
more fully inthe Transactio is of the Society of Engineers 
for 1868 
Since that tine, by thoaatho of the investigations then 
deseribed by the Knyglwl Admiralty and by private frm, 
further oxpersmonts have been caried out, aoame on a con 
siderable scale, and all enrobetative of the results pub- 
hashed in 1605 But nothig further has been done in 
niihamg these discoveries until tho racent exyencies of 
modern naval warfare have led foreyu nations to place a 
high value upon speed Some makers of torpedo boats 
heave thus been induced te slacken the trammels of an 
older theory, and to apply a semowhat incomplete forin 
of the author # reaction propeller for gaaning some portion 
of the notable performance of these thoriiets of the deep, 
just as in turbines, a combination of impact and reaction 
produces the maxuruim practical results, xo Mm screw pro- 
pellers does a coriesponding gam accompany the samo 
construction 
Turbines —While studying those offectu produced by 
jeta of wator impinging oe plain or concave surfaces 
corresponding to buckets of turbines, it amplrhes matters 
to reparate these resulta due te impact from others due to 
reaction And it will be as well at the outact to draw a 
diatinction between tho nature of these two pressures 
and to remind ourselvex of the laws which lie at the ruct 
and govern the whole question under present conmndera- 
tion 
Water oboys the laws of gravity, exactly like every 
uther body, and the velocity with which any quantit 
may be fa Hing 1s an expression of the full amount of wor 
it contains, By a sufficiently accurate practical rule, this 
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volocity is eight timex the square root of the head or 
vor tical column nieasuract in feet 


Volocity per second = 8 “ head in feet Therefore for 


wheal of 100 ft as an example, V = 8 “100 ~ #0 ft per 
second = =The giaphie mothed of showing velocities or 
presmured hak inany advantages, and is used in all the 
diagranin with which this paper ts illustrated 
Beginmng with purely thooretical considerations we 
must hawt recollect that there sno such thing ax absolute 
motion Al] movements are relative to semothing elsa, 
and whut wo havo to do with a stream of water in a 
turbine it to reduce ite velowty rulatively to the earth, 
quite a diferent thing to ita velocity in relation to the 
turbine, for wlule the one may be cere the other may be 
anything we please 
nthe firdt diagram, A 1 C ]) reprosents « parallelogram 
of velogities, wherein AC gives the direetion of a jet of 
water starting at A and arriving at Coat the end of one 
Kecond ot any other division of timo Ata acale of 4, in 
tol ft, A C represents 80 ft, the fall due to 100 ft head; 
apatascaleof din, tod fe, AC gives 2 ft, or the dis 
tance tinvelicd by the same stream an jy of a second 
The velocity A C may be resolved inte two others, 
nanely, AB and AD or BC, which are found to be 
69) ft and 40ft respectively, when the angle B A Cis 
30 cle 
Hf, however, A Cis taken aw 2 ft, then AB will be 
found 20 78in, and BC=12in, for a time of ath or 
U25ef a deoond Supposng now a fat plate 2 C= 12 in 
wide move from} Ato © HB duunyg Ob second, it wall 
be seaddy seen that adrop of water starting from A’ wall 
have arnved at © in 025 seeond, having been flowing 
along the surface BoC from 2B to C without other friction 
or Jaw of velocity 
If now instecdt of a straight plate BC we substitute ono 
having concave surface, it will bo found necossury to 
move it from A to d.in 025 second in order to allow a 
Btiowinite arnive at ©, that is K without, in transit fii tion 
of loss of velomty This concave surface may represent 
one bucket of wturbine 
Suppose now a resintance to be applisd so that it ean 
only move trom A to Bb instead of to L Then, as we 
have already resolved the velocity A C into A Band BGC 
#O faras the former (AB) ia concerned, no alteration 
oconts Whether BOK be straight o: ourved = But tho other 
pa TEC), pressing vertically against the concave sur 
ace, becomes gradually diminished anata veloaty im 
relation to the cath and produces an offect known as 
“oeaettion A combined oparation of “ampact” andre 
netion econ by further dimmmhing the diitauee which 
the Iichet ww allowed to travel "Phus the jet may be 
mnpellod against the lower cdge of the bucket, and give 
a prewure by ats ampact , then follawing the curve with 
wdiimialiap velocity it as tinally discharged, retaining 
only mithcient movement to carry the water clear out of 
the machine 
Thus far wo have considered the movement of jots 
and buckets slong alrugbt lines, but this can only 
occur, so fur as buckets are concerned, when their radu 
Iwinfinite = Tn practice those latter mevemonts are always 
cinverof mare or leas compleated forin, which effect a 
considerable modification an the forms of buchketa, &e, 
but notin the gonoral principles, and it rs the duty of the 
dexnner of any form of turbiny to give this consideration 
its due huportance — Elaving thus cloared away any 
ambiguity (ail the tortus “mypact”? and ' reaction,” and 
shown how they can act indepondently or toyether, we 
Ahall be able to follow the course and bobavious of strentns 
ina turbine, and by treating their effects as araany from 
two sepurated onudes, wo shall be able to reyaid the 
problom w thont that inevitable confusion which arises 
when they are considered ag acting conjomtly 
Turbines, hough diiven by vast volumes of water, are 
in reality pinpelled by countless isolated juts ur atresnia, 
all acting togethor, and a clear understanding of tho be 
haviour of any one of these facilitates and concludes a 
Kolution of the whale problein 
Erperunental Researches —All expermments rofcrrod to 
in thin paper were mado by jets of water under an actual 
vertical head of 45ft , but ss the supply came through a 
considerable longth of fin bere lead piping and inany 
honda, & large and constant loss oecurred through friction 
and bends, 40 that the actual working head war only 
known by easuring the veloorty of discharge = This was 
eanily done by allowing all the water to flow ito o tank 
of hnown capacity 
The stop cock had a clear circular passage through it 
and two different jots Were used One, oblong, menasurec 
fon by in, giving an arenof O75 square inches The 
other jot was Gircula, and just so much larger thana pin 
to be OF of w square inch area, and the stceam flow ad 
with a velocity of 40 ft per second, cortoxponding to a 
head of Y5ft | Mather nazzle could be attached to the 
same umivorat! joint, and directed at any demrod inclina 
tion upon the horizontal xioface of m spoctal wall adjusted 
compound weihing uachine, or into various bent tubes 
and other attachments, so that all pressures, whether 
vertioal or horizontal, could ho accurately ascortamed and 
reduced to the unit, which waa the quarter on an cunee 
Tho vertical componont p of any pressure Pomay be 
ascortained by the formula 








p= Pain a, 


where a2 ia the angle mado by the jet against a surface, 
and in order to teat the accuracy of the simple machinery 
employed for these researches the oblong jet which gave 
71 units when impinging vertically upon a circular plate, 
waa directed at 60 dog and at 45 dey thereon, with 
results shown in Tablo 1, and these, it will be observed, 
are sufficiently close to theory to warrant reliance being 
placed on data obtamed fiom the sunple w eighing mach 
nory used in the experiments, 
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In cach case the unit of preawire fs one quarter of an ounce 


In the first trial thore was a distance of 14 in. between 
the jet and point of tte contact with the plate, while in the 
second trial this apace was diumunished to 41n, It will be 
noticed that ax this distance incroaaes we have auginented 
prossures , and these are not due, as might be supposed, 
to increase of head wiuch i practically nothing, but the 
aro due to the reco] of a portion of the stream hick 
accura iuersasingly agit bocumes more and more broken 
up “Phoeso alterations i pressure can only be eliminated 
when care is taken to measure that only due to mnpact 
without at the same time adding the effoct of an imperfect 
reaction 

Any stream that can run off at all points from a 
smooth surface, gives tha minimuin of presanra thereon, 
for thon the least rexistunce 1s eae to the destruc- 
tion of the vertical clement of ita velocity, but thia free- 
dom becomes Jost when a stream is diverted mto a con 
fined channel Awa prossure 4 an indication and moaasnre of 
lost velocity, we may thon reasonably look for greater 
prossuro on the scale when a stream is confined after 
ltopact than when it discharges froely in every direction 
Exponmentally thesis shown to be the case, for when the 
same oblong jet, discharged under the same conditiona, 
Mupmged vertically upon a amooth plate, and gave a pres 
suo of 71 units, it gave 87 units when discharged into a 
confined right angled channol This result emphasises the 
necessity for confining streams of water whenever it 1s de- 
shed to recerve the proateat pressurd by arresting their 
soluaity Such streams will always endeavour to escape 
in the directions of least resistance, and therefore ino 
turbing means should be provided to prevent any lateral 
deviation of the streams while passing through their 
buckets, So with scraw propallers the great mass of sur- 
rounding water may be regarded as acting hke a channel 
with elasty sides, Which permits the area enlarging as the 
velocity of a current passing diminishes 

The experunents thus far desaubed have baen made 
with jets of an oblong shape and they give results 
differing in some degroe from those cbtamed with 
circular jets Yet as the genoral conclusions from 
both are found tho same ot will avoid unnecossa y 
prolisity by using the data from axpartmonts made with 
& ucla jet of OF aquare inch area discharging o stream 
at the rate of 40 ft per second = This amounts to 52 1b of 
water por minute, with an avaiable head of 25 ft or 1400 
fuot pounds per munute 

The tubes which receaved and directed the course of 
thus jet, were generally of luad, having a perfectly smooth 
intornal surface, for at was found that with aw rougher 
surface the flow of wate: wo retarded and changes occur 
in the data obtained Any stream having its conray 
changod, presses agaimat the body causing such change, 
this pressure incleasing mn proportion to the angle through 
itch the change is made, and also aceording to the radius 
of a curve around which it fowa This fuct has long 
been known to hydraulic engineers, and formule exit by 
which such pressutes can be determimed nevertheless it 
will he uscful to study thesa relations from a somewhat 
different pomt of view than haa byen hitherto adopted, 
hieie particularly ay they hear upon the construction of 
screw propellers and turbines, and by directing the 
xtreau vortically into a tube gin in internal qdiameter 
and bent so a4 to turn the jet horizontally, and placing 
the whole arrangement upon a compound woighing 
inachine, It ix easy to uscertain the downward pressure 
due tu impact, and the horizontal pressure due to re 
action In theoretical imvestiyations it may be con 
vensant to asswae both these pressures exactly equal, 
mud this has been done in the paper on screw propellers 
already referred to, but this brings in an error of no im 
portance so far ak general prinaples are involved, but one 
which entirely destroys much of the value, such researches 
might otherwise possess for thosa who are engaged in 
the practical construction of acrew propellers or turbines 
Tho downward inpuct pressura ia always somewhat 
greater than the horizontal reaction, and any propur- 
tiona between those two can only he sccurately ascer 
tamed by tuals In these particular ex periments the jet 
of water flowod 40 ft per second through an orifice of .05 
xquare inch area, and In every case its course was bent to 
aw right angle The pressures for impact and reaction 
were wolhed comncidontully with results given by columns 
land 2, Table LI. 
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Smooth leaden tube 17 in deg 
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Rough wrought fron tube l 
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Tho third coluinn 1s obtained by constructing a parallolo- 
gram of forces, where impact and reaction form the 
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measures of opposing kidea, and it furnishes the resultant 
due to both forces The fourth column gives tho inchna- 
tion at which the line of impact must incline towards 
a plane surface, so ag to produce this maximum re 
aultant perpendicularly upon it; as the resultant given 
in column 3 indicates the full practical effect of impact and 
reaction 

When «& stream has its direction changed to one at right 
angles to its original course, and as auch a changed direc- 
tron an all that can be hoped for by ordinary screw pro- 
pelle, the figures an column 8 should bear some rela 
tionship te auch caves Therefore it becomosy an inquiry 
of some interest asto what angle of ampact has been found 
bost in thosa screw propellers which jlave ven the bust 
rowults in practical work Taking one of of the most im 
proved propellers nade by the late Mr Robert Griffiths, 
its bladex do not conform to the lines of a true screw, but 
ittsan oblique paddle, where the acting jen of ita 
blados were set at 48 deg. to the keel of the ship, or 42 dey, 
to the plane of rotation 

Again, taking a screw tughoaton the River Thames, with 
blades of a totally different form to those used by Mh 
Griffiths, we still find them set at the same angle, namely, 
48 deg. to the keel, or 42 deg. tothe plane of rotation. 
An exammation of other acrewa tends only to confirm 
these figures, and they justify the conclusion that the 
Inchinations of blades found out by practice, onght tu be 
arrived at, or at any rate approached by any sound and 
1ehiable theory, and that blades of whatever form must not 
tranagress far from this inclination 1f they aro tu develop 
any considorable effigancy Indeed, many favourable 
results obtamed by propellers, ara not due to their pocu- 
laarities, but only to the fact that they have been made 
with ananchination of blade not far froin 42 deg to the 
plane of rotation, 

Referring to column 4, and accepting the caso of 
water flowing through a sinvoth tube, va analogous to that 
of n current Howing within a large body of water, 1t ap- 
pears that the inclination necessary to give the highest 
resultant pressure ix an angle of 4 dey, and this core 
sponds closely cnough with the angle which practtcal con 
structions of scraw propellers have found to give the best 
resulta, 

Until, therefore, we can deal with ourronts after the 
have been discharged from the blades of a propeller, it 
soomn unlikely that anything can be done by alterations 
in the pitch of a propeller — So far as concerns theory, the 
older turbines were restricted to such imperfect results of 
Impact and reaction ad mught be obtamed by turmng a 
stream at right angled to ite original course ; and the 
more saentihe of modern turbine constructors may fairly 
aun credit for an innovation by which practice gavu 
better reaulta than theory scemed to warrant, and the con- 
adaration of thia aspect of the question will form the con- 
cluding subject of the presont papor, 

When a current passes round such a curve as the 
quadiant of a circle, ita horizontal reaction appears as n 
pressure, which 1a the result of the natural mtegration at 
all the hortzontal components of pressures, all of which 
act perpendicularly to cach element of the concave 
surface along which the current flaws, Tf now wo add 
another quadrant of a ctrele te the curve, and av turn the 
ktreaim through two myht angles, or 160 deg, auch ao 
complete reversal of the original direction represents the 
earrying of it back again to the highest point, 1} means 
the entire destruction of its velocity, and it gives the 
maximum pressure obtainable from a jot of water un- 
pinging upon a surface of any form whatsouver 

The horizontal reaction already notiaed 16 now con 
fronted by an impact of the now horizonta) stream as it 14 
turned round the second 90 deg of curvature, and reuwta 
ulso vertically downwarda It would almost seem on if 
the firat reaction should be exactly neutiahsed by the 
second impact from I te D, but such is not the caro, uw 
experiment shows an excess of the second impact over the 
firat reaction, amounting to 6 units, and shows also that 
the behaviour of the atrearu through its Aacond quadrant 
is praciaely mmilar in kind to the first, only lexs in degree, 
olen the impact takes place vertically in one case and 
horizontally in the other 

The total dawnward prossure given by the stream when 
turned 180 deg 1s four by experiment thus. 


Total impact and reaction from 
180 deg. change im direction of 
current 


and by deducting the impact (71 units), as proviously 
measured, the now reaction correaponds with an incroase 
of 61 umts above the first impact. It also shows an im 

crease of 37.75 units above the greatest resultant obtained 
by the same stream turned through {0 dey only  Thore- 
fore, in designing a screw propeller or turbine, at would 
seem from these experiments desirable to ain at changing 
the direction of the atream, so far as poumble, to one at 
180 deg, to its original course, and 1t 18 by carrying out 
this view so far the neceamties of construction will permit 
that the scientifieally-designed modern turbine has 
attained to that pre-eminence whichit holds at present over 
all hydrauhe motors, 

Much more night be written to extend and amplify the 
concluwona that van be diawn from the expernments do- 
#iibed in the present paper, and from many others mado 
by the wnter, but the oxigencies of time and your pationce 

iko preclude further consideration of this interesting and 
important subject 
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CONTINUOUS BRAKES, 
To tHe Epitor o¥ ENGIneentna, 

Srr,—We enyine dnvers ore pleased to see that the 
letter of one of us has found a placein the Times, and 
that you, Sir, have copied it, and aay it a valuable 
'* Expreas Driver” has just put in words juat what we all 
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think and feel. Jie has now got a brake on his train 
which he can trust his hfe to, and he iw able to aay haw 
nice and comfortable he duos his work—one turn of lis 
wrist, and be has a brake block on avery wheel Now, 
Sin, 1 only wish [ was in his fortunate position: for some 
time I worked the Westinghouse brake and felt just as 
happy as ho does, but now after re-arrangement af trattic 
working, Lam on traing withoutit Io am working the 
Vacuum, and there i no feeling of safety or comfort with 
1t. You gee, Sir, there 14 no deponding on at. Now on 
one ecctasion I was approaching a station, I tested the 
brako a mile off, it was all nght then, when ] put it on to 
ktop at a platform the brako would not act, and the train 
ran the full longth Meas the platform ; well, Sir, T was soon 
off the engine and found # ‘‘sack” cracked undor the 
mecond coach ‘The mapector came to me two days after 
ty imaquire inte it, and said Mr (the superin 
tendont) was doterintned to put a atop to these frequent 
fatlures, du I would have to Gs fined a day's pay. Now, 
Su, dun’t you think it hard on us drivers that our directors 
give uaa brake to work with which we know is not safe, 
and then when 1t fails we get fined? I do, I felt an 
interest im this failure, so T gota look at the Buard of 
Trade return expecting to find it, but the company have 
not put it dawn, and when I look aver the Liat I see lots af 
peer failures, tho sume a4 mine are not put in the Blue 
ook, 
I wish with your correspondent “ Express Driver” that 
directors would come and ride on the fuotplate with us 
and juat seo how things are, and how much we do want 4 
good autumutic brako for our safety aa well as for the 
ig di I see by your paper that Mi, Moon and Sir 
{ Watkin have been lately telling thei shareholders 
awhich w the beat brake Now, Sir, 1 ask with all respect 
whut do they know about it ? You ae it 14 our trade, and 
when we have worked firat one brake and than the other, 
don't you think we drivers ought to know which we can 
trust and which wo can't? and if 1 am told correctly 
neither Mr Moon nor Sir EF Watkm have a Westing 
house train on their lines, so T don’t just seo how they can 
tell us much about it I note in a paper that the Man 
chester, Shetheld, and Lancolnslire Jompany call the 
Westinghouse brake the ‘‘ Board of Trade’ brake, but 1 
way, Sir, ab as tho engine drice’s nade, bocnuse it 1 the 
only one drivers dare trust their lives to. 1, lke “Txpreks 
Thrise,” don't wish to be discharged, so will not give you 
uly name, but call myself, 
ANOTHER Texpress Duty er 
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To THE Enrron or ENGInkKERING 

Sint,—I have read with very great interest the valnable 
details relating to contmuous brakes which have been 
given by An Express Drver;” the results of his twenty- 
une yours’ oxpenence canuot fil to be highly mstructive 
The good auund commun sense written by this practical 
wan, folmea striking contrast to the abaurd statements 
recently made by Sir Edward Watkin and Mr Moon 
upon is biake question Details have lately been given 
in yom columns of several failures of vacuum biakes, and 
the cry 18 still they come = For sustanco on Tuesday last 
Jinat }, the up express from Liverpool, Manchester, and 
soods due at St. Tangens at 615 am, overran the plat- 
form at Loicoater, past the signal at danger, and run foul 
of the London Road Junction The train wis fitted with 
the “two minute leak off brake.” Passengers felt the 
brake apphed and the speed seemed fast reducing, when 

radually tho brake tuok no effect and the train ran 
frwned through the atation The train was not delayed, 
the driver will bo fined as usual, and thore the matter 
ends Such cases o# those very frequently occur, but a4 
“loaking off” is part of the design and construction of tho 
brake, it 14 not considered or returned asa farlure, Now, 
1am of opinion that ‘leaking off” 1s a very great failure 
and a fatal defect For an express train to overrun a 
station and foul of a junction 14 & Vory serious matter, and 
if, as frequently happons, a down goods train had boun 
crossing from the down main to the goods hine in front of 
the exproay (as 1 have constantly seen them do), a 66. ere 
collision must have been the result of this failure 

Tho advocates of vacnum brakes have often contended 
that the adoption of what they chouse tu call the ‘uni 
versal coupling” would render various forms of vacuum 
brakes interchangeable ; facta have, however, often proved 
the incorrectness of this theory. Several instances have 
occurred of Great Western and Midland vehicles causing 
trouble on the North-Western and North Staffordshire 
Ratlways, the ofheials bemg seriously perploxed, as when 
one brake waa applied the other came off, and vice rerad 
Tho two automatic vacuum brakes are said to work 
together perfoctly, butin practice even they do nut do ao 

On Monday (8th ae the 1220 pm express from 
Leicester to St. Pancras wae as usual fitted with the “two 
minute leak off brake,” but in addition, a South Western 
Company's saloon carriage waa attached near the tail of the 
train, tho brake of which 16 not constructed to leak off. 
The vacuum brake was used tu slacken speed near Jiuton, 
ita power kaon died away upon the Midland vehicles, but 
remained ‘‘on” upon the South-Weatern saloon, conso- 
quently this umportant train had to be stopped, the 
brake released by hand, and adelay of three or fou 
roinutes was thug caused 

Cages have occurred of traing having to run without 
the use of the continucua brake, aa no vacuum could be 
wnaintained; for inetauce, on ‘Thursday (4th) the 11.55 
a.m express from Manchester to St Pancras was delayed 
and had to be worked over part of the journey with hand 
brakes only, These are but a fair Nealon of ordinar 
working on the Midland. During the past half-year 
have seen failures, and been o passenger in trains when 
others have occurred, yet not one of these matances 18 
reported or appears in the brake return lately issued 
For purposes of comparison therefore the returns have 
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been rondered practically useless, and the Act of 1878 | all on the Clyde, no fewer Chaat anvontean xteamers of a 


16 fast becoming a dead lotto. 
Tam, ac, 
CLEMENT KE Stretton 
40, Buxe Coburg street, Leicoster, Soptomber 15, 1484, 
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THE ELECTRIC LIGHT AT THE HEALTH 
EXHIBITION 
To THE Horror oy FNainkkRIna, 

Sir,—Allow mo to correct a alight mistake you have 
made in your issue of ENGINEERING of the 12th inet mn 
desoribing the Victoria dynamo machine constructed by 
the Anglo Amertcan Brush Electro Light: Corporation, 
and exhibited at the Health Exhilntion 

On page 254 younsy “There are, of course, as many 
neutral pomts m the commutator ax there ae maynut 
polos, and ongimally thera was s brash at cach neutral 
point, but, by a method invented hy Mr Mordey, one 
of the company’s ongineers, all the brushes, except one 
pair, are dispensed with, and the difheulty and complica- 
tion which formerly existed are avoided ,” and again on 
page 245 "In addition to its winphiaty, the Mordey 
tucthod ef connecting up multipolar machines hus the 
advantage of allowing the brushes to be placed in an ac 
cossible position, for ont of the onginal six brushes an 
pair of positive and negative terminals can be cata: 
that is, thoy can be separated by either 60 dey or 180 dey , 
as found most convent ’ 

In tho early part of last yea, being then engaged with 
Messrs Paterson and Cooper, who made hectopolar 
dynamos,!T suggeated tho adoption of cross connecting the 
coila on the armatures chatant by an anglo of 60 deg ‘This 
proving successful, I further suggested the adoption of 
two brushes instead of six, putting these, for the sake of 
¢convenionee, distant by 60 deg ‘This second alteration 
alao preved successful, imcreasing the output of the 
machine from I4 to 2 per cont , berider sioplfying the 
working und reducing the cost of mamtenance by an 
economy of brushes 

One machine made by Messrs Paterson and Cooper 
wus worked anecessfully under my own direction at the 
Electrical Txbhibition at the Roval Aquarian, West 
muuster, Inst year A machine at that tune working the 
hghts at the Refortn Club, Pall Mall, was altered by 
inyself to this plan, causing a Kuspension of the lights for 
one evening nso domg Another machine on this plan 
(Acompound wound machine) was sent by Mess Pate 
Kon to the works of the Anglo Ameican Brush Electric 
Light Corporation, and exhibited there m action, driving 
gumne 400 Lane Fox lampa ‘The resuit of this experiment 
was not ag Kuccessful aa could be desired, in consequence 
of the resistance of the lampa not being exactly suited to 
the dyname Mr Mordey was present at the time, tak 
ing great intwrest in the experncuts, and I drew his 
attention to my nuprovement of using two instead af six 
brushes You are therefore in error im desernibing the 
doing away with the four superfluous brushes as un inven 
tion of Mr, Mordey’s, and aa a novelty exhilnted for the 
fret tine at tho Health Exhibition It would be interest 
mg to know whether the Galcher bloctrie Light Company 
have yet tried this plan of reducing the number of the 
brushes J think 36 will be found to work with great 
economy with their machines 

Trusting you will spare me space in your columns for 
this correction, 

1 an, Sir, your obedient servant, 
H. Justus Eck, 
11 and 10, Dean atroct, Hulborn, WC, 
September 15, 1884 

|The date of Mr Mordey's patent is January 24, 1585, 
from which 1t would appear that Ins application had been 
filed some time before Mr, Eck's idea was publicly 
shown —Ev. KE | 
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INFLUX INJECTORS 
To THE EDITOR OF HNQGINERRING, 

Stk, 1 havo read the article im your Issue of Septem 
ber Sth desenbing the novel action of the mftlux myector, 
and now see a lotta atating that an automatic injector 
has for some years heen mado by Messrs Fairburn and 
Hall 

Without entering into the morits of the “influy,” with 
which [ am quite unacquainted, except from your de- 
scription, it nevertholess svems to me that if it can do 
what is claimed for it, 1f 18 an entirely diffuront instru- 
ment from the injector of Messrs, Fairburn and Hall, 
whieh im practices I have found to be o fuir ordinary 
injector, but without any automaticity mm ite action, 
indeed, the arrangement of ita nozzles would seem to 
preclude any snch action, but on ths point I shall bo 
glad to Le enlightened by those who understand the 
rubject better. 





Yours truly, 
CHARLES Dixon, 
Paik Row, Lecds, Soptember 16, 1884. 
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TRIAL TRIPS AND LAUNCHES 

On Friday, 5th of September, Messrs Napier, Shanks, 
and Boll, Yoker, near Glaagow, launched the Nagato 
Maru, a apar decked, steel screw atoamer of about 1810 
tons, built to the order of tho Union Steamship fousnnd 
of Japan She measures 265 ft by 354 ft , and has acellular 
double bottom — Her engines, which ara beng supphed by 
Messrs James Howden and Co , Glasgow, are of the direct 
acting compound type, the cylinders being 361m_ and 68 in 
in diameter, respectively, with atroke of 44 in, They are of 
950 horse power nominal, For the same owners thera 
have been built within the past year and a half, and nearly 
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total of 23,500 tons, and representing 520,300/ 


On the same day, the mugmhcent ateel screw atenmer 
Chusan, the lust of fon veassela which Meaars Cnird and 
Co, Greenock, contracted in the early part of haat yaar to 
lanl for the Penmalar and Oriental Steam Navigation 
Company, went down the Clyde on ber othcial triad trip 
She is aw veaxel of nearly 5000 tons BTORR Lepister, and 
measures 400 ft by 45 ft by 3 ft tan, her displace 
ment on on draught of 25 ft 14 8800 tonsa, while on a 
moan draught of 23 ft she wall carry 4000 tons of dead 
woight = Ter measured capacity w 19,000 culne fuet 
Accommodation 38 provided on the main deck for 109 
firwt clase pussenyers, and on the lower deck for 44 
recond class The hghtuiy, venulation, and mechanical 
Rpphances with whieh the vessel ae fitted are por rec 
tically porfect The engines, supplied by the builedeos, 
mo of the inverted dicuct ati compound type, mdb. 
cating 47%) horse power, the cylindors Bene S2 an and 
M6 in, am diameter reapectively, with stroke of 6 m 
Thero ae three double ended xtecl halera, fitted with 
eighteen Foy s corrugated furnaces, and all desizned te 
carry a working prossure of 90 lb of steam The vessel 
is fitted throughout with imcandescence electric lamps by 
Mewsrs Sicmens Biothers, Londen On tho measxued 
Imle aA mean speed of 1h knote was uttaied, or ona hnut 
above the guaranteud xpeed 

By a somewhat strange comeidence two eplendid 
ateamets for rival New Zealand lines wore launched on 
the Clyde on Monday, the &th inst One was the 
Kaikoura, the fourth vessel of the same hind Inult. by 
Messrs Joba Elder and Co for the aw Senland 
Shipping Company = She menasuros 420 ft (between 
perpendicular) by 46 ft by Js fl 4 an, and aaa 
vessel of 4630 tons gross register On the spar and 
main decks together sle will have accommodation 
for 87 bret clagd pussengors, and there wall also he 
excellent accommedation for 32 second class and 20 
third clase passongers The onginus, whieh will in- 
dicate 4000 horse power, will be supphed hy three 
cylindrical double ended omultitubular borer, made 
of ateel and fitted with eyghtecn of Fox's corrugated fur- 
naces, Lhe working proaaure bung TWO0b per square mel 
Tho other vessc] was the Dani, of about 5000 tons ross, 
built of steal and measurmg 420 ft by fo ft by 82 ft Sho 
18 Kidtur slip to the Arawi, and was built by Messrs 
Wilhain Denny and Brothers, Dumbarton, for the Shaw, 
Saville, and Albion Company, of London, having bean 
cxptessly deayned for then London and New Zealand 
line She has a cellular double bottom cap ible of con 
tuning 840 tons of water ballast Tor accommeda- 
lion is dempned for 4% tuet clawy, 42 seeond class, and 
670 adult steerage passengers The guarantecd apeed is 
124 hnote at sewon the voyage The engines are of the 
tandum triple expannion four-cylinder type, workime with 
Ktugm at an initial pressure of 160 1b por square mich, and 
the cylinders bemg two of 7] 1 dtamuter, one of bl in, 
and one of 37 in, with aw stroke of 5 it 

On Monday, September & the screw steamor Bordeanx, 
lntoly Jaunched by Mesare Ramage and Forguson, Leith, 
wonton her tual trip on the Forth, and attamed a mean 
kpeed of 1! knots por heur, whieh was considered sates 
factory She is owned by the Love and Thames Transit, 
and iwintendad for thom trade between St, Nazaue and 
London Her onpinea aro of 410 offectivea horse power, 
and the working pressure of steam is 901b per square inch 





Tne screw kteamor Boarnida, which was launched some 
weeks amce by Mesa, Burrell and Son, Dumbarton, ran 
her offaal trial trip on the Clyde on Tweosday, the Oth 
mat Shewowned by the Societa Italiana di Tragporti 
Manttim Raggio, of Genoa, and 1s 4 vesael of about 3000 
tons gross, she measures 320 ft by 37 ft. by 27 ft bin, 
and 34 fitted with engines (by Mesara Dunean, Stewut, 
and Co, Glispow) of 1400 horse power indicated = On the 
eased mile a apeed of fully 12} hnota was attamned on 
the very muderate coal consumption of 18 tong pear twenty 
four hours, the vessel's carrysng capacity being 3400 tons 





Messrs Scott and Co, adowling, on the Vth inst, 
Jnunched the James Mutter, a finely modelled yron screw 
ateamer measuring 100 ft by 19ft by 9ft, which has 
heen built to the order of Mcssra W and J Mutter, 
(;laggow, for their Islay trade She im beng supplied 
with engines by Mexsry Waliam King and Co, broek 
Engine Worka, Glasgow 





The new Allan Line steamer Siberian, Jatcly launched 
from the yard of the Govan Shipbuilding Company, made 
her official trial on Saturday, the [3th inst 9 An average 
apood of 13 knots per hour waa attained on the mensured 
mile 
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On the same day, tha ateel acrow atoamer Rivas, avesrel 
of 2800 tons gross, and measuring 300 ft by 42ft by 
2x ft din, had her ofhecial trial tmp on the clyde, She 
wis built and engined by Messrs Alexander Stephen and 
Sons, Glasgow, and owned by Senor Martinez delas Rivas, 
of Pajbao, and has been specially demzned for the Bilbao oe 
trade--carrying ore and pig iron to the United Kimgdom 
and other countries and mike back to Spain On the mea- 
sured mile she attained a specd of 1196 knote Her 
engines have cvlindors of 381in and G8 ain ain dhameter 
respectively, with 48 in stroke, and working at a xteam 
pressure of 90]b por square inch, 


= 











TNTERNATIONAL INVENTIONS Fantnition, 1885 —The 
latest, date for sonding in A penn for apace his been 
extended from: Octuber 1 te November 1, 
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SLUICES AT THE LOUGH ERNE DRAINAGE WORKS. 
CONSITRUCLED FROM THE DESIGNS OF MR. F. G. M. STONEY, LONDON. 
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flooding of the up-country. For the first obyoct 
the permanent dry woather level of the whole system 
jis being raised some fect, and aa thia would natu- 
Jially raise the flood level if taken ulone, special 
| arrangements have been made to facilitate the cacape 
of flood waters. From Bellouk to the Atlantic there 
o is a short river of only a few miles in length, but with 
an excecdingly steep fall, 150 ft., so yreut that it is 
ontirely useless for purposes of navigation, as it fs 
broken into rapids and cascades, so that < 
waters from the lake system enter it they may flow 
shih with the greatest possible rapidity. At the 
head of the firat or Belloek falls, Mr. Stoney’a sluices 
_ ituated about two miles down -.. . _. -.-..- 
the foot of the Inke at Roscoe They perforin the 
function of a weir, that ia, they back up the inland 
watera, but unlike o weir they form no obstruction to 
flooda, and do not give rise to any deposit of mit re- 
quiring to be periodically removed yhen the gates 
are eilaed the water flows beneath them, producing a 
| scour, cleaning the bed, and escaping with a velocity 
! due to the head behind it, snatonl of falling lazily over 
a weir to waste its energy in foam and eddies 
The river 1s commanded by four gates (Fig. ), 
On tho present and opposite pages, and on pago | of 4, Westminster Chambers, London, These works | eooh with a pee of 31 ft. between the roller bear- 
272, we illustrate a novel and very noteworthy aet of | arg demgned to maimtain and improve the naviga- | inga and a height of 14 ft 6in. The clear span of 
aluices lately erected at the Lough Erne Drainage | tion of the chain of lakes which lave their outiall | each gate is 20 ft. 2 in., and its weight, which 
Works from the designs of Mr. F. Gi. M. Stoney, | at Belleek, and at the samo time to prevent the is uncounterbalanced, 13 tons. A clear lift opening of 
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INAGE WORKS. 


CONSTRUCTED FROM THE DESIGNS OF MR F¥. G. M. STONEY, LONDON 


































: 6‘ 34, . Sate 7% wnn-d' 194" oe Co 4 rigs 2 D uM 255 
= : hare nears | a ry 7 eon 
; i a. Fu g.4 
= can a ae 
pent tial _|l 
ar a Se 4 ij acme a ee ee 7 
atl | | ae 
+H ij " rot io ee *, ra ‘ata Tent T = at i a 
Le tee a mere ee Ex 2 ied ne es ma . ‘gt rs d = Te 
fi 


H ‘NG 









a 


4 
e 
“ 


Pies” wee ots pao esc ee a re oe Y___.-- este ee eee en ees 






Autenanc Areas 
| when Slauwe te rodent 
1 
3 PPP ULAUEA PEE Yo OF 


we ee 


Tan of Stucee Cate when rowed 2 tbe 
“ Vr ae flat ae Bereta Io FL Pepa tess 4. ATTease a 





af se # owerts s 
1 

{ i 
Dann Sivam — 


a 






we we ewe ee 
——_— se 
——— 


— etre ure of Fier — —_ 


1 re. 
soot prey ol s4 ! 
nF ; Y fi : 
; v i] 1 #0 
Pi aa cal ; 
; ' 
feanevereo -| Seiad an lane € D Tope Shace Crte0 fjumendie fo Revere | 
Sth ta ela oats z | wher theed Aen Fiuace un ahd 
| 1 | ~~ : 
Futiove a ] 4 a 
taigtyhut ob ss / LL 4. in emer a if m Bev id 
- 2 ab eo reer 98. wee » he ee ee Sd a 
4 ns FA ip ie3 ~~ mn nh sr owe 
° oe ‘ Lid tee a =— 


; Y oe = a Te be | 
A ye 2 See ¢ at te 
oie A ee ee 
bbe he yteesaaee Es 18 t 

e ah { Wa ©) an) a : * 

aE | it i 
a ila 
pee 
A itt = 7 


i 

= 

Ma 
a a 

= 





M4 
nf ‘war 







mo 
it 
real | 
- 


tre 
aes ues ~ PEs 

el =: = re 
warts OF 18) : 


—--w4 






N ft can be obtained at each Tho distinctive feature the second span of Fig 1 and in Fig 10, may he easily 
of Mr Stonoy’s system 1s the use of fiee roller bearings | nustakea for part of the truss 
The water pressure, which 16 from 80 to 100 tons, 1s Kach sluice 18 suspended by two scrows (Fig 4, page 
tranamitted to the buttreages through free rollers on | 269), situated im a vertical plane passing through its 
which the pate runs in rising and falling. and so pe: centre of gravity These engage with nuts, each of 
fect is the arrangement that each sluice can be raised | which 1s mounted on tho tup of a tube rising from the 
by one man without difficulty. ‘Therollers, which are , compresmon member of the trusa (Figs 3 and 9), and 
shown in Figs, 3,9, and 10, and to a larger gecale in | secured to it by six tie-holts (Fig &) The upper 
Fig 14, page 268, are ndependent both of the gate and part of the screw 18 defended from dirt hy atube which 
the pier, and as they roll hetween the two they rise , telescopes with the one boaring the nut, and carnes a 
and fall at half the speed of the sluice They are | bevel-wheel which 14 1otated by means to be described 
mounted ino framo which is suapended from the Jight | later. To render tho junction of the door and the 
of a chain passing round a pulley at its top One end | masonry water tight, each 1s provided with a planed 
of this chain 1s fixed to the abutment, and the other 13 | cast 1ron face (Figs 10and 13), ect out atan angle to each 
mace fast by an elastic connection to the gate, and | other, and to the centro line of the stream. Between 
thus as the door mses and falls the rolling frame i | these two faces there stands a turned wrought iron 
sustained by the cham, and prevented from falling | rod suspended from the top of the gate, m mck a Way 
down when the gates aro free from wate: pressure | that it cau accommodate itself to the best position im 
The rollers run between vertical rails carnied on the | the angle into which it 18 forced by the water pressure 
ends of the sluiccs and fixed in grooves in the stone { This forma a most satisfactory joint withont leakage, 
work of the mer (Fig 10, page 272) Both rails are | and is ono which while exceedingly un ple allows for 
capable of bemg adjusted (Fig 14) to allow the | the vanations arming from expansion and contraction, 
rollers to obtain a fan bearing upon thom. That on 
the sluice, which ia in the err of a box girder, 1 
pivotted at the top and bottom, while that on the 
masonry (Fig. 14) 16 provided with a compound face 
likewise secured (Fig, 15) at ita two extromitios, and 
can rock ina Y groove in a fixed casting behind it 
By this arrangement both rails can be fixed accurately | 
edna with each other, evon if the maxon should 
save failed to work exactly to the drawings. | 
The sluices themecls es are wrought-1ron framed and 
plated structures (Figs 8 and 9) supported hy two heavy 
trussed beams on the rear side (Figa 1,2, and 3) A 
diagram of the stiaina in the truss is givenin Fig JJ, 
sith thie load on cach part marked in tons.” Between 
the beams and the door are seven Ff 110ns which tians- 
mit the strain tothe trusses These latter are tied to- 
gether by vertical roda (Fig 3) at their outer angles, 
and are steadied by suspenders which, as shown in 


and from the maladjustment of masonry, &e ‘Phe all 
consists of a planed cast iron beam fixed in concrete 
(Fig 3), and the edge of the front plate of the deo de- 
ascends hard on tot 

The lifting appliances are shown in Figs. 4 to 7, 
and can be operated either hy hand or power, the 
motor in the latter case being o turbine in the left- 
hand pier (Fig 1) The whole of the mers are carried 
up toa sufficient height to allow the gates to be lifted 
9 ft., anda hght lattice girder bridge 1s thrown across 
them, Along the whole length of this bridge a line 
shaft is ecarricd from the turbine, heimg connected to 


can be rotated in either direction Motion from this 
shaft can be communicated to the sctcwa of any or all 
lof the gates These screws we of atch a pitch that 
| when t ey are free the sluices will just run down 
| under the impulse of their weight at a speed which 
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does not requuc the appleation of the brake 
| top of cach acrew is a bevel wheel which caries the 


Whole weight of the sluice upon ita boss, To rende 
‘the friction as hght as possible, this bess rests upon 
,an antifriction feuein (Figs 16 and 17, page 268) 

consisting of anumber of conteal rollers running be 
tween two concd surfaces, one on the wheel and the 
othe: on the bearing = ‘These rollers are cnclostd by a 
steel ring, againat which thoy bear endwiae, and are 
alternately larger and smalle: in chaineter The large 
ones carry the load, the mtermedinte small oncs 
serving as distance pieces only = The reason of this 
aitangement is that if all the rollers wero the same 
ave, their contiguous surfaces,"which run in oppoatte 
directioas, might grind together, the small iollas 
| being free, will rollin untson with the bearing rolleis 
on each side of them These two laige beval wheels 
are geared together by piniong and a c1oss shaft, which 
carries & large apuiwheel nea itacectre This wheel 
can be driven eithe: by a prmon and cank handle, or 
by a atunilar punor on the line shaft Tho former can be 
Bshlidden aaniadtgideak whilethelatter is pros ded with 
a irivtion clutch whichigautomati ally released when the 
gate reaches the top of its travel, or just before it arrives 
at the sil] The diteh is normally held in gear by o 
weighted lever (Mig 4) which can be rarscd and lowered 
by a hand screw Fiom cach end of the lever there de- 
' pends a rod, one descending to the level of the top of 
the slurcein ite highest position, and the othercarrying 

& stop ata point coriesponding to lowest position of the 

Aluice When the limit of the travel hax been gained 

m either direction the weight is liftedand the gear 
nea In lowering, this is act to take place a few 
inches above the mil, and the remaming d.stance 1 
clowed by hand, to prevent the chanec of ove 
windin 

All the details aro so clemly shown in the cugray- 
mgs that very httle description is needed to make 
them intelligible. The sluices have already been at 
| work fo. over @ year most successfully, giving perfect 
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satisfaction, Vach yate can bo lifted by one man, 
aud when allowed to run down by itself, falls at a 
moderue veloaty, which can be mutanutly arrested 
The jomt atthe sides and ml i practically perfect, 
while the tnmense power for discharging floods which 
8 placcd in the hands of the engineer oe the works hy 
thin arrangement, is shown by the fact that if the 
watera bo dammed hack until they reach the top 
of the slurees, and the channel below 139 dry, the level 
of the liver is raised Gft two miles away within 
twenty nunutes of the time the gates ato lifted 
Slatces have an vpameuse advantage over lived wes 
ux they allow the navigational authovitics und the 
mill owners to rawe the imitnunum level several 
feet, with the advantage to the lutte: of givatly 
increased howl antl power, and the ality of 
letting storm waters past with iceroused facility 
In fact mi most cases the miller might, without 
flooding the country, rawe the suminer level to a 
heiyeht corresponding with the surface level of flood 
Waters passing over his wei, because he has the 
powot, in this form of movable war, of rating the 
alutcos, and allowing the floods to c4enpe at greatest 
ndvantoe, and because of the anmitial veloctty due to 
the head being preserved, there will be a iinitaum 
ot back water fn this manner the water power of the 
countiy onght he mnercased, with a decided advantaye 
to the cdramage capuity of the rivers 

These slinces cui cunly be counterbalanced and 
rendered automatic, while, at the same time, they 
are under perfect control The prosaure of 80 or 00 
tons i practioully not perceptible in the working of 
thesu sluieos, as it seoms to take no more foree an 
the handle to stare the gates whan there i 14 ft 6 in 
head on one stde and no water on the other, than when 
the gate is raised in air 

Tho Lough Kine Diainage Works have been undet 
consideration some eightocen years, and the project has 
heen revised and kapt alive, and finally brought toa 
pis tioal issue by the pernatent energy of Mr Joa V 
forter, of Bellise, and under the gumdance of Mr diaanes 
Pie, Dublin, chief cnyineer to the Lough Hine 
D araage Boatd Fhe slitees wore erected at belleek in 
the summer of TSS3, under the personal superintond 
ence of Mi i GM. Stoney 
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BLOCK SETTING MACHINE, 


Tut recent visit of the Pines of Walos to Newcastle, 
aid the anceossful openmy of the Albert Kdward 
Bock at Coble Dene, lms attracted a yreat deal of atten 
thon te the cxtemsive improvements which the Tyne 
Communstoners have cfected on then river, and to the 
largo wowks wluch are still in progress there Ol 
puimary doportance amongat these works ace the two 
gcae piers which win far out to sea on the north and 
Kouth ides Of the viver mouth ‘These piers are aniuly 
composed af conereto blocks placed and bonded sith 
concrete heatting, and when ib i understood that a 
lurye proportion of there Mocks wey about 40> tons, 
the block-setting plant used to put them in position 
becomes of coumderable interest, for long after the 
commencoment of the work the blocks were set by 
overhead travellers running on staging supported by 
piles, anc this method of Construction is for the prosent 
still in use of the south pret 

On the north pier, the staying and traveller method of 
setting has Iecn superseded for some time by the 
more modern plan of mang a ‘block setting ina- 
chine, and Mi Messent, the engintat to the com 
Muasionersa, mhuat be aratearntter pin has ing desiyned 
and ket tu work the largest © block-setter” in existence, 
amachine that has rightly earned its title of ‘* Mam- 
luoth, and we think thet our readers will be much 
Interested an the engraving and description of this 
machine that we give on paye 276 

The nun satiuctate of the Mammoth, including the 
Wider curiage, giiders, yrh, bracing, and truss work, 
wore made in the “Pyne Conmnissionens own yard and 
workshops The whole of the machiuery, engines, 
hoilaa, yeuting, and: travelling Caiage, and alao tho 
qaat revolving tiunmteble, were constructed under Mr 
Mcssent's superintendence by Messis Stothert and 
Pitt, of Bath, who for many years have made block 
\uttiog and harbour making plaut o specialty The 
badina of the Miuninoth ax $2 ft ane the load 40 tons 
to 49 tons, we beheve that this 14 by far the longest 
radius that hax been used with a travelling crane in 
tended to lift such heavy loads ‘The engraving 18 
taken from a photograph of the machine in actual 
work and shows cle ri the yenoral design, 

The machine travels on two rails, one laid on the 
ingide cdye of the per, and the other on the outside 
parapet, on the under catitage a syatem of heavy 
giiders as placed to cary the laye circular roller 
path, on whiuh the whole of the suporstructure re- 
volves ‘Thistofler path ia 8 ft in diameter, and on it 
runa airing of fifty two lie rollers The cirrewlar mov o- 
ment mw produced hy a pipion pearing into the large 
spur ring scen in the engraving 

The wholo of the motions nie worked by steam, viz , 
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mavimum radius of 92 ff to the minimum radius of 
20 ft. 

For block aetting, great accuracy and steadiness of 
motions are essential, especially in lowering the blocks 
into place; the Mammoth was therefore fitted with 
the patent hydraule brakes of Mr W Matthews, 
these brakes act by compreasing wate: in cylinders 
in front of pistons, an arrangement being provided 
hy which the escape can be adjusted with extreme 
ntcety, and tho descent of the heaviest loads regu- 
lated with the greatest accuracy , the hydraulic 
brakes have been exclusively applied for block-setting 
machines, and have worked exceedingly well in 
practice 

The Mammoth, whea tw complete working trim, 
weighs with load about 300 tons, but the weights are 
ao well balanced that, when the machine 1s bemy 
slowed at a good apeed, the motron [a almost imper 
ceptible, and the Mammoth can be handled ag quickly 
or easily, and much more quietly, than an ordiuary 
stoain crane 

The large brackots shown on the yb, carry an in- 
genious nirangement of cham porters which are 
opened by the frame seen on the travelling carriage 
The large side tunbers used for stiffening the yb beams 
ae of u.tercat, from the splendid pieces of Vancouver 
pino used in ther construction, we belive that 
timbera were procured of the unusual xcantlings of 
28ft by 28ft by 98 ft long It will give some 
notion of the force of the sea at Tynemouth when we 
say that one of the Jarge brackets previously men 
tioned was broken during a storm, and that some- 
tines the wholo machme cisappears im a cloud of 
spray, 

MN e tnderstand that the Mammoth has been so suc- 

cessful in actual work that a duplicate machine is in 
course of conatruction by the commisnonera fot tho 
south pict, the machinery for which 1s again enti nated 
to Messrs. Stothert and Pitt 
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GLASS ROLLING TABLE. 


We publish on page 277 an ilustration of a niachine 
constructed by Messrs Kobert Daghah and Co, St 
Helenw Engine Works and Foundry, for rolling out 
cast glass into shecta As will be acen the tible aw 
iortable, hemp mounted on four wheels so that it can 
ie moved with ease to any part of the glass works The 
moulding tables arc of cast iron, and of widtha vary- 
mgfiom 2ft 9in to tft 2in The surface w cither 
plain, ribbed, checkered, or formed with any doviro 
which ais desned to impress on the glass On each 
ante of the table wirack is mounted on the frame of the 
airniage, and gearing mte enh rack im a toothed 
wheel mounted onan shaft, which also caries a plan 
Iron drt the width ot the table | The inelted glass ts 
poured on the table i front of the roller, which is then 
passed to and fro by means of the hand wheels shown, 
and the glass is thus spread out into a sheet An ad 
justable guido ts placed at the back of tho roller to 
rewniate ite travel, aul means are provided of vary 

ing the thicknoss of the sheet rolled 
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THE ALBERT BRIDGE FLOUR MILLS 


Wr publish on our two-page platetwo vertical sectious 
of the Albert Bridge Flour Mills, Battersea In ow 
next issuc we shall give the remaminy views and a do 
tailed descuiptionof the whole For the preasontit will 
bo sufficient to say that these mills are the property of 
Messta Marriage, Neavo, and Co, corn millers, and 
that they were built to the designs of Mr Fred 
Bath, of London and Sahabury, while the machinery 
wits ol by Mevsara ‘Thompson and Wilhamson, 
Wakefield 
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NOTES FROM THE NORTH. 
Guasuow, Wednosday. 


Glasgow Puy Iron Market.—Last Thursday's werrant 
market wax rathor firmer, with transactions reported on 
ferancon 'Chanye at fla dd. and 4thia Od cash, alao at 
4)a, 7h anddls, 8d ono month, the closo ah buyers at 
the lower quotations and sellers wanting $d per ton 
higher Slightly bette: prices prevailed in the after 
noon, the market cloaing nominally at dls 64d cash, 
and djs 8d ons month Upto 41a 7d. cash was pail 
on Friday forenoon and 4la td, ene month, which were 
the prices asked by sellers at the close, with buyors offer- 
in kd per ton lower In the afternoon a little further 

vance was mado, aellora at the clase wanting 414. 74d. 
cash and 414 %4d. one month and buyers at 4d. lower per 
ton The market wos again atrong on Monday, and the 
glesing prices showed a yain of another 1d. per ton from 
lant eeak's closing quotations A fair amount of business 
was done Tratuactiona wore reported in the forenoon 
mt dig 7d, $1 bad and up te dls 74d) cash, also at 
415 Shad up to 41s td one month, the close being sellers 
at the top prices and buyers offering 4d per ton Jess. In 
the afternoon the pricea ran up to dis Sd onah and 41s, 10d. 
ono month for sollers, with buyers offermg 4d. per ton 
lower at the close. Yosterday's wanant market was very 
atrong, and at one time prices ahowed a gain of 24d per ton, 





the lifting, sewing, andiaching in and out from the | but a pressure of holders to realwse led to 2d. uf that gam 
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baing lost by the close. Business was done in the morning at 
from 41x, 8d up to 41e 10d cash, and from 41s, 10d. up to 
dla 1i4d one month, the closing quotations being 41a fod 
cash and 423 one month for sellers, with buyors offering 
4d lower per ton The quotations in the afternoon 
ranged from 41a 10d, aia dle. 10hd down to 41a, 84d. 
cash, and from 42a, and 42s, O}d. down to 41s. 10d, one 
month, tho market closing with sellers at 41s, 84d. cash 
and 41s 10,d one month, and buyera at 4d less Ver 

littln change took place to-day, the prices ruling bot 

forenoon and afternoon being 41s &d to4ia Bhd. cash and 
41n 10d to 41s 104d one month, with sellers at the close 
in the afternoon asking the top quotations, and buyers 
noar No doubt the apuculative dapurtment of the market 
has become somewhat more decided latterly, but much of 
the buying reported from day to day 18 to cover over sales, 
ax the public atill continue to hold quite aloof from the 
mirket, which 1 almost entirely in the hands of the 
regular members of the trads The leading feature of the 
ee week has been an increased demaud for spectal 
wands, the makers of several of which have sold fair 
parcels for delivery over the next month Some of the 
‘spocials” have advanced in price fiom 24 to 4s per 
ton in consequence of the improved demand for them, 
and a feslng i now arsing that founders and other 
users of Scotch brands may turn their attention to 
the use of hematite yig iron, the pmce of which 1 
decidedly lower than the “specials” referred to, while 
the quahty is quite stitable for many purpows The 
stata of trade ponerally ts practically eel vias for 
though the German requrements have been on a 
somewhat larger scale —imore cspecially as regarda 
speoil brandy--~—the demand for tha (mited States 
as no syns of iinprovement. There are now aya 
04 blast furnaces in actual operation, one having been 
damped down at Summerlee Jron Works At this time 
laxt year there ware 115 furnaces blowing Last week's 
shipments froin all Scottush ports amounted to 13,167 tons 
ay compared with 12,978 tons in the preceding weok, and 
10,311 tons in the correspondin ee of 1883, They in- 
cluded the following United States, 1210 tons ; Canada, 
2142tons , Australia, &e, 420 tonsa; France, 120 tone ; 
Jtaly, 1153 tona, Germany, 2931 tons, Hossa, 183 tons, 
Holland, 457 tons , Belgium, 210 tons, and other countrier 
leaner quantities The stock of pig iron in Measra Connal 
and Co’s publig warrant stores yesterday afternoon 
stood at 684,527 tons, as compared with 584,922 tons 
yey week, showing a ducrease of 3895 tons over thu 
woe 


Custinga Large Anvil Bloch —At the new basic ateel 
works of Meaasra Merry and Cunninghame, Glungarnock 
there has Juat been cast, under the superintendence of 
Mr Finlay Finlayson, sdk ae for the works, the anvil 
block for thy 10 ton steam hainme: The block contams 
21) tonsa of motil, and tw the heaviest that hay been cust 
ii Scotland by about 80 tens Messrs Muller and Co, 
Coatbridge, sent two of their men to make the mould, 
ca the whole operation was completed without a 
witch 


New Shipbuilding Contiacta —Mosars. Cand and Co, 
re rT WA just concluded a contract with the J’anin- 
gular and Ouental Steam Navigation Company tu build 
anvthe: large stoumer for that company, niuch the same 
as the Taxsmaman aud the Chuaan, which havo lately 
boun handed over to the same owners The annoutico- 
ment of that contract hus been good news to many of 
Mossrs Caird’s workinen, Who wore nearly all going idle 
for want of work Messrs A M‘Moillan and Son, Dum- 
barton, have necured a coutract to build a sailing vexsel 
of 1000 tons net register for Messrs Thomson, Dickie, and 
Co, Glasgow She isto be fitted out for the Kast Indian 
and Australian trades. A few days ago Messrs Russell 
and Co, Greenock and Port Glasgow, who have for a 
long time back been excasdingly busy, laid down the keul 
foran 1800-ton iron ship, for Messrs, ? Denniston and Oo., 
Crlasgow 


Large Krportation of Flooring.—Last woek the barque 
Berwickslure, of Glasgow, 900 tons, left the port of Mont- 
rose for Melbourne, with upwards of 1000 tons of flooring 
boards, shipped by Measra Kobert Mallar and Sons, 
tunber mor hants 


Aberdeen Water Works,—It is proposed by the Water 
Committees of the Town Council of Aberdeen to apply in 
the ensuing session of Parliament for ao Bill authottwin 
thei to provide an additional supply of water ats tot 
estimated cost of 80,000. The intention {fs to construct 
two yew reservoirs at Mannohald, two uew middle sers ico 
reservoirs ot Hill of VPatfodils, and to lay down a pump- 
ing station at Cults. Whon these proposed works aro 
carried tnty execution the supply of water taken from the 
River Dee ot the intake wil increased from six to 
eaght million gallon« per day, 


Opentng of New Coal Seama —On Saturday Inat, Messrs. 
Giardner and Sons, of Meiklehill Colliery, near Kirkin- 
tilloch, reached the Kalsyth coking coal seam in the new 
pit, which they hava heen mnking during the last two 
years The coal was found to be 34 ft. in thickness, and 
of the usual first clasa quality of steam or coking coal. 
The area owned and leased hy Messrs, Gardner extends to 
800 acres, and it is estimated that it will yiold 24 millfons 
of tons of this famous coal This quantity will allow of 
a large output for many years, and will contnbute largely 
to the prosperity of the diatrict. Tho depth of the new 
pit ix nearly 150 fathoms, and it 1s noteworthy that 
durmg the whole time it hag beon sinking not a single 
accident has occurred, 


Monkland Iron and Coal Company —In the report just 
issued by the directors of the Munkland Iron and Coal 
Company, it 14 stated that the aconuntsa show that the 
loss for the past year has been 20,170] 4s, 6d., making 
with the preceding year’s lusy a total of 46,8611, 16s. 11d, 
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A vory desponding view 18 taken of the prosont postion 
and future prospects of the company 


The Stel Company of Scotland —The annual meeting 
of the sharcholders of this company was held to day, 
whon ao ny Ratisfactory report was submitted by the 
direntora, ite lending feature boing a recommondation to 
declare a dividend of 74 per cent In moving tho adop 
tion of the report, the chairman (Mr Charles Tennant, 
MP) made a satisfactory statement regarding the con 
dition of the works, and the prospects uf tho steel trade 
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NOTES FROM THE SOUTH-WEST. 
Bheydarth Tin-Plate Company -—- This company, of 
Which Mr J) Cray is managing director, han purchased 
the tin plate works at Caorloon, which have boen idle for 
aoe yearn, 


Newport —The beat qualities of steam cou] are those 
which have been wi most demand , for secondary qualities 
the mquiry has continued weak ‘The umproved tone m 
house c nha been confirmed Tronore has continued quiet 
Last weok's exporte of manufactured iron ware 220 tone 
to Rio Griunde, 1805 tons to Buenos Ayrer, and 20 tons to 
Smyrua, There is not much change to report in iron 
The tin plate trade haa become somewhat quieter — Lusst 
week's coal clearances 60,791 tona From Bilbao, thore 
ariived 4000 tons of tron ore, and 6075 tons came to hand 
from other sources 


kereter and the Great Weatern Rauway -—~At a meeting on 
Thursday of the Exeter Chamber of Commerce it was 
resolved to Jom with other bodies in proparing statistics 
to lay before the Railway Commuiasioners with reference 
to the farex and accommodation on the Great Western 
Railway below Bristol ‘Tho rates and fares are alleged 
to be higher and the accommedation worra than those 
beyond Bristol 


Cardiff - Durng the past week the steam coal clearances 
ayiun reached a satisfactory total  Stuum coal continues 
to bo quoted at from 1Q8, te 11a por ten ‘The small 
coal market continues Bomewhat quiet House coal is in 
fairly good request ‘The patent fucl market maintains a 
antisfactory tone, the foreign shipments have been heavy, 
and the works continue to be well suppled wath ordere 
The nen ore market i without alteration Last week's 
Clearances comprised 161,781 tons of coal, 1201 tons of 
tron, $550 tona of patent fuel, and 800 tons of cake 
Trom Bilbao, there arrived 6739 tons of aren oe, and 
376 tons caine tu hand froin other sources 


Working Stock on the Great Weatern Railway —In the 
eourseof the half year onding June 40, 18K t, the Groat Wos 
tern Radway Company exponded 86,1642 for additional 
working stock = Thia expenditure canned the agyri gate 
outlay made by the company for working stock to the 
clone of shune, 2884, to NS24 io! At the close of Jina, 
1RR4, the company owned 1577 locomotiyex, 785 tenders, 
4588 vehicles nxed in the conchang department, and 37, 12h 
vehicles nsed for the conveyance of merehandise and 
minerals In the course of the current half year, i6 1a pro 
pewed to expend a further sum of 120,000/) for additional 
thyines, carriages, Wagons, &e 


The Tin-Plate Trade —Stool plates are better Wasters 
of charcoal, coke, stecl, and ternes are sold cheaply and 
bought largely. 


Pryemanent Wayon the Londonand South Western Railway 
-—JTn the course of the half-year ending June 80, 1544, the 
London and South Western Larlway (Gar pany expended 
132,2620 in the mamtenance and renewal of way and 
works, as compared with 146,746/f expended under the 
sano headin the fist half of 188d 0 The length of Jie 
mwiptwmed im the first half of this your was 708 males 
304 chains, as compared with 707 males 504 chains in the 
firnt half of 1883 9 Tt should bo obsurvad, however, that 
505 miley 60 chama of double line were maimtamed in the 
firat half of thia year, as compared with 498 nules 29 chains 
in the frat half of 2883 The cost of the materials used 
in the first half of tlig year was 51,550/., a8 compared 
with {9,134 in the corresponding penod of 1883. 
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NOTES FROM SOUTH YORKSHIRE 
SHEFFIELD, Wednesday. 
Afeasrva Williaa Jeasop and Co's Diuidend.--The direc 
tora of Mesara, William Jessop and Co, Limited, have 
declared an interim dividend for the half year of 154, pur 
khare, payable on the Ist of October. 


Tennant Brothers, Lamited --The annual report of the 
directors of this company #tatea that there is a balance of 
Tho! Be ld, which, after payment of mterest on mort 

ayes, Jenves GOd4/ On 8d, making, with 147/ 74 dd 
Rice forward from the previous year, the sum of 
HlSl/ Ss available for dividend Tho directora recom 
mend the payment of a dividend of 5/ por cont per 
annuin, freo of income tax, on the paid up capital ‘This 
dividend will absorb £08/ 175. Sd , leaving 182/, 108 7d 
to be carried forward to next year. 


Belper Gas and Coke Company —The directors of this 
company at their monthly meeting resolved tu reduce the 
mice of gas, on and after the lat af October, 6d per 
F000 ft, This reduction, which 18 to come into operation 
on the Ist proxiine, will bring the price down to 3s dd 
per 1000 ft., subject to very liberal discounts This 
makes the tlird reduction within three yoars, The 
company also contemplate supplyimg to thelr customers 
either on lire or purchase, the most improved cooking 
stoves and apphlances The directors are of opinion that 
no company of a similal etatus to this are supplying gas 
at so cheap a rate as proposed, 


Thicatencd Strike at the Buziow Colltertes, Barneley — 
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The whole of the colhers employed at the Barrow Heina 
tite Collories in the Silkstone and Parkgate seats have 
given in their notices to leave then work in fourteen daya, 
und the company on thew part gave fourteen dayy notices 
to all the day men and nds im their employment ‘Tha 
Inen have given notice because of a dispute which has 
aiisen a4 to the mode of working the Thornelffe seam at 
the colliery, the company desiring to work only the ronth 
mide of that seam with two collers in each working place, 
formerly worked in by mecolher and hig tramme: Alto 
elie about 1000 men and lads are affected by this 
affair 


Lhe Masharough Chenical Company —On Thursday 
about forty nen ceased work m the aluin department of 
the Masborough Chemical Works, but the sulphuric acd 
branch will be continued for a short time langer Tho 
propored closing of tho works ia in consequence of an 
ordet of the Court of Chancery to clove the liquidation 
proceccings Steps are buing taken to find a purchaser, 
and, if successful, the works wall not long rematu idle 


Leeds Corporation Stockh —A\ special mecting of the 
Leeds Town Conunal haa been held for the purpose of 
anthorlsing a further conversion of the floating daht of the 
Corporation into finded stock The mayor (Alde man 
Woodhouse) presided In replying to a letter fron the 
town clakk of Tueeda, conveying the decmion of thr 
Couneil in regard te supplying watcr outside the borough, 
the town clerk of Piadford wrote ‘Tho veanit won 
mors than was expected ut the hands of ko honomabl a 
body of gentlemen as your Corporation" Adderinan 
Boothroyd, charm un of theeFinanee Committers, moved 
resolutions authoring the converson of any perpetual 
anmiuties isned by tha Corporation, or any portion of 
thar debt now subsisting on xecurty of outstanding 
mortgages o1 bonds of the Corporation, not cxsceeding 
altogether the suimtof 240,000? , inte debenture stock of the 
Corporation of the ike amount, to bo called! The Leeds 
Corporation Consdolhdatad Dabonture Stock,” the whale of 
such sLock to be redeemed at paron the tral day of duly, 
1927, unless at liana previously been redeemed by agree 
ment with the holders of such atock, or any pat thercof 
respectively, the stock in the tiean tine to hank mtorcst 
at the rate of 37) 108 per annum In doing ao Mil Booth 
royd suid the market waa naw vay favourable condition 
Just now, and as they never knew what might happen, 
they thought it wdvisahle to call a special meeting of the 
Council matead of waiting until the next ineeting = The 
Committes would issue the stock on the best terms 
they could get Tho quotations a London of Leeds 
stock was 1024 to 1024, ak agaist LOL am Leeds, but the 
difference waa accounted for by the fact that in 
tho former case the pice mcluded accumilated interest 
and the latter did not ‘The motion was secondad by 
Alderman Bower, and after a few retrarke from Alder 
man Scour, whe sad the action of the Conmunittee was a 
perfect justification of the course he had pursucd from the 
first in reguid to this stock, was carned 


NOTES FROM OCLEVELAND AND THE 
NORTHERN COUNTIES 
MippixannotaH, Wodnosday 
The Cleveland Iron Market --\¥ catarday tho market at 
Middlesbrough was fauly well attended, but there was 
no chango in prices No 8 was agian quoted 865 dd te 
368 6d pertong mb fob ,apecal brands bem, still 37s 
Telegrams stated the Glasgow market to be a litth stiffer 
owlg to a belicf that the production ef pig ion in scot 
land as te be lussened by the blowing out of weseaad fur- 
naces connected with aw works which has not been poy ing 
lately oo Shipments at Middlesbrough continue geod, 
being 44,800 tons up to date this month, agaist $9,800 
tona to Kaine time in August, and 49,800 tons to core 
aponding time Jaxt year The manufactured iron trade 
remains in a depressed condition on the basa of per 
ton for ship plates, aud 4/7 15s for angler, lead 24 por cout 
on trucks at makers’ Works, 


Cloaing of Atessra Jones Brothers’ Works —Owing to the 
low prices now riding and the difficulty there 18 in getting 
orders kuthcient to keep plantain full operation, Messrs 
dones Biothers, of the Ayrton Rolling Malis, Middles 
brough, have closed their works entirely, and do net mitend 
to reopen them until they can Kee then way te carry on 
business at a profit tas highly probable that othe 
mannfacturers will shortly follow the example of Measrs 
Jonex. 


Engineering and Sheptaridina —The Tyne is more active 
than either the Wear or the Sous, bet at the best there 1a 
compatatively httle dompg Bridge builders and general 
eugineark are fintly well occupied, but maging angine 
makers are badly empleyed The foundries xro busy, 
more especially the big pipe makers like Meaas Coch 
rane, (ieve, and Co, of North Ormesby, Middle 
brough, who are executing suine large contracts to Louden 
morchants’ orders, 


The Teeaade lron and Engine Works Company, Limited 
—The directors’ half yearly report to this company haa 
Just been ixsued, and wall bo subuutted at the shareholders’ 
meucting to be held at the externmve works, Middleabrongh, 
at the ond of this week The report states that two of 
the four furnaces were hlown ous at tho cond of Pebruary 
in accordance with arrangements with other ronmuasters 
The reductivn in make consequent upon the blowing out 
of eyghteon furnacis of the district at that tame, and 
subsequently three more, has no doubt prevented the in 
crease of stocks, but has not as yet had tho desired ¢ tect 
of raiming prices to a paying point, and itis to be regretted 
that this departinent has been worked #0 fur without 
profit Owing to the continued tuisatisfactory prices of 
imished iron, the rolling nulls still remain clored = ‘The 
khipyard has now been bo far completed ay to be capable 





















ofaxccuting orders for ships of large tonnage, but the 
sliaphiulding trade i oat present so deapressad that the 
directors have not thonght at a faviuralie time ether to 
commienco khiptulding thonimels es or to put the yard am 


the hot The enpit alex pounded lag boon comparatively 
prise 


The Wagea Question —The Board of Arbitration will 
agnin consider tho question of wages in the manufactued 
non trade on Miiday afternoon, and will do one of three 
things, viz, adjourn fora fixed time the clam of recur 
tion and counter claim of advance, mereo to a sliding 
kcule, or refor the whole subject to an arbtbrator. The 
Jatter course is the most probable 
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FOREIGN AND COLONIAL NOTES 
An Guster Fleet - Work on twonow iron ktesaiers for 
Maryland oyster flee has beon atarted at Neahe and 
Livy's shipyaad, Plitudelphia | 'The veasels willbe screw 
stemmmers desiued un revenue cutters, and schoones 


rigged = They willbe 119ft Jong over all, 2ift beam, 
and 9 ft Gain deep, with a draught of Tit Oan They 
ure to have a puaranterd specd of 14 miles por hour | ‘The 


versolx will cost 29,905 dole cach One wall bo dolivcred 
this mouth, and the other on October Lo They we m 
tended to pgimerd trom the depredutions of outside dredges, 
tho ovate, tialds of that part of Chosapoahe Day over 
Which Maryland dias jurtadie tion 


An American Gia —The construction of a Gin wire 
wound gun has been bezun at the Navy Viod at Wash 
ington Thisas nad te be the hist attempt ain the Uimted 
States to ake a yun entirely from American xtec] 


Denver and Ri rande Raithoad  -Ttas now sand to be 
avttlod that a thied aad well bo lado oon the faenver and 
Rio Gaande Rarloid betwoen Ogden and Salt Lake 
without delay, ao that Contral Mace Grams may wun inte 
Salt baal city 


Neve Book Work on the Cuuquet Tadwoy hae 
been commicneed, nud arr uncemonts for pushiug forw urd 
the work without furthor dcliy have bean sitifactonly 
Inado 


Inu Bock for Port Adelacede 
ate bang pushed on by Mi H Co bletcher at the site of 
Ins new dock at Port) Adelaide, and a a short time the 
nuun excavation willbe coum need 


Water Supply of stdelante Some time since the late 
South Australian Government bump damrous af develop 
ing and cncouragmg Jocal manntaetures, determined 


Preliminary operitions 


that the water pipes for the existence and aun 
tenance of the Adelaide city and suburban water 
avpply svatem khould be oof coalomal make In con 


formity with this intention, specu facilities were piven 
to local founders, and tandems wore invited for 12,000 tons 
of cast won pipes, the tender te oxtend avera permed of 
four years Only twoefers have been recenved, the lower 
enc bone that of Messis Deutton and Co ‘he cane of 
the work proposed to be Contracted far as albcut 100,000/ 


American Locomoties Buide The Dadldwin Locomu 
tive Woks, Philadalphia, have taken acontract to build 
ten Mosul froucht englues for the Cantral Larhoad of 
Creargia, to be deliverod in time for anéuiin basaiesa 


Aerthquakes and Steam Bngines B00) hiotse power 
Pea oa cugine at the bdathush (long Lstand) Water 
Vorks was stopped by arccent earthanake, and did not 
fully resinmme werk for three diya, owing to necessary 
ropurs = The yiry was caused by the oscillation of the 
Water tower atthe caty dine, whieh Comtaimes 1,900,000 


Hillone, und cicatud a back pressure sufboent te leak 
the pranp 


[Se 


SLOCRIOKE ACTICUEEORAL Stow  Earatiw— Ta our 
acconnt of the Stockport Neneultural Show last week, 
wotmulvertuntly stated thit Mesak J and H Mcluen’s 
WIA horse-power Cogine inide 14 Jaye, and the Ayht horse 
engine Od laps lt waa the Cight diorse engine which in ide 
the best record, and tho sin horde engine which wea poutly 
diaabled by the borings in the cy hudet 





THE Sian Nava — * Commaissron appointed to con 
Kidder the reorgamasdation of the Spanish Navy has mated 
ith general plan, and has submutted at toe the Spatsysh 
Government ‘Phe Comission haa endeavonted to beat 
no mimd all the conditions ascocmted with the defence of 
the Venimsula, the West Indies, and the Phillipe 
Iles ‘The Commission is of oponen that there are promnds 
for separ uing the genera) naval ser! ce of Spam frome the 
commt puoud service, and that thi latter service peat 
havo vesscly of its own stationed ab vaniou« ports The 
rosults of such a measure would, im respect of ccanomy 
and Mbcrency, be, mn the opmion of tha Cotnuiseyonme is, 
much supenior to those now obtained The muinbor of 
rronclids now owned by Spun iw twelve, of which six are 
fint-classk and sty second class vessels The Couniissioners 
propose that some econd Class tronclads and two ceiune rs 
Khovld be statroned im the West Indies, and at the Philli- 
pines, W ith the view of protecting the colonies of Spain 
Inthose quarterk The remaming nonclads should, im 
the opamen of the Cummissioners, be employed im the 

iorts nnd waters surrounding Spamatself | By this means 

itis urged that the budget of the Spanish colonies wonld 
be considerably reheved = The Commissioners proposts 
that a flotilla of fourteen torpedo boats shon)d \e pe 
vided, as they consider that torpedoes will kustain aceon 
aideriable 74f¢an future naval wars Aw revards cruisers, 
the Commissioners recommend the prompt completion ot 
xe Which are now yn course of construction, and also 
that wn additions! cruiser of largo size should be built 
Tho Comnnssonors also urge that all modem anpreve- 
mounts should be introduced in this class of \exsnculs 


SLUICES AT THE LOUGH ERNE DRAINAGE WORKS. 
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AGENTS FOR “ ENGINEERING.” 


Briar: P Bailly, 12, Rue du Parchemin, Brussels. 
Barus: Mesers. A Asher and Oo , 5, Unter den Linden. 
Oawwvurra: G COC. Hay and Co 
Epinsused: John Menics and Go , 12, Hanover-street. 
Faaxce: Veuve] Boyveau, Librairie Rtrangére, #2, Rue de ja 
Banque, Paris; M Em Terquom, 15, Boulevard at Martin, Paris. 
Quaseow: William Love. 
Luiraie: Alphonse Dtirr. 
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Advertisements intended for insertion in the current week's 
lesuo must be deliverod not later than 6 ru. on Thursday Tho 
aharge for advertisements is threo shillings for the first four nes 
or under, and elghtpence for each additional Iine The lino 
averages woven words Payment must accompany all orders for 
single advertisements, othorwise their insertion cannot be 
guaranteed § Torms for displayed advertisements on the wrapper 
and on the inside pages may bo obuained on application Borial 
advurtisements wi insorted with all practical regularity, but 
absolute reyularity cannot be guarantesd, 


SUBSCRIPTIONS, IIOME AND FOREIGN 
The price of ENGINEERING to annual subscribers in the 
United Kingdom recelving copies by post ls 1 0s 2d per annum 
if oredit bo taken, the ig ies 2 6d, oxtra, the subscriptions 
bein payable in advance, ere being two double numbers pub 
ltshed cach year, the amount of the annual subscriptions should be 


postage acoordingly. 





reckoned an rifty four numbers, with 
The puolishar bog to state that since January 1, 1882, the ord! 
nary ies of ENGINEERING eent abroad are printed on thin 
paper. 6 illustrations being, however, so muah less effective on 
L paper, foreign subscribers are strongly resommended to order 
thick paper copies, which they can have by paying the difference 
io as indicated below 


he rates for subscriptions to ENGINEERING from abroad are 
lf 16s Od to all tho following countries, vie Africa, Austro 
Hungary, Bolgium, Hrasil, Bulgaria, Canada (Do- 
minion of), Cyprus, Denmark, Kaypt, France, 
Seed Gibraltar, Greece, Italy, Luxemburg, 
Malta, Marquesas Islands, Notherlands, Newfoun 
land, Norway, Peru, Portugal (including Azores 
and Madoira), Roumania, Ruesia, Servia, Spain, 
Swoden, Switzorland, Tahiti, Turkey, United States 
of Amorica, Australia and New and = Thick 
paper copies, 22. 0a 6d 
21 Os. 6d. to India, Ceylon, tho Straite Settlements, China, Japan, 
and the Hawailan Iwlande. Thick paper copies, 
78 


All accounts are payable to the publisher, Mr Onanum 
Giuesrt, 85 and 86, Bedford-street Cheques should be crossed 
** Union Bank, Charing Crose Branch" Post Office Orders to be 
made payable at 407, Strand, London, W 0 

Foreign subscribers, especially whon ssa Peeler subsorip 
tions, are particularly a eer to advise the Publisher of the 
tranamission of the Post Office Order, and the exact amount for 
which it is made adel If this precaution is omitted, somo 
eeulty is vory likely to ooour jn obtaining the name of the 
tonder. 


Office for Publication and Advertisements, Nos. 85 and 86, 
Bedford-street, Btrand, W.0 


TatuenarHio Appress—ENG. LONDON, 
TaLarnons Numpan—se6s, 
ENGINEERING is registered for transmission abroad 





Rravine Cannes —Reading cases for ocontalning twenty-six 
numbers of Exainwaxina may bo had of the publisher or of any 
newsagent. Price 6s each 


NOTICE TO AMERICAN SUBSORIBERS 

We beg to announce that we have appointed tho firm of John 
Wiley's Sons, 15, Astor Place, New York, the sole agents for Enel 
nnunine in the United States, and all aubecriptions for the United 
States will iu future be payable to thom ey will also be pre 
ed to recelve advertisements for Enainngring, aud will afford 
ull information as to terms, &c , on application 
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‘The Publisher begs to state that he js able to supply one or two 
seta of Exainusunina complete from the commencenient 
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The Publisher demres to draw the attention of Manufacturers 
and J'urchasers to tha advantages offered by the INFORMATION 
any Inquiny Room established at the offices of thie Journal In 
thig room are kept for the benefit of vevlore, files af the I ilage one 
Englwh and forewn technical journals, and the cr a and 
catalogues of the leading manufacturers in the Bnguncervng Trades, 
ther for reference or dustributton A clam arrangement of 
the various advertisements which appear eilher continuously or 
from tyme to time wn ENGINSERING will also be available for reser 
ence Manufacturere are invited to contridule thew oa 
and crculars, whtwh wil bs indewed and placed under the care of 
an attendant. 
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NOTICE OF MEETING 

Tie TRON AXD AreKL Uxetitt tk,—The autumn mooting of this 
Institute will take place in the ik of Cheater, on September wird 
aud three following days The following is w list of papers and 
subjocta for discuesion —‘‘ On tho Geology of Choshire,” by Mr 
Aubrey Strahan, of H M 's Geological Survey, London ; “On Im 
rovementaln the Slenena Reyenerative Gas Furnaca,” by Mr 
‘rederick Siemens, CF, London, ‘On Recent Improvementa in 
the Method of the Manufacture of Open Hearth Steel," by Mr 
James Riley, Glasgow, Member of Counoil, On a New Form af 
Regenerative Furnace,” by Mr Ff W Dick, Glnagow , “On the 
Manufacture of Crucible Stoel,” by Mr Henry Seecbohm, ShefMield , 
“On the Recovery of 31) Producta from Coal, more a bed 
in connection with the Coking and Iron Industries,” y Mr 
Watson Smith, Owen's College, Manchester, “On tho Most 
Hecent Results obtained dn Germany in Utilising the Ry Froducts 
fron Otto and other Coke Ovens,” by Dr C Otto, Dalhausen, 
‘On the North Eastern Atel coupes Works at Middivs- 
brough, and their Preducts,” by Mr ur Cooper, Middlesbrough, 
‘(On the Bpectroscople Examination of the Vapoura Evolved on 
Heating Iron, &c , at Atmospheric Pressure,” by Mr John Parry, 
Ebbw Vale The following programine of atrangements may be 
subject to slight modification —Tueaday, Saptembear 2urd, 10 30 
am  Ceneral Mecting of Membors in the Town Jtall Reoeption 
by the Mayor (Chairtuan of the Local li ception Committee), the 
Right Itev the Lord Bishop, the Doan of Choster, and other 
Members of the Local Committee 10 pim Luncheon at the 
Groavenor Hotel 2d0 pm Depart from the Grosvenor Hotel 
in special conveyances, to Eaton Hall, Park, aud Gardons, an 
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Hawarden Castle and Grounds, 70 pin 
Inetitute, in the Gross enor Iotel 
16 0am 


m 





Annual dinner 1anpe- 
‘ednesday, September nate- 
dieneral meeting of Members in the Town tall 
Deport trom Chestor by xpocial tra'n, to visit the ¢ from 
4comotive and Stecl Worksa  Laincheon will bo wovided, on 
invitation of the London and North Western Iway Cony 
80pm Leave Crewo by special train for Chester Thura 
Beptembor 2fth, 10 80 a.ni Goneral inceting of Members in tlua 
Town Hall 120 pm Lunchoon at thi Grosvonor Motel Alter 
nativy excuraions —No 1,80pm  Dopart by apeciat tratua for 
the Salt Minos and Works at Northwich (16 wiles) The return 
train will leave Northwich about 6 40 a’clock = It ia orxpocted that 
arrangements nay be made for Uhuninating some of the mines 
No 2,245 pm Depart by special train for the Alkali Works at 
Flint (11 mils) The return traln wall leave Klint about 6 o'Udock 
At 3 o'clock thy Very Hey Dr Howson, Dean of Chester, will 
receive auch Mombers aa are frtcrested in local onthyultics, in the 
cathedral, which ho will describe, as well as the ancient church of 
St John the Baptut and the adjoining ruins of the Priory 80 
m A conversazione, to which the Mombors of the [natitute and 
(ly friends aro hivited, will by yviven by tha Chester Sealety of 
Natural Xuienee, in the Town Hall The following works fn 
Chester and ita neighbourhood will te open for the inapection of 


Members any day during tho week, upon production of cards of 
memberahip 


Tho Lead Works 


Thu Gas Works ) aa 
The Hydraulic Englinvering Works | Chester 


\ 


The Water Works 

Tho Dee Iron World 

Lloyd's Cambrian Chain avd Anchor 
Public Testing Colmpeny # Works 

Tho Dee Of] Works 

Thy Patent Candle Works 

Sandycroft Foundry and Kngine Works (5 milea by Hols 
hvuad Railway) 

Mostyn Jron Works (21 miles by Holyhuad Railway) 


Tho following colllorles Will also bo open for inspection during tha 
wook, viz --- 


, Saltney 


Pian Power 

Qatowen Wrexham 
Weatminater j 
Wynnatay Colliery, Ruabon 


Friday, Helens 26th = Thia day will be ontirely devoted to on 
excursion inte North Walesa The programm in intended to 
eoubrco Ruabon, the Vale of Lianpollun, the Kestiniog Slate 
noes Portinada, Carnarvon, and Ttangor visiting en route, 
if time should permit, Carnarvon Castle and the Monal and 
Tubula Bridgus 
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Sin Epwarp Warntw and his colleagues have at 
length been goaded into making a reply, if go 1t can 
be called, to the remarks on the inethcient character 
of the brake in use on the Manchostor tran which 
was wrecked at Ponstone, and we think most people 
will agree with us that the advocates of automatic 


brakes have no reason to be otherwise than grateful 
to the directors of the Mancheste:, Sheftield, and 


Lincolnshire Railway for ponning such an offugion 
as that which their secretary has sent to tho Raul- 
way Departmont of the Board of Trade This 
defence (') conmsta briefly of an abusive attack on 
the Board of Trade and their inspecting ofhcers, a8 
well ag on the Westinghouse brake, and a protost 
againat that legislation wlich Sia Edward Watkin 
and tho various companies he controls are domyg so 
much to bring about There is absolutely no real 
dofence attempted, and the letter reminds us 
irresistibly of the well-known instructions to a 
learned counsel, ‘' No case, abuse plaintiff's 
attorney” First, Major Marindin 1s censured for 
casting blame upon the company for the ‘ non- 
adoption of a particular form of automatic brake— 
presumably the Westinghouse brake, which appears 
to be considered as ‘the Board of Trade brake ’” 
Wo nood hardly say that the inspector never 
alluded to any particular brake, but was content to 
do his duty by simply showing that whereas the 
vacuum brake had failed tu be of the slightest uso, 
one having superior qualifications would have been 
of the greatest service, and he says ‘the value 
of a brake having rapid action, and above all, 
automatic action, m such # case as this, can 
hardly be conteated ” It 1s quite true that tho 
Weatinghouse brake 14 distinguished by, and has 
frequently proved itself in emergencies to be 
possessed of, the qualities which Major Marindin 
finds so essential, and it 18 so far gratifying that 
the Manchester and Shefheld directcra are 60 quick 
to recogmee this fact from Major Marindin’s de- 
scnption of what 3s required The ey: 
however, following the example of the WNorth- 
Western chairman, gocs on to quate Colonel Yol- 
land’s remarks on the Westinghouse brako, from 
the report on the Blackburn collision Sir Edward 
Watkin has not always heon #o ready to adopt the 
viows of ‘fao experienced an officer as Colonel Yol- 
land,” and he can hardly havo forgotten the esti- 
mate he formed of that gallant ofhcer's powers when 
reporting on the Channel Tunnel That there was 
considerable animus displayed agaimat the Westing- 
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“ane-Copper, copper-lquid, and lhawid-anc, Volta 


considered the first the most important, but he lian- 
sulfthoughtitthe leastimportant Whenover we inea- 


sure clectrostatically we have together a ; 
M Mu notal 

neal and Which of these threo ssed 
himself m tavouri€é a soe 


clusions on the Blackburn collision; ds" showed 
at tho time, were based upon theories which jad no 
foundation in fact, and which there was neither 
argument nor evidence to support , whoreas several 
witnesses Who were avengers in the tram, swore 
positively that they distinctly felt the brake in action 
upto the time of the collision, and the verdict of the 
Jury was to the eflect that the accident was solely due 
to tho loose aystom of working the signals and to the 
recklessness of tho driver Wo may add, too, though 
not perhaps palatable information, that the Lancn- 
aire and Yorkshire Company contested no elaun, 
and paid, tt 18 said, some 60,0001, in compensation 
Major Marindin us further accused of going out of 
his way to create a prejudice unfavourable to the 
Manchester, Shefheld, and Lincolnshire Company, 
by ‘fusing arguments which, however Ingenious, 
may from thew purely hypothetical charactor, he 
altogetho: fallacious.” “Most people will think 
that the bare possibility of saving hfo 18 BUtficrent 
reason to juatity the use of any Woll-triet mpyiaamuy, 
but experience of numerous cases of a amular 
charactor: to that at Penistone, where trains have 
been thrown off the lme, rendeis it, humanly 
speaking, certain that a quick acting automatic 
brake would have ad most beneficial results, and 
that in all probability nota life would have beon 
lost Under any circumatances, no brake could 
possibly have behaved worse than did the vacuum 
contrivance with which the train was actually 
sr te und the defence on thia pomt 18 ag weak 
and absurd aa that of other portions of the letter in 
queation, The Pentatone disaster, with its shocking 
hist of killed and myjured, 1s a fact, und there 18, at 
all events, nothing hypothetical or fallacious in the 
reasoning that, however httle use oan automatic 
brake might have been, the vacuum brake employed 
was as powerless tu prevent this calamity as though 
no brake had beon fitted at all 

The feelings of Sir Edward Watkin and his 
directors would also appear to be seriously hurt 
by the allusion in Major Marimdin’s report to the 
recent accident at Dinting on the same railway, 
and this 1s quoted by these gentlemen as a further 


proof that undue preyndion ig aonught to bo created 
against the Shefhield Company * The tnspeusus 


reminds the directors that they had a fow months 
before received an “ amphatic warning as to the 
need for automatic action, when after ucarriage had 
left the rails when running at Ingh speed near Dint- 
ing Station, the vacuum brake pipc was severed, 
the brake became useless, and tho carriago was 
dragged along off the rajs fo over 360 ymads 
further than it would have been if the brakes had 
remamed on, at the nominent risk of falling, and 
taking with it the carriages behind it, over a viaduct 
of 100 ff m haght ’ 1s this mentent a fact * |” 
18 1t another Wlustration of hypothetical o1 fallee #5 


y 


ba 


reasoning {Ft cannot be supposed that Sir Kd ories,” 
aud jus collengucs roally refuso to be conv? plate 


until sufhaent hves have actually heen saer{y &Pare 


yet this is the logical effect of their 1cason tt? | 


if 


though Penistone would appear to have left th Gs 


still in doubt 


The public are greatly indebted“, 


the Board of Trade inspector for his pointed Wers 


4 ¢ 


apposite allusion, and they will diarcgaid thi 
wounded feelings of the Manchester and Shetheld 
directors, who, had they been wise, would have 
taken tho reproof in silence, and have resolve? 
to amend their ways for the future ae 
The concluding paragraph of this epee not 
the Jeast remarkable, and is as follow “The 
gonoral tonor of the reporta of the othcers of tho 
Board of Trade would seem to jugtify a suspicion 
that they are written under ‘ited nen with a view 
to form a gioundwork of legislation mimical to rail- 
way proporty and to the interests of ra:lway share- 
holders, and for this :eason my directors feel they 
would be wanting in their duty to their constituents 
if thoy did not enter thoir protest against such 
manifest injustice” Tt youll bo interesting to 
know 1f Colonel Yolland 18 wncluded in this 8% e6ey- 
ing charge of writing to order, but in any case such 
aw pieces Of Inpertinence 1a not calculated to further 
the interests of Sir Edward and bia party = Tho 
Board of Trade and its inspecting othcors know how 
tu tuke care of themaclyos as Sir Edward has good 
reason to be aware, and as their views have been 


} 


a 
— 


T 
\ 


- 


to 

tain 

One % | rn Y omer, onetheld, 
and Ling «ac Oompany had already 


id fan 
the fact thet twenty-four people were killed, and 
axty-two seriously injured at Penistone on the 16th 
of July last, and yet for proposing to fak a atop to 
this wholesale slaughter, the Board of Trade and 
their officers are accused of ‘‘ manifest injustice,” 
and this when reason, argument, and evidence are 
entirely in their favour, But it will naturally be 
asked, if the Manchester and Shefeld, and other 
companies are to suffer manifest mjustice the 
compulsory adoption of automatic brakes, what is 
to be said of the several hundred companies in 
America, upon the Oontinent, and other aay uf 
the world who have voluntarily adopted theso ap- 
lances to the extent of some 80, seta of the 
estinghouse brake alone 7 Have they betrayed 
their trust, and acted in a manner “ inimical to rail- 
way property, and to the intereata of railway abare- 
holders’? We have ourselves good reason for 
desiri that these interests should be otected, 
dievh Vai? to ame pan ave b10m 
much at heart which nied ar srrianes that 
admits of a train being wrecked into matchwood, 
aud the killing of Dalat Held people in a way 
which we can hardly believa was to their “ in- 
tereats,”” In face of the simple facts, ie it not 
incongruous to find the Sheflipld Company posing 
asthe champion of railway property and the inte- 
routs of railway shareholders?’ As wo have already 
said, the letter from the secretary contains no word 
of argument or allusion to evidence to controvertthe 
opinionof Major Marindin. The case indeed is one 
which does not admit of it, Should the Manchester 
and Shefteld and other companies persist in their 
course of obatruction, there can be no doubt that the 
pore will demand legislation. Butif this prospect 
as such terrors, surely the simplest course 1s to 
follow the examplo of other companies, who with a 
view of protecting their property and the interests 
of their shareholders, have already takon the atep 
Sir Edward Watkin professos to consider ao dan- 
gerous, and whose action would only be confirmed, 
and not hampered, by legislation. The letter aays : 
‘If the Board of Trade or Parliament will aay t 
a particular kind of brako is to be adopted ] raul- 
way al no one would have ground of com- 
plaint,”” n face of the remarks which follow, as to the 
‘ manifest injustice” of such s course, thia sounds 
somewhat contradictory, and the letter would appear 
to have beon written with a view of protesting 
against intended legislation, The Board of Trade 
are clearly justified in urging their viewa when the 
lives of travellers are at stake, and should Parha- 
ment give them the powers, there will be no hard- 
ship in thetr insiating upon their conditions being 
. complied with, not becauso they are only attainable 
“+ & particular form of brake, as is suggested, but, 
, ‘uae no brake which oomes short of theiratandard, 
nve that acourity to the public in those emergen- 

ind contingencies of railway working which the 
science of over fift beg has taught us have to 
rrovided against, tr atthe Westinghouse should 
resent be the only brake which can thoroughly 

Bl their conditions, can aurely not be urged as a 
won why the Board of Trade should hesitate to 
xpreas its opinions, or become an argument that 
they should frame another set of conditions to suit 
less officient appliances. Woe would sak these oppo- 
nenta of the Board of Trade whether they can suggest 
— other qualifications which are more likely to be 
ee than those required by the Board of 

of set .4en guch emergencies arise as those of 


Trade, Downton. This has never been 
Arar *'The causes which lead to auch calami- 
i te . “pocourring since trains were set in 
ties have \ continuo to recur ao long as rail- 
motion, om W Y remedy has, however, been 
ways : that of ao powerful automatic 


8 ted besid 


in action on of any 


brake, inatantaneo,,, }, rd 
; y guards or driver under 
length, uplicahe abn, traftic, and which, when | de 


epee een on until purposely re- 


It must be remembered a t boop ae 


exceptional in the idea that thr. 

should be granted powers to make then conditions 

eompulacry, For many years this de 
contral 


axercised over all new works, none lich 


at 
a 
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ened for traffic until passed by a Board of | great deal af trouble to show 


ainspector who has certified that it is in a 

and proper cundition, and complies with the 

rd of trade regilations for railways. The latter 
ady comprise matter relating to the strains on 

» ders, to platforms, permanent way, signals, 
sidings, bridges, level crossings, the block system, 
the interlocking of points and signals, and other 
subjects ; and this being the case, we contend that 
there is nothing illggical or inconsistent in the 
Board of Trade being granted powers to insist upon 
the conditions which experience hasao often proved 
to be just as essential to public mae if not more 
#0, than the other matters over which they already 


have control. Sir ard Watkin, Mr. Moon, and 
other opponents of the Board of Trade, would 
a to forget that the disturbing forces insepar- 


able from railway trafic, as now carried on, are 
constant; wheroas the powers of resistance to these 
forces are varying from Way to day without warning, 
and therefore require the assistance of another 

wer to prevent or mitigate the consequences of 
hia unequal struggle. suggest, aa is virtually 
maintained by advocates of non-automatic brakes, 
that when engines and trains are connected, intact, 
and complete, continuous brakes are a valuable 
adjunct to safety, but that, when they are sepa- 
rated, er the brakework injurod, it is right aud 
proper that the carriages should be uncontrolled 
and unprotected, will, we venture to say, be a 
greater puzzle to future generations even it in 
to our own. Those who continue to support sucha 
contention must not be surprised if their motives 
are questioned, and their professions of tender care 
for the shareholders’ interests, considered subser- 
vient to their personal prejudices. 





THE CONSTRUCTION OF ORDNANCE. 
In our issue of July 25, we reviewed a book on 
‘The Apploation of Wire to the Construction of 
Ordnance,’ by Mr. James A. Longridge, with 
which those of our readers who take an interest in 
the subject are by this time doubtless familiar In 
this book we have the somewhat novel aight of one 
eminent man holding viowa apparently diametri- 
cally in opposition to those generally received and 
acted on bythe great gunmakera and artillerists of the 
world, eaay apparently, because upon invostiga- 
tion we find that these views are not so very much 
opposed as might appear at first sight, and that really 
© great points at issue are, whether guns can be 
made a certain strength, and if su, howto doit. We 
ropose discussing the different points rawed by Mr, 
ongridge, and endeavour to give an impartial 
opinion on the questions at issue. These questions 
are of vital 1mportance to us asa nation, and we feel 
gure that even if wo fall ahort in our endeavours to 
do juatice to both sides, yet that by ventilating the 
subject and causing it to be discussed, we shal) be 
doing good. Mr. Longridge in his book has con- 
fined himself more per neUaey to the doinga of 
Woolwich and Elswick, and since what we propose 
to do now is simply to see if our gun manufacture 
can be improved in the particular direction pointed 
out by Mr. Longridge, we also will confine ourselves 
to oe two great representatives of English gun- 
niaking. 

It will be remembered that the points raisod by 
Mr Longridge were as follows : 

1. That slow-burning powder 1s  retrogade atep, 
and is introduced, not because it gives the best 
results, but because we cannot build guna strong 
enough to burn the quick powder, and further 
that di for weight, the quick powder gives the 
beat results. . 

2 That the principle of building guns with a 
thick homogeneous A tube is a mistake, 

8. That the Elewick guns are in advance of those 
of Woolwich manufacture, but that neither are con- 
atructed on proper scientific principles. 


4. That he (Mr. e, twenty years 
ago, a perfectly su ul wire gun.. 
6. That acguracy in shrinking on hoops in « 


hooped guy, or laying on wire in a wire gun is 
essential, 
6. That the practice of chambering is to be con- 


mned, 
7, That distinct portions for giving circumfe- 
rential and longitudinal strength should be used 

_ We will proceed in the present article to diseuss: 
in pone [ il the at first points, 

question of slow-burning ade there can scarcely 
be two opinions, and though the author has taken «- 


| (Sert. 19, 1884. 


. that the last part of his 
atatemont, namely, that ‘' weight for weight quick- 
burning powder gives the beet results,” wado not nee 
that any one at to diapnte the trath of the 
bare statement, in not the slightest douht 
thas i¢ woukid be a material advantage could we-«use. 
ple, gun-cotton. met 


quicker explosives ; for exam 

& stot rie gain iba pp ip could alga re 
a propelling agent i oO ala pee g 
and comers would be aboli and four times the 


power aren But, can nh fea oonstrnsted 
to stand a étrain such as thisf Even were the 
principles advocated by Mr. Longtidge shown to be 
practically correct, we could not thet any large 


gun, however constructed, could atand a strain of 
more than 40 tons (say) on the square inch. We 
apeak subject to correction here, and it would be 
interesting to know what Mr. Longridge considers 
as tho maximum atrain that a gun of certain calibre 
(13 in., for exer) could stand. In the Win 
gun described by him on page 116 of his book, the 
strain which is is oaloulated to bear is, we seo, about 
35 tons, ot that which would be produced in « 
oe vessel by gunpowder with a gravimetric den- 
ty of .9. 
the paper read by Colone! Brackenbury, of 
the Royal Powder rderigilah the United Service 
Institute, and quoted by 
distinct statement that the necessity of taming 
down the spirit of artillery (as Colonel enbury 
calls the powder) is greatly deplored by our 
authorities, and the weakness of the guns thoroughly 
preciated. Hence, as we have said, artilleriste 
and Mr. Longridge are really at one on this point, 
and the only question at issue here 1s whether a gun 
can be made strong a to permit the aby to 
have its full vent. Mr. lee ist thinks that (at 
all events, as far as powder is concerned) this can 
be done, and as far as we can see, nobody attempts 
to dony the accuracy of his statements, We will, 
however, deal with this part of the question later 


e author, we hare a 


on. 

With reference also to the question of quick and 
slow burning powder, we shall show hereafter 
whon desling with chambering, that the-ignition o: 
a large mass of powder before the project 6 starts, 
is by no means an eaay matter, and t sie the 
charge and the denser the powder, the er the 
operation becomes. This shows that if we succeed 
in building guns capable of standing heavy pres- 
aures, we will have to look elsewhere for our pro- 
polling agent, or else improve the igniting arrange- 

ts 


menta. 

2. Mr. Longridge maintains that the principle of 
building guns with « thick homogeneous A tube is 
& mistake. 

Here we have a case where there is a decided 
difference of opinion, and according to our views 
the author is quite right. For independontly of 
the reasons Ee by him, and supported by investi- 
gations and formule, if we assume that the pressures 
on a thick homogeneous tube vary inversely as the 
squares of the radii, then the A apr on firing, 
transmitted to the outside of thick cylinder 
will be in this ratio, supposing the metal to be in- 
compressible, This, however, is not the case, and 
therefore we have a smaller atrain than this trans- 
mitted to the outside. Now suppose wire to be 
wound on at a tension equal 40 this strain, then the 
actual tension that will be on to the interior 
will not be this tension into the square of the 
thickness, but this amount, leas that loat by the com- 
peasy of the material. Henos the wite would 

ave to be wound on at a highor tension than is 
actually required, and we could not get that 
desideratum in « well-constructed gun--an equal 


strain on all parts. We see both Blswick and 
Woolwich departing from this principle, though both 
acknowledge it to be theorstically correct. We oan 


sere bode hee co 
aa it 
pare Aen A but Elewick has always etuok te the 
thin coils, and we fail to seo why 7 
degice enka, Caesar 
a ou on 
up ite to pian ay the javar with alpw- 
ex, though there is not time for it te 
do#e ee the quick powder, we hold to be quite un- 
tenable, and Mr. Longridge's it 
appears unagewsrable. The einsipis ¢ g cant. 
iron a6 & core we are hard! pared. with, 
Sera anfeit etd be cheeses 
w when } 
this purpose ; this in the vinturtghaty and listhity ta 
flaws in thet material, Yet, from the depeription 
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page 159) we pause before we condemn the prin- 
though even these performances fail entirely 
to show that cast-iron oan be treated entirely as a 
trustworthy material. The particular cast-iron 
used there to be » but it does not 
follow that it can always be obtained so. 

3. Elswick guns, according to Mr. Longridge, are 
in advance of those of Woolwich manufacture, but 
neither ara constructed on scientific principles. 

The latter part of this atatement is doubtless true, 
if we accept the theoretical proofs adduced by the 
author, but the former part, we think, requires 
verification. The actual proof of the value of s 

, must be demonstrated by (a) its power of 
ving musohief, (b) its safety, (c) and its en- 
durance. 

With regard to the first point, there can be little 
doubt that Elswick has as a rule led the way in the 
introduction of new and improved otdnance, and 
were this the only point on which the matter hinged 
we would at once agree with theauthor. While on 
this subject 1t might be aa well to pause for 
® moment and see what reasons exiat for this 
leadership on the part of Elswick. One reaaon 
at once suggests itself, The private firm has for 
ita Jeaders men who have more or less de- 
voted their lives to the subject and whose own 
individual interesta are immediately concerned in 


the wel colny of the business. 6 Government 
factory, on the contrary, has at its head men who 
though they may be very good of themselves, 


i are only there for the time and have other pro- 
essional duties to make themaelves familiar with. 
Nor have i the same interest in devoting 
themaelves y and soul to the work as the 
membors of a private firm. On theother hand, the 
Government have wider meana of acquiring informa- 
tion, and if ey only possessed the power of u 
the brains which are so lavishly placed at their dis- 
posal, this should be more than aufficient to counter- 
act the other effect. This, however, is a digression 
and we have no wish to try and reform either ostab- 
lishment. 

With reference to the safety and endurance of 
the guns manufactured at the two yards, we cer- 
tainly do hear of the Woolwich guns coming to 
grief, but it a to us that the Elewick oom- 
pany can as little bosat of their ordnance being 
rea from failure. We hear of guns coming in 
through their trunnion hoops, and though very 
hittle has been said about the matter, it 1s no secret 
that several of the 80 pounders (6 in. B.L.R.) 
uns failed during trial. We should very much 
ke to see a return of the failures of the ordnance 
from the two firms which have ocourred during the 
last ton years. 

We now come ¢o the fourth point, which refers to 
Mr. Long 's claim that he made twenty years 
ago a perfectly successful wire gun. 

It appears from the statement made in the book 
that the gun in question, which was sent to the 
Ordnanoe Select Committee for trial, waa in an 1n- 
complete atate in so far that 1t had no trunnions 
Now it must be remembered that the great diffi- 
culty with respect to wire guns has always been 
that of getting sufficient longitudinal strength, and 
it does acam rather rash of Mr. Longridge to trust 
hia child into strangers’ hands so insufficiently 
clothed, In thoso days (here we are open to 
correction), the system of placing guns in carriages 
without trunnions, and so getting the atrain trans- 
raitted direst to the breech, was not dreamt of, and 
we can quite understand the Committees having 
doubts on the matter, 

Btill we cannot but be aurprised at the very 


way in which they endeavoured to test the 
itudinal strength, by securing the muzzle, and 

eo bringing all the 
i the wire wes coiled. 


all on the tube round which 

@ cannot help thinking that 

Mr. Longritige could not have been sufficiently 
in pointing out that the gun was notintended 

to take recoil in-this way. Very few persons 
realise the additional strain brought on a gan by 
trunnions taking the recoi ughly speaking, 
P be the powder preasure, then P into the area of 
the bore js the force tending to aplit the gun trans- 
versely. This force also acta in sending out the 
shot and in making the gun reouil. Therefore, if 
ahacking of the recoil is to be done by the 
trunnions, we must have about as much additional 
atrength between the trunnions and breech as is 
necemsary to counteract the longitudinal 
“ gtraip. Of course since the recoil must be checked 
‘wa mast have this additional strength somewhere, 


b 


(ates of the performances of Captain Blakely’s gun, 
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but as far asthe gun itself is concerned, the arrange- 
ments for longitudinal strengthening ean be mate- 
rially reduced by transmitting the recoil direct from 


the breech. 
_ The remainder of the points raised by Mr. Long- 


gan we must leave fur discussion in another 





THE BRITISH ASSOCIATION. 
_ONn Wednesday, August 27, the British Associa- 
tion met for the tirat time beyond the lunita of the 
United Kingdom, and commenced its deliberations 
in the City of Montreal. No less than 765 members 
had crossed the Atlantic to aid in the proceedings 
while crowds of Canadians and Americans assembled 
to welcome the visitors and to do all in their power 
to render their stay both agreeable and memorable. 
Lord Lansdowne received the Association to the 
country, welooming them in the name of the Cana- 
dian people, who he said, were not excelied in their 
desire for the diffusion of knowledge and culture. 
As Professor Cayley was not present, Bir W. Thom- 
son introduced Lord Rayleigh, the new President, 
who entered the chair, and delivered a long address 
rp with the advance which hed been made in 
— Eos iag hari of acience with which his own vo 
no necpety pext 
work of the ons conned ihe hay em 
interest, as will be seen from the papers we have 
already published, and the subjoined summary of 
the discussions in the Physical and Mathematical 
T. 


PaysicaL ap CHEMICAL SRcTIONS. 

The workin Sections A and B was ao heavy that 
no ournment oo be made before four or 
even a later hour in the afternoons, and Section A 
had finally to divide itself into two sub-sections, 


sing | mathematics and physics. Notwithstanding this 


unusual arrangement, the final adjournment was 
again only reached after four o’clook, although 

unfortunate authors of the last papers on the 
list had yielded to appeals from the chair to be as 
concise as possible, The main cause of the protrac- 
tion of business conssted in the animated and 
most inatructive diacuasions, to which both the 
Canadian and American members, amongst whom 
we may mention Messra. Barker, Wolcott Gibbs 
and Willard Gibbs. Rowland, Oarpmeal, or, 
Ww Johnson and Newcomb, liberally contri- 
buted. It connot, however, be denied that the 
Council ought to insist upon papers, which from 
their character, are not adapted for immediate 
diacuasion, being communicated in the form of 
abstracts. 

Sir William Thomson's address to Section A would 
of course form an exception to this rule, even if 
the preadential address wero not exempt from the 
regulation about the time allotted to each speaker. 
It would, however, be quite useless to try to deal 
with Sir William's ‘‘ Steps towards a Kinetic Theory 
of Matter ” in afew wants ; and we must reserve his 
weighty address for a future occasion when we hope 
to print 1t m= extenso. Tho hat of ae 1s 
altogether so comprehensive that we shell have to 
contine ourselves to a few remarks on the most im- 
portant ones. Professor Osborne Reynolds spoke 
upon the action of lubricants and kinetic elasticity ; 
and Professors Ramsay and Young on the vapour 
pressures of « substance in the liquid and solid 
state at the same temperature. 

On Friday morning Professor Dewar, in Section B, 
opened a discussion on the ‘ Oonstitution of Ele- 
ments,” which mainly turned on dissociation, and 
the remarkable complex inorganic acida contaming 
thousands of atoma to the molecule, which Professor 
Woloott Gibbs had exhibited the day before. Pro- 
fessor Oliver Lodge introduced, by # very able 
paper, # disoussion upon ‘‘ The Beat of Electro- 
motive Forces in the Voltaic Cell.” Dr. Lodge 
has fully studied the literature bearing upon the 
real seat of electromotive force, and has discovered 
that very widely differing views exist, which may 
be « consolation to thoze who are not clear about 
this problem. The publications of Dr. Exner, 
of Vienna, on thermo-chemistry, he charactersed 
an an extraotdinery series of pa whilst he 
spoke with great appreciation of the researches 

Schulze-Boryer and Von Zahn. Professor 
Lodge summarised his views thus: There i an 
electromotive force at the junction of two sub- 
stances, and the total electrumotive force 1 the 
sum of all those contact forces at any junction ; it is 
wrong to regard the metallic junctions only, instead 
of every junction, Of the threo main junctions, 
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zinc-copper, copper-liquid, and liquid-zinc, Volta 
considered the firstthe most important, but he him- 
selfthought tthe leastimportant, Whonever we mea- 
; , oir 
sure ee we have tugether : metal Mf 
metals Mt gna M!. Which of these threo plays 
M! air 


the most important part is by no means clear; 
Dr. Lodge holds the two air junctions far more 
effective than is usually believed. Similarly we 
have in any series of metal plates inatead of one 
electromotive force, always a three-fold sum. 
Electrostatic tests cannot teach us the real eloctro- 
motive force. 

The discussion opened rather disappointingly 1n so 
far as both Professors Rowland and Forbes, on 
being called upon, declared that they knew nothin 
about the matter. But it soon became lively an 
occupied the section for over two hours, when pres- 
sure of time brought st to a close. Sir Wilham 
Thomeon declared that to move a body through air 
to a zinc plate, and again to a copper plate soldercd 
to it, would require amounts of Bork differing by 
the difference o pint of those plates. The elec- 
tricity goes up hill from zinc to copper and down- 
hill fromm ig Yaa to zinc as ina pipeaystem. If two 
plates are pped into water thoy assume at once 

© eiety: eS Mathes dentate hac FINRA seein: 
liam afterwards modified, stating that it refers, and 
approximately only, to water alone Professor 
gi vanus ‘Thompson remarked that the Volta con- 
denser measures the difference of potential between 
pointa outeide the zinc and copper in the mr. A 
yinc-coppor plate is an air battery. If we immerse 
two joined plates, then the electromotive force will 
increase as the external resistance decreases until 
upon soldering the two together with an external re- 
sistance equal to zero, the full potential difference is 
reached. 

Professor Willard Gibbs stated that there was no 
more real uncertainty about these facts than about 
the facta of capillarity or the motion of water in 4 
Pipe system of whioh one leg only is heated. The 
causeof foroe and motion may be heat or gravitation, 
or it may be the mnth man in atug of war against 
eght, as well as the frstman. Dr MacAhater put 
the question to Sir Willum whether two pieces of 
mnc and copper brought together in a hypothetical 
perfect vacuum would be electrified. Sir Wilham 
affirined this by replying that there 1s an attraction 
and ri electromotive force, limited by the 

¢ of eom 

combination ea pisos’, "To Vthte sopantons om 
Lodge took exception ; he assumes an attraction, 
but not connected with the heat of combination of 
rino and copper, both copper and xino are attacked 
byoxygen sinc moreso, and the difference calculated 
for the xinc-oxygen combustion, minus the copper 
oxygen combustion, constitutes the volt. 

se Henry Roscoe's address in the chemrval section 
summarised the chemical theomes advanced since 
the death of Berzelius in 1848, and oMmoluded with 
some words upon technical education in England, 
and the position that scientific England holds by 


the aide of her Continental fellow- work Pro- 
fessor Frankland, in 8 paper on ‘‘ Sto Batteries,” 
referred to his storage colle, in which each plate 


resembles a slate with ite frame, and the apace 
between 1s filled with a sohdifying muxture of 
minum and sulphune soid. Dr. Frankland dis- 
tinguishes between discharged useful electricity, 
oi an electromotive force of two volta and more, 
and useless energy with an electromotive force of 
Jess than half afvolt. The efficiency curves render 
this distinction clearly apparent by a sudden fall in 
the line which at first 1s almoat horizontal. 
Lord Rayleigh contributed three papers: ‘'A 
Lecture Experiment on Induction,” ‘'On Tole- 
phoning through a Oable,” and ‘‘ A Galvanometer 
with Twenty Wires.” Basing his researches upon 
a principle Iaid down more than thirty years ago, 
he has caloulated a formula for the limit of length 
of s telephone line, which would, for the Atlantic 
cable, give a limit of twenty or twice twenty 
miles. Professor Graby.m declared that then 
the practical limit exceeded the theoretical one, 
aa he had talked h fifty miles of cat 
His question ss to any probably ca 
by the various rates of wibratioen,. Lord, Rayleigh 
answered in the affirmative, so that the higher 
components being betver transferred than the lower 
ones, 3 change in the sound must ensue. Mr. 
Preece related his experience of cable telephoning 
from Dartmouth to Guernasy, a line of fifty mules, 
where he could just speak, and on the Dublin- 
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Holyhead line, where er magnets gave better 
results, Wath artificial oables, 1t is possible to speak 
through about a hundred milea, but an acourate con- 
versation cannot be oarried on over more than 
twenty-five miles. Magneto telephones, both as 
transmitters and receivers, give higher results on 
acoount of certain counter currents. Ordinary 
telephones with microphones are more ble- 
some. But the employment of two, or geferull 
four wires twisted, will secure good results: bot 
for underground and overground wires, wi 
out leading to interference of the different wire 
istance as such has nothing to do with 
Sie caichancy of &:bal ; 1b is simply a question 
of static induction. If a 2000 ohms coil would not 
/ da it was because it was single wound instead of 
ouble wound. Lord Rayleigh then described his 
galvanometer with twenty wires, not at all a for- 
midable instrument, as he assured his hearers. His 
silver yoltameter answers exoecdingly well for 
weaker currents, but for rir currents the pre- 
sent device is better adapted. Twenty cotton- 
covered wires 8£t. long are twisted in pairs to form 
a rope, which is bent toa circle of a foot in dis- 
meter, and with the two ends hanging down. One 
circuit comprises ten wires in parallel arrangement ; 
the other lle in sevies, £0 pee crash 
flowing thro pamuat give ten times the 
affect a the socal grues povided that the re- 
sistances of the single wires are all equal. 

Monday mo 
interesting d on on ‘' The Connection of Sun- 
Bpote with Terrestrial Phenomena,” introduced by 
Professor Schuster, who spoke with bis usual 
marked conctieness. The connection between sun- 
spots and magnetic storms, ae well as aurore borealis 
and tel io disturbancss, is eatablished beyond 
doubt, How we are to aocount for it remains an 
open question. If the he was one sariche - 
magnet, those atro ences upon 6 
needle could not pa The assumption of a direct 
electrical oonduction through space from the sun 
has little foundation, yeb apaco may contain sufii- 
cient matter for conduction, which would help us 
over Edlund’s inconsistent view of the vacuum 
being « perfect conductor. Our vacua are so far 
from being perfect that ail experimental data have 


to be accepted with greatest caution. The problem | the use of over ordinary 

is closely conn with the question of con- generally ow yet noone was to un- 
stanoy or variation of solar radiation. Most moun- o the work, a0 that Professor Rowland had-to 
tain observatories, Simla for instance, ate in unit | do it himaelf. The a al 
tlaoss, The Lamas residing on the plateau of | as.yot ta Schuster 


commenced with another most. 


(For Desoription, ae Page 970.) 





Thibet might undertake this work. From 1810 to 
1860, there appears to have been a coincidence be- 
tween ping Sere andsun-spots, since then not; but 


Professor Balfour Stewart's theory of two super- 
sun-spot periods of 104 and 12 years might 

elp us over some difficulties which the generally 
assumed period of eleven yoars brings with it. 
Rhine wine years again, appear to go together with 


sun-apota ; cyclones, with spots maxima. 
The data about rai and barometrio pressure 
th- | and the like are uncertain ; the influence of certain 


comets segregating to periodical swarms may be 
granted, joint paper of Professors B, Stewart 
and Lant nter ‘'On certam Short Periods 
common to Solar and Terrestrial Phonomena,” con- 
tinued thesame theme. Temperature and magnetic 
observations extending over thirty-six years, point to 
the existence of periods of about twenty-four days ; 
aimilar temperature phases occur at Toronto, in 
Canada, eight days before they arrest at Kow, and 
one day previous to Utrecht, and these temperature 
changes are predicted by magnetic weather deolina- 
tions which travel from Turonto to Kew in 1.6 days. 
The report of the committee on the ‘‘ Harmonic 
Analysis of Tidal Observations,” read by Dr. 
George Darwin ex regret that the = 
Admiralty declined to co-operate upon the 
au by the British Association Committee, 
the advantayes of which had been acknowledged, 
and the suggestions followed up at the Cape, in 
Australia, by the German Government, and in 
other countries. The vigorous interest in tudes 
which is taken everywhere, with the exception of 
Oanada, furnishes abundant observations which 
in many cases are minply lost, as there are no 


y analyse the figures. 


oa ag ns t% p 
esor Johnaon - of the absence of | 
a 


tidal observations in Gulf of St. Lawrencs, 
where moat wrooks ooour in fine weather. The 
gun-apot question recsived a further able ovn- 
S cutie ts qaaee Gon Dc Boas 
spectrum to B, w 
others work on the other side of the D line. Pro- 
fessor Rowland, of Baltimore, exhibited hia marval- 


lous s 6 photographs on sheets of 3 ft, 

eng aren re cna gratings a in Wath | 

and 21 ft. radius, with 7500 Imes. advantages of 
aah 


Perry teatified ; Professor Lookyer declared that he 
would have to start his own work again, Yet Mr. 
Rowland rejects the greater number of his photo- 
graphs, and intends to pre during the winter, 
another stock of plates and pspers, as that part of 
the work cannot be performed during the summer, 
Mr. H. Preece, who also introduced the subject 
of domestic electric lighting and storage batterios 
to a nee =soggapgeeceed in neahclt a pro- 
, and was in pro Bir 
liam Thomaon, to supplant "the. old horse- 
pore equal to 746 watts, by a new horse-power of 
000 watts, which would make the new horse-powor 
the sadder of 44,000 foot-pounds, and bring it 
into the category of the electrical measurements. 
He spoke very favourably of the application of 
aturage batteriea charged bya dynamo for telegraphic 
purposes and counts upon a saving of 76 per cent., 
if the 22,000 celis in use at the General Post Office 
could be replaced by one dynamo with storage 
batteries. Mr. Preece further contributed a paper 
on ‘ The Law Regulating the Connection between 
Ourrent and Intensity of Incandeacence in Glow 
Lamps.” His previous e ents pointing to an 
increase of light emitted with the sixth power of the 
current, have fully been confirm experiments 
of Captain Abney and Professor er, of Darm- 
stadt. This lawholds good as long as resistance and 
current vary uniformly together, but as the state of 
incandescence is in , & point is reached vary- 
ing with each kind of lamp, when the resistance 
ceases to diminish at the same raté, and eventual 
begins to inctease. Then the Hght in in- 
creases much faster than the sixth power of the 
ourrent. This point’ indicites a-change of state in 
the filament which leads to disin 
Professor Douglass Archibald hes made « novel 
departtite in trying to ascertain the velocity of 
wind at various te by means of snemometers at- 
tached to the kite wires. Such nissgurements in the 
akould yield 
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evidence which has been brought before the Com- 
mnittee that seeks to settle the question connecting the 
voloano Krakatoa, and the recent sun-glow. The evi- 
denoe does not militate against the Krakatoa theory; 
the halos are atill visible as clearly as last autumn, 
although the glows have gone. A paper sent in by 
Professor James Thomson and by Sir William 
Thomson on “ Whirlwinds and Waterspouts” doas 
not Jend itaelf to a short notice. 

In the chemical section, Dr. Perkin, the dis- 
coverer of aniline colours, gave a aketch of the in- 
vestigation and utiluwation of the bye-products which 
have made the coal-tar industry so marked a auo- 
coss. Mr. Walter Weldon dwelt upon the 
a of chlorine in conne _ Li ee See 
soda process. Magnesia ia employed for the decom- 
position of ammonium chloride, and further added 
to form magnesiam-oxychloride, which, on heating, 
yields the chlorine gas. The high tmportance of 
this process need not be emphasised. Sir Henry 
Roscoe described the diamondiferous deposits of 
South Africa and the ash of diamonds. 

On Tuesday Dr. MacAlister read the report of the 
Committee for facilitating the Adoption of the Metric 
Syatem in Great Britain. The answers from the 
Board of Trade and the Government, which the 
Oommittea intended to memorialise again, were not 
favourable. The Government did not wish to join 
the ‘* Bureau International des Poids et Mesures.” 
Finca the report was drawn up, however, the 
Government have d to join this body. Lord 
Rayleigh then mentioned the resulta of his oaloula- 
tions on ‘‘the colours of thin plates.” Adopting 
Newton's well-known oolour friangie with red, 
green, and blue, at the three corners, and agree 
with Maxwell that these colours are p , 
net absolutely, , and sufficient to produce 
all shades known, h that the oolour curve 
appears to pass a little to the right or left of the 

eoretioal white centre of the triangle, then through 
yellow, red, violet, blue, blue-green, n (which 
ia not very well defined), again through yellow and 
ao on, fo & apiral round the white centre. 
Sir William omsaon remarked that he had 
never been able to produce a perfect match out 
of any two of the complimentary colours, and 
logical approsimation. Lord: Rayleigh has further 

ap yieng urtner 
inveatigated some minor anomalies of Clark's 
standard cell, A Noes sery instructive gpaber 
of Mr. Urquhart e, of the Toronto School 
A Science, on ‘A Telometer System,” was drawn 
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up too much in the fashion of o patent spe- 
cification, ao that the audience became somewhat 
impatient; the apparatus described had unfortu- 
natoly arrived tuo late and in bad condition. Pro- 
feasor Hele Shaw's ‘‘ New Mechanical Principle,” 
adapted for continuous calculations, and permitting 
of a Jarge application for the transmission of force, 
we hope soon to bring before our readers more fully 
than we should be able todo now. Professor Rein- 
old, of Greenwich, described the thinning of liquid 
films by electric currents. The films were formed 
between a cylinder and o ring, and were thus 
barrel-shaped ; they consisted of sonp-water or a 
mixture of glycerine and soap. Under ordinary cir- 
cumstances the film shows white, with coloured rings 
at the top, but the greater part of the film cylinder 
is colourless, A current, which owing to the 
high resistance of the film, 1s very woak, Liew 
ing downward through the film, widens and dif- 
fuses the rings and partially turns their zone black ; 
an upward current extinguishes all rings and the 
black appears only after a long time. . Michel 
son, of Oleveland, Ohio, who has mado similar ex 
periments, did not find the transition from black 
into white so abrupt as Mr. Reinold ; he thought 
also the black is really dark blue. Mr. Michelson 
himself read a very warmly discussed paper on tho 
‘‘ Velocities of Red and Violet Light in Oarbon 
Bisulphide,” a paper which induced Professor 
Forbes to say that he would certainly repeat his ex- 
periments which had yielded a velocity for the violet 
rays, 1.8 per cent. higher than that of the red 
rays. Theonly explanation of this anomaly which 
Professor Forbes fad been able to consider as 

ible was that suggested by Professor Cornu. 
Professor Chandler-Roberts has contmucd his re- 
searches into the “ Diffusion of Metals.” It will 
be remembered that he heata lead or alloys in U- 
shaped tubes and places @ piece of precious inetal on 
the top of the lead in the one leg, and waits for ite 
appearance at the surface of the other leg. To 
avoid direct convection currents, he has treated the 
top of the tube only, and thus found that the 
mejting metal passes down protty quickly, and 
more slowly up tho other leg ; platinum travels at 
the rate of about ten miles per hour, but only one- 
tenth of the platinum gets round in thirty-six hours. 
Dr. Stone showed his very light aluminium wire 
eloctro-dynamometer suspended by 8 gut silver 


wire. 
Mr, W. J. Millar, of Gleagow, has inquired into 
the ‘* Cause of Flotation of Sold Metals on Molten 
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Metals” Pieces of cast iron, if small, at once 
float on molten iron, if large they frat sink but 
acon rise and continue to float until melting. If 
immediately taken out again, they appear of a dull 
red heat and exhibit an expansion Ai one-eighth of 
anirch per foot. Pieces of gun-metal and phos- 
phor-bronze behave lke iron ; copper, lead, and 
: * * show less floating power. Mr. Millar 

a ~ | a# one 


“not agreo, however, with Sir William Thomson, 


who wished to show from his expetimente that 
2 expands in solidifying. Professor Barrett 
minded his hearers of Mr. Thomas Wnight- 
son's experiments, who my, repeated cooling and 
heating of a square iron block converted it into 
a sphere, the effect of expansion, at dull red heat. 
he reat of the papers, including an able investi- 
gation by Professor Silvanus Thompson tnto ‘' Equa- 
tions oO Dynamo Machines,” had te be hurried 
through. The last paper was read by Dr. Borns, 
who wished to call attention to the inconvemence 
arising fron: the arbitrary mode of quoting periodi- 
cals, and also proposed a system of abbreviation of 
titles. His suggestion that each journal ought to 
bear on its title page, in a prominent position, the 
abridged title by which it 1s to be cited, and that 
all quotations should state volume, page, place if 
necessary, and year, appear worth considering, as 
the unnecessary trouble caused by inexact and im- 
complete quotations, and partioilacly by omission 
of the date, which often decides tho value of acum- 
munication, wil be generally acknuwledged 
The section then adjourned until the Aberdeen 
moeting next year, after a very buay woek. 


THE DEE OIL COMPANY’S WORKS. 
Tae works of this company are situated on the 
banka of the navigable portion of the River Dee, at 
Saltney, about two miles from Chester, The chief 
products of the firm are mineral lubricating oils 
and candles, the latter being manufactured in a 

saparate branch of the company’s works close by. 
he crude petroleum residuum which comes from 
America in barrels, is brought into the works by 
rail, both the London and North-Western, and 
the Great Western Companies, having lines into the 
works. The barrels are emptied in a warm room, 
known as the skipping house, and placed on racks 
over tanks, after which they are steamed, to remove 
any material that may be left. A couple of cylin- 
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drical receiving vessels of large capacity are placed 
outside the house , from these the air is exhausted, 
when these are put in communication with the re- 
ceiving tanks mentioned, and the ‘‘residuum” is 
drawn into them for storage. When required to be 
used, the niaterial 1s forced out, and into the stills, 
by air pressure. 

There sre three benches of stills, about 30 in all. 
They are of the ordinary form, being of iron cased 
with brokwork. There ia a service by which a jet 
of steam ia injected near the bottom; this keeps 
the material agitated whilst the heat is on, and 
prevents burning of the bottom. There is also 
a neat arrangement of man-lid, by which the cover 
is ensily removed and fixed on again. Attached 
to each of theso atills is a condenser, consisting of 
a cast-iron worm placed in a tank of water, by 
means of which the products of distillation are 
reduced to a liquid state The receiving-house 1s 
placed at the back of the still, there boing a wide pas- 
sage betweon the two, over which the condensers 
are placed. In this house there are a large num 
of receiving tanks, some square and some ciroular; 
the condensers discharge the ‘‘onoe-run oil” into 
thease. A quantity of solid matter remains in the 
atill, and haa to be removed after eabh working; 
this takes the form of a fusible spongy mass, which 
is indeed almost pure coke; it is largely used for 
domestic fires, for which it is well suited, 

The oil of various specific gravities is taken from 
the tanks, and pumped into an agitator. This isa 
large cylindrical veseel, oomposed of cast-iron plates 
bolted together ; it is mounted on columns, so that 
the bottom may be accessible, and the tar which 
settles to the bottom may be drawn off through a 
valve. In this agitator, the oil, to the quantit 
of about 6000 sallona, 1s mechanical agitated, 
together with sulphuric acid. The acid combines 
with the impure matters, and the whole ainks to the 
bottom, to be drawn off by the valve referred to. 
Tho oil having been thus treated, is run into 
lend-lined tanks, and in order to neutralise an 
traces of acid that may be left, it is washed wit 
cauntic soda, The soda liquor falls readily to the 
bottom, and is removed by a tap, the oil remainin 
in the washing tanks. From the refinery the o 
ia taken into othor atills, similar to those first used, 
and the process of distillation and condonsation is 
then repoated, a very amall quantity of coke being 
obtained. ! 

After the last process the oil is pumped into 
shallow tanks 12 ff. squaro and 3 ft. deep, and 
there Allowed to cool, after which it 19 “bagged.” 
This is a process of straining in canvas bags by 
means of biter presses, of which thore are a very 
large number. In thu way the oil is strained 
through, and the hard paraffin remains to be subse- 
quently used in the candle works. The oil 1s col- 
lected in tanks und is from thew pumped into the 
refrigerating presses. Aa we have stated, the 
hard paraffin has been extracted from the oil by 
means of thé presses, and it is now required to re- 
move the soft paraftin, which has passed through the 
press cloths, when tho operation was carried on at 
the narmal temperature of the atmosphere, In 
order to effect this, the second pressing 1s 
carried on at an artifioally reduced temperature, 
nufilciontly low to solidify the soft paraffin, so that 
it will not pass through the cloths. The oil is 

umped into cylindrical veasels placed in an insu- 
fated building, and these vessels are surrounded by 
a brine jacket, reduced to a very low temperature, 
about zero Fahr., circulating in the annular apace 
thus formed. From the refrigerating cylinders, 
the pressure from the aor 60 lb. to 80 lb. to 
ajuare inch), forces the oil into the filter presses, 
and through the cloths which retain the solid 
soft” paraffin. Itshould be stated that the oil 1s 
agitated whilat in the refrigerating cylinders by a 


mechanical atirrer. 

For producing peaabniias oils of tho highest 
quality, 1¢ is necessary that both the hard and soft 

raftin should be completely abstracted. The 
doenier ia not difficult to deal with, as may be 
gathored from what we havo ssid; but it will be 
emily seen that the soft paraffin is only completely 
eradicated by the application of somewhat costly 
and complicated appliances. 

The brine-refrigerating machinery is composed, 
firstly, of a gas-holdor, about 20ft. in diameter, 
which is used for holding the ammoniacal gas, the 
refrigeration being on this principle. The motor is 
a of horizontal compound condensing engines, 

steam cylinders 10 in. and 18in. respectivaly. 


Tho gas-compreasing cylinders, two in number, are! chiles. Those comprise a number of moulds (from 


ber | marked. 
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laced tandemwise in the same bedplate, and are 
iy i, and 13in., the atroke of all being 2ft. ln, 
@ low-pressure engine worka the first gas oylinder, 
by means of which s compression of 40 Ib. to 61h, 
is obtamed. After passing through a cooler, the 
gas ia further compreased by means of the high- 
pressure ongine to a pressure of about 170 1b. ; it is 
then cuoled in the usual way, and refrigerates the 
brine by expansion in the ordinary cotites, In the 
same engine-house there is a horizontal alr-com- 
pressing engine, which is for general works pur- 


poses. 

After the soft paraffin has been extracted in the 
way described, the oil is again treated with acid and 
caustic agde as before, and May vg bleached 
by exposure to the light in shallow tanks, is pumpad 
in the store tanks, to be kepi until required, for 

king and sending out. Duri : of 
istillation a certain amount of light oils ave ob- 
tained, the periods at which the light and hea 
oils coms over du distilation, being well 
are treated in a manner 
somewhat si sone nepecs to that of the 
heavy oils, and are sold mostly for burning, The 
heavy oils ate, however, the staple production of 


the firm, thess are used for lubricating pur- 
es, both aa cylinder and bearing lubricants. 4 
the'vary finest mineral oil w used 


uartity 

in the Laieashire district for cotton machinery, the 
spindles of which run at a very high number of 
revolutions.’ For this purpose a lubricant is re- 
quired that will always flow, and not clog or gum, 
and which yet must have considerable visonsity. 
Heavier oils are made for cylinder purposes, The 
high ateam pressures that are daily ming more 
general, render this a point of considerable import- 
ance and increasing diffloulty ; so much so, that 
efforts are being made to run marine engines with- 
out cylinder lubricationa at all. Even if thia can 
be carried out successfully, to the extent of not 
scoring the cylinders, the additional friction must 
certainly involve an increased load on the engines, 
if the pistons are to be kept approximately steam- 
tight. We understand that the cylinder oils of this 
company have been used with good results, and 
that for the last three or four years they have been 
the sole contractors to the Admiralty. 

On the works are smiths’ and fitting shops, be- 
sidea an extensive cooperage. The method of ator- 
ing the oil and filing the packages is well arranged. 

n the candle works referred to, the orude wax, 
or oa scale, as it comes over in the baga, is 
melted by steam, and is then pees into tanks, 
the hard and soft scale being kept separate. The 
ordinary hard and soft wax have melting points re- 
spectively of 132 deg. and 105 deg. Fahr., although 
some wax is obtained which will not melt below 
140 deg. Fahr. The higher melting point is, we 
believe, very unusual, and the middle one not often 
attained. his is attributed by the manufacturers 
to the superior mode they have of preparation, so 
far as’ comparison may be made with American 
manufacturers; whilst with to the Scotch 
manufactures, the advantage is due to material. 
The quality of the candle depends greatly on 
getting a high melting point, as it makes it not 
a stiffer, but affords a better illuminating power. 

he wax having been melted as stated, is allowed 
to settle, in order to get rid of eny acetdental im- 
purities, and 1a then drawn off in ‘' jacks,” and us 
poured into flat caking tins or trays, placed in racks 
to set. When hard, it takes tho form of flat cakes 
of a light yellow colour, it being now the object of 
the manufacturer to remove this colouring matter 
which consists of a small quantity of heavy vil, an 
other impurities. The are ped in cloths, 
and are placed in presses of construction, 
which are the subject of two patents held by the 
company, Pressure is applied to the cakes whilst 
under water, which is kept near melting point, and 
the oil is pressed out and Hoata to the surtace. The 
cakes are taken out and removed froin the olotha, 
and are again cooled. To casual observation they 
are now fairly white, but the practised eye can 
detect a ce greyneas, which would detract from 
the parity of colour in the finished candle, In order 
to remove this the cakes are again melted by steam, 
ether with a quantity of animal charcoal, The 
ect is absolutely the reverse to what might be 
imagined, for the wax, after being passed through a 
filter of cloth or wool, appears a pure white on being 
cooled, and is ready to be made into candies, 


The department set a for moulding the 
candles contains a ae of ma- 
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98 to 112), which are simp! sae cylinders 
exactly the shape of the caitdle, are placed 
vertically in two rows on a suitable frame, The 
bottoms of the moulds are movable, and can be 
pushed up and down [n the moulds as required by 
a rack and pinion gearing, The candles are cast 
upside down, and the movable bottom of the mould 
is in the form of an inverted hollow cone, which 
forms the conical part of a moulded caudle. 
The movable bottoms being in their lowest positions, 
wicks are passed through smal] holes left for the 
purpose in these bottoms, and are drawn up 
through the centre of the moulds. Melted wax is 
then poured in, and the first lot of candles is made. 
Those are cooled by water being caused to circulate 
amongst the vent and, when set, the movable 
bottoms are forced up through the moulds, and 
so push the candles upwards, and out of the 
moulds, where they are held by two long wooden 
clampsarrangedabove totakethem. The wick cattons, 
it should be said, are wound on eponts one being 
placed below each mould. When the wick is drawn 
up as explained, it is not out off, but forms the 
upper end of the continuous length, passing through 
the hole in the movable bottom and ruund the 
spool. the candles are pushed upwards out 
ofthe moulds, they draw another length of wick 
ev ready for the next casting, and when the 
movable bottom passes down the cylindrical mould 
again, it slides on the wick whitch remains in the 
axis of the mould, and goes to form the necessary 
part of the next lot of candles. When these are 
moulded, and have become hard, the firat lot of 
candles are out off through the wicks with a sharp 
knife, and the second batch is left to carry on the 
operation. 

The packing room and other offices are placed 
in convenient positions, and call fur no apecial 
comnient. 

In this branch of the worka the sulphuric acid 
used in refining the oil 1s made ‘There are the 
ordinary kilns for burning the coppor pyrites, and 
the vast leaden chambers used in such cases. There 
is also the platinum rectifying plant generally seen 
in connection with such work. 





ELECTRIO LIGHTING AT THE INTER- 
NATIONAL HEALTH EXHIBITION. 
No. VI. 

THE artiatio aspect of electric lighting has, from 
the first been very unsatisfactory, Indeed, it was 
a long time before it could be said to have any 
existence at all. If an application was made to a 
firm of engineers to fit up a house, they could pro- 
vide engines, dynamos, and lamps, but they were 
totally anproper to supply any kind of fittangs, 
and had to rely upon a few patterns which 
certain metal workers had hurriedly got out to meet 
the occasion. These were mostly of two classes ; 
they were either modified forms of gas brackets, or 
they represented some form of vegetation, of which 
the lamp was to figure as the fiwer or the fruit. 
This latter idea waa carried out to a great extent, 
and culminated in the barbaria splendour of the 
chandelier exhibited by the Edison Company at the 

tal Palace. But after the incandescence lamp 
had been made to represent every kind of fruit and 
flower that an elnatic imagination could conceive it 
capable of, 1t was found that brass vegetation bear- 
ing glowing glass products did not satisfy tho 
eneral taste. Then a fresh trial was made of gas 
racket designs modified to suit the new wso, 
and with somewhat better success, as all re- 
dundant ornament was avoided, and the lamps were 
— with —_ globes of ached ony » 

at the genoral appearance approximated to- 
fitting, and thus hed a familiar aspect which fia 
not enge criticiam. But to clothe electricity in 
the left-off garments of gas betrays a sad want of 
a i of its advantages. Gas must be placed 
high so that ite fumes may not be felt; it must be 
ly fixed ot Cos piace and it must be surrounded 
th a globe to efend it from draughts, and to 
obecure its flickering. None of these limitations 
refer to the incandeacence electric light, which gives 
never flickers, at least is not sup- 

posed a 50, 


It therefore follows that in de- 
signing all ideas and patterns connected 

th gas should be cast aside, and no chance should 
be lost of utilising to the full all the good qualities 
Or Phat cooicpcians al: chaste. i be 

ean 

devised for the electric light is shown in the ‘four 
elegantly furnished roows at the left-hand corner of 
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the south gallery in the Health Exhibition. ‘These 
consist ofa boudoir, a drawing-room, a dining-room, 
and a bedroom illuminated ‘by ® current from a 
‘dynamo and « set of Planté batteries manufactured 
OE opensan Hlwell and Parker, of Wolverhampton. 
lampa and thelr mountings are supplied, and the 
whole tian , by Mr. Taylor Smith, 
of 101, I Wall. Mr. Smith isan architect, 
end beginning where the electricians stop, he has 
exexciaed great ingenuity in applying tho electric 
ht to domestic purposes, ing @ com- 
which may be introd into ex- 
cuses without defacement of the deoura- 
tions, and which oan be made to harmonise with any 
atyle of ornamentation or of furniture. In wiring a 
house he runs an additional skirting board or 
wainaocot along the lower edge of the existing one, 
and when this je painted to correspond with the 
original board, it is not noticeable, and forms a 
concealment for the conductors which lie behind it. 
At appropriate places doors are constructed in it, 


plete 5 


and behind these, boxes are inserted to reesive) brak 


wwitches, fusible cut-outa, and the like. At fre- 
quent intervals, lamp connections are inserted, and 
as these form a very important feature of the 
system we will describe them in detail. Two small 
holes are aut through the board, about 14 in. long 
and ? in. wide, and at the back of each of these there 
ianspring contact, one connected to the positive 
and the other to the negative main, each of which 
ia bared for a short length to bring the copper into 
contact with the brass of the spring. These aprings 
are quite hidden from view, and the solo indication 
of the fact that the room is ready to be lighted elec- 
trically, is the presence of the small holes, which are 
only to be found on cluse inspection. Each table 
lamp i provided with a flexible wire connection 
ending with a disc of polished wood or ebonite, 
rovided with two substantial hooks on its rear face. 
f these hooks be pushed through the holes in the 
skirting board, they enter the spring contact pieces, 
opening the jaws and sliding down between them 
for a considerable distance, so that each time they 
are applied or removed the surfaces are rubbed 
clean. The springs are 40 long and pliable that the 
most careless insertion of the hovks 1s sufficient to 
make good contact, while their hold is so elastic 
healt jerk at the flexible conductor withdraws the 
00 a 

The larger forma of table lamps are provided 
with means for coiling up the slack of the conduc- 
tors, Within a hemispherical base or foot thero is 
arranged a drum or winch, something like a fishin 
reel, with its axis vertical, Thia drum 1s fixe 
upon a tube which goes right through the shaft of 
the Jamp.and has the Swan or other globe mounted 
at the top. The twisted ‘conductor passes through 
the body of the drum, and up the central tube, 
when its two wires are separated and led to the 
terminals in the usual way. By this a 
there are no aliding contacts to oxidise or become 
displaced, but a continuous metallic circuit ia main- 
tained throughout. This ia one of the essential 
charactoristics of Mr, Smith's apparatus, and ap- 
pears in every modification of it. 

The smaller table lamps, which are more par- 
tioularly designed for illuminating music on the 
piano, have no coiling arrangement. In them 
advantage is taken of the fact that an incandesconoe 
lamp, unhke any other, will act equally well in any 

ition, and either way up, and accordingly the 
tags of the bracket us made to stand either on its 
foot or ita side. Over the lamp globe is a shade 
carried by a swinging frame mounted in trunnions, 
wo that whatever the position of the bracket the 
shade standa over the globe. The lamp itself is at 
the end of an extended arm, and if the stand be 
placed on the top of a piano, the rays are cast down- 
wards over the pages of the music and on to the 
keys, while the performer's ayes are completely pro- 
tected from them. An eye in tho foot of the stand 
enables it to be hung from # hook in the wall 
over @ niusic atand, when other inatrumenta than 
the piano are being used. Theee two forms of 
fittings are portioularly adapted for the drawing- 
room where people disperse themselves in the 
corners, and there is no central gathering point. 
Another fitting, more adapted for general illumina- 
tion than to supply the needa of an individual or 
amall group, is the wall bracket. For this purpose 
spring contacia, such as described above, are 
ed in the wall at « height of 6ft. or 7 ft., and 
a et, carrying at one aide a group of lamps, 
and at the other two hooks, can be fixed in any of 
these contacts. This apparatus appears to need a 
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little modification, as there 1 some difficulty in in- 
sorting the hooks into the orifices, when the bracket 
is large, and obscures the view. 

_in rooma where people cooupy more fixed ponl- 
tions, as in dining-rooma and libraries, hanging 
lamps suggest themselves. For there, ceiling con- 
tacts are provided covered with neat or ornamental 
caps. These are different in construction from the 
hooks and springs described above, as they have to 
carry the weight of the lamp, but they are quite aa 
simple and as readily removed when the cap 1s un- 
eacrewed. From the cap thera depends a double 
flexible conductor, to the lower end of which the 
lamp ix attached. The great requirement of an 
overhead lamp is that 1t should be capable of being 
raised and lowered—even the ordinary gasalier is 
capable of this—and this point has been vory 
ingeniously provided for by Mr. Smith, by the 
device of hiding a drum in the lamp-holder, Within 
the drum are two coiled springs, and on the edge of 
its flange there rests a brake lever, When this 
@ is released by pressing on a thumb-piece the 
lamp can be drawn down, coiling up the springs, or 
it can be allowed to wind itaelf up. The use of two 
springs ia a very ingenious arrangement for carrying 
out the plun of positive connections. The body 
of the drum is of non-conducting material, and 
the two springs are fixed to it, one at each 
end, The he extremities of the springs are 
fastened to two stationary studs upon which the 
drum turns, The positive and negative conductors 
are connected reapectively to the two aprings, and 
consequently the current flows through one aprin 
to the atud, and thence to the lamp, and bac 
7 tl through the other stud and the second spring, 

ere ae perfectly good connection all the way. 
The bedroom lamp 1s on a toleacopic stand so 
that it can be fixed at various heights, It can be 
hooked on to the top of the myror in two positiona, 
and can reat on the dreamng-table. Besides this 
it can be fixed to a hook on the wall to aid in the 
often condemned practice of reading in bed, which 
has now lost its danger, and it can be carned about, 
within the length of the conductor, to md aaearch in 
a drawer or a wardrobe, 

We have dwelt at conaidorable length on this 
exhibit, because 1t is by far the most serious and 
successful attempt we have met with, to grapple with 
the application of clectric lighting to domestic tlu- 
mination on a moderate scale. Palaces and country 
seats have been fitted with incandesacence lampa, 
but the methods adopted in large salons, furnish no 
example for the houses of persons of moderate 
means, and it 18 to those that manufacturers must 
look of ever their business ts to be established on a 
sound commercial footing. The production of a 
syatem which’ combinos reliable electrical arrange- 
ments with a thoroughly artistic appearance wall 

rove of great advantage to both makers and users 
Middlemen, although the objecta of great abuse, 
are a crying want in electnio lighting, for firms 
which are interested in the production of dy- 
namos and the manufacture of lamps are very 
ull fitted for the smaller, though no less im- 
portant, work of house fitting, and cannot 

ive to it the amount of attention 1t requires. 
sides this, engincers are by no means celebrated 
for combining beauty with utility. We have aad 
little of the appoarance of these fittings, because it 
would be impoamble to convey a definite idea re- 
garding them without tlustrations, but many of 
thom are singularly beautiful and all are quite free 
from roasmblance to the conventional gas bracket. 
Formorly architecta designed our houses only; thon 
they ‘ok our furniture in hand and worked a re- 
volution in that, and now it appears they apne to 
light our dwellings, leaving to the electrical engi- 
neer his proper work of designing and supplying the 
machinery. 

We have not to go far to find the other or 

tial aspect of electric lighting. It isto be seen 

in the Prince of Wales’s Pavilion, where an exceed- 
ingly good result is obtained by lines and groups 
se iaaes arranged just below the ceiling, shedding 
an even and brilliant illumination over every object, 
but at an expense which could not be borne in an 
ordinary dwelling. In the smoking temple there 
is a domed roof surmounted by a akyhght, and 
here a very curious effect is gained by a double set 
of lamps. One set consista of ordinary clear glass 
lobes arranged in sight, and the other of tanted 

amps fixed around the base of the dome, and 
hidden by » projecting cornice. When the white 
lamps are in operation the overhead decoration 18 
of delicate tint, approaching to white, When these 
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are extinguished and the current is turned into the 

othera, which are amber coloured, the interior 15° 
suffused with s warm golden glow which accords 

well with the style of nis decorations, and is sug- 

geative of the meditative quiet which should accum- 

pany the after-dinner enjoyment of tobacco. Other 

examples of these lamps, which are produced by 

Mr. A. H. Simpson, of Nottingham, are to be seen 

ina rockery at the entrance to the aquarium. 


ar atm ne mere J 
NOTES. 


THE MEQAMRTRE, 


Somz time agvu M_ d'Abbadie proposed in the 
French Academy of Sciences the adoption of the 


term méywte to represent the fourth part of the 
terrestrial meridian, or a length of 10,000 kilo- 
motres on the Fronch motric system In order, 


however, to have a term more in accordance with 
the nomenclature of the multiples and aub-multiples 
employed to-day by electricans, M. Hoaspitallier 
has made an amended propomtion to tho effect that 
the word megametre should be used instead. 


Rack BETWEEN Two Exvecraic LAUNCHES. 
A new electne launch, tho Australia, has just 


bean ted 
ae on le and launched frum the works of the 


wrt AE wend. 

hull of thi launch has been built by Messrs, 

Forrest and Sons tu the order of Megara, Stephene, 

Smith, and Co., engineera, for an Australian firm. 

Sho 1s of mahogany, length 25 ft., beam 6 ft. 7 in., 

and can carry sixteen persons comfortably. The 
Motive power consists of a number of E.P 8 accu- 
mulators placed as ballast at the bottom of the 
buat, and a Reckenzaun electro-motor driving a 
two-bladed gun-metal screw 181in. in diameter 
and liin. pitch. The Reckenzaun motor weighs 
390 lb., and 1s capable of working up to mx horae- 
power Tecan but ordinanly it will be worked 
at alower rate ; in this boat at the rate of five elec- 
trical horse-power Weather permitting, a com- 
petitive tral trip will take place on Saturday next, 
at two o'clock, from Millwall to Charing Cross Pier 
and back to Greenwich, the competing launch being 
the well-known boat Klectmeity, which caused sume 
sensation when launched in September, 1882. This 
launch was designed at the time by Mr. Recken- 
zaun for the Storage Company. Shes of iron, 
26 ft. long, and only 5 ft. beam. A set of EPS. 
accumulators aupply the current to a Siemens D, 


ane ighing G58 lb. ; the acrew 1s of stovl, 
made , vasrs $=Yarrow and Ov., 18 dey de olin. 


moter and 1llin, pitch, and which screw formed a 
pattern for casting the one in the new launch, It 
will be arranged that during the tnal both machines 
shall be supplied with thesame amount of energy, 
viz., 3730 watts, or five electrical horse-power. 


Tus Lrven Coat Gas Process, 

At the Tunbridge Wells Gas Works a modifica- 
tion of the ordinary process of yas mukwig has been 
triod during the past year with marked success, It 
1 ducto Mr W. J Gooner and was introduced at 
the works on the recommendation of Mr. RP. 
Spice, consulting engineer to the gas company, 
The process consista in mixing lime with the coal 
before it is put into the retorts, thus obviating the 
necessity of purifying the gas from sulphur after 1t 
1s made. The nuisance and trouble of cleaning out 
tho lime purifiors 1s thus avoided. At Tunbridge 
Wells tho coal used is Now Pelton, mixed with 
24 per cent of cannel, and this is mixed with 5 per 
cent of lime (which has been partially slaked with 
its own weight of water). The mixed coaland hme 
are ground and incorporated by passing through a 
mill with toothed rollers The lined cual is then 
lifted by elevators to fixed hoppers in the retort- 
house, and fed by West's apparatus to the retorta, 
thua saving manual labour. From the retorts the 
gas passes through a St. John carbufattiing appa- 
ratus, which prevents the formation of Baphthaline, 
and is drawn to the condensers by means of a steam 
jet exhauster. From the condensers the gas goes 
to the scrubbers, whore it 18 cleaned from ammonia 
by falling water, and finally, after e through 
the oxide of iron purifiers, 1t goes to the holders, 
The original extraction of the sulphur is favourable 
to the process of gasmaking; the oxide of iron 
purifiers are found to last much longes withont being 
opened, the lime purifiers are dispensed with alto- 
gether, and there 1s an increased production both 
of tarand ammonia. Moreover, the coke ms anid 
to be entirely free from sulphur, because the com- 
pound of sulphur and lime which is attached to it 


ae hen 





falis down asa solid in the ash, the sulphur not 
being burned in the fire. 


A New Hanp ANEWOMRTER. 
A hand anemometer, consisting of Robinson's 
cups in connection with a dial, registering miles 
r hour while an attached sand-giass 
us lately bean invented by Mr. F. Galton, F’.R.8. 


Let d= distance from centre to centre of opposite uv 


cups=8 in, ; r=number of revolutions of cups to 
register one mile on dial==20,5 ; c==inatrumental 
conatant, commonly taken as3; {minutes marked 
by sand-glaas. en the formula for the instru- 


mont is rdre == one mile = 528012, from 


whioh if any three of the quantities dre? be given 
the fourth may be found, To find t, the sand-glaas 
being the part most likely to be broken and there- 
fore to be renewed, 


te rire = ware 


628012 1088 
to Se = 1.5 minutes 


nearly. Ifo be taken as 4, 
ts 3.1416 x 8 x 20.5 x4 
1066 


ly, 
To Protease G, Btekes’ paper in Pros. Roy. Boe., 
1881, p, 187, the value of c 1s given as 2.826; if this 
be accepted, 

is 3.1410 x 8 x 20.5 x 2.826 

1056 

In this case the sand-glass should run out in 84 
seconds, and its error should not exceed + 2 seconds. 
To determine the number of revolutions, and hence 
to find the error of indication of an instrument, 
count the number to one mile on the dial ; let it 
be R, then compute r; the difference 1s the error 
per mile; R was found to be 207, d = 11 in,, (== 2, 
and ctaken as 8. Then 


1056 x 2 - 
= Taide it xa ORM 
and R — r = 207 — 20.372 = ,328. Error por cent. 
arta = 1.6 nearly too much, 

The dial is pre uaise to show fifty miles per hour, 
each small division represents two miles, each large 
division ten miles. The handle fitted to the - 
glass is to be turned so as to throw the dia] out of 
gear with the shaft of the cups, and all the sahdd 
to be allowed to run into the lower v The 
hand on the dial ia to be brought to 0. The handle 
has to be turned and the instrument left to iteelf 
till the sand has all run out. The instant this has 
oocurred the handle has to be turned ac as to throw 
the dial out of gear, and the indication on the dial 
read and recorded. <A pieco of stout iron tubing 
should be fixed vertioally on a firm support, where 
it will be exposed to tho winds, and where acceas to 
it can readily be had. When an observation is to 
bo made thé anemometer is to be placed upon this 
tube which it should fit by a bayonet joint, 


Measurina Exgotuic Ocarents. 

LorG Rayleigh has suggested the application of 
Faraday’s diacovery of the rotation of the plane 
of polarised light by an eleotrio current as a means 
of measuring the current, Mr. J. E. H. Gordon 
found that the reversal of a current of four ampdres 
oirculating 1000 times round 4 column of. biaulphide 
of carbon through which the polarised ray passed 
produced a rotation of the plane of polarisation of 
the ray of about 74 deg. With heavy glass, 
which ia more suitable for measuring purposes, the 
rotation is somewhat greater. The method does 
not ses very promiaing, but in Lord Rayleigh’s 
hands something may be mado of it. It the 
advantage of aba (keg no aprings or gravity indi- 
catora, the ray of light erring this purpose, One 
drawback exists in the depolarising properties of 
heavy glaas. A more useful, if less novel, method 
of measuring currents by means of the ordin 
apparatus is aleo given by Lord Rayleigh. iw 
standard cell is connected through a high 08, 
auch as set of resistance slides, and two points in 
the slide are found which have the same difference 
of potential on two ape of a strip of German 
ailver through which current to be measured is 
passed, The equality of potentials is found bya galva- 
nometer in circuit which gives no deflection where the 
two points are found. owing the difference of 


= two minuten 


= 1.4 minutes nearly. 


potentials on the slidos (it ia equal to the electro. | fratwtous i 


motive force of tho cell x the resistance between 


the two points on tho slide+the whole resistance rein 
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points on the German silver sheet, the s 
current is easily found 
to the above difference 
resistance between the two balancing points on the 
slide. This method is well known; but the use of 





THE month of ber tg Be ‘ 
though not at all inst prospects, for the ing 
American industries. Prices continue low, pro- 
duction is, and must continue to be and 
demand is confined to the filling of requirements for 
immediate consumption only ; but there is « singed of 
greater confidence, anda general belief that the lowest 


point of the depression has been pe 
this time there will be a steady alow impro 
ment. The iron trade especially ahows an improve- 
There t firmness in many 

place orders with more 
k up 'blast farnaces has 


emand for 
consumers refuse to atook 
ate pair satis to the tearing out of of he 
cover, 0 y c out of a few heavy 
lota of inferior tron, which leaves the market in r 
shape. There is very little iron of extra quality on 
and makers are holding — up at 20 dols, for 
No. | foundry, 18.80 dola. for No. 2, and 17.50 dols. 
for grey forge, though good iron can be had at a little 
leas, There is very little demand for foreign irons, which 
are quoted at 19 dols. for Bessemer, 27.50 dolls, to 28 dols. 
cent, aplegeleisen, and 23 dols, to 28.50 dole. 
12 per cent, Steel blooms can be had at 
40 dols. ; atee!l wire rods 46.50 dole. to 47 dols. Stocks of 
steel wire rods at the port of New York, September 
1, were 2591 tons against 4073 tons for ber 1 
of last year. Stocks of tin plates, same date, 15,770 
boxes, against 89,673 boxes last 
465 tons, against 534 tons ; iron w 
t 950 tons last year. The ateel rail trade is be- 
ning to feel the effects of the heavy business that 
as been done within the past few weeks, and age 
show a greater firmness, and are quoted at 27 dols. ; 
the lowest point evidently hos been passed, and a 
ore improvement ia ex 
ere is every reason to believe that the strong compe- 
tition, and the fact that cost of production has been so 
ly reduced, will keep rails below 28 dols, for 


some time to come, unless there should be a railroad 
ep ‘‘boom,” which does not appear at all pro- 
bable t. Penusylvania mills are well fixed for 


the fall months, and are receiving a good many inquiries 
for supplies to be delivered in the winter and spring. 
The mills throughout the eastern part of the State are 
doing only a moderate amount of work. Bar iron is 
in dull request, though prices show a little improve- 
ment this week, orders are withheld, though 
no better terma are likely to be had than those now 
prevailing, Refined bars sell at 1.85 to 2 cents here, 
and common iron at 1.50 cents at Pittsburgh. The 
western mills are sending some of their aheap iron east, 
and this competition has seriously affected some of the 
interior milfs, The bridge works continue busy, 
though there have been no important new orders 
placed recently. Builders have anticipated their re- 
ulrements for three or four weeks to come, but later 
n the season some heavy requirementa will be pre- 
sented. The anthracite coal combination atill holds 
together, though it is unable to keep prices at the 
desired limit, owing to the dull demand, The mines 


are idle this week, and will probably be idle another | perat 


week this month, unless demand should suddenly im- 
prove, 





aa. ah eta rs of te holida 
ropnlicd with some light and agreeable cocapation whe i 
a roa from the rontine of 


of the slides), and the resistance between tha oro 


Ohm's jaw. It is equal | f 
potentials divided by the |J 


ear; spilegeleisen, | OPC2 
Oa eho wale 


by makers, though | opens 


connenting rod, w 
pin in the centre of the trunk, 

te the crank-pin which works in 

reduced portion of the trunk. e whole . 

some form of steam pumps, with 

ay between the steam and water 


cylinders, 
dae weber fr rob dane which became 
stereotyped in the of Otto +. Linford, oom- 
siete ane revolution only, and is very easy to follow. 
g with the explosion, the wor. g piston in 
driven forward by the foros of the expanding ' 
which follow it almoat to the termination of its 5 ; 
Juat before it reaches the end, however, it passes an 
exhaust port, communicating through a pi 
with the outer air. At this t the gases havo, 
the normal conditions of working, a pressure of about 
80 tb. per square inch, and they instantly discharge 
themselves until the oylinder and combustion chamber 
are filled only with praducta of combustion at atmo- 
spheric pressure. At this moment the slide valve 
communication between the cylinder and a re- 
servoir (to be desorbed later), filled with combustible 
mixture under moderate pressure, This sweeps out 
whatever remaine of the exploded charge, driving it 
before it, without sensibly mixing with it, and com- 
letely filling the cylinder, before the piston, which 
now commenced its return sia 7 covers the 
port. All this occupies but a very slight portion 
of the piston's stroke, but ag it travels very slow! 
for a considerable angle of the crank: on eao 
side of the centre, there is ample time for the 
evacuation of the spent charge the introduction 
a the ade one, 2 “a sau mnpves inwards, 
ven by the ener 0 flyw pane conpromes 
the mixture into 4 eombustion chamber at the end 
of the cylinder, until the crank again passes the centra, 
wba the ignition port is opened, and the cycle is oom 


plete 
Turning now to the other or supply cylinder, and 
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commencing at the same point, namely at the moment 
when the explosion occurs, we e oylinder filled 
with an intimate re of gas and air, These two 


as completely as pos- 
“ae ae aS mpi is of air cuablooe 
y avoided, as the thorough venti 

the workin cylinder ateach revolution keepa the tem- 
Point ab which they will iguite the ictomlug charge 

at w te in : 
As the piston ore backward it foross the mixtere 
reservoir in the bedplate of the engine, 


when it is momentarily re and then on 
ite outward atroke, {¢ draws in afresh supply, Thus 
it will be seen that when the working piston is pro- 
pace by an exploaion, the y piston foroes a charge 
nto the reservo to sweep out the products of 
combustion, and to ite ready for compree- 
sion, and when the wor piston is oom 
this charge, the supply oylinder ie being 


5 
s 






i 


termines the position of a stud on a lever osonnected 
with a valve on the cylinder, Ata given speed the 
stud is moved into the path of a tappet, and opens the 
valve when the com is in the 
wor. oylinder, o result of this is & part of 
the charge is driven out of the — ahrougn § Pipe 
which ends in the air inlet the supply oyli 
from which the rejected e iy drawn at the next 
stroke, and delivered again to the reservoir. 

Besides the above-mentioned sepyet valve, which 
is usually out of action, there are only two valves in 
the engine, both of them slide valves, and both ope- 
rated from the same eccentric, The working cylinder 
valve is driven direct, as ina steam engine. The sup- 
ply cylinder valve is worked by an arm at the end of 
oamail weighshaft, the other end of which carries a 
slotted leyer gearing with a pin projecting from the 
strap of the eccentric. This pin follows a curved 
path, moving backwards and forwards in the slot, the 
rosult being that the angular velocity of the lever, 
and consequently the spent of travel of the valve, 
varies very greatly at different of the atroke, 
The valve of the supply cylinder is a flat plate 
working batween the face on the cylinder and a 
back plate, in which there is a cavity in constant com- 
ininication with the gaspipe, after it has passed the 
throttle valve. There are three ports in the cylinder 
face, one opening nto the air, one to the cylinder, and 
one to the reservoir, and there ls a cavity in the face 
of the vaive, with a number of smail passages leading 
from it to meet the cavity in the back plate, During 
the indrawing stroke the gas enters the valve in fine 
streams, and the air aweeps across it at right angles as 
it is drawn to the inlet port of the cylinder. At the 
end of the atroke the movement of the valve cuts off 
the gas and air, and puts the cylinder port in com- 
munication with the pipe leading to the reservoir. 
The whole arrangement is exceedingly simple and 
resombles the valve of a single-actang ateam engine. 

The valve of the working cylinder is likewise a fiat 

late valve. It slideson the side of the cylinder, not 
the end, just in the same way as the valve of a steam 
en ts function is to put the cylinder in com- 
munication with the reservoir when the piston passes 
the exhaust port, and to break the communication 
when the piston again closes the port. In addition to 
this very slinple operation tt has to effect the ignition 
of the charge. e master t burns in & recess 
or coer ig be ‘ormed im the end of the cylinder, or more 
correctly, in the combustion chamber. It has an open- 
lug through the valve face, and this openizig there 
travels & cavity in the valve, a Wi asyped by gee, 
which becomes ignited, and in this con ia carried 
to the main port of the cylinder, the whole width of 
the cavity ripe Arena to the port at once, and 
thue ins certainty of an explosion. The 
valve is cor ion of water which 
enters and leaves through flexible connections, and by 
this means its tem is kept at a + where 
there is little fear of seizing or cutting. It is held up 
to ite place by a back age with springs under the nats 
which secure it, and is further retained by clamps on 
the studs, These give way as the valve expands, and 
allow it to obtain just the amount of room which it re- 


quires, 
The gas consumption of these engines is 85 cubic fest 
hour per ‘tiorse- , or 20 ft, per indicated 
Corse- power when working at their full capacity. The 
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ENGINEERING. 


GAS ENGINE. 


average pressure in the cylinder is 73.69 1b, vor square 
inch, the initial and scrninal pressures being 210 lb 

and 30lb, The motion is regular, since there is an 
8 ion at each revolution, whether the load be hght 
or heavy, and a sudden increase of work cannot 

the engine. The engine at the Exhibition is of two 
horse-power nominal, and will give 44 brake horae- 
power: four, alx, and eight horse-power engines are 

oO e. 

Although our account is necessarily brief, and in the 
absence of illustrations, cannot go into detaila, yet it 
will serve to convey a fair idea of the main features of 
the latest venture in gee engines, and will show that 
it enters the market with every prospect of success, Its 
ie Sarge will commend it to electric light engineers 
who have incandescence lamps to drive, and to all who 
require steady turning, while ita general simplicity and 
its compact design willattract users who do not under- 
atand complicated machinery, and fear to introduce it 
into their premises, The resembleuce to the steam 
pump isso close that a man who can manage the one 
may understand the other, and may undertake its 
supervision without any special training. “yer 
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RECORD. 
Comritzen sy W. LLOYD WISE, 
SELECTED ABSTRACTS OF RECHNT SPROCIFIOATIONS PUBLISHED 








UNDER THE AQT OF 1883. 
The number of views cael peapmroep te stated 
tn each cases after pries ; none are the 
te not tlustrated. 


Spectfloation 
Where Inventions are communicated from abroad, the Names, 
dc., af the Communteators are given in italics. 


seein pry BC. athe enolosing 


88, 

nd postape, eddressed to H. aswen back Eaq 

amount @ : ; 

riinte of the adv Cement of the aseeptance ayo compas ore 
of ta, i each case, given the abstract, unless the 
atont has heen sealed, when the date of sealing ia given. 

Asay persed SO time within two monthe from the date of 

advartiesment 


ve notice at the went o Mapry ution ake orn taf a 
give natioe a the Batent Ofte of oppattion tote 


aHIPS 

3607. A. & Hamand, London. and Similar 
Fleating Structures such as Piers, Break- 
waters, and Bridges. (4d 8 Figs) February 18, 185¢ — 
The veseal is composed of « platform forming a deck or decks oe 
ported on columnsoarried by two or more vessels, more or less wholly 
submerged, with ends of such shape as to offer the least remetance 
to motion in the water, the whole structure boing proper braced 
together. The deck has its bottom at such a height above the 
level of the water an to be above the tope of the highost waves, 
aod ils constructed so as to act ass raft in caseof emergency The 
submarine portions contain the boilers, coal, and ordinary pro- 
polling ery. (Sealed May 90, 1964). 


1396. A. J, Boult, (¥. Oram, PhiladelpAta, 
Fed dacermeriemen Lib reat SePerttee fe 
cavities forward , 


of the mntattp section and below the water line 
are provided with two or morse screw propellars having an omens 
downward and outward thrust and separately and inde- 
pendently by motors. The soncavitles receive and guide the 
me water to and from the propellers, (Sealed August 1, 


688. (%. 3. Hawley, Bufalo, N.Y, USA, 
of Screw ine Veauels. 


eo 
) 


ae ad, 7 
aa 1884,—Two screws are placed in the line of the seeks one 
e 


and the other at the stern, both located in the dead 
placed 


wood. Twin serews are aleo at the ends of the vessel, and 
located tha ng portions of the bow and stern, The 
shafie by the screws are rotated are slightly inclined 





upwards, 6o that the twin scraws at the bow have a Hfting tex- 
deacy, aoe thoes at the stern have a depressing dondeney.” The 


oon? to rd ‘ : 
temicr b Ia wards the bow and stern. ( Sep 


SCREW PROPELLER. 


8107 MM. H. Lake, London. (H.C. Pearsons Ferry 
burg, Mich. US 4.) Sovew (4d. 8 ge] Feb- 
ruary 12, 1884--The propeller biade is sharpened on the alter 
aide at the forward or ing edge and has its forward aide con- 
structed with a convex Wurface #0 a2 to make it tangential to the 

yee of motion” at the forward edge of the blade, (Seated May 16 


PADDLES, 


Go4. x. Neg yrs ph (C. L Patersen, Boston, 
U8.A.) [6d. 4 Fige) Jan 
7, 1884 —The several blades of the w are pivo at their 
inner edges in the framo of the wheel, and suitable stops are 
in the frame radially d the pivots of the blades 

near thelr outer edges, which act fo hold the blades to their work 
while passing through the water The frame of the wheel is com 
of aide plates which are preferably made in skelcton forin, 

and are duplicates of each othor, the blades belng pivotted upon 
we ‘at their ends in the side plates (Sealed May 30 


PROTECTIVE COMPOSITIONS. 


267 W. Blackheath, Kent Compositions for 
January 4, 1884 —A coating of orude apirite of naphtha. Se Al 


similar sue is first applied and penetrates the pores of tho sur- 
face, and a socond coating, consisting of a mixture of indla- 
rubber, naphthe, resin, tar, nulated pitch, and cement or 


oxide of iron, is applied to the while it Is yet aticky. A third 
coating of hot aaphalte be appl! 
cag 1as6), asp may be applied rf desired. (Sealed 


oe 6. OJ. Pearce, Southsea, Preserving the 


res ana “Lsbices Sat iron, Snipe, nad, Preventing, 
[$2] Jan 1884, i 
UF oreuce angle Se iperig bear consisting of a mixture 


& 
ah white and J blo pitoh, marine 


driers, and linseed oil, {s applied to the ship's bottom , turpentine 
boing added to bring it to a suitable ay. (Sealed April 
ps G. J. Andrews and J E, But London 
Paints or Compositions for Coating. ps Bottoms 
and o Submerged Surfaces to Prevent Fouling 

g tron and Wood, &c., from Ex- 
posure to Malt Water, Mo. (2d.} April 5h, 1884 —Thie con- 
— of » mixture of linseed oll, iitharge, corrosive sublimate, 

LUIS) 


itoh, and red lead, Spirit of turpentine or lta equiva- 
lent is added in sufficient mt to form a good worki 
Sealed Ausyust 1, 1884). : ‘ ? on er 


6490. A Ryrie, Hebbnurn-on-Tyne Protect! 
Fouling of Iron, 8 aud Wooden Bhips’ 
[2d,) April 18, 1884 —This consists of a mlssure”of Rangel 


lewt , Scotch naphtha, 4 galls.; purple or red oxide of iron 
lj owt ; creosote ol], 8 galis., and meth 
pee Auguat 1, 1864) aa al 


BOATS. 

8315 J A. Timmis, London. Life and other Boats. 
(6d. & Figs.) January 2), 1684 —Two tubes, flat at the top 
rounded at the bottom, and provided with keels, are placed 
parallel amidships at a auitable distance apart and are kept in 
position by stretchers These tubes are tapered fore and aft and 
are brought together and secured to the stom, thus forming a 
camber The are also provided with watertight bulkheads at 


a ae FT 





® 
Buitable distanoes apart Upright or curved bulwarke are secured 
to the outer sides and tops of the tubes, and between them isa 
Manills rope or hemp deok Fig 1 is a plan of the boat and 
Fig 2a crosa section The tubes a are secured to the metal stem 
O The deck A ls open to allow any water shipped to gin awa 
if ara the thwarts, & Is the mast step, and « « are stays, (Sealed 
uly 22, 1884) 


RAFTS. 


4003. T.A.F. Hall, Millbrook, and HM. T, Clanohy, 
Shirley, Mants. Rafts Applicable for Use as Pon- 
toons, (Gd. 4 Figs] February 28, 1884 —The raft or pontoon 
comprises central framework or structure and aide flaps serving 
aadecks The side flapa are hinged to the central framework or 
structure, and are provided on their under surtaces with floxiblo 
air-tight voasels or chambers, The ocntral framework |e provided 
with reservoirs of compremed which can be admittod to the 
alr-tight vessqla by means of suitable valves The inflating of tho 
vesscis causes tho flaps to turn on their hinges and form the deck 
(Accepted August 8, 1684), 


DAVITS. 
4895, dD. Pattison, . t Lovwerin ? ad 
ee 9 Figs) Bach 1, 1sae othe 


of eam davit te felaea 
lower 6 davit fe jointed to the main deck by a universal 
jelat ata r dletanoe Inboard from tho ahtp'y rall to allow 
space for to rest in ohocks outelde of the davits, This 
goat allows the davit to be lowered into an oblique position so as 
hang cloar of the ship's side ready for lowering, or to be brought 
into a vertical position and then revolved so that the bont can be 
lifted out of chocks whether inboard or outside of the davits. A 
tackle attached to an upright is employed for ae lowering 
the davit, which works in a slot or ¢ formed in the boat skids 
to au to utendy it. (dooepted July 25, 1884), 


e841. FY PF. Bonnefoy, Marseilles, Bhipe’ Davite. 
[sd 12 ib | June 11, —The davit conalsts of a lever 
M T pty at ita lower end P to the deck, having the boat 


secured by suitable tackle to ita free end T, and havng suitable 
tackle R fastened to ite middle M for steadylng the boat in ite 
descent As will aprae Ag seen, the davit is so shaped that when 
released the weight of boat will cause if to descend. The 
lever P M T is prevented from turning on ite pivot by a lover L 
held in position by « inshing «, which ls cut when it is desired to 


ee 
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are 
La, wid “iy a S tartig’ « strcular 
for the oar axle and fitted reer . & thrust 


fitted in the e near the outer end of the 
is fitted in the 






and to the ring bolt] prevents the beat rocking on ite keel, when 
snpport uate wh, the rolling of the vessel, (Accepted 


BUOYS. 


; Fraserburgh, Aberdeen, Metallic 
ak cinee Weare. {(@. li Fig anuary 95, 1884.—-The 
buoy is provided near ite lower part with an india-rubber or other 
valve to sipomatcally when or before the buoy ts 


sunk to t depen — po 
pe i equalte the externa tn ffanal prorae wha 





cE 
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as 
maintains the buoyancy. 
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sideways trom the 
es ang an be 
TARPAULIN FASTENER. tbe intclor of the 
W. Bee for Kevuring Herpeulian 2 tate 
for to ; ‘ Three 
fod. 6 ir January 8, 1884.--Holes are at § Nee.) 
ord in the sides hatohes at sultable distances apart, Sebo at forms 
and have stude seoured therein. ech stud has an opealng for or made 
recelving an wedge. In each batten corresponding holes are an annutar- 
formed to fit the stude, which may be screw-threaded to re- wroughtdron hub A 
ceive 6 nut. Holes inthe edges af the ling are all over for the reception 
the studs, the ba are placed over the tarpaulins, and rime . 
the wedges knocked in to secure the whole. (Sealed June 20, the box is made with a rectangular depression which sroove in iw 
1864), ng the Forming in position. The horizontal under. composed of 
JOMOTIVES af the box is made‘plain. (Sealed September 3, 
206, &, Pitt, Sutten, » (J. B, Wootton, Philadelphia, 
Locemoti ( 


U.S ah ve . 8 Figs) sane 1, 
1884,~-The object of this Invention !s to afford improved tles 
tor the effective and soonomical combustion of ite and other 
fuels, itting the seperation of sma!l particles the larger 
when burned under @ forced blast, and relates to that class of 
locomotives in whioh the firebox is located above, and extends 
laterally beyond the driving wheels, and is combined with a oom- 





come | $0 sectional side pleces g shaped to ft the dovetail ve and 
sectional centre key serving to hold them in place. these 
pre oreehlboalsb tse joint. Bolts 





i : \ ra a 
bastion chamber and a firebridge The illustration shows the of 
firebox end of a locomotive. A table C extends acroes the frebex from the tyre, wud « body ; 
B immediately In rear of the bridge a above the surface of and plates steps be oy ae exior rn has ture war by te wee. 
supported upon the forward portion of the firegrate, This table (Seat yoda pay Bd), 
ao sustain particles which may from time to 


rvee to ae and 
time be lifted by the action of the exhaust from mass of fuel 
in combustion, The rear end of the table ls closed from its top 
to the surface of the grate, and ite upper surface is located at about 
oe levél of the bed of fuel on the grate, (Sealed April 8, 


oevd. M. Clark, Lomdon. (F. G. WAssler, New York 
U.S A) deans Street Care or Lecemotives. {0d. 0 Mos} 


used ordi ng 

radially describe in their ciropméerence a series of waves or flutes 
alernately inward —. the ine crt iri habe the 
cent eoutward flu each a hg upon being 
box | prvetied to the Inward futes of the next larger diameter. In B 


od connected with a of tubes whioh the engine modification, the corru are situated between a com- 
takes Ita stem The chimney comm ton with x ster ‘bx plete inner wheal and iyre.  teeaied June £4, 1684). 

and & steam je jects producte of com 

tion and regulates the draught, A water tank je provided with ROPE TRAMWAYS. 


® spraying device te condense the exhaes ateain, and an ejector 
pe returna the water of the water box to the tank, (dccepled 
uly 18, 1884). 
RAILWAY OOUPLINGS. 


asst od. for Maliway 
Vehicles. my a Figo ah 7 Aepeeilte coupling oon- 


cat, 0.8 4, mage Cintas “Apparatus” (Ut yoo 
bl 


February 9. blocks to 
ee See a ete ete aire ae 


inka, 

use, and construstedto admitof the aliding of sseond link 

at ite outer end. rece eap aap inva iy ily oad 

to rest in a slightly inclined position in the slots of the firet link. 

The firet link ee ee on either aids of the carriage, 
a esoond lnk 


: u until t comes In 
tact w heok of the ‘ men aives 8) 
A . 
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SMITHS STEAM GRANES. 















a ate a ica: LOCOMOTIVE & PORTABLE 
ce tr ens STEAM CRANES 


IN STOCK AND PROGRESS, 


Having all the most recent im 
provements including 


RAPID MOTIONS 


For working Expeditiously 


Os ~~ ¢ 


\ } 








SPECIALITIES, QR sega een | 
— o— Engineering Works &c. 
STEAM and HAND 4.0, Supplied to the 
CRANES NEW DOOK WORKS, HULL, 
And 10 to 
For all purposes BLACKFRIARS RAILWAY 


B 
EXTENSION, LONDON 
OVERHEAD STEAM AND 


SHAFTING TRAVELLERS 


aa cd eg 
Butsimalaieuns ko, 


And many other Important Works 
both at Home and Abroad 





Treat : 


SEND FOR PRICES AND eee 


THOMAS & SMITE Steam en Works RODLEY, ear at LEEDS 


—_— ee, Pee 


ree roamed 
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wn ‘Gee ae el = —— 


ery 
PATENT WIRE TRAMWAYS 


Of all descriptions on the Single and Double-Rope Systems , Belf Acting and Driven by Steam, Water, or Ronse Powen. 
Carrying from 50 to 1,000 tons per day Over 150 mules erected in all parta of the world For Particulars and Estimates apply to 


WwW. T. H. CARRINGTON, 9 & 11, Fenchurch Avenue, London, 


ENGINEER AND MANAGER TO THE OWNER OF THE PATENTS FOR WIRE ROPE TRANSPORT soe 


COCESHOTT & JOWETIT, 
145, THORNTON ROAD, BRADFORD, YORKSHIRE, 


Brass & Malleable Iron Founders. 


Mall Iron Screw Keys all suzes, always in stock 


MANUFACTURERS of BRASS SHELLS for CALLENDER BOWLS, PUMP BARRELS, & 
MANUFACTURERS OF 


PHOSPHOR TIN & PHOSPHOR LEAD, 


¥rom which Phosphor Bronze 0 of very beat quality can be made at a saving af over 30 per cent, nd 


A. SHIRLAW & OO. 
BERKLEY STREET, BIRMINGHAM. 


LONDON OFFICE 70 Bmuorsaars Bramr—J 5B. GUTHRIE Acant 
MANUFAOTURERS OF 


STOCKS & DIES, TAPS, TWIST DRILLS & SCREWING TACKLE 


—_ 


at 
















deers Joven 
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HAMILTON WOODS & fas: 


ENGINEERS, 40, 
Liver Foundry, Ordsall Langs, Ma 
SALFORD, MANCHESTER, 


MANUFACTURERS Of 


SLUICE VALVE, 
HYDRANTS, 


And all Ciaswes of 
fe! «Fittings for Water Works, 

rmue Steam, Gas & Sewage, High 
Deere «Pressure Condensing and 

Compound Engines, 


F HYDRAULIC PRESSES, 


PUMPS, 


ag And all kinds of MACHINERY 
Med fee) for Ironworks Collierics and 
Wha ve General Purposes 
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LONDON AGENTS 


RIDGE 
WITTY & WYATT, 9, Fenchurch St ,E ‘C. 


WW ATi Oo Ww Rim. 
Patent Electric atires or Trent Turbine. 


the » © Brit oh Mek 
C Lt HETT "anchoime Foundry Brig. Engiend 
PE EET TS OS 





PITT BROTHERS 
f ~ As. 





nce aaa Machine Tool Makers 

To eisai cious ents and oi edt dl 
Toolsal stock imin: v 
LATHES. Bin and 7 jo a iblde ; se g 4 wares 
LATHES he “ neste 10ft and 12 
LATHES 9 
LATHES 10 an and 42 io” do do 
2ft by 4ft. 5 he an 
Sat Catia 
Our Patent Square Centre 

real will ine al aot enpt of rere’ 
Over 500 i 
ERS 7 in 


LOTT! Bin 10 in. and 12in stroke 
Bench Drills Pillar Drills 


Radial Drills “ling 
Screwing, Screw and stud Mok Machin 
Price Liste Free which will wil (youre oo apa with 
aD, Tools for shipment secyrely packed, 


PITT BROTH 2 Rw, 
YORKSHIRE MACHINE TOOL WORKS, «888 
LIVHRSHDGH, YORKSHIRE 


J, COPELAND & C0, 


ENGINEERS AND MILLWRIGHTS, 
Gacorssurs to JOHE Ns poreen AND 00) 


Robettson s Patent Maize Separating Haohinery 
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PULTENEY STRERT ENGINE WORKS, 
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¥ ELECTRIC LIGHT 3 


WORKSHOPS, MILLS, DWELLING HOUSES, OUT-DOOR CONTRACTS. 


eee yy 





Se 


RE. CROMPTON & 00., Electric Light Engineers, 


MANSION HOUSE BUILDINGS, LONDON, and ARC WORKS, CHELMSFORD; 


Contractors to H.M. Board of Works, General Post Office, Principal Railway Companies, &c , 
ARE PREPARED TO SUPPLY SETS OF MACHINERY FOR 


ELECTRIC LIGHTING “Wy" ARC INCANDESCENT SYSTEM, 


ARC LIGHTING. "INCANDESCENT LIGHTING. 
LO-light set (including Burgin Dynamo ma * * 4 | 80-light set See 8 self re renal 


Dynamo machine Thirty Swan 20 candle 
chine, Ten 16 hour,2 000 candle power lamps power lamps 30 holders cable branch wire 


cable, switch &c ) packed and delivered free cut outs, plain wall brackets or pendants) 
to any railway station in England 830 O O packed and delivered froe to any railway 
station in England 100 O O 


6-light set do do do 195 O O 75-lght set do do do 195 0 0 
8-light set do do do 120 O O} 150-light set do do do 300 0 O 


OTHHR PRICAS AND LIST ON APPLICATION 


Extract from a Letter com the Manager of the South Wales Tin Plate Works (who have since increased their installation by the addition of both 
Are and Incandescent Lamps) with reference to an Installation by R E CROMPTON & CO 


Six months experience is too short a time to enable Wages £62 0 0 This cost is for 100 lamps of 17 candle power for a year 

me to give anything pe ee ee ee Lamps 90 0 0 using them on an average fi 6 nights a woek fur 14 hours in 

ag some parts of ae seeotens oly tals Repairs &c. 6 0 90 the winter six months snd nine 1 ura in the sun mer aix 

once in 6 two or three n fact as yet the Oil and Stores 18 0 0 months , this gives a total of 2990 hours daring tha whale 

of renewals been almost n except in lamps 0 of which Dh have 1700 nile. Rida of light for the sum f 
Dewey es, erties that ver a sotlies o rs this item of Less work done by Engineer 41 6 8 £183 

Mileetct lacie cad ee cectenad to the es ot £188 134 What» would an equal light cost in Gas at 3a. 8d» 1000 


daduot the above amount for the work done by the ri cubic feet? We cannot calculate o burning less than one 


will quite cover repaira and £6018 a great ¢ deal in 1 fa axooms of of duane ng the night, and a aancoontt to of! Aha awe for the a i, ae = c foot af 4 hour for every three ee bare 
lathe 8 8 Dynam ora tate hours we 
mit expenditure on repairs, the coat o he : Hisotni py it is an advantage in mores wise = to give him t inwork | £183 188 4d for the same light if sup; ed (7 The Ta 
be aa foll wa in cases similar to where there la | to do as it prevents him from going to sleep and so neglecting | cence Electric system 
apare wt pight — oiling the machinery as well sa the saving in wages 
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HAULFIELDS STECL FOUNDRY COOATTERGLIFFE. CHER FEEL D. Reni 
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z = “Now Patent Barring Engine 


AUTOMATIC MOTION FOR MOVING INTO GEAR, AND FA OUT OF GEAR 
vied AUTOMATICALLY WHEN MAIN ENGINE STARTS. 


The ATuPLaST, SAFEST and BRST, and also the CHEAPEST Automatic Safety Apparatus for Turning Man Engines, 
ficld Mckers: HICK, HARGREAVES & CO, "Sy en2'UTRSeS 


rot : Sos OO LROmM Ww ORES, BOLTON. 
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SEX 
[oo omy earmranarenmnrvanavadntaaeteel 
qacnn fT use Resale ‘t i ms 
DESIGNS AND HSTIMATES wron 


@ALVANIZED CORRUGATED AND PLAIN SHEETS. BRISTOL : ST, <r hil WoRK 


GALVANIZED STEEL SHEETS. a ee UP, VERHAMPT 
GALVANIZED WIRE RB NETTING oak y GRACEGHY 
is AS mm ; LOND 2B, GRACEG Us a0 8 


CRESHAM'S PATENT IMPROVED” SELF-ACTING WJECTO 


For Supplying Stationary, Locomotive, ——— or Marine Steam Boilers with Water, 

























‘Lhe Self acting Injector possesses the antages over Fw other Injectors —It ste , a 
perfect eae pie eannot fail to bier t Srent lift ‘ rater Pp ly 15 ft , and can, when specially _ 
aa for greater lifts. It itn work with More sertaint shir hot water than aTeAM 
, any other crap _ 






t cesses working from eause (for tpatasioe, Drerdwa of water, and vonualy 
7 adminsion of air), it will re-start Automa the cause 1» removed oil oe 
well at any pressure from 10 lb to 200 lb = It may be fixed in any position above or below the eae cited 


The combining and receiving Cones of Fig 2 can be taken ont and efeaned without breaking any pipe joints +4 a fl 


The above and eve ote class of Injector Ejector, and Elevator in stock and Jn progress, also 
_— Brass rininestse Locomotive and other Solilers ee 


Upwards of 100,000 of Gresham's ‘Patent Injectors are now in use zl 


GRESHAM & CRAVEN. e 


ENGINEERS, PATENTEES, & MANUFACTURERS, 


LONDON OFFICE ; 


Craven Ironworks, South Hall Street, Ordsal Lane, Manchester. lh om : Eo 
Tt A. L SACRE, 60, QUEEN VICTORIA STREET, EC. 
AGENTS —Giargow WILLIAM LESTER BB, Renfield @trest  Mewoanti-on Tyne TANGYE BROR, & Nichdtes 


« aff 
Bulldings rmingham TANGYES 


THE BABCOCK AND WILCOX CO 


(wr iia pee GLASGOW) 


E WATER-TUBE STEAM BOILER 


EE | Sate, Economical (as to space and fudl), and Durable , Having hiya Water Circulation, and Spacic 
Ss Bteam room , Easy of Transporttion, and perfectly Accoastble for Cleaning external and internal 











a 
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For IUustrated Ovrouylar end full partwulars apply to our Kuropean Offices, 
e)|107, HOPE STREET, GLASGOW, SCOTLANI 
= | 40, CANNOM STREET, LONDON, B.C; and 
eee VICTORIA BUILDINGS, DEANSGATE, MANCHESTER. 
a ae For the Colonies and New ahs rf uly at No | 8, » Spring Street, Sydney, | W. 8. We ft 
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| gM GL BRS, LHD Ss, 
“Blakers © ofthe heaviest class of Machinery used in the 
hanufacture of IRON and of STEEL by the essemer 


oe a 


en Uo Siemens processes. 


COGGING, RAIL &PLATE MILL ENGINES. 


4 , a niemous’ Slate and Horging Yresses. 
st BAM HAMMERS. 





vteinmabaens 


Hydraulic Cranes and Capstans. . 
EAST GREENWICH 












Cranes, _ | STEAM 
STEAM, HAND, AND y = : ENGINES 
HYDRAULIC, FIXED, Soe ee — Of all types and powers 
PORTABLE OR LOCO. [dete We ar for Mille, Mines, 
Memes Se y es Water Works, &e, 
i ~~ | _ Winding 

" . t ; ee eel Il Bear 
WAVELLERS ON , : 
dad Lifting Machinery os " a a -_ meee 
of all — | fe / To Combined or separate, 

: ne ~ “ IRON 

2 vi SD bron Rleofe and Girder 

Hiatt eo s wot a, 


CRANES. TURNTABLES. TRAVERSERS 


»-QOWANS, SHELDON & CO., Ltp., st. NIOHOLAS Works, CARLISLE. “ 
cae Reo Ee oa OE Se GR YT 


eg Tue COALBROOKDALE COMPANY, Limite 


Xe OLE. ttl a oe 









a STEAM ENGINES, STEAM PUMPS. 
. a \ cpamcmmiamian _ PUMPING ENGINES for fines, Sewage 


OTHER, MACHINE RY. BOILER FEEDERS sind SLIP PUMPS. 


: ayy on Tey NT _ 
SEEM ERIE 19, SWEETING STREET. 
cat MAN OE ER 29, PRINCESS STREET. um 
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BORLANDS | PATENT INJECTORS 












START PROMPTLY. WHEN THEY | AREZH T. | 
No Moving Parte. No Joints fo make, Continuous Action. Cheap-and Economical. Shallia d Neat. Cleaned in a few er | | 
Of best Gun-HMetal only, - 2 
ITY | AMWAY, TRAC &il INES. 
SPECIALITY It WWECTORG FOR ae MAY, a \CTION, & LIGHT LaCaMaTrE “1 . 


UARE, Manonegran, 
PLITY AD EXQEWWENCE, 


aw i ae " My 
Pee 4 # 


, MANSFIELD OHAMBERS, aT. ANN'S 8Q 


ALL INJEOTORS PERSONALL 

SPECIALITY IN INJECTOR ANDO GENERAL "BOILER FI FITTINGS, GUARANTEED TO BE OF HIGHE 
ALL OF BEST GUN-METAL tONLY, A LARGE ft : 
AGENTS—Lonpon Ann Diatatct, HOPKINSON & oe Watbegok B.0.; J "Hie poog, 4x Dy raion Me ka 1 
Nesustor ano Dutnin, THTUS ROBOPTOM - Mamexartay a le ipa at 
Lebel NT é 


‘ +) eee Sean Y a : : 
PRICES, 8, TESTIMONIALS, JHSTRUCTIONS, Boy On APPLIGATIC », _, SABER aa Rus TO THE THE TRADE. 
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eee WALKERS’ “Ply m NT 


ATR - CcomPRHSSING HIGIN ES 


Yor COLLIERING, ATERL WORKS, o,, dad as shggitied to HER MAJESTY'S GOVERNMENT for INDIA 











—— WALKERS’ PATENT QUIBAL fg gh blac el FANS, 
Oy gn Toe Mines, Collierles, Tenrhale, Sewers, dc. Disthoters frei the tise up to mph ~ ae eda a 
ne as, MAKERS OF THE OUIBAD* ‘Tale lntget ast WADDLE ‘ } 
LOCoMOTITES. EH LAREN, Pata ot 0 tt ‘FORGE ad ROLLING ILL-PLANT, “WINDING, , ROL, ‘und! G ERCINES, <u a we 
a GERAM CAPETANS, Patterns for lifting up to 60 tons, OVERERAD TRAVELLERS ND | 
m=O ‘iam AD WRU TTOAX, STATION, AID ; rm teca tas. 
rst ad Roriscmtal and Yeetion! Haines, Condensing and Ren-Cendensing, Tos Sit, PH Gs en ote oom BW 
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ae f bibs te, ahagted | Domopey Bowing { fo other Eadie piipuggeses — OS 
Messrs, BOLCGKOW, VAUGHAN mer , Eston, Mid BOsbTo'.: 

‘ 7 DOWLAIS: ‘TRON. 00,,, Dawiais,” Ay & Bee |. 
LI L and 00... 
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ENGINEERING 


NDON, Ca 
And warknerne 1 eae IPSWICH, 


— MAKERS OF ALL KINDS OF — 


ST] EAM & HAND CRANES 


micas 6 see 


From 5 Cwt. to 80 Tons Load 
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FOR PRICES AND ILLVATRATIONS APPLY 


RANSOMES RAPIER ; “Westminster Ch Chambers. LONDON. SW 


ee EE A LEAT Oe ee = EE EAS IE a eal Re Re PRS 


HATHORN, DAVI Yd 


DOCKS AND 


GENERAL 
P 


GOLD MEDAL 
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-G, BONE'S Patent COMPOUND TUBULAR CORNISH BOILERS, 


a mont ee features connected with We beg to call attention to the slses and power 
ose Boilers are— 

, Simplici Ppecraaiiny 2. Saving of Fuel, of these Boilers, showing the small amount of 

, Greater Heating Surface. 4. Decidedly cheaper. 

Can be Easily Cleaned, 6, Moat Durable, 


, Accessible for Repairs without Disturbing the SHE 1h » ft. ” 30 ” 
other Parts, eh i2ft. ,, O6ft. Oin. ve 40 ‘9 
. Great Economy in Boller Space. 18ft. ,, 6ft. Gin 60 ” 
» wi tel — Tan, Breese, Small Qoal, or ao 3H Jaft. ,, 7ft. Olin, 7 60 * 
Sawd > Ft), 15fs. it) Tit, Gin. ” 70 ‘T} 

» Is Sapareotice all Others. i 16f. ,, oo Oin. on 





ieee 
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Testimonials and Prices Prices on AppHoation, 


QUTH LONDON BOILER WORKS, LONG LANE BERMONDSEY, LONDON. 


__A LARGE NUMBER OF PRACTICAL | MEN KEI KEPT ON HAND SPECIALLY FOR BOILER REPAIRS 5140 








"] — SEAM LESS 7 "BRAZED, | ,FOR om yy isis | Bos — ~ 
--So0COPPER WIRE TAL 
BIRMINGHAM ngs RCS PRER & MET L co. “BIRMINGHAM. 
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-s wine PLENTY & SO N, 


a: a ip EAGLE IRONWORKS, 


ce | om 
a iam NEWBURY, BERKS. { eS 
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MANUFACTURERS TO THE ADMIRALTY. 





Pease an = ET mtg, La OS, ET ee "i ni Mes 
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First Prize Royal Yaoht Clu Cowes. ek il “J pa 
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PATENT 






" elf ) 
ie Na cc aiaciuaie fi ay 
Mm SMALL STEAMERS, YACHTS, TUGS, LAUNCHES, &c. ne at a eee 
Simple, gtigh: speeavure », Compound, and Surface, Cor Condensing : nz? uF bg | me 






Gained the HIGHEST AWARD wherever exhibited in Competition with other Makers. 


-OWCOCK’S IMPROVED FUEL ECONOMISER 


For Urrnmine tat WASTE HEAT Frow STEAM 


idalckas bile PATENT SPIRAL SCRAPER AND POSITIVE REVERSING MOTION 
PeUSRUETERSE TERRE. ass ADVANTAGES. & th & om @ al Wy Op 


eee = re ian 
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Yy oh ow Pate ts , i rf! , 
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= IN OPERATION TO 4 } 
STEAM 
te from 20 ta 6 | i es ees 


HUNDREDS OF 
BO! JILERS. 
Fae mn ee itt oaN per oeut. of the fuel, * ee ee crappie 7 
~OAN BE APPLIED TO ALL SORTS OF BOILERS AND THE FIXING DOES NOT INVOLVE ANY STOPPAGE OF WORKS. 


The ROONOMISER haa for many years been recognised as indispensable to all large users of Steam Power, and has been greece et throughout the United Kingdom and abroad. 
PRICES, TRSTIMONIALS, AND FURTHER PARTICULARS ON APPLICATION 


ARTHUR LOWCOCE, (3222.:) Coleham Foundry, Shrewsbury, England, 


Serr. 19, 1884. ENGINEERING. 
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GS in IRON and STEEL, 







ke : ge sas , * ae =e = eae oe ae oe. a / oe i. - i Ee: g- = ae OS = Pages = : i - pees MOREWO OD & CO... 
ees | wake 1 Sint Sc ng 
‘a oO kL Sat 2 eS f ORNS EAS Saeed ae 3a WOODFORD IRONWORKS, 

2 aes, a re eae i 


» el 744|{S OHO, BIRMINGHAM. 


LONDON OFFICES—1568, LEADENHALL STREET, E.C. 


I gg ot ev peal ie 1 Reet er He Pal In Iron and 
STEEL tor Forges, Rolling Mill, Sheds, 

i Yards Docks, Storos of an 

i Special Curved Corrugated Tron Roofs wi ithont sal Pury for moderate Spans. 


Ms WROUGHT IRON WATER TANKS, any size. 


ANNEALING AND GALVANIZING. POTS. 


jlorrugated Iron &STEEL Shoote& Fastonings,&o, 


at " : Bist fia eet a Ri and T Ga. 
ae ‘aE aee Wrought seen aise nay Pla to Gledens nae Road tend F0 t Bridges, 
___ From Photo. of Engine Shed 800 /t. by 7 180 D ft., rossnely erected d by MORE wood 4 co - DESIGNS AND ESTIMATES ON APPLICATION. — 4000 


re 


Paris, 18'78.—GOLD MEDALS A AWARDED.— Melbourne, 1881. _ 


WM. JESSOP & SONS, LIMITED, 


BRIGHTSIDE WorEHs, ‘eicia ii aek de 


MANUFACTURERS OF 


EVERY DESCRIPTION OF TOOL STEEL & STEEL CASTINGS, 


Cast, Shear, German, Spring, Blister & Sheet Steel for all purposes. 


Fules of First Quality —Steel Lagging Plates for Cylonders.—Steel Boer & Ship Plates & Forgings of all kinds. 
DEPOTS:— Manchester, Paris, Dusseldorf, 8t. Petersburg, New York, Boston, Philadelphia Cincinnati, St. Louis Chicago, Ban Francisco, Baltimore, Providence, Montreal. 


_____ LONDON OFFIOH: MESSRS. CORNES, CALVERT & 00. 30, WALBROOK, BO. 


DAVY BROTHERS, LIMITED, - 


SEABE EIEN L DD, 


rea comes 





HAMMERS 


From 1 Owt. to 50 Tons, for every kind of work, 
Fitted with DAVY’S PATENT VALVES, which save from 25 to 50 per cent. of Steam. 


BESSEMER STEEL WORKS PLANT, 


FORGE AND ROLLING MILL MACHINERY, 
Steam Engines for Mills, Ironworks, Collieries,&e. 


SINGLE AND DOUBLE FLUED BOILERS. 
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 RODGEHRS PATHNT 


WROUGHT. IRON PULLEYS 


| WROUGHT IRON THROUGHOUT pee gaits AND BO 













'elegraphic Address, 
“LOCO,” LEEDS. 


Telegraphic Address. 


YT. DE. | "1000," LEEDS 
SPLIT or SOLID. 


All Sizes up to 24 feet Diameter. i) / 
4 0 O v 0 NH Y AZ 


IN US EI. 


ThelestPuley in theWonld Wes ao 


USED SULELY FOR ou '  WAmSe = 
‘ v Ri an E ; wer ite meh aie alk aah "= wie a Farringdon Row, Lond , Londo 


DRIVING THE ELECTRIC LICHT SS 
ao SOLE MAKERS: | \\ Y. Or eid 
HUDSWELL, 


a an ‘ ; Metsrs Marshall, Sons and ie Limited, kecp a Stock of 
33 Msi: Dinas om i ‘> -=- our Pulleys at their De Marshall asin 7, 
3 kK 


™~ 





HEALTH EXHIBITION, 
CLARKE & CO., 


SOUTH KENSINGTON. 
EAITLWAW *vouNDRY LHE DS 





AGHINTS -—- Rustralia & Taamania—vJohn J, s.. & Oo, Adelaide & Sydney. 
rance- OC BORISBOW, Rue a Flona, Ster, Lille Italy—A enaror ce Manchester and Milan North of England—Snowball & Co, Side, Newcastie-on-Tyne 
Slland VAN RIETEOHOTEN EN HOUWENB, Rotterdam _ W. of England—Townsend & Youn fel nie John Bt , Bristol 


a—8 G MARTIN, Gaierny No. i2, , Quartier 6, St. Petersburg | Hol ngian 

ae ve Fore a Bers fee: 7, Vienna Portugal—-ALFO HA Rmeon: bor Ng Domingos 96, 0 | Glas ow, District--Robertaon & Old Sneddon at, Paisley, 
ada—T 72, at at Maptret | | South of lraland—Jas F rts, 73. Plea: Street, O u biln 

Belgie. ". “GRANDY, ise tus de. Paik stole 80, Gand — . Lancashire & District. ~F.B WELonaGO, TMarket Manchester | New Zealand—Walter 6 Bb in Oollege Green, rown, t, Oollege Green, Wellington. — 4025 


ene site acne 


MATTHEW PAUL & CO. 


MATLZARNRS OF 


Steam and Hand Windlasses, 


STEAM STEERING GEAR, 4tso SCREW STEERING GEAR, La 


AND EVERY DESCRIPTION OF SHIP FITTINGS. 


LAND & MARINE! FHNGINEIS, \y 


OF ALL SORTS AND SIZHS UP TO 1,000 LEH.P. 


LAUNCH ENGINES, WITH PATENT VALVE MOTION. 
BUILDERS of LAUNCHES, BARGES, and YACHTS, up to 100 tt. long, | 


LEVENFORD WORKS, DUMBARTON. aN aft 
. ; A if ¢ dq \ | , 
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AND GENERAL 


MECHANICAL 
MINING, PURPOSES 





8101 


LIVERPOOL. 


_And BUTE DOCKS, CARDIFF. __ 


JOHN H. WILSON & GO. 


ENGINEERS AND BOILER MAKERS, &c. 
SANDHILLS, LIVHRPOOL.. 


NEWCASTLE-ON-TYNE 


__18, BILLITER STREET, LONDON. 
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‘STEAM STEERING ‘GEAR. VERTICAL STEAM WINCH HORIZONTAL STEAM WINCH 4062 


MANUFACTURERS OF STHAM CRANES, _OVERHEAD TRAVELLERS, STEAM PUMPS, &c. 


ee ee meee 


BELL'S A 


BELL'S PATENT AEBESTOS BLOOK PACKING, for High-pressure Engines. 


The fullowing Testimoniala refer to this 


Naw ie innd Hy BApait 
Bau 6 Aslentus Works, Bouthwas meek iy divers beck, 19th May, (984, 


Gentlanen,—1 isl hak your round wan used in high preerure pistung of thls ship with 


the fulluwing remarkable pip Mos alien 
solies on iienons atonmelng wit without renewal, 
teme Pivscare a9 inches, 
My experience ~~ not show at aval ragult froin any re Jacking 
The voynge frum New Zealand to Plymouth was aconmplished in J7 days 22 hours, belng the 
fsatent mun fron New Youlaand on revord Yours obediently, 


en EE ae mmobust ee a me, 


SBESTOS 


BELL'S ASBESTOS BOILER AND PIPE COVERING COMPOSITION, 


for contiug ovary ola of steam pipes and boilers, non-cemhustible and easily apptied when atemn ie uj adheres to usetal. 
aud preserves them from raat, Prevents the unequal expanalon and contractir \ bollers exposed to weather | covers 
BO per cont, Wore mtrface than any ether coating, and is nbeolutely indestructiate, 11 om be Slteel | off afler many 
years’ use, mixed up with roeot of fresh ald w enitiod again The compowition ts mipplied dry aud is only to be 


wetxed with water tu th 
pees sere oe fh Oi ae 10 NP ware the fo: yd 


ver rink on. 
One ton of coal was mr per wrneke and alibough the Ore waa raked cut ovary ovening, 20 1b, of 
ateatn were fund in the boller next morniig 






























*hief Rng " Kuapeahu The following Testimonial refera to thia Covering — 
pe eee a ay "4 (Moca of the Wimbledon Loc! Doanl, Wimbledon, Nov 28s, 18K8 
Manchewter, Hheffield and Linoolnghiry aa ne erica tina reat =] > Dear Mtr —Jt may cae you to huuw that we eee war tend in fuel through 
maby, iy I ww our vvve —Youra : BANTO CRIM E,FG4' 
Dear Air ~1 have much easire in mating that after a trial of over nine icant aud comparing qj lus y rng vs el “ 
it with other packings, J oan confidently recommend f Aslwaton Paok in It is especially valu a | The Tanar and Kit Hill Granite Company Lisnlted, 

able wien h igh presrree art employe, ae in cases Where cthor packings have “eae owing to yi Mr Jonw Ba.r, Houthwark, 6 B Gnnnistake Tavintock, Hth April, 188. 
high temperature, wmaokcing hae ghee stow! well, J] havealao used it w plate mines i Mis,--E have much pleasure in stating tbat the Asbestos Covertuy audio ty you ty Ure belle of 
when «a Maud ne ated with aul alao in eases of Dally sored lake mM rods nur travelling crane at Kit Hill, has yivided wont remarkeslie resulta Bhoce it haa beon in uss we 
consider the recire I have obtain ita eee Bape our ov engines to have been in every way have saved fully lialf our coals, and have effected a great say da dhe thd Tb lakes ty ae Up ston, 
hiy satistastory one teu which ls often a matter of great diuportance bo ue PT ehonid add that the ormne rugs on bigh yantrics, 
high J Be. G H’ OLARKE, Bup Bogineer we anid da fully exposed lo all weathe 2 have formed the highest ophiton of your Axteatos aa tined for 
-— B 8 ASDEAT this purpose and as you are aware, havo hal aguther leatler alniilarty covered though it tna et 

Department of the shah rl of Navy Contracts, gu BRL are of meta quality tince been uset 1 can moat slrongly recommend the materut —J aut Bi ours faithiall 
se ee Adm mire iey ley, hada - sg ge rea rit sy. se sym ad th com te with other J CHALK, Antoo M Inet, UB, oor aud Manages 
itl have form arg that your tender bean sconp OF \) o shestus mauiwfatiarera resupply of inferior materials at 
Packing to ag priser low prices Alt Tune onlers should be sent direut BELL 8 ASBESTOS & INDIA-BU BBER WO V EN TAPE 
oOre us uty Tania, | Rlastio oure round to the undermnentionel depits and not through 

To Mr Joxuw Baw. JOHN COLLET, Director of Navy Contracts agents or tor maki oe hak fel er) aise ry Water Jolota. i oan be fa iy eb to the sora required 
The Patent fain am 4 represen reaver thout alia au especially une in maki ointa of manbple an pind bolea 
vith solid ane mi re J aoa Fig’? without core, but ‘vith ana eure ft ja kept tu ed ri any thickness 


ri acl laglentad 


As thaee packings are extensively imitated, aud ar it ia a common practice a 
dealers aud agenta to supply the cheaper wanufastoresat my Het prives, were are requ 
to nee that the packing mayptied to them bears the trade mark 


BELL'S ASBESTOS BOILER PRESERVATIVE. 


stook in rolls of 100 ft , from i in, to Jd ii white, 
trom 1 ldth in eee pree Mauhbule covers oan be lif 
of the juluting material is n 
The samo material Is made up Taw aleets about 40 in, square, aud eavh sheet beara (he 
Trade Mark without which rome ds oe rer 


ted many times before the renewal 


lt is very uscessary to guard lwitatens of tila uselal niaterial and to murs 
theinesives againat beng en with these inferior articles at iny price, \ware are re 
toininendead to see that avery 10 ft. length of tiie Asbestos Tape purchased by them Lears 





pitt Shad onealon: Tease dientagre may et on os luametianetg's lle bi eee nee 
adheriug tu the plates, FIC [. BELLS SPECIAL LONDON-MADE ASBESTOS 


saan ie Adel, Secherysaiel fual effected by keeping bollers clean, but the risk of 
having the plates 
ear hia eo. waate of 15 per cant 
oad «4 ees 60 per cent., gin. 150 per cout 
Thus the Preservative avoids dcr laced atar torAcarg! arp gta sealed 
bro alld manag be qoute totaling ial gtd i by economy of fuel 
It harortems, and had ho | action on 


Tt can be put into the feed tank or bo a mcg Re mart convunlent 
Mold in druima aud ensha benritg the trade mark, withets whieh one is genuine. 


BE ar ieentrat ABN & OAPSTONE | bce 


fandwell Park Colliary, haath jet February, | 
To Buti. 6 Asheaton habenleraieg Birt,—3 have muoh pleasure that JT gen 
tsed your Asbestos Packing tur the bast irq en for sr tee wh 


engines 

bh rua bt meld ap also for the ae oe at 

the abuvs collars: ont duri we have sid saa are than tan mani’ the 

we had formarty ; an atéribete to pour Pank om acovunt of its great 
Seeebitlty aud general se attante at quality 


: = _ TOMAR W wire Oolliery Kaglneer 


= 7 in + eer 
ee eel le i 2 ee el ET NE Ae OE ete os : o 


BELL'S “ASBESTOS LUBRICANT 


MILLBOA 
fer Dry Blain Jatita, ae ‘ot the beat Astemton Aire, ia well Rion fir ite fouglnesad and 
purity, and is absolutely free frum the Injurivue ingredienta frequently used to altaly au 
appearance uf finish, reyardiess of the real utility of the materin| Mada in sheets 
migaminng about 40 in. equars, from I-dthin Wo lin, and ¢ millimetre to. millimetres 
thick, Kach sheet tears the Trade Mark. 
Tho following copy of acceptance ae se refers to abore — 


ae perim net of t tor of KRavy Coutracts, 
alte Whiteal. W., lth Muay, 1844. 
ri ie hare & hice a tie pat tender Sedat COLL Millboard has een 
r Jonnw Bett. Director a Navy Contracts 


3 

BELL 8 ASBESTOS EXPANSION SHEETING, Patent 

‘his Sheeting is another combination of Asbestos with India rubber aie any the 
i Gerd the special advantages of both materialx 

The India-rubber Weaher ia protected from the action of heal and yrewe by an outer 
coming of vulvanised Asbertos regres Urns produatny an excellent Jomt whore oxpansion 
wel contraction rander other matarials wuservicestle 

This material is admirably wilted ty eteam pips jotuta aud every class of valve 

FiG & Valves pewle of this iostertal are very durable, se they ure uot sulject to lujury by ou) 





ILLUBSTRATHD PRICED CATALOGUH FREE ON APPLICATION TO 


BELL'S ASBESTOS WORKS, SOUTHWARK, LONDON, sc. 


OR THE DePots— 


{i8e, SOUTHWARK 'ST., 8B Vietoria Buildings, Deansgate, MANCHESTER. 11.413, St Vincent Place, GLASGOW. 90, Mount Stuart 84 CARDIFF. 21, Ritter Strasse, BERLIN 
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mes*® READING [RONWORKS, L1 #09, c1.wo 


THE PULLEY FOR THE WORLD 


THE PATENT WROUGHT IRON 


<_<“ OUNIVERSAL,” H\ 

\ Beery dat He NY . 

— Supph ma igri et id tee et nd Leadin ng Hinginee cers throu gho ? es fen 

uy , ingdom, the Continent of Europe, the 

— ce oe —. UU El. 
SILVER MEDALS on 

AWARDED AT THE INTERNATIONAL EXHIBITIONS: 
AMSTERDAM, 1883; CALCUTTA, 1884. 


PRICE LisTs RR BY BY POST. 1: 



















ee 


THE SAIL STREET FOUNDRY AND ENGINEERING C0. 


SuInErTeE!ID), ccm sal ape mama SOLE MANUFACTURERS OF 


Baker's Patent Rotary Pressure Blower and Gas Eixhauster 


—_—i0.—— 


HALL’S PATENT STONE BREAKER. 


10; 


General Machinery of Every Description. 
Landon Ofces and Exhibition Rooms, 63, Queen Vitoria Street, 6.0. (°mauetzaon) Messrs, BECK & C0, inte, Ags, 


— ER & PLATT, 


SALFORD IRON WORKS, MANCHESTER, = 
ee (London Representatives, Messrs. ‘LE WIS OLRICK & CO., == 
a 27, Leadenhall Street, E.C.) = 


——- RPATIN ZT —— 


———10i 








omen tpere se 









These Olutches are SIMPLE, DURABLE, OOMPAOT. 
d CHEAP, are easily thrown in and out of gear, and start Tim 
without shock when running full speed. se 


A Friction Clutch 8 ft. diameter equals a Cone Clutch 6 ft. diameter, | 














4 . 
LIBERAL TERMS TO THE TRADE. PRICES ON APPLIOATION. Suukex’ ame’ rornae:. “Gas 
EE Te 








GOODFELLOW & MATTHEWS, 


(Lats B, GOODFELLOW. = ESTABLISHED 1888.) 
EY DE, MBAR MANOBRAESTERT, 
—— MAKERS OF —— 


ROPE & WHEEL GEARING 


All Descriptions of Millwright Work. . 


HIGH-OLASS STATIONARY, PUMPING, and BLOWING ENGINES, with CORLIES OR OTHER yaniv GEARS. 
IMPROVED METALLIC PISTONS AND AIR PUMP BUCKETS. 


CYLINDERS, &0., BORED, AND VALVE FACINGS PLANED IN THEIR PLACES.  WHEELs, &0., MOULDED BY PATENT MACHINERY, 
FLY-WHHELS, ROPH AND BELT PULLEYS, &o., TURNED TO ANY SIZH, FORGINGS OF HVERY DESURIPTION. wa 
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XXX1X 


HALL’S “AUTOMATIC” INJEGTORS 


\ YE beg to inform Engineers, Shippers, and Steam Users, that 
HALL’S PATENT AUTOMATIC INJECTORS were the 


first invented, and are the only thoroughly “ AUTOMATIC” 
Boiler Feeders in the market. These high-class goods certainly have 
no equal for instantaneous starting and re-starting ; they work at 
from 2 Ibs. to 200 Ibs. steam pressure, either lifting or forcing, and 
will start three times quicker than any other. They are exceed- 
ingly simple and reliable under all conditions. During the past six 
years 10,000 have been sold, calling forth universal approval from 
all parts of the world ; and although during this period no less than 
_ Seven so-called “ Automatic” Injectors have heen brought before 
i =" the public, HaAtv’s [ujectors are universally acknowledged perfect. 


ee 














— -———_)>-eo< 


™ Tilustrated Price Lists, with original Trade Mark “AUTOMATIC INJECTORS,” may be had from the 


PATENTEES AND SOLE MAKERS 
ae ie 


STATIONARY FA I R B U R N & H A L L, 


CHIEF OFFICE :—63, ROYAL EXCHANGE, MANCHESTER; 


OR MAY BE HAD FROM OUR WELL KNOWN WHOLESALE VENDORS 


LONDON : Messrs. TANGYE BROTHERS, Queen Victoria St. | GLASGOW: Messrs. P & W MACLELLAN, 129, Trongate. 
LEEDS: Messrs. 8S. DIXON & SONS, Leeds Old Brass Works | NEWPORT: Mr C. D. PHILLIPS 

HULL, &c.: Messrs. G. CLARK & SONS, Water House Lane | NEW YORK, USA _ 112, John Street 

HOLLAND: Messrs. R. 8. STOCKVIS & SONS, Rotterdam. |NORTH GERMANY: Mr. A.A PARMENTIER, Cleve. ares 


a eee a rs west! gee eee 








a te eer oe - ee 


JOHN MARSHALL & SONS, 


GLASGOW TUBE WORKS, GLABSaGQw,. 


MANUFACTURKRS OF 











FOR MARINE, STATIONARY, AND LOCOMOTIVE BOILERS, &c. 4761 


_ WROUGHT IRON AND STEEL TUBES OF EVERY DESCRIPTION. _ 






> First PRIZE for PORTABLE ENGINES, 
Melbourne Exhibition, 1881. 


PARIS, 1878, GOLD MEDAL. 








SUPERIOR 
PORTABLE 
ENGINES 
2} to 50 HP 


( wpoNee 


- 


: wast ten ol, c “a ; = re Ms ae 4 | 
aie! 1 y Lie ee Lalu wheal dei y rN 
ATA A alt: (SNR eM 
eee ea 
b ae RIN a 
HORIZONTAL FIXED ENGINE, ¢@ to 60 HP 


ff References can be yivon to upwarda of § 000 Eng!nes 


VERTIOAL now at work 


STATIONARY 
STEAM 
ENGINE 

AND ROILER 

Combined, of 
all Sines, from 

14 to 16 HP. 






: eh yen .t Lop ESS 
ass a anara ei 
g Engine, 4 to 50 HP. : ae | 
Prices and full Particulars of the Machinery here illustrated on application to the Manufacturers ee oa one eee 


j ROBEY & CO., Engineers, Lincoln, England. ,... .. 


ENGINE & LOCOMOTIVE 


_ London Office: 117, CANNON STREET, LONDON, E.0, — SOH#R Onmtng et r eNUINE OUND BOER 





The Patent “Robey” Minin 


ee eee 





a 
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~ THOMAS TURTON & SONS, 


MANUFACTURERS OF RAILWAY SPRINGS AND BUF FERS, 
Files and Cast Steel of Superior Quality, Spring Steel, Shear Steel, sc. 
SHEAF WORKS, AND SPRING WORKS, SHEFFIELD. 


LONDON OFFICES, 90, OANNON STREET, CITY. _ PARIS DEPOT, (12, RUE DES 2 Anon BOSTON, U.S., 40, wBY STREET, 





Turved true and bright to Whitworth’s Ganges, any 
length, from 9 in. to 8 in. dismeter, 140, per owt, at 
Nottingham. Also Couplings, ‘Pulleys,  Pinmmer 
Blocks, Hangers, Machine-made ‘Spur, Bevel, and 


SHAF TING 222s: 


H. HIND & SON, NOTTINGHAM, AND 62, BLACKFRIARS ROAD, LONDON. = re 


Only Gold Medal for Gauges at the Paris Exhibition, 1878. 


BOURDON c= CAUCES exe) 


# NEGRETTI & ZAMBRA, OPTICIANS, HOLBORN VIADUCT, ¥ 
if TELEPHONE No. 6583.1 SOLE AGENTS IN LONDON. (TELEPHONE No, 6583. 


M, BOURDON cautions Persons using Steam (iaugos that a large number of oy ee instruments are 
solid, Der hie name, which are not of hia manufacture, a great proportion of them having a forged Trade Mark, 
—-, CAMA RTRLL, 43, Murkot St , Manchester ; Cuapaurn & Sons, 71 & 73, Lord St., Liverpool. 











NEGRETTI & ZAMBRA'S NEW CATALOGUE of Scientific Instruments, 580 pages, 1,200 Engravings, is 
now published, price 6s. 6d, i7oy_t—iéi 
N. a Z have been appointed Sole Agents by Mesare. Ritchie & Sons, of Boston, UL8.A., for the Bale in thie @ Country and the Colonies for their patented ented Liquid Compasses. 


THE CLAY CROSS COMPANY, 


COAL, LIME, & IRON WORKS, CLAY CROSS, near CHESTERFIELD, 
SUPPLY HOUSE, GAS, AND STHAM COAL, 


AND ARE MAKERS OF 


PIG IRON, GAS and WATER PIPES, and ALL CASTINGS 


In connection with Gas and Waterworks, Collieries, Engines, Pumps, &c. ac 
‘London Offices and Exhibition Rooms: 88, QUEEN VICTORIA STREET, EC, . (opposite Mansion House Statlon.) Messrs, BECK & C0., Limited, d, Agents. 








—— wee a a ee ne te ee 





TORPEDO BOAT for the ITALIAN GOVERNMENT Official Trial Dec 13, 1861, SPEED on the Measured Mile 22.46 KNOTS, 8967 
TORPEDO E Boer hale tne BRAZILIAN GOVERNMENT, tried June 27, 1882. Mean oreee during a pontlnuqus:: run at 3 neue with (25 Tone on board, 20.8 KNOTS. 


JOMN FOWLER & OO., LEEDS, ENGLAND, 
MANUFACTURERS OF 
Steam Cultivating Machinery — Traction Engines — Patent Oompound 
Yorkshire Semi-Portable and Fixed Engines — Semi-Portable Engines — 
Horizontal High-Speed Stationary Bngines — Hauling, Winding, and 
Pumping Engines Patent Automatic Expansion Valve Gear and 
Governor, for ensuring Economy, Regularty, and Safety—Boilers of all types, adapted for 
every kind of fuel and oountry—Steel Portable Railway, for Sugar, Cotton, and Indigo Plantations, 
Contractors’ Works, Military Depots, Workshops, Mines, Timber Yards, Agricultura Holdings, &0,—~ 
Locomotives of various gauges. s061 


CALCUTTA EXHIBITION, 1884, FIVE FIRST PRIZES. 


Budapest Agricultural Meetmy, 1882—Two Gold | Sydney Exhibition, 1880—Three First Prizes, 











Medals and other Awards anover Agricultural Meoting, 188]~-Gold Sa 
Vienna Agricultural Meeting, 1882 — Special and oun of Merit. 
Diploma for excellency of work. Paris Exhibition, 1878-—-Grand Gold Modet 
af x 
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SHEPHERD, HILL 0, "<2°esz.t0ce* 


(KE. B SAUN DERS, Agent). 4967 
Menuiact of 
peeaorens ot a sinde of lite ende ct Bite Lathes, Pianing,Gbaping, fate ting, Boring, 1 Drilling, Punching, Shearing, Bending, and asd Rorewing 2 Machines, suitable for » suitable for evary ola lass of ot Bnglngers and nringers:eod) AM pLulliers 


>> GIB SS’ PATENT HEATING APPARATUS 


As fitted in ‘Engineering,’ ‘Daily Telegraph,” and ‘Daily Chronicle’ Offices, 


3 \ 7 : 
is /900 Workin | Highest Award for rant A —— 
f. Successfully. INTERNATIONAL SANITARY E sAHIBIT 


LOM DoOonN, 4118 
ST. JAMES’S HEATING paren WORKS, MILL STREET, ty ERPOOL. 





-_ 





*The Lever Bar as generally ce 
Clumsy and Dangerous. 


ENTIRELY SUPERSEDE THE OLD INCONVENIENT LEVER BARS, AND EFFECT A GREAT SAVING IN LABOUR. 4005 


DE BERGUE & Co., Limited, Strangeways Iron Works, Manchester. 


Spring Safety Valve Competition. 











AWARD OF THE 


% £100 PRIZE. 


ADAMS’ VALVE TRIUMPHANT! 





SYDNEY AND MELBOURNE EXHIBITIONS, 


Two Special Prizes & Two Gold Medals 





Patttrn E>—For Portablo Engines. Pattorn JEI—For Locomotives. 
Patterns D and E are made entirely of Gun Metal. 


a oe eS 


The FASTEST r SHIPS AFLOAT are 
Fitted with ADAMS’ VALVE. 


HM ROYAL YACHT; the ADMIRALTY YACHT; HMS 
“Tris,” “Mercury,” “Briton,” ‘ ‘Golossus,” ‘ Himalaya . " the 
“Orient,” of the Orient Line, the “Arizona,” “ Alasks,” and 
“Oregon,” of the Guion Line; the‘ ‘OCephenolia, * «Pavonia,” 

and ‘Auranin,” of the Cunard Cine, the “Pretoria” and 
Trojan,” of the Union Line; the “Kinfauns Oastic,"” of the 

Donald Currie Line, and above one-half of the entire Steam 


Mercantile Marine of Great Ladue is now fitted with it 
VALVE I8 REQUIRED TO BLOW OFF A PATTEEN A&—For Marine Bollers. 





Pattern 3BB—Tor Stationary Boilers. _Puttarn C)—For Stationary Botlers 


SPECIAL. NOTICE. 


Patterna B, 0, and D are fitted with Hand Gear for 

LIFTING VALVE and TURNING BAME UPON ITS 

SEAT to meet the requirements of the Boiler Insurance 
and Steam Power Company. 


NOTE.-—- WHEN ORDERING, NG, ALWAYS GIVE THE ade THE 














BEFORE ORDERING ELSEWHERE, B WRITE FOR PRICE LISTS 
“Ryne and Wear Agents; GILL & WHITE, 15, Mosley St, Newcastle-on-Tyne. Continental Works . Rue dos ImmeublesIndustriels, Paris 


THOMAS ADAMS, Works of the “Ant and Bee,” MANCHESTER. 


_ Xu __.._—sCx ENGIN ___[SEPT. 19) 19, 1884. _ 1884. 


JAMES IES ARCHDALE AND CO, 















MANCHESTER WORKS, 
LEDSAM STREET, 


BIRMINGHAM. 


Makers ae = ae of LATHES, PLANING, gap ater ial bie. 
AND BORING MACHINE 


ban, CONTRACTORS ro rnc BRITISH & FOREIGN GOVERNMENTS —-<eam 


London Agent: ALLEN 1] LEE, Electrician, 
8, CAMDEN COTTAGES, CAMDEN ROAD, NW. 


Where a Stock of our Tools may alwaye be soon 4114 











BRICK & TILE Sr /Ammcosk, Eigineers and ironfounders, 
MACHINERY, am toa (' A. Atlas Works, Harrow Road, 
PIPE MACHIN ERY, ae Sorext mw ai i Loca | e LON DON, W. 


PRESSES, &c. < ae “4 f a = PN i ry IRON CASTINGS 


Of best London quality for 





Llluat ated Catalogues on Applreation, ENGINEERS, &c. 


EDGE RUNNER sr ia CONTRACTORS’ PLANT. SUGAR MACHINERY HYDRAULIO LIFTS. 


Sole Makers of the HIGH-SPEED” AIR SOMPRESSOR Reduced Prices. 


_, This Com pressor having kKtood the taxt of ton year’ practical working is now most confidentially | recommended aa superior to all others —Send for New Price Lista _ 


BUCKLEY & TAYLOR, 


ENGINEERS, MILLWRIGHTS, AND IRONFOUNDERS, 
CASTLE IRON WORKS, oLDHAM. 


~——-MAKHEK OF--- ——MAKBRS OF THR—— 


STEAM ENGINES, COMPOUND ENGINES 








From 16 to 100 HP t 
——————€ owe r ’ Dr tha Exhibition,” . 
ee mie lone a - = re ee 
5. UNH OS —_— Lancashire Steam 
a a fe Boilers, 


Made with the best Machinery, mith oles Drilled or 
Punched, and Plates Planed, 


PATENT ELASTIO BPRING 


PINION & BEVEL WHEELS, 


ieee rte dine end adapted for heavy work, 
: ng loadsa, and sudden shocks. 


Se ee 


Tae 

AAW PATENT BEVEL WHEELS, 
on WITH BEPARATE STEEL RIMS, 
Applied in cases where great strength ia required, 


eer es Ms » Y 
ip : t é. ; : an MAIN DRIVING DRUMS, 
' H eae, oe i 
Ali eee * ; 





For Ropes or Baltes up to 80 feet diameter 
AM obher classes. ct Nhat moulded by our 
Paten ee 


Agents for Buokley &00.'s puta) 
PATENT COMPENSATING PISTONS. 
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“ur, THE ROGERS | 





LOCOMOTIVE AND MACHINE WORKS. 


BUILDERS OF LOCOMOTIVE ENGINES OF ALL GAUGES 


And for every variety of service, 
PATHRSON, NHW JHRSHY, 
UNITED STATES OF AMERICA. « 












_— ~ 
me hhay 


4117 


eS ee ea s 
“ aoe vi i te ie eg ae be 4 7 


— BALDWIN LOCOMOTIVE V a 


PHILADELPHIA, U.S.A. 
BURNHAM, PARRY, WILLIAMS & Co., Proprietors. 


MANUFACTURBRA OF 


LOCOMOTIVE ENGINES, 


Adapted to ovory variety of service,and bullt accurately to standard gaugos mis 
templates Like parte of different onginos of same clase perfectly 
intorchangeahle 


PASSENGER AND needle LOCOMOTIVES. 
: Ce ee Sith “EO Pees... MINE LOCOMOTIVES, NARROW GAUGE LocomMonlVEs 
a ae oe <. + es STEAM STREET — CARS. . 
mo — —— ELLUSTRATED CATALO@UAS FURNTAHED ON AFrLICATION OF CUSTOMERS 
ALL WORK THOROUGHLY GUARANTKED — 1 






ESTABLISHED 1831. 


ANNUAL 
CAPACITY 
600. 










HAL OWIN 





~ MANNING "WARDLE & CO.., 
BOYNE ENGINE WORKS, LEEDS, 


neve ape ed and constructed ono hundred various Sy pes OF of Tank ran other Locomotive Engines for upwards of thirty different widtha of eran adapted whore no r passin Lae sharp 
gare ee seen shin Yards, Dock any mete, Ad burning coal or woods fo nlvo ‘or spoolal duties required by Hallway Oompnnies, Contractors, Callleries, iron Works, and Minea, 

Brick "woke, = yk ae ome : | ker here Sua Flatations, Bec ae 7 the oe be ger ; bo stendard wauep an) jtaplates in order that hat like parts of various vlassea of Engino 

As difaront Rina & Go. having designe and models of such a great varloty of Engines, are onablod to oxeoute ordera for Locomotive ro iat adapted bo n Fee rod alana ‘Bp is oirery he gacel) 
Locomotive Tank Engines from 8 inches to 15 inches Cylinders on Four or Six Wheels all coupled, always in Stock or in Progress. 2496 


_ SPECIFICATIONS, P PHOTOS, AND PRICES, ON APPLICATION. 


Nee re eer eR a 
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EDWIN LEWIS & SONS, 
WOLVERHAMPTON, starrorosuive 


LAPWELDED IRON BOILER TUBES. 
BUTTWELDED GAS, STEAM, and WATER TUBES. 


DIAGRAM SHOWING LAP AND BUTT WELDS. 

Those two Engravings, representing sections of Lapwelded Wrought 
Iron Tubo (at A) and Buttwelded (at B) show conclusively the superior 
strength of Lapweld, which has nearly four times the surface in contact 
in the Weld over that givon in Buttweld. 


a tem er eee 











B 
BUTTWELD 

















All Gas, Steam, or Water Tubes over Two-inch size are 
—. . . __made Lapwelded by us. 


DAVIS AND PRIMROSE, ji 











ETNA IRONWORKS, BANGOR ROAD, LEITH, N.B. 


IMPROVED DOUBLE-ACTING STEAM HAMMERS 


For Forges, Smithies, Stamping, é&c. 
AWARDED THE 








Sizes from 14 cwt to 124 cwt. usually mn Stock. 


B® punohing and Shearing Machines, hipballdrs’ and Boiler Maker’ tools, bo, SOemgee sce 





\F 
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| L- F MEIELASUEREIS BEOS. & OO., SOUTHWARK STREET, LONDON, 
an urers of Wee Be pies tigen be Jolste in Iron or 8 ean 











cael worn Rivetted Feoring Filtcoh Plates, Bulb and Channel Iron, = 
oe equered Plates, Patent Fi Fire-proof Floors, Gast ‘or We roneen 1f00 
: cone, Tanke and pili ge soaniptlan of Builders’ Iron Work, 


0 Have nowin their TOWN BTOOK 1K 6,006 T TONS, and can guarantee prompt deli es lowest_ Market Prices. 








ae bee nn rene) 8, SECTION TION AND BOOKS rn ON APPLIQA’ 

































ina at 3 x B wm libs. | ap x 3 ae re Cea = muita ft x 8 vm dibs. ae - x8 
Bx 4 Sore oar oa . IE hes 
exe sex a (xu rt laxgen” i aie. Fite eo ia eid at x at 
6 x 4X B14 xB wld, at x ele. B xb = ,, [10 era ee ee 8 xs | 8 x 
Ae feat EX 1d= By [6 Xb, [8 XO RH, [10 HO =, 10k x 7 2100" a x bi x 
@x@i1 x1 SNe ten nee aa ieee t ens a x Eee 
Bees ay ~—— ep, Thcknows, 4” to 7" ee Bias to «i x 
DANIEL ADAMSON & CO., 
Established 1851.] ENGINHHRS AND BOILER MAKHBRS, (Established 1851. 


LET.D, WEAR MANOMREMS TE 


DU IN = 2 
HIGH-PRESSURE, CONDENSING, & COMPOUND STEAM ENGINES. 


E MAKER& 


THE WHEELOCK AUTOMATIC. EXPANSION, ON ENGINE, 


(Grand Prize Paris, 1878, and Firat Prize Cincinnati, 1880, in competition w ith Cordes and other Autdmatia 


THE BULKLEY PATENT INJECTOR CONDENSER, USED in the UNITED STATES ‘at all the LARGE IRON and oer WORKS 
ADAMSON'S PATENT TESTING MACHINES, to Tent from 90 to £2,000 Tons. 


BLOWING ENGINES, AIR COMPRESSORS, & BESSEMER PLANT. 


PATENT HYDRAULIC JAOKS. a aa 
_.. ._ GHNBRAL HYDRAULIC. HIN GINEHEHRS. 


GEORGE SALTER & Co. “ae « 


WEST BROMWICH, 


MANUFACTURERA OF 


Spring Balances, Roasting Jacks, 
BOURDON, SCHAEFFER'S, & SILVESTER’S : 
FPREBSURE] GAUGES, 7 i” 

COLLIERY SIGNAL BELLS, RASTRICK'S TUBE SCRAPERS, lal ach 
CONICAL, SPIRAL, and all kinds of OOLLED SPRINGS made to order. ~ a 
DYNAMOMETHRS 


For Testing Strength of Wire, Rope, Cement, Cloth, do. 
! GOODS BUPPLIED THROUGH ALL MAROHANTS AND FACTORS 











wae ee 












SCHAEFFER GAUGA 
VALVE SPRING a - 
4 










BAOOMOT ive Geuuiay BALANCK “aia sual 





____ RABTAIORG TORE SORAPER 
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NETTLEFOLDS LIMITED, BIRMINGHAM, 


SOLM MANUFACTURERS OF 
| WESTON’S STORER’S 
PATENT DIFFERENTIAL RATCHET BRACE.—PATENT OPEN TOP SUET LUBRICATOR. 


These Braces, which have been several years before the public, and are MUCH APPRECIATED 
by them, NETTLEFOLDS have lately CONSIDERABLY IMPROVED by enclosing the scREWw in & 
SLEEVE (A) which always PROTECTS it from INJURY either from DIRT or BLOws This 
SLEEVE also acts as a GUIDE for the Nut, thus ere it steady throughout the whole of 
1ts traverse, and consequently enabling the drilling to be effected with PERFECT ACCURACY, 

The Suer LupnicatTor has effected a saving of 70 per cent. in the cost of lubricating 
material used for Nettlefolds’ Engines, and has now been fully tested in their works on 15 
Cylinders working to 750-horse power 

Messrs. Hicks, HARGREAVES & Co. write :—‘ We find the saving in ewcess of that stated 
in Messrs. Nettlefold & Chamberlain’s Report—viz, 70 per cent. and the cylinders to 
which these Lubricators have been applied are in beautiful condition, We shall adopt 
them for all our engines.” 

By this Invention the steam is lubricated before passing to the valves, while the supply 
of grease is uniform and constant. 


SOLD BY THE UNDERMENTIONED AGENTS :-—~ 





BIRMINGHAM Wakeman, O. H., Gt. Charles St. ' NEWCASTLH-ON-TYNE Galloway & Co. 

LONDON . Nettlefold & Sons. NOTTINGHAM . Maniore. Alliott, Fryer & Co. 

LIVERPOOL Sharp & pealagd 34, James Street. BELFAST ae Patterson, = ood & Sens. 

MANCHESTER EHdmundsons & DERBY... se H 

GLASGOW W McGeoch & Oe Schaffer & RUSSIA ... . oo o Sumner, Join aed Co. 4 
Budenbderg Manc 

EDINBURGH Redpath, Brown & Co , Thos. Scott. AUSTRIA... «.. .. « » &hmon Henry, Man- 

BRISTOL Weston, J D., & Bon. chester, 

SHEFFIELD Wilkea Brothers & Co., Taaker GERMANY .. .. « « paler 

Bons & Co. 738 


OF WHOM PRICED LISTS AND FULL PARTICULARS MAY BE OBTAINED. , 
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#°-COLONIAL MACHINERY. 


NS “SUGAR, SALTPETRE & FARINA PANS, SUGAR MILL MACHINERY, > 
_— RN & O} L MILLS - | COTTON fe INDIGO | FRESSES- 


; wee ne sree ; 


Hat on fe y) o J prt 3.3 


| eyes, AN i) Ss Dit 23; Se \ 


TAR AND. HRY OR. PUMES 


ICE: MAKING & 2 rye 


—-—- of the highest class a most approved construction « of 
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GUARANTEED ECONOMY OF PRODUCTION. 
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TO ET 


Oldham Boiler Works Company, 


LIMITED, 
AND RHDUCED, 


MANCHESTER EXOHANCE, (Late JOSEPH PRITCHARD & SONS). 


a ays, eS RTARTA 
1 to £ 86 o'clock, : HSTA BLIsSHwDD 1816. * 
P Pillar, Se bs Poteet oe dasa 








MAKERS OF ALL TYPES OF 


IRON AND STEEL ) 


STEAM BOILERS, 


ON THE MOST MODERN PRINCIPLE. 
By Patent Machinery, specially adapted for Drilling, Rivetting, and Flanging. 


i 


ALSO SOLE MAKERS FOR LANCASHIRE, YORKSHIRE, AND OHESHIRE, OF 


MIRFIN & NIELD'S PATENT 


COMBUSTION CHAMBERED BOILERS, 


WITH INCREASED FLUE-HEATING SURFACE. 


Works: OLDHAM, ENGLAND. 


LONDON AGENT: Mr. G. W. BLOW, 11, QUEEN VIOTORIA STREBT, BO. ccc: 
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1 Tho PORTER- OLARK PRO CESS 
Removes Lime, Magnesia, and Iron from Hard Waters, and thus, the 
oauses of Inoru cheaper = Botlors and Pipes. This Process ix in te 
in Papor Bills, Brewerles, r Works, India rubber and isa idol loh Works, Ice 
Manufactoricn, Mustard cad Hl Mills, &c. One Rallway Company cmp oye it 
for toed water to the oxtcnt of 1 ,000,000 geile ns daily, ia one of the London 
Water Comnpanice at tao of tte Pumpin tationa «ft ie also in use in County 
rl lurs, Patlic and other Schools, and Private Mansions, The pure water of the 


lk wells, and annddy water of the Thamos Hahn Blackwall and Woolwich, 


JOHN HENDERSON PORTER, PATENTEE, sekdnibeine urmeucie oe seRianinigl 


i & 2, runoRr STREET, LONDON, FE. o., furnishes the NOOCEsaAry Plant 


6 PRIZE] THE GLENBOIG UNION FIRE CLAY COMPANY, LIMITED, [§.°2?! 


WEST FREGIEIN TY STHABET, GLA G 
SANTIAGO, 1875,1. PARIB, ae SYDNEY, 1879, 2. aa ehiagien. 1883, t. MELBOURNE, 1880, 3. “aLasaow. 1860,2, LONDON, 1882, |. 














All, DESCRIPTIONS OF FIRE OLAY GOODS BRANDS, GLENBOITG, er HNBOIG STAR, and CUMBERNAULD 4704 


BRIDGE FOUNDATION CYLINDERS 


THE STOCKTON ety CO., 
CKTON-ON- TEES. 


Make a Speciality of this work, turning out over 100 tons per week; also large quantities of Railway aoe 














Phe Metropolitan Railway || = PONDON STOCK 

caine ARRIAGE & WAUON COMPANY (Limited, a ge | LISERAL DISCOUNTS AND TERMS 
they Works, Birming! y = 

Jounvn Widoitt and News, Mamita turers of [taslwn oo JAMES E. & SAMUEL SPENCER, 


Oarrluyis, aay Curk, Wagons, and Railway 
fronwork of ¢ da anc riptio n 

WAILWAS CATEAE Ss and WAGONS built ue yy 
CASH, of UPON DF he} A 


Ki REE PETES A ES ATE OSS NENG OO a mea SR 
TENDING on. ra SPREBS of LEA ‘ \ ws ww 
lnagse monte r of COAL, IONSTONE BAL, H F ses o: a all des = x =< i. nner = — coal , 
LAST a doother WAGONS to be ee me JCEM Hae Ae Hy ny # ng bot ee 
Manutacte ry and Chit Ollice — Saurusy Wonks fe, TT eatery fe lt, Weol dite, Fina ae 


= | Warehonss 3, Three Cranes Lane, Uppor Thamor 8t , F.C 
as Offices 3, Quoon Btreot Place, Cannon Btroct, Tondon, Bg 





ASEH MINGIEAM OAK TANNED "AND GREEN PICKING BANDS 
franch Wagon Works East) Moors, Capirr White Ga and to pa Vhs ie Call Arown Lesther and Fh as ny Lars Tap Lethe 

and GARAT FAdTRRN RAILWAY, PRTRRBOROTUGH ri trop ond Beko t Leathers of Katt a ongth id (puntity 

" pee Qilious--No 86, GRACECHUKCHU aren 1 R V N C BA N DS. AND ALL Or HEh MECGBANICAI, Rann. 40906 

PARK ROAD LEATHER WORKS, BINGLEY, YORKSHIRE, 

ee pce i flr gti sc Sch ype P-Series rh ha pS hich eg 


R. HORNSBY & SONS, Limited, 


[eietet] General and Agricultural Engineers, lronfounders, aiasaiaen &c. [Eateeienety 


MAKERS OF IMPROVED STEAM ENGINES OF EVERY am FROM 2; TO 100 HP. 


HORIZONTAL 
STATIONARY 


Both Supple & Compound, 
with of without (Condensers 


COMPOUND 
Undertype Stationary 
With a Sadat Condensers 
HORIZONTAL 


WINDING ENGINES, 


hoTu 
Diicet acting wd with Gearmy 


TRACTION ENGINES 


PORTABLE 


Wath diside on 
Chitynede Cvlipdlers 


SEML-PORTABLE 


With brsgde or Qurdsach 
vtaaeleaa 


VERTICAL 


CROSS-TUBE BOILERS. doe 


. 
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VE RTI C AL h i ied ui iN Ta 0 4 (a a int ll i OCIS PAGE 
eee - ————_ ee AutomaticRxpansionGeal 
Vertical Tubular Boilers, FIXED HORIZONTAL STEAM ENGINE 10 TO GO HORSE POWER, EITHER WITH NEW PATENT AUTOMATIC SE Le ea 





EXPANSION GEAR OR HIGH SPEED GOVERNOR WITH THROTTLE VALVE. 


BOILERS : Lancashire, Cornish, Vertical, Cross-Tube, Multitubular, Ego-Ended, etc, etc 


The New Hornsby 1884 Twine Binder, winner of the First Prize of £100 of the R.A.S.E., and the First Prize of £100 of the Highland and Agricultural 
society of Scotland (being the two largest prizes ever offered), besides other high-class Awards. 


For Particulars of the most modcre Lmproved and snecesstul Agnieultueal Machlnery, inehidiny the RA SE Fiat Prize Mowem Ruapers, Ploughs, Dressing Machines, Corn Sorcens, Turnip Cutters, Root Pulpers, & , 
SEF ILLUSTRATED CATALOG FS tn 1 ny lish, French German, Spanish, Russian, &e , aent Garis and Post FRxg on application 


PLOUCH SHARES OF CHILLED CAST IRON, WROUCHT IRON, MALLEABLE IRON AND STEEL, OF PATTERNS TO SUIT EVERY VARIETY OF WORK, AND MADE TO LOCAL PATTERNS IF DESIRED, 
At the most Important I xhibitions and trials since 1874, R HORNSBY & SONS Specialities have gained 565 eo including 69 Gold Medals, 126 Silver Medals, and 323 FIRST PRIZES 


SEPITTLEGATE IRON WORKS, GRAN TELAMI. 
London Office: 84, LOMBARD STREET Telephone No 1294 South African Depot ; EDINBURGH BUILDINGS, DOCK ROAD, CAPE TOWN 


Serr. 19, 1884.) ENGINEERING, XLVI 


HYDRAULIC RIVETTERS 


OF THE MOST RECENT TYPES. 


ee 
we LT 


Punching, Shearing, 


Bending, 
Forging, Hoisting, 


AND OTHER HIGH-PRESSURE 


HYDRAULIC MACHINERY 


Please Note Change of Address : 


ANDERSON & GALLWEY 


Hydraulic Labour-Saving Machine Makers, 
CREMORNE WORKS, 1095 


CHELSEA, LONDON, S.W. 
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RACGOSINE OIL 


THE RUSSIAN Heleste eid tilice LUBRICATING OIL. Gold Medal, Paris, 1878 


m acid. | Never or cl 


nag dabiniegt ee aloes THE PERTH GAUGE GLASS, 
N 0 VV RA G OS! N E & Cc O., i Warranted to stand upwards of 1500 Ibm. prosuure to the square inch, if »¥ 


Ip LANE and bear great variation of temperature 
- 4 OL , LONDON, £.0., These Modals have been awarded for the above-mentioned qualities. 
Vase (And Love Lane, Quayside, Newcastle-on-Tyne, 


Works—BALAOHNA and CONSTANTINOW, RUSSIA J O H N M O N Cc RIE F F, a A a 
North British Glass Works, ‘PERTH. 













Prove Insta and “full ‘purtieudare on 4 anpheatron «779 





FOR CAL. 


= ——- = a ~ | == : 
cal, turn aniaraecowran) «=» THE “INFLUX 
24 AVINSTANTANEOUS- STARTING 
















| EMPIRE WORKS, 
> 8=6GREAT BRIDGEWATER ST., 


: Libel ctdeiuar cand ome AUTOMATIC RESTARTING INJECTOR 
E ee _ a 7 Brooke, Holden, a White's Patent. 

: GRANDISON’S ee : eal The Sule Lafting Thea devoid of 
a. Spindles, Levers, Adjustable Tnternal 


Pats, or hinged Nozzles which lifta with 
out manipulation and restarts automati 
ally. Instantaneous action on Steam 
being turned full w Works equally well 
lifting up to 12 i., or as a ‘tnon hifter ” 
Tivalunble for Locomotives, Traction En 
guuex, Marine, and other Boulers Can ho 
geen working on application , or rofcrence 
wall bu given as to thei sir porfect reliability 


Empire 
Lubricator 


Which shows each drop of oil passing into 

the steam through the medium of a Glass 

Tube, and is the BEST APPARATUS now 
known for Lubrication of 


Fae] STEAM ENGINES, 


TMT 





For Prices, Ke., apply to 


HOLDEN & BROOKE, 


ST. SIMON WORKS, 
BSALEORD, 


re SOLE MANUFACTURERS.—Also bolu Makors of 

ee BORLAND S Bb 

PATENT BOILER DRILL 
For Drilling Boiler Shells 


LIORNSEES FOR THE SOUTH. 


LEWIS OLRICK & CO., 
LEADENHALL BT., LONDON. 








Lubricatora sent on approval to any part of 
the hingdom, and references given to users 
inall parts of the inhabited world, 
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FURTHER PARTICULARS ON API’LICATION 





‘STTZZON CHONIA ON ttt, 
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Pa ae ny a rae eunietdilladateheniemetedahiieialdWenteniaaetemeniaameesameteadaiened PE ARR PE ETE TP SPE Dag 


TAYLOR & CHALLEN,/EDWARD HAYES, Engineer, STONY STRATFORD 









ENGINEERS, (LONDON OFFIOE: i2, GREAT ST. HELENS, E.O.) = cai 
BURDEN GE AD. STEAM ) one P Seer /\ ion ad 
WITHINSHAW'S PATENT A LAUNCHES womens —— ores Ny i tad, 
Feed Water oe an | 2 NG gp Engines on and Bett 
HEATER Aue 
The most powerful i BUILDER OF" "STEAM TUGS AN E TAI U NCH ES 


Invonitand 
Great Saving in Bollers, 
Coals, and Labour. 


LARGE HEATING SURFACE 
Fulid Drawn Brass Tubos 


free Kapunsan 
No #rurf ahora to the 
Tubes 


Speciality in Bmall STHAM TUGS for towing Barges and Ligh 5108 


kK. PAGE & 00, 


Victoria & Bedford Ironvwérks, | 
BE DFO! FORD. 


Dlustrated and Priced Cat: Catalogues Free, in 
English, French, Spanish, or German, 
on _on application 4718 





——- 4887 
Lust on applicatton 


BY ROYAL LETTERS PATENT, 









15,000 to 20,000 Bricker per day 


“'SPECIAL TOOL STEEL 


FOR ALI PURPOSES. 
BESSEMER AND SIEMENS STEEL FORGINGS AND SHAFTING. 


vmaTHeeS | ISPECIAL TOUGH MINERS’ DRILL STEEL 


Fly-Wheel Portable Engines CRUCIBLE CAST STEEL TRAM CAR WHEELS AND AXLES. ; 


ARE THE BEST FOR SMALL POWER. 


™ iy ahaa tec ASKHAM BROS. & WILSON, Ltd. SHEFFIELD 


hi04 



















G. R. MATHER, a a ae mafia C CHATWIN ‘S patina HAND-POWER SOACHING, ’ | 
WELLINGBOROUGH, ENGLAND. Gold & Silver Medal & pers, 2. VAN 
W. R. PALMER,|® ff} mcsicetens “o 


Calcutta Exhibition, 1884. 


LID TED, 
BACOT STREET FOUNDRY, 
BIRMINGHAM. 


Pos. } MALLEABLE SIRO “oaCTINGS, 
i hi Guaranteed tran ’ 
Le 

| 









Tate rn, Of Went 
K ‘uate and a at Low Ratas 
Caatings for the =Bioyale and Trioyele 


ye 


pai a STOCKS AND DIES. 






ee, CHATWIN, 


GT. TINDAL STREET, BIRMINGHAM, 


ete pe 1 Co MANUPACTURUR OF 
ad |e rOCKS, DrzsSs, AND TAPS, 
, PATENT HAND-POWER SCREWING MACHINES: TWIST DRILL6, 
STANDARD CYLINDRICAL GAUGES, RIMERS, 
CLYBURN, BUDDING, AND OTHER SPANNERS, 


RATCHET BRACES, TUBE CUTTERS, TUBE WRENCHES, TUBE VICES, 
And General Tools for Engineers, Gas Fitters, de. 














GOLD ce Sd PARIS, 1878. 


GAUGE GLASSES 


AND 





CLYBURN SPANNER 


HN AMELS 
For Iron, Cast-iron, Copper, &e. 


pe * GUILBERT MARTIN 


Patontio and Manufacturer 
of the 


PATENT 


RED REFLECTING 
GAUGE GLASS, 


Showing through the water 
a Broad Red Line 


ENGINEERS’ ANGULAR gs, 


BUDDING SPANNER. Jl @ 







NB - All Glasses are of 
the tincst quality, and manu 
Eo factured expressly to resist 
oxtiome pressure 


DEPOT 


PE {11 & 2, FALCON STREET, 





-GREEN’S PATENT 


Aldersgate Street, ee 
waried th tee Lara at the CALOUTTA ae orm ieah in addition to 
LONDON, E.O. : ee beens : LS previously given at other Exhibi 


% 
Deas Bee Om BURGER; ST. ANN’S SQUARE. MANCHESTER. WORKS: WAKEFIEL 


Sepr. 19, 1884. ENGINEERING, 


a \ BUTTERS BROTHERS, Contractors’ Engineers 4 g aD 
rah, | PERCY CRANE AND ENGINE WORKS, LAMBHILL STREET, PAISLEY ROAD, he 
x .s ey Henderson's Patent DERRICK CRANES, from 15 Cwt. to 30 Tons | 
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-. OFFIOKK NEk yritune suow 

fn \ so ; 7 og 
: 93, Hope Street, Yeh aaGlins 
aLasaow. %* J 










ALSO 
PORTABLE, WHARF, a bee “FG 
WAREHOUSE, QUARRY, 4-0" yy. | oN 
AND ALL KINDS ROA a y 
OF CRANES, HAND 
AND STEAM 4 


L 
ow of Cranes, Engines eon 

sae ba Poke me ad 
ee of Dotieonee 










ae 


COMBINED HAND 
and BTEAM DERRIOK 


y BUTTERS’ 
, isa laa Made from 14 to 30 Tonr 


ORANES 


wear 


8T TOGR 
WHARF CRANE 


STOTHERT & PITT LIN 


— ENGINEERS, BATH, -—- 


SOLE MANUFACTURERS OF WILD'S PATENT 


SINGLE-CHAIN DREDGERS 


FOR USE WITH ORDINARY STEAM CRANES 








Makers of all kinds of 





Fig. 584.—OPEN. 


WHOLE TINE DREDGER LONDON OFFICE: 30, “WALBROOK, _ EAC, dt eas 


ae 4s = CLOSED. _ 
“REGISTERED TRADE VAR 





PHOSPHOR BRONZE 


The Best and Most Durable Metal for Bearings and Bushes of every Description ; Hydraulle Pumps, Pinions, Valves, &e.&e Wire, Tubes, Sheets, Rods, Steam Fittings, Tools, &e. 
Bort. Pee G pep wy Ceobusp eet UMD SEW HEAL 1476 


The PHOSPHOR BRONZE COMPANY, Limited, Sumner & Emerson Streets, Southwark, London, 8.E. 








Oe 


CLARKE'S CRANK COMPAN Y, Ltd. 


BENT CRANKS, MARINE, LOCOMOTIVE, 
SOLID WEB CRANKS. AND ALL KINDS OF 


7: me STEAM ENGINE 
FORGINGS, SHAFTS, AXLES ek Geen 


BOTH IN IRON & STEEL. 






Bee eas ee 
ee 


ery 





PATENT ORANK WORKS, LINCOLN. London Offices: 3, Bloomfield Street, London Wall, E.0.% 


Se ER Ae mem MA a al A A a SPM rate eee ne adnan 


MARSHALL, SONS, & CO., Limiten, 23. 


BRITANNIA IRONWORKS, GAINSBOROUGH, AND MARSHALS BUILDINGS, 79, FARRINGDON ROAD, LONDON, E.C. 
MANUFACTURERS OF PORTABLE, SEMI-PORTABLE, HORIZONTAL, FIXED, VERTICAL, 
AND TRACTION ENGINES, THRASHING, CORN GRINDING, SAWING AND 
TEA PREPARING M/ MACHINERY. 


PORTABLE ENGINES, 1}7035 HORSE POWER, 


Adapted for all Countries, and constructed to Ny Coal, Wood, Straw, Yagetable Matter and Refuse as Fuel. 

Alao fitted with Patent AUTOMATIC EXP *ANSION VALVE GEAR, for Bor soaueing Groat Eeonomy in Fuel and Regularity of Speed under varying: loads when required. 
CALCUTTA EXHIBITION 1884—FIVE GOLD AND THREE SILVER MEDALS. 
AMSTERDAM EXHIBITION, 1883 — THE DIPLOMA OF HONOUR. 
ELECTRICAL EXHIBITION, ORYSTAL PALACE, i882 — GOLD MEDAL. 
MELBOURNE, I88! — HIGHEST AWARD FOR ALL EXHIBITS ; FIVE GOLD MEDALS. 
SYDNEY EXHIBITION, 1880 — TWO SPECIAL AND FOUR FIRST PRIZES. 

PARIS EXHIBITION, 1878—TWO GOLD MEDALS AND OTHER PRIZES. 


ee ee German, Spanish or Russian Free on application, g620 


et 


“ANGELBERTS * “vasusaee 


POR CYLINDERS, VALVES, HEAVY BEARINGS, and SHAFTING, Price 3/9 per GALLON. Delivered free in Umted Kingdom. 
Saves 40 per cent over Tallow, Lasts tree as long as Olwe Ou 


ENGELBERT & Co» LUBRICATOR.’ 


Twelve Years in use. See Testimonials. CANNOT GUM OR CLOG. 4917 


























Om se re ee 


.@ ELECTRIC LIGHT ENGINES@j 


TO THE PERFECT STEADINESS AND SENSITIVENESS 
OF ANY ENGINE OF THIS TYPE. 


eee eee eel 
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1 FULL PARTICULARS, PRICES, dc, ON APPLICATION TO 


“SCHAFFER & BUDENBERG, MANCHESTER, 


Oe a LE RS TA SR TE PA epee Ref actrees 





ONE OF THE (CALCUTTA EXHIBITION, 184, BRONZE MEDAL.) 


THSTIMONELALS 5 
Wo have racelved from neers of our Hammers 
* York St Works, Lamneru, SE , 
London, April 10th, 1884 


Messas WL kJ Puaven, 


Dear Sirs,--ln reply to your letter of the Sth inst , we 1A Mi Mi E R S 
have to atateethat your hammer has worked to om entire 
satisfaction in ow athe’ shop Asa hammer suitable for a 
7 wouk eee a ad engineers smuthy, he ; : 
ter control ate te, work vo well ve weutwely More Economical & Effective than Steam Hammers, 


taking no appreciable power from the shaft to work it For Various Sines and Designs. Player & Longworth's Patents. 
engineors’ aunithe’ work we consider it superio: tu « steam CATALOGUES AND TRETIMONIALS FRER 


hamm 
id We are, yours, falthfull WW. dc J. EAA WEIMER, ENGINEERS, 
W. H. ALLEN & CO, LIONEL STREET, BIRMINGHAM. 5064 





Cele teneteiitendienbe 


IMPORTANT TO USERS OF BELTING. 


GANDY v. REDDAWAY AND OTHERS. 


eRe rer a have been issued and largely ciroulased in this country and abroad by Mr Maurice Gandy, in which he gives prominence to our name without mentioning the whole 
of the facta in conneotion with the above action. It is therefore necessary for us to inform the Users of Belting that the Action of 


GANDY v. REDDAWAY & CO. and Others was dismissed as regards us, WITH COSTS TO BE PAID BY GANDY to 
F. REDDAWAY & 00., the Patentees and Sole Makers of REDDAWAY'S BELTING. 


We claim to manufacture the Best and Srronagst Cotton Belting in the Market, by Machinery of special construction and of our own invention. s 


Calcutta Exhibition, 1864.—Awards for Cotton Machinery Belting in competition with other Manufacturers : 
EF. REDDAWAY & CO. FIRST sth rgb SILVER MEDAL 
iE MAE 3K @ 


ao 
REDDAWAY'’S PATENT CAMEL HAIR BELTING, | REDDAWAY” S PATENT MACHINE-MADE CANVAS HOSE. 


—: F, REDDAWAY & 00. PENDLETON, MANCHESTER :— ‘ 


ere aay 





“Priabed by © at thet Fitting ¢ 4 Par as ee ETT ee: Usaaoms Gn mt Vit EMG, 3 
Oediors Ba a, in tne Parte A Paul, OF daz aed gS crecedaae . ane, ane ¢ re lentemh 19th, LAB4, 





OFFICES FOR 


VOL, XXXVIIL—No. 978.] 











co NTENTS. PAQR 
The Festiniog Railway (7Uustrated) 283 
Messrs J Walker, Parker, and Oe ’s Lead Works 287 
The Balt Mines of Northwioh 290 


Portable Punching and eavine Machine (Jééts- 
* trated) 

Motallurgion! Notes 

A New Regenerative Furnace a Uustrated) 

Tnoffictent Continuous Brakes 

Anutomatia Injectors 

The Bursting of Hose Pipes 

Notes from Cleveland and the Northern Counties 295 

Oontinuous Brakes 

The Flint Chemical Worka (Illustrated) : = 


ane 


Thelron and Steel Institute 299 
Notes from the United Btates 303 
Rotes from the North . 201 
Notes from the South-West 304 
Oracible Cast Steel 304 
The Bye-Products of Coal 305 
“Baginesring " Patent Record (iustralea) 30 


Portiand Cement, 





manufactured by 
Francis and Co., 


4714 
The pelonrsted Nine Elms Brand, established 1810 
Medals London, 1851, Philadelphia, 1876 , Paris, 1878. 
Offices . Vauxhall Loudon Works, Cliffe, Rochester 





ortland Cement, 
ran wOULDHAM OnuanT COMPANY” Gr, by 


home 
consumption and export —For prices, &o., address 
80, Lime Strest, London, BC a9 


ee a rer ttt 


Resby Portland Cement 


COMPANY 
MANUPACTUREEA OF 


Portland Cement 


Of the Greatest Strength and best ity Reman 
and Liss Cement, ae tars Hydis Lime, Ground 


RUGBY, WARWICKSHIRE 











Wonrus Naw Bitton 4ND Nawsoup 4867 
ocomotive Tank Engines 
designed and Seca 


MANNING, + rina Works “i a ANY, 
or s 


Gee their ifusteated A Advertisement, page 45, 


Se 


Lccomotive Tank Engines, 


TRAMWAY ENGINES AND CARS 
Bails by THE FALOON ENGINE and OAR WORKS, 
ted, Loughborough 8206 


Limi 
__ See Iustrated Advertisement last week, page 10. 
ton and Co., 
ENGINEERS, 


R. E. Crom 
WANSION HOUSE BUILDINGS, B.C. 4812 


ELECTRIO Lig 
See Advortisoment last week, page 2 


tannah’s Pendulum oe 


For KW” For Prices eeo alternate weeks. 


Atkinson's Gas Eng ines, 


SELF STARTING. COMPOUNDED AND 
BIMPLE. 


BRITISH GAS ENGINE AND ENGINEERING CO, 
11, QUEEN VICTORIA STREET, LONDON 
See Advertisement last week, paye 7 


8 aati “Ot ”Feagines 
Usre 25 to 75 Y leas (GS 


Be HP ' than 
Ne: " Ary other Fingine. 


& Patent Self-Starter, 
ta 4776 


est made, may now 
b stey sPatent Twin- Engine 
alse every Revolution, Very Steady in Running 
T AWARD Af Patty Ensoraicat Exmteerion. 


Mey Bros.,Ld., Manchester, 
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ae Ditton, Su rroy 





(Se at the General Post Ofkce 
as a Newspaper 
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LONDON: FRIDAY, SEPTEMBER 26, 1884 


team Launches. — ~ Messrs, | ] 
YARROW and COMPANY, Poplar, London, 
are prepared to contract for— 

Screw Steamers having «pecds up to twenty-six 
miles an hour Paddle Steamera having draughts 
down to é inches of water Machinery constructed 
for boata built abroad. 4778 


QGteam 1m Launches, fitted with 


really efficient and Gacaeaihie tubular noes 
For small stoatmers, steam 7 dekat salt flate 
ener boflera will bo found unrivalied —- yes ly, 


ee a a a ge 


| team Launches in Stock.— 


VOSPER & CO, Broad Strest, Portsmouth, 
Build in Steel, Iron or Wood, Sea- sing Launches, 
Atted olthor with their Patent Bilont Engines or 


8551 
V& co 3 __V_&C0'S Bteal al Boilors work wall | in salt water 


Prorrestt & Son, London, 


SHIP AND LAUNCH BUILDERS 
ENGINEERS ABT 


G. E.G. Des Vignes, Chertsey, 
® y, Builder of First-class High. 


vee Bteel 
Yachts TTannaben, ‘& Torpedo Koate Estah 1869 8794 


Miller & Tu Pp, Steam Launch 


BUILDERS Neonat LONDON 
UWustrated Price Lists, with Photos , Six Btamps 4547 


Lis and Hoisting Machinery. 


—R WAYGOOD & CO, Falmouth Road, 8 E 
_ Apply for Hlustrated Cataloguos 6198 


ohn Spencer and Sons, 
NEWBURN STEEL WORKS, 
N EWOABTLE-ON. TYNE. 


SPRINGS, BUFFERS, STEEL CASTINGS, FOR- 

GINGS j, LOL BTUEL, FILES SPRING STEEL, fi, 
SIEM BLUOMB AND BARS 

‘Pandan Manors, _Vieroria Bt, Lospon, 5 WwW. a 


Jonson & Phillips, Telegraph | 


eRAGiOle ten ELEROT ANS, and 
TRAQTORS, 16, Union Court, Old Broad oe EC 
Works and Whart at ‘Chariton, 8 
Makors of all etagrtd &o , for the co iets equip 
ment an sotrie enke, Gal le Factorios me Bteamors, 
Onbles, and Carbons, &0 4762 


Steam and Hand Cranes, 


OVERHEAD TRAVELLING CRANES 
and and Power for Driving by Cotton Rope or Tumbler 
care DIRECT ACTING STEAM HOISTS, AIK COM 
ORS, HYDRAULIC PRESSES, H Y DRAULIO 
Me ORANES AND LIFTS, DONKEY PUMPS 
HENRY J OOLRS, 
89, SumNBp Steaut BoUrH WARK, 
_LONDON 





teel Hyd |_ Hydraulic Cylinders, — 
BESSEMER & OO , Limited, 
SHEFFIELD, 


Bee Advertisement, page 85 3627 


Villans’ Patent Compound 


ENGINES, for manne anid pence es UTPosos 

Atock sizes from 6 to 1601 HP Spenal tne for 
Electrio Lighting —WILLANS & ROHINS N , Thames 
HWS 








T= Roofs, Sheds, Buildings, 


Hovans, Hest work, reduced priced: Dixon'sspecial 


Cunvap [now Htoormare the most economical fors moe 





bo 45 tt Catal , Dealgue, Extimates, 
ISAAC DIXO Windsor ironworks, LiVERrOOL. 483 4338 
eorge Russell & Co," 


ENGINEERS and BOILERMAKERS 
ALPHA STEAM CRANE and ENGINE WO 
MOTHERWELL, nor GLASGOW 
. SILVER MEDAL, PARIS, 1867, 91 
Staumne Stasi Plates, ANGia, Rivers, Bans, 
Foaainas, daatinas, &c 


[the Landore Siemens Steel 


CO, LIMITED 
____LANDORE, B60,  SOURE | WALES 4961 


Tr TRAMWAYS 
yi ‘e 


Carrin 
See Tu 


wae Yom 7, Obeaplts, BC. — xo" 
A ~~” First-Clage leanne: 





“ Engelbert’s iabnesten 


eee 


EF ADVERTISEMENT LAST WREK 
On Back Outaide Page of Cover 


 eeaenemnmant A766 
4910 1 66, Urrux Grounp Strant, Buacararans, Loxpon, 8.5. | 





35 & 36, BEDFORD STREET, STRAND, LONDON, W.O. 


ee 
Sel 


a 


or 


aia, aeicena , ea ate ae a ts ae ee eee rent ne a 


ee + 


Prick 6, 
Y Post tT 640 


-~ 


raanen and nd English, aden: Mar “Boilve Ip. 


Uu 
H FNGINEERS AND MILLWRIGHTS BURANCE OOMPANY, LIMITED = Hatal- 
IRON AND BRASS FOUNDERS, BOW, LONDON, E, | lished in 1874 for the INSURANCE and PERIODICAL 
DREFUGING MACHINERY INSPEOTION of a'l kinds of Land and Marine 
HYDRAULIC MACHINERY Boilers throughout the United Kingdom —-Por par- 
‘WILLIAMS’” PATENT CAPSTANS tieulars apply to the Secretary 17, Queen or 
LAND AND MARINE STEAM ENGINES Strect, London, E C 4769 
DISTILLERY AND BREWERY PLANT The "Auaured are secured againet loss from cla:ma 
FLOUR AND RICE MILLS ae d undor the Employors’ Linbtity Act, 1880 
WATER AND GAS VALVES, CRANES, LOCK PP 
GATES, & PUMPING MACHINERY “ Differential ” Pumping 
J 


—n 




























Mines, Water Supply of Towna , Irrigation 
___STEAM LAUNCH MACHINERY 4056 | great Mie Pumping Sewice, cd. Gecanl 
oller Tubes, Iron, Stecl, and HATHORN, te EY, CO. LEEDS 


HOMOG ENOUR H,D, & Co have Pattorns of ‘ Differential” Engines 
EDWIN LEWIS AND SONS, of all eixos from 8 to 500-horae ower, and have fact- 
______ Wolverhampton ‘4 





883 | lities for supplying vory powartul Engines and Puao 


at a ahort notice 
Jron Boiler Tubes.—|-—— 


THE CALEDONIAN TUBE OOMPANY, 
COATBRIDGE, noar GLASGOW, 
Having Special Stock, Shipments and Hepairs nxecuted 


HIGHEST AD AND. PARIS, 1873, 


(oldsworthy s Emery, 





___vory rapidly 7 E C] | 
Mubes. Joseph ‘Aird, mery Cloth, 
MARINE, 
ioe’ TURK WORKS, Glass Paper. 
BORING, — | 46 QUEEN VICTORIA STREET y 
COLLIERY | *" sD aactiian Ii ast K erry Road Engineenng 
WORKS ang Limirap, Hy irate Fngine ora, 


LARGE TURES | Quaun'aCramnena, b, MARKET AST 


LAP-WELDED | Mr L W SUTCLIFFE, ME, Millwall, London, E  Parkea'k Patent Portable 
1 


Hydraulte Oranen, Litta, and Hosta. Duokhany'a 
TO Leo DIAM AGENT ld Patent fpepeuaes Woighing Machines files 
Russell 


Seo illustrated Advertisoment Inst wock, page 14 
James and Sons, = Se ear 
LIMITE [)redgers and Excavators.~— 
CROWN TUBE WORKS, “WeDwespuRy 


nee ee 


London Warehouse 108, Southwark St 5 E. IGHEST PRIZF ( 
Leeds Warchouse 6, Mark Lane, Briggs : ste AD EMOTE 
ae Price [data on application YOR 
[ren and Steel Tubes. — ALY PUAUT IC DREDGERS 
JAMES EADIK AND SONS, —= 
CLYDESDALE TUBK WORKS, 
____- RUTHERGLEN, noar GLASGOW —_ 5195 Bruce and Batho, 
Steam Hammers (with or 9, VICTORIA CIIAMBENS, 4743 


without guides) Hand worked or Self acting 
TOOLS for SHIPBUILDERS & ROLLER MAKERS 
__DAVIS & PRIMROSE, LEITH, NB 4376 


WESTMINSTER, 8 W 
Seo Ifluatrated Adv ortisement last week, page 5 





ig Patent Corliss Engine —_ 
ane PATENT CORLIRS GEAR ENGINE, with Sterne & Co., Limited. 
Deamilee: oundry, Kirkcaldy, NB These ongines . 

are made Horizontal or Beam, Condensing Non-Con Sole Makees of 


donsing, and Compound Alvo makers of Rive Mills, 
add Papor Mille, and Genera) Engineers. Machinery 
shipped or trucked diroct from the premisoa, BH 


Lardingham’s Patent Sec- 


TIONAL STEAM HOTLERS (annular water tube 
aystein) = biiclancy, economy, aci easibilits , compact 
newa, wafcty —For full particulars, apply tu GG M 
DANDINGHAY, Enginevr, 191, Fleet st , London be 


\team Boilers, 


Ready for Delivery 


(Vlerk’s Patent 


Qclf-G tarting, 
(G28 EK nerine, 


WIGHEST AWARD, 
SECTION ELECTRICAL EXHIBITION, 


-——_- — a 


BRITISA 








& J oaLLoway & SONS, Manchosicr PARIS, 188! 
. Always keup 4 Jargo atock of ‘' GALLoway" an 
Two-rLURKD” D” Bollers roady for dispatch 5060 GOLD MEDAL, 

i CRYSTAL PALAQE ELFCTRICAL EXHIBITION, 
Freld’s Patent ‘Boilers and DaNDOn Gee 


LEWIS OLRICK & CO, London 50-46 
__ See Ulustrated Advertisemont lant week, page 24 


40, KING STREET, OOVENT GARDEN, WC. 


Gtrong’s Patent Feed-water 
omas Kell and Son, Litho- 


execute every descr! oe of Heaters and pur ihers, 
ray Tr Ghromo Ith lith phy, Engraving, and 
ginocoring, Architectural, and Pictorial wITlt 


led "in best manner Papor Drawing, photo-litho- 
graphy, &c —4 ny ka —40, King 8t_, Covent nt Garden, WO S62 


team Cranes. 


BTERNE AND WAINWRIGHTS PATENTED 
IMPROVEMENTS 


ee Ne Rey Wheels, 
Thomas Smith, Midts 
Bream Ceann Worses, OLD Founper, 46345 By aC ©8, 
RODLEY, neax LEEDS. Spiral Springs. 


See Ilustmted Advertisement last week, page 27 _ 


7 Crown Iron Works, GLASGOW. 
J nternational The Crown Iron Works 


EALTU Tho Crown Iron Works (Hollinwuod), MAN- 
H 
CHESTER, 


FEtuinrtion 
PAUL PFLEIDERER'S PATENT 


Bread-Making Machinery 


In Baker} Section. 


10, Victoria Chambers, WESTMINSTER. 
City Office and Show Ruome, 40, CANNON 
STREET 


10, Rue Laffitte, PARIS, $868 


ad an te 
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EXHIBITION, London, 1885 
Invision F, INVENTIONS 
Patron : 
HER MAJESTY THE QUEEN 
President 


WR THE PRINCE OF WALEA, 


KG 


Applications to Rxhibit must be made on Printed 
Forms, which will be supplicd on applieation to the 
SECRETARY, International Inventiona Exhibition, 
Those must be Alicd up and 
Gi 83h 


South Konsington, S W 


CIVIL AND MECHANICAL ENGINEERING 
CLASRES = I'rofemsor A BARR, Se, Ob 


of tho College, on the 7th OCTOBER = The pro 
apottua may be had (free) from tho SEORETARY , 
4G prowpectused of other Technical Clasads, ax well 


ax of the general department of Science and Arta 
s . 1 
{ niversity College, London — 
A Course of Ten Loctures on “ Vanya GRar 
and Valvi Qoar Diagramme,” for practical mon, will be 
givon by Profesaor Aurx DB W Kinxroy, M Inst 
CH, on Tuosdays at Six, commonc ing 7th Octobur 
The first locture is open to tho publle Fee for the 


Cours, One Guince Q flo 
TALFOURD ELY, MA, Secretary 


~ 





[J mversity College, London om 


DP PAUTMENT OF APPLIED HCIENCE AND 
TECHNOLOGY 
ENGIN FRING & MiCHANIOAL TECHNOLOGY 
Profexsor Anes Bo W KeNXNEDY, M Inet CE, i 
inst, M,¥ ars 
CIVIL ENGINEERING —Profewwor L, F  VxxNon 
HaAkoourT, MA,M Jnat CE 
ARCHITECTURE — Professor T Sloaxa satu, 
CU LISA 
CUEMICAL TECHNOLOGY --~ J'rofumor 
GkRanAM, D Ne FTO 
Lectures and Practical Work in Engineering and 
Chemical Laboratorics COMMENCE 8rd Octohor 
Prospuctusex may bo obtained from the Collage, 
Gower Btreot, WO a 
TALFOURD FLY, M A, Becretary 





CiasB 


[J mversity College, Bristol. 
"ENGINEERING DEPARTMENT 
ELE KILAW 


The SESSION 1884 841, BEGINS on OOTOBER 7th 
Sho Department of Koginooring includea separate 
Courses for those intending to become Oly il, Mochanical 
os Woctrh bnygineors, or Surveyors or Aroliltecta 

Atudeuta jn Mechanical Engineering who study 
durlig the wi winter monthé at the College, can apend 
the rest of the yoar In the workshops and offices of 
vations fring in and near Bristol 





Prorenxsor It 8 


Surveying and Fieldwork ocoupy a prominent place 
mthe Civil Knginvering Course during the Summer 
Term and arrangomenta have hven made with load 
Ing Civil Kiygdneers and Arohitects for the antry into 
their offices of Ktucents who have passed through 
{he respective coursed 

Information with regard to tho lodging of Studonts 
can be ebtainead on applloation 

Calendar, containing full information, priog la, by 
¢ Ia. 3d —For Prospectus and further information 


Puree 
i oe ALFRED E STOCK, 720 
Roylatrar and Sooretary 


wr - ——- 


Brste! 


Boarp o¢ Govrunors—Til 





ing School.— 







OOLSTON TRUSTEES 
u the lst OCTOBER, 


SE kane 


The NEAT SESSION BRGIN 
1HRd 

Tho full course of Instruction @¥tends over two 
years, hut Students age received wo Wieh to Aniah 
thoir atudios at the end of thoir first geasion 

Tho work of the Hchool affords an effeotlve prepara 
tion for the Mino Manayer a Certificate | One day por 
wook 19 apont iu tho flold or mine, and considorable 
time iu devoted to the plotting of survé\®, and the 
tlrawing and atydy of Mine ee ; 

Thore is a Chemical Laboratory, which tn opin dail, 
for the gonoral publio aa well as for Mining Students 

Thoro in alvo in the same Institution, but distinct 
from it, a Ashool of Applied Salence for Boys, intended 
Ad & Proparation for the Mining School or Laboratory 

Exhibitlons to the volue of £100 & VYoar are given 
from this School to I’uplla procecding to a higher 
Achon), and can be held in the Mining bchool or 
Laboratory 

For Proapectusca and further Information, apply to 
GKORGE if POPEK, Merchanty’ Hall, Uriatel, who 
will ontar Pupils and recelso fees 

Scholars of the Apelied Solenoe Sohoot orn board in 
the house of one of the Masters, and other Boarding 
Houses may be hoard of at the Hall G 842 


ENGINEERING DEPARTMENT 


Fpihe 
PROPESAUR 


N H SMITH, M Inst ME, Assor MICE 
TREMONNTE ATOR 
Mr J HAMILTON, Whitworth Scholar 


TILK SEASION (1884-85) COMMENCES on FRIDAY, 
ard OCTOBER 


Attached to the Engineering Department are Ex 


2 a te te ee i 


Mason Science College, 
BIRMINGHAM 





perimental Workshopy, aud a Mechanical Laboratory | James 


unt Museum 
A detalled ayllabue of the complete throe yearn’ 
oourte In Engineering, entitling ta a Junior En 








[> ternational Inventions 


Division II, MUSIC, 


Thy 
KLEVENTH SESSION b<ying, in tha New Buildings 


















Society of En 
neat ORDINARY ME 
will be hold on MONDAY, tho 6th day of OCTOBE 


next 
Westminster, SW 


Pu 
will be read and dlacussed, 


precisely 
ALFRED WILLIAMS, 


Hon Becrotary and Treasuror 
a, Weatnilneter Chambers 


EVENING CLAKSES will RE-OPEN on TUES 
DAY, 30th Neptember, at 640 pm, for instruction 
and practice {uy Wood anid Motal W 
enylocers, urchilocts, amatoura, and gentlemen pre 
peri for colonial life Skilled worknien as instructors 
b gach branch of the work - For prospentus, apply to 
} W, CUNNINGHAM, Eaq , King’s Colloge, London 
G 808 


s 5 e 
M r Busbridge’s Drawing 
CLABSES will RE OPEN the SECOND WEEK 
in OCTOBER, for MACHINE DRAWING, Arc hiteotural 
Drawing, Buildin Construction, Practical Carpentry, 
and Geometry eo 188 6d for whole Course of sevon 
months, A lurge number of valuable prizos aro 
offered 
Distribution of Prizes in the Guildhall by Lord 
Carlingford, 8rd November Tho Lord Mayor will 
preside, supported by the Sheriffs, Sir T Braseey, 
P, and others — Prospe tus fro from Mr BUS- 
BRIDAK, Grasmere, Herbert Road, Plumstead G 899 





TENDERS. 


INDIA OFFICE, 
25th September, 1884 


BY ORDER OF THE SEQRETARY OF STATE FOR 
INDIA IN COUNCIL 


INDIAN STATE RAILWAYS 


The Director General of Storos for India is prepared 
to recelve 


[lenders from such Por- 


SONS as may be willing to SUPPLY— 
GIRDERS, Plate and Triangulated 
The Conditions of Contract may be obtained on 
Application to the Director General of Stores, India 
Office, Weatminstor, 8 W, and Tondors for Girders 
are to bo left at hia Uffice at any time befora Two 
o'clock pm on Tuesday, the lath October, 1834, after 
whlch no Tendor will be recerved 

A ABERCROMBIE JOPP, G12 

Director General of Btores 


KOROUGL OF DEVONPORT NEW INTERCEPTING 
SEWERS 


The Town Conncll of the Borough ef Devonport 
re 


Teju 
enders for tho Construction 


of about 6,440 ft of INTEROEPTING SEWER 

in tho neighbourhood of the Molusworth Road 

The Plans and Spe ifioation, prepared by the Engi 
noers, Messrs Law & Ciatterton, Westminster, may 
be inepected at the Municipal Offices, Ker Strevt, and 
Copies of the Bills of Quantities and Forma of Tender 
may be obtalned on payment of One Guiges, which 
wil returned to all contractors sending a bona fide 
Tondor 
Sealed Tondors, with tummary of coat dul; Gilled up, 
and endoraed ‘ Tender for Intercopting Sowers,” must 
be delivered at the Town Clerk'a Oflicg by noon on the 
Tth day of Octobor, 1481 

The Town Council do uot bind themgels es to accept 
the lowest or any Tondor 
J J E VENNING, 


Town Clork 
__ Dated Mth Septamber, 1884 GQ BAY 
TO CONTRACTORS AND OTHERS 


THE TOWN COMMISSIONERS OF DUNDALK, 
being the Sanitary Authority, invite 


Tenders for the Construction 


of WATFR .WORKS for the Supply of the 
Borough yi 
Plans, Bpocktfations, and Form of Tender may be 
acen €he Town Hall, Dundalk, or at the Offices of 
th“Enyineers, Messrs Ko Haasarp and A W W 
Trrmaut, MM Inet (KE, Woatminster Chambers, 
on and after 1st October, and all Tendors must be 
sent in on the printed forms In sealed envelopes 
endorsed ‘Tender for Water Worka,” aod addressed 
to KE. Ferran, Esq , Town Clerk, Dundalk, on or before 
the tath of October 
One Guinea will be charged for Copies of the Speck 
fication and Form of Tender, which will be returned 
on recelpt of a bond file Tendor 
The Commisaoners do not bind themaeclves to accept 
the lowent or any Touder hag 


By order, 
Town Hall, Dundalk, EDWAKD FEURAR, 
11th Keptember, 1884 Town Clerk, 


~HOMBAY PORT TRUST —DOCK EXTENSION 
TO CONTRACTORA 











enders are invited for the 


MABONRY and EXCAVATION of a Wet Dock 
of about 25 acrea arva, to be Constructed on a site to 
the southward of the Prince's Dock, Bombay; — The 
works include about 7760 Iineal feet of wharf walls, a 
wea entrance, and a passage communlesating with the 
Prince's 

Plana, Conditions of Contract, Specification, and 
Form of Tender inay be seen on application to Mr 
A MoConnoonma, CE, Engincer’s Office, 
Surrey Commercial Docks, Rotherhithe, London 

nt for the Trustess of the Port of Bombay, on and 


Monday, the 20th September, 1884 and copics 


“1a 
necting Diploma at the end of two 5 cara, and a ae of the samo, if available, may be obtained on pas ment 


Engineoring Diploma at the ond of three yaars, will 
be forwarded on application to the Seorctary 


COAL MINING DEPARTMENT 
Professor J BROWN, M Inst CL, PGS 
Tha Ona! Mining Courne Includes a sericea of Bpecial 
Lectures upon the Chemistry and Gootoey of Coal 
Mining , Mechanical Engineering as Appl 
Mining, and upon the Treory an 
Coal-Minto 
foasora of 
by Professor Brown 


application to Ct &7 
rene GEO H MORLEY, Sccretary 





and Colliory Management, by the Pro- 


emistry, Goology, and Englucering, and | pledge la given 
Nyliatuses may be had on | accepted 


the sum of Tea Pounds. 
Ot eated Tenders, endorsed ‘‘Tendor for Contract 


No 1, Masonry and Exeasation, Dock Extension," are 
to be lodged with the Secretary to the Bombay Port 
Trust, at Bombay, at or before noon of the 14th day of 


November, 1884 
Fifteen days’ extension of the time for lodging Ten- 


to Coal | dors (till 2th November, 1884) may be obtained under 
Practice of | corteln ciroumstanoes, particulars of which can be 


learned on application to the Trustees’ agent No 
‘ ethed the Jowost or any Tandor will bo 


G MANSON. 


Bombay, 25th August, 1884 Beeretary 


at the Weatwixatar Town Hau, Caxton Street, 


A Paper ‘‘on Modern Bronze Allova for Engineering 
rponen,” by Mr Peary F Nurazy, Vice l'resident, 


The Ghatr will bo takon at half past Seven o'clock 


G 886 


ing’s College Workshops. — 


ork, as adapted for 


TUE COMMISSIONERS OF IRISH LIGHTS, belug 





TO CONTRACTORS 



























H A Epwarpa 
Plans, Bpecifications, and Bula of 
Bane can be seen at my Office up to 27th Soptomber 
on Monday, “ith Scptember 
The lowest or any Tender not necessarily accepted 
F RN HASWELL 
77, Tyne Street, North Shielda 
BOMBAY, KARODA, AND CENTRAL INDIA 
RAILWAY COMPANY 
The Directors are prepared to receive up to noon on 
Thursday, the 2nd October, 


WAGON IRONWORK 
Tenders must bo made on Forms, coples of which 
with Specifications, can bo obtained on application at 
the Company's Offices, 45, Finabury Clreus, B.C , on 
payment of 21g each (which wlll not be returned). 
he Directors do not bind themselves to accept tho 
lowcst or any Tender Ry ordar, 
J PITT KENNEDY, 
Offices 4h, Finsbury Clrous, Officiating Secretary 
London, EC , 28rd September, 1884 G ell 


The HARBOUR AUTHORITIES OF COPENHAGEN 
arc prepared to receive 


[lenders for the Dredging of 


Copenhagen Inner Roads, to a depth of water 
of 24 ft e work comprises the dredilny of about 
40,000 tons carly during ono, threo, or six yoars, and 
unloading of the punta, and the depositing of the 
dredyed material in a dopth of wator of 5 ft or leas, to 
a height of 8 ft above daily water 

The conditions of contract may be obtained by appli 
cation to the Harbour Adaiinixtration of Coponhagen, 
on Peyment of 40 Kroner (60 Keichsmark or 2 Guinean), 
which will be returned on receipt of Tender Tho 
Tonders will be oponcd on the 27th October prox , at 
Eleven om 

THE TLARBOUR ADMINISTRATION OF 
COPENHAGEN 
16th September, 1884 


BARRY DOCK AND RAILWAYS, 


CONTRACT FOR WORKS —Contract No 1 


NOTICE IS HEREBY GIVEN, that the Directora of 
tho Barey Dock and Railways Co are prepared to 
receive 


enders for the Construction 


of BARTRY VOCK, aituated at Rarry Taland 
Glamorganshiro, and of cortain RAILWAYS (about 
seven uilles in langth) in connection thorow ith 
The Drawings, Speelfication, Bill of Quantities, 
Form of Contract, and Form of Tonder, may be scon 
on and after Wednesday, the lat October, hutwean 
the hours of Ton and Four, at the Office of Messrs 
J W BRarrey and H M Havnen, 24, Delahay Street 
Westminater, 8 W, and copies of the documents and 
of certain of the drawings may be obtained thore on 
Papen of Fiva Guineas 
endera are to be delivered addroased to Mr G C 
DOWNING, Secretary of the Harry Dock and Railway 
Co , Vienna Chambers, Cardiff, and endorsed | Tender 
for Worka, Contract No 1," at or beforo noon on 
Tucaday, the 14th October, 1884 
Tho Dircctore dy not bind themselves to acocopt the 
lowest or any Tender | G 902 


TO ENGINEERS 


ee een 


Gr Set 








desirous of obtalning 


I[‘enders for the Supply, Deli- 


very at the District Btores, Kingstown, and 
Erection on Fanad Point ee ra Lough Swillv 
County Donegal, of a Nk W LIGHTHOUSE LANTER 
AND OPTICAL APPARATUS for game, Notico ie 
horoby yiven that the work will bo let in the following 
sections, vis, 

Contuact No 1—DIOPTRIC APPARATUS, & 

No 2—SECOND ORDER LANTERN, 
with Girdors, Floar, &o 

Any person tendering will be allowed to tender for 
elther or both sections 

Drawings may vo seen, and Specifications and Forms 
of Tender obtained on application at the Engineer's 
Office, botween th. hours of Ten am and Four p m, 
on any day (Katurdays excepted) 

Tondors must bo wade out on the prescribed Forms 
nealed, marked on the outside with the name and 
number of the Contract, addressed to the Secretary, 
and delivered at thle Offic., on or beforc noon on 
Wednesday, the 15th day of October prox, after 
whish no Tendor will be received 

The Commilssionors do not blad the mscly es to accept 
tho loweat or any Tender hy order, 

OWEN ARMSTRONG, 
trich Lights’ Office, Dublin Socrotury 
10th September, 18384 G 888 


APPOINTMENTS OPEN. 


W anted, by the Com- 
PANY, Li 


ted, a Mechanical DRAUGHTS- 
MAN who has passed through the workshop, and is 
capable of conducting correspondence on m ical 
matters connected with water works. Salary £140 per 
annum —Full statement of carcer and references to be 
sont to (1006, Offices of Exainennina, 85 & 86, Hedford 
Street, Strand, London, we G 905 


ee 


[)taughtsman Wanted in the 


north of England , good salary and permanent 
aituation may be securod by a thoroughly rellable 
man well up In ateam and hydraulle work.—Address, 
X , Officss of MXGINMNRING @ 881 


—— 














ee 


Electricians.-—The Man- 


0 

T chester and District Edison kleotric Light 

Company (Limited), BEEK the SERVICES of an ex- 
tienced Electrician, A gentleman who fs also an 

‘ngineer would be preferred —Applicationa, stat 


6, qualifications, salary requi &c, to be ad- 
droseed to the SEORETARY, 19, Victoria Buildings, 
Manchester 





arliamentary.— Wanted, for 


four or five weeks, in the north of ’ 
thoroughly competent SURVEYOR and LEVELLER 
Btate salary, and recent references, to G 


Offices INBERING 


[lenders are requestod for the 


CONSTRUCTION of a GRAVING DOCK and 
other Works at the Bull Ring, North Shields, *for 


uantities for 


u 
Tendors to be dellvered at 77, Pyne Street, by noon 


G Ban 


[Tenders for the Supply of 





















805, | weekly 1d —E. & F N. SPON, 
G 895 pearl all Agents." 
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ineers. —— The 
ING of this satel 












Agents Wanted, to push First- 


dlass MACHINERY OILS commanding « large 
and gucceseful sale, Liberal commission.—Addrees 
BOX 201, Post Offioe, Liv sas 


er eee ee 


Moe, Liverpool = 
Ls*s of Berths Vacant or 


WANTED See ‘ENGINEERING REVIEW,” 
weekly id —E. & F N 8SPON, 16, Charing 
London , or of all News Agente, 


ee eee 


Set 





SITUATIONS WANTED. 


Brsic Steel Works.—Wanted, 


& SITUATION as Manager, by o competent en- 
lueer, sea 3 & very responsible position in a Basic 
teal Worka. Tuas designed and erected a Basic Worke 

on the most modern principles — pely GEM: Offices 


of EnGINKmgiNG, 85 and 80, Bedfo trand 
London, W C sabmer yy: 


A Stud. Inst. C.E. (holding 

& Diploma in Engineoring, and firat-claes Ger 
tificatea from HM Science and Art Dopartment), is 
desirous of ENTERING the OFFICE of a Civil Engi 


necr —Addreas, A K C, Officon of Enainexnina, 
35 & 36, Bedford Street, Strand, London, WO G 8&4 


- a ee Pr a Sond 
W anted, Situation as Assis- 
tant Draughtaman , ten years’ workshop and 
office experiance, good references, salary 


for permanency --Address, A, 1, Adelaide Terrace, 
Nunhead Lane, Peckham Ryo, GQ 


Nunhead Lane, P 880 
Stee ee 

Gentleman, till recently 

chief engineer to firm of Electrio Light 

Contractors on the Continent, wishes for simliar 


EMPLOYMENT, home or abroad —H B , Officea of 
ENGINRBRING, 36 & 86, Redford Street, Btrand = @ 81H) 


— aie > arg 


Assistant Engineer (33) Dis- 


ENGAGED , thorough draughtsman, leveller, 


modorate 





and surveyor, accustomed to dralnage, water, and 
municipal work at home and abroad —ASSOQ M 
INST OE, 17, Lorn Koad, Brixton G 90s 


Qugar Machincry.—Mechani- 
oa) Draughtaman, accustomed to above, desires 


KE ENGAGEMENT —Addroas, G 914, Offices of EN 
GINKERING, 36 & 86, Redford 8t., Strand, London, Gos 


\7hitworth Scholar, Seven 


years’ experlenos, three yeara in drawing 
office at senate and marine engincoring, DESIRES 
SITUATION, good roferoncos --C W, 2, Broakspear 


Road, St Johna, 8 K her eeu G ROT 


New Railway.—A London 


SYNDICATE ia dealroua of communicating 
with Landowners and others, for the porpon of talon 
gurvoys and Peete. in the next Session of Parlia- 
ment, a Rullway Bil) —Addross Icttors, A M 237, 
care of Report Mosns, 18, Queen Victorla Street, 
London, EU G Bs 


al’ 7” aaaean uae Ga Waa ax IPG 
‘i Engineers, &e, 

MAN, with offices In the city, largo experience, 
and eatablished connection, with eras. tacitly for 
ushing bumneaa, tx open to REPRENE a FIRST- 
GLASS FIRM of ENGINKRKS in London —Apply, 


with full particulars, to (Aub, Offices of UNaTeeRRina 
ub & 36, Bedford Rtroct, Strand, London, WO, G 906 

















PARTNERSHIPS. 





Te Civil Engineers in practice. 
—The undersigned INVITE CONFIDENTIAL 
COMMUNICATIONS from Finnas, or Gentlemen of 
standing and repute, who aro open to admit qualified 
Partners, or to aoll outright 

WHEATLEY KIRK, PRICE and GOULTY, 
Queen Victoria Street, London, EC 


2, 
5292 





WANTED, &c. 


Wanted ,the following Sccond- 


hand MACHINE TOOLS, of first-class maky 
and In good condition — 
(1) One Planing Maching, to plane Oft, long by 
8 tt. square. 
(1) Ono 10 in Stroke Slotting Machine, to take In 
42in diamoter by liin deep 
(1) One 18 in Stroke Shaping Machine 
Tondors for the above Toola should give full par 
ticulars Prices ¢o inolude delivery at Liverpoo} 
docks —Address, PERU, Offiocsof Hxainxxniny, G 876 


Wanted, First-class Lathe, 


&ln to 10in centre, 15 ft. to Left bed, alva 
ae First-class PLANING MADHINE, to lane 7 ft, , 


and a Medium Biss DRILLING MACHINE, all must 
be first-clasa.—-Full particularsto WM & FREEMAN, 
Tho Milla, Otford, Kent. G ent 


anted, Overhead Travelling 
ORANE (Hand), working load 20 tons, aingle 
and doubic power cross and longitudinal motion i span 
42 ft. contre of rales, height from rail to underalde of 
root tla rod &ft — Address, 168, BHarr & Co, 14, 


quare, Glasgow Goo 
Gecond-hand 10-ton Travellers 


WANTED, one Oversew: oot Bpan Paett ie 
Hugton, 26 ft 6; complete, or ironwo a 
Particulars b sat to W, E FRENCH, 5, Westminster 
Chambers, Victoria Btrost, BW G 03 


pr ee 


(‘st Iron Tank.— Wanted, to 


PURCHASE « Second-hand Cast iron TANK, 
St to4it deep, bft. to 10ft wide, and any length — 
Reply to X , caro of Mr W Trurgat, Dun ari, GQ ka? 
Gpecialty Wanted to . anu- 

URE, by Firm having extensive Works 
and canary, fier’ London Exceptional tacilitics 
offered —Addross 


¥ J,atC H May & 0o’s Gener! 
Advertising Offices, 78, Gracechurch Strect, agit 
a E2 Ineering. — W anted, 
de of Jan 11th, 1884 —Add 

rice, O B., a of ENGMTRaRING, 85 & 30, Bedterd 

Fereet, Btrand, Lendon, WC G 788 
| ists of Machine Wanted or 

“ENG G " 

on BALE. See fe 


: or of all News 


FOR SALB. 
Sale, One Pair of 


or 
F Compound Burfsce Condensing 
MARINE ENGINES AND BOILER, 
180 HP. Nominal 5700 
F GILMOUR & CO, Engineers, Glasgow 


or Sale, the Invention of an 


Automatic Expansion Valve Gear for Steam 
Engines. — Addreas, AUTOMATIC, Offices of Enat 
NASRING, 85 & 86, Bedford Bt, Ktrand, London G@ 900 


pr Sale, 9 in. Double Cylin- 


der PORTABLE arta y preedees ane 
Shuttleworth, in good condition, boing re a 
er curing. Apply to STRACHAN ‘3 Co , Krome 

Hall Mills, Stroud, loucestershire : _b2a2 

“™ e 

or Salo, being superseded by 
engines of higber power, a pair of High Proasuro 
Condensing STEAM ENGINES Cylinders, 24 In 
diam, Sit In atroke, with cold water pump for 
anme.—Can bo soon at work at tho Manufactory of the 
LONDON PORTLAND ORMENT CO , Lil , Northficct, 
Kont, to whom enquiries may he addronsed Q 684 


A at ot YE ee 


or Sale, by the Mortgagees, 

the NORTHFIELD [RON WORKS, Rotherham, 
Yorkshire (Freehold) 22 pene furnaces, 13 in 
forge train, 14in bar mill, guido and hoop millis, 
“Colliers” tyre mill Railway and canal to works — 
Apply to Messrs MACREDIE & EVANS, Chartered 
Accountants, Shofiield G 828 


a 


ynamo Machines and Arc 


LAMPS (Siemens, Burgin and Gramme) FOR 
BALE Stock of Company In [lyuldation Little 
used, and offered at hail prico —MACKEY & MESS, 
OA, Dundee . Q 81 


ngineers’ Plant for Sale — 


Cathes, 6in to 20in , Planing Machines, 2ft 
to 6ft , Shap{ng, Slotting, Boring, Drilling Mat hincs, 
&o , all by first-class makera, aud in good ord«r — 
Send far List to ROW ES, SCOTT & READ, Grondway 
Chambers, Westminator i O04 


4()-HP. Nom “Semi-Portable 


ENGINE and BOILER oombined ,14{n cytin 
dera, 20in stroke, with peyerane motion, pump, and 
bilor tor working prowsuro 120lba_, new, in stock, 
nploe £6256 — THOMAS PECKIVTT, Atina Engine 
Works, Bristol ieee G af 
iY Capitalists, or Persons 

Wanting Occupation —To be SOLD, by Private 
Contract, the Tasge, Plant, Goodwill, and Book Debts 
of the MELDON LIME QUARRY, chrce miles from 
Okehampton — For particulars, apply to Mr @ 
HIRTZEL, Solicitor, 12 Redtord Circus, kxeter G 877 


o Merchants, Manufacturers, 


and OTHERS —BULILDING LAND in contre of 
Glasgow ty he SOLD or LIT ou favourable terms, 
for pormanont or temporary eee close to the 
Exchange anid the centrat station of the Calcdouian 
Railway — Apply to D MUNRO, Acoountant, 49, 
Hope troof, CQlasgow G 878 
ngineering Business for Sale. 

Tho business ts of long standing with an exton- 

sive and valuablo connoction, the works are heh! on 
lease, ond are aituated in the bost locality in Glasrow 
for the purposos of the buwinasa, the Machinery and 
Plant are valued about 24,000, the business iy in full 
operation, and satisfactory reasona oan be given for 
aposing of it cone to MOORF & BROWN, CA, 
128, Hope Street, Glaaggow G 879 


ngineering Business, near 
LONDON, FOR DISPOSAL, or a Partnership 

oould be arranged , xpeciul trade , good per crmnels 
nnd railway connections, easily inanaged , owlng to 
peculiar clroumatancea a low figuro will bo accepted , 
urchase probably frown £6,000 to 4,000 —Apply to 
65, Wreatury Kirn, Prion, & Gounty, 52, Qneen 
Victorla Streot, London, EO G 865 


i ee — ee re 


Modern Engineering Works 


to bo LET or SOLD, situate in Midland 
County on canal bank, and within collecting area of 
two important railway stationa, about 4} acres of 
land (which can be in¢reased !f desired), excellent 
buildings with steam power, stutuble for any ongincer- 
Hy ag ae purposes money to WHEATLEY 
KIRK, PRICE& QOULTY, Albort Square, Manchester, 
or 52, Queon Victoria Strvet, London, EO G 807 


re eee ee te 











—— 


Pypgines, Boilers, Steam and 


ectric: Launcher (Wood or Rteel ry hes 
quiosly , prices moderate —HENRY TIPPING & CO, 
Greenwich, London, Steam Ship Contractors, Sur 
veyors, &o 896 


ee eee 


tient een es el ee 


Exzgizes and Boilers for Sale. 
to 


P Beam Condensing, new, cylinder 2¢by 49 Jn 
25 HP ditto eviinder 184 by 80, with 
Lancashire Roller fitted complete, may Be seen workin 
85 HP Invorted Condensing, cylinder 18} by 30, wieatly 
new 20HP Horizontal, jacketted, oy!{nderld by 36 
10 HP Table, non-condensing, cylinder 10 by 18 in 
2 HP. Vortical Engine and Boller combined, good 
condition Cornish Bollor, 18; ft by 44 {t, with 
ting, tested to 90 Ib Cornizh Boller, 12 ft by 4 ft, 
with fittings, tested to 100 Ib 5167 
The above offered very cheap, to clear out steck 
SPENCER & Co , Melksham Foundry, Melksham, Wilta 


I ocomotive Tank Engine for 
SALE or HIRE, second hand, oplinders 12 In 
in diameter, 181n stroke , four wheels coupled , photo 


on applioation , néw locomotiy es in progress — 
Fabian pEOK EET’ Jate Fox, WaxRr LOO, Atlaa 


Engine Works, Bristol _  _& 801 


ank Locomotives, 4 or 6 
wheels coupled. Specification and workman 


ual to Main Line Engines — Apply to R & W 
Paes, cers, awoastle-c'yne. 


__Se6 Advertisement, page 45 


ocomotive Ta EK 

always or = WELL 

E and 00. Rallway Found Leeds, Sole 
Makers of RODGERS PATENT WEDUGHT 

PULLEYS. Hee Illustrated Ader eae col 





E 
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ERING. 


— 
em ee er ne ee tt 


et aacaeinedl 


peer Immediate Sale. at low | BANBURY & CURLTENHAM DIRECT RAILWAY 
} 


prices fer cash. 
Srconp Hann 

LANCASHIRE BOILER, 18{t 3in by 7ft diameter 
VERTICAL CROSS TUBE BOILER, 7 ft din by 

Bft Sin dlametor 
TANK LOOOMOTIVE, 4 wheels coupled, oy![ndors 

10 in. by in 
A Now 9 HP ORAPLIN’S LOCOMOTIVE. 
A Deson HORIZONTAL ENGINES, with cyHndora 

from Sin tol0in diametor (Now 

hft 6in FAOK PLATE LATHE, b hitworth 
RAIL STRAIGHTENING MACHINE, with engine 

attached, by Collior 
No 6 ROOTS BLOWERS, by Thwaltos 
Two No 4) PATENT BLOWERS, by Ellis 
Two SOO WHEEL MOULDING MACHINES 
10-ton RAILWAY WEIGHING MACHINE 
STEAM WINCHES, from 5in to7in cylinders, 

For prices and full culars of any of above 

apply '* PHILLIPS’ MONTIULY CHINERY 
KEGISTER,” Nowport, Mon 4804 


ompound Surface Conden- 


sing MARINE ENGINES FOR SALE, cylinders 

10 in and 20 in diameter by 12in stroke, fitted with 
Payton and Wilson's pateot circular balanced and 
double-ported slide valves, and link motion reveraing 
ear —Address ALEX WILSON & COQ , Vauxhall Iron 
orks, Wandsworth Road, London, S W 4088 


—~ 


ranes! Wagons! Rails | 
Four 5 ton Steam Derrick Cranes, 50 and 60 ft. 
@ouble jibe 
Nine ¥ to 4 ton Hand Derrick Oranea 


ald 3 ton Portable Steam Cranes 

Throe 6ft Gln pan, self-diacharging Mortar Mille 
Elghty fivo 4 yard End Tip Wagons 
Malleabla Wheels, Steal and Iron Tyrea Cheap 
Fifty tons 40 Jbs Rally Cheap 

--BUTTERS BROTHERS, Pert) Orane and Engino 

ti 740 


Ready for Delivery — 


One Radial Drilling Machine, 6 ft arm 

One 14 {in atroke Shaping Machino, 6 ft bed 

One t2 in ditto ditto ditto 

One 14 in contro Sliding, Surfrolng, and Serew- 
cutting Lathe, 14 ft gap bed 

One 10 in ditto ditto ditto, 16ft gap hed 

Que 8 in centre, rison to 10 in sontre, Sliding, Bur 
facing, and Sorew cutting Latho, 12 tt gap bed 

One 10 in stroke Slotting Machine 

One Jin by gin. Punching, Shearing, and Angle 
Tron Cutting Machine, 18 in gaps, to cut 4 io by 4in 
by Jin angles 

One 36 {n Pillar Drilling Machine 

GEORGKH BOOTH & CO, Kagineers’ Tool Makors, 
Halifax B2eh 


Qhipbuilding, Engineering, 
and BOILER PLANT for IMMEDIATE DK 
LIVERY, inctnding Cameron's 1} Punching and Shear 
Ing Machine, 30 in gaps, fitted with engine and crancn, 
by John Cameron, Manchester, Br Donblo ondod 
Punching Machine, 26 In gaps, fitted with angle iron 
cutter, ongine, and cranes, by Davis and mroau , 
Angle and Boam Bending Machine, 40 Metal Anglo 
Bending Bloke, aquare holes, Seller's 8 in Patent 
Screwing Macho, by Sharp, Stewart, & Co , 14 in 
ditto, ditto, Wheel’ Lathe, 264n cantros, with boring 
heads, by Derry Bros , Double-headed Horizontal 
Key way Cutting and Groosing Machino, by Putterfleld 
Bros , Doubla ended Whol «nd Tire Tapping and 
Drilling Machine, by Fairbairn & Co , alt Screw- 
cutting and Surfacing Lathes, from 6 In to12in cen 
tres, with 8 ft to 30 ft gap beds, 5, 6, 10, and 15 cwt 
Steam Howincrs, 6in improved Tenoning Machine 
5 ton Steam Loco Bogle (rane, 43 w{ jib, by Dunlop, 
Hislop, & Co , & ton ditto, Chapling’ patent, by Wim 
hurst & Co , two lSin cylinder Horizontal Knginos, 
19 in oy linder Portablu Fnygine, SUP Traction Engine 
by Fowler & Co , Vertical and Horizontal and Apemal 
Pumps, 4 in tolin cylinders, two new double 6 in 
cylindor Horizontal Steam Winches, 27 by 7 double 
flued Lancashire Boller, Vertical Boller, 22 tt high by 
Ate Min dla , ax Galloway Tubes, several Cylindrical 
and Vertical Boilors, 6 and 6 ton Foundry Ladles, 
Palnt Mill, by Priestman & Co, Hull, with two pairs 
of stones and one mixer, Mydrauhie Jacks, Punching 
Boars, Anvils, Vices, Portable Forgeu, Bellows, Stovkn, 
Tapa,and Dies, and every variety of Rerewing Tacklo, 
Patont Differential and Ordinary Iron Blocks, Ratchet 
Braces, Tube Expanders, Steain Gauges, and Steam 
Fittings of every variety , India-mubbor and Leather 
Goods, and overy roquisite for users of ataam power —- 
EK BECKWITH & CO, Mechanical Valucrs, Sunder 
land Machinory Stores, Sunderland 5326 





—_——_ 





AUCTION SALBS, 


rtant Sale of Vaiuablo Engincering and Ship 
uilding Plant, at Grove Engine Works, Hull 


he following Tools and Ma- 


CHINERY will be SOLD BY AUOTION eurly 
in October, of which due notice will bo given — 

One 24in atroke SLOTTING MACHINY, with quick 
return motion, elliptic gearing, ecif acting circular 
table and slidos 
OneP{t treble gear FACE LATHE, with doublo rost 
One Horizontal and Vertical PLANING MACHINE, 
to plano i4 ft by 14 ft 

no 80ft span THAVELLING CRANE, fron beams, 
fitted with talling, traversing, and Jitting gonr,complete 

One patent fixed HYDRAULIC RIV TTER, with 5jft 
gap, wrought iron hob), one setizin toéin hydraulic 
pumpa, one 10in-difforential accumulator with welghte 

One set Vertical PLATE BENDING ROLLS, to bend 
plates 7 ft wido, fitted with ongino 

One Horlzontal and Vertical PLANING MACHINE, 
te plane 14 ft vertically, and 12 ft jhonszontall 

ne Horizontal PLANING MACHINE, with table 
7 ft by 16 ft , having two top and ono aide tool hoxen 

OneOCYLINDER BORING MACHINE, 11 ft 3in wide 
with 11 ft @in travel of head, ongine driven 

One Jarge Itadial DRILLING MACHINE, 24 in 
column, height of lift, 11 ft @in, with arm capable 
of drilling a radius of 13 f¢ column 

Also about 20 Slide and Screw cutting Lathes, various 
diameters, hy first clanz makera, 2 Screw cutting Ma 
chines, to sorew up toabout 1] in , 6 Shaping Machinea 
with double tables, 6 Vertical Drilling Machines, 0 
Radial Drilllng Machines, 1 Slotting Machine, 4 Plan 
ing Machines, 1 Mato Flaming Machino, 1 Punohing 
and Shearing Press, 2 Horizontal Boring Machines, ? 
Tube Plate Drilling Machine for six drills, to drill gl 
holes at one time , 1 Steem Hammer, 2? Root’a Hlowers 
1 pair of ory ees 1 Circular Saw Bench, 1 Band 
Saw, 1 Wood Turning Lathe, 6 Travalling Cranos 

The whole of these Tools are nearly new, some 
scarcely having worked atall, ond they aro all by first- 
olass makers, 0 that they cannot tall to give eutire 
satisfaction to the purchasers. G 





im 


EXTENSIVE AND IMPORTANT SALE OF CON 
TKACTOR’S PLANT 


ee 


Contractor's Yard, Chipping Norton (sdjoining Great 
Western Rallwa)) 


M:: Arthur T Crow, 


CONTRACFOR’S AUCTIONRER, SUNDFRLAND, 





Hae been favoured with Instructions from CuAnLEs 


ECRBRSLEY DANIEL, Eaq , Contractor, owlug te ap 
proaching completion of the linc, to 


SELL BY AUCFION, 

At the 
CONTRACTOR'S YARD, CHIPPING 
(Adjoiming Groat Western K diay), 


The Vatuable 
CONTRACTORS PLANT 
And 
MATERIALS, 


Consisting of 


Blaven Splendid 6 and 4 Wheel Coupled Lo emotive 
142 in , und 


TANK ENGINES, 7in,&in, Bin, 10 4n 
in Cylindors, 


By Manning, Wardle and Co, Hunslet Engine Co, 
(All of 


Falvon Engine Co , and Fox, Walker and Co 
recent dates and good working order ) 


Powerful STEAM NAVVY, by Ruston, Proctor & Co 
Tao & HY TRACTION ENUINLS, by Barrows and 


Btowart 


Throo 10 Ton STEAM DERRICK CRANIS, 4> ft, 


70ft, and 7h ft Jibs, by Dalmforth & Co 


Six 14 Ton, 2 Ton, 3 Ton, and 6 Ton STEAM DERRICK 
Permanent way gnuge 


Five 6, 9, and 10 HP PORTABLE J NGINBS (with 


CRANES, 24 ft to 45 ft Jibs 


and without link motion), by Barrows and Nte® art, 
Two Oft MORTAR MILLS 
6 BP Vertical Boller and Engine combined 


TWO CIRCULAR SAW TABLLLS 
CORNISH PUMPS TWO DONKEY PUMPS 


850 Byard Kad and Side Tip BKARTIL WAGONS, 


on W and £ wheels 


56 Permanent Was Spring BALLAST TRUCKS, on 


Wo. wheels, stecl tyres 
$0,000 Temporary and Porinanent SLEEPERS 


800 tons STELL and IRON RAILS, 60 Iba to 50 tha 


pur yard 
6,600 ft Lin, 1,49, and 2m W I PIPING 
1,20) ft Stocl Wire Rope 


20,000 o fort LARCH, ELM, SPRUCE, aml PITCH 


PINE TIMBER 


Twelys WOOD WATER TANKS 
TROLLILS 


Two Spare 46 ft JIBS for 10 ton Crane 
Ji for 2ton Cranr 


TWO DUCKMAN’'S WEIGHING MACHINES 
Three Pile Driving Frames 
THREK STEAM ROCK BORING ENGINES 
Ilorse Gearing for Thrashiny 
10 TTP HORIZONTAL BOILER 


Threo Read Traction Trucks Five Kail Trucks 
Hots Tapsand Dien Sc rewtng Machine 


19,0001 ft Deals, Planks, Battens, Boards, &c 
£00 Jone FLREWOOD 
Tho Contenta of the 


BLACKSMITHS’, CARPENTERS’, AND 


QUNERAL STORES, 















NORTON 


borty TUNNEL 


Spare 4" ft 


Fine 


IT 
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Just published, price dd , by post 
Fourth Edition, adapted to the Rew Lae. 


pecifications as Bases of 


PATENTS 
By WILLIAM SPENOK, Assoc Inst C E 
Sold by GEORGE DOWNING, 8, Quality Oourt 
Chancory Lane 4049 


Just published, Imporial 4to, price 54 iu paper covers, 
cloth 7s 
of 


Fpthe Petroleum Industry 
SOUTHERN RUSSIA By CH MARVIN, 
Author of ‘'The Russians at Morv and Elerat,” "' He 
connoltring Central Asia," ‘Tho Russian Campaign 
just the Turcomann,” &c (Keprinted from ‘En 
necring ") 
Ifficos of FXG nkenIng, 34 & 20, Redford Btroat, Strand 


PE a ee 


Post Free 7d 


Summary of the New 


PATENT ACT, 1882 Ry W LLOYD WISE 
(of Lincoln's Jun Fields, London) Member of Council of 
the Institute of Patent Agents, M Inst ME,M [ron 
and Stool {nat , Assoo Inet, ( E , Assoc Inst NA 
Reprinted from ENGINRAAING 
London * @ffiiovs of Enoinremgise 85 & 30, Bedford 
Stroot, Strand, WC 4701 


~[“ ENGINEERING” SERIES) __ 





Ix Two Vouumes, HaLy Monorco, Prick 43 


ee 


IHustratod by 170 Platos and 295 Jn 
ravings in the text 


Imperial dto 
Recent Practice in Marine 
ENGIN EKRING 


By WILLIAM IT MAW 
(Partlally reprinted from ENgINyERINe ) 





London Offices of Exaineraina, 85 & ati, Bedford 
Street, WC Now York Jonn Winey & Sons 
e e ) iJ 
(ngineering Review (Man- 
CHESTER) , apubilenes wookly , price One 
Ponny —E & F N SPON, 16, Charlng Cross, London, 
or of all News Ayenta free 





MISCELLANEOUS 


Partridge and Cooper, 192, 


FLEET STREFT, LONDON, Wholosale and 
Retall Manufacturing Stationers Traing Linen, 
Tracing Paper, Drawing Paper, Sectional Paper 
Mounted Papors, Continuous Papers, Pencils, Pens, & 
&o , at reduced prices Saniples and prices free  40il 


heatley Kirk, Price, and 


QOULTY  (Katablished 1450 ) 
MEKOHANICAL VALUERS, AUCTIONEERS, AND 
AKBITRATORS 
Albert Ohambers, Albert Square, Manchester , snd 
62, Queen Victoria Street, London, EC 
e n . 
Pogineering Firms of Good 
REPUTE, open to admit partners or desirous 
of aolling outright, are requested to communinate 
with tho undersigned, who have mumbers of chents 
open for auch -WHEATLEY KIRK, PRICK, and 
OULTY, 52, Quocn Victoria Street, London, EC 4926 





: 1 

artnerships, — Gentlemen 
(practice! engineors) desirous of ontering vata 
biished Kngineering concerna, are invited to comma 
nicate with the undersigned, who havo numerous bona 
fide cutablishinents open to admit auch References 
ara given and required —WHKATLEY KIRK, PHICE, 
and GOULTY, 62, Queen Victoria Stront, London, F CU 


lex. Chaplin & Co., Cran- 


STON HILL ENGINE WORKS, GLABGOW, 


880 bad at all Bookstalls and News Agents 









Patentees ond Sole Manufacturcrs of CHAINS 
PATENT STKAM ORANES, HOISTS, LOCOMOTIVES, 
and other Engines and Rollers - London House = #4, 
Queen Victoria Strect, London, bh © 2470 


ig ae 


| 
( Neorge H. Figth, Engineer 
and Merchant, 25, Pieow Hall Yard, Bradford 
England Engines, Tools, Fittings and Kequisites of 
all kinds for Engineers, Contractors, Manufacturers, 
&e Clerk's Gas Engines hl 44 


Wr. J. H. Rimbault, Engraver 


to “Enginoering,” ‘‘Irov,” ‘The Steam 
ship,” &o , 80, Maiden Lane, Coveut Gardon, W (' 
Priv ato ordors promptly exeguted f08 


Togother with the whole of the 


WOODEN ERECTIONS, SMITHS AND 
CAKPENTERS SHOPS, STABLISS, 
STORES, HUTS, &e 


The frat Portion of the above Plant will be sold oa 
Wrovwmapay, lat October, 188i 








Sate to commence af Ten fur Eleven o'clock punctually 





Detailed Catalogues and further particulars obtain 
able at the Contractor's Office, Chipping Norton, ond 
from the AUCTIONEER, Munor House, Sunderland, or 


C E DANIEL, Esq, 
4%, Victoria Strovt, Westminster, London, 8 W 
Sunderland, 16th September, 1484 Gi 863 


r qT * ‘ 
he Drawing and Tracine 
OFFICE, 
COTTHALL HOUSE, 

TeLeGRari Street, Moorgate Strerr, FC 
Engineering and Architectural Drawings = Tracinys 
of every description = Working Drawings made frem 
rough sketchos, &¢ JOUN B THORP bits 

e 7 *. 
[= ings, Plans, Tracings, 
&o , axecuted with Accuracy and toh, on 
moderate terms, by MESSKK and THOKPE, Mochi 
nical and QGenoral Draughtamen, 8, Quality Court, 
Chancery Lano, W 0 &OG 
M andT are thoroughly practical Englneerr 


ies creas i ? 

mportant to Engineers and 
- ETAL TRADFS —Vory Deop Draining Pre 
Water (Patent 6,066, 's4) —Hor particulars and cquy 
table turmu, apply, SMART, Buckhurst Hill, Kat x 
tes 


anufacturing Premises at 


Stratford (close to low Bridge), TO BE LET 
Factory and Sheda, with shafting, two 20-RP bollcra, 
and condensing bean angina, yord and engine room 
Rent #200 —ST QUINTIN & SON, 37, Threadneedle 


Bereet, London 2 aaa shat, oh (i Se» 
Particulars of Marine Mngines, 

Hoilors, &e A Notebook with printcd headings 
FOR RECORDING full partieulara of one hundred 


sots of Engines, Boilers, and Deck Machinery Price 
7a 6d) JOHN THOMLINSON, Partick, Glagcow G71L 


ae ieee eng 








PUBLICATIONS. 


Just Published, 8:0, cloth, 7s 6d 


Treatise on the Purification 


A OF COAL GAS and the ADVANTAGES of 
QOOPER’S COAL LIMING PROCESS By K P 
SPICE, M Inst CK With Ulustrations TDodicated 
to the Lonpon Gaa Heranens 
Conrunta ‘—Chapter I Modern History, 
Chapter If Uooper's Coal Mining 
Process 
Chapter TI London (ina, 
Chapter LV Fallacion Exposed 
Chapter Vo Concluding Romarks 
Appondix 


E & F SPON, 16, Charing Grose Now 
Y G Th3 


London 


a 


Just published, price 3s Rd 
he Stability of Ships, by 
J © SPENCE, Memb Inat Naval Architects, 
Consulting Engineer, Newcaatle-on Tyne Part I, for 
the nae of Managers and Officera of Ships, oxplatns tm 
a simple way the princtples of stability Part I, for 
the use of Nasal Architects and Draughtamcn, ghea a 
new ond casy graphic method of determining the 
stability of ahips at all draughts of water and at all 
angles of heel bald 
E&F WN SPON, 16, Charing Crosa, London 
“Demy vo Prico ls, per post, lw 14d Miustrated, 


e Story of the Battle of 


PORT PAID A Chaptor in the History of she 
Future Reprinted from “ Engineering " Published 
at 86 and 86, Bedford Street, Strand, W 0, ond to be 


b . 

Bradford s Machinery Ouls.— 

The host and cheapest fn the market , sucecas 
fully used and most highly spoken of by thousanda of 
Jeading firme, Users of steams pow or, before purchasing 
elsewhoro, are invited to apply for post free samples, 
circulars, and hundreds of bond fide testimonials, to 
TOHIN BRADFORD & SONS, Liverpool 6234 


{Vv 





a 


Water Powe Power.—New System 


OF WORKING 5108 
TOTRAAIVELY APPIRD TO WHAPLS aNp TURNINEN 





H } WO KING, bTROUD, GLOUUESTERAHIRE 
Fpthe Fromentin Automatic 
BOILER FRFEDER 


Addrows, Mr JOLIN ILA YRS, 27, LRADPNUALL STREET, 
LONDON, E é 620) 
_ (Bee netratesd Advortisemont saat week, page 1B) 


Hoerabeam Plank, all thick- 


nesses, (dry , warranted En lish growth vey 
large stork , 


oye ‘ut to any pattern at modera 
rice — J 


KLEEN, 204, Waterloo Bridge Mead, 
zondon, AE 5101 


OF HP. Portable Steam 
oe 


ENGINE, high class, new, FOR SALB on 
aulvantageous tcrus A 14 HP PORTABLE STHRAM 
KNGINK, cxcellont, eecond hand, with two 6ft pan 
Mortar Mille andl a f ft by 2 ft din Baw Tablo 
complete — kor price, or to view, apply to BARROWS 
and STEWART, Knuginoera, Hanbury, Oxon 508 


B= & Copper Boiler ‘Tubes, 
—MUNTZ'S AL COMPANY, LIMITED. 
French Walle, near Birmingham ~Manufacturors of 
Holid Drawa Brew and Coppur Boller Tubea, Con 
denser Plate and Tnhes, Euan Rode, Sorow Holts, & 
London Ayenta CHARLES MOSS & OO, 28, Rood 
lane, London, a _68R 


Boilers! Boilers 1! ‘Boilers’ 1] 


The Largest Stuck in London of Cornish 

or Vertical Hollors for Sale or Hire from 2 to 80 horve 
wer- F BONE, South London Kotler Works, Long 
anes Borough, ‘Boilers repalred by practical men 
only 6141 


[ pcomotive Tank Engines for for 
} 


Main Line Traffin, Bhort Line Hertos, Con 
tractors, Tron Worka, Manufactorios, &c, from a 
mipertor specification, oqual to thofr Orat-class Ktailway 
hoyines, and specially adapted to sharp ourvos and 
heavy pradionte mary always bo had at short notice 
from Moners BLACK, HAWTHORN, and Ga, Loco 
motive, Marine, apd Stationary Engine Works, Gatov- 
head-on Tyne 15% 


VY auxhall Donkey Pumps.— 


Purchascrs on tha Continent are cautioned 
against worvile (mitationa of thess well known Pumps 
now boing manufacturod to Gunnany Orders should 
bo given through our accredited Agents, or «ant direct 
to eur works All aires aro in atouk, ready for im 
modiate delivery - ALEXANDER WILSON and OO , 
Vauxhall Iron Works, Wandaworth Road, London’ 


THE STAFFORDSHIRE 


W bee! and Axle Company, 


LIMITED, 
Manufacturora of MANSELL "wooD WHEELS, 
BAILWAY OAHRIAGE and WAGON WHEELS and 
AXLES of avery dosariptio 
HAMMERED USES AND OTHER YORGINGB 
SPRING HILL, BIRMINGHAM 5300 


Hidland Railwa Carriage 


AND WAGON COMPANY, Limited, ABBEY 
WORKS, SHREWSRURY, & BIRMINGHAM 

Manutucturces of RAILWAY CARRIAGES, TRAM 
CARS, and WAGONS of evory descnption, tor Caah, 

Doterred Peymant over a serioa of years, or on hiro 
RAILWAY WIIKELS and AXLES, AXLE BOXES 
WHOUGHT IRON BUFFERS, and FORGINGH and 
CASTINGS made te any Pattern, Hpecifoation, or 
Drawing Dullders of the Portruah Ela trie Tramears 
D N ARNOLD, Goneral Manager [012 


rps e Ashbury Railway Carnage 


AND IRON COMPANY (Limited) 
Opumwhaw, Mancheastor, 
Manufacturers of ovary desoription af 

RAILWAY OARRIAGKES AND WAGONS, TRAM 
WAY CARS, RAILWAY IRONWORK, Carriage 
and Wagon Whoels, Axles, [ron Roofing Girders, 
Turntables, Water Columns, Water Tanks, Pumps, 
Travelling and Fixed Uranca Rwitchea, ings, 
&o. & Wagons built for , or for doferred 
Fayesent, London Office 2k, Queen Rtreet, EC 010 


Rathway Contractors, En- 


T° 
GINFERS and Others, req ting to ship very 
gi Mi pera tu any part of the Wart 
“The steamer Engineer’ (with tho lurgest hat he ay 
in the World), and other «ultablo stcam and sailing 
tonnage, all of light Teeth —kor Frelyht and 
Insurance Estimates, apply to the Agents 
GOODYEAR & Go _ Liverpool , 
NENRY HEAD & GO , London and Mancheater , 
TATHAM & & OO , 0, Graoechurch Street, London, ¥ 0 


he Metropolitan Railwa 


CARRIAGE & WAGON COMPANY (Lim! 


4968 


Baltioy Works, Birmingham, Successore to Mosara. 
Josarl Wataurt and Sons, Manufacturers of Rallway 


es, Tramway Cars, Wagons, aod Railwa 

Lronwork of overy desoript tlon 

ae a CARKTAG 
GASH, or UPUN DEFERRED PAY 
TENDING over a SERIES of YEARS 

A large number of COAL, [RONSTONE, BAL 
LAST, and othor WAGONS to te LET on HIRE 
Chief Office—-Sautuny Woxna 


Brapoh Wagon Worka-- Kasr 


and Ganat Kastan RAiLwar, Parsanckoven 
oe Offices—No. 86, 








dé OO., 
COATBRIDGE, N.B. 








aa WAGONS built for 
YMENTS EX 


Moors, Carsirr 


GRAGROHURCH Stmant, 
500 






COATS TUBE WORKS, 








Harpers Virrnted, 


Sousdero, Gugineczs, Cr Efiwrrg hts, Blachomiths, Storemen, 


Afbiow drow 8Porke, 
Aberdeen, Scotland. 





From the Sounczy Dy partment, 


The main Ruilding of this Department in 240 feat long x 74 feet wide, and fa repleta with moder appli 
ances =A powerful and noval overhead travelling Ching driven by a ropa from the Enyine commands ahuoat 
the entire length of the Foundry, whilo several swing Crones for the lightor work are attlved tr the wath 
These, combined with power fettling toole, patent moulding machinery, perpetual core-drving stoves, and a 
large ‘staff of workmon, enable Cuatings to be produced quickly und var latterns, ad o rule, wre dn thes 


rand the morning after receipt of order tf they ho bot in ure at the time or require 7 ngthy alterations of 
additions = Engineers, Millwrights, and othere who vet tholr Castings here are wot! phased wth the Pines 
and CGuality, the ext ellence of which Juay olways be dapended on, a we dome mah machine ounelyas 


that we are comp fled, though ft were only for the profitable workiug of our own Tang Shops, ty use only 
tha bewt of meta constantly 





foread A 5 
Our present roe Pr80 per Civ t. fot Castings are as follows, 
dncfustue of the pryment by us of Sreight lo 
London, Mrverpoof, Hull, DUeweaaslle, oc Leith, 


lad aulyect to b bs Drecount +f pard prom pi ly on 10th of month following Ceopa te (, 


€ 4 
Dpue, Bevel, Mtce, a Worst, 2 on ptteh ot farger, . = 12/- 
and DNortice Wheels, fy ., Hptodpan-eicha a. 2a} 
esifier from one Lrot of Supersor fan ane. 48 pitty a. 16/- 
Moachine-cut Patterne, ot moulded 
hum and Bin pitch, = 1]9,- 
to any Olimenosions by the aay re re , 
nal rr na ® Au, = 
Whittaker Satent Machine pies ae ii 
Our rolnimum charge for Machine Moulded Wheels is 20/ cathy 
5 far € Con tin > (for Shafting) of almost ary sise Seated, = Ilj/- 
J peng ) y 
Scdestats (for Shaftrng) do do 30 3) 
Stools, Mangers, and Wall Boxes, aff of motern Xogn, wz. ay 
Scroll lam Fly VO free (> of almost any Qo, ish 
ovee nok under 80 10 con xX 440 face, and ( Boe. f E ptt, =) 3 - 
convex sf Oesrred, ‘ 
Scroll ein Rope Sullers of almost any ) Whole, == 16; 
Stameter, wroth, and aninke of grooves, j briza +f Splet, ' ae 4/ 
Our Wel l-Hirowae Whole, ac 9) 
t ° i oy a e) = = 
Scroll Elim SBe ft Su lleryo of alsmost any batza af danger, 3, 
As Batra +f Spfut, mo 5/- 
Gtamuter and wrath, . Se 


& fre Gulhtange of out Spht Sulleys ate now wry nat, and alf thers 
holt holes ace cored, sofinh Onugureecs an ff find 49 a gteat saving ao 


6304 


compared wath deaf frig 


BIRKENHEAD. 














rr rr ene 


COCHRAN & GO, 





wae ' 







one “TH Pty 


‘a i ie 
a Z| 


fe : 


nea eae as rat 


PATENT VERTICAL 
MULTITUBULAR BOILERS 


READY FOR IMMEDIATE DELIVERY. 


———"HOHeoFde WO SEPT so}Ig pwe sysry y04g 


& ts uO MOOLS NI S3AZIS Pi 
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PATENT AGENTS 
PATENTS, 
Alison Bros., Patent 


Agents 
AND MECHANICAL DRAUGHTS 


52, Chancery 7 sol bn een eee 
Colonial ry btaln: ee 
made Dealene and Trade Marks registered, 
atenta—Mr. E. P. Alex ie 
ANDER, Pel. pee A., of more than Bard 
ee te practioal Shae Seca patent matters, under: 
business oonnected with BRITISH, COLO- 
NIAL, nog FOaRIon N PATENTS, and REGISTRA. 
TION of DESIGNS and TRADE MARKS at moderate 
es. OFFICE for PATENTS, 84, Son teonos 
Buildings, London, W.0. | 
Brewer and Jensen Saunas 
to transact business connected with Patents and 
MANUAL pose fre most moderate Shida hare pp aay ae a 
Chancery Lane, London. Lane, pats a 


Petents—Mr. William 


BROOKES, Awsoo. Inst. O.E., Fell. Inst. PLA. | 
established tors than 80 years. — BRITISH, 
COLONIAL, and FOREIGN PATENT AGENCY. 
Bb and 8, Chancery Lane, London, WO 8598 


To Inventors. — Harris and 
MILLS, Patent Agents, 28, Southampton Build. 


ings, London, WC, kata abliah ed 1866— 
vioual th’ Oarpmacl_-UNDERT AE § 


with the 
rat BUSINESS seein with patente for invantions 
in the United Kingdom, the Oo niea, and all foreign 
countries. NINE MONTHS’ PROTROTION £4 4. 


Attendance in | in the provinoes at t moderate rate charges. 4787 


[2ventors’ Patent Ri ight A: Asso- 


CIATION, Limited —Estahlished for the purpore 
of obtalning Britteh, Foreign, and Colonia) Patenta 
under competent Solontitic and a) adviog Designs 
k of now Patent 


and Trado Marks registered Han 
Law gratia. For informnation, addrow 
AMBROSK MYALL, GE BO28 
a » Cockspur # Btroct, London, 5 Ww SUACOT 


Phillips and Leigh, Engineors 


and Patont Agents, 22 Sautham ton Buildingn, 
Chancery Lune, London, wt Tmediate Protection 
obtained for Invention, Trade Marks and Deelyna tn 
al) Countries B2dz 


rere ee 


[ihe Patents and Designs 


PROTECTION SOCIETY —The attentlan of 
Inventors and others— neulaely large firms— 
interosted in Patenta and ina, je called tc tho ad 
santayoa of thie Hoolot, Prospectue and full in- 
tormation yritis on PCa to the Hinan Orrics, 8, 
KING STREET, CIIKAPSIDE, LONDON, KE, or of 
the General Agenta of the Soolety, Muara STUBUS 
and (‘O , 42, Grexhaim Street, Lon on, E.C Branches 
in the e principal towne and abroad G 640 


rthe N New Patent Law.—To 


Inventora GENERAL PATENT OFFIOER. 
Fatablished 1888 G.F REDFERN, 4 South Bteget, 
Finsbury, London, alao at Paris an 
viaional Protection £3 38 French Patout at ar 
Kian £3 Olrcular iT rats 200 


New ‘Patent Law, 1883.— 


Juat Published, 6th Edition, eared revisod, 
Handbook of Patant Law, in ee English By W, Pp. 
THOMPSON, F Inst PA British Law, 6d.; all 
Countries 23 6d Manual tis, Post free from 
W P THOMPSON & BOULT, Patent Agents, 6, Lord 
Street, Liverpool ,and 323 ,High Holborn, Landon F200 


Patents. — — Messrs. 


Vaughan 

and GON, British, Forelgn, and yeni Patent 

Agents, 67, Chancery Lano, WoO every 

description of business connected ‘with Lathers Letters Patent 

tor bree tes Guide to Inventors” free by ~~ 
1 
































Eatablished 


PALE 


a TS oe f SENT hs tits. 
net MLW Hanes WT, 
er eh bd maf Ce a> 


con! PALS ALTE I! 


Burhan Brick, Lime, and 


i rf the 
CEMENT COMPANY, LIMITED 
NICHOLAS LANE, LOMBALD STREET, £.0. 


Loxpon Dros 
BURHAN WHARF, BELVEDERE ROAD 
LAMBETH, SE, avicronls WHARF, AND DRAW 


t 
Vay 


Ghar 4M ti il ae ult 





NINE ELMS, 8 
GALT BRIOKS Cornice Tiles and Tubes, RN ee 
Chimney Pots, D Ao. Groy Stone Medway 


rain PI 
Lime, frosh from the Company's Kilna, pelreree in 


loads sig bag or py the v an-load, 
the Oom Plaster of "Paris, SORELAND, 


SHEFPY, 8 aud ROMAN CEMENTS, as manufactured 
at the y's bia Burham, on the banks of 
the River roe Htadeny and at Murston, near Sitting: 
Tiles, mo foes wade tosord 
Gueat oO made or, 
? CULAND OLI FE HYDRAULIC LIME. 
This gra is ectly hydraulic, of great strength 
and tenacity, it sets readily under water, and become: 


hard in a short tims 
PARR AND STRONG'S cath OOMBINATION 
(Bae Butider, May 16th 
The Burham Brick, Lime, saa Dement Company 
having been apps! ated sale raanaleetaatta, ate pre 
pared to series sd Tubes for the Collular Walla, & 
Et eee PATE forwarded on a’ rates 
‘8B PATENT DIAPER BRICKS, 
manufactured onl ae He Suey, Brick, Lime and 


A great variety of desi as Naro' prepared for dlapere 
pc er dea soles column, doi 
heads, &o, to be seen at their London Depot. | 


€RT WALKER'S PATENT 


HYDRO- -CARBOX FURNACE & APPARATUS 


praratas makes ons igh pron oll i Arey hasoay heats 
duty of Carey ne cteelntor ue genemton 


quongm y ine fevighied = yo ra 
ROBERT V wit ae ny geconaate ting ve 


1 UNTON COURT. or OLD vitae 8 ate Bn 
Bankers—-Meshrs. Maarin & O0., 08, Lombard 
Where Prospoctuaet af the Boots wy 0 eeaine. 


eee SS 
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’ Be eae — 
With last week’s Number was issued a & Special Supplement, containing a dace ati Index of the current Advertisers in ENGIN EEKIN ING 
ars | = <3 FAULT Pauk Fauk : ; 
Abbott & (4 rower & Jenson 4) Douglas & Grant 1! ee ae es a 
Actun & Bornnan 10 Britleh Gan Fnyine ant 1 Doullou & Co my) iat ie aaa Tea ee i ee ee fo near giao ae iri a 7 
Adanisen D & Cu Ath Fiyinem tag Co Ll BDowaun Be nomi Une to 7 Warns ae 7 Rin, JP oF oa 4 md Waser Os Lal i Rallway Meyer Rup ply ¢ 1D eoerr To aod W \7 
Aird, Joeph } Tie akes A 4. “Fine Ko mint ; nel - i“ ; © owhahk Wo Urkee Atcultsy i Mibieton Welt te Lanett Dsbas kaa get LA Dette A et es 12 
Alin MidNcilaé Co -1 Birathe thood P 37°, Drvedale & Cu Vt Yinithe i h © oWirketall bie te repens Ao Malles S Supp Y hu am A AD Ho lanpyen fet 3 
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Allison Bros 40 HKunedtel & D aM | Binpire Lubricator (1 : Muw kus ana i us VD atualertar SS Cdeetimn Mtaed a Mua WowWee ON Wiehardea th & Oo t [tiara 
Audrew TK H &to 160 Durhnan Maick Dame and Bigolbert & Co { jie t aw st a Ds ale + Mace ee Hens bane EES Oe 
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1 ia} 
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Hagoall WoO 11) Cameron T 48) Firth Qo 3 Wut Chas I ef ~ ‘ dich epaceia te pees ab arate aa Aa oR Wiens ei; 
is EO ee avis ft | Pichia Hepes i Meee 4 : ea os Jenehon Mutual Diomer dn ptt ' Huneth 4) & o. D& o&  Dweeb tet) tlalph ll 
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Pe wip dayeban wlber ‘i : Es ee ee W Daa Mates : : eal Be ” HD flac de lan tee NA Patent Solively pay De addi a (hots u u Ween th ad oI 
‘ ale 0 0 slelauit 1 Manlove AN mt Bry itd (1 PY te Ho Phe tre Lo Wedsilean mtes! Tale (+ 1¢ 
ieee a ; e ; a aaa Cw tal e shes hae ; a ie Wt ae eo, Motive Wout dle 44 ee ee ee opherd Hall €te Wart tut aan d dies and 
; Oi - wats ehirt AD Pyts } h 
Berry & Ronin 7 fom FOAM te at Co is table Po o& te IR dlu le oF &S fl uM Gal nol le : i an ee poate : - . vn - eine ‘ nT i 
Daniy H 1 Cresherdad odd Drawn Mean dettine Hide € &€0 Me ddumdet Fry cine Ga War trai! 7 & & oan NW Peithy shoot ies ve VED (  Woertelinat Poot ' 
Bessemer Wo, & Oo bla 1 laer Btecd bubead a tall WF & oo Vb dfater \ Falinh | Marstall «na & de bad } -Tatroy ae ye ino tte Wrous 1 Whitt tome vs 14 
Oltte lithe Ciguipton ROF ada Do deledite ty Coated ane © dany Gn Jatin Clas hom & Ou Martin bioun Fo Lte i minsths A ba ditnet one l thivas | 
Willington a Newton ho Chomday Brow Dota J) Cider WT ada (i fbeiweteena birem oy Ped oa) Mine yo dR OAS 1 odek tr tha te omits © Waleed 1 With sv barties AL 
Binney & Ren Iv Dhitto daitta ~ Qoldawerthy & Benes Loofiventuse Diagtent  Rught Maihoo & Plate Petra Wt 4 “ap oth olh« 1 Whittaker Wan ‘ s 
Whack Dbawthern & Cs boo Croawle yy Oes Pd 8 oondfe Tw Mag tt frees f Ars oamtion Lt i Joytt ‘ Idubard | oApuetr wba Wihaitwelh Wallies 
Blaki Tne ab Ciowles bo oA Ou 1 Guclwln Fanaa & bo Woodaks 6 4 C0 ] Mrcullock Thom & Hows Pn } Spelt Fo ky ] Wold woon J Of iv 
Hiivena Amoaivcan Jul ri Deatboaytin Aterl tiem. 1 Gosling Hubert & € 5 1 takrem ad h At nn Se Te boob ht ey  ¢ aantaw Uh pope Tiber Avda b Wluk VM Mw 
cnthuy € leat 140 Davin & Priunrone § Gitnange Prom Ca bP tal 47 Jun som Patent tohkin €0 » Me litonte & Mowe 1) dt ephor dr nate spain Wore * OM ane & ER Ta on 1 
Baws ¥ be Dp tay itlan Adaee rn Oaavew Holl & Lakin Lode | od owph & Sea ty OM Natl 1 belbertu, 7 s ostall el dias Whrel \ Aavle Wibsn Ala & to aval 
Bosley Hrow & Co +4 Dow Vignes @ i G 1 Wrover& Co Tail 2 Femaap We NS Hone fb tab { Mout FOM & €n tr ob hig Ul phous & Oa \ ( 4 Wath HM 24 
Horio: & Dies mt Prawrnnie John & (4 ottawa © ato UP ostatuvon & Dua ype I tira Daun & ( Te I taney Wood 1) Wile FOS us -H 
ie aay ANteol Ga Pla t ey ne aria 1 Ih Hei 3 & A es ' Thatta hbase 1 o' Melville Wo OM fs ot ody TE & Bo 1 Alannah | { Wileus W 1] 
vera la an “o w allidny ° 10 waa ly Mereer Kel {; J tter | H 1 Afannermt loner Ail Worked Wau € 8 eo iv 
dawat oe Huatlean [ren ious Maree) ] Ta) Haneo k Dnapliator (a '  Jowitt Phos @ Sona bh] Marney Fetwe fetal bau Patent @ ville 4 | sit Ratha 5 tS Would @cgeant €o t 
. i a a hla 4600 Ehantiny « Mogrpeie Sppllanecy heen J 1 Menner & Tleor Lute four ous dave booted Caempeumy ob Pee Cand tp Wraht fF ads i> 
nme a ae ry 2 Prive bee | to Tut WooRecnaD M Wi Metropuditan leatwas dat 1. ote J J) Mterae Toad € dtd ft Yarw toa 1 
Briulfacd 4 HE, Tronaht Fo & Aon Jt desc, WY 1a Re This , & Ron J rince & Wayporn dae Tdi 4 fot tueter Farr thearmiy €¢ 40 Sharkdan bore ts " bits yous a7 





J.& E. HALL'S COLD DRY AIR MACHINES 


(PATENT ) 


FOR PRESERVING FOOD, &., ON BOARD SHIP AND ON LAND. 


MACHINES CAN BE SEEN IN OPERATION AT THE 


INTERNATIONAL HEALTH EXHIBITION, STAND No. 1255, MACHINERY IN MOTION, WEST ANNEXE. 


7 DARTFORD IRON WORKS, KENT, and 23, ST SWITHIN’S LANE, EC 
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WiRK ROPE MAEHERS TO THE ADMIRALITYT. 





BULLIVANT & COMPANY, 


Patent: Steel and Tron Wire Rope Makers, 


ge! Ropes of Special Strength & Make for] ramways,tnclines,Collieries,Mines, Steam Ploughs & Bridge Work 


MESSRS. BULLIVANT & CO. ARE PREPARED TO MAKE ROPES OF 1,200 TONS BREAKING STRAIN ON THE SINGLE PART. 


BULLIVANT’S PATENT FLEXIBLE STEEL WIRE ROPE. 


This Rope it cacecdingly phable, and ean be worked round drums o1 pulleys (with hae safety and without injury to the Rope) only six times in diameter the cu cumference 
of the Rope uscd LOT 











CHIEF OFFICE 7a, MARE LANA, LONDON, B.C. WORKS MILLWALL, LONDON, E. 


RUSTON, PROCTOR#8& CO, 


. SHEAF ee LINCOLN, _ ne en 








And 20, BUDGE ROW, LONDON, E.c. _ wattage, 
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SOLD. | HoRmONTAL Exuinks, CONDENSING AND Vy, tna il 


Non CONDRNAING 


AMSTERDAM INTERNATIONAL EXHIBITION. B83. ComPOUND SMT Fiten Frans 
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Lakh GRINDIAG Mauna Senrnivais Pi ars Minise MachINBal PORIAL Le ENB IN Se 
Cataloguca, with full details of the above and other SPECIAL MANUFACTURES on application. 4y9) 
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The Best Machinery for making OASKS and BARRELS of every kind oan be ‘obtained only of the 






PATTEM EMMES és SOLE MANUFACTURES, 


Stave Jointer. Trussing Machine. Chiming & Crozing Machine, Heed Jointer, —| ‘Head Planing Machine “Machine. Head Rounding Machine. 


FOR WHICH A GOLD MEDAL HAS JUST BEEN AWARDED AT AT THEZFISHERIES EXHIBITION. 





A. RANSOME & CO., STANLEY WORKS, CHELSEA. 


GCAUTION,—The eee success of A. Raxsomm & Co.'s Oask and Barrel Machines having caused them to be co noees 
__ sre advised to ascertain that an} ee Oo Peat 


Gz0 RICHARDS&Co 


Mote,—We have no connection with any Firm of Agents in Manchester trad 
under « somowhat similar name An communications er to Richards 
Patent Wood cutting Machines should be addressed to 


NE, ATLANTIC WORKS, BROADHEATH, eas MANCHESTER | 


T*)WOOD-CUTTING MACHINERY jr 
















| 7 “a OF HIGHEST CLASH AND OF ALL DESCRIPTIONS. a 
; London Show Rooms & Offices : 28 & 24, Whiteoross &t., £0, i 
i et ee Continental ee OMITH & COVENTRY, to, Rue Alibert, Paris, 











-WOOD-CUTFING MACHINERY ae 


HAROLD SANDS, EAGLE WORKS, POPHAM ST., LEENSIDE, NOTTINGHAM. 
JAMES GOODWIN. & C°, TZ 


— fronutimnmders. Bridge Buillocrs, Enuineers —& Baler Maks: 
at Iron Chairs, MOTHERWE LL neak GLASGOW. 


Caat fron Chairs, 
Cast Iron Sleepers, 


OOLUMNS, _ ‘ei. 
TANKS, 
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SOLE MAKERS OF 
HOPE'S PATENT 


tps? Stone Breakers, 











Foundries aleo at 
Ardrossan, Ayrshire, 
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“MAKERS OF IRON ROOFING AND GENERAL STB "pranrin TURAL Wo 

ke ‘ ! Beka 'p ea — oe, 


THE ‘STOCKTON FORGE 00... aN is 
eee ee denen. 1 


AOE es tee is, PP et i BN ae a EE Fe ee Eh awe pears f # 







le ete ae ee nape 
in! ee Se ee me 





vine v' tog eo, _ ae 
a tag ay = ‘ 7 ic 
Bara the target Peek in tide ny Modine, poveving, Hoving ! 

and Dining ain mae ot eat Saaas sef wrebotane No 

ILLUGTRATED LIST® ON A PPLIGARION QUOTATID-ND FOR SPEDIAL TOOLe. ae | 
ee) 4 ror ate He ' 
abt em : ; ‘ Po yh | iy 
et “ road ; a CCM Co ey a ce eee a are 








& Bile ahi}: a ceo a +i ' F , 
ent oe __ERGINERRING 
mew 5 
a 


LAI N ASBESTOS. 








- 100, ABBEY ROAD, KILBURN, 
July ‘14th, 1884. 


A Sample of Italian Asbestos Fibre delivered to me by the 
United Asbestos Company for Analysis, contains: 


Pur Ount. 
ss Ly and rr - ee ai eae 37.84 
Silica. in ae a ae 41.69 
Oxide ofJron - sa as i 3.01 
} , Potash ... . + a a sa Me 0.85 
Soda... he sei a sa be 1.41 
_ Alumina a in oss 2.57 
Moisture pyaponied a 100° 0. ae 3.04 
Lose on heating to white heat, water Brce hydration and 
organic matter see 9.56 
99.97 
Loss .08 
100.00 





' This Asbestos contains nothing injurious to Metal with which it 
comes in contact when used in connection with Machinery, and the 
special.eharacter of ITALIAN Asbestos RENDERS IT VASTLY — 


SUPERIOR TO THAT FOUND IN CANADA. 
‘(Siged) FREDK. S. BARFF, M.A, 


Christ ’ College, Cambridge. 


w of Profesor of Chemists of Great Britain and Ireland ; 
Professor tH emistry to the Royal Academy of Arta. 
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‘PURE ITALIAN ASBESTOS MILLBOARD, ASBESTOS iad INRIA RUBBER SHEETING, TAPE; and 

| WASHERS, AB CLOTH, Woven, SQUARE BLOCK PACKING with India-Rubber Back, and ITALIAN 

AGREED wand apg PACH orc CLOTH, POWDER, BOILER COVERING, PUTTY, 
3 : ™ . wription of Asbestos Goods. 



















Please see that all Millboard, ong sd every 1 every pees ft. ro of Packing bears our Trade Mark, 
out which none is 


Oey ‘Specify United Asbestos Company’s “SALAMANDER” BRAND. ae rs 








ie 
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NEW ILLUSTRATED CATALOGUE ON APPLIOATION. 


“UNITED ASBESTOS Company, Limited 





(Sole Makers of the Pure Italian Asbestos Goods,) 
161, “QUEEN VICTORIA STREET, LONDON, E.C. 
' a : AOR POTS 1 aa 
} MANCHESTER : ; | LIVERPOOL : | BIRMINGHAM : CLASCOW : 
§ 85, ‘CORPORATION STREET. ' 47, SOUTH JOHN STREET. | OLEMENT STREET. | 82, 8ST. ENOOH SQUARE 
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Te mont inprshftre comece rh 
these Boilers are— 


t, Simplicity of Construction. 2, Saving of Fuel. dian Bolas Gavag mee 


3, (ireater Heating Surface. 4. Decidedly cheaper. space they oocupy— 
5, Can be Kasily Cleaned, cf Mon Due , a ta oe dana ae rm 
4. Accessible for Repairs without Disturbing the 10%, +5, 7 


other Parts 
4. Great Koonomy in Boller Space. 
9. Will Barn einer Tan, Breese, Small Coal, or 
10. Is Superseding all Others. 
Testimonials and Prices on Application. aft. On. ,, 


SOUTH LONDON BOILER WORKS, LONG LANE BERMONDSEY, LON DON. 


_______A LARGE NUMBER OF PRACTICAL | MEN’ KEPT MEN KEPT ON HAND SPECIALLY FOR BOILER REP 
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MAKERS OF ALL KINDS OF 


SUGAR IKkKIACHINERY 





NOTTINCHAM, ROUEN; & LONDON. 





sn FU TURA ADVARTISMRMANTS. 5076 
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Bem. eer ngine mad 


Vertical Engine, Type No. 1, Vertica nee or Double Ovi in 


} 0. 2 
Ith Vertical Oross Tube = with Vertical toa! Mull ubutar 
= Boller, Py to 12 He, Soller, | to 3 Horse Power. Traction Engine with Finishing Thrashing Machine and Straw Elevator on the Road, 


R. HORNSBY & SONS, Limited, 












ee ee 






| ngine, @ te 60 
Patent Portable Steam fin made with Gingte r abe 4a shown) oeere 
or Double Cylinders, rom 24 to 38-HP, the Frolne, as desi 





ALL PREVIOUS AWARDS 
EOLIPBED ! |! 


Hornaby's New 1884 
TWINE BINDER 


PistPring of £100 
ROYA TURAL 
ne ee ee ies ec | soni LAND. 

F, ot Hort tal Bte. ¥ 10 te 60 Power, 
zs with Aron Patent mp enatne, Expansion Highland Society's 4100 First Prize String Gheat-Binding Harvester, 





cag cele fille Wowars and Neamers, 
For pusuculars of the most modern improved and succosatut Agriculture! Machinery, Ploughs, Rasiranig Og echines, Corn ft Boeeens, Tarsip Oustors, Rodt Pulpers, &s., SEK ILLUSTRATED CATALOGUES in ¢ 
PLouaw SHares oF Cast Iron, Cott Waouant IRON, SMALLaAaee IRON AND STREL, OF PATTERNS TO Evry Vs VaRniaTy OF Worx. 
At tho most important Exhibitions and trials since 1874, R. HORNSBY & SONS’ Specialities have gained 466 PRIMM, incinding 60 Geld Siiver Medals, and 083 FIRST 





SPIT LaG A. IROOM W'O GRANTEA DE. asin 
London Office: 4, LOMBARD STREET. Telephone No.184 . South African Depot: EDINBURGH BUILDINGS, DOOK ROAD, CAE OR. 
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ENGINEERING. 1 a 








q 
ee EE EU —_— = ee ae earn 


‘OSEPH EVANS & SONS. 
a WOLVERHAMPTON. 
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ESTABLISHED 1886. 


HAND PUMPS 


IN EVERY DESIGN. 


TELEGRAMS, “EVANS” WOLVERHAMPTON. 








"THE GREATEST VARIETY OF 


STEAM PUMPS 


: (SIMPLE AND COMPOUND) 
tw THEW TRADE. 


‘paulou| 
4O AjjeyuOZINOPY YIOM {ITAA 


B,000 ro 10,000 


ALWAYS IN STOOK. 





el DS La 







NO TAPPETS. 


= The only Perfect Governor 
™ for Electric Light Engines. 


“PICKERING” GOVERNOR. 
BO,000 SOLD. 
Guaranteed the most Sensitive Governor made. 








THE HORIZONTAL “RAM” PUMPING 
ENGINE. 






THE “RAM” STEAM PUMP. 
(VERTICAL & HORIZONTAL.) 






THE “RELIABLE” STEAM PUMP, 










AMSTERDAM, 


Worms. 
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- THE "OORNISH” COMPOUND PUMPING ‘ENGINE. 
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Maphlbnvcamyalineeaeyree ee a eh re re 


Lo ndon Office: 52, Queen Victoria Street, E.C. 


NEWOASTLE-ON-TYNH OFFICH and DEPOT: , ST. 
«2.3 EF FIELD " . 36, NORFOLK STRHET. 
SOUTH WALES a 118, COMMHRCIAL ST., NEWPORT, MON. 
rire 7 ; i 172, SOOTLAND ROAD. 
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x NH CINEBRING 


THE DOMESTIO MOTOS MOTOR 4 = || | i- ee eins 


ENGINEERS, MILLWRIGHTS, -, BOILER MAKERS, 
GROOVED ROLLER MILL. SMOOTH ROLLER MILL 
EDINBURGH. 
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HATHORN, DAVEY & CO., LEEDS. 


CATALOOURS | ON APPLICATION S23 





HOWELL & CO, ancs0s: SHEFFIELD, 
CARRICK & RITCHIE, |sster sree rine =a aaa ee 


Waverley Engineering Works, and Cast Steel, 
w,, EDINBURGH. PILES, SAWS, &c bicrinba: Ga als 


HOWELL'S PATENT sachs selec METAL AND CAST STEEL TUBES. 


~\ Wrought Iron, Lap-welded 
_| and Butt welded TUBES 
may §=—sof every description. 



























( J 4708 
cae Q\|_HIvELUS SPEC RE-annenng STEEL FOR TURING TOL 
Travelling Cranea for Hand | RAILWAY & oT ' a 
STE orn, | Soro 

spin npn orice Wes Gertie Patent Mechanical Stoker 
ER, | ADEEANDEA ray ae BUFFER SPRIN & RURPER 
VIOTORIA DOOK, HULL. ENTIRELY DIS DISPENSED WITH. 


a Cr | For prices apply to the Head Office 17 Graceehurch 
Seine ratte in Warhol ee ree, London 8185 Fat 

8 “On be cleansed instan 

ht piped Inter? apg oe 


wiht stb 
@@ CONICAL AND| Om 
ciaéearng 


PARALLEL 
ie i 
DAY & Co Co. o-|SORR, DONALD & & SON,|9 


ss BOILER TUBES} 


WORKS NOISELESSLY 


Will Apply the Stoker for Two 
Months upon as 


"have been supplied shir 
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Over 2 Machines b Ww wor re 
er 200 0 king 





é the Oontinens. 
The Simpledt Cheapest and moet Bifolent in ol 
will 


{i a | Sc 
J. PROCTOR, PATENTEE & “MAKER. 
VERTICAL GE) |HAMMERTION IRON WORKS, BURNLEY, LANCASHIRE, wx 


FOR AGL PURPOSES, 
PONT AMEE on 


: | Horizontal Engine, wall 
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DREDGEES to raise up to 1,009 

Tous per hour, from any depth, 

and adapted for cutting in front, 
in cantre, or at sides, 





HOPPER DREDGERS, with all the most modern mm 
provements, to raise up to 1,000 Tons per hour, and carry 
their own spoil 











PARTIOULARS ON APPLIOATION 70 


PAISLEY, N.B. 


5192 





oT ALL FILES OF OUR MANUFACTURE ARE ENTIRELY HAN 





} SPECIALITIES. 


DREDGERS for River Bar, Dock, 


vAND THOS. JOWITT & SONS, Scotia Steel Works, SHEFFIELD. 


BEAM ENGINE BRANDS OF STEEL AND FILES. 





ay 
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Canal or Harbour Work 


LAND EXCAVATORS, for Dock, 
Canal, or Railway Cutting, to cut 


and raise up to 200 Tons per hour 


one] 
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JosHvA Heap & C0,, Ltd., Manufacturers of Heap’s Patent Figo Bot Goreng Machine rom fi. ft 





Either by Hand or Power Also SCREWING TACKLE of every description 
rope Bolt Hand Bolt Borewing hts Nut Hand Pipe Berowing Measkine, 
we | pera  R agai | pant Meckine, | din ota: Pipe. | Win. to din. Pips. fis aes ates ss | ae 





OLDHAM ROAD GINERRS T L WORES ASHTON UNDER- Illustrated Catalogue with Prices upon pretits aici oe 
AA Gee just eaduoed 20 per ceat, Send | for Dinstrated Le tainsee nk th Reduced Prices. wai ry | i 


and Drawing Boiler Hidoa, 
Vor ute, Flax &o 


MAIN LEATHER 
DRIVING BANDS. 


White Ox and "pacpaat wate Las Rrown Leather and Flat Horn 
Busket Leathers of Entre iitrength aod 


AND ALL OTHER MHOHANICAL LEATHER. 4905 
PARK ROAD LEATHER WORKS, BINGLEY, YORKSHIRE 


es Flap Lesthers 


THe DIRECT HYDRAULIC SYSTEM 







——<(EIGGINSON’S PATHANT.)— 


EV EVEN CG 
MAORIN=ES. 
THE 8PECIAL FEATURES ARE 


BRIEFLY AS FOLLOWS :— 
lst The use of an Sicunsad oi ad 
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| HIGGINSON & rs TO, MEE separa STREBT, . LIVERPOOL. 


= | Bt, of London 
ot gee of the 


JOHN Wy ie Fl é& SON S,| 





OAK TANNED AND ert PICKING BANDS, CENTRIFUGAL PUMPS 


PUMPING “ENGINES, 
For Docks, Circulating Purposes, 
Salvage Work, &c. 


Tho cheapest and most pope ale zune in the Market 
From Newest and most Imprpved Patterns 


Spscratrrma Centrifugal Pumpe Baking Machi 
sai Leather ipdrale Ornes neath ar Proseee 
mene Accum! 


draul lo Rivettore, Litbe of eit king 


DRYSDALE & CO. 


BON AOCORD ENGINE WORKS, 
GLABSaOvVw. 


4081 





MATHEMATICAL IN sTAU MENT 


{MANUFACTURER 
To H M's Govetaneot, Ooanoll of tnd Siclence and 
hart Departenent, Admiralty, do. 
Math Drawing aod Surveying Instrumente 
of every of the highest quality and Anish 
ab the moderate prices. dae? 


Price List post fvee, Ragine Divider to the Trade 
Addvesn GREAT TURNSTILA, ROLDORN LONDOE W 0, 


GREAVES'S BLUE LIAS LIME 
And PORTLAND OEMENT 
GREAVES, BULL & LAKIN 
Deliver the above and = ml mall or car cart aod 8 
Stockton, Wilmoote, and Harbury Works, 
Chief Offices WARWICK. 4 


WORCESTER WHARF, BIRMINGHAM, 
Dagon SOUTH WHARF, PADDINGTON W siT0 
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Steam & Water Valves, |p vA 100 ORs 


FITTED WITH SEATINGS OF 
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RHODES’ Parent Assestos Compound. 
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AIR COM PRESSOR S).uSRGHT Discs, 


WITE Poot at PATENT INLET 


sn obater a) CHIME rE SHEAR BLADES 
TC RQILERS, TURRIWES,|" "= mre,Sausees st tom 


STEAM EXCAVATORS, | "rors sas 


1] RESSEMER AND SISMENG' (£8 AMD TEMPER, 
NEW OONSTRUCTION POR Cael 


B Fawway corres, pook Wonrs, vis. Sau het he eeaaee' su 


ARTESIAN BORED 














““SCHRAM'S IMPROVED PATENT 


ROCK-BORING MAO EL TIN Hl. 








They hold pertoctl ia andar Breas Dears. The : 
ns See) ee ee een Abae> TUBE WELLS 
ea at ae ee RICHARD SC SCHRAM - 6 CO. | Siete 






pespened by this po 
nurocs contamination sso 
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sia DRIVEN TUBE WELLS 


For SuauL & Lanou | BUPPLARG. 


= eet, wu |8, NORTHUMBERLAND STREET, OHARING OROSS, LONDON. 


IC. MONGH’S PATENTS AND LICENSES 








WESTONS 
NEW With the EXCLUSIVE RIGHTS of APPLYING ae CARBONIC ACID for the EXTINGUISHING of FIRE, 
BR07 































“PATENT GEARED" ARM TO WE SOLD toro | POM TRIAL BORINGS FOR Fouwna. 
PULLEY —_/T# MTumoui, TcnNC eyo, CuO 1 F akan co 
BLOCKS. |nnon &: BORING TOOLS, PUMPS, to 
ate In every sense TURNSTILES 
s SAF E TY MAKERS OF ALL xp sth re cant HOPPLISD OB LENT OF HIRD. 
OISTING MAOHINES. Apply for priess & te 
_ 8h “Pane Cnupe 8 wt tole gan alte brewing | iachios, Lape A a nee aL i 0. ISLOR & ( GO., 
pork acne ita LE GRAND & SUTCLIFF, a6, SOUTHWARK STRERT, 
ILUSTRATED ED PRIOE UBT USTS FREE ARTESIAN WELL ENGINEERS, LONDON, 8.E. 
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JQ CROWLEY & CO, Sheffield. 
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PROVED PANT MILL 


a, BERET EE Boe 2ORCk a, battens rice, Florin, 
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and ell other sises In Bock. 


THE TUBULAR PILE, ort | GEO. Stinnett London. 


- For B and Pier Building, &&., &. 
ASKHAM BROS. & WILSON, Ltd, | oeees, MIDDLETON 


Som Manuracrurners or LUCOP & COOK’S PATENT Meaars. Joba vo age arse, Ln 


CENTRIFUGAL; 
deny beac 


wieaatios 
siemeireas ie ae 





And other ity, Com 
Saad orfece Unitoriny, 


pletences, 








” lf at tractors, Coach Build- : 

Sithere, Desevetore and? sine ceaetes me 
, WYBRADLIO PUMPS tor Nand, Belt, or Bteam Power 

POLLOWS & BA, Tah, PRREERSee. =" caarecees, | Tk 
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@,| ORANE'S PATENT or 
CYLINDERS anp VALVES. 


4s Supplied to H. M. Navy and the 
Principel Steamship Oompanise. 


Manufactured aolely by 


P. MOIR CRANE & Co. 
BANK STREET, MANCHESTER 


ir A 4,James Street, Liverpool; and 181, Fen- 
ca L. church Street, London, B.O. 
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PORTABLE RAN LWAYS S | nd fe 


a ea. SS Ee Yep PROVED to be the oa 1 by the EV CE 
° 3B ol y the IDEN 
ORMEROD, GRIERSON & CO., iy \ Storer ‘a6 


WASHINGTON BUILDINGS, «x ee 
St. George's froaworks, Hulme, Manchester, 23, BRUNSWICK STREET, LIVERPOOL. DENSERS, FABAERVES toe BOILERS and BAVES 
Kave the inegent aceertenerrt in the trade of J 
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ae Nailed ‘Bored end Tursed tf n - 
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hence OMT ionORIA STREET, BW. Bats L AND IRON FISH-PLATE la pert ame 
—— | — a i oe se eer 
eee RAI A SPECIALITY, awh i uly wanted nn 
LEFFEL'S IMPROVED PATENT ts Saas poinn sotho lan 
AMERICAN STRAL ANGLES, Th RES, CHANNELS, 


Baile Tarhue Walt-Whe.| BULBS ad BARS of other SECTIONS, \ruauas wor 


acres eae | Hor Bhipbullding and Constructive purposes, ES AND MERSEY 
Giving over 400 ,000 HP HP, prlaileat) CABTINGS OF Fes DRO eee LU BRIGATING OILS. 
- Thos. MoKentie & Sons, NDON: 8, VIOTORIA ST, WESTMINSTER ABBEY SW. 


Messrs. TROMAON N & BROWNING, Agen 
1, Holborn Viaduct, Offices MANCHESTER: 27, CORPORATION STREET, 
DUBLIN ar and BELFAST. Sa a SAD BARNINGMAM BROTHERS Agente tt 
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JAMES nus & 00... 








@ILVER MEDAL, MELBOURNE, 11 ‘ssi. 
TUBES and FITTINGS for Gas and 
Water} Galvanised, Ena mailed and a Hydraulle 
Tubes; Boller Tubes and Fittings re’ 














‘ Téeols, Brase Cocks  Antl 
bee nti-Gorrado Tubes and 





GEORGE OROSSLEY, | ar ae a _ 
oudtateten YORKSHIRE, GLOBE TUBE WORKS, waowsesuRy| PRICE'S SPEOIAL GAS ENGINE OIL, 


And 3, Queen Btreet Place, London,E.O 4£02 Strongly recommended by Messra 
Ornosstty Bros., Lrp., MaNcuesrTEn. 


eae PRICE'S COMPOUND ENGINE OIL, — 
For Marine Engines and Locomotives, 


PRICES SHERWOOD SPERM OIL, 
For General Machinery. 


PRICES OYLINDER OILS 
PRIOK'S BELMONT SPINDLE 01. 


PRICE'S RANGOON OIL. 


WIRE MACHINERY. 





{Late D. Ooox & Co.) 


;|COLONIAL ENGINEERS, 
rf Park Grove roa Works, 





























- SPECIALITY ny veoneumended by 
Single or Double Arma and Cast-Iron Bosses ma * 
Sere Lares es LATHES, [iver te preccratio a sa 
Articles made of Metal from oxidation,” . 
SMITH & JOH NSTOW, | re aac Price Ligte on application to 


AN GINEERS AND’ MILLWRIGHTS, | Makers of all kinds of PRICES PATENT OANDLE COY, LIMITED, 
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GAS ENGINE. 


1,700 Engines Working in Working in Great Britain. 


4 E. H. ANDREW & 00,, 


STOOKPOR Tg 


BOILERS, 
So OF onion omce—284, QUEEN TICTORIA STREBT, F.C | Wagon Seier- Carriage, 
SALLDAY'S ROOTS CHRDERS, GAS HOLDERS, 


LINERS. mm ELUTE ===“ 
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LARGE NUMBER IN USE AT HONE AND ABROAD. 
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TRACTION ENGINES 


‘AVELING & PORTER, ., 





6 moore BTN. ee 
OF Yutek WERE BUPPLICD WITH THE Pea a A HEARTRS 
tee INDIA‘! BTATE RAILWAVEGITHGEA i8 


THE BEAT BLOWas IX TH t MARKET.—-OhMAT RAVING IH ORL AND POWER 
an 


Win, ALLDAY, SONS & 60, Engineers, Birmingham, 

RANKIN & BLACKMORE Enginecrs| mem jug ROCHESTER wENT 
EE Ww OO x, (Ai ieee (72, CANNON STREET, 

Rankin’s 9 CYLINDER DISCONNECTING COMPOUND ENCINES| dante Geeets LONDON. a 


4-CYLINDER DISCONNECTING 1 TRIPLE-EXPANSION ENOINES, 


oa 7 “4 
TEanY, Haulage by Steam on Common Reads 
FOR PADDLE me Bae STHAMBRS. Fis 60°, cheaper than ‘by horses, 
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‘She principal advantages olalmed os compared with th Oylteder eaesenemeetatee sore sae Bee 
a and a oF Boyliader ‘Trifle. -Expansion Enginer, are on nee 









WHITEHO OUSE. & co's. 
\Self-Acting Adjustable Lubricatax, 
| TPTON halt CHAIN WORKS, STAFFORDSHIRE, : 
E: A a * Perfectly Clean in 
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Clear Bering working. 
: ef rr 
a i 50 par cent. | One Month's free trial 
: no allowed. 
ha Oi, en u ms n 
A Soames, 
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| , th SRE 





a t tah: : ane 
shes on 
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Meee only necessary lubricant to flow. 
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Liournsr, priate AND MOST CAPACIOUS. tates 


America, British South Africa, N Sa ae 
1877 ; No. 8872, 1878; No. 102, 1881 ; No. 4383, 188 


With or Withont “END” DOORS and “8 q” GE 
for Tipping at EITHER SIDE or END of Rails 


THOU \NDS IN USE wan Pool HOME AND ABROAD. 
any tise or gauge of 100 Trucks turned out Ss weskiy. 
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ATENT FYPANDING MANDRELS 


To ruin i Eaene Coniees 89 in Lathe Centres as shown. 


PULLEYS, BUSHES, GEARS AND COLLARS |R. “HUDSON, BILDERSOME ‘FOUNDRY, NEAR LEEDS. 


Can "be Turned QUICKER and TRUER thes on eolid Mandrels. 





Registered Telegraphic Addrenss: ME, LIMEDS. 
Telephone No. ie te cesses eu te faads Bahasa t raat) Mam @ hand Deon@e athe oo 


NEPTUNE FORGE, CHAIN, ANCHOR, ENGINE ano BOILER WORKS. 


JOSEPH WRIGHT sC? 
TIPTON 200 


SOLE MAKERS OF 


BERRYMAN'S IMPROVED PATENT UNIVERSAL EXPANDING TUBULAR 


FEEDWATER HEATER 


THE WELL KNOWN 


BERRYMAN HEATER 
AND 


INTERHEATER, 


ARE NOW FITTED WITH OUR MEW 
PATENT 
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: 
: SYPHON BOTTO 
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Milling mg Wheel Whee Cig 


i ol ra tosis, 
USED AT THE ROYAL ARSENAL, WOOLWICH, AND SY MANY MACHINE ano TO 0) MAKERS, 


H. B, BARLOW & CO., Engineers, Cornbrook Works, MANCHESTER. 
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AND OTHER. IMPROVEMEN 
SAVING 
rrom 15?’ 19 SOP or 
COALS, 
BOILER POWER, 
WATER & LABOUR 
over 1000 soo 
~—oE o Eee 


SUITABLE 
: FOm HICH. OR Lon 
PRESSURE 
AND, COMPOUND 


ENGINES. 
SOLE MaKtne orn SPECIAL BEST BEST J.W8. Pra aa 


‘ICRANE__ CHAIN 





_ any now in the Market, 
AT 80 PER OENT. LESS COST. 


» cwt. of our tin will produce one ton of Phosphor Broase, 
Rating considerable saving in carriage, and enablin 
Manufa: use the same stock of Copper for all arponee 


SILIINGTON & NEWTON, CHAIN CABLES 


TONG are AFYFORDSHIRE, THEY HAVE NEVER.REEN SURPASSED FOR STRENGTH, UNIFORMITY on 
| ONO BE é& O0., 110, Cannen Streat, E.0, em | DURABILITY, AWD ARE MADE BY SPECIAL WORKMEN FROM IRON OF 
Nort ea 1b. RINGTON. 4 00., St, Peter's Syuare, Manchester. SPECIAL QUALITY, PREPARED EXPREGSLY FOR THIS COMPANY ONLY, 


1 
. 7 
; 
f ie 
thd 4 fs 
i hee r 1 
Stem oi tS = arn hah * am ie - . 


os 








t 
4 


enc NofieR ine ee 


THESTEELCOMPY, OF SCOTLAND ers 
gut> 




















(SIEMENS vas Saini 
150, HOPE STREET, GLASGOW. D 


Stoel Baile Plato, Angloe, Bonne, Bars, Hoope,| HE WELDLESS STEEL TUBE COMPY., 


For Staal (lasts Blooms, & = ICKNIELD PORT ROAD, BIRMINGHAM, 


x dé WW. BIARDMOR EF, 
PAREHEAD IRON neo STEEL FORGE and ROLLING MILLS, GL GLASGOW, 
CONTRACTORS TO THE ADMIRALTY AND FOREIGN AND GOLONIAL 


STEEL PLATES, S SHEETS / AND ND_ BARS rs 


IRON ee PLATES 
FOR SHIPS, BOILERS, BRIDGHS, é&c 


nme On Oe 


Boller End & Purnace Plates ran ngs _ pea i or for Ant Col Anti raat ato | 


AND 8T 
IRON AND OIREL FOROIROS OF ANY _BHAYTS ¢ OF SPECIAL MNO Oe ae 
11 Queen Victoria ti n ¥ ane Hamburg Toptenseak' Ne 11 Wilh RUMP 688 TRADE : MARE. 


Kevcativon Tyne m ¥. 
67 Dor egall Street H H BUTLER | Rotte WillemekadeNo 9 Post venderBURG&Co 
f= a eer rre RO  He 


ATTWOODS' PATENT STEEL. 


ESTABLISEED 1 1388. 


STANNERS CLOSE'S STEEL 00., 


WOLSINGHAM, ud DARLINGTON, 
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MANUFACTURERS OF EVERY DESORIPTION OF 


CAST STEEL FORGINGS AND CASTINGS, 


Piston Reds, Glide Rods, Motion Bars, Orank Shafts, ee re eee 
Spades and Shovels, &., p38 


eee oe 
eaeoe 866 @ 
aersta 8008 
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edale—Melbourne 1881; Paris 1878 First-Class Medals—Paris, 1685; London, 19632, 


“SHELTON BAR IRON COMPANY 


STOKE-ON-TRENT, axp 122, CANNON STREET, 
STAFFORDSHIRE ere LONDON, EC. 
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HANSONS SPECIALITIES 
lng nel ; 7 a 2. a 4 
Paka ty ANT: FAR [FUN am 

36S WINE uw, } Steam Pumps, Steam Engines, Steam Winches, 


a 2g Steam Dryers, Steam raps, Steam Reducing 
, SHELTOK BRANDS. _ curvas ‘il 


Valves, Stearn Purifyin arate for Boilers, 
Water Engines and Hoists for Warehouses. 
mm THE “ECONOMIC” “WATER TUYERE. 








oft < | ae WILLA Me EAN SON, 
Mo Ev, fA. NEWLOVE & CO., QUEBEC Works, 
ees ENGINEERS, NOTTINGHAM LONDOM OFITCH:s 87, WALBRMOOR, (20 
RESPONSIBLE AGENTA WANTED 182 (Her Feuatroud Asteortievabend Sptanter 18%, pape 4 t " 
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ENG INBERING 


$s oe MACHINERY. THE THAMES GANK IRON COMPANY, 


agreed ADDLESTONE UPPER GROUND STREET, LONDON, 8.E. 
S With F iF Sete. Fr. da 


ae W. pile ue iste SAVORY & SON, LHOT WATER BOILERS, 


SGLE AND ORIGINAL MAKERS, . PIPES AND CONNECTIONS 
—————————=—=| TRON PIPES, &., for Gas and Water Works 
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a a 
HENRY Bl & SON, HOT-AIR APPARATUS HREOTED COMPLETE. 


CMG iu] THE LARGEST AND MOST COMPLETE STOCK IN THE TRADE, amg 


it! Catalogue Gratis. Illustrated Price Book, Thirteenth Edition, Price 18. 






HIRE ENGINES PIKE ENGINGS 


WILLIAM ROSE & CO. 
Deansgate & Grosvenor or Avent Manchester, 


po FIRE SOAP HS, BOSE, &o, 
y"Vatcher's” Paton nt Hose, a eure yu a 


fm ALEX. WILSON & CO,, 


VAUXHALL ee LONDON, 8.W., 


Seieatidie Induetcy. lnstitute of Cornwall (tiivet 
: emmy i Aged inert cou | BSE caeeanee opie : im 


PATENTERS AND SOLE MAKERS or 





For all Commercial’, Manufacturing, Rallway, and Mining Uses. Adapted to the Standards of all Nations. 


Works; ALBION FOUNDRY, LIVERPOOL 
Fenn ge igre acy Hemwuensonteme| Sidhe Read Date fp cumon_w 
W. enseteiane PATENT BOILER, TUBE LEANER 


Bngls pba oy ansiies  honpe 
: aatctar torte one thelr motive 
in ordering Panne siamyetere tobe 


Upto Min in hin ipa. fia Ba aa din. afin io, diam. 
ae wonxs: 8-20, WEST {NDIA BOOK RoaD, 


FRANCIS ‘BERRY & SONS, 


omememntiain"() fociecreneepenivn 4712 
ILLUSTRATED PRIOB LISTS ON APPLICATION. 
“> SOWERBY BRIDCE, | —————— 


‘pe Cimmme cc |F. & J. BUTTERFIELD & CO, 


gees, | Engineers and a Midland Works, 
= Machine Tod! Makers -—e Makers, : t KEIGHLEY, 


PLATE BENDING MACHINE. —__ 
OFC Sr Bi. 





The ‘ VAUXHALL” Boni pinibs, The “EXCEL8IOR" 
Direct-Acting Pumps, 
HIGH-PRESSDRE SOREW ENGINES, OOMPOURD 80REW 
ENGINES, Patent SURFACE CONDENSING ENGINES, 


PATENT PADDL& ENGINES, HOISTING MAOHINERY 
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_CHARLES WINN & CO., 
GENERAL METAL WORKERS AND ENGINEERS, ine 
Mind Ofte & Yorks) BR MUN GH AM. (eganmis sree. ae Meee) ocial Machinery for 
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AMONG OTHERS WILL BE FOUND THE FOLLOWING ADVANTAGES : 


e Jeetantaneous rele release of pipe viene rar a by ges ee sll he pe a dispensing with 
A powerful self centreing pipe holder, ghia wi eine tn tubes Seals ee pin, without 
Bimplicity ie a Seat, baby Aho mst nape an wre 8 
‘site of tubs, and to 
An amangement, by wh ich Se ae a ioaseuseneonety = seadjusted and are made olf 


The Beet Material and Workmanship is used throughout. 4216 


London Offee and Pattern Rooms : 41, HOLBORN VIADUCT, BG ovat nou _—_ BORING MAOHINE, 
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COTTON BELTING, 

LEATHER HOSE, 
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THE OLDEST AND LAROEST MANUFACTURERS IN THE UNITED STATES, 
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INTERNATIONAL EXHIBITION, AMSTERDAM, 1889. 
ST AWARD FOR “LIFTS.” 


(HOISTING MACHINERY. 


Patented in Great Britain and Ireland, Germany, Franco, Belgium, and she United States. 








JOHN & JOSEPH HUGHES, 


(Estab. ee Dealers in Metals and Manufacturers of 








| SAFETY » DINNER, DARTS. 
CASTINGS IN BRASS, GUNA METAL AND PHOSPHOR BRON, “Self-Sustaining” INVALID D, AND 


Mill Brassed. Railway Wagon Brasses, &c PASSE nN& 
ALBION METAL WORKS, WOODCOCK STREET, BIRMINGHAM. SINGLE and DOUBLY, for HAND, a and STRAM power 
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All Machines warranted to mould with the 
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Ww. vera een CROCE ee 
ENGINEER AND IRONFOUNDER, 


SINOLAIRTOWN FOUNDRY, KIRKOALDY. 


WM. FOSTER AND ©O., 
WELLINGTON | FOUNDRY, LINCOLN. . 


PORTABLE ENGINES, 


HORIZONTAL & VERTIOAL — 


FIXED ENGINES: (IMPROVED, © 0 


—iBollers of All Kinds. | a 
THRASHING MACHINES, , | prices’ 
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= Wa SECOND - HAND EAGLES Pctesietac a e 
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Rt om |HEPBURN’ & GALE, Limited,|\\ WEBB& SON, - 
7 \ TANNERS, GURRIERS, 

















86, 57 & bi, TANNERS & MANUFACTURERS OF 


Sigh STREET, | LRATHER MACHINE BANDS, HOSE PIPES,| 
a>! WATERPROOF PUMP LEATHER, 
AND ALL LEATHER ARTIOLES FOR ENGINEERS’ USE. 
Lees LAER, SOUTER WARK, LONDON. wale 


SSS ee ee re ee ee ee a 


LEROY! Ss 
IMPROVED PATENT NON- ik COMPOSITION |7=-Oum mt 






- bes ‘ te 
Re 






PRED He MEAD & AD & C0. '§ 


STEAM. PACKING. 
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Re ie hi (NON-CONDUCTING MATERIAL) 

te Pease, OA FOR COVERING BOILERS & STEAM PIPES. 

EMERY AND Clar ae ehgineer, a desing tone wie 
EMERY CLOTH 3 patna ae han Saray maaan 
ACTON & BORMAN 

79, SHOH LAN®D, LONDON. 


deed blink "Sa ape tra ae of Dept Mia, 1558 
WILLIAM WILSON, 


A. HAACKE & CO., * » PM REGENT RO AOE eapooL."™ 
BOILER MAKER, 
LILYBANK BOILER WORKS, GLASGOW, KEEN. AN’S “aS LianecBellent i or ipa Ope 
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tom Fi Wales and Monmouth H. CULLEN, 2, Gord oa Cardiff. 
Soin Asnars ‘~ For fev pootland  Glaagow. sabe 
Bag ee ee came oan 
ved manulachures every 


Gray Bt, neer Philpot 8b, Commercial Road, LONDON, EB 
Griffth Street, Lower Brougbiin, Mancheste}, and South Shore Road, Gateahead-on-Tyne, 
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nas BELDAM PAOKTNG & RUBBER 00. 
TRON AND STBSL BOILERS haat nd condenation cfvtoum,| 7%, Grevechureh eee 
Sento rene asec geer Gem |PETER MPINTOSH AND  8ON8, 
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non . 
He fahereg to vases of ery Tanned iE SAND CURRIERS. 
: _! out any scene) ping waa ic of Leather Birap- 
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MATTHEW KEENAN, 
SOLH MANUFAOTURER, 
ARMACH WORKS, TREDEGAR ROAD, NORTH BOW, LONDON, E, 
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SHARPLE'S IMPROVED 
HIGH SPEED AUTOMATICALLY-OGVERNED _ 
Frem 4 to je Bt-Meres Power 


my EF ana iy, BINNEY & SON, 
JOHN BEATBON @ SoH, [CATHERINE STREET, CITY ROAD, LONDON, EC. 
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os Ayriacare. 


HODGKINSON & N& 60., LIMITED, 


Prices on application. Shipping orders promptly attended to. ame 


B JOHN OAKEY & SONS, jcc 
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AMSTERDAM, 1883, FOR FITTED RY All recent Inprovements perfected, 
= Se Contractors for Banitary Fittings at Great an pe BLOWING FANG. 
‘ : International Fisherles Exhibition 1888. . ~“ ' Guaithe’ Fires and rade lari and other aab 
For further particulars of Appliances sce List We 6 -«aoe : increasing, iagee; Fesoing Brosh Air, he. 
No. 88, post free on application. HAUSTING FANS. 
0 BHOW ROOMS for these and other py Foe Ventilasi ‘Grinding Rocras and Severs ; for Deewing 
: ppliances in action 2 sii err srislanees ty bet cela ain, A 
ALBERT WINS A, a.2. Shed led [awl ir ep ok 
Re ne any process on applicetion, 
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| is > i The Bole” Sees of eee en ee a ee 


pw FOR STEAM ENGINES, Turbine Water Wheels, are: 
Tre Goon denies ta toon Porm, dna|O+ SUHIELE & CO, THe Union Enoinzenina na Co.) 


Umyomarr of Sresp under varying loads, and} % OLARE BUILDINGS, BOOTH ST.,: MANCHESTER. 
Eoonommusms Fvut. ' Feeceran First-Class Cerificate & Gold Medal at the Caloutta International Exhibition, 1 


=Y PAR’ AWIRE ROPE WORKS, WAKEFIELD, o 
- ‘ WHITLEY P ARTNERS, - Makers at all l Descriptions of of ROU & and | rut STERL ant IRON F WIRE. ROPES. 
Ya 124, HUNSLET ROAD, LEEDS. SOLE MANUF 


LANG'S ‘PATE ENT WIRE ROPE 
THE LOWCA mete COMPANY, LIMITED.) 2 


ENGIN EERS “a. B ILER. MAKERS, 
| LOWCA ENGINE F WORKS, WH WHITEHAVEN, 


LOCOMOTIVE TANK ENGINES 
WINDING & HAULING EMCINES, PUMPING ENCINES 


ROLLING MILL ae STATIONARY ENGINES OF ALL KINDS, 
WING HNWGINDS 


2 ORDINARY OR OLO CONSTRUCTION 
EeeORG greener FANG, COAL CRUSHING MACHINES, SOREENG, 
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N GENE MING. . 
“GOSLING” IMPROVED PATENT 


Punt ECO ROMISER 


FOR CORNISH, LANCASHIRE, OR ANY HORIZONTAL FLUED ee 


WITH OR bt ead ceca hie TUBES. 
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Excellent Smokes Burner—Cannot get out of Order—- Substantial and 








Water ia equal ee or 76, or 126, or 156 per cent, more than Thoroughly Efficient. 
the Boiler Steam oonaumed by above Londensere, pandi ing on kind of Condenser poner 
Over 180 of Normandy’s Condensers have he Paste Da a 's Ships, and THe GOSLING ECONOMISER arratty INCREASES THE POWER OF THE BOILER , 
‘Bragilian, Staam Users, THEREFORE, WHO CONTEMPLATE PUTTING IN NEW BOILERS sHOULD 


900 to the German, Danish, Russian Rortaguess: ppeian kish, 
Mall § teak Packet Company, OBTAIN PARTICULARS OF THIR8 INVENTION BEFORE DOING 80. 

‘the Steamers, the Cunard Royal oe a ee a 

‘chips, and on land in various parts of the world. Apply to For Prices, Testumonals, Oficial Reports, d&c., &c., apply to 


A. NOR MANDY Custom House Station, Victoria Dooks, Lo London, E. ROBERT GOST.ING Az OE. 
HATTON OOURT, IPSWIOH, ENGLAND. 


MARINE ENGI ENGINEERS, |= Yontox ‘sozere wantan =— 


Improved UNIVERSAL 


uezaes.e%! Brown, BAYLEY, DHON & C0, 


mirably adapted fo ine ogee alt MANUFACTURERS OF 
aa is ert awa, pessemer Steel Weldless 3 Tires, 


and all Kinds of 
Engincers’ and Shipbuiftiers’ Ptah AXLES, SPRINGS AND RAILWAY PLANT, 


A. MARTH) R& SON, SPECIAL GUARANTEED SPRING STEEL 
8 pceanprs SaaS 


For Railway, Locomotive, Carriage and Wagon, and also for Read Van, Dray and Lurry, &c , Bprings, 












conpos, rea. ESTABLISHED (850. vee, ere. |PLANISHED STEEL BARS FOR SHAFTING, 
W. FURNESS CO STEEL SHOVEL AND PLOUGH PLATES, STEEL SHEETS, 
mg lating and Screen Bars, ke, 
essere ig, BESSEMER ROUNDS, ROLLER BARS AND STEEL FORGINGS, 


OF EVERY DESCRIPTION Light Rails for Pit, Colliery and Quarry Work, Tramways, &., &c., 
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LONDON OFFICE! 1, QUEEN 1 VICTORIA A_STREET,, | EAC. 


fap) FRENE IX WOOD ATTREN, Mc. CO., Enginears, | 


a eee Colonial Tron Works, Helen Sinen Govan, GLASGOW. 
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SUGAR CANE 
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Gree STEAM ENGINES, 
zd STEAM BOILERS, 
a WATER WHEELS, 


TRIPLE EFFET, 


me TRON WORKS, BANKHALL, CANADA DOCK, LIVERPOOL, |TWsor« sore 


PATENT 
LONDON OFFICR —10. WALBROOK, CANNON STREET. £0. 
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JAMES BLAKE, SUCAR 
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MANCHESTER. tte MILL, 
















PATEN i! seiesite VACUUM PANS 
B OI L i RS. : daily CENTRIFUGALS, 
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SUSAR : GANE. ee ae Et: a ee \. '# for Bugar Plants Plantations. 











~ FEATURES — 
DURABILITY). W. M. MACBRAIR, 
ACONSSIRILARY, SHEAF ISLAND WORKS, SHEFFIELD. 
HOONOMY OF , ee es 
= SPECIALITY 
WO BRICKWORK REQUIRED WROUGHT IRON 
_ Prim Lists on application. * Parallel 
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| STOLLWERCK’S PATENT Waren’? | LEVEN , 
H OS. 


Which possesses IMPORTANT ADVANTAGES over all other Apparatus and Methods for Ue same parpose 


epee Mh erred ra 


POSITIVH IN ITS AOTION. ENTIRELY SHLY-AOTING. | 
PIPE OANNOT GHT OUT OF ORDER. NO WORKING EXPENSHB. 
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MOTEOE |THE PATENT STEAM BOILER COMPANY, 28, Heneage Street, Rirmingham. 
And 11, QUEEN VICTORIA STREET, LONDON, CONRAD KMAP,’ Regteséntative. 
RICHARDS & CO.) 4 (N 1) ] AR ) 
ABERDEEN, I 
Original and Sole Makers 
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v MANCHESTER—2, LANCASTER AVENUE. 
GLASGOW RUBBER WORKS, GLASG ‘OW. rig ideal 
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Vaucher Hose Wy me Jas 





@wing to inferior makes having been 
» STAMPED with the word Vaucher 












in imitation of our Hose, we =: Za q aad si : 
TRADE | x V7 S LEATHER BELTING. ew] 
NEW TRADE MARK,| QQ) NY ae 





GENUINE VAUCHER MAIN DRIVING BE LTS. 


will in future be 


‘Stamped avery 80 ft, 


with our stamp, thus 
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SARPSBOM 
Made from the Best English Leather, any y Width, gg rage Begg ne or Strength, without oross folnts. 


‘extak 208Gb) 
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poe BATE QO REA HMS at LETS PL ATES Ke 
- 7 : : 20, BUCKLERSBURY, E.C. 


in pie 8 STEEL OOMPARY, Limited 15 & 17, ROYAL BHA BALE, 
srr pro . IRGH. | BESSEMER, STERL RAILS, 
fee are FOR SHIPS, BOILERS, BRIDGES, &. 


tie oa ae of na Phitadelphia, 1876; Gold Medals GHighest Awards), South Afrioe, 1877; Paris, 1878; 
, 3870; Melbourne, 1880; A Adelaide, 1881; Now Zealand, 1882; Sor “Exoellent Quality of meee See ee 
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Taamoon’s ace pane CAR BUILDERS: ALL SECTIONS, 


a rt i . 
‘oe will wiles & load ten tines 
eal Patent Screw Block, gree “tiga I lite je 
: required, my 5, 10, 15, o 


son’s Patent Swivel Key, Fe a a ee The Quspended Lever Weighing Machine 
vA re ey fs now largely used in all countries 
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AU POUSEOB. 1 BROS. r Thames hee 


—-) 0 — 


ESTIMATES AND DRAWINGS ON 
APPLICATION, 


—'0o,—— 


MAKERS OF 


PATENT PORTABLE 
RAILWAY. 


(See Advertisements preceding week.) 4008 








“THE PATENT ACCESSIBLE” 
wis: CENTRIFUGAL PUMP 
“ He the only Fump from which the disc can be remaved 
ENGINEERS « iRONFOUNDERS Manufactured by CHARLES L. HETY 
estate a o" HYDRAULIO 
ree. Bye Ge no uo thins ede ' > ENGINEER, 
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MARINE & GHINHRAL ON, mmm 


Power 
BLYTH FOUNDRY AND ENGINE WORKS, ahha, NORTHUMBERLAND, = axon on gli BRIGG. 


= |, BOILER. GOLD MEDAL, PAR PARIS, 1878. 
| GAUGE E GLASSES 


ADEE 
For iron, Cast-iron, Copper, &e. 


Qe HUILBERT MARTIN 


Patentee and Manufacturer 
of the 
PATHNT 


RED REFLECTING 
= GAUGE GLASS, 


Showing through the water 
a Broad Red Line, 















N.B.—All Gi Glasses are of 
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— : , 2, Alcon srase, 
For Prices and ti * ng i apply to TE bh ll a A Aldersgate Street,’ 
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THE MACHINERY & HARDWARE DWARE COMPANY ‘LD. 


VERY Low IN Paice, A) 147, QUEEN YICTORIA STREET, K, BC. 
Horizontal High Pressure Steam Engines 
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Body Bros.& Co. 
















MAKERS, ARO HON AND 
SEAS FOUNDERS. 
Spur, Bevel, Mitre, 
MORTICE & WORM 


WHEELS 


MACHINE MOULDED 


Old Quay Foundry, EXETER, | 
HODGKINSON & C0.’S 


HAND-MADE PAPERS 


Drawings, Specitications, Account Books, &. 
The most guitable for Engineers and others, 5968 
CAN BE OBTAINED THROUGH ALL BTATIONERS, 
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BINA WORKS, 
SMETHWICK, 


Near BIRMINGHAM. 
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i) mie IN STOCK 
at THE AGGIINERY AND | HARDWARE RE_ COMPANY, LIMITED, 


147, Queen Victoria Street, 
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fren | GRRCULAR BAN, BEM and Falling Tables, 


‘aun | Wiltexo | 1} take 
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Girders, Reet, C eco St £3 [13 
Ol Tanke Melting Pots, Cruciblen, | 35 in, o | 90 (1¢ 
fal Pent, Arsh anc ange Beller, Dinas ses geile on applet, Ei a 


and every e Genem! free 
THE ABOVE OR ANY OTHER MACHINES CAN BE OBTAINED UPON THE 


~=r=“IDURCHASE HIRE SYSTEM 


THE 
Frox THE MACHINERY PURCHASE HIRE COMPANY (in connection with the above Company), 
WARRINGTON WIRE WIRE ROPE WORKS spineless eG ee 


~ 2 THE BARROW SECTIONAL BOILER. 


: season es fon re SAFETY, ECONOMY, High-Pressure, Superhsated Steal, 
120,000 HP, ALREADY SUPPLIED, 


‘ ‘Biers Gorka, rwncing Suds, alana 535 DURABILITY. outs rm 


0-2 - cj 

























‘UFTING MACHINERY eee Al TESTED 12400, PER SQUARE INCH 
*  Cemoureor | ee t Improvements. Oosidenble Redaction in 
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STOCKTON-ON-TEES eg ey fat et ct Tor 





PICKE RING'S Numerous Testimonials after 10 10 to 15 years’ use. 





Patent Pulley Blocks and | ge nin erm ee me 
3 oar ab : a tlds pes a. = = ve BARROW SHIPBUILDING (Of. 
Samat ont] : “ BARROW.IN-AUR NEAR, /° oe 
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a \ | iV oh | | | AIR COMPRESSOR 


FOR ALL PURPOSES. 





Bection of a Window-bar before ; a oe ; 
and alter iasng _ a 


NO IRON, ZINC, OR PUTTY USED. 


ee ee pe 


No Special wept he required for its 
adoption. 


se osanaibhiumbiosenasneetietimniatent a ene 


SUITABLE FOR ALMOST UNIVERSAL 
APPLICATION, 


N.B.—The Lied Sgekpg, which are the special 
feature of this System, require no Skilled Labour to 


fix; breakages can be repaired by anyone; and 4LL Write for Prospectus and 
OUTSIDE PAINTING I8 DISPENSED WITH. 


OL MANUFAOTURERG OF TH PATENT LEAD STIPG Testimonials. 


7 erento C0, Ltd., Hnginoars, és, Britannia Works, WHARF ROAD, N. 
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JAMESON'S COKING PROCESS 
Applicable to any ordinary coke oven 
and all descriptions of coal. 


Over 300 ovens are already at work or arranged \ 
vo of over 10,000 ovens. 









ANY CLASS OF BOILER hts bete pao 
re cuar in dene te Leena eeeec ead oe ine ies Geran, 
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¢ a rominal Process eaves the volad! 
roducta of coal and rich burning gas, and gives 
[noressed yleld of coke of improved quality. 
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TUBES, GETS “Wie RWETS G SPECIAL, |= sme cit 


Internatione] Health Exhibition, West Kensington, 


Seamless Tubes Hard and Soft; Ges Apes." | Coils irae Sei a! Pa 


Wet Oorkivorg, Stann No 830, 
eae tem,| Role 


Made to Order for Various} PUSTLESS IRON. 
) , Ball Wire, re THE BOWER-BARFF RUSTLESS 
class Engineers’ Work. | of various Sises & Gauges, 
These Tubes are made of 


TRON COMPANY, LIMITED. 
approved materials, and 
by eee perfectad ma- 

















Boat Nails & Roves. 











Sawin p Wir 8, RivetsaWashers fas Check Rings Furnases now in constant 0 tat 10 BE 00 in London. 
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Reid Binding Wire, Be SKIN MARKET PLAGE, "BANKSIDE, 8.” 
Specification. the, | Stamped & Spun Goods | Bain Water and Builders’ Castings Bower-Barffed, 
5068 
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“tas and Air Receivers For Prices and all details a apply to the Company, 
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MANUFACTURED AT : 
[adie Rubber Products— Kinning Park Iron Works, GLASGOW, 
Price Liste on 4081 
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THE SHARPE-PALMER oe ''“The Lancaster’ RICHARD 6. GARRETT AND ) SONS, 
pep nl: pes uxuns Gan aaa wn ni LCEISTON WORKS, SUFFOLK. | 
< i : CLARER, ig ALLO. nyo rn, radar we ESTABLISHED 100 YEARS. 
Big | cote roeine prewar ot sn, saa eter, or SPwmoraLrers. 
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9 : and Boutards Patent Reversing Gear 
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pS THE BNGINSERS' BEST 


: ss. 

GANDY v. REDDAWAY ani’ Oruzns. WOTIOE. 

AX Advertisément having been inserted in sundry papers by Messrs, F. Reppaway & Co., setting forth that Mr. Ganpy 
has been ordered to pay their costs, about £5,000, in reference to the action brought by him against them, Mr. Ganpy 


ae is an cl ie 









‘,Gives Notice that as yet no costs have been paid to Messrs. F, Reppaway & Co. by him, that the decision referred to is now 
’ under Appeal, and that the amount of costs named is _— exaggerated, and it is premature to say by whom the coats will 


_ ultimately have to be paid. 
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THE FESTINIOG RAILWAY. 


Awonaat al] the excursions on the p mme of 
the oe meeting of the Iron and Bteel Institute, 
pro 
to the members than that to celebrated little 
railway running from Port Madoc to Festiniog, 
which Sir H ler has described as the moat 


instructive line in the kingdom. 80 much hasbeen ! moat of the timo it was im 


y none has proved more generall interesting | 
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that beautiful river which lower down, swells into 
the broad eatuary of the Traeth Bach. 

_ It would be useless attempting to give a descrip- 
tion of the acenic beauties that are disclosed to the 
traveller on this romantic stretch of line, and in- 
deed we are hardly ina positimto doso. On the 
occasion of our two recent journeys the weather 
was #0 thick with mist and driving rain that for 
ossible to see much 


written at different times on this mountain railway, more than the length of the locomotive ahead. 
that we feel some apology is necessary for opening | Indistinctness, however, added considerably to the 


up the subject at ie de 
intend repeating s a a 
peared in our own co 


umns. Whatever excuse, 


in, especially os we | startling effects obtained during thia railway inoun- 
that has already ap- | tain climbing. Looking out from the foattate of 
ow- | the engine we appeared to be veritably flying 


ever, may he nary | is supplied in the fact that | through the olouds, for nothing could be seen below 


the railway is 
which we 


new. 
The Festiniog Railway is amongst the oldest in 


waa at first used as a horse railway for the purpose 
of bringing down slates from the quarries of Dinas, 
near Featiniog, ty Port Madoo for shipment, In 


the year 1863, Mr. C. E. Spooner, 0.E., the pre- 
sent and — manager of the ling, in- 
trocuced « couple of small locomotives for the pur- 





| 


: 


the kingdom, having been constructed in 1832. It'd 





Md in the official programme, ' but the rolling volume of mist. Then for an instant, 
veno choice but to follow; and we are asthe fog lifted, a glimpse into the valley would 
now endeavouring rather to make a record of what | be disclosed, and one cuuld see that the train was | 
the members have seen, than tu advance anything | speeding along a narrow ledge acarped out of the face | 
of the rock. But it does not require the fortuitous | 


addition of indistinctness to supply startling effects 
uring a run on thisline. In parte there are, as we 
have said, ourves of 1} chains radius, and some cf the 
sharpest bends are cut out of the face of tho solid 
rock. Itneeds actual experience on the footplate 
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off with great care, the extremities being eased ff 
into the reverse curves or straight lines The 
result of this is that the train passes from one curve 
to another imperceptibly, unlesa one takes note of 
the cant. The super-eleyation on the greatest 
curves is Jin. The permanent way is admirably 
laid, and as arule excellently kept up throughout. 
It is well ballasted and drained: ouble-headed 
rails are used of 48} lb. to the yard A guod part 
of the line 1s laid with steel mails In the drauyht- 


ing office there are some interesting specimens of 
these 1s a part of 
rails used on the line in the year 1832. 


ol anent way. Amon 
the 





These were 16 lb. fish-bellied rails of oval section, 


, 4 ft, long, and flattened at the ends to fasten in the 


to appreciate the sensation of approaching one of | chairs by means of an iron key. They were super- 
these curves, especially when the base of the cliff is seded by a heel rail which continued in use until 


hidden in must. 


Hing Ret 9 
MOTB der Rail?” on 2 Et 


poss of working the trafic. Contrary to the 
expectations of many these ‘poe highly 
succesaful, and were soon followed by twu 
others, and at the end of the year 1869 there 
were #ix locomotive engines on tho line. 
Before dealing with tho rolling stock, 
however, it is, perhaps, as well that we 
should give a few of the leading particulars 
of the line itself, of which a plan and o 
section are annexed. There 18 a single 
line of raila, and the length of main line 
from Port Madoc Station to Festiniog is 
13} miles, exclusive of branches. The dif- 
ference in clevation between the sea level 
and the upper terminus is 700 ft., the ascend- 
ing gradient being continuous throughout. 
The maximum rise 1s 1 in 68,69, and the least 
is 1 in 186. On the Trasthmawr embank- 
ment, however, where the line crosses the 
estuary, it is nearly level. For a distance of 
12} miles the average gradient is1 in 92. 
The greatest filling is 00 ft., and the deepest 
cutting is 37 ft. width of the line between 
fences is & ft., and on thé embankment 10 ft. 
at formation level. There are two tunnels, 
one of 730 yards through syenite, and one of 60 
arda through the alate formation. Neither of 
ese are lined. The maximum curves are 1? chains 
h from 80 ft. to 200 ft. There are 
others 3, 4, 6, and 6 chains, whilst the rulin 
curves are between 7 and Schains. The gauge 
tine gerarely no ye  e ai y gin. 
less. In 
what 


PORT eanoe 


the curves, however, the rails are some- 
. As may be surmised from the above 
eng , the line passes through a most irregular 


ERE . For a great part of its 
Rength it is cutteut rib the side of the valley of 
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PROFILE OF LINE. 


that reason supplies to avoid an instinctive conola- 
sion that the whole train is about tu leap bodily 
into Even as the engine sweeps round the 
curve it is difficult to realise how 1¢ 1s done, for the 
long boiler of the Fairlie engine still pointa at an 
sala of 20 deg. to 30 deg. to the line into the 
valley which we know underlies the mist below. 
Of course the narrow ke combined with the 
double bogie of the Fairlie engine, is sufficient 
explanation for all this, but one wants to travel on 
the hres Railway in a fog to fully realise 
the utmost the bogie system ia capable of in taking 
curves. 

When the line was remodelled for steam traffic, 
the whole of the curves wore laid out afresh by Mr. 
Spooner on the parabelic principle. They were set 





One wants then all the assurance | the year 1808, when the present 484 1b. rails were 


adopted. Mr. Spooner uses all his rails 
twice, planing the underside in the maclune 
before relaying them, so as tw take out the 
depression caused by the impact of rail on the 
chair. The rails are joined by a fishplate of 
Mr. Spooner’s design. In this the section 1s 
such, that the web and lower flanga of the 
rail are both supported, the two plates all 
but meeting under the centre of the rail, It 
has been found that the additional stiffness 
0 gamed by this arrangement not only affords 
‘9 _-very much smoother running, but the nuts 
® have no tendency to slack back, as the oon- 
" atant working of the plates against the rail 1s 
avoided, The points and crossings are of the 
ordinary construction. Whilst on the sub- 
ject of rasa it is perhaps as well to mako 
reference to Mr, Spooner’s patent rail bender, 
wane Ulustrations of which have already appeared 
in this journal (see ENGINEERING, vol. yin, 
page 263). It conssts of a cast-iron frame 
mounted on a couple of pairs of wheels, so that it 
oan be run along the line tu any pomt where it 
may be Sequined: this frame carrying the three 
rollers by which the bending operation ia per- 
formed. Two of these rollers are fixed on axles, 
each of which carries a spurwheel at one end, and 
these are geared together by means of an inter- 
mediate wheel. The axle of one roller also carnes 
at its other end a wormwheel, and this wheel is 
driven by means of a worm and bevel gear. The 
axle of the bevel wheel passes right through from 
one aide of the machine to the other, and it is 
rovided at each end with a crank handle, these 
handles (not shown in the engraving) being turned 
by the men working the machine. 
The degree of curvature given to the rail to be 





bent is regulated by the position of the third roller, 
which turne on bearings which move in guides, 
and can be raised or lowered. The rail to be 
bent is passed over the lower rvller, and under 
the upper ones, it being drawn forward by the 
latter rollors as they are turned by menns of the 


pearing we have described. The rolldra are of cast 
n hooped with steel, the hoops being grooved to 
suit the section of the raus to be bent. With this 
machine, rails can be bent with accuracy from 


ourves of the largest radius, to those suitable for an 
ordinary turntable. The makers are Mesara. Thom- 
son, Sterne, and Co. With rails that are bent true 
to the required curve, friction botween the rail and 
the wheel Hango is reduced to the lowest point, a 
great point in the saving of wear and tear 

The rails now laid on this hne are fixed by strong 
chairs to ) in, by 44 1n. larch sleepers, 4 ft. 6 in. 
long, and placed 3 ft. apart from centre to centre, 
except at the jointa where the pitch us contracted to 
2 ft. Ateach joint a frame is formed by placing 
two sleepors as fongitudinals under tho cross alsaneg 
and spiking the latter to thom. Thiss ement, 
combined with the use of the stiff form of fishplate 
we have already described, onables the joints to 
be rendered very firm and even, an important 
matter im ® narrow gauge line worked at relatively 
high speeds. 

A prominent feature on the line are the dry stone 
walls or ombankmenta which cross the ravines on 
the hillside. Theso are 8 ft. wide at top, with a 
batter of Lin 6, Many of them are 50 ft. or more 
in height and are sharply curved. 

The above illustration representa a part of the line 
tear Tan-y-Grisau, where one of these ‘* breast 
walls,” as they are locally called, oxists, The full 
depth of the ravine does not however uppear; the 


photograph from which the engraving has been made 
not g itn. Owing ‘othe - 


Ley omer too 
the a appears wider and lower that it | tim 


actunlly is. 
Besides the terminal stations there are five others. 
Peaking them in order from Port Madoc upwards, 
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they oonsiat, firstly, of Minfford Junction, where 
the line crosses that of the Cambrian Railway, and 
an interchange of traffic takes place. Next above 
is Penrhyn, then Tan-y-Bwich, and higher till 
Tan-y-Grisau. Dinas is the highest station on the 
mainline At Blannau Featimiog Junctian, con- 
nection is made with the London and North-Western 
Railway, and at Duftws tho Great Western Railway 

oina the line. The laying out of these junctions 
in a complete manner has Non @ source of conaider- 
able expense to the Festiniog Company, as every- 
thing has been done on the most approved principles 
in the matter of mgnalling, &. At Port Madoc 
there are facilities which would enable 200,000 tons 
of slates being shipped per annum, although we 
believe 140,000 tons is the most that has ever been 
shipped in one year. The rue of tide ia 18 ft. at 
salinary springs, but at tumes there is as much 
difference as 21 ft. between high and low water 


springs, 
The introduction by Mr. Spooner of the Fairlie 
double ue ene opened up a new era for the 
Festini way, and haa proved one of the most 
striking features in its history. The first two loco- 
motives used on the line were built by Messrs, G. 
England and Co., of Hatcham, in 1863, They had 
four coupled wheels 2ft. in diameter, The wheel 
base was Sf. and the i (rege placed ontaide 
were Sin. in diameter by 12 in. atroke. The weight 
gagines of as ens wae os scyalied by 
were supp onare. 
but were about 2 tons re The 
ing pressure was usually 1601lb. In the year 
1868, the double boiler Fairlie engine with double 
capmaving wb page 286, waa buill by Mz Fels, of 
ub page 286, waa built by Mr. at. 
the atcham works, and placed on the A 
double illustration and full description of this 
locomotive was published in Enanmmring at the 


®, 
The details of performance published om page 
* Boo Enarwaunrna, page 316, vol. ix. 
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FESTINIOG RAILWAY: VIEW NEAR TAN-Y-GRISAWU. 
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286 arp taken from Mr. Spooner's book on narrow 
gauge ee published by Messrs. Spon, of 


ross, 

In 4872, the ‘'James Spooner,” alao a double 
boiler, double a Fairhe engine, was placed on 
the line.* The following are the chief particulars of 
this locomotive : 

Detaiis oF sux Locomortvs “ Taunus Sroonge ts 
Cylinders . 

Diameter 

ke oes 
Distance apart from contre to ceutre ... 
Centres of valve apindlos 
Centre of cyHnder to valve face 
Length of steam ports 


Corwee 


7] ” 


exhaust po ‘ 


bars i 
Thickness of 
Niwhereus 
Diameter of piston rod 

Working Gear ; 
Length of connecting rods between 
centres ie ia ‘ 
Diameter of crank-pin bearing . 
Diameter of coupling rod pins ae 
of crosshead blocka 
Width of motion bets... 
of motion bars at centre 
mfr pacar) hers gaits 
eaves .. 
_ Width 1 n “ os 
' Throw " 9 
Wheels and Aces: 


‘Wace. Sf, © 


Distance between tyres ... _ 
Wheel base of each ts gine 
Total wheel ad te, 4ne Oe 
From i ‘wale to centre of bogie pin 
Diameter of driving agles at oonths 
a} leading os ” 
” axlebearmgs kw. is, 
woot aga af this engines wee Bronreimex a, 
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ROLLING STOCK ON THE FESTINIOG RAILWAY. 
DESIGNED BY MR. C. E, SPOONER, ENGINEER, PORT MADOC. 
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TABLE SHOWING THE WEIGHT OF TRAIN GENERALLY TAKEN BY on “ FAIRLIE" ENGINE, TOGETHER WITH 


te ai ee et eee 





Up (enme 


pe 


DeRACKIPTION 








+. , 
1‘ Fairlio” engine in steam .| 19 10 r 
1 First-class carr 7 : 1 8 8 a ‘ 
ERucond —_,, sd 270 6 7 
§ Third ‘ a4 $10 2 -. ; 
1 Guard's brake van | 1 #18 «8 } 
¢ Goods trucks .. 6 6 & 6 
112 Blate wagons 72 16 «0 313 
2 Brakesmen and guard 5 

ees 
$6617 1 124 75 


inclination of 1 in 2, 


ft, in. 
Length of axle bearings 0 
Centres 1 3 
Diameter of axles at wheel seats 0 4 
Cariier Framea : 
Distanoa between frames 2 4 
Depth of frame at centre 0 
Centre of 6 pins 13 10 
Width over SoRlatel G 4 
Bogie Frames . 
Extrome length ® 7 
Te Ae 1 4 
Thickness 0 
Distance apar i 6 
Buffers (Thromnon’ " peen 
Height of centre buffers from rails 1 7 
Boiler Shell 


Total length between coisaapaueas tube- 
Hates 

Length of each barre! 

aay of each barrel inside amallest 
date 

Thickness of barrel platen 

mmokebox tubeplate 

Height of centre of boiler from rail 

othr of firebox casing 


pire of boiler to bottom of casing 
Thickness of side and crown plates 
front plates 
Dianngter of steam domes, outside 


Heig 
Diameter of safoty valves 
Inside Firchowes (Copper) : 
Length at tu 
Tr) tom 
Width at top 


Height of crown avis centre of boiler 
Tr) + + «grate at front 
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oe | 


~ ozs 
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Tubes (Brass) : 
Number in gach barrel 
Diameter outaide 
Length between tubeplates 
Distance between centras, vertically, 
"horizontally 


ft. 
& 


718 
11,2 


102 


+2 


— 
ws © es 


cons 
me 


Heating Surface 
Fireboxes 
Tubes (outaide) 


Total . 
Viregrate aren 


Smoketores and Chimneys 
Diamoter of smokeboxes 
angth : naide 
Diameter of chimneys inside at we 


Height of top uf chimney from rail 
Diameter of blast nozzles 


Tunks 
i 
care the @ . 14 tonsa 5 owt. 
i biel er . BMtons Lowe 
A sssirdcclaas of locomotive was tried in 1876. 
This consisted of the ‘‘ Taliosin,” a single boiler 
double bogie Fairlie ongine of the following 
dimensions : 


Derais or tue Locoworwe “Tarra,” 


ttom 


Bw ONC Ot 
= 
t=] 
meget 


ee 


720 gallons 


fi in, 

Diameter of cyhuders 0 9 
e 0 14 
Diameter of » heol ee 8 » 94 


~ | itd ite i att! p 
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* The contumption of fuel embraced an excess clevation to overcome on the up journey of 
eation of brakes, henoe a saving of one-half in consumption of {nel would ooour with the same 


ITS CONSUMPTION OF FUEL 


an a eel 














: x] zz2 8 
f : i : ade (3Hfg | Gy THEA (2 H 
oe a $.° BD 3 
= i i ; ~ 
' fl 3 tht ; if ul kl 
| i " ae iid | andes eee.) 5 
hoa! bag tt. & o q. ice! tea t-oq. 
- , bs 
417 wus, 4607 2 ie 
i ai | | . 310 9 
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Ea mpty : Pee 
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72 rd 0 | P 4 #O 0 72 16 0 2 16 =O ing at Stations, oe 
a —— 0 4¢38 |} 9 4? but doos not | 
m0 0 | tor ar 1 | 108. | 20 001 66 17 1 | 16 17 1 | aes a 8 ahunting. | 
pporing ¢ ot d by wraity was at 90 miles an hour, witho 
egg pete tr the pn tog ae ialon oaced i a erry inteead of. um cuilne arene 
ft in. seats is 1 ft, Bin. from oentre of rail, and 10 in. 
Wheel ee ete eri : : fom the end of the aoe die A 
_ assenger carriages with longitudina) seats wh: 
Dianistar of wheale a i euleg Dare ; i will catry twelve first, fourteen second, and fourteen 
Total wheel base 191 third-class passengers, weigh 1 ton 6 ewt. With 
Heating surface: Firebox 20.5 aq. ft ( cross seate a twelve-passenger carriage weighs 
Tubes .. ” 1 nt owt. reel uc 7 aoe vagone to 
ani carry 3 tons weilg owt., and goods trucks for 
Picbas = ater 6.95 aa. tt 18 cwt., 24 tons each, A 2-ton alate wagon 
Capacity tanke 820 eal weighs 13 owt. Tho wheels on these are | ft. 6 in. 
Woight empty 12 tonu Sowt, {in diameter, and are made of cast iron with Low- 
” worthy, . 15 tons moor tyres, those on the slate trucks run from 


In the early part of the year 1870 were made 
celebrated experiments as to the hauling power’ 
the Fairlie locomotive ‘ Little Wonder,” at whic 
the Duke of Sutherland, the members of a Russia 
Imperial Commission, representatives of the India 
Office, Board of Trade, France, Germany, and other 
countries were present, These experiments were 
a doscribed in this journal.* 

e give on page 285 illustrations of some of the 
passeng ger and goods rolling atack used on the line. 


bogie composite ra e shown accommodates 
first, second, and third passengers; it has 
seven com 


ents and will seat ch persons, and 
has been in use since the year 1873. As will be 









seven to nine years without requiring to be turned 
f | afraah. In the office we saw one veteran that had 
been twenty-aix years in wear. The wheel base of 
ta of the rolling stock 18 as follows, viz. : Pas- 
er carriages, 5 ft. and 5 ft, 6 1n. ; goods and 
trucks, 5 ft 6 in. and 6 ft. ; slate wagons, 
2 ft. llin, 3ft. lin, and 4 ft, 1in.; slab trucks, 
t The journals are 3} in. to 44 in 
feature to which Mr. Spooner valtaalios great 
importance is the method adopted for coupling up 
thetrain. This is done by his patent combined buffer, 
drawhar, and coupling. By means of a hook which 1s 
held in its place by a falling weight and eccentric, 
the two combined buffers and drawbars are locked 









DOUBLE BOGIS FAIRLIE ENGINE ‘LITTLE WONDER,” 


seen, the weight is carried very low down, which 
is necessary with the narrow gauge; on this aoc- 
count, too, no platforms are required on the line 

On the same page 1s an illustration of the ty 
guard's van at present in use. The double i= 
truck is designed principally for carry 

used in repairing the permanent way The pore! 
of this in 4} tons, and it will take 12 tons of 
ballast, 7 tons of coal, or 8 tons of corn in sacks. 
By the addition of rising boards, however, over 10 
tons of coal have been frequently taken in these 
trucks. The ordinary 6-ton coal wagon is also 
shown. The laat illustration on the same is 
that of a truck used for carrying large slaba Rais 
These are placed against the framing as on an easel, 
and are supported by the curved ends shown. 

The older stock of the company consists of firs 
second, and third-clasd passenger coaches. Some 
the first-class carriagesare open, having longitudinal 
seats placed back to back. Str eathor aprons 

are provided, and in fine weather these seats are in 
demand. The first-class carriages are 10 ft. 
party Riga send teeta go 9 in, 
l and 4 e, with elliptical 
The overhang of the passenger carriages with ovens 
~~" "Bos Rnaingenina, vol. ix., page 440 


firm! ether, so forming « central rigid connect- 
ing link botween the two carriages, The connection 
is made to the carriage frame, some distance from 
the end, and considerable lateral play is given, in 
onder to allow for the necessary mo in round- 
ing ourves. Figs, 1 and 2, page 288, show a 
modification of the arrangement which has been ex- 
pressly designed for carriages with communica- 
tion. Fig. 3 shows the general d 
About a mile from the Port i Station are 
the carriage and locomotive shops of the company. 
iature, the wheel 
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now = hand. Slight alterations in Ddetail nave 
been made nae tfne to al petacp rience sug 


gested them, but Seal nl othe dan 
Seca hee inders of the ! 
. | engine are a trifle larger, Qin. in diameter 


| by 14 in. atroke, and the wheels are 2 ft. 9} in. 
‘The boiler has been raised over the firebox to give 
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more steam room, and various have been 
strengthened or otherwise modifi 

So far as the Festiniog gauge of 1-11} is con- 
cerned, it was nota matter of choice, as the old 
horse tramroad had to be utilised. Mr. Spooner 
is not an advocate of a gauge quite so narrow as 
that he has under his charge, 2 ft. 6 in. being, we 
believe, his ideal dimensions. 





MESSRS, J. WALKER, PARKER, AND 
00.8 LEAD WORKS. 
Tre Der Bank Leap Works. 

THEse works are one of Messrs. Walker, Parker, 
and Co.’s numerous establishinenta, They are 
situated at Bagillt, on the eatuary of the Des, end ad- 
joining the Chester and Holyhead Railway. Here 
the operations of smelting the lead ore are carried 
on, and pig lead is desilverised. Sheet lead is also 
rolled, and red lead manufactured on the premises. 

The lead ore is smelted in the manner generally 
known as tho Flintshire process, which is Grate re- 
duction in reverberatory furnaces, These are of the 
usual type, being of rectangular construction, and 
built of firebrick bound with iron, and are 20 ft, 
long by 11 ft. wide. There are three doors on each 
side. The working bottom of the furnace is made 
up of slag from the process, and slopes on all sides 
towards the tap holein front. The charge consists 
of about one ton of ore, to which is added about 
2 cwt of ‘‘fume” collected from the flues, to 
which we shall make more special reference shortly. 
The ores at present worked are of a very pure and 
rich description obtained from the Enghsh and 
Welsh minos, the average assay showing 80 deg. of 
metal, thus nearly reaching the poasible percentage. 
Fires are made up in the coal-burning furnaces 

laced at the aides, and the burning gases and pro- 
ducts of combustion are conveyed to the space 
above the smelting hearth. The charge 1s worked 
by hand rakes, and as lead is separated, it flows 
down to the tap hole, It is ultimately run into the 
tapping pot, sunk in the ground in front, and 
having been skimmed clean is cast into pigs in iron 
moulds. The waste gases and escaping fumes fro 
these furnaces, as well as from all others in 
works where the gases are brought into direct 
tact with substances containing lead, are conveyed 
to a large underground flue situated on the igh 
land at the back of the works. This flue is 12;miles 
in continuous length. It is oval in sectiofi, the 
Maximum and minimum diameters being, Treapec- 
tively 7 ft. and 6G ft. It a built of briok in the 
ordinary way, and arranged in an oval cQil of 64 
turns, The total length of all flues on tha works, 
including the one deserrbed, mu 2 miles abd 400 
ards. ‘This flue discharges into a chimne 
58 ft. high and 12 ft, in diameter, Thuis 
length of flue is for the purpose of collecti 
flue duat or ‘‘fume” which is carned over from the 
furnaces with the smoke. It is principally com- 
posed of sulphate, sulphide, and oxide of lead, and 
contains as much as 55 to 60 per cent. of metal. In 
the ordinary way the fume is got out by flushing the 
flues with water which is run into settling pools in 
the works, but once a year they are opened out and 
thoroughly cleared, when an additional quantity of 
300 to 400 tons is taken from them, this being what 
the flushing process has failed to dislodge. Until 
this flue was built nearly the whole of this valuable 
material was discharged in the air, and was a notable 
instance of matter in the wrong place, being fatal 
to the surrounding vegetation. 

From the working of the furnace there results a 
certain residue known as “‘ grey slag” which is drawn 
out by the doors at the back. About 90 per cent. of 
the contained lead is got out at the first operation, 
and a considerable part of the remaining quantity 
ie contained in the slag, and in order to recover 
this, the slag us worked over again. It is a small 
detail, but perhaps one worth noticing, that each 
furnace has been designed with a small oven, 
wherain the men cook their dinners. There are 
eleven of these furnaces at work, each having 
four attendants, who work in equal shifts. The 
fuel is a coal obtained from a pit a few hun- 
dred yards off. The grey slags and other resi- 
dues are worked up by flowing furnaces, in which 
they are placed, together with suitable flues, and 
are run down at full smelting heat, until completely 
liquefied. All lead is thus reduced out and leaves a 
liquid slag, which, when eet hard, is taken to the 
tip. The lead obtained in this way is technically 
known as slag lead, and is very hard, owing to the 
presence of antimony and other impurities, sv that 
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it requires to undergo a process of improving be- 
fore tt can be deailvoriead. Those latter furnaces 
are of the reverberatory direct-acting type, re- 
sembling those used in copper smelting, and are 
worked at far higher temperature than the ones 
previously described, having a larger grate. The 
charge is about 14 tons. From the tapping hole 
the charge of lead and slags 1s run into a large 
tapping pot, which retains the lead whilst the slags 
overfiow and pass on to a cinder bed, known aa the 
‘tglag run,” After cooling, these slags are assayed, 
and if found worth the operation, are worked over 
again, if not, they are thrown on the tip. There 
are three of these flowing furnaces. The lead re- 
sulting from these processes contains a certain 
amount of silver, which it wthe object of the de- 
silvering process to extract. Messrs. Walker, 
Parker, and Co. also buy large quantities of lead, 
in addition to that uced on their works. The 
desilveriaing plant at the Dee Bank Works has been 
erected within the last year anda half, from designs 
by Mr. W. M. Hutchings, the manager, and u 
perhaps the most modern and complete of its kind 
in the coun The system of separation followed 
is known as the zine process, which is found to he 
far more economical, especially mn the matter of 
labour, whilst at the same time the lead 1s of a 
better quality, that produced by this firm having, 
we understand, a high reputation in the market 

The plant consuts firstly of several semi-spherioal 
cast-iron pots, which are mounted in a setting of 
brickwork. ‘Thu also forms platform from which 
they ave worked The larger of those pots, of which 
the diameter is Gft. Gin , 18 used for melting the 
lead, the acum from which 18 removed as it rises 

Havipg bean brought to above the melting pomt of 
xi certain quantity of that metal 1s added, and 
theé(whole 18 then thoroughly incorporated. The 
pot:is then allowed to cool for some hours, during 
which time a crust consisting of an alloy of zinc, 
lead, and silver forms on the top ; the zino having 
the property of extracting the silver from the lead, 
‘and rises with the former to the surface, as the 
cooling of the mass progresses. This crust 1s 
skimmed off by perforated skimmers into the second 
series of pota placed alungside. These are known 
as liquating pots. After the first proceas the quan- 
uty of zino is considerably reduced, but if necessary, 
the lead 1s subjected to a second, and even to a 
third treatment, the total amount of zinc used de- 
pending on the quantity of mlver present. When 
the lead 1s sufficiently desilverised, 1t is tapped 
through a spout in the bottom of the pot into a 
softening furnace, which 18 of the samo type as those 
described, and 1s heated by ite own fires In this the 
zino and other impurities contained in the lead are 
removed by oxidation at red heat, the impure 
matters forming at the top. When the tests show 
that the lead is perfectly pure, the fire is drawn 
and the furnace 1s cooled down until tho crust 
floating on the top is hardened sufficiently to bo 
skimmed off This crust being eventually smelted, 
gives a hard description of lead. The lead remain- 
ing sn the furnace after ee is known as 
market lead, and is run into a pot, from whence it 
ws run into pig moulds, arranged in a semicircle 
round the pot, and below its level in the casting 
pit, A swivel launder which can be turned to serve 
each mould in turn, prevents the necessity of using 
a ladle or shifting troughs, the spout or launder 
forming & radius of the pit, and pivotting on the 
centre, which is under the tapping hole in the pot. 
The flow of metal from the pot ts controlled by a 
plug worked by means of a shaft with a thread 
turned on its upper part, and which works through 
the molten Jead in the pot. It should be remarked 
that the arrangements fur handling the material 
have been carefully planned. There are tram-lines 
laid all through, and there is a steam hoist for l:ft- 
ing the pga to the higher level. 

e orusta of zinc containing the silver are heated 
in the liquating pots in order to remove some of 
the excess of ] which they carry over, and the 
rich alloy left, which contains all the mlver of the 
0 charge, is taken away to be further treated 
in the distillery. 

The distillation of the rich alloy is carried out by 
mixing it with a given proportion of culm, in plum- 
bago retorts, when a large proportion of the zinc is 
brought away and distilled with cast-iron con- 
densers, in which it 1s recovered for future use in 
the furnaces, whilst the lead and silver of the alloy 
are ultimately produced in bars of great richness, 
from which the silver is oxtracted by the final 


proceas of refining. 
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The plant now in uso produces at present over 
300 tons a week of market lead, but if necessary, 
double that quantity could be turned out, as there 
1s & duplicate aet of pots, not at present in use, 
This new plant also includes large and improved 
furnaces, and other appliances of conatderable 
extent and recent design. 

The process of “ cupellation,” or ‘‘ bone ash teat,” 
followed for eh ey the lant of the lead from the 
silvor, is one of great antiquity, and remaina prac- 
tically the same in principle as it has been from 
time immemorial. Indeed, we believe that Dr 
aa) claims to have found a full description of it 
in the writings of the Old Testament. However 
this may be, wo will give a brief record of the 
process as followed by Messrs Walker, Parker, and 
Co, aa thero may have been a few alterations in 
detail of late years, 

The ‘rich bars” contaming the silver aro brought 
to the refining furnace, which 1s a amall reverbera- 
tory furnace with a movable hearth The lattor 
consists of an iron frame, into which a container of 
bone ash has been rammed The frame which 
forms the hearth is supported in ita place in the 
furnace by crossbars me wedges. The lead con- 
taining silver is melted im the furnace, when liquid 
oxide of lead or litharge will form. A low blast 
fron: a fan 1s turned on at the back of the test, and 
the liquid htharge is driven to the front, where it 
flows off through gates cut in the bone ash and mu 
received into amall pots which are placed on wheela 
and drawn away to an open floor As the lead 18 in 
this way drawn away, its place 1a taken up by frosh 
bars of the combined silver and lead, beng fed down 
suitablo pipes, so that they melt off continuously. 
The oxide of lead produced, carnes with it very 
little of the ailver, which is practically not oxidised 
In this manner the silver goes on constantly con- 
centrating in the teat until the latter i full, when 
no more bars are added, and the silver is refined by 
several hours of strong fire with blast It will be 
seen, therefore, that it 1s gradually separated by 
three separate processes ; firatly, by moana of zinc, 
which removes a greater part of the lead in the 
liquating pots; secondly, by distillation im plum- 
bago retorts, when the gino 18 removed ; and thirdly, 
by refining in the bone ash testa, The annual pro- 
duction of alver at these works 1s about 18 tons per 
annum, 

Sv far we have treated of the smelting and desil- 
verisatiun of lead which forma the chief branch of 
the Dus Bank Works 

The litharge we have made reference to & an ex- 
tensive article of commerce ; 1t 18 nut only obtained 
as a bye-product in theao works, but 1s manufactured 
specially from pure lead, not containing ailver, the 
process followed, howevor, being simular to that just 
described. The large cakes from the furnace are 
allowed to he for several days on an opon floor, 
when thoy gradually “fall,” producing about two- 
thirda woight of flake litharge, which 1s in the form of 
small crystallised scalos, the remainder being ‘‘coarse 
litharge’ in lumps. The two are separated by sift- 
ing, and the latter 13 ground up and levigated. 

Tho manufacture of red lead commences with the 
process of ‘‘ drossing,” which is carried on in ovens 
which very much resemble those ordinarily used by 
bakers, in general appearance There isno clanncey, 
however ; the smoke and products of combuation col- 
lecting in the dome above the sole on which the dross 
18 placed, and passing out at the oven door, there 
being a hood in the frontin‘u which theyascend. The 
operation 18 commenced by forming adam across the 
front with dross left from the last operation. Behind 
this dain a charge of pure pig lead 18 melted, and as 
soon as it reaches a dull red heat, the workman 
commences working 1t with a long-handled rake, 
suspended about the middle by a chain and hook 

hanging in front of the door. By » peculiar action 
the bath of lead ata dull red heat 1s agitated and 
splashed about, being thrown to the back and mdes 
asformed, A small quantity of antimony in the 
form of antimonial lead 1 thrown into the bath 
from time to time, as antimony in smal! quantities 
has the effect of increasing the oxidation of lead, 
in a somewhat remarkable manner. The whole 
charge, which consists of about 27 owt , is drosaed 
and converted into yellow oxide of lead in about 
wx hours The dam is then broken down and re- 
moved, and the dross is left in the oven to calcine 
for several hours longer, during which time it 1s 
repeatedly turned over for the purpose cf facili- 
tating the draining away of metallic lead entangled 
init. This lead trickles down the sloping bottom 
of the furnace, and flows out at the oven door. 
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The dross ia‘taken away and wet ground in an 
ordinary mill, and levigated. The coarser particles 


vat, locally known as the 


are collected in a ae p prea 
ner dross is carned forw 


** bran-tub,” whilst the 


to other, settling tanke. The ground ae levigated 
roduct 18 now yellow oxide of lead, and is taken 
forward to undergo the third stage, ‘ainoh consists 
of the process of colouring. charge of about 
35 owt. is mtroduced into the bottom of tho 


colouring oven, which in ey ractical respect 
reaaiiibles the last described. Hers the re- 
mains forty-eight houra, being subjected toa low 
red heat, which has to be carefully regulated, and 
during which time it 15 carefully turned with rakes. 
By the absorption of oxygen from the atmosphere | mill 
igher oxide of lead is gradually ne |, having 
the red colour characteristic of red lead. 
is needed during tho final process, as, if ming heat 
in the ovens be allowed to me too high, the red 
lead already formed may be destroyed ; if, on the 
other hand, the temperature be too low, the proper 
ons does ae tale place In order ney ee 
ete the material for use, a is again ground an 
lovigated, and finally dried in stoves, A large 
neg = thia material is produced for glaas- 
ymakin ses It is made in the manner wo 
have nn d, but requires additional care in its 
preparation, and all the ingredients have to be of 
exceptional purity. The ovens used for the 


duction of tlis special kind are never employed for 
any other purpose. 
8 vary known as 0 lead is very ao 


in composition when fini to red lead, but is 
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made from somewhat diferent material. In this 
case, white lead is used in place of the blue lead as 
in tho other process. 

There us one mull for rolling sheet lead which con- 
sistsofa lors of horizontal cast-iron rollers mounted in 
a avitable framing. They are 100 in. in length, and 
23 in. in diameter. The top roller is raised and 
lowered by hand gearing, and runs freely in ite bear- 
ings, the lower one pene driven by the engine. The 
reversing is accomplished by means of a clutch. 
These rolls are situated in the centre of « long | other 
bench, which is fitted with small loose rollers for 
the sheets to run on, thera being two live rollers for 
te peer eyed at the front and back of the 

rder to produce the eae epee first o Oss 
tion is to cast a large flat sheet of } 
marked off ee foreman roller ssc to the 
faa ra thic _ of sheet Rbapio for, ear that the 
final result ma exactly the 
oce of lead having been Batt iG is passed 
ibe mill whilst rape ae the rollers bi 


aoa closer together af rare 


the requited gauge is ee hace 
hauled awa aly ak Aa esi a tackle, the fall Gedannd from 
roll, which has « projecting 


Rr slsasd'oa fe f rth 
on for the purpose. 
The engine used on the works is of the old- 
fashioned beam type, with ae valve expansion 
gear. The cylinder is 89 in. in diameter and 6 ft. 
stroke, the Sollee ea is usually 26 1b. There 
are two new Galloway boilers and some of the old | iron 
ended type. engine drives the rolling 
, the red lead nutts, and the fan used in the de- 
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silverising works. There are the usual offices and 
shops generally met with in works of this descrip- 
an. and which do not oall for any special 
mention. 

Tue Cusstar Works. 

The Chester Works of this well-known house are 
situated on the canal, a short distance beyond the 
ny walls, They are the chief factory of the firm, 

ough their works - raneboryiane d are we 

ae of almost eq malar There rN 
branches, a livers 1, Gleagow, 

gust described), in North ¥ Wales, and Lon ic 

e shot-tower in Lambeth being about as familiar 
a landmark on the banka of ‘the Thames as that 
oe is to the dwellers on the banks of the 


At the Chester Works tho producta are 
nhot, orp pipe, and whitd lead, both in the 
atate und as oil paint, "The shot-tower ia 
156 ft. high and and of the ordinary construction, The 
of lead are taken to the top by a lift worked 
Becpel ex, 10 niga of lowt. each being the 
ree of the tebe are no 
one pot, the go 
oe is SO rg of Bach pot 
be three or four times day, making 
eight cas in all. When the 
raelted, 1 it iat is taken 
is technically 


on into w 
This consista of a flat tray ¢ 


rinci 


“card,” 
, withe ra ape and which is pie 
a sper ir hes of in the bottom ; the ‘dis 


the holes regulating the size of the shot 
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PORTABLE PUNCHING AND SHEARING MACHINE. 


CONSTRUCTED BY MESSRS, DAVIS AND PRIMROSE, ENGINEERS, LEITH 
(For Description, ace Page 204.) 
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bottom of the card 1s covered with a layer of ‘‘ Hed- 
scum,” or  skimminga ;” this is simply the 
that collects on the surface when | is 
The use of this bed-soum is to keep the | 
running through the holes in the card 
ao that 1t will fall in globules cr drops, rather fase 
e le 


need ; 













in @ continuous stream, as in the latter 

wire, inatead of spherical shot, would be prog 
but the bed-soum being porous, the lead aimply 
filters through it gradually, Its melting poms being 
higher than lead, it will not melt and float to the 
top, as it 1s firmly bedded in the bottom of the 
card, Should the lead be superheated, however—- 
a contingency that may easily arise—the scum 
would melt, and the card would require re- 


charging. 

The cards are placed in small wooden frames, 
opening from the top platform on to the interior of 
the tower, and the molten spheres of lead are 
allowed to fall through the air to the bottom, where 
they are caught by tubs of water. In this way tho 

Jobules do not meet with any hard substance until 
ey have been cooled and hardened. From time 
to time the operatives at the top of the tower draw 
up samples of the shot being made, and judge 
from its appearance whether they have the right 
amount of bed-scum in the card, according to the 
uge of shot and grade of metal used. The art in 
Gropplg shot lies in these details, and in keeping 
the lead at the proper temperature. The shot 1s 
run from the tubes through shoots into an adjoinin 
building, avd on to a dryer ; this 1s 8 flat tray wit 


team below. m here the shot is run 
tito & polishing machine, consisting of a oylin- 
drical iron yossel revolving rapidly in a hori- 
zontal tion, and by their friction 


lished bright. 5 a 


bucket ladder elevates 
box, 


each er, rele are 

latter ™ aa 
the ehot, and pours it into o distributin 
whence it is taken by spouts to the hopper 
of the sizing apparatus. consista of a fre- 
volving cylinder, placed horizontally or very 
nearly so, and pierced with different sized holes 
which gauge the shot. As the shot passes from the 
cylinder it falls on tu an inclined plane set to a cer- 
tain angle, and a few inches in front of this, and s 
short bel 


ow, is oe 
The truly formed sph cal shot rolls down the 
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night of w the 
bad spedimens 
end of the plane, not having ey 
clear of the partition, inside wh 
fall, and are taken to the tower again tobe remelted. 
After the shot has been tned in this way, 1t 1s 
yacked in bags ready for sale. 

Tho larger moulded shot 18 made in the familiar 
manner in which pistol bullets are cast by an ordt- 
nary bullet mould. In place, however, of one 
being produced at a tine, 20 to 40 are onst at once 
in some cases, When the shot are taken out of 
the mould, the gate 1 cut off by a pair of hand 
shears, and the polishing 1s done in a machine 
similar to that last deacribed, but into which large 
pieces of rough stone are placed. 
In another part of the works is a mill for making 
the larger kinds of shot. This consists of a fluted 
brass roller, which revolves against a exe plate 
A solid lead wire 1s fed in by a par of pulleys, and 
1s cut into required lengths by a pair of shears 
working sutomatically, and at the same time is 
pushed on to the roller, The way in which the 
shot is formed in the corresponding grooves of the 
roller and plate will be obvious, twenty-five shots 
being made from each length. The patent, or 
dropped shot, which ws made in the tower, ordi- 
narily ranges from that known as A A, in which 
forty-one go to the ounce, to No. 8, of which it re- 
quires 482 to the ounce. Very fine shot, known as 
“ dust,” ia, however, now frequently made, and is 
used for shooting small birds for the aake of their 
into ‘antique " furniture, 
worm-esten.’ 


anats by its own impetus, whils 
Oo 


lumage, or for firing 
in order to render it ‘ 
For making the solid drawn lead pipe, hydraulic 
presses sre used. These are slaced vertically, the 
ram being on the ground level, and a floor above 
affording a working platform for the men. The 
machine consiate of a cylinder for seme molten 
lead from which the pipe is to be made, Fitting into 
this, and forming the bottom, is a ram which can be 
forced upwards from below. The top of the 
cylinder is closed by a die, with a circular hole 
containing « core, the annular space thus obtained 
forming the cylindrical pipe. o press is heated 
by fires which are round it, in order to pre- 
vent the molten foad being suddenly chilled and 


plane\'with considerable velocity, and 18 carried 
‘ n the way, and drop dead at tho 
enough to ahovt 
oh they therefore 
I 
p 
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| setting whon firat poured into it. It would be 
naturally impossible to make pipe from lead in a 
perfectly molten state, as it would all run into a 
shapeless mass immediately upon emerging pil 
the dia; it 1s therefore allowed to coool until on the 
evo of setting. In this way it is sufficiently firm 
when it emerges into the air to support ite own 
weight, and ia wound on reels into the familar coils 
seen in the plumbers’ shops. A pressure of 2240 Ib. 
to the inch Is used for drawing ordinary pipe, but 
this ia somewhat lessened as the operation proceeds. 
If the lead be allowed to get too cold in the p 
the power 1s not sufficient for the ge, an 
the pipe will not form; if, on the oiler nd, the 
lead 18 1n too molten a state, it will apirt through 
the die with great violence, upon pressure being 
applied On the occasion of our visit to these 
works, block tinned leaden pipe was being drawn. 
The operation is simple in the extreme. Molten 
tin 1a poured into a recess in the mould, so that the 
pipe rises in a bath of tin, sufficient of which 
ercs to the sides of the pipe. A certain quantity 
of tin 1s also poured inside the first an of pl 
that comes through, and this forms on the inside in 
& similar way. 

Some larger presses on the same principle for 
heavier pipes are heated in a hot-air flue instead of 
fires being placed round them. They are worked 
at a pressure of 6000 Ib. to the square inch. In 
the smaller preases the molten lead is taken from the 
melting pot by means of a ladle and crane. In the 
larger ones, however, the melting pots are placed at 
a sufficient height to allow the metal to run in by 
gravity. They are tapped by means of a screw 
valve worked from aboce the pot, the spindle 
running down through the molten metal, Lead 
pipe is made in this way of various diameters, and 
of many gauges of metal or ‘strengths’ The 
three grades for the latter are “ thin,” ‘ nuddle,” 
and ‘‘atrong ;" and in some casea these distinctions 
are again subdivided. Some very emall lead pipe 
which 1s made for glass chandeliers ia only 4; in. in 
diameter, but # in. ia the smallest size for water 
pipe, and ? in. for gas pipe, on this firm’s list. 

The following are the ordinary descriptions of 
pipe manufactured by Mesara. Walker, Parker, and 

0, although some which 18 considerably heavier 
than here set forth, is often mado for special pur- 
poses, 
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Particulara of Lead Water Papes. 


Insidh wi ry 
Diameter. Strength. Var fete : 
» yards. 
35 


In, 
Thin 34 
eee ‘4 4 
tron 
: 7 § 24 or 48 
‘i th 22 or 44 
Thin $ 30 
9 Bh 35 
rena ‘, = 
tron ‘ 
4 oe 5 48 
9 6 » 38 
rF) 7 83 
; 8 20 
Thin 4h 28 
eee 24 or a 
trot 
” - 7 $3 ° 
Lg 8 29 
Thin b 24 
" 6 20 
Middle 7 2h 
Strong : , - 
: " } rf 
y 10 17 
‘s i1 16 
P 12 14 
Thin 7 25 
” 8 23 
Maiddla 1] 10 
"1 04 18 
1 Strong 10 17 
se 11 16 
’ 14 12 
15 ll 
Thin 10 17 
i 11 16 
1 Middle 12 14 
: : 12} 13 
| stiong 14 13 
; 16 11 
Thin 12 14 
1 14 12 
4 J Middle 14 WW 
Strong 17 9 
; 21 8 
Thin 15 1 
14 | Midi 17 10 
Strong 19 9 
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Inside Weight per Ay other. The whole is then covered by a floor of planks 
Diameter, Strength. ard. Length. placed at right angles to the spate on which they 
ams Thin 7 y saa rest, so that their weight is taken by the larger pots, 
Middle a8 7 which aot as columns of support. Above the 
Strong 26 7 lanke a layer of damped spent tan about Qin. or 
2 Thin 19 Oin. thick 1s finally placed. These operations are 
oe rH repeated, layer being placed above layer until the 
ee 30 stack is complete, when it is allowed to remain for 
Thin rr about threa months, The tan heats s Speman | 

2 a7 : toa temperature of from 140 deg. to 175 deg. 
} Middle 30 a this promotes the corroding process by h the 
ae Ae action of the acid changes the blue lead wickets into 
5 M dle 4 24 tho white lead of commerce, or carbonate of 
Strong Ad 1's lead. When the stack is opened the load is collected 
Thin 4h in small wooden trays and taken to the wash- 
i Middle Au f ing apparatus. This consists, firstly, of a hollow 
Strong a wheel, into which each tray is placed, and in 
4 Mois bi that way the contents are tipped into a trough 
Strong Gl through which a stream of water flowa. The lead 
‘ Thin 73 is raked upwards agaist the stream, whilst such 
ie 4 portions of bark ag may have been in it are 
’ OY carried away. The lead then through a pair 
Lead (as Pipe and Patent Composition Gas Pipe. of grooved rollers of brass, and such fragmente as 


may have resisted the action of the acid, have all 






Inside Diametor. A Length. 
en. Welght per Yard. ae the carbonate separated from them, These 


col- 

12 oz, 75 lected to be recast into wickets to go into the Gtaoks 

10 " 16 again. The pulp of white lead is then d 

A lb. “fh through amooth rollers, and thenoe to a rifidle, 

rae 14 where amall fragmenta of blue lead that may ‘have 

1 hss 10 escaped tho firat process are arreated. Under these 
tf ch fi 3 riddies are backs from which the pulp 1s fec’ into 


the hoppers of mills which have pairs of! 4 ft. 
French burr-stones. From theso fee ey 1s taken 
through a shoot to an agitator by means of an 
additional atream of water The agitator is a 
vertical i iar vessel 7 ft. in diameter, with o 
vertical ahaft revolving in 1t. From this an arm 
projects at right angles, to which are suapended a 
number of copper chains that serve to agitate the 
mass of white lead and water. After passing throug: 
a second agitator somewhat smaller, it is run into 
so1ies of settling tanks, whence the water 1s pumped 
back to be used for the same purpose again, whilst 
the damp lead 18 placed in small earthen pans and 
conveyed to the drying stoves, There are six of 
these, and they consist of large brick chambers 
having iron racks round the walls sufficient to hold 
30 tons of lead. The stores are heated by special 
furnaces, the gases from which ascend into cast-iron 
domes placed in them. It is computed that the 
usual temperature is between 200 deg. and 300 dey 
When dry, the white lead is packed for delivery. 
For grinding the dry white lead into oil paint, 
there are the usual mills and mash tubs, ide 
which thore is a machine of more modern construc- 
tion. This consists of three rollers, with pug mulls 
placed above them The powdered white lead 1s 
carried to a platform at the back, being hauled up 
aslope by ateam power. It is then tipped into tho 
hopper of a mill, when it passes through a pair of 
horizontal rollers. From there 1t falls into the pug 
mill, where it 18 mixed with the ol, which ts laid on in 
ipes from a neighbouring tank. The mixed oil and 
ead then pass into another pug to be further in- 
corporated together, and thence arc carried in a 
spout to the rollers, by means of an automatic 
pushing-out arrangement, by which square flat 
cakes of material are continuously dropped on to the 
firat roller. The rollera are three in number, and 
revolve with their axes in one horizontal plane. 
They are driven by a continuous train of spur gear- 
ing, but are geared respectively three to one to 
each other, the last or outer one revolving most 
quickly ; the centre roller has also @ reciproca 
motion in a line with its axis. The cake of ol an 
lead is delivered, aa we have said, on to the first 
roller, and 1s sufficiently firm to adhere, when 
proased between the two rollers. The second roller 
From tho clevator chain the wickets are dropped | then takes it to the third, from which it is removed 
on to atruch which runs on a tramway, and by this} by a fixed soraper, and fallu into the vessel placed 
they are taken to the store to be used as required | for ita reception. It will be easily seen, from the 
This store has lines laid init, and has a amall tra | different apeeds at which the rollers run, added to 
verser in order to shift the trucks from line to line, | the reciprocating motion of the centre one, how 
The ‘ stacks” in which the lead 1s ‘' corroded” are | thoroughly the lead and oil, or, in the commoner 
G6 in number, and are simply rectangular brick | grades, the lead, and oil, become mixed 
erections about 22 ft square and 20 ft, to 30 ft. | together. The machine is put in gear by means 
high, and hold about 50 tons each, In charging a| of friction couplings. This mill has been found 
stack several rows of oylindrical earthenware open- | most effective in use, and, we may add, was erected 
topped pots 7 in in diameter and 10 in. high are | to ee a prepared in the engineering department 
laced on the ground Above these are placed the} of the firm, although we believe the principles in- 
‘apars’ or boards Between these rows are placed | volved are not altogether new. 
amaller pots, and the whole is filled with dilute} The acetic acid used in the mannfacture of the 
acetic acid. lead is made on the premises. The plant for this 
Above the smaller pots the leaden wickots are Lis very simple; it consists, firstly, of eight cast-iron 
atacked, sevon or eight bemg placed one above the’ retorts, 9 ft. long and 3 ft, in dinmeter; they are 


Pipes are made in pure block tin in the way we 
have described. In this department there is also a 
machine for transforming round pipa tnto that of 
oval section, This has been found very effective in 
preventing bursting in case of frost, some experi 
monte lately made showing a good result Occa- 
sionally the pipe is Huted 80 as to be in section 
something like a double-headed rail Lead wire of 
various yauges, calm lead, which 1s of { section, 
for glazing, lead bara for builders’ purposes, and 
many other sections, are drawn by the presses 
described, the only change required being that of 
the diva, The hydraulic pumps for working these 
machines have been mostly made to the designs of 
the engineering department of the firm. We noticed 
avery fine steol casting for a hydraulic cyludor 
which had heen aaa by Mossrs. John Brown 
and Oo , Limited, of Shoftield. 

Whito lead making 19 an important foatare in 
these werka = This 1s carried on by the well-known 
‘stack process,” of which we may give a bref 
description. Tho pig is melted in a large pot hold- 
ing & to 7 tons, from whence it runs by gravity 
through a apout on to tho ‘ wicket moulds” The 
flow 14 rogulated by a valve similar to the one 
wlroady described im which the apindle passes 
through the pot of molten metal. A clever arrange- 
mont has bean introduced for casting tho ‘‘cratea” or 
‘wicketa” from which the lead 1a made. Those, 
it should bo atated, aro sinall castings of lead about 
Glb. or 7 1b. cach, which take the form of a grid 
or perforated plate The shallow open moulds for 
these are linked togother, and form a continuous 
chain about 40 ft or bO ft Jeng This runs hor- 
zontally on a couple of drums, and as each mould 

oa under the apout of the melting pot it receives 
its duo proportion of metal, which 1s carried on to 
the other end Here each mould aa it revolves 
over the pulley deposits its load on to an elevator, 
composed of a continuous flat chain, by means of 
which it as carmed to the floor above A smal] 
atreain of whiting and water is run on to the moulds 
just befuro they take the lead, and this prevents 
adhesion ; there is also a small hammer which works 
automatically, and jara the mould as it turna over 
#o aa to mako sure of the wicket leaving at 
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fired outaide, having one furnace to each Lead _ 
ao 


timber is put in these, and they are then 

luted up. The pyroligneous acid which resulta is 
obtained by means of condensers, which are simply 
wooden troughs through which the branch from the 
retort is carried. The produota of condensation 
are pumped up to @ pan, and treated with lime, and 
after this are ready for use. 

Attached to the works are a foundry and machine 
shops. There are artensive cooperages and other 
neoassary Offices for o on large works of this 
nature. There sre also large engines for 
zanaiey the works, and smaller ones for pumping 
and other purposes of a like nature. 





THE SALT MINES OF NORTHWICH. 

Tux property of this firm comprises several indo- 
pendent works in Cheshire, which are situated re- 
spectively at Winsford, Over, Moulton, Middle- 
wich, Northwich, Marston, and Wincham. All 
these are white salt works, there boing also rock 
salt works at Northwich and Marston. They form 
in the aggregate by far the largest salt works in 
this district, which is equivalent to saying they are 
the largest in the world; the annual production is 
close upon a quarter of a million tons of salt per 
annum, 

The Adelaide Works, at Marston, are those whioh 
it was pro that the members uf the Iron and 
dry = stom ie ; but as re el lately 

on 0 un ins ng the other works 
of Mesary Verdin, we shall not altogether confine 
ourselves to those on the programme, It was pro- 
posed that the first part of the forthcoming vimt 
should be devoted to the rock salt mine at Marston. 
This 19 110 yards deep, and has two shafts sunk 
within a few feet of each other. The firat 20 yards 
of the shaft are 5 ft. ot and are lined with a 
double casing of timber, with puddled clay bo- 
tween. Below this, for a further distance of 
40 yards, thero are cast-iron cylinders, 3 ft. 6 in. in 
diameter, which carry the shaft to a bed of rock 
that hes between two strata of rock salt. The 
per bed has not been excavated, the quality not 
ing conmderad good enough. The rock is 13 
yatde thick, and is bored to the same size as the 
iron cylinders. The lower part of the shaft consists 
of 23 yards of rook salt. pecial precautions have 
to be taken, in order to prevent water getting to 
the shaft, and at the back of the tubing, other- 
wise thesrock salt would speedily dissolve, and the 
shaft wolld fall in. 

The opening to the mine is bell-shaped, and the 
underground workings are very extensive, the rook 
salt being excavated to a height of 26 ft. The air 
is unusually pure for a mine, being, in fact, to all 
Oppearance as yood as that on the surface ; this w to 
be accounted for by the loftiness of the workings. 
The exhaust air from the engines used in cutting 
the rock salt assists the ventilation, but wo under- 
atand there are no other means of creating an arti- 
floial circulation. 

The area already excavated is about 11 acres, and 
the roof of this large surface is supported by pillars 
of rook salt of exceptionally massive ppeevons: 
being 10 pie square, in place of the ordinary 
8 yards; they aro placed 23 bape apart. Thisise 
wise provision ; and no doubt some of the extra- 
ordinary subsidence to be seen in the neighbour. 
hood would not have occurred, if better supports had 
been left in old times. 

The engine, which is used for compressing air for 
the rook salt-cutting machines, to which we have 
made reference, is situated in a building on the 
aurfaoce, nearthe pit mouth. It hasa single oylinder 
30 in. in diameter, and was made especially for the 
work by Measrs. Walker Brothers, of Wigan. It 
compresses the air to 70 lb. to the aquare inch, and 
this is taken below through pipes suited to the for- 
mation of the tubes. The cutting machines are of 
much the same type as that ueed in coal mines, the 
cutting wheel, which works horizontally, being of 
ateel. The operation of gatting out the rook salt 
commences at the top, the upper part, which is the 
most troublesome, being got out by the air engine 
and by hand, and also > Maat with powder; this 

isfor a depth of 6 ft. e@ remaining and lower 
part is blasted down as required, and as orders for 
the particular description of rook salt of which it is 
composed, are raceived. The shot-holes are made 
by hand, and « straw filled with powder is used asa 


fuse. There is practically no danger in this work, 
asthe salt does not fly, and there is no firedamp in 
the mine. <A series of tramways are laid down, on 


{ 
¥ 
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whioh run emall trucks carrying loose tubs, which 
The ‘hauling is done by 


are taken up tho shaft. 
ponies. 

The illumination of the mine is by candles, both 
gaa, the electric light, and paraftin lamps having been 
tried, but on the whole candles are found to be the 
most convenient. The winding engines are of the 
ordinary horizontal type, working a drum with a 
round rope. 

At the pit mouth a branch canal runs between the 
two abafta, and a railway runs close by, so that the 


rock saltcan be tipped direct into barges or railway 
wagons as req . By water transit, communl- 
cation is obtained with the Trent and Mersey and 


the Bridgewater canals, and also with the Weaver 
Navigation by the Anderton lift, to which referenos 
in made elsewhere. The mines when illuminated 
havea very pretty appearance, and as seen from the 
pit eye, or from the elevated parts, bear a strong 
resemblance to a city at night. 

The rock salt is sometimes sent away in the lump 
just an it is brought from the mine, a greal quantity 
in this state being shipped to Australia, America, 
Russia, and other countries as cattle salt. For other 
purposes, such as those of copper works and alkali 
works, or agricultural purposes, it has to be crushed 
and ground This is done at the pit mouth, where 
there is a mil] of special conatruotion, not unlike a 
large bone mill, and which is driven by a powerful 
pair of horizontal engines. There are first two seta 
of toothed rollers, which break the large lumps u 
into sinaller pisces, and below these are smoot 
horizontal rollers The powdered salt is then taken 
by a small bucket ladder, and 18 either passed over 
blanks or elso screens of the degree of fineness re- 
quired. A good deal of rock salt is used for making 
salt cake by the Hargreaves process, to which pur- 
pose only the finest quality can be applied 

On these works there are also extensive shops 
used for making and maintaining the plant required 
by the firm. There is a sawmill, driven by a 
12 horse-power Roby engine ; wagon shops for the 
eraction and repair of Messrs, Verdin’s somewhat 
extensive rolling stock, they having betwoen six and 
seven hundred i in use atone time In th 
maintenance of tho prayers pans on the 
works, large quantities of plates are used = The 
plates and other scrap are forged into blooma’on 
the works, which are rolled again into plates at a 
neighbouring mill. The exhaust steam from the 
hammers 1s used for drying trucks in the 
shops, or for drying timber This is a 
quiring a good deal of care in rolling stock qsed for 
salt, as, owing to its action, timber remainp satu- 
rated with moisture in a very troublesome 
There is also a smiths’ shop with several fi 
gether with machine shops containing lathes; drill- 
Ing machinos, and the ordimary machine tools, in- 
cluding hydraulic presses for the romoval of wheels 
from wagon axles. The salt carts are hauled 
up inclined planes by steam power, and there is a 
locomotive which is used for the railway wagons. 

At the Marston Works there are also brine springs, 
close to the mine. This 1s a combination seldom 
met with, as where there 1s brine it 1s difficult to 
gain the rock salt. 

At the Adelaide Works are manufactured chemical 
and fishery salts, for which purpose the nature of 
the brine is particularly well adapted ; and in their 
neighbourhood are some other works lately owned 
by the Victona Salt Company, Limited. It is said 
that over 90,0001. has been spent upon them by 
the original proprietors. They have recently be- 
come the property of Messrs. Verdin and Son, and 
are now part of their extensive business. They are 
very similar to the Adelaide Works, but net so 







8. 

e manufacture of salt from brine ia the simplest 
thing possible, and mu said to be conducted to-day 
on the same principle as in the days of the Romans 
Numberleas patents have been taken out for schemes 
which have been su , but in the end they 
have nearly all been abandoned. Almost the only 
exception is the process by which patent butter 
salt is e. The plant in this case consists of 
circular covered pans fired from below, mto which 
the brine is constantly fed, The salt as it forms 
is drawn to pockets in the sides by means of re- 
volving rakes worked by a central vertical shaft. 
The waste gases from the furnace are conveyed in 
flues to beneath other pans of the ordinary open 
kind. The steam given off in the closed vosse is 
also used for a similar bl a This system has 
been in operation at Messrs, Verdin's works at 
Winsford for some time on a somewhat extended 


_{ which work at a very high velocity, making several 
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scale, Although thore is a theoretical saving in 
heat, the test of actual practice shows that it is 
more costly to produce salt in this way than on the 
old simple principle, and the patent pana will 
probably be dismantled at an early opportunity. 

It may be mentioned that the different grades 
of salt very largely depend on the temperature at 
which they are produced, and in this way the pro- 
duct is often divided into ‘' boiled” and ‘‘ unboiled” 
salt, the former being produced by boiling the 
brine, and the latter when the evaporation 18 
carried on at a lower temperature ; itis no doubt 
needless to remind our readers that the stronger 
the brine the higher its boiling point. The brine 
also requires to be agitated during the proooss of 
evaporation, This is always done, excepting in the 
special caae above roferred to, by hand, the operator 
using a large rake with which he draws the salt as 
it collects to the aides Attention must be paid to 
keeping 1t away from the part over the furnace, other- 
wise the plates would speedily become burnt through, 
and care is required in moving hard scale as it forma 
on the bottom of the pans, The pans used are large 
rectangular vessels made of iron plating. Those 
at the Adelaide Works aro 66 ft. long and about 
2 ft. deep, but it 18 said that sume of the new pans 
in this district are 140 ft. longand 30 ft. wide. As 
there is but one furnace to the pans—and that 1s 
only 4 ft. or 6 ft. long—it will be oasily seen that 
there 18 considerable difficulty in keeping a large 

fulj of brine at a high temperature, and there- 
ore tie amaller pans produce the better qualities 
of salt. In old times leaden pans wore used, 
There 18 one to bo seen at Northwich which 1s 2 ft. 
3 in. §quare. 

Tho brine, which is drawn from the springs by 
pumping engines of ordinary type, 18 fed constantly 
ing the pans, and the salt as it forme 1a, as we 
have stated, drawn to the sido. Here it 18 filled 
injo small square moulds, known as tubs, which 
form it into the rectangular lumps, weighing about 
141b. each, and which aro 60 familiar in domestic 
life. Some of the brine springs are more valuable 
than others, according to the quantity of salt held 
in solution. At Megara Verdin's Winsford Worka, 
the full saturation 1s about 27 deg , from this 
2\b 10 oz per gallon is obtayned Extensive 
stores are required for drying the Jumps, and pack- 
ing floors for putting the produce intu sacks for 
shipment 

o make the finest table salt, the lumps are 


{ground in a mull, and the product i then passed 


over screens in order t) exclude any chanoe 1mpurity. 
Afterwards itis put through centrifugal machines 


thousand revolutions per minute, and it 1s then 
carefully packed im bags or jars, marked or labelled 
as necessary for exportation. A large quantity of 
the very finest salt is exported to America, the 
citizens of the United States being choice, even to 
fastidiousness, in the quality of the article they 
consume. 

In the neighbourhood of the Newbridge Works 
at Winsford, Moar, Verdin, who are the owners 
of most of the adjacent property, have built a 
model village, the greater part of the habitants of 
which are employed on the works. Substantial 
brick-built six-roomed cottages, with excellent 
domestic conveniences, are let at the rate of 3s. 6d 
per week, say ta rates and taxes. Four-roomed 
cottages are 24. , and some smaller ones even 
cheaper. There are also hore an institute, with a 
billiard room containing two tables, a fine lecturo- 
room capable of holding several hundred people, 
and a library and reading-room. This has not long 
been opened, and must in time lead to very bene- 
ficial results. A vominal subscription to the 
employés is charged which 18 sufficient to keep the 
place in order ; the whole of the buildings and equip- 
ment having been presented by Messra. Verdin 

The Weaver Navigation, to which moro particular 
reference has already been made, * plays an important 
part in the salt mera A this district, a large pro- 
portion of the product being taken to Weston Point 
in barges, and thence to eagle for shipment on 
board the ocean-going ships. ny of thore crafts 
are fine steam vessels carrying over 300 tons of 
nalt. It was the universal custom until within 
three years ago, for all the salt to be transhipped 
by manuallabour As the limit of a man’s strength 
to cast up salt from the hold of # barge to the deck, 
is Oft., this governed the depth of the craft. 
Within the last three years, however, Mr. Robert 
Verdin has designed s steam-howting arrange- 


* See ENGINEKRING, page 241 ante, 
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ment, wlich he has patented, and which has 
completely revolutionised this branch of the ex- 
port trade. Formerly the cost of transhipping 
and trimming salt was 1s 2d. per ton, but 
now it can be done for less than half that aum, 
and double the quantity can be handled in the 
same time. There is nothing very special in the 
arrangement, which consists of a skilful adaptation 
of a derrick and steam winch to the purpose The 
derrick works on a collar on the mast, and can bo 
raised to plumb any of the opening. In this 
way the salt can be lifted to the highest abips in 
the Mersey. 

At the present time one does not hoar ve 
favourablo reporta of the condition of the salt 
trade. It was stated a short time ago, befure a com- 
mittee of the Houso of Lords, that the only protit 
on the salt business waa obtamed from the car- 
riage; #0 that those firms who are not wealthy 
enough to keep their own steam craft aro likely to 
be driven tothe wall. However this may be, there 
are undoubtedly great complaints as to the state of 
the trade, and the weak houses appear to feel the 
pinch very keenly. 

Any account of the salt industry of this district 
would be incomplete, unless sume reference were 
made to the remarkalle instances of subsidence of 
the land, evidences of which are to be seen on 
every aide in the Northwich district. The River 
Weaver, which is the highway for all the water- 
borne salt, is constantly ainking, and unless North- 
wich Bridge had been bodily raised at times, there 
would probably he hardly room for a rowmy boat 
to pass under it now At various parts of the 
course of the river, one meota with large mores, 
locally known as ‘‘ flashes” One of these, at 
Wilton, 18, we are told, about 80 acres in extent, 
and in parts JO ft deep. Those flashes are caused 
by the sinking of the und , and only a few yeare 
ago thore vas hight ground 20 ft or 30 ft above tho 
level of many of these pools In ono part, not far 
from the mimo we have descnbed, there 1 an 
irreyular-shaped basin in the high ground, of two or 
three acres inextent. The bottom of this is partly 
covered with water, said to be 30 ft deep, and the 
surface of which 1s 20 ft to 30 ft below the sur- 
rounding level. In one part of this basin there 14 
to be seen about 200 yarda of a railway bank, this 
length havin dropped from the remainder of the 
track, which hes 20 ft or 30 ft. aboveit In the 
town of Northwich itself there are very few burld- 
1 the outlines of which aro aquare. Walle joan 
all ways, and the brickwork shows lines of most 
devious courses Windows originally rectangular 
become what may be described as lozenge-shaped, 
and the floors of rooins abound tn picturesque undu- 
lations Some of the houses are iron-bound, sv 
that the brickwork may hold together, one im 
particular, which we noticed, was in a perfect cage- 
work of ron _It 14 part of the regular expenence 
of a Northwich landlord to have to ‘yack up” hia 
property every few years, and in order to facilitate 
thia, the walls are generally placed on heavy balks 
of timber, so that the wholo may be comfortably 
lifted together. Unless these precautions are taken, 
the house wil) gradually sink into the earth, and we 
are informed that at the present time there 18 one 
dwelling in which the orginal first floor as how on 
a level with the ground, and the front door has 
been cut through the brickwork, im order that 
entrance may be made from the street into tho firat 
fluor direct 

At Winsford, close by there aro alao romarkable 
evidences of 2 al ainkinn, and the houses have 
gone down so that rooms which were once bed- 
rooms are now shops on a level with the street. 
The Town Hal! has beon raised 8 ft since it was 
built, ayear or twoago The church has been raised 
seven times, and the Market Hall, which was or- 
ginolly entered by a flight of atepa, haa disappeared 
altogether. Ita delicate thing to diacuas the reason 
for all this in the Northwich district, where party 
feeling runs sas high on the question of subsi- 
dence, Tho landlords somewhat naturally object to 
maintain this continual atruggle to keep their pro- 
perty above ground, and a short time ago attempted 
tu bring n a Bill, by which a tax on the salt should 
be levied, the proceeds to be applied to maintain 
uhe buildings on the surface alt ough no one, we 
believe, altogether demes that the abstraction of 
salt causes the settlement in question, yet the salt- 
owners managed to make out 80 good a cave, that a 
committee of the Houseof Commons came to the con- 
clusion that the preamble of the Bill was not proved 
It is argued on the side of tho salt-owners that the 
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REGENERATIVE FURNACE AT THE BLOCHAIRN IRON WORKS. 


DESIGNED BY MR. sa RILEY AND MR. F. W. DICK, ENGINRERS, GLASGOW, 
| - pe, (Hor Description, see Page 264 ) 
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CARBONATING FURNACE AT THE FLINT CHEMICAL WORKS. 


CONSTRUCTED BY MESSRS, CARRICK AND WARDALE, ENGINEERS, GATESHEAD-ON TYNE. 


(For Description, see Page 208.) 
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brine springs are natural watercouraes, and that the 
wator is taken in at higher ground, so that it would 
In any case come to the surface, oven if not 
pumped ; and it 18 by brine-pumping that by far 
the greater part of the salt is now obtained. That 
being the case, the salt people say it can make no dif- 
ference to the subsidence question, whether the salt 
la extracted artificially from the brine, or whether it 
is allowed to find its way into tho rivers and water- 
courses, Or to the sea direct However this may be, 
the saltowners claim that as a matter of law they have 
a right tu any water found on their land, and there 
is no law by which they are compelled to consider 
where any substances, held in solution, may or 
may not be taken up. The interests of both land- 
lorda and saltowners are identical to 4 certain 
extent The salt trade is the staple of the district, 
1,600,000 tons of white salt, and 106,740 tons of 
rock salt being produced in Cheshire during the year 
1881 = Jf any tax wero placed upon the commodity 
which would unduly handicap this business, so as 
to drivo it to other quarters, the landlords’ property 
would bo of little more value than the saltowners’ 
workings. 
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PORTABLE PUNCHING AND SHEARING 
MACHINE. 


On page 289 we illustrate a punching and shearing 
machine constructed by Messrs Davis and Vrimrose, 
of the Etna Iron Works, Leith. It fe designed to 
punch and shear plates les 4in thick The shears 
are placed above the punch, and being set at an angle, 
bars of any length can be cut through the middle. 
The depth of gap for both punching and shearing is 
I2in. Tho slide 1s actuated by means of a crank-pin 
forged on the end of main shaft. A sliding block of 
phosphor bronze placed on this crank-pin worke in a 
rectangular space slotted out of the slide, and thus 
imparts « 1eciprocatiog motion to main slide. On the 
othe: end of maiu shaft is the large spurwhvel driven 
by a pinion on the second shaft, This second shaft 16 
supported in two brackets and carries the fast-and- 
loose pulloys and the flywheol, 

The machine is atranged to drive either by power or 
hand, and is mounted on wheels so aa tu be camly 
moved about. When fixed, it is found very conveniont 
for amall establishments, for cutting up bat iron and 
plates, and in large manufnactories it 18 useful for occa- 
monal boiler r:opaira; the portable arrangement is 
much used about graving docka for the hghter work 
connected with ship repairs The total weight of 
the machine 18 28 owt, ‘ 
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METALLURGICAL NOTES, 
UTILINATION OF SLACK, 


A SOMEWHAT novel mode of using slack is described 
by Mr. Herbert Stmekland im a letter to the Mining 
Journal of September 13. The method in question 
wan apphed to a reverberatory furnace working at 
the time in the concentration of pyrites to rich 
mattos ‘The furnace has a fireplace of the “ step- 
grate" pattern, At the back of this grate thore are 
throo cast iron sem cylindrical retorts o1 coking tubes, 
ola aude on the back of the fheplace, and on an end 
wall further back Thess tubes are open at both ends, 
but during working they are closed by doors at the 
hack or charging ends. Below them 13 a honeycomb 
of bripkwork to sorve o6 an accumulator and regulator 
of heat, In working the furnace, the black or small 
coal is fed into these retorts, and is worked forward at 
puch & Late that it is coked in traversing the length of 
tho retort, where it falls over on to the atep-grate, and 
is burnt in the usual manner, The gases from the 
voking issue at once into the fireplace, and are burnt 
to grout advantage ‘The coking m the retorte is 
effected by the waste heat from the furnace itself, 
which is drawn back along a flue under the furnace- 
heaith, and passes up through the honeycomb under 
the retorts, finally passing away to the slack Ly means 
of a flue on top of the furnace, this flue being used aa a 
means for diying ores before smelting, ‘Ihe accounts 
given of the working of this furnace were very favour- 
able, great saving of fuel being claumod for it. 


Desir vertwation or Leav py Evecrrotyas 

It 1s turetold by many prophets that the “ metallurgy 
of the future’ 1s destined to be very largely electrolytic 
and Professor Keith, of New York, has now for several 
years been preparing to invade the ground of the old- 
establishod methode of lead desilverisation by his pro- 
ceas for doing the work by electro-depomtion. Accounts 
of his process have appeared from time to time in se\ eral 
papers, and a good description of tho arrangements 
ae ge was publishcd in ‘‘ Mineral Resources of the 
tn ted Statos,” 1883, Many difficulties had to be 
encountered and overcome, such aa finding a suitable 
solution for use as an electrolyte, and obviating incon- 
venienovs caused by the unfavourable form in which 
the lead was hable to bo deposited. But Professor 
Keith has finally reached the stage of having a special 
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works erected for using his process. These works are 
at Rome, New York, and Professor Keith read a paper 
describing them at the recent meeting of the American 
Tustitute of Mining Engineers at Philadelphia. The 
lead to be treated is first melted and cast into thin 
plates, weighing about 74 lb each. This is done by 
running from @ spout, from the melting-pot or furnace, 
into moulds placed on a rotating frame or table. Two 
atripa of copper are laid in each mould, so that the 
become fixed in the plate of lead, and serve afterwards 
for the suspension of the plates iu the aolution, With 
practice the workmen have obtained sufficient skill to 
cast one ton per hour in this manner. These plates 
are covered with muslin bags, and suspended in the 
solution as anodes, in concentric rings, alternating 
with rings of cathodes, The solutions are contained in 
vats, 6 ft. in diameter, made of asphaltic cement, 
there being thirty such vats at the works. The most 
suitable electrolyte has been found to be solution of 
sodium acetate containing dissolved lead sulphate. 
Scrapers are made to pass between the anodes and 
cathodes to brush off the depomted lead at intervals, 
and prevent its flowing across and so causing short- 
circuiting. A complete circulation of the hquor, which 
hos been found to be very important, is obtained b 
drawing 1t off from the vats, pumping it overhead, 
and allowing it to flow back again. An Edison dynamo 
machine 14 used, The current has been as high as 
1400 ampéres, but a current of 1000 amperes! a9} on 
found to allow of a solution and deposition of’. t 
the rate of 10 Ib. to 1} 1b per vat per hour cad a 
in the muslin bays contains all the silver wit: : ti- 
mony, arsenic, and other impurities It ha to be 
purified and refined, which may bo done in’ arious 
ways, according to the nature and amount of impurities 
present. The lead depoated collects at the bottom of 
the vata, and is removed at inte: vale for further treat- 
ment, It is stated to be vory pure, evon when the lead 
under treatment ia very impure. For most purposes 
it will require to be melted and caat before use, It 
remaina to be scen whether, on more extensive 
exporionco, thia process will be found to be lesa costly 
than tho Rozau or the zinc prooese carried out in large 
erg capable of inaking a and rapid production. 
Vith any moderately rich and not too tmpure lead, it 
svems doubtful whether Professor Keith will be able 
to show that any advantage would follow the introduc- 
tion of his method where anything hke ordinary con- 
ditions pres ailod as to fuel, labour, &c , though it 1. 
not unlikely that rich and impure leads might be 
worked to advantage by it under some curcumatances, 
such as great dearness of fuel and presence of easly 
available water power. Possibly the method might 
be so modified as to be made available for treating the 
lead zinc-silver alloy obtained in desilverising lead by 
the zinc procesa in plave of the distillation now mostly 
in use. Many works would be inclined to try any 
“likely” idea in this direction, ee they might 
hesitate very loug before trying the electrolytic 
process on the bulk of their lead. 
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A NEW REGENERATIVE FURNACE, 
On a New Form of Regenerative Furnace." 
By Mr, F. W. Dick, Glasgow, 


LuAVE pleasure in bringing to your notice a new form 
of regenerative furnace, in which considerable departures 
are made from tho usual practice of furnace building, 

The furnace~which is the joint invention of Mr James 
Riley and myself—presents several novel features, and mn 
its design we have aimed at decreasing the cost of con- 
struction aud maintenance, and at the same time retain- 
ing, and even adding to, the good points of the ordinary 
Siemens furnace, The new furnace does not in any way 
differ 1n principle from the Siemens furnace, but only in 
construction and arrangement of the various parts, thus 
in the model before youwhich is that of a 12-ton steel- 
melting furnace—there ix the melting chamber or furnace 
proper, and four regenerative chambers, two for gas and 
two for air But instead of the furnace and regonerators 
forming parts of one structure of brickwork, they are 
soparate from each other, and are contained 1n circular 
casings of wrought tron or ateel plates rivetted together ; 
and not only are the regeneratore separate from the 
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furnace, but thay are separate one from the other, as 
shown by the mode! and the diagrams. From these 
it will seen that the arrangement oconalate of a 


circular furnace body, placed on » platform supported by 
girders, while the ge evar te chambers are placed in 
‘s at each end of the furnace. Tho furnace is thus 
oft entirely clear underneath, a condition of things which 
insures the bottom being kept cool, and lessens the like- 
lthond of the charge breaking through The regeneratora 
not being underneath the furnace, are out of barm’s way 
in the event of a break out; and further, it will be 
observed that the regenerators have nothing but their 
own weight to carry, and can never out of shape. 
The furnace is not supported in any way by the generators 
and this is « feature in the design which must commend 
itwelf, for a worse support than a maas of white-hot brick- 
work, on which to carry the weight of a furnace and its 
lead of metal, can scarcely be concel ved, 
With the exception of using dampers to ssparately con- 
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* © Paper road at the Chester meeting of the Tron and 
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trol the passage of the products of combustion throu 
the gas and air chambers, no change has bsen made in the 
flue and valve arrangements, It is very n to be 


able to te the relative amounts of the haated gases 
passing ugh the regenerators, because it is thereby 
possible to late the relative amounts of heat stored 


up in the different chambers, Without this separate 
control, the tendency is for the gas nerator to get 
more than ita share of the waste heat, whereas it is more 
NeOCeSsATY ho the alr regenerator should be the more 


interest to show how it originated, the more ally as 
the steps are instructive. 6 design is y the out- 
come of experiments instituted by Mr. Riley, in 1880, at 
the Newton Works of the Steel Company of Scotland, 
Limited, to determine the fitness of the basio lining for 
use in the Siemens furnace. The difficulties then en- 
countered gave rise to various changes in design, which 
eventually culminated in the form now before you. 

A 14-ton furnace of the usual type was used for the 
triala. The firat trouble encountered arose from the 
excesaivo quantity of alag. This difficulty Mr. Riley 
successfully met by placing a slag-spout at a higher level 
than the tap-hole. Tha bottom of such a large furnace 
proved troublesome and expensive to keep in repair, more 
especially as the beat basic mixture had not at that time 

poaltively determined. For this reason it wae 
resolved to build a smaller furnace for experimental pur- 
poses. I therefore designed a 2-ton furnace for uso in 
this work. It was of the common class, and with the 
exception of the slag-spout, contained nothing new in 
the design At thia time considerable diticulty was 
experiunced from the fluxing of the lining of the fur- 
nace at the junction of the acid and basic material, 
In the 2-ton furnace thia difficulty was not sufficiently 
moet. The dealin was therefore abandoned, and J designed 
pander Mr. Riley's direction) anoth r 2ton furnace 
aving & movable bottom resting on a carriage, in 
order that repairs might be more auipely and eaail 
executed, and that the separation of the acid and fr 
linings might be more complete. On estimating the cost 
of this last furnace, we found, to our mutual astonishment, 
that it was actually less than that of the firat 2-ton 
furnace, notwithstanding the increased complication, An 
analysis of the costs nhowed that this was due to the dis- 
position and the differonce of amount of the caat-iron 
work in the two designs | This led us to originate the 
demgn of the body of the Batho furnace, aa it iy erected 
at our Newton Works, In this furnace horizontal cast- 
{ron girders, of the whole length of the body, are placed 
along the lines of pressure, t.¢., along the sides of the 
i at the level of the metal, und along the springing of 


highly heated. 
‘Before describing the furnace in datail, it may he of 


eatraight roof. These girdera are held apart by light 

at-ron uprights. The whole furnace is self-contained 
and sits in a frame of malleable iron beame, and is well 
clear of the floor. The cast-iron work was designed in 
such a way that one potters did for all the grdera, and 
ono for all the uprights. This was a notable departure 
from the usual oonglomeration of differently-shuped 
buckataves, binders, and tie rods, &a., which go to make 
up the case of an ordinary Siemens furnace. 
eee we had thus to some extent simplified furnace 
const on, the part which the peri len peatne 
furnaces played in the first cost had been so forcibly 
brought under our notice, and #0 much trouble had been 
expe, enced by furnaces going out of shape, that we re- 
solved to push the search for improvement further. The 
circular form was at once looked to asa means of attain- 
ing Ramenens of form im all the buckataves and bottom 


plates, and of dispensing with tie-roda and bindera. Wa 
were the more inclined to favour this shape from its ex- 
treme suitability for the reception of a banc lining The 


circular form once adopted, the transition fromthe heavy 
expensive, and easily cracked cast-iron casing to the shell 
of rivetted wrought iron or stec! plates waa an easy and 
natural step. a next thing waa to support the furnace 
body independently of the regenerators. Heing now freed 
from conventional notions in furnace damgn, it waa at once 
recognised that more than equal advantages would be 
obtained by treating the regenerator chambers in the 
same way aa the body, and incloaing them also in oireular 
iron caaings. The bricks, therefore, came to be used 
simply aa non-conducting linings, and were not required 
to support the weight of any part of the structure; the 
aad required being thus reduced to a minimum, 
ther refinements followed, such as the building of the 
roof of the furnace and the oovers of the chambers in iron 
rings, in order that the walle might be relieved of side: 
thruat, and also that these parts might be lifted bodily 
and removed for repair, and for giving access to the 
cheoker-work, The flues were aluo reduced to mete iron 
shells lined @ single brick thick. The eratora were 
in pairs, gas and air together, at the ends of the 
urnace, and close to it. S blocks were employed for 
the introduction of the gas and air to the furnace, built as 
shown in Figs, D and 10 (vee page 202). These were 
used in order that the roof a be above all, and easily 
removable, so as to facilitate the charging of pieces 
and of pig-iron and scrap in bulk. In pasaing, it should 
be mentioned that the roof and covers reat loosely on 
sand a alas on the tope af the side walle. 

Owing to the vagaen experienced in handling eo heavy 
a pisos as the main roof, it was found advisable simply to 
pierce it with » central charging hole, and use a supple- 
Inentary roof or cover, 

This arrangement left us free to adopt the one Soap A 
quired to make the furnace perfect ; namely, the ) 
connecting tubes. These, it will be observed, are shown 
in Figs. 1 and 2, and our experience of them has been so 
davomatle that we intend to use therm in all furnaces of 


s 
Fig. 8 shows the t of an experimental fur- 
nace of fuur tons capacity, which was erected at our 
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Blochairn Works five montha 
constant work ever since, For th 
of eoft quality has been produced by it, 3) ton charges 
being got out under eight hours by the Siemens pig and- 
ore process, For the last month the furnace has been 
need for peak ap broken rolls and large pieces of metal, 
The »U eight tons weight, are liited by « crane 
and hrough the roof. A$ to 4 ton 

about two hours to melt, A ononsiderable saving is affacted, 





It waa our former practice to braak these rolls by blasting 
he reault- 


with dynamite, at s cost of 12s 6d. per ton. 

ing pleces, from their size, were only worth 30u. per ton. 

rolla are now being melted at « total cost of 6s. 8d. 

ill ae for fuel, labour, and fixed charges, and are run 
a marketable 

This furnace 


in new things havin . Some useful experience and 
a good deal of confidencehave bean derived from * / rk- 
ing ; #0 much s0 we are now proceeding £2-ton 
furnace, of which Figs. 4, 5, 6, and 7 ahow tty esign. It 
was at first Boat at, as the flame does not & wel along 
the roof, it would be possible tu use common fifebricks for 
the crown. These bricks began to run in a short time, 


and had to be replaced by silica bricks. Shortly after the 
furnace started work, one of the gas regonerators got 
choked owing to a careless furnaceman neglecting to re- 
verse, The cover was lifted, a few of the top courses 
of bricks raked out, fresh ones put in, and the furnace 
atarted within three hours, and without being appreciably 
cooled. In emptying and renewing an ordinary Siemens 
chamber—and it usually must be completely emptied, 
no half measures being possihle—the quickest time on 
reoord that I know of is twent} one hours, and that isa 
remarkable feat. The saving uf time in repairs is thus 
not one of the least advantages in thie type of furnace. 
There is Hkely also to be leas oocasion for repair than 
usual. The furnace has been at work for too short a 
period to enable us to give this agsertion all the weight we 
could wish. It can oply be esid that after five months’ 
work the furnace is Lbactioally as as new. The 
furnace is lined with 14in of silica bricks, and the re- 
generators with 9 in, of firebrick work. The radiation is 
very alight indeed. The hand can be held within a din. 
of the iron casing without discomfort. 

Figs 4, 5, 6, and 7 show the denign of the 12-ton furnace 
to be erected at our Blochairn Works. The body hase 
14in. silica-brick wall built in an outer shell of + in, 
steel plates. The internal diameter 1s 11 ft. 61n. The 
roof isof silica bricks 9 in. thick, is dome shaped, and i 
bound by a T-iron ring, ao that there 1¢ no thrust on th 
furnace walls, and the roof may be lifted off or on in ‘ope 


pieos, There no blocks in the furnace, and no thyck 
pieces in the walle, it ia equally cvol all pun a 
air 


ttom rests on the common se and 
haa perfectly free access to these plates. 
regeneratora and the air regenerato 


The gas are 
6 ft. Gin. internal diameter, are lined with 9 dn _fire- 
brick work, and have outside casings of y’y in. ategl plates, 
They stand only tker own 


loosely on the floor, onry 
weight, and are only connected to furnace by the 
Bathe tubes. They are provided with doors at different 
levela for convenience in filling in or emptying the 
Shenker k, and have sight holes well abo%e the floor 
level, Ce which the condition of the inking may be 
observed while the furnace is at work. At thbir bottom 
parts they are connected by iron-plated flues lined 3} in. 
thick with firebricks to the usual revermng and air and 

valve arrangement. The two dampers serio Mla 
erred to are shown, one cuntrolling the chambers 
and the other the air chambers. It wil] be observed 
that from the position of the floor line very little excava- 
tion is required. 

Figs. 1, 2, and 3 show a heating furnace on the same prin- 
ciple. It is intended for use in our guide mill. The furnace 
bed ia 12 ft. by 6 ft. Doors are provided on both aides, 
so that billets may be charged on one side and drawn at 
the other. The body is carried by twoiron girders, which 
rest on brick piers at the ends, leaving » free space under 
the furnace, ao that roda from the mill may be run under 
it if necassary. It would be possible to move this fur 
nace from one position to another without pulling it 


own. 

It may interest come of you to know that furnaces on 
this plan are likely to come into use for foundry pu 
and for glass-making. The r body is peculiarly 
adapted for cessed peg purposes, where several men 
have to work round one furnace, 

The advan of the system are briefly these : 

From the independence of the parts, from the fact that 
the brickwork bas not to be made to support heavy 
weights, and from the simplified casings with the 
elroular form, the amount of .naterial required in the 
construction, the labour in erecting, and, a a conse: 
quence, the first coat, jereduced to a minimum. The cost 
of melting furnaces on this plan is less than three-fourths 
cect cost of the common type of furnace of equal 

ty. : 

re and up-keep are alight. That this fs not 
apeiron of belief is shown by the condition of 

the 4-ton furnace after five months’ work, and by the case 
Thave instanced of a speedy repair of a choked regone- 
rator. In this connection it should be pointed out that 
a apare furnace cover may be kept; or, {! this is not oon- 
sidered desirable, then, in the event of the roof falling in, 
the binding ring ma he litted off and placed on the floor, 
a new roof built init and the whole lifted bodily into 
place in the course of four or five hours, without specially 
cooling the farnace. When a roof collapses in a Siemens 
furnage, the whole structure haa to be tooled down and 
oantring putin on which to rebuild the roof. The roof 


* It waually takes about a week to change the checker- 
work in a Siemens furnace, 


, and which has been in 
8 laat four months steel 






1ece takes 


of superior quality. 
oy aon aueoesat al in its working | Th 
from the beginning, none of the hitches usually looked for 


rafore in order 
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of the new furnace is not, however, much affected, as it 
is removed from the cutting action of the flame. 

From a consideration of the form of the parts and the 
manner of casing, it will be admitted that furnace is 
not a | to give trouble by getting out of shape. The 
lining of the furnace cannot ly drop in, aa it is 
“arched” all round. 

It will he noticed from the plan that what are practi. 
cally idle corners in # rectangular furnnce are filled up, 
No partial vacuum can be formed there by tho entering 
gases; eddies are prevented; andthe flame pursuen an 


evon course across the furnace, inatead of clinging to the 


walla. Further, the furnace walls recede just where the 
flamo 1s most expanded. For these reasons the lining 
18 much leas hable to cut than in the rectangular furnace 
is statement is borne out by our experience, 

The whole surface is xo open to the alr that a break-out 
is not likely to ocour; but should it happen, very little 
harm can be done, since there is nothing under the furnace 
to come to grief 

As the regeneratora are quite soparated from cach 
other, and aa the gas and air tubes are alao apart, thore 
can be no leakage from one to the other, and therefore no 
combustion can take place except in the furnace. Thuis ia 
& very important point, and ri 
source of trouble in the shape of undue wear an 
caused by gases burning in the ports and chambers 


Being cased in tight iron coverings, no cold air can be 
flues. Leakage mn this 


drawn into the neratora or 
direction frequently gives rise to much loss of heat. 
When the regenerators becume choked, the covers may 


be lifted and the chambers examined separately before 


commnenci 
iteelf, may 
ré 


operations. Any one chamber, or the furnace 
cut out of the system, cooled down and 
red, without cooling or in any way disturbing tho 


other parts, Tho saving of time in effecting repairs is 


great Tho removal of a few of the top courses of 
er bricks will generally be found to put the regene- 
Compare thia with the usual neoasnity of 
wéitlng till the whole maas of a furnace coola, and taking 
mae whole of the checker work tu get at those bricks 
the top. 
It i to me almost superfluous to pomt out the 
nhar adaptability of this furnace for the banc process, 
ta not even necessary to use basic bricks, since the 
ircular body can bo rammed with the samo ease aa a 
Bessemer convertor. The easy and complete severance 








which can be made between the basic and acid aE 


renders the production of bame ateel m the open heart 
furnace both poamble and feasible, 


anticipated. ; 7 
INEFFICIENT CONTINUOUS BRAKES. 
To Tur Ep:tor or ENGINRERING. 
Sir, ~The attention of the directors of the Midland Rail 


way Company has been called to a Jetter in your issue of the 
” in which he 


Sth instant, signed ‘ Clement E. Stretton 


adverts to their supposed ignorance on the brake questi 


and states that ‘‘one of thes gentlemen called upon me 
to ask for impartial information as to 
the conatruction, practical working, and defecta of the 


afew days 


brake,” &c. 

The truth of thia statement {fs dented by each director 
as affecting him, and at the desire of the Board 1 have 
written to Mr Stretton asking for the name of the 
gentleman referred to But the directors do not lkea 

ublic statemont of thie character to appoar in your in 

ventinal paper without contradiction 

Probably no board of directors in the kingdom haa given 
go much sitentlon to the question of continuous brakes as 
that of the Midland Rat)way, both by practical trials and 
by taking counsel with the most competent experts. 

Directors must expect oriticam, and they receive it in 
large measure from rival patentees, anonymous corre- 
apondents, and amatour railway managers. 

[should not trouble you with any reply to tho letter in 
question, but that 1t contains what appears to be either 4 
misunderstanding or a misstatement of facta. 

am, Sir, you obediont servant, 
JAMES WILLIAMS, Secretary. 
Midland Railway, Secretary's Office, 
Derby, September 18, 1884. 


AUTOMATIC INJECTORS, 
To tHe Enrror or ENGINEERING. 

Six,—-Kindly allow ua to state in answer to Mr Charlus 
Dixon’s letter in your last week's isaue that Hall's in ectors 
will restart themselves automatically any number of timos 
without the slighteat manipulation on the part of the at- 
tendant, if erected in accordance with our Inatructions 
Wa do not know what Mr. Dixon's theory may be aa to the 
atrangement of nozzles, &c., but weare prepared to give a 
readies demonstration of the above to any one whu may 
oare to visit our works 
If Mr. Dixon will put himaelf in communication with 
us we shall be happy to give him any further information 
on the subject that he may desire. 

Youra truly, 
FATRBURN AND HALL. 

Manchester, September 23, 1884. 


Sar 


THE BURSTING OF HOSE PIPES. 
To THE Eprtor or ENGINEERING, 

Sm,—I think :t ia remarkable that in the Jaat ‘' returns” 
to the Board of Trade made by the various railway com- 
paniesin the country which show—or ought to—the failures 
of different kinds of brakes as used, the total number of 


burat hose recorded against the Westinghouse 
syeterm, me ERS otk of the total number 307 flares, 


wsolearly the weak part of this brake. 


us of a very prognant 
tear 















It is the intention of 
the Stee) Company shortly to resume experiments in basic 
working, and, with the new furnace, success in confidently 
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em, 


The question T desire to ask is this, is mdia-rubber the 





only material available for this purpose ? 


If it is, it onght im my opinion to be very materially 


strengthened by being covered with canvas or some other 
durable material 


I do not specify canvas in particular, 
for surely it would not be difficult to Ax upon a proper 
material. 

Now I dare say some at loast of these burstings have 
been caused by the retion uf e or oil, but J have 
heard it stated that on tho Lancashire and Yorkshire 
Kailway all the india-rubber used for working the auto- 
iatic vacuum brake, they have unwisely adupted, 19 
eoated with a grease-ressting compound, but 1 do not 
know with what results, 

Now I should like to know why it is that we sea ao 
many hose pipes not protected in any way against grease 
vr oll, Both enter largely into railway working ; 1 have 
seen both the Westinghouse and vacuum hose unpro- 
tected What I should auggert would be not the adoption 
of double hose couphogsa aa lately brought out by the 
Weatinghouse Company, but a single hose ad follows A 
good strong india-rubber pipe (failing ow better material 
being found) well coated with a grease or oi resatin 
compound, then tho hose to be very tightly covered sith 
a strongthening material, and over this another coat of 
the restating compound ; of course 1f might be found better 
to make the material used to strengthen the hose in one with 
the rubber on account vf cheapness, in any oars tu my mind 
an exporiment is well worth a trial, and [ hope to hear of 
my suggestion beng acted upon, because anything that 
would tend to improve the most commendable life-saving 
aay a for use on railway trains yet brought out, 
should havo a fair and speedy trial, and [ wiah those who 
experiment all good luck in their endeavours to bring out 
a better hose pipe. Your obediont servant 

September 24, 1884. Hosk Prre. 


eee 


NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES 
MIpvLEskKOUGH, Wednesday. 

The Cleveland Iron Market ~Yesterday there was only 
a thin attendance on ‘Change at Middlesbrough, many 
of the reyular frequenters having gone to Cheater to be 
resent at the Tron and Steel Institute annual meatings 

ere is very little iron changing hands, and the tone of 
the market idull, The only checimy feature in trade 
is the satisfactory exports from Maddlesbrough, the total 
shipment of jig iren to date boing 66,000 tonsa agamat 
57,000 tons last month and 72,000 tons to corresponding 
period last year, No, 3g¢mb fob, has for tho past few 
days beon in fair request for prumpt shipment, and 
36a Gd perten has been paid for sume lota, 37a, Leing 
rtall tho price for s id brands of No. 3 The lower 
qualities aro in poor demand, as our home trade, particu: 
larly an the North of England, remaus depressed. 


The Wages of Lhonwmkers —As war anticipated the 
wager question in the manufactured iron trade of the 
North of England has been referred to arhitration. The 
ployers claim a reduction of 5 per cent in wages and 
the éperatives ask for an advance of 6 per cent. Dr. 
Robert Spence Watson, of Newcastle, has bedn asked to 
officiate as arbitrator, aud although he bas not yet agni- 
fied hia antontion to accept the onerous position, it 18 be- 
lieved that he will do so, and that the court of arbitration 
will be held on an early dato 


Boata for the Nule Expedition —Measrs Wako and Sin 
clair, of the Low Quay, Sunderland, hove just completed 
four of the oight boata which they contracted to build for 
the Nile expedition. The boats have passed the Govern- 
ment inspector to his entire satisfaction The other four 
will be despatched at the end of this week, 


SS eT one ee 


Biock Serrina MACHINE —Meners, Stothert and Pitt 
of Bath, request us to atate that they only constructed 
tha machinery and geanmg for the Mammath block sctting 
machine, Ulustrated by us on page 276 of our last ine, 
and which is now being used on the worke of the north 
ner at the wouth of the River Tyne, not at®the Coblo 
Jene Docks as stated in the title of our Uluatration 





Tux Heatte Exnrarrion Citaroacre —The third 
edition of this catalogue has recently bean issued It con 
tains saveral additions, the chief of which 14 an elaborate 
subject index to the exhibits of the United Kingdom 
There 16 also a good deal of new matter in the foreign 
section, which includes references to the extensive con- 
tributions which have bean recently made to the Exhib: 
tion by the Japanese Government 

Kina’s ConLece Eventna Lecrrres ox Ma&tTa.runoy 
AND Fur. —We are infermed that the aubject of the 
evening lectures in connection with Professor: Hunting- 
ton's department for the commg sossion, commencing on 
the 6th of October next, will be ‘The Proportios of 
Metala and Alloys, and their Uses intho Arta,” Mapecial 
attention will be paid to the metallurgical subjecta re- 
quired for the City and Ginids of London institute 
examinations in metal platework, ena 3 and iron and 
steel. These lectures are to be given on Monday ovening 
from 8 to 9, while on the same evening from7 to 8, the 
Demonstrator of Metallurgy (Mr. W. G. MoMillan) will 

ive in addition a new course of lectures on ‘ Fuel,” to 
include the subjects necessary for the axainination of the 
City and Guilds Inatitute in thatsubject The laboratory 
will be open for practical work, as before, on Friday 
evenings from 7 to); it 1% also open as usual every day 
from 0 to 4 (on Saturdays till 1 only) .or occasional 
students, as well as for the members of the College 
Apphed Science (Engineering) Department We are 
glad to find that tho fees for the evening classes are to be 
somewhat reduced this year. 
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CARBONATING FURNACE AT THE FLINT CHEMICAL WORKS. 


CONSTRUCTED BY MESSRS. CARRICK AND WARDALE, ENGINEERS, GATESHEAD-ON-TYNE. 


(For Description, see Page 298.) 
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OONTINUOUS BRAKES. 


Croantr following the lead of Sir Edward Watkin 
and the Manchester, Sheffield, and Lincolnshire 
Company, Whose letter to the Board of Trade we 
criticised last week, comes the manifesto of the 
Vacuum Brake vee a the form of a letter to 
the Times of the 18th inst., from their chairman, 
Mr. . The vacuum brake is now on its trial, 
and it is to be pope that the discuasion on the 
brake question which originated from the Penistone 
disaster may be kept up, and that the real truth on 
this important subyect may be widely understood. 
Conosetving as we do that this question of efficient 
brakes is one of the very gravest importance for the 
public, we make no apology for referring to it again 
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and again, and we shall not hesitate to use our 
colurans for furthering the supply of a want which 
has been felt since trains were first set in motion. 
The Vacuum Brake Company cannot be acoused 
of undue haato, in replying to the unfavourable 
comments made n the brake in use on the 
train which was wrecked at Penistone so lung ago 
as the 16th of July, and we must confess that, 
unless the public are unusually blind, the cause Mr. 
Martin has at heart, is not likely to bo asmated by 
such a letter as that which he has felt compelled 
to publish. Broadly stated, it resolves itself into a 
virulent attack on the Westinghouse brake, and it 
may be safely stated that the allegations against 
this system are either incorrect or misleading It 
is perhaps too much to expect that, as a banker, 
Mr. Martin should be able to write upon technical 
subjects relating to railways, or the appliances in 
use upon them, but it is not unreasonable to 
look for facts on matters as to which any one 
can, by taking the trouble, ascertain the truth 
for himself. It will no doubt occur to most people 





»|that even if all the statements Mr. Martin 


made are correct, it could certainly not render 
any vacuum appliance more reliable, or remove the 
fact that twenty-four people were killed and sixty- 
two injured in a train supposed to be protected by 
that form of brake. It is, however, not the least 
curious of Mr. Martin's letter that he ignores 
the Penistone disaster altogether, and that no de- 
fence of his brake 18 attempted, the general im- 
ssion given by the letter being that if any brake 
recently done wrong, it is the Westinghouse, 
and, sided, Mr. Martin could scarcely have written 
with more feeling had this brake inatead of his own 
been fitted to the tram that caused such dreadful 
lous of life. 

We have no intention of correcting all the mue- 
leading statements contained in this letter, as we 
consider our space may be more profitably employed, 
and they are too numerous, comprising as they do 
atock statements as to the Blackburn collision and 
the Board of Trade returns, the Euston meeting, 
the universality of the Clayton coupling, Sir Henry 
Tyler's connection with the Board of Trade, the 
progreas of the Westinghouse brake on the Conti- 
nent, &. What will atrike most people as a furly 

ood answer to all this is that the Westinghouse 

rake is now in use to the extent of some 80,000 
vehicles on the automatic principle only, in all 
parts of the world, and that it continues to increase as 
we have shown at the rate of some 1200 per month. 
We may quote one paragraph, however, from Mr. 
Martin's letter, which will show how he has failed to 
acquaint himaclf with the subject. He says : ‘‘ There 
is another great objection to the Westinghouse brake, 
viz, that the high pressure required to work it, is 
rapidly exhausted, and takes much time to restore. 
Hence, if the brake 18 frequently used, say, in 
coming down a heavy gradient of any length or in 
response to signals or otherwise, 1t becomes in- 
operative” There is of course no foundation tu this 
charge, but if the word high is changed to low, it 
neat describes the behaviour of the automatic 
vacuum brakes in use on the Midland and Great 
Weatern Railways. We recently published a report 
of Mr. Harrison's on the working of the Westing- 
house brake on the North-Eastern Railway in which, 
subject, he says: ‘‘ It has 
been found especially useful for working steep 
inclines, of which there are many on the North- 
Eastern system, in somo the gradients being as 
steep as 1 in 37.” _ 

On such a question it is natural to look for 
some consistency in principle, but Mr. Martin 
now informs us that they themselves have come to 
the conclusion that ‘ton the whole an automatic 
brake is demrable,” or, in other words, that had 


the train been fitted with an efficient brake com- 
lying with the Board of Trade conditions the ro- 
babi is that the oonsequenoces of the Penistone 


accident would have been averted. 

It is, as we have remarked before, a sad fact, 
that only at the sacrifice of human lives, such lessons 
are to be Jearnt, but it seems that what is sufficient 
to convince one set of mien is insufficient for another 
body, who are still in the main responsible for the 
possibility that at any moment we may have a 
repetition of Penistone or Downton, and who 
announce their intention of resisting the Board 
of Trade in any attempt to enforce those principles 
which have been found so essential, In addition to 
being now converted to the necessity of automatic 
action, however, the Vacuum Company announce 
their allegiance to the Board of @, for Mr. 


297 


Martin says ‘‘it 1s high time the Board of Trade 
should interfere,” and ‘‘let the Board of Trade by 
all means have the power to order rallway companies 
to adopt some universal and interchangeable system 
of continuous brakes aimple or automatic.’ Is 
Baul also among the prophets? we may ask. 

In referring to the Euston meeting held in Apnl, 
1881, Mr. Martin claims that nine out of the twelve 
locomotive superintendents present recorded their 
opinion that the simple or non-automatic brake 
would meet all known requirements, the other 
three being in favour of automatic vacuum brakes. 
The Vacuum Brake Company being now convinced 
‘fan automatic brake is Seairable, we quite fail to 
soo how Mr. Martin can claim the support of the 
nine gentlemen referred to, and it would bo inte- 
resting to know if they too have changed their 
opinion on a matter of such vital importance. 
Some Bs ae thrown on the principles which an1- 
mated the Vacuum Brake Company in tho year 
1881, ws a letter from Mr. Martin which appeared 
inthe Times on August Slat of that year. In thu 
Mr. Martin speaks of the ‘‘ ill-judged action of the 
Board of Trade” thwarting the progress of brakes , 
and again, ‘‘all that an automatic brake pretends to 
do is to apply itself in the rare event of the train 
coming in two during its journey, security against 
which can be far more easly and cheaply given by 
insisting on a given strength of drawbar’; and 
further, ‘‘it now only remams for the Board of 
Trade to withdraw their implied recommendation” ; 
and the action of the Board of Trade i stigmatised 
as ‘‘well meant but unwise.” It is clear, there- 
fore, that Mr. Martin has undergone a remarkable 
conversion in several important respects, and we 
are encouraged to hope fora still further change 
on the subject of brakes. 

It 1s only to be supposed that the non-automatic 
brake is now given up because it us lesa likely to be 
of service in those oases in which an automatic 
vacuum brake 1s, according to Mr. Martin, now 
found to be desirable. Upon this principle, how- 
ever, the latter will alao havo to be discarded, 
for there are several important respects im which 
the Westinghouse brake 1s much supenor, and 
owing to which it has saved hfe under circum- 
stances where it was impossible for any vacuum 
brake to have been of the shghtest use. As we 
have recently explained, there are no moans in 
automatic vacuum brakes of retaining the power, 


so that when it becomes nec to disconnect 
the engine or any vehicle for shunting or vsner 


purposes, the brakes must all go on, and can 
only be released by going to each lage sopa- 
rately and destroying the power upan if On 
this account alone it 1s clear that an automatic 
vacuum brake 1s disqualified, as presenting ob- 
atacles to the carrying on of even ordinary traffic. 
To any one conversant with the practical working 
of our enormous railway system, the idea of mour- 
ring auch delays as would mevitably result from 
the general adoption of such an, appliance, is 
simply preposterous. So great was the incon- 
venience on the Great Western and Midland Rail- 
way, when but a very small part of their atock 
was fitted with this form of brake, that they were 
compelled to allow the power to leak away of 
itself in one and a half minutes, and thus to some 
extent dimmish the delays In doing this, how- 





ever, a dangerous feature was Introduced which haa 
frequently been condemned by Board of Trado 
inapectors as having led to accidents, and therefere 
it isnot to be expected that such an alternative will 
ever be allowed ; indeed it 1s one of Mr. Martin's 
boasts that his brake does not possess this defect of 
leaking off. It is further the case that as at pre- 
sent designed no vacuum brake can be worked on 
portions of trains intended to be shpped while 
running, and on which, therefore, the brakes cannot 
be applied automatically or by the driver or guard. 
While this 1s the case, no automatic vacuum brake 
ean be held to comply with the Board of Trade con- 
ditions. In addition to this no vacuum brake can 
contro] carriages when drawn by an engine not fitted 
with the same brake, or when the continuity is 
broken by a vehiole having no brake at all, or one 
of a different form being inserted in the train. In 
vhese respects it is inferior to the old Fay or 
Newall brake, which though only able to be worked 
by the guard, was available under many circum- 
stances 1n which an automatic vacuum brake could 
render no service. The Westinghouse system, on 
the other hand, greatly facilitates shunting, and 
admits of power bemg stored on detached car- 
riages, capable of being worked under all the 
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above conditions by the guards or automatically 
in case of accidents. As showing that these 
qualifications are pa necessary, we may draw 
attention to the case which occurred on the Great 
Westorn Railway on July 8, 1882, and which 
Was commented on in our issue of October 13, 
1882. In this case eleven carriages, out of twenty- 
three, which were intended to be slipped, broke 
away from the othera, and it waa only owing to a 
fortunate combination of circumstances that a 
serious accident waa prevented, We may commend 
Colone) Yolland’s remarks to Mr. Martin's atten- 
tion, for he says that a proper warning of the cir- 
cumatance would have hea given if ‘‘ automatic 
brakes running throughout the whole length of the 
train” had been provided. As we have explained, 
however, although the Great Western employ an 
automatic brake, it as perfectly useless in such 
case, which was just one of those which the Hoard 
of Trade have persistently been urging the com- 
panies to provide againat. Another casy, in which 
no brake but the Westinghouse could have been of 
use, occurred near North Wootton on the 3rd inst., 
and was roferred to in our issue of the 12th inst. 
In this instance 4 train containing 150 pasaengers 
was brought tu a atand by the accidental application 
of the Westinghouse brake in about 70 yards, after 
the engine which was not titted with the brake, 
had left the line. The capability of storing up 
power againat an emergency, In this case no doubt 
saved inany lives, 

We take it to be undeniable that the essential 
function of a brake is to save life, and that its 
power to do this in the greatest number and variety 
of mtuations, constitutes the first point im consider- 
ing the relative merits of the various systems, and 
it is in our judgmont, therefore, useless to consider 
the vacuum principle until it can first perform the 
same work under similar conditions as a brake on 
the other system. In saying what we have done 
there is no wish on our part to go beyond, or frame 
other conditions than those laid down by the Board 
of Trade, since the pointa we have mentioned are 
already anticipated by apd included im_ these 
essential requirements of a really efficient brake. 

Se en 


THE FLINT CHEMICAL WORKS. 

Tuxse important works are the property of 
Messrs. Muspratt Brothers and Huntley; they 
are situated on the estuary of the Dee, about eleven 
miles from Chester, and in direct communication 
with thé London and North-Western Railway. The 
principal articles manufactured are sulphuric acid, 
aalt cake, bleaching powder, soda ash, soda orystals, 
bicarbonate of Be Pe and caustic soda. e will 
treat of the manufacture of the former article first, 
ag it 18 subsequently used mn the production of all 
the others. 

Starting on the quay in the works, where the 
vessels unload, we find large heaps of sulphur ore, 
which are brought round from Liverpoo), where 
they have begn transhipped from the larger craft 
ailing from Spam. This ore contams on an ave- 
rage about 4/ per cent. of sulphur, and 3 to 34 per 
cent. of coppor, tho remainder being chiefly rrun. 
It iz placed in a crushing mul, which 1s of mmple 
conatruetion, having jaws worked by a spring and 
cam motion. The crushed ore wm elevated by @ 
bucket ladder, and screened to take away any amall 
pieces, These screenings or ‘‘amalls” are worked 
up under « pair of edge-runners, auch as are used 
in an ordinary mortar mill ; and having been made 
into cakes and dried, are put into the kilns with 
the rest of the orc. These pyrites kilns are of 
ordinary construction, being simply brick furnaces 
fitted with aquare firebars. Each fire ts charged 
every 12 hours. A set of kilns containing 18 
- will consume $4 tons per day. About 50 tons of 
ore per day in all is the average quantity ‘ burned” 
at these works The ore iu heaped thickly on the 
bars, and very little draught 18 admitted, sufficient 
air only being drawn in to get 8 to 6 per cent, of 
free oxygen in chamber escapes, The produota of 
combustion from the kilns are carmed along the 
fives, and mingle with the fumes of gaseous nitrio 
acid evolved from nitrate of soda and sulphuric 
acid, which is ‘potted’ at the end of the kilns. 
The mixed gasea pass into the Glover or de-nitrat- 

tower, which is 30 ft, nigh from intake to sum- 
mit, and w 10 ft. Gin. by 8 ft 6 mm. 19 horizontal 
‘peotion. It is composed of sheet lead of various 
thicknesses varying between 60lb, to 12]b. per 
foot, the heaviest gauge being at the bottom. 

tower is packed with flints and coke. The hot 


chamber and nitrous vitriols, which are caused to 
trickle downwards amongst the coke, and serve the 
double purpose of concentrating the vitrio)], which 
is used for the second department of the manufac- 
ture of sulphate of aoda or salt cake, and also of 
de-nitrating the nitrous vitriol from the Gay-Luasac 
absorbing towers, to which reference will shortly 
be made. Previous to the introduction of the 
Glover tower, the concentration was performed in 
leaden pans fired by hand The fumes from the 
Glover tower pass into the vast leaden chambers, 
which are so noticeable a feature in vitricl-making 
plant; 24,000 cubic feet of chamber capacity is 
required for every ton of ore burnt per twenty- 
four hours, Steam is likewise admitted into the 
chanibers. 

In the works in question there are thirty-five of 
these leaden chambers, which vary in size between 
100 ft. in length, and 21 ft. by 20 ft. in width, up 
to 183 ft. in length, and 24 ft. by 21 ft, in width. 
The sulphuric acid which collects in the bottom of 
the chambers is drawn off at intervals and carried to 
the top of the Glover tower to trickle downwards 
and be concentrated as already described. As the 
fumes and ateam delivered into the chambers pass 
from one to another, the sulphurous fumes gra- 
dually become less, and the nitrous fumes pass on 
tu the Gay-Lussac absorbing tower. This is also 
made of lead and packed with coke, and its use is 
to recover the nitrous fumes from the chambers 
which would otherwise escape. Vitriol 1s allowed 
to trickle down through the coke, and absorbs the 
nitrous fumes. It 1s afterwards run down the 
Glover tower in order that the chambers may be 
mupplier with the necessary nitrous compounds. 
Oil of vitriol, if not required of any great strength, 
can be made without the Glover tower, whilst the 
Gay-Lussac tower 1s siniply an economuser, or inter- 
ceptor of waste product. The platinum vessels 
so well known in connection with sulphuric acid 
making, are used for rectifying the acid in order to 
obtain it pure. For the purposes required in the 
manufactures we are describing, traces of nitrous 
compounds and arsenic are, however, of no moment 
if remaining in the vitnol, and rectifying is there- 
fore not practised. It would be manifestly impos- 
sible to give oven an approximately full account of 
the various chemical reactions which take place in 
the manufacture of sulphuric acid, but it may be 
stated briefly that it 1s formed by the sulphurous 

es and nitrous gases in the presence of the steam. 
t may be further added that the nitrous | roe in the 
presence of air act as a vehicle to assimilate for the 
sulphurous gases a necessary atom of oxygen that 
the latter are not capable of taking up for them- 
selves. The action may be illustrated by reference 
to the power which plant-life has of assimilating 
morganic matter for supplying nutrient principles 
uf food to support animal ife, the animal steelf 
being unable to assimilate such matters. 

For the purpose of transporting the vitriol] from 
one part to another, what are technically known 
as “eggs” are used. These are cylindrical cast- 
ings with semi-spherical enda, ey are 8 ft. 
long and 3 ft. 61n. in diameter, and the metal 
is 24 in. in thickness. Each one will contain 
about five tons of vitriol. In order to convey the 
acid from one part to another, the egg 1s exhausted 
ag suitable machinery and the vitricl ws run im, 

e suction branch ws thon closed, and the delivery 
branch opened, and compressed air 1s pumped in 
which forces the sulphuric acid to the uired 
pomtion. There are one single and two double air- 
compressing engines, with 8 in. air cylinders and 
2 ft. stroke. The air pressure employed ts 90 1b. 

We will now pass to the salt cake making. This 

roduct, known chemically as sulphate of soda, is 

rgely used in the manufacture of glass, but at 
Messrs. Muspratt's worka it is consumed on the 
prenuses for making soda ash, &. About equal 
weights of common salt and sulphuric acid are 
placed in an iron pan covered with « brick dome, 
and are subjected to the heat of a furnace. Hydro- 
chloro acid gas is given off and passes along earthen- 
Ware pipes into stone condensers built of Yorkshire 
flags. These condensersareabout bit. squareand 50 ft. 
high, and are packed with coke down which water 
trickles, meetang the oriu acid gas and 
forming hy oric acid ~=When the pasate formed 
by the sulphurio acid and salt gets into a semi-dned 
atuto, it is pushed by hand rakes into « roaster. 
This is of the type known as a blind roaster, the 
burma from the furnaces passing over and 


wiping gases 
under the bed on which the mixture hes. These|of brickw 
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heating tho pot or pan before referred to. Whilst 
in the roaster the mixture is well worked by the 
hand rakes. This process is now toa great extent 
superseded at these works by a mechanical furnace 

Waleh, of Middles- 


supplied i Basel Jones and 

brough, is consists of a shallow circular pan 
covered in with tiles placed on iron st ‘8 
central vertical shaft arma attached, and is 


rotated by pearing driven by s small vertical steam 


engine. This keeps the mixture of salt and sul- 
phuric acid agitated, and the bo and roasting 
are carried on at one operation. exe machines 


have been found to be highly aucoessful at these 
worka, and do away with the necessity for @ great 
deal of laborous and most unpleasant hand labour. 
Returning to the hydrochloric acid which had 
been formed in the stone towers, we find it is used 
in the production of bleaching powder, which is 
more familiarly known to users by the technical 
term of ‘‘chemic,” This is produced by dg 
the hydrochloric acid into large stone stills whic 
have been charged with a certain amount of man- 
ganese ore. Chlorine gas is given off, and this is 
conveyed by pipes to leaden chambers, on the 
floor of which there is a layer of about 6 in. of lime. 
The lime absorbs the chlorine gas and forms bleach- 
ing powder, The still liquor which remains is 
oride of manganese, It is treated by Weldon’s 
regenerative process, when the manganese is re- 
covered in the form of a black mud, which is used 
in atills in place of ore, Before this process was 
adopted it required 1G cwt. of 70 per cent. man- 
ganese ore to make a ton of bleaching powder, 
whereas now the quantity of fresh ore required for 
a similar result may be roughly put down as 40 lb. 
The production of soda ash 1s the next process 
that may be described. Given proportions of salt 
cake, limestone, and small coal are taken by a steam 
hoist to an overhead tramway, and are dropped 
through a hopper into a furnace of apecial construc- 
tion, which worke somewhat in the same manner as 
a Danka patent revolving furnace. On page 300 we 
ve Ulustrations of this apparatus, which is manu- 
actured by Messrs, Robinson, Oooks, and Oo., of 
St. Helens, It will be seen that thore is a large 
horizontal cylinder, but up of iron plates nvetted 
together, and lined with firebricks. It 1s 20 ft. lon 
and 12 ft. Gin. in diameter, It rotates on two s 
carrying rings placed round the outside, and these 
run on four iron carriage wheels. A vertical engine 
ives the demred motion by means of apur gearing. 
here 388 large furnace which supplies the heat, and 
although the mouth of the revolving chamber 1s 
brought as near as possible to the circular opening 
from the furnace, no joint 1s made, and probably 
an excess of air gets in. The heat is sufficient, 
however, for the purpose required. There are four 
of these furnaces in all, that which we have described 
not beng the largest. When the charge has be- 
come sufficiently fluxed, the machine 1s stopped, and 
the material known as blackash os run out through 
adoor in the side into small iron bogies. The 
blackash contains about 25 per cent. of alicals, and, 
when cool, is broken up into pieces about 9 in. 
square. It is then taken by a steam hoist and 
thrown into vats about 8 ft. square and 6 ft. deep, 
to be lixiviated with water in order that all aoda 
compounds may be washed out. The residue re- 
maining is taken to the ‘‘waste”’ tip. Sulphur 
nught be recovered from this, and in some instances 
this is done, but it is questionable whether the result 
ys for the trouble spent on it. The soda or vat 
icudrs are now run into large tanks, or settlers, 80 
aato get rid of superfluous matters, and the liquor 
is then run off inte large wrought-iron pans, which 
are placed at the end of the revolving furnaces so 
as to utilise the waste heat oscaping from the latter. 
The liquor is here concentrated until the salts of 
soda fall, and the pan is full of salts. The pan is 
then tapped into a wrought-iron tank, on the 
bottom of which perforated plates are BO a5 
to separate the mother liquor from the sodium salts, 
Tho latter are a coarse greyish oryatal, and contain 
about 30 per cent, of water. These saltsare taken to 
a floor above by a ateam hoist, and are then conveyed 
by an overhead tramway and dropped through a 
into a MoT ear’s carbonating furnace, is 
another important piece of machinexy, and was su 
plied by Messrs. Carrick and Wardale, of Redhaugh- 
on-Tyne, It is illustrated pr pe $93 and 206, 
The farnsce conssts of a shallow pan of wrought- 
iron about 18 ft, in diameter, mountad on a cast- 
iron ening, above which is » fixed covering 
ork. As the pan revolves the 
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brick hood and overthe surface of the material in- 


side. Atthe same time the matenal is stirred me- 
chanically by means of three vertical shafte placed 


radially within the pan and driven by continuous 


apur gearing above. The pan is worked by gear- 
ing beneath, and runaon aracer, When the pro- 
cess is com i 


a circular hole in the centre. 


of the dischargi 
flow out. 


cumference of the 
direction that as t 
is forced to the centre where the opening is. 
scraper is raised when not in use to above the sur- 
face of the matemal by means of rack and pinion 
gearing above the brick covering. The soda ash pro- 

uoed in this way is either m 
making soda crystals. 
the soda ash is made of various strengths, common 
salt being ground with it in an ordinary mill with a 
pair of French stones. A good deal of this ma- 
terial is now sent away packed in bags, which are 
found to be cheaper and more convement than 
casks. In order to make sodacrystals, the soda ash 
is dissolved in water, and is pumped into large 
wrought-iron settlers. Here it romains until at a 
temperature of 92 deg. to 06 deg Fahr, when it 
is just on the point of orystallisation. It 1s then 
run into cast-iron cones about 10 ft. in diameter 
and 2 ft. 6 in. deep, and allowed to remain for 
about a fortnight, when the crystallisation is com- 
pleted. It is then packed for sending away. 

For the manufacture of bicarbonate of soda, the 
solid bottom part of the mass of soda orystals is 
taken and 1s broken into piecea about 1 ft. square. 
These are placed in tiers one above the other m lead 
chambers. . Carbonic acid, generated from lme- 
atone and muriatic acid, is then forced into the 
chambers, and the resulting moist bicarbonate 1s 
placed in rooms heated by steam. When dry it 1s 
ground and sieved. 

The hquor obtained from the lixiviation of the 
vats has, however, other uses besides the manu- 
facture of soda ash in tho manner we have de- 
ascribed Much of it ia applied to the age ae 
of caustic soda in the following way: The liquor 
from the settlers aftor lixiviation 1s run into a vessel 
called a causticizer, which consists of a horizontal 
cylinder 30 ft. long and 7 ft. in diameter. Through 
the axis of this there runs a shaft with arms 
attached, drivon by an engine bracketted to 3t. 
This vessel 1s abdus two-thirds full of weakened vat 
liquor, and a certain amount of burnt lime having 
been added the doors are made up. Steam is then 
injected until a pressure of 30 lb. is got in the 
causticizer, and about 94 per cent. of the carbo- 
nate of soda is causticized. This is then run off 
into tanks, of the same shape as the causticizer, and 
allowed to settle when the lime falls to the bottom. 
The chango that takes place in causticization 1s very 
simple. e carbonate of soda and hydrate of lime 
form hydrate of sodium (or caustic soda) and car- 
bonate of lime. On page 301 we give an ilustra- 
tion of these cauticizera, which were made to the 
order of the firm by Messrs. R. Dagliah and Oo., 
of St. Helens. 

The clear liquor remaining is then syphoned off 
and pumped into wrought-iron pans placed at the 
end and fired by the waste heat from the ‘‘ re- 
volver” before described. The hquors from here 
are run into caustic pots of caat iron, which are 
10 ft. in sen ve 6 - deep, and seh -_ oa 
separately. en the fires are stop e clear 
liquor is Taled with » ladle into finishing pots and 
fired until the liquor in the pot is concentrated to 


td and is brought to an excessively high 
fempers ure. The liquot is then cooled and Yadled 
into wrough 


pen to the openin 
8 


t-iron drums. When cold it has the 
appearance of a block of white marble. 

Attached to these works are various shops and 
offices. There isa machine shop and smithy. The 
cooperage is very extensive, and the wrought-iron 
drums used for packing are all made on the pre- 
mises. For this purpose the sheet iron is out 
to gauge by machine shoars, and the ends are 
turned over by a bending machine of ingenious con- 
struction. The plate is then passed through rolls 
and rivetted with four or five rivets, when the 


cylindrical is formed. The ends are cut circular 
by 6 e, and are flanged by s steam press, 
fater which the filling hole is stamped out. The 





ete, the material is discharged through 
The latter is closed 
during the working by 8 cylindrical valve, which 
fits into a suitable seating round the circumference 
aperture, and by raising this valve 
by means of a tackle abuve, the material 1s free to 
In order to clear the bottom of the pan 
& scraper 18 lowered, and extends from the cir- 
in such a 
pan revolves the material 
This 


e into, ur ia used for 
It should be mentioned that 











mud left is treated with clean scra 
steamed until all the iodide of silver 1s decomposed, 
and todide of zinc is formed The latter 1s retaine 

for treatment and use in the process again 
silver mud resulting from this last operation 18 
washed and dried ready for smelting 
on an average 4000 oz. to 6000 oz of pure silver 
per ton, besides several ounces of gold. The iodine 
solution used, 1s made on the premises by dissolv- 
ing 1odine in water together with a small quantity 
of aulphito of soda, after which it 1s standardised 

















ends are put in and [J-pieoes are placed over the 
chine to strengthen the whole. 

A large branch of the Flint Chemical Works is 
devoted to the extraction of copper from the burnt 
ore taken from the roasting kilns, which have been 
described in connection with the manufacture of sul- 
phuric acid. This ore contains about 44 per cent. 
of copper, the rest being nearly pure oxide of iron. 
The burnt ore is mixed with salt, and is taken b 
means of a ateam hoist to the crushing mill, whic 


consists of a patrof chilled irun rollers weighing about 
three-quarters of a ton each. The crushed ore 1s 
carried in wagons on tu the top of roasters, of which 
These are ordinary blind furnaces 
heated by gas generated in producers placed close 


there are seven. 


by. The latter are simply brick chambers, 1n which 


the coal 1s burnt with an insufficient supply of air to 

f gaa allows 
the workmen to have complete control over the heat 
of the roaster, a point to which attention has to be 
paid, as the ore must never be heated above a tem- 
Pieces of zinc are 
used for testing the temperature. The ore is treated 
in this way for some time, the result being that 
the sulphides and oxides are reduced to a soluble 


produce perfect combustion. The ure o 


perature of 800 deg. Fahr. 


chloride. 
The ore having beon thus roasted is put into 
vata about 12 ft. square, and 1s washed first 


with a solution of brine, afterwards with weak 
hydrochloric acid, and then with water 1n order to 
free it from tho acid. The liquor from these tanks 
1s run into another range of tanks where it 18 
allowed to settle. 
injector to a higher range of tanks, and 1s treated 
with @ solution of iodine, which has the effect of 


It is then carnied by « steam 


recipitating the silyer and gold. The residual 
iquor 18 run into a lower range of tanks containing 


clean scrap iron, and 1s steamed until the copper 1s 


thrown down as a fine powder. This is washed in 
water through a fine sieve for the purpose of ex- 


tracting any small pieces of iron that may remain, 
and is afterwards placed on a drainer, and ulti- 


mately dried on a hot-bed. The resulting precipi- 


tate contains about 82 to 83 percent. of copper. The 


remainder 18 oxide of iron. 
Returning now to the silver extracting process, 


the precipitate thrown down by the addition of the 
iodine solution, is collected in a large vat, and 
The silver 
zinc, and 


washed free from all traces of oupper. 


The 


t contains 


for use. 

The rosidue from the washings above described 
is nearly pure oxide of iron, there being only about 
2 per cent. of impurities. This will no doubt be re- 
cognised by many of the members of the Iron and 
Stee! Institute who visit these works as the familiar 
‘Blue Billy,” or purple ore used in fettling. 
About 800 to 350 tons of thie are produced weekly 
here, and some of it ia sold for blast furnace pur- 
poses, for which use it 18 said to offer many advan- 
tages to those who have plant of a type sufficiently 
advanced to deal with it , with a blast of 6 1b. or 
s0, itis said to answer well. There are large heaps 
on the works, and on examination it will be seen 
that in these there frequently occurs dark metallic 
looking lumps. Those were at first thought to be 
some accidental impurities ; on analysis, however, 
these pieces were found to conmat almost entirely 
of spongy masses of iron, which no doubt may be 
taken as an indication of the completeness of the 
way the process is carried out. 





THE IRON AND STEEL INSTITUTE. 

In holding their autumnal meeting this year at 
the City of Chester, the Iron and Steel Institute 
haye made a wide rad oka from their ordinary 
practice. Hitherto it been the custom for the 
annual provincial meeting of the Institute to be 
held at some important manufacturing centre more 
or leas directly connected with the iron and steel 
industry, and in pursuance of this custom it was 
orginally proposed to make Shefiield the head- 
quarters for the present year’s meeting. Circum- 
stances, however, into which we need nut now 
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enter, rendered it necessary—or at least desirable— 
to change the scene of the meeting, and it was then 
that the Council decided, as we have said, to depart 
from the established practice of the Institute, and 
to hold the meeting at Chester—a city more widely 
known for its great historical interest than for any 
connection it may have with the great industries 
which the Institute represents hat the course 
decided upon was a wise one, there is every reason 
to believe, and up to the time of our present writing 
the Chester meeting proinises to be as successful as 
any which have preceded 1t. 
he proceedings were opened on Tuesday laat, 
when the Institute was welcomed in its meeting 
ruom at the Town Hall, by the Mayor of Chester, 
Mr. O. Brown, by the Lord Bishop, and by the Dean 
of Chester. These words of welcome having been 
appropriately responded to by tho President, Sir 
Bernhard Samuelson, the minutes of the last meet- 
ing were read and confirmed, and tho lit of retir- 
ing members of Council announced. The President 
then proceeded to state that in nominating his suc- 
cessor the Couno had departed from their usual 
practice inasmuch as they had gono outside their 
own body and selected a gentlemen, the importance 
of whose labours in connection with caetallurgical 
acience was second to none, namely, Dr, Percy. 
This announcement was most favourably received 
by the meeting, and Dr Percy’s nomination as the 
President for the years 1885-6, was then formally 
roposed by Sir B. Samuelson and seconded by 
r. 1 Lowthian Bell. The President next, mn a 
fow bref remarks, informed the meeting that the 
Institute continued to be in a most prosperous con- 
dition, that 1ts members, including thuse proposed 
for election at the ourrent meeting, numbered about 
1400, and that 1t still maintained its international 
character, its foreign members continuing to in- 
cea in nearly the same ratio as ite home mem- 
rs. 





THE Gzo.Loagy or CHESHIRE, 


The reading of papers was then commenced, the 
first read being one “On the Geology of Cheshire,” 
by Mr. Aubrey Strahan, MA., F.GS8, of Her 

ripe Geological Survey. In this paper the 
author said that the geology of Cheshire in- 
cludes nearly the whole of a well-defined geolo- 
gica] basin. The central part of the country 19 
occupied by a broad spread of red marl, extending 
in ite greatest leugth from a little east of north to 


Thus 1 tho Keuper marl, and forks the Upper Ge 


sion of the Trias, 1t 1s surrounded by a belt of 
lighter colour indicating the outcrop of the Bunter 


sandstone, or lower subdivision of the Trias. At 
the southern end the red marl 1s overlaid by a 
small patch of Lias. There is reason tu believe 


that onginally the Keuper marl had a wider distr- 
bution than the Bunter sandstone, and overlapped 
it in all directions. The structure of the Cheshire 
basin shows clearly that the groat mass of red marl 
filling it owes its isolation to post-triagsic move- 
ments, ‘and to the consequent unequal action of 
denudation on the various strata. The marl once 
extended from the midland counties far up the 
north-west coast of England. The Lias formerly 
overspread the greater part of the area that was 
occupied by the red marl, perhaps even overlapping 
it altogether, as it doos now in South Wales. 

The Trias of Cheshire is subdivided into tho fol- 
lowing beds ; thus 
Red Marl. 

Waterstones. 
Basement Beda. 
Upper Mottled Sandstone. 
Buntor4 Pebble Beds. 
Lower Mottled Sandstone. 

The red marl consists of red vlays and fine-grained 
flaggy sandstones deposited in very set ey water. 
It contains casta of cavities once occupied by crystals 
of salt, known as psoudomorphs of rock-salt. 
These indicate the concentration of the water prior 
to the formation of the rock-salt beds. These 
occur at two levela; the top rock and the bottom 
rock, separated by a layer of marl about 30 ft. thick. 
The top rock is at Northwich 40 to 80 yards from 
the surface, and is 25 yards thick. e bottom 
rock is 35 yards thick. Though 150,000 tons of 
rock salt are mined yearly from the lower bed, it is 
not one-tenth of the quantity of white salt made from 
brine, which 1n 1880 reached 1,800,000 tons. The 
removal of this material has produced disastrous 
surface disturbances, while the breaking m of old 
rock pits has formed funnel-shaped abysses from 
50 to 150 yards ‘across. A Bill was brought into 
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BLACK ASH FURNACE AT THE FLINT CHEMICAL WORKS. 
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Parliament to provide compensation for this day ago 
by atoll on the salt manufactured, but 1t was thrown 
out, the opponents urging that the submdence was 
due originally to the sction of natural brine apringa, 
and to ining in former days. The Cheshire 
meres were!pointed out as the site of old natural 
subsidences, hut they are really shallow basins in 
drift sands, which naturally take this form. 

The outcrop of the basement beds forms the line 
of pic ue hills from Frodsham by Helsby 
Beeston and Peckforton, to near Shrewsbu and 
thence by Hawketone and Alderley Edge to North 
Cheshire. Near eas Oa e rocks are im- 
pregnated with copper. 0 outcrop of the rock is 
often by faults, as, for examplp, near 
Ranoorn and Delamere. These beds consist of 
three or four courses of hard sandstone, separated 

bands of fine soft sandstone or seams of shalo, 
whole amounting to 250ft. in thickness near 
Runoorn. ‘ 

The Bunter sandstone has an upper and lower 
bed separated by a harder conglomerated sandstone 
known as the pebblo beda, from ita containmng well- 
rounded liver-coloured quartzite pebbles. In some 

laces the pebbles disap The outcrop of these 

forms a distinct feature, the hill on which 
Chester stands marking its position. It 1s also to 
be seen at Tattenhall, Tarvin, Barrow, Dunham, 
hton, and Christleton. 
rning now to the rocks on which the Trias of 
ire reste, it will be scen that they are set in a 
frame of broken and folded Palmoxoio strata, mostly 
of the Carbomferous age. On the weat the Trias re- 
poses un the Flintshire coal measures and millstone 
‘end in Denbigh on tho Permian rocks. Bouth- 
wards they on to coal measures again and mill- 
imilarly along the southern and eastern 
boundary they either rest on, or are faulted against, 
varying in age from the Permian to the Lower 
boniferous, To the north in Lancashire they rest 
part on the Permian and in part on the oval 
moasures. Thero is therefore ample evidence of a 
mien eb the baso of the Trias, and in more 


one instance the unconformable junction is | H 


visible. This indicates’ that a very long 
fits between the conclusion of the car- 


is and that of the succeeding period, a 





(For Deseription, see Page 298.) 
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sufficient time to admit of the carboniferous rocks 
boing upheaved, bent into folds, and faulted, and 
hemg simultaneously subject to denudation, so that 
the upper beds were complotely removed along the 
crest of the folds before the red rocks were apread 
over them. It thus happened that the red rocks 
were deposited on a surface composed, like a 
mosaic, of a great variety of rocks, and though 
probably consisting in great part of the carboniferous, 
not necessarily composed of coal measures. 

No experiments have yet been made to ascertain 
the nature of the rocks underlying tho Trias of 
Cheshire. In Lancashire the coal measures have 
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science, It was, however, he observed, unnecessary 
for hum to sayanything of these points on the present 
occasion, a8 in such a discussion as he had indicated 
he and Mr. Strahan would be found arranged on the 
same side. Thore was, however, one point m Mr, 
Strahan’s paper to which he might invite special 
attention. Tt was a theory advanced by Mr. John 
Phillips that hematite deposits were produced by 
the washing down into carboniferous limestone of 
iron in solution. Now Mr. Strahan had pointed 
out that in the Cheshire basin the Bunter sandstone 
wag overlaid by an impermeable atrata which would 
limit the filtration of water and so reduce any such 


been reached aa the Bunter sandstone close | washing-down action aa Mr. Phillips had referred 


to its margin, but the deepest boring made at any 
distance from the margin merely resulted in an un- 
expected thickness of pebble beds, The Lancashire 


to, and it thus pppontee to him (Professor T. 
M'‘Kenny Hughes) that any attempt to find hema- 
tite deposits on the fringe of the basin did not offer 


sinkings show that in the western part there is | much chance of financial success. 


either no Permian or it is very thin. It has also 
beon proved that the productive coal measures are 
overlaid by an enormous mass of measures in which 
no seam of any value ocours, The dip of the coal 
measures is, peneralty speaking, tow. the south, 
in the same direction as that of the Trias, but ats 
more rapid rate, There would therefore be a great 
thickness of measures to traverse in addition to 
the increased thickness of Trias at any point further 
south. In would therefore seom in the Cheshire 
basin that, after penetrating the Trias an unknown 
thickness of Permian would be encountered, and 
the result would be probably the proving of the 
upper coal measures only of the Manchester field. 

earea of upheaval, separating the Cheshire coal- 
flelds near Stalybridge from those of North Stafford- 
shire, is considered by Profeasor Hull to be con- 
nected with the Balas fault. 

This brief review of the rocks of the Oheshire 
basin would seam to show that a vary great mass of 


rock would have to be traversed in almost any part 
po the Triassic area before touching the productive 
mm 


easures. 
able paper was followed by buta brief dis- 
the ker ting Piotsaice T. M‘Kenny 


This v 
cussion, the first spea 
hes, who remarked that on themeetingof a geolo- 
ical aociety Mr. Strahan’s paper would probably 

ve elicited a very warm debate, as it touched u 
a number of very controversial polwta in psoléateal 


cal | prominently 


Mr. G. J. Snelus next remarked that, aa an un- 
fortunate shareholder, he was bound to differ from 
a statement made by Mr. Strahan as to the copper 
which had been worked near Alderley Edge. The 
sandstone did not contain 24 per cent. of copper — 
had it done so it could have worked profitably. 
It never, however, contained more than 13 per cent. 
and rarely more than 1 per cent., hence it could 
only be worked at a loss. The discussion then 
closed, the Roe proposing a vote of thanks 
to Mr. Btrahan for his paper, remarking that he 
found it difficult to comprehend the action of the 
Northwich people in going to Parliament to obtain 
compensation for the damage caused by the subsi- 
dences which had taken place in their district. 
Considering the enormous extent to which the 
value of land in that district had been increased b 
the salt industry, he considered that the land- 
ownérs should have accepted the bad with the good 
without grumbling, 

Tas Masvracrvnn or Cnvorsux Cast Srent., 

The next paper read was one ‘'On the Manufac- 
ture of Crucible Osat Steel,” by Mr. Henry Seebohm, 
of Sheffield. This was an exceedingly well-written 

er dealing with th 
rom the crucible ates! maker's 
point of view which has nat | been laid 
before the Iron and Steel Institute. 


int of view—a 
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We cominence the publication of Mr. Seebohm’s 
paper in extenso elaewhere in the present issue, and 
need not therefore give any abstract of 1t here, but 
we may say that 1t was well received by tha meot- 
ing, and gave rise to an energetic and interesting 
discussion, 

In calling upon the members for romarks on Mr. 
Seebohm’s paper the Premdent announced that ho 
had received a letter from Sir Henry Beasemer, who 
regretted that the present atate of hia health did 
not allow him to be present at the current meeting. 
In this ietter—portions of which were read by tho 
President—Sir Henry remarked that he observed 
that Mr. Seebohm’s paper gave a ‘‘nnasty kick’ at 
cast steel not 1 .de in crucibles, Considering, how- 
ever, that nearly half the crucible steel now made in 
Sheffield was produced from Bessemer and Siemens 
steel scrap, thore was certainly another aspect 
of the matter, and one to which justice could 
scarcely be done by remarks in the course of a dis- 
cussion. This being su Sir Henry promised for a 
future meeting another paper on the subject deal- 
ing with it from a different atandpoint—a paper 
which will certainly be looked forward to with great 
interest. 

The discussion was then opened by Mr. Daniel 
Adamson, who observed that he been greatly 
struck with the facta set forth in Mr. Seebohm’s 

per. It was quite certain that, as there set forth, the 

etails of manipulation were of great importance 
but he had found that the Sheffield makers could 
not yet aupply with certainty steel of special 
qualities required. He had experience of this 
in the difficulty of obtaining steel thoroughly fitted 
for making hardened journals and other wearing 
surfaces. He quite agreed with the author as to 
the firat cost of tool steel being unimportant com- 
pared with its quality. He himself, and he believed 
plenty of other engineers also, would willing pay 
even 2s, per pound for puch ateel, if by so doing a 
superior quality could be obtained. 8 ng next 
of the barrels of fowling-pieces. Mr. Adamson re- 
marked that it was now possible to use for such 
barrels a stee] of such quality that it was almost 
impossible to burst them, or which prior to burat- 
ing gave such ample warning by distortion as to be 
atealataly safe. In conclusion he stated that more 
certainty as to quality wae atill BA eran for high- 
class hard steel, and he believed that it was only 
through the aid of chemists that such certainty 
in the manufacture would be ultimately obtained. 

M. Gauthier (who was indistinctly heard) next 
made some inquiries of the ator as to Be bee 
centages of manganese ioon, in same of the 
Sheffield crucible steels, and Mr. G. J. Snelus, who 
- ag next, stated that he thorou 

r, Adamson as to the necessity of crucible steel- 
making receiving more attention from chemista, 
The Bessemer and Siemens processes, he observed, 
had both had the assistance of chemists to a vastly 
greater extent than the older process, and he be- 


Guuwtimze 82 0 ling 


ghly agreed with | latel 


+. 


I 
* 
far ed ceca ee ee as Mac 
- 
- 


t 


a 
. 
*. —_ 





a i | 


hheved that Mr Seebohm's own undoubted success 
had been mainly due to lus availing himself of 
sciontifio rather than rule of thumb methods, With 
reference to the question railed by the author mn 
his paper a8 to whether manganese mght not— 
like carbon —exist in steel in two forms, he (Mr. 
Snelus) considered that this waa most probable. At 
one of the earlicr meetings of the Institute at 
Merthyr he had read a paper on tho condition of 
carbon in steel, and in this paper he had pointed 
out that if steel was crushed into powder, and this 
powder — through a fine sieve, there would be 
obtained by this mere mechanical separation, two 
lota of ateel containing diflerent percentages of 
carbon, this experiment proving that a portion at 
least of the carbon existed in the steel in the form 
of a mechanical admixture. Later experiments 


had proved that the two lotsa of steel separated | been 


by the sifting procoss also contained different per- 
centages of manganose, and the same with regard to 
aulphur ; the percentages of mlicon, however, were 
not affected by the mf Other engagements had 
prevented him from following up this course of 
inquiry, but he considered st deserving of further 
attention. The offect of occluded gases on the 
quality of steel also requred further research, and 
he believed that when the action of such gases was 
better understood many points at present doubtful 
would be explained. Mr, Seebohm had alluded to 
the great value of Dannemora jron aaa steelmaking 
material, and this he (Mr. Snelus) considered to be 
due to its almost entire freedom from pliosphorus, it 
bemg probably more free from that material than 
any sche iron made. Much had of late been done 
in the elimination of phosphorus in steelmaking, 
but no means had yet beon devised of removing 
this small percentage of phosphorus—0,02 to 0.03 
per cent.—existing in some of our irons, If this 
percentage could be reduced to 0.01 it would be of 
great valuo, the effect of even a minute percentage 
of phosphorua being important. 

Mr. dward Riley observed that he could quite 
corroborate Mr. Snelus's remarka as tu the effect 
of amall percentages of phosphorus, they having 
been entirely borne out by observations and analyses 
of hia own of Swedish irons. Amongst other in- 
vestigations ho had examined into the qualities of 
steel suitable for making ateel bullets for Nordenfelt 

uns, and he had found that while steel cuntaining 
8.02 per cent. of phosphorus would give good re- 
sulta, that in which tb 

0.04 por cent. failed. 

Mr, Perry F. Nursey, who spoke next, alluded 
to the remarks of Mr, Seebohm as to the use of 
“ physic” in copays | and said that he had 

y had occasion to look into the quality of 
steel made at Maindy, near Cardiff, by the Jenkins 
process, a process which involved the use of some 
such ‘‘ physic.” He had seen an ingot of this steel 

ured and then made into a turning tool, which 
fad been subsequently tested by Mr. T. Hurry 


e phosphorus amounted to 
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Riches at the works of f + Taff Vale Railway, 
against two other similarta «,emade of Mushet 
steel, and tho other of the beet fileld tool ateel. 
The tools wero teated in turn veel tyres, the 
apeed of turning and rate of feed being the samo in 
each case, The result was that the Mushat ateel 
came out beat, the Maindy steel second, and the 
Sheffield steel third. 

At this point, tho luncheon hour having arrived, 
the discussion was adjourned until the followimg 
day, the maim bulk of the members, after partaking 
of the luncheon kindly provided for them at the 
Town Hall by the invitation of the Mayor of Ches- 
ter, spending the afternoon in pleasant visits to 
Hawarden Castle and park, and Haton Hall, while 
others, under the guidance of the mayor and other 
members of the [vocal committee, inapected the 
Custle, walls, rows, &c., of Chester, In the even- 
ing the annual dinner of the Institute took place at 
the Grosvenor Hotel. 

On the meeting being resumed on Wednesday 
morning the discussion on Mr. Seebohm’s pa 
was continued, the firat speaker bemg Mr. Hall 
C4 Mesara, Jeasop and Sons, Lunated), of Shettield. 

r, Hall maintained that the Bessemer, the Siomens- 
Martin, and tho crucible processes of steelmaking 
were really not antagonistic, but that cach had its 
special features of value. The Bessemer process, ho 
asserted had not interfered with the crucible steel 
industry, which had increased steadily and was stull 
increasing. In proof of this ho stated that during 
the three years 1881-2-3, the quantity of high-class 
Swedish sron which had beon imported into Shef- 
field for use in crucible steelmaking had exceeded 
that in any three previous consecutive years, 
During the three years named his own frm had 
imported 18,000 tons of such iron. He did not deny 
that large quantities of Bessomer and Siemens ateel 
scrap were melted up in crucibles in Shettield, but 
this was only used in insking the cheaper steels to 
which Mr. Seebohm had referred. Ho jomed the 
author in condemning the use of any but the very 
best ateel for tool purposes. 

Mr. 1. Lowthian Boll, who spoke next, confirmed 
Mr. Snelua’s remarks as to the probable existonce of 
Manganese in steel in two states, and mentioned 
that he had analysed some excrescences 1n steel ingota 
and fuund an excesa of both manganese and 
mica, the latter ariaing from the expulsion of 
silicon from the mass of steel and its subsequent 


oxidation. With regard to tho remarks which had 
made as to the Hmited 


+ oo ae 
chemist was yet able to assist the cruditle steel 
maker, 1t should be borne in mind that the science 
of chemistry, aa applied to, steelmaking, wna as yet 
In an immature state, chemista not having yet 
mastered all details of steel manufacture, There 
waa every reason for believing, however, that they 
would give increased aid in the future. As an 
imatance of the aid chemistry could afford he quoted 
an instance in which the application of a now method 
of examination had revealed tho fact that red-short- 
ness in a certain class of iron was due to occluded 
oxygen. ae the way, Wo may remark, 18 a 
point to which Mr. Parry, of Ebbw Vale, directed 
attention some time ago. 

The discussion was then brought to a close by a 
few remarks from Mr Seebohm, who regfotted that 
Bir Henry Bessemer had been unable to be present 
As to the Beasomar process the ae with re- 
gard to which he had taken up in his paper was not 
one of attack but of defance. On the motion of the 
President a hearty vote of thanks was then acourded 
to Mr, Seebohm for his paper. 


Tux Nortu-Eastesn Steet Company's Works, 


The next paper read waa one entitled ‘The North- 
Kaatern Steel Company's Works and their Products,” 
by Mr. Arthur Cooper, of Middlesbrough. In 
it the author said that he should only givea bref 
description of the works, aa the members had visited 
them so recently, but should refer more particularly 
to the products, as soft qualities of steel or ingot 
iron were comparatively anew material, The works 
were commenced in November, 1881, and finished 
in June, 1883, and were apecially designed to suit 
the basic process, and to use Cleveland iron. The 
converting plant consists of four 10-ton converters 
in a line, on astaging 22 ft. above the ground level. 
At the end of the converters stand three cupolas, 
each capable of melting 1000 or 1700 tons a week. 
Tho melted iron 1s tapped into a ladlv, which is 
lifted to the level of the converter stage, and drawn 
by a small locomotive to the front of a converter 
where itis tipped. The convertor stage, and that 
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content with this, every cast, however, being tested 
by the makers for tensilesirain, &. Suchacoume 
would save from 2s, Gd. to Sa. per ton. It would 
be considered better in many cases to use heavier 
scantlings than to carry out such elaborate tests as 
were now enforced. 

Mr. James Riley, of Glasgow, entirely disagreed 
with the remarks of Mr. Snelus on testing. Ie 
mainisined that the present system of thoroughly 
testing every plate was in every way desirable, and 
he remarked that it wasonly by the reaults of such 
testing that stesl had obtained its present bi 
position. It might be quite correct that Lloyd's 
would be content with tenmle tests of each charge 
and a bending test of each plate, but the Board of 
Trade, dealing with boilers and other important 
structures were, he considered, quite right in mmsist- 
ing on their present teste. As faras his only manu- 
facture was concerned, he added, he should continue 
to carry out the present system of testing even if 
the susionie just named should agree to dispense 
with it. 

In reply to thu Mr. Snelus explained that what 
he particularly objected to was the manner 1n which 
the present system of testing was carried out with- 
out consideration for the convenience of the 
maker. At his own works they had had to load 
plates into trucks, and after these being so loaded 
tho inspector had sclected one plate in every tifty 
to be cut up and tested. This means much extra 
labour and consequent coat. If the plates were to 
be teated, the tests should be made by the makers 
at such times as not to cause delay in the execution 
of contracts. 

Mr. Gordon, of London, expressed his agreement 
with Mr. Riley and his dissent from the views of 
Mr Snelus on the matter of testing, and Mr. Daniel 
Adamson followed on the same aide, remarking 
that when he had bought plates of Mr. Snelus he 
had always tested every plate. Commenting on the 
table of toasts of basic steel given by Mr. Cooper in 
his paper, Mr. Adamson wanted to know at what 
strains permanent elongation of the samples took 
place, This was a most important point, and he 
considered that the table as it stood was very 
misleading. Comparing two resulta in the table, 
namely, those of blows Nos 836 and 844, in which 
the breaking atrains were 28 34 and 28.92 tona per 
square inch respectively, the elongations 23 per 
cent, and 21) per cent., and the reductions of area 
55 3 und 69.3 per cent, he observed that these 
resulta as they stood did not enable a proper judg- 
ment to be arrived at as rogarded the quality of the 
steel. The length of the sample was important. 
In teating samples with a lever testing machine in 
a way commonly adopted, the final section was the 
only record of the ultimate result, the point at 
which the load ceased to be carried not being 
obtained. The maximum load apphed was not that 
which would be carried by the final section, this 
section being the result of the metal drawing out 
after the load began to drop. The strain under 
which the metal took permanent set was really that 
which thoy had to consider in choosing a material 
for certain purposes and determining the load which 
it was safeto put upon it For bridge construction 
he had long advocated the use of a ateel with as 
high a breaking strain as 00 tons per square inch. 
Such a metal could be made to afford an elongation 
before fracture of some 12 per cent., while the strain 
at which it would take permanent set was a very 
large percentage of ite breaking strain. He quite 
agreed with Mr. Riley as to the necessity of 
thorough testing and the keeping of a complete 
record of results. Alluding next to the Penistone 
accident, Mr. Adamson remarked that the frequent 
fractures of crank axles which ocourred were not 
oreditable to railway engineors and that they showed 
the necessity of greater teating and research to 
determine the proper materials and proportions. 
Ho considered that railway engineers should be 
less manufacturers and confine their attention more 
to the working of their linea and the carrying on of 
their traffic in aafety. During the past twenty 
years or #0 marine practice had advanced far more 
than locomotive practice, and this he considered 
due to the demgning of marine engines being in a 
i number of hands than was the oase with 
ocomotives. With regard to some of the samples 
of basic steel exhibited by Mr. Cooper, he observed 
that in drifting out holes cold the rate at whioh the 
drifting was done was an element of importance. 
@ wabsatitute for the present syatem he advocated a| He himself ad a taper of 1 in 20 as the 
gimple bending test only of a sample from each jstandard for the drifts he used for drifting out holes 
plate, and he stated that Lloyd's would really befor testing steel plates, 
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from which the cupolas are charged, are on the same 
level, so that one locomotive servea them both. 
The apiegel cupolas deliver their charges into ladles, 
which are moved direct to the converters on the 
same level. Immediately behind the converters is 
placed the lining and bottom shop, and behind 
these the mills for the basic material. 

The dolomite is calcined in a cupola with coke, 
and is thon mixed with 10 per cent. of boiled tar. 
The bricks for the body are made by ramming the 
mixture into moulds, and baking it before it is re- 
moved from them. ‘The plugs or bottums are made 
in the same way. The bottom section in the oon- 
verters and the side section are likewise rammod 
with basic material, cast-iron moulds being placed 
inade the arr for the purpose, and the coking 
being eflected by making fires inside the moulds 
themselves, Between each pair of converters is 
fixed a ladle crane by means of which the finished 
atoo] is transferred to a casting crane in a 60-ft 
pit. In front of the casting pit is the cogging mull 
and the Cijers’ soaking pits. 

In laying out the worka a weekly production of 
2500 tons of ingots or 2000 tons of rolled material 
was contemplated, but the difficulties of atarting 
new plant, and the prejudice againat basic ateel, 
reduced the output for the latter half of 1883 to 
24,204 tons of ingots and 18,957 tons of rolled 
material, Since then botter progress has been 
made, as the rate of working since lest June has 
been 47,000 tons of ingots and 40,000 tons of rolled 
material per six inonths. It waa objected to soft 
uteel that it waa not possible to ao control the pro- 
portion of carbon as to make rails of uniform 
quality. This, however, 3s not the case, and con- 
tracts have heen satisfactorily executed for English, 
Scotch, and colonial railways. A large number of 
samples were exhibited before the meeting to show 
the quality of the material made from the ingots. 
Among these were steel sleepers, stampings, tin- 
plates, and the like. A slightly harder quality of 
ateol, as now used for shipbuilding, that is, a steel 
having & tensile strain of from 27 to 31 tons per 
square inch, haw been tested and sanctioned by 
Lioyd's, To further ilustrate the qualities of the 
metal as aupphed for boiler-making purposes, other 
specimens Were produced, amongst which was a 
disc of ateel 3} in, in diameter, and yy an. thick, in 
the centre of which a hole 481n. in diameter has 
beon drilled, the hole having afterwards drifted out 
cold till it was 3in. in diameter without showing 
any signasof fracture; a further diso of the same 
original dimensions drifted till it burst, which gave 
a diameter of hole of 3} in. when fracture took 

lace. 

In conclusion, the author said that it 1s quite 
certain that by the basic proceas a low steel or ingot 
iron can be produced regularly, having a tenale 
strain which would not fall below 23 tons or mae 
above 31 tons, with an elongation of 20 per cent. 
and upwards. This material could be made ata 
very much lower cost than the 27 to 31 ton steel 
used at the present time for shipbuilding, as with 
the range of 8 tons there would be no necessity for 
the ateelmaker to concern himself about tests dur- 
ing the process, the pig being taken from the blast 
furnaces molten, the ingots hot from the casting 
pit, and ds far as practicable rolled straight off into 
the finished product, as in the case of rails, saving 
heat, waste, time, and labour, amounting in al] to 
® very considerable item per ton on the fnished 
plate or angle. 

Mr. Cooper's paper led to a lengthy and well- 
maintained diacuesion, although this wandered off 
somewhat to subjects with which the paper did not 
specially deal After a few brief remarks from M. 
Gauthier, the discussion was fairly opened by Mr. 
G. J. Snelus, who expressed his admiration of the 
arrangement of plant which Mr. Oooper had 
devised, and then procecded to attack what he oon- 
widered the excessive amount of testing of steel 
which was now demanded under many specifications. 
The cost of such testing as was now required 
amounted to a charge in some casos of aa much as 
Sa. per ton on the ateel. And he considered that 
after all 1t was comparatively uselesa. The testing 
of one 2 sie in fifty, as was a common tice, 
afforded no guarantee as to the quality of the other 
forty-nine, while aa in other cases when the samples 
were taken from what ho might term the ‘‘ fringe” 
of « plate, the results obtained were probably lower 
than samples from the solid plate would afford. As 
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Mr. E. A. Cowper entirely agreed with Mr. 
Adamson’s remark as to the itm of observ- 
ing when testing the point at which permanent set 
took place. The limit of elasticity was certainly 
the limit which had to be taken into account as 
deciding the strength of a material for structural 


Purposes. 
Mr. Edward Williams next spoke in praise both 


of the ement of the North-Eastern Stee] 
Company's Works and of the oare exercised in 
working them. The basic process he considered 


would certainly succeed there if it succeeded any- 
where. As to the quality of the material which 
could be produced by the basic » he consi- 
dered that proved, and he peated the exhibition 
of samples by Mr, Cooper as scarcely necessary. 
Frequently as he had vistted the North-Eastern 
Works, he added, there was a feature in the pro- 
cess which never failed to excite a certain feeling 
of wonder. At these works the molten iron was 
brought in e ladle containing some ten tons, from 
blast furnaces about a mile distant, and owing to 
blocks ou the intervenmg lines, a period of three- 
uarters of an hour not Pasa oped elapsed from 

6 running of the metal from the blast furnace and 
ite being poured into the converter. Notwith- 
standing this no trouble waa experienced, and in 
another three-quarters of an hour the metal was 
lying on the benches in the form of rails without an 
atom of fuel having been consumed in 1ts conversion 
beyond that burnt to provide the steam for the 
blowing age and engines of the rolling mills. In 
conclusion Mr Williams asked why it had been 
deemed nencasary to provide both soaking pita and 
reheating furnaces in the North-Bastern Stee] Oom- 
pany’s piant, 

he next speaker was Mr. I‘Anson, of Darling- 
ton, who considered the present syatem of testing to 
be necessary to elimimate variations in quality of 
material due to ape of manufacturing pro- 
cesses, he being followed by Mr. William Whitwell, 
who commended Mr. Cooper's paper as a straight- 
forward description of a well-arranged plant for the 
basio proceas. As r ed the testing question, 
he could not help thinking that when Mr. Snelus 
complained of the elaborate nature of present testa, 
there must be some cause for insisting on such 
tests. Mr. Whitwell added that his firm had had 
most favourable experience of the basic steel] pro- 
duced by the North-Eastern Steel Company, it being 
ossible to obtain it with a percentage of carbon 
ower than he could procure with certainty from 
either the, ordina emer steelmakera or the 
makers of Siemens Martin steel. 

Mr. Walmsley next inquired how many samples 
had been spoiled in making the specimens exhibited, 
and Mr. I. Lowthian Bell stated that they had now 
some 50,000 tons of basic steel rails laid on 
the North-Eastern Railway, and that they had 
found the quality as regular and satisfactory as 
that of rails made by the acid process. This 
experience, the President (Sir B. Samuelson) 
remarked, was corroborated by that of the Indian 
State Railways. With regard to an observation 
which had fallen from Mr. Edward Williams, he 
(the President) said that he certawnly did not con- 
sider the exhibition of samples by Mr. Cooper un- 
necessary. As far as he was aware no such a series 
of samples of different varieties and sections of steel 
produced by the basic process had ever before been 
prepared and exhibited, and he conmdered these 
samples of high interest, With regard to the table 
of testa in Mr. Oooper's paper, it muat be borne in 
mind that these referred tothe loweat grade of basic 
ateel, and they showed that a cheap steel of good 
quality could be produced. The remarks which 
had been made on testing showed, he thought, 
that there were two ways of ascertaining the 
same facts, and much might be done to pro- 
mote the convenience of manufacturers in carry- 
ing out tests. He considered t a gqueation 
quite worthy of serious consideration whether or 
not the Iron and Steel Institute as a representative 
body ought not to do something to establish 
standard modes of testing. Perhaps his successor, 
Dr. Percy, might be able to organise some inquiry 
“tite. Oooper, in replying to the dsc 

: ; ng to the discussion, stated 
that his test specimens were 8 in, long, this bei g 
the standard length adopted by Lloyd’s and the Ad- 
miralty. He certainly did not shirk testing, but 
rather courted it. The latter part of his paper, he 
pointed out, dealt with the production of a cheap 
steel which he considered could in many cases 
be advantageously substituted fer wrought iron, 
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In answer to Mr. Williams, 
had provided both soakin 

naces, because they had 
not at all times 


he stated that they 
pits and reheating fur- 
a ut one Ta and it vee 
e@ to roil ingota mght 
agava from changing rolls, &e. 


off, there bein 

At present, in fact, they were not able to use the 
ng pits eo regularly as they should like to do. 

The specimens bited did not contain more than 


ed aoa of carbon. He was unable to answer Mr. 
Walmaley's ee as the samples had not been 
prepared by his firm, but by the various firnws to 
whom the North-Eastern Steel Company had sup- 
plied steel. It was only fair to suppose, however 
that the production of the samples was not attended 
by any serious difficulties, or these firms would not 
have been soready to supply them. At the oon- 
clusion of Mr, Cooper's remarks a vote of thanks 
was, on the motion of the President, cordially ac- 
corded to him for his paper. 


ReosneRative Gas Furnaces. 


The next paper read was one ‘On a New Method 
of Heating the Regenerative Gas Furnace,” by 
Mr. Frederick Siemens. Of this paper, which was 
left for discussion with those which succeeded it, 
the following is an abstract. 

Mr. Siemens said that hitherto it had always 
been considered that the first condition of furnace 
working was to make the space to be heated as amal] 
as possible, and to bring the flame into intimate con- 
tact with the lining and with the material under 
treatment. Personally he had for some time 
doubted the correctnosa of this view, and had now 
satisfied himself that in regenerative gas furnaces 
the flame should only radiate heat upon the maternal 
to be melted, and should not come into actual con- 
tact with it. Referring to the diagrams exhibited 
before the members, Mr. Siemens pointed out that 
in the latest form of furnace the flame either 
traversed it from end to end, or swept round it in a 
horseshoe form, clear of the material to be heated, 
and out of contact with the walls. The new method 
of heating required, he said, a large space for the 
development of the flame. It must be borne in 
mind that in a gas furnace the amount of fuel used 
does not depend so much upon the intensity as 
upon the j git of heat required, whereas in the 
solid fuel furnaces large quantities of fuel must be 
consumed to obtain a high temperature. In a 
crucible ateel furnace 2 per cent. only of the heat is 
taken up by the steel, the rest going to maintain 
the heat at steelmaking temperature. In a gas fur- 
nace for the aame purpose the greater part of the 
heat of combustion is taken up by the steal. In a 
reheating furnace there wan economy of 334 oa 
cont. in Peete of gas as against coal when the fur- 
nace is at work, and 80 por cent. 1f the tempora- 
ture is merely maintained without any iron passing 


through. 
Improved ety and increased output, with a 
longor life of furnace, are obtained when the active 


flaine is not allowed to come in contact with the 
materials, the interruption of combustion by the 
interposition of solid bodies always tending to 
injure them. Besides flame is always more or less 
quenched when it is brought into contact with solid 
objects, and a good flame, or mn other words, perfect 
combustion, can only take place in an opon spwe, 
In illustration of his remarks the author mentioned 
a glass pot furnace at Dresden which now turned 
out 140,000 bottles a month in place of 80,000 
before it was altered, and in which the life of 
the pots was now doubled. At Landore the recon- 
structed furnaces are expected to have a life tive or 
six times as long as the old ones with an economy 
in fuel. In reheating furnaces it is of great 
importance the flame should not touch the metal, as 
jt produces oxidation, and there are many other 
purposes, including boiler heating, to which the 
new system will be apphoable, and the author believes 
that it will give results that will far surpass any that 
have been obtained hitherto, and that its application 
in the arts will be multiplied toad which even 
its warmest admirers would scarcely have thought 
possible a short time ago. 

The r was illustrated by diagrams of a steel- 
sala furnace a heating furnace, and a crucible 
ateol-melting furnace, showing the arrangements for 
admitting the gas and air. 


Tae Mawvracruny oF Oren-HxeantH Srect. 

An excellent paper “On Recent Improvements in 
the Method of Mnufacture of Open-Hearth Steel” 
wos then read by ste author, MY. James Riley, of 
Glasgow. This paper wo shalt publish én extenso 
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in an early number, but meanwhile we give an 
abatract of its contents, 

Mr. Riley said, ‘At the time when nearly the 
whole of the steel made by the Siemens process 
was used for rails, I nade proposals which I under- 
took would reduce the then cost of ras by about 
ll per ton. Unfortunately they could not be 
adopted, and we had a lingering existence until the 
Introduotion of ferro-manganese enabled us to make 
plates, &c , for ship, bridge, and boiler work, and 
abandon the manufacture of rails. At that time it 
was good work to turn out 50 tons per week at a 

e furnace, and the total cost of labour in the 
melting ahop and gas-producing works, was 14s. 
per ton of ingots. With a modern Siemens fur- 
nace 140 to 160 tons can be made per week, and 
In apecial cases 200 tons. 

‘The remodelling of the Blochairn Works, after 
they were acquired by the Steel Company of Soot- 
land, gave us the opportunity of embodying in our 
newer practice the results of our experience at 
Newton. Two 20-ton Pernot furnaces were erected 
In haste as an experiment, but the results wore not 
satisfactory. After three months’ trial 1t was de- 
termined to employ Siemens furnaces, and in 1881 
experimonts were made for some weeks with a fur- 
nace lined with basic material, under the personal 
superintendence of Meaars. Thomas and Guchrist 
It had, however, to be abandoned on account of 
difficulties resulting from the fluxing of the lining 
at the lines of division of the basic and acid material. 
For a few montha furnaces of the Batho type were 
at work, and although not as yet porfect, 1t 18 ar- 
ranged that some of the older furnaces that require 
to * renewed shall be replaced by these. The 
modification known as the Hackney port waa also 
tried, and will be fitted to all the melting furnaces 
as they are stopped for repairs. 

‘* We erected a row of twelve 15-ton furnaces ; the 
ingots were cast in one long pit parallel to and 
close in front of the furnaces, and the relativo 
postions of the hammers, milla, and melting shops 
were 80 arranged as to enable us to transfer the 
ingots to the hammers at such a temperature as it 
was thought would enablo us to dispense with re- 
heating. But when we tried to hammer the ingot 
with only its initial heat, we either found the 
centre too suft or the outside was too hard. The 
twelve furnaces all started work together on 
Sunday night and consequently all were ready for 
tapping at about the same time, and henoa the 


ingots, being produced im batches, got cold before : 


they could be hammered. To remedy this I 
devised a set of movable avaking pits, but after- 
wards arranged with Mr. Gyjers for the use of his, 
and at the aame time I detormined, as far na pos- 
sible, to substitute cogging forhammering Acting 
on this idea J reorgamsed the Blochairn Works 
There are now there eleven 15-ton furnaces and one 
of 26 tons In front of the furnaces is a line of raul- 
way on which runsa small locomotive with a carriage 
conveying a ladle for steol and a mould for slag 
About the centre of the furnaces and directly over 
the ratlway 1s a 20-ton lift, and exactly in front of 
this is a 20-ton casting crane provided with 
hydraulic engines for turning it on ita axis, and a 
ram for turning over the casting ladle after cach 
cast. This crane 1s placed in the centre of a sem- 
circular casting pit 40 ft. in diameter and about 
8 ft. deep. Around the pit are erected three ingot 
cranes, and between the cranes are two sets of 
soaking pits, each of ax cella of differmy capacity 
for ingots of 30 owt. and 60 cwt. each. The two 
outer cranes act the moulds in the pit ready for caat- 
ing, aud afterwards strip the ingots and depot 
them in the soaking pits. The centre crane lifts 
the ingots from tho soaking pits and places them 
artical on the tipping carriage at the end of the 
feed rollers of the oogying mill. A_ hydraulic 
cylinder and ram are placed tu take hold of an arm 
on the carriage and turn it down to deliver the 
ingot gently. The mill has rolls with 32 in. 
centres, and between the feed rollers there are arms 
to turn the ingot on flat or on edge. 

‘The melting furnaces are charged in rapid suc- 
cession, and, on one coming ready for tapping, the 
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finished in 95 minutes ; 14 for tapping and casting, 
20 minutes in the moulds, 55 in tho soaking pit, 
and 5 for cogging and shearing ” 

Mr. Riley's paper, like that which preceded it, 
was left for discussion with the paper by which it 
was followed, 


A New Form or Ruoenerative Gas Fuanace. 
The last paper dealt with on Wednesday was 
that by Mr W. Dick, of Glasgow, “ On a New 
Form of Regenerative Furnace.” This paper— 
which was only partially read on Wednesday, its 
completion being left for yesterday aa 
morning—we publish +1 extenso on page 204, 





With the partial reading of Mr. Dick’a paper 
the morning meeting of Wednesday was brought 
toa conclusion, and the members adjourned to the 
general railway station, where a special train, kind! 
provided by the London and North-Western Rail- 
way Company, was in readiness to convey them to 
Crewo. There are probably no workain the king- 
dom which have ao frequently been visited by 
scientific societies duding their provincial meetings 
as these at Crewe, yet the frequency of these visits 
by no means dimimushes their interest Under the 
energetic management of Mr. F W. Webb, the 
resources of the works are constantly being enlarged 
and developed in a manner which has scarcely a 
parallel elaewhere, and which maiutaina them 
alwaya in the foremost rank of the great industrial 
establishments of the world, The apaceat our dis- 
posal this week will not permit us to do more than 
mention the Orewe vimt on Wodnesday laat, but 
we shall deal with it m our next issue, when we 
shall also be able to give an account of the procecd- 
ingaon the later days of the Chester meeting. 

On Thursday morning Messrs Siemens, Riley, 
and Dick's papers were discussed, and two other 
papersa—‘'On the Recovery of Bye-Products frum 
Coal,” and ‘On Utilising the Bye-Pruducta from 
Hoffman Coke Ovens” —~ by Mosars, Otto and 
Smith, wero read and the discusmon commenced, 
but at too late an hour for the account to reach us 
before we went to preas. 
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NOTES FROM THE UNITED STATES. 
PHILADELPHIA, Septembor 12, 1884. 


Pir vclacly inquiries _ the iron market this week for 
’ of atrucsa . 

this week foot up about 30,000 tons, ato? 43 steel) galls 
Five stations are to bo built on the Sixth Avenue 
Elevated Railway line in New York, and a number of 
smaller contracts hase been placed for structural iron, 
which will foot up wbout 1000 tons in all = Tho struc 

tural iron manufacturers are quite busy, although not 
crowded ; but from to-day’s indications it, would scam 
that a large amount of material will be ordered within 
the next thirty days, and that there will be no scarcity 
of work throughout the winter, The railroad companies 
are plucing a good many orders; one order this week 
cane from the Baltamore and Ohio Company for 5000 
tons of structural iron, which went to Pittsburgh The 
outlook for the iron trade at present is a little moro 
encouraging than for some time past, and manufacturers 
believe that a good many of the railway companica will 
place their requirementa before the si eege hecause 
there are probabilties that prices will be firmer after 
that event In other branches of the iron trade there 
1@ not much activity. The proposition to shut down 
the blast furnaces for a month has finally failed. The 
latest proposition 1s to secommend a month’s suspen- 
sion 1n about one-fourth of the ‘sere capacity, the 
owners of that capacity to select the time when they 
will restrict. This amounts to nothing, they will do 
so anyhow, but not because of any advice given, but 
because the market conditions demand it. There isa 
fair movement in merchant bar, sheet iron, plate iron, 
merchant steol, and naila The demand 18 regular, and 
prices aresteady One contract for 40 miles of wrought 
pipe has juat been placed at Pittaburgh. Twenty million 
pounds of lake copper have just been sold at 13 cents., 
to be delivered as called for; other metals are very 
dull, Advices from all the leading trade centres show 
a slight improvement in the volume of general business, 

Tho cropa are begining to come east, and there is 
general improvement in trade conditions ; 1¢ is not very 


: reat, yet sufficient to show that the worst has been 
screen ae Pa ua tlecen 18 ae e ig ae Famsed. ‘The textile interests are still afflicted with 
whole of the steel and slag run in ae = enormous stocks of goods. The Mloctrical Exhibition 


latter overflowing into the slag mould. The ladle 
ws then placed under the hft, and the contents 

oured into the casting ladle, from whence they are 

elivered into the moulds. After 20 minutos the 
moulds are stripped, the ingots are placed in the 
soaking pit, where they remain 55 mninutes, and are 
then passed to the ovgying mill. The slab 1s 


in progross here attracts great attention, and especiall 
so because of the presence hore of a number of Britis 
scientiats of world-wide fame Lectures are delivered 
daily on scientific questions; the Exhibition is attended 
by thousands, and the displays are creditable to the 
originators and to the cleotrioal interests of the 
country, 
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for coal, waa considered ; the company hitherto for 
NOTES FROM THE NORTH, : throagl-and chrough coal, bat now propose fo subatltut m ead Ninas CAST Libsery ! 
LABGOW, needay. m or arge and am notice ect, piring facture Cruc Steel. 
Glasgow Piy-Iron Marke.—The warrant market waa ET the 80th inst., having been given tothe men. The By Mr. Add atic 


mattor recelved oareful attention, but this being the first Ty 
‘seetlo BE old-fashioned method of converting bar Iron into 

intimation of the question, no definite arrangement Wal | soa1 and afterwards melting it in clay pots to form ingots 
of cast steel, which are reheated and rolled or hammered 

wry a way. = 6 an ry #6 ' y 
Banbury and Cheltenham Rail The official ina to the sise and shape reqaired, has been vent 
ee Ot Se Bente ond Cuenan ale described that I should not have ventured ‘to the 
the line will be partially opened | subject befora the notics of the members of the Iron and 


Newport.—-The Powell Duffryn Com continues to Baciet 
send large quantities of coa) piked ite Aberdare Collieries | the Journal of the Institute did not conta{h » pe 
to Newport vid the Pontypridd and Oserphilly Railway, | 0 this subject, the occasion of the annual 
The first train of cual by this route from the Rhondda members baing held in the town of Bhefiiald, the bead- 
Valley waa brought through on Wednesday. In the | quarter of the crucible cast steel beg ole present an 
steam coal market the demand for the best qualities is | *epropriate oppereanity for a eprg a, 0 facta connected 
fairly good ; the demand for secondary qualities is, how- | With such an important branch of industry. 
ever, quiet, There is not much change to record in house These facts may, perhaps, be all the more interesting 
soak “Tha tran cre market continues quiet. The ahip. | 20W that Shefiield has somewhat pagraciooay fated 
ments of manufactured fron have been but small, oon- | ‘@#pond to the wishes of the Institute; not in the least 
siating only of 460 tons to Christianstad, and 224 tons to | degree from want of hospitality, but from a deeply-seated 
Rio nde. There is not not much activity at the ief that the Patent Laws are so bad that it Is more 
various local works, Last week's coal clearances | Prvftable to keep secret a mechanical improvement than 
amounted to 55,046 tons, From Bilbau there arrived | ‘© patentit. Sheffield inventors have learnt by bitter 


experience that is the only protection for improve- 
Bee cate nt rts Rae Dye Wer caine: tp -Beae hom menta; and if they think that thoy have found s goo 


bl 
Ashion Vale Tron Company (Zimited).—'The report of | the fowl notes dase Te isvtald teat, there la no Act of 
aenpeats Vale Iron Company states that the operations | Parliament through which you oannot drive a coach-and- 
of the past year reaulted in « profit of 6544/, four, and I am afraid that the Patent Laws are no excep- 
eat Tne recent Tin Plate Company shea ar. = edie bons if you only have mfficient money to buy 
for some cine! Vat Be eee Rg es ey ee I may premise that I have nothing new to bring for- 

Cardifi-—There has not been any important change in nh hil pened fn 9 yet econo gi epacnorad 
the steam coal market, Tho tone gonerally is quiet. | writ wo son, mone. ve siete gpetebvieds 
The shipments of t Taal liave oon od ne Z this which we jealously guard (and they have no greater 
ciarkcat his a6 fit ates ; nei In the liane coal rads scientific value than the secreta of the Masonic frater- 
some shippers are we supplied with orders; the market nity), a he ee = ube ined ey uae sackes 
gonerally, howevor, is easy. The iron ore market con: of na tury i th naa { prod ng t teal th 
tinues quiet. Iuast week's coal clearancea were 185,148 | Id hatimoet cenit a asl ote aaa fi yr 
‘cic, hare Gara also sent, awae, Sune Ce nt yeas old-faahioned crucible steal mannfacturers of Sheffield 
fuel, 1456 tons of iron, and 700 tonv of coke. Froun Bilbao | fui hold thelr own. They still convert bar iron into 
Hee abet blll roots iron ore, and 628 tona came to | of - NE ay tee aihoqetier unsuccessful in trana- 

: muting cast 6 nto gold. 

Tramways sn the Weet,—Tho half-yearly meeting of the| The accumulated experience of a century haa convinosd 
Bristol Tramways Company was held on Wodnesday, | the manufacturers of crucible cast stocl that the finest 
when a dividend at the rate of 4. per cent. par annum | qualities oan unly be made from bar ateel_ which has been 
was declared. It was stated by the chairman that it was | converted from iron manufactured from Dannemora ore. 
the intention of the Board to . the Redland line up to | This te — i i sveneece for the bpk ay 

16 reservoir on the Downs, and also up Park-street, pro- | Yoare nas ne »aton; the process of oonvert- 
vided they saw their way to the introduction of the cabbe Ina it into steal is slow and costly ; the proces of meltin 
system, which they were closely watching. The report | in small crucibles is extravagant both in labour and in fu 
was adopted. The half-yearly meet of tho Gloucester | And consequently the beat qualities of crucible oaat steel 
Tramways Company has alao been held, and a dividend | can only be sold at s high price. So-called best crucible 
at the rate of 4/. per cent. per annum waa declared. It | cast steel is sold at low prices by unscrupulous manufac- 
waa stated, as the cause of # larger dividend not being, turers and bought by credulous consumers, but though it 
paid, that trade in Gloucester was very dull, : ie Leesa ete : laa ee ° be eg it ie ane . 

Water Supply of Cardyfi—A_ meeting of the Water | Arost quelity of steel cennyt to made of ad 
works Comets’ of the Candi Tee Botnoht a att | font quality of atel eannot bo made of cheap material 


by a cheap proceas, Eve the attempt ia made 
ou Friday. A letter waa received from Mossrs. Walker |ona” PP et 
and Co,, submitting the names of fresh suretios in oon- =e pad fi per HU ahi “atl ah hia i Slur _ 
nection with thelr contract for the Lianishen reservoir, as complete as that of bis ralecuahot He ietamipeed 
and the committee resolved to accept them. tor uce an article at 6/. a ton to compete with one at 
. & ton, and failed absolutely, It is true that his steel 
ia & succass, perhaps the moat brilliant suecess of the can- 
Tue Exc1isn anv Scorrian Borer Insurnanor Coxm- | tury. Iam not quite sure that he himself believes in his 
FANY.—The ohief offices of the Knglish and Soottish | failure, In his lecture before the Qutlera’ Company of 
Boller Inaurance Company (Limited), in Manchester, | London in 1880 he chaffed the steel manufacturers of 
have been removed to r and roore convenient pre- Sheffield on their antiquated attachment to the rule of 
mises on the ground floor at 58, Fountain-street, thumb, and twitted them with the nasertion that the 
es high price of crucible caat steal arose from a combination 
of trade interest on their and of prejudice on the part 
Tux Nite Expgprtion,—Of the numerous methodswhich | of their customers. Sir Henry Beasemar may have half. 
have been suggested for surmoun the diffloulties of | ruined the rr dig trade, and revolutionised the pig- 
ascending the rapids of the Nile, one of the most practical | iron eg but the crucible cast-ateel trade holds ite own 
is probably that of conveying the boata and steres alonga | in spite of his great discoveries, When railways were 
loop line of railway where the passage of the cataract is | first introduced, and wagons and coaches were to elieel 
impracticable. plan has been approved by Lord | extent driven off the road, many people thongiit that the 
Wolseley, who last week tel ed to the authorities at | price of horses would ently fall, but exactly the 
Whitehall asking that a portable railway should be for. | contrary took place, fears were entertained that 
warded to pt without delay, The commission was | the demand for crucible caat steel would seriously decline 
entrusted to Mesers. J. Fowler and Co., of Leeds, who | when Bessemer and Siemens steel came into the market, 
received the order by telegram on the 1ith inst, and had | ‘hie has not been the case. The commoner qualities of 
machine weighs 2 tons 16 owt , andia graduated to welgh | one of their portable railways completed last week, when | crucible cast steel have been to a extent superseded 
from 28 1b. up to 100 tons; while it has been certified by | it waa sent off for shipment. by Bessemer and Siemens steel, but the enormous quantt- 
the Board of Trade to bear a strain of at loaat 120 tons, nade by the latter proceases have required for their 
The machine consista of an upper link or band of wrought manipulation, anya or indirectly, such « large quantit: 
Bessemer steel, by which it is suspended from the shears, | Competitive Tatat Or Exnornic Lavnoyza.—A com- | of the better qualities of orncible cast steal, that the to 
Bonesth this is the weighing poor neve and inclosed y of seven in the ronan it including Mr. Cour- | amount of the latter now produced in various parts of the 
within a waterproof bex is the scale covered ay, managing director of Storage Company, | world is probably double that which was required before 
dete ee a Serb haagy ts ele oo Lee oy Cob Bimpeon coecoemntaeire ol aueinie na Mr the birth of ite rivals, 
prisew @ link of Bowling Iron, from w suapen: orton, an ers ; & Compan tinthe Australis | Ohemiocal anal aa vory im t in the 
article whose weight 1s to be ascertained. as with Mr, Ste Lisutensnt binson, R.N., H.M.S, | manufacture of ses! arene Benen ried: and 
ics Ne ci rae ensaun, and others started from | even of the comparatively small quantity of crucible const 


on sare | last, arriving at Charing | steel which is stil ueed for pu in connection with 
NOTES FROM THE SOUTH-WEST, ustrelia leading. The Rack and 


F enzaun | which it is not required to be tem 
motor on board the Australia took a current of $7 Tt it possible to judge very acourately of the nalley of 
South Wales Shting Scale Committec.— 
Joint Sliding Scale " Coansaibion of Monson ser Os “ Mletrely heir i ont as 


47 with 90 ty | those metals from thelr chemioal , alin much 
Bouth Walesa was held on Saturday, It was resolved to Brite von peoumase tors oo the rerulte of mechanical testa, such aa the 
appoint Mr. Kirkhouse, of Leeds, and Mr. Parsons, 


Ooms 
tralia, ‘The boste returned from Charing Cross at 2 hot in, what ‘wa; mnay call 
rt, auditors of the coalowners’ books for the four gr ring at 2.40, | ture, Putin what we may call, for want of s hetter 


wate two stoppages of about tan each, name irra, eregoay chemical 

mou hea Si Sist of August, 1884, so as to ascertain | arrived at Green pier at 4.10 pm. Heth ch, and though it wi & eat deal, does not ball us @ ser 

the selling p for that period, and the seoretaries were | cruised about until six o'clock, when they wete ducked at | The analysis of steal shows thie amsouut of cher ingredien 

f _ an uest them to with the work | Millwall on the Storage reise Alben The pro- | which it contains besides the nive-tenths or more of iron 

fort: Mean Ee mh selects er pre parapene hae eeste Wie ey crest whale party, oon- | which forms its basis, The amount of carbon, silicon, 
t of the question in dlapute was arrived. a: Pwore fn the stoam Inusch, axjteaed take wieirstion on | awfeneee SuPREn Bhoaphorun, copper, Be may be 


Rhymney Company's Mandy Pit hich ® Paper read at th Chester Meeting of the Iron aud 
arises out of a propoeed change in Patt ger pa sheser a The cost of the Australia complete ttne® BDET, read at Chester Meeting of the Iron and 


strong on ee furencen, with business done at 
din. Od, to 418, 10d, cavh, also at 41s, 11d. to 42s. Odd. 
one month; and sellers at the clone were asking 41s. 11d, 
cash and 4a, 1d, one month, with buyers near. There 
were transactions in the afternoon market at 41s, 11d. 
down to 41s, 10d. cash, alao at 43s, 04d. down to 41a, 114d. 
one month, with sellers at the close wanting dis. 1igd. 
one month and buyers Ofori 4is. 11d., and the cash 
price nominally 41s. Od. day's market was also 
strong, and closed at the beat point, being an advance of 
8d. per ton on the hoe and of 54d, on the week, Trana- 
actions were reported in the forenoon at from 41s. 10d. to 
42s, cash, alao at 41s, Lldd. up to 42s, 2d. one month, the 
closes being sellers at 41s, iid cash and 42s, 1éd. one 
month, and buyers at 1d. per ton lower. In tha afternoon 
the quotations ranged from 41s. lidd. to 42s. O4d. cash 
and from 426. Od to 42«, 2d. one month, the markat 
closing with sellers at 42s, Ofd cash and 42s, ‘ 
one month, and buyers offering 4d. less per ton. 
Monday the warrant market was rather weak, and 
lid. of Friday'a gain was lost, Business was dong In the 
forenoon at from 42, to 415, 11d. cash, and from 42s, 2d. 
to 42s. Id. ono month, closing with buyers at 41s, a 
cash and 428, lid, one month; sellers id, more. 6 
quotations in the afternoon were from 42y, to 41s. 11d, 
cash, and from 42a. 2d. to 42a, ld. one month. Finalli 
the market closed at the nominal prices of 41s, 11d. 
and 42a, ld. one month. A flat market prevailed yester- 
day, ospecially in the afternaon In the forenoon the 
quotations wore 41a. 11d, to 41s, 10d. cash, alao at 42s, 1d. 
to 41s, Lijd. one month. Bustness in the afternoon was 
transacted at 41s, 84d. to 41s, Hdd. cash; buyers 41s, od. 
cash. To-day's buslness was ret done at 41s, 9d. to 
4ta. 94d, cash, aleo at 41s. 11d, to 41s, 114d, one month, 
closing with sellers at 41s. Sid. cash and 41a. 11$d. one 
month; bayers jd. per ton lesa. Afterwards there was a 
severe drop, the quotations then being buyers at 41s. 7d. 
cash and 416, Sd. one month, A considerable amount of 
animation has been shown in the pig iron market during 
tho past week, and a somewhat brisk business haa been 
done in warrants, large quantities of iron changing hands 
nt severely A sige Bo far as can be ascertained, the 
altered co n of the markot has been mainly due to 
purchases being made by the trade to cover overaales, the 
mfAluonce leading to it being rumours of production bei 
curtailed. Aa pases the reduction of the number o 
furnaces in blast, however, there does not seem te be any 
steer of that taking place in the immediate future, 
Tt would seem that enormous losses are being made by 
pooner of pig iron, It cannot be sald that there 
a any marked improvement in thedemand. The autumn 
requirements are proving to be rather better than were 
expected, and aa the auperior brands are not plentiful, the 
fatty in more quickly perceived. Special brands main- 
tain high prices, and in several instances the prices have 
been advanced, owing to purchases having beon made for 
prospects requirments, The reports from the United 
tates and the Continent remain unchanged, but there is 
rather more business duing on Canadian account. The 
number of blast furnaces in actual operation ie still 04, aa 
laut woek, and as oom with 115 at this time last 
year, By the end of the present month the only furnace 
now blowing atjthe Castlehill Iron Works of the Shotte 
Tron Company will be blown out. Laat week's shipments 
from all Scott ete amounted to 11,021 tons, as com- 
with 15,167 tons in the preceding week, and 14,888 
ns in the correaponding weak of 1883, There were 
ohi tothe United States, 1206 tons; Canada, 1200 tons; 
South America, 65 tons; India, 160 tons; Australia, &o., 
490 tons; France, 265 tona;: italy, 60 tons; Germany, 
1085 tons; Holland, 560 tons; Beigium, 50 tons; Spain 
and Portugal, 56 tons; other countries, 245 tons; and 
coaatwiae, 5681 tons. The stock of pig iron in Messrs. 
Connal and Co's public warrant stores yeaterday after- 
noon stood at 583,782 tons, aa compared with 584,627 tons 
yesterday week, showing a decrease of 745 tons over the 
Ww ' 4 
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A Hundred-Ton Weighing Mackine—What 1a stated to 
be the largest suspension weighing machine in existence 
has just been constructed for Messra, J. and G. Thomson 
ahipbuildors, Clydebank, by the well-known firm of 
Mosare. Honry Pooley and Son, Glasgow, In itself the 
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‘qavertained with telarable and the informati 
thas ebtaited is often of the utmost importanoe ; fut it 

a comparatively low-priced steal 
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| nevertheless it te found 


te possible to mak 
ih shall show precise! 
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exper to in quality. th 
Tae eer ie 
‘Bhefeld manufacturers . 
it Ja nob a avffolent reason why so man 
facturers abould ignore the reaulte 


of it, To say, wi 
thumb that the one steel posseasos ‘' bod 


other d 
the mstalt 


learnt is as certain to be some 
that Newton discovered the laws of 

gmary never discover how 
mechanics will never disoover a 
will chemists ever discover the tranamutation of m 
but the discovery 


I venture to suggest two possible onuses 


carbon. it must be melted from evenly converted steel, 
It will not do to mix hard and soft ateel together, or to 


melt it from pig ‘let down” with fron; though in either 
case the ox per cant. of carbon may be the result, 
Steel made by the latter processes will not possess the 


ulsita amount of body 3 consequently the cutting edgo 

of the razor will not stand. It must be melted from steel 
converted fram iron made froth ore contaming manganese, 
It will not do to add the ma in the form of sple- 
ape or ferro-manganose, Oarbon and manganese exist 
n combination with iron, not chemically oombined in 
certain definite proportions, but aa alloys, as mechanical 
mintures in avy proportion. We know that carbon exists 
im combination with fron in two forma, exther ax combined 
carbon or free carbon; is it not 
may also exist in two forms? though the razor steal 
muat have been boiled in the pot for an hour after it 
was melted, to kill it and make the ingot pipe, ia it not 
possible that the mechanical mixture of the carbon and 
the manganese is lean homogeneous in steal made by the 
cheap prooteses than it ia by that made by the old. 
feahioned method? It haa been stated that the finest 
qualities of steel when hardened show a more perfect 
ty in their orystallination when examined under a 

caren than oommoner qualities, and I venture to 
suggest that « possible explanation of ‘‘bady” in steel 


may be absence of Injurious ingredients, combined with 


the perfectly homogeneous presence of the advantageous 
inavedienta’. Hardened stbal fs crystallised steal ; and 
perfect regularity of crystallisation in steel which {a re- 

uired to be ground to a fine cutting edge may be a noces- 
Pr) iy which can sn be secured by the slow and expensive 
old-fashioned method. 

The principal reason why Bessemer and Siemens steel 
have failed eo completely to supersede crucible oaat eteel 
for purposes where the better uslities are required, is 
that they cannot be made sound without the addition of 
silicon or manganesa, In melting common steel (contain- 
ing, for example, from 0.15 to 0.05 per cent. of phos- 
phorus), the steel must be into the mould as goon 
after it has become perfectly fluid as» possible, and aa hot 
as the tensile atrength of the pot will allow. In making 
the higher qualities of crucible cast ateel (where the per- 
centage of phosphorus ranges from 0.01 to 0.001) a similar 
mode of treatment would produce very atrange results; 
the molten ateel would boil over in the mould, the fracture 
of the ingot when cald would show a series of bubbles 
like a sponge, and ita specific gravity would scarcely 
exceed that of wood. Some of these bubbles or honey- 
combs would weld up when the ingot came to be forged, 
but by far the greater number would be coated with an 
oxide which would make a weld impossible, and the bar, 
if it waa not burnt up in the fire, would be so full of the 
frapertectoae ica “seams” or  roake,” a4 
to be perfectly uselesa, To obviate this disastrous result, 
it ia necessary to boil the ateel for nearly half an hour 
after it has, become fluld, and then to allow it to aol 
down to a temperature before it is poured into the 
mould, This process is called, in the language of the 
votaries of the rule of thumh, ‘ thee the ateel, and it 
is an axiom amongst them that the bigh 
the steel the more “killing” it takes, pa 
of the process of crucible onst ateel melting that its special 
virtue — ae the Son ane quality ie ae ! 

uoed « large degree pon the « 

ear tigen it There is an old proverb fp Sheffield, 
usually expressed {n thé terse vernaculm of the country, 
but which may be refined into the expression that if you 
put his Satanic renee | into the crucible his Satanic 
Tnajeaty will come out of the crucible. The converve of 
this is by no means the case. Though you may convert 
fron into ateel in the cruaible, sha cannot convert bad 
steal inte good ateel in the crucible; but though you may 

t hoe most angalically pure ong! into the Bot, you may 

anagemen no rly, 

; vertit Into Ss ly bad ingote. ow this kit: 

fig” of the ateal ie prealasly what cannot be done in the 

Busamer or Siemens processes without the ad 

hp a large amount of m or silicon that 
ateel becomes brittle when 

Ido not know whether chomists aff on An ex: 
planation of the nedetelty for ‘‘killing” high-class steel. 
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pot unites with the charcoal 
carbonic oxide, which is occluded by the white-hot iron, 
and forced by it to part with as mtch carbon, as is suffi- 
cient to reduce it to carbonic acid, It bas been ascer- 
talned that metals have the power of absorbing or ooolud- 
ing many times their own bulk of gas, and possibly the 
car 


bonig oxide, when it has with the amount of 
carbon necessa 


t is a fact that if i 


per cent. of carbon, it is n 
over, possibly in orde 
with some of its occluded carbonic acid so as to make 
room for a further oooluston of carbonic oxide, 
Another fact which may throw some 
vestion 18, that blister steel melted directly after read 
wn from the conv furnace requires more ‘ kill- 
m exposed to the air for some 
time, during which 1¢ has presumably had an opportunity 
of parting with some of its oocluded gas. The addition 
rtion of scrap steel maeetielly assists the process of 

»’ es would naturally be t 
that the scrap (which has been melted before) h 
with its occluded gas in the firat melting. 
the pressnoe of ma 
the steel may possibly 
silicon and becomes a eolid, or it may be that in an alloy 
of iron with either manganese, alioon, or phosphorus, 
the oocluded gee is expelled at a much higher temperature 
than in pure iron, 

Before describing the process of making crucible cast 
steel it may be useful to devote a few words to the nomen 
olature of iron and steel. This is almost as much a vexed 

uestion ag that of zoological nomenclature, and might 
orm the aie pi of a code of Jaws, which would probably 
be as complete a faaluro as thone issued under the auspices 
of the Britiah Amociation for the Advancement of 
Science, which havo made confusion in the scientific 
names of birds and beasts worse confounded. In Shef- 
field we attempt to discriminate between iron and steel, 
which we regard au generally distinot, and each of which 
we subdivide apeci 
that neither our generic nor specific natnes are very 
scientific, 


Pig iron is melted direct from the ore in a blast fur- 
nace, and contains from 8 to 5 pet cent. of carbon, When 


remelted 1t is called ‘‘ cast iron” or ‘‘ metal.’ 


Spiegel iron is precisely the same, but containa in addi- 


tion from 5 to 15 per cent, of manganese 

Bar iron, often called wrought iron 
has been smelted and deprived of nearly 
either in a pudding furnace or by the Walloo 
cashire, or ather analogous process ; the apo 
ball of iron is usuall 
which for the Shefheld trade is gencrally 3 in. wide, Q in 
thick, and from 6 ft. to 12 ft. long. 

Puddled steel is pres the sam 
except that the process puddling is stopped when 
rather more than half of the carbon has been removed 
from the pig iron. There is consequently no hard and 
fast line ween bar iron and puddled steal, the one 
intergrading to the other by imperceptible degrees, 
Although there are an infinite number of intermediate 
oe. tween the softest bar iron and the hardest 
puddled steel, and although it is impossible to state the 
exact percentage of carbon which marks the eying 
line between one and the other, it 1s usual to call 

ddled bars which cannot be hardened in water, bar 

on, and all those which can, puddied steel This divid 
ing ine falls somewhere noar a mixture containing a half 
per cent. of carbon, and although it looks very vague and 
unscientific to uee two terms which thus intergrade, no 
confusion of any kind, or misunderstanding, has evor 
been known to ative from their use. 

Blister steal is bar iron which has heen converted into 
ateel in a converting furnace, and varies in the amount 
of carbon which it contains from 4 to 14 per cent. There 
are, of course, an infinite number of d of carbonisa- 
tion between ‘' hard heats” and ‘‘ mild heats.” but for the 
convenience of the trade six of them have yen sclected, 
and have reosived names as follows: 


n, 


Per Cant(ut Carbon, 
No. L. Spring heat 
» 2 Country heat 
», 3. Single-shear beat 
»» 4 Double-shear heat a 
»» ty Steel-through heat 1} 


» 9 Melting heat .. 
Bar steal is blister steal which has been tilted or rolled 


ulred. 

e-shear ateo! ja produced by welding half a dozen 
bars of blister steel together. Only those bars are chosen 
in which the process of conversion haa been so far carried 
on that the outside of the bar ia steel and the centre 
of the bariron. When these are welded together, and 
tilted or rolled down toa emall dimension, the result pro. 
duced is a mechanical mixture of iron and atesl, a mate- 
rial which combines great rend with the capability of 
ng am y hard outting edge, and ia much 

eagle ed for certain kinds of knives, 
ouble-thear ateel is sie by drawing down single- 
shear to suitable-sized , and rewelding two of them 
together, so that the mixture of iron and steel may be 


t. 
Cat steal te steel that has been melted in a “pot” 
(earted crucible in the encyclo },and poured into a 
“nay a” (called. & “form” in the learned books), thus be- 
gan 


com ‘ingot,” which is afterwards hammered or rolled 
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arder than about 1.4 
ecessary to convert it twice 
r that in the interval it may part | bar, the resul 
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nese or silicon helps largely to kill 
be accounted for on the theory 
that the carbonic acid unites with the manganese or 






cally, though it muat be admitted 


is pig iron which 
all of ita carbon, 
Th- 
Maes or 
hammered or rolied into a bar, 


oe as ‘bar Iron,” 


305 
to the each barb Tt may be made of various ‘‘ tem- 
pers,’ v othe ntage of carbon which they con- 


tain from "q ra or lass, to one and a half or more. 
The different tem may be arrived at in various ways. 
For the great majority of purposes there can be no doubt 
that the best way is to put into the melting pot broken 
pleoes of blister stee] converted exactly to the temper 
required ; and the more evenly the steel ia converted, and 
the more nepal ary bars which are harder or softer than 
the temper required, or which are “ flushed” or “‘ aired,” 
better. Blister steel, when careful 
‘taken up” or selected, will produce a cast steel which 
combines the gretent amount of hardness with the maxi- 
mum amount of city when hardened. It may, how- 
ever, happen that for certain ‘* soundness’ in the 
B t of absence of “ honeycambes” in the ingot, 
may be the moat important quality required in the steel ; 
for others the property of welding mest perfectly may be 
the sine gud non; or the great evil to be avoided may be 
the tendancy to water-crack in persons | or the steel 
Tay be for some pur where it doss not require 
to be hardened, and the object to be necured ia the combi- 
nation of the greatest amount of hardness and toughness 
when unhardened. In all cases the mode of manufacture 
Taust be adapted to the objecta which it is mont important 
to secure. In addition to the mode of operations already 
mentioned there are two other wayain which the name 
percentage of carbon may be secured. You may either 
put cut bar iron into the pot and ‘‘ fetch it up” to the re- 
quired temper with charcoal, or you may put brokon pi 
iron into the pot, and ‘‘let it down” to the cariieed 
temper with cut bar iron. A fourth modus operandi, 
which for moat purposes is the best of all, might be 
enumerated, namely, the selection of blister steel] slightly 
harder than the eo required, a0 as to admit of being 
slightly let down to the exact temper by the addition of 4 
1 quantity of somewhat milder cast ateel scrap, 

Bessemer steel and Siemens steel dv not require dafini- 
tion, nor do pe come within the scope of this paper. 

The process of converting, or, as it generally called in 
the encylopadias, the process of cementing iron into ateel, 
is carried on in a converting furnace. 

This furnace consista of two stone trougha, technically 
called ‘‘ converting pota,” each of them about 4 ft. wide, 
4 ft. deep, and 12 ft. long, and placed side by side, with 
a fire underneath them, the flues of which conduct the heat 
all round each pot, These troughs or pots are built up of 
slabs of a peculiar kind of flirestone, obtained in the 
neighbourhood of Sheffield, and poasessing the property of 
not cracking if huated alowly to a high heat and allowed to 
cool slowly, The slabs are united together with a mortar 
made of ground fireclay Over the two pote mw builta 
rebrick, and the whole is inclosed in a dome of 
red brick, to prevent as much as posmble the heat from 


escaping. 

At the bottom of sach pot is plnced a layer of charcoal, 
broken up into small pleces, from a quarter to half an 
inch aquare On this o layor of bars of iron ia placed, 
which ix covered with charcoal; another row of bars 
of sron follows, and so on until the pot is filled with alter- 
nate layers of charooal and iron; it in then carefully 
closed with a thick cover of ‘ whoeel-swarf,” a mlicioua 
species of mud, which sacoumulates as tive - 

the matarta 


efield grinding wheela, and fs of course 
the grindstone, worn away in the process of grindiny, and 
mixed with the fineat stcel dust which has been grvund 


away, & substance which will resist long exposure to great 
heat, and rendors the top of tha pot practically au tight. 
In order to test the progresa of convorsion, and to ascer- 
tain the precise moment when the fire should be allowed 
to go nut, two or three bars of iron are allowed to protrude 
through a hole in one of the pote made for the purpose, 
These bars, technically called ‘‘ tap bars,” are drawn and 
roe ite at or near the close of the proosas, aud are 
tighd ked in white ashea where they pase through the 
end vu shia) converting pot, so that no airgnay find its way 
to the charcoal inaide. 

The conve pots, full of alternate layers of iron and 
charcoal, and for all practical purposes hermetically 
sealed, are gradually raed to nearly a white heat, and 
kept at about that temperature for a week or more, 
acoording to the amount of carbonisation s required. 
Another week is ocoupled in the process of cvoling, which 
must be done slowly, in order to prevent the pots from 
cracking, after which the cover is broken up and removed, 
and the bars, which went into the furnace bara of iron, 
are taken out of it bara of ‘’ blister steel,” so called from 
the bubbles or blisters which have arisen on the surface 
during the process of convertion. Some of the charcoal 
has been consumed during the week at which it was white 
hot, but a considerable proportion of it remains, and is 
taken out of the furnace as black as it went in. 


(T'o be contenned. ) 


THE BYE-PRODUCTS OF COAL. 
The Recovery of Bye-Products from Coal, with Speciul 
Reference to tha Coke and Iron Industres,* 
By Watson Sxrra, F.C.8., FIC, 


Ir ia not my present object to describe or discuss 
methods of carbonising | for the sake of obtaining 
coal tar and benzenes primarily ; these have nothing to 
do directly with the iron and industries; but at the 
same time they have at the present an indirect 
and I must eny a word with respect to these methods, as 
ainst those more especially for coking coal primarily, 
with recovery of bye-products. 
I have an idea that these carbonising processcs, as at 
prasent carried out, have already acen their best day I 
may be asked my reason for this statement, and my 


" Paper read at the Choster Meoting of the Iron and 
Steel Institute. 
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TABULATED ARRANGEMENT OF THE PRINCIPAL COOKE OVENS. 
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reply may be of get: to thouo interested in bye-products 
as recovered in coking coal for metallurgical 
When benzo) (and fern, pete tar keri or 
aorne little time ago greatly in 
were somewhat misled through a fear 
value, and entertained wri ea notions as ot ail to Ne eaaivel 
frum carbonising coal in close retorts y for the 
sako of this benzole, and peal of the stron proba- 
bilities of @ subsequent descent in price, of the 
ueations, ‘What are we todo with all our gas or with 
nie cake 1 falla I 
uppose benzo ain price to about a, per gallon or 
Jess, what are the foe al works todo with all their 
it as if hey burn their soker and with all thair coke if 
rot burn their gast I recollect that about the years 
and 1860, just such @ similar rise in price of benzol 


occurred as recently, and the price of 14s. per gallon was 
reached, starting from something like an o Pein Se Od. ; 
and at that time a patent was taken ont Dr, Caro, 
then a chemist in Manchester in the works of Mesers. 
Rebar Dale Pia age Qo,, ie eximecring — ib 
rom onal gaa, Bh pice 6 latter atious 

At that time Caro . received bu e itetle ‘ attention, 


and processes for a caaboulsing coal soda no attention. 
Moreover, then there were no competing processes for 
pred pt pera in increaead quartiles and the 

of sulphate of ammonia reached 20. per ton, and for s 


long = after ‘kept ert of 16!. Now, h 


owever, 
Caro's ai} purocess iteel 


various improvements of tt | ean 


one notably by G. Davis, and another procsss 
ellor with nitric acid, are employed for the Preustion 
zol, - largo a events now indicate the future 


ee 2 suantisies of benzol in the market. 
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cea sgt 8 Por for the world must ave am- 
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has already fallen, just as it a Satie In ig70 it fel 
to some pape oe oe benzol and 2s. 9d. for 90 
per cent, ; and phtbalne or naphthol colours 
oe ee Gearael and had not entered into com- 
tion with the bensol or aniline d as they now 
Bah now, besides this compete, we have the 


seni ope P preerear| oarbonisi ng arene oe 

works and started processes m 

after benzo),” It is these factors mee Ore I soasider suf. 
clent to warrant roy statement that whereas after 1870 
the of bensgol fell to about Ss. 8d., I belleve it will 
fall ower aew: andl uk & little lower. 





carbon 
househalders in fa 0 hter and ho veal th 
Geaasad tresdoas froma task ti and sulphurous a Bat all 
this remains to be done, and the arenes 


man is 
but slowly uaded to relinquish old. established 
customs even in favour of trivial alterations. 

Now let me turn to another t, and do so by asking 
a question: Is it not aber carbonise coal, to obtain 
tar and amm re) ucts, and make coke itealf 
the principal sive uct= ais ookie, be it remembered, con- 
atituti about 70 per cent. and over of the oo. 

cu, 


ployed ——in other words, make a valuable coke! 
the way to do this is by means of a coke hia 
article manufactured being metallurgical coke for use in 
the won manufacture, tar aud ammonia forming the bye- 
products, and benzo! aa well, in some cases, And here I 

resume the gaa to be used in finng the odke a 

n short, everything made must be a marketable product, 
But I suppose more, viz., that we shall not be attracted, 
as formerly, by the statements, “A new process and coke 
an for the oo of coal and meoovering hei products,” 

We shall aak, y, * wee ia your tar? and what does 
it oonaist of when you have recovered it? and what is ite 
i apne ae and that of ite constituents reapectively ’ 

secondly, “ How much ammonia do you recover, 
reckoned, Bay, aa sulphate ?” 

This queation of coke ovens and ei hbes ive merits 
has Pa lange ana. and to make ad ination and 
& classification posi f th ‘bist of theve foram o 
avens, I have very _— improved and onlarged a tabu- 
lated ayatem I presented Meee Byte foot 1883, to the Britiah 
Association at Southport rake nate will Asada 
be recognised again in the new one. hope, 
prove serviosable in giving at a glance a bad Jot bind neyo 
view of the tract so far cov by coke ovens to ~ pre- 
nent date, and afford at the same time a notion of the de- 
v elopment from certaln original or root forms of certain im- 
pore systems, the improvements following the advance 

acientific knowlodge in the demand for abatement of 
the smoke and aulphuroua nuisance, and inthe demand 
for tar products. I have also aaideeroarad to giveina 
side coluinn some data serving to indicate the nature of 
the tar products obtained from the various ovens arranged 
for i Teen erin tt bye-produots. With regard te the recovery 
of ammonia, ust remark, that in all systema in 
which air is sdrnit into the ooking moass, the pe of 
ammoonls must be diminished ; this is verified in 
: coke oven, and in the Alexander and M'Coah 
proces. T have already shown in the investigations I 
ave made (see Appendix to ae Breckon’s paper) of 
Jameson's coke oven oils, Gol nine u 


pir er 
and the Alexander and M‘ esa mites ae the 


the tars uced when air is adraitted 1 pach ar ade 
ably modified in character, 


.» Of Tar Products Recovered in Processes 
Adjoineng. 


F 


Nature, dv 





Tar probably 
Lath Valuable |Tar not Valuable Valuable, but 








- for Dyes Doubtful as 
and ure | and Colours, | Definite Data regarde Tar 
*C (2) Ci 
"0 (2/) 0 ' 
*0 (6 C (4) 
*E (8 D(l) 
*E (3 *E (6 
*E Ce *E (7) 
E (8 | 
Eq ‘ 
BAL 
E (15 
E (16 
Eur) | 


ere 


. All the abore are tabulated from personal experience or from 


rellable intormat) 
ont Bia, E Ex, 3 Ent eee i Ey, eet judged ta eke sy ey tar 
~~ nature of 
are merely ju 
showing construction and details as regards fi Cosrene 
ae yer to bebe patente obte Can oe ech, accounts 


* Journ, Hoo. Chem. dates ” vol. il, $28. 
TF] " ry) vol, fil, 101 


; ' vol, Uil., Oet,, 1864. 
« Jahresbericht tiber die d, Chem. Teoh. fur das 
Jahr 1988" (Dr. ¥, Fischer), xxix., p. 1918, 
“y 's Dictionary,” iv., 
“ Gurit, Die Rerettang d, Gteinkohlenbelquettes,” 1880, $8. 
“Dr, Peroy on Fuel,” pages 149, 168-276, and 104. 
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the way v nore 

for filly, the bo rng bye prot aha 8 = These are, 


earl, the Copp vye—a sort of covered-in meller or mound 





rgb and thirdly the Knab an 


choc ake eos n g this plan I do 

not mean to assert that root forms were in each case 

consciously planned from, but that, consciously or uncon- 
’ are the 


re 
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SIGHT PEED LUBRICATORS., 


S016. W. FP. London. (8. Reid and J, C. 
Thayer, Chicago, USA) Lubrioators. (6d. 1 Fig.) Feb- 
ruary 20, 1884.—A oylindrlonl reservoir of oll 1s provided at its top 
with a plug containing a pasmge leading to the sight feed tube, 
This passage also extende vertically, and is closed by a plue The 
other end of the aight feed tube is secured in an ara extendi 
from 8 casting having an arm projecting into the aide of the o 
reservoir near mee: The pemsage in the casting communioating 
with the sight’ ube is provided with « valve, and also cam- 
municates with aoondenser which rises above the oi! reservoir, 
and supplies the “head” of water to force out the oll, It being in 
comnrunication through the passage in the with the side 
of the reservoir and by a tubo with the bottom. In the phy is a 

continued downward to the bottom of the reservoir and 
Upwards to the feed passage, Steam being admitted to the con- 
denser by « suitable valve, the condenser water passes to the 
bottom of the reservoir and up through the tube extending down 
from the plug to tho sight fecd tube which It filla At the same 
time the oll fowa by the other passage in tho plug A plug is 
provided for fililng the reservoir, and a second plug at the bottom 
or drawing off the water (Soalod May 30, 1884), 


e068. M.S Cabell, Quincy, 01 ,U.8.A. Lubricaters. 
4d 8 Fags.) April 20, 1884 —The lubricant is fod by gravity and de- 
ivered in dropa which are rendored visible through glasses. Re- 
forring to the illustration, a prolongation D Isa d to the end of 
the hollow stem, through which steam ia admitted to the cup vent 
A, and which ta provided with valve seat b' and ventopening 2 


dl 


; 
Lp iy, 


M1 
4 


DRY 





The prolongation a meg beyond the valve seat a and projects 
et a fitting in Hoe with sight openings; the ofl trickles 
down the side of the extension D. Iu order to provide means for 
maintaining @ olrcniation of steam in the fitting, a vent tube 
UW ia provided which may be made integral, aa shown, with the 
fitting or 8 A te place of tibiae idl ad cock ag 
fitted below open and & separate valve I may 
applied to the vant tude G. (Sealed August 1, 1884) 


A, Bo 
ath 


. A. M, Clark, London. (V7. Jersey, 
whey 8A.) Lubricators.—The oll drips from 


6 lower 





a 


ip turning 


chamber, an re 
thecngh 6 glass tubo and to mental gibs are fitted loosely into 
parts to be hubsionted. The steam is admitted to the upper part paseges between 


of the ofl chp through a central stem, the oil passing out at one or 
more side discharge pipes at the bottom Referring to the illus. 
tratlon, the oil cup A is placed npon a tubular shank 4 communi. 
cating by the @ with the steam eu . The upright pips 
+b communtioates with the gran @ 6 cup A 
cantrally The lower part of the op je provided with as many 
outlet openings as pred be required, leading ‘into a valve 
chamber ¢, and by « drip pipe to a glase tubs G the pipe H 

ecup A is with « hollow cap E. The passage a ts 
provided with a valve. (dosepted July 26, 1884). 


LUBRICATOR. 


W. P, Thompson, London, (J C. Thayer, CAtongo, 
U.8.4,) Lutrioators. (4d. 8 Migs] February 26, 1és¢ — 
The body of the lubricator consists of a yless cylinder and two oaps 
drawn nat the ends of the cylinder by te pasting through 
them and the cylinder, eultable packing being provided between 
the caps and cylinder. The lower cap is provided with a passage 
for the outflow of oll, and with a auitably guided valve for open- 
ing and closing the ¢ 6A weighted vibratory lever ia ful 
cruined upon a suitable bearing within the reservoir, and when the 
Inbricator Js applied to the roneng part of the machine to be 
lu italternately orens and closes the valve Ono end of 
the lever {s weighted and [ts othor end ia bent at a right angle, and 
pasees into a slat in the valestem The extent of tha movement 
of the valve stem isadjustable, (Sealed May 30, 1884) 


LUBRICANT. 


1238, J. Batson, Tipton, Staff. Lnbricant. (44) 
January 11, 1884.~This oonsiste of a mixture of brown Yorkshire 
grease, wool oll grease, plumbago, quicklime, suct, and tallow, with 
or without the addition of currior’s grease or dubbin The lubricant 
ia preferably employed in the form of blooks or bars formed by 
pouring the melted lubricant luto moulde, Instead of mixing the 
auet with the other Ingredienta, they may be coast round bara of 
the suct. (Sealed September 2, 1634) 


STOP VALVES. 


3144. J. A and J. Hopkinson, Huddersfield, Yorks. 
Btop Vaives, [Gd 6 Figs) Fobruary 12, 1884 --The sliding 
or valve pont {a formed of two semi-cylindrical portions 

tted together to allde in a oylindrical chamber whose axin Inter 
secta at right angles the axis of the inlet and outlet jaesages 
Roferring to the illustrations, the two portions a of tho slidiyy 
valve are formed with hollow bosses for the recoption of a apring 
b, whioh presses the piecos apart and against their scot ¢ In 
order to prevent the valve from turning on Ita axia, luga or pro 





jentions on the ring or loop d of the spindle slide In grooves in the 
sides of the chamber, or a pin projects from the side of the 
chamber into the between the two a The salvo box 
lid Bis constructed witha chaniber connected with the box A, 
and the bottem of the box la formed with an aperture closed by « 
acrew cap or covor, as described in Specification 4017 of 1889 
yee: jon 8060 of 1882, and 4886 of 1881, aro alao referred to 
(Sealed September 12, 1884) 


$147 Ina subsequent specification (6d 0 Figs) May 25, 1884, 
the valves are rendered water tight without the use of packing or 
stuffing around the spindle eferring to the illustration, the 
stopper spindle a is connected with o nut d, so as to inaure their 
ther while leaving the nut free to move Independently 


of the spindle in an endwise direction. It will thus be seen that 





when the stopper spindle ja turned, the nut d will turn with ic 

and move the valve spindle > and valvecendwise Tho stress 

dve to tho resistance of the valve will have no effect upon the 

stopper surtace a'. A washere forms a base for the nutd. A 

spiral apring J, placed in a sockat, beara against the face of the 

nut d and hohe the separation of tho cote a! from its seat 
ul 


(Accepted July 22, 1884). 

7270. M. J. London. (J. H. Blessing, Albany, 
N.Y., va Gooks, (4d. 5 Figs] May 6, 18% — 
The plug of the cock consists of « skeleton cage composed of two 
cdeevlar divcs arranged one above the other, and connocted by 
vertical bars 90 as to form two passages which cross cach other at 
right angles. A hollow stemn extends centrally from the upper 
disc, and contains an upper chamber, a screw threaded portion 
and a lower through the etuffing-box Seg. 
two of the op ly looated 
the vertioal bars, and have their convex surfaces 


fitted ta the hore of the A epring in the lower chamber 

presses net one of a» pair of angle fraines arranged in reversed 

tions between the gibs 80 as to preaa them otwards. A sorew 

the screwed portion of the stem can be screwed down to bear 

upon one of the angle franes and rigidly hold the gibe during the 
grinding (Sealed Atugust 15, 1954) 

7871. In a subsoquent specification (6d 4 Fige#) May 4, 
1884, & combined check and stop valve isdescribed The valve 
casing ofatalne an inner cylindrical valve chamber joined to the 
casing af the four sides, and by an inckosed tion formed 
between the casing and the exterior wall of the chamber The 
valve chamber la formed with two valve seats, one above the 
other, and which are detechabie from the valve chamber, each 
being composed of a flatannular metallic flanue having a short 
evlindrical flange on one of ite fiat surfaces The valve seats are 
closed by twoindependent vaives,'the lower being always free to 

te as a chook valve, and the upper being provided with 
means whereby It can be forcibly retained upon ite seat, (Sealed 
Avaguat 15, 1884) 


VALVE SEATING. 


47 (J. Phillips, Wood Groen, Middlesex. Seating 
for Valves. (4d. 2 Fig#)] January 1, 1884 —An elaatlo disc is 
placed against the flat base of the body of the valve and hasan oritice 
oorreapondinyg to that !n the body of the valve. This diso forme 
tho seating of the valve and is a oe in place by means of « ferrule 
acroving into the body Tho vajve body is of oup-like form and 
is attached toa valve spindle (Sealed June 6, 1884) 


INJECTORS 


Park, Taunton, Mase, US.A In- 
pril 20, 1884 —The object of this tn- 
vention is to provide means for automatically preventing or 
relieviig vacuum in steam pipes or chainbera of injectors, A 
relief valvo ts applied between the steam valve and the discharge 
end of the steam nozzle Reforring to the Illustration, Cis the ateam 
chamber, E the steam noszle, F the combining tube, F' the 
water chamber, F'l the water supply pipe, G@ the check valve, 
and H the overflow valve From the ade of the steam ohamber 
C extends @ passage in an arm K projecting from the chamber. 


oo8e 6 WW. OR 
jectors, [G7 4 Fir) 





At the end of the arm juan enlargement provided with a vertical 
passage intersecting the passage in the arm K, and with o seat 
orthe puppet alve A sorew plug closes tho upper end of the 
passage @ relief valve serves to relleve any vacuum that 
ocours on starting the Injector so that the flow of water to the 
overfiow valve is not interforod with (Sealed Auguat 8, 1884) 


7061 iu anubsequent specification (64 4 Figs} Mas 20, 
1864, this inventor ribes another injector, the construction 
= me i iad d in the annexed {Hustration The 
lowest position, sothat the plug jaupon {ta seat, the nerfiow ris 


opened, and the plug « removed from its soat*by means of a suitable 
handle, perme ng steam entering the steam chamber o to flow, 
the position of the parts being as shown The steam passes down 
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the combining tubo d, and not b} the overflow cock z, rapidiv ox- 
hausting the alr from the water chamber a, oaualng the water to 
flow through the combining tube d When there is asolld stream 
of water at the overflow cock z, the controlling epindle is raised 
until the steam opening at « is at its maximum, and at the same 
time the tapering portion v is drawn to the cylindrical portion of 
the tube d and the area of the throat diminished, The overflow 
cook jathcn closed and the water will pase ina continuous atream 
into the boiler. If the spindle be raised still further until the part 
t commences to diminish the steam area, the tapering portion 
being also kaphyornage diminuwhed, the duty of the injector 
san heregt ted at will, (Sealed Augtet £2, 1884). 


SHAPTING. 


6727 


A. B. Jerome, New York, 
and A, Manufacture 


Clark, London, (5. 
O, Jennings, Southport, Conn,, U.S.4,) 



























of Bhafts, Axion, and 6d @ F 
1804,.—Each shaft is constru of cat or Bg 


massed togeth — 

wound spirally around It, and a sarles of similar bunches be 

around the central bunch, the whole ee y 

nd togothor. The triangular between the bunches may 

be filled with tron or steal rods. é collars or bearings may be 

shrunk upon ae ioncicdies rare ae Seer ray tree 

or more tudinal norewed in position by outer 
clamps “(Boated June 20, aie 


SHAVT COUPLING. 


Wn’ Fe) somasy » 184,— Seat ts comaren , 


a 
coupiing ‘or connecting two revelyin in such a manner aa 
$o allow for their belng somewhat out of line with each other and 
for end play, as wel) as for variations jn relative . On the 
al jaoen onde of the two shaftsto be connected are keyed coupling 
dines, and between theese two soupling diac arc placed two 
other discos centred on the ends of the 
and side longitudinally. A number of driving pine secured to 
one of the dises pass froely into holes tn the adjacent coupling 
ae, which {s seoured to the other coupling disc by a number 
bolta, ench of which passes through a wide slot In the 
be alec, si is prornes bia a tee a 
o springs forcing the waahere again e cou : 
Whortthe Anais. shaft overruns tho driven shaft, the Solte take 
an obliquo attitude and the ape being further opmpressed 
ene the friction on the jawe of two discs (Sealed May 0, 


CANVAS KORE. 


mene, cs Vaceuus raviug Pgs mgt year 


of the tubing js formed of copper, fron, or steel wira wound 

spirally on a mandrel, and aronnd this frame le wound & cove 

of silk, cotton, nen, oalleo, or elmilar textile fabric previously 
w or boiled Unseed or other ol] 


SHAFT- REVERSING GEAR. 


G. lea, Low Marrogate, Yorks. Revers 
tng Gear for Mothting Shafta. ied 3 Figs.) Maroh 7, 
1864,—Tho shatte are arranged so that they oan revolve indepen: 
dently of each other On the one shaft ts fitted a sliding sleeve 
having at one end a bevel whee! and at the other a set of clutch 
teath On the other shaft is fixed a bevel wheel having a hollow bows 
wherein the clutch teeth are free to revolyo, but which when the 
sloevo is slid towards the ahaft, pase into recesses, This bevol 
whoo! {us aino in gear with o hovel wheel revolving on 4 stationary 
ournal, It will thus be seen that the first shaft can be connected 
o the second directly through the clutoh teoth, beng cntirel 
disconnected Ly drawing out the oluteh teeth from the boes, an 
by a atill further movement of the alesve the movable bevel wheel 
will be goared with the whoel on the stationary stud and the shafts 
oatived to revolve in oppoaite directions, (Seated June 18, 1684), 


WORMWREEL. 


$05, J. HM. Abercrombie Gieayew, and J. 8, 0@, 
Patsley. Borew Gear. (6d 8 Fige} January 2, 1834 ~ 
Btuds or pina which are oast or otherwise fixed in the rim of the 
wheel, and on which revolve ama)) rollers, are in lieu of the 
ordinary tecth of wormwheels The worm ecrew is of the usnal 
ferm, but, on acconnt of its construction, {8 proportienately 


and a layer of cloth may be wrepped round @ cord or wire to pre- | of B 
serve it from Injury, (Accepted August 19, 1884), 


WATER METERS. 


0005. x. a. x ' w.Y., U.S A. improve- 
in 5 Ah ge Fe iS 7 Figs) June 17, 1334 ~ 
The main feature of the invention is an cocentrioally oscillating 
piston open from end to end, and provided with controlling studa 
carried by an arm ex inwardly from ite inner surface, and 
through an opening In the side of the head of an abutment, so as 
to maintain the piston in sliding ountact with corresponding 
studs carried by the oxternal casing. Tho piston has a transverse 
web within which an oval slot is tomned opening into a side slot, 
by means of which it forma a joint with a fixed abutment, while 
the piston web serves to carry the studs, which, with the case 
studs, control the ecoantris movement of the piston and offect ita 
division, and that of the case, into receiving and discharging 
The web alot of the ig 80 constructed aa to form a 
joint with a proj end of the abutment in every position of 
the piston’s movement, while the side alot fermsa g with tho 
opposite sides of the abutment, the piston slot having such a form 
and length as to allow the to move over and swing u 
the fixed abutmong; ao fo g & jaint which prevonte communica- 
tion between the receiving and discharging s at the point 
upon which the piston ewings about the abutment. The movements 
of the piston are communicated to suitable registering mechaniam, 
or this may be dispensed with and the ders used as a motive 
power engine, In threo Sutnbes | cations (Nos, 9086, 8088, 
and 9089) the inventor desaribes, » neane for positively control- 
ling the eocentric movement of an open ring pi #0 as to fnaure 
that a division of the interior of the platen wil) he intermittently 
formed at such positions in ite movement as will bring lta interior 
into coromunication with the inlet and outlet ports of the case, 
second, means for controlilag the dividing funetion of the 
piston by mounting It upon an ecocntric shaft, combined with an 
abutment which effects the division of the interior of the piston 
at certain points only of ita ecoentric movement; and, third, a 
meter in which both the interiors of the cane and of the piston are 





an axis 13 around which the frame C with its B is free to 
turn, and at ite rear with two wings forthe run of rollers 12 on the 
frame © Bpr E unite the B and frame 0, and serve 

trictian of the » blocks to diminish and 


bolt 18 by means of the handwheel 80, wormwheel and rack ; the 
raok being fixed to the frame ©, the carriage B carrying the worm: 
wheel is displaced The breech of the cannon 1s lowered or raised 
by means of the handwheel 82 peerage worm gearing an 
elevating ecrew in the bridge piece of carriage BH (Sealed 
Augiiet 1, 1384 

























AMMUNITION. 
4431 Gee. (42 2 Figen] 


. © B, Batley, Lendon. Cartrid 
March 6, 1884.—The object of this invention le to produce a 
perfectly gas-tight cartridge capablo of belng easily reloaded and 


coarser in pitch than an ordinary screw for effecting the sam® 
work, Thé Ulustration ahews a series of studs A formed with 
conical necks and fixed around the periphery of tha wormwheel 
B by nuts, Rollers C revolve on the etude A and bear against the 
threads of the screw In order that the rollers may have a prone 
obey the studs are Axed on fiat portions of the wheel, Several 
yaeen 


r ad for hammerious guns. An ouser cup or gas check incloses 
Wy aimilar constructions of wheel areahown and described, 


ectly the ussion oap, and extends over 2 of the base 
Mt the earvidgs, | in which position i$ 1s secured po inbedding its 


th The cartri the follow! ‘ 
(Seated April 0, 1884), divided {nto receiving and discharging epaces. (Accepted July 28, rete “ahem base cup, a paper, pala, ‘and a flang aoa 

SPEED INDICATOR. ) chamber containing the op and an meving lin open end cove 

9874. B Tower, London Indtesting the Speed of CEMENT. with w up or gus check. (Sealed June 10, Th), 

note tine Guetta’ ha 8 Higa June 3, 1884. pum 1419 une (Wotular, Lara Manufacture of e514. T Nordenfelt, London, bye BL A. Te 
worked from the rotary shaft compresses air into a pipe communi. | Comen , nary 14, ~This . Manufacture Guapow and 
{ orlal {xt f furnace } like ve Compounds. [2d.) A 18, 1884 —Sul- 
ent er mestone, ohalk, of dolomite, “and with alia bese aa | phur is diwolved in blaulphide of carbon by the aid of a gentle 


cating with a pressure gauge and ae an cacape 
governed by a valys subject to the centrifugal force of  welght 
ti tassilc chloride, sodic chloride, rook salt, carnallite, salt 
By gearing connecting i$ to the rotating shaft. rode ia nite ‘ ml potash, and finally adding Ge arite ( 


eat, and is thoroughly mixed with the finely powdered charcoal 
in aclosged vessel mpage a mechanical stirrer, and when the 
mixture ia completed the solvent is evaporated. e saltpotre is 
dissolved in water, added to the pulvarised charcoal chive 
impregnate with sulphur as deacribed above, and the whole 
puxed ina mochanioal stirrer, (Sealed July 85, 1984). 


caused to revolve 
Referring to the il! tlons, the shaft A revolves and causes the 

inp ©, worked by the orank sud provided with a valve operated 
b3 the crank tA guido ohne ag Bete ig ete are fom ; 

® preseu uu also wor 
ane eer ers "| 9600, =, Mattiana, Woolwich, Kent, Looking 
Hoops for Orduance. | 5 

The h , oylindors, tubes, and trunnion pieces are so arranged 
an to withstand both tranavorse and ~— inal strains and serve 
for aocuring and connecting one or more These hoops have 
an inte ring of equal and alternate projections and spaces at 
one or hoth ends so as to pass over corresponding spaces and pro- 


DISINTEGRATOR. 


3594. C, Schutee, Berlin. Disintegrators. (44. 2 Fig: | 
February 16, 1904.—-The machine is open all round and atthe 
bottom, so that the material In being thrown out is projected 
against a mevable and flexible mantle made of leather or rubber, 
and then falls to the bottom. The pins eps | provided on the 
; pine belng provided only on the lowor 

ground material on the 
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ch re by adjustable brushes 
evant the cases (Aecapted Avust 22, 1884). 7 
AY Or ested at ite | paling ner itera sti 
spind # wer an a valve w ——— 
sem ie pressed by one eod of a blade spring K, the other ead of UNTEND WAAEEA PASMETS AND PATRI? PRAOTIOE 
wnioh is in a notch in one of two tle bolts L connecting tions with ‘ot taventions patented tn 
Be een ce i coe ak pe Ser a a de a ts a Cul Bae 
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isd Ma by the centrifugal force of 4he bolts Sueuibed. greta tia elteas of Rucucamunre, 85 und oe Bodionré. 
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ENGINEERING. 


MAG KI Fr’ Qi EW LUM, SON woo, | 


PATENT WROUGHT IRON SPRING PULLEYS, 


EL AL. ITE" 
Adopted by the Lords of the Admiralty, the War 
ii aaa the leading Engineers, &c. 
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WROUGHT WELDED, |< 
AND 
RIVETED 


STEAM BOILERS 


(Cross Tubes & Multitubular). 


WROUGHT WELDED AND RIVETED 
BOILERS 


FOR 


Hot Water Heating Apparatus, 
HOT WATER VALVES. 


FIRE & BURGLAR PROOF SAFES, 
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GOLD AND SILVER MEDALS, 
: PARIS EXHIBITION, 1878. soor 
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__ Mlustrated Price Liste on application, 
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FORGINGS | SOFT CAST STEEL 
{n Steel of any a or aseu oF In bars and rods, for general use in Engineering Works. 
STEEL CASTINGS BLOOMS, BILLETS, & SLABS 


Applicable in all cases where extra strength and durability 
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SALE MAKERS OF WITHINSHAW’S PATENT FEED-WATER HEATER AND PURIFIER. 
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<n re ie ty EeUE Pa totes SEL aie rien the to boll; this being 


the th the 
rg al Bred eee eon pea ins to whe hosinun. of tin, Heather, and thee 


nt 
the Injector is connected with the Elsaoe (endaown i the itowtat ' is ired, the exhaust 
steam only ro pine to boll teed w water Clean, atl Teed th Now Teed the boiler, oe ee eres a 


PULLEYS | THE “SHAFT-CARRIER.” 


Cast of selected iron _jiceietee anced nea a ip 

trom carefully designed , pasion of me viable both ois 

patterns, either whole, very durable, oe iret ne 

in halves, plain or 

shrouded, Anished, or 
onatings only. 


SHAFTING, 
OOUPLINGE, 
Collars, Brackets, 


PEDEST 
And other BRABINGH, 





(This Advertisement appears every eight weeks.) 4133 
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HLHOTRIO LIGHT HNG 
16, LITTLE BRITAIN, LONDON. steam : ROWNALL BOAD, DALSTON. 


Complete Set of Electric Lighting Machinery and Fittings for = igi Publ Buildings, Factor, Mil i 


ESTIMATES FOR INSTALLATIONS FREE OF CHARGE. “> EXPERIENCED ine ‘SENT TO ALL PARTS ‘OF THE ouairRy. 





Licensees of the “ Clarke and Bowman” Aro Lanny and of. soul's Stomgpe Batteries. | 


‘rete arpenemeetanpa cota smnr ainimeelcet aeemmnpsiniieimesicd 
PATERSON & COOPER'S DIRECT a ee “PHENIX,_ 3B YNAMOS 
play a — ae aC candle- oe iri a cee : pia call trae ey : . | 


0 nn 


; (a 
No. 4.—~ ” 120 ” ” ry] 12 ” h ; Dd "i 





eanmemg OLT FT & "a First-Class CERTIFIOATE OF MRIT 


PATENT DIAGONAL R ROCKIN G FIRE BARS 


—( Can be Fixed it a Few Hours, );- ARE HOONOMIOAL, DURABLE, SMOKE-GON SUMING. (Je Attachnant oe — 


Numeroua Offoial Yeats show an average economy of over 10 per cent. These Patent Bare faat Yeare where ordinary Bare fast only: 
Bereaty supplied to the order of the eminent builders of the on ated boilers of the most powerful Ironclad afloat for use in the whole of the ,. 40 gpa with ‘* Fora 
Draught,” MAKING THE THImD Ironclad fitted. Used by the moat eminent Engine and Boilermakers (Marine and Land), Railways, Home and Governments, &4, 5110 





preaaence wears A Ag me epee nde OPED 


Agents having connections among Steam Usert Required in Principal Towns. — Partionlars of the Manager at the Ofilces, 258, Gresham | Hone, ‘5. 


MECESTLET 


HOSPHOR BRONZE 


” albanien wenepgainlenapepahatt cn sen how: a state eosin eras vol =e 


The PHOSPHOR 3 “BRONZE COM )MPANY, Limited, Sumner & a & Emerson Streets, Sou imerson Streets, Southwark, London, 8. 
Calcutta,” 1884. — HIGHEST Eahibesin os 


j. 
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“PRE SAVE STREET FOUNDRY NO 0 ACHE to 


, SILEEETSLD, sue Mawraorunen w. 
—,~ 


k cer's Patent Rotary Pressure \ Blower and Gas. Exhauste 
HALLS PATENT TM monk 
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1 ¢ [BLE STEEL CASTINGS. 
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*"€HAREES CHURCHILL & CO, = 


AMERICAN MAOCHINERT AND TrOOL IMPORTERS 
21, CROSS STREET, FINSBURY, LONDON, E.C. 


HSTABLISHHD Iw 1808. 
ree 








0. C. & Co. have just removed to much larger premises with ample show rooms and warehouse, and will carry a greatly inopeased stook of all the best Amorican tools, 
SOLE AGENTS FOR 


THE ONLY GENUINE AMERICAN MORSE TWIST DRILL, 


GRINDING LINE, LINE, STOOKS AND DIES REAMERS AND MILLING CUTTERS, 
Stephens’ Patent vic ees Chucks, spenidelange rite? Ait ‘Wastoots Chuoke, Sweetland Chucks, Stanley Rule . gti Co.'s Planes, &o., &6., Gould's Manufacturing Co's 
Pumps, and a great variety of New American Too 


5 New Catalogue for 1888 just issued, 215 pages Quarto, sent on pars of One Shilling in Stamps. 
(THE LARGEST CATALOGUE OF AMERICAN TOOLS EVER PUBLISHED IN GREAT BRITAIN ) 


SA7”. WY EI EEE. &z Som, 
ENGINEERS, IRON & BRASS FOUNDERS, BOILER MAKERS, &c 


MANUFACTURERS OF 


PUMPING ENGINES, BLOWING ENGINES, STEAM ENGINES, AIR COMPRESSORS, and 
VACUUM PUMPS. 


Sie tet atitet es 





went uavust them mm. BOLD IRON WORKS, ST, HELEN'S JUNCTION, LANCASHIRE. 
eee 


COWANS, SHELDON & CO., Lp, 


eee Fe .. ENGINEERS AND 1RONFOUNDERS, 
ST. NICHOLAS workKs, CARLISLE. 
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ORANE. STEAM AOCOIDENT CRANE. 


! 


a TURNTABLES, CRANES, MASTING SHEERS, AND TRAVERSERS OF EVERY DESCRIPTION a 
i aay ral no 209 V OTEAM, HAND, OR HYDRAULIC POWER, (2 3° tH ai 
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ROSE, D was Ma nie rees MIP sO rR 
= Pon F UNDRY, HU GOLD MEDAL, @ALOUTTA. 2 


ESTABLISHED I777 
| ” MAKERS of ines 
ANCLO-AMERICAN | 
Palm Ker seit er 
@ saving of 20 to 30 per cent, in labor 


and power, and 2 to 4 per cent, in O; 


(See Bngincer, ame) a ae 1881, and 
Nov. 23, 1883.) 


Bice eee : 

300,000 TONS-OF OIL. SEED 
‘ PER ANNUM, 

Are Orushed by Mills made on thi 

system by us. 61 


ge Ca 
CATALOGUES FRAZ. 


TURNED oe IRON PULLEYS 


These Pulleys ae TURNED IN A LATHE, . and not 
polished on a Grindstone like those generally sold. 


= CHEAP, STRONG, AND TRUE. 


Illustrated Circular Post Free. 


J. BAGSHAW & SONS, 
Engineers, Ironfounders & Millwrights, 


ton faa and Tooey Pullers ane Pulley anew for Bet, Mb a Faeroe ee 


on; and all pMinoipal 
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ASTA BLISS HED issoa. 


HUDSWELL, CLARKE & Co. 


. RAILWAY FOUNDRY, LEEDS. 
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Locomorive, TANK. ‘ENGINE! 


WON. : QF ALL SIZES AND TO SUIT ANY GAUGE OF .RATILAAT, 2A VOKt An 
For Main Line or Branch. Railways, Contragtors;; sroqworks, Collieries, ‘&e 
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CRANES! CRANES 
RAILWAY PLANT 


ANSOMES'& RAPTER,, 6, Westminstér Chambers, LONDON, 8.W, and Waterside Ironworks, IPSWICH, — 




























Pa Stel Lock Huts and Stet] Fs Bits es ee, 
Comet dure in Maintnanes Metre REN | iE a Rae ee rl a 
: | te pri ctimntctncad 
[| ss .;|BBOTSON BROT! BROTHERS 
TeaTvi vires ze AND OOMPANY, LIMITED, 


: GLOBE IRON AND STEEL WORKE 


SHEFFIELD. 


spor ada of 


= Ew El Et ORE Trion 
ae *FORQINGS, AXLES, ail mLWAT SPRINGS OF ALL KINDS, 
Files (Hand Cut only), Sew and Patent Automat! 
entral Coup Mi 


A. B. Ibbotson’s Patent Die and Expansion Lock Nuts, and Steel Bolt 
nalvay Fastenings, &c 


e 
a 


GEORGE TURTOW'S. PATENT WROUGHT 1ROM BUFFERS, 


AND PATENT COMPOUND CAST STEEL SPRINGS. eis 
LONDON 'OPFIOE: 4, WESTMINSTER OHAMBERS, VICTORIA STREET, 8.W. 
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bo oe ay ok quired. At a fection 
of the rise and fall of tide. ie gt | Sue eh the dost i¢ has all # 
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barking Troops, Hiyracs, ee se ae | ; ; -" SR=es > without obstructing Nav 
and Artillery. ‘ Mane ' iq a oe eon | i :” + ne gation. 
—— OS a pS seek. eee os 
C i oe “4 









Hit att 
Ce: a ‘erhtc On nr lig 
Vi we ae ‘i * guPUTENS & EROINEERS, 
i le ithe cc ; be i ‘ | Fer owe .. Srwr’, 
i mo Lo, : SCOTLAND, 








SL £ OTN rite 
fi: e : 


aye ; " 
’ 
we x 15 
* 


TF \ ae 
~ oF og 
t fk 





ESTABLISH 18230. 
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JOHN MUSGRAVE & SONS, Ltd. 


GLOBE IRON WORKS, BOLTON, 
Manufacturers of the only Patent Safety Starting, Turning, or Barring Engine. 


Makers of STEAM ENGINES up to 3,000 HP. 


With Patent Automatic Cut-off Motipn. ble to Stamper Val 
me peeing fren bs lef “Mor any ves, 2. Valves, and Gorfiss vv 
Screen ies, avila d constreonsandl 


STEAM HAMMERS, 


On Condie’s prinolple, with Patent Valve Motions, from 3} owt. to 25 tons. 
Wrought-Iron and Steel STEAM BOILERS with drilled rivet holeg only. 
MILL-GEARING IN / IN ALL ITS BRANCHES. 
DRAHGE ROFE oF BHI Om UE UPF TO 36 FRZIT DIAM BTAzZ. 


| BLEACHING MACHINERY. 
ALSO THE ONLY MODERN PLATE-GLASS MACHINE MAKERS, 


GOODFELLOW & MA 


‘(Lara 8 GOODFELLOW, = ESTABLISHED {e38.) 


TYPE, waar MANORES TAR, 
——~ MAKERS OF —— 


ROPE & WHEEL GEARING 


All Descriptions of Millwright Work. 


HIGH-CLASS STATIONARY, PUMPING, and BLOWING ENGINES, with CORLISS OR OTHER VALVE GEARS 
IMPROVED METALLIC PISTONS AND AIR PUMP BUCKETS, 


CYLINDERS, &0., BORED, AND VALVE FACINGS PLANED IN THEIR PLACES. WHEELS, &0., MOULDED BY PATENT MACHINERT 
Sop ERc yr agR I Re NEESER Oma 
aes FLY-WHBBLA, ROPE AND BELT PULLEYS, &o. TURNED TO ANY S128, BORGINGS OF BVERY DESCRIPTION, 10 


eg eg & PLazt. 


SALFORD IRON WORKS, MANCKEST ER, 


(London Representatives, roar ay a 
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meee : te Big reer 43 ia 0B ieee , 


ag Soot ar Z . ENGINEERING. it 


COLONIAL MACHINERY. ©: 


en Sug2K. SALTPE TRE & FARINA PANS. SUGAR MILL MACHINERY. No 
Y CORN & OFL MILLS. Ps COTTON & INDIGO PRESSES. ’ 


SPAS Pade) bj. 
j Rea youre eee ok LIDS ONS Gem y XK 
: rv \ ~ bey 7 eer oy ays rie 43 ) vf r Sy ‘st { : \.. ali : é * 
| webs thot eas 3 27 Sah JAS VV SSF#, eg NEL 
’ G\3 3 wi DRS © - "Oy . ; 
She Ad Poles, rle\}t) * Vaal 2 
TAR AND. LQuoR | PUMPS. 


ICE. MAKING z COOLING MACHINERY 


—e-— Of the highest class « most approved construction & of —+~— 


_ GUARANTEED ECONOMY OF PRODUCTION. — 


8 oe eee ere ee a eT 
Ser ac em es a on ented, 


LC Et 


Oldham Boiler Works Compan 


LIMITED, 
AND REDUOZD, 


ny OO (Late JOSEPH PRITCHARD & SONS). 


Tuesdays and Fridays 
1 tes 9.99 o'slook HSTABLISOoNDD 1816_ 


IRON AND STEEL 


STEAM BOILERS, 


ON THH MOST MODERN PRINOIPLE. 
By Patent Machinery, specially adapted for Drilling, Rivetting, and Flanging. 





ALSO SOLE MAKERS FOR LANCASHIRE, YORESHIRE, AND CHESHIRE, OF 


MIRFIN & NIELD'S PATENT 


COMBUSTION CHAMBERED BOILERS, 


WITH INOREASED FLUE-HEATING SURFACE. 


Works: OLDHAM, ENGLAND. 


| elon: “AGENT: Mr. G. W. BLOW, 11, QUEHN VIOTORIA STRERBT, BO. 
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THE “ SAFE A AND URE” TUBULEUS’ sui 
fa, sie, parolee Weed of fats 


d - ; 


“e wr. 
Sines from 16 ta 200 #: oe 
ntruction! ad 34 Sais 


Ibe., at spacial 
ot fee rereras hood ie rib cud web LCwciee. ange tem 


a ea on ee aie Corporation (1,265 harsctoewer Scadras- Cochrane and ©o,, Middleskboro'’ (1,506 horsespower). 


T. Hl LAP WORTH, 


onra, | Seo THE PATENT STEAM mi ENT STEAM BOILER 00., Head Office, 28, Hensage Street, Birmingham, 


Turned true and right to Whitworth’s Gauges, any 
length, from 2 in, to 8 in, diameter, ids. per owt, at 
Nottingham. Also Couplings, Pulleys, Plummer 
Blocks, Hangers, Machine-made Spur, Bevel, and 
Mitre Wheels, Frigtion Gearing, tc. 


H, HIND & SON, NOTTINGHAM, AND 62, BLACKFRIARS ROAD, LONDON, 8.E. = 


oti salal AAR ett Rese. ice hl lid ca lz a bcd Ls 


THE CLAY CROSS COMPANY, 


COAL, LIME, & IRON WORKS, CLAY CROSS, near CHESTERFIELD, 


SUPE YT HOUSE, GAS, AMD STRAM COAL, 
AND ARE MAKERS OF 


PIG IRON, GAS and WATER PIPES, and ALL CASTINGS 


In connection with Gas and Waterworks, Colliaries, Engines, Pum MG. ess 
London Offices and Exhibition ooms;'03, QUEEN YICTOI VICTORIA STRE iT, Tc ‘oppesite Mansion: on ta) _ Messrs, BROK & CQ, Limited, Agente 


| | See BROS. . “7 80 uIYWARK $1 aTREET,, LONBON, , 


[[4= Patent Girdora, Rolled Jolsi in Tton or Stel, Eivetied Piste, Bulb and roe ee tort Raila, Tee, 
a, ¥: era, u lates, Paten 
abc shares ple Pgrng ae, Butldere’ iron on Fark ; T 


Have now in their TOWN STOOK. en and can a arenes a at lowest ine 
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© THOMAS AS TURTON & ‘SONS, Be 
| MANUFACTURERS OF RAILWAY SPRINGS’ AND BUFFERS, 
-____ Files and Gant Stool of Superior Quality, Spring Stoel, Stone Apel &a. 
- SHEAF WORKS, AND SPRING WORKS, SHEFFIRE 


“qhDONOrFIO#Ss, 90, CANNON: eee CITY, PARIS DEPOT, 12, AVE! DES ARCHIVES. © 
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, TOGOMRETIVE A AND MACHINE WORKS. = 


BL BACITES OF ALL oAvoM 


: peat Sa hon 
UNITED STATES OF AMERICA. 
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LOCOMOTIVE _ENGINES, 


y variety of service to standard gauges and 
rary one tet rraage peli mph ye 






oa GER AND GOODS LOCOMOTIVES. 
a YES, NARROW GAUGE LOCOMOTIVES 
Mt coal STREET CARS, &c. 


Pounun mp ON Apriicarion or OosTrou aaa. 
REL WORK THOROUGHIA QUARANTRED 
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BOYNE. ENGINE "WORE 





Tank and other Locomotive oak wikis 9 
arr sieap Re eat rat arn vr spac Stes volved ty Bmaray 6 Gare End wt: 
Soria ah gre een 7 are ballt socarutely to sandard reuges mast blaine eed of ‘Enging 
fidereak Ruglnes of the a fe a i cates cn be capple on She Uhrie Satie. Hoa mabe at te es of Ue to 008 requirements lo sry chant ane 


ee pocomaotive Tank Engines from B inches to 15 inches Oylindere on Four or Bix Wheala all coupled, always in Stock or in Progress. s408 
SPECIFICATIONS, PHOTOS, AND PRICES, ON APPLIOATION, 


R. & W. HAWTHORN, | TANE ce ch _ PATENT ORANE AND gaia te 

















OONTINUE TO BE His rT AM PUMP S 


‘For all purposes, and of which eae nines 800 Se 
on number thea any of.hie imitators, 8,000 | 


OLOFIELD ROAD RON WORKS, SALFORD gm 


MANORDSTHTR a 
‘POR LOWDOH AND, DISTRICT :-PRICK & BELSHAM, 52, QUEEN VICTORIA STREET, boi” 
FOR WEWOASTLE AND EAST OOAST: £. BECKWITH & CO., SONMERSFIELD, SUNDERLAND, 





.. these BOILERS 


x __ ENGHWeeR ima: 0 fsa ae ee 


CRUCIBLE STEEL | GASTINGS 


OF SPECIAL TOVUGENASS AWD 


Yura Re MUSHET’S SPECIAL STEEL a 


For Lathe and Planing Tools and Drills: the Steel which requires no Hard and which cuts 
harder Metals wi th heavier feeds, quicker speeds, and fewer grindings than any other Tool Steel. 
e3” Please order either direct or through our Authorised Agents and Represéntatives. 


Made only by SAMUEL OSBORN & CO. 


MANUFACTURERS OF STEEL, FILES, RAILWAY SPRINGS, FORGINGS, SHEETS, &o,, bey 
CLYDE STEEL AND IRONWORKS, SHEFFIELD. 





DAN LEIXZ., ADAMSON & co. 


Enginoors and Boiler Makers, 


Estab. oe gp DOUKINFIELD, near MANCHESTER. 
ORIGINAL ome : 


1851. Ya © 
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THE AD AMSO y Over 2,200 
SON @elceeenee ere ‘a 
FLANGE SEAM, / oe acne STEEL BOILERS 
STRELAIRON MILES z al ‘ _— Bi eh From 501be to 25018. 


PER SQUARE INCH, 
we And from over 20 Years old. 






ww 


PATENT BOILER FLUID, ; 
VENTING and RHMOVING Incrustation and ‘Corrosion in 


Steam Boilers. 
ANALY NICAL REPORT UPON THE ‘'DISINCRUSTANT MARSE! 
An analysis of a sample of shis shows it 40 contain neither Free Alkal! nor Acid. Its ecies feet re, John lion Stas, Manahera, oa dren nn 1876. 
nor 
; ; " = MC. Analytical Chemist to the Corporati 





For P 


Orders and ind enquiries 8 please & address fo THE DISN THE DISINGBUSTANT MARSEILL MARSBTLLATE 00,, _ Knoweley Works, “Cheetham, Man Manchester 





FRANOIS MORTON AND ©O., LIMITED. 


sate Pied bat THIKTY YEA 


The rien adopted by ¥. M8 00 In oleae 2 ee ee 
me iron and Zino Bu vantages which po other form of building oan 
a offer. as a tuleusaniocel they Provide or nired sccommoda while the oon 
. marae areata with n against fire. 
a [luetrated sent cu application Purchasers should 
Mi £565 


Wrought Iron Roof Principals, Girders, and General Wroaghs Iron Work. 
NAYLOR STRERT slide nig te LIVERPOOL. 
ae acriatins Office: 9, Victoria Chambers, V Street, W: Worninses, 8, W. 


HAWKSLEY, WILD & CO.’S 


PATENT HLANGED i BOILER. 


*. FHOUSANDS of 








‘Axe now at work, large | 
_wumbers having been work. REED, 





both : y ac ¥ "4 
from Repairs Cama CGENAL SECTION OF Soe asa . [ee nagivalled,, sah. 
BAWESLEY. WILD & Co. Patenteas and Mantfactin 





‘BRIGHTSIDE BOILER AND ENGINE WORKS, SE mnt = 
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VO Sell 26 RB) | _ENGINEERING . xiv 
HSS U =I aoe 
STEAM, VACUUM, AND HYDRAULIC. | Ge, 








"EN In view of inferior imitations being brought before the Public 
in « manner misleading them, to be taken as, our make, please 
note that our make bear our Trade Mark. 


\ g lt: Ww , 

a Engine Oounters, faite oma =) 
PARAL S SEMAD THAI SM. 7 

SCHAFFER’S NEW PATENT NIECTOR. _ 


reliable ever wade, A month’s trial allowed free of obarge. 


ENGINE Be BOILER MOUNTINGS, ce. 


SCHAFFER & BUDENBERG, 


. 1, SOUTHGATE, ST. MARY’S STREET, MANCHESTER; 198 Ho St., GLASGOW; & 88, Queen Victoria St.,  E. C. 
OMPGON'S IMPROVED PATENT 87 ‘AM ENGINE INDICATOR 


oe i ee I ai ty ee a ee Be — 44 — + = 


Co SAWP TMTG. DRIGIS %s TUE AA 


Ais Ce 2 = " = ea et 
aa i SMF From tn to din. dlnmeter any lenat’ 30. 64. per owt. TANGERS, PEDEMALS, WROUGHT-IRON PULLEYS with Oast-Lrun Boo. Prioe List on Apjlicetion © o f \* 


GRANGE IRON COMPANY, Limited 


Foundry, Engineering and Boiler Works, DURHAM. 
— (= BOLE MAKERS OF »)— 


Colliery Heapsteads, Soraans & Pulleys yi y LISHMAN AND YOUNG'S PATENT AIR 


PUMPING MACHINERY, sil Cae eae 
Air-Compressing, Winding, Hauling, & Steam Engines 






eT ldeiieiatenaiee | 








| THE HASWELL MECHANICAL COAL-GETTER 
of all kinds. | (HALL & LOW'S PATENT). 
THE GNANGE PATENT | LEONARD WATSON’S PATENT COMBINED DIRECT 
AUTOMATIC EXPANSION GEAR — 
For Winding Engines. STEAM & HAND STEERING GEAR. 


Buy 


Steam Cranes.—Gas Plant.  ~"\iigaiiieg 
VENTILATING FANS. et 
ENDLESS CHAIN PLANT. ae 
BORING TOOLS. Chemical WorkePiant. ~ ~ 


Differential Pumping Engines, 
with Lawrence & Ogle’s 
Patent Gear, 


ten 
| a! wero 
—, we ree TT a wal ; sranazano COMPOUND CRUSKING ROLLS 
TAHK LOCOMOTIVES ik TArnogtiemuianss ‘aie (De i GO EAMG si, et gt | FOR DRY OR WET COAL. 
For COLLIEREES 4 IRONWORMSA ne EDWARDS os 


_Hydraulic Pumps and Slipways. : ae ee _ COAL-WASHING MACHINES. 


CHAPLINS’ PATENT PORTABLE STEAM ENGINES AND BOILERS 


(PRIZE MEDAL, INTERNATIONAL EXHIBITION.) 
ALWAYS IN STOOK OR IN PROGRESS. 








ATATIONARY ENGINE WOSTING ENAINE. OTEAM CRANE, pee LOCOMOTIVE. QHIPS’ ENGINE @ DISTILLER 
From 1 to 80-horse 1 to 20-horse power. 15 owt. to 20 tons. er, Slr poae 
No Bullding requ red. With or without Jib. For Whart or Rall. For Steep Tobe and and Quick Curves Ptanct by H.M. Government 


M468 
PARTIES ARE CAUTIONED AGAINST USING on PURCHASING IMITATIONS oz INFRINGEMENTS or THESE PATENT MANUFACTURES. 


Patentees and. Sole Manufacturers—ALEXANDER CHAPLIN & Co., Cranstonhill Engine Works, Glasgow. 
___ LONDON HOUBE—63, QUEEN VICTORIA STREET, LONDON, E.0.__ 


JOHN EOw LEE & OO. LEEDS, ENGLAND, 
MANUFACTURERS OF 
Steam Oultivating Machinery — Traction Engines — Patent Compound 
Yorkshire Semi-Portable and. Fixed Engines — Semi-Portable Engines — 
Horizontal High-Speed Stationary Engines — Hauling, Winding, and 
Pumping Engines — Patent Automatic Expansion Valve Gear and 
Governor, for ensuring Economy, Regularity, und Safety—Boilers of all types, adapted for 
every hind of fuel and country —Steel Portable Railway, for Sugar, Cotton, and Indigo Plantations, 
Contractors’ Works, Military Depots, Workshops, Mines, Timber Yards, Agricultural Holdings, &o.— 
Locomotives of various gauges. 3061 


CALCUTTA EXHIBITION, 1884, FIVE FIRST PRIZES. : 
Buda Agricultural Meeting, 18&82--Two Gold hated Exhibition, 1890—Three First Prizes. 

and other Awards anover oe Sie enlvaral Meeting, 1881+-Gold Medal 

Vienne Agricultural Meeting, 1882 — Special ploma of Merit. and other Prizes, 

Diploma for exoellency of work. Paris ixhitides 1878—Grand » Gold Medal, 
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BOILERS » this principle 
have been in constant work for 
some years, with great success in 
the cconomicsi production of § 
steain without priming. There |} 
are no parts liable to collapse, 2m 


or stays subject to corrosion |. replaced quickly, and with great 
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Government Farsign Countries. 
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€ ISAAC STOREY & SONS, “= 
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BRASS FOUNDERS, 
ENGINEERS’ COPPERSMITHS AND BRASS FINISHERS. 


)- Large Stock Kept of Engine and Boiler, Mountings. 
ENOTT MILL, MANOHBSTBUR. 


_LOWBON AND CONTINENTAL ITINENTAL AgENTs—THOMAS BAINE BAINES & SON, 58 & 63, QuaEn VICTORIA STREET, Lome £. .C. = 6088 


EARNS PUNE. — 
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CUSHIONING. 


PEARN’S combination 
of the SLIDE VALVE 
and PORTS in the AUX- 
ILIARY OYLINDER is 
the Simplest and most 
PERFECT CUSHION, 


SIMPLICITY 


AND 


DURABILITY. 


It has NO INTRICATE 
PARTS. 

The Workina Parts 
are the aame as used in 
the ordinary STEAM 
ENGINE. 


It is as simple and as 
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ie Sole Agents for Londen and District: Messrs. A. HAAOKE & CO,, 2!, Lime Strest, Londen, £.c. 
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Fags Works, 
‘LOCoMOT VES 


Hl STOCK OR IN PROGRESS. 


Engines Boiler & 
COMBINED #1 ft il 
léin, Ti Zit inking, paming,  espesl Work: iim 
phil IN STOCK. %& 


ist vt. 10th Sept. 


—& COMPA ly, 


SALFORD ROLLING MILLS, 
NCHESTE 


Baas. Bis, ‘There Steel oF Iron Wheel 






































P. rR. JACKSO! 


‘eres AND IRONFOUNDERS 
MILLWRIGHTS, ENGINEERS, %c. 





: | f i! ; . F fon : : 7 P _ ' mi a ve then eta i ; , Castings can be obtained 
JACKSON'S ae na ee ig | gle almost rade 
& ae ae. art 38 “ a a ae rey i Al 3 eer, ght, or 
ieetet ote le | at of oe Ne | Oh F ; | Machinery 
| Spur, ‘Bevel, \ | Se i erchant. 
Worm Wheel Gury ahold bo taka 


CASTINGS. St 
PUL LLEYS § 


pe. R, Tackson 


Straps pa de Bones, 
Spur or Bevel ° a at ae ar Te Se ao pt z 
Mortice Wheels <tr a Oar, oo WHEELS. 
with Machine =“ a ae ae: ‘ - - a We RRS ete ate And each Wheel should 
cut Cogs. ) a - ee TR wis MARK 


rein arias i kev f ane Machinery, and erected when required. 
__ MAKERS OF Pires aE 8 PISTON or rae “i , SINGS, in or pce od by Mach ** need wh ea arent work ¢880 
BERKELEY STREET, 


Solar van, ACHAT Ta GIBBINS & Co. AST 


11, QUEEN VICTORIA ST. 

LONDON, E.C. 
STEAM.& HAND CRANES, 

-4PORTABLH, WHARF, DERRIOK,| { 

“FOUNDRY, OVERHEAD, TRAVELLING, | | 


Warehouse Cranes and Pile Drivers, ¥ 


ec 1601 

Warehouse Lifts and Hoists, 
ORABS, JACKS, PULLEY BLOOKS, SCREW 

COUPLINGS PLATELAYERS TOOLS, &c. 
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PEN MAN & Co., | : MAKERS OF 

CALEDONTAK IRON WORKS, (im |} \ "oo oneeeeeeeeren ALL CLASSES OF 

' 377, DALMARNOCK RD., QAMmNIGEE2) | Senn = ie ‘BSTEAM BOILERS 
GLASGOW. Ea / pee abe | 4 FOR HOME & ABROAD. 


FUINWOMOROM STRUT, m.C. 
Ronmpomnm SE REOR wT OED Tee oe ET ' 
TION ATER —THORO CONOMY OF FURL. _ 
Meee oA RO a ES eee uttiva: Bimelosts aud Gk SMOKE CONSUMING APPARATUS yet introduced. = 


~ AROBERT ROGER & Co. 


Stockton Iron Foundry, Stockton-on-Tees, 


4. @fEAM AND HAND CRANES of every description. 
ae Gaines Pen Serag Gan, Wat ight Dor &o,, ke. 
a 

| a DONERY FEED 


Horizontal & Vertical Steam sailed & Yacht Engines 
oe oe ait we We 

MAWLAM'S PATENT RAILWAY TRUCK COUPLERS. ai : 

ILLUSTRATED CATALOGUES ON APPLICATION. ieee Segre 















4 W 
a 
a rae: 
4 4 ti ta 
a4 um A 
q 
6. a %, I 
. gt on 
7 


+ 
~ 


x 
ae 
i” = 





’ 
’ 

4 

he 

4 
aca 
? 
ya 
Y 

, 


Pa 
fo te 


ENGINEERING [Seer. 26, 1884. 
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The PORTER-CLARK PROCESS 
Removes Lime, osia, and Iron from Hard Waters, and thus, the 
causes of Jnorustation in Boilers and Pipos This lrocons is in uso 
in Paper Mills, Breworlos, Ruger Works, India rubber and Telegraph Worka, Ice 
Marites tories, Mustard and 00) Mills, &eo One Sialvay Companys employs at 
for focd water to the extont of J ,000 gallons ially, and one of the London 
Water Companies at tao of its Pumpliie Stationa It ie ajay in use in County 
Arylams, Public and other Schools, and Private Mansions The pure water of the 

a] 


ialk wolla, and muddy water of thi Thames hefween Tlackyall and Woolwich, 
JOHN H ENDERSON PORTER, PATENTEE, are rendered woft and (lear 6296 


DESCRIPTIVE CIRCULAR ON APPLICATION, 
a & za, ruDpor SC RUIT, BLOonNDpDon, zl. o., furnishes the nocoassary Plant 


fre! — ae ee 


JOHN MARSHALL & SONS, 


CKLASGOW TUBR WORKS, GLASGOW, 


MANUFACTURERS OF 


ae 2 as ae - — cee oe =e 
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FOR MARINE, STATIONARY, AND LOCOMOTIVE BOILERS, &o. 761 
WROUGHT IRON AND STEEL TUBES OF EVERY DESCRIPTION. _ 


MORRIS'S PATENT 


INSTANTANEOUS HOSE COUPLING. 








- UN METALLIC CISTERN ) MORRIS'S PATENT 
SPECIALLY pEesianep For use in DIAGONAL DOUBLE WOVEN 
Ce ree SPRING MATTRESS. 


Handiest and nrost powerful in csxiate nice 
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Only Spring Mattress with a Smooth Surface. 


NEVER oe OUT OF ORDER 
EVER NEEOS REPAIR 
NEVER LOSES IT6 SHAPE 


i im "HNypt at ' ; 
SIMPLEST AND QUICKEST IN THE WORLD a BS tS: au) nd 
Used by all the leading Fire Brigades in Europe 


OVER 60,000 SUPPLIED 
HAND POWER PITRE ENGINES of alt Lonels cond 


sere steetethade far eterna clint MERE 





HOS PIPES of Copper Revette? Leathe, dndva 
Rabie, Cuneecand Rebter- Lud Crnrvias 
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ae - 
rapt ironies a 


J JOHN MORRIS, Fire & Hydr ‘calla Bneineer, REG ENT \ Worhs, Satvorp, MANCHESTER, 











GALLOWAY & SONS. 


EFTIRST PRIZE AT ‘PARIS, WV TEEIN IN & & PHILADELPHIA. 











‘ HAVE ALWAYS ON HAND A LARGE NUMBER OF 


NEW STEAM BOILERS 


MADE BOTH OF IRON AND STEEL, 


READY FOR DELIVERY. 


The follawing 1s a List of those Boilers whieh are now completed, and which may be despatched at once with all their fittings :— 





Pength Diameter Material Workang Pressure Length Davucter Material Worlung Presau 
Throe Galloway Boilers 30ft by Tf O1in Tron 70 lbs One Galloway Boiler 18 ft. by 6ft Oin. fron 70 ibs. 
Four, » 8f by 7 Oin " 70 Ibs Three Twoflued .,  30ft. by 8ft Oin, Bteel 80 Ibs, 
— © ee ae eee ee One, » 80ft by 7ft. 6in Iron 70 Ibs. 
ne . ” af. by ee ) 
One és _ 24 ft. by 7ft. Oin. ¥ 70 Tbe One ” 5: 22 ft. by 6ft. Oin. Iron 70 tbs, 
One " r 24 ft. by G6ft. 6in. » 65 lbs Two One-flued ss 30 ft. by 7ft Gin. Steel 80 Ibs, 
Total, 26 Boilers completely canna besides many others in progress of construction. 433 
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Address, W. & J. GALLUWAY & SONS, Manchester, who will fatal. icles Specification and Prices of any of the above Boile 
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HYDRAULIC RIVETTING < K 





















France, Belgiem and Holland— 
Mr. H. CHAPMAN, 10, Rue Laffitte, PADS 
Gerinany and Auatria- 
Mr. G. DIECHMANN, 41, Bahnhofstr, 
Essen, a/d Ruhr ; 


United staten— 


MORGAN ENGINEERING 


~“ Sole Makers 


AND 


Co-Patentees, 


FIELDING & PLATT, 


GLOUCESTER. su 
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Apply to RALPH HART TWEDDELL, 
14, DELAHAY STREET, LONDON, 8.W. __ 


IGE FPRVSSUEE BOr...BRsSs. 
Best and Cheapest Means of Preventing Unequal Expansion. 


“ WEIR’S” PATENT HYDROKINETER. 









ER 4,000 IN JU 
"¢ & J. WEIR, THE RUSSIAN NATURAL LUBRICATING OIL. Gold Medal, Paris, 1878. 
ce copetioriv oleae tara our, | Never maces or ticle 
ever Zou ens 

49, JAMAICA STREET. : ———— 

GLASGOW, RAGOSINE & CO., 
NOL Ere Wa REID BOO 7, IDOL LANE, LONDON, EC., 
BROWN. Sracenues’ Yonpos, KC A wR >And Love Lane, Quayside, Newcastle-on-Tyne, 
nUGnES | & oeeN aoe ee ene. Works -BALAOHNA and CONSTANTINOW, RUBSIA 
AGENT FOR Boanpinavia & Gunmany A2k1 Pre fants and full pert wdlara on anplication es 


ee er eee 


swesizy STEAM BOILERS  “<ittic 


(OORNISH, LANCASHIRE, AND VERTICAL 





* TeaTiMoNtAL frou Messrs,  Rownrs Mare, near Rtakport, Jaa 7, Jee 
PORTABLE ENGINES. GENTLEMEN ,—Wo fave ate had onc of your Portable Enjinos and 7 foot pan Mortar Milla, in constant VERTICAL Combined Eoihes 
MORTAR MILLS. work for the lost twenty months, and have great pleagurein stating that they have civen uh ovory sitista and Botlers. 5109 
‘i “ tion, and for conetriuc tion, atrength, and workmanship arc the boxt we have keen - Your respectfully, 
SPECIAL OLAY MILLS. Muweirn BMEDLEY Likes J & Ro BOWDEN Ctailde Th) HORIZONTAL ENGINES 


i HYDRAULIC RIVETTERS 


= re 


FOR 


ALL GLASSES. OF WORK 
FLANGING, BENDING AND FORGING PRESSES. 
Hydraulic Pressure Pumps and Accumulators. 


EWDOHRAULIG CRANES. 


HYDRAULIC PRESSURE VALVES, 
PACKING LEATHERS ano MOULDS, &c. 


HENRY BERRY, 


“CROYDON WOoRKS, LENDS 


Maker of Ship, Locomotive, Carriage and Wagon Builders’ and 
Boiler Makers’ Tools. 6110 
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THe HuNSLET ENcINE Company, ee TAR AR CONPRESSOR 


LEHDs. —0:— | . | ill 
LOCOMOTIVE ce: : 













7 
So 


TANK ENGINES| ese Machines are 
Of all descriptions and any size, for specially adapted for 


Iron works, Collienies, Contractors, 


Docks, Manufactorses, Branch | High pressures up to 
Railways, &o., &. 


== | 


= 
s=e2 =a —— > = 
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Specially designed f otreu 

cia reese, | O00 Ths. per square | | | 
; Pes |, eM: or 

ARRANCEMENTS MADE FOR Hae SOSH | iat, a 

On Purchasing Tease or othorwise | AM, 

AWHHL: 

| I; 

FOR LOCOMOTIVES MARINE GR OTHER ENGINE i 

a de Se Oh | i 


Mi A [et 







TAITE & CARLTON 


OB) QUEEN VICTORIA ST. LONDON € © 


Mf ANS: 
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avg ss gts meta ate TTR lr rar pa ; 
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3410 > CUSTOMERS USE 


DECAUVILLES PORTABLE RAILWAY] Mh 


Awarded 25 GOLD MEDALS, and ALL FIRST PRIZES, 14 for the fog Bey die ess 
laat eight years. 


40R7 


PARTICULARS AND PRICES ON ——— TO 
Raihvuay ana’ Wagons for Sugar Plantathtns, Farms, Mines, Quarries, ‘ 


Contractors, fronworks, Brick and Cement Works, Docks, Harbours, OLIVER & CO.., Limited, 





Ratlway Extensions, Fortresses, Military Expeditions, Narrow Gauge Broad Oaks Ironworks, Chesterfield. “ 
Passenger Lines, and the like London Office: 9, NORTHUMBERLAND ST., CHARING CROSS, W.C. 
FOR PRICES AND PARTICULARS ADDRESS MO i en er 


——— FIRE BRICK HOT BLAST STOVES 





Sins (WEIETwHLis PATUMNT). 


——Ssees eee ee 


ee a a 
+ f : 


te an 
-— — i LIST OF STOVES IN WORK 
- ie Seer, Cn OR CONSTRUCTION. | 
aati “ve we STEARINE a wi _ Sitch | a Rina 
HAYWARD TVCEH” AND CO. = = 7 
84 & 85, WHITECROSS STREET, gle a = ws 
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ELON DON. | iif pei oe ee a 
or || i ie - a , cs | Ine aod 
" r HYDRAULIC PRESSES | Fem | a se 3 
- FOR 1 Lihue! | @; 7 oi fe ‘ peecy" feet DS RS 
Re bas Ge = tt ma "795 SOVES IN WORK OR 
TALLOW, OIL, Nal ih, CONTRUCTION. 
WOOL, "| pnp His 
STEARINE, MW ad | ve aren See. MAUR: ‘Or. eae, 
en (Nv irae” dole Maron, Dan 
pied MR onset & OPETIRSER Widen eines 
wy 3 ge at! ete B snd GORDON, eee 
CONTRACTORS | a ee. i Sani, 
HM. GOVERNMENT. (l= ie a ‘honor me WILLIAM { WHITWELL 
For Peiingscer rane " Bales. 4930 For eae aol from castor aad) &e nit fr Goma aud ere: inane STOCKTON- ON- TEES. 
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THE CLYDE RIVET WORKS 0, GLASCOW - M@ BEESLEY'S 
: = Pm WEA PATENT VERTICAL 





Multitubular 
Boiler, 


— WITH QUADRANT FLUE TUBES, — 
ADVANTAGES 
Compactness, Durability, Economical, 
Accessible, Cheap in First Cost, 
Suitable for all uses, and adapted fur 
Export 


VARIOUS SIZED BOILERS 


IN STOCK AND PROGKESS 





Bhip, Boiler, ardor Rivets, arene Spikes, Screws, Screw Bolts, Nuts. 
gat MATERIALS AND WORKMANSHIP MODERATE PRIOES. 
BONES DELIVARIBA OF ALL bam AND earORT: ORDER __ Son 


WHITEHOUSE & CO., 


TIPTON HALL CHAIN WORKS 


TIPTON, STAFFORDSHIRE, 


ee a re re SH ee 


MAKERS OF peo CELEBRATED 

















\ I 
i | | 






Hh xt lf . af efi SS 
tn a Hiustrated Prico Lista Post free upon application to Patcntuen 
tal tit mi ily ll, 


i = BEESLEY & SONS, 
Md 





MANUFACTURERS OF 


CRANE ORDERS ate: Cornish, Rastrick, and 
IN IRON OR HMIID STEEL. 
DESPATCHED — ES J otung dn by Machinery Pintle Weckmaanp a 
m | aly a. nie FURNESS BOILER WORKS, «7 
INCLINE RECEIPT i ' __ BARROW-IN-FURNESS, ENGLAND. 
OF 
GHAINS. TELECRAM. 





ALL HIGH-CLASS CHAINS made by EXPERIENCED WORKMEN, from|| 4s |<. ie 
SPECIALLY-PREPARED IRON, under the most careful PERSONAL SUPER. i —_ ee 
VISION, thus ensuring the GREATEST POSSIBLE STRENGTH, UNIFORMITY, [poe etait erent ene ee tige of the tocth befare bese chartered. 


dotted outiime shews the shape of the teeth before being sharpened. 
and DURABILITY, 
























Used exclusively by many of the Principal Railways and Leo 
SHND FOR PRIOCHSB. p21 Marine, Locomotive, and General Engineers. ¢\ 
AGENTS :— Specified in all the Indian Government 18) 
LONDON: J. 0. 8. OGG, 18, Oratched Friars, F.C aa ech illic at a cabin eg an 
MAN ROWN, 7, Exchange Arcade. pe 
Filés so treated cut much faster, actnal tiling will more than 
__LIVERPOOL: BOLT & LIVERPOOL: HOLT & ADDLINGTON, 24, Fenwick Btreet. work siareirouly, aud -wour ant » 





fonger than the 


HSE TEN esIOW OF KFA TAN =X. 


\*) 
: eo 
rdinary kind ev LAs eines any Sheffield File Manufacturer, and La 
The EJECTOR CONDENSER, — 18) ew ge Soclate pour I'affutage des Jimes, (24, Rue d'Allemange 


£7 These Files may oe obtained from 


Paris, by specifying on orders for piles, "To be Sharpened 


MORTON'S PATENTS, by the Sand Blast ’ 





—- 





a8 r 


pero ae ee Haklies an! Steam Pure ~ THEHMAN'S PATENT SAND BLAST CONPARY ponds cil (Oe 
ge 4a ALEX" MORTON & THOMSON,|" ———————Sst—<SéSéCSsétSsSststsS<C Se 





SULE PATMNTERA AND MANUFACTURERS, 5a 


96, BUCHANAN STREET, GLASGOW, 


ei ee ee 


lt en jh EMPIRE LUBRICNZS. TPA 
CLAYTON & & SHUTTLEWORTH, | SB casar sanoewarsn st 


Stamp nd Works, Lincoln ; and 78, Lombard Street, London, 

















MANCH ESTER. 
E%. The Royal Agricultural Society of England have = Tene a 
awarded every FIRST PRIZE to CLAYTON AND\| & ; 
SHUTTLEWORTH for PORTABLE and other| [£ GRANDISON'S 
STEAM ENGINES since 1868, and PRIZF8 at| & 


every MEETING at which they have com- 
peted since 1849, 





Empire 
Lubricator 


Which shows each drop of oil passing into 
the steam through the medium of a Glass 
Tube, and is the BEST APPARATUS now 
known for Lubrication of 


STEAM ENGINES, 


=‘ 
CES 
. 








Sa ee 


Steam Engines, Portable and Fixed, Over 21,500 Sold). 


Wood, Straw, and every k 


Thrashing ‘Machines. (OveE 19,500 Sold). 


Straw, Corn & Hay Elevators. Chaff Cutters for Steam Power. 
Grinding Mills. Saw Benches. Traction Engines, &c. 


GOLD MEDAL and First Class Certi-\ Gold weal and oe Prizes have 
fioate at the Calcutta International gen awarded to 
rae CLAYTON AND SHUTTLEWORTH 

ee Exhibition, 1888-4, be ae Hy her igshaiavleny 

4 and Colonial Exhibitions, inoludin 

| THE ONLY GOLD MEDAL London, 1851 & 1863 ; QO: 
: awarded for Paris, 1855, 1867, & 1878 ; 
% TABLE 8TEAM ENGINES. Vienna, 1857, 1868, and 1878. 


gees in English and in all European Languages free on application. sic. 


jews. t { 18d, xApdia 2 “i, 













Lubricatora sent on approval to any part of 
the kingdom, and references given to users 
in all parts of the inhabited world, 





4703 
FURTHER PARTICULARS ON APPLICATION. 


ae ENGINEERING. [Sert, 26, 1884. 


MARSHALL, SONS, & GO., Lime, c=es. 


BRITANNIA IRONWORKS, CAINSBOROUCH, AND MARSHALS’ BUILDINGS, 79, FARRINGDON ROAD, LONDON, E.C. 
MANUFACTURERS OF PORTABLE, SEMI-PORTABLE, HORIZONTAL, FIXED, VERTICAL, 
AND TRACTION ENGINES, THRASHING, CORN GRINDING, SAWING AND 
TEA PREPARING MACHINERY. 


J HORIZONTAL ENGINES WITH INSIDE GRANKS 


3 to 10 HORSE POWER INOLUSIVE. 


These Engines are self contained and vory really fixed, they arc of great stronyth and extra ir ata fn ang as ae fitted either with Kqulilbrium 
Throttle Valses and Quick Bpeed Governora, «cr our Patent ‘Automatic Expapaion Valve Gear, at option 


ey, CALCUTTA EXHIBITION, 1884—FIVE GOLD AND THREE “SILVER MEDALS. 
AMSTERDAM EXHIBITION, i883--THE DIPLOMA OF HONOUR. 
ELECTRICAL EXHIBITION, CRYSTAL PALACE, 1882-—GOLD MEDAL. 
MELBOURNE, !88I-HIGHEST AWARD FOR ALL EXHIBITS. FIVE GOLD MEDALS. 
SYDNEY EXHIBITION, !1880-~TWO SPECIAL AND FOUR FIRST PRIZES. 
PARIS EXHIBITION, 1878—TWO GOLD MEDALS AND OTHER PRIZES. 
__ Catalogues in English, French, , German, | Spanish, or Russian free on application. — 2529 


-. ano COQ,, 
ae. 


ees 






















NEAR GLASGOW. 





MOSTING . 
EMOINE : 





POMTABLE 
FOATARLE | HAND CAARE 


sTRAM crane he DERRICK Granc oi 


i a80re 4 or #4 en 1To 190 TONG 
a Om? RUSSELLS ‘new Parent | Re ij “Wee " | i 

























STEAM DECK ee 
SS ne en SE —— ~ 


eee 


aE s Palsomete Engineering (0. 


mi NINE ELMS IRON WORKS, LONDON, S.W. 
: And 61 & 68, QUEEN VICTORIA STREET, E.C. 


= AGENCIES in NEWCAST2&, LIVERPOOL, GLABGOW, 
MANCHTSTEK, ABERDEEN, BRISTOL, &e 
The Ubustaation ae au No Tt andl a No # 


ae Boman! 
Palum ete eapalle uf diauharguig together about | copa : See The Pulsometer is admirably adapted for 
82,000 pallona per hour When the dock in enpty te - ee . cs “read 7 
the Anualler pens can bo kept working slowly if _ _ cs all difficult and awkward situations, and 
there is any leakage to contend with . jo os: ee Ee “ences, where the Pump ig required to be sus- 


we ee eee ee 


= —_ 


Che (Juisometer- 
PATENT STEAM PUMP Seem 


Te udunrubly adapted CStnOn st wany other aie 
or Draining an uals mpty ing Docks 








ADVANTAGE S. | eg : | pended on a chain as in all tidal and 

ee oe aaa | ne ec apc a f well-sinking operations. In cases where 

oiling, cleafif skilled atten- jf * % =e ema @.ctge proportion of solid matter has ts 
g, fiing, o | _ ee uEwuMMeEEE, be raised it stands pre-eminent, ag it 


dance. Valves — ass small chips 
&c, freely. Great Durability and 
Simplicity. 


NUMERGGG RO"ERENOES “FROM FIRGT-OLASS 
_ FIRMS ON APPLICATION. 





fee = ] no_mouing parts to cut out except i. 

ek | ee simple and easily replaceable values. The 
“re absence of exhaust steam is a great 

che es convenience in confined spaces. asso 
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— DEWRANCES Co 


I58 CREAT DOVER STREET LONDON SE. 


—B. re S. "MASSEY MANCHESTER. 


A DOUBLE & SINCLE-ACTING §' STEAM HAMMERS. aati 1,  Recetved the ONLY Medal ial Steam Hammers at the Paris Exhibition of 1878. 


olny halt T with Se'f Hand Mott in alth t | ies 7 ene Lah. Solenhibe tlh i d duaty oct é ae 5 heeds 1 Pris ine Bantete 
all Hay! fy ageehe 20 Tons, nad oWons, In aither case piving Moscow, 1872, Vienna entific Indus r 8 Paris, 137 
e LOW, whils the former mr bo worked by hand whan dosired rge Philadel phia, 188; Sydney (Australia) 1080 


and Liverpool Hociety, 1876 U. 5B Centenn 
mers, GEAD “ieenived Framing, in Gest or Wraught Small Hammers, es a oo Te orth East Coast, ] t Atsetenda 
up to 500 blows per minute, in some casos ere worked by by the foot of the Smith, \_ as ares CIRCULAR BAWE for Hiot Iron, Bett 8 PATENT. POWER HAMMER 
pias requiring a1) separate driver a es 
BSPEOIAL GTEAM STAMPS, DROP 
NAMMERS 













om ke 
Zen me ce 


pee 60 te (00 y usuatty in in construction, 


ee tthe 






a ms 





; [ Rees at the General Post Office 
asa Newspaper. 


KHNGINEERING 


An Sllustrated Weekly Sournal. 
EDITED BY WILLIAM H. MAW AND JAMES DREDGE. 


es —— 


OFFICES FOR ADVERTISEMENTS AND PUBLICATION, 35 & 36, BEDFORD STREET, STRAND, LONDON, W.C. 


a ne a EL rE ere Pa ee re rT a a tp 
Se cna te incarnate 





een me it 





VOL XXXVIIL—No. 979.] LONDON: FRIDAY, OUTOBER 3, 1884 Ube ron As 


eee te REE RN 


CONTENTS. Paar 











ee re) ry eens had, — 
~ 





ey a 
es 


ibe “Di ac Differential” Pumping 


ENGINE —DAVEY'S PATENT for 














al 





ee oe ee 















team Taunchos <= Mocs unter ad English I okt 
































































TARROW and COMPANY, Poplar, Londoa, ENGINEERS AND MILLWRIGHTS, 
The Iron and Steel Institute . 308 propared to contract for— IRON AND BRASS FOUNDERS, BOW, LONDON, FE, | Dralning Mines, Wator Supply of Towns, Irrigation | 
Horisontal Engine with Oraig snd Motion’ 8 Valve Horew Steamers having speeds up to twenty-six DREDGING MACHINERY Supplying Dooks pa Sewago, and eral 
Apel a awn ri fet Ot oun Sachine const aed will CaM! ay ATENT CAPSTANS HATHORN, DA RY, too. LEEDS 
- own to 6 os of water ru “WIL eee : 
The Manufacture of Open-Hoarth Btee] (Illus for Boats built abo ry «778 LAND AND MARINE STEAM ENGINES H,D,& Oo havo Patterns cf“ Differential" 


trated) 316 


PISTILLERY AND BREWERY PLANT of all all sixes from 5 to 500-horse pares and have fac 





























bert Bri Floor Mills (1Rustratad) 318 ] a ted FLOUR AND RICE MILIS lities for supplying vory powerful Enginow and Pum 
vit es ~ eastbourne Water Works Qteam unches, fit with WATER AND GAS VALVES, CRANES, LOOK _.___ ataahortnotinn a7 
in 319 really efficient and actamible tubular boilere GATES, &c. PUMPING MACHINERY — 
in ba cicas cou seeaads 921 tess tolls ill bee fund. Ganvelicd, = Apole HUNTHRE VA VATENT FLOATING CRANE FOR! ocomotive Tank En Engines 
: Se rieed cot designed and constructed b 
The asthe of Boptember, ba va eae le SHRAN end £100 ,Bekenhona "Boe p peed 4749) = TEAM LAUNCH MAC MACHINERY 4055 i NING, WA and op AND Onkary, 
uadel Electrical Exhibition Bo oyne Engine Works, Leeds. 
, W Osadetsacs OU PEiiaaeient 33/@ateam Launches in Stock.— oiler Tubes, Iron, n, Steel, and | see thetr Illustrated Advortisdment, page 43 
The Electrical Oonforence at Philadelphia VOSPER & CO, Broad Street, Portsmouth, Lewaus eel 
Eleotnc Lighting at the International Health Build in Steel, Tron, or Wood, Soa-going Launches, err Home oe ee a enn 5. nEGiG tive Bee Paw oa 
Exhibition No. VIL. (Iluatrated) 34 | Atted either with thelr Patout Silent  Kingines of ot Wolenanbian eee chai ek Engin ’ 
Metallurgical Hotes 325 {© : he 
Vv " In salt wate Built by THE FALUON ENGINE and CAR WORKS, 
Motes from the United Btates 325 Ve CO's Steel pia lag ade u be e 8. Bi Oosep h A ir 7 oe Limited, Loughborough 
Fleotno Lighting Notes 326 | orrestt & Son, Jiondon, MARINE, mien WOnEa. __ _. Soe Mustrated ‘Advertisement, pago 10 
ne : oe ato LAUNCH. irra oe. gunat Burson, STABFORDSHIRE, | |He Patent Corliss Engine 
Reconstruction of Ordnance 328 NEERS 4457 STEAM, ' And PATENT OORLI8S GEAR ENGIN 
Tho Electric Light at the Health Exhibition a en es Ch. BORING, sh cay 1 Orrions een . imps sean secant we ae) eae 
Moline Breas wih Tvs Bra ws| (XL. F.G. Des Vignes, Chortsey,| oouuimi Mancina Bunker Foundry, Lasky, 8h Theg eta 
The Intlux Injestor ' 328 * Surrey, Builder of First-class Righ Spoed Steel LARGE TURES | Queen's OHamess, 5, MARKETST donsing, and eras cnd Al aa acta ° Mills, 
The Properties of India-Rubber 327 | Yachts, Leunchos, & Torpodo Hoate Kwtab 1460_ 8704 LAU WELDED |" Mi UW SUTCLIFFE, M “a9 ago | Md) Paper Mille and General Engineers. Machinery 
I b) 
=i ie lately and the Northern Counties ot Miller & Tu 9 Steam Launch | 7272 PLAY Sy a craatsss . “ie oy iat from the ig “S5IK 
y BUILDERS, Daun LONDON ohn ) Ta : 
Noten frem sore are - ‘ = Uustrated Price Lista, with Photos , Six Stamps 4547 J ames Russell | and Sons, J pane ies oe | sANVINCer!, 
The “ Univerta Ragin ieee CROWN TUBE WORKS, WEDNESBURY Advortives his STEAM ENGINES, STEAM 
Notes from the South-West a28 Ste am and Hand Cranes, London Warshouse 168, Southwark Street, 8 E. | HAMMPS, STEAM PUMPS, do , in this Paper ever 
. 320] h OVERHEAD TRAVELLING CRANES Leeda Warchoune 6, Mark Lane, siege Fortmght _Catalogucs, ‘ue, ‘on pn application Aix 


“Bagineering' Patent Reoord (1Uustrated) 


Bugravi of the COMPOUND Seay DIRE ee hy Cotton Rope or Tumbler ; 7 _ Price ice Lista on application a __ 5001 
WADUMPING. ENGINE” AT THE BAST- Bee UtECT AGTING STEAM HOINTS. AIR COM teel Hydraulic Cylinders.— 
U BOI, HYDRAULIC PRESSES, HYDRAULIC rought Tron 4 Malbegs and 
__ BOURNE WATER WORKS CRANES AND LIFTS, DONKEY PUMPS HENRY BESHEMER & CO , Limited, 

















= a HENRY J’ co Ls ca Pian aces b, BHEFFIELD 
8 4 , 4 ’ 
ortland Cemen 73 spas LONDON eee 2 ALBION Ture Wonand BinstiveuaM ___.._5ee Advertlsomont laut week, page 36 BBM 
= ord aie eae ge WARKHOUSES-— 7 d d ll’s 
John Spencer and Sons, peal cera f | weee® 
' Strea Pee 
manufactured by NEWBUEN &TEEL WORKS cnchaste. fe Ulackts 


Manchoster ce Blac kPriacs Street __ a 


Patent 5 Spring Safety Valves. 


THOMAS ADAMS, 
WoRKS OF THRE “ANT aXND BRE,” 





NEWOASTLE-ON TYNE 
SPRINGS, BUFFERS, STKRL CASTINGS, FOR 
GINGS, TOOL STKEL, FILES SPRING STEEL, &0 
SIEMENS STEEL RLOOMS AND BABS 8703 
PARLIAMBNT MANRIONS, | VICTORIA ‘St, r , LONDON, BW 


Hydraulic Rivetting Machines 


14, DELAHAY STRFFT, WESTMINSTER, 


Francis and Oo., 


«714 
ate seer te Nine Elms Brand, established 1810 














London, 1861 ; Philadelphia, 1874 , Paris, 1878 LANDON, 8 geo 
Vauxhall, London Works’ Cliffe, Rochester J nner & Phillips, Telegraph WEST GORTON, MANCHESTER Por as 
A AD EE ST Ta ce GUERRA, EL ICTANS, oS CON kes Boe Hihuastratod Ady ertin ment laat iia by ue bh] ; 
ortland Cemen t, Balad mp Union Court Se lee ee PEC | sue LARGE ILLUSTRATKD ADVERTISEMENT, ‘ Sor 
enuine and of the heat Ee , {6 applied by Makers of all Machinery, & , for the complete equip- SEPT 19, PAGE 4) 4872 Sterne & C 9., Limited. 
the WOULDHAM CEMENT or home card siePad es Bese et 
coasumption and export —For prices, hes address aise of ectrie fa monde, Gi ° Factorice and Steamers, ENGIMEERS, 
#9, Lime Street, Loadon, E O. 1730 en te Cae pe oot [ihe Only First Award for Sols Makern of 
ht STREET ENT Woon. wane MACHINERY granted to , r 
u ob Portland Cement homas Kell and Son, Litho- Kuropean bxhlbitors wt the Syonky INTERNATIUNAL (lerk 8 Patent 
g y Extinitios, 1879 40, was awarded to 
COMPANY hers, &o, execute every deci tion of 


gTn 
Printeae ny Chromo-lith aphy, Ungraving, and 
wineering, Architectural, ant Pictorial 

Drawing in best manner Papor Drawing, photo-litho 
hota --40, King 8t , Covent Garden, WO 8462 


She Best and Cheapest Belt.” 


Boe largo Advertisement alternate weoks 
LANCASHIRE I'ATENT BELTING AND HOSE CO , 
“Wire Worke” Malls, 


John M‘Dowall & Sons, 


Saw Mill Kngineors and Wood Working Macluinista, 
Walktishaw Foundry, Jolinstone, near Glasgow 


LONDON AuFNT fO20 
JB AUTHRIE, 70, Hinhopsyata Streat Within 


() kes, 


MANUFACTURBRS OF 


Portland Cement 


of ine Greatest Strength and best Quality Reman 
and Tdas Cement, aise Lins la o Lime, Ground 


RUGRY, my A WIOKBHIRE. 
Wonras Naw Buon AxG AND elas OE oa teee 


-, See Qtarting 
(F25 Hypgine. 


FPIGHEST AWARD, 
BRITISH SECTION ELKUTRICAL EXHIBITION, 





5 7 





QUWA C 5 RIS, 184 
Qidham Brothers, ATRANQEWAYS, MANCHESTER fl51 ce ea eer aes PARIS, 1883 
R E. Crompton and | Co., <e ; GOLD MEDAL, 
¢ ELEOCTRIO LIGHT ENGINEERS, "| At kinson’s pP & nt) onveran pALACR ELECTRICAL EXHIBITION, 
MANSION HOUSE RUILDINGS, EC 4812 LONDON, L832. 


Civil & Mechanical Engineers. See Advertisement Sept 19, page 20 
sca Foundr ry and 
ENGINEERING COMP. 
Rallway Plant & General Enginoers, 
witches, Crossings, 


Turntables, Water Cranes 
Was Woe "Rovts, tite Pumpe, 
agons, Tanks, flers, Oranes 
Worka nebrohe MON ; 


Lond 
___10, BUSH LANE, “CANNON STREET, EC 


Qteam Boilers, 
Ready for Delivery. 


J GALLOWAY & SONS, Manchester 
eave keep a large stock of  QaLuoway” and 
ue “ Two-P LURD" Boilers ready for dispatch 5060 


illans’ Patent Compound | - 


ENGINES, for me and genora 
Stock sizes from 6 to 1601 A OnINaOn Liar 
Electric Lighting WILLANS & ROB. N, shane 





(5° Fipsines. 
6064 


_3, QUEEN | VICTORIA STREET, L. LONDON, yEC 


Gtannah’s Pendulum Pumps. 


KR For Prices Com HeO alternate weeks 


487 Prelds Patent Boilers and 


TUBES 
LEWI8 OLKICK & CO, London 6046 
_ See Tlustrated Advertisoment, page 2h 


eorge Russell & Co., 
ENGINEERS and BOILERMAKERS, 
ALPHA STEAM CRANE and BNGINE WORKS, 
MOTHERWELL, near GLASGOW 
ae RILVER MEDAL, PARIB, 1867 4021 


Qtcam Hammers,— 


Strong's Patent Feed-water 


{eaters and Punters, 
WITLI 


BIERNE AND WAINWRIGHTS PATENTED 
IMPROVEMENTS 


ee ee 


Finer | Wheels, 
yey Machines, 
Gpiral Springs. 


The Crown Iron Works, GLASGOW, 
The Crown Iron Works (Hollinwood), MAN.- 
CHESTER. 


5-8, Clive Sines, Calcutta, 






0 pe annon Street, London, 


; ver ] 3,000" (i? po 
* [Jeing 25 t075 % less Gs 


Brke Hp 
A2t other Hsize. 


Crossley’s Ps s Patent Self-Starter, 


ees toay how 


4776] Ditton, Ditton, Surrey Massey's Patont Hammers 
RECEIVED THE ONZV RIZE MEDAL 
(Crossley 's Patent’ Twin-Fngine [rn Roofs, Sheds, Buildings, YARIS 1878 10, Victoria Chambers, WESTMINSTER, 
Impules every Ravolttion. Very Gtoady in Running Hovem. Best work, reduced prices Dixon ‘nepscial atore wane tooo nade City Office and Show Rooma, 40, CANNON 


Hiemper Awaae a? Pak Buacrarcay Bxaiarrion. 


| Crogsley Bros, ,Ld., Manchester. 


Cavan inos Toor sare the mos oponor economioal for up ar pasta ees yea : aia STREET, E.C 
to 45 ft. on e 8 a 5 ? 
IBAAG DIXON Windsaw Ininworke ti 4305 | 10, Rue Laffitte, PARIS. 2668 
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EXHTNTION, London, 185%: 
Pividion J, INVENTIONS Divisiun TH, MUSIC 


Patron 
HER MAJESTY THE QUEEN 
*residont 
ik THE PRINCE OF WALER, KG 
Applications to Fxhibit must be made on Printed 


Forma, whteh will be supped on application to the 
BECRETARY, International Inventions Exhibition, 


ENGI 








SEWERAGE WORKE —(Conrract No 2). 


TO STEAM ENGINE MANUFACTL 
MACHINISTA 


Tho Local Board of Darlaston actin 
Sanitary Authority invite 


[lenders for the Manufacture 
and ERECTION In Darlaston of Steau; Kuginos 





as the Lrban 


Houth Kenalnyton, B Wo There must be filled up and | Bollers, and Alr Compressors in Tmplicate, Lime an 


returned ou or hatore the lat Norembeor, 1KN4 


[ 


niversity College, aondon.— 


A Course of Ten Lectures on Varve Gran 


and Valve Gear Diagrams,” for practical mien, will be ! 


given by Profoseor Arex B Wo Kevaroy, M Inat 
SE, off Tocsdasys at sh, commoeneing 7th October 
The fest lecture le open to the publie Fee for the 
Courso, One Grinea Q U46 
TALFOURD ELY, MA, Beoretary 


he Yorkshire Colleve (1 cod) 


- CIVIL AND MECIIANICAL ENGINEERING 
CLASSES = Prafexsor A BARR, NH, CE 
ELEVENTH SESSION begins, in the New Huildings 
ef the College, on the tlh OCTURBR = The pro 
spectuao may be had (frco) from the SECRETARY 

so proapo tudes of other Technical Clagses, aa wel 
as of the yonural department of Bolence and Arts 


University College, Bristol. 
ENUINEBRING DEPARTMENT 
8 IBLE SHAW 
ere Demet ar necth Guaiiie: “Saueee. 


courana for thoke intending to bocome@ hil Moc hanical 
or Klectitc Eagineors, or Surveyors or Aluhiteots 


Prorraanor 1 


884 | Alumina Mixers, Shone’s Patent Pneumatle EJectors, 


togethor with all fittings necessary for the proper 
complotion of the Machinery 

The Drawings and Specificationa can be inspected, 
and farther Information obtained at the Oftices of the 
hngincer, Mr Kowann Pritouarny, M Inet, CE, 
2, Storey 
Mtreut, Birmingham, from whom a Copy of the Speci 
fication, Form of Tendor, and other 
obtained on payment of One Guinea, 





OUDE AND ROHMILKUND KAILWAY COMPANY, 
LIMITED 


—_—_ 


The Directors are prepared to recolye 


. 4 
[Tenders for the Supply of — 
PERMANENT WAY ORANEH 

SWITCHES AND CROSSINGS 

TROT RY WHLELS 

TV ICES 

SHLAFTING 

MORO CO RIDES 


Specifications and Jerawings may be aeon at the | trict conssotion among consumers, WISHES 


éCate, Westurinater, BW, and 87, Waterloo j and surveyor, acoustomed to drain 


particulars can be | INST , C E , 17, Lorn Road, Brixton 


Basic Steel Works.— Wanted, 


a SITUATION as alin bi by & competent en- 


gineer, holding « very ble position in a Basic | both with thr 
RERS AND | Steel Works. Has declgnad aad orccted a Basic Worke | yap bed, i rew-outllag and 
on the most modern principles or GRIT, Offices | more, 
? Bed! 


of KNGINBARING, 36 and 36 
London, W 0 


Street, Strand 


eT 
Draughtsman (age 24), 

accustonied to the deai ing and erection of 
wrought iron structures, SEEKS KE-ENGAGEMENT 
Fair knowledge of guncral engineering , highest refer 
ences, London prelerred —Addross, Hl 8 , 83, Waloot 
Square, Kennington Road, SE’ G 981 


ssistant Engineer (33) Dis- 
ENGAGED, thorough draughtaman, levoller 
o, water and 


munlelpal work at bome and ab —ABSOO M 


to tako ohargo of machinery, or lead in fittin 
shop , held similar altuation , good reforences --A 
dross, W JONES, Little Chart, Ashtord, Kent @ 983 


Jepgincering Surveyor, ex- 

porlonced, ia PREPARED to ASBIBT Civil En 
Keneors temporarily or otherwise , accurate leveller -— 
Address, C032, Offices of ENaInRERING 


7. eet Ener 


MAKERS —The advertiaer, having a yood dis 


Atudenta In Mechanical Engineoring who study | OMce of Mr W oF Barto, Conaulting Engineor of | REPRESENT a good firm, on Commisalon —Addresa 


turing the alx whiter inontha at the Colley, can 
the reat o’ the year in the workshops and 
various firms in and near Bristol 


Surveying and Meldwork occupy a prominent place 


kpend | the Company, 0, Victoria Chambers, Westminster 
olives of | 8 W, frown whom Caples of the same may be obtulned 


on payment, which paymont will not be returned 
tnders, cudormx! with the namen of the Stores to 


inthe Civil Enpineering Course durin the Summer! which thoy refer, should be addressed to the under 


Term , and arringenents have been mado with lead 


enod, and delivered in sealed envelopes, at the 


ing Civil Engineers and Architicte for the antry into , Ottlcea of the Company, as under, not later than Kleven 
their oMlces of Students who have passed throngh | o'clock in the Morning of Wednesday, the 8th Uctober 


the rospertive courses 

Joformation with regard to the lodging of Students 
ain he obtained on application 

Calundar, contiintug full information, price Ta, by 
post $4 gd —For Prospectus and further Information 


bpply tas 
ALFRED Jo STOCK, 
Hepistrar aud Soorstary 


ctallurgical Department, 
King H College, London, under the dircetion 

of Prof AK PPenringros 
In tho Laboratory mitala and alloys are oxamlnod 
mochanically with the afd of powerful testiog mn 
shiners, as well an chemienlly | Extraction and 
tnandfactis diag 
and nuialyses made 


A few troe entries to the division of studies (clay or 
ssonlng) arc Obtalnalhk through the Clty and Guildy’ 
Institute 643 


: 
r Busbrndge’s Drawing 
CLASSES will RE OPEN the SECOND WEEK 

In OCTORBH, for MACHINE DRAW ING, Architectural 

Drawing, Building Construction, Practloal Carpentry, 

and dluometry = fee Lis td for whole Course of say on 

months A darge number of valuably prizes ari 
offered 
Distribution of Prizes in the Guildhall by Lord 
Carlingford, ard Novomilue 
areas: piste hy the Shoriffs, slr T a 
wand others — Proapectun free fron Mr TUS 
nl were, NHerk rt Koad, Phivistead 
reely. 





Gini. TENDERS 


re : 
SIDE, (meg REWOES PND RALLAWAYS, 
4, APPLICA -Contract No 1 


BALRY DOCK be, the Tiroctora of 
are prepared to 


CONTRACT FORK WOKKA 


[ERERY GIVEN, tha 


4 } a 
NOTICH IS Doan MawayeCo 


the oo 
pocelya 
lenders for the Constru 

: WAIT’ 
?rARKY DOCH, aituated at 
acer atnie nnd af cc etain Leet 
yen mnilea in length) 1 vannnotion ¢ i F atie 
* The Draw bre, Ryprcification, Wik of Qe : 
Form of ¢ 


‘antract, and Form of Tender, nay he acen 
' 
op and after Wed wily , 


the let Vetaber betweot 
{ Monsre 
a Four, at the CItfice. 0 

Pasha ipa fad rH M. Vavnri, 23, Pelahay &trect, 
Weatrannter, 5, and copies of 

of ceriain of the hae may 

‘ five Givneod : ‘ 

eeu ts te delivered adurosed to M 

DOW NENG, Reete tacy of tl 


Co , Vienna Chambers, Ca 
: 0 


fries ‘ 


(about 


rac 


‘ , > Hammots, as 
for Worka, Contract Lxalary required, 0 T HOOPER, best materials and at a ‘ 
Tragedy thy 1th Obaber. Tetanast to arcane {| A ae i , : * fend for etaok list a aaa 1 ank Locomotives, 4 & 6 
oe Dire: ‘ 2 ’ ae Se 
Se O : in- fication an 
lowest oF Wnt Tonder AND OTHER ondon Agent Wante ’ ‘mesa or Sale, gy im. Double Cy ‘ wheels coupies Hs eseecagt Apply 2 &. zw 
TU CONTRACTORS | ' _d SELL Steam Cocks and ante Ae eG O16 4 der PORTADLE ENGINE, by gel by ship e ual te raiabers ‘oweastle-on eg aah 
THE TOWN COMMISKION aed nb NDALK, | orshant preferred —-HRPTON & anes Bhuteworth, Pay OBTRAC ANS co ’ Beas a cise ent lant papell le as 
thority, mivike ete sea: , = eugine.—Ap Bese} s 
1 A the Construction | gente Wanted, to push First: VW Sto Stroud, Eioucentersiire. no are ocomotive Tank noe 
Naevs ! : mman a en ‘ 
‘| oe WATER WORKB for tho Supply of ae 2 - “lags MACHINE ral comvaniad ~Address | Wor Sale, beg superseded by L always in stock Minar Fe shee aa Leek fg J 
an s288 t 
Pe ak ifeations and Form ol Touder ee a BOX eal, ‘Post Office, Liverpoot —— en nes of higher Poet BP ytinders, bn 2 ake ot "RODGER PATE, gy WOUGET 88. 
soon at the Town tall, ee at w Ww | ists of Berths Vacant a Coney te gin. stroke, with ee ey at the | PULLEYS See Llustrated a 
on FN Tat fk, Westminster Chambers | WANTED fee SOC na al samo. —Can ed jaoen at Wont ENT OO Ltd Northifleet, | —— motive Tank En e8 for 
RRELL, t dora ue PON, 18, ? "1 
Saas Se ain eae en clopos, | eekly I ots stows Agents bat | LONDON nom enquiries may be eddremed Nt a Line Short Le ear 
sent im He : 4 orks,” and addressed ’ i Bh aS Se ee ee pean : ‘ 
endorsed To tari, Lualh, 8 OF BOOTS | ae ANTED Aor Sale, by the Mortgages, | uaa Peciaonian, equal to thelr Ot Osa 
. : 7 a ’ 
the 2th of Octane ed for Copica of the Bperi a ; Fk tho NORTHETELD TRON ia ey | Bagines, ola sage ve bad ot short nation 
aetlen aad Form of Tonder, whieh will be rotuined ani ted Employment In an Yorkshire (Froshot aitl, guide and ange Lea vy gradien BLAGE HA Engines Works, Gases 
bond file Tendor ? 20, haa, f : Railway and oa “sd | motive, Marine 
ge Corinieionary donot bind thome Aor Enginger' Oce, Thaet Moran enquncering | Colle t7re AE AGREDIE & EVANS, CHAS | tooace-Tym 
r 
the lowest or any tence Rewer pean 850 eben ak adress: W Ww , 12, Florence Villes, eg l Acocuntasts, Sheffield. 
ik, Middlewe. 
Town Hall, Trinda i184, Town Cla 


a1eh Gantanber 


(272¢)  Yvth September, 18st 





the documents and 
be abtaincd there on , renal 


Barry Dock and HLathwas% | 
cdi, and ondoracd {Tender | 
3,’ at or before Noon on 


prosimo 
Tho Direetors do not bind thamaclves to accept the 
lowest or any Tender 
33) order of the Board, 
29, Martin's Lane, C UC JOTNSTON, 
Canton street, London, EO , Managing Direetor 
ad olu 


~~ Pee 


TO ENGINEERS 











THE COMMISSONLRS OF IRISH LIGHTS, being | Stroet, WO 


desirous of obtaining 


[['enders for the Supply, Deli- 


very at the Dieatrht Stores, Kingstown, and 
Ercotion on Kauad Point Lighthouse, Lough Nwilly 


rogedicn nvoRtyouted and wey | County Donegal, of a NEW LIGHTIOUSE LANTBRRN 


AND OPTICAL AVPARATUS for same, Notice is 


hereby given that the work will be let in the following | Street, EC 


xectiong, V7 
CoxtRact No 1-- DIOPTRIC APPARATLSA, &o 
No 2-SECOND ORDER LANTERN, 
with Girdera, Floor, &c 
Any person tendering ill be allowed to tonder for 
olther or both sections 
Drawiiye lias bo geen, aud Ayicifications and borma 
of Tender obtained on application at the Fryuneers 
Office, between the hours of Ton am and Four p in 
on any day (Saturdaya excepted) 
Tenders miuat bo made out on the 


roseribed Forms 


and delivered at thig Office, on om before noon on 


G90, Wednesday, the Jhth cuv of October prox , after 


which ho Tonder will he received 
Tho Comilastoners do hot bind themaclt es to accept 
the lowest or ans Toner Ity order, 
OWFN ARMSTRONG, 
Jriah Tight Offtee, Putin bane retary 5 
1th Neptetiber, 1484 eo 


‘j Lu LE 8Sce ; 
7 : = cai Te & F N SPON, 16, Charing air 
- : : London , or of all News Agents _ 5862 
ction | WY “ | RENTS O 
1 ‘W'de 


PEN. 


Sinall Capitalist 
STEM ing a mochine 
SSINT PATENTET. in mak 
ts Tete an existing Vatent te Lae 
watternn ready eae tehs ine flrat instance, tO apes 
12 Malvarn Road, Dalaton, N 


anted, 2 good Draughtsman 
for Lugine Work, for Jargs: Englncerng 


Royland State ace, references, 
set Oh adiem F , Post Office, Middl s 


ron uted, a 


W 


Worka in the N 
and salary regu 


Pie tne i, cane 
anted, a Clerk im a Shy 


Yard, 
d drawing accouy 


| — 


W Re pairing 


with the pricing #2 
ginvering branch uf the 


tx for the En 











T sth. © Morph] 


(3920 | stones, dc Weight 4tone New ~ AP 
. Standard Iron W 


who ts fully acqualnted 


business — Apply by latter, 


TUBES, Offices of Kxaineenixa, 35 and 86, Bedford | MO 


Ntrout, Btrand, London, WC G 921 


a a SE ce 

A gency. — Engineer, having 

London Offtte and conneatlon with suyar 
growers, wishes to REPRESENT machinory inenrate 


of WNGINKRRING G4] 





WANTHD, &e. 


Te Engineers and Others.—— parca apply to Mr BRADSHAW BROWN 


WANTED, an ENGINE, 200 HP Ind, 90 ))e 
atean), Now or Second band, inust be fitted with 
Automatic Expansion Goar and Sengitise Governo: — 
Address, HID, Messra Street HROTUNRA, 6, Rorle 

G 047 


il Presses.—Wanted, Two 


second hand four box presses, with 12 In rame 

and eylinders, guaranteed, boxes mot required — 
Rophy, giving full particulars and maker's name, to 
MN, care of Ms J E Berrporn, 28, sail alt 
if 


Cast Tron Tank.— Wanted, to 


PURCHASE a Second hand Cast :ron TAN, 
ft to4ft deep, 5ft to 1l0ft wide, and ans length — 
Reply to X , care of Mr W TRMtKAT, Dundalk G 882 


Wanted, a Powertul Dredger, 
capable of digging out & metres (25 ft) in 
depth, in ater clay with stoncs Would be bought or 
taken on hire for w weries of years - Address, 3} H, 





—-—— =: 


The Lord Mayor will | sealed, marked on the ontslde with the nai and 7H22, care of Ava E Wouter & Co, Advertising Ayonts, 
traswey, | number of tho Contract, addrowmed to the Socretary, | Copenhagen, K Yentnark 


G 924 


aoe . e 3) 

‘ Hyngineering. — Wanted, 
Coplos of Jan ith Will ytyo 14 for cach 

—-Address, JG W , Offices of ExuINBRRING G 039 


V0 * um" 
Paes URNGINEERING REVIEW, 












FOR SALH, 


Sale, One Pair of 
und Burtace Condensing 
ENGIN Es AND Be 
130 HP Nominal b 
F GILMOUR & cn , Engineers, Glasgow 
Su) The Universal Pulveriser. 


Jor Sule 
qOr + ’ r terinia, Ores 
\ Will grind all kinds of Refactory ts CEB WALL, 


Shefficld 5440 


or 


MARINE EK 


orke, Waahford 


es Sale, 


England, Enginoere’ Marhin 







Steam Engines, 


G 840 | works ~ApP 


ae | be men workin 
turora and otheea , ealary and commission —M , OtHees | SPINNING OO , Ltd , Heyalde, near Oldham 


* 
VV Anted or ‘we Lathes 


Largest Stock in 
o Tools, itere: 
Wood working Machinery, 
workmanship, low prices, 


|GINEERING. Oct. 3, 1884. 
TES ag ena See Deg ey Te a a A a Et = ee 


nterpational I nven tio ns DARLASTON URBAN SANITARY AUTHORITY 


or Sale, Planing Machines, 


14 ft. long by 6 ft square and 12 ft by Bit. 
foot boxoa; Lathe, 16 fn, pei 20 fl. 
surfacing , Steam Ham 
1} cwt, £46; 6 owt, £76 (Massey pattern), b 
J Brown & Son, complete with onvil blocks, solf- 
acting and hand geat —Addross, JOHN MOORE AND 
co, 82, Victoria Strect, Manchestor G 088 


ee 


TO OONTRACTORS, HARBOUR BOARDS, &o. 


or Sale,at Wicklow Harbour 
Works, 10-ton Ca 
team Derrick Crane, with To tt tthe priest 


man Steam Travelling Crane, for ‘‘B” mze grab 
oné apectally strong Priestinan Grab, Chapling 
Locomotive, soveral tons 6 in by 6 in, Angle and 
Tee Iron, 40 tong Steel Rails, large quantity sound 
mn Pitch Vine, throe good Barges: one speolally 
good ool oy Barge, on which Priestman Crane 

to JOHN JACKSON, Harbour Works, 


° Wicklow, Ireland, or 9, Victoria Ch 
Soaled Tenders, properly endorsed, to be delivered , 2 ; , ' minders, W eat: 
to the undersigned Ls or before the 23rd day of ce h anica E n nee r, sige Sate So ee oe Ie 
October, 1884 . thoroughly practical and competent, DESIRES . 
The Local Hoard do not bind themselves to accept | RMPLOYMENT, good desiznor, quick draughtsman , or Immediate Sale, at low 
The | the lowowt or any Tender rent in oxtonalye exaporience in worke and office,—A MICE, rings fer cash 
Darlaston, JOSLELL CORBFTT, PM tL oie W, mene 1" AIRC recely 
ehth September, 1484 Ve cctes Clerk to Local Board a ituation anted, by } itter ’ Mok die ae alae a alee gets 


LANCABHIRE BOILER, 18 fb 8in by 7ft diameter 
Twenty HORIZONTAL and VERTICAL ENGINES, 
cy lindors trom 4 to 20in dia. , second hand and new 


~—-"110in TANK LOCOMOTIVE, by Fletchor, Jennings, 


and Co , 4 whoela coupled 
HORIZONTAL ENGINE, 8} in by 18 in, with ro 
: crane goar and winding drum, dft loin by 8 ft 
n 


93% | 10 ton SELF CONTAINFD WEIGHING MACHINE 


20 ton ditta ditte 


* 4 
o Wrou & ht-Iron Tube] gcciese rock DRILL, on tripod and weights, and 


nbout U0 Iba Steel Tools 


to! A New HY CHAPLINS’ LOCOMOTIVE 


For priocs and full iculare 4 pemes “ PHILLIPS! 


LY MACHINERY ER,” Newport, 
Mon 4304 


ry aap * ng ee a os ye gD Ay A ar 


Or Sale, One Pair Vertical 
ENGINES, tndleating 620 horse power —Can 


ANCASHIRE OOTTON 
G 497 


T° Engineers. —The Lease 


and Nearly Now Plant TO BE SOLD, as @ going 
coneern, owntr ¢allod abroad, price £500 — For 


at the 





Auc 
oncor, & , 69, Fenchurch Street, EC, and Mill 
Wall, E Gar 


7 . . “| 
[ypgineering Business for Sale. 
The bualnesa iw of lony standing with an exten- 
give and yaluable connection, the worka are held on 
leanne, and are situated Inthe best locality in Glasgow 
for tho purposes of tho business, tho Machinery and 
Plant are valued about £5,000 The bwalnean is In full 
operation, and satisfactory renione can be given for 
disposing of it —Apply to MOORE & BROWN, CA, 
128, Hope Street, Glasgow GOV 


a 


odern Engineering Works 


to bo LET or BOLD, situate in Midland 
County on cana! bank, and within collecting areca of 
two important radlway stations, about 4} acres of 
land (which can be increased if desired), exoellent 
buildings with steam power, suitable for any engineor- 
inty age esa urposes ~ Apply to WHEATLEY 
KIRK, PRIOR AG at , Albort Square, Mancheater, 
or 62, Queen Victoria Street, London, EC G 937 


po Foundry, with Brass 


Foundry, FOR BALE, in London , current going 
and in exoellent working order, capital required, 
undor £1,000 —Apply to Mr PRINGLE , 54, 8t Oswald's 
Road, West Brompton, London, 8 W ARB 


rineers Plant for Sale.— 
en ttt to 20in , Planing Machines, 2 tt. 
Maahine 





t 

«, Dr ; 
toot. shaping, Blosking, | Bre, ah eee hii 
ke; all by firet class mar cre, Dy eg aly wae 
Send for List to BOWES, SCOTT & READ, B ule 


Chambers, Weatminster 


ee re 


Tools, ready for 


yartous sizes of Lathes, Shaping 
ITH, 


tron is 
lrapec BM 


G 985 


achine 

Pelhivery , 

Nines , 

Planing, and Drilling Mac age 
, full rticulars, @¢ 

Lee Tia asker, south Parade, THallfox 


nd 


PDyzame Machines and Are 


Gramme) FOR 
LAMPS (Siomens, Burin iE a nid 


Atock of Company MISE 
asad offered at halt price MACKEY & G al 


CA, Dundee 


ee 
— 
ee 
— 


Ee 
(ngines, Boilers, Ste 
Klectrio Lannches ( 








~~ 
—_ ae eee 


aw and 


Wood or Steel) au pied 
rick]y , priced m erate, —H ENRY ay ~ E Sand 
reenwich, Lobd n, Steam Ship Con bewct rs, 306 


= Perens 








Ocr. 3, 1884. 


ornbeam Plank, all thick- 


nesses, dry , warren English growth , very 
large stock , 6 cut at 
cen wn J KEEN, 204, 
don, 8 E 


aturloo $=Hridye load, | 
biol 

















roe 











ek 





be | f) 

ompound Surface Conden- 
sing MARINE ENGINES FOR SALE, cylinders 
10 In, and 20 in diameter by 12in stroke, fitted with 
Payton and Wilson's patent circular balanced and 
double ported slide valves, and link motion reversing 
Address ALEX WILSON & OO , Vauxhall Iron 
orks, Wandsworth Road, London, 5 Ww 4008 
16 HP. Portable Steam 
ENGINE, high class, new, with or without tink 
motion reversing gear, FOR SALE en advantageous 
terms 8 HP Bo {TABLE STEAM ENGINE, high 
class, new, FORK SALE, pares for the quality, with a 
6{t pas Mortar Milland a bf by 2ft 6in Baw Table 
cemplute.-—For price, or to view, apply to BARROWS 
and BTEWART, Engineors, Banbury, Oxon 503 

° r 
ras & Copper Boiler Tubes, 
—MUNTZS METAL OOMPANY, LIMITED 
french Walls, noar Birmingham — Manufacturers of 
Solid Drawn Sraes and Copper Boller Tubes, Con 
denser Plate and Tubes, Pump Rods, Screw Bolts, &0 
London Agents, CHARLES MOSS & OO , 23, Rood 
Lano, London, £.0 638 


ee A Ee UR eee ee 


Bolles: Boilers !! Boilers 11! 


The Largest Stock in London of Cornish 

or Vortical Boilers for Sale or [lire from 2 to 80 horse 
er.—F BONE, South London Boller Works, Long 

¢, Borough. Bollers repaired by practical men 
only 6141 


1 
team Pumps for Sale Cheap, 
on completion of Contract — 

1—A Gin by 0 in by 12)n Cornish direct acting 
(Tonkin’s Futent), by Evans of Wolverhampton, with 
Vortica! cross tube boiler, on portable frani 

92—A42in No 6 Pulsomoter Steam Pump 

All in excclient order, having only been in une a 
Ahort time Apply to J A McKENAIB & CO, 1, 
North Buildings, South Place, Vinsbury, FC | 2b 


(Nontractor's Plant for Sale or 
HIRE — 

Steam Derrick Cranes, 2 and 3 Tons, with 60 ft and 
00 tt jibs 

$, 2, 14,1 Ton and 15 ewt Hand Derrich Cranca 

8S HP Portable Engine (double cy hinder), by Ruston, 
Proctor & Co , nearly new 

10 In and 7 in Centrifugal Pumps, with Foot 
Valves and Pipes 926 
ROBERT A KING, 180, Waterloo Street, Glagguw 


wen 


Praree Double-Rivetted 
BOILERS, by Daniel Adamson & Co, 30 ft 
long, 6 ft diameter, two flues, with Howling expan 
sion hoopa, solid end plates, first class fittings 

One firat clase BOILER, 30 ft by 7 ft, two flues and 
fittings, by Fellitt, guaranteed for 60 lbs 4100 

Ono BOILER, 97 ft by 7 ft, two flucs and fittings, 


Iadfleld’s patent 290, 
CoH BERRISFKFORD, 12, Bank Stroet, Cros ae 


_ 














Mancheator 





wt ee ae te we om 


Ready for Delivery :-— 
Onc Radial Drilling Machine, 6 ft arm 

One ldin stroke Shaping Machine, 6 ft bod 

One 12 ln ditto ditto ditto 

Qne 14 1n centre Siiding, Surfacing, and Screw- 
cutting Lathe, 14 ft gap bed 

One 10 in ditto ditto ditto, 16ft gap bed 

One 9 in centre, rinen to 10 in, centre, Shding, Sur- 
facing, and Sorew-cutting Latho, 12 ft gap bed 

One 10 in stroke Slottin Muchine 

Ono gan Ny in Punching, Shearing, and Angle- 
Tron Cutting Machine, 18 in gaps, to cut din by dio 
by fin angles 

One A6 in Pillar Drilling Machine 

GEORGE BOOTH & CO, Engineers’ Tool Makers, 
Halifax 6225 


AUOTION SALBS. 





ES eA A PR a IESE 
Important Sale of Valuable Lnylneering and Ship 
ullding Plant, at Grove Engine Works, Hull 


heatley Kurk, Price and 


GOULTY will SELL. BY PUBLIC AUCTION, 
on OoTourn Zist the following HIGH-CLASS FN 
GINEERING TOOLS — 

Ono 241n atroke SLOTTING MACHINE, with quick 
return motion, elliptic gearing, self acting oircular 
table and slides 

OneS{t treble pear FACK LATHE, with double rest. 

One Horizontal and Vertical PLANING MAOHINE, 


to plano i4 ft by 14 ft 
ne 80 ft. span TRAVELLING CRANE, lron beama, 
fitted with talling, traversing, and lifting goar,oomplete 
One patent tixed HYDRAULICRIVETTER, with bfft. 


gap, wrought jron hob, one sutiZin todin hydraulic 
pumps, oneldin differontislaccumutator with w eights 

One act Vertical PLATE BENDING ROLLS, to bend 
plates 7ft wide, fitted with engine 

One Horizontal and Vertical PLANING MACHINE, 
to plane 14. ft vertically, and 12 ft borizontalls 

ne Horizontal PLANING MACHINE, with table 

7%t by 16 ft., having two top and one alde tool boxes 

OneCYLINDER BORING MACHINE, 11 ft sin wide 
with 114 ,.6in travel of head, engine cdriyeu 

Gna Jarwe Radial DRILLING MACHINE, 24 an, 
column; height of Hit 11 ft, Gin, with arm capuble 
of drilling a radius of Li ft column 

Also abeut20 Slide and Screw cutting Lathes, various 
diametors, by first-class makors , 2 Screw cutting Ma 
chines, to screw up to about 1} in , 6 Shaping Machines 
with double tables, 4 Vertical Drilling Machines, 9 
Rosilal Drilling Machines, 1 Blotting Machine, 4 Plan- 
ing Machines, 1 Jate Flantug Machine, 1 Punching 
and Shearing Prose, 2 Horizontal Horing Machines, 1 
Tubs Plate Drilling Machine for six drills, to drill ain 
holes at one time , i Steam Hammer, 2 Root's Blowers 
1 pale of Emery Wheels 1 Circular Saw Hench, 1 Band 
Saw, 1 Wood Turning Lathe, 5 Travelling Cranes. 

Farthor partioniara and Cataloguea may be had 
shortly from the AUCTIONEERS, Albert Squato, 
oo and 6%, Queen Victoria Street, London. 

d 





tions of all Patents granted in this country from Januuy, 1873, to June, 882, and hay ng 


MARINE ENGINEERING 


Amongst the }ingsnea Hustrated in this work are those of TE MOS “Devastation,” “Cirappler,” 
‘* Coquette,” ‘t Rover,” * Tenedos,” 
" Bucchante ,” also those of the RY 
Rush,” 
** Yaa,” ‘ Moor,” “Artzona,” “ Grecian,’ 
Monarch,” “City of San Francisco,” ‘f Anthraeite,” “Teucer,” “'Martar,’ © Nermandio,” 

“Staithes,” “Lady Torfrida,” and “Isle of Dursey,” snd the Ingmes of the Paddlo ; PARR 
Steamers 
“Princps Khaabeth,” “ Midlothian,” and “Normandy ” 
aod Steam Launch Engines, and vartous arrangements of redgin 




















ENGINEERING. 1 
siti ideraalatta | S age +6 Naw Pxtridge and Cooper, 192, 
t dust published, pnce 86 6d A celomaebiglt A FLEET STREET, LONDON, Wholesalo and 
bach dace. Need: eee PATENT ACT, 1888 By W LLOYD WISE | Retall Manufacturing Stationers Tracing Linon, 


Tracing Paper, Orawing Paper, Sectional Paper 
Mountod Papers, Continuous Fever, Penoils, Pens, &o 


&o , at reduced prices Samplos and prices froo 434] 
i c a ” 
A lex. Chaplin & Co., Cran- 
STON HILL ENGINE WORKS, GLASGOW, 
Patentees: and Sole Manufacturers of CHAPLINA 


PATENT STEAM CRANES, HOISTS, LOCOMOTIVES, 
and othor Enyines and HKollers —London Louse 43, 


Queen Victoria Street, London, BC 2470 
yy Pa) 
( eorge H. Firth, Enemeer 
and Morchant, 29, Piece Hall Yard Hrodford, 
Kogland = Enyines, Tools, Fittings and Kequisites of 
all Kinds for Engine era, Contraotora, Manufacturers, 
& Clerk s Gas Enzinos 5184 
OFFICE, 


the 
COPTHALL, HOUSE, 


TFLEGKAIT STHSET, Mooroirs Sterrpr, EC 
Enginecting and Architectural Drawings = Tracing 
of evory tom rlption Working Drawligs nade from 
rough akhets bin, & JOTIN i THORP O27 


N ‘ on: 
he Stability of Ships, by | 
J C SPENCE, Memb Inst Naval Architects, | 
Consulting Engineer, Nowcautle on-Tyne Part], for 
the usc of Managers and Officers of Ships, explains ta 
asimple wey the principles of stability Part Il, for 
tho use of Naval rehitecta and Beaughimen wiveao 
new and easy graphig method of determining the 
stability of ships at all draughts of water and at all 
angles of hee) 6314 
E & F WN APON, 16, Charing Cross, London 


Domy 8vo_ Price 1a, per post, 1a 1jd Illustrated 


he Story of the Battle of 


PORT RAID A eer cee in the History of the 
Future Reprinted from ‘‘ Engineering ” Published 
at 86 and 86, Bedford Streat, Strand, W C., and to be 
had at 41] Bookstalla and News Agongs 


Just published, Imperial éto, price 5a tp paper covers, 
cloth 7s. 


[ihe Petroleum Industry of 


SOUTHERN RUSSIA By CH MARVIN, 
Author of ‘‘The Russians ot Mary and fferat,” ‘ Ro 
connoitring Centra] Asia,” “The Russlan Campaign 

inat tho Turcomans,” &c (Repritited from ‘' kn 
nocring ") 
thoes of ENa@inxarind, 35 & 36, Bedford Stroct, Strand 


[ingiweering Review (Man- 

CHESTER), published weekly ; price Ono 
Ponny --E & KF N SPON, 10, Charing Cross, London, 
or of all Newa Agenta 262 


a eens a a 


a Lincoln s (nn Fields, London) Member of Council of 
o Institute of Patent Agents, M Inst. ME ,M Iron 
and Stool Inat , Assoo Inst CE, Assoo Inst NA 
Repriated frou ExGinkerixa 
London’ Offices of Kvaingsnine, 85 & 36, Bedford 
Stroct, Strand, W 47061 











MISCELLANEOUS 


‘W heatle Kirk, Price, and 
GOULT Established 1850 ) 
MECHANICAL VALIJERS, AUCTIONEERS, AND 
ARBITRATORS 
Adbort Chambers, A!bert Square, Manchester ; and 
52, Queon Victoria Street, London, E 0 

















[iyngineering Firms of Good 
REPUTE, open to adinit partners or dealrous 
of selling outright, are requested to communicate 
with the undorsigned, who have numbers of clients 
n for such —WHEATLEY KIRK, PRICK, and 
OULTY, 52, Queon Victoria Street, London, EO 4926 


Drawing and Tracing 


—__ --——- —_— -_——— 





rawings, Plans, Tracings, 

&c , tacc uted with Accuracy and Despatch, on 

modorate terms, by MESSER and THORPE, Mecha 

nina! and General Dranghtanen, &, Quality Court, 

Chancery Lane, WC 506 
M andT are thoroughly practical! Enginecra 


| mportant to Engineers and 
BRTAL TRADES Very Deep Draining Pure 
Vater (Patent 6,006, S$) For partie third and cqur 
table teria, apply, SMARTT, Buckhurst Lill, Kwaex 
AYi 


r oats 
Vf anufacturing Premises at 

Stratford (loa to Bow Rridye), TO BE LET 

Factory and Sheds, with shafting, two 20 EM! builars, 
und condcusing hewn engine , yard and engine room 
Rent Goy SPE QUINTEN & SON, 1, TPhroadaecale 
Yticet Bondon, he i Mk 


eo = 


. 4 
Jarticulars of Marine Engines, 
Boul rs, &e | A Notebook with printed headings 
FoR RECOKDING full particwlara of one hundresd 
setx of Fuetnexn, Botlem, and Deck Muchluery 9 Price 
fw Gd --JOEIN TOMLINSON, Partich, Glasygow C714 


artnerships. — Gentlemon 


ractical engincera) desirous of entering esta 
blished Engineering concerna, are invited to commu 
nicate with the undersigned, who have nuinerous bona 
Ade establishmonta open to admit such — Roferences 
are given and required —WHEATLEY KIRK, PRIVE, 
and GOULTY, 62, Queen Victona Street, London, E 0 


— 





ee 





—— =—_ = 





[“ENGINEERING” 


eee 


SERTES ] 


Hil? shortly be published, flo, price 3s 
VOL II. OF 


ELECTRIC ILLUMINATION, 


(WLUSTRATED BY ABOUT 1,600 FIGURES 


(PARTLY REPRINTED FROM ‘““ENGINERRING ") 


a 


F. OREILULY, and H VIVAREZ 


FDITHO [tt 


DRUDG i. 


]3radford’s Machinery Oils — 


The bint and cheapest in the market , success 
fully wed and most highty spoken of by thousands ot 
leading firms Lacra of stcam power, before purchaaing 
Claowhere, are invited to apply for post free aninplen, 
circulars, and hundreds of bond fde testimonials, to 
JOHN BRADFORD & SONS, Liverpool 6254 


JAMES DREDGE, Dr. M 
JAMES 


1 

M etallurey and Foundry 
PRACTH | Advertinera will be glad to HFAR 

from COMPETENT AUTHORITIES on to product 
a thoroughly) practical trentise on the above wibjecta 
atnéeble for manufacturers and workinen = Tluetrates 
where needful -~Addresa, TK, care of Wu Dawson 
AWD Sows, £21, Cunnon Street, Loudon, FC CF OLY 


THIN VOLUME WILE CONTAIN 


2, 


ee 


I. Electrical Measurements 
and Lanips 


Photometry {4 Reecat Dynamos 
With an Appendix compiled by Mr W Liovu Wise, Mamber of Counc 
vf the Lustitute of Patent Agents, contamuny profusely tlustiated Abstracts of Spreitica 


3 Dynamonieteis 


W atelimahers’ ( fomplote Iid- 


UCATION Thoorctical and Practinoal, at the 
British Horologial Institute —Pull particular are 
mivoninthe Morologreal Journal for Octahor , or miy 
be obtained of the SECRETARY, Horologie a) Enetite + 





rolerenec to Telectrical matters 


t) 


cm se ee 








LONDON OVFICES Ob “ENGINEERING,” 35 ann 46, BEDFORD STREFT, STRAND, WC Northatspton Square, Chorkenwell, London ae 
NEW YORK JOHN WILEY & SONS oa s irs = ; fo 
Soe Dee eM ie, Bae og el ge Oo eee te, ee —— (jrepewder Machinery is a 


spectality of JOUN Hd sith and OO , Kilblain 
Engine Works, GKEBRNOGK = Also Patcntoas and 
Mukers of the mont /conomueal Water Pressure 
hoginos vvor ¢ Snead Pays) 


[“ENGINEERING' 


~ 
-__- | = 


SERIES J 


The Ashpury Railway Carriage 


In Two Volumes, Half Morocco, Pree £3 Imperial dto, Tiustrated by 170 Plates | he 
and 205 Enyruvings in the Toat . es One Macken 


RK CK N 1 P R A ( : T | CK amufactur rm of ovory dearription of 


RAILWAY CARIUAGKS AND WAGONS, TRAM 
WAY CARS, RAILWAY INONWORKK, Oarrlaye 
and Wagon Wheelx, Axles, [ron Roofing Girdera, 
Turntables, Wator Columns, Water Tanks, Pumps, 
Travelling and Fixed Cranes, Swit hea, Groasings 
&c &c Wayonw built for Cash, or for deferred 
Payment ~ London Office 28 Queen Striit,EC  v10 


Burham Brick, Lime, and 


he 
T' CEMENT COMPANY, LIMITED 
NICHULAS LANE, LUMBARD STREET, EO 
Lonnon Darrora 
RURHAM WHAR! BELVEDERE ROAD, 
LAMBETH, 8 BE, VICTURIA WHARF, AND DKEAW 
DOCK, NINE ELMS, 8 W 
GALT BRICKS, Cornice Tiles and Tubos, Quoins, 
‘) Chimnes Pots, Drain Piprs, & Grey Steno Medway 
Lime, fresh from the Campany'’s Kilns, de lvercd Ip 
barge londs alonyalde or hy the van load, & , fron: 
the Company « Depot Vlaster of Paris, PORTLAND 
SHEPPY, and ROMAN OF MENTS, as manufactur 
at t'« Company's Works, Burhom, on the banks of 
* Nelson,” ‘* Satellite,” Conqueror,” “ Boadicea,” and | the River dua ots at Air dean. near Sitting 
IOUT, Ren 
Bricka, Tiles, & , of any dempn made to order 
1) age GREAT CULAND CLIFF HYDRAULIC LIME 
ie ante, | Thia Lime ta perfectly hydraulic, of ercat strenzt! 
Asgyrive | and tenacity, it eety readily under watcr, and becomes 
very hard in a short timy 
AND STRONG'S PATENT COMBINATION 
{B8co Buuder, May 16th, 1845) 
oi rahibeds Brick, ane and “enient Company, 
ving been appc'ated sole manufacturers, ar - 
Machinery and Machinery: pared to Su aly Tubes for the Cellular Walls, "ko 
and fully described Prices and particulars forwarded on appli ation 
PETHER’S PATENT DIAPER BRICKS, 
manufactured only by the Burham Brick, Lime and 
Cumont Company 
A great variety of designs are propared for dlapored 
aCOM, eae courses, circu coluinns, window 
heade, &o., to be sean at tholr London Dupét 520 
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So Parisian,” § City of Richmond,” ‘ Gallia,” *f Richard | 
“Moxican,” “Stata,” “UNF, “Thorwaldsen,” “ Loid Juffiey,” “ Inchrhona,” | 
‘ Aberdeen,” “Servia,” “ Mercator,” “ Poonsylyania,” ‘ Frieduch der Grosse,” 


* “ Wanderer,” “ Noveorad,” ** Cz ur,” 


6 Hohanzollorn,”’ “Nlawuna,” “Mount Etua,” ‘ Pruces Marie,” | 


A number of types of Torpedo Boat | 


** Fayoume,” 


for Submerged Roepe and Chain Towago aro alse Msicuauted 





a 





Loxspon: OFFioxns or “Jingrngerine,” 35 & 36, Beprorpo Strerxr, Steann, WC 
Nrw Yorke Joun Wiiry & Sons 
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IMPROVED HAND-WORKING TAPS 


JOHN H. WIDDOWSON 


(16 yoars Ma r at Sir Joseph 
Whitworth's and (o ) 
ENGINEER, Manufacturer of Sorewing A atus, 
Worklnog aud Maohine Tapa, &0, to Whitworth’s 


Standard Throads and Bines, 
Britannia Works, Ordsall Lane, Salford, 
MANCHESTER. 5147 


Pace List Fasm on ArpPlication 





rea 


™ _..  M‘NBIL'S 
“eg ZAHOLE & SLUDGE DOORS 






RONG, AND CHEAP 
ae LIGHT anu 0/7 
ARE 
MARUPACTL v4, GLASGOW. 
Kinning Park Iron Wor 40a 





Pre Luts ou ayplica 


RICHARD'S PATENT 


STEAM ENGINE INDICATOR. 


Sole Manufacturers in Scotland 


HANNAN & BUCHANAN, 
75, ROBERTSON STREET, 







GLASGOW, 
ALSO MAKERS OF 


Bourdon’s Patent Pressure 
Vacuum and Compound 
Langer, Engine Counters, 
Eingme el aphe, Redu 
emg Gear for Indicating 
Vinginer, ¢ Sulinumeters, Ther 


mometers, Lever Clocks, &c 


FOR PARTICLLARS OF 


BRICK & TILE MACHINERY, 


BRICK PRESSES AND 


For home use & for exportation 
apply to the 


OOMPANY, 






PATENT DRYING SHEDS 


tat PATENT 
Me) Brick Machine 
5247 MIDDLESBRO’. 





ITALY. 


Britannia Company 
(Makors of Lathes to the Britieh Gavernment), 
COLCHKSTER, eneLeen 


Are open 
APPOINT SOLE WHOLESALE AGENTS Countrics | 
in Which thes are not represen 


THE STAFFORDSHIRE 


Wres and Axle Company, 


Manufacturers of MANSELL’ WOOD WHEELS, 
RAILWAY aE ey and WAGON WHEELS and 


HAMMERED TiSES 3 AND OTHER Tr FORGINGS 
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PATENT AGENTS 


PATENTS. 
A lliso llison Bros., Patent Agents 
AND MECHANICAL DRAUGHTSM 
52, erorgeat lt Lane, Holborn, London, W C British, 
nts obtained Searches 





Give reforences when applyin ver area Liberal SPRING HILL, BIRMINGHAM. © Marka red, 4081 
termatoan good firm 160 SHINES. oe i 5178 registe 
SPECIAL MILLING sonia aa ee M idland ae Carriage Patents. —Mr. E. P. Alex- 
es oe AND WAGON COMPANY, Limited, ABB lotr Fel. Inst. P A., of more than 


WORKS, SHREWSBURY, & BIRMINGHAM 
Manufacturers of RAILWAY CARRIAGES, TRAM 
Purchasora on the Continent are cenvone CARS, and WAGORH of every description, for Cash, 
against servile imitations of these well-known ps, | Deferred Payment over a weries of eara, or on hire 
now being manutactured In Germany Orders \obouts | RAILWAY WHEELS and AXLEX, AXLE DOXES 
be given through our acoredited Agents, or went direct ' WROUGHT IRON BUFFERS, and FORGINGS and 
to eur works All sizos aro In ready for im |! CASTINGS made to any Pattern, Specification, or 
mediate dalivery —ALEXANDER WILSON and OO | Drawing Bullders of the | Portrush Electric Tramcars 
Vauxhall lron Worka, Weadawortn Road, Tondo DN PENOED§: Genoral Manager ele 


Vauxhall Donkey Pumps. — 








ABBOTT & CoO., 
NEWARK 
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E. E. WIGZELL” 37, 
T. HOSKING, 18, Strand Street. 


Port 
Sesame enn 


eonton “Office : 
Liverpool Office: 


Glasgow Office: ALEX. YOUNG, 4 47, Waterloo & St. 
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SPECIAL ADVANTACES FOR SHIPMENT TO ALL PARTS OF THE WORLD. 
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READY FOR 


IMMEDIATE DELIVERY. 
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OILERS 


Stock and Price Lists on application. 
483) | GAST, 


COCHRAN & CO., BIRKENHEAD 


thirty 
ites al loal experience in patent matters, under: 

= al business with BRITISH, COLO. 
and FOREIGN PATENTS, and RRGISTRA. 
roe uf DESIGNS and TRADE MARKS at moderate 


c ta. OFFICE - PATENTS, Southam 
Bulldings, Loa Londen, WO 96, Bou ann 


Brewer and Jer ensen ‘continue 
to transact business connected with Patents and 


tions at most moderate INVENTORS’ 
UAL free Established 1844 —Offioes : 38 
Obancery ¢, London 5008 








ET el i re 


Patenta—Mr. William 


catablished more ‘than 80 years’ << B RTT GH 
) more n _ 5 
COLONIAL, and FOREIGN’ PATENT AGENCY’ 
66 and 56, Chancery Lane, London, WO Bd 


ravens’ Patent Office, Leeds. 


~All branches of businces connotea with 
Letters Patent for Inventions, and the ratiow 
of Designa and Trade Marks transacted, at home and 
abroad TERMS MODERATE Circular of Informa 
tion Gratis Address, Moura. T E. CRAVEN and 
SON, Consulting Enyincers and Patent Agents, 24, 
Victona , Chambers, , South Varade, Loods 3788 


T Yo Inventors. — Harris and 

MILLS, Patent nto, 83, fo Bulld. 
ings, London, Wo, Kata tablishod 1s66—men rn pre- 
vious) with. the late Ww DERTARE 
all BUSINESS connected with perents tos Inventions 
in the United Kingdom. the Colonies, and all foreign 
countries NINE MONTHS’ PROTECTION £4 fe 
Attendance in the provinces at moderate charwes. 4787 


nventors’ Patent Right As pLBEO® 


CIATION, Limited —Established forthe 
of obtaining British, Forcign, and Colonial 
undar competont Sclentific and Lagal advice 
and Trade Markareyistered Han k of new Patent 
Law gratis For information, address 

AMBROSE MYALL, CE 
_ 21, Cockapur Street, London, 8 W 





ents 


Se 


Phillips and Leigh, Enginoers 


and Patent Agents, 2? Southampton Puildin 











Chancery Lane, London, W t Imm Prote 

obtained for Inventions, Trade Marks and Desens ip 

all Countrles 5248 
he Patents and Designs 


PROTFCTION SOCIETY —The attention of 
Inventors and = othera— ee ouledy lark e frms— 
intorested in Patents and iene, ia called tc tho ad 
vetoes of this Society  Proapectua and full In- 
tormntion gratia on ap eceren to the Lizap Orrius, 8, 
KING STREET, CHEAPSIDE, LONDON, EC, or of 
the Gene ral Awenta of the Sacicty, Mours STUBBS 
and CO , 42, Urevham Street, London, EC Branches 
in the @ print pal towna wha and abroad — (3 640 


ee ee 


ibe New Patent Law. —To 


Inventora GENERAL PATENT OFFIOE 
Established 1888 a2 F pRDrEX FERN, 4, South Stith 
Finabury, ondon , Paris and Brussels 
visional Protection ra French Patent £7 Pl. 
gian £28 28  Clroular grxitin. 


a NS “Patent Law, 1883,— 


ublished, 6th Edition, entirely alge 
cheer’ in plain English By wre 

British Law, 6d 
Post frea from 
ents, 6, Lord 
Londou' 5887 587 


Handbook of gee Law 
THOMY'SON, F Inst, PA, 
Qountries 2a 6d Manual gratis 

W P THOMPSON & BOULT, Patent 
Street, Liverpool , and 528 High Holborn, | 


Patent Office, Glasgow. —W. 

RK. M THOMBON & Co ct Digg teal leita 
Th! 

Futon Design vey : Trase BASS, may ba rr 

gratis. 
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atents. — Messrs. Vaugh 
and aes oem Borst, toe earaant Colon 
Agonta, 57 ry 
pi { businoss connected len Conners Lettera Patent 
tor She cntioas “A Guide to Inventors” free by ger 
Established 1) 1853 
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Bars. 


oal-Saving Fire 
enwick's Patent ) 
GREAT ECONOMY IN COST and FURL 


YBIDE & CO , Limited 
ANDREW HAND tvciteces: Londan ' 


— 82, 
1: Metrop olitan Railwa 


Bechet h 
9 Wetee Birmingham & icon 


OARP d Sona, Se avitanedrer’ o hway 
dart Rey Cars, Wagons, and Rallway 
Ironwork of ear TAGES and WAGONS built Ag 
CASH, ot UPON DEFERRED PAYMENTS 
TENDING ove see of Se TE NATON 
A large number of COAL, TRO. 
and other WAGONS to be LET on 

a tanniactory and Obie! Office—Saltist 
razah W M AY PRrBaponoves 

AY, 

wae "Gamat fetal Le a ‘ 
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With the Number of ‘Sept. 19th was issued a Bpecial Supplement, contamming a Classified Index of the current Advertisers in ENGINEEXING 


INmDAZE TO APVERTISHEM=ENTS. 
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Address: LANDORE, R.S.0., SOUTH WALES. @: London Offices: 3, WESTMINSTER CHAMBERS, S. W. 


DIPLOMA OF HONOUR, VIENNA, 1873 GOLD MEDAL, PARIS, 1878. CONTRACTORS TO THE ADMIRALTY, BRITISH & FOREIGN GOVERNMENTS. 


MANUFACTURERS OF STEEL PLATES FOR BOILERS, BRIDGES, SHIPS, & GENERAL WORK, 


SUFETS, ANGLES, TFES, HULB NLAMS “§8" BRAND, SPECIAL QUALITY 1Oh BOILER FLURNAC! PLATES, WHICH ALE a rrlikD) FLANGED. 
AXLES, FORGINGS TO 10 TONS, CASTINGS TO 15 TONS 





$2 


INGOTS, BLOOMS, BILLETS, BARS, WIRE RODS, RIVETS, &c 


MARINE ENGINES OF ALL SIZES why Mo” ROSS & DUNCAN 
) 


BREMME'S PATENT VALVE CEAR, “si. wittaet™~" f 
‘WHITEFIELD WORKS, 


Stperscdiag Link Matrar 
GLASGOW. ., 


TS ATRL RESTARTING TTeCTHR 


(HAMER, METCALFE & DAVIES’S PATENT.) 











DUNCAN'S PATENT ENGINES, 


Best for Launches Raversing by Vallee High Expanston 


DUNCAN’S PATENT PROPELLER. 





Lmportant to Locomotive Superintendents, Marine Engineers, and others. 


The above Injector is pertectly automatic im re- starting, and consequently can he nately apphed under eonditions 
where au ordmary Injector would be a constant source of trouble and danger No matter what amount of vibration there 
may he, this Injector may be safely relied upon. They work equally well fixed either above or below the 
feed water, and are the only lifting Injectors in the market that will re- start automatically. 





PRICES AND FULL PARTICULARS FROM 


The PATENT EXHAUST STEAM INJECTOR COMPANY, Limited, 
4, ST. ANN’S SQUARE, MANCHESTER, 


__.._ _.._,__ Who are also the Sole Licensees for the “EXHAUST” INJECTOR, which feeds tho Boiler by means of the Exhaust Steam 


MODERN MACHINE TOOLS. 


BROWN’S PATENT SCREWING MACHINES 
ee ara DUPLEX LATHES, for Heavy Cutting in Wrought Iron and 
ee 
MILLING AND PROFILING MACHINES, for Locomotive and Heavy Engi- 
n\n neering Work 
7 Scag) ay SPECIAL BRASS FINISHING MACHINERY 
, | IMPROVED PLANING MACHINES, up to 10 ft square 
SPECIAL MACHINES FOR LOCOMOTIVE ENGINEERS. 
PATENT WHEEL-CUTTING MACHINES, tor Cutting any number of Teeth 
without Change Wheels 


SPECIAL LATHES, for ‘'urning and Finishing Studs, Screws, &c., from the 
solid Bar 


KENDALL & GENT, MANCHESTER. 


AGENTS FOR THE LONDON District HOPKINSON & PRINCE, {5, Wartsrook, EC 
AGENTS FOR AUSTRALIA-LISTER & CO, 30, KING STRRET, MELBOURNE 4246 
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BROWN'S PATENT SCREWING MACHINE 
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% CASK.N WAI ZING MW MACHIN 


The Best Machinery for making OASES and BARRELS of every kind can be cbtlnad nly oft 








FOR WHICH A GOLD MEDAL HAS 8 JUST BEEN AWARDED AT THE FISHERIES EXHIBITION. 


ee a erent: 


A. RANSOME & CO., STANLEY WORKS, CHELSEA. 


Pn OR Teg Aksind to casts thal any Coopers ULsaiouy try map ta adeed OG aay tng borg Sop amills 
CT ach vfaed to sy mmy be offered do not ca AB, On 2 


SA M: | WOF ihe s AM & CO ‘s 
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Canting Band Saw Machine Dimension ere ee Pattern Makers Benet tterh-Makers Lathe Planing ana Jointing Machine —“ Bharpeowr 
APBLIOATION. A 


aanitiiws | OAKLEY WORKS, iS, KING'S ROAD GHELSEA, S.W. | “oarauenen 


2 eas ele ea = 
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THE LARGEST MANUFACTURERS OF WOOD-WORKING MACHINERY IN THE WORLD 


THOMAS ROBINSON & SON, 


LIMITED SYDNEY (N.8.W,) 


HARK AND LANE. R O C Hi D A L E.. 280, SUSSEX STREET, =» 


DIWBUOMase: 


lew Patent Overhead it Oa ag Frame on light Wight foundations "Band Sawin aig Mech “Patont Roller-Feed Saw Banh: 


‘IMPROVED _®& ERSAL ¥ WOOD WORKER; AND SEMIsPORTABLE ENGINE AND BOILER. ___ sig 


(DEL BERGUE & COMPANY, imzeo 
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ty, 
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Machines, 
Gerap and Bar and Puddled Bar Shearing Machines, 


¢ 
WROYONT IRON SRIDOES, GIRDERS, ARD ROOFING. ¢ “RIM (i 
: 1 — | “i 
MANCHESTER. 
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Damigel Priie‘was aviarded at the Tynemouth Exhibition .” 
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BRUOE & Oe ge 


VIG BT ORIA BA aed ball WESTMINSTER, S.W. 
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Bucket and ‘Ladder Dredgers 
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PATHE MEDRAULIGC PRAIDGuR. (741 
These Dredgers can be made to work to any dapth not exceeding 36 ft, and to dredge in any material from 100 to 1,000 tons per hour 


Circulars, Estimates, and Drawings forwarded 1 upon receipt of Specification of requirements. 


Simplest and Best Direct-Acting Dredger 
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JOHN BELLAMY, Millwall, LONDON, 


ae MAKER OF 


BELLAMY’S PATENT IMPROVED MULTITUBULAR BOILER. 


BY ROYAL LETTERS PATENT 
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Well Suitable 
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Specially designed to secure quick Bteamini  hotibthdd with great Economy of Fuel and Space. 
Bteady in wot, np priming, ossily pocessible all Bates for inspection, requires no expent{ye hrickwork setting Confidently recomimended to all users of 


Beam Power most economuel and effective Steam Generator yet introduced. 
vinaupnioialcbes pene as UPON APPLICATION, ON APPLICATION, aN BE SEEN AT WORK AS ABOVE. 


RE;-ead every deeceiption of STHAM. BOILERS in IRON or STEEL. | 


be BELLAM a ‘barat HORTIOULTURAL BOILER 7 GREENHOUSES, CHUROMES, AQUARIA, Mati 
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Marine & all kinds of Steam Engines & Machinery, both in iron & ‘Steel 
SHAFTS UP TO 15 TONS WEIGHT. 


LOCOMOTIVE AXLES and RAILWAY CARRIAGE BUFFER FORGING, 


ADVANTAGES. LONDON OFFICE : 118, QUEEN VICTORIA STREET, &.0. 
Perfect Tightness Enduring Durability and elasticity | = 
with Nqual Expansion anda REVOLVING 


mess | KERR, STUART AND CO, 


ENGINEERS, LONDON : 


20, BUOKLERSBURY, EO. —- . CONTRACTORS, | 15 & 17, ROYAL Secunia 
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London Office 37, Walbrook, BC 
AGENTS A A Ricuasy Bloomfold Engine W 
Sunderland, and at 96, Hopetown Flace, Glasgow 
Hawruorns & Co, Engineers Lalth 6108 
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“ACTON, oi BORMAN 
73, SHO LANH LONDON. 


MACHINE TOOLS. RANSOMES, SIMS & JEFFERIES, LIMITED, 


Orwell Works IPSWICH; and 9, Gracechureh Streat, LONDON. 
A. BARNSHAW & 00, MELBOURNE INTERNATIONAL EXHIBITION, 1881: 


™ ~~ Orown Works, Booth Town, GOLD MEDAL for Portable Engines, GOLD MEDAL for Vertical Engines, GOLO MEDAL for Thrashing Machines. 
HALIRAX, YORKSHIRE. sums JLLUSTRATED CATALOGUES FREE ON APPLICATION mm 
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PLANING, BLOTTING, DRULRO, PUNCHING 
AND SHEARING MACHINES, fc = 6701 


EVANS & 00.8 PATENT 
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FOR ALL OLASSES OF WORK 


STEAM LAUNCHES AND STEAMERS 


Specially Designed for Light Draught, «0s 
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JAMES EVANS & CO, 


QROUMPET STREET GAYTHORN MANCHESTER 
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Art Department, Admiralty, &o. 
Mathenstioal, Drawing, and Gutveying Instruments 
at wery nig Gy od ih wen 
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STOLLWERCK’S PATENT WATER PURIFIER, a wictetenen 


Vid rub pista beter cd ete Ouarre 
"Which possesses IMPORTANT ADVANTAGES over all other Apparatus and Methods for the same purpose epee ek tee ee 


Steel and Tron ive dc. Oe. 
Bers Pinte, Ghects, ds. Steel of kinds, Pig tren of all 


POSITIVE IN ITS ACTION. ENTIRELY SSLY-AOTING. pars at Rata Mati nd Por Gr ea 
OANNOT GET OUT OF ORDER. NO WORKING EXPENSES. 
NO CHEMICALS USED. ge ee dy eel 
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THE PATENT STEAM BOILER COMPANY, 38, Henea eneage Stree Birmingham, |i vse neers 
And 11, QUEEN VIOTORIA STREET, LONDON RAD ENAP Reprosiniaive |v Sarin spt 
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CONTRACTORS TO THE ADMIRALTY 
Manufacture from the Hea pend best selected Charoca! and 


All Kinds of Round and Flat Wire Ropes 
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THE RAILWAY SLEEPER 
SUPPLY COMPANY, 


LIMITED 
Oreosoting Works & Saw Millis, 
aT 


” ‘TF PATENT SOLIDIFIED OIL HENDON DOCK SUNDERLAND 


ALEXANDRA DOCK, GRIMSBY; 
For Lubricating Ordinary and Steam-heated Journals, Engine and Steam-Hammer Shes, &¢ VICTORIA DOCK, HULL. 
And for use wherever Tallow or Suet is applicable as a Lubricant. Head 
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Over 150 miles of Line now laid in Eng land on the above @ systems 
BUILDERS OF TRAMWAY LOCOMOTIVES AND TRAMWAY CARS 
Estimates, Specifications, and Drawings on application to HEAD OFFICE 101, LEADENHALL STREET, LONDON, 20 
WORKS BRITANNIA ENGINEERING WORKS KILMARNGOK 
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1 [TS HIGH MELTING POINT—22 Fah. & TH PERFECTLY UR TIMES AS LONG 48 TALLOW =x. Ww. SOO x" "ms 
SAMPLES, Lovet = "COPIES OF eee il, APPLICA ‘TION 


eRe AIR COMPRESSOR 
A. B. FLEMING “AND. COMPANY, LIMITED, ee 


LOKDOK: i, Haars ff, Tat am “EG, HY 0 OFFIC {88 ~ PALMERSTON BUILDINGS, BISHOPSGATE ST , E C 
- 66 GEORGE STREET, cT, PARADE om 
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MAKERS OF 


Patent, Special, & General Improved Machine Tools 
FOR RAILWAYS, ENGINEERS, AND BOILERMAKERS. 
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PLANING, DRILLING, SLOTTIMG, SHAPING, AND PUNCHING MACHINES. 
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Wi, DEONSHIRE CHAMBERS, BISHOPSGATE ST, E.C.l=s 
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pai LIVERPOOL. : 
BHV Wi, MANUFACTURERS OF ; 
WORM, MARINE AND OT FE. 
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W. ROWLANDSON, OBANE 8 TS, 

132, Boundary St., STERN AND RUDDER FRAMES, 

LIVERPOOL. Zz 
BLAIR'S IMPROVED MARINE li 4 T e| 

ENGINE GOVERNOR FO G I G S 
OF ALX. srw 
IN IRON AND STEEL. 
Weight, 25 tons 10 owt mmmemnemens tp tees 
7 or _— .,, WOR KS: GRAFTON STREET. 
| ere § — Town Oflee: 6, Haringten Steet, 
“TOHN LANG & g & SONS ME MesvEATonet® 
ETWA WORKS, ) JOMNSTONZ, N.B 
SMETHWICK, m Lathes from 6 in. to 16 m. centres, 
Hear BIRMINGHAM. A SPECIALITY. f 
‘ate Co ALL TEETH OF WHEELS : 
Satine MACHINE CUT, 
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manmen |THE FALCON ENGINE & CAR WOE KS. Tir fu, 
GLASGOW. 41, COLEMAN STREET, I.INIDOBE, seo ened 
Engineers, Millwrights, | 
Boilermakers, 
High and Low Pressure Steam Engines, |” °* 
Distilling, ing, Refining, and 0 and Cooling : 
RAULIO & FILTER PRESSES, i 
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AND SOLE MANUPAUTORERS 


BURY, OUAPLIN & Go, Cranston Hill Engine Works, BLAS 


And 63, QUHHN VIOTORIA BTREHT, LONDON, BO 


THE CALEDONIAN TUBE COMPANY, 
Made by Machinery, all sizea, for 
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THOMAS. PERRY & SON, “#24 BiLsTon, ENGLAND,| “=== 
CHILLED & are ree ROLLS, SMITH PARFREL A HITCH 


Up 06 langest sines, turned for réfling add Windies mastal, BUCKINGHAM sa “LONDON 
ROBERT WALK TENT 
i - NN PERRY’S seisols MACHINE MADE WHEELS, by which perfect HYDRO CARBON RR APPARATUS 
. i. ow STEAM, nota, & we y ENGINES, with patent adjustable | dus mee \eptian of seams with immense 
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NEW Double Lif and,Foece STEAM PUMP up to 80 ft. 
WORKS with 40:per Gemt.“dess Steam than any other Jet Pump. 
INVALUABLE : fpr i Water Raising purposes. 
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RBUEN & 1 & HALL 
“6 wlnn Exchange, MAN ie MANCHESTER. 


First-Class AGENTS WANTED in ALL PARTS of tho WORLD, 
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VAUXHALL IRONWORKS, WANDSWORTH ROAD, LONDON, S.W. 
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High Pressure Compound and Surface Condensing Screw Engines of all Types. 
ALL SIZES CONSTANTLY IN, PROGRESS. | | 
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s. OWENS AND CO., 
WHITEFRIARS STREET, LONDON, EO 
|BURABLBI|ETY DRAULIO HINGINHHRS 


See ud tot at rd 
THE MAN MANCHESTER WATER | WAOGR METER OO, Li a AN & OWENS’ F PATENT GAS VALVES | 





150 Gas laden a 
THE MoST RELIABLE VALVE MANUFACTURED 
Sizes from 2-in to 48 in. 
re ae before leaving the Works 
MANUFAQTURERS OF 
rake Gan-Hxhausters, 
team Eingines, Boilers, 
BLAKE'S PATENT STEAM PUMPS 


aft Ma lg For Tar Water and Ammoniacal Liquor 
PILLAR VALVES SELF ACTING BYE-PASS 





VALVES OUTSIDE RACK AND PINION "Bx, Cun Ons 


VALVES HYDRAULIC MAIN VALVES DISC-VALVES 


Every description of Pumping Apparatus, Hydraulic Lifts, &c., suitable for 
use tA Ges-Works, nude ta order 
PRICE LISTS AND FULL PARTICULARS FURNISHED ON APPLICATION 5004 
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“NIAGARA WORKS," 
7 269, Eacts WHarr Roap, BY USING OUR PHOSPHOR-TIN, 


LONDON, W., Phosphor-Bronze can be = Superior to 


Have in constant readiness « staff of competent 


DIVERS and a large si stock 6 of t Apparatus rat any how in the Mar ket, 


m enables them to on the 


Mi notice rabmmarin cperation lies peopel AT 80 PER OENT. LESS OOST. 
/ at repuinogeabmerped Pompe Dock Dorkaaten Three cwt of our tin will produce one ton of Phosphor Bronze, 
go os oe effecting a considerable saving in , and enabling 


fo 5 ee pte hier Man rs to use repre stock - Copper or all purposes, 


1) mst ers rane Fe BILLINGTON & NEWTON, 


AON ROOFS & FRE-PROOF oF BLS. RE oo 
North of Europe A SINGTON & OO St. Peter's Square, Manchester 


JOHN RAMSBOTTON'S 
aaa WATER ENGINES & STEAM PUMP 
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IRON ROOFS, IRON BUILDINGS, 
UNG SMA, STORES. 
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G. & J, WEIR, 


49, JAMAICA STREET, 
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“IGEC 9. BOOTH & 60.; | 
HALIFAX, ENGLAND. 
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CARRICK %& ~ WARDALE 


Redheugh Engine Works, GATESHEAD. 
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Stedm Pumps, Steam Engines, Steam Winches,| ° samaedimms , and BALLAST 

Steam Dryers, Steam Traps, Steam Reducing AIR COMPRESSORS EYDRAU. 
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(SIEMENS PROCESS). 


150, HOPE STREET, GLASGOW. 
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Steel Rails, Plates, Angles, Beams, Bars, Hoope,| Siiiaam 
Forgings, Steal Castings, Blooms, &. =" | 
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alley is an ingreved-tyas, hard, durable, and steoug of mild steel, possessing a beatiful 
geben colour ; when melted 6 produess sound castings of fine ymin it can be 
forged het nad cold, and taken 5 very high polish. 
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BESSEMER STEEL RAILS from 10 to 84 Ibs, par yard, 
STRUTHERS & C0., wee Engineers, GLASGOW, PATENT FLEXIBLE, OLIP, ANGLE, AND OTHER SECTIONS. 


MARRAS OF —— ROLLED STEEL SLEEPERS, ——- 
SUQAR MILLS ANB COMPLETE PLAN FOR SUGAR ESTATES, STEEL TRAM RAILS. A SPECIALITY. 
RICE, ARROW-ROOT, TEA AND COFFEE MACHINERY.|SLEEL ANGLES, TEES, CHANNELS, 


irrigating and Dredging Machinery, Sheep Washing Plant. | BULBS, and BARS of other SECTIONS, 


STEAM ENGINES AND BOILERS OF EVERY KIND, |cusrantocs fe arauet Go stand he Mado ane oe cca Mee: 


EL OASTINGS OF ALL DHSORIPTIONSB. 


LONDON 8, VIOTORIA ST, WESTMINSTER ABBEY 8 W. 
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| High-Class M MACHINE TOOLS 
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Rie Bini A | “ BOILER MAKERS, &o &o 
Spectral a General Machine Tools of 
dimensions 
pee e tee ec eees 
HIGHROAD WELL WORKS, 
i HALIFAX 517 


ODERMOTT & GLOVER'S 
Patent Pe Percussive Rock k Perforator (Improved) 


IN HARD ROCK 
FOR MINES, QUARRIES, AND GOVERNMENT CONTRACT WORK. 
Rate of Penetration in Granite 1} to 2 inches per minute 
Nee pone cna oe 
. LSS FULL PARTICULARS APPL 
oe 1S GLOVER & HOBSON, Engineers & Millwrights, 
7 ALBERT IRON WORKS, 
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STRUTHERS & Fears FI¥R ROLLER SUGAR 2 MIL. 


LONDON OFFICE: 27, LEADENHALL STREET.™ 
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VAUXHALL apie hee) LONDON, 8 W., 


The ' VAUXHALL" Dankea: Pus Pump: 8, The “EXGELS8IOR’ 
Direct-Acting Pumps, 


HIGH-PRESSURE S0REW ENGINES, OOMPOUND S0REW 
ENGINES, Patent SURFACE OONDENSING ENGINES, 


PATENT PapDoLeE ENGINES, HoIsTine meena — m : 
: - . M| MAGDERMOTT, 25 & H, PUDDING LAA, LONDON, £6 
__ TELEPHONE No 4664 WN B.—A Machinecans work (without notion) at the Albert fren Works 
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iS STARTED BY SIMPLY 


TURNING ONE LEVER. SIMPLEST, 
FEA Se AND MOST DURABLE 
STEAM JET ELEVATORSG, Yet Introduced 
UNDERGRATE BLOWERS. Successfully applied to every des- 
cription of Fur of Furnaces. 
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UNIVERSAL MILLING Macuines,DEGAUVILLES PORTABLE RAILWAY 


last eight years. 
CAN BE USED WITH ADVANTAGE IN EVERY ENGINEKRING WORKSHOP FOR 





Ralway and Wagons for Sugar Plantations, Farms, Mines, Quarries 
— »-—~  |Contractors, lrenworke, Brick and sement Works, Docks, Harbours 
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preva, Scroll Wheels ROBT; ¥ jon GLEHN & SONS 4 = oe RG 


rat ae a And are adapted for 
Face & Spiral All kinds of| side WESTI BRLINIICE HANA PU 
Milling pe Parallel | 
Outters, a eo Milling. | I Upwards of 12,000 a we inal p ine 


ae CE DORAL FTE 
FOR creo eee wy 


alk: VAQUUM, OR 


Two sines for Air and Vacuum are 
im, With 4 given presvare of ebean, 


MITH & & CC Ta: es 
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Worxs : Kmneneton Roan, Lonpox, 8.£, CONBOCTING MATERIAL) 
amen tts IFOR COVERING BOILERS & STEAM PIPES, |'s"% 


Brought out in 16T¢ ; used by man gay piers barely Ae : 
TWOMEDALS AT AMSTERDAM EXEDRITION., Accarding to testa teste by Me, D. ROMX. Mt 
K. Clark, the eminent testing ebgineer, ono owt, of foul We Onepaduios eee 
t the w — and workin me and night al) 
Steam ‘seed in te 
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|HOT “WATER (THR BOILERS, a 
| PIPES AND OONNEOTIONS 
TRON PIPES, &c., for Gas and Water Works. : 


mF) 


HOT-AIR APPARATUS BRMOTHD COMPLIES. ; 
THE LARGEST AND MOST COM Linnea me 


rte and Smiths, CLAYTON & SHUTTL ANT 


MANUFACTURERS OF 


J 
TBON & STHEL BRIDGES, ROOFS & CRANES, | Sm?4 Wee tanh: ot Label neh ais 


London Office: 2, WESTMINSTER OHAMBERS, 8.W. Ea. The Royal Agricultural Soolety of England have 


CAPELI, Double-Powar FAW awarded every FIRST PRIZE to CLAYTON AND 


SHUTTLEWORTH for PORTABLE and other 
(PATENT), STEAM ENGINES since 1808, and PRIZE6 at 
THE MO8T POWERFUL YET MADE. 


| every MEETING at whlch they have come 
See nginser, Be , Babwuary 16th, ry Jet, 1655 ad Torte of ft Mr. peted sinoe 1849. | ’ 
LIOENSEES FOR THE NORTH: Steam Engines, Portable and Fixed, | (Over 21,500 Sold). 
R. LLOYD & CO., 84, Staelhouse Lane, Thrashing Machines. (Over 19,500 Sold). 
iss ner ean. [Straw, Corn & Hay Elevators, Chaff Cutters for Steam Power. 
say youn aie sao, etrm ss, Toree| §GEinding Mills, Saw Benches. Traction Engines, &o. 


Sins,— 
bad ot you working satisfactorily, and is doing quite as m 
sie aa the 80in it replaced, and taking leas power to drive lt.— 


















Foust ari rLitanigae nanan GOLD MEDAL and Firet Clase Certt-| Gold noes a other Prizes have 
From 8. Nosrawoop & Sox, Viaduct Fo “We mre Rqerodl real 
the exoalient manbor in whion the Carmu.: Fax wots whlch you 8 supplied a fioate at the Calcutta International _f 
8 = ileal ea het eer ty tr china a Exhibition, 1888-4, eLA} TOW AnD D BHUTTLEW ORTH 





and Colonial €xhfbitiona, Inoluding : 
THE ONLY QOLD MEDAL london, 1857 & 1869 ¢, ng: 
awarded for 1868, 1867, & W878; 


Faris, 
PORTABLE 8TEAM ENGINES. Vienna, 1857, 1886, and 1878, 


Agente for London and District : 
Messrs, HOPKINSON & PRINCE, 15, Walbrook, London, 5.0, 


@.. DAGLIBSERE &s OOC., St. Helens, LANCASHIRE 
ESTABLISHED 1708. 
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We beg to call attention to our BUR EEA Gange Glasses, Heh ensueeaaetied be 
The made rectly pall, ad will bear poh variation of temperature, Pet 
are 
y, pe y . 
TMS TTB ONZ A. X:. 
From Messrs. Eastox & Arpansox, Erith Iron Works, Erith, Kent. 
a ee eerie eneey and about inch bore, and stood 


aches a uare inch bu © want them 
think j Inoh outside iam. and § tach bore is likely to atand a 
pea ond ws dns hae, a 4 18 ean, m you pe 


TOMEY & SONS, INS, Tay Glass Works, Perth, NB. 


WALKER’S CORRUGATED IRON WORKS. 


a ae 7 OLD ORS IRON ROOFS, WORKSHOPS, STORES, 
a OUFTAES, CHUROHES, SCHOOLS, bo 
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OO, (THE FARNLEY THONG COMPANY, LI 


sacar — : = 
TE 60) OF wT 
“PARNLEY, near LENDS, Manufacturers of 4 


‘4 Be PATE oe, 4 Xs: dpeaasty é 


: MING FURNACE DOORS|® = 
“ANB ORATES. 


any of Fatninsd- Jiees beep: fisted with these | 
appliances and are working #idoegatally, 

N.B—-THE PATENT FOR MARTIN'S ‘FIRE DOOR 
WAS PROLONGED JANUARY th, 1981. - 
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SCRIVEN & CO. 


(Late SCRIVEN & HOLDSWORTH.) 
LEEDS OLD FOUNDRY, 
MARSH LANE, L.mDms. 


ana = Brad 


SILVER MEDAL, TYNEMOUTH, 1882, 


LABOUR-SAVING MACHINE TOOLS 


auD 
SPECIAL APPLIANCES 
FoR 
Iron Ship Builders, Engineers, 
and Boiler Makers. 







SOCOCK STREET, BLACKFRIARS RD. 
LONDON, &.=z. 


THE HUNSLET ENGINE COMPANY 


BADD s. 
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TANK ENGINES 
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Of all deseriptions and any else, for is 
MULLER'S ALPHA MULLER'S 
Ironworks, Oollieries, Contractors, PATER PATENT OAS CENERATOR AND 
Docks, Manafactories, Branch _SAS-MAKING MACHINE. att ENOINE COMBINED, 
F witheul Om er heat, i power v 
Railways, &c., do. Wer Cigntiuy all places share Ocal Phe Hog se ae dy wn 
designed for any " sisscia'is sont eecea Wea NK ee ao i entae 
| or 06 wit any Gauge He _— Prices, 16 QUINEAS upwards | © HL TIOLLER, BIRMINGHAY, 
% pessoa ap walters diphaccasberoltunge Mesching Midquinas Se Willer pars hacer pea 
oa ARRANCEMENTS MADE foe RR Rile predutt ts fou et mus at ohne rund ohne Hites {dipha 
} yiarreplt il sot ~ prorarer du gua de gu leach pres easily meee idee abate Taras so gh be 
chesbon, Yur 19 bia #00 Granner proporclcnaree gas de carbon. 
KAYE'S NEW PATENT Types ; da ld & 800 bece et au-denran Preis: 16 Guineen und dartiber. Tinos de 19 4000 mecheros y més. 
; Prix: A partir de 16 guindes, Miller's Gaserscuger und Gasmasrineg, Precto: 4 partir de 16 guiness 
ENT FEEDHOLE, siidiiee tase ¢ nial tee sndrette | rik. si ec ine oon erapane 
WITH PATE oh lon tia pangande See Maschine que oe bay gas de carbon, 
ia oan others p a gue i Lg ca se ape Le Deu ty 18 gas gata: eh ee Dis Maman tra as Gan sb Marae lacie produce e) pas que pen 
mouvement 
fample will be forwarted Post Fre on receipt of f¢, tt Atampe. dae dies a Preteversetohniics A aac ai a. ‘ 
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LUBRIGATING OILS. 








NOLD. |” prices special Gas ENGINE Om, 
ee Strongly recommended by Messrs 
See oo Qrossiey Bros, Lrp., MancHEstTer. 
PRICE'S COMPOUND ENGINE OLL, 
For Ma Marine Engines and Locomotives 


~~ PRIOK’S SHERWOOD SPERM OIL, 
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CRAIG AND MOTION’S VALVE GEAR. 


- | CONSTRUCTED BY MESSRS, A. F. CRAIG AND CO., ENGINEERS, PAISLEY. 
2 7 | (For Desoription, see Page 315.) 





5 and 14 miles every second of time. This, gentlemen, ; them, the first compound engine, ‘Experiment,’ 

THE IRON AND BTHEL INSTITUTE. will imac eu journey round the world about | turned out two years and a half ago, being 
In giving an scoount Inst weok (vide page 200 | evory four hours; and Iam glad to say that our | responsible for 150,000 miles in that time. When 
ante) of the autumnal mesting of the iron and | machinery is so perfect that we can go round the | you were here the last time I had the pleasure 
Stee] Institute at Chester, we described only the | world an average of three times without losing | of showing you a small sample of ateel perma- 
proceedings on the first day, Tuesday, the 2rd | either a split pin ora cotter. To show you what nentway. Since that time we have further experi- 
ult., and those on the ee of the following | this mileage means, in wear and tear, I may state | mented, and we have got at the present time about 
day. We have now to deal with tho proceedings | that we have at the present time 6395 men em- | fifteen miles down on the main line. I hope to be 
during the later part of the gathering. ployed in these eran 8776 at tho sda ‘ iti to show bit oa age an peed tin 
fnd 605 in the si department, or a total of t thing to e; and I trust, forthe of the 

Tum renee Soe Sela hile Raliway 15,776 in the mechanical ica of the railway. | steal works in this country, that our railway 
ee a ene Our engine stock to-day 1s 2462, our on stock’} directors will be prepared to give the thing a fair 

As mentioned by us last wook, the afternoon of | nearly 50,000, and our carriage stock . To! trial—either the aystem we have here or some 
Wodnesday, the 24th ult, was dovoted toa visit | show you the pr of the railway during the | better one. As another item which may interest 
to the ‘London and North: Western Railway Works | last twenty years, 1 have had taken out, as asample, | the members of the Institute, seeing that at present 
at Orewe, a party of 380 being conveyed to Crewe | the weight of the limited mail train. In 1864, the | all our steel-making and bea urmaces are on 
by a i train ded by the Landon | total weight of the carriages was 54 tons 19 cwt., | the gas principle, I have had taken out tho con- 
' North- Weatern “i » thé train | tho ay weight of cach carriage 6 tons | sumption of fuel in all the furnaces throughout the 

: “hatied ‘by one ‘of Mr. Webb's new oom-| 17 owt. In 1874, the total weight was 75 tons| works. Last year we dealt with 53, tons of 
dey logoraptives, On their arrival at’ Orewe | 3 owt., and the carriages av 9 tons 8 owt. | material, and in some instances passed through 
visitors were reveived by Mr. Webb and first | In 1884, the trains weighed 165 tons4owt., and | the furnaces twice and sometimes three times. 
conducted to the dra , where a luncheon | the carsengee ay: tons 14 owt. each, The | Taking it in that way, it representa 81,665 tons of 
problem once h the furnaces. The 


had been houpita ed by thecompany. This have had to solve has been rather « diffi- | material passed throug 
over, Mr. Webb addressed the members, | cult ore. It waa how to move this weight of train | total quantity of coal and slack used for the gaa 
he bec ooncise ata aa to the working of | (which {a constantly increasing) without having | furnaces was 37,067 tons, or 9 owt. 8 lb, per ton of 
e Lotdon and North-Western system, and | two engines, or without making an engine so cum- | iron and steel dealt with. The result of our work- 
his remarks were of so much interest that we | bersome as to destroy the We have endea- | ing on the gas principle is that we are enabled to 
; voured #{nos the meating of the Institute five years | live in comparative comfort in the town, You will 
ago to sdlve that problem by compounding our | observe thet although the works are in full work- 
engines, and thus sconomising our fuel and our | ing order, the town Js almost smokeless. The 
water, Yt has been stated outside by people who sree | plant which you see on the table has been 
know n about if, that Tam ‘nurging’ these | placed there not so much to shown what can be 
engines. I have nursed them to such an extent | grown in Orewe as to show what oan be grown — 
that I have had nearly a milion of miles out of | alongside of steel works whero the furnaces are on 


# 
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the gas principle. It will bear touching without | Excmaxnina, vol. xxiii, page 359, when we also| the furnaces are heated by Aw and where some 
dirtying your hands.” gave a sorles of indicator diagrams showing the | handy special machines for putting on and removing 

At ‘the conclumon of Mr. Webb's remarks, the } power ten iy by the engine during successive | spring buckles were shown in operation. 
President, Sir Bernhard Samuelson, suitably ac- | passes of « rail. P next into the wheal shop, the visitors 
knowledged the cou of the London and| Visiting next the eh and crossings shop, the | had the opportunity of examining a nagiber of oast 
North-Western Railway pany in again throw- | members saw the putting together of the of | steel w finished and unfinished. Here also, 


ing a 8 the Orewe Works to the inspection of the 

members of the Iron and Steel Inatitute (who, 
we may mention, had paid two former visite,* 
namely, in 1875 and 1879), and in proposing a vote 
of thanks to the directors he spoke of the excellent 
manner in which the company was served in their 
various departments, and referred to the atraight- 
forward way in which all matters of accounts were 
dealt with, while referring to Mr. Webb's remarks 
about “nursing,” he observed that it would be well 
if all the works in the United Kingdom had such a 
‘‘ nurse” to take care of them. A few remarks 
being made by Mr. Webb in reply, the party .then 
commenced their inapection of the works. 

Outside the drawing office there had been ar- 
ranged a number of locomotives reprosenting the 
chief types now made at Crewa,t and these wore 
examined with much interest, particularly one of 
the latest compounds constructed on Mr. Webb's 
aystem. ee these were also placed a few 
early locomotives, including an example of the well- 
known four-wheeled Bury type with gab-mution, 
tho ongine ‘‘ Dwarf,” constructed by Mtr, George 
England for working peach traffic, and others of 
historical interest. Entering the special train the 
visitors were first conveyed to the steel works, whore 
thore are four b-ton Beasemer converters, these with 
tive Siemens furnaces in tho adjoining shop being 
capable of producing 30,000 tons of steel per annum. 
Steel castings are now being largely used at Crewe 
tu replace forgings, and one o the open-hearth 
furnaces is reserved entirely for their production. 
In this department the visitors were shown the cast- 
ing of a steal wheel for a paasenger @, this being 
dono in a mould which i caused to revolve at a 
apeed of 60 or 70 revolutions per minute, The 
ateel ia poured into the mould through a central 

it about 4 ft, high. At tho Crewe Works the 

jemena furnaces are mounted a considerable height 
above the general floor level, the ingot moulds, Ss 
standing on this latter level and the molten steel! 
being brought to them in ladles running on raised 
gantries. Tho ateol wheela for locomotives to which 
we have just referred aro an excellent job and 
pon to largely supplant the usual wrought-iron 
orged wheels, which, with their numerous welds, 
are by no means all that could be desired, however 
carefully they may be made. 

From the steel works the visitors passed . inito 
the department where the chairs ir} Mr, Webb's 
ateel permanent wayt were being rolled and 


stamped toshape. The bars forming the chains are | ‘ype 


rolled from the crop ends of rails, cut to lengths, 
reheated, atamjfad up into the proper form for the 
chair brackets, and punched for mvetting, the time 
occupied in stamping and punching a chair bracket 
from the time the bar uw drawn from the reheating 
furnace being three-quarters of a minute only. In 
the rail nujl, which was next visited, the mill was 
found at work rolling Mr. Webb's steel sleepers ; 
this aleeper section being also used at Crewe for the 
flanges of bridge girders, do, Of the rail mill (a 
three-high inill) and of tho fine Corlisa engine which 
drives it, we need not speak here, as the whole 
arrangement waa fully illustrated and described in 
¥ Accounts of the two former visits paid by the lron 
and Steel Institute to Crewe, will be found in Knarvaxn. 
INQ, vol. xX. P 228, and vol. xxviii., p. 964. The worke 
were aleo visited by the Inatitution of Mechanical 
Engineers in 1872, an account of this visit being given in 

ENGINRERING, vol, xiv., p. 94 
+ We have from time to time published illustrations of 
most of the recent types of on and North-Western 
locomotives, and it may be convenient here to give refer- 
ences to our notloes, They are as follows. Four-coupled 
pasvenger locomotive, vol. xix., p. 185; i oe tank 
ooomative, vol. xxlv., p. 478; 8 locomotive with 
Joye valve goar, vol, xxx,, p. 94, and vol, xxi, PP 2, 
ger engine (Webb's 


and 590; and ooampound Oar 
arrtorn), vol, xxxvi, Ri . We aleo, in vol, i., pp. 36, 
, dllustrated the “ny,” the first of the little looamo- 
tives constructed for g on the 18 in. gauge tine which 
runs through the Crewe Works, while in vol. xxii. p. 178, 
we gave engravings of the Billy” and“ Dickie,” two later 
of engines constructed from Mr, Webb's designs for 
aarne co, A al type of locomotive boiler 
with water bar grate dealgned by Pichon many 

nY 


ws anthracite fuel was illustrated by us 
an example waa seen in use at 


in vol. xxx., p. 184, 
t an description of this 


the 2 train, 
, 233, and another speaal type sgiry ting | the o a the — wal 


engine, of which 


Mr. Webb's ateel permanent way. The sleepers 
while hot, are, as well as the chair bracketa, dipped 
in a bath of tar, and the brackets and are 
rivetted up with a layer of thick tarred paper inter- 


between the surfaces. The riy is done 

y hydraulic power, and from first to leat the 
whole of the details of the manufacture of this 
permanent way are admirably worked while 
the permanent way itsalf is, we unde giving 
excellent resulta in the line. pie ap and oross- 
ings shop abounds with special e tools, which 
we have nos to describe here. Amo them 
may be mentioned multiple planing for 


awitch rails, a machine with two p heads 
(capable of being set to take outs at any desired 
le with each other) for the sides of 
points, and a heavy milling machine for fimahing 
points. 
A hurried visit waa next paid to the boiler 


= 
where a number of Mr, Tweddall’s hydraulic | fi 


rivetters are in use, and where the members had an 
opportunity of examining the ial form of fire- 
hole ring—-or rather, of junction between 
the inside firebox and casing—which Mr. Webb has 
now employed for some years past. This detail was 
illustrated on page 266 of the twenty-ninth volume 
of Enarmgeamc, The loeomotive boiler shells at 
Orewe are made exclusively of steel, and are fitted 
with copper fireboxes and tubes. As wo have 
pointed out on former oconsionsa, the most extreme 
care is taken to thoroughly test, both pecans) 


and by chemical every boiler plate use 
while a com late teatier i Kept of the results of 
the testa and of the position of each plate in the 
boiler of whioh it forms part. As a boiler-making 
material the steel amployed at Crewe leaves nothing 
to be desired, is shes holes in eager 
are, We punched, plates being 
ann ‘after punching. The holes in the joint 
around repreawen - : ea ee — a hg 
are drilled throug copper plates 
a very neat little prey machine, another special 
fiachioa Wardle. the edjyes of the plates. Pass- 
ing on to the shop, the visitors were next 
shown the fg, under a powerful hydraulie 
forging press, of « ateel cylinder oover for the 26 in. 
low-pressure cylinder of one of the new ocom- 
Sage while under another hydraulic press, made 

y Messrs. Fielding and Platt, of Gloucester, the 
bending of a crank axle for the same class of engine 
wes shown. It will be remembered that in this 
of engine the front driving axle has a atngle 
orwnk in its centre, to which the connecting rod of 
the low-pressure cylinder is coupled, and this crank 
is produced by bending « strai ht steel bar 10 in, in 
diameter, the result being an exceedingly good job. 

The next department visited was the boiler-making 
shop (where examples of the copper rings used for 
making dome and other joints were shown) ; the 
erecting shop, where the composite frames for oar- 
riages 42 ft, long, with radial axles, were being 
prepared ; the new iron foundry opened about two 
ears ago ; the tender shop ; and the brass foundry, 

his latter is a new building where tho pots are 
heated entirely by gas, and where there 1s a small 
ges furnace on the nas of which charges of 5 owt. 
or #0, are melted. 

A short walk next brought the visitors to the 
ateel forge containing the reversing plate mills, 
Ramsbottom’s duplex hammers, large circular saw 
driven direct by a Brotherhvod's three-cylinder on- 
gine, steam hammers employedin the forging of steel 
tyrea, tyre mills, &o. This isa department which 
we have described on former oecasions, and we need 
merely say here, therefore, that thanks to the ex- 
cellent arrangements made, the visitors last Wednes- 
day week had good a paar of wi 

ons 


v 
r the ow 0 raphy _ 

i ; ne the rev m We ma 
mentian, Was ooaed fa walling tho atcel bane ef 
channel esction now so age used in the 
frames of the London and North-Western stock. 
iecammen te aories mat ea 

6 , but, en 
the vigilate were next pelt, ye 


ig apriociely Racy 


ed. 
arrengera = and the process fs rery employed, sounling 
' yaanam$ way appeared in Enainexaina, vol, ora Adjoining this forge. is the eg a, where all Anouraentee 


yaush as this type 


or which the plant has been | 


and the 
first | ape picos, The front end to whioh 


amongst a number of special toola, was Mr. Rams- 
bottom’s original machine for cutting out the 
throwa of cranks, Mr, Webb's curvilinear sha 
machine for finishing the inner side of wrought 
wheel rims, and the quartering machine and he 
able machine for re-turning crank-pins, both illus- 
trated on page 260 of our twenty-ninth volume. 
Here also we noticed a number of crank axles of 4 
new pattern, with the eeala pat considerabl 
larger in diameter than the main journals, and wi 
mee also increased in width towarda the crank 

n end, 

Proceeding next to the fitting shop Mr. Webb 
showed his visitors examples of the chief details of 
his standard types of engines and explained their 
special features.* Amongst other things he directed 
apecial attention to the form of ajector used in 
connection with the vacuum brake which the 
London aud North-Western Oompany are now 
tting to their traina and to hia pattern of engine 
brake valve, The large ejector used for creating 
the vacuum for applying the brake, has by the 
aide of it « very amall ejector which is constantly 
in use and which maintains in the brake pipes a 
slight vacuum which is employed to keep out 
of action the brakes on the vans, these brakes 
being arranged to apply themselves automatically 
in the event of the slight vacuum just referred to 

destroyed by the fracture of the brake pipes. 
The brake valve just mentioned, and which Mr. 
Webb is applying all his engines, ia provided with 
a lever which if moved in one direction applies the 
ateam brake on the eagine only, it being mtended 
to be thus worked when the engine is detached 
from a train. Moved a short distance in the other 
direction the lever causes the application of the 
vacuum brake only, while if pulled further in 
the same direction it applies both the vacuum and 
the steam brake simultaneously. This arrangement, 
which is very neatly worked out, has been devised 
by Mr. Webb to enable either or both brakes to be 
worked by the movement of a single lever. 

In the adjoining erecting shop the visitors had 
the opportunity of examining in course of erection 
one of Mr, Webb's new compound engines. Inas- 
of engine was fully described in 
the interesting paper read by Mr. Webb before 
the Institution of Mechanical Engineers at the 
Lidge meeting last year, which paper we pub- 
lished in extenso on page 125 of our thirty- 
sixth volume, when we also gave a two-page 
oupaving of the engine, we need not enter into 
detaila of the latter here. We may say, how- 
ever, that the compounds continue to give good 
resulta on the London and North-Western, and that 
quite apart from any economy of fuel which may 
result from their use, the fact of their in 
the advantage of a coupled engine without the use 
of coupling rods~roda whioh give more and more 
trouble as speeds are in —renders then a 
type worthy of the serious attention of loco- 
motive engineers. That the whole of the details of 
the have been admirably worked out need 
acarocly be atated, but we think that there were 
few of the visitors who examined the engine in 
Pp at Orewe last week who did not comeaway 
vith their faith strengthened in the future of com- 
pound Jocomotives, 


After leaving the erecting shop and passing 
through the stores, the party entered the 
ran hegre conveyer © b eer timber 

eparimen wrights’ , Where crane- 
work, d&o., out, Hare the visitors. were 
shown a very i 


iron retugn Bue, waa intended to be worked 
per square inch, and {t bears a name plate with the 
words “No. 14, Haseldine and Oo., Bridgnarth.” 
We anal] in an earl — give engrav| gs of ee 
engine, meanw wa && De, 
der, which is vertical, ia pa aad with the back 
end of the boiler, this end bapre] being in 
the furnace and 










* Eusratingn ¢ 
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return flue are attached is united to the barrel by a 
bolted joint. Mr. Webb had to renew the chimnay 
firehole door, and front of flue, as these had 
been broken up before the e came into his 


ion. The cylinder is vertical, the rod 
feing attached to long oroathend, rom e ends of 
Ww conn rods extend down to cranks on a 
shaft below. ing rods had also been 


00 

broken up, but Mr. Webb has replaced them by 
rods as nearly like the old ones as a The 
original pump was also smashed, but Mr, Webb has 
fixed one to show the a ement of the eonnec- 
tions, the feed being rough a heater on its 
way to the boiler. At the present time when 
funds are being raised for the founding of a ascholar- 
ship* in ition—somewhat y it must be 
admitted—of the great mechanical genius of Richard 
Trevithick, this old engine has a special interest, and 
an examination of it appears to carry ua back to the 
time =e ae eighty years ago Lali Be 
valiantly fought againat o : 

ignorance to obtain r ition for the morite of 
high-pressure steam and 
of which he was the originator. 

The last department of the Crewe Works vinited 
by the members of the Iron and Steel Institute 
was the chain testing shop, a new jaro which 
has been fitted up with the most complete ap- 
pane for the work. The chain to be tested 

ying been annealed by being through the 
fire, ia laid in a trough in the floor arranged like 
those in Lloyd's teating houses, and provided with 
covers to prevent ey from being caused by the 
flying of a fractured link. When thus laid in the 
trough, one end of the chain under test is con 
nected to an exceedingly neatly arranged lever test- 
ing machine for indicating the atrain applied, while 
the other end has a pull exerted upon it by hydrau- 
lic power until the demred test strain is obtained. 
The testing machine, together with the hydraulic 

umpa, d&c., were all made by Messrs. Tangyes, 
Limited, and are an admirable job. The London 
and North-Western Company now have all their 
orane and hoist chains, couphngs, &., periodically 
examined and tested at Orewe, the result being 
an almost entire immunity from fracturo in ser- 


vice, 

Leaving the chain testing department the visitors 
again entered the special train, in which they were 
conveyed back to Chester, they having—thanks to 
the excellent arrangements made on their behalf— 
certainly made the very beat use of the short time 
at their disposal for examining the vaat establish- 
ment at Crewe. 


RRGENERATIVE FURNACES AND THE ManvUractuRE 
or Open-Heabte Srer.. 


Wo mentioned last week that the proceedings at 
the morning meeting on Wednesday oH 24th aes 
were concluded @ partial reading of a paper by 
Mr. F. W. Dick, of Glasgow, ‘On a New Form of 
Regenerative Furnace.” On the member reas- 
sembling on Thursday morning, the 25th ult., the 
reading of the paper (which we published in extenso 
on page 264 of our last issue) was completed, and 
the discussion was then taken on 1t jointly with the 

pers by Mr. Frederick Siemens, of London, and 
irr James Riley, of Glasgow, which preceded 1t. 
Of both these papers we gave abstracts on page 303 
of our Isst number, while Mr. Riley's paper we 
also publish in exterso with its diagrams on page 316 
of the present issue. e 

In asking the members to discuss the papers 
before tlam, the President referred to the presence 
in the room of Mr. Frederick Siemens, the inventor 
of the regenerative furnace, and a sbi ere ahope that 
he would join in the discussion. The latter was then 


ed by Mr. E. A. Cowper, who ref: to the 
large capacity for combus ey elo 


new furnaces observed, that he (Mr. Cowper) had 
made many experiments on seouri eat com- 
bustion at high temperatures, he had 


found such large teen for combustion quite 
pattie had to be ; ein gaa ae as Soh 
) to the expansion of gases by heat, ocoupies a 
oe aay in excess of that occupied by ¢ alr 
and gas consumed, and it was essential to perfect 
combustion that the flame should be formed without 
the game cooled by coming in contact with 
bodies w 
ve 


hag them of heat. in his 
regenerative blast-h atoves, special attention 
* Subscriptions for the Trevithick Memorial Soholar- 
rece treasurer, Mr, 

Sekay Chaps, 13, Victrstros, Landon, 8: The 
Pane 4 ame which deserves every support from engineers. 


non-condensing engines | larg 
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waa paid to bringing the gas and air together so as 
to promote their ready Site, soa A pide 
chamber was provided for the completion of the 
combustion before the es came in contact with 
the bricke of the regenerator chambers. 

Mr. Josiah Smith, of Barrow, highly commended 


the ment of steel plant which Mr. Riley 
had descrtbed in his paper. He (Mr. Smith) had 
seen the plant in use, and he had been much struck 
by its working. The intermediate pouring he 
considered an important feature, and he regarded 
it as easontial to uniformity. He had long been in- 
tending to adopt this intermediate pouring at 
Barrow. In conclusion, he asked Mr Riley whether 
the slagging arrangement, described in the paper, 
was now in a dar use; it had not been started 
when he (Mr. Smith) examined the plant. 

Mr. I, Lowthian Bell next made some remarks aa 
to the saving of 25 per cent. claimed by Mr. 
Siemens as the result of the application of his 

to the heating of boilers. Mr, Bell doubted 

is saving, as it could not be accounted for by a 

@ percentage of unconsumed carbon escaping 
from boilers fired by gases ir the ordinary way. In 
boilers fired by coal, it was commonly assumed that 
the amount of air admitted to the furnaces was some 
100 per cent. in excess of that chemically required 
for perfect combustion, but some experiments of 
his own on boilers fired by gas tended to show that 
in boilers zo fired the exoess of air did not exceed 
20 per cent., while no unconsumed hydrogen was 
discharged, and the only waste could be that re- 
sulting from the discharge of imperfectly conaumed 
carbon. He doubted, however, if this source of 
loas could be so great as to account for a diminution 
of efficiency to the extent of 25 per cent. 

Mr F, W. Dick, commenting upon Mr, Siemens’ 
furnace, observed that at the works of the Steel 
Company of Scotland they had some time ago tried 
furnaces with raised roofs, to increase the capacity 
for combustion. In a melting furnace, however, 
the conclusion at which they had arrived was, that 
it was essential to success to keep the combustion 
close down to the surface of the metal under treat- 
ment, Mr. Edward Reilly next placed before the 
meeting some atatistics showing that the Siemens 
furnace can be successfully used for the basic process, 
and M. Gauthier remarked that in France the basic 

rocess was being succeasfully used for the manu- 

aoture of the very softest qualities of stee) from 
phosphorio pig. 

Mr. John Gjers observed that whenever steel has 
to be cast at a long distance from the furnaces, it 1s 
necessary either to provide meana for the transporta- 
tion of the ladle into which the steel is originally 
run, or to re-teem the steel, Prior to Mr. Riley 
adopting this Jatter plan at his works it had only 
been used at the Darlington Steel Works, where he 
(Mr, Gjers) introduced it As the inventor of the 
soaking pit he had been greatly mterested by the 
plant at Blochairn, and he oonsidered that 
the greatest credit was due to Mr. Riley and those 
under him for the manner in which the arrange- 
ments had been worked out, Speaking as a patentes 
it was not often one got hold of a man who knew 
exactly what he wanted, and who recognised a good 
thing when he saw it. Mr. Riley, however, had 
visited the works at Darlington, and on exam)ni 
the working of the soaking pits there, had abandon 
further experimenta, and decided to adopt the 
5 sata In conclusion Mr. Gjers stated that up to 
the present time upwards of 300,000 tons of ateel 
had passed through his sacaking pita at the diffe- 
rent works where they wore established, and that 
the saving in the loss by oxidation resulting from 
their use was found to be an important item, 

Mr. R. Jenkins, of Consett, stated that he had 
been much interested in Mr, Riley's arrangement, 
and he inquired whether Mr. Riley considered that 
if ten to fourteen Siemens furnaces were placed in 
a row as described, they could be worked to their 
full capacity without risk of the caste clashin 
with each other, and overrunning the capacity of 
the soaking pits ? 

Next in reply toan inquiry from Mr. John Head, 
as what were the features of the ‘‘ Batho tubes” 
and the “ Hackney port’ to which reference had 
been made in the ra of Mr. Dick and Mr. Riley, 
Mr. Wailes sta that the novelty in the Batho 
oo consisted in the air and gases being 
brought ap outside the furnace proper in place of 
through flues built in the furnace. the ordinary 
arrangement there was always the chance of the air 
and gas becoming intermingled through cracks in the 
brickwork between the ues, while with the Batho 


311 
tubes this was impossible. The Batho arrangement 
also greatly simplified the construction of the fur- 
nace, the latter becoming merely a box with air eircu- 
latzon all round. As regarded what waa gonerally 
known as the ‘‘ Hackney port,” it consisted in plac- 
ing the air port above or nearly above the gas port, the 
arrangement being such that the currents of air and 
gas conduct themselves to the point of combustion 
without being guided by the roof,* the mixed gases 
being deflected downwards by the air. With fur- 
naces made as suggested in Mr. Siemens’ paper, 
perfect combustion might be obtained, but he 
doubted if the necessary heat would be got upon 
the hearth. To insure successful melting the com- 
bustion must take place upon the surface of the 
charye—radiant heat alone was not sufficient. 

Mr. John Head maintained that the Hackney 

ort waa not a novelty, it having, he asserted, been 

escribed in a patent taken in 1871 and having 
been used in France. Heo considered it, moreover, 
inferior to the inclined sir and gas ports now used 
The Batho tubes he regarded as cooling tubes placed 
ina bad position. As shown in Mr, Dick's dia- 
grams the brick lining of these tubes would not be 
sufficient to prevent material loss by cooling In 
tho ordinary Siemens furnaces there waa no trouble 
by leakage between the gas and air ways if these 
were properly built, as they always should be, He 
further condemned the construction of the rvof of 
Mr. Dick's furnace and the arrangement of the 
dampers. The difference of the draught through 
the air and gaa regeneratora was, he atatud, a dith 
culty of Mr. Dck’s own creation, and arose from 
the air regonerator being made higher than that 
for gas. The difference of capacity of the two 
regenerators should have been obtamed by increas- 
ing the diameter of that for air, not by augment- 
ing ita height. The two-damper arrangement he 
considered inferior to that employed in Siemens 
furnaces, where a single damper was so placed 
between the gas and air outlets that it sould con- 
trol both. 

In reply to these remarks Mr. Wailen stated that 
tho loss uf heat by radiation from the Batho tubes 
was jin practice entarely unimportant, the tubes 
were very short and the gas and air passed through 
them at a high velocity, Mr, Caldwell, of Mother- 
wall, then made an attack on the practice of cog- 
ging blooms for plates instead of hammering then, 
and notwithstanding that the President observed 


that this point appeared to be disposed of by the 
acknowledged high quality of the plates produced by 
the Steel Company of Sootland from cogged blooms, 


he maintained that trials which they had made at 
Motherwell entirely supported the views he had 


gern 

.F jel Adamson next pointed out the ten- 
dency of ingots to become unacund owing to the 
contraction of the intenor after the extemor had 
set, the ingots becoming, as he aptly expressed it, 
‘“hide-bound.” He considered that # an ingot was 
cut in two and allowed to cool as slowly as posable 
ins ee pit, 1t would be much moro likely that 
a thoroughly sound mass of steel would be obtained 
As regard the question of cogging v. hammering, 
he belreved that one process would producg just as 
good 4 result as the other. 

Mr. Edward Willams, who spoke next, wont 
further than this, and gave it as his decided opinion 
that the practico of cogging steel blooms waa pre- 
ferable to hammering. “finder the process of 
hammering as usually carried out, the ateel became 
beaten down in a series of steps and was much 

unished ; if it was possible to employ a hammer 
ace acting over the whole surface of the bloom, 
the reault would of course be differont. As regarded 
the solidity produced there was no difference be- 
tween ing and hammering. He quite agreed 
with Mi: Adamuon; as to the demrability of pre- 
venting ingots from setting hard outside while the 
interior was still in a fluid atate. In conclusion he 
highly commended Mr. Riley's plans and expressed 
his opinion that the use of hammers for treating 
steel blooms would ultimately be generally dis- 
carded. Mr. E. P. Martin, of Dowlais, also ex- 
pressed similar views, and observed that aa the 
ingots are not treated at a welding hoat, the uso of 
the hammer cannot effect any wel up of hollows 
andoannot be better than cogging. 

Mr. Frederick Siemens next replied to the dis- 
cussion on his paper, As to the economy of 26 per 
cent. in the working of boilers in his system to 


— he 
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« The 
and 4 on page 


ment here referred to is shown in Figa. 1 
of our last week's number, 
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HORIZONTAL ENGINE WITH CRAIG AND MOTION’S VALVE GEAR. 
CONSTRUCTED BY MESSRS, A. ¥F, CRAIG AND 00., ENGINEERS, PAISLEY, 
(For Description, see Page 315,) 
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which Mr. Bell had referred, it was due to aa dae 
combuatjon, increased intensity of heat, clean heat- 
ing surfices, and consequent inoreased efficiency 
of heat ebscrption, Under ordin sor arg 
imperfect combustion took of. tbe 
mediate neighbourhood of boiler ie 
owing to the local cooling of and the 
erp hor ra formation c sol ge , Whioh | 
the effect of radiant hea His igure 
as owing td been obtained by a oe 
boilers h on ar aged with boilers by 
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Ho had intended to leave the theoretical ar of 
the question under discussion to be dealt with in a 
future paper; but there were great differences of 
opinion as to the theory of combustion, and he 
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the question of Mr. ‘Josiah Sinith, he stated that 
the gaamng arrangeinent described in his paper was 
ular use, while in reply to the query of 





now in 
Mr. Je he observed that it was found quite 
practicable to maintain a regular sequence in the 
casts from the furnaces forming the range. This 
question was one which had to him a 
serious one when he first considered the arrange- 
ment, but in practice all was found to work well, 
and they had had no loss of make from thg adoption 
of the system, on the contrary, the outpft per fur- 
nace was greater than it been under the old 
system of working each furnace independently. 

e new system was also found to gre special 
facilities for the selection of material for different 
perhoes during the eof the ateel through 

e acre | pita, and if necessary they could even 
sample a charge while the ingots were in the soak- 
ing pita, there being ample time. At the Newton 

orks of his company the ladle lift was placed at 
the end of « row of fourteen furnaces instead of 
at the centre, and the height of the lift was 20 ft., 
the steel having to be raised from furnace level to 
mill fleor level. This, however, was found to in- 
volve no practical inconvenience. With regard to 
ongging v. hammering, he had no great prejudice 
for either system and used both, but experience 
had shown him that the practice of cogging ingots 
waa the best At the Newton Works, the soaking pits 
were 40 yards from the furnaces and they worked 
through four of them to the hammers without diffi- 


culty, 

Mr. Dick also replied to the discussion on his 
paper, With re to what had been said by Mr. 

obn Head as to the lining of the Batho tubes, he 
atated that the lining of theso tubes was the same 
thickness as the roof of the furnace. The lining 
could be made thicker if desirable, but it was a 
matter of common experience that linings if too 
thiok burn away until the loss of heat by radiation 
was suficient to preserve them. As to the uso of 
two dampers it involved no complication. In con- 
clusion ha stated that he should at any time be 
glad to show Mr Head the high-roofed furnaces, to 
which he (Mr. Dick) had reforred as having been 
tried at the works of the Steel Company of Scot- 
land. On the conclusion of the discussion, votes of 
thanke were passed to Mr. James Riley, Mr. 
Frederick Siemens, and Mr. Dick, respectively, for 
their papers. 


Tue Urrirmarion or Bre-PRopUUTS OBTAINED FROM 
Coa, DURING THE CoKINa Process, 


The next paper read wasone by Professor Watson 
Smith, of Owen's College, Manchester, ‘‘On the 
‘* Recovery of Bye-Products from Coal, more eape- 
‘fcially in Qonneotion with the Coking and Iron 
“Industries.” This was a comprehensive paper on 
which a t amount of labour been bestowed, 
but owing to its length it had to be readin abstract. 
We commenced its publication 1 extenso in our last 
issue, It was succeeded by a paper ‘On the moat 
‘Recent Kesults obtained in Germany in Utilisin 
“the Bye-Products from Hoffmann Coke Ovens, 
by Dr. CO, Otto, of Dalhausen, the two papors being 
discussed together. We shall publish Dr. Otto's 
paper in Qn early issue. 

ho discussion was opened by Profeasor Wanklyn, 
who had are pared a short paper on the carburisation 
of limed ¢oal on Cooper's system. The time avail- 
able, however, only allowed of short extracts from 
this paper being read As to the influence of the 
ce of oonal-liming on the coke, Professor 
Wanklyn observed that in coke made by the ordinary 
process the quantity of sulphur was less than in the 
coal from which it was derived, but in coking limed 
coal the whole of the sulphur originally contamed 
in the coal wont into the coke and was massed 
there. The sulphur, however, waa not evolved 
during the oombuation of the ooke, but was retained 
in the slag, and Professor Wanklyn contended that 
on this account coke from limed coal was fit for use 
in smelting. As ed the increase of ammonia 
obtained by the addition of lime to the coal, it was 
undoubted ; at the Tunbridge Wells gas works the 
increase amounted to 30 per cent. 

Mr, I. Lowthian Bell, who apoke next, agreed 
that during the coking of lined ooal the sulphur 
mnight become maased in the coke, but it was still 

and he feared that in the blast furnace it 
would he ‘‘ unmassed,” and that the sulphur would 
be transferred to the iron. He had no doubt that, 
as stated in Professor Watson Smith’s paper, excel- 
Tent ‘results could be obtained with the Bimon- 
Oarvée oven ; but ookemakers must not grumble 
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if they found that ironmasters did not regard all firm 
and solid coke as satisfying smelting conditions. 
His firm happened to own two collieries which yield 
ookea of different qualities for smelt and it so 
happened that in this case the worse was that 
which appeared most hard and solid. He had 
found that one coke dissociated the carbonic acid 
formed in the process of amelting, this carbonic 
acid boing pate into omens ok dae this 
way a6 much as lg cwt. n was 
sarvied off without aver hk reached the lower 
pa of the furnace at all, This waste, caloulated 
rom the composition of the waste , Was found 
to agree exactly with the reaults of practical work- 
ing. As regarded Dr. Otto's paper, the results 
there recorded as to the water evaporation effected 
in a boiler by the waste heat from coke ovens— 
namely, an evaporation of 1 to 1}1b. of water for 
every pound of coal coked—were fully twice as good 
as those obtained in this country. 

Mr. G. J. Snelus observed that there was a great 
difference in the duty which different cokes would 


do. West coast ooke was not so good as east coast 
ooke, and in comparing the results of Oleveland 
furnaces with on the west coast full allowance 


was not always made for this, The action which 
had been described by Professor Wanklyn as taking 
place during the co ing of limed coal was in his 
opinion undesirable. They did not require the 
sulphur fixed, but unfixed. The elimination of 
sulphur during the coking of coal was a matter 
which deserved careful attention. The elimination 
might, he suggested, be effected by the application 
of superheated steam during the ooking process, 
and although this would involve some loss of coke 
it might be desirable to incur this loss rather than 
to have the sulphur 1n the blast furnace. 

Mr. Charlton, who had recently returned from a 
visit to Westphalia, corroborated the statements in 
Dr. Otto's paper In the Hoffmann ovens he had 
seen made in 48 hours, coke which was as good 
as that usually obtained inthe Simon-Carvés ovens 
in72 hours; thus with the Hoffmann ovens a lesa 
plant was required for a given output. The Hiis- 
gener ovens described in Professor Wateon Smith's 
paper were also excellent ovens; they effect the 
carburisation in 60 houra. In the first fifty ovens 
erected difficulty had beon experienced owing to the 
clogging of the hydraulic main by tar. This had 
now been quite got over by forming the main with 
a water seal on one side, He had also noticed when 
examining the ovens just referred to, that the cool- 
ing of the coke (outside the ovens) was done by 
hose-pipes controlled by men standing on the tops 
of the ovens, from which position they could see 
well where the water could be best applied. The 
benches on which the coke was cooled were some- 
what steeply inclined so that any excess of water 
ran off quickly, and this perhaps accounted for 
the very small percentage of water found in the 
ooke, 

Mr. A. L. Steavenson, of Durham, who spoke 
next, observed that at the Middlesbrough meeting 
last year, Mr. Thompson, of the Clarence Works, 
had stated that if he had continued to use 
the Simon-Oarvés coke in the furnaces under his 
charge, he would have had to increase the ae of 
coke per ton of iron by 12 per cent. ther 
he (Mr. Steavenson) considered that the probiem of 
producing a high class coke for smelting pu 
and at the same time utilising the bye-producta, 
was not yet solved. As far as the coke was con- 
cerned there was therefore no advantage in the 
methods of coking under consideration. Then as 
to the tar, it had shown by Professor Watson 
Smith, that ita price was so variable that it could 
not be relied upon asa profitable product. Lastly, 
it might be supposed that in the ammonia we 
had a bye-product of value, but it had been stated 
that the coal which gave the best resulta as regarded 
the production of ammonia during coking, were 
those least suitable for the manufacture of coke 
for smelting purposes. regard em 
ployment recuperators to which reference had 

n made in the papers, the bricks could not be 
got to stand. At Pease’s West the recuperators 
were not in use. 

The President observed that the experience of 
his firm as to the coke made in Simon-Carvas ovens 
did not agree with that of Mr. Thompson, but in 
the time now at their disposal it would be impossible 
to sr sive cart geante tg the ea 
therefore until the apri 

an pany dap The meeting i brought 
to'a close by the according of hearty votes of thanks 


A A ae Sr 


y | ing a breaking strain of 250 tons. 















to the Mayor of Chester, to the 
Western way Company and Mr. Webb, to the 
local committes, to the proprietors and ers 
of works thrown open to the members, and to 
ag Sarg ir B, Samuelson, for his able conduct 


RAcvEsIONs. 

The afternoon of Thi the 25th ult., was 
devoted to an excursion to Northwich, where the 

divided, one division being conveyed by 
ateamer eerie by the Weaver Navigation 
Trustees) down the River Weaver to inspect the 
canal boat lift at Anderton, and the locks and flood 
sluices at Dutton, under the of Mr. Lionel 
B. Wells, the engineer to River Weaver Navi- 
gation; while the second division continued their 
journey by rail to Marston, where they examined 
the White Salt Works andthe Adelaide Salt Mine, 
of Messrs. Verdin and Sons. Of the River Weaver 
Navigation and the works upon it just mentioned, 
we ere a full illustrated acoount on page 201 ante, 
while we also described Messsrs. Verdin and Sons 
salt works and mines on page 200 ante. With 
regard to the latter, however, we may mention that 
on the occasion of the visit yeaterday week, Messrs. 
Verdin had had the Adelaide mine most tastefully 
decorated by many thonsands of lighted candles 
arranged in suitable designs, while a further illumi- 
nation from time, to time by coloured firea produced 
most effective and charming results. 

It had beon originally proposed that there should 
be on this aame afternoon an alternative exoursion 
to the Flint Alkali Works, but this intention was 
abandoned, although the works in question were 
open to the sar saree of the members any time 
during the week. An illustrated account of the 
Flint Alkali Works appeared on pago 298 ante. 
On the afternoon of the 25th ult., also, the Very 
Rev. Dr. Howson, Dean of Chester, received many 
of the members in the Cathedral, which he described 
as well as the adjoining ruins of the Priory and the 
Church of St. John the Baptist. In the evening 
the members took part in an interesting conver- 
sazione at the Town Hall, to which they were in- 
vited by the Cheater Society of Natural Boience. 

Friday, the 26th ult., the last day of the meeting, 
waa devoted to an excursion into North Wales, 
This comnnees a trip to Blaenau Festiniog, vid the 
Vale of Lianberis and Bala, and an in on of the 
Featiniog Slate Quarries and of the celebrated narrow 
gauge Fostiniog Railway, an account of which 
appeared on page 283 of our last issue, Conveyed 
by this narrow gauge line to Mynfford Junction 
the party next proceeded by special train to Car- 
navon, where tle castle and walls were inspected, 
then to Menai Bridge Station to examine the Menai 
suspension and Britannia tubular bridges, then to 
Conway, where the castle was visited, and final! 
back to Chester. This was a heavy day’s work, an 
unfortunately the weather was lesa favourable than 
could have been desired. 

Besides the regular excursions there were 
numerous works in Chester and its neighbourhood 
most freely thrown open to the inspection of the 
members, and undoubtedly everything was done by 
the local committes to render the meeting a success, 
Of several of the works thrown opsn we have 
already published notices,* and we now append 
some others, while further descriptions will appear 
in early issues. 


Tas Lioyn's CamsBrian Onan and ANCHOR 
Testina Oompany's Wonka. 


These testing houses.are at Saltney, about 14 miles 
from Oheaster, and are one of the establishments 
called into existence by the Chain, Cables, and 
Anchor Act. The largest machine is capable of exert- 
Thore is also a 
tensile machine which is licensed to 180 tons, and 
an anchor rere to 80 tons. The 
arrangements are of the nary description and 
oali for no special notice, There is also a pair of 


-| Tweddell’s hydraulic shears by Messrs. Thompson, 


Boyd, and Oo., of Newcastle, for cutting iron up to 
2? in, in diameter. 
Tus Onesten Waten Wonks, 
This company has two pumping stations, situated 


near to each other, at Boughton, which is a short 
distance from Chester, up the river. The intake is 
about a mile and a half above the city, on the Dee, 


* An account of the Hydraulic Company's 
er Via cies mye Bl, er pep the Sandycrof 
of the Des Ol] Works on page 977, 


ror ot tos Deniced Works on page 287 ance 
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THE MANUFACTURE OF OPEN-HEARTH | enoe by the great desosad for “mild steal.’ I would now | anatomic: 
STEEL direotacn of mprovementa fa welsh 1 have been enatoutty | ohes, te Whisk t the 
On Recent sha aig veal nadir y~ord yf the Manufacture | engaged | we—~open- hearth most 


By Mr Jaws Rizay, Glasgow 

Eanty in the year 1875, in » re I then prepared 
with reference to Stemens Steal Works, I made the 
following remarks: ‘I am desirous of stating what I hold 

eoossary to be done in order to keap abreast with the 
er Am parrot hreane lah Tam 
convinced ex andap 64, 
very little, if any, further economy In pen ng oan 
be sooumplished , and I am doubtful if we are not even 
now beaten by other manufacturers, with the certainty 
that this will be the case when the improvements now 
gradually adopted by the Boasomer manufacturers 
are more fully and rectly realised Feeling this, I take 
it to be a matter of life or death to the company that 
many and extensive alterations should be at onos adupteds 
and I have given much anxious thought to the queation 
of what should be done in this serious ney 

At that time nearly the whole of the ateol made by the 
Biemens was used in the making of rails, and : 
undertook that if my proposals were adopted T woul 
reduce the then cost of ralla by about 17 perton Un 
fortunately this could not be dons, and we had a lingering, 

@ existence until the introduction of ferro man 
gene by our French friends enabled us to turn our atten 
tu the production of « classes of steel—firat 
plates, anglex, &o, for use in ship, bridge, and boiler 
construction, and next material to be used in substitution 
of the best charcval fron, then solely used in the manu 
facture of tha finest qualities of tin plates I need not 
refer at this time toall the many and varied obstacles 
with which we had to contend in introducing what used 
to be called the “now material, many of them have 
been more or less made known to you in the past yoars 
Buffice it to way that the enormous growth of the con 
sumption of ‘mild steel for theses and other purposes 
enabled the makers of Siemens steel to abandon the un 
profitable manufacture of rails for the remunerative one 
of which 1 have just spoken, but earlier in our history 
thare waa no otber outlet for our steal. 

At that time each furnace had a large staff of highly 
paid men to work it, and yet it waa considered very good 
work Indead when 80 tons of ingota were made in one 
week even at the newer and larger furnaces The total 
coat of labour in the melting shop {including the labour 
at the gas producing works) was not lees than lds per ton 
on the ingots made. My desire was to largely reduce 
this exceasive coat of labour, as well as the repairs 
the consumption of fuel, and the standing eae , and t 
expected to accomplish my purpose by remodelling the 
shop and other arrangemente for working, by largely in 
creaalng the capacity of tho melting furnace, and con 
saquentiy, it was hoped, Its productive power Asl have 
said, clrourmmatancea, did not then admit of the proposed 
changes carried into effect, but in the f llowing 
years some of these proposals were carried out (both by 
myself and others) and ay ene were more than 
realised With a modern 19 tun Siemens furnace, “ 
work" reais that 140 tons te 150 tons of ingots shall be 
made weekly per furnace, while in some ‘special cases 
tho make has reached 900 tons of ingots in one week from 
one furnace, 

It ws perhaps superfluous for ne t» add that the result 
of all this was that, on the whole, the makers of Siemens 
ates] had fora time a fairly remunerative business 

Recently, however, the demand for thease products has 
been more than aan by the la increased and 
increasing powers of produotion, and the competition for 
the business offering has been so keen that the margin 
af ahaa becoming ually narrowed during the last 
two or years, now almost, if not entirely, dia 
® 

: t our Inet ae in London, in the course of dis 

oussion on a kin 0, we wore told that if ‘' akill 
and brains were brought to bear on our operations, the 
cost of makiug stool , &0, could be so reduced that 
we should, By selling more cheaply, create such an in 
creased demand that all our worka would be kept fully 
constantly, aud, it might be, profitably employed 

That our brains have been sorely exercised during the 
Inat anxious year or two “goes without saying, but it is 
not for mato say whether the needful “skill has been 
exercised as woll 
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T have already referred in brief terms to the improve The remodelling of the Blochairn Works, after they , ourselves of the basic process, then ex so much 

ments made by ourselves at our Newton Works, pach were acquired by the Steel Campany of Bootle ve a attention, and caueing some of uss0 saeh saxty Now 

others it the erection of the newer works called into the opportunity of embodying in our newer ice the | the opportunity offered, and the fret furnaces erected 
* Paper read at the Chester meeting of the Iron and in the 


cee ann nnneenernnonreermemenee | POBUIES i dl hts oh nbn ab rire egpanlor ar ware es an _— were 
pac, Bea pr damper created, uiokiy as a0 results obtained from 
Steel Invtitute My Sgt plans were for a shop with twenty 13-ton furnaces, then ight bo guided ia what type of furnace 
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THE ALBERT BRIDGE FLOUR MILLS: MESSRS. MARRIAGE, NEAVE, AND CO. 
MR. FREDERIC BATH, ARCHITECT, LONDON AND SALISBURY 
(For Description, see Page 319 ) 


PURIFYING MACHINE. 
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floor, so that bogies or wagons could be rapidly passed to 
sther departments, The charging floor was, of course, at 
whigher elevation, approached by a slight incline at one 
and af the shop 

We had ao fully realised at Newton the serious disad- 
vantage and loa; due to the relative pontions of the 
hammers and mills and the papa lrvertie that we were 
ronstantly devining schemen to obviate them. 

At Blochairn I made these relative positions such as 
would, I hoped, enable us to transfer the ingots fram tho 
santing pita to the hammers at a temperature that would 
perhaps allow us to dispense with reheating, or at all 
venta to reduce this reheating to a minimum. My hopes 
vere not fulfilled. Whon we tried to hammer the 





ngot with only ite initial nest, we either found the centre | in 


oo soft (and it would spurt out when struck by the 
inmmer), or, on the other hand, the outeide waa eo cold 
ind hard that it cracked, and the alab could only be 
‘olled into a defective plate. 

With regard to the charging of the ingots hot into the 
‘heating furnace, my purpose waa to a large extent 
rustrated by what may seem a trivial cause, but yet one 
which, in reality, waa very difficult to deal with. 

Tho twelve melting furnaces were a0 many independent 
‘ontres of operation, The men came in on Sunday night 
ind cba: thelr furnaces aji at the same time, with 
tbout the same weight of charge, and aaa matter of course 
oll of them were ready for tapping about the same time 
m the Monday morning, and all through the succeeding 
week, except in ao far as this was affected by the slight 
variations in the apeed at which the furnaces were work 
ng. Thus we would have the whole of the furnaces cast 
vithin a short time of each other, sand ao crowding of 
nots to the reheating furnaces; then a long pause of 
welve or fourteen hours, fullowed by another rush of caat- 
ng During the pause, the ingots were, of course, getting 
old, and as they were mostly of large maze, this was a 
erious matter, not alone on account of the cost of re- 
ieatin them, but because of the cracks which were set 
i) both in the oourre of cooling and reheating. 

Tt in obvious that the cure for all this was to make the 
‘urnaces charge and cast in succession ; but there were 
nany reasons why this could not be done at that time; 
nto these | need not now enter, 

I have anid that wo were incessantly at work on this 
natter of preventing the ingots getting cold, especially at 
Newton, whore we suffered more than at Bloohairn. At 
nxt I devisud and oxperimented with what I may term a 
noveble wat of soaking pits for enn veying She ngota to 
he hammars shortly after they wore caat. By this means 

waa able to accomplish the hammering of the ingots into 
labe without reheating. Subsequent Me however, my 
rectors authorised me to arrange with Mr. Gjers for the 
we Of hia patent soaking pits, and the outcome of th 
looiaion haa been tho practioal remodelling of all our 
rorking arrangamonts, which I will presently describe. 

Our first intention waa to put the soaking pits down in 
onvoenient relation tothe hammers at one end of the melt- 
ig ahop, but further consideration led me to determine 
wainst this course, For two years or so previously we 
ad been cogging part of the siabs for pistes as a matter 
f necessity, as we had not sufficient hammer power at 
slochairn to meet all demands, We had found the plates 
aade from cogged slaba equal to those mado from 


ainmered slabs, and with proper mechanical arrange: | ecri 


venta wo saw that we could make the former at a eome- 
vhat leas cost than tho latter, especially in the case of 
ery heavy slabs, Further, on many ocoasions 
erious dificulties with the hammermen, Now, having 
rived ata crisis, | determined, as far aa possible, to 
iubstitute cogging for hammering. 

The moat corfvenlent position for the proposed new 
sngging mill and soaking pite seemed to be about the 
centre of the line of melting furnaces, where, fortunately, 
there war an available engine of about sufficient power to 
work the mill. When, however, we came to consider the 
mode of working, I saw that the crucial pomt was the 
ceiver the ingots to the susking pits in something 
like at sucocasion, and I waa again brought faco to 
face with tits old difficulty regarding the onating of the 
furnaces, ell as with the difficulty of conveying the 
ingots fro“t the casting to the soaking pits. We gave a 
groat ded! of thought to this matter, and I had some 
conv lon thersen with Mr Gijora, At lnat it was de- 
cided that it would be better to make one central casting 
pit for all the furnaces, with the object of compelling 
successions of casting, and of avoiding the necessity for 
carrying the ingots, This decision » enabled me to 
aovomplish anothor long desired end, which was to obtain 
the advantage due to oe the steel. Failing Mr. 
Alien’s '‘ agitator,” which we could not conveniently use 
fn our works, I saw tho possibility of adopting the method 
of pouring from one ladle to another, which had been 
a0 oe. nenporetes by Mr, Qjera at Darlington, 
and this was kept in view aa & ia object of the 
vhanges and alterations contemplated. 

My directora having authorised the carrying out of 
then At shane at both the Newton and the 
Blochaim Worke, and those at the latter (which were not 
xo extensive and difficult as those at Newton having been 
about oampleted, I hava now pleasure in your 
attention to the diagrams (see page 316) which show our 
new arrangemanta, and of which Fig. 1 in a transverse 
nootton or side alevation, Fig. 2.8 plan, and Fig. 3a 
tudinal aa el or elevation of the melting shop at 

orks, 

The twelve molting furnaces ared ated by the letters 
Ato M inclusive; the M furnace is sufficient! to bold 
b ‘of 25 tans, all the rest are known as 1 Rrraces. 


in frpat of and parallel to the furnaces are lines of ratl-|d 


wi gf which the nearest runs over the old casting pit 
wh et bps been filled up except at a few points where if 
os left open as provimon for casting in tho case of 


is | The steam pressure ia 90 Ib 
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On this railway runs a small loeomotive, which 
from point to point in front of the furnaces, a special 
oneeinee convey ng a ladle fox the steel and « mould for 


A specially domes hydraulic lift of tons power ts 
erected between the furnaces E and F and directly over 
the railway just referred to. 

Directly in front of this lift is a 20-ton crane of 
ordinary type, except that it ip not made to lift. It is, 
however, provided with hydraulic engines for turning it 
on ite axis, and also es on one side a small cylinder 
and ram for turning over the casting ladia after eac : 
wo that any alag or akull may be easily cleared out and the 
nozzle pot may be readily baned. This crane !s placed 
the centre of a semiciroular casting pit 40 ft. in dia- 
meter and about 3 ft. deep. 

At oonvenient points round the casting pit are erected 
three ingot cranes, each capable of lifting five tons, in 
two powers of three tons and two tons Batwoen 
the cranes are two pete of soxking pits, each with six 
cells of differing capacity for ingots of 30 ewt. or 80 owt. 


Tho two outer cranes set the moulds in the pit read 
for casting, and afterwards atrip the ingots and deposit 
them in the soaking pita. 

The centre crane lifts the ingots from the soaking pits 
and places them vertically on the tipping carriage at the 
end of the feed rollers of the cogging mill, A hy- 
draulic cylinder and ram_ are placed convenient to 
this tipping arrangement. The ram, taking hold of an 
arm of the carriage, turns it down, so that the jngot is 
cep itee easily and without shock on the feed-rollers of 

a mill, 

The cogging mill has hollow stee) rolls, with 32 in, 
centres, and having edging grooves at each end, the top 
roll being balanced by hydraulic power in cylinders 
placed under the bedplate, and having a lift of 14 in. 

Instead of turning the screws in the ordinary manner, 
the boxes are made to revolve, motion being communi- 
oated from a amall Willans engine through a shaft carried 
on tho top of the housings, and having two,worms taking 
into wormwheels fixed on the screw boxes, 

Between the feed-rollers of the mill are arma designed 
for handling the ingot, which 14 turned by them on flat or 
edge und p infront of the grooves #8 may be desired 
the arma being actuated by hydraulic oylindars placed 
under the feed rollers. 

This mill is in charge of and operated by one man, 
assiated by two boys, one of whom worka the screwing 
gear at the rolls, and the other the turning and the feeding 


oeThe mill is driven an engine with two criuders 
86 in. in diameter and 4 ft. stroke, and is geared 2} to 1. 
., cut off at three quarters 
steoke. Tho rolla make 28 revolutions per ininute, and 
have a periphery apeed of about 180 ft per minute. 

A set of hydraulic shears {s in course of construction, 
having a working presaure of 1000 tons, and calculated to 
shear elaba 24 in, by Sin. in section. Theso will be placed 
behind the mill and will have feed-rollers, which will 
receive the slab from the mill and pass it on and through 
the sheara to carnages, which convey the slabs to the 
reheating furnaces of the plate milla, 

Having thua described the apparatus, may I now de- 
be the modus operand } 

The melting furnaces are charged in rapid succession 
om the Sunday night, and on one coming ready for ta 

ne (about twelve honrs later), the locomotive places the 
pote and ladle in frontof the furnace, the o is 
tapped into thaladie, the whole of the steel and slag ing 
run into it, while the latter overflows into the slag mou) 
on the carriage. 

By this means we save the eteel which ordinarily is 
found at the bottum of the negate the pool in front of the 
furnace, and we have the slag in such « form, and so 
from steel, thatit is easily disposed of without the neoces- 
a being broken up. 

ing brought under the lift, the ladle is raised until 
certain brackets or horna, placed on each aside af its pour- 
ing lip, come in contact with brackets, attached to the lift, 
and eo placed that they keep the pouring lip of the ladle 
in the same horizontal plane until all ita contents are dis- 
chargod into the second or coatings Ieee which is easily 
brought about by continuing the lifting of the ladle after 
the pouring lip has become stationary in the brackets, 
The casting crane having received into its Indle the whole 
contents af the first ladle, is now moved round over the 
moulds in the casting pit, Into which the charge is cast in 
the ordinary manner, 

The time occupied by the operations of tapping the fur. 
nace, ees ta the ateel to the second ladle, and cast- 
ing inte moulda, ia fourteen to fifteen minutes, a shorter 
time than is required by the old method. 

You will have noticed that this arrangement for trans- 
ferring the steel obviated the necessity fora lifting casting 


crane, 
This traneferring of the steel was a source of 
anxiety to us all, It was known to us that some 
of tranat been tried elsewhere, and had besa 
found impracticable. We also knew that the temperatures 
of Siemens steel in much lower at the time of tapping 
than is that of Bessamer steel, and it waa feared tb 
might be se chilled in the operation that it 
cast through the naizle uf the sscond ladle, 
ifthis were done at all, ‘a heavy skull would ba 
the ladle. Neither of these evil results has been ex- 


perienoed, the fact being that we have leas skul] now than | and 


we had under the old The men know that if 
will suffer; and the lad! 


, and being 
hotter, so that firs 


eget 
om , are 
wad into the saoowd 


ohilled when it falle on the bottom. After standing about 


$to the machinery in the new arrangements, 30 minutes from casting, the moulds are stripped and 
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the ingots in the soaking plte, where they remain 
about mses, bang then ae apn babi opeging 
mill and ae ipreg ade la ea recep ge — y 
sheared s weigh passed on 

reheated aud rolled into plates. 

It may be eaid, therefore, that the slab is finished in 
95 minutese—14 or 15 minutes for tapping and casting, 
20 minutes in the moulds, 53 oe in the soaking pits, 


— pr ie in ; 
aatages arrangements are 
considerabis. is much more 
Baa a sutel ia Inde werrucad ce elli gt ay 
» CA v crancs, 
and seubde s the cost in tabour is wnuch reduced the shop 
is freed from débris, and is cleaner and ploasanter to 
work in. The advan of the other portions of the 
arrangemente—the eoaking pita and mill—are 
great in every way, The coat of labour is re- 
duced, that of fuel issaved altogether; the loss of steel 
by reheating is reduced from say 2% per cent, to almost 
nil, our returpa sho this loss in the soaking pits to be 
only 0.02 par cent., and, in addition, the indirect econo- 
mies by reason of {mproved sanity of nlabe, less defective 
tea, &c., are more important than you would credit if 

were to venture to state them. 
Besides this, the comfort and orderliness with which 
the work can be done is largely increased, and is appre- 
clated by the workmen themselves. 
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Of the machinery I may state that the mill and 
gear were made at our own works, The large hydraulic 
shéars aré now approaching completion in the handa of 


Messrs. Tannot, Walker, and Co., who also made the 
oe and ingot cranes. 

I believe I am oorrect in stating that the latter are 
the finest and most complete cranes which have yet been 
made, sither by that or any other firm, They have « 
range of 40ft. in diameter, and are auppiied with hy- 
draulio turning and racking » Most admirably de- 
signed, and Iam glad to ay thaton the whole they have 
proved satisfactory in operation. The ladle lift waa 
supplied b pai Fielding and Platt, of Gloucester, and 

ob. 
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In concluaion, I have only to say that I desire to 
acknowledge the h ration and aasistance I have 
r Dick (the manager of 
Blochairn Works) in the course of the extensive and im- 
portant ohanges whioh I have briefly attempted to de- 
scribe, aa well as from Mr. Packer the manager, and Mr. 
Swaino the engineor, of the Newton Works, in the 
similar operations now in progress at the latter works, 


—————— 


Bringg Bur.pine iN BoHRM!a.—An old iron bridge has 
ue been replaced by one of lator construction on the 

orth Boheman Railway, near Kuttenthal, At the 
pant in question the line crossas a ravine, 98 ft. deep. 

e span of the bridge was 131 ft, Zin, ; the weight of the 
truss 80 tons. The method of reconstruction adupted was 
to erect each bridge span upon rollers, and then, by 
means of a locomotive, to pu t above the place it was to 
oooupy on the top of the o ps The span was then 
raised ig a jacks and the rollers removed. Aus 
BOON AS ald bn was removed thd new truss was 
lowered a distance of 15 ft. to its final pearing upon the 
piers. Traina were stopped bas ge operation of sub- 
stituting the new truss, but the total period of stoppage 
was less than forty-eight hours, 


Raitway Brares.—Colonel Rich has a Jost ay ashen 
collision that occurred on July 26 at Wigan Station, on 
the London and North-Western Railway by which three 
persons were injured. After reviewing the circumstances 
of the case and the evidence of several guards and engine- 


on & 


free | drivers, Colonel Rich proceeds: ‘‘ I would strongly re- 


commend the London and North-Western Railway Com- 
pony to adopt one of the antomatio continucus air brakes. 
he company considered the sectional patent chain brake 
a ve one sume years since, when all other un- 
prejudiced persons, who were qualified to judge of such 
matters, considered {t a very faulty mechanical con- 
trivance, and in no way suited to the requirements of the 
day; and it does not fulfil the Board of Trade require- 
ments. I am informed, that the London and North-Wes- 
tern Railway Company, sre now adopting for their main 
line a, & collection of several kinds of patent brakes, 
among which is the Smith’s plain vacuum, with an auto: 
matic arrangement on the last brake ooach, by which the 
chain brake is brought into action. The railway : 
ing officers of the’ Board of Trade were asked by 
oumpany's looometive superintendent to inspect ¢ 
arrangement about two os since, when it was applied 
to the Irish Mail, All the inspecting disapproved 
of it, after Inspection and consideration, I understand 
that the London and North-Western Railway Company, 
pvp to continue the use of the chain brake, on th 
and branch trains. I would to the directots 
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THE I BRIDGE FLOUR MILLS. 


Tx our issue Gf September 19th we published on a 
two- sections of the Albert Bridge Flour 
Mil rata, and we now give a third section 

er with se views of some of the machines. 
T Ww have lately been built by Mesers. 
Ma , Neave, and Co., were planned and arranged 
by Mr. W. H, Williamson, of the of Thompson and 
iWamson, milling cers, Wakefield, who supplied 
the whole of the machinery ; the architectural portion 
of the work is from the deadgns of Mr, Fred. Bath, of 
London and Salisbury, who superintended the erection 
of the building. These mills have been started with 
the avowed object of competing in the London market 
with Vienna and American flour, and the 
have no expense to render them as perfect as 
possible in every respect, The building is situated on 
a most convenient site on the south of the Thames 
between the Albert and the old Battersea bridges, 
with a long return frontage on the dock lately opened 
by Mr. Allen Ransome. Large coasting steamers, 
ing barges, and indeed any sort of craft that oan 
paas the bridges can enter the dock and lie in deep 
waser under the hoists, to discharge or to receive cargo. 

The building is divided into three independent 

ons by fireproof walls; these are the granary, 
he wheat-oleaning house, and the mill. The two 
former are shown im the large engraving on the 
following page and the latter are illustrated by 
two parallel longitudinal sections in our issue of 
September 19. e of those sections shows the 
rows of machines standing next to the wall, and 
the other the rows next to the centre of the rooms, the 
mill being designed to admit six rows in all, three on 
each side of the centre line. The clearest way to de- 
acribe the of ual reduction devised by Mr. 
Williamson, will be to follow the wheat through the 
building, explaining the various operations to which it 
is subject, from ite entrance, until it leavea in the form 
of flour. The grain is lifted from the barge by « hoist, 
and delivered, on the firat floor, from whence it is 
sent down the delivery shoot into the basement, to 
have the free dust and dirt with which it is mixed, 
removed by two Barnard and Lea separators, which 
together are capable of dealing with 150 quartera an 
hour. This process effects a rough separation, and 
renders the subsequent operations of mixing more 
healthy for the men, while It also keepa the stored 

n in better condition. The wheat is next raised 

y two elevators to the top of the building, and is deli- 
vered into vertical distributing shoots which open into 
the varions wheat garners on the floors below. There 
are fourteen of these distributing shoots, and each is 
divided by partitions into four compartments, corre- 
sponding to, and opening into, the four floors below, 
‘ach compartment ae ided with a valve at the top, 
and thus the man in charge of the elevators can direct 
the stream of wheat into any one of the 56 garnora 
below him, without descending from the upper story. 
Tho same shoots serve to draw off the wheat from the 

ors, and to deliver it to the ground floor, where 

t is mixed In the required rtions, and raised 
ain by the elevators, to be abot into the mixed 
wheat bine adjoining the walls of the wheat-oleaning 
house. 

These bins communicate with the adjoining building 
by iron slides in the dividing wall, and their contents 
run into an elevator which carries them again to the 
top of the house from whence they descend through 
each cleaning machine in succession, these being placed 
as shown in the engraving, one below the other on the 
various floors. The first {s an Eureka zig-zag sepa- 
rator ; sar eae aly ; Csi and other ean: 
foreign to the wheat, which then passes over a pair o 
powerful Stopes’ magnets. These arrest all the nails, 
pieces of wire, and other fragments of iron and steel, 
which, if they remained, might damage the grinding 
ther’s decorticator is the next machine, 
three dstones upon the same 

a separate trough, The 
trough, and works its way in 
suoceasion yooh all three, subjected on th 
ul scrubbing or 


to the Hureke emutter, or if :¢ be really clean wheat it 
ij may go to the smutter first, missing the deoorticator. 
are it suffers « second scrubbing, not so severe as the 
ing, and then it is delivered to a powerful 

ictor Bruah machine, where it is passed in succession 
fixed and revolving brushes, 
on a central spindle, and then the cleaning is 

complete, except that a small quantity of cockle seed 
be If the wheat berry were a 
like an egg, the cleansing processes 
be so Sumerous or so searching as 








and delivered to one of the bins next the wall of the 





another. 


purifier the different semolinas are led to-smooth rolls, 


semolinas thus produced, together with the finer 
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aa with it takes off a certain proportion of ita 
value, 


The cleaned wheat is then lifted by an olevator 


mill. These bins hold from 40 to 50 tons each, and 
are of the same capacity as those for the mixed wheat. 
The grain is drawn each of these bins by iron 
sluices in the fireproof wall between the buildings, 
and is delivered to an elevator which feeds it over a 
set of magnets to an automatic grain weigher which 
registers every 50 lb. entering it. By means of this 
instroment the miller can tel! at what speed the grain 
is passing through his spatial b The wheat next 
toa Penney grader on the first floor, where it is 
vided into three qualities by the size of the berries, 
and is then passed to the cookle cylinders where the 
few remaining foreign seeds are removed, The grain is 
then ready for the grinding or rolling process, the two 
the larger to 


amaller sizes going to one mill, 

By reference to our former two-page plate it will be 
seen that the roller mills are arranged six in a row. 
The first two, atarting from the left hand, of the row 
next the wall, take the two products from the grailer, 
and the remaining four form four successive br 
there being thus five breaks inall. In addition to this 
there is a pair of smooth rolls to flatten out the bran. 
It may be well to explain for the benefit of those of 
our readers who are not familiar with the art of milling, 
that the object of these breaks is not to make flour, 
but to divide the grain into bran and broken wheat 
kernel, known as semolina and dunst. A certain 
amount of flour is unavoidably made im the breaking 

rocess, but it is kept as amall as posmble. The semo 
ina is ground into dunst, and the dunst into flour in 
the smooth mills of the seoond row, 

The rolls (Fig. 4, page 317) for the breaking operations 
are of the hardest chilled iron and are gi are Those 
of the tirst two breaks lead on with the back edge of 
the groove, ond the subsequent breake with the sharp 
edge. Mr. Wilhamson aleo prefers that rolls of the 
earlier breaks should have straight corrugations, and 
those of the latter ones should apirally grooved, 
and should have a greater differential apeed than those 
which precede them. The first set split the grain 
along the crease, the next set break each half 
into two or three pieces, the next carry the divi- 
sion atill further, and so on, until at last there 
is nothing in the mull but bran and dunst. Between 
the breake the grain is subjected to two processes. 
The small quantity of flour which has been made is 
removed, and the broken particles are assorted accord- 
yt their sizes. Thus the firat breakings are elevated 
to No. 1 scalping reel, which is a rotating oylinder 
clothed with plated wire gauze. The flour goes through 
the meshes, and the semolina and broken wheat is de- 
livered on to the sizing machine (Figs, 5 and 6) on tho 
floor below. This has five er sledge baer. sloping 
alternately in opposite directions. e crude product 
is delivered to the first, and the semolina falls through 
jt, and is led into the head of the aecond screen, where 
the largest size of semolinu is soparated, and #0 on 
throughout the serics of five meves in each machine, 
the broken wheat falling over the tail of the top sleve, 
which descends to the second break rolls on the ground 
floor, being known as the firat shread The broken 
wheat carries with it some loose bran, which is removed 
ny epeeen as it falls through the hopper of the roller 


This as is repeated at every break. Hach time 
the loose flour is removed and the remainder of the 
product is divided, according to size, into five qualities, 
the largest running down to the next mill. The final 
delivery ia bran, which is cleaned ina bran duster on 
the upper floor, above the scalpers, and is fed into 
sacks ready for sale. The material which passes 
through the sieves is semolina of varying degrees 
of fineness acoording to the size of the mesh; similar 
sixos from different machines being mixed together 
ready for the next process, which is carried out on 
centrifugal purifiers. These (Fig. 0) each consut of a 
hopper with an adjustabie orifice through which the 
som flows in a thin sheet over a convex disc 
mounted on a vertical rotating shaft. The particles 
ra tees tata aa Neve oe sabe 7 sep hetoen on 
rom its tan y, the heavier bein 
the greater ountri fuga! force to a greater d oe, aaa 
falling’ into the outer hopper, while fthe lighter drop 
into the inner one. As all the cles are of the 
same size, having been separated by sieves of the same 
mesh, it follows that the centrifugal purifier divides 
them according to their specific gravities, the heavier 
being the better quality and being used for the best 
varieties of flour. The inner hopper is in rotation, and 
again throws out the semoling, the selection being 


repeated five times in all, At the same time an 
inward current of air, as indicated in the fi by the 
arrows, carries all the particles of cerealin into the 


central trunk and away to the dust room. From the 


with light ure, to free any adherent bran. 
The recutiant flour is dusted out, and the fner 
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varieties obtained in the breaking process, and gathered 
from the acalping reels, are then freed from flour, and 
passed on to other sizing machines to be re-sized, each 

roduct being separately purified on centrifugal puri- 

ers, aa already explained. The heaviest of these is 
reduced on smooth rolla, and is dressed in Sutcliffe’s 
centrifugal dressing machines (Figs. 7 and 8) producing 
the ‘‘ patent flour.” The next heaviest is made into 
‘bakers’ flour,” while the third quality, with the eoft 
tailings of previous dreasinga, 19 again dusted and sized 
on a separate sizer and pon baie and 1s rolled 
and dreased to produce flour of lower qualities. The 
flour is delivered into bina on the second floor, 1m- 
mediately over the Eureka -flour poker by which 3t 
is automatically weighed into sacks, 

The boijer house adjoina the granary and also fronts 
the dock ; provision is made for the three boilers in 
al]. The boiler, which is of the Galloway type, 15 fed 
by Vicar’s patent mechanical stoker, and has Livet’s 
system of boiler setting, The chimney shaft 19 {n- 
closed within a tower, and a spiral ataircase winding 
round it, communicates with each floor. The tower is 
surmounted by a water tank in which is kept a con- 
atant supply of water, and connected with this Messrs. 

and Co., of Southwark, have fitted fire hydrants 
and lengths of hose on every landing within the tower, 
which tn case of fire enables every portion of the pre- 
mises to be reached by fire hose, whilst the tower itself 
is a fire escape from all portione of the premises. 

The engine is of the tandem compound-condensing 
type, capable of 280 indicated horse-power. It was 
built by Messrs. Pollitt and Wigeell, of Sowerby 
Bridge, and the power is transmitted by means of 

uare leather ropes from the rim of the fywheel. 

is isa novelty in main driving which 18 being intro- 
duced by Mr, Wilhamson At present five ropes 
14, in. square transmit the whole power required for 
anary, wheat cleaning, and the mull; each of the two 
ormer departments can be disconnected from the mill 
by clutches From the foregoing it will have been aeen 
that the operations of the mill are confined as far as 
possible to separate floors. 

In the basement are the main driving shafts; over 
the ground floor are the roller milla arranged 1n aym. 
metrical order, fourteen in all, mx of which are groove 
and for breaking purposes. On the first floor the pro- 
ducta from the purifiers, the cockle machine and the 
breakings can all be handled, and the finished flours 
are here taken off by the packers, and can be examined 
separately. Two powerful exhaust fans for working 
the purifiers and the aspirators on the rolls, are in this 
room with wind trunk connections. On the second floor 
arranged in symmetrical order, ate nineteen of the 
manifold I. T. purifiers and the three bins for the threes 

ualities of flour made. On the third floor are seven 

. T, atzing machines disposed for convenience of access 
and removal of the sieves. On this floor three mixers 
aro provided for blending Hours, as also a bran packer 
(the offals boing packed in tho upper floors and sepa- 
rate and distinct from the flours), On the fourth 
floor are the four hexagonal scalping reels for the 
breaks with a centrifugal for the tfth break, here 
are also tive Sutcliffe centrifuyals for dressing the 
various sorts of flour, On thie fifth or roof floor 
are three Sutcliffe centrifugal reels for duating and 
ne urposes and a large Stanair’s bran duster, 
as also the twelve elevator heads apd shafting for 
driving same. 

The machinery throughout is arranged in an orderly 
manne, the elevatora are in perfect line, the spaces 
between Wien being utilised as passage ways between 
the machinus, every reel is accessible on all its sides 
without waste of space, aud indeed this applies to 
almost every machine in the mill. 

It remains only to add thatin the pfsmisen and 
machinery of this firm there 18 evidence ¥f wide ex- 
perience and judicious expenditure of cajgtal, and 
the whole demonstrates that English engingers and 
millera have determined that the cream of the flour 
market ehall no longer fall into the hands of the 
foreigner. 

Eee 
PUMPING ENGINE AT EASTBOURNE 
WATER WORKE. 

WE give this week a two-page engraving of a com- 

und pumping engine erected at the Eastbourne 

ater Works by Messrs. Moreland and Son, of Old- 
street, London, EC We shall, in an early issue, 
publish further illustrations of the pumping machmery 
at these works, and for the present, therefore, we defer 
giving the descriptive particulars. 


Fn a a errr a “ER 

Atxwick Water Supriry.—The water supply of Aln- 
wick eth J been unsatisfactory during the recent dry 
season, the looal authorities have determined to take the 
matter thoroughly in hand, and haveinstructed Mr, J.P. 
Spencer, C.K, 0 ee huhamiap deci bs to report upon the 
subject, and advivethem as to the best means of providing 
a sufficient supply, and aleo with & view of providing ad- 
ditional storage and enlargement of the pre.ent water 
worka, eo a8 to provide for the increased demands of the 
district It is expected the report will shortly be sentin, 
and after that the requisite constructional works will be 
commenced as early aa possible next winter. 
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THE ALBERT BRIDGE FLOUR MILLS: MESSRS. MARRIAGE, NEAVE, &ND CO. 
MR. FREDERIC BATH, AROHITROT, LONDON AND SALISBURY. | 
(For Description, see Page 319.) 
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AGENTS . G.” in shrinking on hoops in a hooped gun, or laying on | not being able to adjuat these ribands to an equal 
Pe + 1S, Rae da Brussels, wire ina » weasential ; that the practice of | tension, dves not seem to us to hold good. If the 
rae Manaen Cag 8, den Linden. chambering is to be condemned ; and that distinct circumferential wires can be laid on with the degree 
ecrwoen 1 woke ‘and Co. 18, Hanover-strest, portions should be used for giving circumferential | of accuracy explained by him, surely the longi- 

3 bce 1. Rayvean, Libeairis Birsagice, #3, in gee and longitudinal pring jan tudinal ribands can be treated m much the same 
qe amae, Faria; MB Terqeam, 16, With regard to the first, Mr. Longridge says that | way. Even if all the wires were not exactly of the 


acouracy in la on is essontial and practicable. 
Woolwich may think it essential, but does not 
consider it practicable. Sir William Armstrong 


same tension at firat starting, we are inclined to 
think 1t would be of little amportanco, as the strain 
on each would be so much below tho elastic limit, 


Oeraxp: Kirkland and does not think it essential providing the tension | and even supposing one or two to give, there would 
ee ca: see sone ib, Aster Place, Stew Terk. obtained is in excess of that indicated by theory. | still remain the others, In the case of the two 
: a rariaee and Were: Rit aberemane The latter view ap to us to be quite unten- | supports advocated by Mr. Longridge, 1f one went, 

cpp re regs, re ae | Able if we can take Mr. Longridge’s investigations | the would be hors de combat. 
tos in the current week's | On the subject ss true, and we certainly donot see| The second objection, namely, the diftloulty of 
fevue mast be delivered not later then Ps om Teareday. Bed how they can be contradicted. The wire or coils | caloulating the exact clroumferential tension in laying 
nh yore for line, Toe line | SH0Uld be put on at auch a tension that in on, when there are non-resisting layers interposed, 
sverages suaven words, ail orders for | they are strained to the elastic limit of the ma- | 1s not so casy to meet, and wa are quite unwilling to 
guaraateed. Tera fo cannot be | terial. This being done, we have for any particular | combat Mr. Longridge's statements on the subject. 

on ths 


tholy 
cl ‘aleve ;|gun the maximum h compatible with safety. 
with all fnow the a he on on isin exceas of this, when 
the gun is , the ovila will be strained beyond 
their elastic limit, and we have a new state of affai 
altogether. The gun in this state may be able to 
stand a greater strain than that for which it was| 2. The moduli of elasticity. 
be |intended, in which case there is an excess of| 3. Thedistance of the specific coil of wire from 
strength, or else it may be the other way, and so | the centre of the gun. 
‘!beunsafe. Mr. Longridge discusses this in detail,{ Woolwich a pene to be working on much the 
and shows what the proper laying on tension for the | same lines as Elawick in this respect, for we hear 


We fail to seo ourselves why tho non-resisting layer 
should affect the laying-on tenmon, which we under- 
stand from the formulmw given to be dependent 
only on: 

i, The internal presaure. 


? 
for 
inal Deained on application. 
odvertisernente will be twarted regulacthy, but 
abechute regularity cannot be cuarantesd. 
SUBOCRIPTIONS, HOME AND FOREIGN, 

The of goth op = Sanus! cemeies in the 

reoel copies : annum, 

is 2 a extra, the site 


F belng, however, eo much leas effective on 
paper, f subsoribers are . 


recommended to erder / 18 in, Armatrong gun should be. It 1s a great pity | that the longitudinal strength there, is obtained b 

in as da paying the difisrence | that the actual tensions of laying on for this ti wrought-iron segments interlaced with the oll 
oe for subsrtptions to ENGINEERING trom abroad are: tioular gun are not given, and the compansons|In both cases we see endeavours made to provide 
Hungary, Sat Bulgaria, Canain (De: made on this basis, although pernape not much j separate material for the longitudinal strength, 

tainion of rus, Denmark could have been deduced from thia, as Sir William rae indeed that the core haa to take a part of 

Nate re Armstrong trusts to the gun shaking itself into|the longitudinal stram. There can be no doubt 


hn, ors 
oe 


Peru, Portugal (incl Asores 


place ; a very dangerous proceeding we cannot help | that one material cannot do double work, and since 
thinking, we must have an outside covering for the wire, 1t 
With reference to the Woolwich view, we can | certainly appears to be a good plan to utilise this 
quite understand accuracy of laying on being | for longitudinal strength, 
impracticable with heavy coils shrunk as has| We have now touched upon most of the points 
hitherto been done, but if the wire construction 1s | discussed by Mr. Longridge in his valuable work. 
adopted, this difficulty would exist no longer | Though a» great deal can be said on both sides in 
Thore can be no doubt that theoretically Mr. Long-| the way of argument, yet there are many points 
ridge's views are correct, and we hope that they | which can only be settled i Pia es trial. e of 
may have an opportunity of being put to a practical | these stands out strongly. Mr. Pongricge propor 
tent to give us guns stronger than either Woolwich or 


In condemning the practice of chambering, Mr. | Elewick profess to make ; he anticipates that he 
Longridge says: ‘‘ The truth a to be that] will be able to carry out hia proposals, and we 
chambering and air spacing are only expedients for | repeat what we said at the commencement of our 
reducing the strain on the gun.” No doubt this is | criticism, that the idea is well worthy of a fur trial, 
the case, but why not adopt these expedients, if by | and we hope to see Mr. Longridge invited to super- 
so doing & ter muzzle velocity can be obtained | mtend the construction of a gun built entirely on 
———_——— without unduly straining the gun? Let us examine | his own principles. 
ENGINEERING ts registered for tranamission abroad. the caso quoted by him, | He gives us the drawin 

~Reading oputalé of a 13 in, gun uno ed, and shows that wit 
fisra bore ok Seeisenaine may be had ‘Of the ublisker peed pe 413 lb. et tales with a gravimetric density of .0, 
newsagent. Prine és. each. he can produce higher resulta than with 500 Ib. of 
powder in Sir William Armstrong’s chambered gun, 
the only objection being an increase of 25 per cent. 
pressure. it must be borne in mind, then, that his 
gun must be 25 per cent. stronger than the other 
one. Now it will be admitted that there muat. 
be a limit of strength to all constructions, so the 
question before us appears to be: Given the 
strain that a certain gun can stand, how can we Moan Ditterence | M8" | pigerence 
get tho best results from it—with a chamber or| Postlont | pressure, | trom Normal | "eP*F| trom Normal 
without? Dir. dge professes to be able to 
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THE WEATHER OF SEPTEMBER, 1884, 
Tux weather of September commenced cool and 

unsettled, the middle portion became fine and warm 
with mists and dews locally, and the latter part was 
cold, wet, and changeable. Referring to extreme 

itions of the British Isles to which the Isle of 
Man w central, the mean atmospheric pressure and 
temperature were aa follows . 
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NOTICE TO AMERICAN SUBSCRIBERS. 
hide. Peace yoshi we have the firm of John 
Wiley’s 15, Astor Place, New York, tho sole agents for Exei- 
manaine in the United States, and all su fone for the United 
States willin future be payable to them will also be 
pared to receive advertisements for Eorenrmnaate, and will 
full information as to terma, &c., on applicadion. 
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wder of gravimetric density .9, we could insert 
ere no leas than 677 lb. of powder, so that 
if a gun can be made to stand a strain of 33 
foot-tons, then without exodeding this pressure, 


The distribution and frequency of rain may be 
inferred from the following statement . 
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THE CONSTRUCTION OF ORDNANOE- 


In a recent ae page 274 ante) we discussed 
in some detail several of the points raised by Mr. J. 
A. Longridge in his book on “The Application of 
Wire to the Construction of Ordnance, "and on which 
heisat issue with the Woolwith and other A Speen 
suthorities, Theee points referred to the employ- 

ment of stow-barning powdir ; to the uss of a thick 

‘havogeneous A’ tube; 'to the relative merits and 

domerite of the Armstrong and Woolwith systems, 
and to Mr. Wongridge'’s olaim of constructing « 
successful wire gun twenty years ago. In the 

‘porttarticls we tu refer to other points 
ralned by Mr. » These are: that acouracy 


may reduce the pressure on the gun by giving more 
room for the expansion of the powder gas, yet at 
the same time Aare to increase it by the faoili- 
ties they give for ignition of the We 
probably could never succeed in getding a greater 
preasure than 30 to 36 tons with powder, but there 
oan be little doubt that if guns can be made 
atrong enough to stand the strain, explosives will 
not be wanting to give the pressure. As woe have 
said be ki hope to see the day when gun-cotton 


Pressure was above the normal value generally, « 
but markedly so in the east and central districts, 
where also the excess of temperature was greateat. Y 
The amount of rain was much above the average in 
the east and north, and much below in the south 
and west districts. The resultant of the daily 
general directions of the winds is from 8.8.W., 
though the normal resultant is W. by 8. The 
southerly direction of the resultant accounts for 
the excess of temperature. During the muddle 
period of the month, oasterly and svuth-aasterly 
winds were prevalent. The barometer attained 
30.5 in. on the 18th, and fell to 29 in, on the 27th. 






.fation of if may come into use. 
's objection to Sir William Armstrong’s 
i dinal strength by means 
to the axis, on agcount of 
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Phe highest temperature, 84 deg., was recorded at 
szoughborough on the 17th; the lowest, 33 deg. at 
Broukeborough on the 5th. On the 4th, 1.19 in, 
of rain was moasured at Jersey, and 1.02 in, at Yar- 
vouth ; on the next day 2.67 in. was measured at 
Yarmouth, so that in these two days more than the 
reasonable quantity for the entire month fell, On 
the 7th, 1.73 in. was measured at Donaghadee, 
and, 1.14 in. at Mullaghmore. Lightning and 
thunder occurred in places on the lat, 2nd, 4th, 
[4th, 2let. Aurora was observed in the north 
m the 17th and 18th. The heat of the 16th and 
[7th was very oppressive, due to the calm and 
noiat condition of the atmosphere. An eatimate 
of cleardays gives ten to the north and east dis- 
wicta and only three to the south district ; while 
overcast days varied from seventeen in the wast to 
nine in the south. The duration of bright sunshine, 
patimated in percentage of ite pussible duration, for 
the four weeke ending September 20th, was 37 for 
these islands on the whole, Channol Islos 4f, eaat 
England 41, south-west England 39, east Scotland, 
north-weat England, and South [reland 37, south 
England and west Scotland 36, north Scotland 34, 
central England 33, north-east England 32, and 
north Ireland 30. 


THE PHILADELPHIA ELECTRICAL 
EX HIBITION,—No., I, 
By Mr, C. T. Woovsuny, Boston. 


Ir is certainly in accord with the fitness of things 
that the city of Benjamin Franklin should hold the 
first Electrical Exhibition in America. On Tuesday, 
the second day of September, the Electrical Ex- 
hibition, under the auspices of the Franklin In- 
stitute, was opened to the public with suitable 
inaugural ceremonies on the part of the civic au- 
thoritica, and of the Institute; consisting of an 
address of welcome by the mayor of the city of 
Philadelphia, fullowed . an oration by William P, 
Tatham, President of the Franklin Inatitute, after 
which the Honourable Robert E. Pattison, governor 
of the State of Pennaylvania, officially announced 
the Exhibition to be opened. 

- Visitors to Philadelphia during the Centennial 
Exhibition of 1876, will remember the station of 
the Pennsylvania Railroad Company in the western 
tof thecity. The large passenger station which 
his company has built in a more central portion of 
the city, caused them to vacate the atation used 
in 1876. This former station is now used for an 
electrical exhibition, in addition te an annexe, oon- 
structed for the purpose, and covering about i 
aores of ground. The roof of the main portion o 
this annexe is sustained by Gothic arched trusses, 
forming a large hall, surrounded by wide galleries. 
In the centre is a fountain with jets of water play- 
ing in different directions, and tho: pool environed 
by the verduro of a collection of plants. From the 
roof trusses ard suspended arc lamps, which add to 
the volume of light from the lamps at the exhibits 
upon the floor, whose perfect illumination gives a 
vivid realiam to the varying tints of colour im tho 
faces and garb of the numerous spectators present, 
A portjon of the old railway station has been 
converted into an audionce-room for the purpose 
of leotu a electrical aubjecta. Upon the 
walls of ge side are painted two large maps, about 

20 ft, iufdiameter, of the hemisphores, showing on 

this | scale the pusition of the various sub- 

marino cables in the world. Upon the opposite 

side 1s uo map of the globe according to Mercator’s 

projection and about 30 ft, im height and 665 ft. in 

width. As upou the maps of the hemispheres, the 

varioua aubmarine cables are projected; while 
upon other portions of the walls electrical and 
other ah hate constants are tabulated in figures 
so large that he who runs may road. 

The lectures to be delivered in this hall are not 
confined to tho scope of the specialist, nor to au- 
diences of general education and taste, but on cer- 
tain days, lectures are given to detachments af 
children from the public sohoola, Careful attention 
to the apeakors, and close observation af the Exhi- 
bition afterwards, is encouraged by the fact that 
72 prizes of five dollars each are to be given to 
number of the school-children who write the beat 
*‘gonipositions” upon the subject, ‘' What I aaw at 
the Exhibition.” Original spelling as well as ori- 

nalaeeing is tacitly encouraged by the fact that 

@ uotioe states that no demerits will be made on 
gooount of errors in spelling or 

The boilers supplying 


power of engines operat 





































in a shed outaide of the buildings. Bome of them 
are the well-known Baboook and Wilcox ure of 
boilers, others a Harrison sectional boiler, the 


remainder are locomotive boilers, some being still 
on their running gear, others upon masonry 


tion, is a misnomer, save as all science is inter- 
national, knowing neither frontier nor race, but at 
the present writing the foreign exhibits are quite 
ri gerne 
ore 


motive Forca.—Clasa II. Voltaic Electrica Ap 
Class ITI. Thermo-Llestric A 
neto-Hlectric Apparatus. — 


and Cables.—Class III. Electrica ht Cire 
i IV. Underground Conduite for El 
—Ciass 


Matarials for Conductors.~-Class VII, Electrical Joints 
and Connections. 


surementa of Speed, Force, and Ene 
trical Measurements,—Class LV. Photometric Measure- 


ngthe dynamos are sitmated | 


ENGINEERING, 


The term international, as applied to this Exhibi- 


As far as we have seen the only 
entry is in the department of 


ritish Museum. These cases contain 


century. 


Mary medal (1554) by Trezzo, Charles V. of Ger- 


many (1537) by Reitz, Marie de Medicus by Dupré, 


while es interest is taken in the medallion of 
a female head by Durer (1508). It is true that some 
of the most important instruments of ision in 
the exhibits of James W. Queen and Co. and the 
Electrical Supply Company, have been made out- 
aide of the United States, and are properly labelled 
with their maker's name, but they are goods which 


form a portion of the stock in trade of these enter- 
prising houses. If any sin of omismon has been 
cominitted in not citing exhibits foreign to the 
United States, forgiveness is to be expected ; as at 
this time of writing after the Exhibition has been 


open fourteen days, there is no published catalogue, 
official or otherwise,and many unarranged exhibits. 
The synopsis of classitication is wall arranged and 


is as follows : 


SYNOPSIS OF CLASKIFICATION. 
Section I. Production of Electricity. 
Class 1, Apparatus for Electricity of High Electro- 
u6,.—~ 
tus,—Class TV, M 
aap V. Dynamo-electric 
paratue,—Olass VI. Mechanical Motors; Stoain, Gas, 


We 
ater, Heat, and Wind Engines, 


Secton IZ. Electric Conductors. 


Claas IT. Telegraph Wires.—Claes IT. pee ie ag 
te.— 
ric Conductors, 


V. Submarine Cablea.—Class VI. Insulating 


Section III. Measurements, 
Class I. Moasuremonts of Dimensions, —Class II, Mea- 
.—-Clasa IIT, Elec- 


ments. 


Section IV, A.— Applications of Electricsty. 


Apparatus requiring on Currents of Comparstively 
ower. 
Claas I. Eleotric Telegraphs,—Ciasa II, Telephones, 
Microphones, Photophones, and Radiophones.—Claes III. 
Fire and Burglar Alarms,--Class IV. Annunolators.—- 
Class V Electric Clocks and Time Telegraphs.—Class 
VI. Electric Registering Apparatue.—Claas Vit. Elec- 
tric Signal Apparatus.—Clase VIII. Electro-Medical.— 
Clauss IX. Applications of Electricity ¢ vr feclgaar | SE 
Olass X. Applications of Electricity to Warlara ane 
XI. epics ons of Elec vt ining and Hlasting, 
CIT. plications of Electricity to Spinning 
and Weaving, — XIII. Electrioal Traps and Snares, 
— XIV. Applications of Electricity to Pneumatic 
pe eresae Clee XV. Applications of Electricity to 
unioal Instruments. —Olae XVI. Avaligations of Eleo- 
tricity to Writing and goer Set XVII. Electrical 
Electrical Oon 


Toys,—Clan X a u Apparatus. 
— Cline XIX, eous Applica’ pole Seal Cur. 
ren 


Section IV. B. Applicatwne of Electricity. 
Apparatus requiring Electric Ourrents of Comparativaly 
Great Power. 

Clase i. Electrical Nivmination.—Class IT. Electro- 


ek fas triers stir ego slep 










laneous 

exhibition held within the 
slectro- | land. 

metallurgy, and consists of fac-similes of coins and 
medals sent by Messrs. Ready, of London, slectro- 
typers to the 
reproductions ef some of the best examples of die- 
ainker'sa art from 400 3.c. to the 17 
Nothing heretofore exhibited in the United States 
has equalled this collection, which presents fac- 
similes whose perfection dofies detection. Here are 
examples of medals by Pisano of Italy, the Philip and 





carriage. 











even im 
old English. 


the cards on one statin 
Frankl, the other a A 
used by him. The bridge between 
chines with their glass apheres, and the modern 
Holtz machines ma 
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them to 


other methods of the electrical tranamission 


on than the undulatory current 1 
rt ; 
"Shere are perhaps fewer of the quaint devices fof 


showing the adaptation of electricity for miscel- 


than would be expected in an 
borders of Yankee 


0 
A few highly polished nickel railings at times give 


peor who place their hands upon it a charge 
t reall startles them. The quliy peg an 
touches an alidé 
could be proven in a manner that would satisfy the 
soul of old Weller. In the s devoted to the 
Thomson-Houston Electric Lig 
a table containing a huge electro-magnet, to the coils 


ewitch is so far away 


t Company, there is 
of which the current is slowly given and withdrawn. 
Asa consequence, & few harmless nails upon the 
table suddenly start up and with tremulous motion 
approach the shape of branches of trees, and then 
quietly subside. 

In auch company it might have been fit to have 
exhibited the harness used by a New HE da 
College professor, whose researches in other lines 
will receive due credit later in the description of 


articles at the Exhibition. The crupper and breech- 


ing are lined with amooth copper, which is oon- 
nected to the terminals of a secondary coil in the 
When the oircuit is closed by moans 
of a spring switch operated by tho foot of the 
driver, the shock proves a vis a tergo which induces 
the brute to look alive to new efforts. 

The general visitor to the Exhibition, as well as 
the specialist, finds the relics of the early cleotrical 
inventions to be of great interest. In an anteroom 
of the main hall, are numerous electro-magneta and 
ooils made by Joseph Henry in 1827, Four years 
later, he made the first telegraph which reoeived 
by sound; and the same year he constructed an 


. | electric engine. 


Near by are the original telegraph instruments 
of Samuel F. B. Morse; on one of them some 
garrulous person has announced on 4 card the 
inventor of the instrument, in a pedantic inscrip 
tion followed by doggere] whose senscless lines are 


ired with words in capitals, italics, and 


Hore we see two frictional electric machines, 
that it was owned by 
eatly claiming that it waa 
ese old ma- 


seem a short one, and the 
results of both equally far from applied avience, but 
who can measure the service done to mankind by 
Frankln in turning attention to the careful con- 
sideration of electrical phenomena ? 

The Patent Office Department has contributed 
models of early tel hio inventions by Morse, 
House, and Kirchoff, while the stock printing tele- 
gtaphs by Edison and others, attract a far more 
wholesome interest than is exhibited by the feverish 
speculators who watch the tape bearing the record 

market fluctuations, eager to learn whether for- 
tunes grow or vanish. Here we see models of tele- 

onic ap us relative to patente of Bell, Edison, 

Ibear, Gray, and others. 

The great Benet ple which has made 
gear upon 

been the mare precize methods of workman- 
ship, therefore it is appropriate that the standards 
an 


ible im- 
ese crude devices of other days 


comparator of the Pratt and Whitney Company 
have been assigned a position in the vickity. “The 


actual reason why they have been 
becauso there are no dynamos in the nei 


a ot strong magnotic field ht produce some physical 

Chem itty Claas Vi ae oo change witch would aserteae with the scouracy of 

latore.—Class_V. Hictea Motor saitainien: of their dimensions, ‘his exhibit istunder the charge of 

Power, ~Ciass V1. —Clnes VII. : o own as being 

Miscellaneous Applications of Cone one who, like pera knight, Hudfbras, ‘ 

Section ¥. Tervesirial “Cen discern aad divide 
Clas, LA Ne Rleotiicity.—-Clnes II. Terres. ia ‘twixt south and south-west aide,” 

trial ITI. A used : of Exaucezznre have had an 

neste he Worker Seale one of learning, in the recent publication of Mr. Band's 
Section VI. Historical Apparatus. lectures before o Institute, of the skill 


Section VIL, Educational and Bibliographical. 
moat complete features of the Exhibition 


The 





cote ea, 


sales and screws wadeby Professor W,..A. Rogers, 


and persistent. investigation neseseary to 
aystem of standards 


paralleled inate cia a i 


the adjoining onees are nome of the standard 
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Oct 3, 1884. } 
Heague af Mr, Bond 


of Obeerv atory oo 

in this work for the Pied we y. 
One screw about 1} in. in diameter with a ¢ 

of vy in. pitch has & lincar error of .00003 in. ine 


of 16 in. 
ith the hope of avoiding the accidents to 
and pro which have occurred at exhibitions 
and other & where electric lights have been 
used, the Committee have prepared the following : 


Rules for the Installation of Klectru Apparatus, at the 
Franklin Institute International Electrical Haxhibition, 
adopted by the Commitice on installation. 


Prefatory. 


The following rules and regulations have been adopted 
for the porpese of securing the highest possible safety 
both to life and property. It {6 therefore earnestly re- 
ed that all exbibitors will give their hearty oo-opera- 

on in carrying them into aff 


Rules. 


1, All nted to exhibltora in the International 
Hlectrical’ Exh ition must be oooupled in arcordance 
with the rules and regulations of the Committea on 
Electrical Inatallation, and all exhibitors must agree to 
eubmit to the said rules before such space fs allotted to 


them. 

2. No eiroults ahall be run in Exhibition buildings 
until full plans and particulara thereof are first submitted 
to the committes, and approved by them. 

8. Noch shall ‘be made in any cfrouite without 


the consent of the Committee. 

4, Any question penen to the inatallation of slectri- 
cal apparatus that does nut fall within the scopo of these 
rules muat be referred to sald Committee for decision. 

Circuits. 

5. All circuits must be insulated and metallic through- 

a doves entire extent—i¢., no ground connections are to 


6 The conductors of all main circuits muat have such a 
waight per ranning foot as will enable them to earry the 
current employed without heating. 

7. When circuits are taken from large to small con- 
ductora, and the large conductor carries such a current as 
would dangerously ralse the temperature of the smaller 
wire, if accidentally diverted ib it, an approved 
automatic safety device must be troduced into the 
circuit of the smaller conductor, whereby the circuit will 
be automatically interrupted whenever the current . 
ing through the smaller conductor is in excesn of safety. 
Similar automatic nafety devices must be used in all 
a In the vicinity of electric light and power 

roults. 

8. All cirouit wires for electric light or power currents 
rarely insulated with eome approved incombuetible 
ma ‘ 

9. Circuit wires exposed to molsture must have, in 
addition to their insulating covering, a coating of some 
waterproof material, 

10, No paraffined or wax-covered wires are to be used 
in situations or under oiroumstances where they may be 
ex to a high temperature, 

1. When the electromotive force of tha current ex- 
ceeds 300 volts, the different parta of a circuit outside the 
electro-generator or the apparatus which it enorgises, 
must not approach one another nearer than 4 in. 

12. Aerial wires must not have « greater drop than 
1 ft, between points of support, 

18. All cirouits are to be run ao as to pormit ready and 
frequent inapeotion by the committes, 

14. When practloable, the positive oe 

tor must be clearly marked so as to distingu 
the tive or return conductor. 

1b. far ee practicable continuous wires muat be em- 
ployed. Whenever joints are necessary, they must bo 
made in euch a manner as to insure a and durable 
contact, and said joints must afterwards be insulated. 

16. Wires fastened toust be rigidly 
attached to the same by suitable insulating Popa, 
In no case will loose loops in the same be permitted. 

Mage dryer npelitiag, in bu Gale. tabi eau 
oe ,* sulating, incompustible tu mu 
be used to incase the wire. : tee 

18, All electric light and power ciroults must be tested 
as often as the Committee may direct, for accidental 
grounds or contacts, and if such are found, the ctrrents 
shall in no ofec be permitted in such cirouits until such 

nnd or defects are remo 


condno- 
it from 


Systema of Electrec Lighting. 


21. o-al machines must in all cases be 
7 ionulated rom the ground, and be surrounded 
by a ab ws fo prevent the approach of the public 
“are 


and University res 
their | T,., William Wahl, of the 


t{| Professor Simon 


ENGINEERING. | 


oo with a hand switch to cut out the light when so 
28, All electric aro lights used in the building must be 
glo , furnished with a wi meting 
outeide the » to keep the globe in place in case 
accidental fracture. Broken or cracked globes must 
promptly replaond sound ones. The bases of the 
globes must be inclosed so as to prevent the fall of heated 


rticles. 

Pus, A suitable device must be placed on all arc lamps 
° ai the fall of the lower carbon, on ths failure of 
er. 

27. The Committes reserve the right to adopt special 
preventives in all cases where the safety of the public 
seems to demand it. 

Tho Committee reserve the right to modify these 
rules in partioular cases where it is considered that oir- 
cumstances Warrant such modifications. 

29, In all cases requiring prcmpe action, the axhibltore 
Toust be governed by the sions of the electrician until 
the matter can be acted upon by the Committee. 

In conformity with Sections 5 and 18, the circuits 
are teated with a Woodbury testing apparatus which 
consists of a Siemens armature in the field of a 
battery of five permanent magnets. There is no 
commutator, and the alternating current passes 
through the coils of a polarised electro-magnet 
whose armature vibrates a striker between two 
small bells, whenever the cirou:t is complete. At 
the ond of the case are two reels, each of which 
contain steel tapes ( 002 in. in thickness and io in. 
in width), which form flexible conductora, which 
are connected to objects by means of spring clips 
at their ends. The driving wheel and reels are 
turned by means of a crank, which 1a held at one 
side by a spring clip when not in use. The arma- 
ture is wound to 400 ohma resistance with 6000 ft. 
of No, 40 wire. The whole is contained in a 
hard rubber case Af in, thick, 41n. wide, and 8 in. 
long, and weighs 3 lb. 

e bells will ring when the external circuit has 
a resistance of 7000 ohms. The difficulty in using 
certain forms of magneto-telephone call-bells has 
been that the discharge of the static charge on the 
surface of the conductors has been sufficient to ring 
the bell when there was no ground connection to 
complete the circuit when testing an electric light- 
ing system for grounds. This instrument contains 
certain features to guard against this result, anda 
static charge of a mucro-farad is necessary to ring 
the bell in that manner, 

Some measurements of one of these teaters gave 
the following result, with a resistance of 400 ohma 
in the circuit. 


Revolutions of Eleotromutive 
Crank ores in yee a 
per Minute. Volta. : 
60 2 00 .0050 
120 8 0 .0000 
180 6,04 OLb1 
340 7 6 0109 


rnin aneninat in 


THE ELECTRICAL CONFERENCE AT 
PHILADELPHIA. 


Ox Monday, September 8, the conference of 
Americian Electricians was opened in the Lecture 
Hali of the International Electrical Exhibition, in 
the presence of about 800 persons. To the oppres- 
sive heat, under which the members of the British 
and the American Associations, and the visitors to 
the conference, suffered equally, must, perhaps, be 
asonbed the absence of success which characterised 
the meeting. With the cooler weather of the follow- 
ing Thursday night, the meeting of the American 
Association closed, and most of the members left, 
so that the welcome change did not work much 
benefit for the conference. 

The conference was called under an Act of 
Congress, authorising the President of the United 
States to nominate a Commission, which was to 
issue invitations to a national meeting of electricians 


Hed to be held in connection with the Electrical Exhibi- 


tion at Philadelphia, that is, under the auspices of 
the Franklin Institute. The Commusson comprised 
the followmg members of the executive committees : 
Professor Henry A. Rowland, of the John Hopkins 
University, Baltimore, President ; Profeasors Snyder 
and Barker, of the Philadelphia High Schoo! Obser- 
vely, secrotaries ; 
lin Institute ; and 
ewcomb, of the U.S. Almanac 
Office, Washington ; Professor Brackett, of New 
Jersey College ; Mr, R. A. Fisk, of San Francisco ; 
Professor B. Willard Gibbs, of Yale College, New 
Haven ; Professor Houston, of Philadelphia; Pro- 
fessor Trowbridge, of Harvard College, Cambridge ; 
exsor Van , of New Brunawick ; and Pro- 
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fessor Charles Young, of Halstead Observatory, 
the retiring president of the American Association. 
The Oommission had issued invitations to more 
than 150 United States electricians, as well as to a 
number of Canadian and English engineers. 

When the conference would meet was apparently 
involved in mystery until Monday, the 8th ult., 
when it was auddenly announced for the afternoon 
of thatday. Tho duration of the conference waa only 
determined by the meeting itself towards the closo. 
At the opening ceremony, Professor Newoumb rose 
to introduce the Premdent, Professor Rowland 
with a few appropriate words. Professor Rowland 
acemed determined upon a thorough research into 
the antiquity of scientific investigation. Ho began 
with Arehimnedea: who, 2000 years ago, gave us the 
lever and the pulley, and the laws and applications 
of hydrostatics and specific gravity ; who destroyed 
the Roman ships and collec the sunbeams. 
After paying the tribute due to that great philo- 
sopher, Professor Rowland culogised the power of 
oe and the reward of earnest study. ‘‘If 
the world would only pursue those things,” ho said 
‘which are high, and right, and noble, its reward 
would not be confined to the mindsof men. Physical 
rewards await it as well, and disease, that principal 
cause of human nusery, would almost pass away 
when the effect of mheritance from the present 
generation had passed. So the pursuit of pure 
science brings not only the rewards I haveiieationed. 
but the physical rewards of applied science, and the 
pursuit of applied science gives wealth which may 
again be employed to further pure science. So the 
two react on cach other to produce that perfeot 
whole, modern science, pure and applied. This 
moral law of the universe 1s well wlustrated by the 
well-known story of Solomon. . .. So the world, 
when it chose knowledge and truth above all things, 
acquired, not only the treasures of pure theoretical 
science, but also the wealth, and riches, and honour 
which come from applied science, such as the world 
has never seon before, and could see in no other 
way. 
After this characteristic deviation, Mr Rowland 
returned to facts and names, passing at one step 
over 1800 yoars, from Archimedes, to the father of 
electrical research, Dr, Wilham Gilbert, His rapid 
review soon brought him to modern names, and 
comparative and absolute measurenients, and then 
he moved in the realm of theory—into regions 
where very few of the audience could trust them- 
selves, and where we cannot follow unless by 
repeating hisown words, ‘‘ Electricity 1s not force, 
not energy, it must be more of the nature of 
matter ; and, as we never have been able to separate 
electricity from matter, electricity 1s a property of 
mattor, The theory of matter includes electricity, 
magnetism, and light ; itincludes gravitation, heat, 
and chemical action ; it forms tho great problem of 
the universe. When we know what matter is, then 
the theories of light and heat will algo be perfect, 
and then only shall we know what is electricity, 
and what 1s magnetism.” Profexsor Rowland con- 
cluded with an earnest “p eal to the country for 
the culture and support of both pure and applied 
science. Amid 8 yencs® applause following tlus 
able address, Sir Wiliam Thomson, aa, vice-pre- 
sident, addressed the meeting, afterfwhich it 
adjourned to the following afternoon. 

utine business made little progress during the 

second meeting, Lieutenaut Greely, of Arctic famo, 
had been announced to speak, together with Lieu- 
tenant Allen and Professor Abbe, on behalf of the 
United States Signal Service. Professor Abby, 
however, had to express his regret at tho absence of 
his colleagues. He presented « letter from General 
Hazen, analysing the work of the Signal Service, 
and its proposed extensions. The matter was 
referred to a committee, to submit a preliminary 
report in three months, either directly to the 
conference or to the commission. Profossor 
Trowbridge then moved for the adoption of the 
ohm, a# defined by the Paris Congress. Sur William 
Thomson related that different opinions had pre- 
vailied at Paris, but that ultimately the length of 
the mercury column to represent the s of 
resistance, had been fixed at 106 centimetres, 
ulthough Lord Reyleigh’s and Glazebrook's experi- 
ments yielded « figure by about one quarter per 
cent, higher. As the Aer exact deterininations of 
the ohm made by essor Rowland were by 
about two-tenths below the 106, Sir William trusted 
that the Americans would readily accept this ohm. 
In thie Sir William was corrected by Professor 
Rowland, who stated that his first researches had 
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indeed given those lower values, but that his latest 
experiments and investigations, which were not 
entirely completed, closely agreed with Lord Ray- 
leigh’s onloulations. Professor Kimball gave s short 
account of those iiivestigations, in which he has 
assisted Professor Rowland. The system ap pat hy 
is a modified Kirchoff method, using coils one milli- 
metre thick, and 25 centimetres Professors 
Rowland and Kimball have satisfied themselves to 
one part in three thousand, that the B. A. unit 
equals {1.804 absolute units, and that the specific 
resistance of a column of meroury of one metre 
length, and one square millimetre section, is .9539 , co 

B. A. units. These two combined resistances yield | P phatically protested against this ides of | extend through it and some of the adjacent ahnexes 
106.278 centimetres as the length of the mercury i In 

standard of resistance. As the Paris units, the 
ohm, the ampbre, and the volt are practical al- 
ready in use in America, the conference ved 
to recommend to the Congress of the United States 
the legal sanction of these standards, The light 
and the power standard questions led to a somew 

i debate. Professor Trowbridge, as referee, 
did not favour the theoretical and costly light 
standard of M. Viole, which the Paris Conference 
legalised after a lengthy discussion, chiefly in default 
of anything better. e proposal of Dr. Werner 
Siemens promised better for the practical electri- 
cian, but reasonable objections had been raised to 
it, and it would be best to refer the matter for the 
present to a committee, to await the results of 
exhaustive teste that are being contemplated. The 
same resolution was passed with to the watt, 
and the new metrio seit abe of 1000 watts, 
which Mr. Preece proposed, when this matter 
was ae ni far aa this ponierence is ripen 
cerned. Several members opposed the suggestion 
of committees, unless sralnliacy reports were 
to be presented Gating the sitting of this 
meeting. Motions were Inat on one side of the 
large hall, only to be brought forward again from 
the other, until Professor Graham Bel] rose to 
utate that they wished to hear a little more 
about the motions upon which they were re- 
quested to vote. Under these circumstances, the 
suggestions and invitations of Professor Tatham, 
President of the Franklin Institute, to repair to 
the hall of the Frankiin Institute, was warmly 
cheered, and a motion for the adjournment of the 
meeting immediately carried. 

Professor Snyder opened the Wednesday morning 
aitting at the Franklin institute by recommending 
the establishment of an international bureau for the 
fixing and verifying of physical standards. Stan- 
dards of length and mass have been fixed in the 
United States by the Coast Survey. The Lake 
Survey has also taken up the standards problem, 
and some Government offices and private and public 
institutions have further determined and reproduced 
atandards ; but all the isolated efforts ought to be 
united, and the Government ought to make stan- 
dards of all kinds accessible to every one. Professor 
Snyder therefore suggested that Oongress should 
remit the determination and reproduction of atan- 


Exhibition only amo to about 
ectr 3; if hours, and hence is nof sufficiently extended to 
America should precede England in letting the | form a test on this point, which ia, of course, one 
people benefit by the investigations carried on in | of t to & consumer, 

ng laboratories of rains College, eee; Fk vighvod ‘i weatern side fh the Exhibition 
oO Mit Mascart an Imholts, then Englan un these lamps current being 
would have to send her seer ra over to Sc ontled by ti 





Quadrant. They are carried 
forms of fittings, but are all characterised by the 
same general a oe, the outline of the filament 
ee ee ball of ji which appears 
to fill the centre of globe. en the lamp is 
examined cold it is found that the filament is com- 
poses 01 6 ribbon or Sapo) ot catacn bee te s 
orseshoe form, the plane of the ribbon at 
richt angles to tha cplane of the horseshoe. The 
method of manufacture is kept secret, but it is 
understood that most of the carbon is deposited, 
and is not structural. The lamp-holder has already 
been illustrated in these columns,* and consists of a 
boss or bulb of wood or vuloanite traversed by two 
, |conductors. These, at the outer end, have binding 
screws for connéction to the main leads, and at the 
examining and verifying instruments for electrical | end nearest the lamp they terminate in short apiral 
and other physical measurements.” We may now | springs, which hock on to platinum loops on the 
leave this subject, which excited much di lamp, as in the well-known Swan holder. These 
ment, and which was repeatedly referred to | aprings are kept in tension by three elastio fingers 
the committes, although the gist of the motion waa | which project from the holder ahd stand at equal 
probably generally approved of. pi the other 


distances around the aay pressing i the 
speakers upon the question we will only mention | bulb and tending to force it away from the s 
feasora Abbe, Keith, of New York, Kogle, and 


This form of holder gives # very firm contact with 
Silvanus Thompson. Many irrelevant points were |the platinum loops, and maintains it effectually 
introduced into the debate ; Professor Fitzgerald, | against all vibration, such as may arise from danc- 
for instance, at a late stage of the debate, alluded 


ing and the slamming of doors. 
to pure water and milk standards. addition to lamps of the kinds used in general 
(To ds continued.) 


ilumination, Messrs, Woodhouse and Rawson make 
eee pen 


others of « smaller size for particular purposes, 
ELECTRIO LIGHTING AT THE INTER- 


with a special ‘ hair filament” which consumes only 
1} watts per candle-power. One of these fitted to 
NATIONAL HEALTH EXHIBITION. 
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is illustrated on the opposite page. 
i andle carry- 
Over two thousand of the incandescence lampa 


a 

The instrument consists of an ebonite 

ing at one end a pair of terminals and at the other 
in the Health Exhibition are the manufacture of 
Messrs. Woodhouse and Rawson, of 11, Queen 


a amall lamp and an adjustable mirror. The 
button in the centre serves, when pressed, to switch 
Victoria-atreet, E.0., and are specially notable in 
that their performance marks a step in the only 


the lamp into circuit. The current is generated by 
a three-cell ba of a modified Lecianchd type, 
which will maintain the filament in incandescance 

direction in which a substantial decrease in the 

cost of the electric light can be expected. The 

price of fuel and the amount consumed to provide 


for ten minutes at a time, after which it must be 
a given amount of power are not likely to be 


allowed to reat and depolarisc, Ton minutes, how- 
lessened, nor is it ney that the efficiency of 
a already 


as the English 
Government was pressed by the British Association 
Committee until at last they have joined the Bureau 
International. It was ultimately resolved that a 
committee should be appointed to draft a motion 
to be placed before The report of this 
committee, ted on Friday, runs to this effect : 
‘* That this conference deems it of national import- 
ance that Congress, in pursuance of ita constitu- 
tional authority to fix a standard of weight and 
measures, should fix standards of electrical measures, 
and in order to secure the use of such standards 





































ever, is more than ample time for the internal 
examination of a throat, at least the patient would 
the dynamo, which above that of most 
other machines, will be improved. Thus of the 


robably feel it to be #0. Below we give a list of 
esars, Woodhouse and Rawson’s lamps : 
three conversions of energy, which usually obtain 


ee 








dards to @ special department, which should be|in the production of the electric light, namely heat Denciphion Phectromsorive | Usual size ot 
supplied with bey to on original re- | into rhesbasioal motion, motion into electrical Patterns. ls 
search. Professor Rogers, of ard Oollege, | current, and ourrent into light, the former two | ia 
designated the general desire for Government action | offer little scope to the inventor in search of | nxws epecial surgical vu] 2.5 40 8,8 pty 
as neitherjcreditable to the State nor to the people, | economy, and it is the last only whioh invites his eae ae Be " 
but beliet'ed that it must be admitted that the|attention. The light emitted by an incandescence/pay 7 fk Do. bby a 
interesta of the nation would best be watched by | lamp represents a miserably re a Apes of the Folry lampe est Sto 5 1 
placing the matter under Governinerit oontrol, yet | current samy comsune by it; and it ds vi cere ae. ey if 
with perfect freedom of action. Professor Hilgard, | understood that 3 to 4 watts are req a 10 ,, 18 
Superintendent of the Coast and Geodetic Survey, i 20 " 14, 0 
Wash , made a vil Br pea the pur- ee $8, 40, 45 
Kithou Ree ing himself ia larce ols iain SA ee HERE” 68 

) avour of a na 
bureau’ (the internadional did not meet with much MOE: kames, Nigh, RMF) 300, N06, 0 | 
approval), some of his remarks, that the Govern- ee ie ae ee 
ment did quite enough when making the use of the | the amount red. to it to in : moo | 


metric measures onal, and that no standards 
oan be defined by | on, admit of an entirely 
different int&rpretation. Lieutenant Allen, of the 


Signal Service, contributed a very interesting ; 
which had, however, little direct bearing spon the 
question before the meeting, the d ty of a 
atandard bureau. His exact and minute researches 
into the accuracy and reliability of air, mercury, and | by 
alcchol thermometers at different tem rea, how- 
ever, did not fail to impreag the oo with the 
nieocessity of having proper means and apparatus for 
the division of temperature acd standards—a task 
‘which is generally not thought to involve a 
sod ep A motion that the paper should he 
bet 


extenso waacatried. Professor Newoomb 
that there was no real antagoniam between 
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o meroury cups, 
conductor ink tho fiat oy 


le 


come into action when the electromotive force, and 
not the current, exceeds the normal, In such case 





the magnet is wound with a coil of high resistance, 
and is placed between the two conductors the poten- 
a 
and when the & 
itted the current ia broker. 

The switches which are exhibited, are of very 
aimple construction and cannot fail to be oo 
hended by the “Tr — ettendant. 

aw & sliding tongue-pisos, 

which is pushed into the jaw to make contact, and is 

dig giael teeter bp eratensbaiyt it, The tongue 

is of moderat brass ,» about ¢ in. 

in bss wih as 6 Comper 

to & whic oom when 

ed home. By this the ovn- 

ave subject to astrong rubbing action, and are 

held fie firm union, ae — areas 
to w them apart, @ two are separa 

and . When a number of these 


The current is cipouite they are mounted 
traverses | The t 


passes | ceives 


Ste used to Schnee es main lead to branch ' efficlently erected, 
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ey a ae 


aide by side on a board. 
are held in a common guide which re- 


are below. In these the 
slotted from top to bottom, so that the lead can be 
laid into it ease and certainty. Even if it be 
of too large diameter to enter, it can be flattened 
by hammering, and then be inserted edgoways. 
wo of the terminals illustrated have nuts which 
clamp directly on to the conductor, and the third 
has a die piese which travels up and down with the 
nut, and makes a long contact with the upper side 
of the lead. Messrs. Woodhouse and Rawson 
manufacture all kind of eleetric light apparatus, 
and their stand contains numerous specimens of 
carbons, batteries, safety junctions, conductors, 
— all the other requisites of complete installa- 
on, 

One of this year’s novelties at the Health Exhibi- 
tion is the Bernstein or i eacence lamp, 
which differs from all others in the forma- 
tion of the carbon conducter, which is not a fila- 
ment, but a hollow carbon tube. This tube is 
pre by car an extremely fine hollow 
ribbon of woven silk. The advantages claimed for 
this lamp are a considerable increase of the illumi- 
nating surface, and a high efficiency. According 
to measurements taken the Scientific Com- 
mission at the Vienna Exhibition, the mean 
efficiency of the Bernstein lamp is 294 candles per 
horse-power. There are two installations of these 
lamps in the Exhibition, the first in the Central 

ery, and the second in the machinery bar. The 


first includes 38 lamps of 90 candle power each | 


arranged in two parallels of 19 in series, each lam 
taking 50 volts and 4.5 amperes. The current 
supplied at a potential of 950 volta by a Hooh- 
hausen dynamo running at 1100 revolutions, and 
delivering its current into main leads composed of 
seven strands of No, 18 wire, from which there 
branch service leads of seven strands of No. 20 
wire. Inthe machinery bar there are 40 lamps of 
50 candle power, arranged in 10 parallel, four in 
series, cach lamp taking 25 volts and 4.5 ampdres. 

These figures show an efficiency of 2.5 watta per 
candle in both series of lights. 

Dr. Maier, of Blenheim Street, New Bond Street, 
W., represents the makera of the Bernstein lamp in 
this country, and we are indebted to him for the 
above particulars of ita efficacy. 





METALLURGICAL NOTES, 
The Use or Water Gas, 


In Stahl und Hisen (1884, No. 6), V. Ehrenwerth, 
writing of the relative merits of water gas and ordi- 
nary producer gas, comes to the conclusion that for all 
the main metallurgical uses there is at present no 
proapect of the water gas being introduced and super- 
seding the other, the chief reasons given peng bast the 
plant for production of water gas is considerably more 
costly than ordinary producers, and that the 
the latter already allows of the production of tempera- 
tures sufficient for the requirements, and as high as 
our furnace materials can stand with advantage. 
Nevertheless, he considers that water gas has a great 
future in some apecial industries, because it enables us 
to obtain high temperatures without previous heating 
of the gas and air, and these high temperatures can 
also be obtained with a flame to cause 
oxidation. Tho gas is in use at Eesen for welding with 
great advantage. For domestic firing, the only great 
advantage of water gas over ordinary producer gus 
would be the much smaller mains that could be used 
for conveying it. But taking thia into account, and 
com e relative costs of water gas and ordinary 
ill taper delpace ca id domestic use, the 
conclusion i hat water gas is rightly called the ‘fuel 
of the — " But hs must be oe songenell: 

Bo danger 0 explosions 
a ilssected leskenrea, tony be een than would be the 


case with an almost odouriess gas. 


Avxznicax LEAD AND Sitven Woarxs. 

A writer in the Berg und Hittenmannische Zeitung 
deacribing a tour he made among the principal lead an 
silver works of America, is very much struck by the 
excellent arrangements he saw in many of them for 
deally lead. In some of these works, by carefully 
adapted t, the manual labour is reduced to a 
air ei arrangements being such that the lead pene 
from one stage to another of the process wholly b 

vitation and without being handled at all, Inde 

e beat of these bln ar erates ag 

regard to the objects in view, as 


138 dols, for No. 2, and 17 dols. to 18 


328 
ee 
are those In the much more imposing industry of iron 
and «teel. The arrangementa in question may well 
utrike the writer as excellent in comparison with most 
of those in similar worke in Germany, where in many 
instances, even where works have been comparatively 
recently much modified, operations are carried on in « 
manner anything but economical or practical, The 
in use in almost all American works for extract- 
ullver from lead is that by means of aino, only 
one works of any importance having used another 
oo the Rozau or ateam Pattinson method. 
leads worked are almost always too impure for 
use direct in the extraction process, and have to be 
first of all ed in large reverberatory furnaces, 
‘‘noftening"” or “improving” furnaces. These are 
so placed that the purified lead from them can be 
ba cr down direct into the large cast-iron pote, in 
which the deallverising takea place by successive addi- 
tions of sinc, The pota uaually hold from 20 to 25 
tons of lead, and it is mostly the practice to have the 
furnaces of a corres g capacity, so thata furnace- 
charge, after purifying, freas one pot. But in one case 
named the furnace holds 65 tons of lead, or three-pot 
charges. This is a very large amount of metal to have 
in hand at one time, and in case of the lead b 
out, as sometimes oocurs, must cause a serious ‘mess, 
(The largest furnaces of this class in use in th 
country hold about 85 tons.) These furnaces are 
nearly always built with rivetted wrought-iron pana, 
ined with firebrick, to Sar Pasa ; ete as 
supported on iron , an y cooled a 
rene Sy acco ofair, In some cases water cooling is 
orviee to the outside of the pan, After extraction of 
¢ silver the lead is purtfied from the zinc remaining 
in it (from 4 to 2? of one per cent.) by oxidation in fur- 
neces almilarto the ‘ softening furnaces " as above. 
In some works it is tapped from the furnace into a 
pot, and finished by being “poled” with green wood, 
while in others steam is into the lead for the 
0 as But as lead can be freed from zino 
perfectly by simple oxidation in the furnace, it ap- 
pears to be quite superfluous either to pole or tb 
steam it. The lead from the pote again passes by 
simply tapping down suitable laundera into the fur- 
nace for removing the rzinc, and from this furnace 
again either into pots or direct into the big moulds, 
In some cases the lead is drawn from the furnace 
by means of a syphon, but it is more usually tapped 
through a spout. Whether direct from tho furnaces 
or from a pot into which the furnace is first discharged, 
the pigs of market lead are generally cast by means of 
a pivotted launder working over a large semicircle of 
iron moulds, but an arrangement 1s also in nse whereby 
the moulds under a fixed spout by means of a 
revolving table or frame. The alloy of silver-lead- 
xloo obtained in the ews of silver oxtraction, is in 
America universally treated by distillation in plumbago 
retorts. The furnace generally in use for this operation 
is the very ingenious one introduced by Faber dru 
Faur, in which the whole furnace body, being hong 
on trunnions, can be tilted over after each operation 
to mpty out the residual silver-lead, without in any 
way disturbing the fire or the retort, which latter us 
thus much less liable to injury. Excellent as are theso 
arrangements in American works for the economical 
handling of large quantities of lead, itis probable that 
they are quite equalled by a few of the hest establiah- 
menta in this country. Notably, there are one or two 
planta at work on the Rozau process, in which mecha. 
nical appliances for saving of labour have been brought 
to very great perfection. 


NOTES FROM THE UNITED STATES. 

PHILADELPHIA, September 13, 1884, 
Tue slight improvement in two or three branches of 
the American iron trade, noted last week, still oon- 
tinues, but the general condition of things 1 rather 
disheartening for this time of the year. The blast 
furnace owners, though unwilling to agree any 
organised restriction of production, are gradually de- 
creasing the output ; this has had a favourable effect, 
and production is now very little in excess of the de- 
mand, and prices consequently are firm, and may 
advance a little for some kinds. Average salea of 
makes, in 100 to 500 ton lots, are being made at 
9 dols, to 20 dols. for No. 1 fat 18 dols, to 
ols, for grey 
forge. The demand is not heavy, but moderate 
lota are moving Jrely as the firmness of prices leads 
consumers to believe that bottom prices have been 
reached, The steel rail trade is also in better condi- 
tion, and demand is active at 27 dols. to 26 dols. at 
mill, with a good deal of inquiry, and indications that 
the demand will continue steady at about these figures. 
The fron mills throughout the country are working 
far below full capacity. A large number are standing 
entirely idle. Bar iron is dull, at prices ranging from 
1.50 cents to 2 cents, according to quality and losation 
of mill. The nail mills are still running full, and 
atocks are heavy, but prices are weak at 2.10 dols, to 
2.20 dols. ; steel nails are being manufactured success- 
fully by several firms in the west, and are offered at 
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cos a very little higher then those charged for iron 7 m ———— seem 
Pala, and ¢he iron nail is regarded as doomed, since ite | brake,” or the, with the aaa chain | RECONSTRUCTION OF ORDNANCE. 


Sandors-Boliths Eoeres : 
rival meets with genersl acceptance. Foreign material | ®2d mon-autemnatle nea brakes, ought to find any Sn,—Allow wa to reburn you , for the 




































is generally dull. Steel wire rods are quoted nomi. | in the | af a on 
pally at 45 dols, to 46 dols,; sample lote of steel | ,, 10 following are the brakes which do not even pretind | the book by Me. Jomer of wire guns 
blooms ara selling actively at 36,50 dois, to 38 dols. at ‘ Engines, Vehioles. a, ald ons kno tha very ana 
tide water ; 2000 tons of 20 per cent. aplegeleisen sold at/ —g, Wilkin, and Clark... 117 towling-pleces, —_ af that kidd could surpass 
26.75 dols. ; Bessemer is not in demand, and is quoted * Ghar and ih eh ae ie 5,917 thei: = the of bai tu 
nominally st 10 dols, The demand for barbed wire is . Kay's . a . : 1,367 than never let a fle tome where a ham 
increasing throughout the weat, and some of the mills 8, Fay and Newall’s si 430 cen gD," : af in axteyns) tension 
will probably have to resume production, in order to 9. Newall's ei vs 390 are actually of the 
increase the stocks, Hardware of all kinds is alec; 30. Eee aes een) iis 6.955 (| Stunnlons, with the complete 
more active in weatern markets, though less improve- 12. bb on N sonra. 1 ’ le and ow of guns, more es 
ment is seen in the east. The Cambria Iron Company] 43° qe tingh gute se 2 aa when it’ is ex w under a 
operating a huge plant and employing 5000 men at iiss sate hae and anvil. @ suitable curve and to face 
peratng ge p ploying ie, weet 
Johnatown, Pa., have announced that wages will be re- Total... ... 1480 15,050 ~—s|OP_Over & mandral t be pe age onder 
duced from 10 to ia pa vent. October 1. Tie greatest It will thus be iar: ' to a on ig rains on 
reduction will be made in the highest salaries paid, and Labs abpae aicchel shawe ia dae th Royal, Unt Rage 
the company agree at the same time to reduce the Total which geal ese ly 2328 = 31,646 7 ref nt the dae} mash in Inetitu- 
of house coal, and the rents of dwellings owned by » which does not comply 1489 16,550 on double pairs of trunnions {like fear. Admiral Albini’s 
them, 10 per cent. Under this arrangement, it is » not fitted ., " 1 2681-11, 668 automatic -carriages for a double.check-bridge stay). 
bable that the reduction will be quietly accepted. The Total rolling stook therefore 6378 48,064 By this I divide and conquer the atraln and give a lever 


management state that it is made necessary by the de- 
olining demand and prices of their productions. The 
strikes in the are se ib of Pennsylvania and Ohio 
atili continue, At Pitteburgh only 1000 miners of the 


and fulcrum esay movemen’ of extreme elava- 

Dec ree co 
engines an vehicles have been ew 
but of this total it appears no less than 181 engines and | 02 Slaep § FF op dP magic sia pe ne and 





8000 are at work, and the strik h i ¢| A16 vehicles have been provided with aystems which make | th¢ Joints o: tightly on to prevent sli The 

woakoulng: i aaa aaa See | olaim oe efficiency ls fact must be considered very role te tach an, fa Sat eke: of the bad 
Unss ‘ 

The feedial | part of the return which relates to the riage, whe thus ve & past -6be or ae for = 

ELEOTRIO LIGHTING NOTES. ‘* falluree” has already been to in your columns ; , and the qun iteelf can be strengthened longitudinally 


two st forming @ ridge for the sights, and s 
bridge saver tor the head af the lhe ot yaa 
ao sincerely, 
Genoa, September 2, 1 Groxer Fawovs. 


ref 

for purposes of comparison it le absolutely useless on 
acoount of the incorrect information eee by certain 
companies, ‘ Faflures” are of ve erent values, aod 
unless the class to which a case belongs is taken into 
account (it is impossible to judge fairly. It would be a 
great advantage if the return contained a aummary in 
which cases could be placed under one of the three heads 
also a column would be of great use in which to record 
“brake successes,” or instances in which accidents have 
been averted or the consequences mitigated. At prewant a 
great fuss is made about a “delay of a minute ;’ 

rake avert an accident, or saves the lives of a number of 
pasengtts that fact is not recorded and saldom becomes 

nown outside the railway circle. brushea [Mr. Eok Ja writing of a hectopolar dynamo] as 

Since writing tha above, I have seen and replied to | an invention of Mr. Mordey, and as a novelty exhibited 
the letter addressed to you by the secretary of the Mid- | fur the first time at the Health Exhibition.” Thus far I 
land Company {p. 205). It will be n for me to} agree with him, As to the rest af the letter, I beg to 
explain that I have no interest of any kind in any form | atate that the machines he specifically mentiona were 
of continuous brake and therefore only wish to consider | Eiphinstone and Vincent dynamos, built by Messrs. 
the guestion impartially from the mechanical and public | Patterson and Oooper to the order of Lord Elphin- 
safety points of view. No one oan dislike, more than | stone and myself; and that the commutator plates of 
mysolf, to see an important discussion take a turn which | thexe machines were by my.orders, and in socordance 
in any way can be conaldered personal, I therefore| with my instructions, connected together in groape of 
wish wt once to withdraw all that part of my letter which | three, to enable two brushes to be used in place of six. 
haa any refarence to the directors in parson. The machine at tha Reform Club waa installed and 

Tho brake question is simply one of fact; I know 
which is the best brake at preseat m use, but I am not 
prejudiced, all I deaire is to see the very best brake 

er repeti 


Tue Cleethorpes Gas Company have placed two 

tent Sugg’s and Bray's gs lamps in position at 

leethorpes, one of 230 and the other 200 candle-power, 
to demonstrate the aed of gas lighting in compe- 
tition with the alectric light, eethorpes is at pre- 
sent illuminated by moana of the latter light, in con- 
junction with ofl lampa, but the result is far from 
natisfactory. The new gas lamps have been burning 
now for some time, and have proved quite capable 
of holding their own against the electrio light, their 
illumination, moreover, bemg of a much steadier de- 
sciiption than that given by the aro lamps. 

The Admiralty authorities at Portamouth have been 
conaldering the advisability of fitting inoandescence 
electric lamps to the signal and masthead lights of 
such of their ahipa as are provided with electric ma- 
chinery, and receutly a trial waa made of the relative 
officiencies of the new and old methods of lighting, 
H.M.S. Crocodile, which was lying by the South- 
Western Railway jetty, had 50 candle-power Edison 
lampa fitted in her aide and masthead lanterns, while 
an ordinary oil lantern was placed on the jetty along- 
aide for purposes of comparison, The party who were 
making the teats, entered a launch and steamed to the 
St. Vincent training ship, about a mile distant, from 
which point the electric light waa so much more bril- 
liant than the oil lantern, that no relative comparison 
could be made. The Crocodile was then algnalled to 
replace the 50 candle-power lamps by 16 candle-power, 
aud when the change was effected it appoared as if the 
electric light were about double the power of the 
atandard lamp The launch then steamed out another 
mile to the Clarence Pier, when the oil lamp disap- 
peared in a alight haze, the incandesacence lamps being 
atill perfectly visible. The reel entlemen were 





THE ELECTRIC LIGHT AT THE HEALTH 
EXHIBITION. MULTIPOLAR DYNAMOS 
WITH TWO BRUSHES. 

To Tnx Enrror or ENGINRERING. 
Sra,—In Encinggrina of the 19th inst. appeara a letter 
from Mr. Eok, in whioh he writes, ‘‘ You are in error in 
describing tha doing away with the four superflucus 


an 
worked under my own wupersision. All the Elphinstone 
and Vincent machines at the International Fisheries 
Exhibition lest year were “ Two Brush” machines, as are 
thous at the Health Exhibition this year. At the request 
of the chairman of the Amerioan Brush Corpora- 
tion an Elphinatone and Vinosnt machine was sant to 
their works. It was worked on several occasions, and the 
special attention of the directors was called to the mode 

adopted for groupin the currents, by both Lord 

instone and myself, Fthe “ Victoria’ 


we 
ap we were shown 
ry mpg a ee of brushes. 


) 
Finally: The date of my patent (partly a communica. 
tion trois Lord Elphinstone ‘then alraad) and in which 
one of the claims ia for thus grouping the currents de- 
rived from armature calls, is the 18th of May, 1882 (No, 
Hen Mr, Mordey’s patent being January 24, 1883, in 


of la 
Tam, Sir, yours very faithfully 
September 29, 1884. ‘i Cuanies W. Vincent. 


adopted and fitted to all trains before ano tion 
of the Penistone disaster occurs. 
I am, Sir, yours faithfully, 
Cement E, Stretton, 
Saxe Coburg-street, Leicester, September 27, 1884. 





To Tux EDITOR oF ENGINEERING, 

Sin,—T see the newspapers give s long potion of room 
to Mr. Martin to “‘ sit nea” my letter tothe Times ; I soe 
also ha has got it Fae ap erie! be pie and ha 

pers as an advertisement ; I can’t affo 0 #0, 80 he 

resent at the trial: Captain Carr, .§. Crocodile ; fas an unfair advantage over me, #0 I hope you won't 
saptain Douglas, Wis. Serapis; Captain Dyer, | deny ms room to defend myself. My letter wasn’t to 
H.M.8. Sultan; Mr. Marshall, Assistant Constructor: advertise the Westinghouse, but just to show what we 
iden gga ripe drt other naval and dockyard ine ax davat-en 4 
officials, to er with Mr. Lane, the electrician, Ports- yerag beliove T pene 
mouth, and the Kdison and Swan Company's engineor. ri tga Pai ie a kn pel tera shi rar aes, 
The resylts wore so satisfactory that it is expected | my name printed because of being discharged, and I 
the Admiralty will avail thomselves of the groat ad- | souldn’t quote the Board of Trade returns because of the 
vantage for signalling purposes which the electric | same reason; but the Times had my name, address, 
light offers, names of brakes, references, and all about it before the 
put in my letter; you see, Sir, it atande to sense a b 
paper like that does not put in @ letter and write an 
article on it without sure, 

Next Mr. M. says, ho 't kuow of a line which has 
tried four brakes; why, Sir, some have tried alx or seven, 
ae oak at the North-Hastern, Great Eastern, Brighton, 
Midland, South-Western, Lancashire and Yorkshire: 
come, Mr. Martin, had not all these over four sorts? 

To say whiob four I weed would be at once to say who 
Tam : but I will say this much, one of those I found 1 
daren't truet waa the Smith’s vacuum, and another the av- 
tomatic vaonum. He goos on to say “ the Weatinghouss 
takea time to pressure," but he doesn't say it “has a 
stock of air y in the big reservoir,” and his vacuum has 





THE INFLUX INJECTOR, 
To tas Epitos or ENGingEnine. 

Brx,—In your issus of the 19th September we notice a 
letter from Messrs, Fairburn and Hall complaining of 
the publicity given to the automatic action of our “in- 
flux” injecturs in the socount of them published in your 
issus of September Sth, 

In referenoe to Messrs. Fairburn and Hall's statement 
that they aleo have for some time made injectors that 
will stop and start automatically, we understand them to 
refer only to those injectors which are pa below 
dey of the feed-water; indeed, very frequently in the 

-water. 

There ia pons in auch, s0-called, automatic action 
but what the of any ordinary injector could 
undertake, and for our part wedo not olaim for our in- 
jectors the term of automaticity on these grounds, 

If, however, Menara. Fairburn and Fiall will do us the 
favour of acoepting our definition of Segane) auton 


ee 


CONTINUOUS BRAKES. 
To tHe Kpstorn oy KNaingenine, 

Sin,—-The return relating to continuoua brakes has 
recontly been published, and I have for my own Informa. 
tlon made @ summery which I truat may be of interest 
to our readers, 

Since the previous return, Barker's hydraulic brake has 
been removed and becomes extinct ; the: are nuw thirteen 
ayatemns or inventions in usa. Three are applied by air 
presaure ; fuur are vacuum brakea; three are applied by 
manual power; two are chain brakes; one in a screw 
brake, and the iotlonine Table gives in detail the number 


; to get ita puwer when sonnted ; he says, “nomatter how often | city we shall be if will 5 
of engines and vehicles fitted with each : the vacuum ia used it is not impafred ;” that tale won’t g° socepti the tohoting chalies the result of which, 
Brakes which appear to fulfil the Board of Trade down with us drivers; what, get a vacuum in a2 train in- sooepted, Dachaps you will kindly undertake to insert. 
Condstions. stantansoualy ? no never, it can’t be dons | Conditions \ 
Enghves, Vehicles. Mr. Martin ‘leave the selecting of a braketo thosa| ‘A No. 3 injecterto Hft ity feed-water 10 ft. and start. 
1* Clark and Webb's chain . B62 who alone have the necemary Terence Hear, hear, we | working dry at the overflow, by 0 an 
2, Beuder-Holitho automatic drivers reply, We are according to that to be the men to pod Asner cock—-quiskly or alowly. working the 
vacuum : 1002 6,800 cose, wo have the know! and the mora] responai- pipe to be withdrawn re in the 
$8. Smith's automatic vacuum 388 «1,881 bility he speaks of, and I don't think any man that has to | water at intervals of, aay, one second, injeator to 
4. Srp anes 3 choose s — — id oid 0" pecuniary incentive in aj aon areas iy Feta) each a the hele roplaced. vlan 
5. Westinghouse automatic . company fo induce a0, or, the 
7 ' — ee I am glad = Jatter has made a stir in the matter, and the injector to again ‘ atteme ap Aart ae a: 
Total . 2898 61,046 I hope it may dogood and make thing» safer for me, my We truly, : 
taates, and all the passengers as well. : and BRooxs, 
In the above Table brakes aro included which ‘' appear” AN Expams Darvas, St, Sinon-stresh, Belford, September 14, 1804. 


c 
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THE PROPERTIES OF INDIA-RUBBER, 
an, To tue Eptros or Ryoiwernura. = i: 
é r 
= a you ge re er metoa wor 


con B vestad 
below, or, in‘the abeenoe of such work, will they kindly 
give me the information iteelf? —. 


Data Wanted, 

Pe as weight rere to reetah the a 
rubber cords Orlmn suspended 

respectivaly 1 ft., 3 ft, St, 47.5%, #f., rie and 

8 ft,, an well as to the Umit of their 


o, 
ars 


power, 
Diameter in Inches. 
11.1.1. 2.2.2.3, 8.42.8, 4.4.4.4, 


Length in Feet, 
1.3.3.4. 123.4. 1284 1.2.3.4 


Of course it will ba soen that the mit of elaatiolty for a 
1 ft, cord of 1 in, diameter will be below 8 ft., but as Tam 
not eoreein where tie tims ie meade s pare maane 8 ft. 
a ’ 

“ I have no knowledge of tha law for the elasticity of 
india-rubber, I conclude that the answers to the informa- 


50 
the behaviour (more capantally with: 

) of india rubber immersed in salt water for any 
considerable time without a proteating covering of any 


other material, 
I am, Sir, yours obediently, 
September 20, 1884. FRank 


—_[_——_——_—>_————=&Z{E_ 


NOTES FROM THE NORTH. 
Guiasoow, Wednesday, 

Pig-Iron Market.--Last Thursday's warran 

market waa steady, with transactions reported on fore- 
noon 'Ohangs at 4is. 7d. cash, alao at 41s. 84d and 
41a, 9d. one month, the close being sellers at 41a. 7d. and 
41s, 9d. and one month respectively, and buyers 
offering ‘4d. ton lower, Business was done in the 
afternoon at 41s, 7d. and 41s. 6id. cash, alao at 41a, 9d. 
and 41s. 8id, one month, the market cloaing with prices 
nominally at 418. G4d. cash and 41s. 84d. one month. 
The market wae firmer on Friday, and prices recovered 
1d. on the previous day’s decline, porate there wae atill a 
decline of 44d, on the week, being within a Id. of the pre- 
ceding week's advance. Transactions oe ples during the 
forenoon at 41s. 64d. up to 41s. 7$d. ossh, also 41s, 84d, and 
41s, 9d. one month, the close being buyers at 4ts. 74d. cash 
and 41s, 8d. ono month, and sellers near. In the moon 
business was reported at 41s, 7d. and 41a. 74d. cash, also 
at 41s, 9d, one month, and at the close of the market there 
were buyers at dla, Th. cash and sellera at 41s, 8d., and 
the month’s price was nominally 4Ja, Od. The warrant 
market met with an improvement of 1d, per ton durin 

the day on Monday, but it subsequently weakened, an 
the oluse was at prices alightly over those ruling at last 
week's close. Business was done ree the forenoon at 
dls. 7$d, to4ls. Od. cash, also at 41s, 9hd. to 41s. 10dd. 
one month, and buyers at the close were offering 41a, $d. 
cash and 41, lld. one month, with sellers at 4d. per ton 
higher. Transactlona took place in the afternoon at 
4le. 9d. down to 41s. 8d, also at 4is. 10jd. down to 
él. 9d. one month, the ciuss being sellera at 41s. 8d. cash 
and 41s, 10d. one month, and buyers offering 4d. per 
ton lower, Yea y'a warrant market waa dull, and 
ces fell id, per ton. Businesa was tr dur- 
the forenoon at 41s. 7d. and 41a. 7§d. cash, also at 
dis. 8hd. and 41s. 94. one month, and the close was 
buyers at 41. 74d. cash, and 41s. 94d. one month ; and in 
the afternoon iron changed hands at 41a, 7§d. and 41s, 7d. 
cash, also at 41a, Od. and 41s. 84d. one month, with aellors 
atthe close wanting 41s. 7d omsh and 416. 9d. one month, 
and buyers offering $d. less per ton. Business was done 
forenoon at 41s. 7d. and 418. 74d. cash, also at 
41a, Sid. to 41s, 9hd. one month, and at the close there 
were buyers at the top quotations, with sellers near. In 
the afternoon up to 41s. 8gd. cash wae paid, and 41a. 10d. 
one month, and werP arr ey there were sellera at 
dls. Bid. cash and 41s, . one month, with buyers 
near. The warrant market has shown much less 


activity during the past week than there was in the 
prooeding week, the reault mainly of operations in the 


Wrat. 


market having ly gone in on the rpg tack, 
and selling out the which they purchased in the pre- 
week, Thay seam to have actuated by the 


fact the rumours as to the blowing out of some G.M.B. 
firme werenct founded. It is now certain that the Monk- 
land blast furnaces will be von in operation for axme 
time to come. Much caution is d in- 


veators, and the amount of speculative eolred ng | PEF 


from day today is on a limited scale. Strange to rs 
special] nde of makers’ iron still continue Hi gen 
ecarce, and the in all onpes remain firm ; indead, at 
wo bran fe and Shott’s No. 1—have 
been advanced in price 8d. per ton. ly re- 
that movement in favour of emplo 
tite pig iron inatead of special Sootch bran 
now taking shape, and it is t that it will oom 

ee area ee of their best brands, 
ot have the mortification of seslng the consumers helping 
themselves eleswhere. are now 93 blast furnaces 
in actual on, one having been damped out this week 
at Dal tron Works. At this time Inst year 
there were 114 furnaces blowing. Last week's shipments 
iron fyom all Boottish ports amounted to tons 

rf nl aa "oe 11,081 a in the be she egal ws 
e . ey 
Included 1400 toe to the United Btates, B00 tons. to 
110 tons to South America, 110 tons to Australia, 
'&o, tons to France, 3146 tons to Germany, 280 tous 
to Russls, 809 tons to Holland, 100 tons to China sad 


0 


al 
gd all but abandoned. This u 


ENGINEERING. 


Japan, and lesser quantities to other countries. The 
atock of pig iron in Messrs. QGonnal aud Co.'s public 
Sie aie tes tag cake 
as B2 tons yes week, showing a de- 
crease for the week of 188 tons, 7 
The Lovemotive Trade.—The locomotive engine works 
1 on orders that have to be pushed for- 
4 In the returns of shipments of ma- 
, trom the Clyde to foreign and colonial ports 
eek, there were included five locomotives 
8500). There are rumours of in- 
quirlee being ust now for a large number 
of additional locomotives for the East Indies. Rapid 
Progress is belng made with the new locomotive engine 
s now in courses of erection by the Clyde Locomotive 
Company, Limited, close by the Hyde-park Locomotive 
Works at Springburn, Glaagow. 


Bhort Time and Dismissal of Workmen on the Clyde.— 
= few days ago Messrs. James and George Thomason, 


ahi ers and engineers, Clydebank, iasued s notice 
intimating that on and after to-day, October 1, in conse- 
quenee of dull trade, the en employed by them 
Vala be put on short time, namely seven hours per day. 
Saturday Mossrs. = and : J Poa: 

w seventy-sight wo rom 
shipbuilding yard, owing to the slackness of trade, to- 
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Tyne, but that gentleman has not yet ified his intan- 
tion to accept the onerous position. The fact is that while 
the w uestion was under discussion by the board 
some of the delegates said that if an arbitrator awarded a 
reduotion the men would not submit to it. Itis hoped 
that Dr.-Wateon will vr the post of arbitrator, and 
that the men will signify their readiness to abide by his 
award w it be in their favour or against them. 


Enginesring and Shipbuddwmg.—On the northern rivers 
these industries n dull. Reoently inquiries have 
come to hand, and « few orders have been secured for 
steamers, but the shipbuilding trade is so prostrate that 
an rai cacad death serie annrmet a not antioi- 
pated next spring. Marine engine 

very short of works? me eerneeete 


Gunboats for the Queensland Government.—On Friday, 
in the harbour off the Tyne the firat vessels of sai 
owned by the Queenslan Government, the gunboats 
Palumal and Gayundal were thoroughly tried and gave 
every satisfaction. The boats have been built and armed 
by Sir W, G. ASmsrong, Mitohell and Co., uf the Tyne 
and their engines have been supplied by Messrs. R. an 
W, Hawthorn, of Newcastle. They are twin vesaels, each 
being 120 ft. long, and 26ft. beam, with a draught of 
By ft. Their armaments consist of one 8 in. 124 ton gun 
forward, one 6in, ¢ton gun aft, and four Nordenfelt 


gene ith 6 se oe ee ela Tee 
t la an at n Ww pense a. r) attained a a of 104 knots per hour. 
with the services of a further batch of thelr workmen, per hour 


The Govan Shipbuilding Company also on Saturd 
morning discharged betwean thirty and forty of their 
employ 


Another Iona.—It bas ue been announced that Mosars. 
J. and G. Thomaon, of Clydebank, have contracted with 
Mr. David MacBrayne to build a new steamer of the 
dimensions of the lona for the Weat d trade. 


Hightan 
The steamer is to be ready to take up her station next 
eeason, 


The New Raslway Scheme for Gourock.—The engineer of 
the Caledonian Railway Company is at present busily 
8 in the preparation of the specifications and work- 
ing plans for the extension of the joompany’s Glasgow 
and Greenock line of railway to Gourook, so that ita oon- 
struction, ¢ cr with tho quay at that place, may be 
contracted for without delay. It may be remembered 
that the Bill authorising this extension was passed in the 
last eession of Parliament. 


The Lanarkshive and Ayrshire Ratlway —The half- 
early ordinary general meeting of the shareholders of the 
kehireand Ayrshire Railway Company was held in 
dr ee last Wednesday, at which a report was submitted 
which stated that the construction of about 6} miles of 
railway authorised by the Company's Act of 1883, was 
p ing satisfactorily. It also atated that the directors 
will lose no time in proceeding with the extension linea to 
Ardrossan, Irvine, and Kilwinning authorised in leat 
session of Parliament, the contracts for which they hope 
to have let early next year. 


Clyde Shipbuudding Trade.—During last month thore 
were thirty new vessels launched on the Clyde of an 
agsregate of 38,718 tons, being the largest output for the 
wnonth of September yet recorded. The total output 
during the pest nine months 13 set down at 287,312 tons, 
being 55,378 tons short of the amount of new shipping 
launched during the corresponding period of last year, 
though it ja nearly twice as Pony as tho output in the 
three quarters of the year 1879 
launched last month gave the large ate of 27,260 
tons, one of them beiug the Htruna, tons, Others 
pes from 2300 tona up to 5000 tons. Mesars, Elder 
and Co, alone launched three vessels of a total of 14,650 
tona. There are now only seventy seven Veasela on the 
stucks, or fifty fewer that at the close of Auguat, 1883. 
Several of the yards are practically if not absolutely with- 
out any new work ; others have one vessel each, ten have 
two each, five have three each, in four other yards there 
are four naw vessels each, ono five, and Mossrs. 
Ruasell and Co., Port-Glaagow and Greenock, have ten 
vessela in hand, 





NOTES FROM OLEVELAND AND THE 
NORTHERN COUNTIES. 
Mippieasroven, Wednesday. 

The Cleveland Iron Market —Yeaterday there was only 
a thin attendance on ’Change, and although the conver- 
sation of some of the phe beret was more hopeful, the 
tone was lifeless. No, 3, however, was still firm at 363, Gd. 
ton, apecial brands realising 378. So long as the 
ents of pig iron from Middlesbrough continue so 
are likely to bo maintained for No. 3. 


ahi 


tisfactory shaped 
my The demand for the lowar qualities is poor, and values 


keep low on the basis of 84a, per ton for No. ¢ foundry, 
and 88a, Od. for No. 4 forge. home demand is 
and hopes of an improvement this autumn are 
ortunately apes to nearly 

every brauch of the iron and steel trades, but particularly 
to shipbuilding and eae materials. Shipments of pig 
iron from Middlesbrough during the month of September 
reached 89,751 tons, 24,845 tons of which have been sent 
to Bootland, and 21,000 tons to Germany. Hematite 
iron is dull and 44s. per ton for Noa. 1, 2%, and 8 weat 
coast ports, and manufactured iron 1s steady at 5/. per 
ton fur ant eee and 41. 15 for angles, leas 24 = cent. 
he me and 


at worka. rolling mills are running short 
there is great lack of specifoations. 

The Wages Question.—There is some unex delay 
in the t of the uestion in the North of 
England iron trade. The rd of arbitration agreed to 


refer the matter to Dr, KR. 8. Watson, of Newonstlo on- 


879. Seven of the steamers | yy 


A New Marine Kngine.—About ax months ago Messrs, 
Richardson, Duck, and Co., of Stockton,’ built the 
steamer Burgos for Measrs. H. Briggs and Sona, of Hull 
and her nea were fitted by Messrs, Blair and Co., of 
Stockton, - triple expansion 140 horse-power, and 
160 ib. pressure on the square inch. The Burgos sailed 
from Plymouth for Chinaon August 28at3.15 pm, carry: 
ing 2600 tons of cargo dead weight, and arrived at Port Said 
on September 7 at 3 a.in , distance from Eddyatone Iaght- 
house to Damietta Lighthouse 2932 miles The time 
occupied was 846.5 hours, and the average rate 8) knots 

rhour, In amouth water she makes an average of about 

knota. The bunkers had been completely filled at 
Plymouth, special care being takon tu see that they wore 
well trim On arrival at Port Said the bunkers were 
a filled, and ony 126 tons could be got into them. 

@ consumption been sbout 84 tons per day, which 
isa very considerable saving upon the consumption of 
the ordinary compound engines, which isnot usually less 
in a ship of the same class than from 12 to 14 tons, 
Thia ia» matter which will no doubt attract the general 
attention of the shipping community. 


The Coaland Coke Trades.—Tho fuel trade is steady. 


NOTES FROM SOUTH YORKSHIRE. 
SHerrizip, Wedneaday. 

Amberyate Patent Railway Wheel and Wagon Company, 
Liumtted.-Au extraordinary general meeting of the share- 
holders of the above onmpany has been held at the 
othces of Mossrs, Taaker and Shuttleworth, Wharneliffe 
Chambers, Sheffield, to rece:ve from Mr W, Fisher, as 
tho surviving liquidator, a report and statement of the 
winding up of the ape: The shareholders present 
pe je the statement, and resolved that the liquidation 
be clowed and the company diasol ved. 


Opening of New Chemical Works Tankeraley.—On Satur- 
day the extensive new works for the manufacture of 
chemicals, erected at Tankeraley, near Sheffield, by 
easra. Newton, Chambera, and Cu, Limited, were 
formally opened in the presence of the directors. 


The Price of Coal,— For some years past it has heen tho 
custom of the colliery owners in this distrigt to put up the 
price of coal on the lst of October. Already some of the 
coal agonts in the town have received notice from collier 
proprietors of an advance, and others it is expected will 
take the same course. The advance varies froin 6d. to 
1d, per ton, and that, it 18 thought, is quite as much as 
the trade will beur at the present time. 


A Benwhted Viliage.—The denizens of vpaeys near 
Shoftield, appear to be of anything but an dnterprising 
character. They have, in public meeting assambled, re- 
solved to defer for three years the question of supplying 
this populous community with gas, although the latter 
has been offered to them at the price of one halfpenny per 
week for each 6/, 104. house. 


Tuk Penistone Disaster.—We are informed that a 
meeting of the friends of the killed and aijured in the 
above socidant 1s to be held on Tuesday the 7th imstant, 
at the Queen's Hotel, Manchester, to arrange fur some 
oint action with a view to reoover damages from the 

anchoster, Sheffield, and Lincolnahire Railway Com- 
pany. 


THe OnrainaTor OFSTR£AM Navication.—M. de Leasepa 
is promoting @ statue in honour of the Marquis de Jouffroy, 
as the o punks of steam navigation, The French 
Academy of Sciences recently named a committee, with 
the creator of the Buez Canal as its reporter, to apecify 
the part taken by Jouffroy in the important discovery 
wuich has revolutionised navigation. The reporter clearly 
established the fact that, if Papin first conceived the idea 
of applying steam ag & motive power in navigation, the 

ractical application of the idea was frat reslised by 

ouffroy, who in 1780, built a boat 140 ft. lung by 14 ft. 
wide, which steamed up strea:n on the Saone, at a rate of 
two leagues hour, This was the firet pyrascaph, and 
it is contended that it preceded Fulton's steainboat by oa 
quartor of a century. 
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Ix the Wost Aunexe of the International Health 
st ete there is are : sgh babs of non oe 
on gas engine suitable for moderate powers, It 
Pennateptured by Mouare, TM Heres Son’‘Gs,, 2 
Scholefleld-atreet, irmingham, and is named by them 
the ‘‘ Univeraal.” The method of ita action is oxceed- 
ingly simple. The farina in moving forward, draws 
in behind it a mixed charge of gas and air during the 
early part of the stroke, When the requisite amount 
has been admitted, a small port in the end of the 
oylinder is exposed and a blue gas flame aucked through 
it, with the result that the combustible mixture is 
exploded and the piston driven forward to the and of 


ita atroke. The exhaust valve is then openod and the | h 


returning ke drives out the produote of combustion 
ready for the reception of » fresh charge. Referring 
to the above illustration, it will be asen that the 
engine has a horizontal cylinder with a long piston, 
to which the connecting-rod is directly pivotted. The 
gasand alr are admitted through lift valves in the 
casing at the oflinder end, and are raised by the partial 
vaouun which is created in the cylinder as the piston 
moves outwards. The amount of gas which is delivered 
at each stroke is regulated by the governor, and by a 
cam on the rotating ahaft parallet to the cylinder. 
This cam is so shaped that at one part of its 
revolution, Jt presses back a spindle and aa a 
valve, I does not, however, do this tly 
but through the intermediary of a movable wedge- 
shaped distance piece, which atands between the cam 
and the apindle. iu piece ia connected to the 

overnor, rising and falling with 1¢, the thick of 

e wedge being opposite to the spindle when the en- 
gine is running slowly, and the thin part when the 
opecd is greater. When the rate of revolution exceeds 
a fixed amount, the wedge is raised so far that the gas 
valve is not opened at all. The main guapipe is shown 
at A, and is connected to the flexible the al ad 
orifice of which leads to the valve con rolled by the 
governor, The exhaust valve is on the oppoaite side of 
the engine from the observer, and communicates with 
the pipe H, its opening and olosing being effected by 
ry valve on the side shaft. 

The ignition valve is at the end of the cylinder and 
forms the most novel part of the design. It is a flat 
disc carried on # central stud, and held against the 
rear cover by a spiral epring, which can be tightened 
up by anut. The Perey the disco is cut into ratchet 
teeth which gear with a paw! worked by a amall crank 
at the end of the side shaft. At cach revolution of 
the engine the pawl suddenly mover the diso to the 
extent of one tooth, and then loaves 1t atationary until 
the crank comes round. A number of fine radial 
aiits or are cut in the disc, corresponding to the 
number ofratchet teeth, and in the cylinder cover 
there ie aleo a port whioh for an Instant in each revo- 
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lution corresponds to and is seen through « port in the 

moving disc. A blue flame from the jet G burns oppo- 

alte cylinder Bort, and when the latter is mo- 
9 


a exposed is drawn into the cylinder and 
ignites the explosive mixture, 


The ‘cylinder us water jacketted, the fluid reseed 
Gai tap F and ipe K, and leaving by the pipe ; 

e engine is rade seven sizes of 4, 4, 4, #, 4, 4, and 
2 horse-powers, and appears very well adapted for the 
purposes of small manufacturers, as it is exosedingly 
ek and can be readily managed by « person quite 
unskilled in the laren, are of machinery. The con- 
sumption of gas is stated to be from 40 ft. ¢o 50 ft. per 

our, 
SSS 


NOTES FROM THE SOUTH-WEST. 
Newport.—In the steam coal market a fair amount of 

business has been done in the best qualities, but secondary 
qualities have been dull. The house coal trade presents 
a more satiafactory appearance. In the manufactured 
iron trades, &o., prospects continue gloomy, Last w 
there were only cleared 490 tons of tin plates to New York, 
272 tons of iron to Rouen, and 259 tons to Rio Grande: 

week's coal olenrances were 50,468 tons. From 
Bilbao, 14,080 tons of iron ore were received, 


Bristol and Cardiff Coalfald.—At the usual meeting of | tio 


the Council of the Bristol Chamber of Commerce on 
Wednesday, under the presidency of Mr. W, Howell 
chairman reported that the Shipping Com- 

mittee of the Chamber had addressed the following letter 
oe ae be apse with a ~~ lh pa ae 
on on the su : **Gentlemen,—We eave, on be- 
half of this Chamber, r ‘ally to direct your attention 
way between Avonmouth Dock 





Penarth Dock, Harbour, and Railway Company, whose 

interosta ave identical with those of the Taff Vale Rail- 

wey Qompany, The new line, if carried out as pro ‘ 

will run from tho Taff Vale Railway, near Penarth ; 

= ety distance of 44 miles, and will have a double 
0 


sey pas She past wesk the steam coal market 
cannot be said to have undergone any change. The house 
coal trade is quiet. The iron ore trade continues dull. 
Last woek'a c comprised 127,412 tons of oval, 
725 tons of iron, and 625 tons of patent fuel. 

there were received 4812 tona of iron ore, and 


From Bilbao 
607 tons 
came to hand from other sourosa 


Gloucester Wagon Company (Zimtted),— About 800 
forgemen, milimen fitters, ha pei drillers in the 
employment of the ( 3) 


Joucester Wagon Crmnpany (Limited), 
have atruok. It appears that for some months past the 
men have been dicaatiefied with the oonduct of Mr. 
Merryloes, the submanager of the iron works, who, it is 
_— has cut down the prices of work, and OAt 

work hitherto done at the works to be executed elsewhere. 
The strike has how continued for several days, 


The Barry Dock.—It appears that the area of the pro- 
posed Barry Dock will be 40 acres with s basin of 8} acres, 
and a timber pond of 15 acres. It ie also in contempla- 

n to about 26 mfles of railway, in connection 
with the dock. It is expected that the dock and rallwayn 
will be opened for business in about four years. 





A RalLwar eT coun forthnorcing lave is 

Oompaniey’ or , 

Foroy Lindley, wil give the dirctors oftcery end agents 
o railwa ry er 

bed; expended, and available receipts and 

» compiled from 
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é # 0. The rear end dies ¢has an ecosntria neck » fitted at — to the illustrations, the ptinton or starting wheel] d can 
“ENGINEERING TLL TED PATENT weotor g sseured to the disc by a pin, and bearing saelean tha be thrown into gear with the tecth of the flywheel ot the engine 
i : ree ae bottom of the tube, This end is by turning ‘the spindie, | by a lever &, and as soon aa ths fiywheel becomes the driver, this 
* ' | Ree dise a = from hy the triotion the | wheel b drops out of gear, it being mounted loosely, by means of 
eae ag wall of the tube a ipoaledy eager Or Was eee e by worm Ton Gobielde of wo 
‘mack, Apertures w WHger dinca /. a oateh ¢ that boars a projection f on e 
wo aa tarbs wdjemastbes and tie tube eeay be ia nee parte. iealod 
may 
Reptonter 3 8a 





TURE CLEANER. 
urotas far Gleaning tie Pubes 
soecbete ete te 
_ carr 
a = foreed ae hollowed 
of a cone divided into twe or more parts, 
js reerngrah Hy Ho tines, the connections 
within the base cone, 
vevelilng the beliow of the cone. the att. 
oh orapat ae povided Iter Idea to insure 
: — pinion when the shaft forms the axis of the pinion. The pinion is 
RAISING CHIMNEY S. ided out of gear by a stud g secured to the framework and pro- 
into & groove fn the pinion which |s partly snppo on 
ket Deeping, persompeon. he ettud and partly on the s whatt, und is always De ot driving 
axing en thrown oar, cann gear unloes 
Bagines. (6d. | Figs. raised by the lever. (Accepted August 15, 1884), 


eos. ©. J Galloway and J. NH. Beskwi 


Man- 
pone, Filles hy (4d, 2 Figs.) April 25, 1834.—This oonslete 
shaft having on {t a pnion geared with the wheel and fitted 


in » heok attached to some distance up | of & 
base, The embracing ring may euade tn to alide along a helical feather or ite equivalent 60 inclined that 
~ a  a ot chimney. (Accepted | when the pinion is driven by the wheel, it le caused to slide out of 


: to the illustrations, the shaft B is sapporese in 
f 

WATER GAUGES. fearings ©, and between the boarings are formed holloal grooves 
£. Brydges, Paris. ¥ 4onde, Lenguyon). Gauge 
{@. 6 Fgel ge pats illustra- 
of ttings. C) er or 

the fi The hold 
u end, provided with a female screw into 
H is screwed. By means of the plug H, the 
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and ridges D = A pinion E correspondingly grooved la mounted on 
iy ah Insets to saci the wheal A, 0 Been E ja put in 
pear with ite internal tecth by alstng it along the shaft as shown 
. f, and on turning the shaft B in the direction of the arrow 
the w A will be caused to revolve, the pinion being stralned 
net the collar F. When tho wheel A bagivia to move faster 
the pinion, the pinion will be turned aga nuton the ahaft 
and forced out of gear ae Fig. 2. (Sealed September 5, 1384). 


16 R. Matthews, Cheahire, Gear 
for e Fiywheels or Driving Whole. (4d, 
8 Figa.) July 19, —Kalarring to 1, the pinion B gears 
with the wheel A to be driven and with driving worm The 
shaft of the pinion B works in bearings D, which are trae to slide 
backwards and forwards, and have jointed to them « tumbling 











AND VACUUM GAUGE. 
FORCED CIRCULATION OF WATER. itll. -% Marsden, yesrom | eet Keel 
ia. J.T. ; Appa. | June 18%4.-—-A metal ragm eaten mounted In a 
A has on either sald Fl 


A 
foe of W. im Steam ial taal and t alde of it concave cavities. These 
Boilers, {4d, 3 1} A 4, 1884.—One more sorew | cavities are flied with ipcraottagd one communicates with 
aro mounted within 


x  obave es. F Lendon. in Met- 
March fu taproresent Bare, ld § Figs Aiser Gaicrie magines (ed, & Fige.) April §, 
1 vo al epee paralie! each i 
rane Gl copoate se eet downwards caste engine, Dy thea? soaring 804 fmavig th bs oud of hte y- 
Riga Bet. by parallal-odged Trek cave dn inter: ous of tha Gasalere being weonsciad at 
' ; } , in cy 
FURR 


one side of the pleton of the Hader and the otheron the 

ee uasly, thereb fron are the in- 

; ‘ vig uo con . 

Z ptastesines the atmosphere. Motion !s imparted to 

a driven by a crank, moving a suitable levor 

F Glos to which are Ly iiaks Vertaal sede connected t0 the dis- 
: piacere. (Sealed August 18, 1884). 


| ciated oR eA, Patten, eteae 
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ment shown In Fig. 2 may be adopted The 
neoted the vertical rod. Fig 1, and wh 


en 

in tho tlon shown, steam entering by N aod up the 
vi ae tae Coniioe ta the sheds la ceari onan ® mores 
away from A, thea piston F' descends closing the supply port N 
and opens the presage from under P* to th 
ae Ags passage from - bein “4 

supply M, the steam pressing down troBed 
to ho drawn out of gear with A Theres Gr mia, Logetbonecre. ff 
catch H which holds a lever K, so that th 
of the barrin augtan te wich it is connected 
when the fon = forced ont of gear rod 

a certain distance pulledown the catch H and perm 
to be closed by the descent of the loaded lever K. (4 
Augie 10, 1884). 


end exhaust ports cast all round the valve 
ports aleo cast all round the loading to ths 
& governor oglinder rathgg teary Bape 
oppnie end cap cipebadrnicgter vie peewee 
carried gg OEE preaway revoly RES 
the spindle elag driven from a motor running at the 
ttorm aad the other driven from the eagine to 
wenn a 


g 
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SUPERHEATING AND REGULATING. peat 3 5 
65. HX. Lenden, (J. P. Garadot, Neuville-eur The on with os ; 
Baine for § and 4 
ce Partner ee i re 
semis exo ed and sane way Tro tho blero ' M. VY. Sobilts, im 
the work inderby belng pang into ants ediate oylinder for” 
anh Ad ted P tho products of oom io { -}) May -_ 


sO ae acted 

capable of haying its capacity increseed or sminwued by 2 sult- 
able platen. is communtoated to the platon of the Inter 
modiate erupt by a screw working in a boas fixed in tho piston 


rr 
and actuated by the governor of th ne through the medium preerens of the alestls tnd #0 form « ¢ 
of a palr of bevel wheel cating, aooedlng to tae velocity of the Atting the packing the rings are Stnned ac shat the al ae 
governors, the one or other upon a siilay bevel wheel by ee. ring are covered by the flapsof the contiguous ring or 
which motion ia imparted to the scrow (Sealed July 18, 1086). ey” ; alii: ve split and yee in Neos duguat 
Pee eel ¥ or #8, 
DISTRIBUTING VALVE. are" 39, 1884). an 





Pe Oe a = 
e Cork. A Valve for the Admis- a oe = ae ‘ r + ia 
; ust, t-off of Steam *, ££ oa. Meratiis 
to the Cylinder of a Steam , (6d, 10 aives, an other i, , 14 : 
Figa) March 5, 1884 —The valve oconatste of two cyl gre May %7, —Tho ring is * 6 occupy nearly 
60 between the 


inner and outer one, fitting accurately the one within th 
The outer cylinder has porte seeding #0 each end of the engine 
cylinder, and an exhaust port e inner cylinder has three 
compartments and an exhaust compartment, the divisions 
being effected by dividing walls provided with sultabdly-shaped 
res for the passage of the steam into the ports of the outer 
cylinder, The of the steam from one compartment to the 
other of the inner oy)indor |e eo timed that the pressure on each 
of the tlons which separate the live steam oompartmont from 


ndle A to iu to it a Jongitudinal motion taking the hellesl 
oes out of yore the ports of the valve 6, so thatthe — 
of the piston of the goveraor eylinder ceases, In a modi on, 
stoan) is admitted from the centre of the internal valve a to the 
governor cylinder instead of fromthe side, The arrangement of 
revolving valves le aleo ada for use aso throttle or steam 
supply valve for the main engins. Roferring to Fig 2, the porte or 


the exhaust compartinent le always equal and in te direo- ons in tho valves a b are ovet eadh other and open to the same PACKING. 
tone, so maintaining the valve in equiltbrium, (Accepted Utily | oxtens 9o long ae the valves rup a unitorm epeeds”, but when one L. , London, An Improved 
2}, 1684). valve overruus the other the orifices opén or close on cach other plcaine tor Proven Leaks in Joints 
VALVE GRAR. aocording as tho Lt ag? of the main angine is less or greater than Pressure. ([2d.) dan , 1684.—The material 
10,180 P ameterd Valve for that required. two sever oan niet ras ta an extent r, millboard, or cl made of ashestos, and 
on Valves of Stear speed limited hy steps. (Acagpted August 19, 1864). saturated with substances that will render {¢ tmpervious to 


te 2 Pe) July 15, 1884.—-A priam or aliding block is rigidly 
‘ ' u F —_ or a 
attached F ay Bip 


ache the oooen o 3 sand Cx, od in guldos (Sealed May 9, 1884), 
ond ngon a pin carried by t D eengine, ora pin 
Attached tothe nesentete rod. fa con to a radius rod Fhe CHAIN LINKS, 


Silustration shows the first method The eccentric strap C carries | the ese1. T. F. Ohic, U.S.A. Drive 
end | onain Leite, (at rer Aral ee OR tok one 


eft- 

a0en ng Intothe histration ndrical side bars, sete similar et: t bar at 

Sasa ta pravt mat , Fo ee eee es top and | one end forming the pivot bar to the nextlink, the socket or teats 

Samer, ef ondmned ler Ge thom, al ot | ugha ana Wag tat dase one ea 

D pass at their upper ends through the top tubeplate E, and at| .) pivot oF Rook eed, and concave on the opposite side text 
: end bar. (Acodgted August 19, 1884). 





| % PISTONA, 
<  Neeetanammeene | stamens arma 3 7918. G. New ¥ U.S.A. An im 
J) Jeli h. & fad. 6 6 =a ts 
| oe =| made pile pra occas or 
oo ea en amnnlashelatnaiuaatteneantamemapmmanninptadieneel paatias : me _. oe ae i om to the ends to enable it te tighten the walls 
nt of the cylinder in propertion aa the pressure The 


guide bicck Ei is carried by « pin aup- 

a plummer block attached to the fram . The 
. Taation for the valves te derived trom the pin K, Hy this arrange 
ment a line drawn through the centre of the sheave A a el 


sliding bipek 1 attached to it and guided by an cecillat- 
tng guise block ie rd 





given point on the via tod passes through a giver fix UNITED statE P. Pat On. 
point, (Accepted August 15, 1884). Deseripaions wite Wl oe ig amt FRA lim the 
ao Ps United ape igh ror adry Nnipenting ‘the | & time, and 
VERNORS. : reports of ee ee United States, be 
8906. G rite Bolbec, France. Governors Ap re Re joe consulted, gratia, at the ofjices of Exwiasnme, Wand 86, Bedford 
or oho On ee gr ome Bo 
or ‘ . ' ‘ _ Orrity ‘ > J 
the ilinetration, which oclealy shows the venstruction of Oehe a ce 





vernor, the diso ¥ revolves with the governor A and the diec K 
driven In the o te direction by means of the dian B 
againet the Eand F by aspring D, The apecda of the 

jeow will be equal as adh, He they are equidistant from the centro 


wit presented his report upen the working and 
of B, and In this position the bevellad rollers K L working between ; thos of rails av 


of She non in 1569 Ho seston that 40 mills of ras ave 
been Vi0L08 Year, 
: : id with yails below the 





their lower ends through the bottom tibeplate F, the colla of one, 
worn | inte the between colle of the worms 









the discs B and F wil} edd with to the ‘ 
Sey ey okt f eet 
w ° an rt ’ 

pi creat the 
jueting to 
will be seen ae pores! firet efforts the cut off of ’ 
then returns to its normal position fen btrare y ly of 
She valve. A and reck may be substi dor the sorew and. o, 
out. ( September 8, 1884), 
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SMITHS STEAM CRANES. "ts 


ALSO MAKERS OF | 
V 
CRANES WITH HORIZONTAL a ALVES 


CYLINDERS ARE SUPPLIED STEAM CRANES _ me WATE 1 BTRAM, 


mproved Gas Vales, 
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AMMONIACAL 
IN STOCK AND PROGRESS, ee 
Having all the most recent im TAR 
provements, including ach 
CHAMICALS 





RAPID MOTIONS 


For working Expeditiously 


AND S014 MAKERA OF 


J, Beale s New Patent Gas Exhausters 
f PublicW rt 
Agugectaden reves! B, DONKIN & Co., 
Engineering Works &. SOUTHWARK PARK ROAD 000 
BERMONDSEY, LONDON, SE 


40 Supplied to the Pe eT PCa? 
NEW DOOk works, HULL |. HODGKINSON & CO.’S 


And 10 to HAN D "MADE PAP ERS 


BLAOKFRIARS RAILWAY BRIDGE) Drawings Specicatios, Acount Books, de 


EXTENSION, LO The most suitable for Engineersand others, 5908 


And many other ssiaes Works 
Rech ne Hiwsand Abroad ’ CAN BE OBTAINED THROUGH ALL STATIONERS 


SPECIALITIES. 


STEAM and HAND 
CRANKS 
For all purposes, 


OVERHEAD STEAM ARD 
SHAFTING TRAVELLERS 


for fron Steel ready Sensi betas an 
Pabacand anna 












ATHE Fo'w ns 
Patent Eleetric Light or Trent Tarbine 
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PATENT WIRE TRAMWAYS 


Of all descriptions on the and Double-Rope Systems; Self Acting, and Driven by Steam, Water, or Horse Power 
Carrying from 50 to 1,000 tome per day Over 150 mules erected in alll parts of the world. For Particulars and Estimates apply to 


W.T. HO GTON, 9 & 11, Fenchurch Avenue, London, 


ENGINEER AND MANA TO THE OWNER OF THE PATENTS FOR WIRE ROPE TRANSPORT sve 


y Engin 
eers ap Machine Tool Makers 
Perea ters 3 T tealwe sastoaeandinre red od tod 
LATHES 6 in end 7 in | at e Burtadng A diate 
7 8 er ety ti 1 ods 
aie 8in do ad i ae Bet ft bods, 
2 bade 


9 in do 
LATHES 10 and 12 In do Up to 28 tt beds 
P PP le 2 ft by 4 ft. tt wa 6 tt lon 
P Zn 6 hl ing Fas aft and 8f¢ Tong 
Our Patent Square Oentre ied ca 
Machines evil aquare cate any length of sba/t 


Over 600 In 
8 Tin, 8 8in,10in and12in stroke 
Drills 






thom 9 B 
Ps 
-“~ 





cu MEIT Andhoime Foundry iriag England ‘England 


PITT BROTHERS 


















TRADE MARK Benoh Drill, Radial Mining 
2 0.4% Seen 
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LE "MANUFACTURERS ; GOCKSHOTT & JOWETT, BRADFORD, YORKS |SNGINEERS AND MILLWRIGHTS, 
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> BEIRLAW & OO., Robertson s Patent Maize Separating Machinery 
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eT) 2 VEAL Hig PRESORE STEAM ENCINES. 


ore - gf a ENQDMSEMRE THE UHRAPEST AND MOS? POWERFUL IN THE MARKET. 
SN 








£110 
150 
. 51% 





6H, .. . £8710./16HP,.  .  ., £145 
8HP, .. |. 77100 {20HP. | 175 
DHE 10HP. 1... 95) | 25 HP. 210 
88 Vertical Engine é Boller combined. HP... =..110 © | 30 HP... 240 





MARINE ENGI NES “AS5 Opaa ye TRADER, Toei cee Iw 


SHANKS'S 















a 2, ih IMPROVED DIRECT-ACTING 
ss Se gt STEAM PUMP. 
“THE CALEDONIAN,” ica 
With Locomotive Multitubular Boller = | ! 


_ 


The utmost regularity in 





reversing and ess in 
working secured. 
timer SE <a menenee 
- eee een SHANKS’S IMPROVED 

ot AEE ES EXPANSIVE 

Combined on one Sole Plate, STEAM PUMPING ENGINE, 
The Engine having a Double Crank 
enables the power to be taken 
from either side. 
a 


, The above is the cheapest 
and most convenient form of ais Aes = Pi 
Engine with Locomotive Boiler QUIS -" Ma : pe 
in the market, “ui OU # 





THE SIMPLEST i i; 


Tagine | HP ACTION CERTAIN. 

eet |6 HP.|8 HP.10 HP.l19 BP. ite BP. 

Fe Priogs, Illustrations & Particulars 

an abs 2 OSE : on application. ; 
au SHANKS & BON will ghd to ATT vac ‘a pal nat iny detal lad hpedificat ons ior ong nea up sii 1 HE <TR » Roiles a ar on beard complete, or securely packed for shipmen t } 


a A EO ES CIN SAR BOS a 
; TING ENGINES OF ALL SIZES. 
seemale rae ORANES AND HO Ss in the Horizontal or Vertical form, with or without Boilers. 
ao...” 6 @6MANKS'S. PATENT COMPOUND LAUNCH ENGINES, 
vf a ama PILOT IY TEE LES 


gt tO} ay ar, 
wt wey \ 
ia ILLUSTRATIONS, WITH FULL PARTICULARS AND PRICES, ON APPLICATION. 


DER SHANKS & SON, DENS IRON WORKS, ARBROATH. 


1.3 OF TRAMYEMWUATT. ATRTNT T.ANNDON HO 
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DESIGNS AND merrica tae Ga EPSLIORTION. 
GALVANIZED CORRUGATED: AND PLAIN SHEETS. 

GALVANIZED STEEL SHEETS FOR WORKING UP, ‘BRISTOL : ST. VINGENT 
GALVANIZED WIRE, WIRE NRTTING, TANKS, @o,{./ ___ WOLVERHAMPTOR: 
_ WROUGHT AND € 7 ROM DIRDERS, COLUMNS COLUMNS, & ‘oi LONDON: 28 @ 


eomedomih hs cma ares | gam orenineiearemarmmuantd =. oe! ee YE: «ing ale a A a preven tree 


CRESHAM'S: PATENT IMPROVED SELF a sit 





Por Supplying Stationary, Locomotive, Ageioaibaral, or Marine Steam Boilers et Tit. 
Pig. 1. r perfectiy Automate, td gamba fall te aria | ena ede supply 16 fe. 18 a ror Inject ceil ee Fig..2 
ordered lt It will work with with Bot water OTEAM, _ 
| 8) FAM , any other Injector, if it ceases working from eo oe os, 8 shortness wales, at gee ybeaced one 


} admission of air), it will re-start Automatically tately the cause is removed, It will work oq nad 
Well atany pressure from 10 tb, to 200 Ib. It may be fixed in any pesition above or below the water ip eee fu y 
The combining and recelving Cones of Fig, 2 can be taken out and cleaned without breaking any pipe jotate. —i 
The above and every ints class of Injector, Ejector, and Elevator is stock and in progréss/ ‘leo | mG a! an et y ‘vA 
til | ) 7 i” "3 
mek 


rass Fittings for Locomotive and other Boilers. 
+ WW 3 
A, L. SACRE, 60, QUEEN Mraiaananaae STREET, E.0. | 
AGENT —Giasgow : WILLIAM ‘WEN atanee “Seminane ‘6 mare Th et. _Newonstlans aioe Taner GROG, Bt. Nichoieg | 


y on 
| eT ea eS EF poepnadd, ee hE re rere at Se eg ce eet ok SEY I LE AEE 8 grevvirhlererhaitinenny ‘a taeree de, ame Sehr ee + 


THE BABCOCK AN AND 
: WATER-TUBE STEAM 


gg ren ea md partly TEAM BOILER 
3 For Muatquied Ctrowlar and full particulars apply to owr European Offices, 
3107, HOPE STRHET, GLASGOW, SCOTLAND; 
| 40, CANNON STREET, LONDON, E.0.; and 


3, VICTORIA BUILDINGS, DEANSGATE, MANCHESTER. 
For the Golonies and New clase apply at No. 8, Spring Street, Sydney, N.8.W. arr 


Upwards of 100,000 of ¢ Gresham's 8 ‘Patent Injectors are now in use. 


GRESHAM & CRAVEN, 


ENGINEERS, PATS & MANUFACTURERS, 
Graven Ironworks, South Hall Street, Ordsal sal Lane, Manchester, 


a Pe a a: > SER 


LONDON OFFICE : 
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f° = "SARACEN FOUNDRY! POSSTLPARE, GLASGOW, 
a ARCHITECTURAL, ‘SANEPARY. AND GENERAL IRONFOUNDERS. 


sd, fy of 4 
QONBERV ATORIES, FLORAL HALLS, WINTER GARD 8, PLATFORM ROOFING, { ROOFING, VERANDAEE, COVERED Ways, COLONN ADES 
Pe BAND STANDS, MARKETS, CLOOK TOWERS, BUILDING AND SHOP FRONTS, ARCADES, &o 


th wn (COLUMNS, BRACKETS, SPANDRIL ARCHES, LAMPS, WINDOWS, BALCONIES, STAIRS, Gs GATES, RAILINGS, TOMB mg 
; " TERMINALS, RIDGINGS, PIPES AND GUTTERS FOR, BUILDING PUBPOBES, &o 


g pene 
PUBLIO DRINKING FOUNTAINS, OATILE TROUGHS, PLUMBERS’ CASTIN yeritNGé, PARK AND GARDEN quar, 
is an BATHS, LAVATORIES, URINALS, TROUGH WATER G6 eotong DUST BING, do. sya A td rz 1 


tht 


fe Pisin and Grasmentel Castings apd Sfrustures of sree dewwrtatiyne 7 2 
. TWO FIRST CLASS GOLD M MEDALS, CALCUTTA EXHIBITION, 1904 
| OGHERACTORS BY MPPOLSEMENTTO HER MARESEY'S TW ARCD ART MN A J A: 
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- we FALK LAUD s, ; 
w thers EE the heaviest class of Machinery used in ive 
framvtasiure of IRON and of STEEL by the Bessemer 


‘. and: Siemens processes. 


COaGING, RAIL& PLATE MILL ENGINES. 


. Fvmour Wlafe and Horging Wresses. 
STHAM HAMMERS. 




















Hydraulic Cranes and Capstans. om 
CITY OFFICE: 
EAST CREENWICH, AP p LE RY R WT H F R C 89, CANNON §T., 
LONDON, &.E. LONDON, E.C. 
Cranes, Lai — 7 STEAM 
‘fim a pm 
PORTABLE OR LOCD. Me aa Mee 
; eee > Water ilies &e, 
OVERERAD ie Winding Gun 
TRAVELLERS a nig UMPING 
” seer | os “ater olan, 
FS oP Sees 
: or Yee? IRON 
Boilers, is ey Pee a e - BRIDGES, 
din vnaice OO 7 ~ SF ‘i "Worf al tide 


hestoetlt eeasisieseniaiellindadinanhdallttianamed 





‘CRANES. TURNTABLES. TRAVERSERS 


, COWANS, SHELDON & CO., Ltp., st. NicHOLAsS works, CARLISLE. ™ 


a at rieelientenieenteniairtent-terdiraiatae PEA ey eemerriean ons = 4 A PS LT 


Ta THE COALBROOKDALE COMPANY, LIMITED 


STEAM ‘ENGINES, STEAM PUMPS. 


& WESTON 8 PATENT 






| ee PUMPING ENC ENGINES for Mines, Sewage ‘ 
| and Water Works. i 
=, -OLHER MACHINERY, BOILER FEEDERS and SLIP PUMPS. 





Min gre 


[uivenroon- 19, SWEETING STREET. 


“Agencies MANCHESTER, 29, PRINCESS STREET. m. 
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FRANCIS BERRY & SONS "“mearPeeemesteste= 


Contractors to the BRITISH and FOREIGN Governments. 





ao nan TY 





seth Kooga : ced —— sori re Improved Lathes, Planing, 
N + Slotting, Shaping, Drilling, 


ineers and Machine Tool Makers, : , 3 
ae Yorkshire. —_Screwing, Punching & Shearing 


init Mh | ee a x om i. : MACHINES, 
a; QQ "7 PLATE BENDING ROLLS, 
[ig pores ee ca ae - = | ee Special Angle & T Iron Bending Machines, 
FRO |) eee SPECIAL MULTIPLE PUNCHING 
tor » Bye! ANG SHEARING MACHINES FOR CAS 
a |. HOLDER AND TANK MAKERS, 


Steam Hammers, Geared and Steam Rivetting 
achines, &e., 


m= PLATE EDGE PLANING 
MACHINES 6168 
- For Boiler Makers and Ship Burldera. 


R BROTHERS, 
ENGINEERS AND BOILER MAKERS, 
PAGEFIELD IRON WORKS, WIGAN. 


WALKERS’ PATENT 


AIR-COMPRESSING ENGINES 


For COLLIERIES, STEEL WORKS, & , and as supplied to HER MAJESTY'S GOVERNMENT for INDIA 


WALKERS’ PATENT GUIBAL VENTILATING FANS, 


For Minc#, Colllcries, Tunnels, Sewers, &c. Diamcoters trom the amallest size up to 50t = With Simple or Compound Condensing Kngines 
MAKERS OF THE GUIBAL, SCHIKLE (his latest Patent), an>D WADDLE FANS. 


LOCOMOTIVES. STEAM HAMMERS, Patterns up to 20 tons. FORGE and ROLLING MILL PLANT, WINDING, HAULING, and PUMPING ENGINES. IMPROVED FEED PUMPS for BOILERS, 
STEAM CAPSTANS, Patterns for Hfting up to 60 tons, OVERHEAD TRAVELLERS AND OTHER ORANSS. 
KORIZOWTAL AND VERTICAL, STATIONARY, AMD LOCOMOTIVE BOILANS. 
Iron and Steel Forgings. © Horizontal and Vertical Engines, Qondensing and Non-Condenaing, © Roofs, Girders, Bridges, Pit Cages, éo., and all kinds of Iron and Steal Work. 











~ 





WALKERS’ Patent, as adapted to Bessemer Blowing Engines, is now in successful operation at the 
following Steel Works, and is about to be applied to other Engines for similar purposes :— 


Messrs. BOLCKOW, VAUGHAN and CO., Eston, Middlesbro’. 
, The DOWLAIS IRON Co., Dowlais. ee | 
,. CHARLES CAMMELL and CO., Cyclops Works, Sheffield. 
, The DARLINGTON IRON and STEEL CO., Darlington. 
, The WEARDALE IRON and STEEL CO., near Durham. 
The NORTH-EASTERN STEEL CO., Middlesbro’. 
And to nearly 200 other Engines for a variety of purposes throughout the country. 
he udvantages afforded by the eypliceien of the Patented Valves to Bessemer Engines, are a greater endurance than geo be 


sutomatically (eccentrics, &c., for the valves not required), and an almost 
expulsio he cylinders. : 


ttained by valves work 
cama n of the whole of the compressed air from ¢ ott 


* 
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RANSOMES & RAPIER, 


5, Westminster Chambers, LonpON, & Waterside Ironworks, [Pswicu, 


MAKERS OF ALL KINDS OF RAILWAY PLANT, 
~ | Looe 












eet 











INCLUDING 


SWITCHES 


CROSSINGS, 


Engine Turntables nent 

e | “ee Ls ERR << PUMPS, 
CARRIAGE . i | : | ars rane as ru ae 

TURNTABLES, |" errs = TANKS, 


ae YATER CRANES 


seen eerie ; _ oaRRIaGE TURNTABLE. 7 
ALSO ALL KINDH OF 


STEAM AND HAN D CRANES. 


Prices and Illustrations on appheation to RANSO’ to RANSOMES & RAPIER, & RAPIER, 5, Westminster Chambers, London. — boas 


Dl, ienaledlillesisemeen see — eee 


INCLUDING 


_ SIGNALS 
"| HYDRANTS, 








ee ed 
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WATERWORKS gio OETA TAL Gea SUPPLYING s rai. Tes | re 


—— PATENT 
MINES . DOCKS AND 
DRAINAGE toe he he GENERAL 


IRRIGATION ET | PURPOSES 


@0uD MEOAL = = GOLO MEDAL 
9. Me, ‘ 





HATHORN, DAVEY & CO. LEEDS. 


__XXXIV ENGINEERING. OCT. 3 1884. 3, 1884. 


F. G. BONE’S Patent COMPOUND TUBULAR CORNISH BOILERS. 


Tea moat important features connected with We beg to oall attention to the alses and power 


. these Boilers are-— 
1, Simplicity of Construction. 2. Saving of Fuel. of these Bollers, showing the amall amount of 





t Caste Haaty Sinus” 6 Me beeen a, dlsstet,a-hone 
eaned, 6, Moat Durab wer. 
7. Accessible for Kepairs without Disturbing the ‘GEE a 10H, zg sth gin * 30 = 
other Parts, evade = 12ft. 4, os ‘0 ts 
8, Great Koonomy in Boller Space. a =: 13ft. ” 6ft. din TY 50 TY] 
9, Will Lea ie Tan, Breese, Smal! Coal, or FT léft. ,, 7f.0in, = ,, 60 
= 1dit, ,, 7ft. Gin " 70 ” 


A 
BEB 
e 
Zs 


10. In Pcurre ali Others, 
Testimonials and Price Prices on Application, 


SOUTH LONDON BOILER WORKS TONG LANE BERMONDSEY, , LONDON, 


LARGE NUMBER OF PRACTICAL ME MEN KEPT ON I HAND D SPECIALLY FOR BO: BOILER REPAIRS 6140 
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‘SE Ame br b, FOR go} LenS; : SUREAGE Can Shien sbne: s. Pr ~ am gel 
SC RAS CS COPPER IRE SHEETS &c 
BIRMINGHAM ‘BATTERY METAL CO. BIRMINGHAM. 
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PLENTY & SON, EAGLE IRONWORKS, NEWBURY, BERKS. 


MANUFACTURERS TO THE ADMIRALTY. 











Admiraitr Pattern Admiralty Pattern 
Ow AT WACEHIT GOLUB, COWRA. 


INST FRIES, 
PATENT ENGINES AND BOILERS FOR SMALL STEAMERS, YACHTS, TUGS, LAUNCHES, &c. ~ 


Simple, High-pressure, Compound, and Surface Condensing Engines al always t to be be seen in in progress a at Wo Works, 


a ere oe i a rr et 















Gained the HIGHEST AWARD wherever exhibited in Competition with other Makers. 


LOWCOCK’S IMPROVED FUEL ECONOMISER 


For Uriniaina rox WASTE HEAT reom STEAM B 


FITTED WITH PATENT SPIRAL SCRAPER AND POSITIVE REVERSING MOTION 
2 — SPECIAL 
) Z Ze ina aI oy, ADVANTAGES. . 2 ae. _ 
eeeeereee Vertical Pipe Castings, Seen terete am “a 
. | , Merri ate y ff fy i), 
: scm vill: Mh } LY movers of soot. y eae : 
| wo — ae iat p Pat Rg Ga ti 
\ | "2G Gh ey - “hasta a ees yy, 7 S | - | ptt 
“ " — | | ij 7 “E > Saves from a0 to 25 | Be ee 
alae . ANN pep cant, of the fuel, ~~ ELEVATION. 





N.B.—-OAN BE APPLIED TO ALL SORTS OF BOILERS AND THE FIXING DOES NOT INVOLVE ANY STOPPAGE OF WORKE. 
The EOONOMISER hes for many years been recognised as indispenable to all large users of Steam Power, and has been most extensively gaa throughout the United Kingdom and abroad. 
PRICES, TESTIMONIALS, AND FURTHER PARTICULARS ON APPLICATION 


ARTHUR LOWCOCK, (32202) Coleham Foundry, Shrewsbury, England, 


Oct, 3, 1884.) ENGINEERING, XXXV 


Roofs and Buildings 
IN IRON AND STEEL. 
MOREWOOD & CO. 
WOODFORD IRONWORKS, 


SOHO, BIRMINGHAM. 
LONDON OFFICES~158, LEADENHALL STREET, E.C 


CORRUGATED AND GALVANISED SHEETS, 


Manufacturers of avery description of Roofs and Buildings In Iron and 
8 fo oods Shods, 
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ards, a, res, and General Purposes, 
Special Ourved Corrugated Iron Roofs without Framing for moderate Spans. 


| 1 WROUGHT IRON WATER TANKS, any size. 

SP Neg ae) Geis, 2 Ret ANNEALING AND GALVANIZING POTS. 

| ee een OorTugatedIron& STEEL Sheots& Fastenings,&e. 

lndlaniastbenrastere ee aa ae - ; Ridges, Gutters, and Tanks, Ga vanised or Pain 
Wrought-Iron Latticoand Plate Girders Rallway, Road and Foot Bridges, 

DESIGNS AND ESTIMATES ON APPLICATION 4900 






2 


From Photo, of STEEL ROLLING MILL 





8, covering many acres, show! 
erection by MOREWOOD & 


” Paris 1878._GOLD MEDALS AWARDED.— Melbourne, 1881. 


WM. JESSOP & SONS, LIMITED, 


BRIGETSIpDE WORKERS, SEEM EXIEILD, 
MANUFACTURERS OF 


EVERY DESCRIPTION OF TOOL STEEL & STEEL CASTINGS, 


Cast, Shear, German, Spring, Blister & Sheet Steel for all purposes. 


Files of Furst Qualsty.—Steel Lagging Plates for Cylonders.—Steel Bovler & Ship Plates & Forgings of all kinds, 
DEPOTS:— Manchester, Paris, Dusseldorf, 8t. Potersburg, New York, Boston, Philadelphia inoinnati, St. Louis Ohicago, San Francisco, Baltimore, Providence, Montreal, 


LONDON OFFIOH: MESSRS. CORNES, CALVERT & CO., 30, WALBROOK, 8.0. ie 


= eee C+ 











DAVY BROTHERS, LIMITED, — 


SHEEEITEL DD, 


MANUFACTURERS OF 


STEAM HAMMERS 


From 1 Owt. to 50 Tons, for every kind of work, 
Fitted with DAVY’S PATENT VALVES, which save from 25 to 50 per cent. of Steam. 


BESSEMER STEEL WORKS PLANT, 


FORGE AND ROLLING MILL MACHINERY, 
Steam Engines for Mills, Ironworks, Collieries,&e. 


SINGLE AND DOUBLE FLUED BOILERS. . 


RXXVI ENGINEERING, Oct. 3, 1884, 


RODGERS PATHN'T 


WROUGHT IRON PULLEYS 


WROUGHT IRON THROUGHOUT , RIM, ARMB, AND BOSS. 
THE ONLY WROUGHT IRON PULLEY | MADE. 
SPLIT or SOLID. 
All Sizes ap to 24 feet Diameter. 





Telegraphic Address, 
LOGO,” LEEGS. 


Telegraphic Address. 
“L000,” LEEDS, 
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The Best tally in theWorld i 


DRIVING “THE, ELECTRIC LIGHT 
HHALTH HXHIBITION, 


SOUTH KENSINGTON. 


Ms Marsha pra ta and Co,, Lim al Buildings, of 
Ty Pa eye i oe nen, 70, 
Farrin, Li arlene 


SOLE MAKERS: 


ofa ving 7 
Oe gelivb. : 
= t : pat: . re Cr 
= TIRTP BA . wap \" 
a - 2 ee Re 
af : os + eo . 
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MR AITELWAYT _EFov UN DRT 


OLw PD steoca eg ustralia & Tasmania—John J Ho rocks & eat Nae le ee eran ney. 








France-O BORI@BOW, Rue a Flens, 3ter, Lille, —A giNGTON & CO North of England—Snowbali & Co, Side, Btle-on-Tyne 
Russia in G MARTIN, ‘Galer ne. ae 2, Quart! artle r 8, St. Petersburg Ho all nd—VAN RIETEOHOTEN t EN OUWENS, Ro atte |W of England--Town nsen pee teu Arch. Hodee John n at , Bristol. 
Austr oe ater 1, Berz fpype gal—ALFO HARRIGON, Rua Nova 8t Domingo oeO8, ‘Ope rto tape, Sa w Obter neo. & Oo i) sae eddo net 'Paisle ey. 
Gaxo OERHAM, Lal Domin eon of Canada—T. J OHUROH, 672, Oraig St. Mo sta hes of Ireland—das F rts, 72, rect, D ulin 
Belgiu um. "ORANDY. Ru us de o! \battolr 30, Gan de neashire & Distric t- r 5 WELOH & CO., Mal eet st. pMene heats Ze ala ind Waller Br foun, id 7; Oollege oon rean, Wellin ngton ised 





MATTHEW PAUL & CO. 


MAKERS OF 


STEAM AND HAND WIAINDLASSHXIS, 


} STEAM STEERING GEAR, ALSO SCREW STEERING GEAR, 
ee ; ve And every Description of Ship frttings. 


= iL AND AND MARIN EB 4 : ie ‘ 


*ONmainre '. i 
ae Sn Of all Sorts and Sizes up to 1,000 I. HP.| ft ie é 


Launch Engines, 



















Patent Valve Motion. 


__ Bul of LAUNCHES, BARGES, & YACHTS QM a 


UP TO 100 FEET LONG. ( 
fee LEVENFORD WORKS, ge Poy 
ee §=6DUMBARTON. ‘eg 

In ‘he sbeve the pcuaia in acoomplished 1 with single eccentric for each cylinder, and the numerotis tooo a aad working joints 


of link mation are dispensed with, while all the properties of same are retained, and the steam and exhaust openings at ‘ends of Sates are 


the same diwaiys, whether in fall gear or not. yo anes 
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FOR MECHANICAL 

















LIVERPOOL. 


And BUTE DOCKS, CARDIFF. 


GEO. ANGUS & Co. 13, ‘BILLITER STREET, 1 LONDON. _ /“"__And BU 
JOHN H. WILSON & CO., 


ENGINEERS AND BOILER MAKERS, &c. 
SANDHILLS, LIVERPOOL. 








” TEAM STEERING ae VERTICAL STEAM WINCH HORIZONTAL 8&TEAM WINOH. 4862 


MANUFAOTURERS OF STHAM ORANES, OVERHEAD TRAVELLERS, STEAM PUMPS, &c. 


ee i ig i aoe we ~ Se a RS eee a, 


BELL S ASBESTOS 


BELL'S PATENT ASBESTOS BLOOK PACKING, for High-pressure Engines, BELL 8 ASBESTOS BOILER AND PIPE COVERING COMPOKITION, 


The following Tertimonials refer t0 usm ~_ . ” coating every class of ghenm pipes and befiera, non-combustible and easily pier peapertos up adheres to 
pe. a rt Bec e 
a sachets tate Shek, your rend stares was aya ia tit high-peesmure pistons ef thie'ship with 


sod erosttas tons hemi feey errant tbe bone Pe Fe expansion aril con 
the 
iin neemine = lebont oe 
Prewal _ Lise tte "4 inches, 










of bi rs) 
8 per vent. more surface than ooating, and is absotutely indestructible Taare pxpona wane} ore 
yee, Sn, cel up vith 90 par emt. of Sal ad sppiad apn The eumposdtion Js supplied dry, and je only te be 


A Hongontal conta ters 17 ft 6in Rinses 18 HP, gave the au ~ 
Temperature on oe ay des. 














ore tae t ‘al reetit ore ) 3] 
wy voyage from N Nee decinb OP Plyrsouth atl plithed St wil bdes ona ton otal ner cl rae eat ETE tae are BO 1S oct ery evening, 90 lb. of 
hc eee ftom New Eealatid on resord, TN Ohi eet atearo were found in the boiler next morning. 
. eee ba 4 cae ofon wf the Wiubleden Local Board, Wimbledon, Nov 28th, 1888. 
oo e Win m pie av 
Manchester, Sheffield, and Linea Talay —stmai p ania. A ae “ Domr air —It may tent baa to kuow that we one expel x: a per eos eat 
rims ' ng your covering —Yours tral 
ol have it in stating that trial of over nine monthe, and omnyparing q 
it with vthes : ntean ee ae bestos Peeking It iu especially valu rm " oe eee rhe Tamar and Kit Hill anal sts Gompeay perahg 
able when preasures are as in cae Ww cater packings ed owing to | r Jon» Ratt, rater beta %. Tavietock th April, 1834. 
ba mee aa Rr ef ae goer me i ears Cry seas et eeeeet eer tee rere 
packi ‘ 
nat have saved fully half ony coals and have effested a 4 saving in the thine it takes i tp slew, 
Bighiyeatitatory we ihe vinta hy Ma use. for halted "we have es gi iad whith le efter a inatter of great linportance kus, Pio uld ad that the crane runs on h pairs 
CLERER, fxg Enpinest Lye Ass Ale purpose; tad es You de aarure: Mave nal cacthor Giller sitilnriy-eoverel Unaugh: 1 la Ait 
6, another er similarly cove TY 
Department of the op re e Coutracta, The ude B me ans uf + Soa it sinog been weed, 1 oun moet strougly elaine the material. —! am, fiir, 
semis oonee rerio ne act! atieapt is t mie bo ane ith cane W J CHALK, Asoc M. Inst, 6 B. Engines and Manager 
Bir,--T have to informs kad yous Seater os oe or 6 el Cloth tos manutecturer mike @ac uf inoferlur tuateriats at 
Packing to samp enbealtted. low ces All hoine ve ere shuld be sont direct BELL'S Aiueetinc, & INDIA.RUBBER WOVEN TAPE 
OORC ares . eqaere, | sos Pound © underinettioned depts and nut through AND 
aes Pare Bru. JOHN COLLSET. Direetor of Nary Contracta agente or factors. for making tel seene —s od Water Jointa, It ean be bent by hand to the form edits 
represen wi thou jolute of tuanhole and invdbole 
Biosk Lito ‘wih ees aatbollck vebuer ere, % mages Sout soe wet ite bist dae sate coouean ery re stock a En tis ft, fie fe in gin bila or ke an. een 
mm upwards, over cam be many times rer 
these peokings ara axtenalvaly imitated, and aa it ts a cotumon practi arameng of the Jointing material Se : nk ge 
denlars and agente to eer th ee ee ER i heorigderr eet He sheeta about 40 in. square and each sheet bears the 
abate elt paagne anal TIVE. et eT et fe tesitatlons ot Gals sestet eeniaria! and to secure 
RE bnlait vos against Pa re rf or oles at im. Vee! re 
BELL 5 free PI ra reg has onnumended pet aoe that every Of. ledgth of tke Asbestos Tape Uurchinea’ ly (ha bearn 
i oetul oxygen water rage i 6 Trade Mar 
mn and senroeed eben inevuatetion ec immediately to prevent ita B , 
ndering to the p ae Sere ELL 5 SPECIAL LONDON-MADE ASBESTOS 
having the plate: for Dry mee anes made of the best A:bestos fibre, (e well huown for {ta tunghness and 
purily ead al prarian trea from the injurtous ingredients frequently used to atialn ab 


appearance of finish, regardiess of the real utility of the material Made in shesta 
measuring about #) in. sire ee orig ip t lin, and § millimetre to 35 millimetres 
thick Mach shest =e the eo Mar 
The following copy of acceptance of Aedes refers to ahuvei— 


Department of th: the Pee sehali, B.W., Teh May, ‘ihe: 


Sia,~-1 have to inform you vey "yuer eee AEN COLLET, Millboart bas bee. 
1) 


on 
Thus the Preservative avolds tiska which are in ble from poaled ; 
‘ icine, Sait sovine tee nndred ob by enemy ot teal 


fold tn coaks 
sg pers tae onreor ACK: 
Band 


th in’ Jown Ban. Director of Navy Contracts 

To Bns's Asbasion Work Dear Bry have mah pasate in wang tal ms, e aust | BELL'S ASBESTOS EXPANSION SHEETING, Patent 
ued your Asbestos Paeking for the oaths tor Lgl vite M Riginds at (ee eg - Ar Pr = This Sheeting is another combination of Asbestos with ludia rabber, giving Ww the 

whioh are running night and day end ine br ne am, Pug hauling at ace Sa yg - , ie Nee sh opera! aor ennes eg en a oe 
the above Colliery, and d period we have ‘etd more than one third the me he oa! The Indin-rubber Washe is frow the action of hrat and grease by an cuter 
babar formarly ; this I attribute to your Packing, om asoount taf its great ovating of vuloanised aes oth, thus producing an excellant joint where expansion 

and gumeral excellence of quality and contesctiou render other materials unserviowsble 
I This materia] ls adwirably suited to steam pipe joints and every class of val 

ee Ley ae uot ener on) by of 





deen 





BELL’S ASBESTOS WORKS, ‘SOUTHWARK. LONDON. SE. 


OR THE serots— 


{18a, SOUTHWARK ST, &E Victoria Buildings, Deanagate, MANCHESTER. 11 & 1, St. Vincent Place, GLASGOW. 99, Mount Stnart 8q., CARDIFF. 21, Rutter Strane, BERLIN, 


Be. chad pee 
t we SS ad 
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READING IRON WORKS, LIMITED. 


SS Oe ee 
ee 


HORIZONTAL CONDENSING - ENGINES VERTICAL : : ; - BOILERS 
caidiergiyal og ntogpoite : 2 ENGINES | CORNISH OR SINGLE FLUE - BOILERS 
H CL : NSING ENGINES | LANCASHIRE OR DOUBLE 

VERTICAL, to 12 Horse-Power - ENGINES ee a : : nner cree 
AUTOMATIC EXPANSION- . ENGINES ° 

PORTABLE, HIGHEST CLASS - ENGINES | SEMI-PORTABLE  - - BOILERS 
SEMI-PORTABLE  - : - ENGINES | And VERTICAL . BOILERS 
TRACTION - : ; - ENGINES In COMBINATION with VERTICAL ENGINES 

FOR CATALOGUES AND INFORMATION APPLY TO 4781 


THE READING IRON WORKS, LIMITED, READING, BERKS. 





THE SAVILE STREET FOUNDRY AND ENGINEERING CO, 


(IL XE E'E' ED), rane SOLE MANUFACTURERS OF 
Baker's Patent Rotary Pressure Blower and Gas Exhauster 


moe :01—— _~— :91- — 


BAKER’S PATENT ROTARY PUMP. HALL’S PATENT STONE BREAKER, 


——10I—— Oa 


CRUCIBLE STEEL CASTINGS. General Machinery of Every Description. 
London Offices and Exhibition Rooms, 63, Queen Victoria Street £0, (wan agen) ‘Messrs, BECK & CO., Lim Limite, te sss 


ee ee eld 


MATHER & PLATT, 










SALFORD [RON WORKS, MANCHESTER, 








{London Representatives, Messrs. ‘LE WIS OLRICK & €O., 
27, Leadenhall Street, £.C.) 


ae Beeatme FRICTION CLUTCH. 
/ ! |’ These Clutches are SIMPLE, DURABLE, COMPACT 
Ce : and OHEAP, are easily thrown in and out of gear, and start ¥ 


without shock when running full speed. 





Oe ne 


A Friction Clatch 3 ft, diameter equals a Cone Clutch 6 ft. diameter. 





ea 


CLUTCH COUPLIN e 
LIBERAL TERMS TO THE TRADE. PRICES Oh ON APPLICATION. CLUTCH aND PULLEY 2m 


GOODFELLOW & MATTHEWS, 


(Late B. QOODFELLOW. ESTABLISHED 1888.) 


HWDE, waar MANWOBBUSTADRH, 


———~- MAKERS OF ——— 


ROPE & WHEEL GEARING 


All Deseriptions of Millwright Work. 


HIGH-CLASS STATIONARY, PUMPING, and BLOWING ENGINES, with CORLISS OR OTHER rank GaAs 
IMPROVED METALLIC PISTONS AND AIR PUMP BUCKETS. 


ee reas eee Tee eee cee ee : 
CYLINDERS, &e., BORED, AND VALVE FACINGS PLANED IN THEIR PLACES. WHEELS, &0., MOULDED BY PATENT MACHINERY. 
FLY-WHHELS, ROPH AND BELT PULLEYS, &o., TURNED TO ANY SIZH. FORGINGS.OF EVERY DESORIPTION,, sm 
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HARDINGHAWM?’s Patent Sectional STEAM BOILER 


WATHE:-TUBE! SES TM. 











. 
——_ “= 


FOR By this improved 
construction of Water- 
tube Boiler, consider- 
able economy im first 
cost and in working 18 
effected 

Although the water- 
ways are exceptionally 
free from liability to 
fouling, the construc- 
tion affords pecuhar 
facilities for their re 
gular inspection. 

The system further 
vllows of extrema 
colupactnesk bemg at 
tained, 


FULL PARTICULARS, 


Apply to 
G.G. M.Hardingham 
Engineer, 


194, Fleet Street, 
LONDON, E.C. 


1 
|. aman OE ES 4 


Ce eee See 


I 
| 
| 
| 


- Seen Se 


4957 





RT SS 


“Shipbuilders and Boilermakers Tools. (2 





This Machine can 
be made with 
either Single, 


SMITH BROTHERS & CO., 


KINGSTON ENGINE WORKS, GLASGOW, 


MARRRS OF ALL KINDS UF 
Punching and Shearing Machines, Plate-Bending Rollers, Beam-Bending 
and Horizontal Punching Machines (with either Double, Single, or 
without Angle Iron Cutter Combined), Plate-Edge Planing Machines, 
Keel Plate or Garboard Strake Bending Machines, Plate-Straightening 
Machines, Countersink Drills, Single-Drill Verticals, &c., &c. 


© PRICE AND PARTICULARS ON APPLICATION = #—— ; PLATF HENDING ROLLERS 


IN THRN ATION AL HEAL TEL Hx HIBITION. 


CENTRIFUGAL PUMPING MACHINERY 
FOR IRRIGATION, 
Suitable for India, Egypt, and Elsewhere. 


IMPSON AND COMPANY, of PIMLICO, LONDON, have on Exnisition, close to the 
Watcr Companies’ Pavilion, a CENTRIFUGAL PUMP capable of delivering 10,000 Tons of 
Water per Hour. 










Double, or 
without Angle 
ron Cutter 


BEAM-BENDING ANGLE IRON CUTTING AND 
HORIZONTAL PUNCHING MACHINE 











te a ee 








SP — 
Se eciae cees ee ee a 


DRYSDALE & CO. 


LONDON EtOAD, GLASGOW . 


DIRECT-ACTING 


Vertical Centrifugal 


+ PUMPING ENGINES 


Circulating or Ballasting Purposes. 


W RECEIVED AWARD AT THE NORTH-EAST COAST EXHIBITION, 














i a 


i | 


} ® 


i 


TYNEMOUTH, 1882. “= ’ OENTRIFUGAL PUMPS. 
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ORMEROD, GRIERSON & CO,/KED WARD HAYES, Engineer, STONY _ FORD. 


8t. George's Ironworks, Hulme, Manchester, (LONDON OFFICE: ¥ GREAT ST. HELENS, ES) 









Hava the largest assortment in the trade of MACHINERY 
OF SPUR WHEELS, BEVEL WHEELS, AND 
ITRE WHEELS, WITH TEETH CUT BY MACHINERY. STEAM ar ea bel 
Ae spn terol ead Tarte rained” | LAUNCHES ae libre 
opines Lait pit oir dary ot Matar \inayy ‘Ragine | Speed trom 10 to 25 seaelies “ot — Engines and Boilers 
a ae es - oT ES 
JAMES C00D WIN AND COMPANY,| - Specialty in _Bmall € STHAM TUGS for towing Barges and Lighters. _ 6108 





6a eens, eer Bile and ue gee 
RACTURS for 
Iron Chaite, Sloopurs, Tanke TW Chowk rer MACHINERY OF ALL DESCRIPTIONS ‘gUPPLIED UPON THD 


Boxoa, Borew Pilea for Hridyow, Sera, and Wharts, 
Blast Furnace Castings, Ingat Moulds, and evory 
description of Plant for Colllerica, lron Works, && 
Also all kinds of Castinga for Enyineers and Tool 


Makers Manufacturers of Iron and Stee) Bridyve 


Fron Hoofing and Buildings, and Goncral Btructura by th MAOMINERY PURCHASE HIRE CO., 


Work, (Bridge Works at Motherwoll), 2247 





Works, Ardrossan, Johnstone, and Motherwoll 147, QUEEN VICTORIA STRBESBT, LONDON, BO. 
-———-TEBMN ON APPLICATIOX,.—— 


— Porte Ardrossan, Glasgow, Greenock, Lalth 


eee 


Turned true and bright to Whitworth’s Gauges, any 
S A N C length, from 2 in. to § in. diameter, 19s, per cwt, st 
Nottingham. Also Oouplings, Pulleys, Plummer 
: T Blocks, Hangers, Maohine-made Spur, Bevel, and 
Mitre Wheels, Friction Gearing, &o. 
7 __H.HIND & SON, NOTTINGHAM, AND 62, BLACKFRIARS ROAD, LONDON, SE, 9“ 
JOHN FOWLER & OO., LEEDS, ENGLAND, 


MANUFACTURERS OF 
Steam Oultivating Machinery — Traction Engines — Patent Compound 
Yorkshire Semi-Portable and Fixed Engines — Semi-Portable Engines — 
Horizontal High-Speed Stationary Engines — Hauling, Winding, and 
Pumping Engines — Patent Automatic Expansion Valve Gear and 
Governor, for ensuring Economy, Regularity, and Safety—-Boilers of all types, adapted for 
every kind of fuel and country -Steel Portable Railway, for Sugar, Cotton, and Indigo Plantations, 
Contractors’ Works, Military Depots, Workshops, Minas, Timber Yards, Agricultural Holdings, &c.— 
Locomotives of various 8 gauges. 3061 


cn ar! 


CALCUTTA EXHIBITION, 1884, FIVE FIRST PRIZES. 


Rudapest Agricultural Meeting, 1882—Two (old Ph hepa) Exhibition, 1880—Three Firat Prizes, 
Medals and other Awards anover Agiicultural Meeting, 1881—Gold Modal 

Vienna Agricultural Meeting, pe — Special and Diploma of Merit, and other Prizes 
-vpema for eeaeuey of work Paris Babin ABTS slit aud 1X, aa, eld Medal. 



























ee ee motes eee 


LIGHT FORGINGS. acer tecwrens 


GLASGOW HYDRAULIC FORGE C0., LIMITED, Sentinel Works, Polmadie, Glasgow, and Canal Road, King’s Cross, London _ 











» First PRIZE for PORTABLE ENGINES, 
Melbourne Exhibition, 1881. 


PARIS, 1878, GOLD MEDAL. 







SUPERIOR 
PORTABLE 
ENGINES 
zy to “HP 


hee : ee : es. 
\\e= alee 


. . 4 i 
* seen ie rh 
bank \= ae we algae ie Siar 
pomeranian. 20) =e ht et 
‘oe S roerertoraiarea | tr Y r 
el ed , . 4 a 






HORIZONTAL FIXED ENGINE, ¢ to 60 HP, 
VERTICAL Hil ~ “a é@ References can be given to upwards of 9 000 Rngines 
RTATIONARY ii a " re ae eae oer 
STEAM fn 7h aes : - eae: 
FNGINE 
AND BROILER 
Combined, of 
all Sixcs, frou 
thtov He 





The Patent “Robey” Mining Engine, 4 to 65 HP. 
Prices and full Partioulars of tho Machinory hore illustrated on application to the Manufacturers . 


y ROBEY & CO., Giobe Works, LINCOLN, =. 


BNGLAN giant aay ‘ne | 
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AMREREARD T's 72 Oo. 


PATENT PORTABLE WEIGHING APPARATUS, ee ae pipet ei 


ALHO FOR FLANGE RAILS. 
FOR WEIGHING 


Locomotives, Tenders, Carriages, 
ON FLAT BOTTOMED AND DOUBLE Bak 














D-O. anwD D-O 
PATENT TRANSVERSE CAST IRON PLATE SLEEPERS, 


For any Gauge and for any form of Rail; without Wooden Keys or any perishable care? 
Aa in use on Guaranteed and State Railways in India. 
IS LESS THAN INDIGENOUS TIMBER 


Cost 
Vide ‘Minutes of Proceedings of the Inatitution of Civil AL Seng neers: Noy, 1881, Vol LXVII, p 87). 
FOR PARTICULARS 


MESSRS. THOMSON & BROWNING, 
3, VICTORIA STRERT, WESTMINSTER ABBEY, 8 W. 
AGENTS TO THE PATENTERS. 





pane! | le 


eis 


42%} The Sachaisohe Maschinenfabrik, Chemnitz, Germany. 


Solo Agents and Licensees (to whom apply for prices ‘a further information), 


JAMES SCOTT & SON, 


En ineers & Exporters of all kinds of Machinery, 10, Tib Lane, Oross Street. Manchester. = 5273 


oe er et 


SON, 
over 350,000 » tw! ATR INJECTORS 


sorlintrememeli Vina el FOR ALL PUMPING ENGINES. 


PATENT LUBRICATOR — 


he Beating Valves rendered noiseless. 
LUBRICANT en en ee 
SAVE 90°/. over Liquid Oil. rd end hav i plane 


Dear Bir,—Keferring to your letter of the 23rd instant, I have much pleasure in stating 
0—_ 
UNIVERSALLY APPLICABLE, WORK IN ANY POSITION, 


a 





330,000 PAIRS : sé SUPPLIED TO INDIAN RAILWAYS. 


6175 








Mili 


elf ae tb 


that the two Air Injectors supplied for the Liverpool Pum ing Stations have been in use 
about two ycars, and that ible that thine they have acted satisfactorily and have maintained 
@ vniform \olume of air in the alr veasels -— ourw truly, 

GEORGF H DEACON 














THE LOOSE PULLEY LUBRICATOR. 
For Reports of eminent Pin and Particulars apply to W L L | A M TU R N E R J 
TRIER BROS,,2tuncees, 2°) Hale tie OMMANNEY & TATHAN, 
7 19, Gt. George St., Wes Westminster, London, S W, 
r (? Date A. = Jar : 
CLIMA Pate nt PA tA L L EL VIC ES. cS ECONOMIC ee SOLID oO BATTERY s. 







WwoOooOorPrHeovusE & RAWSHRON, 
11, QUEEN VICTORIA STREET, LONDON, E.O., 
SUPPLIERS TO THE TRADE OF ALL ELECTRICAL APPLIANCES 


Bteel Jaws and Wrought Iron Sliding Bars, 
INSTANTANEOUS In action, 
SIMPLE in construction, EOQONOMICAL Jn use, 





6-2 A‘ the denied thin season for good quality Aro Light Cuihuns ls anticnzted to show a ponsimerella {tu reawe on former years 
) = &R have uae axtonsite ai raugemonts to aefisos | larye os pial) quantities any short notice 
Width Hize of Knecial fren . € eae -Thess Rade are econ omtual not a {u flrat coat but ae mindinpifon Toman &) par 

nO 0 ~~ BQquiricsh Env Ea | 5 ~ 
ae : ra ive < " et Snicial Term othe Trade, Price Lists on Appliention. a 


7 — —— 1 = 
yore wae ar See a ata ae oe wid ioe Ba a Oe ae aa He ae are 


is 
Tin l¢in SA by }} in 1002, ! 


eines Lo — 


Easily and quick! nay geek without using the screw, aving tinie , secure grip obtained by screw and lever, 
the best combination fo the purpore: screw le nover oxponed and only used for thrbtening the grip, opens 
double the width of the jaws, fuw and dimple in ite aie Nahle to wet out of order, there being no cams, 


toggles, hooks and clutohes , strong and ible; working parts wrought Iron and steol 
PATENTERA AND MANUFACTURERS 


ee a cad Waar the ren bai TN eee bis pT N ; 
CRAMPTON BROB8., 26, West Bar Green, SHEFFIELD. ARAL NER FORMANUPACTURINGHG at ) fee 


CG. MONCH’S PATENTS AND L LIGENSES| | Sea anie 





With the EXGLUSIVE RIGHTS of APPLYING FLUID Siam acn AOIUD te the t eerinauimiine of FIRE, 
AEFE EO WE) BOLT throw 5207 ie ee 


THE INTERNATIONAL TECHNICAL OFFICE FOR CARBONIC ACID INDUSTRY, Woops PaTHanT 
_________CBERLIN, W., Markgrafenstrasse 64, BERLIN, W. _ ___ '|Steel and Iron ie 
THOM'’S PATENT ECONOMICAL SLIDE VALVE. TEN TIMES MORE ENDURABLE THAN T 










SAVES IN STEAM THE CAPACITY OF THE PORTS AND CLEARANOE EACH REVOLUTION In use upon many y Halways in Enyland 


and the Coloniva 


The firet and only Crom spre a In ued 
upon Foylish Rallvaye with Flat 
bottomed Kalle 


Aniple Bearing on Ballast. 
Can be shifte! without damage 


Always perfectly in Gauge, 







THE MOST SIMPLE AND PER- 
FEOT FASTENING. 
bs slide valve emabodies the “'Trlok " rick "arrange errangunent, apeied to 9 . valve bering pnts seth ot oh oe Narrow Gauge Railway, from 16 In. to Bin, in use y 


The oe negative exhaust bap form te ends of the uylinder Just the exhaust opens to the (Sevclacd and snanvs 
condenser, aa shows & ewmminanentnt stein ure js traiisferred frum one side of the to Ale tn the y othor Mines 


ber, som svaed 2euriy and weed over again onthe return svroke This valve can be adapted to sult either Cate 
duis, double, of cyllenk. Agricultural, Portable and Light rt 
adenine SOP roe, Beet SEES § Ce SUMPTION CRE TLY "RRB GRR Passenger Railways put down complete with Rolling Stock. sass 


ee ee ee ee AROW. IN FURNESS. |ORARLES WOOD, Tees Ironworks, MIDDLESBRO’, 
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JAMES ARCHDALE AND CO. 


MANCHESTER WORKS, 
LEDSAM STREET, 


BIRMINGHAM. 


ar ae TT 
Makers of all kinds of LATHES, ere Liga ers SLOT: 
DRILLING AND BORING MACH 


alates CONTRACTORS ror BRITISH & FOREIGN COVERNMENTS ==> 


London Agent: ALLEN 1] LEE, Electrician, 
8, CAMDEN COTTAGES, CAMDEN ROAD, K.W. 


Where « Stock of our Tools may always be seen 4114 










BRICK & TILE ay // et . Engineers and ronfoandes, 
MAOHINERY, mn, 40 - me Atlas Works, Harrow hal 
PIPE MACHINERY, (Mei ira LONDON, W. 


PRESSES, de. ep A =u) IRON CASTINGS 


SE ee ee Of best London quality for 
Iilustrated Balai on Application, pega aa ae 5 aye eee ve RNGINHERS, a 


EDGE RUNNER aT ae OONTRAOTORS’ PLANT. SUGAR MACHINERY. HYDRAULIO LIFTS. 


Sole i Makers of the ~ HIGH- SPEED ” HIR ik COMPRESSOR Reduced Prices. 


upertor to all others. —Send for New Pric for New Price Lists Lists 


BUCKLEY & TAYLOR. 


ENGINEERS, MILLWRIGHTS, AND TRONFOUNDERS, 
CASTLE IRON WORKS, OLDHAM. 


~——MAMRAR OF~-— ——MAEERS OF THR—— 


STEAM ENGI, COMPOUND ENGINES 
re Old Textile ara at 


i 


Lancashire ‘6 Steam 
Boilers, 


Mado with the best Machinery, with Holes Drilled or 
Punched, and Plates Planed. 


PATENT ELASTIO SPRING 


PINION & BEVEL WHEELS, 


ee a ee ee ad ond adaptad for heavy work, 
ee F amines aes i Mi ‘ \ 4 gen rr cat 
7. ey vt 


PATENT EVEL BEVEL WHEELS, 


WITH SEPARATE STEEL RIMB, 
Applied in cases where great strength ig required, 


MAN IVI, DRUMS 


Alvotnes cles ot eee moulded by our 
ee Meee? 4799 


Agents fur Buckley & 00.'s (Sheffield) 
PATENT COMPENSATING PISTONS. 
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“rat, THE ROGERS 4 LOCOMOTIVE AND MACHINE WORKS. 


BUILDERS OF LOOOMOTIVE ENGINES OF ALL GAUGES 
And for every Variety 


'  & Ae PATHRSON, NEW “JHRSEY, 
mea UNITED STATES OF AMERICA. 


< aioe 


















a Ka\ 7) 
is m\ w 4 a. \, 
3 | ee n pee mane igi i , 
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ANNUAL PHILADELPHIA, U.S.A. 
CAPACITY BURNHAM, PARRY, WILLIAMS & Co., Proprietors. 


800. MANUPAOTURERA OF 


LOCOMOTIVE ENGINES, 


Adapted to overy varicty of service,and bullt accurately to standard gauges sa 
templates. Like parte of different het tig of samo class porfectly 
cable. 


on — a "hn LOCOMOTIVE WORKS 


interohas 
Beak PASSENGER AND GOODS LOCOMOTIVES. 
meee em Aa ee oe MINE LOCOMOTIVES, NARROW GAUGE LOCOMOTIVES 
er ae "eked STEAM STREET CARS, &c. 
————— (uuvernaTsp CATALOGUES FURNISHED OM APPLICATION OF OUBTOMIRA 
ALL WORK "THOROUGHLY QUARANTEED 





MANNING, WARDLE & CO, 
BOYNE ENGINE WORKS, LEEDS, 


Bee a ed and constructed one hundred y of Tank and other Locomotive oe for pple elas of thirty different widtha of a adapted wh passin Lane eharp 
pa gl ro jenta Neer ora oF climate, and for burning coal or wood special dutios required by Raflway alee Go Goritesetors, Colleen. Gr Iron Works, and Mines, 
orks, ship ards, oray Sugar Plantatio ons, &o., wo. They are built aoouraiels 40 to standard gauges an} templatce i order that Hhke parte of various classoe of Engivo 
will f ti difar aigarsa Engine of of the samo ie, and so that du oan be suppiled on the shortest notico The matorials aro the best of their e kinds, and the workmanship cannot be excell 
apis & Oo , havi ng designs and ale of such a great variety of Engines, are enabled to execute orders for Locomotive nes adapted ‘to most requirenients in a very short time 
oo eles Tank } Engines from 8 inches to 15 inches Oylinders on Four or Six Wheels all coupled, always in Stock or in Progress. _— tase 


SPECIFICATIONS, PHOTOS, AND PRICES, ON APPLICATION, 


EDWIN LEWIS & SONS, 
WOLVERHAMPTON, STAFFORDSHIRE. 


LAPWELDED IRON BOILER TUBES. 
BUTTWELDED GAS, STEAM, and WATER TUBES 












A DIAGRAM SHOWING LAP AND ] BUTT WELDS. 8 
These two Engr peta representing sections of Lapwelded Wrought 
LAPWELD Iron Tube (at A) and Buttwelded (at B) show conclusively the superior BUTTWELD 


strength of Lapweld, which has nearly four times the surface in contact 
in the Weld over that given in Buttweld. 


All Gas, Steam, or Water Tubes over Two-inch size are 
made Lapwelded by us. 


DAVIS AND a NROSE: 


ETNA IRONWORKS, BANGOR ROAD, LEITH, N.B. 


IMPROVED DOUBLE-ACTING STEAM HAMMERS 


For Forges, Smithies, Stamping, &c. 
AWARDED THE 


Sizes from 14 cwt. to 124 owt, usually in Stock. 


“a Punching and Shearing Machines, Shipbuilders’ and Boiler Makers’ Toole, te 





CAs 
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BROS. & panes SOUTHWARK STREET, LONDON, 
‘esa Ueleinoes 


Manufacturers of Patent Girders, Rolled Joists in Iron or Steel Hives ae Fiitoh Plates, Bulb 
flash Iron, Bonding Hoops, Bolte, Rivet Washers, Ohequ ring Plates, Patent Floors, cone: One’ or Wratight iron 
ne, Tanks mid ore cer de cecrl pion of Bulldorw ir Iron no Woe 
cal 


se their TOWN STOUK 6,000 TONS, an guarantee prompt deli at lowest Market Prices. 



















ESTIMATES, SKOTION SHEETS, AND BOOKS aee ON APPLI 














MEDS a ede re rerrer hy a 
m Jobe. | 44 x $m Iatbe, | 7 = labs hg 
= 8, xX 4h 2 ,, 7 = 6 4 
hig axe cit fiens ce = 08% LE 
13 xX Bn 16, |8§ xb =O, xem ~a 4 
8, |6 xb m9, 1/8 x6 me, 10 x6 = B,, ~100" 
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Established 1851.) ENGINEERS AND BOILER MAKERS, [Established 1854. 
IEILD, NHAR MANOFEMISTEMB, 


DUBINE 
HIGH-PRESSURE, CONDENSING, & COMPOUND STEAM ENGINES, 
THE WHEELOCK AUTOMATIC EXPANSION ‘ENGINE, 


(Grand Prize Paris, 1878, and Firat Prize Cincinnati, 1880, in competition with Corliss and other Automatic Expansion 


THE BULKLEY PATENT INJECTOR CONDENSER, USED in the UNITED STATES | = _ the | LARGE IRON aa STEEL WORKS 
ADAMSON’ PATENT TESTING 


BLOWING ENGINES, AIR COMPRESSORS, & . BESSEMER PLANT, 


PATHNT HYDRAULIO JACKS. 


me 








WEST BROMWIOH, 


MANUPACTURERA OF 


Spring Balances, Roasting Jacks, 
BOURDON'S, SCHAEFFER'S, & SILVESTER'S 
PRESSURE GAUGES, _ 
COLLIERY SIGNAL BELLS, RASTRICK'S TOBE SCRAPERS, pen 
OONIOAL, SPIRAL, and al] kinds of COILED SPRINGS made to order. a 


: DYNAMOMPTHRS 
“a For Teating Strength of Wire, Rops, Cement, Cloth, do, 
“Th GOODS SUPPLIED THROUGH ALL MERCHANTS AND FACTORS 








BCHACFFER GAUGE 


VALVE GPRING 







™d 
3738 Tewors 2183871 Ws SRV 
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GOuLIGAY BALAN 
TO ene 







THACKRAY WASKER 


NETTLEFOLDS LI LIMITED, BIRMINGHAM, 


S0OLnH MAN mecsinapgacoce Aiheiokee OF 


WESTON’S STORER’S 
PATENT DIFFERENTIAL RATCHET BRACE.—PATENT OPEN TOP SUET LUBRICATOR. 


These Braces, which have been several years before the public, and are MUCH APPRECIATED 
by them, Netrhgrorns have lately CONSIDERABLY IMPROVED by enclosing the SCREW in a 
SLEEVE (A) which always PROTECTS it from iNJURY either from DirT or BLOWS, This 
SLEEVE also acts as a GUIDE for the NUT, thus keeping it steady throughout the whole of 
its traverse, und consequently enabling the drilling to he effected with PERFECT ACCURACY, 

The Sver LUBRICATOR has effected a saving of 70 per cent. in the cost of lubricating 
material used for Nettlefolds’ Engines, and has now been fully tested in their works on 15 
Cylinders working to 750-horse power. 

Messrs, Hicks, HARGHEAVES & Co. write :—“ We tind the saving in excess of that stated 
in Messrs, Nottlefold & Chamberlain's Report—viz , 70 per cent, and the cylinders to 
which these Lubricators have been applied are in beautiful condition. We shall adopt 
them for all our engines,” 

By this Invention the steam is lubricated before passing to the valves, while the supply 
of grease is uniform and constant. 


SOLD BY THE UNDERMENTIONED AGENTS ~— 





BIRMINGHAM Wakeman, O H., Gt. Charles St. NEWCASTLE-ON-TYNE Galloway & Oo. 
LONDON Nettlefold & Sons. | NOTTINGHAM .. Mane ae Fryet't Co 
LIVERPOOL Sharp & Carline, 34, James Street. BELFAST ' Patterson, > & Sons. 
MANOCHESTHR EHaémundsons & Co. DERBY 1. « « + Hlautypside & Oo. 
GLASGOW W. MoGeoch & Co., Schaffer & RUSSIA .. ... » « Sumner, John M.&Oo,, 
Budenberg. Manchester. 
BDINBURGH Redpath, Brown & Co., Thos. Soott. AUSTRIA... .. .. .. .. Bimion Henry, Man- 
BRISTOL . Weston, J. D., & Son. chester. 
SHEFFIELD Wilkes Brothers & Co., Tasker GERMANY .. - Bcbatier & Sudenbers 
Bons & Oo. Manchester. |. 7 


OF WHOM PRICED LISTS AND FULL PARTICULARS MAY BE OBTAINED, 
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Tee amination el 


SHEPHERD, HILL & C0 eevee 


Manufacturers of all kinds of Slide Lathes, Planing, Shaping, Shaping, ee Boring, Drillin Drilling, Punching, Shearing, Ben Bending, and Borewing Machines, mulabic for every class of mat Mnginests “co Bhiphuilders 





THOMAS TURTON & SONS, 


MANUFACTURERS OF RAILWAY SPRINGS AND BUFFERS, 
Files and Cast Steel of Superior Quality, Spring Steel, Shear Steel, &c.__... 
SHEAF WORKS, AND SPRING WORKS, SHEFFIELD. 


LONDON OFFICES, 90, CANNON STREET, CITY. PARIS DEPOT, ae, RUE DES ARCHIVES. _BOSTON, U.8., 40, IEBY STREET. 


———— 
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Only Gold Medal for Gauges at the Paris Exhibition, 1878. 


SS BOURDON’S <=: GAUCES (owN)s 
~~ ~<I]J NEGRETTI & ZAMBRA, OPTICIANS, HOLBORN VIADUCT, © 
TELEPHONE No. 6583.1 SOLE AGENTS IN LONDON. TELEPHONE Mo, 6083. 


M. BOURDON cautions Porsons using Steam Ganges that a large number of very inferlor instruments are 
sold, Peres his name, which are not of his manufacture, 4 great propo: tion of them also having a forged Trade Mark, 
—J. CAYARTELLI, 43, Market St., Mancheste: ; CHapsunn & Sons, 71 & 79, Lond St , Liverpool 
NEGRETTI & ZAMBRA’SB NEW CATALOGUE of Scientific Instruments, 560 pages, 1, 200 Engravings, is 
now published, price 6s. 6d. 1707 
N.a 2. have been appointed Sole Agents by Mesers, Ritchie & Sons, of Boston, U.8.A. , for the Sale in this Country and the Colonies for their patented Liquid Compasses 








THE CLAY CROSS COMPANY, 


COAL, LIME, & IRON WORKS, CLAY CROSS, near CHESTERFIELD, 
SUPPLY EHOUSEH, GAS, AMD STHAM COAL, 


AND ARE MAKERS OF 


PIG IRON, GAS and WATER. PIPES, and ALL CASTINGS 


In connection with Gas and Waterworks, Collieries, Engines, Pumps, &c. ae 
Tobdon OMces and Exhibition Rooms: §3, QUEEN VICTORIA STREET, , BC. (opposite Mansion House Station.) Messrs. BECK & C0., Limited, Agents, 

















_ ___U INEZ OLARKE,” 130 ft_by 28 ft, Speed 15 Miles an hour, Draft 16 inches | 


' __ “STEPHENSON OLARKE," 100 ft hy 24 ft, Speed 13 Milos, Draft 13 inches 7 


» 11, QUEEN VICTORIA ST. 
SS LONDON, E.C. 












| STEAM & HAND CRANES. 
iPORTABLE, WHARF, DERRICK, 
FOUNDRY, OVERHEAD, TRAVELLING, | 


‘Warehouse Cranes and Pile Drivers, ¥ 


Warehouse Lifts and Hoists, 
ORABS, JACKS, PULLEY BLOCKS, SOREW 
OOUPLINGS, PLATELAYERS’ TOOLS, &c. 
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The PORTER.- OLARK PROCESS 
momoves Lime, esta, and Iron from Hard Wators, snd thus, the 
causes of Incrustation in Bollors and Pipes This Process is in use 
MW Tape Mills, Br nwerics, Sugar Works, India rubber and 'lelegraph Works, Ice 
Manufactories, Mustard and Ol) Mills, &e One Raw, ay Company employa it 
for feed water to the oxtcnt of 1,000,000 gallons dails, and ou; of the London 
Water Companies at tao of ite Pumping Stations Tt ie also in use in County 
ae tans, Public and other Schools, and Private Mansions The pure water of the 


(halk wella, and muddy water of the Thames betwoen Rlaky al} and Woolwich, 
ov2u 


JOHN HENDERSON PORTER, PATENTEE, are rendered soft wnd ler 


DEBORIPTIVE OIRQOULAR ON APPLICATION. 
Ad& 2, rcDoR STREBT, LONDON, =. oC. - furnishes the nocossary Plant 










MEDALS. J THE GLENBOIG UNION FIRE CLAY COMPANY LIMITED, eee ee 


WEST REGENT STREET, GLASG MEDALS. 
SANTIAGO: {f75,14. PaRia, 1876, 3 GYONEY, 1878, 2. Orie ees 1883, i. Ss oan pies, (sao, 3. re aed: 1880,2, LONDON, eet. 


ALL PESCHIPTIONS ‘OF FIRE CLAY GOODS ea DS. GLENBOIG, GLBENBOIG STAR, ane ‘CUMBERNAULD 4704 


ar pee, 


New Patent Barring Engine. 


AUTOMATIC MOTION FOR MOVING INTO GEAR, AND FALLS OUT OF GEAR 
AUTOMATICALLY WHEN MAIN ENGINE STARTS. 


The SIMPLEST, SAFEST and BEST, and also the CHEAPEST Automatic Safety Apparatus for Turning Main Engines 
Sole Makers: HICK, HARGREAVES & CO., "out#ss, unzynicus 


SOHO IRON WORES, BOLTON. . oe 


—_ = 















BRIDGE FOUNDATION CYLINDERS. 


THE STOCKTON FORGE CO., 
STOCKTON-ON- TEES, 


Make a Specialty of thie work, turmng out over 100 tons per weok; aleo larze quantities of Railway Chairs. 





R. HORNSBY & SONS, Limited, 


Pee | General and a , , p iingineers, Tronfounders, Boilermakers, &c. sy") 


MAKERS OF IMPROVED STEAM | ENGINES OF EVERY KIND FROM 2. TQ 100 HP. 


POR TABIE 


With Lyciel or Ont-ide Cy tinder s 











EORIEZONT ATL 


WINDING ENGINES 


Both Direct-acting and with Conny 


— 


TRACTION ENGINES. 


<< 1) 


Hornsby’s Patent Automatic Expansion Gear 


CAN BE MITLD TO MOsT OF THE CL ENGINES 


BOILERS: 


SEMI-PORTABLE 


Worthy Ttstde or Ohrteide Cov traders 


VERTICA ee 

















ee aate po ee a glk LANCASHIRE, CROSS TUBE, 
with Vertica] Tubular Bs! an: ee CORNISH, MULTITUBULAR, 
Boilers. ee Al ee VERTICAL, EGGENDED, &c. &c. 


The New Hornshy 1884 Twine Binder, winner of the First Prize 
of £100 of the RASH, and the First Prize of £100 of the 
Hizhland and Agricultural Society of Scotland (being the two 
largest de ever offered}, besides other high class Awards 











HORIZO NTAL (STATIONARY 


Both Sunph anil ¢ ‘oanporsd with or without “A For Particulate of the mostmedes oaproscd nd ane cou@inal Ajicul 
‘ | finral Mau dias a ined as say lh A : 7 ae Privo Mow os, He upers, 

Condenser: Wongis, Drewes Machin Con Turnip Ct there Mov at 

Pulporn, der, bbb ELT a ATH 1) CATAL Ou Visan boaplieh bienuch, 

" Gyrmain, “pariah, Rustin, &e, pa (et\tin and Post Dirt on 


app dient 


ComMPpounDyD Plough Shares of Chilled Cast tron, Wrought tron Malle ible 
Iron and Steel of Patterns to sull every Variety of Work, and 


- _ in aan = wom: made to Local Patterns If desired 
UND BRTYP I OT AT | (] NARY, a = R.HOMNSHY & SONS Cmren GRANTHAM, a > At the most important Exhibitions and trials smeo 1874, R, HORNSBY 
3 ee ee eee © AND SONS! Specialties have gained 6) PRIZES, inelading 6) Gold 
Nae EO TEE ean VERTIGAL STEAM ENGINE. WITH “OITICAL GROSS TOBE Metals, 120 Bilver:Medela; nad tes FIRS EIA 
ee BOILER, 2 TO 12 HORSE POWER cereal ieee 
SPITTLEGATE IRON WOREHS, GRANTHAM.  w 
London Office: 84, LOMBARD STREET. Telephone No. 1294 south African Depot ; EDINBURGH BUILDINGS, DOCK ROAD, CAPE TOWN, 
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Re REET SS OI AINE I PBR EY EEE ET PETE ESTP ES aan tes en eit 


HYDRAULIC RIVETTERS 


OF THE MOST HESERT TYPES. 



























Punching, Shearing, 
Bending, 
Forging, Hoisting, 


AND OTHER HIGH-PRESSURE 


HYDRAULIC MACHINERY 


Please Note ie Phaies of Address: 


ANDERSON & GALLWEY 


Hydraulic Labour-Saving Machine Makers, 
CREMORNE WORKS, Wi 


mem’ CHELSEA, LONDON, S.W. 


| 


met oF te, 
—-- 1 §WSRES 
re a ais = gk hee! = 
Tati. 





RACOSINE OIL | 


THE RUSSIAN NATURAL LUBRICATING OJL. Gold Medal, Paris, 1878. 
Bute eo oaticr oliver Lard One Never Reenes or thickens. 


RAGOSINE & CO., 


7, IDOL LANE, LONDON, E.C., 
And Love Lane, Quayside, Newcastle-on-Tyne, 


Worke—BALAOHNA and CONSTANTIN OW, RUSSIA 
Pre Lusta and fut partroutars:e on application “9 






~ 


THE PERTH GAUGE GLASS, . 

Warranted to stand upwards of 1500 Iba. pressure to the square rch, # #5 5 
aud bear groat vanation of tomperatare 

Theso Medals have been awarded for the above-mentioned qualitics, 


JOHN MONCRIEFF, 
North British Glass Works, PERTH 















THE EMPIRE LUBRICATOR COMPANY. | THE “INFLUX” 
ee AN INSTANTANEOUS STARTING 


GREAT BRIDGHWATER STREET, 

















es, AUTOMATIC PE STARTING INJECTOR 
MANUFACTURERS OF . Brooke, Holden, & & White's Patent. 
GRANDISON'S 


The only Lifting Injector devoid of 
Spindles, Iavcays, Adjustable Internal 
Parts, or hiiped Nozzles which lifts with- 
out manipulation and restarts autoimatic- 
ally Instantaneons action on Steam 
bemg tuned full on Works equally we N 
hitting up to 12 ft, o1 as a ‘non lifter ” 
Invaluahle for Locomotives, Traction En 
ines, Marine, and othor Boilers Can be 
keen working on application , or 1oference 
will be © given ax t¢ to their cir perfect rohability 


EMPIRE LUBRICATOR 


Which shows each drop of oil passing 

into the steam through the medium 

of a Glass Tube, and !s the BEST 

APPARATUS now known for Lubrica- 
tion of 


! STEAM ENGINES, 


LAND OR MARINE. 


N 
ad§ 


‘ALO 
THD 


For Prices, “ke, apply to 


HOLDEN & BROOKE, 


ST. SIMON WORKS, 
BSALEORD, 
SOLE MANUFACT( RERS —Also Selo Makers of 
BORLAND'S busd 
PATENT BOILER DRILL 
For Drilling Boiler Shells 


LICENSEES FOR THE SOUTH. 


LEWIS OLRICK & CO., 
LEADENHALL 8T., LONDON. 


PATTERN C. 








Lubricators sent on approval to any 

part of the kingdom and references 

| given to users in all parts of the 
inhabited world. 


FURTHER PARTICULARS ON 
APPLICATION 4763 


‘SHTZZON THONIE ON 
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TAYLOR & GHALLEN, 


ENGINEERS, 
ESLER DELI GEL ADE. 
SOLE MAKERS OF ae 




























WITHINSHAW'S PATENT 
AEATER SPECIALITIES SELECTED FOR USE AT THE 
Fn CRANES, New Dock Works, TILBURY 





Where 69 are now in 


constant work, 


TRAVELLERS, 
WINDING ENGINES, 





Coals, and Labour. 


ee ‘> 
LARGE HEATING SURFACE 














gigs oe ae HOISTS, 
No §curl eo to tho We I BT C FX E1 3, 
—~PUMPS,— 
Minn HNGINEHS 
HITTRD WIT! 


COLLMANN’S PATENT VALVE GEAR. 


Cheapest and Most Efficient Crane in the Market. 


ALL OUR CRANES HAVE TWO CYLINDERS AND 
LinK REVERGING MOTION. 











Le What Usors SEAD FOR ILLUSURATED HANDBOOK 5114 Camas 
iQ i ai a — Ganon i wen: 


of Machiae aig , we . RS - =—. | ‘ ; , 


LY Bn 
, : , . J. JESSOP NON, “ = 7 

Mesera Ciusnne & Co, London Arc sativted with { ‘ ; st pom 5 
it” Flavward Kron & Clo » London * Tt raved tie, — ~ — 


























i Mr HE Mobbs bypielas Hed “bum satiated Sea aaa wee : ‘ 
with it” Mr W Allehin, Northampton ‘It a LEICESTER 
most uscfus” Messrs Clay ton & Shuttleworth, Jan P LONDON. OFFICE: 118, Oonen ‘Street, E. 2.0, 
coin “Wa tke absery much Messrs Tangy Hirox , Se a 
hatte hoo Work ia hotter than hand" Mi gsre 
Co, lincoln "We think if well worth the A. AT A. ED E11 __ til CHATWIN' S IMPROVED HAND-POWER SCREWING 

inane ie GIN A MACHINE 
Prive with handla £1 188 Aas above shoteh, £2 vs 4 (ie - 3 

Go MATURE, Waenwinagopot ai, Exguanp Gold & Silver Medal f : ‘y. Aw = SCREWING 


AT ONCE 
OVER. 


AND = 
Two Ist Class OCortificates at ¢. eos Via} 


Calcutta Exhibition, 1884. 


W. R. PALMER, 


LIMITED, .. 
BACOT-STaB57-FOUNDRY, 
BIRMINGHAM. 


MALLEABLE. TRON "CASTINGS, 


Guarantoed trno to Pattern, of beat 
Qualities, and at Low Rates 


Castings for oe ae and Trioy ale 











i Tenge 


Mie + “ie = 


PATTERN STCCKS AND DIES. 






“ir 
af sl, 


He GAS TUBES Sctewina aT ONCE 


THOMAS CHATWIN, . 
















For Iron, Cast-iron, Copper, &¢ 


“ho, UILBERT MARTI 


Patantee _ Manufacturer 
of the 
PATENT 


RED REFLECTING 
GAUGE GLASS, 


Showing tli ough the water 
a Broad Red Line, 





- Py O 
4 GT, TINDAL STREET, BIRMINGHAM, 7, L 
MANUPAGTURER OF ” us 5 
o ad STOCKS, DIHS, AND TAPS, z 9 
— EA RRETA AL) DAOC ICO 2 PATENT HAND-POWER SCREWING MACHINES: TWIST DRILLS, < - 
GOLD MEDAL, PARIS, 1878. |. STANDARD CYLINDRICAL GAUGES, RIMERS n 4 
UGE GL ASSES fe CLYBURN, BUDDING, AND OTHER SPANNERS, f Fa} 
GA Pee > RATCHET BRACES, TUBE CUTTERS, TUBE WRENCHES, TUBE VICES, © ¢ 
FIN A WEIL. 9 And General Tools for Engineers, Gas Fitters, &o. 484 3 ey 

Ww 
P 
ui 
< 
a. 
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NB - All C§lasaea are of 
thefinestquahty,and manu 
S 6 facturcd eapre aly to resist 
extreme pressure 


‘DEPOT ' 


{ & 2, FALCON STREET, 





, REQ REFLECTING 


Aldersgate ee Has been awarded tho GOL! MEDAL at the CALCUTTA EXHIBITION, in addition to TWELVE 
LONDON, E.O. MEDALS previously given at other Exhibitions 


PARTY SE eee eunces ST. ANN’S SQUARE MANCHESTER. WORKS: WAKEFIELD 
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! BUTTERS’ CELEBRATED 
| SCOTCH DERRICK CRANES, 


AR BOLILIFD Fro 


Forth Bridge Works; Sir Thos Tancred; Arrol & Go,, Contractors ; 


! Now Bute Docks, Gardiuf; Mesars. T Nelson & Oo, Contractors; 
OFET G = oa : 93, LLTOPK STREET, GLAS ce OW. | and principal Contractors in England, Treland, and Sootland, 


BUTTERS BROS,, ¢ Contractors Engineers, 


PERCY GRANE & ENCINE WORKS, LAMBHILL STREET. 








ss 1 : a se a oe - aa ai . ai 
“Patent Concrete Mixer." mana of eee 80 t és 100 eauis yards per aie of £9 Roan STOCK BIZKS 10 Lift 1h, 2, 4, b, or 7 Tonk, queen in 5008 
ERT EI — oO: _—= eS ae | MADE UP TO 3O "I —- DT SS. 


rrr ee ee nn er ee = = 


ee, 


STOTHERT AND PITT, LIMITED. 


HNGIN HERS, BATE. 
SOLE MANUFACTURERS OF 


WILD’S PATENT _ 
SINGLE CHAIN DREDGER ‘is 
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LONDON OFFICE: 30, WALBROOK, E.C. ("#*5,4,grang, oos 
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TM ARSHALL, SONS, & CO., Limiten, :=z:,, 


SRITANNIA IRONWORKS, CAINSBOROUGH, AND MARSHALS BUILDINGS, 79, FARRINGDON ROAD, LONDON, E.C. 
MANUFACTURERS OF PORTABLE, SEMI-PORTABLE, HORIZONTAL, FIXED, VERTICAL, 
AND TRACTION ENGINES, THRASHING, CORN GRINDING, SAWING AND 
TEA PREPARING MACHINERY. 


~~ Te 


PORTABLE ENGINES, 137035 HORSE POWER, 


Adapted for all Countries, and constructed to can Coal, Wood, Straw, Vegetable Matter and Refuse as Fuel. 


Also fitted with Patent AUTOMATIC EXPANSION VALVE eEshts for entiring Grest Heonomy | in Fuot and Regularity of Speed under varying loads whon required 


CALCUTTA EXHIBITION, 1884—FIVE GOLD AND THREE SILVER MEDALS. 
AMSTERDAM EXHIBITION, I883— THE DIPLOMA OF HONOUR 
ELECTRICAL EXHIBITION, CRYSTAL PALACE, 1882 —- GOLD MEDAL. 
MELBOURNE, 1881 — HIGHEST AWARD FOR ALL EXHIBITS ; FIVE QOLD MEDALS. 
SYDNEY EXHIBITION, 1880 —- TWO SPECIAL AND FOUR FIRST PRIZES. 
PARIS EXHIBITION, I878-TWO GOLD_ MEDALS AND OTHER PRIZES. 


Catalogues in in English, French, , German, Bpaniah o or Russian Fr Free ou application. 2529 


BROTHERS, 


MENGINEERS & STEAM HAMMER aaeone 
VULCAN IRON WORKS, BRADFORD, YORKSHIRE. 


Makers of all kinds of Forge and ra MW 1} Machwery, Steam Engimes for Mills, Tron, 
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THWAL TES 


Calcutta, International Exhibition, 1883-84, 


Brithh Exhibits —-Nectinn &. 
THWAITEN BROS obtained the ee Awards, 


viz for Steam Hammer, Frat clans Certificate iid ‘ni st 
Silver Medal, and for Root’s P atent fiproved Blower i Wier me Works and Collieries, &c , Furge, Foundry, aud Travelling Cranes, 
and Bayaine, another First class Sertiheate and Silver es ‘ang 
Maucal f ‘= S -E 
Awarded Prin Modula at Paras, London, Viena, Manel i . . Sa J 
tor i" ils, nin pre a i ic xh Hibinean ANiiuas i. ot Self Acting and Hand Worked, cast’or wrought iron standards, any design, from } owt, up to 100 tons 


2 0 0 stEAM HAMMELS HAVE BREN SUPPLIED 


ROOT’S P ATENT BLOWER | & 4 % — mag SPECIAL STEAM HAMMERS, 


\ Stas sali For Engineers, Machinists, Shipbuilders, Steel Titers, 
Ix the lent Mx hine for foremng or exhausting hot or cold an nn - -, ae Millwrights, Copperyimitha, Railway Carriage and Wayon 


SOLVed fo yea ent In iK hol and Power Builders, Colliery Proprictors, Bhip-siniths, Balt Makers, 
Cutlers, Kile Mak Wheol Bors Wheel Bos 
9,000 wwinvinesSOrrntnD SINCE 67 Se aa ee ae dee 
Stamping 
ROOT'S PATENT MINE VENTILATOR 
’ A Ni . A aera - a i h ready for unmediate delivery, fitted with our 
a(S FS Molde Pal iat ac tegtiche ii hos : » . pal ny as a ee a moproved Valves, which save 25 to 50 por cent. 
ROOT’S PATENT BLOWERS. i om i. i] ae = is al i i se ; ne : ; a of aterm. 


ting Duplex Hngines ; ee me, fi 5 -®% : = 
A Set eal aeetrinte oS pk SB, Se =. ROOTS BLOWERS and PORTABLE FORGES 


ROOT’S PATENT ROTARY HAND ee i ) _ any size, are hept in gtack for instant delivery. 


1,000 wipplicd instead of Bellows 


Rie, STEAM HAMMERS of any mve, up to 10 tons, 


per ROOT'S PATENT MINE VENTILATOR, fixed 
p . SNCs meee Chilton C ay tnen au Hal, 17 the beat and most 
Nee THE NKW PATTERN, a J 2 _ eee i q : A: = nn eas oi e st ofheient Mine rene kator in this Country. 
The “ Vulcan,” and Root’s ees ite Se | ee — a eR Price Lists and Particulars on 
PATENT PORTABLE FORGES. ROOT'S PATENT BLOWER AND DIRECT-ACTING ENGINE. application. 4291 


THE “HALL PE - WRITER 
fons a ioe ‘ | , SIZE, 14 in, by 7in. by Qian 


—: Price £8 8s. -— Writes 30 to 40Xwords a 
minute. 
WEIGHT, 8 ibs 


WITHERBY & CO., 


74, Cornhill, E.C.; 
325a, HICH HOLBORN, LONDON, W.C. 


es ee ee re ee Ee 









——— ee wee 


THE ony PORTABLE AND Staal mal EXTANT. 




















PROSPEC (USES, TRSTUMONIALS, 
AND ALL PARTICULARS 


Y ar “4 yay 
POST FREE, PROM ae above Cut w aout one third, n tength anc much of the Machine, Standard Size 





Se eee se —-— 


eee 


IMPORTANT TO USERS OF BELTING. 


GANDY v. REDDAWAY AND OTHERS. 








P 1 and ly clreulated in thia country and abroad by Mr. Maurice Gandy, in which he gives prominence to our name without mentioning the whole 
Sop nc hener of the facta ie cation wk Sha uboveraction It is diarefoce necessary for us to inform the Users of Belting that the Action of 


GANDY v. REDDAWAY & CO. and Others was dismissed as regards us, WITH COSTS TO BE PAID BY GANDY to 
F. REDDAWAY & C0., the Patentees and Sole Makers of REDDAWAY’S BELTING. 


We claim to manufacture the Reet and Srrongest Cotton Relting in the Market, by Machinery of special construction and of our own invention, 
. Calcutta Exhibition, 1884. —Awards for Cotton Machinery Belting in compatition with other Manufacturers : 
F. REDDAWAY & CO. FIRST PRIZE SILVER MEDAL 
Sore} MAB BHRS 


or 
REODAWAY’S PATENT CAMEL HAIR BELTING. | REDDAWAY’S PATENT MACHINE-MADE CANVAS HOSE. 


+ F, REDDAWAY & CO, PENDLETON, MANCHESTER :— 


cpt pte ar ENY rp opt es eg ey a ee Be ee eee ees a 
Pes wee ee weneem of bho 

















{ 


Registered at the General Post Ofics 
asa Newspaper 


KNGINEERING 


An Slustrated Weekly Journal. 
EDITED BY WILLIAM H. MAW AND JAMES DREDGE. 


arate an ee 


OFFICES FOR ADVERTISEMENTS AND PUBLICATION, 





eee ee ere oe we wee on er 





VOL. XXXVHL—No 980.] 


Sean: Ss ie Tete ere 


ree mie cee Sa ee wo oe 





~ GONTENTS. 


The Dee Iron Works (Ji ustrated) 
Electric Lighting at the International Health Ex- 


PAGH 
331 


hibition, No VIL (Tuustrated) 835 
Patent Museum Library . and 
Ralluay Brakes P 334 
Automatic Injectors B35 
The Mechanical uivalent of Heat 835 
A Question In Girder Designing (iin«trated) 835 
Notes from Cleveland and the Northern Counties 836 
The Bye I'roducta of Coal (J/lustrated) : 338 
Trial Trips and Launches 838 
Notea from the South-West 498 
Notes from the North ast 


Notes from South Yorkshire 389 

Foreign and Colonia! Notos 

Iroulng Machinary at the Lealth Exhibition 
(Litustrated) S40 

The State of the Navy Bd] 

The Krake Quustion RE bs 

Electrical Transmission of Power 


The Philadelphia Electnecal Exhibition No II, 
Mluatrated) B48 
The Britieh Association 45 
Notes 847 
Tank Locomotive fur the Dutch State Rallwaye 
CU llustrated) "tik 


348 
BdK 
449 
abt 


Notos frown the United Btates 

Thoms Improved Boller Joint (Itlustratedd) 

Crucible Caat Stool 

‘' Engincoring " Patent Rocord (illustrated) 

With a two page angra‘ting of the TANK LOGO 
Bisa OR aH DUTCH STATE RAILWAAS 





Portland Cement, 


manufactured by 


Francis and Co.,, 


583 
The colebrated Nine Elms Brand, established 1810 
Medals London, 1851, Philadelphia, 1876, Paris, 1878 

Offices: Vauxhall, London Works, Cliffe Rocheste 


a el a 


ortland Cement, 


onitine — of the beat aoa we supplied by 
the WOULDHAM CEMENT dou or home 
commiumption and le da oda. ko. addross, 





0, Lime Street, London, & Lime Street, London, EC ee 
Revesby Portland Cement 
OOMPANY, 


MANUPFACTURNES OF 


Portland Cement 


Of the Greatest Stronzth and Lost Quality Reman 
and Liss Cement, Blue Liaa Hydraulic Lime, Ground 
and Unjround 
RUGBY, WARWICKSHIRE. 
_ _WoRke — New | BILTON AND Nawnoup 4867 


ocomotive Tank Engines 


designed and constricted b 
ING, WARDLE, AND COMPANY, 
ar hereon Englne Worka, Leeda. 
___ See thoir Illustrated Advertisement, page 46 


—~ - 


ocomotive Tank Engines, 


TRAMWAY ENGINES AND OARS 
Built by THE FALOON ENGINE and CAR WORKS, 
Limited, Loughborough 6206 
__ See Mustrated Advertisement last week, page 10 


E. Crompton and Co., 
¢ ELECTRIC LIGHT ENGINEERS, 
MANSION HOUSE BUILDINGS, EC. 4812 

__" | See Advertisement Sept 19, page 29 


pil, Mh ds ee 


“A tkinson’ 8 Gas Engines, 


SELV-STARTING COMPOUNDED, SIMPLE 
ND KCGONOMICAL 


BRITISH GAS ence AND ENGINEERING Co, 
11, QUEKN VICTORIA STREET, LONDON 
__See Advertivement last week, page 2600 


Qver 15,000 BY gl aa 


Us 25 to} 7 5 5 less GG 
Brke HP. than 


AY other Eee. 
Croseley's 8 Patent Self-Starter, 


are poet miele sae ial 


(irosaley’ sPatent Twin. Engine 
Impulasevery Revolution. Very Btoady in Running 
~ Bmueet Awabo af Paz Bxvecraca, Einurrion. 


Crossley Bros.,Ld., Manchester. 


' ¢: 


Qteam ‘TP aunches: — Messrs, 


g43 | 


3 | SPRIN oa BUFFERS, 


YARROW and OOMPANY, Poplar, London, 
are prepared to contract for— 

Borew S‘eamers having apeeds up to twenty-six 
miles an hour. Paddle Steamers having lane 
down to 6 inches of water Machinery constructed 
for boate built abroad 4778 


team Launches, fitted with 


really efficient and sed scoemtbe tubular pollens 
For steamors, speeet sHihieeny: salt flats, 
these bollers will be found unrivalled wep 
COCHRAN and OO, Birkenhead See paged £740 


team Launches in Stock.— 


VOSPERK & ©, Broad Street, Portamouth, 
Build in Steel, Iron, or Wood, Boa olng Launchia, 
fitted soe with their Patont aifent Enginea or 
aries 8561 
v a co 3 Steel Bollera work well in salt water 


Prorrestt & Son, London, 
SHIP AND LAUNCH BUILDERS 

_ ENGINEERS 

G F.G. Des Vignes, Chertsey, 
¢ Burrey, Builder of First «lees Iigh- Steel 

Yachts, Launches, & Torpedo Hoata Eatah 1860 8794 


Miller & Tw p, Steam Launch 


BUILDERS, HAMMERSMITH, LONDON 
UWustrated Price Lists, with Photos Bix Btamypa 4547 


r| [ ifts and Hoisting Machinery. 


—R WAYGOOD & CO, Falmouth Road, e Bi 
Apply for Nluatrated Catalogues 


ohn Spencer 


NEWBURN STEEL WORKS 
NEWCASTLE-ON CYNE 
STEEL CASTINGS, FOR. 
GINGS OL STEEL, FILES SPRING STEEL, &o 
SIEMENS STEEL BLOOMS AND BARS 
eae Mansiona, Victorta St, Lonpon, 8 W 


J ohnson & Phillips, Telegraph 


eoatioee im ELECTRICIANS, and CON 
RS, 16, Union Court, Old Broad Street, EC 

cama ee and Wharf at Chariton, 8 E 
Makers of all acre &o , for the oor np’ equip 
mont of Tele le Factories and Stoamcrs, 
___Mectric 8, Onbles, and Carbons, &o 4762 


Qteam and Hand Cranes, 


OVERHEAD TRAVELLING CRANES 

and and Powor for Driving by Cotton Ropeor Tumbler 

haft), DIRECT ACTING STEAM HOISTS, AIR COM 

PRESSORS, HYDRAULIC PRESSES, HYDRAULIC 
CRANKS AND LIFTS, DONKEY PUMPS 

HENRY J COLKS, 
89, Sumnxux STRABT, SUUTUWARK, 
LONDO 


Qteel Hydraulic Cylinders.— 
HENRY BESSEMER & OO , Limited, 
SHEFFIELD 


See Advortixnment, page st 8697 


\)tannah’ s Pendulum Pumps. 


For Pricea sce aoe alternate wookys 3288 


W illans’ Patent Compound |} 
ENGINES, for marino _ oneral purposes 
Stock aizew from # to 1501 HP jal patterns for 


Spec 
Klectrio Lighting —WILLANb & ROBINSON, Thames 
Ditton, Surrey 52K3 


[102 Roofs, Sheds, Buildings, 


Hovass Best work, roduced prices Dixon’sspoctal 











Curvan zon Rooraare the most ooonomical torspans up 
todhft Catalogues, Designa, Ketimates, on application 
ISAAC DIXON, _ Windsor Ironworks, LIVARPOOL. 4833 





e Russell & Co.,, 


ENGINEERS and BOILERMAKERS, 
ALPHA STEAM CRANE and ENGINE WORKS, 
MOTHERWELL, nuar GLASGOW 
SILVER MEDAL, PARIS, 1887 4921 

Rivas, Bars, 


~ Srey ‘STAAL Vuaras, AXGLAa, 
Forgings, Castinas, &O 
[the Landore Siemens-Steel 
OO, LIMITED 


LANDORE, 180, sounn WALES 4962 
TRAMWAYS, 
wWw.t Carrington, 
9 at M1, FENCHURCH AVENUE, E.C” 
O05 


Removed from 76, Sheiaes bar E.C 
See [hustratod Advertisement last week, pago 27 


A First-Class. “Lubricant.” 


“Engelbert’s Lubricator.” 





SEE ADVERTISEMENT LAST WREK 
Facing end of Reading Matter 





and Sons, J 


8708 | . 


97; and Paper Mills, and General Engineers, 





35 & 36, BEDFORD STREET, 


am a ee 


ae ee ae ee ~ 


LONDON FRIDAY, OCTOBER 10, 1884. 


[Jfunter ae. “Ene arc nra. as 


ENGINEERS AND MILLWRIGHTE, 
IRON AND BRASS FOUNDERS, BOW, LONDON, K. 
DREDGING MACHINERY 
HYDRAULIC MACHINERY 
**WILLIAMS'* PATENT CAPSTANS 
LAND AND MARINE STEAM ENGINES 
DISTILLERY AND BREWERY PLANT 
FLOUR AND RICK MILLS 
WATER AND GAS VALVES, CRANES, LOCK 
GATES, &40 PUMPING MACHINERY 
HUNTER'S PATENT FLOATING CRANE FOR 


DOCKS, &o, 
STEAM LAUNCH MACHINERY _ _ 4965 


oiler Tubes, Iron, Steel, and 


HOMOGENOUS 
EDWIN LEWIS AND BONS 
_.  ______ Wolverhampton 


ron Boiler Tubos 


THE CALEDONIAN TUBE ee! 
COATBRIPGE, near GLASGO 
Having Special Stock, Shipments and Reale executed 








Nery ARN 
Mubes. bos.| Joseph A ind, 
MARINE, 
LOCO’, TUBE WORKS, 
STEAM, | GREAT ge SEE DORDSHIRE: 
NDON OFFICBA 
BORING, i 49 QUEEN VICTORIA STREET 


COLLIERY | 
LANGE TURES 
LAP WELDED 
TO 12in DIAM 


gee 


1 
Russell and Sons, 
LIMIT 
CROWN TUBE WORKS, "WEDNESBURY 
London Warchouse 108, Southwark Strect, § E. 
Leeda Warchouse 6, Mark Lane, Brine 
___ Price Lista on application 


6001 
and Steel Tubes.— 


pro 
JAMES EADIF AND BONS, 
CLYDESDALE TUBK WORKS, 
__ RUTHERGLEN near QLARGOW —— 6105 


Jteam Hammers (with or 


without guides) Hand worked or Self acting 
TOOLS for SHIPBUILDERS & BOILER MAKERS 
DAVIS & PRIMROSE, L KITH, NB 4376 


i hes Patent Corliss Engine 


And PATENT CORLISS GKAK ENGINE, with 
oiler Improvements by DOUGLAS and GRANT, 
Tunnikier Foundry, Kirkcaldy, NB These angines 

are meade Horleontal or Beam, Condensing, Non Con- 
densing, and Compound Also makers of Eine Mills, 
Machinery 
shipped or trucked direct from the premises 3590 


Jfedinghan s Patent See- 


TIONAL STEAM BOILERS (anniar wat rtube 


MANCHRATAR 
Quaan’s CHAMBERS, 6, MAKKETST 


M: L W SUTCLIFFE, M K., 
AGmnt 61 


ames 














eyatem) FB iticaiuey, economy, acceasnbility, compact 
noak, Kafety —For full partic lara, apply to G G M 
ITARDINGHAM, Engineer, 191, Fle cet , London, F (' 


Q team Boiler 
Ready for De slivery 


& J SLED & SONA, Manchester, 
. Always koop a larre stork ot “Ganrowar” and 
**Two-ruvap” Botlera ready for dispatch OHO 


Freld’s Patent Bowers and 


TUBES 
LEWIS OLRICK & CO, London 6046 
Bool Nlustrated Advortisement last week, pao 2h 


40, 0, KING STREET, OOVENT Gs KDEN, WO 


f hypoomd Kell and Son, Litho- 


graphors , execute every nee vg, and of 
lage img romo [ith phy, Knyravis 
Printing, by. Obtono Archite tural, and Picto 
Drawing in beet mannor Papor Drawing, photo- Tehe- 
graphy, &c —40, King Bt , Covent Garden, WC 8463 


team Cranes. 


Qt 


Thomas Smith, 


Sraaw Caane Woras, OLp Fourprr, 


RODLEY, neran LEEDS 


_ Sce Mustratod Advertisement last werk, page 27 


[nterational 


4345 


EALTI 
H Jos BITION 


PAUL PFLEIDERER S PATENT 


Bread-Making Machinery | city ofice and Show Rooms 


In Bakory Section. 
4755 





4910 | 96, Upram Grounp Sraunt, BLacnraians, Loxvon, & E. 





a care 


ag Hydraulic Cranes, Litta, 
_. _. | Patent § 


STRAND, LONDON, W.C. 


Pricer 6d 
LBy Fost a 


et wa Cal aameentaiel 


[pndon Mutual Boiler In- 


SURANCEK OOMPANY, LIMITED = Estab 
lished {1 1874 for the INSURANCE and PERIODICAL 
INSPECTION of all kinds of Land and Marine 
Hollers throughout the United Kingdom —For par- 
ticulars apply to the Secretary 17, Queen Victoria 
Nireet, London, hk U $758 

Tho Assured aro secured against ona from claims 
established under the Employers’ Liability Act, 1880 _ 
[the “ Differential” Pumping 

ENGINE.—DAVEY’S PATENT for 
Draining Mines, Water Supply of Towns, Hi 
Supplying Dooks , Pumping eprenne and 
Pumpin ng Pu 

HATHORN, DAVKY, CO , LEEDS 
A,D,&0o have Pattorns of “ Difforential ” Engines 
of all sites from 5 to 500 horae hower, apd have faci- 
lities for aupplying very poweetil Engines and Pumpe 

ata short notioa Babi 


“HIGHEST AWARD, PARIS, 1875 


(joldsworthy’s Emory, 
Emery Cloth, 


ation ' 


neral 


Glass Paper. 


4818 


Feast Ferry Road Engineering 


WORKS CO, Liuurtap, Hydraulic Engineers, 
Millwall, London, KE. Parken’ Patent Portable 
and Hoists Duckhams 
nded Weighing Machines b124 
See Hhuwtrated Advertinoment last wook, page 14 


[Dredgers and Excavators.— 


NIGHEST PRIZE AT TYNEMOUTH 
FOR 
HYDRAULIC DREDGERS 


oo 


ruce and Batho, 


0, VICTORIA CHAMBERS, 4743 


WESTMINSTER, 8 W 
See Illustrated Advertisement last week, page 7 


Sterne & Co., Limited. 
ENGINEERS, 
Bole Makers of 


(ilerk’s Patent 


Gell Starting 
G* Porgine. 


HIGHEST AWARD, 


BRITISH SECTION FLFCTRICAL EXHIBITION, 
YARIS, Issl 


GOLD MEDAL, 


CRYSTAL PALACE ELFOTRICAL EXHIBITION, 
LOND( *, 1882. 


MANCHESTER 





G trong’s Patent Feed-water 
Heaters and Purifiers, 


WITH 


STERNE AND WAINWRIGHTS PATENTED 
IMPROVEMENTS 


Hzey Wheels, 
K=-y Machines, 
Gpiral Springs. 
The Crown Iron Works, GLASGOW, 


Tho Crown Iron Works (Hollinwood), MAN- 
CHESTER. 


10, Victoria Chambers, WESTMINSTER, 


, 40, CANNON 
STREET, EC. 


10, Rue Laffitte, PARIS, $588 








a 


I] 


[ternational Inventions 
EXHIBITION, London, 14585 





Dries 1, INVENTIONS = Division W, MUSIC 
Patron 
NER MAJESTY THE QUEEN 
Preaidint 
HR THR PRINCE OF WALES, KG 


Applications to Pxhiblt must be made on Printed 
Korma, which will be supplied on application to the 
ALCRIETARY, International Inventions Exhivition, 
Honth Kensington, 8 Wo These must be filled up and 


Unversity College, Dundee 


ENGINERIING DEPARTMENT, J'ror J A Ewing 
The Clanton in this Department OPEN on MONDAY, 
Lith October 
The course in iungincaring extends ovor three ycars, 
td ns oddition to penerad scruntifie mrbjccta, includes 
> Tho genera) Thoory of Lagineerin 
(nr) Lecturenand ticld Works Practlon th furvey ing, 
Jevalling, and #otling out, 
(U1) Electrical Kuglnccring with practical labora 
tory instruction, and use of a4 workshop, anil 
QV ) Enlncering Drawing 
For partleulars i aby to G O67 
BH ben AND BMALL, Secretaries 





THNDERS 
CHATHAM PIER 


The Local Noard of Health far Chatham are prepared 
fo recuse 


Mreuders for the Construction 


of the proposed PRON TIER on the site of the 

exiting Sun Pior on the Modway at Chathan:, and 
the MAINTENANCE thercot for Twelve Months after 
completion of the Work 

Wansand Drawings may be socn, and Specifeations 
und Quaatiliaimey be aebtaned, on paynient of Ono 
Guinvs, af the Office of Mossra LAW & CHATTFRION, 
Civ {] Kngineers, 46, Queen Anne's Gate, Westuinater, 
on and after Weantsiay, the foth inst 

Heufed Tonderd, cudored "Tender for Chatham 
Vier,” mit die niidreaged to the Clark, | oCal Peord 
Offiecs, Chathan, on or before Wodgosdss, the 2th 
inat 

The lowest or nny Tonder will not necessarily be 


aegepted 
GEORGE WINCH, Ghd 


(hintham 
Heat Oetoler 4s 4 Clerk te the Looal Board 


TO CONTRACTORS 








CARDIEF CORPORATION WATERWORKS, 
LLANISHEN SECTION, Covtaact No } 
The Waterworks Cominittoe of the Corporation of 
Cardiff aro prepared to rece 


Fenders for the Construction 


of KUL-TERS and SERVICF RESERVOTR 

Houndary Walla, Fencing, Pipe Laylupy, Roady, an 
other works conmeted therewith, alfuatc near ¢he 
Hoath, about two jniles from Cardiff 

Plang and Drawings may be shen after Mondays, the 
18th inatant, at the Oflicos of the Waterworks Anis 
neor, Mr} A B WuiLiams, Gucon «Chambers, Cardiff, 
and printed copies of the Specification, Form of 
Tender, and Bill of Quantities nay be obtained on 
payimncut of lave Gulneas, whitch wall be returned after 
the receipt of a bond tide tender 

Tenders maat be cnelosxed inn acaled envelope, on 
dorad Peter for baltera and Service TMasgervorr,” 
and must bc addrostod to and deft with me, the 
undersigned, fafore Ten oclock of the morning of 
Mriday, the 24th day of October 

The Corporitlon do not bind themselves ta accept 
the lowcat or ans Tender 

1oL WHEATLEY, Town Clerk 
Town Hall Curdlft 4th Octabor, isk4 Gong 


TILE SOUTHERN MAWRATTA LALLWAY 
COMPANY, LUMITED 
a. —- 

The Doard of Dirertora of the Southern Mahratta 
Kallway Company, Linlted, 19 prepared fo receive 
Fpfenders for the Supply of 

TRON UNDBR FRAMES and IRONWOTK, 

Ac, for Low anal Goods Wayona, Tiniber 

Truoks, and Covered Gooda Wagousr 
WHEFDS and ANLES 
ANLE BONKS 
PAMINATEL and VOLUTT SPIUNGAH 
INDIA RUBBER ATTOOK S BLOCKS, &e 
LAMIS, und 
PORTADLE FORGES, au 
Aa pet Spcateations and Drawings, to be seen at this 
Otten 

Tenders are to be delvercd in dealed cnvelopes, 
uldivwmcdl te tho Secretary, marked "Pender for 
Linda fiamien” &e, of aa the ease may be, not later 
than Twelsc oclak at noun on Wedmes tay, the 20th 
Qotobur, 184 

The Company ia not bound to accopt the lowest or 
any Torder By order of the Board, 

(Signed) FDW Z THORNTON, 
Socretary 5 Office, H, Lanibard Street, EC Beore tary 
2d Getohey, sd ‘ Gi vbb 


DPARLANTON URBAN SANITARY AUTHORITY 





BE WARAGE WORKS —(Contract No °) 


ENGINE MANUFACTURERS AND 
MACHINISTS 





TO STAM 





The Locil Board of Darlaaton arin et the Urban 
Sanitary, Authority (ns ite 


Xenders for the Manufacture 


nnd KRECTLON in Darlaaton of Steam Engines, 

Hoilera, and Atr Compreesors in Duplicate, Lime and 
Alumina Mixers, Ghono’s Patent Pueumatic Ejectors, 
together “ith all fittings necessary for the proper 
comph tion of the Machinery 

Tho Drawings and Specifications can he Inapected, 
and further information obtainwd at the Officcs of the 
Enginocr, Mr Bowakp Pritcusrp, Mo Inat, CE, 
2, Storey ‘a Gate Weatminate:, § W . and 87, Waterloo 
Htrect, Birmingham, from whom a Copy of the Speci- 
fication, Farm of pana ae particulars can be 

btalned on nent of One Guinea 
‘ Asaled Sendare, properly endorsed, to be deli ered 
to the undersigned on or before the 23rd day of 
Qutober, Tass 

The Local Hoard do not hind thenselsoa to necept 
the lowust or any Tender sent in eee 


By order, 
Dariaston, 


JOSEPH CORBETT, 
28th September, 1884. Olerk to Local Roard, 


ee ee 


~ 


TO CONTRACTORS AND OTHERS 


THI TOWN COMMISSIONERS OF DUNDALK, 
being the Kanitary Authority, invite 


['enders for the Construction 


of WATER WORKS or the Supply of the 

Bornugh 

Plans, Spectficutions, and Form of Tendar may be 
scen at the Toan Hall, leundalk, or at the Offices of 
the Ingineers, Messrs RR. Haawano and A, W. W 
Tranrit, MM Inet CE, Westminster Chambers, 
on aul after lat October, and all Tenders must be 
sent in on the printed forma in sealed envelopes 
endoracd ‘‘Tender for Water Works,” and addressed 
to E Furnan, » Town Clork, Dundalk, on or Lefore 
the Z6th of October 

One Guinea will be charged for Copica of the Speci- 
fication and Fornt of Tender which will be returned 
on receipt of a bond fufe Tenclar. 

Tho Conmisatoners do not bind themselves to accept 


the lowest or any Tunder 
'y order, G 
Town Hall, Inindalk, EDWAKD FBRRAR, 
1th Beptomber, 1Hsé Tewn Clerk 


VENTNOR LOCAL BOARD 
TO CIVIL ENGINEERS 


(Yopetitive Designs are in- 
VITED for the CONSTRUCTION of an TRON 
| PROMENADE VIER and LANDING STAGE to be 
ERRCTED at Ventnor 

A Lithographed Plan of the Bite with inatrnctions 
and particulars of competitl no may be obtalnod on 
applicaHian to Mr Ro& Scorn CP , Surveyor to the 
Roard, Local Board Offices, Ventnor, | W 

The author of the demyn which inthe opinion of 
the Local Board |v the boat suited for the place and 
which comphos with the inatructions furmehed, wil] be 
appoint at the usual commission to carry out the 
works 

Mang, &c , arc to be sent into the undersigned on 
or before the sth day of Ducember next 

By order, A HNOLBTON, 
Town Clerks Ofice, Ventoor,] W, Clerk tothe Board 
7th October, 1884 G wW2 





APPOINTMENTS OPEN. 
LOUGHBOROUGH LOCAL BOARD 


——— 


APPOINTMENT OF SURVEYOR, 


Yhe Local Board for the 


Dintrict of Loughborough, in the County of 
Jeiovrter, require the serviced of a duly qualified 
Person to fur the duties of 

SURVEYOR TO THE BOARD 


and 
WATFRWORKS MANAGER 

The person appointed will be required to devote the 
whole of his time to the nersvice of the Board, and 
will pet be permitted to held any ether appoint 
ment, or undertake any other work Salary £700 
per annum 

Applicationa, stating aye, pease experience, 
and present employment with teatimonald, to be 
eink i ine not Iater than the 27th inst 

Seloctert Candidates will have notice when to 
attend before the Biuard 

Iby order, 
JOHN JARRATT, 
Town OMicce, Lou,hborough, Clerk to the Board 
Tih Os tober, TS84 G 70 





Me Comnussioners of Sewers 


for the Lesela of Caldiot and Weontlooge, n 
the County of Monmo ith, require the SERVIC of 
an cxprrienced VALUER of Masonry and Earthwork, 
to inspect the walle and other sca defences on both 
love ls, and nesses the aun required (1) for putting the 
aanie Suto an efficient state of repair, and (2) the cost 
onan avcraye of vtara to mmpintain the same when Ro 
rupnired, with a view to commute the Tabilities by 
pay nent of an qinual tent charge 

The Level of Caldicot extends from the mouth of 
the Wye, near Chepstow, tu tho mouth of the Usk, 
at Newport, and the Laval of Wantlooge, from the 
mouth of the Biscr Vak, at Newport, to Rumnoy 
Bridew near Cardiff, ao distance, in the whole, of 
about th niles 

No expornses fnenrrs d befere appomtment by any of 
the Candidates will be allowed Previous experionce 
in cnyiner nig Work of the kind indinge nanble 

Apphoutions, stating dmount of roinunerution ra 
quired, to be wtitin to the undersigned on or before 
the 18th October uKt 

G 49 





YW order 
W STAFFORD GUSTARD, 
Tat Octaher TRS4 Clerk ta the ¢ oma ONOTR 


. A Lal 
Tanted, for a Foreign 
Aracnal, a SUPERINTENDENT of the (UN 
FACTORS Must bo aman of experience, and com 
otent to take the anle chargs of the Manufacture of 
odearn Breech loading Cannon — Address, «bating 
agi, and full particulates of pagt caperience, and on 
heat copies of testimonlale, to JULIUS agave 
§ 


Lak, 


AND CO, 2, Vietarta Btroat, Munchoastar 


C 


) a 

olhery Manager.— Required, 

at once, & first Onay MANAG to suporintend 
an extensive undertaking abroad, auperior admin 
intrathyc capacity, with a Haw ledge of Mechanical Kn 
gelineoring and working of Colkery Pree fe casentia) — 
Apply, with testimonials, and eens salary ear d, 
by eee taX AX V,care of J W Vickare, Nicholas 
Lane, Lombartl Street, London, BC Ci PAN 


\ A Tanted,a good Draughtsman 


for Engin Work, for large Engineering 
Worka in the North of England State age, reforences, 
and anlary required -- Addresg Box 17, Post Office, 
Middicabrough i nhl 
anted, Two or Three 
thoroughly offcient LOCOMOTIVE 
DRAUGHTSMEN = Adidrena, wtating evporience and 
salary required, SHARP, STEWART AND CO, Lti, 
MANOR ORE oo niet ve 
W anted,a Draughtsman with 
experience In tho conatruction of Coal Stalths 

and designing of Ilydraulic Machinery —- Address, 
G 954, (ices of Exaixxgrina, 85 and 86, Hedtord 
Ktroet, Btrand, Landon, we G 054 


Agents Wanted, to push First- 


class MACHINERY OLLS commanding 4 large 
and evoccessful sale Libera! comumission 
BOX 901, Post Office, Liverpool 


co 


ENGINEERING. 


a et rt 








Wanted, for about Twenty 


Pattornniakers, Firat olass FORFEM 
accustomed to large and smal)! high-class engincs and 
mill geariog , liberal salary to really man — 
Address, G #77, Officos of Ena:nnmerixa, 86 and 46, 
Bedford Street, Strand, London, WC G 977 


Litts_of Berths Vacant or 


WANTED See ‘ ENGINEERING REVIEW," 
woekly ld —E & F N SPON, 16, Charing Cros, 
London , or of all News Ayonta, 6282 


SI ate a ae Ee ee 





SITUATIONS WANTED. 


W anted, by an Energetic 

Engineer, EMPLOYMENT either at home or 
abroad, has home and colonial experionce in work 
shops and office, iw willing, If necessary, to invest 
amall amount to scoure appointment in a genuine 
concer, can give cxceptional references —Reply to 
A KR KOKERTSON, 11, Great Bt Hilens, EC G 973 








e * q . 

A s Assistant Engineer, Civil 
or Mechanical, or Chief Draughtauman, at home 
orabroad Three yoars Engineer and Hepresentative 
on the continent of a leading firm in Westminster 
Good mathematiclan, electrician and Iingulst , highest 
references — Address, N J), Offices of Evarnerrina, 
36 wud 30, Hedford Strect, Rtrand, London, WC G@ 038 


i 3 
W anted, Employment — by 
Mechanical Draughtematn , asiary moderate 

-~ Addrean, © , Offices of ExaineeRina, 35 & 86, Bedford 
Atrect, Strand, Landon, WC GATE 


raughtainan (good Mechan- 
ICA},) {4 open to any kind of EVENING 
MPLOYMENT —Addreas, C KR, 188, Sloane Stroet, 


ne ek a ne ee A AL 
Qi Engineer's and Sur- 


VEYOR'S ARSISTANT requirca SITUATION 
Neat and quick draughtaman, good leveller, epoaks 
German and French fuentl) excellent teathuonials 
HM N , Kookatall, Ifayton, Liv erpaol G 084 


ee ee 


4 r 
A gency. Engineer, with 
good connection, wishea to REPRESENT Iron 
or Brass Founders, Engineers, Boller Makers, Tool 
Makers, or to push the aale of any new invention or 
epecialty — t., Officcs of Enoynexnma, 85 and 36, 
Ki dford Street Strand London, WC G 987 


gency for Germany Wanted 


by an energetic and ¢xperienced Enginecr 

First class references 
Address, M M ROTTEN, 07, Konigyzratzoratrase, 
Berlin c 959 


ne 


Tro Wrought-Iron Tube 

MAKERS —The Advertiger, having a wood die- 
trict connection among consumert, WISTIES to 
REPRESENT a god firmn, on Commission —Addrees 
TUBES, Offves of Exutsnvning, 8h and 86, Redford 


Street, Strand, London, WC G 065 
f Yo Civil Engineers im practice. 
—The undersigned INVITE CONFIDENTIAL 
COMMUNICATIONS from Firms, of Gantlumen of 
standing and repute, who are open to admit qualified 
Partners, or to acl] outright 
WHEATLEY KIRK, PRICE and GOULT), 62, 


Quin Victoria Street, London, EC non2 
WANTED, &6, 
Wanted, following 
Second hand MACHINE TOOLS, of first 


the 

class make and in good condition One Shaping 
Machine, 16in stroke, One Gap Lathe, sliding, sur 
facing, and #crew cutting, 10 in centres, and about 
20it bed, One Double yeared Drilling Machine, 241n 
centres, compound table —Addreas, 8, Officer of 
Exa@yyerine, 3& und 34, Bedford Street, Strand, 
London, WC Gi H45 
\ anted, a Powerful Dredger, 

capable of digging gut 9 metres (2% (t ) rn 
depth, in stiff clay with atonea Would be bought or 
taken on hire for a series of ycars —Address, P H, 
7h22, care of Ava IT Wotrr & Cu, Advertising Agents, 
Copenhagen, K Denmark G O24 


— ee 


W anted, 14 HP. Horizontal 


ENGINE, Sccond band, in first rate condi 
tlon State lowest price delivered in Liverpool and 
where to he seen —Addrees, G 962, Offlees of Eng! 
ore 8 and 86, Bedford Street, Strand, London, 


hee 





PARTNERSHIPS, 

















Giin2 


-——— a ee 


‘1! ‘ , 

Wanted, Two Shipbuilders 
MODELS of STEAMEKS new or secand- 

hand, of best Qnish, to illustrate appliances for 
loading at an exhibition, length 10 or i. ft Walf 
modely will not do ~ Addreas, G 007, Otficex of EN- 
GuNBeRiau, 85 and 30, Bedford Ktroet, Strand, mere 
067 


wc 
ists of Machinery Wanted or 
on BALE Reo “ ENGINEENING REVIEW,” 
weekly ld --EK & F N SPON, 16, Charing Croas 


London , or of all Newa Agonte 5203 
FOR SALE. 
Fer Sale, One Pair of 


Compound Surface Condensing 
ENGINES AND BOILER, 

1390 HP Nominal. 5290 
_ | GILMOUR & CO ,_ Enginoers, Glasgow 


ku Sale, Stone Breaker, size 
l?in by Gin Weight 2ton#, with Hall's Patent 
Elastic Steel Connecting Kods —Apply, C E HALL, 
Standard Iron Works, Washford P Sheffield BS i 


See ee 


MARINE 


——- oe 


fo Immediate Sale, » First- 


Clase 6in BOREW COTTING LATHE, al! com- 
lete , bent materiale only -- Address, G 971, Offices of 


.—~Addrese | Exauisseina, Jb & 90, Bedford Street, Strand, London 
sans | WC Gol 


(Oct. 10, 1884. 
Fe Sale, 9 in. Double Cylin- 


der PORTABLE ENGINE, by Clayton end 








Shuttioworth, in good condition , rg ro by 
er engine.—Apply te STRACHAN , Frome 
Hall Mills, Stroud, Gloucestershire 5282 


or Sale, being superseded by 

engines of sy ial mete a pair of High Pressure 
Condensing STEAM ENGINES Cylinders, 2 in. 2r 
diam, 3ft. Gin. stroke, with cold water pump fig‘e 
same —COan be seon at work at the Manulactory of tt 
LONDON PORTLAND CEMENT CO , Ltd , Northflee 
Kent, to whom enquiries may be addressed G 


tr meet 


Fe Sale, by the Mortgagees, 


the NORTHFIELD IRON WORKS, Retherham, 
Yorkshire (Freehold) 22 paodling furnaces, 18 in 
torge-train, ldin ber mili], guide and hoop mills, 
agelTo Meere HACKED, S'BTANUY Ghats 
F oesre, & 
Accountanta, fbefficid : 


CAINGANLS, SUT G 8%8 


Fror Sale, Steel Launch, Twin 

SCREW (jn progresa and nearly Jnished), 55 ft 
tong by 14 ft. beam, 6 ft Gin deep, bee 8 i, Gin, 
epgines 10in andl5 in by 14 in et’ 2a No wood 
work fitted, can by shi in thr (sections . de- 
signed for hih speed ‘and light draur —¥or Speal- 
fieatlon and price, apply to LOUDC = BROTHERS, 


111, Bothwell Streot, Glasgow, and 156, Upoer Thames 
Street, London ae G gw 


kor Immediate Sale, at low 


prices fer cash 


Secony Wann 
AIR COMPRESSOR, on air receivor, 2? eteain cylinders, 
each dia , alr cylinder, diameter 


LANCABHIRE BOILER, igft Sin by 7ft diameter 

Twenty HORIZONTAL and VERTICAL ENGINES, 
cylindersfrom8to20in dia , second hand and new 

101n TANK LOOOMOTIVE, by Fletcher, Jennings, 
and Co , 4 wheels coupled, 

HOHIZONTAL ENGINE, S$ in by 18 In, with re- 
vonnne gear and wluding drum, $ ft. 10in by 8 ft 
0 in 

10 ton SELF CONTAINED WEIGHING MACHINE 

20 ton ditto ditta 

ECLIPSE ROOK DRILL, on tripod and welghte, and 
about 60 Ibu Steel Tools 

A Now BHP CHAPLINS’ LOCOMOTIVE 
For prices and full particulars a Byte ‘* PHILLIPS" 

eon LY MACHINERY RE Ae Newer: 
on 


ee ee ee apis 
“ PAngineering —Hor Sale, 
Thirteen Volumes of “‘Enginceomny ” Vols 

II to XIV , snclusive, bound in half calf, in exoultlent 
eondition , and Vol kV , unbound What Offers i— 
W J JL, f, Brune Terrace, Gosport. G 064 
aha a ey 7 

Sold, 


~~ —“-_ ~. LJ Se ? 
es }yngincering "To be 
three ycars Complete from lat July, 18H], to 
7th June, 1884, Inclusive —Address, stating price 
AN, Offices of KEnoinraring, 86 and 86, edford 
Stroof, Btrand, London, W C G88 

. * 1 Ld 

Xo Mining Companies and 
OTHERS —FOR BALE, cheap, a quantity of 
New and Perfect MWON RAILS, 14 Ibe and 20 lba per 
yard, jex atock, in tots of 10 tons and upwards , on 


tricks at works In Waks — Apply to JOLIN H 
AUSTIN & CO , 00, Cannon Street, Londen G98 


pr Dock on the Thames, 
with complete Fngincering Plant, TO BE LET 
OR SOLL —For full particulars apply to Mr BRAD 
SHAW BROWN, Auctlonecr, &o, 50, Fenohureh 
Street, EO , and Mill Wall, E G 978 
e a 
End ’ k 


Boer, Egg or Sale 
cheap, 22 ft che Bit, porfectly sound (replaced 


by patent holler), make first-class tank -F HONE, 
south London Boiler Works, Long Lane, Ba ar 
G a2 


engineers’ Plant for Sale — 


-@ Lathes, Sin to Win , Planing Mechines, 2ft 
to €ft , Shaping, Slotting, Boring, Drilling Machines, 
& =, all by first clasa makers, and in good order — 
Send for Lint to BOWES, SCOTT & READ, Broadwat\ 
Chambers, Westminater G 046 


achine Tools, ready for 


Dohvery , various sizes of Lathes, sea bat 
Planing, and Dritling Machines , inspection Inv ; 


eel 


iustrations, full particulars, &c —G F SMITH, 
Machine Tool Maker, Bouth Parade, Halifax C 9b 


Kypgines, Boilers, Steam and 
4 Blectric. Launches (Wood or Steel} Auppiiod 
ulekly , prices moderate ~HENRY TIPPING & CO, 


reenwich, London, Steam Ship Contractors, ue G BHI 
[lank Locomotives, 4 or 6 
whouls coupled. Specification and workman 


ship equal to Main Line Engines — Apply to R & W 
HAWTHORN, Engineers, Newcastle-on- 


fee Advertisement Sept 2%, page 45. 4054 


en ee 


Locomotive Tank Engines 


CLARKE oad OO Bails PE Oy Leeds, a 
A an wa le 
Mabers ct RODGERS PATENT WROUGHT TRON 

PULLEYS flee Illustrated Advertisement, page 36 
ocomotive Tank Engines for 
Main Line Traffic, Short Line, Vollieries, Cor 
tractors, ron Works, Manufactories, &o., from,’ 
supertor specification, equal to their first-class Rail) 
and y adapted curves A 

,HA 











to 
lenta ro ee be bad at short no 
ORES BLA HORN, and Oo, | 
and Stationary Engine Yorks ee 


heavy 
from 
motive, Marine, 
bead-on Tyne 


(Sompound Surface Conder. 
aing MARINE ENGINES FOR SALE, cylinders 
10 in and 90 in diameter by 12in stroke, Atted with 
Payton and Wileon’sa patent circular balanced and 
double-ported silde vaives, and link motion reversing 
ear —Address ALEX, WILSON & 0O,, Vauxhall lron 

orks, Wandsworth Road, London, 8 4008 


a W, — 


9) HP. Portable Stea 


ENGINE, high class, new, FOR SALE on 
advants terms, A 14 HP. PORT STEAM 


ABLE 
cell gecond- with ¢wo 6 ft. 
Mortar -rueree ae aaa Oia Baw Tetlo 


ete. —F to ’ to BARROWS 
and STEWART, Engineers, ve Banbury Owoa. 


wr 


Oct 10, 1884.) _—— ae. ENGINEERING : XM 


re 


DREDGING SPECIALITIES, 


DREDGERS to raise up to 1,000 DREDGERS for River Bar, Dock, 





Tons per how, from any depth, N eee peer cone — ) —— Canal or Harhow Work 
and adapted for cutting mn front, gis oe a = yrs 2 ve ae ae mE LAND EXCAVATORS, iin Dock, 
, RS oe cep eee os. Canal, or Railway Cutting, to cut 


in centre, or at sides, 


atl 2 atse Wy) to 200 Tous pel hour 





oe DREDGERS, with 1 all ne ae raise ne 


provements, to raise up to 1,000 Tons per hour, aud catry 








their own spol, 









— 


By renee 


Cees 


ihe —-PARTIOULARS ON APPLIGATION 70 


i Td t Ke 1 
his (eis 2 a nS 
“oy ale 
“ ade, se Tete “ . és 4 . . 
a rT nnn se Dat : . 1 ’ ‘ 
oa i Me reat mace radveed pur re ee 4P MON AE fees ¥ \ ii. mt 
et =r! 2 2 ea a aie “otis ne 
= =: ~ = ora 
= == eS a ah 
; sf es 
‘ “ “ : . * 4 1, 


PAISLEY, N.B. ww 
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HAWES LEY, WwiLD & COS 


PATENT FLANGED FLUED BOILER. 


THOUSANDS OF 
THESE BOILERS 


Weltrchi hastiet Teer aaaled 
by ay\ tbe ke Pedave cd Ue oahey aie 
the Marded 







fie now af work, berge mum, 
hers hisang been working at 
very dneh presses tight and 
day for upswads of ten years, 
and with a success both in 


Safety, Economy and 
Freedom from Repairs 


Sos si CIRCULARS FREE BY POST, 
GIVING FULL DETAILS. 


Lda ety neath of thi btue and 
it provi ian toy contrautiean 
ube xqren dem are tus led 


END roth LONGIITLDENAL SECTION OP DOL BEE CP EL LOITLEL 


HAWKSLEY. WILD & CO., Patentess and Manufactures 


BRIGHTSIDE BOILER AND ENGINE WORKS, SHEFFIELD. ' 





JAMES FARMER & SONS. 


ADELPHI STREET IKON WOK Ae S, SALLORD, WANCHIESTER, 


STEAM ENGINES, BLEACHING, FINISHING DYEING & GALICO PRINTING MACHINERY, 


WIRE MACIINERY COMPLETE PLANT FOR 
Consisting of Continuous and other Rolling Mills, L | N O L E U M MACH | N E R Y 


Wire Poiuting Machines, Wire Looms, Wire Testing Two and Four Yards wide 





Muchines, Wire Blocks, &c oe esi oe A, 4 
See EL Oye, caus 
BRASS & COPPER \ageatloammial ges ekg) hy Drying & Pulverising = 
TUBE MILLS. ai PR _ MACHINE 3 
_ WroughtIron *- Mati vr ale il 
IU EE) nies, ee 





fl 
MACHINERY a MACTIINE RY IN GUNE TAL ; 
COPPLR TUBF ROUGHING FE ATUEL PATENT pity IG week VULVERISING MACHINE POW) E WERE Loon 4540 


FOR BRICK, TILE, & PIPE MACHINES, 
JOHN WHITEHEAD & CO. __ 


ATL BRERT wo RE ss, PRESTON, LAN CAS 
i eae il HAVE BREN AWARDED 


alee | FOURTEEN PRIZES by the Royal Agricultural Society of England, 


BRICTILE | { INCLUDING THE SOCIETY'S SPECIAL SILVER MEDAL FOR SUPERION EXCELLE NCE 
PRE STON Also Awarded the PRIZE MEDALS of the INTERNATIONAL EXHIBITIONS of LONDON, 1864, 1862, and 1874; PARIS, 1856, 1856, 1867, and 1878. 
ILLUSTRATED CATALOGUES FREE ON APPLICATION. $007 








XIV ENGINEERING, (Oct. 10, 1884. _ 


| BRS OHOP” parrl ARROL’S PATENT PORTABLE 


GAS ENGINE. [HYDRAULIC RIVETTING MACHINES, 


1,700 Engines Working in Great Britain. a ee Ea ener 
j i : LAND AND MARINE ¢ SOLE AGENTS, 


J. EH. ANDREW & 00} BOILERS, © W.R.GILMER & (C0. 


STOCKPORT. - , 
| Wagon Under-Carriages, ENGINEERS, 
London Offee—-{23, QUEEN VICTORIA STREET, B.C Fe ERE a 
oOoTs CIRDERS, GAS-HOLDERS, Hamburg Chambers, Quayside, 


EAnAUSTERS a ae - | [NEWGASTLE- ON TYRE 



















Sinent Bowing 5 

fans, from 1 a 

wae te 150 Mires, } 
tn Stuck 


404 





44 _- : A 


LARGE NUMBER IN USE AT HOME AND ABROAD. 


Sea |TRACTION ENGINES 


OF THESC MLOWERS WEEE SUPPLICOD WITH THE 1BONEATO WEANTHS AVE | N G GaP PO R R 
FOR THE INDIAN STA. C RAILCWAYEOSTORIA 18a 
THE BREST BLOWER EN THR MARKET — GREAT SAVING IN FUEL AND POWER j 
PRICES AND PARTICULARS ON APPLICATION a3 34 = ENGINEERS 
| 5 


Wit, ALLDAY, SONS 6: GO., Engineers, Birmingham, 
RANKIN & BLACKMORE, ™ Span ENT) 


ENGINEERS, GREENOCK, 72, CANNON STREET, 


MAKERS OF RANKIN'S PATENT - on: LONDON. 4847 
2-CYLINDER DISCONNECTING COMPOUND ENGINES | “iiteeay 


4-Uylinder Disconnecting Triple-Rxpansion Hngines, — | sa saasasrr te 
FOR PADDLE AND TWEN-SCREW  STEAMERS, | 2 


WHITEHOUSE & CO.’S 


Self-Acting Adjustable Lubricator, 
TIPTON HALL CHAIN WORKS, STAFFORDSHIRE. 





Y, Haulage by Steam on Common Roads 
OS 50°), cheaper than by horses. 








A Pe Perfectly Clean in 
Clear Saving F working. 
of 
50 per cent. One Month's free trial 
in allowed. 
Oil, Taliow, or — 
(Frease. S1ZEB 


2in, 24in, 3 in, 3h im, 

= 4 in. 

Cannot get out of 
order. 


Self acting, with two valves which arc act to requisite feed hy means of lock- foanc a paler 


— 





Prices on Application. 


Phe a oppalcalyantaces Climed for these Finan, as eae with the omdinury 
Vidar Compound and & or Scyhnder Triple Pxpurston Pnyimes, are-— 

SIMPLIOITY OF CONSTRUCTION, ECONOMY OF FUEL, ACCESSIBILITY OF WORKING PARTS, necessary lubricant to How 1t coases working with the angine, and remains 
SUPERIOR EFFICIENCY, <1 LESS TEAR AND WEAR. v engine commences working again, thus effecting every posmble saving, 


PULL PARTICULARS AND PRICES ON APPLICATION 


———__—_ * ____.,. 


rv { Anion J O. ma oy aEowe Crutched Friars, ron aa 
= ents change 
bor Tthistivtion of Gesiinder Iwan screw Laoyines, ec LSomwrenrse of thig dey fortaght besy ARP OOL HOLT & ADDLINGTON. 24, Fenwick Street. 


Oct T. 10, 1884.) 


;: 


TS LS a ge eee 


AEITCH WILSON & CO. 


MANUFACTURERS OF 
| Lubricating Oils 
Kis 
Cracgos/ Steam Cylinders &every description of Machinery 
GLASGOW._ -MANCHESTER. DUNDEE. 


| PATENT EXPANDING MANDRELS 


DREL 16 bolted to a Lathe Face Plate, and the work, ach ag pulley, Cun be 
ae | on it and ronovedt whon finintied, ithout carrving the Marielre | 


Driving work on Mandivels and the consequent breakages ue avoided 


EXPANDING MANDRELS 


have been dae ators wae for Pwo ycars 











applied to 


LATHES, MILLING & WHEEL- 
CUTTING MACHINES. 


Sires, to holed from San fob en 


(A. 2-5 


Used at the Roya) Arsenal, Woolwich, and by man Machine and Tool Makers. 


1 1I. B. BARLOW & CO., ENGINEERS, 


Cornbrook Works, Manchester. 


=f) tS 


SAFETY VALVES VALYI re MANUFACTURERS 
for Land and ALV F to tho 
Marine Honora VE ATENT ADMIRALTY. 


Thovgands mi tse, aiid the tory herhext satisfaction 
Extract from “ Engineering 
: Wehave ago tare at band faconrable roperta ol (ie neti ot Mere Toenae is A fon GF 
Al Walion and woo daratand that they alive wood results both uo cpardas Cher reat dine harpbay 
m oyowerand prompt slomtiy power when the presi fille aie whatat they wae certeinly very 
staple dn conmteaction Ren ald arthe len ey dar ttteon im dies fodbery Givin 
Marine brglnerr Mornilaur Pudumtrieli he ae 


ALEX. TURNBULL & CO., GLASGOW. 


dtd 














London Agents Mossrs WM. DOUGLAS & co, 10, St. Mary Axo, EC 4t4. 





PHOSPHOR -TIN.): 


BY USING OURK PHOSPHOR-TIN, 
Phosphor-Bronze can be made Superior to 


any now in the Market, 
AT 80 PER CENT. LESS COST. 


Three cwt. of our tin will produce one ton of Phosphor-Bronze, 
thereby effecting a considerable saving in carriaye, and enabling 


Manufacturers to use the same stock of Copper for all purposes 
(See our Circular, ) 


BILLINGTON & NEWTON, 
LONGPORT, STAFFORDSHIRE. r 


| Agenta,—London : HAUGHTON & 0O,, 110, Cannon Street, E.0. 
North of Europe: A. SINGTON & 00., St Peter's Square, Manchester 











ENGINEERING 


CHAIN 


THEY HAVE NEVER BEEN SURPASSED FORSTRENGTH, UNIFORMITY of 
QURABILITY, 4D ARE MADE BY SPECIAL WORKMFN FROM IRON OF 


SAFETY _ es « SELF-SUSTAINING . 


HOISTING MACHINERY. 


Patented in Great Boitun and freland, Goraany, Rranee, Belmont the 


—_ ot tal 


Lnited Stites 


Momentum, or the tondencs Of frasy fonds to anercas: thea speed abit leony Joweredk, om Overcome, 
In our Hand-Power Lifts: ADVANTAGES. 


1 No enks rope is nteemstiry 

2 Die Dadlegs rope only ms used for rum and lower and the bowerlng da effected) by pullin, down 
the rape, WAND OVER TARO, QAM runt, butin the coubracy cpecttou 

8 The crure ane load cannot | "Attn powry ” 

4 Thooperatorinay “Suet ao the Fades rope ifanvinoment, aud tle tord wall become otuttorert und 
“SBELP AD RIAISED ' withont shoch or undne strampan the werkin, parts of tlie bart 

All our Lifts are NOISELESS, and the lower aa ae ceontio jd oe vay 


invalid can deste 


In our Cranes, Hoisting Crabs, and Derrick Winches: 
To ‘Che JIANDI FN Crtnob FLY ACK 
2 ‘Turnip, the handles ape wax rages the Jond ) turnin, them the revceee way lowers cb 
BoThe fond in always “RE SUSTAINED ? when the operblor Geta ND WANDS 


In our Power Lifts: 


1 ‘The powering of dlloads Orn tronic Ret DAR, led oc inide pendent of the ope ragar 
2 The Jom! ya ulways Beoe SORT SE, CVn Bhetldl the driiay power tas 


Illustrated Cutalogues und Pitco Lists on Application 
Driaaiugs and igxtumates furnuded onirecrept of mecesaary pectidlers of eequuicmterts 
Solu Manufacturers vid Loatoat Propricturr 117 


THOS. THOMAS & SONS, “Acme” Hoist Works, Cardiff. 


NEPTUNE FORGE, CHAIN, ANCHOR, ENGINE ano BOILER WORKS. 


JOSEPH WRIGHTS.C2 
TIPTON20* 


SOLE MAKERS OF 


BERRYMANS IMPROVED PATENT UNIVERSAL EXPANDING TUBULAR 


p FEEDWATER HEATER 


THE WELL KNOWN ae | st bees 


BERRYMAN HEATER 
AND 


INTERHEATER, 


ARE NOW FITTED WITH OUR NEW 
PATENT 
SYPHON BOTTOM 


AND OTHER IMPROVEMERTS, 
SAVING 
trom 15°’ to 50? or 
COALS, 
= BOILER POWER, 


WATER & LABOUR. 
over [000 se10 


——— @ ee 


SUITABLE 
FOR H/GH OR Lon 
PRESSURE 
AND. COMPOUND 


sl = ENGINES a ch 
SOLE MAKERS OF THE Al SPECIAL BEST BEST J.W& eicaaei Brano) 


CRANE CHAIN 


oth onodt onerous 





ROL WaTTr Bea, VU TLET 





ace 
Foe 
i> 
iN 
Fe 
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CABLES 


SPECIAL QUALITY, PREPARED EXPRESSLY FOR THIS COMPANY ONLY. 





a - —- oe ee eens eae ay a eee 
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See ees 2 — eee —— — see 


gees siloy tk an {isptoved brass hard, durabls and strong aa mild ateel, possessing a beautlfal 
gulden colour, when melted (L produces sound castings of fue grain; Lt can be 
forged hot aud cold and tahaea very high polish 7 
DEITA METAL 14 BRING LARGELY USkD i 


FOR AIL KINDS OF 
LITwerrerD. MAUHINERY 


(SIEMENS PROCESS). perth. 








a For Prices 
£. OF 
“INGOTS, PLATES, SHEETS, RODS, WIRE 
RTC , APPLY 
PATENTEE AND MANUFACTURER— 


150, HOPE STREET, aLascow.|D ALHXANDEHR DIOx, 





110, GANNON STREET, LONDON 5253 


siasaliicsinaiieticcaniane ee THE WELDLESS STEEL TUBE COMPY. 


Steel Rails, Plates, Angles, Beams, Bars, Hoops, ICKNIELD PORT ROAD, BIRMINGHAM, 








Forgings, Steel Castings, Blooms, &. ™ WANUFAGTURENE OF 


SOILER TUBE 





rL& Ww. BHARDMORHE, 


PARKHEAD IRON and STEEL FORGE and ROLLING MILLS, GLASGOW, 
CONTRACTORS TO THE ADMIRALTY AND FOREICN AND COLONIAL GOVERNMENTS. 


STEEL PLATES, SHEETS AND BARS| sapeeaseknemeenawens 


mea nie Pree casd rel 5S WCLLED 





BOILER TURF. 















TRON SILHHTS, PLATHS AND BARS _, HYDRAULIC TUBE, (PLAIN) 

YOR sHIPS, BOILERS, BRIDGES, &c. . ™ w roe 

PoIbipp Mother Sprcial Batra kine 

Pa ; : HYDRAULIC TUBE WITH HEXACON BOCKLT SCREWED WITH RICHT& LEFT HAND THREADS 

BRANDS » 4 er 4 

Mieol Meal Ateel Bice! PATENT WELDLESS STEEL TUBES 

Jk COMET CA For Boilers, Hydraulic Presses, Ferrules, Boring Rods, Bushes, Shafting 
Boiler End & Furnace Plates, Flanged & Welded, special steel ORI ASO ASS OE Tubes. Couplings, Spindles, Collars, and other uses, 
IRON AND STEEL FORGINGS OF ANY DIMENSIONS FOR MARINE ENCINES AND OTHER PURPOSES. 


IRON AND SPLIT CRANK SHVETS OF SPECTAL MANO FACTURE 

1d.t Nw! an r TAYP OR © waN oo OW 
foudon P) Greed Viclora st, be 4,” | MALIN ee VYoapofe ‘aunte Re to Wilh RUMP BN32 TRAD SB) MARK. oT 
Wao caath on Dyas Wan Wb diot y | Ante Capt TYAN 


Be thast by, Doro,all Street HEL dsU BURL | atte oe vn, Willooskadi No) Post sander BURQ&Co 


ATTWOODS PATENT STEEL. 










































ESTABLISHED 1862. - “ _ oe ies ; 
STANNERS GLOSE'S STEEL C0 se 
WOLSINGHAM, vit DARLINGTON, ee ; 
| re. a a oo ee ee ; . 
NMANUPFACTUIERS OF EVERY DESCRIPTION OF - on ee | - coe @ ee 
CAST STEEL FORGINGS AND CASTINGS, ee yer tee 
Piston Rods, Slide Rods, Motiou Bara Orank Shafts, oe Shafts, Axles, Wire Billets, 4 . . 4 4 ond bs a 
Bpades and Shovols, &o , __ _ hiss .@°e ‘ eee 706 
—@ Gee e80 eo 


Gold Medals Mctbourne J88t Paris F878 0 Firet-Clas: Medals Parts, 1865, Lenden, 1862. 


ee BAR IRON COMPANY Mo 


STOKE-ON-TRENT, ax» 122, CANNON STREET, ly 
STAFTORDSHIRE ore ge LONDON, EL. ER 



















EXTENSION OF F PATENT FOR ITS GREAT MERITS 


“The EJECTOR CONDENSER. : 








‘ MORTON'S a. j$PATENT. 
il i is ; ed 
oa 
me | iH e 
Hedy 5 a tt e x oe) 
F LATS TO ; : 
Whee — i oY 4 9 
Rit. | eS : . : rd 
he = ai ft 3 — a Ms vy 2 
SHELTON ‘B R a N D Ss. GRANVILLE ‘um | . 
coe nba Tur Frreton Cospysser bappli able to atl Stoumi fenganes ‘ate Ww perceont of Fuel Saved 








Prodnecs csacuium withont Air Pump Not bab to wet out of order for years 


THE * ECONOMIC ” WATER TUYERE. Has aie inoying parts Ropark its own cast ina few months 

REDUCED PRICES 

Ti QD Noazlen can be taken off . latte T SP a ee nus ae id deters ica Hew olds Tun Divs Dotnte Nozere AttToMagic PNrrevoRsk ford water of a high te tore rature Into Steam Boilera 

i fired in nye mitra witha or ing tan ie Them tnjectora A toc Water Lifters are the most simple & etticiont apparatus in uae for raising & forcing wat 
ries and full paticuiar vd application to 

All commuincations to In addressed to and full informintion and prices tu bo ohtafned from 


R. R. NEWLOVE & CO., Pe 
anarneers, normnenin,| ALEX". MORTON & THOMSON, 


RESPONSIBLE AGENTS WANTED 4158 96, BUCHANAN STREET, GLASGOW 


_Ocr. Jct. 10, 1884. 10, 1884.) 


uswaia ‘o 


LINOLEUM ss 


SUP 








EAtWitd | PLANT | Cre, Fr. aa Pans Basen, &c, 


T. & W. SUMMERS, late SAVORY & SON, 


SOLE AND ORIGINAL MAKERS, 
_ &LOuUOCHSTAR, ENGLAND. 


HENRY POOLEY & SON, 


=e ECT EI placard oreaianimlaits 


6168 





NT&RANATIONAL aur en 
EXVILDITIUONS 
ondon Taa1 Mar Parad ari - 
suTdoy 1842 J It erpuol TMM? 
ais (( laa ix) ahA7 4 Royal Hoy 
athe (Clie GU) 1867 Ioval 170 
pl 1H71 & Mat dren ud 
ont wT }averywol (2) 1871 
foscow Mold} 1R72 Aytuhire ah 
fuseow (Nilvor) 187! thigh bad He 
wnitua (Any ) B75 cuty (2} 187 
brutpola (Mi)+ or) L874 Royal ( ormmwat) V477 
lrnesely (raz ) PA78 Royal Mat be 
duey lave ler Liverpool 
elbourye EE i A eR te ce tt Et al tt YN Tan X7M 
(hGd 2 slv ) T4Al Vilte titta Tsay 
Manohsatar te _ yaks hu Rul mit th A retry RTS Minn vg Wncti ty De af Cornwall (4) vor} TRAY 
Yo rkahire Bin sacl Ind usta et nbitts 1878 N i Ce wat No » Fogihearing, de (Hilve ier) 
Alnateutmtia Ju ee found ae alts rl Ghodd a Aas VED rn) Iss 


PATENTEES AND SOLE ‘MAKERS oF 


For all Commercial, Manufacturing, Rallway, and ‘Mining Vaet Adapted to the Standards of al] Nationa 


Works: 


Meet Atrvet, Lowoon, HC 
outer, and High Loval Bridge, Newcantue on Trnk 
Jommorcial Strect, Nrwro RT, Mon _ 


ALBION FOUNDRY, LIVERPOOL. 


Fennell Strooct, MANCUMMTER. 
Biddale Road, Derry 
___ Albion Works, McAlpine Strest, Guasaow 44 


BOAZ’S mut BOILER TUBE CLEANER 


ar ee a sige fe wa Ware lee le ath ies we the loadin 
thr ore _ dun ble tive Hae 
fhral ‘ ¥ ee, Dou, dit before the 


anal es cat al ene Te De te * ae 
—eees Cyt Ae ae zs : u — Hyon eta ee al pe 
. ‘ei WORKS eee WEST INDIA “DOCK ROAD, 
BHOUSEK, LONDON, E b2bs 


FRANCIS: BERRY. & SONS, 


SOWERBY BRIDGE, |: 
ENGLAND, 


P Tronfounders, 
Engineer's, 


AND "41 


pagent a = Machine Tool Makers 


CHARLES WINN & CO., 


GENERAL METAL WORKERS AND ENGINEERS, 
Head Oflices & Works} BIRMINGHAM. (GRANVILLE STREET. 


IMPROVED PORTABLE SCREWING MACHINE 








i 
ms rrr 











—-—O-—— 


Oo ox 
DETAILED DETAILED 
PRICE LISTS PRIGE LISTS 
ON ON 
APPLICATION, APPLICATION 
-o o— 





AMONG OTHERS ¥ Will BE FOUND THE FOLLOWING ADVANTACES : 


Tustantaneous release of pipe when screwed hy a sunple operation, thus dispensing with 
the slow return motion which has Inthito been a senatious delay 

A powerful elf centremg pype holder, which will gup 2in tube as tidy ae fain, without 
distorting its sh ipe or splittange it 

sumphety of the screwing anangement, whacby the mokt meaxpenenced can serew any 
mze of tube, and to any fevaiy of threads 

An arrange ment, by which the ches arc wnstautancously readjusted and are made self 
centreing, #0 that accuracy and wulormity of mize 18 agautcd 


The Best Material and Workmanship is used throughout. 4218 


London Office and Pattern Rooms: 41, HOLBORN VIADUCT, E.C. 


_ENGINEERI 










‘Contractors to Her Majesty's War Department. .-— 
MACHINERY Jior ward BOILERS, qa: 
IRON PIPES, 


Gas & Water 





POOLEY'S WEIGHING MACHINES ee 


NG. 





cee me eee 








PIPES AND CONNECTIONS. 





» Fok 







Hot Air Apparatus 


— ERECTED COMPLETE —— 1° 
THE LARGEST ANO MOST COMPLETE STOCK IN THE TRADE 
Lblastiatecd Parte Baak, [oth fififiou, hee Trae | 


FIRE ENGINES FIRE ENGINES 


WILLIAM ROSE & CO. 


Deansrate & Grosvenor Avenue, Manchester, 


( ufetloyen Crpetyes 





yr MANDRACTI NUCH OF 
x 'FIRE ESCAPES, HOSE, &c 
hicry deaetription of tare Dati. bing Apphanecs 
on Vauohor’s” Patont Hose, wt auppled by us to all 
Hadan, Fare Hrizgaden 410 





e\ ALEX. WILSON & CO. 


VAUXHALL IRONWORKS, LONDON, 8W.,, 


MANUFAC HRS OF 


The ' VAUXHALL” Donkey Pumps, The 
Direct-Acting Pumps, 


HIGH-PRESSURE SCREW ENGINES, COMPOUND SCREW 
ENGINES, Patent SURFACE CONDENSING ENGINES, 


PATENT PADDLE ENQGINE®@, HOISTING MAOHINERY 
6) ee 4212 
ILLUSTRATED PRICE aoa ON APPLICATION, 


“EXCELSIOR ” 








F, & J. BUTTERFIELD & CO., 


Fngmeers and 
Manne as rie _ — 


WOoRKSEHIRE. 












aA 
”, hae 
: Hi) 





4 c 7 | y 1 


ial — ie, Special Machinery for 


MARINE 


AND 


H ‘ # LOCOMOTIVE 
om ENCINEERS. 


ll wd Be wle'g : in ‘ 
et i 


ag ie ata 


mal J ena 


ae Ce LS Ook dl 


OVAL HOLE CUTTING AND BORING MACHINE ™: 


XVHI 


A are ae re ar ea er i a et 
oe ee —_- - ~~ 
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The PATENT ANHYDROUS LEATHER Co., Portsmouth. CHARLES FRANCIS SON & Co. 


Contractora to HTM 
Government 


Sore PATENTEES 
AND 
NMANUBACTEIRELSY OF 


ANHYDROUS LEATHER .7". 


ANT} 


COTTON BELTING. 
LEATHER HOSE, ! 
Perfectly Waterproof. ! 


5 en Ce | 
woitdraut © too formals carey 
widfly, quid fe: Gr grrstut ig 
any beqquare PEP 0 


Pp ecrie Ln Trion 


Bhort Cut Strap Butts 
and Strapping for 
Home and Export 


WATERPROOF PUMP 
BUTTS, &C. 







oe oe 


= NA -— All Watcrproof 
fe Goods arc stamped with 
ow Keyistimd Trade 
B Murk, withoub which 
fe none are gente 





me ad 

ns a, EaTARLisiint 1800 

* ACQUIRGS OMY Press and Testirmonadls 
er ars: I’rea BU7h 
This Polting wivat work at the Koyal Aquarium, tranamitting up ta 130 HP 


Ths 






. et 
- gee 
tytn 










wees 


ule sil Fans, Su Bile 
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Ne Boutow IRON. STEEL: 


-- BOLFON, I ANCASHIR E 


SS SL ~ —e Ovo 


abit 


JOHN & JOSEPH moe 


(Estab 1830), Dealers in Metals and Manufacturers of 


ee 


NSS BRASS 











Hk i 
ik 


shite 
CASTINGS IN BRASS, GUN-METAL, AND PHOSPHOR BRONZE, 


ALSO 


Mill Biassos, Reway Wagon Brasses, &c, 197 


ALBION METAL WORKS, WOODCOCK STREET, BIRMINGHAM. — 
IMPROVED PORTABLE HOISTING ENGINES, |" 


TESTIMONIAL 
Apri Dock Goamwsy, Piwterp Dirii Stibki, Porky Apt apr, 
“tet Scptouiber, isl 
Dyn sen TD bave mach pheoscre drectifyian that the (dave Noo? Mibvilles 
How fine Pty which dey Campeuny beuchit trent you some Gane aye are pavin, 
every ont foto fhe y nie casiy worked, aod doadire unount of work ata 
eared aot beam cormdldeaiths ivGamencind thoi tor Whorf purposes 
Pam, yottpsdaithiulls, TA LOCK Scoretary 
To W Mo Metsaiyi, boy Port Vdebuide Dock ( cuipoay, Parte 


Ww. WE. MEL VILLE, 
FNGUNEER AND TRONFOUNDER, 4nd 


SINOLAIRTOWN FOUNDRY, KIRKCALDY 


WM. FOSTER AND CoO., 


LIMITED, 


WELLINGTON FOUNDRY, LINCOLN. 


ars, PORTABLE ENCINES, 


| ee me, " HORIZONTAL & VERTICAL 


FIXED ENGINES 


Boilors of All Kinds. 
THRASHING MACHINES. 
,;CORN MILLS. 

SAW BENCHES, &c 
SECOND - HAND ENGINES, 


CATALOGUES & PARTICULAKS 
ON APPLICATION 





bok bs 
(vi inbbh 


Tartat 














4448 


CEMENT MANUFACTURERS 


WEST MEDINA MILLS, NEWPORT, TSLE OF WIGHT, 


Officed 17, Giacechureh St , Rondon Vatublished u upwaill of 60 years. 

Portland Cement according to the Board of Works Test, 
And estepsively usadin te nonstruotion of Mpitbead borte aud other lays uldertakings, both for the 
Hume aud neaily ever odin Uovermiuent 

dina (or Improved Roman) Coment, 

Praitogarly wdayptad for emai $01 poses, uore particularly where quick setting darequired, eich as 
the Jroakwaler atl Alderpey and the Digue at Cheleury where many theusaud tous diate bes used 
Durss A JF ALDRICH, 15, Talbot Place 
Cork THOMPSON BROTHERS, 20, Winthrop Strent, 
Hyprant (LOTWORTHY &Co, 34, 3, and 42, Tomb Ntroot. 
Root Any CURRIB&CO , 27, Wellington Btrect, ae ti 
Puywourm A G GILAKY, View tis Storey, Sutton | 
Pauis W F RICHARDS, ‘6, Hue Santenil 
Honpeanx Jol HOYXON, 8, Kua Saint Renal 4906 





AGENTS 
Vronve Medal Lowden A591 


Gold Medal Havie [aan 
Higheet Aword J'qals IN75 _ 


THE STAR RUBBER COMPANY, 





WARBIHOL NES ATORES MILLA Pecpuone ate bia 1 Y 
Wwe & Lox Rowle Street, 102, Weet Regent Lane TRENTON, NJ 
a : ‘ : Toloyr. hi “Add 
NEW YOKH, GLAKQUW UBA wloyraphic Ahir se 


Wh7 & 1", J omkiin St > 


KOSTON “NTAR,” GLASGOW 


ens A. 


KPER ARTES") 





THE OLDEST AND LARGEST MANUFACTURERS IN THE UNITED STATES, 


BRU TOOINTEIMATH TURAL THBS HAVE OLKNFD AN ERPABLINIEME NE AT 
1314, WEST HREGIAINT STREET, 
ax Weaduarters ior byrope and the Continent, where there will fe always a Stock of Gouds suitible for the 
different tiidas We beg to call your attention to the Price List, which willbe forwarded on application, and 
should van da us the favour of Comparn, our Prices and quality of Goods with othior Companion, We are 
thoroughls confident that, by giving usa mioall Sanrple Order you will be convine cd of the Hla STANDING OF 
rie Sian Hoer Coa ant, of Winch oor puarantes im Poco List spooks for iteell We would csif sont special 
attention to the Medals which we obtained at the last Melbourne Eabthition for the aupernor qualities of our 
GLasdow, 1884 Pe ttdnp and bone ; o11T 


LE GRAND & SUTCLIFF, 


ARTESIAN WELL ENGINEERS, 
100, BUNHILL ROW, LONDON. 


‘ Abyssinian” Tube Wells. 
REGISTERING TURNSTILES. 


THE TUBULAR PILE, wx 
For Bridge and Pier Building, &c., &c. 
35%) 


“LANCASTER” 


ya Apecintity of the Lance wis Btoam Tinp conelate io the FOOKP DIREC VAT VE at thoorifice of tho dis hase pipe la cones tion 

Wilh WU it KLEE AL) BOW onload worked hy the fl owat Ihde Valse se FIGQCTIOND ES 9 tion tion, isl Veg ber 
CANNGE Kit to (in rend ff tn very [re tapt in Weaver: for open and clastay the darohnr oa plpo aud th work lag 
| ete are VERY TIMED at BA SPEY PNOU MEN De PC elt te eo Safety Nave eo niy ec acwandye pedmare exit al matoet the 
meet Un Peer die valve waste ley bint of tla QU RNY Ge FEDS CR WOE force rt op Lhe PU Atti 
Peap wece cteg dh Sed tor tratrentiy Che staan pipe walle Which Pty fod Moa A REQ AGRE & Few boadl Meal Compradti i at the 
ferent Pay tte, and Metal Prades Badibidion at thee Agee ddan el Qdabl  faceciedesa hee netaed white TEMG AREY aad 
PHU TY NOY ond the teqpe beim, speelally put de a weve test to dcbagy Che PERT WARE Tf Woted by the bloat 
Fedfecdny sep pera othe Plo the mater espply bay Hhtecather daap ofthe suceeded ih ware Cupnected vith Al bP ECNG 
CUP AM aad erend prod the Tad aid die snowell as the Bieowa Daapa at Mle Hikes sband were inaction U NIN Feat 
BRUGES titting Uae Whole tha al the babototi on wed goss ANDERE AVE TAR bd PEON (Nb, new) 


DD. EK. CLARE EI], M.1.C.E. 


LANCASTER AND TONGE, 4380 
Enginorrs and Bruwafoundons PENDLETON, near MANCHESTER, Patenters and Bole Makers _ 


MAWLAM S PATENT RAILWAY TRUCK COUPLER. 


see Medals at the Alexandra Palace 
Industrial Exhibition, 1880, and 
Poterborough Exhibition, 1882 


bor coupling and un 
coupiing Kailway 
Trickw wethout he 
workinan ous out 
bog resaiired to ,o 
Intwoon the Trucks 
Vt pe Ca sbetinland pre tne 
foadihiou whatever im 
the ecandantis Coreg cag 
Chitine Ws tty niente 
onoor both of the 
Couple Chane iny 
Ry) tn uttae hed, and the 
Chains when ws 
Bw coupled miny alwo he 

honlvat ba honfothar 

4 own Aookesif re quired 
BY Suite Auntie NOW 
iiuse by the N A 
4 Coad other Rarlway 
Conia s 

By itn use the work 
A im mndre rapidly ne 
complished and with 
out the danyor to life 
whrel dud, shunting 
enprciiadly vis anc acral 


TRICKS AND TESTIMONIALS MAY BE ID\D ON APPLICATION TO aia Coupler le 
b 


ROBERT ROGER & Co., Engineers, 


“STOCKTON IRON FOUNDRY " STOOKTON-ON-TEES. 


Who are thi Solu Licinsees and Manufacturers a3l4 
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56.57 de 1. 
CURRIERS TANNERS & MANUFACTURERS OF 7% \. TANNERS, CURRIERS, 
oe ae ne LEATHER MACHINE BANDS, HOSE PIPES, Pane: 






LEATILER FIRE HOSK, 


WATERPROOF PUMP LEATHER, 
AND ALL LEATHER ARTICLES FOR ENGINEERS’ USE. 


LONG LANE, SOUTHWARK, LONDON. 






GLOVi AMD GAITER 
Leather Dressers, 








Pinup and Hydraulic Loathers, &e 












LEROYS 
wiles PATENT NON-CONDUCTING COMPOSITION 


For COATING BOILERS, STKAM PIPES, and other Steam 
Hieatad Surfaces To prevent the radiation of heat, sanyo furl, 
{noroase the power of steam, and krip the atokehole and 
engine room cool IT WHI, L AT ONCE SHOW A LEAK 
If CANNOT CATOH OR OOMMUNICATE FIRE Used by 
HM Governmont in the Dook Yards, & ,&e Three Bollers 


12 First- Class Medals 
AWARDED, 


—- —-- 


Ke Sia, Rs way 


Combs Tannery Stowmarket, 


FAT a 
he Nisove: Od an Price ba ty and Perniucon appit afwn 


eee Covercd with thia composition, will do the work of four not 
Eee COV ured May be soa whore tt haa been Inouse for twelve 
aod fifteen years Ratunatoa ghon 4", 


F. LEROY & CO., 


Gray 8t., near Philpot 8t., Commercial Road, LONDON, E 
Gniffith Street, Lower Broughton, Manchester, and Sonth Shora Road, Gateshead on Tyno 





TUCK’S PATENT PACKING 


For Steam Engines, India-Rubber Valves, &0 
TRADR WANK 


FRED* M. MEAD & CO.’S 
PATHNT “BRAGLE” 


STEAM PACKING. 


Self Lubricating, durablo, and of jow yee for Loce 
wotives, Staam Hammera, Mining Muimpe, &a 


Office . 65, Watling Street, 
Wonks KbxNninuron Roan, Lonpon, 8 1 
Anp at }ritLapeurnia, US A BHO 


EMERY AND 


TUCK & CO, LIMITED 


Rey to call attention ts tha 


wo anid § Trale Mark oo whee i 
= the ju future will pau u 

: 2 1 neh tenyth of Tuck 6 VATE T 

: p : bAd kik aso alay upon tha 


Valves (quarautenl qualhly} 
Roest oo diatia Roliber  Raltis 
*y) Muse Tobimg Banding Ba 





WF. BER HE SEL D'S 


FOSSIL MEAL COMPOSITION 


(NON-CONDUCTING MATLRIAL) 


FOR COVERING BOILERS & STEAM PIPES. 


~ adem Broup ht ont 1879 weedoadready by many thomsnnds of wtenn users all over the world 
’ ary TWO MEDALS AT AMSTERDAM PATIEPTIION According to teste meade ia Mr ob 





Contractors to tha 
Ad dail 





TLonnow 116, CANNON Ar EC Liverpoos: 42, CHAPEL 
At OanpIrr 104, Worn Docks Wonrre LAMBETH 


, DELDAM'S 











E Vi E R Y C L O TH hk 6 lark, the choitwent testing ciginee yr, one a of Fousil Meal Composition apple to PATENT 

bien Pipes which are caposed to: the weather, and working day and myebt al the wear 
Minufactured by round, will enye 1p to 20 tonk af best Welsh ld aii Con) Vieed tn dare quantities by ‘ 

ACTON & BORMAN MoM # Govermment i the Dochyarda, Ac, aftur KECEKNT tral i coupetition with all Metallic 
ANLE. ‘ other Govciingk uacd hltherta wee Mts port of Triatin waar of Sept 21nt, ist 
IS UNSURPASSABL BON st 

21, LIME STREET, TONDON, EC , and 

72, BHOH LANH, LONDON. A. HAACKE & ©0.. 7e eec op DivERecol. ENGINE 


Sour AGeNTH — For South Wales and Monmouth WoH CULLEN, 2%, Gordon Moad, Roath, ¢ 
For Scotland GEOLUE BLAIR, 


KEENAN’S — wesistenep 
PATENT 
NON-CONDUCTING 


PAPIER MACHE 


‘ardulf 
Ss, Quecn Street, Gmyow hlh4t 


PACKING 


Ta tho wRAT, and 
fsappheable for 
vers high bteasn 
and {x\draulia 
Progsures 


BELDAM PACKING & RUBBER CO. 


77, Gracochurch 8t., London, E.C. 4245 
ee PA a a 


PETER M‘°INTOSH AND SONS, 


120b, Stockwell stroet, Glasgow 
(FRQANLIMGIED 1321) 


TANNERS AND CURRIERS. 


Minule tarers of Laithor strap 
ru mdash Dare Bove ites PE aa Pb lp a 
tmp Butta Thy drei Paathere 








WILLIAM WILSON, 


BOILER MAKER, 


LILYBANK BOILER WORKS, GLASGOW, 
(KSTARLINUKD 1862,) 
Tlaving remodelled hile Works and ercoted now cst and 
most approvod mac aA maunufacturog ev ary 


dow ription ot 
IRON if 





For covering Steam and 
Liquor Boilers, Steam Coppers 
Pipes, &o, 


It provents the radiation of 
hoat and condensation of Ham, 
snd affocte s large saving in fue 

MARK and labour It lathe onky Com 
jouition not affectad hy the 
Veather or Wet, and Ix the 
only offective men conductor, 
It adberus to voxels of avery 
Khape and in every position, 
Withant any external castiigs 





AND STEEL BOILERS 





of the Highest (‘lana and for auy required pressure 
Aper Weationa Aafiematia ind ihe scat of B itera St 
On app decertee 4" 
Ton vom Kyi W eke NTATIN B HENAY, ay KY Mansion btuun 
Chau bera Jl Quoon Storia street : 


Hhista HK oi) Moatuad Daud terme aul 














For Samples, References, & furthes Ayre Me is niikind of bewbher 
1 ,. for Mech tated Byrtpamia ak 
A pat ea Paituwulars, apply to 
Cmiiiage queld oe heme ordsre 
b) oe) “is eens tlaliwuresd 
MATTHEW KEENAN, Paces 


Teticf Trlae maal samypites on 
eApid) athe rot 








SO MANUFACTURER, 
ARMAGH WORKS, TREDEGAR ROAD, NORTH BOW, LONDON, £ ne 


BINNEY & SON, 


alist STREET, CITY ROAD, LONDON, E.C. 


SHAPED ’S IMPROVED 
HICH SPEED AUTOMATICALLY-CGOVERNED ENCINES 
From 4 to 230-Horse Power. 


ho pricen aud particulura, apply to 


HENRY COLEY, Mansion House Chambers, 


1, QULEN VICTORIA STREET, BC 6307 


JOHN BEATSON & SON, 


Tanner & Currie, 


SOWERBY ERIDGE, 
ENGDANDD, = de 
Mali ida tug of PMP bh 
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Copper Wire Bown apy 
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BRANOH Yow ti .- eee 
ever es Cee ee | te We Howard Streot, ENGINE PACKING = | tar nomact ian) mes a 
Poets ENGINE OILS. cure oe : : " by eta | 
BIRMINGHAM COTTON WASTE Moore) yt raf pe Btesspad Py ag ia su are = 





lasers rant See 22, Wellington Street, COTTON BELTING IMPROVED HAND-WORKING TAPS 
Mr ae —n Ww cea ew ane ; ne de cra) ae, an pay LEEDS. 
Bi ia i aa ts city Devon ENAMELLED GavcE | JOHN H. WIDDOWSON 
Se een | Om» Queen eon Street, GLASSES, eka veer entre eee ea 
are tae Bheote, a Mieul uf ol vig! ne Ln LONDON, E.C. rth wn 


FNGINFFR, Manufacturer of Scrowing Apparatus 
Working and Machiny Taps, &6, to Whitworth’y 
Standard Threwda and Sirca, 


Britannia Works, Ordeall Lane, Salford, 
MANCHESTER. 6147 


Prica Lises Frew on APPLICATION 


Prices ou Se Shipping orders erty attended to 4390 


JOHN OAKEY & SONS, 


GENUINE EMERY, HIGHEST AWARD 

EMERY CLOTH, _ Philadelphia, 1876. 
Wellington Mills, GLASS PAPER, 
LONDON, 8.5. BLACK LEAD, &c. 
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5 
Dullvored at all Itallway Stations and Porte in Great Britain, 
Se kia 


A Kt iW 
EDWARD MERCER, 


HOLLINS IRONWORKS, 
HOLLINWOOD, MANCIESTER, 


BRIGHT SHAPED HEXAGON NUTS 


AS SUPPLIED TO THE GOVERNMENT, 
Which for high quality, fluish, and lowness of price, 
are unequalled Guorante ed accurate to Whitworth » 
standard = Prices and guinples on application 4146 








HODCKINSON & CO., LIMITED, 


MAKERH OF 





520 





Every jenn of MAQMINE OHAIN to >jBumple 
ORDSALL PATENT CHAIN WORKS, MANCHESTER 


a 


DOULTON and CO.. “STANDARD” STEAM STEAN BOILING NOZZLE > 


LAMBETH, LONDON, S.E., 


OBTAINED THE 
onxLe 


| FIRST-CLASS AWARD 


FOR 


CRUCIBLES, 


FOR GREAT BRITAIN, 
Ar ret 


SYDNEY EXHIBITION ¢ 


NEW SHTOW ROOMS, 
ALBERT EMBANKMENT, 
LONDON, SE 
DHPrPOTS: 
Granville St, Birmingham, 6, Rue de Paradis 

Poissonmiero, Paris. 





100, Soho St., Livorpool: 


Sx52 


REPVOAD PFPHRIOCEIS OF WEE 


ALLEN PATENT GOVERNOR 
i Hag, FOR STEAM ENGINES, 


See 5, er eee 








Lrade ‘turk. 


HIS GOVERNOR developes the Urmosr Power, yives 


Unironmiry oof Sieep under varying loads, and 


Economises FUPL 


HOLF PROPRIETORS — 


WHITLEY PARTNERS, 


RAILWAY WORKS, 
Td. TIUNSI, yor ENO: LN] 


THE LOWCA ENGINEERING COMPANY, LIMITED, 


(Late PLETCHLR, HNNINGS & CO) 
ENGINEERS & BOTLER MABRERS, 


LOWCA ENGINE WORKS, WHITEHAVEN, 


~~—- MAKERS 


LOCOMOTIVE TANK ENGINES 


Of all Sizos and Gaugos, from 18 inohes. 


WINDING & HAULING ENCINES, PUMPING ENCINES, 


ROLLING MILL AND STATIONARY ENGINES OF ALL KINDS, 
BLOWING BENGINES, 


AIR COMPRESSORS, VENTILATING FANS, COAL ORUSHING MACHINES, SCREENGS, 
ELEVATORS, HEAD PULLEYS, AND ALL KINDS OF COLLIERY PLANT 


STE ANET BOTTLE RS IN IRON fe STH. 
Peery anhs. Address: ‘Fowen, Whitehaven,’ 


HARTLEY & SUGDEN, LiMiTED, 


ATLAS aaa 


HALIFAX, 


MAKI ERS OF 


Vertical Multitabular 


STEAM BOILERS 


ALSO 


ORDINARY VERTICAL BOILERS. 


HOT WATER BOILERS 


(WhLDFD AND RIVETTED), 


HOT WATER VALVES, 
SLOW COMBUSTION STOVES. 


a 


448 


GDS. 
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Sar Abies 
— 


Priced Whustrated Catuloguca free on application 


____ ENGINEERING. 


HIGHEST AWARDS AT ALL THE PRINGIPAL EXHIBITIONS. tana Planing, Shaping, Drilling, Slotting, and Wheel-cutting Machines, ae Grindstone Trougha, and 


4048 


{Oct | 10, 0, 1884, 
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HEATING OR BOILING BY STEAM. 


The objectionable nowe when boiling by steam is entirely done 
away with, and the hquor Heated 
or oiled QUICKLY, ECONOMI 
CALLY, and SILENTLY. 
4 ¢* J WY fF FR Sin pipe 
BO/- 60/- 85/> 100/- 130/ 175/- 260/- 


NUMEROUS TRSTIMONIALS 


‘01 


PICKING, HOPKINS 8.00. 


_ BOW, LONDON, E 


-_ — ee eee 








All recent Improvements perfected. 


BLOWING FANS. 


For Siniths’ Fire and Cupolas, Drying Yarn, Grain, and othor sub 
atancos = Increaalag dranght ta flues, Forcing Frost Air, &c 


EXHAUSTING FANS. 


For Ventilation of Mills, Grindingg Rooms and Sewcrs , for Drawing 
off Dust, Sth and Foul Alr For Condonmig Fumes and Noxious 
Vapoura, and for Drylng Sobktances by hot or cold air 
arrangomont for Slip Ventilation, with combined fnglne 
Foyines to diive all alzer | All sizes kept in atock 
for wus proces ou application 


COLLIERY VENTILATION. 


apecial department Fang and Engines for from 10,000 to 
250,000 cubic feet of ar por minuto 5210 


Tho Sole Makersvand Proprietors of the above Fans, and of Schiele’s Patent 
Turbine Water Wheels, are: 


C. SCHIELE & CO. (The Union Encinecrine Co,,) 


2, OLARENOE BUILDINGS, BOOTH ST, MANCHESTER 


Awarded First-Class Certificate & Gold Meda! at the Calcutta International Exhibition, 1884 


GEO. CRADOCE & Co. 
WIRE ROPE WORKS, WAKEFIELD 
Makers of all Descriptions of ROUND and FLAT STEEL and IRON WIRE ROPES 


CONTRACTORS TO THE ADMIRALTY, 
SOLE MANUFACTURERS OF 


LANG'S PATENT Lik. ROPE 


A 8pocnl 
Suitable 
Full particulars 











ORDINARY OR OLD CONSTRUCTION 


WHEN NEW 





_ Awarded Royal Agricultural Society’ 8 SILVER MEDAL, 1883, 





PRIZE MEDALS received trom every Exhibition at which our Machinery has been Exhibited, viz. : 


LONDON, i851; PARI6, 1855; SOCIETY OF ARTS, 1855, LONDON, !662, DUBLIN, !865. 


WILLIAM MUIR & Co. 


BRITANNIA WORKS, SHERBOURNE ST., MANCHESTER, ENGLAND, 


MANUFACTURERS OF 

Special Brass Finishers’ Lathes, with Capstan 

esta and Guido Screw Chasing ee Aa 

Foot Lathes, Sin to 1l2in centres, Single, Double, 
or Four Pata nt Treadlan 

Power lathes, bin to72in centros, all descriptions 

Hanson's Flanging Machines, tor Klanging 
Pet of Boiler Flues 


MUIR’S IMP 
DREL LAT 
Turret Iteata 

MUIR'S PATENT PROFILE MILLING 
MACHINES, Vertval and Horizontal, of the 
Wont niga ¢ eonatruction, for Marius, Lo omotis o, 
and Gunoral hnyinecrs 

' i's Patent Rivetting Machines 

FEE re Awa Loire wairentod oor | Jordan's, Patont Multiple Drilling Ma- 

Sand R warrantod topto | Ghines, fur Boiler shells and Boller Flue Rings 
duce more Work In loss time than any other Cuttera Punehin: and Shearing Machines, all sizea 

ALFRED MUIR'S PATENT OVAL HOJ.E Lo and dese riptions j 
and CIRCULAR HOLE BORING | Plate Edge Planing Machin 
CHINK, for Beller plata, &e Loe ecial Machinery for tiled Oranance, 

HURE'S PATRNT UNIVERSAL MILLING | Ataiour Plauteua and Small Arm 
MACHINES, with two Spridles—one to work | Spee Machinery for Bewing Machine 
\ oer vid the other Horizontally 


& Co dowe in their extensive STOCK ROOMS (at Manchester only) various sizea and deacriptlons of 


OVED HOLLOW MAN- 
ES, various sizes, with Capstan or 





Double Grindatony Troughs | upon their Patont Principle 4002 


LONDON ADDRESS :-2, WALBROOEZ, H.C. 


Ocr 19 1884.) _ 


ENGIN 





Now Workeng wath Salt Water at the Health Erhintion, Weatern Gallery, No 1159 


FRESH WATER FROM SEA WATER. 


For Ships, Yachts, Torpedo Boats, and Land Stations 
Sizes 100 to 15,000 gallons (68,000 htres) per day 
Normandy’s Improved Patent Condensers, yumanteed to yield, per 1 ton of coal, 23 
tona, or 5100 gallons, of Frosh Water, which aa ot flows from the apparatus, 1s clear, cold, 
bright-looking, agreeable, and cqual in taste and appearance to the best river wate 
Normandy's Improved Patent Condensers for Steamers will prodnce water of above 
quality when worked with the Greasy Stcam from the Main Boilers, and at same time also 
supply Fresh Water for feeding these Boilers, to replace that distilled and otherwise lost, 
thus avoiding the eapenses and trouble duc to the accumulation of Sca/c in the Boilers, 
and of preparing steam specially for distilling 
The Actual Production of Frosh Water is equal to, or 7, 01 125, or 155 percent: more than 
the Borler Steam conoumed by above Condensers, depending on kind of Cond: nser selected 
Over 180 of Normandy 's Condeuscis have been supplied te Hor Majesty’ Ships, and over 
900 to the German, Damsh, Russian, Portuguese, Spamsh, Dutch, Turkish, Brasilian, 
Chilian, Japancac, and Aryentine Governments = The Royal Maul Steam Vacket Company, 
the Allan Royal Mail Steamers, the Cunard Royal Mail Steamers, and many othera for 
shipa, and an land in various parte of the w orth] = Apply to neo 


A. NORMANDY, Custom House Station, Victoria Docks, London, E 


MARINE ENCINEERS. 


M‘Arthur’s Improved UNIVERSAL 

BORING MACHINES are the Best in 

the Market for Boring Marine Engine 

Work horizontally, and are ad- 

mirably adapted for Boring, Tapping, 

and Stud inserting Made in Sizes 
to sult requirements. 





Boudneal Verily Mou hanes Ht te ft Kaci, 
ile, Horvontub Ioachial Drath | and lb kinds of 
Kagygincers and Slopluatdere laut 


A. WARTHUR & SON, 


JOHNSTONE, NB tite 
GOLD MEDAL, 


ESTABLISHED 1850. wactuaa"Se" tire 


W.FURNESS & CO.., 
Saw Mill Enoineers & Wood Working Machinists, 


Naa 3 








GOLD MEDAL, 
LONDON, ‘8561. 







fi MAND RS OF EVERY Plot hiPTION 
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MACHINERY 
WORKING IN WOOD. 


Fostiinates and Plang supplied 
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(Wustrated Catatogucs on 
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WORKS, BANKHALL, CANADA DOCK, 


pplication 


LIVERPOOL. 
LONDON OFFICE -19, WALBROOK, OANNON STREET EC ams 


A. ES 





JAMES BL 
NEWTON HEATH, gay 


MANCILES' Ec ly. 


— —_ 


PATENT 


BOILERS § 


— FEATURES -- 
DURABILITY, 
ACCESSIBILITY, 
ECONOMY OF 
FUEL. 


NO BRICKWORK REQUIRED 
LONDON OFFICE: = 


WwW. FF. COTT, 
79%, GRAGECHURGH STREET, E.C. 

























——(a) —— 
VARIOUS SIZBS IN STUCK AND 
PROGRESS 5OUD 


rere 


ERERING. 


XX] 








THE “GOSLING” IMPROVED PATENT 


FUEL ECONOMISER 


FOR CORNISH, LANCASHIRE, OR ANY HORIZONTAL FLUED BOILERS 


WITH OR WETHOUP GADPLOWAS LURES 


No Biving Whatover -No Alteration ot Boiler 


Siniple- Bunily uot dd 
Jed Jiabour to ee Ho Antotitbie dar ts Action 


-Requires no Sk. 


Improves the Draught Utilurves the Heat in the Prope: Place Is an 
Mxcellent Smoke Burner Catuot petoout of Ouder Substantial and 


Thoroughly [offre ut 


Tat GOSLING FCONOMTISER chrvtiy dsenbacd~ tab towin op Tin ottin, 


Sibaw Ustas, TH hFPOkP WHO CoNTIMiE Ard fi tiise os Now. Bolerke  ~teatgp 
OBLAUIN PARTICULARS OF THE. INVENTION Lbbekb tate Nn 
Por Drees, Postemonet , OMe! hepartsy dey dy. apply te 


ROBERT GOSLING & CO. 


HATTON COURT, IPSWICH, ENGLAND 
@ FOREIGN AGENTS WANTED 





Brown, BavLey, DxoN & Co, 


Bessemer Steel Weldless Tires, 


AXLES, SPRINGS AND RAILWAY PLANT, 


SPECIAL GUARANTEED SPRING STEEL 


For Rabway, Locomotise (urn cnad Wao, and abo for head Yan day and Darr, &e , Apres, 


PLANISHED STEEL BARS FOR SHAFTING, 
STEEL SHOVEL AND PLOUGH PLATES, STEEL SHEETS, 
Wlating and Hereen Bars, ke., 
BESSEMER ROUNDS, ROLLER BARS AND STEEL FORCINGS, 


Licht Reals for Pit, Colhery and Quarry Work Tramways, &e, &e, 


SHHEEIHLD. 


We 


AnTh 


LONDON OFFICE: 1, QUEEN VICTORIA STREET, E.C. 


AITKEN, Mc.NEIL and CO., Engineers, 
Colonial Iron Works, Helen Street, Govan, GLASGOW, 


MABE LS Of 
THOMSON & BLACK'S 
PATENT 


FIVE-ROLLER (ea 
SUGAR 
CANE 

MILL, 





: i Masthave ll gins oF 


SUGARCANE 
_ MLS, 





STEAM ENGINES, 
hea STEAM BOILERS, 
9 WATER WHEELS, 


Sy anes TRIPLE EFTET. 
773% OF JUICE VACUUM PANS, 
w aEROM. “a CENTRIFUGALS, 


And all the Requisites 
for Pupar Plantations 


SUGAR CANE. 


SILVER MEDAL, MELBO JRNE, 1881! 
TUBES and FITTINGS tor Gas, Steam, and 
Waler, Galvanised, Enamelled and Hydraulic 
Tubes, Boiler Tubes and Fittings, Gastitters’ 
Tools Brass Cocks Anti-Corrodo Tubes and 

Fittings coated by Barff's Rustless Process 


JOHN SPENCER, 


GQLOBE TUBE WORKS, WEDNESBURY 
And 3, Queen Strect Place, London,EC  4¢y. 


ROBERT HARVEY & COMPY. 


(late D Coon & 40) 


COLONIAL ENCINEERS, 


Park Grove Iron Works, 
GLASGOW, 


Makers of 
























ALSO 


STEAM 
HAMMERS, 


Slophuide rs und Poderimakers: Tools 


PATENT STEAM & HYDRAULIC 


XX ENGINEERING, — (Oe, 10, 1884. 
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“2 ( GLASGOW -&5, ROBERTSON STREET 
r ne LONDON -126, BISHOPSGATE STREET, WITHIN. 
e ‘) = . MANCHESTER 12, LANCASTER AVENUE. 


GLASGOW RUBBER WORKS, GLASGOW. | & | Lvznroo. 27, waren STREET | sat 


an 








WROUGHT rROoOW 


askin PULLEYS 


ANI) 


NOTICE. 


RICHARDS & Co, 


ABERDEEN, 


ARE TOM 








LEATHER BELTING. 


oe J.O.R. OKBS, M.1-011. Ei., 
Uriginal and Sole Makers 99, QUEEN VICTORIA ST., LONDON, E.C, *” 


CELEBRATED HOWELL & CO. jercrrato tose wor SHEFFIELD, 


Manufucturorg of all kinds of 


Manuta turers of all kinds of . 
~') Wrought Iron, L lded 
Vateher Hoselsesst" HOWELLS STEEL TU BES.) = 


FILES, SAWS, &. ‘Wi nes FITTINGS, &c, Also 


Bi pritnatpm ip ik SN ator a 


HOWELLS PATENT HOMOG ENKOUS | “METAL. “AND CAST STEET, TUBES 


Owing to iitenion mathe s havin been 


STAMPED with the word Vaaehes p IALITY | | R fol N A N D S T E os L V7X2 
Toamaitation of oar Phase, we 
oe OPEC | GOPPER-GOATED TUBES. 


NEW TRADE MARK, Josuta Hear & 00,, Ltd. Manufacturers of Heap 8 Patent Pipe dé Bolt Serewing Machinestrem wilh. 


Either hy Hand or Power Also SCREWING TACKI E of every desoription 














And hers by call atlention to 
Chae diet that tee 


GENUINE VAUCHER 





wilhoan duture he 


Stamped GVEry 30 {t, tower holt rein ml iene 5 i voVedt Ving) Welt Re rewerig a Naud Hand Pipe Kurewing Band re ila. Mau hloe 
aig ate “ Lettres | Hy elu A Ny peak Appa Veq¢ oon Maa hin | Mardin A Sie me 
eu Machine ‘yin to dj in ars fo lyin gin te lin Dipe Adu to ne Pips yin an fir Mlb Atanal gto ctr 1 lyn 
will { i] O1, DHAM “ROAD ENGINEERS’ TOOL WORKS, ASHTON-UNDER-LYNE dilustrated Catatoane pe Prices tyoon Gpnhon 
rout Stain p, Ulus— Prices just Roduced 20 por cont, Send for Illustrated Cataloguo with Reda duced Prioc 4262 


ra UCHEICS Fhe DIRECT HYDRAULIC SYSTEM 


| ea PEEPILSGLIN SON'S PATH ND 
As APPLELD 
9 ECV ESE IN G 


PATENT, abs < DMACHINES. 





' Hoor P Rorewkny 
Mavhine B siya on 


Hi eS ial ‘ane 




















AND WE WARN OUR FRIENDS ) 
AGAIXND IMITATIONS i THE SPECIAL FEATURES ARE 


BRIEFLY AS FOLLOWS .— 


let The use of an Accumulator !sa ad- 
vantageously dispensed with 


tet atelier 


2nd The power required to drive the 
* Pump 70 per cent lesa than any 
wu other syatem 
= 3rd The working proesasure fn esac 
a machine easily varted to suit ae 
a ferent classes of work 
AND CO tw 4th The weight of a complete pene is 
‘y Rdout One-third of any other Hy 
xs diaulic system 


oth The first t cost of a compote pent 


Aberdeen and Montrose | Sem a BS 


ine ee ee ae 
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29, LAWRENCE LANE, EC. HIGGINSON & CO., mexSey ST wEET LIVERPOOL 





_ Oct. 10, Se ENGIN ERING. XXM1 


ee — one 2 cap —= 
mua 5] ai TE 5 LG ey \_ STURT , 


20, BUCKLERSBURY, E.C. 
























WEST CUMBERLAND TRON P STEEL COMPAN Y Limited 15 & 17, ROYAL EXCHANGE SQUARE 


WOoOREINGTONW, COVUMBARLAMNMD, 


MANLFACTURERA UF 


HAMATITE PIG IRON, BESSEMER STEHICL RAILS 


SIEMENS-MARTIN STEEL PLATES FOR SHIPS, BOILERS, BRIDGES, &. «= 


Silver Medal, Paris, 1867; Highest Award, Pluladelphia, 1876; Gold Medals (Highest Awards), South Africa, 1877; Paris, 1878; 
Sydney, 1879; Melbourne, 1880; Adelaide, 1881; New Zealand, 1882; for Excellent Quality of Material & Good Workmanship. 







Tramway i Rails, 






ENGINE ROLLS CUT 
AND FOR 





Thomson's Palent Winch, Block, 
Holst 


CAR BUILDERS: ALL SECTIONS. 


will raise a load ten thtnes quichor than his 
Patent Serew Block, where light lifta art 
required, pe f, 10, 15, or oO ewe 


The Suspended Lever Weighing Machine 
ig now Jangcly used in alls ountrics 





Thomson's 
Screw Pulley 


Patent Winch KERR & STUART’S 
sl THOMSON (late Wm. Thomson & Co. ), Engineer, Kinning Park, GLASGOW. Patent Tramway System 


Wholesale Agents in London:~ LOUDON BROS, 156, Upper Thames Street EC asin 


- —-0o -— 


v“. @ ESTIMATES AND DRAWINGS ON 
| WEIGHING MACHINES ‘j,i 
nal ALL SORTS yi, Meee. Ae 


‘PATENT PORTABLE 
RAILWAY. 


(See Ads crtine tocnts pres choy 469 





> ALES ANSON SON 


WHESSOE FOUNDRY 


f N HO 
no by bir 
f \| mINte [ 0) naa : rey oo cai Manufactured b by CHARLES L WETT 


“THE PATENT ACCESSIBLE" 


CENTRIFUGAL PUMP 


ee ee sine Bethe id 


Boo 
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: een 
_& 
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H. M. WILSON, e 
IMA RIN BG &éc GG BIN FRAT BIN GIIN eR, * a Bia 


i 
tion J bey MIN 


BLYTH FOUNDRY AND ENGINE WORKS, BLYTH, NORTHUMBERLAND. °*™ ANCHOLME TOGO PIG 


SExieE RUF AIRS &xvo. 


The “RELIABLE” LAUNCH BOILER. GOLD MEDAL, PARIS, 1878. 
F GAUGE GL£ GLASSES 


EN AMELS 
For Iron, Cas‘-iron, vas.-Iron, Copper, &. 


"po, BUILBERT MARTI 


-_ 









wl For Description, see page 312 ; 
_ ft ee * ENGINEERING,” us 11, 1884. if ee 
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Data atic a Mounnufacturer 
{]yr 
LN eM Ons hee ee ied nj grubendaee Sp engl a 


i] oe a Coes a, a ee a ee 
wet, - athe So, fers 7 2 c “ 
weeet eee ety dove Weaeseee=) Peraen Nes ee somEaae 
Fe 


PAT ENT 


RED REFLECTING 
GAUGE GLASS, 


Showtng chrough the water 
A Broa Red Line 


oe 
tre. — Fy 
. 
ww 


NB AI Classes are of 
thetinestanality and manu 
tactured capresaly to resist 
eatreme presse 


._, REDO REFLECTING 


SSV1D aDNVS 


This is the Best Boiler yet introduced for Launch purposes, and possesses all the te of both Miran return tube and Lo: oimo- 


tase Boilers, with the fullowing additional advantages Accessibility for Ss Consumption of Smoke, Faciteos for Cle ming, &¢ DiPOoT 


@ RK | & 2, FALCON STREET, 


For Prices and Full Particulars, apply to Aldorsgat Street, 


CHARLES BURRELL & SONS, Limtd., Engineers, |ptiyn LONDON, BO 


in black is of a nek Rye ki Pr HY 


TERETE ORD, WORFEOLK. Red E. M. HAMBURGER. 





eo Pi ' 4 - Bees 
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ogg HP, SEIDMOR 
ap awn HP. SKIDMORE ties 
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PHLLWRIGHTS, BOILER 


poipteng L BARROW SECTIONAL BOILER: 
wu, Font tim, (SAFETY, ECONOMY, © High-Pressure re, Superheated Staam. 
3 420,000 HP. KLRERBY ‘SUPPLIER, 





MORTICE Saini DURABILITY. a2" 
WHEELS =o All TESTED to 800 lbs, PER SQUARE BC. 


MACHINE MOULDED Important Improvements. Considerable Reduotion in 
eames of eae m8 of ates Tubes. 
y eaee St team ty on 


and Se 

bag, ay Freight and Transport 
Numerous Testimonials after 10 to 15 years tse. 
Price Lists, with Testimonials and full particulars on appli- 


cation to the Manufacturers, 
_ 














HODGKINSON & CO.’S 


HAND-MADE PAPERS 


Drawings, Spoctfeatlons, Account Books, &. 


' ‘The most sultable for Hogineers and others, 5268 
CAN BE OBTAINED THROUGH ALL STATIONERS 








BARROW.| IN-FU RNESS, 


OR OF TRE s0La Lowel Avmem, 


=~ fH MACHINERY & HAROWARE OOMPLNT, 1 OOMPANT, i, 11 jneen Tistoria 8, London, £8 







Puepigase 


ETNA WORKS, 
SMETHWICK, 


Near BIRMINGHAM. 


= THE MACHINER & RAW COMPANY, LTD. 


VERY LOW IN PRIDE, YA) 147, QUERH YICTORE STREET, ¥, BA, 

























suis, strom, = Horizontal High Pressure Steam Engines 
Lene eS ; ae ft, in. & | 
on 7 0 | 89 10 
: | 8 6 | 115 10 
es e 7 | 178 10 
aN q slat kfll _ , 861 8 9 | 194 10 
\ uN { IF eal Pal Tak) PEROT ak w K P 
an a om ga eee Ori sears ae 
WARRINGTON WIRE ROPEWORKS | wee De a laeaiica ce cgaiaa Se 10 BE SEEN IN OUR HOW ROOMS AT ABOVE ADDRESS. _ 
LIMITED. = os LATHES i 
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THE DEE IRON WORKS. 


Tus business now carried on by Messrs, Henry 
Wood _ oe at ues ected orks situated at 
Haltney, about two miles ‘Cheater, was originall 
eatabliahed at Stourb in the year 1780. The 
Saltney Works were built about the year 1847 for 
the exclusive manufacture of large anchors and 
cables. There are also branch ostabluhments at 
Stourbridge and Liv 1, whilet an affiliated 
concern is carried on % Messrs. George Wood 
and Co at Limehouse, in the east of London. 


amongst those thrown to the members of the 
Tron and Steel Institute during the recent Chester 


meeting. 
The chief articles manufactured are anchors and 
chains of various descriptions. Here were forged 
_ in the year 1847 the anchors for the Great Eaatern, 
some of which weighed seven tons each; whilst 
thoes whose memory carries them back to the first 
Prhibition, will recollect the heavy 5 in. chain 
that this firm contributed, and which, 1t may be 
mentioned, gained a prize medal. As another point 
of historical interest we may refer to the great in- 
ternational anchor trials which were carried out in 
1852, when the Trotman and Porter anchors, made 
by Wood Brothers—the then style of the firm— 
came out very successfully, being found to possess 


O 





the greatest holding 
however, is ancient 
we still find the Saltney firm manufacturing anchors 
and cables of the est size. The latest Cunard 
liner, the Umbria, ost the largest ship afloat, 
has received her outfit of ground tackle from these 
works. The links of the bower cable are of 24 in. 
iron, A sample of this chain, which we saw on the 
ocoasion of our visit, was tested to deatruction at 
the Lloyd's pos house adjacent, and broke at a 
atrain of 213 tons 6 owt., which is about 76 per 
vent, above the eogcae standard. 

As wo pass from the offices we nome to shop No. 1, 
which is used for a, cable and mooring swivels, 
and shackles and gen forging. Here there are 
four fires, Adjoining this is another shop, in which 
work of a similar description is carried on, but which 
is capable of taking heavier joba, there being two 
ground fires here, Another ? close by is used 
for lighter work of the same kind. We now pass to 
anchor shops Nos, 3 and 3, where anchors between 
12 owt, and ¢0 owt. are forged. Here are | 
awing hand beatles or drop hammers used for weld- 
ing up the crowns of anchors. These beetios con- 
nist of w bar of iron 24 ft, 6 in. long, at the end of 
which isa head for atriking the blow. This is sus- 

ded by chains over pulleys 
above, and is hauled up Pasar we of 20 ft. by 
vight men, atid when to f 
distance gives a hesvy blow. ; 

On this side of the works there is a foundry where 
castings naed for studded cable and in anchor work 
are Toade. Herealso tre cast paris for ships’ wind- 
lnnees, capstens, ce. Next to this foundry is « 
muithy where the general antithe’ work, principally 


This, 


wers by 40 per cent, 
tory, but in the present day 


r 


4 


The | ratus. The shank is of flattened section, and when 
principal seat of manufacture is, however, at the | the hammer is required to be raised, is gripped by 
works we are about to describe and which were , the two friction 


| 
| 


Fig yi 


placed in the | onal 
through that | bendin 


in connection with crane chain fittings, is carried 
on. Hooks for a working load up to 00 tons are 
here made. Above is a fitting shop with lathes, 
planing, and other machine tools, At the time of 
our visit some pillars for copper rolling mills wore 
here in hand. 

In anchor shops Nos. 4 and 5, anchors up to 
160 owt. are forged. Here are suspended 8 cwt 
beetles or drop hammers on the same principle as 
those already referred to, but worked by power. 
Wo give below in Fig. 1 a sketch of this appa- 


ulleys. One of the latter 1s 
keyed on to the driving shaft, whilst the second 
runs in # shifting frame Having a honzontal motion. 
This is controlled by a lever worked by the amith 
from the ground level. When the hammor has 
been raised to the required height the operator 
releases it from between the friction pulleys, and 
it descends on to the work below. Attached to the 
head of the hammer are three or four guide chains, 
and by means of these the blow 1s directed to any 
required part within a given radius, so that the 
work itself need not be shifted in order to make a 
weld of considerable area. In this shop are three 
large ground fires, which it may be noticed require 
8 tons of slack to make them up to their full 
capacity. The crown weld of a 5-ton anchor would 
be in the fire three fiours, and in greatest section 





would be 18 in. by 241n. Near each fire thore is a 
tripping pit about 6 ft. deep. This is for the pur- 
6 of turning the anchor over when being taken 
rom the fire to the anvil. The heat is got on the 
underside, and the blow must be on the same side 
to make the weld No, & anchor shop ia similar 
to that just described. 
We now pass to forge No. 1, where there us a 
80 owt, steam hammer by Messrs. Tannett, Walker, 
and Co,, of Leeds. There is also a Nasmyth steam 
hammer of 25 cwt. Here are a large pair of croco- 
dile shears, and two heating furnaces with steam 
boulera above. The shop ia commanded by suit- 
able cranes, and is capablo of dealing with forgings 
of 10 tons weight. 

Noar here is a 60 horse-power horizontal engine, 
which drives two 72 in. fans used for sup Fin 
blast for the forges. They are gobs by belt an 
spur gearing’ to the engine, and run at 1200 re- 
volutions minute. This engine also works the 
beetles raterred to. There are four Cornish boilers, 
averaging 28 ft. long and 6 ft. in diameter. They 
are worked at 40 lb,, and one is heated by the gleed 
oven which us attached to it. Gleed is a descri: 
tion of soft coke usod exclusively by the o 
makers. It is made from a highly bituminous 
, and care is taken to eliminate all sulphur 
during ita ration. Near these boilers are link 
esand a pair of “ Jack-in-the-box” 
shears. In these the lower jaw is worked by a 
cam motion from below. This allows the knife to 
drop to its full extent immediately the cut is made, 
and #0 gives the workmen plenty of time to place 
the work in position ready for the next operation, 
This machine will cut a piece of bar iron 49 in, in 


























to press 
slowly conducted, in order to prevent injury to the 


diameter with a scarf Tin, long. The link in the 
straight 1s taken from these shears and put into a 
heatin 
of the link-bending machines referred to. 
these 1s of the vertical type, whilst the other works 
horizontally. 


furnace, and from thence taken to either 
One of 


In the former the end of the straight 
link is placed under # stud on a revolving mandrel, 
and is then firmly wedged in ita place by means 
of a pert of the mandrel which is made to take out 
for the purpose The mandrel is oval in shapo, and 
is of the necessary size to make the link which is 
formed on it by means of a roller. The mandrel 
revolves whilst the roller ramains above it, but the 
requisite vertical motion, required by the latter on 
account of the oval shape of the mandrel, is 
obtained from an eccentric worked from the main 
shaft. Links up to 3 im. diameter are bent on this 
machine In the horizontal machine the mandrel 1s 

laced on a plate from which an iron atud projects. 

his engages in a slotted hole in the mandrel, 
which, of course, 1s oval in plan, in order to turn 
out the link of required form. The bottom of this 
mandrel has testh cast on it, and is worked by a 
spurwhecl, keyed on a vertical shaft. The latter 
is drivon by worm and wheel above. The shifting 
end to the mandrel is here also used to hold the link 
firmly under the stud fixed for the purpose, and as 
the mandrel revolves it turns the link by causing it 
ainst two rollers. The operation 1s very 


fibre of the iron. Links from 81m up to 6in are 
turned in the latter machine, but even larger aizos 
could be worked if required, for such purposes as 
heavy mooring chains or other work of a smular 
nature, Both these machines are driven by a amall 
beam engine, having a 16 in. cylinder with a 30 in. 
stroke. 

In the cable department we come first to shop 
No. 1, which contains fourteen fires. Here cables 
are made from lim. up to 19 in , both by mde and 
end work. In ‘‘side work” the links are cut with 
a acarf, and are bent by the machine, whilst in the 
‘*end work” the chain 1s made by hand direct from 
links in the straight which have been cut off square 
Both atudded and short link, or unsatudded cable, 
are made here. The studs aro the short pieces of 
cast iron that are placed across the linka to 
enable the latter better to take tho strain. In 
cable shop No 2 there are five fires. Here the 
next range of sizes, those between 1} in to 2} in., 
is made Shops Nos. 3 and 4 have ten tires, and 
provide for cable from 2jin up to Sin. No, & 
shop is used for large moormg chains and work of 
especially heavy description. There are two down 
fires and a jib crane for shifting the work Chain 
up to Gin. rectangular section is made here. It 
will perhaps be of interest to note that in chain of 
the latter description the links are made of heavier 
section at tho ends, in order to allow for wear. At 
the back of No. 3 cable shop 18 a hydraulic chain 
testing machine, which will teat up to 105 tons and 
take lengths of 31 yards. 

From the cable department we pass to two 
anchor shops, known as Nos, 7 and 8, where amall 
anchora, kedges, &c., are made. Near here there is 
a hydraulic anchor testing machine of tho ordinary 

- this firm, we believe, being accorded special 
privileges by the Government in the matter of teat- 
ing their own anchors. We now come to another 
forge where there 1s a 36 cwt. Nasmyth steam 
hammer and two heating furnaces. Here anchor 
work and general forgings are turned out. In 
forge No. 4 is a 20 owt, Nasmyth hammer and 
one heating furnace, together with shears, &c. 
Forge No. 6 has a 16 owt. steain hammer, by 
Massey. Above moat of the heating furnaces steam 
boilers are placed. 

In the centre of the works aro situated shops set 
apart for the manufacture of crane chain, ‘rane 
lashings, and colliery chains. These have aiways 
been an important branch of manufacture at the 
Saltuey Works, Mosars, Wood making a point of 
producing a chain of special quality for these impor- 
tant uses, There are thirty-six fires in this de- 
partment, and close by is a testing house in connec- 
tion with this section of the works. 

Messrs. Wood manufacture eight or nine diffe- 
rent types of anchors. These consiat of the ordi- 
pat iron stock anchor, the Admiralty, the Pr ser,y 
(old and improved), Porter's, Trotman’s, s 
and lastly Wood's improved anchor with solid 
palm. The last four are swivel anchors. There 
are also Norris's and Batteley's patterns; these 
are also swivel anchors. With regard to ‘‘ Wood's 
improved,” we cannot do better than quote 
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wide by 1.5 mm. thick, with vulcanised fibre tape, | bears evidence, as a glance at our illustrations will 


Ob mm. thick interposed between the adjoining 
Jayors. Each strip makes four complete convolu- 
tions, its length being 93.4 ft. The copper in the 
armature weighs only 54 1b., and is so tightly 
wound and firmly held that it will stand a great 
amount of rough e, and even of violence, 
without detriment. e actual measured rosiat- 
ance between the two collector discs 18 .0062 vhm. 

At 600 revolutions per minute the electromotive 
force at the terminals is 110 volts, 10 volte being 
allowed for posmble loss in leads. This margin is 
capable of being regulated by the exciting current 
from the Siemens D 9 series-wound dynamo. 

Probably the most novel and striking feature in 
the clectric exhibits at the Health Exhibition is the 
ingenious arrangement devised by Mr. Ferranti 
for forming @ perfect sliding oontact between the 
collector diacs and the main leads which convey 
the ourrent to the lamps All forms of brushes 
and bearing blocks interpose a considerable remst- 
ance in the circuit, because thoy must be covered 
with a film of lubricating material, and at the best, 
make only a series of intermittent contacts, which 
become less and less continuous as the surface of 
the collector 1s impaired by sparking. Mr. Fer- 
ranti has therefore discard all elastic appliances 
between his fixed and rotating apphances, and 
in place of them has filled the space with a film of 
mercury under pressure, which from sta perfect 
fluidity adapta itaclf tou both surfaces, clinging to 
them with an even force which insures a siliite 
contact over a large oxtent of surface, with the 
minimum of resistance, 

The collectors are shown in Figs 1 and 2, and to 
a larger scale in Figs, 8 and They are formed 
entirely of steel and cast iron to prevent amalgama- 
tion, and cach consists of a disc P fixed to one of 
the central conductors, and rotating within a case 
or cover bored to such a s1z6 as to leave a cloarance 
apace between the two. These cases are made in 
halves, the division being Qiametrical, and are 
mounted upon trunnion pieces R R oarried by 
intervening lvory non-conducting piecea upun the 
studs Q Q, which project from the main bearing. 
One of tha trunnion pieces for each collector has 
an extension which is permanently connected by a 
copper bar to the main leads laid beneath the ground 
(Fig. 9). The meroury 1s introduced into the caso 
by the cup and pipe at the top, and when the 
machine is at reat it lies in the lowor part, from 
whioh it can be withdrawn by a tap. When tho 
collector rotates its friction carries the mercury with 
it, while the centrifugal force drives the fluid to- 
wards the edge of the disc, spreading it in a film 
over both faces and the periphery of the oollector, 
and get it againat tho surfaces with a force 
which is measured by the height the meroury rises 
in the gauge glass. <A head of 3in. can be main- 
tained with practically no heating, and a perfect 
contact obtained without friction, Any stray drops 
which escape from the disc get into the grooves in 
the casing and run down the gutter, shown 1n 
dotted lines in Fig. 9, into the bottom again. 


The method of oiling is peculiar and interesting. 
Au oil tank 1s placed as shown in Fig. 1, but at a 
considerably greater elevation in order that there 
may be a head of several fect at the bearings. 
From the tank, pipes are led to all the places need- 
ing lubrication, the continuity of the pipe being 
maintained into the bearing, The last inch or two 
is of glass, and above this there is an adjuatable 
valve by which the flow oan be regulated until xt 1s 
aven to fall drop by drop thro the glasa tube. 
Should the bearing show signs o ming warm, 
the valve can be opened, and the full pressure be 
brought to bear to force the oil between the two 
surfaces. 


The Hammond Company have a complete aystem 
for incandesoence lighting, including switches, fumble 
cut-outs, junotion-boxes, and all the rest of the 
small fittings which exercise ao great an influence 
upon the satisfactory working of an installation. 
They are all made to gauge, and are interchangeable 
throughout. Great care is taken to make con- 
tacts, and a special farm of coupling has de- 
vised, resembling a union joint in pipe-work, which 
dusures the surtaces being brougnt into the moat 
intimate contact, and rigidly held there. The 
awitches all break the circuit at two places gimul- 
taneously, and — the most ciapls contact for 
the passage of the current. The lamp-holders are 
a modification of the well-known Swan , and 
the out-oute are so designed that they can be re- 
newed in a moment when fused. The whole system 


show, of an amaunt of mechanical and engineer 
ing skill that is not excelled in the productions 
of any other electrical firm ; ore7 detail shows 
marks of careful consideration, and an inspection 
of the workshops in Appold-atrest, Finsbury, de- 
roonstrates that the manufacture is carried out on a 
rigid system, which assures that the care exercised 
in the drawing office shall be fy ragaai by 
accurate workmanship and aplendid finish. 





PATENT MUSEUM LIBRARY, SOUTH 
KENSINGTON, 
To tar Epitor or ENGINxERING. 

Sia,—For « practical illustration of « retrograde move- 
ment, I would respectfully commend your readers to the 
Patent Museum Library at South Kensington, 

Under the old regume (vide ‘‘Searcher’s” letter in your 
isso of March 7, 1884, p. 217), It was possible to see 
the printed specifications of patents (an a favour, and 
when they were not “‘in the colonel’s private room,” 
as I invariably found them to be) about 5 o'clock on 
the Saturday evening, or, that iu, about seven hours 
after they could be consulted at the Patent Office in 
Southampton Buildings, a distance of certainly not 
more than five miles separating the two places. This 
however, for a Government department was fairly good 
work, But, under the new order of things, when every- 
thing elae connec with potent is advanong with 

antic strides, South Kensington 1 (as she ever was 
ar behind in tho race, for mow I find that the prin 
publications are not vistble until Monday morning, that 
18, forty-sight hours are required to pouvey them five 
iniles, truly a marvellous performance in these days of 
underground railways (N.B. Temple to South Kensing- 
ton, return fare a few pence, time occupied on the dou 
jetta by any one, nof in Government service, about one 

our 

And the cause of all this dolay uw, as one of the atten- 
danta informed me, with more candour than discretion, 
simply because the Science and Art Pope anent does not 
care to entrust any one in the Patent Museum Library 
with the necessary funds to pay for the carriage of the 
publications, hence they go through the long performance 
of being taken to the Science and Art Department Stores 
checked in, examined, &o,, and an unknown quality 0: 
red tapism is expended where there 1s no occasion what 
ever for it, 

Perhaps the wubordinatea of the library were mout to 
blame for the errors mentioned in ‘ Searcher's” letter, 
but here I take it is & clear case against the heads of the 
departments concerned, Apologising for thus troubling 
you, I remain, Sir, yours obediently, 

AN AGGRIEVED ONE, 


= 


RAILWAY BRAKES. 
To tHe Eviton oF ENGINEERING, 
S1rr,—Many letters and articles have recently appeared 
in the papers upon this subject; but it appears to me that 
most of the letters are inaccurate, and are chiefly inspired 
by a demre to advertise the Westinghouse automatic 





brake, and many of the articles, being founded upon mis- 
statements in the letters, are scarcely caloulated to give 
the publio a correct idea of the position of the brake ques- 


tion at the present moment. 

Amongst others, much comment has been made upon a 
letter in the Temes of the 10th inst., purporting to be 
written by an © Express Driver,” who, after expressing in 
aummewhat flowery language the comfort which he feala 
with a brake which can ba applied by Avmself with ‘one 
wrist,” somewhat illogioally advanoea this as 
an ment in favour of ‘‘ automatic” brakes. Upon 
this, he proceeds to condemn every form of continuous 
brake, except the Ahora donee? automatic, which he says 
“never fatle; it bas saved my life or limbe five times, and 
I may at i ta the best,” 

on this illogical letter the 7smes founded a leader 
practically advocating the adoption of the Westinghouse 
automatic brake without further inguiry. As, however 
the writer of this article speaks of railway companies as if 
they were commonly in the habit o vaing engines 
“notorously addicted to breaking ther cranka,” it is 
pretty evident that he had no deep acquaintance with his 


subject. 

N ow an investigation of the Board of Trade returna for 
the years 1880 to 1883 shown, that during four years the 
Weatinghouse brakes ran 71,000,000 miles with 3900 
failures being about 55 failures for each million miles 
run; whilet the vacuum brakes dunng the same pariod 


ran 107,500,000 miles with only 1074 failures, or only 


turn of 


about 10 feilurea for each million miles run; ppl . 


ratio of 550 failures of the Westinghouse brakes to 
failures of the vaouum brakes. So far for “ Express 


Driver's” ow “never f 


I do not wonder he declines to disclose his name, and 
gives no reference to authentic returns of the accidents he 


refers to as 


having occurred his experience. 
The Ratunkay Rone in an article last week alludes to 
and compares than with an anonymous 
{gee in the Times of 
the 18th nat. “EK. 1. ig er inatanoes of failures 
and 11 instances of the 


the above > ene 
letter signed ‘' EK. L, A.,” which 


of the simple yvaouum 
automatic vaquum brake employed by the Midland Rail 


evidence is against” me, 


-| was caused: Firat, bY the use of the permissive block 


way, and because these are described by ‘2. L, A.” in 
what the Saturday Rervewer calla “thrilling terms,” he calls 
upon me to give ‘‘aome more decided statements some- 
ching mor the slevens of ‘K. L. A ,'” and intimates 
that until I do ao he considers “the preponderance of 
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In the Alrst I do not pro to attempt to 
describe, railway tein * thellitng term" } Sat ae 
ware I to imitate “FE. L. A.” there would be no diffoulty 
whatever in d eo with reference toa great many of 
failures the Weatinghouse brake above referred 
Ning ee bp tes by npn og ey 

ea upon what appears to me 
jae te ot the authentio returne of the Board 


viz., the 
of Trade over the last four years; as it appears to me 


that these fi are entitled to far more weight than the 
selection and description In “thrilling terms” of a few 
cased, 


Whilst, however, commenting u “eK, OC. Als” 
tter, I may observe that he ere from a failing 
common to Mr. Westinghouse's advocates, viz., » tend 

to appeal tothe Hoard of Trade returns whore th 
againat vacuum brakes, and to quote the Board of r) 
as infallible when they deduce from their returns the con- 
clusion that it is essential automatic brakea should be 
adopted; but at other times, to dispute the acouracy of 
these returns, because they tell in the aggregate, and 
indeed, also, fatally, in partioular , against the 
Westinghouse brake. I prefer on my to accept the 
only official returns which we have, and to draw my oon- 
clugions from them, and I venture to think that the bulk 
of the public will th me. 

There 1s no doubt that the chief cause of the failures of 
the Westinghouse brake is the complication of its various 

rtd. Mr. Westinghouse had up to the end of August 

883, taken out 28 brake patents pontalaing 150 claima 0 
various kinds, and to those familiar with his brake it is 

uite unnecessary to dilate upon the enormous complica- 
den of his apparatus as now employed, and particularly 
upon the dangers incident to the employment of his triple 
and other valves, 

That thisia not merely my own opinion, is shown by 
the report of Colonel Yolland on the Blackburn accident, 
dated 6th October 1881, wltero he says (p. 20). “The 
Westinghouse automatic air pressure brake is @ very 
clever ingenioua piece of mechanism, made up of av 
great number of separate parts to give it the automatic 
action ; but, asia well known, the greater the number of 
parts in any piece of mechanism the greater is the lintility 
of failure, and I consider that the Galsldty to apply ctself 
when not required and when there 1s no accident, and to 
fasl to act or goon when absolutely required by an engine 
driver, constitute two grave defects in ita present con- 
struction,” 

Culonel Yolland reported that the Blackburn accident 


system at the Black Station; seoondly, by the 
failure of some of the complicated mechanism of the 
Weatinghouse brake to act when required, thus rendering 
it useless beyond the engine. 

Consequent upon thw report, the Board of Trade by 
circular under the hand of the President the Hight 
Honourable J. Chamberlain, M.P., in January, 1882, 
specially directed the attention of all the railway com- 

nies in the kingdom to the imperfections of the 

eatinghouse brake, and it is rather hard that they 
should now be taken to task for not rushing into a large 
expenditure to adopt it, as if there were no other 
apparatus which could save the lives of the Meee 
in, Major-General Hutchinson, in October, 1880, 
reported that the disastrous collision in the Bleamoor 
Tunnel was caused by one of the inherant weaknesses of 
the Westinghouse system (or, indeed, of any compressed 
air system), viz., the blowing off of the brake coup- 
lings, and consequent application of the brakes when not 
required. It is well known, on the other hand, that this 
class of accident cannot happen to any vacuum brake, aa 
the only pressure on the apparatus iy the external pres- 
sure of the atmosphere, and the automatic vacuum brake 
now employed is of the fg construction, neving only 
one valve, and that a ball valve of tha most ordinary 
description, which will work, practically for ever, without 
lubrication or attention of any kind, It is this amplici 
which has, I beheve, recommended vacuum brakes to 
ical railway engineers, and which is, notwithstanding 
he loud trampeting of Mr. Weatinghouse's friends, fast 
bringing about their universal adoption. 

The vacuum brakes ara one and all #0 simple in thelr 
construction that they require no abtiled labour to under. 
stand, and keep them in working condition, and when 
anos fitted demand no speci] knowledge to apply then 
wi ety. 

Mr. Westinghouse, on the other hand, is obliged to 
lesue elaborate directions to his own, and to the railwa 
h # regular course o 
saf to keep it ae TR y ine 

ety, or ‘ 6 neg 
an instructions ia a source of great danger to 
the public, apart al from the queation of expense 
involved in _w aleo n rollitates agalnat 
the tniversal adoption of the brake, meet the many 
defects of his apparatus, Mr. U fem nere is repeat 
devising and patenting new and complicated valves, 
every one of which indreases the ; 

chances of failure, as pointed out by 


anoaymous gorreapondeata who have 
the Papert on this sof, have indiscrimi- 
attacked al] railway companies which use vacuum 


remins in the of their d 
aati the question of © almple” ca 
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have preferred to use a “simple” vacuum brake to an 
“automatic” brake. It fs seals true that the Motre- 
litan District Railway have likeowies 
he present time, to use Mr. Weatinghouss’s slmple com- 
pressed air brake to any automatic brake. It is, however, 
scarcely fair to assume that the determination of these 
companies to use “simple” instead of “automatic ” 
brakes was arrived at recklessly, and without due con- 


sideration. 

On April 8, 1881, a meeting was held at Euston Station, 
under the presidency of Mr. F, W. Webb, the locomotive 
superintendent of the London and North-Western Rail- 
way, for the of considering the brake question 
and of enabling Mr. Webb to report to his Board, no 
merely own opinion, but that of other competent 
aa eay engineers. 

T was attended by the chief locomotive 
superintendents and engineers of the nag oe railways. 
London and North-Western Railway, Great Northern 
Railway, Midland Railway (?) Great Western Henge 
Lancashire and Yorkshire way, South-Eastern . 
way, Manchester, Sheffield, and Lincoln way. 
Great Southern and Weatern of Ireland Railway, London, 
Chatham, and Dover Railway, London sand South- 
‘Weatern Railway, and Metropoli an Railway. 

The whole brake question was at that mesting very 
fully discussed, and ultimately ® unanimous conclusion 
was arrived at, that vacuum brakes, whether simple or 
automatic, are preferable to compressed aw brakes, whether 
simple or automat. Nine out of the twelve proferred the 
simple vacuum brake to any automatic brake; the other 
three being in favour of the adoption of the automatic 
vacuum brake. 

A form of universal coupling to Insure as far as ible 
universality of adoption of continuous brakes by allowing 
the interchange of rolling stock, wae also at this meeting 
agreed on unanimously, being that now known as the 
“¢ Clayton” coupling. 

This coupling is now used on the three trunk lines to 
the north, viz., the London and North-Western, the 
Midland, and the Great Northern, also on the Lanca- 
shire and Yorkshire, the Great Weatern, the Manchester, 
Sheffield, and Lincoln, and other important linea, It is 
not adapted to the Weatinghouse aystem, which is there- 
fore now one of the great impediments, if not the chief 
impediment, to the adoption throughout the country of 
one system of continucun brakes. 

It is apparently in consequence of his having been the 

rman of thia meeting with results so diasstrous to 

the interests of the Weatinghouse automatic brakes, that 
Mr. Webb, of the London and North-Western, has been 
assailed in the most scurrilous manner, by some of the 
oorrespondenta who have written in the Westinghouse 
interest upon the subject. 

Apart altogether, however, from this, it is absurd to 
suppose that twelve men occupying the position of those 
above referred to, and with the full weight of the reapona- 
bility for the livas of so a proportion of the travel- 
ling publio upon their shoulders, would combine to pass 
sor ora of a corrupt character upon so important 5 
subject. 

It is curious to observe that the two Peale which 
have persiatently run ‘‘ rimple” brakes, the one Westing- 
house and the other vaouun, viz., the ‘‘ Metropolitan 
District” and the “ Metropolitan” lines respectively, have 
enjoyed almost complete immunity from accidents, whilst 
acme of the employers of Mr, Weatinghouse’s ‘‘automatic” 
have suffered heavily, 

Mr. Anbagidis carve supporters are never tired of refer- 
ring to the brake trials at Newark in 1875, when, however, 
the brake queation, as compared with the present state of 
knowledge on the subject, was in its infancy. 

It ia only within the last few years that the defects of 
the Westinghouse automatic brake have made themaelves 
apparent in actual working, and it is in like manner during 
the last few yeara that it has been discovered that the 
‘* sutomatic vacuum” brakes supplied by my company, are 
at leaat as powerful and efficient as the Westinghouse, if 
not more #o, and far surpass it In point of certainty, sim- 
plicity, and economy. 

Many insinuations have been made against Sir Henry 
te injudicious advocates of‘ the vacuum brake. 
All that can be fairly said {a that all the recommenda- 
tions which emanated from the Board of Trade before he 
became the paid vice-president of Mr. Weetinghouse’s 
company, were of such a character that it was supposed 
(erroneously) that no brake could comply with their oon- 
ditions except the Westinghouse. At that time my oom- 
pany had but little Ih Leeda of vag hg what 
sould be done with automatic vacuum brakes, but I doubt 

if Sir Henry Tyler were now in the same position, whether 

he would repeat the etep he then took, 

Sinos he luft the Board of Trade wa have chown that 
the automatic vacuum brakes are in every pa more re- 
liable than air brakes, and I think I may 
assert with ence df the four seaponaible advisers 
of the Board of Trade were now asked, on their present 
state of knowledge, to recommend a brake for ttniversal 
adoption, they would nly not recommend the 
Weatinghmuwe automatic, or any automatic compressed 
air brake, but would recommend one or other of the forms 
of automatic vacuum 2, 

My pecuniary stake in the question ie amall, and I can 

qtiford to take, and I h take, » somewhat inde- 
pace: view of the question as between Mr. Westing- 
ir Pepin dro op and, apart al 

poultion as df the Vacuum B Campany, 

consider that ent should, aither through the 

Board of Trade or otherwise, compel eaiieey Sosipanies 

to adopt some syetem cont 

¥ sompany's directors 
dealsatte, eagh has ‘room for ‘doubt, whether 
" 


mn 
the inqreased form of brake gives in a 


proferred, up to | inne 
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certain class of accidenta, more than com 
liability to produce another class of accidents, which 1s 
rable from the use of all automatic brakes, no 
matter how simple. The opinion of the advisars of the 

0 however, on this matter, and various 
considerations which it would take up too much room to 
discuss, but which are founded upon the experiences of the 
last fow years, would seem upon the whole to render it 
desirable that automatic brakes should be adopted. 

T hope to assiat in prom leyislation from this point 
of view in due season in m in Parhament; but I 
am not ae to ask Parliament to confer upon the 
Board rade, or any other publio department, the 
right of dictating to railway companies what apparatus 
they are to use, whether in the caso of brakes or any other 
railway matérie, 

This Js a responsibility which ought to be cast upon the 
boards of the railway companies and their technical ad- 
visers, and of which I trust no public department will 
ever relieve them, although at the present moment it 
a pouably benefit my company. 

assert that it is absurd to auggest that railway boards 
and engineers cannot be safely left to select the ferm of 
brake, if once it 1s rendered compulsory that they should 
within any reasonable period agrea amongst themselves, 
which should be universal and interchangeable. 

It 1s well known that the verdicts of jumes, and 
“damages,” are the great safeguards of the public m 
stimulating railway companies. Remove these, as well be 
done if any public department orders the companies to adopt 
any particular anveniion (no matter how good at the 
moment), and J fear that we shall ind repent such 
action at our leisure. 

Iam, Sir, yours obediently: 
Ricuarp B, Mantin, 
QOhairman Vacuum Brake Company, Limited. 
$2, Queen Victoria-atreet, London, E.0., 
September 26, 1884, 
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AUTOMATIC INJECTORS. 
To tHe Epitor or ENGINEERING. 

Srk,—We have no wish to run down Mesars, Holding 
and Brooke's influx injector, which may be good or may 
not. Our object in writing tu you on the 12th ult, was 
simply to correct what suight have been a misxappre- 
hension, ¢.¢., a8 regarda novelty, Waecan only reiterate 
that the injectora which we have been manufacturing for 
the past aix years will do all that 16 claimed as novel im 
your article of the 6th ult., and we shall be happy to give 
ry peeeeiss demonstration of this to any of your readers 
who may care to visit our worka, 

We have no desire to become personal in the matter, 
or to attack any other firm. We must therefore decline 
to enter into any controveray with Mesers. Holding and 
Brovke as regards the merita or demerits of their injector. 

Yours truly, 


FAIRBURN AND HALL, 
Manchester, October 7, 1884. 


tes for the 





THE MEOHANICAL EQUIVALENT OF HEAT. 
To THE Enrror or ENGINEERING. 

Sra,—-Of course ‘'H.” (im your issue of 12th inst.) ia 
correct In what he ney, and Su eyne [have wntten 
been contradictory. But what I have been tryimyp to 
mstil into him, 18, that one portion of the work done 
by a falling maas my Ue expended im lifting another 
mass, or in moving Gashers (asin Joule’s aye mont), or 
in working machinery (as when the woight of a hydraulic 
accumulator descends) and the other portion is but ex- 
pended aa pressure against that which arrests the de- 
ascent, 

I also mean to say that, generally, and in tho cases 
named particularly, we only require to Jearn the ineasure 
of the portion of work which lifta weights, moves dashers, 
and worke hydraulic machinery, 

An analyais 6f the work dune by a falling weight dunn 
descent, which I am preparing, will surprise ‘‘ H.,” | 


will prove that though we may ney k of, say, o 
we ht 4 lifting a weight 3, the seal work done by gravity 
is not the moving of M4+M3~M7, nor the lifting of 


M 3, but ia only the causing of the acceleratwnes of the 
two masses; one of whose pressure is completely balanced 
throughout the motion, and three fou of the other's 
isso likewise. Thore is but one-fourth the natural pull 
of gravity on masa 4 to give pressure and acceleration to 
one-fourth of maes 4 and to give acceleration to three- 
fourtha of mass 4 and to mass 8 whowe pressures are 
balanced throughout their motions. 

The real work done by gravity is thus small as com- 
pared with the visible and outward advantage to us, and 
which we call work, and which is M $ through 
epace x. 

I may remind “ H.” that the mont m the latter 
per of bis letter in iasue of June last, depends on 

@ «specific heat for constant volume being correct: 
whether it ia correct or not will be shown in a letter of 
mine now in our Editor's hands; the same letter will alao 
show if the other portion of his letter is correct 


I am, Sir, yours faithfully, 
Chester, September 22, 1884, G. PinnineTon, 


——— 


A QUESTION IN GIRDER DESIGNING, 
To tne Eprtor oy EXGINeRRING. 
Bra,—Would you Kindly decide for us the following 
question of strength of girders ? 
A girder bridge haa recently been constructed in Mel. 
pe one of our oldest and most experienced en- 
are 


the subjoined form, 
cross girders are B, ©, D, 
E, F, G, and overhang the 





placed on the points A 
ee eles sevatal lose aa 


335 


each side. The welght of planking and broken atono of the 
road amounts to of tone on each of the above points. A 
15-ton steam roller was vaed for rolling down the road, 
and owing to the cross girders overhanging the main 
girders and there being no footpath on one aide of the 
road, one main girder wae hable to and, I believe, did 
bear the whole weight of the roller, The length of the 
roller bein equal to CK, these points would each be 
loaded with 4¢ + 2h or 10'tons, while the others oatried 


AANA! 


Span 36 Fr Depth $4 FY Angle bracng 45°%m 


only 24 tons. Under these ciroumstances the bars BX 
aud F Y would endure 157 tons tension, but they consist 
only of 44 x rh with two #in rivet holes mde by side 
leaving ony § square inches of run to bear a tension o 
164% tons. As you wall aee by the inclosed cutting from a 
lucal newepaper I have protested againat this as dan- 
gerous, but have been stigmatised as a “ theorist” by the 
engineer while the looal authorities would not aven inquire 
into the matter. 

If you consider me to be right, kindly say so, that I 
may in making 4 further attack be fortitiod by your 


oOpim0n. 
; W. C, KeaNor. 

University of Melbourne, Auguat 11, 1884, 

Profossor Kernot ix quite correct in his deductiona 
from the facta he states, If the lateral overhang of tha 
ruadway {a sufficient to allow the weight of the road 
roller to be thrown almost entirely on one girder, the load 
ia a dangerous one to apply to the structure.—Ep. E ] 
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NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES 
MippixannovanH, Wednesday, 

Quarterly Meeting of the Cleveland Iron Trade —Y enter- 
day the quartorly mooting of the iron and allied trades 
of the North of Hngland waa held in the Royal Fa- 
change, Middlcabrough. There was a comparatively thin 
attendance and the tone of the market was still depress 
ing. From Middlesbrough there are continued good ship 
ments of pig iron, and this 1s the only redeeming feature 
in the staple industry. The season, however, is ad- 
oe and the Baltio will soon be closed, In view of 
the dull prospects over the winter months the combina- 
tion pig makers anticipate difticulty m mamtanning 
prices unlew they resort toa further curtailment of thu 

reduction. Such a step, however, is surrounded with 

ifhoulties and complications, and nothing dehuite has 
yet been done in the matter. No. 3g.mb for prompt 
shipment has been suld at 36s. Gd. to 36s. Ud. per ton, but 
for delivery ovor a few months it can be obtained at less 
money, The lower heresy aTe In poor request at 
38x, 6d, to 34s. Manufactured iron 19 steady at the low 
prices which have ruled so long, namely & for ship plates 
and 4/. 15s, for angles lens 24 percent, The rolling mills 
are working very irregularly. Hematite pig iron is dull 
on the basis of 44s, per ton for Nos, 1, 2, and 3, f.0.b, 
weat coast ports. 


Wages Questions.— Dr. Robert Spence Watson, of New- 
castle, has consented to officiate as arbitrator in the iron- 
workers’ wages question, and he will decide whether the 
eroployers im the North of England are eniatled to reduce 
the wages 5 por cont or whether the men shonld have an 
advance of b por cent lt will bo for the Board to accept 
the award whatever it may be, and both employers and 
operatives should loyally abide by the decimon The ac- 
countants’ certificates showing the realised prices of pty 
iron gene the quarter ending September 30, for the regu 
lation of the Cleveland ironstone miners and the blast- 
furnacemens’ wages, have been issued, and they give the 
price of No 3 36a, 6.99d per ton Thin Ggure entitles 
the miner to a slight advance, but the blast furnacemens’ 
wages ramain unaltered, 


fronmasters and the Chemical Trade -—Mosara, Bell 
Brothers, of the Clarence Iron Works, Middlesbrough, 
the pioneers of the ualt trade, are now rang upwards of 
6(O tons of salt per week, and they have e splendid 
chemual works adjoming their evaporating pana, and aro 
now mnanufacturing soda Messrs Bolokuw Vaughan, 
and Co., of the Cleveland Iron Works, are still boring for 
salt at Middlesbrough, They have commenced a second 
bere hole at South k, near their great ateel works 
A new company are boring at Huverton Hill, and it is the 
intention of Messrs, Sadler, Forbes, Abbot, and Co , one 
of the largest chamical makers in the kingdom, whose head- 
quarters are now at Middlesbrough, to put down a boro 
hole shortly, There is no doubt that Middlesbrough will 
soon be aa well known for her chemical produc‘s as ashe 
hos been for making pig iron and rauls. 


The Coal and Coke Trades.—Coal ia firm but coke is 
rather easier, 





Mr. Evcene Bourpon.—lt is with regret that wo 
announce the death of Mr. Eugene Bourdon, an engineer 
whose reputation is ay widely extended as the use of atean) 
power. He died at the age of 77 from the results of an 
socident which occurred to him while making sume ex- 

nments on the Orleans eer with an anemometer 

ed upon the same principle as hia well knc wn preasuro 
gouge. He was ® moat prolificand indefatigable inventor, 
and it has been stated that he took out no less than thirty- 
seven patents. Hoe had the practical senea to know 
how to turn his Inventive skill to account commercially, 
and amassed a handsome fortune. In private lHfe he dia 
layed the mort genial manners, and was always ready to 
joan with ardour in the amusements of his family and 
ends, 
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THE BYEPRODUCTS OF COAL. | ARMATURE OF FERRANTI DYNAMO. 
aT ec i ee nada (For Desorigtion, see Page 938.) 
By Watson Surru, F.0.8., F.C. : 
(Continued from page 806.) 


I.—Developments of tha Beahive Form of Coke Oven, and of 
the Metler or Mound.~The most remarkable onse is ¢ 
of tho beehive oven, first modified (see Table,t oF 
ante, colutnn EK), by Pernolet (E;) as @ close over? “i de- 
scnbed in ‘‘ Muspratt’s Dictionary” (art.  FueP™, then 
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Coxa Ovens, Tyvrzs B, anp B,, 
by Altken (CO 2), and later by Jameaun (C,), in whose 
modifications a step backwarda towards the root form 
was taken, for alr ia admitted into the coking espace, A 
remarkable paralle] case of development had already 
taken place from the meiler or mound, as root form, 
by Jones and by Blackwell (see Table, C,), whose 
mounda were srected on a prepared brickwork foundation, 

* Paper read at the Ohester meeting of the Iron and 
Btael Institute, 

+ We commence this week on the prosent and opposite 
pases the publication of the diagrams illustrating 

r Watéon Smith's valuable analytical table, Tho 
number of these diagrams prevents us from publish- 

them all in one issue. The following are ‘the re- 
ferences to the illustrations now published : 

A, Meller af mound oven. B,. Saches oven. 

Beehive oven. B,. Hiltaweki oven, 
. Jones’ oven. By Franzen ,, 
77 B,. Miiller ’ 
B, Coppée ',, By. R. Winteok's 





aed bash 


oven, ' process & 


and around 8 kind of short equare chimmey shaft perfo- 
rated in ita sides, where these would ba covered by the 
ooking fuel. The projecting part of the chimney {not 
elder was capped at the top by a damper. The 
ower end of the chimney communicated und by 
means of a covered channel or pipe witha well or old 
boiler sunk in the ground with a tap at the bottem, and 
containing onke. 1¢ acted as a tar and ammonia well, 
For the exhauster, a chimney stg Bae served, and # Pipe 
perger from the old boiler-well, sloping upwards to 
oot of the chimney, into which it entered. Thus the 
gnace were lost. Here is a development us to those 
of Aitken’sand Jameson's ovensfrom the beehive, Aitken’s 
oven bears muoh resemblance to Jamesom’s modification, 
and the tar from Aitken’s oven resembles that from 
Jameson's, andls not valuabie fordyesand colours, Aitken 
blows alr into his oven above the coke, and with the air 
return gas from the condenalng and scrubbing a &, 
and he exhausts the and vapours, dra then 
h the bottom of the oven, s.¢., downwards, the boé- 
tom of the oven having three perforated flues thro 
which the gases aod producte pass, uniting into one 
procseding to the cond en Kitnne’s 
oven (German Patent 25,678), Dingler's Journal 242 (6), 
resembles a Pornolet’s ada heahive, and cer- 
haa the beshive form. However, Klénne draws 
uote from above, and heats ly, = 
Pernalet did, the bottem or ee ne oven a 
return gases, alter condensation. a firet stage of the 
process coutinnes until 90 far aa possible all the tar and am- 
monia aredriven off, when it Thesecond 


plage begins 
raising the damper of opening set on theside of 
eer ep nrg bi, Spon © 


trata & denier role: eeviouily cing ake 


front of the lower part of the oven, thua admitting alr 
into the eoking mass. The process in second stage 
resembles Jameson's, only the half-burnt gassa now find 
their way upwards, and Into an opening and passage into 
a verti e flue now unoovered by ite damper. The 
pipe of the other passage for tar and ammonia being luted 
n the hydraulic main, the half-burnt gases are in no 


er erring that direction, These later on 
mix in fines below the oven Phi mie previously 
heated, and the mixture is comple y burnt by 
=" ugh the same atill re through w 
ro ) 
naed and burnt with bataire T should faugh like to 


been pee and 
examine sample of tar from thia new oven, 


ara are 
id of higher tem he attained b 
Aika ad Jeno, ond pucape taeviat ghar he 
ernaie o tJ ; er 0 
the eet nie absenne of 
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TYPES OF COKE OVENS. 
(See Column B of Professor Watson Smith’s Table, Page 306 ante.) 
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order that the carbon of the gases and vapours may be- 
come deposited in the peres of the coke thus treated, 
whilst the hydrogen burns at the aurface of the mass or 
CATA OS, « claims various other possible modes of 
sotion and treatment of gas and bye-products. 

Jameson further pro to treat carbonaceous or coaly 
matters, shales, &c., difficult to coke and not 
voko, also on the partial comnmbuation principle in an oven, 
which partukes of the nature of a reverberatory fur. 
nace, It is, in short, ne if Jamesun had attached a fire- 
eee with the uanal reverberatory furnace fire bridga, to 

14 modified beehive uven, 50 that flames from the furnace 
can play over tho thick coking mass on the bed lying 
bed and then paad on to the chimney flue, whilst the 
suction process for gases ge fel etre 14 eet up in the 
spraoe below the perforated bed on which the coking mass 
lies. 1t is proposed to adapt this process also for the 
roasting of orea in order ta recover bye-produate, and for 
the recovery of the fairly pure carbonic acid of limestone, 
or in subliunations, When necessary for the aske of in- 





creaxing the heat, tho ores or other matters to be roasted | ¢}, 


may be mixed with different propoudane of coal. 
. Hutchinson (Eng. Pat. , June 7, 1888) patents a 
process, which he states will yield hard coke and a tar 
rich in benzol, demanding a rapid rise in the ternperature 
if ignition, or a soft coke and a tar rich in paraffin, de- 
manding a slow coking, He proposes to do this by pane 
ing fray ously heated air through numerous channels or 
imall flues, Into the ordinary coko ovens in order to 
issten the coking and raise the tomperature of {gnition, 
ha bye-produote, as gases, being drawn off by flues in 
tho upper parts of the ovens. 

In hia oven for producing heating gas or illuminating 
ran, ho passer, besidos alr, auperheated steam through a 
erforated middle tube, rising perpendicularly from the 
ottom of the oven, amongst tha fuel. As regards the 
irat part of the process, whatever the coke may be, 
[ have gront fears about the “tar, rich in benzol.” 

(To be continued.) 


TRIAL TRIPS AND LAUNCHES. 

On Tuesday, September 0, 1884, Meaars. Kdward 
Withy and Co, launched fram Middleton Shipyard, Weat 
Hartlepool, a vessel named the Longnewton, the first of 
wo iron screw eteamera to the order of the Marquis of 
Londonderry, The pala ay dimensions are: Length 
wtween perpondiculars, 275 ft : boam eatreme, 38 ft, ; 
lopth moulded, 1¢ ft Din, with a carrying an ary ot 
bout 2550 tona, The vessel will be fitted with triple 
xpanaion engines of 170 nominal leat oe by Messrs, 
‘, Richardaon and Sona, Hartlepool. The second vessel, 
rhich will be launched in the latter part of this month, 
rintended to trade between Scaham Harbour and Nine 
Hime Wharf, London, and is of novel and poculiar con- 
truction, all the masts, davits, funnel, &o, being mada 
Bee down to enable the vessel to go under London 
ridge 





On Saturday, September 20, the as, Danehill, which 
ras built’ by Menara. Campbell, Mackintosh, and Bow- 
buadt, at Seotswood, for Mesers. Hay Adam, and Co.,, of 
averpool, went on her trial trip. Hor length ss 228 ft. ; 
teadth, 35 ft , and her depth from top of floors to under- 
ide of wwain deck 1 13 ft. Vin., and to the underside of 
oop 20 ft. Gan, Her engines, which are 126 nominal 
orse power, and work up to 625 indicated, are built by 
he Walleend Slipway and Engineering Company 
Limited), and have Lloyd's machinery certificate The 
ylindora aro 26 in. and 52 in. in diameter, with a atroke 
f 301n. She hhs one double-ended ateam boiler work 
ng tos pressure of 80 }b, on the square inch, The hull 
ud ongines were bint from demgns by Messrs, Ashlin 
nd Asbridga, consulting engineers and naval architects 
€ 88 Kunford-piace, Laverpool, and under their auperin- 
eondence, Ona two hours’ trial a speed of 9¢ knots was 
naintained, 


On the saino day the double-ended quadruplex pro- 
polier steamship Snowdrop was launched from the yard 
ot Messrs, Alleup and Sona, at Preston. This vessel ts 
the aecond of two aster ferry boats building to the order 
of the Wallasey Local Board from the demgne of their en- 

cers, Messrs Flannery and Fawous, of Liverpool. 
e draught of water bang linnted, it is not possible to ob- 
tain the immerson of sufficiently large screw propellers of 
an ordinary type, and therefore four acrew propellers, 
viz,, two at the bow and two at the stern, have been used. 
The vexsela are 190 ft. long and 35 ft. wide, aud present 
inextremaly ] deck surface, for the accommodation 
it Veil da They are each capable of erties about 
passengers, and are expected to steam 125 miles per 
10T. 


On Sept, 28, a steel twin-wcrew salvage tug was launched 
rom the shipyard of Messrs. E. Finch and Co. (Limited), 
Shepstuw, built to the order of the Bnstol Dooks Com- 
nittee On leaving the ways she was christened the Bull- 
log. Her principal dimensions are {2 ft. length over all, 
tt. breadth, 10ft. depth moulded. She is fitted for 
alv Par poses being supplied with a 5-ton sewing crane 
il amidships, a ateam driven-capstan and winch com- 
sined forward, an 1&-in, centrifugal pump placed just aft 
midship, and strong towing gear at the end of the boiler 
sing. <A complote chequered iron deck rune fore and 
ft, and Barlow iron belting entirely around the hull, 
[wo steal! boilera designed for 120)b. working pressure, 
nd two pairs of compound surface condensing engines 
f 30 nominal horse power cach, will be fitted by the 
milders, The boat and her machmery throughout has 
wen built from the designs of Mr. J, W. Girdlestone, 
nginser ty thé Bristol Docks. 


Messrs, Borrell and Sons, Dumbarton, un Saturday, the 


ible to} C 
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20th ult., launched an fron screw steamer named the 

oh 0, & Vessel measuring 820 ft, by 87 ft. by 27 ft. Gin, 
6 

B 





a sister-ship tothe Kormida, lately built by Mesars, 
urrell, and been built to the order of the Societa 
Italiana di Trasport] Marittimi, o and Oo,, Geneon; 
she . being engined by Messrs. Duncan Stewart and 
0. OW. 


al 


On Monday, 22nd September, Mewsrs. Barclay, Curle, 
and On,, Whiteinoh, Glaagow, launched the St. Cuthbert, 
an iron ue of about 1000 tons and measuring 
202 ft. by 38 ft. 9in. by 20 ft. Spooially designed for 
carrying a la og and built to the class at 
BINS be taking, ia coat dltuacying coco eea tor tae 

6 for ng in an ac g cargo and for safoty 
and comfort at sea, She ia owned by Mr. Alexander 
Rae, Liverpool, and js to be engaged in the trade with 
the west cosst of South America. 


Measrs. William Denny and Brothers, Dumbarton, on 
e same day, launched a ateal-built screw steamer named 
the Oban, a veseal of 765 tons gross register, for the 
Union nee rate | of New Zealand. She mea- 
sures 200 ft, by 32 ft. by 10 ft. 3 in., is classed 100 A 1 at 
Lioyd’s, is double-bottomed except in the machinery 
space, and ia being fitted with refrigerating chambers for 
conveying fresh meat froin port to port in New Zealand, 
Measra, Denny and Ov. are supplying the Oban with 
engines of 600 horse-power indicated. A duplicate ship 
for the same owners is in a forward stage of progress in 
the same yard. 


With the same tide Messrs. Russell and Co. Port- 
Glasgow, launched an iron barque of 1055 tons, measuring 
210 ft. 6 in, by 34 ft. 10 in. by 28 ft., and named the 
Anchenges. She has carrying capacity for 1650 tons. 











Meaars. Charles Connell and Oo,, Whiteinch, Glasgow, 
alxo with the same tide, launched a four-masted sailin 
ship named the Wendur, a vessel of 2000 tons register, an 
measuring 205 ft by 42 ft. by 24ft She is fitted with water 
ballaat between floors in three compartments capable of 
holding 200 tone, thereby insuring stiffness and the means 
of trimming the veasel with light This is the 
first any built on thia principle on the Clyde. The vesssl 
ts considerably in excess of Lloyd's requirements. She is 
owned by Messrs. A. Mackay and Co., Glasgow, and is 
sntended for the Kast Indian trade, 


A acrew steam trawler built of wood, and named the 
Juhette Marie, a vessal of 102 tons, and measuring 
103 ft by 20 ft by ft &in,, was launched by Mesars. D. 
Allan and Co,, Granton, on the 24th of September. 
Sho is owned hy M A Sevestre, of Dunkirk, and 18 to 
be oniployed im trawling off the French coast ; dhe 1 being 
titted with engines of ) horse power by Mossrs Walker, 
Hindorson, and Co , Glasgow. 


On the aaine duy, Messrs. A. M‘Millan and Son, Dum 
barton, launched two avrew steam cruisers, named the 
Eurotus and the Penous, vessels of 420 tona each, and 
measuring 187 ft. by 25 ft. by 14 ft, They are to be 
armed with Krupp qune, the carriages for the same to be 
supphed by Sir lam Armstrong, Mitchell, and Co. 
Mosars. Scott and Cu, Greenook 








, are supplying the en- 
nes, in each case of 400 horse power. The veanels are for 
ho Greek Government, 





The steel twin-screw steamer Gairloch, built and on- 
gined by Messrs, Blackwood and Gordon, Port-Glasgow, 
to the order of the Northern Steamship Company, of 
Auckland, New Zealand, ran hor official speed triala on the 
Firth of Clyde on Thursday, the 25th of September A 
vessel of 400 tons gross, measuring 147 ft. 23 ft. by 
) ft., and built to the highest class in Lioyd's Register, 
she ts propelled by two pairs of compound engines of 85 
horse-power combined, the cylinders being 17 in. and 
31 in. in diameter respectively, with piston stroke of 
21 in., the steam pressure being 90 lb. per square inch. 
The vessel in intended to develop the passenyer and 
cattle trade of the northern ports of the colony Her 
passenger accommodation and her mechanical appliances 
are exceodingly complete. The mean speed attained on 
the messured mile was 11 knots, which, taking the un- 
favourablo character of the weather into account, was con- 
sidered highly satisfactory. 


Measra. Russell and Co., Greenock, on the same day 
launched an tron sailing ship named the Clackmannan- 
abire, a vousel of 1500 tons register, and mesurng 240 ft. 
by 38 ft. by 28 ft. A sister ship to the Kirkoudbnghtshire 
launched by the same firm in the proce month, she is 
the ninth sailing vessel built by eas Hail and Co. 
for the “ Shire” Line owned by Messrs. Thomas Law 
and Son, Glasgow, An 1800-ton ship is being laid down 
on the vacated berth. 


Also on the same day, Mesars. Murray and Co,, Port- 
Glaagow, launched the Jessie Darling, an {ron screw 
steamer of about 320 tons, and Pagel St ft. by 28 ft, 
by 10 ft. Gin. Bhe is fitted with water ballast in the fore 
and aft peake, and abe will have all the most approved 
appliance for the rapid loadin si atbaraing of pe 

® engines are being su plied ousrs. 
Co,, Greenock. Mesera, te Darling and Son, Adelaide, 
South Australis, are the owners. 


With the same tide Messrs, Murray Brothers, Dum: 
barton, launched an iron screw steamer, of tens, 
maded the Dalmarjia, She has been built considerably 
oe a of Lloyd's highest olass, ~ specially ge 
atruc carry a large cargo on « light draug 
water. She has been ordered by Peden ts owners for 


a 
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trading on the River Plate. Mesars. Muir aad Houston, 
Glasgow, are aupplying the engines, 


On the following day two schooners named the 
Dona Anna and the Done were lnunched by 
Messrs. Blackwood and Gordon, Glaagow. They 
measure 100 ft, by 20 ft. by 6 ft, and have been built te 
the order of the Amagon m Navigation Company 
(Limited), for trading on the River Amazon, 


On Saturday, the 27th ultimo, the steel paddle-wheel 
steamer San , built by Mesera Napier, Shanks, and 
Ball, Yoker, and engined by Mr. David ; ‘ 
went down the Olyde for her official speed trial. A 
vessel of 1250 tons, she inensures 240 ft. by 34 ft. by 11 ft. 
. as - and te ro see S the axioany® fleat 
of the Lloyd Argentino y, of Buenos Ayres, now 
consisting of seven peddle pr see A t prin ae 
and eleven sailing vessels, She is intended for the route 
from Monte Video and Buenos Ayres up the River Plate 
aud ita tributaries to Assumption, at fourteen 
ports, the length of the route being 1280 miles, Her pas- 
sengor acoommodation is very extonsive, and is fitted out 
in @ most elaborate and comfortable manner. The fittingw 
of the veasel include an Installation of the electric light. 
The engines are of the compound type, with fixed diagonal 
ie with a piston stroke o t. 6 in. Steam of 
95 lb, working pressure is supplied by two steel boilers, 
Over the long coursa from the Cloch to the Qumbrae Light 
&@ mean speed of 13.8 knots was attained. 


On October 7, the ss. Longnewton, built by Messrs, 
Kdward Withy and Co,, West Hartlepool, for the Mar- 
uis of Londonderry, left Hartlepoo) on her tral trip, 

he veasel is ao built that she will carry a very large 
cargo, 2600 tone deadweight, on s low net register tonnage 
of 1206 tons. The engines are by Moesers, Thomas 
Rachardson and Sona, on their triple expansion principle, 
and are arranged to develop 850 indicated horse-power, 
with a working pressure of 140 Ib. per square inch. 
This is the sixth set of enginos made on this principle 
by this firm. In this vessel a novelty has bean intro- 
duced in marking on the side the amount of surplus 
buoyancy and the length of the maximum nghting 
lever that she will have when loaded with homoganeous 
cargo down to ber Plimsoll marks, and in all future 
vessels that Messrs. Edward Withy and Oo. build, 
they intend to give this information. It is thought 
this wili Jessen the risk of vessels beng delayed Hicougs 
supposed overloading, besides giving useful information 
the oufaide public which hitherto in many cases has only 
been known to the builders, 


NOTES FROM THE SOUTH-WEST. 
Rhymney Iron Worka.—Tho dircotors of tho Rhymney 
Tron Company (Limited), have reinstated Mr, D. Evana 
as manager of tho works, 


The Mumbles.—Tho system of telegraphic and tele- 
phonic communication with the Mumblea is boing im- 
woved by the laying of special wires connecting that 
cadiand with Swansea, Cardiff, and Newport. This will 
enable subscribers to the Exchange to communicate direct 
to their offices at those ports. 


Bristol Dochs.—A meeting of the Bristol ‘Town Counail 
was held on Tuesday. The docks committee presented 
the following report . “ Your committee have been much 
engaged in carrying out, m pursuance of the resolutions 
passed by the council at its meetings on the 12th and 22nd 
of August laat, the arrangements consequent upon the 
transfers to the corporation of the undertakings so trans- 
ferred by virtue of the Bristol Dook Act, 1 Your 
committee have had registered in the stock register, in the 
nates of the persons to whom they have been di by 
the companies to isaue the same, 625,000! Bristol Corpora- 
tion Stock, tha amount of the first instalments of stook 
igsuable to the companies, and probably before this report 
is presented to the council the stock certificates, numbor- 
ing upwards of 1100, will have to be handed over to the 
companies for distribution. Your committes have ap- 
pointed their seoretary, Mr. F. B. Girdlestone, who has 
acted as manager of the city docka for upwards of 
nine years, to general manager of the dook under- 
takings of the co-operation.” Ata dinner to be given 
to the Mayor of Bristol in the course of the present 
month, in connection with the dock amalgamation, a 
pieos of plate appropriate to the occassion will be pre- 
sented to hie worship. I¢ will assume the form of a hand- 
somely chased punchbowl, with what may be called 
naval rim representing various kinds of veasela under full 
ail and steam. Qn one side of the bow! is to be an 
engraving of the Avonmouth and on the other side 
that of Portishead, both pu for the city through 
the mayor's assiduous exertions, 


Bristol Industrial Exhidition.—An industrial and fine 
art exhibition is now being held at Bristol, A department 
wet aside for machi in motion provas highly faterest- 
ry hfe nae hari ms. Mesera, Kerr and Co. show 
thé mode of winding cotton thread on reels by moans of 
eee spooning machine Messrs, Lindrea and Qo. hava at 
work their new kind of treadle for sewing machines, 
termed the “ pendulum or awinging troadle,” and « ‘' vet 

machine, for which Js claimed that it stitches a 
lager range of tbidkoamos of materia than any other ma- 
6. Messrs, Bradbury and Co., and the Manufac- 
turing Company have numerous sewing m at work } 
Meats Marsh and Oo. exhibit the process of hat making 
enara, i of | 
Brothers illus- 


rh eg their 
in slate ; and 


d 
Braing ead gild! Mossrs A. Lee 
Pre tinea ai 
saw, fret-ett ine, ng 


manrtachure of various 
chine,a continous tana 
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lathes, also a large Brussels sea loom, weaving high- | the close by buyers, with sellers at 4d. ton higher. 
class Brussels Mesers. Hutchings and May show | The a quotations were 41s. 64d. and 414. Od 
machines for me ‘boots, Messrs. Parsons and Co, | oaah, and 41s. 8)d. and 41s. 8d. one month, with sellers at 
have at work « new standard screw wire machine for saw- | the close wanting the higher rates, aud buyers offering 4d. 
ing the soles of boots instead of rivetting. Mr. Arrow- | less ton, Business waa transacted thts forenoon at 
snith's double royal Wharfedale letter-press printing | 41s. 7d. and 418, 74d. cash, also at 410, Od and 410 Odd. 
machine is ting Arrowemith’s Christmas annual for| one month, with sellers at the clove wanting the higher 
1884. The boya of the Olifton-road Industrial School are | quotations, and buyers offering 4d. por ton less, ere 
daily buail a, Mle bere brushes, The Bristol | was a slight iraprovement in the afternoon, sellors want- 
Wagon Works ompeny has a spoke-turning machine in ing 41a, 8d. cash and 41a. 10d. one month at the close, 
operation at certain periods each day. Messrs, Seargeant | with buyers at 3d. leas per ton. The market has bovome 
and Bennett, of cliffe and Nicholas-streots, are turn- | almost entirely featureless, the feeling being very dull, 
ing out pong hist improved bag machine 160 bage per] while there are absolutely no prospects of an carly im- 
minute. Messrs. Ro show a patent satchel machine Frovenienty Only a very moderate amount of business is 
which executes 140 aquare-bottomed bags per minute. from day to ‘Gay, and even that is nearly all con- 


fined to members @ trade, there being practically no 
Pca Z rarely ae rag erg ite collet ery be speculation showing itself, the revival of which, however, 
th ‘atin y aig fon “The hones se al market 1s | Would doubtleas be the signal for a decided improvement. 
; f) i oo, pin tas perceptible, The pal hae are acting with rather moro confidence, whilst 
ane slictirea leon trade coueauas ia ads regued con. | #llers are not eo pressing. Shipping branda are scarcely 
an wank's Goal claatances Ware. 38.754 tone if at all chan , & few of them, however, are stil] firm in 
The total quantity of coal gleared waa 2873 tona, for- | Price owing to their scarcity, but the majority are easy, 
toll Acatinaticnas, id Grande, 282 andon the whole there is not so much pressure for de- 

esl ® “78 oe La Guayra, 100 tons: Oran, 140| livery. Production is atall diminishing, and unless prices 
re soa oer alitax,’ ron From Bilbao there | imptove the prospects are that it will be atill farther 

' + 


} reduced. The Shotts Iron Company have blown out the 
eo ae als of fron ore, and 1450 tons came to hand only blast farnece that they h fe es sie Cactler iil 


_ |) Works, so that the number of furnaces now in blast 

The Glamorgan and Aberdare Canals,—A number of in-| is reduced to 92, as compared with 109 at this time 

fluential freighters are envce souHny to negotiate for the | last year, Last month’a make of pig iron was about 
acquisition of the Glamorgan and Aberdare Canals, for 


16,500 tons less than the make in September, 1883, 
the purpose of forming a railway from Merthyr and/ and prices on the average were about 4s. 9d. per 
Aberdare to Cardiff. 


ton unde that a Bebtonter nay year a shipments of 
ve : _| ig iron from all Scottish porta last month amounted to 
Bich Mi dhaalee tei Pre la arenes Petey and the 666 tons, ea againat 0242 tona in the proceding weak, and 
Powell Duffryn Company has for geome months past come 12,028 tona in tho sures nog week of 1883. They in 
into force, owing to the want of siding accommodation, tho cluded 1150 tons to the United States, 880 tuns to 
arrangements to take away the whole of the Powell Luf-| Canada, 100 tone to Australia, &c , 105 tons to France, 
fryn traffic over the Taff Vale Railway have not yet been 759 tons to Italy, 1680 tons to hina hagied tons to 
completed. The coal for Cardiff, Penarth, and Newport suaeeenn 100 tons to rs a 360 tons Bpain and 
from the company’s collieries at Aberaman and Cwma- | Fortugal, 300 tons to China and. age and lesser 
man, is handed to the Taff Vale Company at Treaman, | Quantities to other countries The stock of pig iron in 
that from Middle Duffryn is still conveyed by the Groat | Messrs Connal and Co’s pubhe warrant stores stood at 
Weatern Railway, aa a siding there 1s not vel connected | 582,662 tons yesterday afternoon, as compared with 
with the Taff nystem. A new sgnal-box with sidings is, | 558,597 ys yesterday woek, showing a decrease for the 
noweyers in course of construction and, when completed, | Week of 935 tons. 


this colliery will also be served by the Taff Vale Com-|  purntsland Harbour Commision —At & meeting of this 


pany, Board held yesterday, the annual abstract of accounts 
Cardif.—The best qualities of steam onal have been in | was subuutted, from which it was shown that the revenue 
fair demand, but trade ganerally has been quiet. Patent|for the year ending September 30, after pare the 
fuel merchants continue busy. In some inetances it has | necessa deductions, was 28,552! , and the expenditure 
been found impossible to avoid demurrage. In the house | was 23,2287, A sam of 6000! was expended on new 
coal market a firmer tone prevails, The iron ore market | works during the year—partly out of revenue The 
remains inactive. Last week’s clearances comprised | quantity of cou} shipped durmg the year was 722,427 tons, 
117,017 tons of coal, 1686 tons of iron, 4858 tons of fuel, | aa against 470,636 ton in the year 1878-70, and 166,599 
20 tona of copper, and 643 tons of coke, From Bilbao, | tons in the year 1874-75 
there arrived 6784 tons of iron ore, and 182 tons came to} he Shepbulding Trade at Dundee —Thin branch of 


hand from other souross. trade continues to be exceedingly dull. In three of the 
Gloucester Wagon Company (Lemued).—A recent strike | yards there ix at prosent no work going on, and in the 
at thia company's works baa terminated. Mr Slater, | fourth there isa whaling vessel on the stocks. It 14 ex- 
the general manager, addrosaing the men, said if they ted that the keal of a large tug steamer for the River 
chose to apply for employment they could do go, but he hly will be laird down within the next few days in 
- ¢ oats take eices - O80 erie he = 4 bs Mr. W. B. Thompson's shipyard. 
e told that he ettera that morning applying for 
work from over 200 men they would understand that | Adoptwn of ange 4 Ai ie inh 
he had no diffloulty in filling r places. Ho had had | ments have bean made by the Dundee Tramway Com- 
to cancel @ large contract in consequence of this wretched | PUY to work their lines by steam engines, The first of 
strike. The men had been employed for many years and the requisite number of engines are expected to arrive 
had become like spoilt children. Many times the com within a couple of months, and they will be employed tn 
pany had taken work at something like cost price, m the first instance upon the Loohee line. The first delivery 
order to keep the men employed, and this waa the way will consist of three engines, made by Messrs. Green and 
the men treated the company, Gf $80 men who went out ro Leeds = ney wil acelin alae ate 
atrik been rriages, g pas- 
a 0 203 have aloen ernne ear sengers each, The consent of the Police Comnmussionera 
to work the tramways by steam engines was obtained by 
the company lJaat week, and it is expected that the Board 
of Trade sanction for the same purpose will be obtained in 
a day or two. 


Kerkoudbright Harbour.-~A fow days ago the Kirkcud- 
bright Town Council reeolved to consult an eminent eng!- 
aed as to the best mode of Improving the harbour of that 
po 


Cost of the New Tay Bridge Works,—At present the sum 
of 16,0001. par month is being paid by the North British 
Railway Company on account of the works of the new 
Tay Bridge, and it is estimated that after the end of the 
present year about 340,000/, will be required for the com- 
pletion of the works, 


Suapension in the Iron Trade.—Mesara. John Aiton and 
Co., of the Milnwood Malleable Iron Works, near Holy- 
town, have found it to be impossible, on account o. 
financial difficulties, to ca on thew works without 
coming to an a ent with their creditors, The trade 
liabilities are stated at 7000! , but thore are heritable debts 
toa amount besides. Their workmen were all dis- 
ch last Saturday. 


The Forth Bridge.--On Monday afternoon, the third 
caisson required for the Forth Bridge was launched at 
South Queensferry, the ceremony being performed by 
the Countess of Rosebery. The caisson {a 70 ft. in 
diameter, and when completed it will be 72 ft. in height. 
Tt ia made entirely of steal, and will be sunk on « solid 
foundation with 11,000 tons of concrete. The weather 
waa excellent, and the p i off vory auc- 
oossfully. 


Concrete v. Grane for Graving Dock Bottom and Altars. 
—At their last monthly meeting held yesterday, the Clyde 
Navigation Trustees resclved on using concrete instead 
of te for the bottom and altars of the new graving 
dook which they have at present in course of construction 







































































WOTES FROM THE NORTH. 
Griascow, Wednesday. 


Glasgow Tron 

again saa be Th , and there was a further re- 
covery of $d. per ton. usiness was done on forenoon 
‘Change at 41u, 74d. to 41s, 8d. cash, alao at 41s. Otd. to 
4is. 10d. one month, the close being buyers at 41s &d, 
cash and 41s, 94d. one month, with sellers asking 4d. per 
ton higher. In the afternoon there were transactions at 
41s, 84d, cash, siso at 41a, 10d. and4ls, 10d. one month 
the market closing with buyers offering 41s. 8d. cash an 

41a, 10d. one month, and sellers wanting $d. moro 
ae A coauale _ the areas aoe i ie 
market on ay, and prices Improv , the 
week being fa. per ton. Tranections toak 
lace in the forencon market at 41s. 9d., 41s. Oid., and 
to 41s, 84d. cash, also at 41s. 104d. one month, the 
close being sellers at 41s. 64d. and 41s. 104d. cash and one 
month, reapectively, and buyers offering 4d. per ton lower, 
i rted in the afternoon at 41s, 9d. and 
41a, 94d. Sah alse at 41s, 104d. and 41s, 11d, one month 
the cloge wanting the top prices and 
rton under, The market was dull and 
de on Yonds , and prices declined 2d. per ton, 
last week's recovery. During the forenoon 
were transactlona at 41s. 9d. down to 
cath, aleo at 418, lld. down to 41s, 10d. one 
and —_— at the casey ae rnp lower 
rates, ers offering r ton lower. eas Was 
done in a eet at fc di. and 41s, 74d. cash, alvo at 
dia, O}d. ard 41s, Od. one month; and the market closed 
with sellers at 41a. 7id. cash, and 41s, 94d. one month 
with buyers at 4d. per ton. Yesterday's market 
was saugh depressed, and prices showed a er dectine 
of ld, per ton. There were transactions during the fore- 
noo Ted. down to 41s, Ghd. aleo at 4]a, 9d. 
and one month, the lower rates offered at 


atruct oa water-tight, g 


meeti 
of the 
cipal offices, which it is intended to erect in Chapel lane, 
immediately in the rear of the Town Hall, and which have 


meeting of shareholders of the Shefhel 
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im connection with Glasgow Harbour In the opinion af 
.{ Mr. Deas, the engineer, it in perfectly poamnble to cun 
ood, sound 


dock of concrete, 
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NOTES FROM SOUTH YORKSHIRE. 
SuxrvixLp, Wednesday. 
Advance tn Coal.--In Sheffield the coalownera followed 


tho example of tho Lancashire colliery proprietors and 
advanced the price of cval on Wednesday. In Lancashire 
the advance is from 1g, to 1s. 6d) per ton, and in York- 
shire from 10d to 1s. 
have announced that they will demand an increase of 
Wages. 


In several diatncts the miners 


New Munurpal Offices for Bradford.—At a special 
of the Finance and General Purposes Committee 


radford Town Council the plans of the new muni- 


been prepared{by Messrs, W and RK. Mawson, architects, 
wersapproved The building will be erected on the site 
of the old buildings at the Let of the Town Hall ina 
triangular form, 80 aa to pernut of a new strect being con 
structed from Chapel lane to the new Lancashire and 
Yorkshire goods station, and both Chapel Jane and 
Nelson-street will be widened. Thin new street will afford 
an outlet for the whole of the trathce which at present con- 


verges in front of the Town Hall] and through Chapel lane 
from Manchester-road, Thorntov-road, an 
The new street will be 60 ft wide, and there will be an 
epee apace of 30 yarda at the end of the new building, 


other streets, 


18 ares of the flouring in the new hall will bo 2880 yards 


of which two-thirds will be devoted to municipal and 
one-third to school board purposes 
at 30, 


Theo cout is catimated 


Sheffield Gas Company.-—-Tho fifty-ninth ordinary 
United Gaslight 
Company was held on Wednesday at the Cutler's Hall 

There was only a moderate attendance, Mr VT Mappin, 
chainnan of the company, presided, and said that Pot 

field pus was as good aw the company was called upon to 
supply—as good as that of any town that had not an un- 
limited supply of canned coal ‘The company had done 
all they could to mitigate the alleged nuisance at their 
Bnghtside chemical works, The report (which was 
eae showed a surplus of 1489/. after paying divi- 

ends 


Charles Cammell amd Company, Iamiuted —At a mevt- 
ing of the directors it has been decided to pay an interim 
dividend after the rate of 5 per cent per annum on all 
the shares of the company, payable on the 3rd inat, 
this being at the aame rate as was paid at the correspond 
ing period of last year. 


The Lightuny of Public Clocha —Mr John Dolby, the 
Local Government Board auditor, has surcha the 
Buxton Local Board with the cost of lighting the pubhe 
clock on the Devonshire Hospital in that town Mi, 
Dolby has alsu made a similar surcharge on tho New 
Mulla Local Board, for hghting with gas the clock on the 
Public Hall The auditor gives as his reason for so doing 
that the clooks are not the property of the ratepayers 


— ee ——en 
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FOREIGN AND COLONIAL NOTES. 
Encouruging Colonral Industry —The South Auatrahan 
Marinu Board having accepted an English tender for 
boilera required for a steam launch only slightly m 
see at led tundors, the matter has been referred 
back to the Board, and it 1« probable that a local tender 
will bo ultimately accapted, 


The Caspian and the Persian Gulf ~A group of Parnmian 
capntalista headed by M. do Freycinet, will, it 18 stated, 
join with Russian conceshionnaires in constructing a, rail 
way from the Caspian Sea to Bussorah, on the Perwan 
Gulf. The Czar and the Shah will support the seheme, 
A nephew of the Russian minister of finance 1m one of the 
concessionnaires, It is mtended by tha means to create a 
through route between Enp land and India which can be 
aiaed over in a fortmght. It 18 oxpocted that the work 
will be completed in three years, but a good many lutches 
may yet arise. 


Tavys Bay ~Mr Hardy has brought before tho South 
Austraban Logulature the question of providing accommo 
dation for ocean-guing steamers at Largs Bay. The dis- 
cussion has been adjourned in order t: ascertain whether 
a local Ocean Dock aay intend tv avail themselves 
of the provisions of their Act. 


Too Many Cooks,—At a recent sitting of the South 
Australian lway Commission, Mr Mais, eng: wer-in- 
chief, stated that an orde: for rolling stook was sent to 
England without conailting Mr. Thou, the locomotive 
superintendent , and it was done by the authority of the 
Cummussioner for Public Works, Mr. Ramsay. In letters 
read before the Commlamoner Mr. Thou made « stro 
point of the friction between his department and that o 
the eng nee chief being detrimental to the interests of 
the public service, 


Trucks for Panama.—We learn that the Penama Canal 
Company has just divided orders for 900 trucks among 
four pean firms, The contract prices range betweeu 
711. and 857 126, per truck, 


Great Northern T Company.—The number of 
messages fu.warded by this company in the first eaght 
months of this year was 797,897, aa compared with 802,600 
in the corresponding périod of 1883, Tho revenue col- 
lected in the first eight months of this year was 182,680/. 
7 coaperss with 108,3862, in the corresponding periud 
0 : 
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IRONING MACHINERY AT THE HEALTH EXHIBITION. 







We illustrate this week two forms of froning 
iachines which are now being oxhibited in the Ma- 
ae in Motion Department at the Health Exhi 
tion. 

The first machine is shown by Messrs, H. Podger 
nd Sons, of Bromiley, Kent, and is illustrated b 
‘ige, 1, 2, and,8, above. This apparatus is princl- 
ally designed for ironing shirt fronts, collars, cuffs, 
nd such articles. Referring to the engravings, Fig. 1 
1a side elevation, Fig, 2 an end elevation, and Fig. 3 
plan, The machine here illustrated 18 a double one, 
ut a single machine is also exhibited. The tables 
re adjusted vertically, bara lise by means of a 
ot lever plainly shown in Fig. 2. The irons reci- 
rocate on the sliding bar on which they are hung, 
eing actuated by the disc crank shown, which works 
he connecting rod attached to the sliding bar, the 
tter being guided by the four rollera shown. The 
rons are heated by steam supplied through flexible 


ipes. 

The Invicta,” machine, which is exhibited by 
dessrs, Davey and Fabian, of Dashwood House, 

lew Broad-street, is shown in Fig. 4. The lon 

jorizontal cylinder, which is covered with olo 
r other suitable material, revolves slowly and takes 
he place of the ordinary ironing table, at the same 
ime the iron, which is made hollow in order to receive 
team for heating, has given to it a reciprocating 
novement in @ line with the axis of the roller. The 
lecessary motion of the iron is obtained by means of 
in eogentric worked by gearing, the action of which 
s plainly shown in the engraving; the small roller 
yaides running on a guide-bar are also clearly illus- 
trated. In order to convey steam into the moving 
iron, either a short flexible tube or a metallic awivelling 
joint is used. When required to be worked the ma- 
phine in put in gear, and the piece to be ironed ia 
under a projecting lip on the jron. The roller 
carries it through, and it geta smoother by the 
presaure of the reciprocating iron, The machine is 
dimple, and no donbt very effective. It is made in 
hing from 15 owt. to 25 cwt., and with 


rises weig 

b length of roller from ft. 3in. up to 7 ft. Sin. A 
is provided for lifting the iron from the roller 

f required, but this fs not in ordinary work. 

The Wrouidad ale be heated by ue f preferable. 


abiia 
2 
“Ma”. 
TWEE atts 





} Hl | 
ieee AR oe aaa a ee eee 
ns ee 


Fira. 4. 


Tue Fimt Oxxwnca, Worts.~Wehave been asked to | the Canadian P 

state that the designers of the causticizer main iin at 
R. Deglish’ and Oo. for the Flint Ghemiccl | of Mewes 

us On 200 anie, are Mesare. 


Measrs. R. 
Worka, and described 
Parnsil and Simpson, of Liverpool and Widnes, 


Axernican Locomorrve Burtpina.—The Cooke Locomo- 
abt ial nia at gee New Jersey, ahs completed an 
or seven mogt engines for the Elmira, 
Cortland, and Northern ies Mesers, M. M. Buck 
and Co, ary building a small locomotive for « railway In 
Algerie. They are aleo turning out a handsome looomo- 
hivé, to be carried ina trades procession in the autumn. 


Canade Southern track two 
Canavan Rat.ware.—The Guelph Junction Rafiway, | Centre, bracrt , 00 mites 
which is intended to cennect Bay oly bere er gd Ses = ¥ 
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weven words, tl ecuay ullarteed tee 

f advertisements, their ineertion pannos be 

. Terms for disp advertisements on the wrapper 

advertise iteatied with all. practiger royulacity but 
regdlarity cannot be teed. ; 


to state that einca January 1, the ordi. 
of INKERING sent abroad are printed on thin 
pepe. ustrations being, however, so much lege affective on 
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THE STATE OF THE NAVY. 


Our able and enterprising contemporary, the Pall 
Mall Gazette, has sucoseded, by presenting indisput- 
able, but hitherto neglected tagts forcibly and per- 
sistently, in aves publio — ha 2 atate 

met the Navy, in creating a widesp terest 
and well-founded alarm that will not readily be 
dted. It has been known fora long while past that 

e present atate and futute prospects of the Navy of 
par apcined Sac alike bad, and that the latter sre 
only more deplorable than the former. We have 
frequently called attention in detail to certain of 
the main faults of our naval administration, and 
have shown in what respects it has failed to satisfy 
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‘leven existence as a nation ; and althoug 











the requirements of this grost empire, and of the 
vaat interests that are committed to its charge. But 
ah voice ee that of sa crying in ny 

erness, apparent n disregard 
Certainly it has not 
triple armour of apathy, prejudice, and pedant 
which appears to enosse all who are charged wit 
the adminstration of the Navy. 

Many circumstances now combine to insure a 
fair and patient hearing for those who have any- 
thing to say about the state of the Navy, and the 
manner in which this has been brought about is 5 
striking illustration of the power that can be 
exercised by the daily press. Temperate, accurate, 
and well-timed statements alone are not sufficient ~ 
these had already been repeated ad nauseam by 
ourselves and othera—but it has been by the 
striking device of devoting one-half of the columns 


of a newspaper which usually contains short 
articles and notes to a recapitulation of much that 
has been, and can always be, said upon the subject 
of the Navy. The portentous length of the article 
the attention of the 
ublio, “a length which, although fully warranted 


which succeeded in arresti 


y the importance of the subject, 1s entirely with- 
out prooedant in the poner of the journal which 
published it, was yet insufficient to contain all the 
charges that can be only too clearly brought against 
those responsible for the present state of things. 
Although the means by which public interest has 
thus been aroused to the state of our first line of 
defence denote a chronic indifference and neglect to 
the matter, which is strangely inconsutent with our 
absolute dependence upon it for prospenty, and 
it is dis- 
creditable to those whose duty 1t is to maintain the 
Navy in the requimte stato of efliciency, that the 
Pall Mall Gazette should have been justitied in rais- 
ing a ory from one end of the country to the other 
in order to excite in them a proper sense of duty, 
still it is a matter for congratulation that the public 
ear has at length been reached. It is high time 
that something was done to put the Navy upon the 
footing which 1s demanded by all the circumstances 
of the day, and to have it maintained in the condi- 
tion which 1s necessary, not only for protection at 
home, but also to meet the rapidly growing require- 
ments of our trade and possessions abroad. 
One of the most striking, and, at first sight, 
t, characteristics of the present discussion 
upon the state of the Navy, is the unanimous and 
hearty support given to outside critics by all 
branches of the naval service, both executive and 
civil, Naval officers of all ranks have written sup- 
porting the views that [are expressed, and only 
complaining that they do not go far enough ; while 
others, together with some of the professional 
employés at the Admiralty, are scarcely restrained 
by the service regulations from giving publio expres- 
sions of sympathy. The officers of the dockyards, 
and of the constructive department of the Admiralty, 
are jubilant over the prospects that are opening up 
of now getting that attention paid by the Treasury 
to the growing wants of the Navy which their own 
official representations have failed to command, If 
the secret history of the present agitation were to 
be written, it would be found that Government 
officials sometimes use, anonymously, that power of 
the press which, at other tames, they eo much dread 
and denounce, in order to advance views for which 
they cannot otherwise obtain an adequate hearing 
This peculiar phenomenon of oes athy with, and 
active support of, a movement which to all appear- 
ances commenced outaide of the Navy, by nearly all 
classes of the naval service, is probably caused, not 
ao much by the facta which have been brought 
forward as by the main inference which has been 
drawn from them. The increasingly retrograde 
ed a er Aad Navy is f i g as com- 
of foreign powers, the 
requirementa of our over-sea trade, and the. long 
list of clauses which are contained in the whole in- 
dictment against those responsible for the state of 
the Navy, have been used mainly for the purpose of 
enforcing a demand, which of al] others is certain 
to be popular throughout the entire naval service, 
viz., increase of diture. A mere demand for 
increase of expenditure is always sufficient to gatn 
the support of every admiral and captain in the 
fieet, and the whole of the constructors at the 
Admiralty and d We quite agree that an 
increase of expenditure is at the pret time de- 
sirable, and that we cannot recover lost ground, stil] 
lesa make the further p which is demanded 
by the constantly inoresaing requirements of the 


mn able to penetrate that 











shall be built, ag far as possible, by contract 
some strange reason, however, the publication of 
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country, without considerably adding to the normal 
amount of our naval expenditure. 
The point that ap to have been missed in 
the discussion is, that our present unsatisfactory 
ition 18 due not merely to deficient expenditure, 
t very largely to the manner in which the current 
expenditure hasbeen made. The most serious and 
pressing question is, not so much the finding of 
money for strengthening the Navy—money can 
always be got, an Us as ase a quantity as may ye 
n in Great Britain for a supreme purpose o 
this kind—but it is the economical sad ‘pecttable 
application of such expenditure as may be decided 
upon. The sums of money that have been voted by 
Parliament of late years for the construction of 
ships for the Navy have been enormous, conmder- 
ing the results that have been obtained from them. 
We have had ships like the Ajax and Agamemnon 
which have been more than eight years in building, 
and have cost enormous sums of money, sutns 
vastly greater than the original estimates provided 
for, and yet they are not in a satisfactory condition 
for performing the services expected of them. The 
Polyphemus, for which the cost was voted by Par- 
lament in the early part of 1877, is still incom- 
plete, after having had nearly twice the money 
spent upon her that was onginally estimated and 
voted ; and, after all, 1t appears unlikely that she 
will ever prove of any substantial value to the Navy. 
The building of ships for the Navy ts conducted 
upon principles which causo great waate of expendi- 
ture, slowness of production, and inefhciency of 
results. Thero is no inatitution in this country 
which receives such smal! value for ita money as the 
Admuralty does for its expenditure upon ship con- 
struction. Although it 1s only a truism to say that 
this country possesses vast shipbuilding resources, 
yat the public 1s deprived of the benefit of them b 
the antiquated and extravagant system upon whic 
it has always built, and 1s apparently content to go 
on building, ita ships. A Committee, presided 
over by Lord Ravensworth, has been inquiring, 
during the present year, into the manner in which 
contracts are made by the Government with private 
shipbuildera, for building and repairing ships of the 
Royal Navy The building of ships in the dock- 
yards is such a costly and wasteful process that it 
is becoming more and more desirable to build as 
many as ble of the ships of the Navy with the 
aid of private skill and enterprise ; and it 18 re- 
ported that Lord Ravensworth’s Committee has 
recommended that in future all Her Majesty’s “ne 
or 








the report has been delayed by the department, 
and no copy of it is yet procurable. The Com 

mitteee has, however, mado a step in the mght 
direction, and we trust that the stereotyped official 
objections that are sure to be raised against any 
extension of the system of building*ships by con- 
tract will be brushed on one aide, and that the con- 
structive department will be imstructed to carry 
out the recommendations of the Oommittes. 

The expenditure upon the Navy will be much 
moro economically and profitably employed, by 
building ships in private shipbuilding yards instead 
of in the public dockyards This is the course that 
has always been adopted in the construction of 
boilers and marine engines for Her Mayeasty’s Navy. 
The public generally have no idea that, notwith: 
standin the importance that 1s attached to build- 
ing ships in the dockyards, the construction of 
boilers and engines has never become established 
there ; and these are always made by private en- 
gineers, Why the same system which contributes 
to the Navy one section of a fighting ship, and that 
not the least important one, cannot also be trusted 
to produce the whole, we are unable to conceive. 
ts true that giving ships out to build | y com- 
petition among poe shipbuilding firms in the 
same way asis already done with manne engines 
would greatly economise the expenditure upon the 
Navy ; but in order to obtain anything lke the 
whole benefit of the economy that might thus be 
made, a radical alteration is necessary in the system 
upon which vessels and their fittings are now de- 
signed, and interfered with down to the smallest 
detail, by the Admiralty constructors. We pointed 
out on the 30th of May last, that great defects 
are to be found in Admiralty specifications, and in 
the official supervision of work building by contract. 
We showed that all the specifioations which are sent 
out from the Admuralty for builders to tender 
upon, profess to contain complete and definite 
descriptions of the various parta of the veasels to 
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which they relate, while they are in reality docu-| are firms who would undertake to do the same for 


ments of the most vague and indeterminate 
character. They generally contain several hundreds 
of items, the greater number of which are simply 
required to be done ‘‘ as directed,” or “to the 
approval of the overseer.” These specifications 
appear to be framed with the intention of leaving 
everything as open as iblo for subsequent 
alterations, and Tor additions, that the Admiralty 
constructors may fee] inclined to ask for as the 
work proceeds; and the shipbuilder who has 
tendored to such a specification is thus left entirely 
in the hands of the Admiralty officials, with no 
really definite guidance as to the ultimate oost of 
the work. The building contractor has no specific 
or solid ground to stand upon under his contract, 
and what little might be furnished by a fairly 
drawn arbitration Teiiaes is cut away from him, by 
the circumstance that he is allowed no appeal, in the 
event of adispute, to any authority except the Con- 
troller of the Navy. We also pointed out at the 
same time, that the system of inspection, which 1s 
adopted at the Admiralty, 1s of an entirely different 
character from that found best by our largest mer- 
cantile shipowners, and leads, through various 
causes, to a great increase in tho cost of work, 
and to an enormous waste of time. 
We can only just refer, at present, to these 
pe, for the purpose cf indicating one or two 
irections in which the state of the Navy might be 
made much more efficient, without any increase of 
expenditure, The wise and economical administra- 
tion of naval expenditure is, however, a very great 
question, and one which we confess we are almost 
hopeless of seeing properly grappled with. Ad- 
niralty officials will eagerly support any move- 
nent for spending more money, as they are now 
doing ; but they will resist, with all the powerful 
moans of obstruction they possess, any attempt to 
oxamine exhaustively the details of expenditure, or 
to mako it more profitable. They not only oppose 
at all times attempts to promote economy, with a 
determination that almost indicates a failure to oom- 
prehend the necessity for it, but anything like 
spood of production ia also atrenuously resisted by 
em. 

The Admiralty constructors are believed to sym- 
pathise warmly with the present qutside effort to 
obtain an increase of expenditure upon the Navy , 
but the only one who has raised his voice publicly 
a the subjcct is Mr. Barnaby, the Director of 

aval Construction. It is instructive to note, by 
what he has said, the direction in whioh Mr. 
Barnaby'’s mind 1s working. His only object ap- 
pears to be to prepare the public for a continuation 
of the old duatoriness and sloth in the completion 
of ships, It has been stated that arecent Brazilian 
ironclad, of a very powerful Wy , Was completed in 
two years, and this fact was brought forward as a 
proof of the possiblity of greatly shortening the 
time occupied in completing ships for the British 
Navy, some of which have taken no leas than seven 
or eight years in construction. Mr. Barnaby 
writes to the papers, howover, saying that ‘‘ It 
ia dangerous to assume that modern armoured 
ahips can bo built rapidly even under the 
best conditions, as this ship has been;” and 
that uncertamtios upon naval points, and gunnery 
triala, occupied three years before even the 
at In question was completed, although as far 
as hull and machinery were concerned she was 
finished in a httle over two years. Why it is 
‘dangerous’ to assume that gon can be built 
rapidly, we cannot, after much reflection upon the 

int, imagine; and Mr, Barnaby does not con- 
escend to explain. As the whole point of his 
letter turns upon this element of danger, we have 
not obtained much benofit by atudying it, and we 
venture to think that the public have not been 
greatly enlightoned byt. Woe du’ not know why 
it should be even incorrect to assume that mo- 
dern war-ships may be constructed as rapidly 
as this Brazilian vessel was; but why it should be 
‘‘ dangerous” to assume it, we are complately at a 
loss to conceive. We hold that such an assumption 
is not only free from danger but that it is a correct 
and reasonable one, and that it should be the aim 
of our naval constructors to devise some means by 
which our ships of war could be built in something 
like the same time as 18 enpoved in building ships 
for foreign navies. Mr. aby cannot prove 
that the man ier resources of this country are 
unequal to the performance of what he considers to 
be such a feat ; on the contrary, he is compelled to 


admit that they actually doit for othernations, There! are by our own knowledge of the subject. Of what i parts,” 


our Navy as has bean done for that of Brasil, and 
we feel sure that the results would be equally as 
successful as those which have been obtained by 
the Admiralty with vessels that have enormously 


exceeded their originally estimated cost and taken | al 


an unexpected number of years to complete. Itis a 
bad sign for the future that the Director of Naval 
Construction—who should be informing his mind, 
expanding his ideas, and lovking abroad to sscertain 
what oan be done by the combined enterprise and 
mechanical resources of this country, and how to 
utilise them for the public service—should appear to 
have his attention mainly ocoupied by the fear that 
the present slowness of production and barrennoss of 
resulta achieved by the Admiralty, may be publicly 
noticed and blamed $ He is content and desirous 
that his department should have more money en- 
trusted to it by Parliament to spend, but he does 
not wish that the present unnecessary and un- 
profitable mode of expenditure should be noticed or 
interfered with. 


THE BRAKE QUESTION. 

On another page we publish a long letter from 
Mr. Martin, the chairman of the Vacuum Brake 
Company ; but not only has a greater of this 
letter y appeared as an advertisement in 
many of the provincial papers, but it also con- 
tains matter some of which is entirely irrelevant 
to the brake question proper, and more which is 
either incorrect or very misleading, or which has 
repentedly been answered before. Weare unwil- 
ling not to give Mr. Martin a full hearing, but as 
there 1s scarcely any statement in the Jetter with 
which we can agree, we cannot pretend to tako up 
here all the points on which the latter is open to 
reply, and it is the leas necessary to do so since, as 
we have said, many of them have been already dealt 
with in our columns. 

Mr. Martin’s protest consists mainly of unmea- 
sured abuse of the Westinghouse brake. He tells 
us nothing new that is true, and he is most hasty 
in his conclusions, and in his desire to accept as 
facta, what are only the longings, and it may be the 
opinions of discontented ans, Like many 
others similarly placed, . Martin 18 not con- 
sistent. We have already shown in our issue of the 
26th ultimo, the change which he has undergone 
with regard to what, in his letter to the 7'vmee in 
August, 1881, was called the ‘‘ ill-judged action” of 
the Board of Trade; and more important still that 
after years of uncompromising Epon to the 
Board of Trade requirements, Mr. Martin now 
announces that his company have come to the con- 
clusion that an ‘‘automatic brake 1s desirable.” 
Tn the present letter, too, it will be noticed that 
the paragraph which appeared in the letter to the 
Times of the 18th ult. relating to the working of 
the Westinghouse brake on inclines, and which we 
refuted in our last article, 1s withdrawn, and that 
referring to Sir Henry Tyler and the Board of 
Trade inapecting officers considerably modified. 
It is certainly amusing to read the published 
correspondence between Sir Henry Tyler and Mr. 
Martin, and then tolearn from Mr. in’s letter 
that ‘many insinuations have been made against 
Sir Henry Tyler by injudicious advocates of the 
vacuum brake,” when he himself was the offender. 
It was asserted alao in the previous letters as @ pori- 
tive fact that it was ‘‘ well known that.the majority 
of the four responsible advisers of the Board of 
Trade are prepared to recommend a brake for 
universal adoption, if asked to do so, and that that 
brake is not the Westinghouse automatic.” This 
statement has attracted some attention from its 
bold assurance, but it now turns out to be only 
an opmuon, for in his letter to us he is more 
cautious, and says, ‘‘I think I may aasert with 
confidence,” &c. ere is, of course, no founda- 
tion for making any such statement in to the 
Board of Trade officers, and the wish was clearly 
father to the thought. The cause must indeed be 
desperate which irea auch tactics, and it is 
searcely seemly for the proprietors of the brake in 
use, or rather out of use, at Penistone and man 
other places, to indulge in vague atatements, suc 
as ‘‘some of the employers of the Westinghouse 
automatic have suffered heavily.” Mr. Martin pro- 
nounces many eulogies on his own system, and 
many charges are made against the Westinghouse 
brake, but no facts or are given im support 
otNhese statements, w can, a y be 
looked upon as Mr. Martin's fancies, beli 





as theyjhouse brake is 
and 
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“sity ta Euston pa ? Isit not ee 5 
was simply a meeting, and that no 
one wasinvited except those who were known to be 
favourable to the vacuum system! Is it not 
so equally well known that although nine out 
of the twelve presant voted in favour of non- 
automatic brakes (a fact not of much assistance 40 
Mr, Martin now, in view of his resant conversion), 
nevertheless twelve out of the sixteen of the 
principal railways in Great Britain are in favour of 
automatic brakes? The simple truth is that of these 
arin lines, only four, namely, the London and 
orth-Weatern, the Great Northern, the South 
Eastern, and the Manchester, Sheffield, and Lin- 
colnshire, have been direotly and practically ob- 
structing the progress of automatic brakes. 

The great point, however, upon which the Euston 

meeting was unanimous, was the adoption of the 
Clayton coupling for use with vacuum es, 
Mr. Martin informs us that this coupling ia used on 
the three trunk lines to the north. This is another 
fiction, The fact is that the Great Northern Company 
use quite a different coupling, and the only coupe 
which is common to the joint stock trains on these 
three routes, is the Westinghouse. The Clayton 
coupling, as Mr. Martin asys, ‘‘is not adapted to 
the Westinghouse system, which is therefore now 
one of the great impediments, :f not the chief im- 
pediment, to the adoption throughout the country 
of one system of continuous brakes.” If we are to 
beheve Mr, Martin when he states that ther 
‘‘simplicity has recommended vacuum brakos to 
all practical engineers, and is fast bringing about 
their universal edoption,”’ and if the four responsible 
advisers of the Board of Trade are really prepared 
to recommend the adoption of his automatic 
vacuum brake, it 1s difficult to understand why it 
should be neces to usue such questionable 
manifestoes, or how the Westinghouse brake should 
form such an impediment to ite progress. 

The Westinghouse brake has no doubt always 
been, and will continue to be, animpediment to the 

rogress of the vacuum system, but what are the 

acts? We find from the Board of Trade returns 

that there are now five kinds of vacuum brakes in 

use, so that Mr. Martin’s friends are by no means in- 

clined to agree amongst themselves, and we are not 

told which of these is the ‘‘ onesystem”’ referred to. 

The Vacuum Brake Oompany have, however, 

announced that they have come to the conclusion 

that an automatio brake is desirable, and we may 
assume that they would prefer their own system, as 
used on the Lancashire and Yorkshire and London 
and South-Weatern Railways, to be the universal 
brake. This apparatus, however, according to the 
returns was only in use upon 1800 vehicles 1n this 
country, whereas the Westinghouse was fitted on 
nearly 13,000 vehicles. It 1s, to say the least, 
amusing to blame the latter for being ‘‘an :mpedi- 
ment to the introduction of one system of continuous 
brakes.” It is much as though the members compos- 
ing the the fourth party in the House of Commons 
were to blame the reat of the House for ines Se 
impediment to their accession to office. The whole 
of the Westinghouse brakes are identical and inter- 
changeable, while none of the vacuum systems will 
work together harmoniously. It is true that four 
of them use the same coupling, but we need 
hardly point out that lives are not saved by a 
coupling only, any more than a coupling can save 
a brake from condemnation. The es must 
cle y be equipped with the same brake if the 
Board of Trade are to be satisfied, and not with 
several different forms rena the same coupling, « 
fact indeed whioh is not at all unlikely to become a 
trap, and to result in accidents. There is therefore 
no question as to where the impediment lies to the 
introduction of any one system. 

Mr. Martin says, he prefers to reat his case on 
the returns of brake failures to the Board of Trade, 
and to draw his conclusions from them ; that is, 
we when they are arranged in the way 
ao familiar to the readers of the Vacuum Com- 
pany’s cironlars, We have frequently shown how 
erroneous such a aystem of treatment is, and that 


these returns can only be made of service asa teat™.,, 


of delays, when com two brakes of exactly 
the same principle, y then, provided they 
rigidiy upon the same basis. As 
the positive merits of brakes, the returns form 
no guide. Mr. Martin says, ‘there is no doubt 
thatthe chief oause of the failures of the Westing- 
the complication. of its various 
to those familiar with this 


tad 


Oct. 10, 1884.) 
F— ner 


Serle eee ere 





brake it is quite unnecessary to dilate upon the 
enormous complication of the apparatus as now 
ra hy and particularly upon the dangers inci- 
dent to the employment of the triple and other 
valves.” Those fawiliar with tho facts, as well as 
the brake, know that nothing could be further from 
the truth than the above statements, as well as the 
further one that “‘ to meet the many defects of his 
apparatus, Mr, Westinghouse 1s constantly deviain 

and patenting new and complicated valves an 

other apperatus, every one of which increases the 
danger.” Mr. in, of course, refers to no data, 
but this need not prevent our doing so for him. 
The truth is that the Westinghouse brake 1s prac- 
tically what it has been for years, with certain im- 
provements, and in reality fewer pee If certain 
new valves have been patented, it does not follow 
that they have been used, and if used they are cer- 
tainly not put on in addition to others, but to replace 
them. Again, the against the Westinghouse 
brake are by no means of the kind stated by te. 
Martin ; the interesting thing is—and Mr. Martin 
could have found it out for himself—that the vital 
parts peculiar to the Westinghouse brake, viz., 
the pump, triple valve, coupe: and driver's 
valve, very rarely fail indeed. The returns show 







that it is to men and material the aa delays 
are mainly due; for inatance, over two-thirds of 
the rep for the half-year ending June 30 aro 


the result of burst coupling hose alone. Only 
11 pumps out of about 1500 and l5btmple valves 
out of nearly 13,000 are mentioned as causing 
delay once in running 15$ milhon miles in mx 
months! Moreover, 16 of the triplo valves are ro- 
turned by the Midland Company alone in running 
only 375,000 miles (a fact which probably requires 
no explanation) ; so that over 15,000,000 miles have 
been run with only two cases of a triple valve being 
suggested as a cause of delay! These are very 
interesting and remarkable facts, and they com- 
pletely upset Mr. Martin’s gratuitous nonsense as 
to the dangers arming from the use of triple valyes 
and other complications. It us worth while point- 
ing out also that simple as Mr. Martin's automatic 
vacuum brake 1s claimed to be, there are 71 failures 
of this brake on the Lancashire and Yorkshire Rail- 
way alone in the six months, and it has only run 
21,000 miles per failure ; whereas the Westinghouse 
has run nearly twice as many. Mr. Martin tells 
us he prefers to accept tho official returns, and to 
draw his own conclusions, To what conclusion do 
these facts lead him may we ask? It is too much 
to hope for conmatency from the Vacuum Brake 
Company, but the logio of their own system of 
reasoning points to only one conclusion, and that is, 
the inferiority of their own automatic brake. 

This, however, 1s not s question of delays. It 
cannot be too often repeated that the question 
of efficient or inefficient brakes 18 & question of life 


or death to railway travellers and railway servants. | POS, and for electric lighting. The dynamos were 
ht forward, conatructed by the Fives-Lille Company, and some 


So many are the Inventions now broug 
and for such multifarious purposes, that people 
appear to have hada way of regarding a brake much 
as they would 2 new form of ateam engine, spwing 
machine, or bicycle, appearing to ignore the 
fact that the peculiar and essential function of 
& brake is to save life, and that, as-we have said 
before, in its power to do this in the greatest 
number and poldens of situations, oonatitutes the 
firat point in considering the relative merits of the 
Various systems. It may, of course, be possible to 
overload an invention, and by inteodoatig refine- 
ments whioh serve little or no useful purpose, render 
the apparatus impracticable for ordinary work ; but 
this not been the case with any system of con- 
tinuous brake which has come under our notice, 
On the contrary the endeavour has rather been in 
most cases fo aim at an amount of so-called simpli- 
city in the manufacture, quite inconsistent with the 
efficiency required under circumstances so varied as 
those to bemet with in many of our worst acvidents. 
The question is not one of simplicity, but of 
efficiency ; but while the advocates of the Wes 
house brake aoe willing to ae this rath test, their 
opponents ap to the simploity of ther appa- 

ss and ita obedience to the laws of nature, and 
“when it fails they naturally oall on Providence, and 


are ready to suggest thata miracle should have been lt 


pertormed for their benefit. ‘ 

Until two brakes are before the publie, both ful- 
filling the same functions, under as niany conditions 
and with equal efficiency, there is really no choive. 
vioeat ei oy to oe ee aoe why, 
when riding in a carriage forming of a slip 
portion, Mr 





_| tion, 


. Martin is not to be under the same! 188 
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protection as we who are in the front part of the 
same train; yet, as we have pointed out, no vacuum 
brake can be worked on the slip portions of trains, 
or carry a store of power independent of the 
engine. Why, too, are those who are compelled to 
travel in long trains to be deprived of the same 
amount of protection as is enjoyed by those in one 
of half the so deat There may be more in the 
Weatinghouse brake, but we havo satisfied ourselves 
that there 1s not one but what effects a useful pur- 
pose, or which, if absent, would not leasen its eff- 
clency, mn much the same proportion as that of a 
vacuum brake would be inereased, if they were 1n- 
troduced into that system, 


















ELECTRICAL TRANSMISSION OF 
POWER. 

Tse important experiments on the transmission 
of power by electricity, which have been for a lon 
time in preparation, between Paris and Croil, w 
enter shortly upon a practical phase. It will be 
remembered that a powerful syndicate waa formed 
some time since, to realise on a large acale, the 
theories of M. Marcel Deprez, upon the elec- 
trical transmission of force, which theories received 
a practical development at the Palaia de |’ Industrie 
in 1881, at Munich, on the Northern Railway of 
France, and at Grenoble. This syndicate, com- 
posed among others, of the Paris house of Roths- 
child, the uzit and Fives-Lille Companies, and 
the Société Industnelle et Commerciale des Metaux, 
subsoribed a capital of half a million francs. The 
new series of experimenta will be conducted 
between Paris and Oral. The programme has 
been prepared by a commission consisting of M. 
Marcel eprez, M. Sartiaux, director of tho 
Northern Railway of France, M. Aron, engineer 
to MM, de Rothschild, M. Cael, director at the 
Ministry of Posts and Telegraphs, and several 
other distinguished engmeers. The late M Ch. 
Bontemps was also a member of the commission 
According to this programme it 16 intended to fur- 
nish at the Ore:] Railway Station, an initial motive 

wer furnished by two locomotives, each of 130 

orse-power. These two engines will together drive 
the generating dynamo through four totalising dy- 
namometers, of a new type, by which it will be easy 
to read continuously the work transferred to the 
dynamo.* 

The generating dynamo will give a current of 
20 ampores with an electromotive force of 7500 
volts, et tape to about 200 horse-power 
absorbed. This energy will be transmitted to two 
smaller dynamos placed at the La Chapelle station in 
Paria, and which it 1s expected will flealo 50 per 
cent of the initial energy, one mving 60 and the 
other 40 horse-powor, which will be employed to 
drive a number vf machines for mechanical pur- 


idea of their dimensions may be given by thefact that 
17,600 lb, of copper wire has been used in winding 
the armature a field magnets. Tho transmission 
line, which 1s more than 70 miles long, and in- 
cludes a complete circuit, will be laid overhead, and 
will consist of a cable with seven strands of asuli- 
cious bronze made by M. Lazare Weiler, of Angou- 
léme, These atrande have a diameter of 1 9 milli- 
metres, and together correspond toa single wire of 5 
millimetres in diameter. Tho weight of the line will 
be from 2 to 2% tons, and its total electric resistance 
is logs than 100 ohms, Ita breaking strength exceeds 
1900 lb. From the initiation of the experiments 
the question of emloying an insulated or non-in- 
sulated cable was warmly discussed. The necessity 
of insulation appeared at first to be of the greatest 
importance on account of the high tension of the 
current, and which it was intended to raise to 
10,000 volts. Under these conditions the engi- 
neers of the commussion representing the State 
wished to incluse the cable in a protective inaula- 

to Pah loss of current, especially during 
rain, and to avoid accidenta. After a number of 
experimenta it was decided to abandon continuous 
insulation, which would have the twofold incon- 
venience of great expense and imperfect protection. 
Was considered that accidents were little to be 
feared, since it would bo a complete circuit fixed 
on high poste above the reach of ordimary inter- 
ference, and a mixed system was decided on, which 
involved the insulation of about 47 miles of the 


* This d eter, which was devised by M. Depraz, 
wan dwcribad in La Lumre Electrique, Rapteruber Z7, 
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line. 
the Société Gdndrale des Tel 
Berthoud-Borel system, by which the wirea are 
inclosod in ao lead envelope. Experiments with 
this arrangemont have 
tory results, though it waa found that with a 


joints with h 
denser would be reduced, and the effects entirely 
prevented. 





ee 





This insulation, which was executed by 
spn is on the 


given quite satisfac- 


current of 2600 volta the cable thus covered acted 
like a Leyden jar, the envelope giving off static 


sparks during a considerable period. The incon- 


venience from this would be easily overcome by 


connecting the lead to earth. Or by breaking the 
lead enve 


at intervals, and espooially at the 
ards apart, and making good the 
rubber, the total surface of the oon- 


60 


unctions 


It 1s expected that all the preliminaries of tho trials 
will be completed in a month or two, and that they 


will be carried out at the end of the year. 


a 





THE PHILADELPHIA ELECTRICAL 
EX HIBITION.—No, IT, 
By Mr. C. J. B. Woovsury, Boston, 
TRLEPHONES. 
Tue exhibit of telephones 1s perhaps more com- 


lete than it could be in any other city in the 
nited States, for the reason that three of the rivals 


of the American Bell Telephone Company for telo- 
phonic businoss, were organised in this vicinity, and 
two of them are domg an ‘‘ exchange” bummnens here, 
which allows the trial of their instruments over 
lines constructed for commercial business and sub- 


ject to the same obstructions as those of the Bell 

Company, thus affording unusual facilitios for the 

comparative merita of the relative instruments im 

actual practice. The Bell Company, as boing by far 

the largest association of its kind in this country, has 
the most comprehensive exhibit, and has grouped 
together instruments of all periods of telephonic 
histery excepting those of Philip Reis, which per- 
hapa can hardly be considered aa more than the 
preliminary steps towards the electrical transmission 
of sound, The exhibit occupies a central position 
inthe new building, and has among ita attractions 
& mimature central office connecting with different 
rooms and of the building and with the main 
central station of the Bell rin as in Philadel- 
phia, so that one may talk directly from tho 
building to any of tho subscribers to the system 
in Philadelphia and surrounding towns. In the 
centro of its exhibit 18 a small room with a 
table for writing and chairs for visitors to occupy, 
while the various parts of the system are ex- 
plained by the courteous gentlemen in charge. 
As decorationa to this room are exhibited a full- 
length oil panting of Professor Bell and a portrait 
of Mr. T A. Edison. In the cases which surround 
the sides of the exhibit may be aeen telephones of 
every size, shape, and age. Somo of the orginal 
instruments used by Profeasor Bell may be seen, 
containing magneta 51n to 61n. m longth, and 
weighing 2 1b. or 31b., and 1t 18 specially worthy of 
note that the first mstruments are all electro- 
magneta Here aro seen the earlier forms of 
Eduson’s work in telephonic research, and the 
various shapes of magnets used by him and Mr. 
Phelps in their system. In another set of cases 
may We seen the early forms of the battery trana- 
mitter or microphone, especially the instruments 
used by Mr. Blake in tho experiments which re- 
sulted in the instruments now known as the Blake 
transmitter, and in general use throughout the 
United States, wherever the Bell matruments have 
been introduced. Some of the earlier forms of 
adjustment of the pressure between the carbon and 
platinum pointe. show the care exercised to have 
this adjustment an exact one, for in one instrument 
the carbon 18 on the end of a balanced lever which 
is controlled by a screw of low pitch, whose hoad 
is attached to an arm travelling vver a graduated 
circle, In this instrument a movement of the 
carbon for a distance of one one-thousandth of an 
inch would be readily observed, and the expen- 
menter could determine with great exactness the 
pressure which gave the beast results under diffe- 
rent conditions, In the adjoining case may be 
seen the several forms of carbon transmitter devised 
by Mossra Edison, Berliner, and Gilliland, and the 
various means used by them to obtain the proper 
adjustment of the carbon and platinum contacts. 
There are alao a set of instruments conssting of a 
recelver and carbon tranamitter manufactured by 
Mosars. Siomens and Halske, of Berlin These 
instruments are of large sixe, and the workmanship 
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has rather a ovarso appearance to the American 
eye. Here, too, are a set of instruments consisting 
Pe tranamitter, receiver, and ocall-bell combined in a 
amall desk, which holds the transmitter battery, 
and manufactured by Roosevelt, of Pans. In 
another case are various forms of calling de- 
vices used in former years, such as battery ‘‘ tap 
bells,” and magnet calle operated by suddenly 
withdrawing an armature from a powerful perma- 
nent magnet on the poles of which coils of fine 
wire are wound. These latter instruments have 
now gone out of use in this country, as it was found 
that the magnets rapidly degenerated, mably 
from the stress uced by the re sudden 
withdrawals of the armature. In this case are also 
seen the earlier forms of tranamitter used before 
the microphonic transmitter was developed to its 
commercial types. These consist of compound 
horseshoe magneta, over the poles of which the iron 
diaphragm was suspended and to which the voice 
was conducted by a sroekiny tube. The writer. 
remembers well the difficulty with which any com- 


plicated message was sent by these int | 


and wonders at times that 6 persevered in 
using them, Here, too, kent ads pee 


motophone, or chemical telephone, in ‘which the 

ure of a platinum point a chalk cy- 
—<— ayes mith i ute sulphuric syrenin 

amount of current passing 

The changes were mechanically trana- 
into waves of sound. Beside this instrument iss 
receiver exhibited at the United States Centennial 
Exhibition in 1876, in which the diaphragm is 


, and thus reconverted 
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made of parchment and the vibrationa are given to 


it by « piece of iron (2 in. sin. by yy in.) 
fastened e ita centre. a3 Delbeds exhibit comes 
next in interest as on an entirely different 

. Most of our era fully understand that 
in the Bell inatrumenta the vibration of the dia- 


- 
«27- = 


the change in magnetic attraction of # permanent 
bar magnet, and that the remainder of the appa- 
ratus is merely means for producing such change in 


we Se ee awe ve 


produced by the voice. Professor Dolbear dis- 
covered that it was unnecessary to employ a m 
to aaah y ane ee wif ‘bythe ‘chane’s 
wore @ wire itse e 
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of the current passing in them, since each element 
of surface may be supposed to be charged with an 
opposite polarity from its subsequent one, and in 
such atate exerte a corresponding attraction upon 
it. In practios, Professor Dolbesr’s receiver con: 
sists of two shewts of thin metal, preferably tin- 
type plates; one of them is connected to the line 
and the other to the ground, or if.a metallic cin 
cult is used, ons is attached to each line. Thee 


ronan caches: very small air space (sce 
lanes wrapped, dcp the 
centre, while the other is 7 bal ® 
edges, thus leaving the centre free to vibrate ; when 
i ool in the esl sages excites sf 
te and corresponding tho front 
attraction consequent thereon also varies, 
the front plate reproduces the sound waves which 
produced the variation in static charge 
*— means of the tranmmnitter. For‘a transmitter, 
: Dolbear employs ah instrament quite 


Oct. 10, 1884, | 


the tranamitier of Philip Reis, 
that — produce the secondary 
static charge are wound to produce higher static 
pan te SR aleaey oe eat 7 
upon oOurse 
current over the wire would tend to 
the amount of leak on the line, and so de- 
the efficiency of service; it is, therefore, 
place the coil at the reoaiver, and transmit 
the variations in the low tension current from 
receiver, thus avoiding the necessity of high 
TESTI er where rt rrareny itself, T 
-bell is opera y the static charge gene- 
by the ane: and coil used for the 
transmission - apes Leone se in ; oarrent 
bain u an wv can- 
tact abo burned aay ferrell and the 
variation in the ourrent so produced also induces 
the opposing in the plates 
of the i telephone and rendera i? atill more 
iti beequent variations in the current. 


to it 


ceiver thus sensitised, and one not thus acted upon, 
aa betwean two Ball oe ay fea “ue a 
permanent magnet is , and in the other an 
electro-magnet © by the current from the 
transmitter. It will be readily seen that the in- 
atrumenta of Bell and Dolbear have no points in 
common except that they both use varying currents 
of electricity to reproduce articulate speech, and 
the decision which the Amorican Bell Telephone Com- 
y obtained against the Dolbear Company in the 
Fircuit Court of Massachusetts has received severe 
criticiam. Tt is, however, said that the decision of 
the judge was ely influenced by the testimony 
of one of the experts in the case, to the effeot that 
the static pe used in the Dolbear telephone was 
the mechanical equivalent of the force of the magnet 
in the Bell instrument. 

Besides these instruments, there is on exhibi- 
tion, some of the apparatus used by Professor 
Dolbear in his experiments in magneto - tele- 
phony, and an instrument used by him in Oo- 
tober, 1876, ia believed to have been the first 
telephone with a permanent magnet, There are 
also several transmitters of a pattern somewhat 
similar to those of Reis, Two of them have four 
contact points all acting simultaneously to the 
primary coil. This part of his experimenting was 
not concluded, as the Bell patents hindered any 
monetary advantage in this direction. 

The Dolbear Company claims for its instruments 
on the static pays several advantages over all 
magneto-telephonio systems, especially freedom 
from noise fm the receiver caused by inductive 
currents from other lines, and by earth currents, 
and :t would seem likely that this should be the case. 
It therefore seems probable that the instruments 
would operate satisfactonly on long lines where the 
Bell instrumenta have up to the present time been 
unable to aucosed, from the fact that these noises in 
the receiver drown out ordinary conyersation on 
lines over 100 miles. Whether these claims are justi- 
fied by facts, we had no opportunity of judging, as 
the line attached to the instruments did not extend 
far enough. oe 

The exhibit of Mr. Elisha Gray, which is next 
to that of Professor Dolbear, presents merely 
an historical on de a Mr, Gray never pro- 
ceeded further t his original pS and as: 
signed it to the Western Union Telegraph Com- 
pany, who have turned over all their telephone 

ighta to the American Bell Telephone Company. 
afr, Gray was oxperimenting to uon a har- 
monic in, h syatem by whieh a number of 
messages might be sent almultaneously over one 
wire, when he discovered that the instruments 
was using would transmit apeoch as well sa musical 
notes, and filed lus caveat, it is asid, only two 
hours efter Mr. Bell filed his rae for a 
patent aga Aagpas tele is instruments, 
mostly ate with Rounding boards and contact 
breakers, are exhibited, as aleo his final results in 
harmonic telegraphy, there a complete svt of 
six instruments, three at each of the lines rs 
in unigon with vibrations of tuning-forka, 
responding only to interruptions in its own 
. One of Mr. Gray's early experiments con- 
of the seco Ww 


sisted attaching one end 

a sured gall o the side of «tinned th tub, 
and rub side with a smooth piece of 
metal attached to end of ite ssoondary 
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interesting as pointing in the same direction as|time when there was very little electrical distur- 


Professor Dolbear’s work. f 
The exhibit of the Clay Commercial Telephone 


Company, of Philadelphia, consista of a miniature 
oentral station with lines running to di perta 
of the exhibit, and » connection affice 


to different 

f the in thecity of Pliladelsh in, There 
0 company 
ise switchboard for connecting the Benen lines, 
and opportunity is given to use the instruments to 
different parts of the city, if desired. The instru- 
ments used by this company differ in ety ary 
ticulars from rp erage now employed, and it is 


a the basis of rere Rpg ek e systems of 
other compani 8 m anticipates 
a a ‘ahare: of tusiiesa, Tha cealva: bana 


tri magnet as seen in the cut, and the wire is 
wound around pole in a continuous circuit in- 
stead of having a separate coil for each pole or a 


single coi! inclosing all the poles as is the case in most 
multipolar receivers. The claim of the company is 
that this method of forming the magnets and wind- 


ing the coil obviate all trouble from inductive cur- 
cents, and in fact that the inductive current, instead 
of opposing the useful current, acts in union with it 
and increases the efficiency of the receiver. In 
Fig. 3 the poles marked B are of one polarity, and 
the central one of the opposite | gray 
In the receiver, Fig, 4, A A, is @ diaphragm of 
wood, againat which rests & carbon cylinder 0, on 
each side of which .s a contact point of platinum. 
D is the induction coil, which is used to press the 
carbon cylinder and platinum points together. At 
F isa L-shaped ieco to prevent transverse motion 
of the rod, The induction ocvil may be moved 
slong this rod, thus giving a greater or leas pres- 
sure as is desired on the contact points; at E 
there is a metal spring which also aids in this 
adjustment. The two instruments with a magneto 
-bell and automatic switch for cutting the 
telephone out of the circuit are combined as 
seen in Fig. 5. The company also has a central 
office switchboard in which the subscriber, by 
hanging up his telephone, disconnecta his line 
automatic from the other line over which he 
has been ing. This is done by having the 
connection strips held in place by a catch on the 
armature of an electro-magnet ; when the sub- 
scriber hangs up his receiver the hook pulls 
down a aeciten and passes a ourrent of electricity 
through the electro-magnet releasing the catch, the 
connection strip then is returned to its former 
position by a us and the subscriber's line is in 
connection with the central office only. ile we 
do not wish to go into detailed criticism of this ap- 
peratus, it seems as if there were severe) objec- 
tions to the aystem which would prevent its 
general adoption. The company has about 250 


bance from telegraphing or otherwise, in which 


case the same facta might be atated to be true of 
instruments owned by the Bell Company. 

The Drawbaugh Telephone Com hal as 
over which their sign is displayed, and in which 
they have have a show case carefully covered with a 
white cloth, On thia cloth is an announcement 
that the instruments in the case will be displayed 
aa soon as the suit between them and the American 
Bell Telephone Company, now in the courts, 
reaches a decision, It is, therefore, impossible to 
judge at all concerning the merits of these instru- 


ments, 

In the loan collection from the United States 
Patent Office is the model of a telephone invented 
by Professor John Trowb of Harvard Univer- 
sity, for the comparison of different sounds and 
various forms of coils used on the magnet poles. 

A diaphragm of thin iron extends between the 

les of 5 horseshoe magnet, BB, Fig 7, Short 

ubes D D are inserted in holes bored near the poles 
of the magnet, and long rubber pipes are affixed to 
these tubes. Tuning-forks are vibrated near the 
extremities of these rubber tubes, the columns of air 
transmitting the vibrations of the tuning-forks to the 
oie sides of the diaph Upon each pole 
of the magnet are p adjustable apools, ss ns 
terminals are connected to receiving telephones. 
Professor Trowbridge considered t the dia- 
phragm being m equilibrium between the poles of 
the magnet, it would be more sensitive to slight 
changes in current, but subsequent investigation 
did not mdicate any method of adopting this 
prinaiple to the commercial use of telephones, 
although an opportunity for the intelligent inveats- 
gation of overtones seems to offer itaelf through this 
instrument, 

At the present time the question of the mghts in 
the electrical tranamission of apeech in the United 
States is clouded by an endless series of litigation. 
The decisions of the lower courta, as far aa rendered, 
have conceded to Professur Alexander Graham Bell 
the full tatle to this principle, and if the subsequent 
decisions from the appellant courts should permit 
the use of other forms of telephone, it seems as if 
the Bell Company would still remain masters of the 
situation, except as regards isolated lines, because 
that company ia protected by numerous patenta 
covering each element of the central atation system, 
which enables intercommunication between any 
two subscribers to the syatem. 

This is no place for a discussion whether auch a 
juncture of affairs tends to repress individual in- 
Vestigationa upon the problems of electrical trans- 
mission of speech, but it in an assured fact that the 
uniformity of organisation essential to the adminis 


aubscribers in their central station in Philadelphia, | tration of an onterprise of the magnitude of the 


to whom it is said to give very great satisfaction. 


Bell Telophone Company also assures to the sub- 


The Overland Telephone Oompany owning the | scribers a simular efficiency of service, « 


tenta of Dr. Myron Baxter and also those of 
Graham Eaton, and Dr. Van der Weyde, forms the 
xhibit, Dr. Baxter's telephonic receiver is 

lar instrwnent. 


next 6 
a bi 


His transmitter hasa large{ In a former issue (nee ante, 
number of contact points and it is claimed that| reported a 








THE BRITISH ASSOCIATION. 
e 276), we have 
of the proceedings of the recent 


he} waa carefully tested four years 


of | The company claim that the construction of 


more cells of battery can be used on this inatru- | meeting of the Britiah Association at Montreal, and 
ment than any other telephonic tranamitter now | we now, though somewhat tardily, propose to give 
invented, thus enabling its use with unusual effi-]a general notice of the business done, st this meet- 
ciency on linea of great length. The Eaton receiver |ing, which possessed quite an exceptional interest 
differs from the Bel] instrument chiefly in having|from ita having been held so far from home. 
the magnet made of anumber of smal! bars of steel, | The arrangements for the reception of the British 
forming a bundle about Zin, in diameter. Mr, | Association at Montreal were sufficiently oom- 
Eaton claims that this method of forming the| prehensive and satisfactory to please tho oldeat 
et enables it to respond to variations in cur- | or moat fastidious of the members, and the ex- 
rent more readily than the form ig by Pro-j ceptionally good oproruee nfforded by the 
fessor Bell. Tho fact that this form of instrument | various attihated colleges round M‘(ili University 
o in Boaton by | enabled all the sections, exceptmg perhaps E and 
the Bell Company and ejected by them as not} F, to be conveniently reached from: the central 
an improvement, would seem to throw some, offices in the M‘Gill College. The main bur'din 
doubt on this olaim. Theinstrument known as the | of the M‘Gill University are pleasanty situaved in 
Graham receiver (Fig. 6) transmits the vibrations to | ornamental grounds tastefully laid out at the foot of 
the diaphragm | Aesrewr of a small coi] of wire C C {| Montreal Mountain, unpretending in their external 
closely surrounding the pole ofthe magnet B, This/appesrance, but substantually built of the native 
coil as suspended by # spring lying soroas the end of | hmestone on which the aty stands. The original 
the magnet, and pressing on its upper surface upon | building has been successively added to and enlarged 
the diaphragm, and any movement produced |without any general plan being adhered to, and 
in the coil by varying attraction in the magnet is} besdes theso extensions several distinct buildings 
.| have been put up in the grounds and adjoining to 


thus directly communicated to the diap 

eir | them, which are Roveraly the property of difierent re 
transmitter is auch that the oirouit is made and | hgious bodies affiliated with M‘Gill University, which 
broken at each pulsation produced by the voice, | itself has no Theological Faculty, but offers advan- 
but a carefyl test failed to show any evidence of | tageous terms to any denominations whose students 
They have used the instrumenta through | may have the benefits of sts classes and dodyruvs 
es of wire, but aa they do not state when | These different colleges came in admirably for the 
wae made, it may be that it was done at a! business of the Association, sufficiently near for all 
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urposes of convenience, and affording ample room | whole British Empire was the Britixh | was delivered at one vvlock by the President, who 
for the working of each of the sections, In the| Association by its present action taken the | alluded at the outset to his early life in Canada, and 
main building of M'Gill were the general committes | initiate in its sphere by laying the foundation of a | his association with some of ita scientific societies. 
and reception rooms, writing and reading rooms, | scientific federation. There were in Canada two spots of great physical 
post office telegraph, and other necessary offices,; The following morning, Thursday, the sections | interest, not surpkased by any other on the globe : 
whilst Section B was appropriately domiciled in the | all got fairly to work, the maugural addresses being | one was the reels magnetic attraction ; the other, 
chemical class room of tho college. The Medical | given in the various places saalyaed to them, and a greatest magnetic force, often, but 
Faculty ocoupies « distinct building at the north- ¢ amount of business waa got through, the meet- | incorrectly, described asa pole. The discovery of 
east corner of the grounds, and here Section D | ings in every case being well attended. Passing over|the former was described by the President; the 
conducted their meetings, whilst Section 0 ocon- | the proseedisae of Sections A and B, Mathematios | other had, so far, never been visited at all, although 


and Chemis which, belonging to science, | Dr. Bell, in his exploration of Lake N. wae 
et be localised within 200 miles of it. Of objects saemicas 


have a more general scope, and canno 
to bear eon tis Canadian of gathering, a | geographical, to which he hoped this meeting might 


number of the papers in the other sections were upon he a stimulus, was the oration of the immense 
topics evidently suggested by the locality of the of 26 oF eighty thousand square miles 
meeting, and consequently possessed features of | lying east of the Athabasca River, which was still 
novelty to the older mem of the Association. | all but a blank upon our maps. The President then 
In Bection 0, Geology, eight of the nine pa referred to numerous explorations and discoveries 
were on Canadian geo gy; and the last, by Pro-|recently effected in Central Africa and Asia, and 
fessor Olaypole, of the logical Survey of Penn- | wound up by y paying a compliment to Mr. Sanford 
sylvania, wason an allied topio ‘‘Pennaylvania before | Fleming for perseverance and enthusiasm with 
and after the Elevation of the Ap hian Moun-|regard to the introduction on this continent of 

standard time, by referring local time to a succes- 


tains.” The first paper was by Mr. Gilpin, Inspector 
of Mines in Nova Scotia, on the past experience injsion of meridians 15 dogrees or exactly an hour 
apart. A number of highly interest 


gold mining in Nova Scotia, giving an account of the | apa ng papers 
origin aid dovalc ment of this: indian , and the | followed this address, devoted ‘rincipally to Central 
ecology of the different districts in which gold has | and Eastern Africa. 
or is now worked. Rt kes pela by 7 
ually important paper by Mr. Budden upon the 
Saale of Oanada, which it was explained were widely 
distributed over the Dominion, from the extreme 
eastern point on the Atlantic to the wastern shores 
of the Pacific. Tho principal coalfields are five in 
number, The Cape Breton district bounded on the 
west by the outcrop of the seams abont thirty-one 
miles in length, and dipping under the Atlantic 
Ocean to the east, comprising numerous valuable 
scams of bituminous coal. The Pictou County coal, 
field came next, widely known from the :mmense 
thickness, over 30 ft., of its principal seam. The 
Oumberland coalfield further west followed, only 
recently developed on a large scale. On the shores 
of the Bay of Fundy the exposure of three seams 
showed an immense thickness, estimated at 14,000 ft. 
vertically of coal-bearing rocks and shales. The 
97th parallel separated pretty exactly the coal- 
bearing formations of America into two classes, To 
the east they are carboniferous, in the west they 
are found as coals and ligmites at various horizons 
in the secondary and tertiary rocks. Their com- 
meroial development has only recently commenced ; 
but when it was considered that outorops of valuable 
seams were found eastward of the Rocky Mountains, 
and north of the United States boundary for hun- 
dreds of miles, no anxiety need be felt as to their ex- 
tent. In British Columbia but little exploration has 
been done on themainland, but in Vancouver's Island 
the coal is now well opened, and is being mined 
on o large scale, with the best modern appliances. 
Another important paper was read by Mr. Brown on 
‘The Apatite Deposits of the Province of Quebec.” 
These are all in the county of Ottawa, where mining 
operations commenced in 1875, and from whence 
between 60,000 and 70,000 tons have been shipped, 
the greater part within the last three years, More 
than three-quarters of this contained from 75 to 82 
recent, of phosphate of lime, the balance from 
0 to 75 per cent. Mining has extended to a depth 
of 130 ft., but by far the larger quantity has been 
taken from surface workings open to dayl ht. 

In Section D., Biclogy, the ident, Profeasor 
Moseley, of the University of Oxford, in his inaugural 
address, took up the subject principally of deep 
sea life, a strong argument in favour of selecting 
this branch of investigation being their proximity 
to the United States, to which science was indebted 
for so many important discoveries in deep-sea 
matters. After referring to the experiments made 
on H.M.8. Challenger as to the composition of d 
sea water, he went on to speak of the food spel 
of dee animals, which he thought was moatly 
in the form of dead matter slowly descending from 
above The addreas was deeply interesting, and 
elicited considerable discussion, Other papers were 
read by Messrs. Herbert, Oarpenter, Spence, Bate, 
ane tag ‘ saat 

n Section E, Geography, ander the en 
of Sir Henry Lefroy, unusual interest var excited 






























































ied the theatre and other rooms underneath the 

Red th Museum, a handsome structure in front 
of the west wing of the main college building. 
Bection A had the Morrice Hall, a wing of the 
Presbyterian College, fection G met in the Con- 
gational College just across M‘Tavish-street 

m the Presbyterian College, and the new Seo- 
tion H inaugurated for the frst time at this meeting 
of the Association held their deliberations in the 
Wealeyan College, the extreme eastern building 
within the area devoted to the M'‘Gill Institution, 
and approached either through the grounds or from 
University-atreet, the eastern pounders of the pro- 

rty. A quarter of a mile down this street, Sec- 
bint E met in the gymnasium, and Section F in the 
pipe Hali in connection with the English 

thedral. 

The proceedings commenced on Wednesday, 
August 27, when the committees of the different 
sections met in their respective quarters to ar 
the business to be attended to, and the papers to 
discussed, In the evening a general meeting was 
held in the Queon’s Hall, the chair being taken by 
Bir Wilham Thomaon. His Excellency the 
Governor-General, the Marquis of Lansdowne, 
made the opening speech welcoming the numerous 
visitors from Great Britain and the United States, 
and after remarking that this was the first meeting 
in over a half a century that the Association met 
outside of the Brituh Isles, explained that this was 
not inconstatant with the objects of the Institution, 
or the designs of its founders. Expressing the hope 
that thia meeting would be fraught with far-reach- 
ing advantages both to the hosts and the guests, he 
gracefully referred to the large number of members 
of the corresponding American Institution then pre- 
sent, whose approaching meeting st Philadelphia 
had beon postponed for a week or two beyond its 
usual time go as to provide the members of each 
Associataon an opportumity of taking a part in the 
deliberations of the other, and concluded by the 
announcement of the knighthood which was in- 
tended to be shortly conferred upon Sir William 
Daweon, the able and popular head of the M‘Gill 
Univermty, the offical intimation of which was re- 
ceived with the moat cordial enthusiaam. Sir 
Wilham Thomson then acting for Professor Oayley, 
who was unavoidably absent, resigned in his name 
the presidency of the Association, and imtroduced 
Lord Rayleigh, the President elect, under whoac 
chairmanship tho proceedings of the present—fifty- 
fourth~—meeting of the Association would be con- 
ducted. 

The President’s address, after recalling that for 
over fifty years the Assvciation had held their 
autumn meet in various towns of the United 
Kingdom, within whose limits there were supra 
fow places of importance which they had not visited, 
stated that now, not satufied with past successes, 
they were seeking new worlda to conquar, and that 
whatever objections might have been at firat raued 
against this departure from their established usage, 
they were soon outweighed by the consideration of 
the magnificent opportunities it would afford of ex- 
tending the ephere of their influence, and of becoming 
acquainted with a part of Her Majesty's Dominion, 
which, associated with splendid memories of the 
past, ia advanding daily by leaps and bounds to a 
position of importance such as not long ago, was 
scarcely dreamed of. Englishmen ought to know 
more of matters relating to the colonies, and any- 

ing which tends to bring the various parts of the 
empire into closer contact oan hardly be overvalued. 
The address then entered into an able and ex- 
haustive explanation of the progress, position, and 

pecta of physical acience, reviewing generally 
by salient ta of recent experimental investiga- 
tion, the admirable discourse being hatened te with 
the attention by a large and appreciative | by the presence of Liout. Greely, who was warmly j third of the whole trade of the world, its marrufao- 
audience. welcomed by the President, and who, in doing po verkge earnitigs v2 

The Hon. de Chauveau, in an eloquent apeech | said that he, as well as all the ‘acientifio man ok head, its puto aud municipal debts," ita 
tn » Proposed a vote of thanks to Lord| Great Britain and Europe, had followed with tha) works, educdtion, and other statistical acta, tein 
Rayl and pointed out that the reunion to-day | greatest interest the efforts made to effect the altogether one ‘ef the most elaborite 
wae 


in thia sense, sfedsration of the |dalight their climate reaoue, ‘The cpmdlag dacenlicherea. ty ie We ah ow ak nose 
owed, 5 vetyarth; - au: é uatenlian; - 


No section has maintained « stronger interest 
during the whole of the mesting of the Association 
than Seotion F, on Economical Science, under 
the presidency of Sir Richard Temple. The 
subject chosen for the address was ‘‘ The General 
Statistics of the British att With an 
aren of 8,650,000 square miles, only 120,000 

uare miles are in the United Kingdom, whilst 
if millions of square milesare in India, and 
7 millions bicgiens 8 to the colonies. Including, how- 
ever, regions, which though not belonging to the 
empire have fallen under its Sierigti control, moré 
or less, such as Kgypt, Zululand, or Afghanistan, 
the total area, directly or indirectly under the 
control of the British Empire, may be taken at 
nearly 10 millions of square miles, or about one- 
fifth of the 60 millions of square miles composing 
the habitable globe. Of this grand total not leas 
than 23 millions have been to | gigs surveyed, 
and most of this minutely field by field. The 
ooast line of the empire 1s about 28,600 miles with 
forty-eight large harbours, and its whole length 
has been surveyed. Of the whole one-sixth is 
within the tropics, one-third in the antipodes, one- 
third in North Amerios, and the remaining one 
sixth in the temperate zone of Europe or Asia, 
Out of the 10 millions of square miles hardly one- 
fifth can be said to be either cultivated or oovupied. 
An enormons area, not less than two millions of 
square miles, bine ly sn Oanada and Australis 
atill remaina of good land not at present brought 
into uae, sufficient at the lowest eatimate to sustain 
& population of 200 millions of people, The total 
population amounts to 306 millions of souls in those 
regions included directly in the empire, to which 
ten millions may be added for the districts referred 
to as under political control. Of this 315 millions 45 
millions are of theJew or Caucasian races, 39 millions 
bei lo-Baxons. Then there are 34 millions 

1¢ French Canadians, and half a million of 
Dutch in South Africa, besides a number of different 
European nationalities, but few of these are of the 
Latin race from the south of Europe, and hardly 
any are from Russia. Ethnically 45 millions are 
Qaucasian, 254 Aryan, and five millions Mongolian, 
the reat bei principally aboriginal races. In 
religion y 46 millions, or one-seventh of the 
whole, fess Ohristianity, whilst 188 millions 
are Hindus, the whole Hindu race being au to 
the British Orown, and forming more than half of its 
subjects. Then there are 60 million Mohammodans, 
comprising half of the Mohammedan world, with 7 
million Bhuddjste, and about 7 millions of pagaus. 
The average population is only 38 to the square mille 
nage 14 to the mile in Indis and 485 in England, 

e only portion that is really densely peopled 
throughout, this a about the same as 

ly peopled country of 
Europe. The paper went on to review the revenue 
of this immense empire, the number of men traiged 
to arins, its shipping, its au is one- 


“world the question of a federation of the! delight their rescue. The opening address! 
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President of the Melbourne Chamber of Commerce, 
on ‘The British Empire in North America and 


Australasia.” 
(To be continued.) 


NOTEA 
Posrrion or Trax Pouss oy Muaarers. 
saniale wustboesel caperlinene: cn orSloaiy ae 
a number of experiments on o 

bar magnets in order to determine with exachtade 
the true position of the poles in the length of 
the bars. Fourteen magnets were used, some of 
various conditions of hardness, and in general they 
were in the form of steel cylinders magnetised in 
the direction of their axes. Their results, taken in 
connection with thoae af Bchnaebali and Helmbolte, 
agree in showin e2 ve poles of a net 
are about one-twelfth of the distance of the len 
from the ends. This result is, according to the 
rer in all probability correct to witain five per 
cent, 
LiguT anp THE ExLscreio Resistance or Murata. 

Mr, Arthur E. Bostwick has made an elaborate 
series of experiments on the supposed influence of 
light in altering the resistance of metals. Since 
the diminution of resistance of selenium, when a ray 
of light falls upon it, was discovered yf Sarria 
May and Willoughby Smith, Dr. Richard Bérnatein 
has attempted to show 


ee 














t not only selenium 


and tellurium the pro in question, 
but other mnsials such 4s Bie teen slguinae 
also it, This effect was not verified by 


Siemens and Hausemann, of Berlin, and now Mr. 
Bostwiok’s researches have not established the fact 
assorted. His conclusion is that ‘‘if light causes 
any diminution in the electrical resistance of metals, 
1t probably does not exceed a few thousandths of 
one per cent,’ 


A Trut-TaLs Exvzcrric Brix. 


In order that the on ri an electric bell 
on oi contact, the 


may be able to tell whether, 
bell actually rings, Mr. Douglas enzie has 
devised the following arrangement. Besides the 
preas-button, and let into the wall, is a simple tele- 
phone receiver of the Elisha Gray or Bell model, and 
consisting of an electro-magnet with « soft iron 
late armature free to vibrate over one of ita poles 
he sounding or ‘‘ rea’ core of Page may also 
be employed instead of the diaphragm armature. 
This sleciec-maguat is formed up in circuit with the 
bell and battery, so that when the bell is in action, 
with its contact interrupting the current, tha tele- 
hone or electro- et will emit a musical note or 
um, which, when heard by the person nnging the 
bell, informs him that the bell is ringing, always 
supposing that the current is strong enough. 


A New Caovtonovcc. 

It is reported that the attention of the Indian 
Government has been drawn to a tree in Southern 
India, from which large supplies of caoutchouc can 
be drawn. This is the ‘‘ Tuchmig” of the Chinese, 
or Prameria glandulifera of botanists. Unlike the 
telat guephas: aka tae har the Sepa ls 
tap y piercing , the gum is obtained 
from the new source by breaking the boughs and 
drawing it out in filaments. If the new caoutchouc 
is at all equal to the old in insulating properties it 
will form a timely discovery, for the introduction 
of electric lighting has created an increased demand 
for ,indja-rubber coated wires. Indeed scveral in- 
ventors have lately been engaged in trying to manu- 
facture a substitute for gutta-percha and india- 
rubber out of oxidised oils, that is to say, oils- 
treated with chloride of sulphur, m with 
eaphalte, ozokerit, and other insulating substances. 


TovaHeNntna GoLp. 

Dr. J. CO, Booth, of the United States Mint, has 
discovered a general method of toughening gold and 
silver which he recently described to the American 
Chemical Society. Some time ago, Mr. Booth found 
that a quantity of brittle gold accidentally melted 
with some tough gold in a crucible had rendered 
the whole mass very brittle, crystalline in fracture, 


and therefore useless for coining. The whole = 
Bee Ib. av., was toughened by him in one and a 
day at a trifling cost by the new process. The 


75,000 ox, of gold were divided into 14 ‘‘ melts” of 
5400 oz. each, and each melt separately toughened. 
The ingots, which could be broken into by 
striking them on the of a wooden box, were 

t into the crucible soda ash and TOUS 
Posed borax, in the ratio of one or two ounces to a 
yeett, until the crucible was nearly full, It then 
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appeared as a quiet mass of metal covered with a 
viscid » disposed to swell and puff. A few 
crystals of saltpetre, say one or two ounces, were 
then dropped into the centre of the metallic surface, 
and as they melted, their sproading out over the 
whole surface was aided by the concentric motion 
of the bottom of aamall crucible, The moment the 
visible oxidising action began to slacken, the melter 
skimmed off, by a small blacklead dipping crucible, 
the fluxed matter as rapidly as was consistent with 
the care necessary to avoid talang up metal. The 
oi rh in the melting pot was the toughened 
metal, 


THs MowumeEnt to FRxsanst. 

Among the many statues recently erected in 
France to commemorate the fame of her citizens, 
one of the most interesting is that of Augustin 
Fresnel, which was unveiled before a deputation 
from the French Academy of Sciences, at Broglie, 
his native place. Freanel was born at Broglie on 
May 10, 1788. His fathor was an architect, who 
subsequently removed to Mathieu, near Caen, and 
at thirteen years of age Freanel, who was a delicate 
and backward child,’was sent to the Ecolo Centrale, 
at Caen, where he “showed a decided bias for the 
study of mathematics and mechanics, From there 
he entered the Ecole Polytechnique and left it an 
Ingeniour des Ponts et Chaussées. Du eight 
or nine years that he subesquently passed at Vendée 
in the Drime he showed no aigns of the remarkable 
genius he was afterwards found to possess. One 

» howevor, his thoughts turned towards the 
nature of heat and light, and the existing theories 
on the subject. When Napoleon returned from 
Elba bl para the royal army as @ volunteer, but 
soon tired of it and retreated to Mathieu, where he 
gave himself up to study. A memoir on diffraction 
which he sent to Arago began the scientific con- 
nection which lasted till his premature death on 
July 14, 1827. On the request of Poinsot and Am- 

re, Fresnel was authorised in 1816 to come to 

aris and finish his researches, and in 1818 he was 
trate engineer to the Canal] de ]’Ourg. From 
this time he commenced the discoveries in light 
and lenses which have distinguished his name. In 
an eloquent discourse at the unveiling of his monu- 
ment, M. Jamin pronounced him the French New- 
ton. 


Esttmatina MANGANESE IN Cast IRON. 

Mr, Charles Bloxam, the well-known chemist, 
has recently given the following test for man- 
ganese in coast iron, which 1s much simpler and 
easier than those generally employed. The motal 
1s dissolved in HO, in a small beaker, the solution 
evaporated to dryness in the beaker, the residue 
dissolved in water with a little HCL, filtered from 
grep and silica, the filtrate peroxidised by adding 
@ few oryatals of KCIO,, and heating, diluted, 
with a convenient quantity of water, NH, added 
until the first formed precipitate dissolves reluc- 
tantly on stirring, NH, mixed with excess of acetic 
acid (added in sufficient quantity to convert all the 
iron Into acetate), and an excess of sodium phos- 
phate. The cream-coloured precipitate of ferric 

hosphate is filtered off, the precipitate re-dusolved 
without washing) in HOL, the solution again 
nearly neutralised with NH,, and precipitated with 
the mixture of NH, with exoesa of acetic acid. 
The two filtrates are mixed, an excess of NH, 
added, and boiled, when the manganese is precip- 
tated as the crystalline, very insoluble, ammoma 
phosphate, which 1s filtered off and washed. As 
soon asthe washings leave no residue or evapora- 
tion, the wet filter, with the precipitate, 1s placed 
in a platinum crucible, which is then covered and 

uickly heated to redness by a Bunsen burner. 

fter ignition the precipitate is Mn, P,O,. It is 
well, if possible, to keep the ammoniacal solution 
near its boiling point for an hour, and to set it 
aside for the night, though the greater part of the 
manganese is precipitated at once on ebullition. 
The ignited A sage sie should be redissolved in 
HOL, and the solution mixed with ammonium 
acetate to detect any ferric phosphate, which, if 
hes | of notice may be ignited, weighed, and de- 
ucted, 


New ZEALAND OOAL. 


The existence of coal on the hills lying behind 
the township of Kaitangata has long been known to 
the residente in the distmot, and to others who have 
taken any interest at all in coal mining. But it is 
only within the past month or two that any idea of 
the extent and quality of the acams has been arrived 
at. A gentleman from tho north having heard of the 


existence of coal on the property owned by Mr. Fraser 

resolved upon a visit to the land. He was so pleased 
with the result of his exploration that he at once 

decided to have a thorough survey of the field 
made by practical men, The result of this survey 
being alao satisfactory, he entered into partnership 
with a well-known member of the House of Repre 

sentatives, having obtained a lease of the land from 
Mr. Fraser, at a peppercorn rent, and with a pe 
vision for a reasonable royalty. The land, which 
is situated in Block 8, Kaitangata district, and lies 
within easy distance of the township of that name, 
comprises in all about 1500 sores. Of this area, 
1000 acres has been proved to be coal land con- 
taining several seams. Of these the so-called A 
has been proved to be 9 ft. in thickness, and 
judging from appearances, the coal is suitable for 
either household purposes or steam-producing. A 
little further on—abuut 15 chains to the south of 
the A seam—is the B outcrop. Its exact thickness 
has not been ascortamed, but so far as proved it 
is over 14 ft. Mr. Twinning, mining engineer, 
in a report which he recently made on th field, 
considers al] these outcrops to be one and the same 
field, pectioularly owing to their being as nearly as 
possible in a straight line north and south. There 
are, however, he adds, several outcrops to the east 
of this line, wluch proves clearly that the cual ex- 

tended in that direction to the boundary of the 

lease, a distance of about 30 chains. 


Watrr Surety or Norrmanam 

Mr. Tarbotton reports that the amount of 
water supplied for consumption in Nottingham, 
during At year ending March 25, 1884, was 
nearly 1,600,000,000 gallons, boing an increase 
of 100,000,000 gallons, as compared with the year 
ending March 25, 1883. The supply for domestic 
purposes was nearly 1,000,000, oo and the 
population supplied with water at the present time 
may be taken to be from 236,000 to 240,000 The 
Sion Hill Works are in about the same condition as 
last year Not quite so much water has been pumped 
at the works during the past year as 1n previous years, 
in consequence of the newly acquired supplies having 
been brought into action The Basford Works are 
now in excellent condition. Several improvements 
have been made dunng the past year, especially in 
connection with the pumping arrangementa to the 
high-level reservoirs on Mapperley Plains On the 
completion of the new reservoir 3t wall be nec 
to raise much more water at Basford to the hig 
level. This service 1s increasing rapidly, and when 
the Carlton district 18 supplied the two smaller 
engines at Basford will be rig acl de on the 
upper zone The Bestwood Works have been 
alinoat duplicated in general power, and the 
capital outlay has ceased The new adits or 
drifts have been completed, and the engines are 
now capable of being worked together, tho supply 
of water being abundant There has ‘heen nothing 
to indicato reduction m volume, the springs are 
constant, but the exovussively dry weather of the 
present year may have an influence on the 
ylold of these, and, in fact, of all the wells, in 
the coursy of a few months. Nothing more can 
now be done at Bestwood to increase the supply 
beyond extending the adits to an indefinite length, 
but for some time to come no operations of this 
kind will be needed. The water ws of excellent 

uality, the engines are in first-class condition, and 
the station 18 now being worked with regularity and 
economy. The Papplewick Works are now draw- 
ing towards completion Great progress has been 
made during the past year, during which, and 
especially during the summer mouths, large quan- 
tities of water have been pumped from the tempo- 
rary well and supplied to Nottingham euithe Papple- 
wick and Red Hal reseivoirs. By next spring it is 
hoped this station will be completed. It 1: im- 
possible to estimate at present the daily amount of 
water which may be obtained from Papplowick, 
for the permanent well 1s only partially sunk, but 
judging from tho yreld of the pilot well and the ap- 
pearance of | strata, there 13 every reason to 
expect these works will be the must prolific, The 
Papplewick Works have cost up to the present time 
about 37,500/., anda probable additional sum of 
13,5001. will have to be laid out to finuh them. 





NorTHERgN Patric RarLeoap.—The work of ballaating 
the Portland and Kalama branch of the Northern Pacitic 
Railroad 1a almost completed. A new mammoth ferry- 
boat, the Tacoma, which will be used in transfernng pas- 
sengers and een actoas the Columbia, between Kalama 
and the west side has been completed, 
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TANK LOCOMOTIVE FOR THE DUTCH STATE RAILWAYS. 
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We givethis week atwo page engraving, in addition 
to a perspective view on the present page, illustrating 
a tank locomotive of a type of which a number have 
been supplied to the Dutch Atate Railways by the 
Hohenszollern Locomotive and ne Works, Duasel- 
dorf-Grafenberg, of which worka Mr. G, Lentz la the 
managing director, We shall in an early number give 
farther illuetrations of these engines and shall then 
fully deasortbe them aud their performance. 





NOTES FROM THE UNITED STATES, 
PatLapeupita, September 26, 1884. 

THe week just closed has been one of considerable 
Cisappointment to the American fron trade. For 
soveral weeks there have been evidences of a coming 
improvement, and an active movement was looked for 
in all kinds of fron and steal, but business has dropped 
off, for some unexplained reason, and everytiling is 
again dull and lifeless, and it is now useless to hope 
for any improvement until after the presidential elec- 
tion, Political excitement increases as this event 
draws nearer, and business of all kinds will probably 
feel the unfavourable effecta, The pear of pig 
iron is being steadily reduced, and this late decline in 
activity will probably reault in several companies 
making further reductions in ontput. There are no 
stocks anywhere, and for that reason good irons are 
steady in price. Conaumers are bu barely enough 
to keep them going, and are paying 19 dols, to 2! dols. 
for No, } foundry, 17.50 dola. to 19 dols. for No. 2, 
and 16,50 dols. to 18 dole, for grey forgs, The demand 
for the latter is not \ ery active, as the wnlls throughout 
the country are, with comparatively few exceptions, 
running lesa than full time, and many are entirely idle. 
The bridge works have 8 good many orders on hand, 
but are taking very fow new onos. Prices for all kinds 
of manufactured fron are very low, and it will bes 
difficult matter to advance them, until demand assumes 
very large proportions. The nail trade is in very bad 
condition, owing to the heavy production, the lowness 
of prices, and the competition of the steel nail, which 
is gaining favour rapidly, and isto be had at @ very 
little over the price paid for iron nails, The latter are 
selling at 2 dole. to 220 dols,, and carload lots af 
atee! nails are offering at 2.20 dole. I¢ will be a oom- 
tively ahort time before the iron nail is laid aside 

Jor the steel nail, though the nailmakers are trying to 
persuade themselves and the public that this is not 


probable. Reductions of wages continue to be an- | atrain, 


nonnoed, The mills of the Susquehanna and Schuylkill 
ons have just reduced wages of puddlers to 3.50 







Jaterest shown in foreign 
and sales of 20 per cent. spiagelelsen 
ent during the past few days, at 26,50 
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dols, to 27 dols. Foreign Bessemer has bean almoat 
entirely supersoded by the domestic article. Quota- 
tiona aro nominally 19 dola, to 19.50 dala, bat only 
very trifling sales have been made, Small lots of 
ateel blooms nell at $6.50 dola. to 37.50 dols. at tide. 
Steel wire rods are very dull, and are quoted at 46 
dols. Business in steel rails continues fair, as far as 
the mills in this State are concerned, and a great many 
moderate-sized orders for winter and we delivery 
have been booked at 27 dols. to 27.50 dols,; but 
outaide milla, being unable to compete at this price, 
have secured very little business. ore are rumours 
to-day, that there has been a combination of ateel rail 
interests effected, and that hereafter prices will be not 
less than 29 dols. to 30 dols, per ton, but at present 
writing it 1s impossible to give detalls. 





THOM’S IMPROVED BOILER JOINT. 

WE illustrate below a new form of boiler joint in- 
vented by Mr. John Thom, of 8, Storey-square, Barrow- 
in Furness The engraving shows the arrangement so 
clearly that very few words of explanation will suffice, 
The lines of rivets form rig-rags or vandykes, and the 
edges of the covering strip are ont to 4 corresponding 
contour in order that they may not spring away from 





the plate when caulked. This disposition of the rivets 
permita of the minimum of reduction of the cross. 
section of the plate, the number of rivet holes in the 


outer row, where the plate encounters the maximum 
° a balng onl cue hall . ie hid bed inner ee 
| & ength a dent. o 
that of the solid plate, an by ita use iaving of 15 
ca ees fences ty Se Bala 
a ; 8 
mT for some boilers now build ths 5 


aré the formule by which the strength ls computed : 


ed 
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Let t=Thickness of plate, 
pa Pin of ray Oe 
p= of rive t), 
d= Diameter of rivets, 
ax Sectional area (one rivet), 
n= Number of rivate in p=5, 
1.75= For rivets in double shear, 
4f=For steel plates and steel rivets. 


Percentage of plate to solid plate=?=< x 100, 


” rivets fe T oT x00 


B= pt A dtd. 
Lap joints can be made in a similar manner, 
Psa a ea inte ee nd 


THE Launon or THR ‘‘ Ropyey.”-—-On Wednesday, the 
Rodney, the second of a new claes of armoured v to 
be named after famous admirals, was launched at 
performed by 


bel 

Duchess of burgh. The dimenriohs of the ship 
are; length between perpendiculars, ‘895 ft.; extreme 
breadth, 68 ft, depth in hold, 26 tt. & in, H 
forward, 26 ft. Bin, ; aft, 27 ft. Sin,; mean, 9 ft. on 
The proportion of beam to length is 1 ft. to 4.7 ft, ron, 
The dteplacerment ia VI40 tous ax ‘she Sewer oe Pea 

on na, and the er at 

draught, is contracted to be 9800 indigatod er. 


engines are being made Messrs, Humph 
Trans ard a tb wl ar ne Si ge 
ure Th er an wa “TR, 1OW- 
all with seeks of 3 ft. 9in, The crankshafte and pre. 
peller shafts are roade of Whitworth's hollow steel, and 
are carried in Whitworth atecl framos bullt into the 
ore ee Bon 
nes rese 
and the Brazilian iro the Riachu tg The elon 
twelve in number, ara of Biemens-Martin 
in four independent stokoholds, The coal 


placed 
ty} tons. armarm th 
Sinbe ef foue G& toa ais aeuatied tatters bes 


z 
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carry: 
of con- 
towers 

broadside. 


one forward end one aft of the central citadel, 
contain »Funs on i 
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and after it has been broken up into small pieces and 

carefully weighed, it is conveyed to the pot, which has 

already been placed in the malting hole through an iron 
ook 



































e of steel manufacturing, when steel was steel, and if it 

d not answer the pur for which it was required, it 
was taken for granted that the fault lay with the work- 
man, In some oases the manufacturer altered the per- 
centage of carbon, but the “temper” of the steel was 
of heat to which the furnace is allowed to | kept a profound secret from the coneumer , in most cases, 
fo i not Ply oc the ‘ rout,” who ia| no donbt, because the manufacturer had very vague ideas 
nically to “* work” the holes, and who has perfect | on the subject himself. Chemical analysis was unknown 
control over them by means of the two flues, into either] in the trade; the despotic sway of rule of thumb 

























CRUCIBLE COAST STEEL. 


On the Manufacture of Crucible Cast Seel.* 
P By Mr. Huxay Sxenoux. 
(Concluded from page 305.) 


taken were 0 iron or nearly so 
pos may ied avin Bl spree of prewrsde or 
lesa, were brous in thelr struature, and would bend 


y 
funnel called a Sacre tr The uw carefully adjusted, 
and the melting hole filled with coke. 


} of which he oan insert a firebrick if required; a in | relgned supreme. Now it is customary for the manu- 
double without breaking, After the of conversion | the melting hole flue lessens the heat lessening the | facturer te take the consumer into his confidence, amd 
they have become a carburet or of iron or steal, | draught; one in the cellar flue increases heat by in- | not only to inform him of the percentage of carbon which 


containing from half to one and » half per cent. of carbon, 
according to the length of time they have been in the fur- 
naos, and the degree of heat to which they have been sub- | and d the precise moment when the steel dead 
jected. Thay are now more or less in their | melted, and the Poles sufficiently burnt down to allow of 
structure, and can be broken by a alight blow of 4 / its being ‘‘ teemed” or poured to the mould with a fair 
hammer. ; chance of producing a sound ingot, When the “ puller- 

The converting furnaces [n use in Sheffield vary in size, | out” has put on his “clothes,” by which is meant a series 
some holding as much as 30 tons of iron, and othera no 


of sscking w which envelop the arma and legs, and 
more than 15 tons. The iron slightly in weight by | are soaked water to protect him from the heat, he 
being converted into steel. process ies about 


Taines the with a pair of ‘‘ pulling-out” tongs,” and 
and a pair of pots may be used 20 to be y F eho fart e 


res lifts it from the hole to the floor of the furnace. 
2 times before they are worn ont and have vo be replaced | ‘The lid is instantly taken off with a pair of lid tongs, 
new ones. 


and the scum and fiux is removed by a skimmer from the 
Aa in avery other process connected with the manufac: | surface of the molten steel, which is then poured intows|is of more Sy aaa that quality, Nothing is more 
ture of steal, in the process of conversion it has to ran the | cast-iron mould formed of two halves tightly ringed and | common than for steel to be rejected as bad in quality, 
ntlet of many pal Sometimes the pote crack ; sir wedged tegethor, The interior of the mould has been} because it has been used for a purpose for which 
admitted to the furnace ; the charcoal ix burnt, and in| previnusly “reeked” or covered with a coatof oosl-tar|the temper was unsuitable, We may divide oon- 
bad cases oven the iron is oxidised. Bars which havo thus | goot, to prevent the ingot from adhering to it. sumers of steel into three classes. First, those who 
missed conversion are technically said to be “‘alred ; The melting of the higher qualities of ateel is a process | use their own judgment of what percentage of carbon 
and even when very slightly affected, may easily be dis- requirin é skill, and one of the princi they require, and instruct the manufacturer to send 
covered, In consequence of their having almost lost the | reasons why the trade has become to such » remarkable |them steel of a specified temper, second, those who 
tendency to become rusty, the furnace be rained to! extent localised in Sheffield, is the importance to this! leave the selection of the temper to the judgment of 
ae prenah, of the oe nf being able to aa agi large | the rlinadeliecaree fate instruct tae ee hen 
. 0 more or experienced workmen, the few ex- or & speci purpose + and third, those who 
even instances handed down ty tradition in Sheffield of | oeptional men in whoin sound judgment, technical skill, | «amply order steel of a specified size, leaving the manu- 
unskilful conv who had heated the = under | and steady habitajare combined. The chances of acc: | facturer to guess for what purpose it is required. For- 
their care to such # that the whole mass of iron and | dent in the melting of steel are many and various, Not| tunately, the size and shape generally furnish some clue 
charcoal had become fused together, and the end of the | only badly made pots, butbadly annealed or badly worked | to the purpose for which it is likely to be used. For 
furnace had to be taken out to remove the contents. pots, are sure to “run,” and the steel to be deposited | example, oval steel is almost sure to be used for chisels, 
During the prooess of conversion the outalde of the bar | amongat the ashes, where it imbibes eo much sulphur as | and small squares for turning tools, but 1} square may 
of iron is turned into steel the first, and in a spring heat } to be practically of no value. Should a piece of coke aoc- | be used for a turning tool or a cold sett, or 1} round for 
the centre of the bar remains iron, though when the bar | cidentally find its way into the pot, the ingot will ahow | s drill ora boiler cup, and the manufacturer has to puzzle 
is broken the crystals of iron have lost their brilliancy ; | a bright sparkling fracture ; technically speaking it will | his brain to discover whether the chances are in favour 
in technical language, the bar is anid to be full of “sap,” | be ssid to “stare,” and under the hammer wil prove | of its being used in the lathe room or in the blackamith’s 
though the sap is “ killed” and no longer looks ‘‘ raw” or | * hot short” and crumble to pieces. If the steel be not | shop, It cannot too often be reiterated of how much 
'' stares,” long enough in the fire, it will teem fiery and produce | importance it is, when ordering steel, to state the pur- 
In « country heat the sap [a still more killed, and the | honeycombed ingot, and the same result will follow if it | pose for which it 1s going to be used. 
atals of steel on the ea have beoome more distinct. | be too hot when it uw poured. If it remain too long in the} Of couree the number of tempers of steel 14 infinite, but 
na single-shear heat the fracture showa more steel on | fire it will team “dead,” “the fracture of the ingot will | the following 1s & list of the most useful . 
the outside and less iron in the centre, until in a double- | look scorched,” and though oxceptionally sound, it will be| Razor Temper (14 per cent. carbon).—This stecl is so 
shear heat the fracture ahows about equal proportions of | pnttle if hard, and wanting im tenaile strength uf mild. | easily burnt by being over heated t it can only be 
iron and steel, It is important that the transition from | Ifthe molten atee! be chilled before 1t is poured into the | placed in the hands of a very skilful workman. When 
one to the other should be as gradual as possible. When | mould, which may be detected by the stream skunming | properly heated, it will do twice the work of ordinary 
the lime of demarcativa is violent or sudden, the process | over_as it is teamed, the fracture of the ingot will appear | tool steol fur turning chilled rolls, &c. 
of conversion has been cared on too rapidly, and dull in colour, and full of small holes or honeyoombe. Sawofile Temper (i per cent. carbon).—Thiw steel re- 
of blister steel so converted are said to be ‘‘ flushed.” All ingots having a proportion of one per cent. or more | quires careful treatment ; and although it will stand more 
Tn « ateal-through heat, as its name implies, all trace | of carbon, if properly melted will ae , that w to say, the | fre than razor steel, ahould not be heated above a cherry- 
of iron in the fracture has been lost sight of, but the | steal in the centre af the ingot will settle down av it cools, | rad. 
crystals of steel are sinall. leaving a hollow space in the middle at the top of the} ool Zemper (13 per cent. carbon) —The most useful 
A short time longer in the furnace will make the steel | ingot to the depth of from 3 in. to Sin. When the ingot | temper for turning tools, drills, and planing machine 
a melting heat; the crystals will be large, and in| has become ould it must be topped, that mw to say, the | tovluin the hands of ordinary workmen, It js possible 
exceptional cases their facets will reach across the har. hollow part must be broken off, until the ingot shows a | to weld cast ateel of this temper, but only with the greatest 
The molting furnace consists of a row of oval melting | sound fracture, and before this fracture bas had time to | care and skill. 
ho enough to contain two melting pots, one in| rust, the ingota must be carefully examined; the ingots| Spindle Temper (1h per cent. carbon).—A very useful 
front of the other, and deap enough to allow of sufficient | which are not properly melted must be rejected, and the | temper for circular cutters, very large turning touls, tapa, 
ooke to cover the lids. From each melting hole aftue leadain | exact percen of carbon which each Ingot contains | screwing dies, &c. This temper requires considerable care 
old-fashioned furnaces inte a flat stack, each hole having a in welding. 
pel seed flusin the stack, but many furnaces are now made 
th ahort flues from each hole leading into a main flue 


must be marke upon it, An experienced oy Can judge 
which ends in a single square ohimney. hea rt of 
: y 


the stee! contains, but also te give him the benefit of his 
opinion as to the purposes for which it is, or is not, suit- 
able, Formerly if the consumer discovered that chisel 
stec! contained less carbon than tool steel, he owed his 
discovery entirely to his own wit. 

There can be no doubt that for many purposes a con- 
siderable latitude may be permitted, if the steel has the 
good fortune to fall into the hands of a clever workman 
who understands how to ‘‘ humour” it; but next to 
quality—by which 14 meant percentage of phosphorus 
sulphur, &c., combined with some other obacure points of 
orystallisation-—the most important thing is temper, or 
percentage of carbon For sotne purposes, indeed, temper 


the draught. The head melter periodically inapects 
the oa aig ves the final instructions to the puller-out 
ew 


Chisel Temper (1 per cent carbon).—An extremely use- 
ful temper, combining aa it does great toughness in the 
unhardened state, with the vegeen | of hardening at a 
low heat. It is consequently well adapted for tools 
when the unhardened part 16 required to stand the blow 
of a hammer without snipping, but whore a hard cutting 

1a required, such as cold chisuls, hot aetts, &c. 
tt Temper (§ per cent. carbon),—This temper is 
adapted for tools where the chief punishment is on the 
unhardened part, auch as cold setts, which have to stand 
the blows of a very heavy hammer, 

Die Temper (¥ per cent. carbon).—The most aunitable 
on el for toola where the surface only uw required to be 

, and where the capucity to withstand great pressure 
is of importance, such as stamping or pressing diea, boiler 
cups, &c. Both the two last tempers may be easly 
welded by a mechanic accustomed to weld cast steel, 

It ia a somewhat remarkable fact that although steel is 
intermediate in chemical composition between wrought 
iron and east iron, contaiing more carbon than the one 
and less than the other, ita propartics are quite different 
from either of them. It may bo made to resemble 
either of them alternately, but it 14 principally used 
in a third condition, in its oapacity tu assume which the 


of the percentage of carbon contained in an ingot to a 
has been successful, but for the 


wonderful nwety by the appearance of the fracture. Le 
ga to melting 
hest qualities coke is principally used, as the control 


tween 1 per cent of carbon and 14 per cent. every tenth 
hope wall a Sr _ an Be pereboes eee wi)) 
tect a difference between, for example, 1.5 and 1. r 

which the malter has over the temperature of each pot, : . si Ry 

which sometimes requires “keeping back” and some 

times ‘‘ hurrying on, to be more absolute. 


cent. 
a In order to reduce the ingot of caat steal to the aze and 
There can be little doubt, however, that the adoption of 


bare required by the consumer, it must be re-heated 
: and when hot enough, hammered or rolled to the dimen- 
gae molting furnaces is only a question of time. 

The furnace floor is on a level with the fop of the 


sions ordered. Great care must be exercised in this 
process not to burn or overheat the steel; and tu prevent 
melting holes ; and the grate bare, as well asa flue lead-| this the half ‘ cogged” bar must be continually turned 
ing into the chimne by which the draught may be oon- 
trolled, are accessible from the cellar, 


round in the fire, and ground fireclay or sand and borax 
: sprinkled upon it. In many cases it ia necessary to give 

The pots in which the ateel is melted are generally made ib 
in a room adjoining the melting furnace. They are com- 


e surface of the bar, after 1t has been once drawn down 
: under the hammer, a welding or ‘ wash” heat, to close 
of a mixture of Burton and Stannington olay, to 


the small honeyoombs which sre acattered here and there 
on the surface of the ingot. Itiaa matter of great im- 
portanoa, eapecially with large ingote, that they should 
not be hammered until they aro thoroughly heated or 
- | “ soaked” through, and it is of equal importance to all 
- {ingots that they should not lie too Jong ‘‘ avaking” in the 
ished | fire, eapeoially in a dry fire, that is, one without blaze. 

t | The effect, of mering steal ia to make it crystallue in 


kneading it with their The pote are moulded | very small orystals, a result which greatly improves its | groat value of ateel consists, Annealed steel has nearly 
in an iron ‘‘ flask” by means of o “‘ plug,” and | quality, but at the same time exposes it to the risk of | all the properties of lead, very soft and : ialleable. 
are slowly dried at the back of the stack; the night | various sacoidents in the process, The forging, tilting, | Hardened steel ban nearl the properties of glass, 

are used gradnally heated toa dull red-heat, | and rolling of osst steel all require very experien being very hard and brittle, Tem ateel haa most 
a process called annealing. Pot-making is a very yin workmen, and # considerable outlay of expensive machi: | of the properties of whalebone, Deli hard but at the 


same time elastic. The chemical change which takes 
lace during these processes haa not yet been discovered 
e might evolve a very pretty theory to account for it, 
by assuming that in the process of annosling some of the 
combined carbon was liberated, and existed in the steel in 
the form of free or uncombined carbon ; but such @ theo 
only explaims of the facts, and is not, lam afraid, 
borne out by the results of chemical analysis, ao that we 
must fall back upon the mysterious and unknown laws of 
crystallisation. The effect cannot be due simply to the 
increased density of the hardened steel eaaad by the 
saallipr rare ae “ia by “pea igor cae a nee 
markabie 8 0 gravity en 
is lees than that of cabardosel Hel Steel of course 
expands with pret when it is allowed to ovol slowly 
regains its original size; but If it be cocled suddenly— 


atk It is seldom that a workman attains exceptional 
in many departments, and great loss is sustained by 
too often ing faces or rolls, so that these processes 
cannot be satisfactorily or cheaply carried on oyen a small 
scale, and thisis one of the chief reasons why the crumble 
cast steel trade haa tosuoh a lange extent become localised 


et ich teen posed that when the best quality of i 

au when the iron 
had been hand the dick, Gare used in allithic 
processes of manufacture—the converting, the melting 
and the forging--the result must of necessity be 
stool, and the troubles of the steel manufacturer would be 
tear being ates. he erontast aifloalty bar ek ts te 

over ye 

faced. The result head, Seyret steal, bat good steel only 
for certain purposes, There was a time, in the golden 


a 
is warafully selected of the exact 
senceas taped, a) tebe or iad bars are rejected, 
» 9 Mae eameienenmemnemenebete manereren ceeted tlemmeial memameeedaahhm ete en een ener a a 
Ng read at the Chester of the Iron and 
Steed Tostitabe = 
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the only known way in which it can be hardened— | thus lessen the riak of cracking In hardening. So ARS = err aipverayormegeen nares 
although 1¢ contracta very mush, it doss not quite reach | csuses nce water crauks that Wt is ‘often tension of the st bel ee ot Fe contin wed, 
stee] 


the amal] size of the unhardened state causes in ven cane, noreases the brittl ; 
The most commen cause iks'ovorkeesitur of wteal inj and its tendency to water-crack, if if be ad in the 
sraviocaly enffused through 


However complicated the details of the manufacture of 
cast ateel may be, the complications involved in {ts sub- | one or other of the various processes h which it hae ped pot Instead of being 


sequent use are still r. It would be im le to | to pass. A second cause may be found in the over-melting 

lay down sxact rulea for each of the th and one | or too long of the steel, it to with too | Silicon is even more. dangerous; it causes the steal to 

ea tee | mm cea cnn | ani era re Se 

n each p an A can au man edOR Pe tf OR: 4 ta * 
ba in the ingot. A. mY em a ee bat oa it. nis : aed 


ae tok the ee eck ting riding, ee hemiesocored in the addition of too much olfram. added in the of 

nm & n #KSLING, ng, or : v a on m TAS FANGS, or tungsten, in form of a metallic 
ming. The utmost that mags done is to lay | added with the same motive. A fourth cause way, | alloy, is used to a considerable extent in the manufacture 
down certain eral rules, which may explain to | curious} steel, sometimes 
some extent, if they fail to teach, the most impor. 
tant details of manipulation, All steel may be regarded 
as involving a question of compromise. Each too) re- 
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for 
same effect. A Sfth cause may be one w aaa in uanoe of the r of the ateal not 
y és itary be al 


quires a certain degree of hardness; the problem is how | manufacturer, I ought to mention nu a whisper—the injury by heat, can vou at « higher speed than 
Si pecure the iaximum emouat 6: eagine See ne sence of phosphorus in the sted! ; but, after all, this may » Special steel of this kind is the finest-grained that 
patible with it, To secure this the first step that must be | not be the fault of a too greedy manufacturer, who wauta | can be prodacad, but is ac beittle that it can only be used 
taken in bringing the steal into the shape required is to | to make too much profit ; it may possibly be the fault of | by exceptionally skilled workmen. 

heat the steel as little aa may be before it is forged, and in too Hoey consumer, who will not pay a price sufficient | Chromium is sometimes used instead uf wolfram ; and 
the process of forging to hammer it as much as possible, | to admit o a good quality of iron used. Thare is | it is sald that titanium is also om but I am not 


| 


The worst fault that can be oommitted is to heat the steel 
more than js necessary, When steel is heated it becomes 
croas grained ; its silky texture ty lost, and oan only be 
restored by hammering or audden cooling. If the tem- 
perature be raised above a certain point tha nteal be- 
comes what in technically called “‘ burnt,” and the 
amount of hammering which it would require to reatore 
ite fine grain would reduce it to a size too small for the 
required tool, and the steel] must be condomned as spoilt, 
Overheating in the fire is alao the primary cause of crack- 
ing in the water, One of the principal reasons why a high 
quality of utee! ia required for certain parpotes is that it 
wil] suffer lesa injury by belng heated to s greater degrees 
ar by being heated and reheated a pee number af 
times than inferior qualition of stecl. In heating steel the 
happy medium musf be attained between heating it too 
much orton ttle, and between letting it He too long 
“soaking” in the fire, and not “ « ” it Hiro 
Both the degree of temperature and the duration of the 
heat must be carefully watched. 

Some tools, such oa circular cutters, files, &c., after they 
are forged into the shape required, must have teeth cut 
into pa Before Me on hg char nebae acomupileies 
ry nary process bas, gone through. The process 
of Bainiaer! a or forging the steel into the shape required, 
has hardened it to such an extent aa to make the cutting 
of teeth inte it im ble or difficult, and it muat conse- 


nothing so dear as cheap steel, It must be more eoone- | aware that ang of the latter metal has yet been 
mical to put five shillings worth of labour upon steel that | in steel by chemi{oal analysis. 
costs a sh , to produce a tool that will last a week, cast 
than to put the same value of labour upon steel that costs | made by converting a cogged of mild east steel 
only ninepence, to produce a toal that will only last a day. | 
The system adopted by some consumers of buying | tance, These bars are afterwa: 
best tool steel by tender, ls one which in too many oases | down to the aize required 
defeats the object for which it was instituted, and by peqgerind a hard n00 without losing the toughness of 
lessening the price, and consequently deteriorating the | the mild centre. 
uality, causes the steel bill to be ap ly lessened at} It is much to be regretted that no easy 
the oost of the labour bill, so that ex ce instead of | ing cast steel has been invented. The amount of 
tavern is the rina In fact, Lid deat celal of the bri _ the a of ar ich gos of the — Oo 
erb a ‘ penny pound foolish.” | fracture, give valuable information respecting or 
ree of firms in the uteel trade habitually offer best cast | steal which i 
steel at prices varying from 401, to 45/. a ton. The atate- | in a hardened atate, but for hardened tempered steal 
raent that the steel supplied is the best that can be made are practically useloss. It is very difficnit to harden 
may be sig sen aa an ugly little word of actly the same degroe. 
three letters, and the firms which make it are liable to be | A aingle test is of comparatively small value, as a second- 
sus of Piiieorst macouracy,” rate aon of steel may stand very well the first time 
he culminating in the manufacture of toolemade | that it is hardened, but deteriorates rnuch more rapidly 
from steel, the final process which gives to them their | every time it is rehardened than is the onse with stesl of a 
most valuable pares possessed by nojhighquality, Nor is tho breaking strain a fair test of the 
other metallic substance—is that of tem « The steel | quality of coast steel, For many tools the capacity to 
was originally lead ; the process of ing has turned | withstand a high amount of breaking strain, slowly 
it into glass; but we do not want glaes—it is too brittle ; applied, is notso much required as its capacity to with- 
wo want whalebone. An unbardened knife would bend | stand a sudden shock, The appearance of the fracture 
Uke wrought iron; « knife hardened on would break | of cast steel is also very illusory, The fineness of the grain, 
uently be annealed. This process consists in reheating | like cast metal. We want the elasticity of the whalebone. | and the silicinoas of the gloss, are very captivating to the 
the ateel as carefully as before, and afterwards allowing it | Our knife must apring like—like what!—like ateel. To | eye, but can be produced by hammering the bar until it is 
to cool as slowly ax possible. _y tools are only required ; attain thia quality it must be tempered. Sicoat cold, The consumer of atesl may be enraptured, 
to he hardened on a small their surface, and it is} Ifa piece of hardened steel be heated slightly and then | if he be of a peetical turn of mind, by the superb fracture 
important that the unhardened parta should possess the | allowed to cool it becomes tem . It suddenly changes | of « bar of steal, reminding him of a ploture by Ruskin of 
maximum amount of hness, the minimum amount of | from glass to whalebone, and in the process of changing | the aiguille structure of the higher Alps. But, after all, 
brittleness, that can be attained. The process of anneal- | ita na it fortunately changes ita colour, so that the | this is only a dodge, depending upon the inclination of 
ing, or alow cooling, leaves the steel Soares ested gives | workman can 1 judge by the colour which it haa assumed | the axis of the revolving tothe e of theanvil. 
it ite maximum of ductility, and causes it, in fact, to | the extent of city which it has acquired, and can | The practical consumer of steel must from the 
approach in its properties those of lead. then give to each tuol the particular degrea of temper | heights of art and aclence, and take refuge in the common: 
The last process in the manufacture of articles made of | which ia most adapted to its special purpose, The various of the rule of thumb, and buy the steel which he 
nteal, whore the invaluable p y which distinguishes | colours through which tempered steel soonest aly B igaey nds by experiengs to be full of “ nature and borly.” 
ateel from wrought fron or metal is revealed, fa the | are as follows: straw, gold, chocolate, purple, violet, and{ If I have been successful in my attempt to explain the 
double process of hardening and tempering, by which we | blue. Of course in passing from one colour to another, {art and mystery of orucible cast steamaking, yeu will 
suddenly change the steal from lead into glass, and after-| the steel passes through the intermediate colours. I6| have und that the converting, molting, an forging 
wards gently change the glaasinto whalebone. In these, as | really passes through an infinite series of colours, of which | of steel are three arts, each of which requires as muc 
{n all other processes which ateel bas to undergo, it has again | the six above mentioned are arbitrarily selected as con- | dexterity as the arta of skating, riding, or awimming., To 
to ron the gauntlet of fire. It does en, however, at much | venionts arrive at porfection in these arts is fBoult to thoes who 
are risk than heretofore. The forging of the tool ig} It must be borne in mind that the elasticity of tem- | do not inherit from akilled ancestors the facility to learn 
nished; it has taken the final shape to which it was peed steel is acquired at the ex of its ess, Itithem; hence the trade has become localised in « fow 
destined ; and any injury which may be done to it by | is supposed that the maximum of elasticity and hardness | centres, of which Sheffield is the oldest and by far the 
overheating {fs irrpv é, and can no longer be onred or} combined is obtained by tempering down to » straw | most important, The arta of forging, hardening, and 
mitigated by the’ hammer. It ls neosseary, therefore, to | colour. In tempe atesl, regard must be had to the | tempering which are necessary for the farther manipula 
Y 
uality most essential in the special tool to be tempered 5 | tion of the steel after it leaves the hands of the manufac- 
or example, a turning tool is ses hapber to be very hard, | turer in Sheffield, require equal dexterity, so that the art 
and is generally taken hot enough out of the water to/of steelmaking, if not mysterious, is very com 


double and redouble the care bestowed upon the heating of 
the steel, lest the gt ake he raised beyond the point 
necessary to ssoure the required hardness. The of 





the steel required to be hardenad must be heated through | temper iteelf down to a degree so slight that no percep: | The real m Hea in the chemical ex of the 

and heated evenly but must on no account be overheated. tible colour is apparent ; whilst s spring is ired to be effecta atest ha and when ch ex ed the 

The tool nrust be Anished at one blow, the blow caused by | very elastic, and may be tempered down to a blue. phenomena of hardening and temperi they may 

the sudden contraction of the steel uoed by its ening in oi! is a mode of treating steel which is of y discover why cast steel ping, "oe nemora 

sudden cooling in the water, and if this blow be not suffi- | special value for certain tools, and appears to a certain ta ‘to the imitations of 44. At t I pre 

cient to give to the steel a fine grain and « allky texture, | extant to attain by one the ‘trom lead into | sums that the candid chemist must admit that thero are 

if after the blow is given the fracture (were the tool broken | whalebone without the through intermediate | more things in the beat crucible cast estes! than are dreamt 

in the hardened part) would show a coaree grain and dull | glass stage, It is unfortunately not yet possible to give | of in his philosophy. 

colour, in of a fine grain and coy lustre, the tool is | any scientific explanation of the change which takes A 

spoiled the labour bestowed upon it is thrown away, snd jin the alpen | an of ateel. All that 

it must be to the limbo of ‘‘ wasters.” The | chemiste yet onan do fs to m readere by wri Gas at Muzsovann.—Atthe half- mecting of the 

special to be avoided in hardening each kind of | unin bly about m rearrangement and crystal- | Melbourne Gaa Company, a dividend of 8} per cent, was 

tool must ad par psoy by 6 reno big tec will un parle pric ; oe declared, and (500). was carried to the reserve fund. 

warp, or ' er’ aa we any in Yor ; are not n speak various foreign substances w are omen 

lunged into the water in ® osttaln way. Toala of one | found in cat steel, I have confined myself for the most} InLawaRna Raltway,—Ténders hava been opened at the 

remo a ing emt es [recs Tah an et [Seon ate ie ere Ban 
mu a ; mus ore I close mw r, & word or two m ’ 

t Rent pant the variouy matirinls "which are added to | which includes about twelve 4 


hardened ce a A asl of pr pat older the 

better; w ers are harden or & stream 

of run water, Most tools have a tendency to | manvfacturers of Sheffield are not doctors of chemistry, | the lowest 

water- If taken out the water before they | they most of them practise as quacks. It has ever been | 440,184, Lhe, wenchd neotion ‘of the 

are absoluetly cold. Where the edge of s tool only & dating Crees the Bheeld steel-melter to discover | memoss frozi ‘abot » River, end 

is hardened, care should be taken to move {t up and down | some au philosopher's stone—-whioh Ole. ita length SS ane by reason 

in the water, so aa continually to change the water | transuite Common SOs) wise imelting of cast west, end | to be oxrried-ott,'tne Dotirect fa one a! the heaviest 
ty v. : x 4 

Heal: onettact sagen ova @ ch@maical eect upon the marta cttored teto-in' New Aouth Wale, 


to have 
eabetcase known by the technical name yilo,” | yards of excavation will have tobe made in 
Tie int unirorlly in of man- he 


r 
1 
EB 


cast stee! with the intention of improving it. If the steel | Miller's abandoned contract. 
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asl 
eyes 
ERPEs 
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a 
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where 
it is cooled s'owly. If the hardened part joins the un- used of ‘these 


s 
wil: | ganess, mixed with a 


hardened part too suddenly, the steel at the juncti ttle ground chardoal. No, 2 tunel, es from Sydney will be 2¢7 
pela's dargerous condition of tension, which predisposes | Common salt, rock salt, ealmmoniad, chromate of yards in length feat rll, will be. 418 ynada’ 
It to crack, and {t is wise to lessen the amount of tenalon | potash, prussiate of potash, and ‘even ground. fluor spar | No, 'B, at mien, ‘bo 88 3 No, 4, at379 mike, 
Tn | and broken gissa, form ingredients of te physic used by | will be Saintes, wa be silles, wil be 88 | 
of the cooling of the parta, Maageness, efther in the form of ot ferre- hue mocks nls To aig hee 
000. t arious or m 
we bees in the thicker” whare mangenane it also inngely ase ‘ definite tot 1885, bas ape sa tye’ time 


5. 


7 x 
it 


Aletrib it eat 
tol we the haps necessitates a great difference 
sp with the use of th holes the steel. Tt prevents tos extent the fornie- {tion of the work 9 the } 
ee bass 
} mae for use nor cruament, bt oily wi to of herent tot F dprenaee the weld- | which is th see prio of te ech wd 


are 
view the rapidity of C00 of 
Varlivos pasta, 9p ae to distil ite haere of toon and sa ot, so that i my heated to & greater heat named {s'the S 


Oct. 10, 1884, } 


“ENGINESRING” EE DSTaATED PATENT 


rey, re parry samitenie of 
eatin tn aaah oues, gloom after the ebtrac, ole the 
whan the data of sealing is given. 
4hy person may st 6 a + two montha from tha date of 
at the gy Sonttion tothe grunt af 
Sootoron vas wanntioned in the Let. 
CRANES. 


See ted en ent Nation rele a lower 
oonsiate ue 


and a live ring having o ar 
rack into which the slewing pinion of the erane gears. As shown 
in the aon or revolving bed, B the lower 
hed, © the live ring, D the slewing pinion, 
reok, FF being the rollere of the fv ring. 
the live ring Is cut away to show the teoth of 





the rack E and the slewing pinion D 
live ring ia formed asa frame and fit rollers resting on 
the lower bed of the crane, while the u revolving bed reats 
on top of the rollers. Thus when tho live ring is rotated the 
rollere in italso rotate by the friction of their underside on the 
lower bed, and at the same time the upper bed is caused to ro- 
volve by the friction between it and the u surface of the rollers, 
and by attachment of the rack to live ring Instead of to 
part of the crane the ive ring and ite rack are 
kid on the jower bed of the crane and so prevent an 
t be caused by too suddenly ng or starting 
the movement of the crane. (Sealed May 9, 1884). 
600s, L. Richards, Dowlais. Improvements in 
(6d. 3 .) A 1, 1884.—The ram 
eee Cranes: (ks its jie alideeap and down as well as 


dg about the ram. The water Into the cylinder pe 
ss of the ram which has ite lower and u reall ery 
50 


of dif 
weight of the 
otey asa 
ite load. The 


ng Inte them. The 
with 


S suaaty wart Wuleh ace fortaed Golda to cares Gollan Ol 
weno rama which are 80 a8 @ clr: 
at their top and bottom ends which serve for two 


open the 


aE 


(4. Smith, New 


ected wi rdinary evioa, 
upper end lower warek re Man provided with Abend 
,one of ~ 


yt we and. ._* tog rs 

Er Gent aad other 

Jshaornns rial are reheated 

topethar aid fed ib SP caaplng screws ; the ends 
with ioenas ili rengy loca ay tape yi 


f 
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tel 
R?s 

io 
iy 
Uy 
ie 
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pdr spain roladl’ oF on eal oetag lial 
s 

iyo iow or & forward ue to 

eae teen ea 

oth Has Sti A kts 


on top of the oylinders of | seat 


WwW. 
ON gy Ag ogg eat 
Sie ue pes the axles of an upper aod lower sheave, 


ENGINEERING. 


11 Fige) March 11, 1884,--The ob are to vent the intro- 
duction of steam, and Priam padi hohe of the pleton 
when the drill is working at its longest stroke, t¢ use the ateam 
expansively, and to confine in the Upper end of the ler ry 
nm amount of residual ‘ the exhaust taken 
aoe, which serves to cushion i 
@ 


351 


bination with this bolt, automatically stops the machine when 
the depth of thread for which {¢ hase been set is reached Revers: 
ing ts effected by a disc and wormwheel in combination with a 
weighted lever and a belt striking shaft. (Sealed June 2, 1894). 


VICES. 

619. W Devoilt, ipa) daca mnprovemente in 
Pabe Vises. (6d. 6 ) asuary 4, —To obtain a 
quick and powerful mation, verter oonatracts his vice as shown 
in the illustration A sulta 


ble frame A carrise two levers DD 
votted about the bolts EE, and having at thelr lower ends jaws 
¥, in each of whieh ts fitted a nut G having on it two projections 
HH, which ft into and are free to slide in the slot holes I of the 
levers, Ascrew J fitted with a handwheel m has on one part of 













oh barge 
ps heme to effect the return stroke of the 
Leeland te ee et ioated 
erned by the n so loos a 
steam ia out off by the Beforelt reaches the Limite of te down- 
ward or work ¢; similarly the exhaust pot of the upper 
of the oylinder is so Jocated and arranged that {tis closed by 
oof the soon after its commencement, the 
steam being thus confined until the piston makes both its upward 
downward strokes, and agala opens the exhaust port. (Koated 
June ®, 10H.) 


B 


EXCAVATORS. 


4018, J. a. MeNeo. fan Franeisoo, fae Pe 

a, 

Eisrob 18, 1844,--The excavator consiste of a series of ploushe sup 

ported and a0 a8 to be driven in a olroular y means 

of a vertical @ at the front of the boat. The 

waterial y the ploughs is thrown in towards the 

eit is taken out by means of a suction 

a rotary pump, and is d by the 

into an inclined Aaah the ich it ls conveyed to point of 
eposit. (Sealed June 20, 1684), 


seca. W. Ht. Baxter, Leeds. Improvements in Stone 
Breaking and Ore-Orushing Machines. (id (4 Figs 
March 17, 188t.-The machine com rah 


tisos a muitablo framework 
on which is mounted a ehaft provided with an eccentric to which 
fa Atted an arm carrying the crushing jaw. In front of the jaw 
and between the framework is mounted a grooved or fluted roller 
which is caused to revolve whilst the eccentric on the shaft 
actuates the arm mer ing the 1 Tho toggle ia of the ordinary 
form and the material Is fed through a hopper butween tho jan 
(Sealed June 24, 1884) 


sea. W. BR. Lake, London. (7 A. Blake, New Haven, 
Conn, USA rovements in Machines for Break 
ing or tone, Ore, and Similar Matcriais. 
[Sd. 4 Higa] March 18, 1884 -—-The {Invention conalets in arranging 
& series of jaws on guides so as to move in a horizontal plane, the 
spaces between the faces of the adjacent jaws forming # mouth to 
receive the material to be crushed The illustration id « sectional 
aide view showing the machine provided with one fixed jaw to 

roduce the oa The bed of the machine A has panne 
longitudinally above It from ond to end two parallel rods B 
Outslde the rear end Ca nut 4 fs applied to each of the rods, 
which at thelr other ends run through the fixed jaw D, 4 like nut 
bhelng on these ends of the rode. The sliding jaws E, ¥, and G 
slide freely on the roda as guides, and have the adjacent faces of 


d 





its length a right hand, and on the other parta ieft.hand thread, and 
pate through the nuts G G whioh are ndihgly threaded. 
ia acrew le held at ite centre by two emal! pine whioh 
through the peering C, and a groove turnod in the screw, e 
bearing Is suppo by @ bracket K to which It Is secured by a 
nut L. The levers are previdod at thelr upper portions with 
suitable angular toothed jaws n and n!,and surmounting these 
with parallel toothed vice jawao In a later Specification (6276 of 
April 12,1884 4d 8 Fige) tho samo invontor shows a metho of 
awivelling the above vices by means of the radial plate illustrated 
herewith, The radial plate A is formed with suitable slote BB 


and rollor 





through which pass two bolts serving to secure the sultably modi 
fied frame A (shown in the previous figure) to the radial plate 
Hoiding down bolts pass through the holes CO (Tha former 
acted oo Apru 20, 1884, and the latter accepted Sep- 

r 2, 1884 


EXPANDING MANDREL 
40. J. Barrow-in-Furness. An Izs- 
(4d, 14 Figs.) January 
1, 1884.~—The mandrel consista of four steel sliding 
wedges, traversing on « steel spindle having four suitable are 
ves to oarry the wedges ¢ wedges are retained in position 
y a ateo) sliding sleeve having four slot holes, through which 
of the wedges project. The slecve and wedges ara actuated 
two steal box nuts traversing the screwed of the spindle 
which is threaded at both ends, (Sealed July 11, 1884). 


GASFITTER'S TOOL. 


$133. s W 1] A 
proved Gombiastion Tool for Gee Gasttters oa 


others. [6d. 9 Pigs.) January 25, 1884 —The gas and outtin 
pliers are YY additions made applicable as screwdrivers, pipe 
ners, sorewing plait, rhymers, andsocrew tap. A solld screw 
die ls Inserted between the handles, and as near the point as 
 geniocag by widening out the handlos, and forming & square hole 
n each of them, into which take two corresponding projections 
formed on the sides of tho die On removing the die a rhymer 
ng having euitable square shanks, can be inserted between the 
handles. Adjustable dies may be used by sultably forming the 
inner sidea of the handles and placing the endaof a crossbar, pro- 
vided with « contral setting screw, in the square holes (Ac- 
cepted September 0, 1634). 


METAL WORKER'S TOOL. 

Dresden. A Universal Ma- 
ehine 4 cae reo ag Fo pat Workers, and 
plloabl eure puipoe ae beeing eorleg. aa een 

e r] ’ t t 
tting, ng, of bars, rods, staves, or plates of 
coetale’ "the machine aia aa 


of «& bed having suitable 
devices for seouring or shaping the work, and provided with a 
die to which 
tember 2, 1884). 





their end portions parallel and ao arranged as to leave a small 
space between thesc faces. Springs, preterenl india-rubber 
collars d, are placed between the faces to force the jawn rearward 
to their normal position. The central portions of the adjacent 
faces of the jaws are reduced so as to form suitably p oon- 
Meee er yin Ga diving Galt Bl opersiing © Waotar begs 
an eccenwic J on te Te a two e 

ul the bar g taking ita bearing on the pewot 


ite on astationary 


the segments of a spurwheel, and the toggle ends are 
ans maneable Ines, (Sealed Septomater tools can be attached — (Accepted Sep- 


6, 1864), 


STOCKS AND DIES. 


Lendea. STO eat Btooks 
March 17 .—Tho object is to com- 


and 

bine in one tool an entire set of and dies with a simple 
moans of adjusting them. In its dm form tWo discs aro em 
loyed turning on plyote, one of w fs eocentric, in another 
orm both discs turn on concentric plyots, in cach of th se the 

discs after belng adjusted are clamped in place by eulta le side 


Alexander (C Weitmann, Stutt 
. ta and Shaping Ma- 

as ois, and soanouced or Ok ihe plassel wort ic ba Ope ned 

one, and s0 e 

a tor or andes reappear or rage oS tie tneotti of the bore 
2 ee otted, hence the A apencid of the whes!, or other stroh-Hke 
does not affect the sppiicabllity of the machine. ¢ tool 

consists of a combination of a slide hed adjustable to any required 


b silde ha 
saa ee er ket npn 


5671. EP. 


ta by 





wetige-pl stabi nected with the rack. clam 
ing de onal tes of a forked yer gleam through the bore of epi Gees 
operated a ng & sorew 
Be ean ac akroeh oF otticuy. pion axsinns tia Ouber ta0e Of the ’ 
work to be opeeued upon, (Beaied August 9, 1834). Fug. d whe 
SCREWING MACHINE. 'O8 h 
WwW. 
in {Od. 8 .) March 10, 
machin ates and clamping nute. In the form herewith illustrated the 
ee threads in r a = rere} orien) ei are a vantedl ee tel tions on slackening the disce 
‘with guile sorewas by which the forced into the aa), by sarning Se oerey © nat of the screw ¢', the re- 
Bieloge The the are adjustable hy means i; r of dies o are then b into on by t the 
of babdwheole cod nute $0 port the d ¢ of taps sca a a', which are then again ped the'dies have 
sise of Sttings to be cpersied upon. An adjustable bolt brought up to thelr io tion Sy the ren abapen ends 
of the depth of the thread being regulated, and a catch, in oom- of the rodsgg. These é the hand are 


od 





¢ 


NGINEERING. 


(Oct. 10, 1884. _ 





35? 
ted by the sorew caps A A, the holes In the piste d, in whieh 
ibe givets and }' have bearing, are clongated to allow of the 
latoral movement of the discs a and a!. The pipe or other 
atiicle to be throaded pasess through holes f ‘in the plates d d. 
( Acooptad September 2, 1884). 
RATONET BRACKHS. 
e014. B. R. Garratt, 


ot the brace Is made with an 
erate ee This opening 
w 


diame. 

the handle, one or more ly teath, 

xeding with those on the Orca abd ate ehuah 

they are drawn and withdrawn by the action of the handle when 


by ' 
the reciproca motion is imparted to it by the operator, In o 
modification Seeane slide, hearing on the ratchet wheel, fa used to 
edi tevth in gear, or the teeth be formed upon a sepe- 
ra 
which pleoe may be either stellonary or movable by means of a 
spring (Sealed August 26, 1884). 


16,151. ©. 


object la to render the more micutely 
variable, The figures show respectively an axial section and a 
pias of the drill, which comprises a lever d, an internally screw 

readed drill-holder /, a sorew 09, & teed motion sleeve ¢, 
and two ratchet wheels, one of which has a tooth inorethan the 
other. A third ratchet whoel k way be keyed on the upper part 
of the aleeve o, thie wheel having one or more tecth less Chan the 
wheels on the lover part of the sleeve, and the inventor states 
that ‘' the feed motion obtained means of these different 
wheels is invariable within the limite determined by the difference 
inthe number of the teeth of the wheels, and the pltch of the 


re 


k 


*™/*, 





screw thread of the screw 


indle 
divided into two parte A and o coupled by a third parton in auch a 


" The feed motion alecie ts 


manner that any excessive feed motion or turning of tho aloeve ¢ 
causes a sliding between the two coupled parts, The sleevec fs 
aplit lengthwise, and coupled with the sleeve &, whioh carries o 
feather plece for turning the spindle g, by means of « conloally 
threaded screw cap = The sleeve A thus turns the spindle q, pro- 
vided that the nut 2 is mifficiently screwed down to produde the 
necessary pressure between the alesve A and the aleove «¢ by the 
oon; ion of the eplit Ay the slecrco §=To reduce the fend 
motion the nut im fs ulackened, and the screw spindle g will then 
only be set In wotion when the realstance of the drill is no longer 
sufficlont to overcome the friction between the sleeves ¢ 
(Accepted Auguat 15, 1886), 


DRILLS. 


7067. A. olm. Duprevements in 
iat 1884 —The drilie are 


(4d, #ige.) May 6, 
idod, as shown in the {I)etration, Fig. 1, with only one single 
wiet 1, which la made decp and wide #0 As to have a large sootlon 


for the _ ¢ of pal borings, and the Re ee & af areee 
rate LY] , a cutting edge a m 
ritt pla not 8 Ac Wa contre, hanes tt leaves at 8 2 1 


central core unattadked hy the drill, and which core 
with the depth of the hole bored, To prevent ite be 


broken off, and also with a view of making a cleaner cut the point 


. Fig § 
eS Ba 
w aan 


‘ Fig 3 
1 


dof ee casting ect ie rounded off To tnaure the 

of the driil, also to prevent ite heing “forced” of atioking fast 
in the hols, the diameter ta reduced from a certain pant (6) atthe 
bottom ell is 


provided with a projection to maintain ite rigidi tH 
A cast-iron eal 10 (i and 8) is ued eld og th drills. 
by eat tae y GUE a tere Cees e 
sinearing & nolouring material it shows, 
ficient contngh when the drill le tad in fs, te plapon Serie teak 
fed, (Sealed dupuct 18, 1as4), . - 
iicarte CUTTING TOOL. 

. Mather, Manchester. An Impreved Teo) 
ter (4d. 4 SXgs.}—The tool ia inade of w semi- 
circular form, the inelde or smaller circumference forming the 
cutting angle, which angla varies according to the distance of the 


cutting edge from the too) holder, ‘This form of too) is erred 
when the tool has to be made from any af she seit bardentng shoele 


ye i Pt 





& plate o actewed to the holder 4; dis the rest and « the shaft or 
(Aecepted Septensber 2, 1834). 


artlele being ¢arned. 





of metal] and let Into a recess formed in the body, and | Im 


water used in cooling. ormer bara J, 
the platforms B O with thelr lowar extremities reeti 
upon a crossbar K, are so constructed shat the centre one only 
ina plane at right angles to the crossbars, while the others have 
ve pitch, the sides of the bars being so arranged 
that adjacent bars are Us throuyhent tholr whole length 
hence the centre bar beoo as it wero, the kay, and to prevent 
ita iInovement except in a vertical plane, the centre) bar ls slotted 
longitudinally es at L, and a pin M, driven throu 
rtions of platforma B C, extends through the 
ne the dar in a vertical tion. To facilitate adjustment 
In the direation of their le » the former bars are ein two 
, ah upper and # lower one, the upper extremities of the 
former belng adapted to conform bo the contour of the apring. 


and main- 







fe wer 


Thera biper portions have a pin profection which fite into a 
recosa in the lower eection, and therein abuts againet a colled 
spring Q, the set sorews R serve to maintain the up r 
any desired position. Clamping sorewa 8 hold al rs finuiy 
together as against any interal nt. The Inside upper 
tion of tho frame A reovives a sliding cartier T, racked at its inner side. 
Motion lu iinperted to the carrier in & vertioal plane by pinions 
V, arranged on the driving abatt W, and en with rack 
U, the shaft is aleo provided at ono extremity with « driving 
pulley X which fs oonneoted to any anitable reversing mechanism 
y bels or othopwise, The r bars Z, within tho lower extre- 
mutigs of which are Journsiied rolls A!, are pli ctted to the upper 
ee of the onrrier, and are held together b paprings Bl. The strip 
Sine tant aire taper tape a 
¥ age D', eerv or 
on the sarface of the + Thr brat fi farves by sneane 
of perforations M! and « shannel N’ to convey the water for cool- 


rings daring the process of facture. The jaws Et 
obs thee Abs extras ate of a dove ate 


tlona in 


bya bolt, A rubber or G ts ever the bolt and next 
to one of the jaws, which are olem inet the former bare by a 
nut H!, The set screws I) extend the lower extrem itics 
of the jawsand bear against the bars. By these means the jaws 
are allowed to yield in order to of on) 


slight) vary widths. Clips 3) formed with forked rojee- 
St ey ho 
sarc ate Pralattsechraly as thoes aeie stile being 
bent and formed. (Aovepted August 2, 1884), 


OIL CANS. 


easter tion of Ol Gane iid Rey aay 1b 
8 t] 
’ | 134.—In vertical oll cans feeding holes ure’ provided, 9 
strorted as to allow of the oll being 


con 
hg seen nome tinse before the 
oan is filled to overflowing, and Baving covers so arranyed as 
allow any drope of of! that.nay run down the epout 
feeding cup, and thus eavethe olland keep the body of the 
cleas. 8 foed hole is formed 








at Aaron le calle fi ul batteent pit’ le owe ous 1 


parts, This 
double tapered whieb a — form,’ 
four jenny oft The hanes. folded over « 
4s aoa to teed of the secket, and the ons are 
one over the other to fern two fu which the 
pag aeghesepete The nips ene een the ong, 
« ections ; hetween 
them is bicker than the parts. (Sealed Aprid 12, 1684), 
Pg v. Maxfield, Sheffield. ta in 
Metal be, » Vases, and 
Articles. (4d. 7 Figs.) July 28, 188.--The coupe made in the 
unual way sone & adlh sats metal are t to the re. 


y 

quired form by means of a roller fixed on the and of a 
and made to rotate in olose proximity to a non-rotating die, such 
die being » roverse eection of the forni of the artiole it is intended 
to make, The die ls fixed immediately under the roteling roller 
upon a table oapable of vertical and horiaontal adjustment, Or a 

r of rollers may be used whose outlines are the reverse of 

ose of the article they are intended to fomn, (Accepted Srp. 
tember 5, 1884 





UNITED STATES PATENTS AND PATENT PRAOTICN. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the Aaah time, and 
reports of trials of patent law oases in the United States, may be 
Serra os at the offices of Enainnsnine, 35 and 86, Bedford. 
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Penistone Accinent —-The friends and sufferers met 
at the Queen’s Hotel, Manchenter, on Tuesday morning 
(7th inst ), It waa resolved that a teat action be tried, tho 
amount for legal costs being nearly raised in the room. 


er seen te 


Tar Brock Syateu.—On Sunday last (5th inet.) the 
new universal or clearing-house block system, came into 
operation on the North Western, Mi » and other 
railways. The change of regulations ia neoessarily in. 
convenient and requires extra care om the part ad the 

en. The universal code is the yesult of the 
Canonbury Tunnel accident. 4 
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COAL 1x Pas-pR-CaLais, ~ The quantity’ of ooal 
tained in the Pas de-Calais In 1893 was 6,160,901 tona, ae 
oom with 5,706,390 tonsa in 1882, and 5,320,300 tons 
in 1881, atooka of coal on hand in the department 
at the closes of 1882 were 43,160 tons; at the close of 
1883 they had increased to 62,614 tona, As regards the 
sales of coal 6 last year 1,202,206 tons were dis 
of in the Pas-da Calais itself, 1,746,813 tonsa went into the 
department of the Nord, and 2,044,423 tons into other 
French departments, while 51,019 tons went abroad. 
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LONDON ARSOCLATION or £0 


Eneqinaens,—The 
macting wae at. the Cannon-street 
Hotel on Saturday. Mr. Rea and Mr. Thorburn 


rr respec: 
tively filled the chair and deputy chair, and there waa a 
fair attendance of membere and friends. 

nounced, after the reading of minutes, &c., tha 


of the associated foremen were nnem name] 
. ployed, e wom 


boiler-makeru and one of pattern-makers, 
dith Jones~Jate treasurer—next claimed to be placed on 
the superannuation fond fur the benefit of aged and neeba- 
gitous members, and the application was to nem, 
con. Other matters of business wore tran and than 


‘eg’ Method of Masufastoriog ea and 8 
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Tron and 
author disclaimed enygratecect 7 spe and after 
some prelim a to § the basi 
sesLTeescuee A 
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ge ROOT'S parewr NOISELESS ROTARY PUMP 


HAS HIGH EFFICIENCY 
and GREAT SIMPLICITY. 
NO PUMP VALVES. 


THE BEST PUMP FOR 


IRRIGATION, DRAINAGE & WATER WORKS, 
STEAM SHIPS and SALVAGE PURPOSES 


Sar , ee Sh tee I ee nn 
— eae 


ATHER & PLATT, 


SALFORD IRON WORKS, MANCHESTER. om 2 





iota F Representatives: 





27, LEADENHALL STREET, E.0, 





LEWIS OLRIOK & CO., | M 








MECHANICAL ENGINEER, 
BHLVHEDERH ROAD, WESTMINSTER BRIDGE, LONDON, 8.5. 


IMPROVED ~~ ee TLinear edehoaiiaa 
‘oO. 


















FLEXIBLE COUPLING ELEXIBLE COUPLING 


THE MOST FOR DRIVING 
5B GO oe ICAL 
re FANS, 
talaga a 
y CENTRIFUGAL 
SHIP LIGHTING , PUMPS, 
As in General Use in AND OTHER 
the British, French, HIGH-SPEED 


‘Italian, Danish, &c., 







sae, MACHINERY. 


W. H. ALLEN & 00., York St, Works, Works, Lambeth, LONDON 
“Ymproved Centrifugal jen to Pumping Engines. 





(  WHLALLEN AC! LONDON. 
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Tug Stoamer, 8 ft. by 11ft. by Gft. Gin. 801. HP. Constructed 1884. 
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™ iene or Fanping, Winging, and oder STATIOUARY -ENGIAES, T arta aT mii, anf VOLLEERY PLANT, oe 
Fsipu DF Anda kinda t STEAM WOKLERS, EHGINES, of variowseaeniwnyeinsoseoria programa, ByeLdcnlans, Paoben ce Tyacigs om Appcodin gorse ag any 4 
ae MR. WILSGN WINGATE, I1, QUEEN VICTORIA ST, £0. 


t 
grees antl anes ome 


i URE att rt da egies ee ST 


JOHN a “THORN YTO COnOFr= 9 oo. 
STEAM YAOHT AND LAUNOH BUILDERS, 
CHURCH WHARF, CHISWICK, Me hed gers tae, ww, : 
YACHTS AND LAUNOHES FOR SEA OR RIVER SERVIOE, from 25 to 100 feet in length, and Speeds from 10 0 to 25 Miles per Hour 
put, 


Thornyoroft’s Patent Sorew Propellers made for all sizes of Vessela. | Efficiency superior to any hitherto brought 
Tomrzpo Boat ror THE pau Govasratert.—Speed 2) knot on sr of re hour trying 13) tes 








MORRIS'’S PATENT 


INSTANTANEGUS HOSE COUPLING. 







MORRIS'S PATENT 
(IN METALLIC CISTERN.) 
BPEOIALLY DEsIGNeD For usetN DIAGONAL DOUBLE WOVEN 


HOT OLIMATES SPRING MATTRESS. 


Handlest and most powerful tn existence. 















TO FIX ON ANY KIND OF BEDSTEAD. 


FOLDED FOR EXPORT, 
Only Spring Mattress with a Smooth Surface. 
NEVER GETS OUT OF ORDER. 


NEVER pri REPAIR. 
bled tate {TA GHAPE. 





GIMPLEST AND QUIOKKGT IN THE WORLD. 
Used by all the leading Fire Brigades in Europe 


OVER 60,000 SUPPLIED. 


HAND POWHR FIRE ENGINES of all kinds and 7 _ 
sizes, auitable for every climate. 


“SINGLE OHAIN WORKS: AN B R ROTH H FRS © S LONDON OFFICE: OOUBLE 
GRABS ey in, Pp PR | IESTH Mi a S2,QUEEN VICTORIA StReeT, = ORS 


CONTRACTORS FOR BAROES TO W.M. GOVERNMENT & THE INDIAN BOARD. eee Sree 
AWARD GOLD MEDAL, Segue 1884, AWARD SE 
DIPLOMA ¢ ot HOROUR AMSTERDAL ae _ oer 


nee bg! of O y Copper-Rivettert Leather, Entice. 
ubber, Canvas and Rubber-Lined Canvas, 















GOLD MEDAL FISHERIES LORDOK, 
bourne, Adelaide. Sydzey, New Zealand, Tynemouth. 
Gontrasters for Dredgers to i 









Contractors for Dredgers to 


6 en 

jan Government 
ment 

vernment 


» Chinese uovernmens 
Chiltan Government 





So PAT Bo 


“COLD-DRAWN SEAMLESS | 










| THR OREDENDA SIRKINOEAM ORES & 087; 

GOLD -DRAWN SEAMLESS cpp os ee wa 

‘STEEL TUBE COMPANY, a oa 
BIRMINGHAM. ie 











FOR BOILERS AND STAYS, 

HYDRAULIC PREBSES, 8 E - L T U EEL TUBES. -&: 

aye RalesAVOIRG. evoues & " 
 t ' 4 oer ae Rie Rares oie wnat rs BE ua snesimmtrtntin ee Risin 


ee 






— REBING, 


So BIN ISPIRATOR' a 


So, dmg vex. 


lg EN 
Y AND RELIABLY. 


Feeds th rough Heaters. 
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7 esas ee at 140°, 
* All Sizes Ut water 25 ft. | 
| Delivers to Boller up to 212°, : 


Oan be used as a Pump only. 







Oan be examined instantly. 


THE HANCOCK INSPIRATOR C0., | stamionany 
108, Upper Thames St., London, E.C. PATTERN. 








ESTIMATHS FOR FIXING COMPLETE with 
LOCO. PATTERA, Guarantee to start in good working order, and 
SINGLE LEVER. all information en application to— 


Henry Bessemer and Co., Limited, 
; | Manufacturers of Cast Steel, 


SHEFFIELD. 


ue 
a No Valves orWearing Parts. 
i 





6116 





FORGINGS SOFT CAST STEEL 
[n Steel of any ep ain ca either for uses or In bars and rods, for general use in Engineering Works. 


BLOOMS, BILLETS, & SLABS 


Of any size or temper, or of special soft quality, for use 
in lieu of best Charcoal Iron, &o. 


. SPRING STEEL, 
TYRES AND “AND AXLES. Of superior quality, seed 


lap pene X.NIEIID> Ss, 
MANUFACTURERS OF 
LOCO. STEAM CRANES, CONTRACTORS? LOCOS., 
TRAVELLERS, HOISTS. 


“AND ALL KINDS OF LIFTING MACHINERY. J 


Boilers fitted with Fox’s Patent Corrugated Steel Fire Bo: Fire Boxes. = call 


STEEL CASTINGS 
Applicable in all cases where extra strength and durability 
ave cesential, This Steel is guaranteed to contain not more 
than 0.30 per cent, carbon, and to beara tensile strain of 
of ns to tha ere’ 
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THE COALBROOKDALE COMPANY, LIMITED 


STEAM ‘ENGINES, STEAM PUMPS. 
scala Fedele PUMPING ENGINES for Mines, Sewage 





d Water Works. 
OTHER MACHINERY. BOILER FEEDERS and SLIP PUMPS. 
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{LIVERPOOL . 19, SWEETING STREET. 
MANCHESTER, 29, PRINCESS STREET. wm . 
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MANTLOWE,  ataitowEr 


anD o ©., 
Works: NOTTINGHAM & ROUEN. London 0 oe: 0, UERN VICTORIA B 


Machinery QApparatts for treatment of Lat Towns Rafi L by Fryers Patent a “PORIFICATION by FIRE.” 


—Cind d oth bbish are dest eans of Bp me a with aay Svinte Into an excetiont Mortar, aud sold freely a¢ a profit. The steant 
[iy fe turn waate haat trea thea eciructor oe a ain Ree ‘ ye es Siete, Pape Btre chee dpa &o., are converted by means . = Patent CARBONIZER 
Charcoal, which tised for removing offansive odours tr from nA ieee over aoa eccrine Carts or Raliway Maver er of Charcoal should be 

ln overy newly-opened grave t regen redhioed by the Patent CONCRETOR and Patont On ERS to a most valuable 


\ pgrtiddy o der resembling ane, ATIER. Pll dota 
cracaanan aes fo td et nae pa ef Every product is valuable, no nulsance ts created, no 


| tore ar seca eats Sra of inf may be enumerated CITY OF LMRDR, BRMINGHAM, MANCHESTER, 
Ino & greater or | enu LON PON . 
*  ROOHRDALE, re eT ND Sied FHYER'S meth cURY, DFORD, Se a MaTOH BOLIC BOLTON a and HULL, : 
FD a a a a Ted a Se a 


SOLE MAKERS OF WASHINGTON LYON'’S PATENT DISINFECTOR, 


eave Oarboniser, Destructor, Concretor, Firman’ ex, Haregeeugh's Dryer, Double Effect ct Dryer, Odour Tight cag “= _— Bcreen, 
Pail Waauing Apparsves; Lmproved Oharcoal Closets 
em eas ae ADVDRTISHMEN TS. 5076 
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-. * RICHARD DUDGEON, 
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Rk BR. DUBGEON, NY NY, “Patd, Feb. Sth, 186% Ga Wie ‘Goidering of each-Toel, Wrriouh WieE: NONE ARB. ‘GENUINE, 
ee See he ais on cc pleasent aha saleable 











i i aiotowt ead 
: ee is ' on ; 










; ae Oe . shy wy i 
, i "ity A 
t ' at! 
,i tg ies yh Boe he aes an is Xo ny 









—— 


GI eo Ui ZONE : E OUAY ‘rn Awe eo D, ania 
TARO, (HE is oan sere. a BY, 4870, 8. MAH TERDAMABS:t wa ntusouene tan, 8. | 


. 
4 , 














t 


a 
. 





~f 


68, UNION STREET 
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The mative power at the Works of Messrs. CROSSLE 
5 MOTHE PS) Up sdred) cansists of Coty Beaes dpoyei by 
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PATENT ADJUS , NEW PATENT 


ED-WATE! 
~ ha HEATER 


| Wurifier 





Great Saving in 


BOILERS 
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é 76, LITTLE BRITAIN, LONDON. “Steam poe POWNALL ROAD, DALSTON, | 


Blot Sets of ElactricLightingMacinor and Fittings fo i hing a, Pb Bog Factri 








oe ESTIMATES FOR INSTALLATION FREE OF CHARGE EXPERIENCED MEN SENT TO-ALL Pats OF THe COOH 

: | abgensees of the! Clarke and Bowman poh. aad Of toate Btarmge Batterlopi:y” “FI e 0 

“PATERSON «, COOPER'S DIRECT CURRENT. “PHOENIX” agYNamos, 
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Awarded a Pirst-Cises ORRTIFIOATE OF mit at Manchester, and a ae DIPLOMA OF MBRIT at Tynem 


PATENT DIAGONAL ROCKING FIRE BARS 


-—( Can bi Mise fo a Few Hoon, )— | ARE ECONOMIOAL, DURABLE, SMOKE-OONSUMING.  —(ie flaca oD - 


Mumaroue Offieial Teste ahow an average economy of over 10 per cant, Theae Patent Bare last Yeare where ordinary fare fost axly 
Recently spies to the order of the eminent builders of the and boflersa of the moat cea Tronclad affoat for use in the whole of the seat with “ Forced 
akrva THE THIRD Ironclad fitted. Used by the moat aR Engine and Boilermakers (Marine and a michel Home-and oe &o. te 








- Sggnty hoving oounsotions among Steam Taure Regained ad in Principal Towns. — Partioulars of the Manager at the Offices, 260, 1 Seaham House, 0, 
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HOSPHOR ‘BRONZE 


| ‘i immediate ar Wire, Tubes, Sheets, Rods, Steam Witting’, To 
or.) TRERS UNDER SEVERAL YATEIWTrsa- 1476 


fu PONT BRONZE COMPANY Lined, Sener & Emerson Sods, Souter, Landon $2 
Calcutta, 1884. HIGHEST AWARD. _ 
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ay ~ CHARLES. CHURCHILL & CO., 


AMERICAN MACEINGERE 2aNP TOOL IMPORT: vi 
21, CROSS STREET, FINSBURY, LONDON, E.C. oe 
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C. 0. & Co, have just removed to mv larger premises with ample show rooms and warehouse, and will carry a greatly increased stock of all the best American tools, 
SOLE AGENTS FOR 


THE ONLY GENUINE AMERICAN MORSE TWIST DRILL, 


WITH CENTRE GRINDING LINE, STOCKS AND DIES, REAMERS AND MILLING OUTTERS, 
Stephens’ Patent Vieos, Horton Chueks, Cushman Chueks, Westcott Chucks, Sweetland Chueks, Stanley Rule & Level Co.’s Planes, &o., &., Gould's Manufacturing Co.'s 
Pumps, and a great variety of New American Tools. 


Wew Catalogue for 1888 just tesued, 215 pages Quarto, sent on receipt of One Shilling in Stamps. 
(THE LAMGEST CATALOGUE OF AMERICAN TOOLS EVER PUBLISHED IN GREAT BRITAIN.) 41s 


WW. NEL. & SOM, 
ENGINEERS, IRON & BRASS FOUNDERS, BOILER MAKERS, ‘he 


MANUFACTURERS OF 
PUMPING ENGINES, BLOWING ENGINES, STEAM ENGINES, AIR COMPRESSORS, and 
VACUUM PUMPS, 





COuBLE RAM Pusan POMP HHO. BOLD IRON ‘WORKS, ST. "HELEN'S JUNCTION, ‘LANCASHIRE. 
place lt Rt Iain eb a ire lato en end Atl alah Abril 


COWANS, SHELDON & CO., Ero, 


eo ENGINEERS AND IRONFOUNDERS, 4 7. 
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-§T. NICHOLAS works, CARLISLE. 





HAND ACCIDENT ORANE 
STEAM TRAVELLING ORANE 0 
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- Makers of the ANGLO-AMERIOAN 
: OIL-MILL | 


of 20 to 30 per cent. in labour and power, 


and 3 to 4 per cent. in Oil. (See Bnginecer, 
May 6, 1681, and Nov. 23, 1883.) 


NO HEAVY BALANCE WEIGHTS. 
RO SPECIAL CHAINS. 
PERFECT AND RAPID WORK. 


TURNED “WROUGHT TRON PULLEYS. 


A Say i 
These Pulleys axe TURNED IN A LATHE, inl: ot a 
polished on a Grindstone like those generally sold. 


\CHEAP, STRONG, AND TRUE. 


Iilustrated Clroular Post Free, 


J, BAGSHAW & SONS, 
Engineers, Ironfounders & Millwrights, 
BATLEY, WOREKSHiIRNG, 
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ARKE & Co., 


“RAILWAY FOUNDRY. LEEDS. 
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WAY PLANT! 


18OMEB Ser Westminster Chamber LONDON, 8.W,, and Waterside Ironworks, IPSWICH, 


Pld el Look Won oF Bol. me os sa 
annot diario by fo a fey fabtng in atndenamee, 


’ Mefhourne Couplings, Cradles, Springs, Steel Sleepers, Rail Joints, &a, 
















GOLD MEDALS for for Steel, Files, Saws, Steel Forgings, Railway 
1880-81, Appliances, & 


$y. :|BBOTSON BROTHERS 


vy Vecah vi AND COMPANY, LIMITED, 
aes Fr GLOBE IRON AND STEEL WORKS 


«au SHEFFIELD, 


= EW EER SORE Tron 
STEEL fe FORGINGS AXLES & tal RAILWAY SPRINGS OF ALL KINDS, 
Files (Hand Cut only), Saws, ar and Patent Automatic 































tral Coupling 
A. B. Ibbotson’s Patent Steel Die and pela eek Nuts, and Steel Bolts, 
Railway Fastenings, 











oEORGE TURTON S PATENT WROUGHT IRON BUFFERS, 


MPOUND CAST STEEL SPRINGS. {is 
_ LONDON patil : gent CHAMBERS, VIOTORIA STREET, &W. 


ELEVATING STEAMER, 
a a , 
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OECK PLAN. 
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| the cost it has all the 

advantages of a Bridge, 
paints without obstructing Navi- 
‘gation. 
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ESTABLISHED 18309. 
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By" TRADE MARK A 
é) 


JOHN MUSGRAVE & SONS, Ltd., 
GLOBE IRON WORKS, BOLTON, 
Manufacturers of the only Patent Safety Starting, Turning, or Barring Engine. 


Makers of STEAM ENGINES up to 3,000 HP. 


With Patent Automatic Cut-off Motion Adaptable to Stamper Valves, Shde Valves, a Corliss Valves, 
which can also be appled to existing Engines 


STEAM HAMMERS, 


On Condie’s principle, with Patent Valve Motions, from 34 cwt. to 25 tons. 


Wrought-Iron and Steel STEAM BOILERS with drilled rivet holes only. 
MILL-GEARING IN ALL ITS BRANCHES. 


LARGE! ROPE OR BELT DRUMS UY TO SSB FHT DIAMETER. 


BLEACHING MACHINERY. 


ALSO THE ONLY MODERN PLATE-GLASS MACHINE MAKERS. °° 


GOODFELLOW & MATTHEWS, 


(Late B. GOODFELLOW, ESTABLISHED (838 ) 


EYTDE, NEAR MANCHESTER, 


MAKERS OF -——— 


ROPE & WHEEL GEARING 


All Descriptions of Millwright Work. 
HIGH-CLASS STATIONARY, PUMPING, and BLOWING ENGINES, with CORLISS OR OTHER VALVE GEARS. 
IMPROVED METALLIC PISTONS AND AIR PUMP BUCKETS. 
CYLINDERS, &c., BORED, AND VALVE FACINGS PLANED IN THEIR PLACES. WHEELS, &o., MOULDED BY PATENT MACHINERY. 


PLY-WHEELS, ROPE AND BELT PULLEYS, &«, TURNED TO ANY SIZE | FORGINGS OF EVERY DESORIPTION soe 


MATHER & PLATT, 


‘if pene SALFORD IRON WORKS, MANCHESTER, 


(London Representatives, Messrs. LEW/S OLRICK & CO., 
27, Leadenhall Street, E.C.) 


——_ PATIN IT —— 


aj FRICTION CLUTCH, 


These Olutches are SIMPLE, DURABLE, COMPACT, aa" 
and OHEAP, are easily thrown in and out of gear, and start WE’ | 
without shock when running full speed. 
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a A Friction Clatch 3 ft. diameter equals a Cone Clutch 6 ft. diameter. 
CLUTCH COUPLING. oe ae 
LIBERAL TERMS TO THE TRADE. PRICES ON APPLICATION. CLUTCH AND PULLEY 5 
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cy THE CLYDE RIVET WORKS 00, CLASCOW, 7 


TY GONT 


WH BEESLEY'S 

ae “a fi) PATENT VERTICAL 
=\ fe) Multitubular 

 ~—sSCOMBoiller,, 


— WITH QUADRANT FLUE TUBES. — 


ADVANTAGES 
Compactness, Durabiltty, Economical, 
Accessible, Cheap in First Coat, 
Suitable for all uses, and adapted ‘for 
xport 


VARIOUS SIZED BOILERS 


Is STOCK AND PROGIESS 





Ship, Boiler, sues Rivets, Railway Spikes, Screws, Screw Bolte, Wate 
BEST MATCRIALS AND WORKMANSHIP. MODERATE PRICES 
anal: DELIV ERINE OF ALL HOME AXD Earn? pissin 6071 


eet ee ne 


WHITEHOUSE & CO., 


TIPTON HALL CHAIN WORKS 


TIPTON, STAFFORDSHIRE, 


MAKERS OF THE CELEBRATED 

























TNustrated Price Liste lost free upon appheation Wo latenteos 


BEESLEY & SONS, 





a ie 


MANUFACTURERS OF 
GRANE OBDERS Marine, Laneashire, Cornish, Rastrick. and 
Bt * keg ee 
AN DESPATCHED ie m Rivetting duns by Machinery — First-class Workmanzhip and 
° ON sal 4 ie Bost Haters veed.—-Low Quotations given —Addrens ° 
I ij a ‘i’ FURNESS BOILER WORKS, «70 
INCLINE RECEIPT (ci, BARROW-IN-FURNESS, ENGLAND. 





rei rain | “A EDWARD FOSTER & SON, 


ALL HIGH-CLASS CHAINS an by EXPERIENCED WORKMEN, from ‘4 LafAMinuxn 170: | GENTRAL BRASS WORKS, {Esranuvnyy 170 i 
SPECIALLY-PREPARED IRON, under the most careful PERSONAL SUPER. ww HALIFAX, ENGLAND, : 













VISION, thus ensuring the GREATEST POSSIBLE STRENGTH, UNI MANU ACTUM AS OF PVE DEAE KIE TION OF a 

and DURABILITY : nen BRASS Goons .Ar 
i ‘iv For Steam, Gas, and Water. Re 13 
BEND FOR PRICES. 6211 . ante 


en a at 


t 


ed 
ee rl we 


| o = ——- 


FOR SPECIALITIES OF STEAM 


AGENTS :—- 
LONDON: J ©. 8. OGG, 13, Crutched Friars, E.0. - rv) WHEEL VALVES, STEAM COCKS, 
MANCHESTER : C. J. BROWN, 7, Exchange Arcade. ZZ 7m ‘a Bh De dep ETC., ASK FOR ILLUSTRATIONS 
LIVERPOOL: HOLT & ADDLINGTON, 4, Fenwick Street. bs ¥ 


SECIALITY | 














SPECIALITY FOSTEHER’S 
a SIGHT-FEED 
LATHE t 
‘ ENGINE LUBRICATOR, 
~ . OMITH & WILSHAW, Nes : ue Haghily tinrahed in Diass or Iron, 
HALIFAX, ENGLAND ( PL. | Visca evte an Lee th Land and 
Makers of all kinds of if mee B f* ; aring fb 1npines 


a Ea 


Improved Self-Acting, Sliding, } 4 
and Screw Cutting Lathes, 


___ For Foot or Vowcr 8280 





All our goods arc of High Quality a 
and well adapted for Export. | 


CLAYTON & SHUTTLEWORTH,|— 
Stamp End Works, Lincoln ; and 78, Lombard Street, London. y pg iui, ‘SON & WOOD, 


EA. The Royal Agricultural Society of England h EEE EO een 
gricultural Society of England have 
awarded every FIRST PRIZE to CLAYTON AND a a 
SHUTTLEWORTH for PORTABLE and other scehaauite 
STEAM ENGINES since 1868, and PRIZES at WROUGHT WELDED, 


AND 
avery MEETING at which they have com- RIVETED 
psted since 1849, 


Ie and Fixed, STEAM BOILERS 


Steam Engines, | Portable and Fixed. (Over 24, 500 Sold). 
(Cross Tubes & Multitubular). 


Wood, Straw, and every kind of Fuel, 
Thrashing “Machines. (Over 19,500 Sold). ae 
WROUGHT WELDED AND RIVETED 


Straw, Corn & Hay Elevators. Chaff Cutters for Steam Power. 
Grinding Mills. Saw Benches. Traction Engines, &¢ BOILERS 


GOLD MEDAL and Firet Class Certi- | Gold Medals and other Prizes have Hot Water Heating Apparatus. 
ficate at the Caloutta International: been awarded to HOLT WATER VALVES 


Exhibition, 1888-4 |GLAYTON AND SHUTTLEWORTH 
, -4. at all the important International FIRE & BURGLAR PROOF om 


and Colonial Exhibitions, including : 
THE ONLY GOLD MEDAL london, 1861 & 1863; 
awarded for Paris, 1855, 1867, & 1878; 
PORTABLE STEAM ENGINES. Vienna, 1857, 1866, and 1878. 


Catalogues in English an and in al Boropean Languages free on application, si, 





























GOLD AND SILVER MEDALS, 
PARIS EXHIBITION, 1878. ot 


Iilustrated Price Lists on application, 
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MARSHALL, SONS, & CO., Limiten, c="2.. 


BRITANNIA IRONWORKS, CAINSBOROUCH, AND MARSHALS’ BUILDINGS, 79, FARRINCDON ROAD, LONDON, E.C. 
MANUFACTURERS OF PORTABLE, SEMI-PORTABLE, HORIZONTAL, FIXED, VERTICAL, 
AND TRACTION ENGINES, THRASHING, CORN GRINDING, SAWING AND 
TEA PREPARING MACHINERY. 


HORIZONTAL ENGINES WITH INSIDE CRANKS 


3 t0 10 HORSE POWER INOLUSIVE. 


Those Engines are self contained and very readily fixed, they are of groat strongth and extra para and are fitted either with Equilibrium 
Throttle Valves and Quick Speed Governors, cr our Patent Automatic Expansion Valve Gear, at option o burohasers 


CALCUTTA EXHIBITION, 1884—FIVE GOLD AND THREE SILVER MEDALS. 
AMSTERDAM EXHIBITION, I883—THE DIPLOMA OF HONOUR. 
ELECTRICAL EXHIBITION, CRYSTAL PALACE, !1882—GOLD MEDAL. 
MELBOURNE, !88I-HIGHEST AWARD FOR ALL EXHIBITS. FIVE GOLD MEDALS. 
SYDNEY EXHIBITION, I880-TWO SPECIAL AND FOUR FIRST PRIZES. 
PARIS EXHIBITION, 1878-TWO GOLD MEDALS AND OTHER PRIZES. 

Catalogues in English, _French, German, ‘Spanish, or Russian _free_ on n application. ____ ae 


| RUSSELL \. ann CO, P ~& MOTHERWELLE 








NEAR GLASGOW. 


HOmrTiNG 
LNGINE ee if 
a 


FOmTAm EL Np. Seti TEAM yf SLA HAND Sag CHAE ed 
sh dae Saene DERRICK Crane Cie 4 OERAICR CRANE s 
v - 170 100 TOMS Qo a 970 30 TONS E 


fi 
ms ruMP ALMOST «| PATENT STRAM PUMP WU! nie 


ANYTHING. | | HAS BY ITS MERITS INTRODUCED ITSELF TO ALMOST EVERY [NDUSTRY 
NO OIL, TALLOW, OR IN ALL PARTS OF THE WORLD. ; NO MOVING PARTS 
PACKING REQUIRED, | #*F28ENCES TO ALMOST LAVERY CLASS OF WORK CAN BE OBTAINED ON APPLICATION, except the simple Valves. 
MANY THOUSANDS IN| USE. | NO SKILLED ATTENTION. 


NO EXHAUST STEAM. ee 
aut sizes Kept instock | PULSOMETER ENGINEERING € OMPANY, LIMITED, | sencuk Stousiiincls pee 


from No 1, to throw 900 gallons : | th Flanges for sinking operations, alvo 
q NINE ELMS IRONWORKS, LONDON, 8. W., and at 6] & 63, Dake Vietoria St, B.C, | STEAM HOSE. BOILERS, bo. 


per hour (price, with Foot Valve, | 














gallons por hout (preg with ot | Dinect Acting Sten Puraping ‘Machinery ae eM Filte is -— — Cement Moll Plout, &e oe Maas Fitingy and Connoctoen, 
aia 4, PATENT ROLLED BUTLER’S PATHNT FRICTIONAL COUPLINGS. 
op" 
Ss H AFTIN G nad Slee as 
The Kirkstall Fo: 





In TRON AND STEEL SOLE MA ene oe 
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ot Ae meek a ge el Speen 


SPE OS PACKLO CO PENT WALLED OC 
KOT MAR™ eS OW ACT ROTA E eeu 
' nite nes a a ebae 0. x 
ta ks ee ee Lila yy 
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PAPE nce 158 CREAT DOVER STREET LONDON S.E. 01 aes: 
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Recelyed the ONLY Medal for Sloan Hammers at the Paris ae of 1878, 


UBLE & SINGLE-ACTING STEAM HAMMERS. god EE RE 

DO eee (eee en || Also PRIZE MEDALS at Paris, 1867, Havre, 1868 and Bociety, 1 

QM all alzen, from half-cwt to 20 Teng, with Self acting or Hand Motions, in either case yh ing Qa || Moscow, 1872, Vienna, 1879, Scientific beguen somaly, en + Leads, 1878: ets ie: es 
ectly DEAD BLOW, while the formar may bo worked hy hand when desired Large E ine and Liverpool Society, 1876» U 8 Cantannint, Pi ia, 1878; Sydney (Australia) 1380, 
ammars, with Improved Framing, in Cast or Wrought tron Small Hammers, a) el, rth East Coast, } 

working up to $00 Liows per tes en gasas be - worked by the foot of the Smith, { se a OIROULAR BAWB tor Hot Iron, hagee’e B rstrdar, HAMMER 


amd not requiring any eeparate drive 
SPECIAL STEAM BIAMPS, ace 
HAMMERS 









: Reoye. a -. I 
From 60 to !00 usually in construction — SS sa 
ee meetin inaibdean mmpiegedsiaeell - Ser ey ; i 
Frinted by the Proprietors a8 their Printing Offices, T 3 Bodiord Prees, &% ‘tondbury, in the rarleh of 8t. Martin pip P py OHARLAS GILBERT, a8 
Fadtow! Street. in the Parlal of Sk. Paul, Govent Garden, oth in the Couty of 1 Mie ieoex.--Pritiay, Oxtebor 10t oth, ia 








Regutered at tha General Post Office 
as a Newspaper 


KNGINEERING 


An HMiustrated Weekly Journal. 
EDITED BY WILLIAM H. MAW AND JAMES DREDGE. 
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~~ GONTENTS. 


PAOR 


Flectric Lighting at the Intornations! Health 


Exhibition No. IX, (/iustrated) 353 
Cable Tramways ‘ 34 
The Electrical Conference at Philadelphia 355 


The United States Fish Commission Steamer 


“ Albatross’! (Lulustrated) 358 
A Rotary Steam Snow Shovel (Jilustrated) 359 
Tho Bye-Produots of Coal (iliustrated) 359 
Notes frem South Yorkshire 363 
Notes from Oleveland and the Northern Oounties 363 
Notes from the North . 363 
The Btate of the Navy 365 
Northern Orude Iron Production 366 
The Stalnhty of Ships 387 
The Health Exhibition 367 
The Philadelphia Bloctrical Exhibition No EI 368 


Torpedoes for Defence and Attnok (Jitustiated) 369 
Notes from the Uaited States 370 
Electrio Lighting Notas 371 
Oosan Steamship Navigation 37h 
Double Batt Strap Joint 371 
Railway Brakes 371 
Unpatented Inventions at Extibitions 372 
Automatic Injootora 372 
Maltapolar Dynamos with Two Brushos 372 


Fronoh and German Experiments against Chilled 


Cast-Iron Armour (filustrated) 
The Vapours of Heated Iron 375 
Notas from the South: W eat My 


“Engineering '" Patent Revord ({lustrated) 


acai, hese RRR 
pPortiand Cement, 


manufactured by 
Francis and Co., 


633 

The celebrated Nine Elms Brand, established 1810 
Modala London, 1851, Philadelphia, 1876 , Paris, 1878 
OMices, Vauxhall, London Works, Cliffe, Rochostor 





re et 


ortland Cement, 


nutne and of the best quality, is supplied by 
the WOULDHAM OEMENT MPANY for home 
eonsumption and eaxport.—For prices, &o, address, 


89, Limo Streot, London, E C 1780 
Rusby Portland Cement 
OOMPANY 

MANUFACTURERA OF 
Portland Cement 
Of the Greatest Strength and best lity Reman 
aad Lias Cement, Bluo Lias Hydraulic Lime, Ground 
and Unground 
RUGRY, WARWICKSHIRE. 
Wouns New Bitton anp Nuwaoup 4867 


a 
_ a pp er Mn, 


Qidham Brothers, 


Civil & Mechanical Engineers, 


5-8, Clive Street, Calcutta, 


AND 


110, Cannon Street, London, 
3024 


EO 


le mr te 


(Qrerts 5,000 “(C)tto” Fjngines| so, nustt ua 


AT HOUR, 


Uss 25 to Me % less (8 


Brake HP. than 
Aty other Bypgize. 
Crossley’ 


s Patent Self- ea 
a ae si made, may BOM 
((rossley’ sPatent Twin- Eng ine 
Impulse every Revolution, Very Steady in aa 
Hust Awaap at Pants Evacrarca, Exnrsirion 


_Crosaley Bros.,Ld., Manchester. 


wee ee ne aes 


OFFICES FOR ADVERTISEMENTS AND PUBLICATION, 


ee ere pe arm 8 





Le INDON FE 


tain caunchoess oe Mae 


zeae and COMPANY, Poplar, London, 
propared to contract for — 

Borew Bhennicrs having speede up to twenty-six 

flee cn hour Paddle Steamers having draughts 

awn to 6 inches of water Machinery cted 

tor boats built abroad ATT 


team Launches, fitted with 


really efficient and oun tubular boilers 
For amall stoamers, steam lighters, salt flata, &o, 
these bollera will be foun unrivalled = Apply, 
COCHRAN and and CO, I Birkenhead __See page 4 4748 


VY osper & Co, Broad Street, 


PORTSMOUTH, 
liave KOR SALF, New STEEL STFAM YACTIT, 
60 ft by 10 ft. 4 in, New WOOL STEAM LAUNCH 
40 tt by 7 ft Oi, and Socond hand ditto, oe tt, 
onal ae yt Aon ore? ft din Sobt 


Prorrestt & Son: London, 


smir ANID LAUNCH RUILDERS 
ENUINKERS 4457 


F.G. Des Vignes, Chertsey, 


e Surrey, Builder of First-class High-speed Steal 
¥achts, Launches, & Torpodo Boats 1869 8704 


Q tannah’s Pendulum Pumps. 


For Prces see alturnate weeks 














G team and Hand Cranes, 
h 


OVERHEAD TRAVELLING CRANES 
andand Power for Draving by Colton ee 
haft), DIRECT ACTING STEAM HOISTS, AIR GO 
PRESSOKS, HYDRAULIC PRESSES, I DRAULIC 
CRANKS AND LIFTS, DONKEY PUMPS 
HENKY J COLES, 
89, SUMNER STRENT, SUUTH WAGE, 








John Spencer and Sons, 
NEWBURN STEEL WORKS 
NEWCASTLE ON TYNE. 


SPRINGS, RUFFRRS, STIKL CASTINGS, FOR 


3 GINGS, TOOL STEEL, FILKS SPRING BTEEL, hu 


SIEMENS STEEL BLUOMS AND BARKS 3708 
_Paruiamunt Mansions, Vieronia St, Lonpox, 3 W 


ohnson & Philips, Telegraph 


RNGINEEHKS, ELEKUTRICIANS, and OON- 
TRACTORS, 16, Union Court, Old Broad Street, EC 
Works and Wharf at Chariton, § K 
Makors of all seve &c , for the complete equip 
ment of ay oe le Factories and Steamers, 
Rieotrio Leads, Cables, and Carbons, &c 


40, KING STREET, COVENT GARDEN, WC 


homas Kell and Son, Litho- 


graphors , exocute every dascsiption 
Lith raphy, barase lithography, Knyravin 

Print I nginecoring, Architectural, and Potorial 

Drawing in best manner Paper Drawing, photo htho 
graphy, &c —40, King St , Covont Garden, WO wo _ 462 


ae [the Rest and Cheapest Bc Belt.” 





Seo large Advertisement alternate weeks 
LANCASHIRE PATENT BELTING AND HOSE CO, 
“Wire Works” Mills, 

BTRANGEWAYS, MANCHESTER 6151 
R E. Crompton and Co., 
e ELECTHIC LIGHT ENGINEERS, 


MANSION HOUSE BUILDINGS, EC, 4812 
__ See Advertiaement, page 39 


sca VW osiied + 


BRENOINEKRING COMPANY 
Railway Plant & Genera] Engineers, 


witches, Crossings, 
ted Turntables, Water Cranes, 
Girdors, rites, Roofs, Pipes, Pum 
Wagons, Tanka, ar He Rollers, mien, 
Works PORT, MON 
London Oftice 4187 
10, BUSH LANE, CANNON STREET, R.C 


S tea 

W & J rue & SONS, Manchester, 
. .alwaya keop 6 large atock of "* GatLowar ” and 

"Two Plugy ” Botlors roady for r dispatch 5060 


Willans’ Patent Compound 


FNGINES, for marine and genera! purposes 
Stock sis from 6 to 1501 HP Special patterns for 
Electric Lighting —WILLANS & RUBINSON, Thames 
Ditton, Surrey. 6248 


ron Roofs, Sheds, ‘Buildings, 


Hovana Best work reduced pees Dixon's epectal 
Cuavan [non Hoopware the niost economical cial sy up 
to4s6ft Catalogues, Designa, Setimates, on appl are 
ISAAC DIXO Lire Lronworks, Livanroou. 


ea ner a a 


m Boilers, 


Ready for Delivery. 


er ne ee 


h 00 required) and up to 20 per cont olongation 





35 & 36, BEDFORD STREET 





FRIDAY, OCT , UCLOBER a, ised 


nter erie’ English, 


U 
He ENGINEERS AND MILLWRIGHTS, 
IRON AND BBRABS FOUNDERS, BOW, LONDON, K. 
DREDGING MACHINERY 
HYDRAULIC MACHINERY 
“WILLIAMS” PATENT CAPSTANS 
LAND AND MARINK STEAM ENGINES 
DISTILLKRY AND BREWERY PLANT 
FLOUR AND RICK MILLS 
WATER AND GAS VALVES, CRANES, LOCK 
GATES, 40 PUMPING MACHINERY 
HUNTER'S Pa FLOATING CRANK FOR 
DOCKS, 
STEAM LAUNCH MACHINERY 4055 


Beier Tubes, Iron, Steel, « and 





HOMOGENOUS. 
EDWIN LKWI8 AND ibaa ere 
Wolvorhampton 
Mubes poseph A i 
MARINE, 
LOO’, TUBE WORKS, 
STEAM, QRAAT ear, 
AOKY 
BORING, | 4g, QUEEN VICTORIA STREET 
COLLIERY M AMCHRATRA 
LAROF TURES | Quarn’aCuamurrs, 5, MARKET ST 





LA? WELDED 


Mr L W bUTCLIFFE, M a 


TO 12in DIAM AQRNT A1Sp 
| ed ames Russell and Sons, 
LIMITED, 
CROWN TUBE WORKS, WEDNESBURY 


London Warehouse )08, Southwark Street, 8 E 
Leeds Warchouwse (, Mark Lane, Brivgate 


Price Lists on application §001} 


Wrought Tron Tubes and 
FITTINGS 


LLOYD AND LLOYD, 
Argstoyv Tune Works Bikwtnolsam 
WARELUOUSES 
, Cannon Strect, EC 
Liverpoo} 63 Paradise Stroct 
Manchester 7, [inc kfriacs Strect 


STK RE CASTINGH STEEL CASEINGA 


adtield’s Steel Foundry Co , 


I SHEFFIELD GOLD Medala, Pura and Mel 

bourne "7s&'s0) For Engineers, Radwave, Traniway 4, 
Manes, Hydrauhe Work, Dredgera, de, &o | Specially 
aound, denae, and of unequalled atrength, toughens 
and durabibty Que Uohatniacred Steel Castimes ua 
recently tested by HM Govt, stand 40 to 65 tous prt 
aq mnch(varying according to the hardncasand sia age 
Cur bie 
thoroughly relied upon for regularity and unifornity 
of tempor Sco Adversiscinent pare 32 45H 


AWARDS TO 


apohn M‘Dowall & Sons. 


JOHNSTONE, near GEASGOW, 
FOR WOOD WORKING MACHINERY 


INTRRNATIONAL EAHIBITION | INTERNATIONAL FORFHTRY 
Svoxey, 1879 80 Raiiornos, ous an, 


KS 





—_— 1sh4 
Onh FIRST Award granted | Highest Award GOLD 
tu kuropean Exhibitors MPDAL (lat C1 aa) 


London Agent—J B QUTHRIF, 70, Bishopjrate Within 


() kes. 


LONDON AGENT FOR 


Atkinson's Patent 


(G8 Epgines. 


O64 
$9, QUERN VUCEOII A BTRFET, LONDON, EC 


Field's Patent Helen and 


TUBES 
LEWIS OLRICK & CO , London 
_ Soo Mluatrated Advertisement, paye 20 


re Russell & Co., 


ENGINEERS and BOILLRMAKFRS, 

ALPHA STEAM CRANE and ENGINE. WORKS, 

MOTHERWELL, oor LARSGOW 
BILVER MEDAL, PARIS, 147 


SOAG 


Neor 


anti 


Steam Hammers.— 


Massey's Pati nt Hammers 


RECEIVED THE ONLY PRIZE MEDAL 
PARIS 1875 


More than 1500 made 
Drop Hammers Hassc’s Putent Power Hammer 
B & S MASSLY, MANCHESTER, 


ees 


STRAND, LONDON, WC. 


he 





Paice Gel 
Dy Pont Oi .. 


[rptne a Differenuial ” ‘Pumping 
ENGINE —DAVEY'S PATENT for 
Draining Mines, Water Supply of Towns , Pie ceeewanl 
Supplying Dooks, Pumping Sewage , and neral 
Pumy ing Purposes 
HATHORN, DA EY, & OO , LEFDS 


H,D,&Co have Patterna of * Differential” Engines 
of all wees from f to 600-horse power, and have tart 
litiea for supply lng very powerful kngiues and Pumpa 

ata short notica ASA 


ocomotive Tank Engines 


designed and constnioted by 
MANNING, WARDLF, AND COMPANY, 
Boyne Enyine Worka, Leeda 
_ See their Iuatratd Advortinement, page 40 


ocomotive Tank Engines, 


TRAMWAY ENGINES AND CARS 
Built by THK FALCON ENGINE and CAR WORKS, 


Liniited, Loup hborvugh 5206 
a Aan Dlnatrated Advertimament pre 1 
[the Patent Corliss Engine 


And PATENT CORLISS GRAR ENGINE, with 
lal Improvements by DOUGLAS and GRANT, 
Munnikjier Foundry, Kirkcaldy, NB  Theso engines 

are made Horizontal or Beam, Condensing, Non Gon 
densing, and Compognd Also makers of Rica Milla, 
and Paper Mills, aud Ganeral Enyainoors Machinery 


shipped or tris ked direct trom the Preniiaca 
1 n 

Joho Cochrane, Eneincet, 

* BAKRHf Af NAL, 


Adverts his STRAM ENGINES, STh AM 
HAMMERS STH AM PUMPS, Ac on thin Pape resery 
Fortaight  Catsiogara &e , on appt ction 0320 


Gteel H ydraulie Cylinders,— 
sent BESSENER & CO , Lunited, 
SHEFFIELD 
___ Bee Advertisement last wrek, page 31 

dh weddell’s 
H ydraulic Rivetting Machines 


er ry 


l4, DELAHAY STREET, WESTMINSTER, 
LONDON, 8 W 4307 


Bee IJustrated Advertiacmant last weck, payea 47 


sterne & Co., Limited. 
ENGINEERS, 
Sole Makere of 


lerk’s Patent 


Qclf-G tarting 
(G8 Pyrgine. 


HIGHEST AWARD, 


BRITISH SECTION KLFCTRICAL EXHIBITION, 
PARIS, Issi 


GOLD MEDAL, 


ORYSTAL PALACE ELFOTRICAL EXHIBITION, 
LON UN, TBol 


ni) a 


1 8627 





Gtrong’s Patent Feed-water 
Heaters and jPuntiers, 


WIT 


STERNE AND WAINWRIGHT’S PATENTED 
IMPROVEMENTS 


Ky Wheels, 
Beey Machines, 
Spiral Springs. 


The Crown Tron Works, GLASGOW 


The Crown Iron Works (Hellinwood), MAN- 
CHESTER 


10, Victoria Chambers, WESTMINSTER. 


City Office and Show Rooms, 40, CANNON 
STREET, EC, 


10, Rue Lathtte, PARTS. 





268 3 
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ae 





Jtermational Inventions 
EXHIBITION, London, 1886. 
Inviswx I, INVENTIONS, Divesron I1., MUBIC. 


HER MAJESTY THE QUEEN. 


President : 
H.R.H. THE PRINCE OF WALES, E.G. 


cations to Exhibit munee be made on Printed 
poll be lontion to the 


These rections Bet biton 
let November, 1004, 685 


W 
caress Gn bela tne 


er eee ae em pm e alathert re, 


TENDERS. 











INDIA os 
16th Octo 


ber, 1 
BY ORDER OF THE SECRETARY OF erate rc FOR 
INDIA IN COUNCIL. 


INDIAN STATE ATE RAILWAYS. 
The Director General of Stores for India is prepared 
ta receive 


[renders ft from such Per- 


SONG as be willing to SUPPLY— 
RTEEL RAILS ae Ibs., 7161 tons, 
STERL, FISHPLATES, | 807 tons. 
SPIK £12 tons. 
eee AND AXLES, 800 pairs. 
Conmiitions Contract may be on 


obtained 
lication to tha Gener of Stores, India 
Weetminater, 8,W , and Tanders are to be left 
at his Offica at oy ee before Two o'clock pm, on 
Tuesday, the tober, 1884, after which no Tender 
will be recelved 


A. ABERCROMBIE JOPP, J 61 
Director General of Stores. 





TO CONTRACTORS, 


CARDIFF OORPORATION WATERWORKS, 
LLANISHEN BECTION, OCourract No. 5. 


The Waterworks Coniiaiteen: of the Corporation of 
Cardiff are prepared to receive 


F[Tenders for the Construction 


ea ys aoe a eee 10k espe Mae 
n 8, Fen ying, Roads, 
other pal i connected: thetew lth: aunts near ‘the 
Heath, about two miles from Cardiff 

Plane and Drawings nay be eeen after Monday 
18th inatant, at the Offices of the Waterworks Br hes 


neer, Mr J a. B WItulane, Queen's Chambe 
and "printed coples of thes pecifioation nll 
Tender, and Bill of Shantielecr aa may bo obtained on 


men of Five Guiness which will be returned after 
reoalpt of a bond fide tonder. 

Tenders niust be enclosed In a sealed envolopo, en 
doreed ‘Tondor for Filters and Service Teouervoir,” 
and must te addressed to and Jeft with me, the 
underalyned, before Ten ‘solook of the morning of 
eae reas Qath day of Oatober 

Gorporation ahh bind themselves to accept 
tho Pigeon or any Tend ur 
J. L. WHEATLEY nsf a2 a 
Town Hall, Cardiff, éth Ootaber, 1 956 


 edidineeainemaa roeliicennil 


SOUTHERN MAHRATTA RALLWAY 
COMPANY, LIMITED, 
The Board of Directors of the Southern Mahratta 
Railway Company, Ltmited, is gar te Ie of 


[renders for the Suppl ly of 
WOR 


TRON UNDER-FPRAMES and 
&o., for Low-slded Goods Wagons, Tube 
Trucks, and Covered Goods Wagons 
WHEELS and AXLES. 
AXLE BOXES 
LAMINATED and VOLUTE 8PRINQS 
alta RUBBER ATTOOK'B BLOOKS, &o 


PORTABLE YORGES, ho. 
- Bpeolfications aud Drawings, to be seen at this 


Tendors are to ba delivered in sealed envelopes, 
afidremed to the Sooretary, marked “Tender for 
Under-framen,” ko., oF as the case may be, not later 
Twelve o'clock at noon on Wednouday, the 29th 
‘Detober 1gu4 
ira Chita pally ls not bound to eines the lowest or 
‘any rig ri By order of the 
ae EDW THORNTON, 
mbard Street, ELC, Hecretary 
igs, G 056 








THE 





VENTNOR LOOAL BOARD. 
TO CIVIL ENG ENGINEERS. 


¢ mpetitive “Designs are in- 
B tor the OONSTRUCTION of an IRON 
| FROMERADE hile and LANDING STAGE to be 


Tabageaphed 3 Plan of the Alte with instructions 
partioulars of 00 ticn may be obtained on 
to Mr. B. a. , C.E., Surveyor to the 
Local Board Offices, Ventnor, Iw 

doxign, which tn the ion of 

tuited for the plave and 
teocaatione furnished, will be 
commission to carry out the 


to be sent in to the undoraigned on 
day of Decentber noxt. 
By order, A HOUSTON, 


tr 


+ Slow Clerks Office, Ventnor, LW, Clerk tothe Roard 
| 1m, G 982 





_— 


APPOINTMENTS OPEN. 
‘anted, for a Foreign om 


se clgns 


a SUPERINTEND 
oof Be hanna 
Onpnco.—Address, st 
ora 


a ed 


a 
ae one 


ta Julius ALMARN 
Manchester. 


AND 


ENGINEERING. 


Weatet, fox = Lange Es 
clase acrananned, and 
sue ole a esting; Users) onl te 
cursnaine, 85 and madara, ‘ pir, London 
G 
Want anted, 1 -thoro Com- 
a try pee 


ote Sal ete 


a Enetinane, #8 ant 


eres 


Woe G00) 
W anted, a First-class Tool 


DEAUGHTSMAN,--Apply, BEYER, PA- 
OOCK & OU., Limited, Gorten y , Manchester, 





‘Wanted, | an Experienced 
TRAVELLER, on Lari and oom- 


mission ns a Firm manufacturing an 
aa, Bb and 


Apply, X., Offices of ENGINEERING, 
86, Bodtord Birest, Strand, London, W.0, 
Ag gents Wanted, to Sell Fineld 
DURABLE COMPOUND MACHINERY OILA, 
: Donel Conese. «halt sag S TYLOR, i, Finck Finch 
ereae Whitechapel, leaden ' 


A gente Wanted, to push First- 


class MACHINERY Orta cemmanding « large 
and successful sale. Liberal commission.—Address 
BOX 201, Post Office, Liverpoo). 5288 


Lists, of of Berths Vacant or| = 


ee ne arpa tg REVIEW,” 
weekly wil ibaa & ¥. N, SPO, 16, Charing 
London ; or of all News Agente. 


een 








a OO ty 


SITUATIONS WANTED. 











n Engineer, age 31, Student 


of the Vienna Pol nical School, berlin 
ears’ experience in Corliss Engines, Boilers, pdt 
Waterworks, and general Mechanical 
iol ortabl ished abroad), seeks an APPO THEN 
Draughtaman ay 6 Pextearing firm, Sposke 
jour languages, and w y salary to oom- 
menoe with —Addresa, J Bh Mises ret EwxGiwnsring 
$5 and 86, Bedford Street, Strand, London,W.0. J&d 


Foreman Moulder (Non- 


Untontat), lon rience in Pipes and general 
aul mieahine: hes 





work; is woll « up in moulding b 
ranging plate and plaster work , desires SITUATION 
elther day or piece work, —Address J 63, O ffices of 
ac 35 & 86, Bedford Street, Strand, pe fs 


J 03 | bh 
Porliamontary Work. — To 


Civil Engineers and Borough Aurveyors.—A 

Land and Engineering SURVEYOR who has had large 
experience in getting up the Surveys, Sections, and 
Deport Plans, is open to an ENGAGEMENT, terms 
moderate ~~ Address, J 61 J 51, Offides of Exormmrina J 61 


ey, N.S.W.—M. Inst. 
ti rl 








dney, 








on 2éth inst., would ig tahibyed 
8 —Address at once, makin 

Offices of Enamasana, Se and and 3, | See 

A Lady i is desirous of Placin 

ell educated and intelilgent YOUTH 

knowledge of “sas , uired, 

oA aren, * Mar's site ‘prefum ea itt 

Piooadilly 


itord Btrest, Strand, London, W C0 
where ho would be ely to ponent * good zh 








anted, to Apprentice a 


YOUTH (ago 16) to mecneniee! Engineering, 
oe statin _ to F H, 16, mar 
Strect, Londe London, W. 


Agr for Germany Wanted | Ss" 
forged an Hi spergenle and experienced Engineor 


dry tren or M “ROTTEN, 97, Kuniggratacrstrasce, 
G 059 


he a ee 





| 


PARTNERSHIPS. 
Tod Civil Engineers in practice. 


¢ undersigned 
COMMUNICATIONS from Firms, or Gentlemen of 
standing and Sores: Ste pre oven ha adele qualined 
Partners, or to sell out 
WREATLEY KIRK, PRICE ae GOULTY, pi 
Queen Victoria Btreet,, i, London, E 0 


hea ere et 








—_——— he 





WANTED, do, 


Wanted, New or Second- 


hand hea ypirt ee oar 6 tt. | 
Sot in, ee —Bend A. Last 
iy. 








oc aca 
batalla 
UND, ENON | wow! 





Wainiatenes 
ira ben det sen pb 

eee on i Praag series of fem, 2. H., 
ie areas 


7étf, care of Ava. I. Wourr & 
950 | Copenhagen, X. Denmark. 


é 
1 7 ; a SY 
1 





btn He ph eR Ma i 
1 ' i: 


, 
wf 


# 


Were aman 12 in, Level, 5 in. 


pi Ot) 7, HOP 
of 


London ; or of 


Fe: Sal » o 


Compound Condenaing 
MARINE ENGINES AND BOILER 
190 HP, Nominal. 
J. GILMOUR & 00., Kuginsens, Glaagow. 
Fer 8 Bale, othe ‘amen Polvenser: 
sone, ber W atone: Romany GE abt, | & 


v8 | Hor Sale. —ToPublic Libraries. 


rire ote 80 bound it 7 to iret, 


HOOSEEEECER, 6 PER, 80, te Gd. por volume.—Add 
Fer Sale, a Bargain, New 


6 BF, ROEWONTAL ENG : in, linder, 
léin, stroke, governors and r took pomp 
complete, ee i roar Price 30.—A. G, 

Cul. er Street FORD, Culs er Street Ironworks, Cole Qolchaster, G9 G 990 

eae, 2 st Stock in 
Tools, 


r Sale, being superseded by 
tig Bagel ee $6 in. 


wll lar 
LO DON EON Ce OBME 


Kent, to whom enquiries may 


.| ler Sale, by the Mo 


ees, 
the NORTHFIELD TRON Pag erham, 
Jockenire sahnpeageee ub owas 18 in, 
-train, I¢in. bay mm 
Hiers” tyre mi} Rail ery an to works — 
hele to Mesars. se eCrEv! & EVANS, Chartered 
Accountants, Shefleld 


ee ae ie eases eee Pons 


Fee Sale, Steam Launch, 


ft. long, with mahogany and glaes cabin, 
nioel ; Sood pieced att aft; iat clas oh ne, bin, by 6in., 
and flee in good » just ergone thorough 


opera and ropaln swell malted for wild fowl 
gore til oar for swivel gun and silent 
aes can be viewed and tried by 
appointment — ihe ne MUMFORD, Culver Street Iron 
Works, Ooloheater GQ 901 


or Sale, Steel Launch, Twin 


| BORE (0 pe aiaesn de Aalshed) 88 t 

on 1 t. » ara 1 

pin ltt and 16 in by 16 in atrokes, No wood 
{n three sections ; 


mer yee hr a ea light draught.—For 8 

or speed an —For 
floation and price, y rf LOUDO DON sor Spec: 
111, Roo gg pul Street, .and 156, Upper poe Teamot 


Street, London, 


Fer Tor Sale, at low prices for 


CASH, a BAND SAW, by Powis, hag icsengh 


with Com ting Spring ‘and Centin Table; & 
DEAL FRAME, ° by Powis, James & Con with 
feed; a LOG and ae FRAME, to’ take. 30 in 


with 66ft. t: 78 i of Sin, DEEP sare 


G98 | &, ko, completa 6 Gt rico ke poreet Pine wise tre 16 HP. 


MAXWELL 
Jdon, 5.0, Gsv7 


boiler a 
LELAMB, 35, Queen PriotorinBhe 
- CONTRACTORS, HARBOUR BOARDS, &o. 


| tige Sale,at Wicklow Harbour 
oe 10-ton 





pclae se cel | 


Machin Wanted or wn & 
Li ae Re |e 
cl 


e, One Pair of 


railway 
| wi Cae 
ome Eee, SE at a Sateen 


060 | reversing 
pressy 


Se MME eae BOs 
e a ahoy ‘ pas ons ie 
v ae Ve é wk ae i : ty 1 f ae 
: . Fy - @ 








Or n Sale, One Pair Vertical 
yan, rag eo 


working at the 
SPINNING OO +, Heyalde, near Oldham, 


F{orabeam ant tg all thiok 


Se TE ba ae 


Dg neers’ Plant for Sale,—- 
in, to 204m, , Flaniog, Machines, 








end ie 
to caidilh 800 > 
Weetminster, 


order, 
re] 


pape by dire 


in Beat 


Meshine 1 Tools, ready for 


Delivery ; various alses of Lathes, 
Drilling Machines ; 

ithustrations, | 6, 

Machine Too! kee Bouth G oes 


is | Hipgines,_ Boi Boilers, Steam and 
y prow moderne HENRY TIPPING 00, 
London, Steam 8 
Dy.. 


ined 


er 





Dock on the =e 


eli ap oily Bal rian ve BE LET 


On WOLD. For 
SHAW BROWN ‘Auctioneer, Pd 6, eoshie oh 
Btrest, 0.0 , and Mil Wall, E. G 978 





HP. Portable Steam 


motion reverang high - ee pl borer plea 
He, Edurinre LE oe OGNGING “high 


Loptong new, FOR SAL t' 
cn now, FOR BA ondeeh te by att. din 


ti ete —For peee or to view” wenty to BARROWS 
Banbury Quon, 603 


and BFRWART, Bn : 


wars 


ew Tank Locomotive in 
stock , iret alas gee cic el 13 in, 
in progross. 


diameter, 20in. stroke, New Locos, 


Three Second-hand Tank Locomotives, four and six 
whoeols coupled ; oylinders 18!n, diameter, 18in, atroke, 
for Bale or Hire. 


40 HP Nominal Gerni-Portable 
oombined ; cylinders 14 in, cae aka 


m 

180 tbs.; et flier Sona 1 stook,— 
specifications on to THO. 

tate Fox, Walker & fo), » Ating Engine Worl, 


© and Boiler 

in. atroke, with 
, w 

iy | 


rack. Prank Li oCOMOLY OE | 4 or £ or § 


esas. to Mai Line aly ome jonah e & W. 


0068 


scemouve: 








Camoron 
PULLEYS. Gee Mlustrated Ad: 
tengo fling Hg pis on tilb, Priewt 


6 in. by 6 tn arate and 
antity sound 
sora Fisk Pas tree goed Bateson ty sound 


good ich Priestman Orane 
works, —A te os Joma SRORSON, 
kal em ; or 0, Vintoris “Chambers, bila 


Per Immediate Sale, at i 
prices fer cash. 


Ssncomn-H 
AIR COMPRESSOR, on alr ane 2 steam oylind 

6in diam. sacb, alr tn, diam. = 
7 ft, At Encinas 


Looonotive : een 


10 i in, TANK LOOOMOTIVE, 
abd Co, 


4 whoels 
HORIZONTAL acer © jn, by 18 in, 
versing gear en windlay drow drum, 8 ft, 10 ior by 8 ng 


10-ton sera “CONTAINED ee ae, | eee 


Q gaa | Sten 


gt eye ROOK Set ah on pics aad weights, and 


creme Gear oc Sm reser | 
gee 

















tn? ‘ aN pen, “aif 
att Pe 
mn Hi Sst | Pac 
ryt 
4 


+ 
. 


mire seen sivas ANE ie ie ; ee 
ae ay ue Ayr ary cae oe t 


ey “hy the pile I 
1 





meh ern. a. 
‘Puss coe le Rivetted 
& Oo., 30 ft 
ge i race ba 


Dh orth. two Suen and 
ey ty Tite two Sues and Aetlngs, 


Bank Street, Cress 
— GF 





for 164, 
is one gar 


Roa a 
"EET errs 


AUCTION SALES. 
BY ORDER or rex MORTGAGEES CANAL WHARF. 
“4 TIMBER MEROHANTS AND OTHERS, 
Bradshaw Brown will 
ext. BY FUBLIO AUCTION, athe beat 
Fokenhouse Yard, ZC 


tat oon oe rs 9 Seen prea sent 
ieee ene @ baring 
a lo 
edge Belagy iler hase Bato 8a Mids, 
Raver ed, 8 a Bais ee are Par- 
' oelites ee Sale, 01 apply 0 
perma ee Oe eee Wun, 10} gue, 0 
W. LD : 
eri beg of the AUCTIO Fenoburch 
Btrect, and Offices, W rr 


GROVE ENGINE WORKS, HULL. 


heatley Kirk, Price and 


GQOULTY will BELL BY PUBLIC AUOTION, 

TOLASS HNC ie Hh 
BigH-OLass EN NEERING tools. PLANT, 

Sete a OT MANE 
quis tevcra, An perr table. 


One Oft. treble ie peared with two reste, 
Two Horizontal and PACK La SIcE LANING MA- 
© One 40 ton Hope Driven OVERHEAD THA by 12 ft. 
ORANE, OO ft span, with htiron box rvs 
Five other Power and ad OY. EAD 
ORANES, 88 ft. to 80 ft. span, to lift 10, 


Scare med HYDRAULIC 


accumulator 
1 doe SENDING ROLLB for 
—— th Steam ¢ attached, 
ae 16 t& byte Regt ay 8 ft, 
ae ey a Shs tepecdeety. te 
xes 
Vag ath far and tL MAOHIN th ft. 
and li tt. . in. o Hovtsoetal 


nine other Radial 

to yA arros, come self contained. others to be 

» and rile 

on beds wp bo 26ft, 

2 in. and S$ in., 

» one 16in Blotting, one 

arin , one Oamoron Punching and 

ot e 6 srindle plate Drilling, and sundry 
er luable Mach ines. 

{ MM ft. by oy ht LANCASHIRE BOILER and 


Papen owt. STEAM HAMMER, two Root's Blowers, 
Sawhbench, and Band Saw. 
Vatr of nent new and Sopoely overnasee | 


RINE NGI 120 al with bare urouk 


ll 
weAaree qu iy of lowe Toole and ee 
moves Baking, a Hopes lows an er 


WN.B.—The Toolsare - ey Scrip Shanks 
Hulse, Hulse, Cameron, Fielding & other well 


alge a pertectly new. At on by Cate. 
AB orion ey obtained t froma the 
A » or 64, 


fg bron oo Sain oan 
a Sha es 


; 


ee 


P= 


Hea3 





Q 





JK, ann FE. N. SPON, 


onger Honaite aad phar te 


weet | 5 





ENGINEERING,, 








Just Published, Demy 8vo., Prive Ga. 


|THE DEPRECIATION 


OF -FACTORIES, 


AND THEIR VALUATION. 
By EWING MATHESON, M. Instr. CE. 
Paar I. DEPRECIATION —The —The Principtee of d depreciation explained, and the wgual m methods of Lt writing oft” 


The 


tear or other causes, Division into and 
So whlch atintenanon Oy Bev rela mel mene teh ces re PATENT 


Tabies, and Exam’ 


funds. 
Pant. I. VALUATION —Diferent ings of veleedonted. Vel Value of a iar ea going concern 
dismantled Rantal value. 


Rateable value and principles 
Trade Axtures, bilis-of-aaie, and Han gre = locality of 
determine sultability tor particular trad 
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of assessment, The valiatns of 
of factories 
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Axp 35, MURRAY STREET, NEW YORK. 





Fitth Edition, 8000 copies, 19s. 


Q= Iron Roads: their His- 


tory, Construction, and Administration. 
8. Wirsiana. 


“'Guricus and volume,” — Saturday 


view. 
"* Reads like a romance,”—. 
uy large amaecn ameunt of INvereeling tatopmsion."— Rall. 


WaT Ls cies Lasasih wus tatty cl an exciting novel” 


“Mane at ike tea’ books that ever came 
into our hands.”—Sbeffield I iatipendert, J 60 


SEMROSE AND SONS, London and Derby. 
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ries of the om, with the 


o70 fearing an Pern 


This work petal ® vast amount of i 


nformation re 
pat g¢ the nese carried on between the United 
Fined on ine decipeen as and Fo Keg ee! | en 
owing the description e 
thereof, © to eneh ee: country abroad, 
the 9 pritien Ngee shipments are made, the 
Ry i at the various porte 
and towne yr England, the rea i a of the 
olpal sexporeed Bid the Merchants and 
a who are | vag] of British goods. 


mporters er Baysre 
It siso ves a ocuipiens — as to the various 
descriptions of goods, and the amounts thereof, im 
from abroad into this rsp with the names 
ollsead a utgeieraeryi x an d also the manufac 
turers at the Ba wns of the goods im 

a ifrgd ed into three prin divisier ivisions, 
Ioh comprises the Maite ri rh orelgn , 

possessions throughout the wor 
rted. Under each 
al Aocount of the 
ra Position, Business relations 
with thie country, with, in the oase of forcign states, 
16 British and other Consuls, 


of the Minlster country, Consuls, Viee-Consuls, 
&o., at va pt! in this country ; 
the Por Bankers, the Morc 

ts, Buyers gz! and the Manu- 
factirers, &c of the various 
goods im > the various Ports in sach country ; 


also se oo in this country whence Shipments are 
made; ko. &c ; « Tabular Statement showing 

a ora eg this country durl og the last three 
yoare, a List of tho os and Shippers in the 
various British chair at of Steamers and other 


eaeele sailing trom the 30 porte also a List of the 


exported from this 
belies 


ry. 
The second division comprises an Alphabetioa! List 
bird ape eakarylet from i teiataalal g the clase 
of goods € 

The third division of of the’ Work embraces the Names 
and Addrosecs of the actual Manufacturers, or Manu- 
facturors’ Agents, of the articles rted, describing as 
clearly ae possible the specialities of each Manufacturer, 

Tun Times, 2th September, 1964 —'' It le almoat 
erage E Selgin yr fe igeg to) 

os, e m 0 
Britain and Ireland,” i 

Daly OrtROMCLH, 12th Aart — ' Mer- 
chants and manutasturers of al wots will And the 
Drrncrory # valuablo as whether their Intervets 

ed in or tnaporta.” 

Day Nuws, 17th September, 1884,—'‘ 1¢ abounds in 
information of the kind which merohants, manufac 
surera, and exporters are constantly in need of. Ita 
scope, however, is not confined to the claseu: who in 
this country have business with the colonies 7 foreign 

parts, but includes also the principal merchants abroad, 


vitor bas a G976 | wo that the book heoomes a tolerably oom ete gulde 
— ua we ie 7a ane feed el industries of " 
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; Stability of of Ships, 
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‘SK. & F. N. BPON, 16, Charing Cross, London. 


Svo, Price ls., 
Ifthe Story 9 of © Battle of 
PORT beat | Ac 


ee the 

55 and Sirves, .O., and to be 
all Bookstells and News Agents. 
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4] Chambers, High Street; 
treet, 


EUROorman ap Sith September, 1884,—-' In oollect- 
ing the names of foreign and colonial firms—a task of 
considerable difficulty, as will be understood— Messrs, 
Kelly have had the asaistance of the British consuls, 
many of whom have given nal téetimony to the 
ape pa any oe this fulfils in commercial 
oiroles abroad.” 

London : KELLY & OO , Publishing Office, 61, Groat 
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Q Branch Sage Diralogtan Broad Street Corner ; 
Manchester B treet? Sheffield, Central 
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A& Summ mary” of the New 
Psst Salle Be 


(f Unotins Inn eld, London 
Institute of Patent . Inet, MEL, M. Iron 
and Stee! Inst.., Anson, inet OF, Aswoe. Inst WA 
Repriated from Ewarwunaine. 
London : Offices of Exonramning, 85 & 34, Bedford 
Gtevet, Strand, W.0. a 
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e aval Architect's 
UGA NOLEe a POCKET-BOOEK OF ce 
AND TABLES, AND MARINE 


SNCINENICE & AND Bt SURVEYORS HANDY BOOK 
OF REFERENCE. By C. MACKROW, 1 M Inet. NA A. 
OROBBY LOCKWOOD & ©O., 7 

Landon Pi ad J 385 


Court, 
4s. feather (postage 1 
A prckent Book “of Coal ede cheney 


SPRED TABLES FOR ENGINEERS AND 


acne: Coe By NELSON FOLEY, author of 


Construction. 
CROSBY LOG OOD & CO., 7, Stationers’ mal 
Court, Londoa, "EO 


12mo , 


~Yosr Fabllabed lees ae Gi slat (lags AS 
Mathematical Tables, for 


fel gritos Sg 8 Astronomical, and Nautical 
Calculations, to which is profixed a Treatise on Lo- 


By HENRY LAW, M. Inst. C.E Together 
with a Series of Tables for Na on and Nautical 
me New Edition, 


Canaan Professor J. eae Y 
BY LogKwooD  & 0 = iy Btatloners’ net 
Court, London, A 


is. Wor lo'd Beries (postage 8d ), 
Preld Tricld tenplements and “Ma 


CHINES A Suc Troatieo on the variocties 
now In use, with Principles and Details of Construc- 
cr Depo ae of Excellence, and Managemont 

By Prot N SCOTT With 188 Itustrations 
g og ine Sith Voluare of Scott's '‘ Farm Engineering 


‘ext 
CROSBY KWOOD & OO, 7, Btationers’ Hall 
Court, London, E.C J 58 
y, price o's Series (postage 


Brickwork: A Practical Trea- 


the orgs and ie her Prin- 
ciples of Ht Brichlay g, Gute ig Bes = 
Application of Geometry to 


F AKER. Illustrated with cat Ting, 
CROSBY LOCKWOOD & CO., 7 ta cede Hall 
Court, London, E.0 J 69 
[* ENQGINRERING” SERIRS.) 
Will shortly be published, dto, price 90s 
VOL HU OF 


Electric Ellumination 


THustrated by about 1,500 Figuroa 
(PARTIY REPRINTED FROM “ ENGINSEAING } 
By JAMES DREDGE, Dr M F O'REILLY, & H VIVAREZ 


a | 
Edited by JAMES DREDGE. 


Ne | any 
This Volume will contain: 


1 Electrical Measurements 2 Photometry 3 Dyna- 
mometers 4. Recent Dynamos and Lamps ith 
an Appendix compiled by Mr W. Lioro Wina, 
Member of Council af the Institute of sbevonger mer 
containing profusely fllustrated Abstracts of 
floations of all Patents granted in this oountey fei 
January, 1878, to June, 188%, and having palerence? to 
Electrical matters. 





Orricags or ‘* ENGINRMRING,” 
Rapronp Srauxt, Srranp, Wo 


(‘‘ENGINEERING"” SERIES } 


In Two Votumes, HaLy Morocco, Prioz £3 
Imperial éto. [lustrated by 176 Plates and 206 En- 


gravings in the text 
Recent 


LOmpON . 85 & 36, 


Practice in Marine 
ENGINEERING, 


Br WILLIAM H MAW 
{Partially reprinted from Exaimuurine ) 


London. Offices of Exornprma, 35 & 36, Bedford 
Btreet, w.d. any =o aoe WIar & pone 





___ MISOBLLANHOUS, 
Wreatley Kirk, ey Kirk, Price, and 
MECHANICAL Sth a AND 


ae Ay aenneag' Alba or quar, Manch 
Strect, tondon, EO E ‘0. 


fre neering ee of Good 


open to admit partners or desirous 
reg rrg cuiright, are nested to communicate 


underniqned who have numbers of aliente 
epee or RATLEY KIRK, PRICE, and 
ULTY, 68, Victoria Street, Lond 


artnerships, — Gentlemen 
tiie Rneneering engineorp) desirous of entering este- 


concerns, are invited to commu. 
Seas ee Hamster 





be undersigned, who gi gg rege bona 


(Bee 
C. 4926 | The Burham Briok, 


4 ‘ ( \, yet 
4 
me te ny et ia ae 


II 
artridge and Cooper, 192, 


FLEET STREET, LOXDON, 


poe Bee le Sy tae 


Papers, Pencils, 
be, oh Fedused priows. Kamupioe sad wy bea en 


Alex. Cha pln ‘& “Co, Cran. Cran- 


STON HILL owe WORKS, GLASGOW, 





eorge H. Firth, Engineer 

and Merohant, 25, Piece Hall Yard, ord 

d Engines, Tools, Fitéin and uisites of 

all kinds alco eers, Contrac ufecturers, 
&o 8 Olerk’ — 61s 


rhe Drawin and Tracing 


OFFION 
COPTHALL HOUBE, 
Tecnenary Srruwt, Mooraats BTRENT, EO. 





Enginoering and Architectural Drawings. Trac 
of ee fy Gesartpeon: bibakt Drawings made nee 
hoe, &o NB THORP 5887 


Drvings, Plans, Rirllesiog be 


arrange ‘Sone by MESSER THORFE, Meoba 
ee 6, Quality 


M he ind Ts 2 sieareiiekily practical a 
Ce Machinery is 
cans 


myeoality One HASTIE 
GREENOCK Also Paton tees and 
a "Worn my most economical Water Pressure 
Englnes ever construc ever constructed 475 


[pe ortant to Engincers and 
AL TRADES —Very Deop Draining. Pure 
Wator (Patent 6,906 By or particulars and equi 
table terms, spel 8: pita TT, Buck burst HI, Kaeex 


6818 
W atchmakers’ Complete 


UCATION Theoretical and 1, at the 
British toe Inatitute —Full particulars are 
ven in the Horel Journal for October , or may 
obtained of the SEORETARY, Horologioal Institute, 

G 922 


Northampton Square, Cl Clerkenwell, London. 4 


Q tartling New Invention.— 


Ten Thousand Firms in this country are paying 
wages wookly to ten hands to do the work which this 
machine does quite AUTOMATICALLY It ia a 
device which has ney escaped the attention of 
mechanical experts, Pays for itself in a he 
months. Advertiser ( without means) hae 
received soveral aril by morely showing the model 
Price of machin yy The exolusive manufacture 
will bo placed e hands of a firm of manufacturers 
Mander oo or Counts ) who will advance a little ready 
cash o71 seas See ed of the commercial value of the 
invention odols, Drawings, Blue Book, Great Seal, 
ree all Sela ec partioulars at personal in tarview only —- 


Thurlow Hill, Lo 
Norwood Norwood, 4, London, a. ano G 935 


ITALY, 


ritannia ompany 


(Makers of Lathes to the British Government), 
COLCHESTER, BNOLORY, 


APPOINT SOLE WHOLESALE J LE AGENTS in Countries 
in which pie are Aine t ; shag dein 
Give references w. “ Bi y or above, 
— to a firm Satta ct 
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MILLING MAGHINES, with 6 ft. alides, 


ee 


Veszhal Donkey Pumps.— 


Purohasers on the are cautioned 
aot as of these hag known Pumps 


‘ou aoatited Agente, or sea 
oon oa ited ante, or seat direct 
to sur works. All sizes are in SON and 00 


mediate delivery ALEXANDER WILSON and 
Vauxhall Iron Works, fait. Road, 


I He ‘AD BON co COMPANY ep a nage 


FRAO acsopsrpl Spc pace eo on of 
RAILWAY OARRIAGES D NS, TRAM 
WAY CARS port AY IRONWORE 

and W Axles, Iron Roofing 


Erber Water Colum, Water Pumps, 
Travelling and ed Cranes, Switohes, 
ko, &e. Waren bull for , oF for d 


Payment.—London Office; 28, Queen Street, E.C. 610 


"Phe Burham 3 Burham Brick, , Lime, and and 


RICHOLAR La CANE. eT OMDARD eran STREET, ¥.C. 


Lonion Davos. 
BURHAM WHARF, BELVEDERE ROAD 
ETH, 8 E., VICTORIA WHARF AND DRAW 
, NINE ELMS, 8 W, 
GALT BRICKS Gorntoe Tiles and Tubes, + Quoins, 
Chimney Pota, ane &o Groy Stone Modway 
, fresh from mpany’s K 'ns, pelicans Blas 


bange-loads Alongside op by ie ran toed, ko 
the Comp Plaster of Paris, PORTLAND, 
SHEPET, « aed ROMAN G CEMENTS, as Badd Serb 
ge = 's Mifealar rig on the banks of 
satay way, & » near Sitting. 
bourne, Kent. 

Tiloa, &c., of any dealon made to order. 

GHEAE CULAND OLIFF HYDRAULIO LIME. 
This Lime is ly hydrauio, of great strangth 
and tenacity, 18 sets preeaiiy’s ie bienosl and sree 


PARR AND STRONG'S 1 FASENT "COMBINATION 

Lime, sind a. Semen Company, 
‘oted sole are pre- 
Tubes for the Cellular Walls, &o, 
oulars forwarded on application. 

‘8 PATENT DIAPER BRICKS, 

oaly by the Burham Brick, Lime and 

t Company. 
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E = JAMES E. & SAMUEL SPENCER, 
on Warehouse: Tires Ores lann per Toanee BBO 
Offets: 3, Qusen Street Fincs, Caxaon Birest, Londen, BO, 
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M: ane Car 
AND WAGON COMPA 


WORKS, BHREWABURY, & ATmahinG 
Manufacturers of RAILWAY GAURLAGIS, TRAM 
BB, and WAGONB of every description, for Cash, 
Payment BkUs wed AXLE, A or on hire, & 
XE I BOXES, | ¢ 
WROUGHT IRON BUFFERS, and G8 and | a 
Gs thorn a enacaton, or | Heo 

oper 


JONES’ PATENT FLEXIBLE BUFFER. 


The Best Arrangement for “Tight Coupling” with Ocntral Buffers, 


rae eS a me. 
STONE BRE AKE R 
3 7 a ay It is in wee on the Indian Btste Railways, the Bengal and North-Western, and other Indian Railways, 6218 | © 
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Pili ps and Leigh, Engineers 
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Lane London, W.0 late Prososting 
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a = ee he Patents and Designs 
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SEMI-PORTABLE BOILERS, Beeman: tisArss 


| the General of the fides 
2 to GO HP. Nominal, suitable for pressures from 50 Ibs. to 250 lbs. per square inoh, tne pind Greshain Bis doo, 1.0. - Baa 4 
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STEAM | LAUNCHES | sc 


wt Published, 6th Edition, entirely 
Handbook of Patent La in 
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POLLOOX, MAOWAB, 
AND HIGHGATE, 


Engineers, 
SHETTLESTON, 
GLASGOW, 
SPECIALITIES : 
BAND SAWING 
MACHINES. 
PUNCHING AND 
SHEARING MACHINES 
STEAM HAMMERS, 
FUEL ECONOMIGERS. 


soe anphaaton. nATe 
RICHARD’S PATENT 


- sTuN ENGINE INDICATOR. 


Sole Manufacturers in Scotland : 


“a & BUCHANAN, 


75, ROBERTSON STREET, 
GLASGOW, 
ALSO MAKERS OF 
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With last week's Sumber was issued a Special Supplement, containing a Classified Index of the current Advertisers in ENGINEERING. 
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Adamson, Jos,, & (0 et ?P 27 | Da Bargue & Go : . | Tlannan & Buchanan 4 | Kendall & Gent h | Morewoul & Co, 35 | Reddaway, F, & On 80 ' Mtothert & Fliy Ltd 9 
Aird, dos ] | Bruce ani Bathe +? | Decauville, fire i Hanaon, W 1: khert Atuart & Co K | Mossley 1D & Hon 2)! Ratfarn G@ F 4) Atputhars & 5 T 
Alexander, BF 4 | Brnee Geo @) Dee Vignsn,G FG, Hardingham, u ao | Kershaw & Pole 17 | Meller, H L - 21 Rimbault T 28 Tangyes Limited oA 
4 | Buckley & Taylor 4U | Dick, Alexander 17 | Harris and Mills 4| Kirk W, pce n Golly 4] Monta’s Metal Co 3 Robey & (0 41 | Taylor & € hailou ax 
Anfenon 4 Gallwey 47 | Barham Lime, and Dick Kerra Oo 1! Marvey, KR, & Uo. 47 | Kirkatal! Forge Cora 14] Murdoch Wm & Co . 20, Robson, Robt 19) Thames Rank Iron Co Pal 
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Angus, ties, & Co + $7) Burretl,C & Boua, Lid 12 | Donkin, Bo & Co 1A | Hathorn, Davey & Co 17. Nelnon if i ine Works 40! Thouson & Browning vi 
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and tron Co, 4 | Carrick atid Wardale 16 | Rarnshaw, A, & Co 8 | Heenan « Fronde 2, Leroy, F, &Go 10 | Onkey J, & Bons 1) | Reshewerth & (0 20! Tomey, Jom & Bonn 18 
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Barruw Bhipbullding Oo a Clarkes Crank Co , Ltd. 42 | Evans, Jas. & Co & | Hodlgkinsoy & Co 46 | Machluory and Pur hase ! Partridge & Cooper J Meott, Geo & fan | Vaughan & Ava 14 
Barrows & btew 2] Glay Crea Co, The » | Fairtnirn @ Hall 6) Mollerow & Oo = 2! Hine Ge a4! Patent Brick Machine Uv 7 Sctven & Co 21! -~ ar a(n 1 
Bate, Timothy,@ Co . a Cinytan A Mhuttleworth . 90 | Faloon Racine ese Wark Holden & Brooke a | Maokis, 3 2 J,aCu }4 | Patent Exhaust Bteam In | Helig Sonuenthal, & Co le er Broa +! 
Baxter, WH, & Oo + 20 | Claylon,Howlett& Venables 44 Ltd £1 Hula & & Htend Madan, C ii jectar Go, Lid Tho 6 Ahephard Hil @ Ou an! Walker, Traunett, & Co #1 
Beardmore, 1 & W lt} Clyde Rivet Works Go a | Farniey Irou Ca Ltd 2) Horn & Bon opera hb Water Meter Latent Steam Boiler Co 11 Bhirlaw A, & Uo on ve Warrington Wire Hope (0 9 
Beaten, J, & ] Mainlialy py ale Ltd 42 ( Ferthough, John, & Bone 22) Hornahy He noon bi 49 | Oo, Lad 33] Paul M,&fy at! Aim ie kbs Wau, dea & lo ai 
Bedford, J., & Bons 23 | Cochran & 1&4) Fieldi gat Platt : | Horton, J a 4, Mauning, Wardle, & Lo 1 | Leckett, Thos 43 Slacks Mmery Whel & ae Webh in 
Beil, J 37 | Oochran 1 | Firth, Geo H ' Wudewell, an &4Q0 2234 Ditto ditto 40 | Perry Thea, & fon a4 Machujeemupay 14 Weir, é vs J a 
Bellany, Jobn » « %IJ¥ | Cockshott and Jowett 25 Fleming, A.B, &Co, Ltd i | Hunslet Engine ( ompany 9) | Marshall, Hons, & Co, Ltd = So | Phillips Charlee D 2 Alecka Patent Griuliig | Waldiens Bteel Tube Co 14 
Berry F , & Bon S2| Cole, Henry 7, 1 | Forestt @ Mon 1° Hunter & Bisgilsts 1 Martin, re 4A | Vhillips & Leigh d Machine C> 4 Whitmore & Binyon aE 
Bessswer, H , & Uo, Ltd | | Coley, H I} | Forsyth Miller, & Uo 18, India Rubhar Ciutta Per Martian, W A, & Oa, 21 | Phosphor Hronse Co 4) Risetley Kron 34 Widdoweon, J H 7 
Billington & Nowtun 1a | Oopaland, 7 oh | Fowler, J, & Ca F 4} cha, & Telegraph Works | Massey, Db & an 1 | Picking Hopkiue & Co 14 Anithé Coventry Villans & Kehinaon 1 
hat Hattery and Cowans, acekien & 4 Oo rd | Francis & Us ] Co, Ltd 1h. Mather & Platt 38 | Pitt Brothers nh Hinith Bron & Co Willams W 9 
Metal Uo ‘ MM | Cran, de, & Co 10! Galloway, Wo& J, & Bons 2 | Inventor’ Patent Right | Matha,G R 48| Mayer, W J a Amith & Wilahaw i Wilson, Alexr, & Co lad 
Black, Hawthorn, # Co a | Omven, T E, & Son 4 | Gandy Maurice a) j Association 4en areal John 3 & Bons 1 Plenty & Hon 34° Bmith HO Ford 24, Willen H Mt 91 
Blair, George a4 Crampton pally 14 Gibbins BU, & Co a loca Mouudry & Enginesr _ Mead F M,& 1) Pollock, Macnab& Righwsta 4 mith, Partrey, @ Miu hings 31 \Wihon, J H,& Co 14 
a $434} Crompton, K. KB A Co ] Pa pl W F,&Ua QJ) ing Co 1 | Measurea Bros, rs Co 43' Porter Juha A 48 fHinith Thoa on Winter KF WW 
Booth, leo, &Co . | __ Ditte ditto yt Hydraulte WorgeGo 4@ | Janieson a PatentOokingCo 2;  Mersay Farge, Lid, aU Hilsebe ) Patent Candle Co 24) Bpencer & Go 14 Woodhonse & Rawson 7 
‘ ‘ 1# | Crossley Bros, Ltd 1 ola mole t uiou FireCGlay€g, 46 Jessop yoseee een 4a 8 | Meneer & 5 7 Bpencer, J Ras . 4) Worteaw 4 & Uo b 
Bow Iron, Co , Ltd, 4 | Crowley, J, & to 24| Glover 4 Hobson , | Jeaop W, & Bo 45, Metrupolitaa Railway ( ar Heine A Go 98 Hpancer Jobo, @ Hons 1 Wouldham Cenent Lo ) 
le &,&Bon 2 Degtigh, B., & Co 40 | Goodfallow & Matthews 34| Johneon & ‘Phitips 1&4 | siddan ea Co Ltd 4 Ditto 47 Staffordshirn Wheel aud Yarrow and to 1445 
md, J, & Hone ’ 2) Darlington Heel & Tron Cv 17 | Goodwin, Janes, &Co , 46) June — 4 eten & Co 18 ! Malley Bleeper Bupply i Axle Oo 4! Yates, T & Co 41 
Brewer & Jensen 4| Davey nels ala 4 Greaves, Bull, & ite 10! coe T B, Bon, & Com | Midland Railway Larne Co, Ltd f Atanley W F A yorkshire Crucibla steel 
Brinjou & Goodwin __4 Davie Mirus & Co 1s | Green, Edvard, & Bon mans ng | _and and Wagan Uo 4 _Banwbottom, J Ps Htannah J _i1an Castings Foundry 24 


ETE TBD. 


Address: LANDORE, R.S.0., SOUTH WALES. ¢& ¢ London Offices: 3, WESTMINSTER CHAMBERS, S.W. 
DIPLOMA OF HONOUR, VIENNA, 1873. GOLD MEDAL, PARIS, 1878. a OONTRACTORS TO THE ADMIRALTY, BRITISH & FOREIGN GOVERNMENTS, 


MANUFACTURERS OF STEEL PLATES FOR BOILERS, BRIDGES SHIPS, & GENERAL WORK, 
SHEETS, ANGLES, TEES, BULB BEAMS “SS” BRAND: SPECIAL QUALITY FOR BOE FURNACE PLATES, WHICH ARE SUPPLIED FLANGED. 4962 
_ AXLES, FORGINGS TO 10 TONS, CASTINGS TO 15 TONS. INGOTS, BLOOMS, BILLETS, BARS, WIRE RODS, RIVETS, &c. _ 
Superseding Link Motion 
DUNCAN'S PATENT ENGINES 
. GLASGOW. ,, 
Works with the Exhaust Steam from the Engine only. 
NO STEAM IS TAKEN FROM THE BOILER. 
PRICES AND FULL PARTICULARS FROM TIE : y, 
periveny London Representatives: Messrs. MANLOVE, ALLIOTT, FRYER and CO., 60, Queen Victoria Street, E.C. 
NOTTINGHAM— Manton, ALLiort, Fryer & Co, Bloonmgrove Works | SHEFFIELD J Dewncrat & Son, 70 & 72, Attercliffe Road 


MARINE ENGINES OF ALL SIZES. = ROSS & DUNCAN, 
Best for Launches evorsing by Valve High Expansion ae 
FOR FEEDING BOILERS IN CONNECTION WITH NON-CONDENSING ENGINES. WATER SUPPLY 
> 4 a 
THD,) 
STAFFORDSHIRE— Frep SULT RNTER Nowcastle 












4qRAD 

































EXHAUST STEAM 
ADMISSION 


j— - 





| 








Y 
























a? 


i 
<a" 
eed | 


ee 












"5! 
ay 


L 
{ 


a 






Ld 
a 
r 


BREMME’S PATENT VALVE GEAR, ke 
t WHITEFIELD WORKS, 
DUNCAN’S PATENT PROPELLER. 
(Sole Manufacturers, SHARP, STEWART & CO., Limited, Atlas Works, Manchester ) 
SIMPLE TO MANIPULATE, CERTAIN IN ACTION. 
ml waren 4, ST. ANN’S “SQUARE, MANCHESTER. 
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NEWVORT (Mon }—Dyxe Steru & Co, Tredogar | Hage (Newport) i =o 
GLASGOW—H_ Brxnerr & Co , 181, flope Street CUMBERLAND—J Huntrovs & Co, Workin i EL 
LIVERPOOL—T P Ricwarna, &, Salthouse Lane LEICESTER--FRAXK ASWFLL, Enginver, 10 a vene  e 


‘kine Street 
«AB 





LEEDB—Menera. J & W SNOWDEN, _Enginecrs, Park Row | BRADFORD—Mr_ C Bet, Engineer, Leeds Road 


MODERN MACHINE TOOLS. 


oe BROWN’S PATENT SCREWING MACHINES. 
ii ig ) OM EEEOE DUPLEX LATHES, for Heavy Cutting in Wrought Ircn and 
| f teel 
: im fs MILLING AND PROFILING MACHINES, for Locomotive and Heavy Engi- 
| ow, {Ni2\ # neering Work. 
SPECIAL BRASS FINISHING MACHINERY. 
IMPROVED PLANING MACHINES, up to 10 ft. square. 
SPECIAL MACHINES FOR LOCOMO IVE ENGINEERS. 
PATENT WHEEL-OUTTING MACHINES, for Cutting any number of Teeth 
without Change Wheels. 


ene S, for Turning and Finishing Studs, Screws, &c., from the 
O ar 


KENDALL & GENT, MANCHESTER. 


ee ant he AQENTS FoR THE Lonoon Diatrict—- HOPKINSON & PRINCE, t5, Wacarook, E.C. 
BROWN'S PATENT GOREWING MACHINE AGENTS FoR AUBTRALIA LISTER & CO., 30, Kina Street, IMELBOURNE. 4246 
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CASK-MAKING MACHINERY 


The Best Machinery for making OASKS and BARRELS of every kind can be obtained only of the 
PATEIMTEAENS & SOLE MANUF ACTURIRNS, 











stave. Jointer. _—Trussing Machine, Machine. __| Chiming & Crotine Machine. | Head Jointer. Rena” Pianing 1 Machine. | Head ecccaine Machine. | 








FOR WHICH A GOLD MEDAL HA HAS JUST BEEN AWARDED AT THE FISHERIES EXHIBITION. 





A. RANSOME & CO., STANLEY WORKS, CHELSEA. 


CAUTION. —The ses clay success of A. Raxsoman & Oo.'s Coal and Barrel Machines having caused them to be copied by other Engineers, lac 
advised to ascertain that any Oooperage Machines they may be offered do not infringe any of A. R. "& Oo. ‘a Patents. 


De neeeetned tenneepenaeecremdnetine’ seat li Tilia attire panamenatnperempmntangn onerteneapeacmrend-tended 


S/ 









pattern: Makers’ Lathe, Planing and Jointing Machine. 





Pattern-Makers’ Bench. 





manaae Band Saw Machine Sikeusion! pa wine Machine, 
ILLUSTRATED CATALOGUES FREE ON APPLICATION AT 


panersaws. |_ OAKLEY WORKS, KING'S ROAD, CHELSEA, S.W._1| “**HYoniewtoT" 
HALLS PATHNT 


JETOMETER 


NEW Double Lift and Force STEAM PUMP up to 80 ft. 


aE a WORKS with 40 per cent. less Steam than any other Jet Pump. 
Mie INVALUABLE for all Water Raising purposes. 
a NO moving parts, Oil, Grease, or Attention. 
THOROUGHLY reliable under all conditions. 
EXTREMELY simple; High-Class Materials; and Low in Price. 
SrND FOR PAR TIOVLAEHS. 














Ree 25B | 40B)45B B50 
— ioe Pak = _—— —| 
£25 aes em es eo! 8 a £50 


| as 


25,000 30,000 
| 
Pareiers 2 





i Rt tet 


COMPLETE £210 £3 3 eA w, 10£7 10£9 10 £12 £15 £20 


ee, = eer na I oe ee 


Gals. per hour 300 500 | 700 





a ow 


1,000 | 2,000 ' 3,000 3,000 ' 4,000 6,000 | 8,000 | 10,000 15,000' 20,000 
SPs Suck ae See 
Diam, of 
Jet. : cao Vist. Y/yin Yo ha hin hn "fig In, Mgt Tn In, "a he "Ie 
=o we eR Ne ee he en a See a ae, oe. s rn A 
11/, in. Vipin Zin, 21m, ‘ 2, in 3 in. 3m, 4 in. 
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we cin toa net ogee Seka 


4}),in.| Bin, 54, in! 6 in, 


in, |18/yin 13/,,in. 1'/,an, 











‘at re Delivery and. 


Suction Pipes Ygin, 3/yin. a lin 
| i 
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Patentees aye Sole Makers: 


FAIRBURN & HALL, 
orice} 63, Rovat Excnance, MANCHESTER. .. 


FIRST-CLASS AGENTS WANTED in ALL PARTS of the WORLD. 
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‘RICHARD MORELAND & SON, 3, Old St. St, ., London, E C, 


MANUFACTURERS OF 


MiGH OLASS STEAM ENGINES, 


Simple or Compound, with Jet, Surface or Evaporative Condensers, up to 1,000 Indicated Horse Power. 


PUMPING MACHINEARY 


Of the most powerful and economical type, for Water Supply, Irrigation, Docks, Drainage Works, and other purposes 


BREWERY PLANT and all Classes of General Engineering Work. 
CONSTRUCTIONAL IRON WORK FOR BUILDINGS, &c. 


FOR TYPE OF QUR DIRECT ACTING PUMPING ENGINES, SEE “ ENGINEERING,” 3rd OCTOBER, 1884. 








eet ry fe ee ae 






ee ee ee es 


DANIEL ADAMSON &S CO. 


[Established 1861.) ENGINEERS AND BOILER MAKERS, [Rstablished 1851.] 
or diame WEAR MAN CHEIS TER. 


SOLE MAKERS OF 


BLOWING ENQGI 

THE WHEELOCK PATENT ; , Ste Engines of all Classes. anon 2 COMPRERSORS, 
Automatic Expansion Engine 6 ne | ——~)_ inal 
pasion Ang a | URE rthes 
=,” toe ae! ee JACKS 
__s i 







Which has gained highest awards in 
competition with Corliss and other 





automatic Expansion Engines, , — a Ge rennsndy ae zs £25 gh enede, 
BULKLEY PATENT INJECTOR | ot eh ALS gee eee | GEN ERAL HYDRAULIC 
CONDENSER. | | ENGINEERS. tom 
7 FOR PANTICULARS OF 7 Sapna HAND.WO! WORKING Wailer 


1,461,900 Pars 4 suppuien To INDIAN Raitwars [BRICK & TILE, MACHINERY, JOH NH. W IDDOWSON 
Auso | 2265,522 PAIRS FAME PATENT DRYING SHEDS yoAWbitworth’s and ©o) 
aoc wears prrieraety 


Britannia Works, Ordsall Lane, Salford, 
MANCHESTER. 5147 
Paice Lists Faas on ArPiicarion. 
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ee 





PATENT TRAN SVERSE E CAST TRON NPLATE SLEEPERS, | __ srecu GoD ms Os ee BATTERY ATES 
tW K Ishab! OU RAWSON, 
Fo Ay Cann a Bea Ee ae ena > Fh. AUER VIOTORLALATREET, LONDON, A 
z 
Fide “Minutes of ge of the, Toatiution of Civil Engineers,” Nov, 1881, Vol LXVI, p 87) Nie vid thn STO. verity A sh — Mohs p APPLIANCES 
ver Jarye o GyAntitiee on short 
Mi E =] S R Ss. HO M s O N & BR O WwW N l N G, a tah ae Carpe eas Terms nto. the ‘Trade. "St price Lints om om Apnitention: ee 


at tea STREET, WESTMINSTER aid Th rs ee 
AGENTS TO THE PATENTEES. 





re Over 3350, 30,000 _ in Use. 
330,000 PAIRS AG SUPPLIED TO INDIAN RAILWAYS. | a ih _ 1 i STAUFEFHR’S 
eo ne men | Mi PATENT LUBRICATOR 


Received PRIZE MEDAL at the Smoke Abatement Exhibition, South Kensngton, London | LU BRICANT 
PROOTOR’S rs if SAVE 90 /, over Liquid Oil. 


Patent Mechanical Stoker) Syary aust tana 


BUFFER SPRINGS BUFFER TRIER BROS, Bee 


WORKS NOISELESSLY. re 19, Gt. George St. Westminster, | London, 6. W. 


Will appl the Stoker for Two Representa tion Agent Required 


Months upon approval. 
FOR 


Over ]OQO Boilers or 00 Furnaces 
BHOLTA LITE Ox 


STEAM FITTINGS, PUMPS, & FILTERPRESSES, 


Hones 
Over 200 Machines now morning on 


KLEIN, SCHANZLIN, & BECKER, 


The Simplest, Cheapest, and most Efficient in the 
Frankenthal (Rheinpfalz), Germany. * 







He. 
5 TIAA AA ARNEL RATA RESALE, PACE OR 








er re ee ee oe “ ~- ~ — 
































et, 
Will arantes to produce more Steam with Jeqs 
then can be dono by band firing 
No aellag of the Boller to fix it, the bolts that hold 
the ordinary front are used to ax the Stoker 


J. PROCTOR, PATENTEE & MAKER, 
siti IRON WORKS, BURNLEY, LANCASHIRE. «ss: 
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METALL OTe. HILL & SMITH, Brierley Hill Ironworks, x, Dudley 


WIGZELL, =, PATEN <0, oe 
POLLITT & (im STEEL, UIE STArrOR DSIRE, 


poled 5 aI | 
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ee 
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SHAFTS UP TO 15 TONS WHIGHT. 


oe LOCOMOTIVE AXLES and RAILWAY CARRIAGE BUFFER FUBGINGS. 


ct mars LONDON OFFIOE: 118, QUEEN VIOTORIA STREET, E.O. 
Perfect Mightness, Enduring Durability and elasticity, | a0 eee ens ene ee 


with Kqual kxpanwlon, and a REVOLVING - ALLA PTO 
TIMOTHY BATES & KERR, STUART AND CO. 
SOWERBY BRIDGE, 20, avoid E.C. | EINER a CONTRAGTORS, 15 & 17, nova sane SQ. 


Are the SOLE MAKES of tho PATENT STEXL 


QOLLS, which can be had from 4 inches diameter up 
to 120 Inahes dinmetor an very short notloc , Makers of ih “ ‘ Bes : 
= Portable 
3 ‘ nf ma 
A SUITABLE 
FOR MINES AND 
PLANTATIONS, 


the Piston complete for Land or Marine Work, and 
WAGONS & LOCOMOTIVES 


every Piaton guaranteed Circularsatating the aize for 
FOR ALL CLASSES OF WORK. 












Colls ay Rin a Hate oan be had on application 
PH SPHOR ZE COILS in true 
form ae our Patent Plier 


London Office: 87, Walbrook, E.0. 


AGENTS A A Rronest, Bloomfield Engine Works, 
Bunderland, and at 26, Hopotown Piano, Glasgow 
Hawthorns & Co , Engineers, Leith bIO2 


EMERY AND h) mew” 
mG MERY CLOTH| Eee a ete 
ACTON & BORMAN | =e ee Sage eee, “STEAM LAUNCHES AND STEAMERS 


IS UNSURPASSABLE 5080 Sa : ; 
79, BHOH LANH, LONDON. KERR & STU ARTS P ATRNT- iso ppectany Designed for Light DERvEns. 4505 
bloc enna verre naar Rae eer 


——- —+ —- 


MACHINE TOOLS. JRANSOMES; SIMS & JEFFERIES, LIMITED, 


Orwell Work? IPSWICH; and 9, Gracechurch Strect, LONDON. 
A. EARNSHAW & C0., MELBOURNE INTERNATIONAL EXHIBITION, 1881: 


Crown Works, Booth Town, GOLD MEDAL for Portable Engines; GOLD MEDAL for Vertical Engines; GOLD MEDAL for Thrashing Machines. 
HALIFAX, YORKSHIRE. 
MAKERS OF SUPHRIOR 
Slide and Screw-Dutting Lathes, 


PLANING, SLOTTING, DRILLING, PUNCHING 
AND SHRAR(NG MACHINES, &c 701 

















—_—- te et Sa ~ 
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EVANS & 00.8 PATENT 


PiglronBreaking Machine 


ree break Ten 


“s ust rated Catal ogues 


‘uoipnjddp wo 20.47 










, Tons hour t ‘ 0 Sr : 

“a into oin or Tin a Spiel pee i eee = ‘. . 

hy ad - ; ae e ake ‘ot lange LIGHT TRACTION ENOTAES. VERTICAL STEAM ENGINES INT PUMLABLE PUTNER, 
Sn: Be tough Hematit: WHEN WRITING, KINDLY REFER TO THIS ADVERTIGEMENT. 


Hs id Pigs ba —_ ee a ee 


sg SS |HENRY SLACK’S aTENT GRINDING MACHINE CO, 





; 
| 
* 
Dp 





_ : see 
Lene 
Reades a very 
great saving in 

sete. COBt ovor break 
ming by hand, it 
secures the Broatost o Sponory in melting. 


JAMES EVANS & 00, 


TRUMPET BTREET, GAYTHORN, MANCHESTER 





OW. FO STANLEY | 
MATHEMATICAL INSTRUMENT 


MANUFAOTURER 


To Hf M's Governmont, Uouncil of Indin, Sclence and 
Art Dopartmont, Admiralty, &o. 


Mathomatical, Drawing, and Surveying Instruments | ry ESE New ie Raving Machines are offered 5 ante to roquirenionts of Engineers’ Sho | ry ; ai ork | 
of every description, of the highest quality and finish, Segmental Blocks are Ntom or hmery, scoording to flnish Pe tired The 1 Engin & opt a mre permit it © fal ta or - Sel caine 
at the moat modorste prices. 4832 rtigahras = Aang eutene neha if mpd Sag ag partis to the cemot eercened ateel, Wil) Pee Gand  atet Cast and Wrought Iron, 
to the Trad Tees ne eoom men ‘or ng u ‘ea, Pipee Castings, an goneral surfactn Grinds Discs on sides and Iiph Machin 
Prico List post free. Engine Divider to the hnives tor Wood, Paper, Cardboard, Motals, and ‘To aide Cutting Machines, Sheer Blades, Roller Bars, oF a: Bars for Reapers, reads tnte Coulter 


Address, GREAT TURMSTILE, ROLBORN, LONDOG,W 0 | Plates at an enormous economy over Milling, Planing, or Turning 
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d0HN BEATSON & SON, 
W0e, ST. MARY'S GATE, | DERBY, 





5161 
Delivered at all Raliway Stations and Ports in Great Britain, 


Deals, Battens, 8 roce, Floori 


and other TMB Ras foliowing LOW PRICES 
Sin by 9in ow Is at 23d per ft run, 2in by 





Tin atl rft ,2in by 4in cerkny ,»8in by 11 In 
Spruce a od 1 in, Yellow Floo at 7s. Gd. 
sauare; Jin at7s,, $in Matchboardea fea Gd "lating poamlaetas 


na, shes ns and all other sizes in Stock 
pectficatwne sent on application to B816 
GEO, BRUCE. tl,LeadenhallSt., London. 





THE 
WARRINGTON WIRE ROPEWORKS 
LIMITED. 


Heap Orrice—18, GOREE PIAZZAS, LIVERPOOL 
Wonrns—W ARRINGTON. 
CONTRACTORS TO TIE ADMIRALTY 
Manufacture trom the very best selected Charcoal and 
Steel Wire 


All kinds of Round and Flat Wire Ropes 


, Mines, Rallways, galdes, On 
Steam Plough Ships’ Rigging, 8 oak and 

Fenoing Strands, ig rao Conduo 
tors, and all articles connected with the Trade 585 


THE RAILWAY SLEEPER 
SUPPLY COMPANY, 


LIMITED, 
Creosoting Works & Saw Mills, 
aT 
HENDON DOOK, SUNDERLAND; 
ALEXANDRA DOOK, GRIMSBY; 
AND 
VICTORIA DOCK, HULL, 


For prices apply to the s Head Office, 17, Gracechurch 
Street, London 6186 








e. WW. Soo rr’ss 
PATENT 


AIR COMPRESSOR 


FOR ALL PURPOSES 


Se La 
mi Hi, 


pera ity 





ai ie 

~ Pyne a 
GEORGE SOOTT & SON, ENGINEERS, 

44, OMRISTIAN STREET, LONDON, E. 6216 


TELEPHONE No, 584) 


— 


IMPROVED 





~~ ee = 


yee “UNIVERSAL” GAS ENCINES 4 


THE _ 














Have secured Testimonials for 


SIMPLICITY IN CONSTRUCTION, 
PERFECT RELIABILITY, 
LOW FIRST COST EFFICIENCY, 


From PURCHASERS IN ALL TRADES. 


Health Exhibition, Stand No. 1,264, Western Annexe, 
SEND FOR NEW P PRICE LIST. 


IT. B, BARKER & C0., “Universal” Works, 


SCHOLEFIELD sTREET, BIRMINGHAM. @ 


MILER & TUR TUPP, ¢ 


— rk 


Uae 





STEAM LAUNGH BUILDERS 


Greek Works, Middle Mall, 
HAMMERSMITH, LONDON. 


HESE LAUNCHES are fitted 
with spucial free steaming 
Boilor, aoceaaible for cleaning, an 
adapted for sea water, and are in 
wee all over the world for every 
purpose for which small Steamers 
are adapted 








BT HAM LAUNCH ' ‘PHANTOM, Ad 40 fb LONG 4444 
Write for No f Thuatrated: Descriptive Price Lista of btean Eaunches, with Sheet of 1 hotographa, went on on reccit of Rls Fnglinh or | Forcugn btampa 


Serie & PITT LIMITED, 


BA T E. 











HNWGIEN AER S, 


| 


| 





Fig. 183.—Engraved from a Photograph of a Steam Goliath to lift t0 tons, 


St 


Speciality, Plant for Breakwater: and ndHarbour Works. 


LONDON OFFICE: 30, WALBROOK, E.C. 


6630 
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Fire EnginesJOHN H. WILSON & CO., 


ax BANKHALL ENGINE WORKS, SANDHILLS, LIVERPOOL, 


FL AX 110, CANNON STREET, LONDON. 


ceases CES re —anen eres 








Steam Winches, 
Steam Pumps, 
Steam Cranes, 
Steam Hoists. 


WW. HROSE2.Co 


DEANSGATE ~ on ee —~ TS : , a i er | () | ae 
GROSVENOR AVENUE,|, 7. 350 rm “ me we. Steam Steering Gear. 
MANCHESTER, |™ a, wet. ce aa ——0° 


_ CONORETE MAKING AKING MAOHINERY. 














Established over 50 Years.|= fe ne 


MANUFACTURERS (NOT DEALERS) OF 
ALL KINDS OF 
vo 


FLAX HOSE | Engineers, Steam Hammer Makers. 


AUR ashok eee es, (iil | 
INTRODUCED BY ouR FIRM {PATENT IMPROVED oy | HOLE MAKERS OF 


DOUBLE-ACTION Tord 4 ROOTS PATENT 


PHOENIX HOSE,| = STEAM AB sala Gwers 


Hand Woven, HAM M ERN. x SI AND 
AND OF THR ee ‘i EXHAUSTE RS. 


BEST FLAX, 1,000 0 Supplied, 
5,000 %) Supplied. 


EVERY LENGTH STAMPED WITH 
eae 5 aR : a 


of LP ily ‘ ? 
- —— STEAM { STAMP - ae if ‘anmsi a ft e “Tyloan Portable ” Forge, 
















nl 
STEAM HAMMERS 


IN PROGRESS, 





Meteors 
Saft ithe i" 


; 


OTs MUTT MTR EDITS Ee» 


TRADE MARK 


= cM om 1 ian a am || 
Ce rl “1 - ls 
AS USED ny tie LEADING : L 


FIRE BRIGADES in the KINGDOM. = | id ; ‘pf Sn bh iT | 
Vi | \ 


4M “IE 


PTS ET 


ree MMM or Ss ‘ti TUM i 
Every requisite for the complete Outfit |  GALOUTTA ee hat aa Cece re | - ! | ta m | 
of Brigades. INTERNATIONAL rn ; i HRs a Wa | | | 
anemone | J i , Seon | 

Hh : ; A i ge ‘ih iN: \ 





—#,0 =-- 





oerertrnmnntanienmneen EY OY SB ae 
PASTAS ee i 4: “sy Mi lel wha in. hat sak a \ Re 
INSTANTANEOUS Ot i —— ee ele 


aati i Cit ; 
en ee ‘ 


| ie 
BROTHERS 
he 
SAMPLE ‘SENT FREE. Award the mighee “e " i in | Mi | 
Mahersof INDIA-RUBBER Lined HOSE | oe eeriicte ere nay | 
same asused by METROPOLITAN = {and geiver Moos ; 


FIRE BRIGADE. Improved Blow erand thy} ‘ aa \ ! 
Rngino, ayy ae wool ih. gv llth ‘Hi [! = yl : 

iret ClagaCortifica 1s yin els He ‘ ri ilk a ee 7 oe 
247 ih i 


THE TRADE SUPPLIED. = — i 
LONDON OFFICES: — Sa ya Le ili 
145, Cannon Street, £0.) VULCAN IRON WORKS, BRADFORD, YORKSHIRE. 
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THE FALCON ENGINE & CAR WORKS, LIMITED, 


41, COLEMAN STREET, 2.0237 R3OW, ano LOU GELIORVOU CEE. 
















TANK TRAMWAY 
Locomotive ae iii tt Fiat ay ENGINES oe 
ENGINES mt. cn i ‘cor = ms : th om ue and CARS : 





Made by Machinet all sizes, for 
Carriages, Carta, Vans, W W agons 
Cabs, € Omnibuses, &c. 


WHEELS. 


Large Stock alwaya on hand. a fi 
ing Repairs, and Special Orders 
executed at the shortest notice. 


EDWARD HAYES, Engineer, STONY STRATFORD. | 4N0 sraines sureuien. 





ColNeries, Ironworks, &c.,, and NARROW-GAUGE LOCOMOTIVES for Light Railways. LOCOMOTIVES, with from 4 in to 16 iu 
cylinders, on Four or Six Wheels, all coupled oF specially adapted for goin ee ae ourves or ascending steep gradionty 
ENGINES of various sizes always in atock or in progross TRAMW ri Ad of every size. 

TRAMWAY CAR ‘al CARRIAG ts. Open and Cloned WAGONS 5207 
BPHOCIFICATIONS, _PHOTOGRA PFS, AID PRICHS On APPLICATION. 
















(LONDON OFFICE : Fn GREAT ST. HELENS, E.O.) PRICES ON APPLICATION, 
gla | b. = / if sonal ulae Se 
LAUNCHES —— faa: al wl! hee Ve or pk ak ad But Abroad, SMITH, PARFREY & HITCHINGS 
‘adie wee ee —S Sa fete ~ Engines 2d Bailerg|___ PIMLICO WHEEL WORKS, 2113 
miles per hour, _ og eee oh +f oe a <P) cS ept in Stock, BUCKINGHAM PALACE ROAD, LONDON. 
EA "T AND nt HE 
BUILDER OF in ‘ST EAM. TUGS UGS. Barges and Lighters, © ES. M AGH INE-MOULDED 





WHEELS : 


NCRUSTATION sm tes PREVENTE|) 


BY THE USE OF each 
STOLLWERCK’S PATENT WATER PURIFIER, acne Sse 
Which possesses IMPORTANT ADVANTAGES over all other Apparatus and Methods for the same purpose FIHILI CAT, 
POSITIVE IN ITS AOTION. ENTIRELY SELF-ACTING. ———o—_ ; 


CANNOT GET OUT OF ORDER. NO WORKING EXPHNSBES. 
NWO CHEEMIOALS USEID. 


FOR FULL PARTICULARS APPLY h334 


THE PATENT STEAM BOILER COMPANY, 28, Heneage Street, Birmingham. 
And 11, QUHEN VICTORIA STREET, LONDON. CONRAD KNAP, Representative 
Highest and only First-Class Award at the Calcutta International Exhibition, 1883-4. 


eee ee a PO NRAD KNAF, Representative 
, BRasw ars DICK, KERR & CO. TRAM WA WZs 


W. ROWLANDSON, 


132, Boundary St., ss 
LIVERPOOL. 


W.C.BACNALL 


STAFFORD | 





ry: 






ORE Tae saan: 


mune" ee ‘ 
| 


an 








Beh ‘" im MEW AT Ait at ‘at ea 
Over 150 miles of Line now laid in England on ihe mbeve Eyaterne: 
BUILDERS OF TRAMWAY LOCOMOTIVES AND TRAMWAY CAR 


Me Jn Vy iy aut | 
Estimates, cdi a sca piat. and Drawings on application to HEAD OFFICE: 101, LEADENHALL STREET LONDON, EO. - 
_____WORK&: BRITANNIA ENGINEERING WONKS, KILMARNOCK. to C 0 M O T 1 a ie S 


- THE PATENT SOLIDIFIED O1L = |falivanmiennal 
For Lubricating Ordinary and Steam-heated Journals, Engine and Steam-Hammer Slides, &e. . 
And for use wherever Tallow or Suet Is applicable as a Lubricant. 


THE OHIEF FEATURES OF THIS LUBRICANT ARE— 





NOTICE AGAINST INFRINGERS 


[ihe | Walter C. Church En- 


gineering Company, Limited, having ascoruiined 


1 TX8 HIGH MELTING POINT—Zif Fah. 9%. THOUGH SOLID IT I8 SOFT, 8. IT IS PERFECTLY NEUTRAL. 4, IT LASTS FOUR TIMES AS LONG AS TALLOW, | that various Infringements of thoir Patents Noa, 508 
SAMPLES, a AND COPIES OF TESTIMONIALS ON APPLICATION. : (ott, have : tan plane Hery Gh a Note an 


ine iit ba taken agalnxt al) persona in- 
ng thet ghia by the manufacturo or uso of 
which nied Impros oe or any of 

thet s He employed, and which ongines have been, ax 
may hereafter ba made, by persons not being Licen- 


NUFACTURERS 
A. B. FLEMING AND COMPANY, LIMITED, 


AMOLINE PARE, HD 
LONDON: 46, WHITEFRUARS BT., FLEET §T7., B.C.; CITY OFFICE: 488, PALMERSTON ON BUILDINGS, BISHOPSGATE ST, B.C, 
BIRMIN GHAM: 6, GEORGE STREET, PARADE. 68640 


¥ 
aeeg under the Patente 
The WALTER C CHURCH ENGINEERING 00 , 
10, London Street, Fenchurch Strect, ITED, 
London, E.0 1dth January, 1838, 


xu ENGINEERING, Oct. 17, 1884: 


Fi JOHN BELLAMY, CHAS. BURRELL & SONS, 


IIS GENTE, LIMITED, 
CORNISH, LANCASHIRE & VERTICAL BOILERS THETFORD, ENGLAND, 


N IRON OR STE 
WROUGHT IRON ree STEEL BUOYS pa ans DESCRIPTION. 
Tar Stille, Steam Pans, Jacket Pans, 8hoote, Hoppers, TANKS, CISTERNS, do. LONDON OFFICE: 128, CANNON STREET, E.C., 
PATENTEE AND ROLE MAKER OF MANUPACTURERS OF 


BELLAMY’S PATENT TUBULAR BOILER, 
ee ees Iv AES 
BELLAMY'S ‘PATENT HEATING. BOILER, IW EI ae aaaaallte 


SPECIALLY ADAPTED FOR HORTICULTURISTS 


EIA aang cea El COMPOUND 


HANSONS, SPECIALITIES sem 








to 600 I. HP. 


Steam Pumps, Steam Engines, Steam Winches, — 
Steam Dryers, Steam Traps, Steam Reducing ALSO 
Valves, Steam Purifying Apparatus for Boilers, 


Water Engines and Hoists for Warehouses. BOILERS V ‘“ fy" : 
WILLLAM HANSON, eas hy ‘ my ! 
QUEBEC Works, BRADFORD. ate ar hi ei) Up \. ee 















tn 

iL 1 
"y 
eet 


LONDON OFFICH: 37, WALBROOE. 6270 
(See Muatrated Advertisement October With, page 9 J 


wo 





ces ee - eee we te oe 


THE GHNUINE] AMBRICAN PRICES 2 Se ee es 
iWitss Manni ee cs 
— ON \ ie as 

wags era byadty BES ‘s © {CLEVELAND TWiST aR 4051 2 ie ae “— al rr 


CUVEE. AND ONL: 


i eu eegy pet AL We 1] 


TwwisTrT DRILLS. 


SHLIG, SONNENTHATL & Co., 


SOLE AGENTS FOR 
The Genulne American ‘'Clovoland’ Twlet Drilla, Whiton'’s Lathe and Drill Chucks, ‘' Tanite ' Solid Emery 
Wheela and Grinders, Sha amonde for truing Chilled [rou Rolle, &o , Chrustoffel’a Patent Elliptic Boilor 
Tube Scrapers, Silver vmlug # celebrated Pumps, Wiley's unrivalled ' * Lightning ” Sorewing Machines, 
Screw Plates and Drilling Machines, hae 


85, BU REN VICTORIA STREET, and LAMBETH HILL, LONDON, E.C. | ag 
Coc: Amortment of the beat American ‘and othor Tool and sauces ayers kept in Btock 


es 


a 7 
CAPELL Intl Pawar FAN FAN 


(PATEHNT), 
THE MOST POWERFUL YET MADE. 


APPLICATION. 








‘\ m See Kngineer, February 16th, 1883, and Tests of Mr. 
hig DW K, Cuarke, C B., Hngineer, March 28th, 1884, 


( a LICENSEES FOR THE NORTH: 
aS i 











HAYWARD TYLER & CO, 
ag 94 & 85, Whitecross Street, 


LONDON. 








hed ee 





ay 
a ii 
i me Vig R. LLOYD & CO., 138, Steelhouse Lane, 


i Lig it 
if & a BINIINGEA DS. 
ee e ; ACORN AND Mipuanp Wonks, Darloston, 4rd June —“ Daag 
Stra,—In reply to yours of the 20th, the CareLy 20 In, Fan we 
_, had of you is working aatisfactorily, and is dolng quite ag much 
zo work as the 80in It repleee and taking leas power to drive it — 
Yours truly, J So«pson & Sons 


From 8 Nortawoop & Son, Viaduct Foundry, paella —‘' We have muoh pleasure in prvi. ad 
the excollent manner in which the Capri, Fan aboacs whi manly le supplied tonssome timeago Altho 
larger Fan than we had previously in use, it takes #e power to drivo, while at the same Hite we 
get a butter and more uniform blast, and Fan we do. not ednves up av apeed,” 6251 


Agents for London and District : 


Mosare, HOPKINSON & PRINOE, 15, Walhvook, London, B.0, 





HOLBOROW & CO., Dupsrince Iron Works, Stroup, 


MANUFACTURERS OF IMPROVED 


Condensing & Non-Condensing Compound & High-Pressure Expansive Engines. 





TANDEM” WHGINE, 


Tim Coupled is fitted with HOLBOROW & Co.'s invention of Disaxasuina VaLvaa, enabling 
vlther half to canis independently should it be necessary through accident or repair, thus virtually making 


two Engines 

Te Tan @ is designed so that platona oan be withdrawn altogether for repairs by simply 
cate care ee et no more working jointa than ordinary engine, occuples no more space, nor requires 
more expensive foundations 

A vacunm of 14 Ibs. below Pr re is readily maintained by now finate Acrina Ain PuwP AN 
Coxpmuae , while consumption » w& proved by exhaustive trial, does not exceed 2 lbs, por ie. 
per hour, and piping js above qoon 
THEIR SIMPLICITY ENABLES VERY LOW LOW PRICES TO BE QUOTED. 


Aa excellent astion er high lent orate srealy rood and well maintained vagram y high vacuum— 
iy yroal ccatanny saueapuoaplly uesd w ith, 1878, May 17th, mk and July Mb, 188). 
= ee 


STEAM USERS, PLEASE SEND FOR PRIOE LISTS. BAO! 








coLON wri oS 








a 
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| WATER METERS| OWENS & Co, 


H. FROST'S PATENT. Wars Sxr., Lowpomn, EI.O. 


- fee POSITIVE! RELIABLE! DURABLE!) §=LYDRAULIC ENGINEERS, 














BSoLE MANUFACTURERS OF 


THE MANCHESTER WATER METER CO. Lt. Blake's Patent Steam Pumps. 


TIPPING STREET, ARDWIOK, MANCHESTER. 
ESTABLISHED 1860 4483 pe ee 


More than 16, 000 i in Use. 






FOR PUMPING 
TAR WATER, 


OR 


Price Lists and full Particulars FR 
_ furnished on application, — 





BILLIN GTON & N TEWTON, 


on SOLE Mee eae FRERS 


Soda Water Machinery, 
Say BARNETT & FOSTER, wy CROWN 





Cake 


T in MAAK 


26, EACLE WHARF ROAD, PHOSPHOR - TIN. 


LOMDPOoOmMm, WW. 


A COMPLETE SODA WATER MACHINE, PHOSPHOR BRONZE, 
producing 100 dow tamonede, lager Ale Se or ay PATENT FERRO MANGANESE BRONZE, 


J} Xo tectnioa kuovlotice 12, required, an all information, I BABBITT’S & KINGSTON’S PATENT ANTIFRICTION METALS 











[I en PLASTIC rn se WHITE BRONZE 
Ag eo ae tHTON & me 110, Cannon Street, = 
ROK ROOTS QFIRE-PROOF BUILDINGS.) tase, eR i Wee ti 





(vais '| JOHN RAMSBOTTOM'S 


ASAT WATER ENGINES & STRAM PUMP! 









\ES_ ENOS 
Loy TOG hog 






pn . Arc for This Pump is 
" cgB RIDES A I. as — HOISTING USES, | UNSURPASSEI 
O 'N IRON‘ ete mae 3 Or Driving all ‘aoe of Either for 
NERHAN A towns’ Water Prowurs| ‘pRicn 
es. 1+ gh a. RICH 
wes Tie ot paw AH , sag enaoras r t ga Where sufficiont Or for Genoral Efficioncy 
IRON ROOFS, IRON BUILDINGS, 






tT Fi ey ADDRESS— 4036 
fan ba §:;SAYNOR ROAD, LEEDS. 

I . For Prices, should give the Water Pressure, and the BES atsiok 

; a power required 





EN GINE! SHEDS, STORES. 
Constructlonal Iron Work and Smiths’ Work of every description, 6027 
DAVIES BROS. & 00., Crown Ironworks, Wolverhampton. 
MURRAY'S PATENT BRIOKMAKING MAOHINERY. 


Sole Manufacturers, THOMAS MIDDLETON & Co., Engineers, 


LOMAN STREET, SOUTHWARK, LONDON, S'E. 





con 


EIGH PRASSURNE MARINE! BOILENS. 





Patent Patent Plunger Best and Cheapest Means of Preventing Unequal Expansion. 
&6 

steam Drive mivetim | WEIR'S” PATENT HYDROKINETER. 
Cutting Tables, pyre VBR 4,000 IN USE, 

aoa , Pant Beck G. & J. WEIR, 

Lubrica‘ing — Pema i é oe 49, JAMAICA STREET 
Solid Die, for << Ree a = GLASGOW. 

all sorts of Clay. j rm srr EGER MENZIES & BLAGBURN, Kine Srausr 
SR Manmescutigatf > 





NeWoAsTLe-ON-Trxs Wa REID & 0CO,5 
,E &R 





IMP ICK MACHINE) 12,000 to 40,000 Bricks per day, 
ROVED ROLLER BRIOK MA CHIN! B, 12,00 ke per day 


Camp and + W 8. VON ESSEN, Excman, Hanecne 
Role Manulacturors of al! kinds of Clay ng Rolle, Mixing Mills, Steam Engines & Hydraulic Machinery, 


Agunrt rou Scaspisavia & GakManT £28 


ovo ENGINEERING O08 7 (fOr 17, 1884. 
“STANDARD” STEAM BRILIVG NOZZLE : 






FOR 
: HEATING OR BOILING BY STEAM, 
E teeth ELSE si eS aS ORT The objectionable noise when boiling by steam {s entirely done (eam 
aa with, and the liquor Heatel —.. == = té“‘é‘—=C < 
iled QUICKLY, Y, EOON NOMI. — i>, - aft i‘ 
vere and SILENTLY. _ A. ¥ 
$2.1 oy __ 41a pipe ss, 


BO0/- 80/- 66/- 100/- re a = 280/- 
Nomarovs TasTiwoniasa, 4901 


PICKING, HOPKINS&.CO. — 


___BOW, LONDON, 5. 





eee oe 












— : MAKER OF :— N 
SUCAR, RICE m FLOUR MILLS, a 
STEAM soo Boilers, 


ENGINES, cg WE OG LIMOLMU RE 
MAOHINERY. 


eset JAMES LANDALE, 


Engineer, KIRKCALDY, WS, 404s 


Past Fe Panny ry Road ad Engineering Works Co, Limited, 


MILLWALL, LONDON, fF. 
HYDRAULIO ENGINEERS, 
fh SOLE MANUFACTURERS OF Poy 
Parkes’s Patent 
Portable Hydraulic 
Cranes, Lifts,"and _ 
Hoists. 


F. E. Duckham’s 









CASTINGS 











STEEL 





SPECIALITY 

















po LATHES 

Shi i 
ps’ Engine and Steering Telegraphs, uate wise 

Over 3000 Vessels have been fitted with CHADBURN & SON'S Patont Telegraphs, including | g= HALIFAX, ENGLAND 


Makors of all kinds of 


Improved Self-Acting, Sliding, 
and Screw Cutting Lathes, 


___For Foot or 1 or Powor BIO. 


all tho noted Steamers in the World, also 200 Vesae!s for English and Foreign Navies 


oe 


7 —~ 7 ae ee 


al a 
| EXHIBITION LONDON, PARIS, NE COAST, AMSTERDAM, FISHERIES, 


NEW 


Patent ‘DUPLEX CONG  xssz. 


ENGINE AND STEERING REPLY TELEQRAPHS. 


eel 





\GARRS DIS DISINTEGRATOR” 


Registered Trade Mark, No. 6380. 


AWARDED BRONZE MEDAL, PARIS UNIVERSAL EXHIBITION, 1878, 
CARR’S PATENT DISINTEGRATOR. 
/ 






This Machine effoctually 
abba by the com- 
ined influonces of percus- 
sion and of centrifugal 
force, sree Zine, and other 
Ores ; halte, Artificial 
Manures = horlabe Fire 
Clay, and many other 
substances. It is alse 
largely in use for the 
pulverization of Coal for 
the manufacture of Coke, 
Patent Fuel, &.; and is 
very effective for. mixing 
Sugar. 





A DEEP GONG : R 2. Si A SHRILL GONG 
"4 La 


fron 
Aastean to Ahead 


— TELEGRAPH WORKS- WATERLOO ROAD, z 
__ GLASGOW a 6, ANDERSTON QUAY LIVERPOOL. LONDON FencHu FENGHURGH ST, 


eee ee 





= 
—— 
ight eer 
=o 
“wee. 
Sees fe 
-_— = 
ese 
—see 


nal 





Steel Jaws and Wrought fron Sliding Bars, 
INSTANTANEOUS In action, 
SIMPLE In constructlan, EOONOMICAL In use 








— 0 Seed 





Mier Open, tia tne [ ee neo —_— ah oe These Machines are capable of reducing to a fine granular powder from 50 tu 200 
Sin... Gin. byl in ge | o> he 1 Pa is eee tons por day (according to size) of any unfibrous material. Machines ‘made to order 
4tn, @in.2 bylpin de [og ‘from 18 inches diameter, to suit special requirements of purchasers; these small 
Bin 10in, 2h by Ipin, 50s, machines being specially adapted to tthe requirements of Chemical Manufacturers for 
Gin, .12in 8B ly 1p in... 70e, Mixing and other 
Zin Min BE by 121n 1008 No Agents, ‘AN Machines will in future bear the Registered Trade Mark (‘ Carr's 
a Oe Diaintogrator”) m three places—viz : on Bedplate, and on outside Face of each Cage. 
Easily and quickly adjusted without using the screw, ving i secure grip oltained by screw tnd ica { A Descriptive Pamphlet will bs sent free on application to the Managing ipueise 


bination for the purpose, scres is vever expored aad ons 1 or tightoning the grip , opens 
fouble the width of the ret fow and ximple ln ite par te not Hable to yet out of caer, there balng ho cam, of the Estate of the late Patentee, 


toygies, hooks aud clutches, strong and durable, working parte wrought iron and steal. 
ORAMPTON BROS. 3s West Ber Green, sHEFFrELD.| PHILIP TRIGGS, Albion Chambers, BRISTOL. 


Oct. _ Ocr. 17, Oct. 17, 1884) __ENGINEERING. a 


TATE’S PATEN rs RS Ki 
Electric Valve-Closing Apparatus ree ane H &,CO., 


FOR STEAM ENGINES. MAK OF ALSO SELF-ACTING 
LATHES STEAM HAMMERS. 
Madals le. Awarded THIS PLANING, SLOTTING, Contractors to tho British and 


APPARATUS| SHAPING, BORING, DRILLING, = 
INDUSTRIAL 


: SCREWING MACHINES. 
EXHIBITION, 


LARGELY SPECIALITY . 
BRADFORD, 1882. 














te = i Fader o = = 
a =! Ee = 
f i a | - —=- = = 
i as J a — 
= 3s Oates, ZeCeS 
i *' Sygeeee So teee 7" a 
: Z ri fae Dace tate: 
a a Pree) Set ak 
‘ 
at => 
= <o 4 
g az 
a. 


== a 
ee 
2S, 


| 


tit (sh vi ts 


= USED — {Punching & Shearing, “S70: eee 
my PLATE BENDING, ce Ve 
ada Bi ey oer STATIONARY PLATE PLANING, ‘==aim lamer Iiieg 
INTERN er ANGLE-IRON BENDING, SSE F232 
Jee) ENGINES | *"oe#0": 


FISHERIES And all Classes of Shipbuilders’ 


WITH THE and Boilermakers’ Tools, 
EXHIBITION, ff GREATEST 
~ LONDON, 1888. 











Ith "7 
| - . = Uy 


ntl BROS ait is = = y 
7? 


Sen “ > i ; 
32, QUEEN VICTORIA ST., LONDON, E.C. : 
79, sieaiianiag aia DUNDEE. : 


Was 









TELEGRAPHIC ADDRESS —" DOUCINE, LONDON?” 


_____ Monthly List of New of New Machinery | in Btock, POST FREE. 4190 








M f\ C K T hh’ Qc CARRICK % “WARDALE, 
Redheugh Engine Works, GATESHEAD. 
PATENT WROUGHT IRON SPRING PULLEYS, 


Adopted by the Lords of the Admiralty, the War oes 
Department, the oe Engineers, &c. 








IMPROVED SINGLE & DOUBLE 
| _ ACTING STEAM FEED, BILGE 
aa ST PUMP 


LIC PUMPS & PRESSES. 


The Steam Pumps as illustrated arc, as near! 
as possible, mcapable of being choked, save aa 
Comer §=hard sulstances, and in working it has been found 

 — that shavings, waste, corn, small 
coals, d&c., paas easily through, 
which renders thom eminently 
suitable for ballast pumps for 
ships. 

They are largely used in 
Chemical Works, Brewenes, &c , 
! where ordinary lifting valvo 

[ity ye See pumps are readily choked , and 
so Die. | ee oe hy Railway Companics for 


? 


D'ELECTRICITE, PARIS, SEPTEMBER, 1881. 


- supplying wator at watcring 
stations. 


"TS8y} ‘sequieveq “NOCNOT 
‘NOILIGIHXY OMLOATA TYNOLLYNYTINI 


MAKERS OF EVERY 
DESCRIPTION OF 
CHEMICAL WORKS 
SOLE MANUFACTURERS; -_ f - ad MACHINERY AND 
J.2T.MACKIE & Co. JG@RING. CASTINGS, HYDRAULIC 
BERKS IRON WORKS, aa ga gras ER EA Mi ACHINERY. ke 


EHtCEI A. DIN G. 4104 


LEXPOSITION INTERNATIONALE 





HAO THISC YPDESIGN. 
Specially recommended for export on account of their Lightness & Strength 


et ENGINEERING on 7, 18 
THE STEELGOMPY. OF SCOTLAND, seen ig A \ ie Te Hay 


E.R TED Exhibit & 5) GLASGOW 
(SIEMENS PROCESS). — 


150, HOPE STREET, GLASGOW. 








Address 
41, OSWALD ST., 


Steel Rails, Plates, Angles, Beams, Bars, Hoops, Hl i | | 
_ Forgings, Steel Castings, Blooms, &. oct i 


-_— 





io —— _—_—_ ——— 





rRdé WwW. BEARD™MORHE, 
PARKHEAD IRON and STEEL FORGE and ROLLING MILLS, GLASGOW, 
CONTRACTORS TO THE AOMIRALTY AND FOREION AND COLONIAL GOVERNMENTS. 


STEEL PLATES, _ SHEETS AND BARS 


TROW ee TA TEES AND BARS ____ WROUGHT IRON TUBES OF ALL KINDS. 
FOR SHIPS, BOILERS. BRIDGES, &C. 





B wRoucer Rox TUBES \ 


rou 5106 
Gas, Steam, Water, &o., ke &c. 






ANDREW & JAMES STEWART, Limited. 








Seteneniendioned 


oes D> } a> & > ae THE WELDLESS STEEL TUBE COMPY., 


ICKNIELD PORT ROAD, BIRMINGHAM, 


son COMsURTION CHAMBERS MANUFACTURERS OF 
Boller End® Furnace Plates Mlanged & Welded. it Steel for Antl- -Collapes Ringsé Welded Tubes. BOILER TUBE 
AND STEEL FOROINGS OF ANY DIMENSION FOR MARINE ENOINES ene 


mriet: aS lp: ein ee eo a Fe age ee t= ied 
" a — 


Steel 


IRON AN) STEEL CRA NK SHA PEC + MANUFACTURE, 








AGEN T # (—Livear ie oP, 
London, 11, se Victoriast, KO W J MANTIN’ Hamnbug, Tiopfonsack No, i Athi RUMP 5882 
Newoaatle-o ne Wm KELSHKY a t RYAN 
Salleh: 07, "Donegall 8 Rtreot H H, BUTLER Rotts am, WilleomskadeNo 8 -PostvanderBUNG8Oo 





a —e ne oe ” 


FORSYTH, MILLER, AND CO.) jccomse nee cum 
BROAD STREET, MILE END, GLASGOW. 


HYDRAULIC TUME WITH HEXAGON BOCKET BCREWED WITH RIGHT & LEFT RAND THREADS 
IMPROVED a a ren 


Malleable Iron (or Steel) Castings. PATENT WELDLESS STEEL TUBES 
For Boilers, Hydraulic Prosses, Ferrules, Boring Rods, Bushes, Shafting, 


Hydraulic Cylinders, Couplings, Spindles, Collars, and other wses, 


Spur Wheels and Pinions for Rolling Mills, and other Heavy 
Oastings up to 6 Tons. TRADE (WELDLESS MARE ba 


London Office: Crown | Wharf, 6, Up ieeany Thames St., E. LC. — GEORGE ATC AGO Meteo 


To which Sm Patterns may be 


Agente for Sweden and Norway: LANDER & LARSSON, Now Edmund Street, Birminghor,| UO AWE EISS ELAIDIE!] &s SONS, 


__ Agent for France : G RIGNE, LATE T. Tatin, 12, Rue de Malte, Ps Paris, 4011 


ene —— petueeueee TUBE pied RUTHERGLEN, NEAR GLASCOW. 


= op SPENCER & 00. Established 1832. 
a - LOCOMOTIVE TUBES WITH COPPER 


Engineers, Millwrights, & Founders, NE, eh hee 


ck . ‘| ENDS. 
Resets WILTS.|| ee tae woe pie Py GAS, STEAM & GALVANIZED TUBES. 
STEEL TUBES. 


ae y 
te 0196 


FOR ae ee London Office: hee: 466, F FENCHORCH NCHURGH ST. 
LOAM, COAL, OR BLAOKING. SED ets Sse 
34 ft. pan, 5cwt. Rollers £17 


bet” aa oy ACK’S BMERY WHEEL & MACHINE C0., Ltd, 


LIME BANK WORKS, 


ARDWICK, MANCHESTER. 


Roser? Luxe & Mounrronrp Srencer, 
Managing Directors, 


Attention is invited to the New 


ap, Improved Tool Grinders, 























LAP WELDED IRON BOILER TUBES. 


ie | 


hit 






m 


aS 
ne ee 




























OVER 13,000 SOLD. VAUGHANS PATENT WATER 


SILVER MEDAL AWARDED. EJEOTOR OR STEAM TRAP. 
POSITIVELY THE ONLY RELIABLE APPARATUS EVER MADB 







Batisfaction Guaranteed. 


Simple. Cheap. CAN BE APPLIED TO 





ear Btcam Engine Piping Steam Hammer Pipes and QOylinders SPROIALLY 
bar ee ors: broken pipes. , Cylinders Heating Pipes. ADAPTED FOB ENGINEERS’ TOOL. 
Absolutely reliable. Jackets Heating apparatuses of all kinds, ea aro mado in six sises, and are 


These Machines 
fidently recommended ag b muoh superior | to aa an 
ordinary grindstone — grinding oe : rapidly atd 


»  Y¥alve Casings &c., &c., &o 4856 
imparting s much better edge to 


Unvarying. 






VAUGHAN & SO N, Rovat Ironworks, WEST GORTON, 7 he re — ees Fae het rt with wheae specially 
rea ace Na eb maes Govennmenr MANCHESTER. ee cack, : i nian _ with filustrations of above and of many 
London Agent’ JAS, KEITH, 67, Holborn Viaduct, Belfast: Messrs. PATTERSON & SONS. en EE er eto Special Emery Grinding Machines on 


Oct. 17, 1884,] ENGINEERING. SL. 


ree ee 


; fea alloy is au improved brass, hard, durable, and strong as mild steal, 
OWENS Ptr SELF ACG BOER FERER?====SEBESSEE—— ay 
forged hot and cold, nod takes s very bigh polish, 
Manviouier by THE THAMES [RONWORKS & SHIPBUILDING CO., ae Blackwall. DELTA Me Ua Sets LARGELY Usp eT! “AS 
MACHINERY 1 


Is oxtremely dirigte in design and With = this Apparatus | Boilers ao For Prices 
INCOTS, ela rele 200s, WIRE 












easy to work, its action being never run sh 
entirely ena cai 





CONSTANT LEVEL is at ai “met 

automatically maintained. DI ay os 

Awarded | ‘DIPLOMA OF HONOUR," The QABLIGHT &OOKE OOMPANY, PATENTRE AND wANUACTUNER 
Machiner 





Depart 4. X. El A.W DD El Et rox, 
nent the y fasaralin nal Fisheries Kx- OHAS. OAMMELL -“ co, clones 
hibition, 1888, and ea adopted by rk BhaMeld HO, CANNON STREET, tonsow “68 


mrt ee ere ee 





Messrs. DAVEY, PAXMAN & O0O., And many pats well. “ie Firm 
Colchester 


Kans: A JOHN HAYS, Levin’ StL - DARLINGTON STEEL & IRON CO., Lro 
STRUTHERS € GO, Can Bogue, GLASGOW | PESSEER STEEL RAS tum peru 


Ree 1 PATENT FLEXIBLE, CLIP, ANGLE, AND OTHER SECTIONS. 


SUGAR MILLS AND COMPLETE PLANT FOR SUGAR ESTATES, ES org ALITY. 


RIOE, ARROW-ROOT, TEA AND COFFEE MACHINERY.|STREL ANGLES, TEES, CHANN ELS, 


Irrigating and Dredging Machinery. Sheep Washing Plant. BULBS, and B ARS of oth er OF OTIONS, 
STEAM ENGINES AND BOILERS OF EVERY KIND. For Shipbuilding and Constructive purposes, 


Guaranteed, if required, to stand the Admiralty or Lloyds’ Testa, 
STHEL CASTINGS OF ALL DHSOCORIPTIONB. 


aff LONDON: 3, VICTORIA 8T., WESTMINSTER ABBEY, 8.W. 
18S 





Messrs, THOMSON & BROWNING, Agents. 
erry lt 27, aoe RF ORATION STREET, 
esara. BARNING Agents. —_ibiag” 





a EX, 
"High-lass i Fae TOOLS 


FOR one at SHIPBUILDERS, 
ar aes BOILER MAKERS, &o. &eo, 
ae een. Apecial and General Machine Tools of 
[ the largest dimensions. 
> Contractor to the British and Foreign Governmente 
wer HIGHROAD WELL WORKS, 


a _ .. _WALIFAX, oir 
MACDERMOTT & GLOVER’S 
Patent Percussive Rock Perforator (Improved) 


HAND LARO 


aaa ith, hi ; “ea, 
% “y ‘| 1 





HOTIERE & pues THREE ape SUGAR MILL 


Nee grote LEADENHALL, STREET." 





VAUXHALL IRONWORKS, LONDON, 8.W., 


The ‘ VAUXHALL” Donkey Pumps, The “EXCELSIOR” Ze 

Direct-Acting Pumps, . 

HIGH-PRESSURE SOREW ENGINES, COMPOUND S0REW 
ENGINES, Patent SURFACE CONDENSING ENGINES, 


PATENT PADDLE ENGINES, HOISTING MACHINERY 


IN 
me FOR MINES, QUARRIES, AND COVERNMENT CONTRACT WORK. 
7 Rate of Ponctration m Granite 14 to 2 inches per minute. 
eae PRICE £S8Q ee 
Sa FOR FULL PARTICULARS APPLY 
pawn ~2e8 GLOVER & HOBSON, Engineers & Millwrights, 
: x ALBERT IRON WORKS, 
~ ST. JAMES'S RD., LONDON, S.£., Sole Manufacturers; or to 


ae Se rene 4919 Se oe : uM. MAGDERMOTT, 25 & 26, PUDDING LANE, LONDON, E.C, 6250 
ILLUSTRATED PRION LISTS ON APPLIOATION. _ TELEPHONE No 4,664 ____N 84 Muchlurcan uleays Lo seen at work (without uotieg) at Ue Allarto Works _ 


PENWYLLT DINAS co. ‘S| 


KORTING BROTHERS SILICA BRICKS 




















Ozur Pry 

= = Engineers =— H4ArPng,” URasy 
as a | 44, PANCRAS LANE, QUEEN ST., 47, LANCASTER AVENUE, EVER MANUFAOTURED IN SOUTH WALES FOR b144 
aca «6=—-s« LONDON, E.0. MANCHESTER. |S TEEL AND IRON FURNACES, &c. 
ko SOLE CONSIGNEES FOR ____Propnetors: KERSHAW & POLE, 1, Cullum Street, B.C. __ 

ie TOVOTE’S Patent SELF-ACTING HODGKINSON’S PATENT 
LUBRICATOR. |= ssitilieeies==7= Mechanical Stoker 

a — a ‘ THE BEST, 

/ 500,000 IN USE. SAVES 90 7 OF GREASE, | © = SIMPLEST, 

IL: | AND MOST DURABLE 
UNIVERSAL INJECTORS roz FEEDING BOILERS. Eas Yet Introduced. 


GAS EXHAUSTERS, OONDENSERS, 
AND SCRUBBERS. 


: psi eta bicep tattle EJEOTORS. : sm ae HODGKINSON & C0. 


HOT WATER. boer capes 
PRICE LISTS, ESTIMATES, AND PaRTICULAS on aPpucation. |ORDSALL MACHINE WORKS, MAN CHESTER, 


Successfully applicd to every dos- 
erlption of Furnaces. 


a 
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sa I ia ak a ee eG arr cm ae a re 


Lindsay Patent Steam & Hydraul 








la the beat for Stationary, MAHINE, and | Dows not Cord or Woar the Rods Is esally 


Locomotive Enyines. Paoked 
“Ss Is the most Koonomloal Packing in the Wil Loop Tigh on lange vee 
Market la muio of ¢ Hottest “Ml ateorials, 


Is Brit-expansire and requires no Acrewing | Is aultable algo for Alr Pumps, Circulating 
up when Engines are working Pumps, and Stern Glands, 


In ordering please sond diameter of Rods and Glands. 
For full particulars and Copies of Teatimoniala apply to LiveRPoo. 
Augenta—CLARKE & COCHRANE, 26, Corinthian Buildings, 
16, South Castle Street. Or to the Sole Manufacturors, 477 


R. B, LINDSAY & Co., Plantation Quay (West), GLASGOW. 


eet 
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PATENT HORIZONTAL 


COMPOUND CONDENSING STEAM ENGINES. 





The great and well-known economy in fuel of those ‘csheray ut of dice Beales has been fully proved 
vory careful trials, particulars of which sent on application, Phe: also te inutes 
of Proceedings of the Institution of Civil Engineors,” Vol, 66, Session 1880-81, 


Part 1V. 

They havo repaid their cost in a short time, aro not more complicated than 
ordinary Condensing Engines, require much loss water for condensing, no greater 
skill to drive, and are 
ns easily accessible for 
repairs as ordinary 
Engines. 


In cases where Bojl- 
ers are overworked, the 
adoption of these En- 
,. ginos lexis to easy 
: firtng, saving of wear, 
even toar, aud labour, ren- 
dormyold Boilers more 
durable and capable of 
giving off additional 
Engino pewer, thereby saving tho coat of now Boilers, where an increase of power 
is wanted All joints and working prits adjustable. 

N B-- One of theas Engines was run from November 26, 1877, niant and pay, 
until October 28, 1870, without having the stoam shut off (oxovpt on two ocoasions for 
a few hours 10 examine driving belts), boing a continuous run of 712 days of 24 hours 
each, or about 17, 080 hours in all, in all, 


B. DONKIN & G0., Bermondsey, LONDON, 


MANUFACTURERS ALSO OF 
PAPI -MARING MAOCOMINEZNT , 


TURBINES, VALVES FOR STEAM, GAS, WATER AND CHEMICALS, 
GENERAL MILLWORK & MACHINERY. = ™ 


ae re ee —— 








SMITH & COVENTRY’S 


PATENT . TWIST OR GRINDER. 





IT 
THE I8 MADE IN 
ONLY PERFECT FOUR SIZES 
MAOHINE EMBRACING 
A RANGE OF 
FOR GRINDING = 
shied F 4 to 3 in 
DRILLS. rom ys: to : 
in Diameter, 





FOR SALrICHEATE. APPLY. 70 : 
SMT e & COVINTTRY®, 


ORDSAL_ LANE, SALFORD, MANCHESTER, 


i OF PATENT, BPECI AND GENERAL 


LABOUR SAVING MACHINE TOOLS, TWIST DRILL8, &c, 





TWIST DRILLS ALWAYS IN BTOOK AT THE WORKS. 12% 
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For Textile and Ohemical Manufacturers. 
Engineers, Contractors, Dyers, Paper Makers, Millers, &c., &6. 


Also for 


STEAMSHIP, RAILWAY, TELEGRAPH, Agnenltursl, and other Techmal Purposos, 


Are exclusively and actually MANUFAOTURED BY THE 
Limited. 


NORTH BRITISH RUBBER CO., 


Manufactory: CASTLH MILLA, HDINBURGH. 
WAREHOUSES; 57, Moorgate Strest, LONDON. 6, Chariotte Gtreet, MANOHEGTER. 13 & Us, 
Oswald Street, GLASGOW. 2661 


India-Rubber, Gutta-Percha, & Telegraph Works Co. 
WORKS : SILVERTOWN, ESSEX] cLimrrep». (MANUFACTURERS OF 


VULUANISKED INDIA RUBBER feats ee tu the Lords Qommissionera of the Admuiraliy), ‘'Bpecial Quality’ eae ie 
action uf Minera! O11 at High Fresmure Steam, Bhest Bullen, and ‘oer und Tubing  ipeingad Vaives fur arine and Land 
bing, iange-@ 


Uy 
VULCGANIBND INDIA nirnnite BAND CA iu the fa Brioriaw Howe, with Spiral Wire fur Purope, 

witees Mage Compuuting pee CDEL wane Hoar tor Bh 
STKAM PACKING (Indle-Bubber and Canvas), ip Ampere, Ro whl Ones Wasuuas, Rings, &o, of 

every 
Sipvastows Luanicay amesa a Breas Pact Lay Dotter. jb Didin-Rabber Coreh, 
VUCOAK U aU aca ane gage a: 
or 

GARMENTA, FABRICN, Ac (uot affectal Ly the action of Troploal Chlmstoe) -W i 
demoription , gman Gu ai ee Kuss Wre » Wata 
fudia Tobher Collam aad Vroof Beds iilows, 
Botti, ao ERO. WET (ak edo by Vineyat or Hyrci 


Pet mitt Soames 


TELRGRAPH CARILRA —Indte-robber or Gu Bubmart 
Blyuas) Inatrumeuta, Railway Block Signals, 


if 


TAT ee! 


rl mm i 


iil Mt i il i 





Vorcamann Ixpis Hun es er i 

Coata, pea, ngs, every 

sheet for Hospltale Diving Dresses Stted with Vulcoanised 
Lifts ao, 


By Water Beds, Cushions, 
epate Arial | Speaking Tubes, M 
Tea, ve ‘aria * Telegraph Insulator ; Spenn lists ee 


Ba 
lustruments , Yasauyger and Guard Tastenuients 
klude 


vuth 


le, Sturee 
TONKPKLDO APPARATUS an used hy the Barviccs of fected ‘Britain, Unitet Ktates, 60,—A Complete System for Coast Dafauce, with 
amante | “te Be ipa Cay 
NOHE BATTERY in use by H.M. Geueral Post Office, do. 


_ WAREHOUSES: 


Karas, ] zs osHnrE TOMES é BOMS, (1653. 


Maxvuractunurs oF FI 


all the Intent 
Hole Manufacturers of the PATENT MT LECT AN 


Works.in In | France Persan Beaumont: 106, Cannon Street, Lendon 4084 








Thase Glasses will atand a & pressure of 1,900 lbs. ware inoh, and do not change colour, 
MinuattUkeba th 0 Aig Masmer y's uty te Meee. casi ee aie anD 
ef} | 


farred” by use 
IMONTAIA OF APPLICATION 


— Makers 1 Messrs. Kuan & Patent Raamelied G. 
_THR MANOR GLASS WORKS, ASTON, BIRDZINGELAM, (us 





Portable Railways. 


2410 CUSTOMERS USE 


DECAUVILLES PORTABLE RAILWAY 


Awarded 25 GOLD MEDALS, and ALL FIRST PRIZES, 14, for the 
last eight years. 


Railway and Wagons for Sugar Plantations, Farms, Mines, Quarries, 

Contractors, Ironworks, Brick and Cement Works, Docks, Harbours, 

Railway Extensions, fortresses, Military Expeditions, Narrow Ga 
Passenger Lines, and the like. 


FOR PRICES AND PARTICULARS ADDRESS: ArT? 


ROBT. von GLEHN & SONS, 7, Idol Lane, LONDON, £.C. 


ret te fe 











i tt 


SLAG WOOL 2 











m? SILICATE GLOTH zea 
-_ Incombustible, 
Best Non-conductor Extant. 
Apphi 
emova 


 d Re-applicable, 


fa PRICES, ESTIMATES, AND FULL INSTRUCTIONS FREE 
ON APPLICATION TO 


D. ANDERSON & SON, Ltd, 


PATENT PELT MANUFACTURERS, haus 


10, London Street, Fenchurch Street, LORDON ; 118, 
Broomielaw, aLAsGOW ; ie rt Lagan Works, 


whe, 


dea fthavwi Heatton 
Silicate ns apotes 


Ocr. 17, 1884.] ENGINEERING. 2, Se 
8. E. RORRIS C8... HEPBURN & GALE, Limited,|/\\ WEBB & SON, 


















58, 57 & 63, ze 
CURRIERS TANNERS & MANUFACTURERS OF AN TANNERS, CURRIERS, 
TREET, 
ee HIGH STREET, 1T RATHER MACHINE BANDS, HOSE PIPES, FIRRCO\. Felinoncers 
WIRE-SEWN BELTING, AND ALL LEATHER ARTICLES FOR ENGINEERS’ USE. BUCKETS Leather Dressers, 
* Helvetia Leather Belting & Laces, LONG LANE, SOUTHWARK. LONDON, 5016 


‘' PEATHER FIRE HOBE, 
Pump and Hydraulic Leathers, & 








LEROY s 
IMPROVED PATENT NON-CONDUCTING COMPOSITION 


For QOATING BOILERS, STEAM PIPES, and other Steam 
Heated Surfaces. To ent the radiation of heat, eavo fuel 
, a the power of steam, and kee pe 9 stokehole int 
Ir CANNOT oe nie yi COMMUNICA Ai 
TE SRE A eed b 

H.M Government in the Dock Yards, fo, ‘Tron Bollere Combs Tannery, Stowmarket. 
™ covered with this composition, will do the work of four not 
covered. May be seen where {thea bean In use for twelve 

and fifteen years. Estimates given 5343 


F, LEROY & CO., 


Gray St., near Philpot 8t., Commercial Road, LONDON, E. 
Gnfith Street, Lower Broughton, Manchester, and South Shore Road, Gateshoad-on-Tyns, 


 setbellindaneinsiamntdndanahamnstaneteodhte] 






12 First-Class Medals 
AWARDED. 


comer | tates 


Price Lists and Terms on application 


TUCK’S PATENT PACKING 
or Bteam Engines, India-Rubdber Valvos, &o 
MAMAN TUCK & CO LIMITED 


Reg to call sieitien to Une 
‘Trade Mark, 





REDE M. MEAD & CO.’S 
ATHNT “HAGLE” 


EAM PACKING, 


Belt-Lub STEAN bigs ae of low price, for Looe- 
ra, Mining pe, &o. 


eon : 65, 5 Watling Btreat, 
Works: Kxnnincton Roan, LoNnow, 8 £. 
Avo at Putiapaveni, U.B A. $A30 


annexed : ine i 
In future will oy og 
sach } Jenn hof TUO PATENT 
1 PACK! aa alao wpon the 
Valves fruaranteed quality) 
Ahest India- Rubber Buffer 
Tublng, Banding, &a, 








WW. BEIMEREEISE EL. D'S 


FOSSIL MEAL COMPOSITION 


(NON-CONDUCTING MATERIAL) 


FOR COVERING BOILERS & STEAM PIPES. 


HRrought out in 1879, used alrcad man noaes of steam users oj] over the world 

TWO MEDALS AT AMSTERDA eB TION, <Aocording to testa made by Mr D 

kK Clark, tho cmincnt testing dngineer, one owt. of Foestl Meal Compoaition applied to 

Ateam Ae which are exposed to the bakers it and peed wereiny cs cay and ce cas all the yoar 

round, will save 15 to 20 tous of beat Welsh § unatities 

H M ‘a Government In the Dockyards, &o , after or RROENT trial trial in sped tlon with 
other Coverings used hitherto Bee Report of Trial in issue of Sopt lat, 1888, 


A. HAACKE & CO., 20 oe or ROMS PAVERS oOL 


Soin Acenta —For South Wales and Monmouth W H CULLEN, %, Gordon Road, Roath, Cardiff 
For Scotland GEORGE BLAIR, ss. Qneen Btrect, Glasgow, 6284 


ng pe — a 


KEE ‘NAN’ S sensi st store 


It prevents the radiation of 


Contrastors to the 
Admiralty. 


een 118, , Canon 8¢,, E.0. Lrvwmpoou 42, Crarz: 
CARDIFF : 108, Born Docus Worxs. LaMBpTi 








SP aa Seca ITE EA IES EE I RRC SAE 
ROBT. ROBSOMS 





~OHNCRIN & 0, 


Albert Engine Works, 


x. HX EL. 


MARINE ENGINES & BOILERS, 


STEAM LAUNCHES, nadt Prevents the radi , 
DONKEY PUMPS & STEAM wincues, | PATENT es apemgtr| Stony dn, 








21, GRAINGER f STRERT WEST 
NEWOASTLE-ON-TYNE, 


ORMEROD, CRIERSON & CO. 





PATTERNS OF SPUR WHEELS, BEY ey 
MITRE WHEELS, WITH TEETH CUT BY MACHINERY. 
Also Fly Whools, Driving Pulleys, and Druma oan be 
supplied Bored and Timed if requlrod 

taloguea on application Also Manuls turers of Blast 
eecne Coll nud cther deacriptiona of Htstousry Engines 
aul Rollers, MIU Gearing Oranos atid Turtitatdea, aa. 
London Office’ & WESTMINATER CHAMBERS 

VICTORIA STREET, 8 W bY 24 


rel not affected by the 
eather or Wot, and y, the 
only effective non-conductor, 
It adhores to vosselu of ovary 


shape and in eve Pee 
aithont any Sxteria: external tak : 


Cran’s Patent Signal Whistles, 


wre 


Marine Repatra thoroughly, economically, 


NON-CONDUCTING 
and quickly porformed. 4204 


au DRANCHES ON Ti reeates.1 DABIER MACHE 
VULCANITE 


Tansvrg Inpra-Ropser Come Co. 
Lonpon Warsnovuse: F. WINTER, 


138, LONDON WALL, WOOD STREET, E.C. 


EBONITE. « 


mise ceri MACHINERY 
QF ALL DESCRIPTIONS. 
‘PATENT CAPSTANS, CRANES, &o, 


FOR DOOKS, RAILWAYS, GAS 
WORKS, WHARVES, 
WAREHOUSES, AND OTHER 
PURPOSES. 


ENGINES, BNILERS, AND GENERAL MAOHINERY 
W. L. WILLIAMS, 
2, WESTMINSTER CHAMBERS, 
LONDON, S.W. 4 


GREAVES'S BLUE LIAS LIME aa Paar geen oe 


“AES “4 cf TERA Cee : Seeeatae at ES is 773 = 
And PORTLAND CEMENT. : 


GREAVES, BULL & LAKIN C. MONCH’S PATENTS AND LI LIGENSES 


caret the above and gra Lise Cementa to 
With the EXOLUSIVE RIGHTS of APPLYING FLUID Pre sete rr for yh SC RXTNGUIRLInG of FIRE, 


of We b vail, or eart; and to 
every ong 2 by ral and bons direct Semeeeaccenasnee 
Stockton, ae and Harbury Works, ARB FO BE SOLED through 6207 HOR ATIO NELSON 
THE INTEREATIONAL TECHNICAL OFFICE FOR CARBONIG, ACD INDUSTRY, | Sete Agent sor Great Britain and Belgium, 
LIN, W., Markgrafenstrasse 84, BERL! 90, WORSHIP STREET, LONDON, £.0, 





For Staples Relnwicas: Raferenoes, & further 
Partwulars, apply to 


MATTHEW KEENAN. 
SOLH MANUFACTURER, 
ARMAGH WORKS, TREDECAR ROAD, NORTH BOW, LONDON, £. 


etalon ite: Ae oe TE OR fT Pi RR ene = - 














SHARPLES IMPROVED 
HIGH SPEED AUTOMATICALLY-COVERNED ENCINES 
From 4 to 25 250-Horse Power. 


and p particulars, apply to 


HENRY ‘COLEY! Mansion House Chambers, 


11, QUEEN ’VICTOKIA STREET, EC S307 


MECHANICAL 


deh CLEANER, 


JOHN OAKEY & SONS, 


GENUINE EMERY, HIGHEST AWARD 

EMERY CLOTH, _ Philadelphia, 1078, 

Wollington Mills, GLASS PAPER, ee 
LONDON, 8.5. _ BLACK. LEAD, &e. 














From Mosars. SPILLES. & CO., Cardiff. 
‘(Brp,~ We have found your Koller Cleaner, that we 
have had on trial on one of our boilors for the past 
three maskthe. aatixfactory, and wo should be glad of 
your account. You will please furnish us with kethnates 
for (xing one Cleaner or cach of Threa New Boilers.” 





Ohie? Offiaes : eee 
Depots: WORCESTER WHARF, BIRMINGHAM, 
18, SOUTH WHARF, PADDINGTON, W 6170 


XX ENGINEERING. Oct. 17, 1884. 


GERMISTON IRONWORKS, [Contractors to Her Majesty's War Department. 
PETERSHILL ROAD, GLASGOW. THOT WATER on wy 










PIPES AND CONNECTIONS 


ARROL BROTHERS)" QS 






iS 


Engineers & Smiths, wate A \\ > 5 Hot Air Apparatus 
ee MANUFACTURERS OF AN. Ws —— ERECTED COMPLETE. ——~ sw 


IRON & STEEL THE LARGEST AND MOST OOMPLETE STOOK IN THE TRADE. 
Catalogue Gratis. Illustrated Price Book, 15th th Edition, Price 1s. 


ae) ‘ BRIDGES, Sal (CLAYTON & SHUTTLEWORTE, 


ES The Royal Agrioultural Society of England have 
awarded every FIRST PRIZE to CLAYTON AND 
SHUTTLEWORTH for PORTABLE and other 
STEAM ENGINES since 1868, and PRIZES at 















——_— 


EIFFEL’S PATENT | CHE PORTABLE BRIDGES 














Gen is A i (Aan: er omen every MEETING at which they have com- 
Army, Failways, es ny a eo oa, . Exliinane peted since 1849. 
Ce 4 a ~s | . _ ee “Ni ee ‘ 
(Fels Ae Mis tnt ten ee a ie pea ree lee. Steam Engines, | Portable and Fixed. (Over er 2A, 500 Sold) 
Ties Deidses, it eteel Cin be erected by ardin sy workmen, easily taeen to peces and Thrashing Machines, (Over 19,5 500 Sold). 


pen ul ose four om ceaeame Fidities with orreat wtreng th. 


Straw, Corn & Hay Elevators. Chaff Cutters for Steam Power. 


Grinding Mills. Saw Benches. Traction Engines, &c. 
AT THE WORKS OF MI. EIFFEL, 46, RUE FOUQUET, er, ae ee 
LEVALLOIS-PERRET (SEINE). FRANCE. GOLD MEDAL and First Class Certi-|Gold Medals and other Prizes have 


been awarded to 
A LARGE NUMBER OF THESE BRIOGES HAVE BCEN SOLD IN COCHIN CHINA, penteat tae iat international CLAYTON AND SHUTTLEWORTH 
SUNDGAL, FRANCE, BELGIUM, ROUMANIA, AND TO THE MINISTER Exhibition, 1883-4. at all the tmportant International 
OF WAR, MINISTER OF THE MARINE, AND TO THE MINISTER FOR THE COLONICS. and Colonial Exhibitions, including : 
THE ONLY GOLD MEDAL Tonton 1851 & 1863: ; 
PROSPECTUS AND PARTICULARS SENT POST FREE ON APPLICATION. avantel aoe nae fe5t a TOE: 


Pa 
R. DAGLISH & CO . PORTABLE STEAM ENGINES.| Vienna, 1857, 1866, and 1878. 
OO., st. Helens, LANCASHIRE — a ee 
ee 1768 Ma Catalogues in English and in all European Languages free on application. .5.. 


“EUREKA” GAUGE GLASSES. 


We beg to call your attention to our HURHE.A Cauge Glasses, which are unequalled for 
DURABILITY having been tested up to 8, 900 Ibs, presaure to the square inch. 
They are made perfectly parallel, and will bear any variation of temperature, They will 
not change colour. ——!0'——— 
THIS TITBRODWIEA X:.. 
From Messrs, Easton & Andenson, Krith Iron Works, Erith, Kent. 

** The Gauge Boot om sent us were § mch diam., and about ; inch bore, and shai 
from 2,400 to per square inch burstin preenure We want them stro 
than this, If = Onin 7 inch outside diam and f ch bore is hkely to stand a higher 
pressuro, please send us a dozen such glasses, aay 14 or 18 inches long, aa you a 

INVENTORS AND SOLE MANUFACTURERS. 


TOMEY & SONS, Tay Glass Works, Perth, N.B. B. 


I Ee See eed ete 


WALKER 9 CORRUGATED IRON WORKS. 


IRON ROOFS, WORKSHOPS, STORES, 
COTTAGES, CHURCHES, SCHOOLS, &. 


FOR TOMB OR RXPORT. 
ESTIMATES and DESIGNS on application to 
M. H. DAVIES 886 
GRANGE ROAD, BERMONDSEY, 8.E —Earasiiguap 1990, 


MURDOCH’S PATENT 


Pal COMGIMTONIRNORS 


EASILY TABLE, DURAS EASILY ADJ USTED 
to speed desired while ee. 


Tet coal? : Prices and partwulara to be Aad 
eee WH. MURDOCH & CO., 
cae a , CARLTON PLAOE, 
| GLAS GO’. 


MAEERA ALSO OF any 
SILVER’S MARINE ENGINE GOVERNORS, 


THESE BRIDGES CAN Bt SEZFN ERECTED AND READY TO BE DELIVERED 














Gur Machine, tested by the jase sea n 45 minutes, t 
awarded First Clase Oertiticate and Gold Medal in saaeatition et Insproved Blake which we were 


SEB OUR MACHINES AT THE 
Grystal Palace Exhibition, London, a. 


W. H, BAXTER & CO, ALBION STREET, LEEDS. 


__ OCT. T. 17, 1884.) 


~W. A. MARTIN & CO., 


PATENTEES AND MANUFACTURERS OF 


SMOKE CONSUMING FURNACE DOORS 
AND GRATES. 


ee ere 


‘Thousands of. of Furnaces have been fitted with these 
appliances and are working successfully. 
N.B.—THE PATENT FOR MARTIN'S FIRE DOOR 
WAS PROLONGED JANUARY 2th, 1881. 
















= Be wsnriniy paren FuRWAce= CRATE == 
2 T=s2- LONDON, — 


* aa Cy 
NMFS Te cae 


POCOCK STREET, BLACKFRIARS. RD. 


LONDON, 1 3.1. 


THE HUNSLET ENCINE 


COMPANY 


LOCOMOTIVE 
TANK ENGINES 


Of all descriptions and any vise, fur 


Ironworks, Collieries, 
Contractors, Docks, 
Manufactories, 
Branch Railways, 

c., 
Specially deaigned for any cir 
cumstances, or to sult any 
Gauge of Railway 4291 


ARRANGEMENTS MADE FOR 
MIRE 


: On Purchasing Lease or other 
wige 
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KAYE'S NEW PATENT 
CORRUGATED OIL-CAN S 


WITH PATENT FEEDHOLE. 
These Oll-cans beside effecting « great sa in O11 over all 
others are touch atronger than cast. 


Sample will bs forwarded Post Free on receipt af fs. ln Stamps 
BOLE MAKERS— 


JOSEPH KAYE & C0.. 93, HIGH HOLBORN LONDON, W.C. 
___AND BANK WORKS, KIRKSTALL, LEEDS _ 4006 


LYNN IMPROVED AUTOMATIC HAND and STEAM 
STEERING APPARATUS. 


This Machine ta the atrongest and moat compact at 
pia in the market 
jare baa been taken to embody every known im 
acne fo tte constr tion, so that we have po 
eaiiatiun in offering it as a perfet Hand and 
Bream Ateering Geir 
Partloular attention bias Teeu given fo the Hand 
Gear (which has becn completely wvaticokad 1 y mont 
othor Maker) This part of the Machine has been 
proneunckl anagyuaglad for power and qulokhesa of 
action by On sand Ctficara who havetried it at aca. 
It will be observed that we have mluptadl the Double 
Helical Wheel system of gearing inwhich backlash 
and noise are almost oumplet oly dispensed with anal 
t eannot be surpassed atr sand durahili 
ealen beg to raw rele ta the common Chain 
Barre! which we fit, the Chain leading from the under 
aide From practiaal pain ieepata wo know tha to bey 
more raliabloarrangement than the PitohChain Bheave 
co in use, over which the Hteering Chains are 
ae tow to aip—batag therefore a source of danger 
ly automatic, the Ragiteranponil 
are ts the action of the Steeraman dina tat in either 
dire tion, so that as A Cours cAD by 
team as ‘by Hand power 
The economical working {4 another conspicuous 
feature in this Machina, only 20 revolutions of the 
Engino being heoessary to put tha Ruddar from "hard 
over to "bard over,” as compared with 190 to 140 tn 
the Woroi-and Wheel bh ot Gears in use 
quently thore is a in Beant ADd wear 
and tear are red toa mila das. This wil! also 
be found advantageous in steering 4 Compas Coures 
only half a revolution of the Engins efther way being 
sufficient fur the purpeuse, although we recommend the 
use ul Hand aie lapel Sahar which {in this Mavhine} 
has been proved to auswer the purpose alalrably, re- 
serving the Bteaun power for ri vers and narrow channels 
Kvery Machine is Snished in Arvt-olass style ani 
fh fully tried under before leaving the Works, 
pio the Materials anal Workonanal & are guaranteed 
B tor Hix Months, asin Marine Fagines, 
S TReuswal Upper &ridge Gear ts mapped when required 
fnapection under Steam at the Work esate 
@ULE MAKERS 


JOHNLYNN & CO., 


8T. LUKE'S ENGINE WORKS, 
isSsUNDHRLAND. 
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|THE FARNLEY IRON Col COMPANY, LIMITED, 


PARNLEY, near Sicehaad Manufacturers ot 





SCRIVEN & CO. 


(Late BCRIVEN & HOLDSWORTH) 
LEEDS OLD FOUNDRY, 
MARSEH LAW, 1.HEIDS. 


SILVER MEDAL, TYNEMOUTH, 1882, 


LABOUR-SAVING MACHINE TOOLS 


SPECIAL APPLIANCES 
FOR 


Tron Ship Builders, Engineers, 
and Boiler Makers. 








«700 
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MULLER'S 
PATENT CAS GENERATON AND 
CAS ENGINE COMBINED. 


4 fy For power in ail places where Cow 
‘? 4 (lan cannot be liad 
The Kogioe makoa the Gaa by which 
itis dnmven 
Bend for Unarruteal Catalogue by 


1 MUITRR BIRMINQHAM 


MULLER’S ALPHA 


PATENI 


GAS-MAKING MACHINE. 


Gas proluoed! without fire or heat 
For Lighting al) place whore (val 
Gas ja unvbdtalnabie 


Aizen, 12 to 500 Lighta and above _ 
Pnoos, 16 GUINEAS upwards | 


Miechine Miller a faire te g is (dite tlpAal | 
Bile prodult le gme mum fer et aon 


pep eMaete Soe 
Piety a 


Muller a Alpe tlashercitiings Magchine 
Krzeaugt Gas ohne Fever und ohne Hit ¢ 








H 





Mdyguinas de dftiller pura hacer gas 
{Alpha} 


chaleur Killa pert & delatrer tone les on | Zum Erleuchten von Grlen an deawean ken! Produce yas alo fuego ml calur | binke 
froits ot 1 on ne pot 6 pra ures du gaa de! Kolleugag au balen ist para aluatear lugares en que ono puede 
charbon Fut 12 bin 500 Brenner Proporciuunteso gaa de carbon 
Types , do 12 & 000 beos et au-dessus Proia le Guinean util dariber | Thy = d@ 12 4 500 tuecheros y mas 
| 
Prix a partir de 16 gulncen Millers Goserteuger und Maa maschine Precio do partir de 1f guiness 
Gérh ateur de gas of machine d gar reunts Percirigt Cenerador degre uuida con und milguese 


Patenta Miter Kraftmaachine far Orte oline Qua fab de goa patents da Mallar 
Machine motrice pour tous jes endnote) ik Maquina motors parn tudes low puntos cu 
of lun ba pas gas dle charbon Tue Maachine berertet dos Gnas welche Uae 0 hay gae de carbon, 
La machine produit le gay qui la met en ale iu Bewaguiny aetet Lo ronjuing prvduces eb gaa gi la pon 
ah Preaverieichniine auf Ferlangen ea &U pines hap baled 
Hemarndter das ca’ bertchan non Pulanss cutdlogos tiust rade i 


uit MULLER BIRMINGHAM H L MULLER, BIRMINGHAM 


oe iiustréa ol 
MULLER BIRMINQHAM 
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ARROL'S PATENT PORTABLE 
HYDRAULIC RIVETTING MACHINES, 
© — 


we) 





Land and Marine 


BOILERS, 


WAGON 
Undercarriages, 


GIRDERS, 


GAS-HOLDERS, 
SHIPWORK, 


For all information and Pricca 
appl) to 


SOLE AGENTS, 


WF. RILMER 


40 CO., 
ENGINEERS, 


Iron Merchants and Contractors, 


HAMBURG CHAMBERS, 


QUAYSIDE, 


N 








dic, do, NEWCASTLE-ON-TYNE 


LARGE NUMBER IN USH AT ‘HOME AND ABROAD, 


XXil 
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OR MOISTURE 


law 


i CU ENGINEERING a suse 


STEAM BOILERS - 


OF EVERY DESCRIPTION 


IN STEEL AND IRON. -—. 


a ee eg 
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» 28? ° eal DUCKITT, Exchange Buildings G, 
King Street, Newcastle-on-Tyne. 


ee -_—— 


ALL RIVET HOLES DRILLED 
IN eee 


oe. ete, AL si 


REPRESENTATIVES. 
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Sore AGENTS FOR THE Dutcn Coxonigs: 


J. A. CEULEN & CO., Stadhouderskade 138, _ Amsterdam, and Soerabaija. sao 5080 


HE ~ TOWER" SPHERICAL ENGINE. 


THE BEST RNGINE 


=, DYNAMOS, STEAM LAUNCHES, 
; BLOWERS, PUMPS, 
ey «And 
arg LMS) EOONOM 
SPECIAL ADVANTAGES. 
Steadiness of Motion. No Recipro 
cating Action Economy of Steam 
Fewnesa of Varta 
Croating or Belting entirely dispensed 
with 
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dee cay GH neta 
Y,a@ oe GUL ARITY 4 required 
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sw ‘ally! Wr ie 


n= ms ih 
Less Space occupied, and Leas Weight 
than any other iene {an Kngine 
reaheing  $0-HP 
WL ishing ouly 80 Ibs 
Working Parts perfect Hse as and 
entirely closed, and therefore 11 
acccasible to grit, eats or col dust 


on the brake 


i: LONDON AGENTS. 4308 

tiie LEWIS OLRIOK & CO., 
27, LEADENHALL STREET, E.C. 

PATENTEES AND MANUFACTURERS — 


HEENAN & FROUDE ~ MANCHESTER. 
JOHN FERNIHOUGH & SONS, 


Victoria Iron Works, 









BOILERS 


AND 


STEEL BOILERS 


OF ANY TYPE. 


WELDING, FLANCINC, DRILLING, PLANING, AND 
RIVETTING BY SPECIAL MACHINERY. 


a ee, 





pe 


“ATKINS & CO., 


a P ENGINEERS AND MACHINISTS, 


Oy Specie! Tool Works, Stanley Street, SHEFFIELD, 


ES PATENTEES AND SOLE MANUFACTURRRS 


nol PRIOR S exrexr COMPENSATING PISTON RINGS 


Beverley’s Patent Lathes aad Radial pobaeaned Machines. 
——~- GARVIES' PATENT BOILER DRILLING MAG 
PLANING, SLOTTING, SLOT-DRILLING, - AACE "T0013 § GENERALLY, 


On UT TING, | practical and diameter, from 
BOW Oe el Poerews—& BPROIALITE. 4000 


PRIOR 'S | PATE > 


: = 
a 


COMPENSATING 


V_RINGS & get 


‘a 





a 


LS N ie he 


. __ Oct. 17, 1884.) ENGINEERING. XXMD 
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CALCUTTA EXHIBITION —2 ° First Olass Certificates & 2 Gold Medals, & 2; First Class Oertificates & 2Silver Medals.) pci eee 


RUSTON PROCTOR & C° LINCOLN nan ICES 
—" Se LUBRICATING OILS. 













$0 


NAVVIES 


Mark. 





NOLD. | price’s sPECLAL GAS ENGINE OL, 
ve A a: fc Strongly recommended hy MEkssra 
o en — = jee ae came Orossuey Bros, Lrp., MANCHESTER, 
ie a a ae Pe ee ay PRICE'S COMPOUND ENGINE OIL, 
For Marine Engines and Locomotives 


SOLD. 


= mn ae (ee oe ee PRICE'S SHERWOOD SPERM OL, 


” Se oe Pes . a woe LISS Ss eee 4oc3 = . = : For General Machinery. 
vs = aes iil =~ ae e : . ee 


eee oe ee PRICES CYLINDER OILS 
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DUNBAR & RUSTON'S PATENT STEAM NAVVY,| "=! mux sana 
Unapproachable by any other machine for handiness and efficiency in work. PRICE'S RANGOON OIL. 
Requires two men and a boy to drive tho Engine and giide the Machine, excavates and delivers im trucks the hardest clay and maternal me 
known (not being ruck), at the rate of from 400 to 600 cubic yards per day —Full details, with pncos on application ta 4006 As recommended by 


_SHEAF IRON WORKS, LINCOLN; OR 20, BUDGE ROW, LONDON. ek WAR OFFICE AUTHORITIES, 


fee iil ‘For the preservation of Smany Arms and 


THE BARROW SECTIONAL BOILER, “22 


PRICE'S PATENT CANDLE COY., LIMITED, 
SAFETY, ECONOMY, > High-Pressure, Superhe: Superheated SteaM, | som ees LONDON. oe 
DURABILITY. “tae” 


120,000 HP. ALREADY SUPPLIED, | °°*" TY GOARANTEED 
— s-stim All TESTED to 300 Ibs. PER SQUARE INCH. } 


WY, “Ui 


















Important Improvements. Oonsiderable Reduction in 

Number of Joints, Made entiroly of Wrought Iron Tubes. 

Greatly ee Steam Space. Bim icity of Construction 

and Setti Economy of Fuel and Space. Portability. 
onomy of Freight and Transport. 


a en ne tt te 


Numerous Testimonials after 10 to 15 years’ use. 





Price Lists, with Testimonials and full particulars on appli- 
cation to the Manufacturers, 


THE 


Pade = BARROW SHIPBUILDING CO? 


(LLIMTLYPHD), 


BaniOw: IN-FURNESS, 


R OF TUB SOLB LONDON ACGKNTS, 4796 


THE MACHINERY be HARDWARE COMPANY, <a 147, ‘Quem Victoria St, London, EAC. 


H. M. WILSON, 


MARIN ES & GRIN BYR ALL, AYN Gin HE RR, 


BLYTH FOUNDRY AND ENGINE WORKS, ee NORTHUMBERLAND, ° Ss 
SHIP REPAIRS 


——— a Yorkshire Crucible Stee! Casting Pound, 
JOHN "BEDFORD & SONS, LION WORKS, "SHEFFIELD, DEWSBURY ROAD, LEEDS. 


COAL PRODUCTS 


JAMESON’S COKING PROCESS 


Applicable to any ordinary coke oven 
and all deseriptions of coal. 


Ovor 800 ovene are already - work or arranged for 
by owners of over 10,000 oven 
At a nominal cost this ¢ irociae saves the volatile 
roducta of coal and rich burning gas, and gives 
noreased yield of coke of Improved quality. 
eee (EF rt 






















ADVANTAGER.—Tho weakest parts of other 
Pee ratchet braces are atrengthoned in this tool, The 
5 ha teeth are well arotentad: and cannot be broken or 
- be cloggett with dirt The strain 1a sustained 
by all the teeth together /t 1@ cheap, 


FOR PARTICULARA APFLY TO 4822 


Apvantaans,-—/t works easily (works quickly, and iwill JAMESON’S PATENT COKING CO., Ltd., 


not clog. It is strong, and cheaper than the onary Clybuen '8T NICTIOLAS CHAMBFRS, NEWCASTLE on TYNE 

















Steamers. 





For further davlicalncs apply te = m2 


o 
GEORGE BLAIR, 88, ce St., Glasgow. 


ETNA WORKS, 
SMETHWICK, 


Near BIRMINGHAM, 


of 








Ol Tanks Mellin, ote Oruetbiea, 
Malt Deus Arch an ange Hollern, 
aint every descriptluy « Genera) Iron 


Work 4024 


Drawings, Specifications, and 
Estimates Supplied. 
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EMPLOYERS’ LIABILITY ACCIDENTS 
ALL ACCIDENTS DURING EMPLOYMENT 
GENERAL ACCIDENTS, 
RAILWAY AND MARINE ACCIDENTS 
KEDPLITY QUARANTEES 
FACILITIBN FOR BOLLE INBUKANOE 


he Employers’ Liability 


ASSURANCE CORPORATION (Litnlted) 

4 and 85, King William Strect, London, EC 
Capital 41,000,000 Fully subscribed £500,000 
Paid up £100,000 
Pornons puaiired about 800,000 

Namoasof workinen not required , premium charged 
on total wages at 2p pur cant and ‘upwards 

Protection granted durlug iasuc of Polis 

Heduecd rates for GananaL Accipants with bonus 
on all renawols 

Collective Fidelity Guarantee Polloies for any nun 
ber of perrons 

Applications for Agenctes Ins Itod 


BTANLEY BROWN 8220 


General Managor 
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H. FORD SMITH, 
Seddon Street, Salford, MANCHESTER. 


FINISHED, PLAIN, & HEADED KEYS 
TAPER PINS. 


Feared.” WESTON'S 


NW 
"“PATENT GEARED" 


PULLEY 
BLOCKS. 


The Now “Patent Geared” Blocks 

are mauwfactiired with great caro, and 

of the best mata rials throughout, and 
are In cvery sense 


SAFETY 
HOISTING MAOHINES 


With the "Patnyt Grarep” Blocks 
aman oan lift from 2,000 to 4,000 Tbs , 
a being two or three ‘umes. the hfting 

wb powor of the eae? Differential Blocka 


ILLUSTRATED ~PRIGE LISTS FREE 


ON APPLICATION TO TUR 


SOLE MAKERS. 


JOHN CROWLEY & CO. Sheffield 


Phas give the Name of thie Paper. 
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Arran act whe no Fotndation or Chimney Stalk budag necessary, they 
e}ein he aefod or removed with very litle trouble or expense, nud are 
wall ad qpte? for hain ur (8reren use 


* 
Ocr. 17, 1884. ¥ 


28, Mark Lane, London, HE. C. —Works : Wickham Market, Suffolk, England. 
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RR a RN 
fae ce bles illustrates Menara W & B ‘s improved 
fd gis Atted with their New Auto 
may reas Valvo (Low's Patent) aa manufactured 
and exhibited by them at the Royal Agricultural 
Boctety, England, mecting at Shrowabury in 1894 
(nide Enatnwan and EXoimanino, of 12th Bopt ), 60 con- 
structed that the Platons, Rods, and other working 
parts may be as cal withdra or dlaconnected for 
oxamination and re asin the simplor Enginow, 


a 






eal : Foundations and Fixing Simple. 
A High-class Engine at Moderate Price, 

TERMS ARRANGED WITH OTHER MAKERS FOR 
ROYALTY TO USE PATENT CUT-OFF. 


FOR CHEAPNESS, ECONOMY, & EFFICIENCY 


UNRIVALLED, 
STEAM USERS SEND FOR PRICES, 
BOILERS @ ALL KINDS. 


SE ANI MES or NG! Conde NES 


= 
ima 


sure 


WHITMORE & BINVON’B NEWLY IMPROVED “FUEL sivind " COMPOUND ENGINE 


Hi all ORIZ ON TAL N G| NES M MAKERS ALSO OF 


_ Compound, be art ny, & Non-Conden Upto HW HP Nom High pressure 











are STANNARM’S PATENT ponte 
{" 
| PENDULUM PUMPS AND PUMPING ENGINES |ewemcs 
Aro the SIMPLEST and QHEAPEST for Boiler Feeding, Mining, and all other purposes’ Every Pump tested FORGES 
Jn steam and water beforo loaylny the Works Bost ‘aterial and Workmansh)p Guarantocd FANS 
—— THOUSANDS IN USE AT HOM® AND ABROAD. — 
ee _ GINGLE AOTING, _ _ DOUBLE AOTING. sae ore 
aaa eid LIFTS 
Hah Leurt oxtie 0. in| af | om} 1078 fat [1p PULLEY BLOOKS 
Pricead/d London 24 ts £65! £7 (8101218 12; £16 | 2t9 | 217) e231! 295] £29 | - 285 £53 | B84 PUMPS 
Aang Be 0 cu oeet laneer oa a ee cae i aa ee | PRERBES 
ESTABLIGHED 1835, LONDON, SE. WELL BORING 
J, STANNAH, Engineer, 20, SOUTHWARK BRIDGE RD., TOOLS sot 


“THE CALEDONIAN TUBE COMPANY, 


Established 1844, 


Manufacturors of 
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IRON & STEEL BOILER _ TUBES 


ighficlds 


PERRY & SON, 772%" BILSTON, ENGLAND, 


CHILLED & GRAIN ROLLS. 


Up to largest mses, turned for rolling all kinda of metal 
PERRY’S PATENT MACHINE-MADE WHEELS, by which perfect 


accuracy is insured. 


STEAM, BLOWING, & WINDING ENGINES, with patent adjustable 


spring pistons, 


PUNCHING & SHEARING MACHINES, and all kinds of ROLLING MILL 
MACHINERY. Castings of every description. J*lour Mil 
and other Rolls Ground and Polished, 620d 


—— ra + et 





MACHINERY OF ALL DESCRIPTIONS SUPPLIED UPON THH 


PURCHASE-HIRE SYSTEM 


By the MACHINERY PURCHASE HIRE Co,, : 


Prospectus on Application. | Catalogues and Price Lists. | 147, QUEEN VICTORIA STREET, LONDON, E.C. _ 


F PUMPING AND WINDING ENGINES, 


For Winding or Pumping, eusner soparately or combined 









PORTABLE WINDING ENGINES, on Oarriage cna ‘Wheels, 
With One or hs Drums, suited for Plt Sinking, &. 


en a i on naa 


1m roved STEAM EXCAVATOR or “‘NAVVY,” STEAM CRANES, HOISTS, LOCO- 
MOTIVES, and others of our CHAPLINS’ Patent STEAM ENGINES and BOILERS 


ALWAYS IN STOUK GR IN PROURKSA, 
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et oe ; 7 . _— PATENTERS AND GOLE MANUFACTURERS: 09 
og athe Me nee aro ssiecialig a ae for Pita, A Ti Hix. CHA PiILIIN && COO. 

Quarries au They are cxcoodingly simplo in ORANSTON HILL ENGINE WORKS, GLASGOW; 

AND 63, QUEEN VicToRI4 STREET, Lonpon, EC. 


Sizes from 2 to 2b horse powcr 


Ocr. 17, 1884.] 
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THE CLERC AND BUREAU DYNAMO. 


CONSTRUCTED BY THE ELECTRIC SUN LAMP AND POWER COMPANY. 


ELECTRIC LIGHTING AT THE INTER. 
NATIONAL HEALTH EXHIBITION. 
No. IX 

THE cascades at the ends of the two ponds which 
run down euch do of the grounds, the Pavilion and 
rounds of tho Water Companies’ exhibit, and the 
uke o¢ Westininster’s iron coluinn, are dlumimated 
by tif Electric Sun Lamp and Power Company of 6, 
Rudinghoure-atreet, Regent-streat Sinoe the date 
of our former notice* the aun lamp, or as it was 
ther. called the ‘Jampe solu,” has undergone con- 
siderable simplification, and the complicated block 
mm which the carbons were burned has been reduced 








* See ENGINEERING, Vol. xxxu., page 454, 
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In 812@ and cost. 


The principle, however, remains 
the same 
is entirely subordinated to 1ts heating capacity, the 
carbons being practically hidden from view with a 
block of Carrara marble, through which the are plays, 
raising it to a ligh prtch of incandesconce The 
glowing stone gives off rays of a warm and golden 
tint which differs very much in their character from 
those of an ordinary are lamp, bomg quite free from 
the usual moonlight charactor, and very steady The 
hyht depends upon the temperature gf the marblo, 
and consequently does not roadily bond to Varia- 
tion in the structure and composition of the carbons, 
or to oscillations in tho speed of the ongme 

Tho block acts asa reservoir of heat, and likewise 


The light-giving powor of the voltme acc , 


} forms a yuide for the mec, which cannot trave 
}round and round the embons, casting a brithant 
hight to one side and httle or none to the other, as 
it is very apt to do whon left to its own regulation 
| The effect obtained at the Health Exiubition is very 
| pleasing, particularly at the cascades, and by its 
ruddy glow catches the eye immediately, bemyg 
heer fron the appearance of both arc and im- 
candoscence lamps of the ordinary type There are 
twenty-two lamps im alt— five m the Water Com 
panies’ Pavilion, five on tho Duko of Westminster's 
standard, four on the cascades, four mm the onyine 
sheds, und four in the store room 

The annexed engiaving shows diagrammatically 
the exsential part of a sun lamp Two carbons, 
each about Oi long, are pressed hy springs into 
two recesses ina block of marble One of the 
carbons iw tubular and canes withm i a second 








carbon pone, which can be pushed forward when 
desired, through a passage jomung the two recesses, 
until it meets the other —that 1s, the sold cathou 

The object of this is to enable the arc to be estab- 
lished when the Jamp is started or when it becumes 
accidentally oxtinguished Formerly, when the two 
carbone met at an angle, instead, as how, of being 
in the aame sfraght lins, they were yomed hy a wick 
of carbon, asin the Jablochkoft candles, but this did 
hot pornut of them beme readily rehghted, and has 
beenabandoned favour of the present arrangement 

Below the hne of the recesses mite whieh the cur- 
bons abut, and centrally between them, 18) an 
inverted crater, from which th: light is emitted 

A section of this crater taken in the centre line 
of the catbons is conoidal, while a section at rysht 
‘angles to this resembles an inverted eutte: The 
whole of the under surface becomes incandescent, 
[and throws its light downwards im dive.ng di 

foe eovering an ¢liptioal area of floor space 

| 


This is a great unprovement on the orgmal form of 
the mmblo block, which emitted a cone of hight 
which at moderate clevations did not cover a Tago 
aren = For most indoor purposes, and alse for street 
lihting, a greater Jongth of illumination is 1¢- 
quired in one direction than another and a lamp 
which gives an equal effect all round wastes nach 
of its power on the walls and other surre ndings 
Tho marble block 18 mounted in a cast iron box, 
from the opposite sides of which there emergo twa 
tubes to canny the carbons = Thoro aro constantly 
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presacd towards each other by arms attached to the 
ends of conled springs, as shown in the lower figure 
on the preceding page, which illustrates a sun lamp 
with the globe removed The mner carbon which 
catablishes the arc, 18 either operated by hand or 
autonmtically, according to the construction of the 
lamp In the former case a cord, depending from 
the lamp, is attached to a rod which abuts against 
the pencd, and when the cord a9 pulled the rod 
ws pressed forward and then recedes as the cord 14 
released When tho action iw automatic there 1s 
mounted on the finamo na high resistance solenoid 
maderived circuit When the circuit 14 established 
the current raises the core of the solenoid, Thuis 1s 
coupled by a lover and 4 pawl and ratchot wheel to 
no dium, around which there paases a weighted 
coud connected to a lover attached to the earhon 
pene) When the core mses the pene is pushed 
forwmd, and as soon as at touches the opposite 
carbon 2 fresh ciromt 1 opened to the current 
nerods the are Tho solenoid 1 cut out of circuit 
hy the safety awitch described below, unmediately 
Joxos ita powor, and ifs core fatla, rotating the 
drum and drawing back the pencil to establish the 
arc. 

All the lamps are arranged in series, and there- 
foro need to bo supplemented by self-acting switches 
to prevont the extinction of one breaking the circuit 
to all the rest, A switch ia mounted above cach 
lamp, and comprisos a solunoid with two mercury 
contacts When the circuit is mtact tho aolenod 
isin series with the arc, and as long as the Jamp 
walight tho current flows though it, keeping the 
core ruaed, and holding one of the contact pieces 
it carries out of the moreury cup which 18 situated 
helowit} When the arcig biokon the core descends 
nnd on fresh path i opened for the current — It 
enters the hunp at the positive terminal and passes 
ite the frat cup, from thence it goes by a contact 
wiko carnied on the core mto a second cup, and 
through a vesistanee coil to the negative terininal 
This apparatus is shown on the top of the lamp im 
Fig 2, the resistance boing made in two parts, one 
at cach stde of the solenoid = The solenoid core 1s 
counterwoghted in & very IngeNous Manner, One 
of the mercury cups below it 1s mado larger than 1s 
neccesary for the transmission of the current and 
receives a porr-shaped tlont depending from = the 
core By adding or removing nu fow diops of the 
fluid the eyiulbriun of the core can be regulated 
ns desired — In the automatic Jamps metal contacts 
aro substituted for the moreury cups oa they remam 
inaction oily a moment, and the resistance curl is 
wound on a hollow bobbin to form the solenoid 
mentioned vbove 

The Sun Company states that tho imarblo lasts 
twonty-live to thirty hours, and costa xpence The 
earbon pencils cach waste at the rate of fin per 
hour, and cost one shilling pet foot, or ono farthing 
por hour fon thetwo There 18 no waste, a8 a now one 
can boinsorted behind ashort proce of the proceeding 
one, and cnn faed at up io tho last fragment The 
currant, which may be either direct or alternating, 
varies from 6 to 20 ampiras according to the power 
of the lamp, while the elactromotive force neces- 
gary to maintain the are dimuushes with the in- 
crouse of the current, the larger lamps having the 
ninnller resistance The following Table pives the 
particulais of the requirements and performances of 
tho lamps 

















below, and of a length dependent on the length of 
the machine, are bolted The bolta are not sorewed 
directly into the cast iron, but are secured by nuts 
let into grooves i the boss, ‘The magnet cores are 
wound with wire so arranged that the poles are 
alternately north and south, and they are oxcited by 
a current from a Siemens D,dynamo = This curront 
ontera and leaves by brushes bearmg against colleo- 
tor rings at the end of the spindle, and passes 
through internal conductors to the magnet. 

The induced current ia generated in fixed soils, 
This arrangement gives great facilities for varying the 
vlectromotive force and the intensity of the current, 
as the coils can be readily grouped either in series, 
or in parallel, or in compound parallel, acvording to 
the purpose for which it 1 imtended Or the coils 
may be divided into independent groups, and sume 
connooted to arc lamps, some to mcandosconce 





































[" = FF TO rape, 
- 


fetmensed bo seetpited ] 








lumps, and some to sun lamps, without any fear of 
the one affecting the other.  Foringtallations where 
works and ofkces are to be hghted from the same 
generator this ia a great recommendation Tho 
outer bobbing together form a kind of stationary 
Gramme ring, Each 18 wound on an iron core of a 
form shown in the cross section = The form of this 
core 18 claimed by the inventors as a spectal featuro 
of their design Jt is not, as in tho Gramme rng, 
entirely hidden within the wire in which the cur- 
ront 18 unduced, but 1s bent round at the edges and 
brought out, so that 2t 18 subjected to the direct in- 
ductive intluenco of the revolving magnets, Kach 
core 18 fitted with two wooden side pieces, which 
constitute the cheeks or flanges of the coil, and a 
wooden central nb which divides the coil mto two 
parts These oe of wood peolect heyond the 
ends of the coil, and are attached to brass seg 
mental end pieces, which together form a circle, 
which 3s carried by the standards of the machine, 
The ends of the conductors ure brought out to a 
grouping table provided with binding posts which 
can he coupled togethor in any desired order 

Tho machine shown 1n the illustration 1evolves 
at G00 revolutions per inmute, and at that apeed 
gives a current of 12 ampsros, with an electro- 
motive force of 1200 volts. Itis designed to feed 
twolve Jamps of 2500 candle-power 

To regulate the electromotive force according to 
the number of lamps 1n action, the oxciting current 
18 led through an adjustable resistance consisting of 
a vertical viz-zag of wire arranged over a channel 
filled with mercury The lengths of tho arme of 
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and if the resistance be at ite highest ret it risca 
up the longest leg of the zig-zag, which 1s the onl 
one which touches the fluid. It then traverses all 
the vig-zage in succession and flows away to the 
field magnets of tho alternate current gencrator 
Should moro lamps be hghted the main current will 
be temporarily checked and tho solenmd coro will 
descend until the second, third, fourth, or some 
atill shorter zig-zag touches the mercury, when all 
the preceding will be short-circuited and the resist- 
ance offered by them to the exciting current will be 
eliminated. The muagnotic intensity of the field 
will be increased iadthe main current will be main- 
tained almost at its former level, tho total range 
of the current between the Bigs and smallest 
number of lamps being less than 7 per cent 

The system of the Sun Cumpany is unique, 


Ttiate be noticed the horse-powers ars electrical, 
not mdicated Sir Saraue] Canning and Mr Robert 
Sabine made some tosta of these lanps in 1882, and 
reported that they gave nearly 1000 candle-power 
per indicated horse power with the photometer im 
the beat position, at an angle of 40 deg the Ulu- 
mination was about two-thirds of this 

The lamps at the Health Exhibition are fed by an 
altertiate carrent machine which we illustrate on the 
preceding page Ibis the invention of Messrs. Clere 
and Bureau, who also brought out the aun lamp, 
and boars a gonoral rosomblance to the Gramme 
alternate current machme Upon a central spindle 
there 1s mounted a twelve-sided boss to which 
twelve magnet cores, of the cross section shown 
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and coming between the cro and incandescence 
methods of Wlumination, it combines many of the 
advantages of both, and avoids moat of their defects 
It 18 extremely steady, and may be used for all the 
ordinary purposes of life, such as reading, writing, 
and the ike Of course 1t cannot be applied to very 
small apartmenta, which only require the light of 
a couple of gas jets, but for halls, libraries, places 
of entertammont, and workshops, 1418 emmently 
adapted. It 1equires moro power than ordinary 
are lighting, and this haa often been urged against 
it, but tt would be much fairer to compare it with 
Swan lamps, and then the balanco 1s decidedly in 
its favour. It is to be seen to great advantage in 
the South Kensington Museum, where it 18 used to 
light the picture galleries, a purpose for which it 16 
well suited, and one which experiunce has shown 
to be quite beyond the capacity of arc lamps to 
fulfil satisfactorily, 
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CABLE TRAMWAYS, 


By J Bucknatt-SairH. 


About twenty-five yoars have passed away since 
Mr (& F Train trast introduced the modern system 
of street tramways mto this country, and although 
his enterprise was summarily arrested by opposition 
created by prejudice and by the shortcomings which 
attend all new schomes, the system was afterwards 
successfully revived in 1808, when tho firat Act of 
Parhament was obtained for aayatem of horse train- 
ways in Liverpool. The subsequont rapid develop- 
mont of hurse tramways in the United Kingdom, 
and also in Europo and othor parts of the crvilaed 
world, 18 familiar to most of our readera, but tive 
yours of practical operation scarcely had elapsed ere 
many engineers, impressed with the unsuitability of 
animal traction, were busily engaged im demspgning 
apecial steam locomotives and other motors for 
tramway purposes. Tho marked tardinosa with 
which noraes have been and aro being superacded 
by mechanical power for the arduous purpose of 
hauling our street tramcars, 1s more the result of 
certain ineficiences in the various motors offered m 
the markot than from any inherent unsuttalnhty 
in the employment of mechanical powor iteclf It 
1a howover tar to adimt that in some cases the 
want of ethciency 18 not Bo much attributable to 
the engines as to the character of the permanent 
way, which may bo quite unft for such class of 
vehicles However, thero aro now many lines whero 
locomotives are bemg used on appropriate rons 
with favourable resnits On the other Nica whilst 
thus duly recogniaing in certuin Kuitable matances 
the supenorty of such motors over animal power, 
1t 18 nevertheless mcontrovertibly clear thut there 
wre many strocta mm donacly populated districts, 10 
wluch the passage of steam engines will nover be 
pernntted 

Of course 1t should not be lost sight of, that 
there are now other tramway engines in the market 
than those actuated by stuam, aa for example, com- 
ee au and vleetric motora, which are free 
om many Of the substantially founded obyec- 
tions to the use of steam, but as yet those have 
pee mm practice to, be expensive or unrehable 

tur on in these articles some analytical and com- 
parative statements will bo given and considered, 
for the purpose of forming a comparative estimate 
of the value of the special foaturos of the various 
aystems used or proposed for the propulsion or 
haulago of strect tramears = But for the present 
we must confine ourselves to directing attention 
to a comparatively now method of mechanically 
working stroot and other tramways by what is 
known aa the ‘ Cable system of traction,” which 
ag now being practically demonstrated by the High- 
gate Hall tramway. 

The mere idea of a ‘cable tramway,” or in 
other words a tramway on which the cara are 
drawn or hauled by meana of a cable or ropo 
recoiving its motion from a stationary and dis- 
tant source of power, contains in itself no remark- 
able novelty as many must be aware, aa cable 
traction has been successfully employed upon cor- 
tain rulways and in mines for many yearg past 
But the specific adaptation of the broad pritreylo 
to atreet tramways has invelved much mgenuity 
and ability of both foragn and English inventors 
and engineers for some time past. 

It will duubtless be remembered by some of our 
readers that thia system of tramway working was 
first placed before the British public in a tangible 
form in October, 1882, or immediately after the 
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necessary Parliamentary powers had been obtamod 
for the construction of the firat cable line in 
England, viz., that at Highgate Hill, which was 
to extend from the Archway ‘Tavern, Upper Hullo- 
way, to Southwood Lanc, Hornsey, ao distance of 
rathor leas than a mile 

The practical introduction of this valuable system 
ynto Europe must mamly be attributed to the 
ability and incossant labours of Captum H. F. 
Mills, RA., although Mesars. Parish and Kppel- 
sheimer some yonra sata had unquestionably 
dovoted considerablo time an enorgy in endeavour- 
ing to introduce it to Taverpool, Edinburgh, and 
Bristol. The above gentlemen are atill actively 
iwdontified with the scheme which now promises to 
produce a popular, ethcient, and remunorativo 
system of public locomotion 

There can be, however, little doubt in the minds 
of those acquainted with tho subject that the 
successful conversion (in January, 1882) of tho 
State-strest horae tramway, Chicago, US A, to 
the “cable syatem” of traction—~at a cost of about 
400,000! —affordod in o great measure the requisite 
impetus for the introduction of the system mito this 
country Tho privr Californian cable roads had the 
unquestionable advantage of an excellent amd um- 
form climate, whereas tho Chicago installation was 
subject to most variable weather and oxtreme 
temperatures, thua placing it under the moat trying 
and crucial conditions, somewhat similar to the 
posable requirements it might be called upon to 
withstand in the erratic meteorological variations 
of a British climate At the present stage it will 
sutheo to add that the Chicago cable lines aro aon 
unqualified succoss, aud the same brief remark 
nay be cqually well apphed to the ‘ Highgate 
Hill cable ne,” London, which was opened to the 
public on the 29th of May last, and which has been in 
antisfactory operation ever since, both mechanically 
aud financially ‘There 18 inconteatably one peculiar 
practical advantage of the system m question over 
others at present before tho public, viz , ita capa- 
Inlity of economically working stoop grades without 
adding anything to the weight that has to be hauled 
for the sudke of obtaming the requisite adheston In 
fact, the only system that could possibly aspite to 
anything like reasonable competition in such cases 
would be the old and cumbersome rack-and-pinion 
roads From the capabilities of the ‘‘cably 
ayatem,” 3t will now be quite practicably feasible 
to offect tramway communication in the most hilly 
distiicta which hitherto hava been considered as 
almost maccessible At the saine time the system 
14 thoroughly applicable to the economical work- 
ing of tramways constructed on level ground, as 
nest completely exemplihed in Chicago 

In the following respects the “Cable system” 
oflora important advantages 

1} Tnavoiding the great wear and tear of tha 
permanent wry occasioned by the horses usually 
vinployed for drawing tramcars 

Y Inthe freedoin from noike ausing from the 
beating of the horse's feot upon the read, or from 
the disturbance created hy the moving parts of 
travelling motors, or from the exhaust and the 
evolution of fire, sparks, or smoke, all of which 
are moro or leas common to steam and other 
engines 

3. In the greater cloanimess of the roads, by the 
withdrawal of horses. 

4 In the fachties for satisfactonly and economi- 
cally dealung with periodic fluctuations of trathe, 
os at certain hours of the day, or on helidays or 
fetes 

6. Finally, but not least in the snen of many 
huimanitariana, in the obviation of cruelty tu the 
horses which have hitherto been most unautably 
employed. 

The benefit sot forth in the last clause, has 
secured for the system the warm approval and 
support of the ‘ Royal Socety for the Prevention 
of Cruelty to Animals,” but, of course, under many 
circumstances other successful mechanical systoms 
of traction could boast of the same benevolent 
result. 

Howevor, we do not propose to consider any 
ethica) recommendations which may constitute 
valaable ornaments to a prospectus, but rather to 
confine ourselves us closely as possible to purely 
technical matters, for in practice we may reat assured 
that the publicand companies, however profossedly 
humane, wil) stall continue to uso animal power a0 
long as it suits thoir convenience or their pockets 
Thorefore before the ploa for conmderation for the 
horses can receive much practical attention, 1f reste 
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with the ingenuity of onginoers te deviaa and eatab- 
lish a sahatnvel system of locomotion that will 
afford tho travelling public tho aamo, if not better, 
coinfort and accommodation than heretofore, and an 
equal degree of control or safety im transit at thie 
same rate of farcs. At the same tine the proposed 
acheme muat show a distinct remunernative ad- 
vantaye to the sharcholders, and be reasonably free 
froin the numerous objoctions commonly raised by 
municipal or local authorities, and the anti-tramway 
world Then wo may reasonably expect, to find the 
employment of horse-power to be apeadily recog. 
mised as an clement of barbanam Now the cable 
system when and where judiciously apphed, 7e, 
under befitting circumstances with regard to trafhe 
and tho route, certainly appears to be a marked atep 
in the above direction, although 1t would not be for 
one moment behwved thata system whichis clanned 
to possess BO Many parumount advantayos, could be 
absolutely free from alleyed defects ar objections, 
especially when one appreciates the great variance of 
opinion that must exiat upon such subjects, com- 
lined with the prejudices of vested interests How- 
ever, later on, the applicationa, construction, and 
operation of the system in question, will be anth- 
cicntly described and ilustrated, as to afford a fur 
basis for technical imvestigations and enticsm, but 
before proceeding to consider the cable tramway 
aoe of to-day, a brief ee glance at 
thoir history and oan Waa will be instructive 

For carrymyg out this object we purpose classifying 
or aubdividing our subject inte the ax following 
gcctions 

1) Preliminary remarks upon early cablo achemes 
which havo technical beannyg 

¥ Tho matory und development of street cable 
tramways propor, including descriptions of the 
principal features of the construction and operation 
of the Clay-street Ime, Sutter strect line; Cah 
formia-atreot ne, Geny street lime, Uinon and 
Presidio line, Mianket street ime, all within the 
erty of San Francisco 


3 The conversion of the Chicago horse lines to 
the cable system, the Rens Park and Columbia 
Avenue trial section, Philadelphia, the mtrodue- 
tion of the system into the State of New York , 
the Brooklyn Bridge cable line, the imtroduction 
and development of the cable system im the colony 


af New Acaland 


4 Descriptions and wWlustrations explainmg the 
construction and operation of the fist enable lime an 


5 
various elements of the system with costs and 
details of construction 

6 Financial analyses of the wotking of the 
system, with goncral comparisons and notes respect- 
ing thig aud other aystems of tranway working 
at present in use, and other concluding reniarks 
relative to the cable systein and its latest applica- 
tions 

From the foregome syllabus it will be under 
stood, that if all the tochmieal matters relatiiy to 
cable tramways were to be thoroughly considercd, 
it would involvo a very voluminous jauduction, su 
that 1t will be necessary to tient the matter at issue 
with as much brevity as practically conmatent with 
the magnitude and unpertanco of the subject, and 
at the same time avoid repetition as far ax pos- 
sible 

In engaging with the firat portion of the subject 
before us, it is proposed to briefly consider some of 
the earheost applets of cable traction or haul- 
Ing, more expr cially as exemplified m the miung 
industries of this country At first aught the direct 
applications of wire cablos for hauluig purposes may 
appear to many to be of a very linuted character 
but their valuo for such ae ae Wus appreciated 
in this and other countries long before the loco- 
motive Was invented, and as a matter of fact has 
been more extensively taken advantape of for aur- 
mounting steep gradients than any othe: system, 

Qu the l4th of May, 1875, Exainerninu de 
scribed the wire-rope haulage aystein aa applied to 
street tramways m San Franciaco, and remarked 
that it was ‘uspocially adapted to localitics where 
the yradicnts are such as to render it nnpossble to 
ain loy horses, and where mterference with the 
existing traffic cannot be permitted ” It then gave 
a detailed account with illustrations of the wholo 
installation, explaunimg the mannor in which tho 
rope was driven, tho method of attaching the cars 
to it, and all the precautions taken to insuro safety 
to the passengers Since then by actual ea perience 
at San Francisco the system has been found to 


spi viz., Highgate Hil) tramway, London 
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work tramway traflic so cheaply that 1 earns from 
14 to $0 per cont on the ¢yutal expended 

The mention of cable tiaction will naturally recall 
tothe minds of many the numerous ingomous devices 
and naprovements made m cable haulage tor col- 
hery purposes, and which wore mm & yreut Trea 
eis and stunulated by the unparalleled de- 
prossion experienced in the coal trade some years 
ago 

Ropes, motalle cables, and chains have heen uxod 
for years past ina variety of ways, with most satis- 
factory results, and mo many cases the lines thus 
worked have been of considerable length and 
aubject to try grades and curves, whilst the 
trathc in some imstances was very heavy — Lat- 
terly, mm collieries, the tractive agents cliefly cm- 
pluyed have been cables, constructed of iron or 
steel wires, and tho great improvement made of 
recent years in thew manufacture las done iach 
towards developing the uses of calle traction and 
telo-dynamic trananusaion of power 

Tt will ba recognised, that the functions and eon- 
ditions of theag prinutive cable Ines, were and are, 
im many cuses, analogous, if niot identical, with 
those of the atreet cable tramways of to-day, and 
therefore by briefly examiminy some of the perorm- 
ances of the former, 1b will serve ag an approptiite 
introduction to the considerations and study of the 
later system, 
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(Vo be continued,) 


THE ELECTRICAL CONFERENCE AT 
PHILADELPHIA 
(Concluded from pau S24), 

On Thursday tho hght standard once more came 
before theconferente, Refermmeg in high tems to the 
mvextigations of Captun Abney, Mi Picece, whe, 
tovether with Professor Forbes, up to the last day, 
when Professor Silvanus Whompson had deft, repre 
xented the Mrotish visitors mort vigorously and sue- 
cesHfully descmbed his unit of slumination of a put 
face as bumy the ulumination throws by an English 
standard candle on a screen at 127 on distance 
The cistauce ia chosen to render the standard more 
acceptable tu the French, the equivalent boing the 
Viumination of a serecn at one inetie distance by a 
bee-carcel The standmd is only a secondary one, 
but is, by the meandescence of a carbon flament hy 
mivana of a uniform current, most easily reproduced, 
and as very constupt, as Abney and Preece Ive 
proved , the measurement of wht, moreover, 18 at 
tle same time a measurement of work = Ma Preeee 
intends te submit laa views fully before the Lusht 
Standard Conuattee 

We have little nore to add about the routine 
business of the conference The mam pat of the 
motmny aud aftornoun sittings was taken up by a 
disensaion on ‘The Theory of the Dynamo, ? au 
troduced by Professor Rowland, who abheviated ts 
extensive paper Professor Rowland approaches 
the problein mercly as theorist, bempconvinecd that. 
practicn must contirm theory He Coalt with lossos 
of otheroncy arising from fiction, Foucault currents 
and other disturbances, and from the enorgy required 
In mamtaminy tho magnetic field  Jtus dithcult to 
suinmarige au absiract, and all the more ao whena 
profound mathematicumn, like Professor Row laud, is 
the speaker We do not uaply by describing the 
professor as a& mathematician, hat his paper 
rbounded mm formule On the contrary, he ex- 
pressed hia views in very plain and elear Janguaye, 
sketching a few dynume ty pes as exhibited at Plata- 
delphia on the blackboard, yet itis a dithcult task 
to suInInaATIse What diagranis alone can Clearly convey 
Professor Rowland prefers round to ovalor aquare 
Imagnetic cores, one circle of Jines of force te 
several such circuiigin the cas of several electro 
Inagnets, pole-precea may be clongatcd, but maythen 
furthe: louse lines of force through the wr, which 
conduets them about 0000 times more then iron , 
Iron bars eneircimy pole-pieces should be av nded as 
they lead to ashott airewting of the lines of force, 
attachment of the pole-preces to tron) plates, evan 
fa brass plate mitarposed, is iujyurioux, long ion 
cores are, Within uncertain limits, cheaper and better 
As to armatures, both the Gramme and the Siemens 
uiinatures contain dead wire, the former more thin 
one-half of the whole length The question of losses 
from self-induction in. the armature wis afterwards 
discussed by Professor Fitzgerald Professor Row 
land concluded by proving that m two dynanios 
ernctly alike but of diffurent sizo, with a constant 
mnynetic field, and an equal speed in the large oue 
vnly, the electromotive force will remain constant, 
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ROTARY STEAM SNOW SHOVEL. 


CONSTRUCTED 


the current and resistance must vary as the linoar 
dimensions, the work done also ag the linear 
dimensions, whilst the weight of course increases 
with tho oube, and that further, the efficiency 
in must be acunstant. Professor Ehhu Thomaon, 
the joint imventor of ihe Thomson - Houston 
dynamo, disagreed with Professor Rowland on most 
points. The armature, he argued, becomes an 
opposing magnet, joss of lines of force from elon- 
pole-pieces 1s hence not to be feared ; twr 
magnetic cirouita may havo their advantages, and 
iron bars near the pole-pieces, although capable 
of ghort-cirouiting magnetic lines, strengthen the 
total field. Tho question of long and short elestro- 
magnets depends upon the dimensions of the arne- 


(For Description, see Page 350.) 





ture and its distance from the field magnets. 
Professor Thomaon further denied the existence 
uf dead wire in the armatures, and the usual state- 
ments about the armature resistance. When work- 
tng, the coils are ocoasionally in multiple arc, but 
do not receive equal currenta, as the acjustenent of 
the brushes is never perfect, and hence the heat 
evolved not a constant. To the discussion on the 
os theory, Profeasor Silvanus Thompson offered 
of course a weighty contribution. We must, how- 
ever, refrain here from entering into his ingenious 

ments and equations, and cannot do better than 
refer our readera to the speaker's new volume on 
al o machines, proof sheeta of which he held in 
his hand whilst addressing the attentive conforence. 
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Professor Rowland atrongly dissented from Pro- 
fessor Thompson in his statement that a thick iron 
core would show layers of opposing polarity, which 
opinion Professor Rowland characterised as revolu- 
tionary. Profesaor Forbes alao took part in the 
discussion, 

In the afternoon the President inquised the 
wishes of the conference concerning the &nal 
adjournment, His own pro to close on Friday 
waa rejected, and Mr. Keith’s motion for adjourn- 
ment on Saturday carried. The sense of this 
motion was evidently for a final adjournment, 
but we shall see that ultimately an adjourn- 
ment subject to a future call of the President was 


agreed upon. 
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“ALBATROSS.” 


CONSTRUCTED BY THE PUSEY AN) JONES COMPANS, WILMINGTON, US A 
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1,0U18, Approacnea we 
neat subject, tho ‘‘ Electrical Transmission of 
Power,” man entarcly novel and most ingenious 


way Ho plots out sposd-curves which, by his 
method, always appear as atraight lines, starting at 
Jower or higher points according to the load put on 
the motor We assent, however, fully to what 
Professor Forbes said, that it was impossible to 
grasp the full bearing of this suggestive mothod 
without careful study Mr. Sprague, well known 
in Knygland, demonatrated the necessity of high 
potential circuits for electric railways No one clso 
rose afterwards, but Mr Houaton, to continuo this 
discussion, which did not evolve any novel practical 
features The ‘ Storage Batteries” were ably and 
warmly defonded by Mr. W H_ Proees. For 
the storage battery companics Mr Preece had, | 
of course, not much commendation, but ho 
textified to the very good work which secondary 
batteries, a8 he prefers to call them, charged by a 
dynaino, have done at the General Post Office for 
telugraphic purposea He has found them ao re- | 
hable and so well adapted for the English tele- | 
graphic system, which does not permit the direct use 
of dynamos, after the manner employed in Aierica, 


that one of the first things he will enforce after his | 
! 


return 18 the replacement of tho greater part of 
the 22,000 cella by secondary batteries. Of the 
three types experimented with—the Faure, the 
Tribe, and the Planté —he preferred the old Plants, 
the advantages of which other speakers alao acknow- 
ledged Mr. Preece further gave a description of 
the degenerating luxury, as Profeasor Forhes termed 
it, of the electric light in the house obtained by 
gas engine, dynamo, and secondary batteries Mr. 
Kerth referred to Ins carly experiments with aub- 
acetate of lead batteries, and Professor Koyle recom- 
inendegecarbon plates, which he prepares by boiling 
tar af'a vessel with many narrow brass partitiona, 
each compartment giving a carbon plate rendered 

orous by the evolution of gas during the heating 
Pasfeusnn Forbes dwelt upon the equations regu- 
lating the currents in a circuit comprising dynamo, 


secondary batteries, and lamps, and Profeasor Van | 


Dyck described an alkaline pea te battery 
of low but very constant force. 
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_limes to long complete metallic circuits, Mr Lock- 





mated ame ia placod at the bottom of the cell, | 


the copper aynral above, the cell works well, 
but requires a low potential current for charginy 
Professor Dewar, when callod upon to addreas the 
conference upon tho chemustry of the secondary bat- 
tories, ica that the heavy and cumbrous lead 
plates would ono day be abolished, and that wo 
should find effective material m chlorates, 1odates, 
chromates, and peroxide of hydrogen, bodies tho 
thormo-chemical properties of which promise as 
much electromotive force as lead peroxide 

Mr Lockwood, of the American Bell Telephone 
Company, had prepared a long paper on ‘‘ Induc- 
tion in Tolephone Wires, Long Distance Tolo- 
ae and Underground Wires,” Want of tine, 
howover, did not permit it being read im e¢ ctenso 


TO MdUCcHON Long nes Are always Noimer, but one 
end of a line may be troublesome, whilst the other 
1B perfectly quet In America generally the lines 
running north and south give most trouble , some 
lines from Boston to the west, howover, form a re- 
markable exception to that rule Sea coast lines 
work better, probably on account of the humidity of 
the ground = Inthe whole a certain leakage seema to 
stop the noises, and not too woll insulated lines there- 
fore nay answer better than those of more perfect 
insulation Whatever, however, the maulation may 
he, every pole forma an earth contact, although of 
aw dngh resistance  Screnming noiwes become par- 
ticularly audihle both at midday and at midmeht , 
ines on higher plateaus appear subject to periodical 
storms at certain hours = linproy ements of rece ers 
cannot remedy the evil, as such improvements im- 
tonaify all sounds transmitted along or induced m 
As regards the connection of mngle local 


wood mentioned a device which Mi Preece called 
very interesting Jf we have a complete circuit 
between New York and Vhiladelphia, aud local lines 
sane ins from each of the termint, a wire ia carried 
round ono way at New York, and round the 
other way at Philadelphia Mr Preece, comment- 
mg upon Mr Lockwood's paper, described this 
method preferable to the one used in England, 
which avails itself of a primary i luction coil in the 
single lime acting upon a secondary con in tho 
double motallie circewt Mr Preece further re- 
lated his oxperienco in lony-diatance telephoning 
We have already mentioned that Mr PP) oce, a8 
member of the Committee upon Units, proposed that 
the new unit of powor should be thefmodified watt, 
which he had frat publicly advocated at the Montreal 
meeting of the Brirtiah Aaseciation Sir Wilham 
Siomens, Mr Preece, and others hnd exerted them- 
selves at Paria to introduce a new unit of power 
inatead of the compound unit volt-ampére , but the 
German scientists objected because there were 
already too many English namos in the system, 
and the French could not assent to the watt as the 
French language contama no W. Watt orginally 
settled the horso power as equal to 22,000 foot- 


he amalyx-' Mr Lockwood does not attach much importance pounds, but thinking this too low he raised the horae- 


358 
C2 eee 
pewer value himself by 60 per cent. to 33,000 
foot-pounds Since that time, the horse-power 
has retained its value, in England at any rate 
The equivalent of the horae-power in the C GS 
system is 746 watta To yet rid now of this in- 
convenient divisor, to brmg the unit of power 
properly into the category of the C G 8 meaaure- 
inents, and finally to avoid the uncertainty arene 
froin the existence of two horse-powers, the English 
and the French-German, Mr roads proposed to 
ohymeers and clectriciana to drop the old horge- 
power of 746 watts, and to create a uew horse- 
ower of 1000 watts which would cause no trouble 
wm calevlation ‘Ths new horse-powor wonld, by 
34 per veut, be groater than the old, and we have, 
therefore, for reductions, to multiply by either 
1 34 or 0.736 At Montreal, Sir William Thomson 
apoke warmly in favour of the modified watt , and 
a8 many practical men and scientists, whose opinions 
Mr FPrecce has consulted, agree with him that the 
noditication is desirable, there appeared good hope, 
that the American comnuttee, to which the motion 
was roferred would carry its adoption When, 
however, the question came up again on Saturday, 
Mr Prevce himself reading the report, several 
olyections were raised, although the report confined 
itaclf tothe recommendation of accepting the watt, 
resurving the new or metric horse pewor for future 
consideration When it had been settled whethor 
this prelinsuary report waa to be received without 
discussion, or to be adopted after reception and dis- 
cussion, Captain Michaelis, of the United States 
Ordnance, rose to propose as an American citizen, 
that the term ‘‘the Henry” should be applied to 
what was recommended ag the watt *rofessor 
Koyle thought the term kilowatt sufficiently ox- 
phet Lieutenant Fiske expresses himself satisfied 
with the org only He has probably no objection 
to miyestic rows of ciphers, the watt alone re- 
quires seven Professor Rowland was against any 
final settlement before the value of the ohm 
had been defimtely determined, and he desired to 
adhere to lis 106} contimeties — Professor Willard 
(ubbs recommended that no umt should be 
adopted unless universally used and universally 
understood As the watt, in lis opmon, was 
merely an Kngheh term, not beimg uaed by 
the Continental nations, and, moreover, not strictly 
speaking a unit of the © G = S_ system, but 
merely one added on to the cloctrical syatem of 
units with which the name of the engineer Watt 
had only an indirect connection, le desired to keep 
passive Professor Rowland argued far inter- 
national unita, but the debate was again losing 
itsclf when Mr Preece reminded the meeting that 
his preliminary report did not call for any defimto 
docimion, 

The report from the Committee on Light Stan- 
darda could not be read, as the chairman, Professor 
Trowbridge, had suddenly been called away The 
President, Professor Rowland, hinted that some 
are light masufacturers appeared tu measure their 
intensities im four directions and to palm off the 
sun of the intensities as the candlo-power 

Tho next subject on the lit, “The Electrical 
Investigation of tho Physical Qualities of Struc- 
tural Metals’ was introduced by Captam O EB 
Michaohis, who apologised for having nothing but 
suuestionsto bung before the conference , und the 
nubject. seemed to have dropped, until the end of 
the mooting, when, the adjournment having already 
beon voted, Professor Koyle moved for a com- 
mittee with the object of obtaming State sup- 
port, for the electrical and magnotic oxamination of 
the fatyue of metals and alloys Professor Koyle 
submitted that brass and other alloys suffer moat 
from this fatigue, brass so strongly that an ordinary 
spiral spring exposed to sunlight for soveral days 
inay altogether lose its elasticity, He ascribes the 
phenomenon to a diflerence of potential between 
tho copper and zinc, leading to a decomposition of 
the moist ar in the poros, and finds a support of 
jis view m the fact that leas porous brasa has 
greater tensile strength and leas electrical resist- 
ance Thedebate on the ‘‘ Measurement of Large 
Currents,” in which Mr Keith, Professor Forbos, 
and Professor Rowlaud participated, brought 
nothing new. As regards the ‘‘Apphcation of 
Electricity tu Malitary and Miung Engineering,” 
General Abbot recommended compound - wound 
dynamvs supplying 60 volt currents and not absorb- 
mg more than 26 or 30 horse-power for the aearch 
lights, or better for one strong search light of 
26,000 candles, and another dynamo for the incan- 
descenco lamps for internal service, which is of 
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no leas importance He concluded by say 
if the United States Navy 1s to be maintain 
will want more ships, and all lighted up by electri- 
city. Nothing was said about the electric hght in 
mines, and no chacussion followed 

The last subject, ‘‘ Lightning Protection,” was in- 
troduced by the President, Profeasor Nowland, with 
injunctions to be brief, as the time for ayournment 
was approaching. Profeasor Rowland gave an ab- 
stract of Maxwell's idea, to cover our houses by 
metal cages or network, and not to neglect to run 
iron bars along the bottom of the house Powder 
and petroleum magazmes might thus effectually be 
satan f all minor sparking wasubviated A 

ew paradoxes in lightning conductors were men- 

toned One company makes LU shaped rods, the 
lightning to pass down one arm and to disperse 
harmlessly up the other, and has taken legal action 
against 4 acientiat, who described the syatem as a 
dangerous humbug. 

Tho real business terminated with this discussion, 
and after tho usual votes of thanks, including one 
to the foreign visitors, to which Mr Preece in the 
absence of the vice-president, Sir William Thoinson, 
replied, the adjournment sine die was carmed 
Sevoral persons, however, desired to fix another 
meeting, and relying upon the urgent recommenda- 
tion of such conferences by Mr, Probse and othora, 
they proposed that they should adjourn subject to 
the future call of its chairman The motion thus 
avoided any allusion to the commission and a pos- 
sible colliaon with the Act of Congress, which had 
incorporated the commission for a certain period 
The various committees were arranged to meet 
again in the first days of October at Baltimore, as we 
have already mentioned. When and where, orif at 
all, this final meeting of the conferees, decided upon 
at the last moment, will take place, 13 uncertain. 
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THE UNITED STATES FISH COMMISSION 
STEAMER ‘SALBATROSS ” 

Tn out issue of September 7, 1883, we pave a double- 
page illustration of the Albatros, together with a 
short desctiption of the vessel and the work shu was 
intended to perform. Aimee our former yotice was 
written the Albatross hax made one or two voyages 
dung which her performance has been carefully 
noted by the engince: m charge, Mr G@ W. Band, 
USN ‘The folio ine dotails of the working of 
machinery and speed of the vessel are taken from 
M. Baitd's ofhetal report Although no espectally 
novel features can be claamed for the data obtamed 
aud the resulta set forth, we quote them at some 
length as .ecords of steamship perfo.mance, when care- 
fully taken by disinterested and capable observers 
must always be of value The Albatross, too, is a 
new vesse], built and engined by one of the best-known 
firms in the United States, the Puacy and Jones Com- 
many, of Wilmington, Delaware ‘The vessel itself has 
are already desuibed, but wo may hore repeat a few 
of the leading dunensons before proceeding to quote 
from Mr Band’siepoit We give two views of the on- 
gines on page 357, and annex the leading details of con- 
struction. 


We 








that | zontally by a crank on forward end of main shaft, 154 in, 
they | 2 diameter by 15 in. stroke, 


Circulating Pump. 
works independently; 16 in in diameter by 15in, 
stroke. 


Feed Pump. 

One to each engine, Worked by air pump motion, 4} in. 
in diameter by 15 in. 

Propellers. 

Four bladed, 9 ft. in diameter by 14 ft. 10in mean 
viel by 201m. long. Periphery of blades thrown, 4 in. 
aft, 

Bowlers, 

Diameter of waist, 8 ft. 6 in and 8 ft 61m. front by 
21 ft Gin length, with water-lex furnacog Two fur- 
naces Oft Gim jong Mom flues, three of 11 im dia- 
meter, one of 121n. diameter, and one of Win dha- 
meter for each furnace , 16 return flues ineach tier One 
stean: chimney made in halves and common to both 
boilers,| shell 7 ft 41n im diameter, and flue ft.41n in 
diaineter, with a height above the sholl of 14 ft. Chim- 
ney 54in in diameter by 28 ft high. 


Appendix to Quarterly Report of Passed Aasatant 
: EBagitee: GW. Band, 


Tho following results must not therefore be consi- 
dered as forthe maximuin performance of the vesacl, 
but for the conditions of ordinary crusaing This 
however, does not impan the deductions for scientitic 
purposes ‘The coal used was the anthracite supphed 
to the Navy, andit contained a considerable quantity 
of ash, clinker, and slate 


Duration of voyage 
Total distance 1n geographical miles of 


42h, 9m 


Timn-Serew Steamer Albatross, built of oe the United | Horse Power , 


NStutes Fish Commiaaion by the Purey and Jones Company, 
of Wilmington, Delaware, USA 


Dimenswne of Hull, 


ft, in 
Longth from rabhet to rabbet on 12 ft, 
water line 200 0 
Depth top of floors to top of deck beama = 100 0 
Bieadth of beam inoulded 27 6 
Engines 


Tho two pairs of engimes aro of the niverted compound 
surface condonamy typo, titted on onv bedplate and with 
a surface condenser, common to both paira, placed hetween 
thom and forming a part of their Navitig The upper 
parts of the engines meline towards each othor, the two 
shafts boing 10ft 8in apart There are tw overhead 
return-fue boos 

in. 


Diameter high pressure cylinders 18 
a low yy ” a4 
Stroke 30 
Steain ports of large cyliaders 3 by 20 
ie amall sy, ve LE 4, 134 
Kixhaust porta of large, | » 20 
- ‘s amnall , 84,5, 18 


Slade Valres. 
Ordimary D form, worked by Stephenson link motion, 


; Cut af Valves 
Gridiron typo, three openings, #1 by 123 in. 


Condenser. 

Water m tubos Yellow metal turned in and out £m. 
diameter. Cooling surface, 2150 square feet. Tubes in 
three nexta 

A Pumps, 
Qne to cach engine of trunk plunger type, worked hon 


GOSd ft ; 423 
Mean number of geographical mules per 

hour 1003 
Mean numbe of revolutions per minute, 

starboard engine 79 05 
Mean number of revolutions per minute, 

rt ongine 79 0G 
Slip of the starboard screw 14 74 

‘9 port screw 14 7h 
Steam pressure in bowers 60 Ib 
Pressure in starboard receiver above zero 25 13 ,, 

és port receiver above /eru 23°78 ,, 
Vacuum im condense? 24 461m, 
Height of barometer 30 00 ,, 
Mean point of outting off in starboard 

high prosaure cylinder 20 33 ,, 
Mean point of cutting off in Ktarboad 

low pressure cylinder 14 038,, 
Mean point of cutting off in port high- 

pressure cylinder 19 78 ,, 
Mean point of cutting off in port low 

presaure cylinder 17 83 ,, 
Total number of pounds of anthracite 

coal consumed. 42,805 
Total number of pounds of ashes, chaker, 

c 8353 
Total number of pounds of combustible. $14,512 
Mean number of pounds of coal per hour 1016 97 
Percontage of refuse in coal 19 40 
Mean numberof pounds of coal par hour 

per square foot of grate surface 10,607 
Mean number of pounda of coal con- 

sumed per hour per aquare foot of heat- 

ing surface , 0,41 
Moan number of strokes per mimute of 

circulating pump &0 
Tomperature of the air on deck 7373 

” 4 injection water (4 73 

s h discharge water 03 78 

i 5 feed water 76.30 
Indicated horse-power developed in the 

starboard high-pressure cylinder 93 465 
Indicated horse-power developed in the 

atarboard low pressure cylinder 122 24 
Indicated horae power developed in the 

port high-pressure cylinder 110.22 
Indicated horse power doveloped in the 

port low-pressure cylinder 131 60 
Aggregate indtcated horse power deve 

oped in the starboard angina 215 70 
Aggregate indicated horse-power dave- 

oped in the port engine 241,82 
Horse Lake required to work the star- 

buard engine 22,11 
Horse-power required to work the port 

engine 22 11 
Net horse power applied tu the starboard 

shaft 193 458 
Net horse power applied to the port 

shaft ; 219.70 
Horse-power absorbed in friction of the 

load on the starboard engine ‘ 14 418 
Horse power absorbed in friction of the 

load on the part engine 16,478 
Horse-power expended in the ahp of the 

starboard screw 23.27 
Horae-power expended in the ship of the 

port screw 20.83 
Horse-power expended in friction of the 

starboard screw blades and shaft on 

the water » 21,27 
Horse-power expended in friction of the 

port sorew blades and shaft on the 

water : 21.27 
Net note power applied to the propul- 

sion of the hull : ; . 280.64 
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Drtrtbution of the Power 
Percentage of the net power applied to 
the shaft absorbed in friction of the 








load 7 50 
Percentage of the net power applied to 
the shaft ubsorbed in friction of the 
sorew on the water 10,29 
Percentage of the net power apphed to 
the shaft absorbed in the slip of tha 
screws 12,122 
pereantare of the net power applied to 
the whaft utilived in the propulsion of 
the hull 70,081 
Eronomic Reaulta 
Pounds of coal consumed per mdicated 
horse-power per hou 2 222 
Pounds of coal consumed per net horae- 
power por hour 3 24 
Pounda of combustible cunsumed per in 
dicated horse power per how 1 784) 
Pounds of combustible consumed per net 
horses power per hour 2 613 
Pounds of coal consumed per ule 101 336 
rs colnbustibla consumed — pur 
mile B1 Ass 


Thruat of the Screws 
The net power appued to the propulsion of the hull 
by the two propellera being 28064 horses, i equal to 
(289.642 x 33,000) = 9,554,186 foot pounds of work per 
minuta, and the speed being 1003 knot per hour 1s 


equal to 005 ON - 1017 3870 ft pe: minute, there- 


fore the resistance of the hull, and the equivalent thrust 
Ney , 

of the screws, at that speed wns (sin ) = (395 Tb 

Tho thrust per indicated horse-power at that rpeed 


QF 
wns ( eee ) = 20 81]h, and per pound of coal per 
939 


hour it was 
1016 {7 


The Change i the Crank Augle.—The cranks, aa 
orginally arranged, at 145 deg, dimimshed, to ao 
small extent, the friction on the centie main bearings, 
by the alinost opponte postition and alinost opposite 
crank effort The indicator diagrams taken froin the 
high-pressure cylinders bear a very near resemblance to 
each other, with the crunka at either angle, but in the 
low pressure diagrams the difference is marked Wg 6 
(paye 357) 18 from the starboard low preasure cylinder, 
with the cranks at 145 deg Fig 6 16 from the same 
cylinder, with the cranks at 90 leg , but with the re 
caver enlarged from 1,% to 2)% of the volume swept 
by the high-pressure eae Fig 418 a diagram from 
the same cylinder with the cranks at 90 deg but with 
the original volume of receiver, namely, J,°5_ the 
volume swept hy the high pressure piston 

The relative contours of those diagrams and thon 
variance from the Bye ceealy perfect diayrant is 
marked, and if an engineer is willing to accept them 
as final, he will doubtless decide in favour of that pro 
duced by the engines ag orginally arranged, namcly, 
at 145deg crank angle 

The mdicator, however, only records the action of 
the steam in the cylinder, ced gives no indication of 
the work, either utilised or wasted, beyond the steam 
cylinder 

It 19 manifest that a crank, turned by a umferim 
moment, 14 revolved with less labour and leas mjury 
to ita yournals than if turned by an intermittent force 
-~by blowa, for compe Uniformity of torsion on 
the shaft 18 one of the great objccta sought This 
torsion may be demonstrated, graphically, by con 
structing diagrams whose abscissa is reforred to the 
length of the path of the turning force, and the ordh- 
nates to the moments of torsion In Figs 1, 2, and 3 
the ordinates are culculated for the combined inoments 
of the two cranks, and the same units being used for 
each, ‘I'he lines ¢ cd in these figurea refer to the path 
deseribed by the combined effort of the two cranks, 
and the ordinates, commencing with a / and ending 
with «! b', represont the momenta of tormon ‘The 
curved lines represent the variation in the torsion, and 
the superiority of these torsion curves is yn their 
nearer approach to the straight line c ¢, 

In changing the crank angle from 145 deg to 60 deg 
the eccentrica were not disturbed The cushioning, 
lead, and release are the same in both cases The 
same boiler preasure and mean back pressures are main- 
tamed, and the aame number of expanaions are 
employed ; coueeivenay there cau be no pe 
advantage in the orginal over the present crank angle, 
The sneobanical aaving in the mmmute amount of friction 
elunmated in u single journal of each engine is much 
more than compensated for by tho ee friction on 
the scrow blades alone by their more uniform velocity. 
a The Kazenstem packing on the piston rods has 
worked go well that | feel it merita a special mention 
I respectfully recommend 1t be placed on the high- 

reasure valve stems The Baird distilling apparatus 
hiss produced 5883 gallons of water owe the quartet, 
stoam being used from the main boilers, the ship bein 
at sea under ateam, and cylinder oil (a compound o 
pet lenn) being used in the cylinder The water was 


g ‘ 


) = 23 Ih, 
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The receivers wero orderod to be enlarged, by the 
engineer who designed the ship, when the crank angle 
was changed from 145 deg to 90 dog This was 
effected by pene a large convex bonnét on each low 
pres vaive chest hia increased the receivers 

rom 1y"y to 2," times the volume swept by the lorae 
Seving an excellent opportunity for a 





power pistons 
valuable experiment I took the responmbility of putting 
only one of the new bonnets on, and selected the star- 
board enulne for that purpose, so that for all the steam 
ing recorded in this log book, the port engine had the 
sinall receiver and the starboard engine the large re 
ceiver. The results show no canenell differance in the 
performance ; what little difference does appear isin 
fuvour of the engine with the small receiver, I there 
fore reduced the atarboard receiver by restoring the 
otiginal valve chest bonnet 


Few winters pasa without somo railroads in the north 
and westorn States being for sume part of the sonson 
blocked with snow, and when a severe winter comes round 
many roads are often obstructed for months In the 
latter caso the whole earnings of some roads are oxponded 
in the effort to keep the road open, so that trafic can be 
carned on even in an irregular way The coat of koeping 
rvads open in such cases ia simply enormous Although in- 
geniously contrived apparatus hax been brought forth to 
wid huinan labour in the most dithcult operations, the im- 
vention of machinery to wd railroad companies to clear 
away snow obstructions has proved singularly unsuacessful 
AH snow ploughs in uso follow one idea, they ram into 
the drifts, and their eticiency in throwing the snow clear 
of the rails depends upon tho spead of the engines that 
are pushing then A lesa pronitive or more dangerous 
way of performing a difficult inechanical operation could 
hardly be conceived — By oxtravagant expenditure of 
force auch ploughs are made to open out ght drifts, but 
heavy snow requires to be cleared by an arniy of 
Bhovellera, and plonghs of this kimd can never be safely 
sent to operate on snow without bemg accompumed bh 
numeions shovellers to dig them out when they got stk 
faxt m anow banks 

It 1 beltased the machine Wustrated wi perspective 
on page 3b, wall effect a revolution im the methods 
of dealmy with raitroad «now blockadus The ides fol- 
lowed an designing this retary steam snow shovel waa to 
apply steam moved machinery to performing tho opera 
tion done on w small seale by the shovel in the hands of 
a workman  Itis really a screw constructed hhe a huge 
post-hele cutter and operated in ow snniar way, and is 
mounted on a strong steel plate frame that is pushed into 
the snow bank The serew cutay ito the snow, showy 
away the drift with groat velocity, and throwing it into a 
revolving fan, Which projects it through w shoot on the top 
of the drum where the fan revolves, delivering i ina 
stream beyond the rmiway fence if needed to do so The 
appetrance of the screw as it does its work can be per 
ceived by an examination of the left hand hgure, the 
construction of the drum holding the fan and of the 
machinery that oporates both wall be understood by 
mapocting the one on the night 

Power to operate this snow-working machinery 14 
sUpphed by a double cylinder engine which, with boiler, 
water tank, and coal bunkers, 18 carried on a heavy double 
truck car ‘The cutting screw and the carrying fan are 
each fartened to # separate shaft, one of the shafts form 
ing & hollow tabs, through wach the other shaft passes 

The necessity for two shafts arises from the cutting 
acrew and the carrying fan turuing in opposite direc 
tions, ‘The scraw, in taking hold of the snow, puts it in 
motion in a direction opposite to that in which the screw 
revolving By arranging the fan to move xo a8 to koep 
the snow going in the direction it has started, the high 
apeed necessary fo) carrying the snow away clear of the 
track is easily obtained. 

The duplex shafts are operated by n system of bovel 
gears diiven by the engine, and the pull on the acrow 
shaft 1a withstood by a Jong bearing with thrust collars 
rexsambling those used on steamers One of these ma 
chines that was mado early this year, and was tied 
successfully on a Canadian railway, has a cutting screw 
9 ft in diameter, and the engines wero able to turn it 
botween 200 and 300 revolutions a minute Other steam 
snow shovels to be nade before winter will be constructed 
as Wide ay possible to puss bridges and platforms, and the 
enginesk Sill ve made powerfil enough to operate the screw 
at the high speed required to throw the snow clear of the 
track = Flanges, which are not shown m= the cut, are 
secived in front of the machine, and they throw the snow 
up to the screw ko that the rails are left perfectly cluan 
for the wheels of the engine that is pushing tho machine 
Tho front of the frame carrying the screw inclines out- 
ward ut a sharp angle wlich will force the border of “now 
not cut by the screw into the contre, 40 that it wall pass 
into the fan The whole of the machinery, including 
bottler and coal bunker, will be placed under cover 

We know of no inechanical want that has beon wo 
severely felt for years as that which thos rotary stenm 
shovel ta intended to fll, and thore 1s a great future open 
for the machine if it fills the expectation of most practical 
rathoad men who have examimed it. The inventor was 
Orange Jull, a Canadian machimst, who worked for 
seven yoara before ho gut the idea brought to a practical 
conclusion. Officials of the Canadian railway where the 
firat machine was tied, speak very favourably of ite per 
formance It is intended to give a public test of the 
rotary steam enow shovel as early as posable this winter 
somewhere convenient to Chicago ‘he machine wil] bo 
made and the patenta controlled by the Rotary Steam 
Snow Shovel Manufacturing Company, Paterson, NJ, 
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J 8 Leslie, preadent , George Cox, secrotury  Adapta- 
thong of this machine on a smaller scale have been designed 
for Cleaning streets from snow, and machines amar te 
lawn mowers will be made for cleaning sidewalks and 
auch wok = Those meant for this purposes wall be light, 
and easily handled by one man ~Aimri wan Marhinest 








—a 


THE BYE-PRODUCTS OF COAL 


The Reevvery of Bue Products from Coal, with Special 
Reference to the Coke and Iron Industries * 


By Warson Saita, FCS, KIC 
(Continued frum paye 338 ) 


IT Developments of the Coppée Farm of Coke Oven — 
In the Coppee oven the gaseous products of tho destrne 
tive distillate He hind their way through openings im tha 
upper part of the vaulted walls of the oven into vertical 
dude flues, into which, from the outewide air, wadmitted Ln 
these flues combnation takes place, ind the flames passing 
down the side flues, enter a bottom flue, along which they 
pass to a lower bottom floa, and from this into «a large 
nmin fine bolaw both, which, running at mght angles to 
the length of the avans, puases to the chinney (See 
‘Muspratt’s Jnetionary,’ vel as, p 963, 01 Wo Snuath, 
Brit Assoc Keport, Sect Bo, for 1884) The ovens of 
Nachae, Hiltawski, Franzen, Muller, and Wintzek (seo 
Table, B 4, 5, 6, 7, 8}, are all more or low modifications of 
the Coppes forin, with vanous ymproved methods and ap 
pee for econmmiing, distuibutmg, and regulating the 

eat of combustion, but attached to nane of them are ap 
phancesforrucoverrmy bye products (See Cer Pats 22,111, 
1882, No 21,450, 1882, No 26,279, Ls&d, No 20,582, 1882, 
and No 26,181, T&84)  Franzen’s oven i, perhaps, im 
shape the groatest depu ture from the Coppee form, bein 
much wider proportionately Besides the vartienl flues 
hisating the outer walls of the oven, there is aleo a further 
outer flue where mixture with the air takes place, this 
he{ug also in communication with tho vertical moe: Anes 
by means of perforations The outer mixing fie of one 
oven 14 connected with that sunounding a moaghbouring 
oven by a passage closed by a damper ‘The arrangement 
is such that when one oven ta too cool, the dumper can 
be raed und the tlames of a hotter neahbounng oven be 
caused to pass into the mixing channel of tho cooler oven, 
and ao aid raring its temperature again deranzen has 
alao Constructed a deep nurruw shaft oven (soo Pidble of 
Diag im) 

Sachse constructs the roof of dis ¢son with an inter 
rupted slit, mto wich heavy slabs aro imtioduced, xo aw 
to press upen the charge of coking fuel and cause the pro- 
duction of a denae coho | Comparative werhts are given, 
proving that » denser coke can thns he obtamed 

pags on now to consider those fining derived from 
the Coppee which are arranged for the recovery of bye 
products Not the feast rem ubable amongst these is the 

Lacrmann s Geen (Ger Pat Suppl 17,203, 1sath, which 
in Variousty modthed — Pusthy, i may be used like a bee. 
hive oven, air bang adnmutted into the coking miage (Kea 
Table A 3 and Table of Diayrains, © 3) by an opening o 
slitan the flog of the even But although se ned, 
if 18 phoped and heated Ithe a Coppers, for the half 
burnt gases pass inte the side flues, where they miy 
with more‘ur ‘The half burnt zases pass bestdes through 
new opomngs lower down im the walls of the ovons, 
40 that the points of intense combustion, where the mia 
ture with arin the aide flues takea place, ae brought 
Closer to the cokung du (xeoa Table C 3) But this air shit 
admitting arr inte the coking inass Gan be cloged, and only 
lea at thelate: stave of the proceasof colang (Table 1) 23) 

hough the recovery of bye products 14 spoken of with this 
aven, I confess ] have as yet seen no details ov doserip- 
tion of any plan proposed for the purpose, and without 
gome radical alturation in construction | have little cont 
dence in ether the quahty or quantity of these bye 
products 

Medined Coppee Oren In this form, arranged by Otto 
for the conversion of Coppeée ovens ulready built, aper 
tures are arranged im tho top arches of the ovens, through 
which the vapours and gases are drawn, the openings to 
the vertical side flues bemg filled up (Table #9) The gases 
afte: condensation are returned to the ovens, and are in 
jected by one or several blowers into the channel or flue 
directly below the oven beds, combustion takes place here, 
and the fire ascends through tho mide flues, and descends the 
other neyghboniainy aide flues into a lower bottom fluc just 
below the one in which the gases and wir ere first blewn, 
frown this the bro passes to the mam flue (running at mht 
angles tothe lenptiof each oven)and tothe chniney 1 fear 
tho attempt to convert oveus that have already sustained 
kO high atemperature, letting them cool, wand stopping the 
sido flues, rearranging these and ‘ie lower fines, would be 
amore difhenlt proce of work than appears wt fist ayglit 

Otto's Coke Oren ap adapted Coppco, arranged other 
for no recov ery of bya products, for ragovery during a part 
of the coking partod, or diring the entire period (‘Pable i213) 
On reading the aceount of thisoven in Bische 6 Jahies 
bericht,” T could not avoid the thought that in the process 
fur recovering the tar produets dming the inat twanty- 
four hours of thy total forty-eight required to work off an 
oven, the temperature must be too low for the satisfactory 
forination of aromatic hydio carbons, and ] sco Otto anc 
Herberz have proposed the use of aw aharg heating ar- 
rangoments, such as gas generators 

J consider that Otto hak shown the greatest mnyenuily 
and skill in the various urrangements ie has engrafted 
on te the oven which bears hm name, but 1 ami forced 
to the conclusion that the arrangements have yrown 
sumewhat complicated, and involve many minutie = I 
cannot but think that plant subjected to auch tempera 





* Paper read at the Chester meeting of the lron and 
Steel Institute. 
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TYPES OF COKE OVENS. 


(See Colima Boaf Professor Watson Smith's Table, Page 306 ante ) 
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supplied and the gases may receive, if desired, s previous 
heating , regulating apparatus is also adjusted for the arr 
| a 
| and gas supplies, It is atated, however, that the cooled, 

condensed gases ere often imanficient for heating tho 
; ovens, and av kupplementary heating 1s necossary, for 
| which purpore the use of gas gonerators 14 proposed (Seo 
| Dinglor’s “* Bolyt 2 ,” 252 [6], 255 ) 

R de Soldenhof’?s Cohe Oven —This 18 an oven which, 
ax rogards principles of working, has many points of ro- 
| xemblancea to both the Klunne and the Litrinaun ovens, 
| especially the former, but the oven itself, ax regards tho 
! micro disposal of its sido and bottom flues, resembles a 

Carvés oven, In the construction and arrangements much 
ingenuity is exhibited, but with this there 14 also consider- 
ble complication, 

With this coke oven it in atated that by means of the 

adually increasing temporaturo which is seoured in it 
te the ignition of the coal, the largest posable yield of 
tar invbtained, Nothing is stated as to the nature of the 
tar obtained. 

Tho « 

hich ex Sh 
upper flue is connected at one ond and above with |... .-- 
cross flue running at right angles to the lengths of the 
ovens, The upper side fuea of more than one oven may 
in like manner open up into this higher cross flue, itself 
divided into compartments, xo that groups of couplea of 

in connection with each compartment of the 

wee + ~ (See Table of Diagrams, 1) 4) Now the long 

upler flue named communicates alao with the mterior 
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0 en, by means of apertur_. ae up fr - 
ine ; ti ee ne yeracle the ride * ue sa! of the arch ane 
De ee SEO PELE Sw Oe BET @ SLoihi077 a Hl] ore 2 OBE the long upper upper side flue—the apertures being 
Pe SUAS AUS A Es Besta xii TS o> ke SR placed at intervals along the arch of the oven. Tho 
BRE SF SRS RO gga orange hil, ; connection, however, of the upper side flue with the 
oy ee oe WS AG i | lower side fluea running parallel below it can only tako 


lace by the hot oven gases and vapours passing first 
into tha cross flue compartment, and from this compl $- 
ward to me less complex than Otto’s arrangement. Herberz | ment (oommon to a neighhouring oven also) down a short 
first costa of erection, and most of allan repaira, the diffi- tk 14) draws off the gases and vapours from the ountre | vertical branch flue into the next horizontal long side flue 
culty of which ww increased by compleaities, should be ag | of the arch of his oven (a close one, unconnected with the ; below. Now, connection of the long upper gde flue with 
gimplo as possible, and that each oven should be asinde- | vertical mde flues), condenses thom tu aoparate tar and am | the cross flue or compartinent can be cut off at will by a 
pendent of its neighbours as poxmble Now these are the | monia, and carnos the gasox back to the ovens by pipes, and | damper, which also cuts off connection of the cross flue 
very pomta in Otto'a cohe ovons whure 1 fear difficulty, | passoa these gases into the vertical flues of the tnodified | with the next lower flue. Tho honzontal wall or mid 
but perhapa Dr. Otte will be able to enlighten me on the Capi ovens from above; air is also passed in het feather separating the second long mde flue from the 
subject. from japes sumilarly arranged, and ronuny slong wit | bottom one of the three, contains also along, narrow flue 

Herber Coke Oven (Ger Pat 25,520, Junc 2b, 1883) ap- | the gas pipes, The arrangements are such that the sir opening to the outside of the oven and to the ar, but 


tures as coke ovens are, in ordey to save Kerions expense in 
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TYPES OF COKE OVENS. 


(See Column B of Piofesso Watson Smith's Tabi, Page 306 ante ) 
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closed at the end of the anid feather wall, so that an com peecuney for which purpoxo the said mid feather wall 
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per 

of the aven, parallel y 4h ot! 
nents run), "then the 

ia Coppea oven, through the 

te uw ee ee flue, and then descendme 

inte a croks bottom flue, escape to the chiouncy, 

circulation fram the oven interior throagh all the 

heating flues i ¢xtablishcd = Let the damper, cutting off 

the connection of the upper side floe with the cross flue 

(acting also aga reservoir for the pases of (wo ovens) 

; ; cb ats cooling can 


mexpodited byo,. Slee © as 

midfeather fie, and through ita perforated walls mto the 
cond and third side thes, of wluch at formes the commen 
uid feather wall  Butow, another connection not yet 
eferred to—inay be estiblished with the upper side fluo 


wwe we | woot 


' = GE Re a 
| hydraulic tum running vlong the buch of the ovens, and 
i xunk ina vessel contmming water When the damper to 
| the croms fluu as closed, the oven , aes have no choice, on 
entering the upper side flue, but vo contimne upwards te 
the hydiauhe mam, where the tur and some of the am 
nionw wator condense, the gusos with stil some ammoniw 
and othe, vapoms excipo at the ond of the mam mto 
a scrubbing ataugement supplied with cokts ater Tho 
nin from thasis conductod across the top of tne : 
zr the frontof the . 


tups) ntothesmeo 2. 2. Lee ek Ct ts ethane oy 
of the over takes place from above, the coal falling down 
two shafts in each oven From the descmption of the 
arrangeinent of thero ovens, it will new bo evident (sen 
Diagrams |) 1),that tho process ia conducted in two stages, 
nid somewhat ox follows Ist stage, when the ovens at 
fist, very hot from the completion of the last charges, 
mie now cooling down, though stil hot onough te work 
the freshly charged coal through ats fist stage, in which 
the tar products have te he condensed 2nd stage, when 
the ovens, now giown comparatively cool, are placed ont 
of connection with tho hydiaule main by opemng the 
damper to the cross flue, and so te the other aiid at el side 
flues, the oven gases thon passing, juet ay in the Copp's 








; nn - d Appolt systema, adniasion of wir at the close of the 
ing from the opening to the outuide of tho oven, can only wilt of perforated firebricks The wir opening mien | and A emg, lone ho 
gain access ] de flues through tioned can be stopped or regulated at will, ‘Thus, it will ie = 

Gee rary ee terion ie ate be seen that if lie tmt fue mentioned, the upper ide | at the outside of the ovens, 


perfurations in the lower and upper walle of the two flues 


att thus being drawn into the intonors of tho ovens from 
theonteratinosphere Tn this reapect the process resembles 
Jauinainn’s, onty that the admisson of air takes place above 
the mass of fuel and not below it, agin Lirmann’s oven 
The working w so urrangert that the oven or ovens in con- 
nection with each compartment of the upper cross fine, 13, 
orare, either cooling or hot, ie, either in the first or 
wecond Ktage 3 mm other words, the ovens are worked alter 
nately, either singly or in pairs Jt ia stated that tha 
dampers to the cross flues ara never quite cloned, so that 
during the first xtage some circulation of hot ovon vapours 
through tha side fis tukea place, which maana conse 
quently Joss of tar and aminonia A snort of valve- 
wrangement nenr the tops of the upright pipes tu the 
hydrauhke mam seta each oven in communication with 
that inain,—-(Dingler's “‘ Polyt ," J 262 [7], 283, 284, 
Fiom the fact that 6o much recourse is had to cold 
mir and cooling, Ike that of the righ gasos firat evolved 
—soInw are bunt, and that in the second stage air 1s 
admitted inte the coking mass, J don’t sea any evidence to 
guide mo bo the belief in inecreasod quantity of tar and 
amimonia, and indeed iy doubta are considerably in 
favour of a probable decrease of quantity of both bye 
products, and aa regards the quality of the tar, the tem 
perntura of the oven may possibly be laugh enongh to 
secure its goodness, what there i of it; but with respect 
to this temperature, supposing that the heat of the second 
side flue, where the chief combustion of the, greion takes 
Hace, to bo anything like that of gas rolorts, or of the 
ittem flue of the Simon Carvis oven, then f think the 
perforations of the fire bucks adinittiag the arr tu these 
Aide Hires mntist gradually, but soon, yet fused up Let 
this doubly perforated antdfeather wall once get out of 
order wand need repairing, par’ of the oven must come 
down, and thon the upper croaa flue, common to more 
than one oven, m interfered with, for more or leas 
cold air will then probably yet access to it from the oven 
inrepalr ‘The ovon ina most ingenioua contrivance, but 
at ali events the first impressions are adverse tu it, on 
account of ita minute and complications, to say nothing 
of the quality and quantity of the tar and ammonia 
L Serclopmentavfthe Auahand of the Pauwels Dubochet 
Orewa — Perhapa this sevies of developments in the mort 
miteresting of wll, expecially for the reason that, beyond 
the shadow of a doubt, real eonl tur, or rather coal tar 
valuable for dyes and colours, ts produced by ovens not 
greatly dittering from the orginal models, and the coke 14 
ny frre and solid ax could) be wished for blast furnace ase 
[tas stated by Gurlt, in his work, ‘Tie Bereitung der 
Stemnkohton briquettes,” that the oldest coke oven em 
evel for recovering tar products iw that of Co Knab, of 
St Dents, near Pas Orymally Knab worked only with 
bottom flnes, according to Hitaxener (Fischer's | Jah: 
reab "T5838, pages 1219), and at the coke ovens of Lebron 
at Conmontry (Dinglor's ‘Polyt J 151, 97), Oarves, 
under whose management at Sto Ktrenne ciyghty aight 
Knob ovens were erected, first mtrodnced the heating of 
the ovens with side flues in addition to that with the 
bottom flues, After the improvements of Curvos, there 
wore pradually introduced at Hossepes fifty thren coke 
ovens in the yeara 1866 to 1733 and m the year 187) at 
Torro Noire, near St Etienne, a hondred ovens, Ae 
vording to Dr 7° Wiacher (tscher’s ‘Tahresb, > 1888 
1vi4), there were alroady, in the year 1844, fifty coke 
ovens known a4 Pauwels Dubochet ovens at work near 
Nanarbrucken, which makes these ovens of somewhat 
earlier date than thora of Knab and Carvoa (Ting 
* YPolyt J,” 142, 414, and 160, 304) However, although 
the form of the oven wad sunilar in some respects to that 
of the Anab improved by Carvés, or othorwine Catves 
ovenn, atill there is evidence to show that im other reapects 
it daitfered*, aud the coking timpoiatures were very diffe 
rent, na will shomly appout In the beginning of the 
yenr 1870, when coke rox mi prico damenkely, the lief 
director of the DPartx Cias Company, Wo Oechulhatier, 
caused the introductin at the atations Ivey and La Villette 
of two sets of Pauwels Dubochet ovens, for the purpose of 
woducing fiom caking coals imetallurgieal coke and 
Miuminating gas for the ctv of Paris, one-half of which 
Was supphed by the latter It was suid to have ley illu 
THumeting power than good retert pay, for which reason 
it was dived im the gasomoters with retort gag The 
coke was saul to be the best noaginable, and commanded 
a high price for use on locomotives and for metallurgical 
and other purposes The dimensions of the fireplace af one 
of these ovens as given tn Gurlt's work (puyo 30) are— 
length, 7 20 meters, breadth 2 metors, and heyht of vault 
Tmeter Dr Wischer, however, gives for Carves ovens, 
wa crected at Herasegey (SJuliesb "E883, 1d) the 
following particulars '! These ovens wore (according to 
TUMLY Meas arense ‘a only built 00 metiea wide,” and 
Guilt adda vs to tho Panwels Dubochet oven, ‘' The work 
ing of this oven is generally the same as the Knab oven 
(Curves ovon), only the coking of the charge of six tons 
takes placa at avery much lower temperature and lasts 
for thiec daya, whoreby one ton of coal yteld« 7500 cubic 
feet of gas” But these differences, howevor slight they 
may appesr, are fully sufficrent te make a complete diffo- 
ronco in the tars obtained , and Gurlt further on remarks, 
ashe auiaht be anticipated todo, “The tar wmuch lghter 
(i.¢, haa aiuch lower specihe gravity) than gaa retort 
tar of a spocific BFS ity of 12, also it contams less 
napthalene and cnutbolic aad “ T feel ne doubt myself that 
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* Th Ad Grurlt inforns me (Octuber LOth) that “the 
Pauwels Dubochet coho ovons wero certunly im uy in 
1854 at the coke works of De Wendel, near Saarbriicken, 
but they never produced tur, forall the vases and products 
of distillation were burnt around the coking chamber to 
heat the same, The walls of the coking chamber mnchned 
at an angle of 45 deg , and the oven liad an auxihary fire- 
place near its lowor opening, through which opening the 
coke charged could glido down iuto a cooling chamber. 
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Results O¥ Coxe OVEN WORKING AT GELBENKIRCHEN, CROOK, AND MIDDLENDROUGH, 


ee en 2S aS —_ a 


At Goleenkirchon, by Hitsscner and Miller 


- ‘The tar sSelded on distillation 


Output 
Per cant | 88 percent of volatile liquids, and 
Largo coke 750 | 805 percent of pitch The further 
Sinall ,, 08 , treatment of the distillato gavo 
Dust £2 
Tar 277 
Ammonium sulphate = 1 10), Ou the Tar 
' por cent 
| Benzol (h p 80 dex to 
100 deg ) 
Bunzols (b p WOdee to 
140 de 0 40 
Naphthalene O ‘tH 
Phenol* ; , %Ld 
Anthraocgnu ; 0 Bb 


* There ls probably some nustake hore 


| 


be meant) should be lowor in quantity, and the naphthalene higher 
1 When these numbers wore obtained the condensation was quite insuffelent, and so doubtless both tar and ammonia wore lost 


the narrower-built Carvias oven would have yielded a 
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Messrs 8 A. Sadler and 
At Crook, b3 Darlington  Wataon Smith 
Output, The tar yielded on distillation 
Per cont! 45 per cent by volumo of Ilgeht 
Good coke 77 03 | ote available for pone. benzones, 
Tar (sp gr 1 106) 2.60 | and solvent naphtha, 20 4 per cent 
Qax liquor ot 6 deg by volume of creosote olle with 
to7 deg T *10 40 | much paphthaleno, and 342 per 
=1 00 percent ammonium) dent of thick anthracene ollu 
sulphate Further treatnient of tho distillate 
(Robert Dixon) gave (8. A. Sadler) 
Por cent 
on Tar 
Water 
Bensol 50-90 per 
cent, 0 50 
Solvent naphtha 1,10 
(0) per vent at | 
160 deg C) 0 60 
Heavy naphthas 0 40 
Crude — carbollo 
acid 0 05 
Cruosaote oils 46 50 
Anuthracens 074 
Pitch and Joss 42 21 
100 00 


With wo miuch authracene and go little benzeucs, the phonol (if puro crude carbotic acid 


is secured, material saved, repairs rendered easier, and 


better luninatmg gas than did the Pauwels lubochet | the chanovss of breakdowns dunimihed by avoidance of 


oven, but the coke would have been harder 
from all the evidence obtained, that to M Carver belongs 
the full credit of being the first to construct and work a 
cokvoven capable of vielding good metallurgical coke, coal 
gis, aud valuablecoal-tar, which, with astommshingly httle 
modification, continues to the present time the simplest 
and beat oven for the purposes named, according to my 
opinion 

The evher Carves oven was furmesbed with a fireplace 
and giate, the unecondenaable gases bong alas round 
to the thiplace by pupes, and bint there Otherwise 
the Hue arrangement was much the samo as now The 
recent Carved oye as fired ixclusively by the gases 
exc aping condonssiion, these entenug the lowor flue at the 
place whero the hearth or fire used to be, air bemg forced 
i through anannula pipe Tu the Simon Carvea oven, 
or recuperator oven, the ar introduced receives a previous 
heating to some 500 dey to 600 deg Cent (100 deg to 
1000 dey Fahr) by the floes bang brought im con 
tact with the hot ftus conveying away tho «pant 
fire guxox from the ovens ‘Tho question may be on d, 
“* Butaf by the nae of recuperation you have plonty of 
heat for the lower flues and side flues, do you not get so 
Intense a bent where the fest combustion of gas aud air 
takes place that no material will stand such firing, an 
other words, do not the lower flues get soon burnt 
out?” The reply as, since recuperating, the two lower 
or hottom flues have been thrown into one, thia aim 
plihes matters, and there is lesa matenal te bun Then 
at the part of the bottom thie where the greatest heat 
18 aURtamed, thea walls sre lined with the best stlica 
bricks, ve, bricks formed of compressed tine white 
sind anda binding imatemal, Moreover, tho heated air 
adimtted into the iaetith flue is purposely insufi|ent for 
complete combustion of the gas mtroduced there, the 
furthor aupply of hot aw beng admitted into the mde 
flues of thaaven The oapeens eager for thus se subeny 
the air ara completely under contrel by means o 
dampers ‘Phe silica bricks sre mado in France, and I 
behave in Yorkshire, and should contain about 97 per 
cent pure silica, and wall «tand practically any needful 
temperature Thus ample heat 1 obtaimed for the 
wroucess, wnd a tar as produced richer than any as yet 
coe in anthracene and naphthalene = Tt also contatns 
benzene, toluene, vylene, and carbohe acid I have 
recontly prepared a pint oe coal tar xylene from the 
solvent naphtha of Sunon Carves tar, kindly supplied to 
ine by Mr S A’ Sadler, of Middlesbrough Mr Sadler 
moxt hindly worked off a 12 ton tar still, charged alone 
with the tir from the cohe ovens of Mesara Peaao, of 
Crook. by Darlington, and he sampled the various pro 
ducts, and sont me one gallon specimens of tham, These 
nam plon Lam putting through a close examination and 
analywis, and To hope to readins fall report in. November 
or December next before the Manchester Section of the 
society of Chemical Pnulustry 

Pornolet’s coke oven differs: very httle from the Carvies 
oven with the old fireplace and grate, buts animprove 
inont in the year 1870, carued out because Pernolot found 
that whilst the froplace of the Carvés oven was burnt 
away by the heat the oven walls were not hot enough, ho 


T connider | 


earned the gas into the upper horizontal side fluc alone and | 


hred the bottom fluo from selid fuel In this we have m- 
creased complication of mattersin companson with Cary es 
oven = (See Fischer's  abresb ,” 1883, pp 1215, 1216 ) 
Hiuissener haa slightly modified the Carvés oven, using 
& recuperating precess considerably hke the Simon- 
Carvéa unprovamont He passes air through the lower 
cooling channels in the lower part of the oven, and so 
heata it tu 300 deg , when it ia driven imto the firoplace 
(where now no hand-hring 14 necessary) along with the gas, 
aud alav higher up and aimultaneously into the upper 
aide fluo dinally, he passes gas into the upper side flue 
at the othor end of the oven. He thus claima to heat the 
oven with its own gas entirely, anend attamed in the Simon- 
Carvéea oven without auch additional piping and ee 
ing arrangoments, Wore silica bricks not known, doubt 


less some auch diatnbution of tha intonae heat of the 


bottom flues of the Simon-Carvés oven world be nosded ; 


multiphed adjustments, flues, pipes, and other complica- 
tions 

Ruppert, of Gelsenkirchen, introduces tubular or fluo 
arrangements into and through the oven, through which, 
from the outside, alr can enter and become heated, when 
it then enters with the stream of gas into the conibustion 
flue, also cold air can be allowed to enter this tube, and 
hence either heating or covling can be effected Several 
other simular flues are ulsv arranged, the object’ bemg to 
pee the temporatures of differant partes of ine oven under 

etter regulation and control, and also tu bo able to admit 
att at various points into the combustion Anes, (See 
Dinglur’s  Polyt. J,” 252 [6], 255) 

Semet and Solway also adnut atr, to burn with the gascs 
which have escaped condensation, which sir haa received 
& previous heating after much the same plan ad that 
adopted by Hnasenei, only that the air warmed in the 
lower exit flies in, in addition, frat drawn down through 
veitical passages arranged in the walls supporting the 
vaulting Thus, further heating of the au is secured, 
However, Somet and Solway employ treplaces and grates. 
The flames of the solid sitet. pasa along a single bottom 
flue, which divides at the end of the fireplaea ito two 
parts, up which the fire pases and traverses the side flues, 
composed of rows of thin stone shells, forming the hon 
zontal parallel hues The gas and hot air can be admitted 
both into the freplace and into the upper mide fue = Mh 
Mond, of the firm of Mexsra Brunner, Mond, and Co , 
informa me he is erecting fifteen of these ovens, and 
expecta to have them at work about the ond of this year 
Thia oven of Semot and Solway as, as already stated, 
merely a somewhat mors complicated, and therefore pro- 
bably more expensive, form of the Simon-Carves oven, 
and fo should very much doubt if there is any amprove- 
ment as regards the process 

Seibel draws off pases and vapours as usual, and re- 
turns the gas after condensing, to be entered inte the 
upper side flue with arr, whence it passes downwards 
through the lower side flues to the main exit ‘Tho 
bottum flue 1 heated apparently with hand firny, and 
altogether the arrangement is much the same as with 
Semet and Solway. 

The regenerative coke oven of the Silesian Coal and 
Cuke Works in (iottesberg, 18 «amply a Simon-Carvés 
even with slightly modified side flues. At first (Ger Pat 
25,825, Muay 6, 1883) an alternative regenorative or super- 
heating system was proposed, by means of which the 
hot burnt gases could alternately pasa down either one 
pigeon-holed regenerator mtuated below the oven to the 
mam exit, or down the other adjacent one of a donble 
aet, according to the position of a amtablo damper, whilst 
the cool condensed gases and oir passed upwards through 
the other regenerator The one of these in the exact 
counterpart of the other, and each ix divided by a mid 
feather wall, so that the gas may travel up one part, the 
air up the othor, so as not to mmx before entering 
tho combustion space in the oven Suppors the hot gases 
have been caused by the clapper valve damper to ercape 
down the one divided regenerator to tho oxit, thus 
using 1t with its two compartments now simply as an 
uscape flue, and that 1t has become thua highly heater : 
on reversing the action, the cool gas and air now rise 
upwards, being drawn through their respective compart- 
ments of this now highly heated regenerator, and aro re- 
spectively heated before uniting in the combustion 
space of the lower oven flue, whilst the hot exit gases 
find their way down the other aystem, which now in its 
turn becomes highly heated Thus no fireplace and grate 
are needed 

According toa more recent patent (Ger. Pat a Aa, 
May 7, 1883), 1¢18 found more advisable only to aubyec 
the air to a previous heating, whilst the gas enters the 
combustion space without previous heating (See Dingler's 
*Polyt, J,” 252 [6], 254, and 255) 

Huasener and K Mollerin Gelsenkirchen axperunented 


| fur ome time with the Carves oven, and their results led 


to the formation of a coal-distillation company work 
ing fifty of thease ovena, built on a somewhat improved 
plan It will bescen fromthe data in the Table abovethat, 


but by using one bottom flue and silica brick«, simplicity | a8 regards the coal tar, the results are nu better than those 
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obtained by Mr. Robert Dixon, Mewsrs. Pease’s manager 
at Crook, and by Mr Sadler at Middlesbrough, win 
works the tar and extracts the constituents. Mr. Sadler 
kindly furnished me with the data given under his name 

Appolt's Quen —I know of no adaptation of the Appolt 
oven for the recovery of bye-producta I can conceive 
one posable, and the advantage of removing the cake 
from below by simple removal of the trap door arrange 
pen would have seemed to presont temptations to a 








(To be continued.) 
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NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

The Yorkshtre Coal Trade,-—During the month of Sep 
tember, the total quantity of coal sent to Hull from the 
Yorkshire collieries reached 133,808 tons as against 118,064 
tons forwarded during the corresponding wonth of out 
yeur, this being an increase of 15,744 tons For several 
months past the Hull coal trade har heon droopmy, and 
for the first nine months of the present year the returns 
show only 908,852 tons, as compared with 1,003,932 tona 
from January to September, both inclusive, of last year, 
or & falling off of not less than 35,580 tons. 


The Water Supply of Bradford —The reduced state of 
Bradford water a dy iW causing much anxiety on the 
part of the responsi fo authorities Last week there were 
something over 10,000,000 gallons of water in tho high 
level reservoirs of the corporation, which 18 said to be 
hardly equal to five days’ supply, and in the low level 
reservoirs the quantity of wate: ix about equal only to 
a fortnight’sa consumption, A more vectrictad supply for 
public uge ia inevitable. The reservoirs have been in- 
apocted by the Water Works Corumuttee, wha were 
accompanied by the town clerk and Mr Binmie, the 
engineer = It ie stated thera will be shortly forthcoming 
w scheme for providing an additional supply 


Haxtenaton of the Rawson-place Market at Bradford,—~Tho 
Marketa and Fairs Committee of the Lradford Corpora 
tion have come to the resolution to recommend the 
council] to sanction a achema for oatending the Rawson 
pluoo Market The scheme includes the absorption of the 
shop property in John street and Kawson place The 
estimated cont of the property requned for the extension 16 
something more than 20,000/ 


Proposed Street Improrvementa wn Bradford —The Street 
Improvement Committees of the Bradford Corporation, at 
their weekly meeting on Thuraday, decided to recommend 
the council to carry out certain street improvements in 
order to complete several schemer of street amprovement, 
including that of the widening of Wertgate Tho most 
inpoertant of these in the widemmng of Tattle Horton lane, 
so ad to avoid the bend in that thoroughfare near Trinity 
Chapel ; the proposal to construct a straight street from 
the Te aetion of Darheld street and Lumb lane mto John 
rtreet , the long delayed improvement of Beckaide road , 
and the widening of Cemotery-toad and Alberton road, 
that an extension of the tram lines may be made. 
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NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES 
MippLzsprouan, Wednesday 
The Cleveland Tron Trade —Yesterday the market re- 
ninined dull and prices were rather easiet for prompt 
dehvery No 3 Cleveland pig changed hands in xmall 
Jots at 368, 44d per ton Highes prices are asked for 
apocial brands, and ar much as 87s in paid for No 3 in 
roe a casos =Shipmenta of yg von from this port 
continue good, notwithatanding the rocent atorms Up 
to date this month there have been exported 40,700 tons 
against 39,500 tons last month and 40,000 tons duiing the 
correaponding time last year. The manufactured iron 18 
dull at 5/, per tun for ship plates and 4/ lhe for angles, 
less 24 per cent. at works Hematite Pig Iron i un- 
changed at dds. for Nos, 1,2, and 3, fu b. west coast 
porta, 


The Cleveland Pig Jron Makers and Trade Prospects.— 
Last week we pointed out that in view of the dul] prospects 
over the winter months, the combination pig makers were 
anticipating difficulty in maintainmy prices unless they 
resorted to a further curtailment of the production, and 
that auch a step wan surrounded with difficulties and com 

vheationg On Munday it was reported that the com 
ination had been broken ay In the afternoon a apecial 
meeting of the Cloveland Ironmastors’ Assomation was 
held im theu offices at Middlesbrough and was largely 
attended. The condition and prorpects of the iron trado 
were fully discussed and it was revolved that thu proceed- 
ings should be kept strictly private. At the conclusion 
of the meeting the merchants wero anxious to ascertain 
what had tiavapired, and al] sorts of reporta were in 
circulation In some quarters 1t was stated that the 
advisability of blowing out a further number of 
blast furnaces, in order to reduce the make within re 
munerative hmita dumng the ensuing winter, had been 
fully talked over and that a committes had been ap- 
pomted to obtain information on the subject and 
report to the Association. The appointment of an 
officiah salesman for the district had aluo been sug- 
ated, In other quarters there waa a settled opmion 
hat tho combination for systematic restriction and the 
regulation of prices has ended, and that each pig iron 
maker would have to rely on his own individual responsi- 
bility in conducting his business, and would either con 
tinue hw furnaces in blast o: blow them ouf accoiding as 
he might interpret the natural law of supply and demand. 
it is beyond doubt that certain firma cannot afford to put 
iron into stock any longer, while others aro in 6 position 
to keap their plant, in Which Cuormous ottly, ure livested, 
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fully tia gs and dispose of their stock when pices in- 

rove The combination attempt to boleter up pricer has 
ailed, and if each individual maker 1s to be left te carry 
on his business operations in his own way thote will be a 
change which wall benefit the constuner 


The Coal and Coke Trades —Coal x still hardening in 
price, and coke 1s easler 


Shipbuilding and Engineering —These two great in- 
dustries are still depressed, and prospects for the winter 
months are no brightes. On the Tyne, Wear, and Tees 
there in great distress amongst the working classes, and 
special organisations have been formed to deal with the 
poverty and suffering 
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NOTES FROM THE NORTH 
(ZLABGOW, Wednesday 

Glasgow Pw Tron Market ~— Last Thursday's watrant 
market was stenly, with transactions reported on fore 
noon ‘Change at 41a 74d to 41s, 84 cakh, alka at d1s Od 
to 41s 10d one month, the close being buyers at dix Sd 
cash and 41s {d one month, with sellers near Business 
was done in the afternoon ot 414 84d down to dis 7éd 
cash, also at 41s 10d. down to 415 "%d one month, and 
sellers at the cloxse wera wanting tIK« fac cash and 
41s 94d, one month, with buyers offering dd less per ton 
The maiket was quict but steady on the following day 
at Thuraday'a clanng pricea ; over the week, however, 
there was a decline of 2d per ton During tho forenoon 
business took place at 4is 74d. cash and 415 U4d one 
wwonth, and there were buyers at the clone at those prices, 
with sellers asking 4d per ton biygher, the same prices 
prevailed in the afternoon, but buyers at the close were 
offering 4d) per ton Jess Monday's market was guict 
during the forenoon, but as the shippmg returna for last 
week showed a batter result than wis cypected, the tone 
of the market became firmer m the afternoon, and prices 
rose ld per ton ‘Transactions took place mn the forenoon 
tiarket at 414 74d) cash and 4ls 9d one wonth, and the 
clone was sellers at fla 7Ad cashand 416 94d one mouth, 
and buyersit 4d perton lower In the afternoon bus 
ness Was reported at 415. 7kd te tk Shd cosh, also at 
414 Qhd and 41a 10d one month, and sellers at the close 
were agking 41s ay and 418, 10¢d cach and one mouth, 
respectively, with buyers atAd parton leks Busimona warn 
dono yesterday forenoon at 41K at uptodls Ud cash, alse 
at dds 4d vptodis Lid one month, with buyers at the 
clone offering the top prices, and reallers wanting kd = more 
per ton, The afternoon rates at which business was 
transacted were 414 {9d cash, and tle 104d one month, 
and at the close of the market there were sellois at those 
quotations, with buyers at id pec ton under Somewhat 
higher prices were reached to-day, but thera was ade 
chus by the close tn the afternoon The forenoon prices 
reached from 41s 8d to41s 10d cash, and fiem 414 10d 
to 41s 114d one month, the closing rates for buyers beng 
416 Yad cash, and 41s 114d one month, with sellers at 
4d porton tngher In the afternoon transactions were 
reported at 41s 94d and 4Ja Od cash, alxo at dis Id 
and 41a 104d one month, with sellers ut the close ashing 
the lower rates, and buyers offeriny 4d, per ton less The 
market continues to be exceodingly fat and featurciese, 
and only a very limited amount of business tw bemy done 
xpeculatively im warranta, and most of the movement 
tuking place from day ta day is still the result of opera- 
tions within the trade, but such speculation as hus Leen 
showing itself is credited with the advance that has takon 
place im prices during the past weck = ‘There is no change 
to report in the aspect of the home trade, and there wa very 
general focling that no material pene need In ex 
pected for some months tocome Several of the superior 
whipping brands are still scarce, but on the whole there 14 
now rather leas demand for then One blast furnace has 
been re-lighted at Sumimerlee Tron Worka, and another at 
Dalmelhngton Iron Works, so that there are nincty four 
furnaces in actual operation, being exactly the same 
number ax at this time last year = The shipmentsare still 
keeping Jow For the past three quartors of this year 
tho aggregate turns out to have been the lowest ance 1880, 
berng only about 5000 tons above that for the same period of 
1879, whilethe stock in ktore 14 252,000 tons more than 
it then was, bemg an tmerense of about 77 per cent — luast 
weck’s shiptnents amounted toe 11,601 tons, as compured 
with $035 tons in the precoding week, and 1,787 tons im 
the corresponding week of 1883) Up till lost Saturday 
the shipmenta for the year amounted to 441,197 tons, an 
againat 004,089 tons for the same poriod last year, show- 
ing a docrease of 63,702 tons The shipments reported 
last week were specially notable on account of the large 

uantity of pig iron dokpatched to Rusaan ports —in all, 
2310 tens here were also despatched 1465 tonk to the 
United States, 675 tons to Canada, 480 tons to South 
America, 430 tuns to Australia, &c , 320 tons to Italy, 
790 tons to Germany, 795 tong to Holland, 140 tons to 
Spain and Portugal, ond fesser quantities to eth 
countries The hematite pig iron narket remains very 
prostrate, the current eye being 43a 6d per ton for 
the usual proportions of Nox 1, 2, and 3 branda fob at 
Cumberland porte, The stock of pig iron in Messrs 
Connal and Co's pubhe warrant stores stood yeaturday 
afternoon at 582,162 tons, as against 682,062 tons yerter- 
day week, showing a decrease fur the week of 500 tons 


Forth Bridge —On the part of the Forth Bridge Railway 
Company, it has been found necessary to issue 4 nvtice 
this week in the following terma In consequence of the 
interruption to the works from the laige number of 
visitors, the directurs find 1t necessary to ytve notico that 
in future visitors will only be admitted to the works on 
Saturdays, from 2 to 4 o'clock PML, when astcamer and 
conductors will be provided, and s charge of by made for 
each person, and which charge will be credited to the 
Vuith Bridge Sick and Agcident Fund 
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Lhe Glasgow Chamber of Commerce and the International 
Inventrona kivhtblion At lust Monday's meeting of the 
Glasgow Chamber of Comuneree, the secretary submitted 
an ofherl communication regarding the Titern wtienal Tn- 
ventions Exhibition, which it nantended to hold at South 
Kensington next yen ‘Two leading members of the 
Ohamber spoke on the subject Mr oo James King said 
that it was expected to bea very extensive and itercat- 
ing ahibition, and notice was prominently given that 
mventions should be exhrsted without the brabilit 
of mventors forfeiting then mghts by the pubheity which 
they obtained Mr David Guthrie said at might not 
bo ont of place to add a word of warning to gentlemen 
who meant to exlobit as to the danger of submitting 
their patents to the eyes of the world Woe had to fightm 
this country againat foreygn competition and hostile tariffs, 
aud the prinapal weapon agaist these was the myennuty 
of ourinventors We had seen lately, m regard tothe Inter 
national Patonta Convention, that neither the United 
states nor Germany bad jamed that convention Whether 
they had jomed it or not, he did uot think the danger of 
piracy Would have been removed They knew that the 
law with regard to the enforcemont of patunts was nota 
wutinfactory one = The difbeulty m cnformeye patent nights 
Wis cnoermoevs, ond were they on the continent the dif 
feulty would be tenfold He thought that (hose men 
who proposed to exhibit should carefully conmtder whether 
then inventions might not be hable to be purated by 
foreym countries Jt wan ultimately agreed to remit the 
matter tothe home cammittee for consideration 


Frofesen kelgaa on the Naru and Clyde Shipbuilduiy — 
The annual dinner of the Ciasgow Tiades Uouso took 
ae laxt week, and on that occasion a toust Was proposed 
or the ie of enabhing Professor I Elyar, who was 
ane of the guests, to wake a xort of acm public appear- 
auce The toast was ‘Naval Architecture, Raring 
Knumeenng, and othe Jndustrial Interests of the 
Country,” and im respondmy, the “John Klder” Professor 
of Naval Architectine said that ae far as nasal archi- 
tretire and nawime mgineering Were comec ned, those 
Industries denianded than aynipathics, an they wero im ow 
very low state  Shiphtuldaug was worse at present than 
it had been for a gieat many years, and they would soon 
mothe cifect of that im Glasgow large number of 
highly skilled artizans were ont of employment, and they 
were likely te remain xo for some time to come On the 
other hand, they heard a great deal about the present 
state of the Navy At the present time it was stated, and 
he believed 1 was correctly stated, Ghat the Navy of this 
country would not compare favomrably with the navies of 
other countries Jf we did not build more war slips, 
France would very soon succeed in out-building usin ships, 
nnd would be wble to put a more powerful navy im the 
waters than we possess That wan not a satiafactory 
pevien for this country The present state of the ship- 
nniding trade was ono which was exceptionally fas uur- 
able towards altering that state of thmgs It seemed 
that the only thing that tho Aduuralts had to do was to 
make up its mind that more ships were necessary ‘This 
Worx aw very good opportunity for the Adimoalty in placing 
the Navy on a proper footing, for they coud build on the 
Ciyde district alone within the next two ar threo yours a 
sufficient niuinber of vessels Tho two questions, it 
Hoemed to hin, could be made to nentralise each other, 
and it rested with the authorities of the countiy to avail 
theroselyes of the immcnse resources that they possessed 


The Coal Trade ~ 'Phore i very little appearance of 
activity m the coal trade of Landa kehire and the west of 
Scotland yenerally, and in most care< it takes bard yrush- 
mg to pot orders yuyers ino most instances have the 
ball at thar own feet, and, a8 a matter of cours, they 
do pot hesttute to dick at) Atamany of the collieros in 
Lauarkalire there as imuch broken time Mh) consequence of 
the paucity of orders, and many of the railway sidings 
bemg heavily blocked with coal laden wagons Ayrshire 
has been favourcd this week with a number of orders, as the 
westerly winds have allowed vessels te get into ports 
The result has been that some of the sellers m that county 
have buen able crefuss orders this week, but they look 
on that state of things as being only temporary Prices 
are very low, mdeed, it is hardly possible to quote con 
rectly at present, ay lower prices will be taken according 
tocirenmatances Thefiob rates at Glasgow are— Main 
coal, ds dd to bs per tou, ell cod, G8 ta 7s, splint cot, 
bs Sd. toads Yd 
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A CaNpip Costession — Lust week's isete of bautty 
Fun contains a somes hat roma hable awowal Ourcontem 
porary states that having boon led to take an interust im 
railway brakes, and having formed an unfavourable 
opinion of the Westinghouse brake they had subnutted 
the whole question to anexpert on whom they could place 
complete relinnce The result is, saya our Contemporary 
with a candour whichis highly creditable, that ' we feel 
bound to puvlish the expert sicport, to whnuowledge that 
we, ED our ignorance, took u wiong bias, anid te say that 
for the futwe we shal) believe m the superiority of tho 
Westinghouse brako ova all others at present mouse ” 
The report ix concisely in favour of the Westinghouse 
automatic brake, assuch must always be, when the nintteris 
investigated by an impartial aud unprejudiced mind We 
hase called this confession remarkable, for it would seem 
ax though it were almost imposmible for people who, hke 
handy Farr, have formed a wrong opinion on the make 
question, to acknowledge their error, even ithe face of a 
catastioplie hike that at Pematone It must be allowed 
that there is decidediv more fairness than © mity in our 
contemporary’s composition What an cary solution o 
thin voxed question if the advisers of certain companies 
were animated by the same spirit, and by making a 
candid confession of their erre: become forthwith public 
buucfactots, 


364 


WILLIAMS’S SYSTEM OF TORPEDO ATTACK AND DEFENCE. 


(For Description, see Page 369.) 
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FRIDAY, OOTOBER 17, 1884. 
THE STATE OF THE NAVY. 

In our article of last week upon this subject we 
pointed out that defivient expenditure is not by 
any means the ouly cause of the discreditable and 
alarming condition intu which the British Navy has 
been gllowed to lapse. The antiquated and un- 
byginess-like system under which the Admiralty 
builds its ships is greatly to bo blamed, as 1t inevit- 
ably leads to extravagant expenditure, slowness of 
production, and poverty of results In proof of 
this we instanced the cases of the Ajax and Aga- 
memnon, which have been more than eight years 
in building, and have vastly exceeded the estimates 
of cust that were placed before Parliament. We also 
referred to the Polyphemus, which has been nearly 
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eight years under construction, and has already 
cost nearly twice the amount that was originally 
estimated and voted for her. It may be instructive 
to call attention, in greater detail, to these cases, 
as they afford fair illustrations of the working of 
the present system of building ships for the Navy. 

Preparations for commencing the Agamemnon 
were in progress in Chatham ard in Janu- 
ary, 1876, and the Ajax was laid down im Pem- 
broke Dockyard in March of the same year. 
They belong, as is well known, to the Inflextble 
type of central citadel armour-clad turret ships. 

he estimated cost of wach vessel was 350,000. 
for the hull, and 91,0001, for the machinery ; and 
it was atated by the First Lord of the Admiralty, 
when they were ordered, that they would be com- 
ploted in four ile The Agamemnon was launched 
in 1870, and the Ajax on the 10th of March, 1880 
The Agamemnon was the first ironclad laid down 
in the Royal Dockyards after the Inflexible was 
oommenced ; and from 1874 till 1879, the Aga- 
memnon and Ajax represent the whole amount of 
new ironclad construction which was entrusted to 
the dookyards, The T:mes of the 13th of Septem- 
ber, 1879, in describing the launch of the Aga- 
momnon, says, ‘For five years it was found 
sufficient to commence and complete one ironclad, 
and to commence and partially build two ; not, be 
it remombered, with starved estimates or stinted 
labour, but with a vigorous application of both ” 
The same authority goos on to atate, that 
‘SAs the constructive department at Ports- 
mouth lived on the Inflexiblo, for an unspoak- 
able length of time, so the constructors at Chatham 
contrived to live on the Agamemnon, while they re- 
velled in droams of the monsters promised them ” 
This us strong language from an organ which, upon 
critical occasions, often plays tho part of apologist 
for the Admuralty ; and we, therefore, prefer 
quoting from it, to expressing the same opinions in 
our own words 

Is 16 to be wondered at that our Navy 1s fast 
dropping behind, relatively to the navies of other 
countries, and that we are getting out-built by 
France and other powers, when we find money 
1 ee upon vessels in large amounts, and so hitle 
that is tangible forthcoming in tho shapo of ships? 
The money has been spent, not so much in 
achieving practical results in the form of useful 
and much - needed additions to the Navy, but 
in continual alterations and transformations of 
tho vessels in progress, and in thereby develop- 
ing through the progress of construction sume- 
what different ships from what were originally 
contemplated The Ajax and Agamomnon have 
been undergoing this process for nearly mine years, 
ond still they are not in a state to add to the 
effective strength of tho Navy. In the language of 
the Trymes, the dockyards and the constructive de 
partment have been * livin upon” these ships for 
an unconscionable length of time 

It eatmot be urged in excuae of this onormous 
delay with the Ajax and Agamemnon, that 1t 1s due 
to their beng of novel type, and because the 
original conceptions upon which their design was 
based could only be worked out in detail cautiousl 
and tentatively. This was not at all the case wit 
these two ships The authority above quoted stated 
at the time of the launch of the Agamemnon, in 
1879, that ‘‘she 18 a copy—in some respects a 
servile copy—of the Infloxible, and it is difhcult, 
with ahips as with pictures, however good in them- 
solves, to excite enthusiasm about replicas or copies.” 
Ttappearsto beas dificult to get the ‘‘copies” executed 
as to excite enthusiasm about them. The Inflexible, 
again, was originally delayed till experrence had 
been gained of the sea-guing qualities uf the De- 
vastation, When Mr Goschon, who was thon the 
First Lord of the Admiralty, first referred to the 
building of the Inflexible in Parliament, he said 
that the results of the experiments upon the De- 
vaatation would be waited for, before proceeding 
further with her. In the construction of the In- 
flexible, the Admiralty wero guided, therefore, by 
aotuel sea-going experience with the Devastation ; 
and in afterwards proceeding with the Ajax and 
Agamemnon, they had only to deal over again 
with the same points as had arisen and been settled, 
in connection with the design of the Inflexible. 

We now come to the case of the Polyphemus 
The question of building the Polyphemus was first 
brought before Parliament by Mr. Ward Hunt in 
1877 She is a vessel of peculiar form and con- 
struction, and has frequently been described in our 
columns , and it us sufficient now to remind our 
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readers that she is only plated with the thinnest of 
armour, carries only a few guns of tho very lightest 
description, and mainly depends for offensive power 
upon the use of the ram and torpedo, She was 
launched in June, 1881, and is still in a very in- 
complete state Sho was originally fitted with high- 
pressure buulors of the locomotive type, and these 
proved, upon tnal, to be su great a failure that 
they had to be taken out of the vessel, and new 
ones of ordi construction substituted for them. 
The Times published, upun the occamon of the 
failure of the boilers of the Polyphemus, a aterev- 
type form of apology for it It stated, upon 
the 7th of February, 1883, that it was found that 
the new type of boiler could not keep steam, and 
the vessel fell far short of the estimated speed of 
17 knots. ‘‘ This was, nu doubt, a sad disappomt- 
ment; because, in a slup which has discarded the 
gun, and has concentrated her power of attack 
upon the ram and torpedo, 1t 1s ovident that speed 
must be an important factor of efficiency” The 
latter part of this sentence contams a platitude 
which is well worthy of the occasion, and has a fine 
official flavour about it. The Zanes yooa on to 
assure its readors, that ‘‘tho defoctive speed of 
the Polyphomus, howover, 1s not radical, and can 
be oasily rectified ” 

It will be well to read, in tho full hght of this 
confident, and apparently authoritative, statement, 
the latest utterance of the Zimes upon what really 
had to bedone in order to rectify the nustakes that had 
been inade with the boilers of this vessel. Jn a report 
of the visit of the Lorda of the Admiralty to Porta- 
mouth, in the Ttmes of Monday last, we read the 
following ‘' When the Polyphemus torpedo ram 
came round from Chatham i een she was 
generally regarded so much as a pizantic failure 
that she was nicknamed the Poly(in)phemus ” The 
two chief points in which she failed, viz, in her 
torpedu-firmng apparatus and in her boilers, are 
described ; and the report gogs on tu say, ‘‘the second 
defect has been eared by substituting for the 
experimental builers a sot of the ordinary return 
Fabien pattern, The result 1s that the Polyphemus 
has attained more than her estimated speed, and has 
in a great measure retrieved her character Compara- 
tively simplo as these alterationa may fee at first 
aight, they involved the dislocation of almost the 
entire ship, and have employed a staf of shipwrights 
from Novembor of last year until the present time 
In order to get the old boilers out 1t waa necessary 
to clear away tho funuel hatch and the divisional 
fore and aft athwartship water-tight bulkheads [It 
was also necessary to remove and rebuild the boiler 
bearers, tho fore and aft wator tight bulkheads at 
the middle line, and ono of the athwart bulkheads, 
and the water-tight flats over boilers in the steoring 
engine and dynaino flats Now cual bunkers were 
constructed tou suit the forms of the boilers, water- 
tight doors fitted, and imeoans devised for working 
the coal, The other work included the re- 
lagging of the bunker bulkheads, Hats, dc, the 
strengthening of the bulkheads in the wako of new 
fan engines, the fitting of bearers for stokvhold 
plates, the altermg of tho arrangements for carrying 
water into the main drain, and the installation of 
electric, incandescont, and search lights by Messrs, 
Siemens Brothers In addition, however, to the 
new work and necessary readjustinents, a compro- 
henaive heat of defecta had to be taken m hand, 
ranging from automat: drain valves, to lifo rafts 
and mess tables,” 

The above facts in the history of the construction 
of the Ajax, Agamemnon, and Polyphemus, are, 
in themselves, a proof of the corroctness of our 
atatemont, that the prosent system of building ships 
for the Navy 1s wasteful, diuatot ”, and unbusiness- 
hke. Further comment upon this 1s suroly 
needless, 

We have referrod abuvvo to the ‘Jtmes, as somo- 
times playing the part of apologist fur ‘he Ad- 
nuralty when failures occur, or public attuntion 1s 
called to ofhcial blunders or neglect. The report 
already noticed cr tho visit of the Lords of the Ad- 
miralty to Portamouth, furmishes a atriking metance 
of this. It says that. Lord Northbrook has ‘‘ pointed 
out that a ship of war could scarcely be built under 
five years ;” and his statement is, apparently, ac- 
cepted by the Times as perfectly correct and in- 
disputable. Sir Thomas Brassey, we are told, has 
‘lifted the subject out of the heat and temptations 
of party politica,” and has succeeded 1n showing, 
that ‘without strain and without excitement, the 
vaval supremacy of the country 18 being annually 
strengthened by an accession of war vessels of 
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unproved typos ' 
the French broadside ironclad Amuiral Duperré 
is «much inferior in fighting power to what 
1s BUpposed by some of the most competent 





judges ; and is “‘hable to become crippled caauly |. 


in an action, either by having her guns mlenced, or 
by having her engines disabled by shell.” 1¢ 1s ssid 
to be a fatal defect in her construction that, in 
order to protect the hull of the water-line, the 
broadside guns and crew have been left exposed to 
the fre of an enemy. We may note, in passing, 
that this is precisely what Mr. Barnaby stated at 
South Kensington, in 1876, constituted his :deal of 


a fighting ship He considered that the Nelson 
and Northampton, which have this very arrange- 
ment of sacrifiong the protection of the gun 


deck, and carrying thick armour, in the form 
of a belt at the water-line, wero preferable to 
the Inflexsble or the Téméraire, am which the 

ns and the crews are protected by armour. 
The Times pronounces the Amuiral Duperré to 
be defective, for the identical reason that she ap- 
proaches, in some degrees, to what Mr. Barnaby 
calls his ideal of a hghting ship. It goes on to state, 
in a sumewhat oracular manner, that ‘‘upon a4 
balance of advantages, the gain must remain with 
the ship which can continuo fighting to tho last ”’ 
This ts another fine platitude ; but the qoute of it is 
loat, becauae the Zimes does not explain whether 
it ia the Amural Duperré or the English ships which 
aro to continue tighting till the last. 

Tho Times report, includes what may be termed 
an ossay upon the advantages of not completing 
our ships of war. It says. ‘‘ Naval critica may 
complain that much time is apparently wasted 
in the completion of certain ships. It should, 
huwever, be remembered that these ships aro re- 
presentative, and that the time which 18 apent 
upon the fittings of one, will enable the others, of 
which it 18 a sainple, to be equipped with all the 
greater expedition” We have already pointed out 
that the same authority informed usin 1879, that 
the Agamemnon and Ajax were i baa nome 
respects servile copies—of the Inflexible. How 
does this apology, or excuse, therefore, apply to 
the cage of these vesscla We are constantly being 
tuld that futuro ships are to benefit by the ex- 
perience of former ones; but one of our chief 
grounds of complaint is, that we never see this 
excellent principle reduced to practice The 
Times goes on to say that the Colossus, 
which was laid down early in 1879, and launched 
in March, 1882, has mado ‘ much steady pro- 
gress” since their lordships’ previous visit, but 
several months will prubably elapse before she will 
be out of the dockyard hands.” This will make 
ix years for the present estimated tine for ee 
the Coloasus, a vessel which 18 styled an improv 
Agamemnon , and this eatimate may, and probably 
will, be greatly exceeded. We are further told that, 
‘‘although, asa rule, the delays arising from altera- 
tions while slfips are in progress are to be depre- 
cated as asriously retarding their completion and 
adding materially to their first cost, the wisdom of 

rooveding cautiously in the instance of the Oolossua 
is obvious”? The Times informs us that anothe 
armour-clad, the Oamperdown, which was laid down 
in December, 1882, or nearly two years ago, has 
wade such progress that alle inay be regarded as 
vne-fourth comploted at the present time. 

Tho particulars given above, which are mainly 
ectracted from the Times reports, are sufficient to 
show what building shipa im the dockyards means, 
and to account in no sinall degree for the backward 
atate of tho Navy. In describing the causo of this 
unsatisfactory condition of things, we are contont 
to adopt the language of a speech made by Sir 
Thomas Brassey (then Mr. T. Brassey) in tho 
House of Commons on March 12, 1878, Itis need- 
loss to aay that when this speech was delivered Sir 
T Brassey waa not a member of the Board of 
Admiralty, and had not been converted to the 
hehef that tho Admiralty 1s the best of all poasible 
departments, and that everything done by it w the 
best ible of its kind. Sir Thomas Brassey was 

tly alarmed in 1878 about the state of the Navy. 
He thought ‘that we were conspicuously deficient 
in ships adapted for attacks on forts and batteries, 
We had been warned of our shortcomings in this 
reapect by Sir Thomas Symonds and other eminent 
officers, but we had neglected theiradvice. . . 

n, it might be questioned whether the inorease in 
fighting power was proportionate to the increase in 
the oost of the later ships. . The waste of 
public money through repeated modifications of a 


The Times assures us that 
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design d construction, was denounced with his 
usual force by Mr. Cobden, in his well-known 
pamphlet on the ‘Three Panica.’ Those remon- 
atrances were equally needed at the present time, 
. . The Constructive Department of the Ad- 
muralty was overtasked, and ought to be atrength- 
ened. The administrative, consultative, and scten- 
tific functions should not be combined in one 
hand, the same individuals ought not to propose 
designs, and afterwards pass them in review. It 
was suggested by the Royal Commission on Scien- 
tific Instruction thet a Oouncil of Advice should 
be appointed by the Government. The evidence 
collected with reference to the Controller's Depart- 
ment of the Admiralty clearly showed that the pre- 
sent staff were too muchabsorbed 1n their adminustra- 
tive duties to be able to give a due proportion of 
time and thought to original investigation. The 
recommendations of the Royal Oommission on 
Scientific Inatruction were based on the evidence 
of such men as Mr. Froude, Sir Wilham Thomson, 
Mr. Anderson, the superintendent of machinery at 
Woolwich, and the hon. member for Pembroke. 
Mr. Froude told the Committee that if such a 
Council had existed enormous sums would have 
been saved, which had been expended in the con- 
struction of ships on a scalo of 121n to the foot 
The incompleteness of the preliminary investiga- 
tions had Jed, not only to defective deaigna, but to 
wasteful exponditure and long delay.” 

Tho opiniona thus expressed by Sir Thomas 
Brassey in 1878, and which hold as good now as 
they did then, fully confirm all our statements re- 
specting the changes and transformations which 
take place in the design of a ship dunng the pro- 
gress of construction, and tho great waste of public 
money ed luss of time that is caused by our 
present system of building ships for the Navy. It 
also confirms our atatement that the Navy 1s not 
admunistered in a profitable or business-like manner ; 
and that what is wanted, 1s not so much a mere 
increase of expenditure upon the Navy, as a radical 
administrative reform, such as will lead to the 
affairs of the Admiralty being oconomically, ener- 
getically, and ably conducted. There are other 
facts which we intend to bring forward in ulustra- 
tration of this pont. The exigencies of space pre- 
vent us from attempting more in the present 
article than to draw attention to the results of some 
of the attempts to build ships for the Navy in the 
Royal Dockyards, and what has formerly been said 
about such attempta by the present apologists for 
the Admiralty. 

The article published by the Tumes upon Tuesaday 
last upon ‘‘ The State of the Navy,” from a corre- 
spondent, makes the only suggestion which 1s 
reasonable for dealing with the somewhat distant 
future of the question ; and that is to appoint a 
committee that shall inquire into the whole of the 
subject embraced in the naval defences of the 
empire. This 188 necessary course to take ; but 
the work of tle committee will inevitably be long 
and laborious; and in the mean time more ships 
are urgently required. Immediate steps are neces- 
sary in order that lost ground may be recovered, 
and that the country may not be left for a con- 
siderable period without adequate protection. The 
value of the Times article largely discounted by 
the circumstance that it 1s based upon the erroneous 
assumption, that everything possible has been dune 
for the Navy with the monay allotted to it, and 
that our Navy administration has, in the main, 
‘“been wisely conducted within the comparatively 
narro ¥ lnuits fixed by the Estimates.” The Times 
thinks that all that 18 wanted 1s to increase the 
naval expenditure. We demur altogether to this 
position, and are of opinion that we have shown 

ood grounds for a more searching and business- 
ike treatment of the matter. 
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NORTHERN CRUDE TRON 
PRODUCTION. 

THE possibility of a further reduction of the out- 
put of orude iron in the north-eastern district, 
imparts interest to that mdustry. There has been 
a twofold fluctuation in the extent of the produc- 
tion, na within the five last years there has been 
firat a large inorease in the extent of the output, 
and this has been followed by a reduction of the 
local iron made, in accordance with the decision 
of the combination of the ironmasters for that pur- 

oe. It will be mmteresting to glance at that 

ugtuation, and as the ciroumatances of the trade 
tive years ago were in many respects similar to 
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those of to-day, we may beat devote attention most 
to the statistics of the trade durnng that period. 
The first Table that we give may be ith with 
the remark that in the year 1877 the maximum 
roduction of pig iron in what is called the ‘‘ Cleve- 
d” district was reached—2,138,378 tons being 
made in that veer The quantity made, fell off in 
1878, and still more in the year 1879, when the 
lowest production since 1870 was reached. Hence 
the quantity produced rose by bounds, and only in 
1882 was there a check to that increase; but as we 
shall seo, the class of iron embraced in that pro- 
duction was changed, The following is the total 
for the north-eastern or ‘‘ Cleveland” distriot of the 





Pig Iron Production. 
Year. ots. 
1879 1,781,448 
1880 : ne 2,510,858 
1881 a ; 2,670,380 
1882 2,668,650 
1883 2,760,740 


Here at is clear that with the exception of a 
check in 1882, when a fall of less than 2000 tons 
took place in the amount, there has been, despite 
combination and low prices, an increase in the total 

roduction. But as we shall now show, there has 
yeen a check to the imorease of the production of 
iron froin the local ores, aa the following Table will 
indicate by a contrast of the classes of iron made: 


Quality of Iron Made. 


Year. @leveland Iron. Hematite, &c. 
1879 1,506,454 274,980) 
1880 1'001,082 519,821 
1881 ‘098, 67L.B1h 
1882 1,772,289 916,411 
1883 1,855,508 1105, 232 


Thus in the five years there has been an addition 
to the minimum of about twenty per cent. of tho 
amount of Cleveland iron made, whilst the quantity 
of the hematite, spiegel, &c., has been more than 
trebled, Let usnow take the returns for the past 
month, and we find that the production of Cleve- 
land pig iron was at the rate of 143,755 tons, or 
1,725,060 tons annually less than that of any year 
aince 1879, whilst the production of the hematite, 
&e , Iron was 62,551 tons, or at the rate of 630,612 
tons yearly. It is evident, then, that for the pre- 
sent year wo shall find that there will be a consder- 
able reduction in the amount of the production of 
one or both classos of iron. It must, however, be 
added that the 1ron described as ‘‘ hematite, &o,”’ 
mcludes ‘‘ basic iron,” and that dunng the time 
when the basic converters have not been at work 
this 18 added to the ‘‘ Cleveland iron,” so that the 
fall this year in the production of the ‘‘ hematite, 
&ce,” 1s more apparent than real 

Tho yield of iron from the furnacos has a ten- 
dency to increase from year to year, It may 
eniphasise this if we give the average production of 

furnace for the first and the two last years. 
Each furnace—regardlese of the class of iron made 
by 1t—produced in round numbers 18,600 tons in 
the year 1879, by the year 1882 tho average pro- 
duction had risen to 22,C00 tons, and for the year 
1883 1t had further advanced to 24,600 tons. It 
seems, on the whole, doubtful whether the high 
average pee of the past year will be retained 
during the current year. At tho present time the 
crude iron trade of the north-east seems on the 
point of change. During the whole of this year 
the price of Cleveland iron has been mamtained, 
but it has been maintained by a considorable reduc- 
tion from the maximum production. Recently, 
there has been on the one hand greater firmness in 
the price of that crude iron; but there has been a 
very serious falling off 1n the local consumption, and 
up to the present time there 1s no sign of any large 
recovery 1n that local use. In this particular the 
condition of the trade us similar to the year 1879, 
when the demand for iron for export suddenly rose, 
the meoreage in the local demand showing itself 
most fully in the following year. Prices of crude 
iron have been maintained thia year at fully 6s. 
per ton below the minimum of five years ago, and if 
there should arise either increased demand or 
diminished production, it is probable that the 
higher price of this year—higher than that of 9879 
but stil very low—will be at least mamtained. But 
with the amaller local use, and with no great proba- 
bility of any rapid recovery in the extent of that use, it 
would seem that it is to the consumption of pig iron 
outside the Cleveland area that that district has 
to look tor the causes that will determine the 
amount of the production of iron within its bounds, 
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THE STABILITY OF SHIPS. 
A PAPEE or Professor F’. Elgar upon ‘‘ The Varia- 
tion of Stability with Draught of Water in Ships,” 
was read before the Royal Society on the 13th of 


March last, and has juat been published tn extenso | t 


in the current volume of the Society's Transactions. 
The paper is an interesting but very lengthy one, 
and space only admits of our calling attention to 
some of its most striking features. 

One of the main points contained in the paper is 
the demonstration and development of & proposi- 
tion enunciated by the author w a letter to the 
Times, which A topabs on September 1, 1883. 
This ia described by him as follows : 


If any homogeneous body, which is symmetrical about 
the three principal axes at its centre of gravity, be of 
such density aa to float with its loweat point at a depth x 
below the water; then, if the donsity be altered s0 an to 
make it float with its highest point at a height z above 
the water, the righting moments will be the same in 
both oases at equal angles of inclination, and consequently 
the range of stability and complete ourve of mghting 
momenta will be the same, Thia proposition can be made 
atill more general, na was shown by Mr Wuliam John, 
in a letter to the Tunes of tho Sth September ; agit applies 
to all homogeneous floating bodies of irregular form re- 
volving about a harigantal axis fixed only in direction 
In this general form, the condition of turning the 
body through an angle of 180 deg., or upside down 
must, however, be Included, because the immerse 
valume in the one case muat be of the same form aa the 
immersed volume in the other, and this can only be 
obtained with {rregularly-shaped figures by turning them 
through an angle of 180deg = For this reason the author 
chose symmetrical figures for the purpose of giving a 
pope illustration of the analogous effecta of low free 

oard and light draught upon the stability of ships, and 
avoided introducing the condition of turning through 
180 deg. in order to yat similar voluines ahove and below 
water in each case = Tho general proof of the proposition 
laid down is that the line joining the centre of gravity of 
the immersed volume with that of the volume above 
water must pasa through the centre of gravity of the 
whole body, and the distances of the centros of gravity of 
the two sections from that of the whole yY are i- 
versely proportional to their volumes; #o that the 
moment of stability, which 1s proportional to the immersed 
volume multiplied by the distance of the centre of gravit 
from that of the whole budy, will bo the same in bot 
CASEB. 

In order to illustrate this proposition, cross curves 
of stability, .¢ , curves showing the vanation of rnght- 
ing moment with draught cf water, the angles of 
inclination, en Seeley are given for two homo- 
geneous floating bodies of prismatic form and of the 
same breadth and depth, one being rectangular and 
the other elliptical in cross-section. The whole of 
these curves are symmetrical with respect to the 
line representing the righting moment at one-half 
the depth of total immersion, A further series of 
cross curves are given for & homogeneous prismatic 
body, the upper half of whose seotion 18 rectangular 
and the lower half elliptical, this being an 1lustra- 
tion of the kind of departure from syminetry of 
form which exists in ships. 

The nghting moments at fixed angles of inclina- 
tion are lek in the latter body, when it 1s deeply 
ummeraod than when 1 is floating at ight draughts 
with equal volumes below wator to those which are 
above in the other case. This is a very Important 

oint, and helps to show the importance of consi- 
dering how atability is affected in floating bodies 
generally by light draught of water. In this in- 
stance Professor Elgar's | aati above atated, 
reapecting the equality of the stability at light and 
deep draughts requires modifying in a sense unfa- 
vourable to the hight draughts. 

Professor Elgar goes on to give amimular cross 
curves for a steamer 400 ft. in length, 44 ft m 
breadth, and 32 ft. Gin. in moulded depth. We 
are thus enabled to compare the stability of homo- 
geneous symmetrical forms of floating bodies at all 
draughts of water with that of a ship and also with 
that of a body intermediate in character betweon 
the two. It 2 shown that in ships of the type 
taken the atability at light draughts with various 

itions of centres of gravity 15 less than at deep 
Dpauights: 

Whon there are equal volumes above and below water 
in this vessel, the righting moments at the light draughts 
are generally muoh Jexe than at the deep draughta, except 
when thetentre of gravity is raised excessively, and, for 
this fess of ship, unueually high. 


The author says that : 


The analogy that exists between light draught and deep 
draught atability in floating bodies of approximately 
aymmetrical forms, and particularly the point of resem- 

o¢ afforded by the fact that what ia a wedge of im- 
moersion in one case is that of emerson in the other, and 
vice verad, cannot fail to have struck “ome who have had 
tu calculate the stability of bodies Avating at asht 


ENGINEERING. 


draughts, but attention has never bean prominently called 
to it. It is desirable, however, that the connection be- 
tween the two cases should be fully realised, and the 
dangers peculiar to vory light draught of watdr appre- 
clated an thoroughly as are those which attach to low 
reeboard. Just as was said in 1871, in a passage already 
quoted, that metacentric height was formerly, by general 
consent, taken as a sufficiently good stan md of com 
parison in judging of the stability a ship would have, on 
account of ‘' the vague impression that the angle would 
be very large at which the ship became unatable,” xo, 
since the introduction of curves of atabilty, the dangers 
attaching to light draught have been frequently loat sight 
of, because of the equally vague impression that, ao long 
asp vessel has a high side out of water, and any meta- 
centric height, she will have largo mghting momenta at 
great inclinations and « large range of stability. 

The considerations set forth in this paper show the 
necessity for taking a more comprehensive viow of the 
problem of stability than has formerly prevailed, by in- 
vestigating the cross curves of stability of ahipa, and thus 
ascertaining how the righting moments at fixed angler of 
inclination vary with draught of water They also show 
how the stability at fixed inclinations does vary in some 
ships with draught of water, and becomes comparatively 
small at light draughts. ‘In designing ships and other 
structures which sre required to float nafely at vory light 
draughts of water, auch calculations are necessary if 
accidents are to be prevented. In «ome cases the neces 
sity ta aa groat, or even greater, than for vessels of low 
freeboard,” 


In constructing cross curves of stability, and 
judging by them of how stability vanes in a ship 
with draught of water, Professor Elgar lays great 
stress upon the necessity for representing the varia- 
tion of righting moment, instead of that of mghting 
arm, asis commonly done He says that 


In dealing with cross curves of stability, and thna 
considering the vanation of stability with draught of 
water, the curves of mghting moments require to be con 
structed, and not merely curves of G Z, or lengths of 
nghtingarm, The ordinary curve of stalnlity usually has 
for its ordinates the lengtha of GU Z at the various angles of 
inclination =This is nght enough for the condition under 
which auch curves are constructed , use the displace 
ment is then constant, and the curves represent either 
lengths of righting arm or mghting moments, according to 
the scale upon which the ordinates are measured, In the 
cross curves of stabthty, however, draught 19 one of the 
variable elements, and the displacement changes with it 
A crosa curve whose ordinates represent the lengths of 
righting arm at various draughts of water 18 therefore 
quite different in character from a croas curve of mghting 
momenta, whose ordinates are length of mghting arm » 
disylucemont It is necessary, in order to judge accu 
rately of the variation of stability with draught of water, 
to use curves of penny moments, and not merely curves 
of G Z, such as are tisually conalered sufficient when the 
draught of water 1s fixed, 


The above are some of the chief points contained 
in the paper, and it 1s a very important one to all 
‘jtetentol in the subject of tho stability of ships 
It isthe first attempt to deal in a comprehenaive 
and practical manner with the problem of variation 
of stability with draught of water, and tu lay down 
some of the brvad principles upon which it depends, 
There are other parta of the paper which are very 
interesting and should be instructive to some who 
are ready to take a hasty and extreme view of the 
wanner in which the safety of a ship depends upon 
mere metacentric height, and other elements which 
are easily calculated. Professur Elgar emphatically 
condemns the idea frequently entertained that the 
metacentric of a height of a ship 18 a satisfactory 
standard by which to judge of the safety in respect 
of atability. Ho saya that : 


Such instability as may be duo to deficiency, or absenca, 
of metacentric height 14 not necessarily dangerous, and 
may not be sufficient to cause a complote capaize = It will, 
of course, cause the vessel to incline away frum the upright, 
but a position of stable equilibrium may sven be reached , 
and the mghting moments at greater molinations, and 
the range of utability, beyond that pot may be so large 
as to put all danger of upsetting out of the question if 
there are no openings through winch water may find its 
way inboard, and no large weights free to shift, Man 
ships are iu this condition when light, and sume approac 
it when Jaden, On the other hand, there aro vessels 
which in which small metacentric height involves a serious 
risk of capsizing, 

No fixed distance of contre of gravity below metacentre, 
or metacentric height, as it 1a commonly termed, can 
be adopted as a standard for Sppucesion te all ships, 
becauas such a measure of stability is very unperfect 
and insuficient, and may by itself be musleading Thuis 
is chiefly due to the reasons that the form and propor 
tions of the above-water part of the ship are not taken 
into consideration in the metacentric calculations, and 
the under-water form not completely so; and that 
the value, aa ® general mengure of stability, of a given 
metacontnc height uw largely affected by the absvlute 
heights in a ship of the centre of gravity and metacentre. 
The initial stability w, of course, constant for a given 
metacentrio height whatever ar be the absolute positions 
of the motacentre and centre of gravity, but the mghtin 
moments at moderate and Jarge angles of inchnation, anc 
the angle at which such iighting moments vanish, ot 
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change into upsctting moments, are largely dependent 
upon the absolute pusition of the latte: point Speaking 
pron it may bo said that, keeping the same aineaaie 

tweou the metacentre and centre of gravity, the nght- 
ny momentx at successive enygles of inclination, and the 
range of stability, are anervased by lowering these pointe 
and reduced by raising them, 

Experence proves that some classes of vearels are aa 
safeand seaworthy im respect of atability with 1 ft, or 
even less, of metacentne height, as others are with 3 ft. 
or 4 ft ; while some of an exceptional character require 
much greater stability than even the latter fgures would 
give Examples of this class are to be found among tron- 
Olad monitors of very Jow freeboard and with heavy upper 
works, including armoured turrots und guna on deck ; 
and alxy among paddle steamera of extremely Leht 
draught, with extensive tiars of houses above them 
These are cases in which the metacentre and centre of 
gravity are both compnratively high in the ship ” 


These yiews appeal to be quite sound and prac- 

tical, and to be conmatent with the otherwise in- 
explicable fact that numerous mercantile steamers 
are worked 1n perfect safety with very amall weta- 
centric heights, and often when approaching tho 
light condition, and being loaded or discharged, in 
dock or river, with none, ur & small negative meta- 
centric height. It is obvious that many vessels aro 
quite safe in such conditions if properly watched and 
cared for. 
_ Professor Elgar draws attention to another very 
important puint, and one which doubtless seriously 
affects some vessels, and may account for some of 
the so-called mysterious losses at sea He says. 

Many mercantile veasela employed in the carrying trade 
are laden with cargoes which, together with the coals that 
are required for comsunmption upon & voyage, Welzh twice 
theirown total weight In such cases the position of the 
centre of gravity of the Jaen ship is largely dependent 
upon stuwage, and the stability may be entirely dependent 
apee 1 The consumption of coal at sea mtroduces a cause 
of variation in position of centie of gravity, and motacen 
tric height, which operates dumnay a voyage , so that the 
stability may be inatorially altered after a steamer has 
left port, by reason of the consumption of coal, Such 
alteration frequently hag the effect of diminishing the 
utubilhty; and there are cases of steamers whose gross 
weight when fully laden is reduced at sea from this cause 
by over 25 per cent , and seme on which the metacoutrie 
height 18 reduced by 14 ft These large changes in the 
amount and diatmbution of a ship's weights —some of which 
take placo at sea—sumetimes make the problem uf regula- 
ting the stability of # ship, so as to prevent its ever be- 
coming dahciont or excessive during her voyages, & very 
difficult and extremely delicate one 


This paper shows what a large field there 1s for 
sciontific research in the various branches of naval 
architecture, and also illustrates the practical use of 
such research in drawing attention to sources of 
danger to ships that might otherwise be overlooked, 
and how they may be counteracted. Sound prac- 
tica] lessons, drawn from scientific truths, which all 
having to do with ships can understand, ure a great 
and pressing want, and Professor Elyar’s paper con- 
stitutes a valuable contribution both to tho aciency 
and practical teachings of the subject. 
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THE HEALTH EXHIBITION. 
EpvucaTionaL Exaisits —No VII, 


Tun educational section shows that vigoroua 
effurts are being made to render teaching, capecially 
of elomentary science, domonstrablo and practical. 
This 1s the only rational way of teaching subyecta 
founded upon observation and exporiment , 1t 
affords, moreover, the only means of obtaining 
froin such subjects the valuable educational advan- 
tages which they are capable of yielding = Even in 
guite recent times much stress has been Jaw upon 
bovkwork It 18 imconteatably necessary, but tmuat 

o hand-in-hand with exper:mental illustration 

he facts of chemistry, the principles of mechanics, 
the elevtrical behaviour of bodies, are never ade- 

uatoly realised by youthful minds anti exhibited, 
denicnabrated: and explamed round the Jocture 
table Mon hko Faraday were able to make 
the aimpleat meana subserve their purposes Thus, 
top, should be the aim of the science teachor , the 
simpler hia apparatus, the more commonplace his 
luatrations, the better, Yot in every school in 
which elementary science 18 taught, there ought to 
be a collection of instrumental apphances suthcient 
to illustrate the subjects which form part of the 
regular course. Even with these there will always 
be abundant room for personal initiative and inge- 
nuity One must also bear in mind that ours are 
days of high-pressure work when school au’ horities 
-—-forgetful of all sound principles--are ever 
clamvuring for muuilta instead of the wholesome 
maltim of former times. Such an unphilosophical 
aud wretched system leaves the teacher but little 
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lowure for devising, making, and fitting up the 


apparatus necessary for science courses. 

in some soctions of the Exhibition, lecture-charts 
may be seen showing experimental arrangements, 
machines, and explanatory diagrams. These charts 
are not without some value; but, after all, they are 
only poor substitutes for the appliances themselves. 
Like the pictures of many treatises on oxperimental 
physics, they convey inadequate, sometimes unreal, 
and often inapplicable notionsof things. A good work- 
ing model of any apparatus is of far greater and of 
more realistic value than any diagrammatic chart, 
however well drawn and coloured. A class will 
derive more correct and thorough knowledge from 
one lesson, say on electrical induction, given with 
an insulated conductor, a proof plane, and electro- 
scope, than from half a dozen givon with the aid of 
soino of the best science charts. Wherever possible 
apparatus should be used in preference to mere 
diagrams. 

It is ploasing then to novtico, among the educa- 
tional exhibits, the appliances which are made im 
order to help towarda the proper equipment of 
elementary science achools, An interesting and 
varied collection 1s shown in Room 14 by Mr. 
James Rigg. This gentleman has devoted his prac- 
tical engineering knowledge and skill to the con- 
atruction of modols in theoretical and applied 
muchanics, in kinematics, machine construction 
and drawing, and in steam, 

Most of the appliances for mechanics were pre- 

red from suadela made under the direction of the 

te Professor Willis. Those illustrating theoretical 
mechanica include good working models of the 
mechanical powers. The construction of various 
scales and the use of the vernier are also appro- 
priately shown. 

Tho collection for applied mechanics contains 
illustrations of such familiar things as a pump, @ 
gas neter, a turbine, the hammer of a pianoforte, 
&c The kinematical models are very interesting, 
and refer chiefly to wheel and link-work. Those 
for heat are especially numerous, including some 
fino aoctional models of a locomotive, s compound 
steam engine, a condensing beam engine, parallel 
motion, and Bourdon’s preasure gauge. 

These are all of guod siz0, av that the motion of 
the parts and the consequences of that motion may 
be easily and distinctly seon by a whole class at a 
time. Tt is evident that with such means tho study 
of machinery 1s rendered clear and fruitful. 

Close to this collection may be seen a catalogue 
which contains lists of many other pieces of edu- 
cational apparatus made by Mr. Rigy. 

In the large corridor near Room 10, Professor 
Alexander B Kennedy exhibits twelve picopen 
views of the engineering laboratory of University 
College, London. The present highly efficient state 
of this laboratory 1s entirely due to tho initrative 
and energy of Professor Kennedy, and these views 
bear evidence to the completeness with which he 
has carned dut his work, 
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THE PHILADELPHIA ELECTRICAL 
EX HIBITION.—No, IIT, 
By Mr C, J. B. Woovsuny, Boaton, 


Onn of tho sahent features in the policy of tho 
Franklin Institute im this Exhibition, as in all work 
of this Society, 18 to dissemmate mformation ek 
the subject of the Exhibition. Reforenco has 
already been made to the character of the public 
lectures, and to the prizes offered to the public 
school children for the best accounts of the Exhibi- 
tion, which are the only prizes im connection with 
the affair. 

Professor Edwin J. Houston haa rendered an 
actual service tov the populanaation of clectrical 
solonce by preparing a series of tracta upon various 
electrical topics, each of them treating of some 
one subject, in four duodecime pages, such as gro 
lights, mcandesconce lights, dynamo machines, 
vultaic batteries, &c., in which the general prin- 
ciples are given in a clear manner and entirely free 
from inaccuracios of statument gonerally prevalent 
in attompts at popularisation of science. 

Still more concise statemonta upon these subjects 
are printed upon large cards about 2 ft. high, and 
1} ft. in width, hung in suitable places in the Ex- 
hibition. 

The ‘ wax-figyers” un the mythical show of 
Artemus Ward were unlabelled, and inquiring 

trons were told to “pny thar money and take 
thoir choice’; but such latitude of imagination 1s 
discouraged at Philadelphia by the huge placards 
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upon some of the more promment articles, as, 
‘*Thia is a Dynamo Machine ;” ‘‘ This is an Aro 
Light ;” “ This is a Secondary Battery,” sometimes 
in error called a ‘‘ storage battery,” 

These agsistanta are of real service for the object 
for which they are designed; even though exube- 
rant Young America sometimes avails himeelf of an 
opportunity to affix one of these placards to any 
person who falls asleep while resting upon any of 
the seats at the Exhibition. 

A more tuchnical feature of the Exhibition 1s the 
series of tests to be undertaken by Boards of Exami- 
nera chosen from among some of the moat efficient 
specialists in electrical science und engineering. 

he work of this Board is divided into the following 
sections, to each of which certain members are 
assigned. 


I —Dynamv-electric machines for 
IIl,—Dynamo-electric machines for bray. 
I1I,—Dynamo-electric machines for faisseDanboud 


purposes. 
IV.—Dynamo-electric motors and transmission of 
energy. 
V.—Are lamps. 
V1.—Carbons for aro Jampa. 
VIT,—Incandascenco lamps. 
VIIT.—Photometrical measurements 
IX.-—Dynamometrical measurements. 
X.— Boilers, 
XI.—Nteam engines. 
XII,—Gas engines and other prime motors. 
sarees | Peter for high electromotive force: 1. 
ightning protection. 2. Electrostatic in- 
duction machines and induction coils, 


3. Iyniters, 

XIV.—Voltaic electric apparatus. 1 Voltaic bat 
teries and accessories §=2. Polarisation and 
atorage batteries. 

XV. —Electro metallurgy. 
XVI.~-Therino and magneto electric apparatus, 
XVII.—Electric conductors . 1. Teleatepe and tele- 
phone wires and cables, 2. Electric light 
and power circuits. 3. Submarine cables. 
XVIII.~-Underground conduits, 
XIX.—Electric telegraphs 1. Morse systems. 2 
Printing telographs. 3. Duplex, quadru 
lex, multiplex, and barmonio systems. 
X.X.—Telephones, microphones, and radiophones. 
X XI.—Fire and burglar alarms and annunciators 
XXII.—Electric mgnal and registering apparatus. 
XXITL,—Electro-therapeutic apparatus. 
XXIV.—Electro denta o gxrlouren 
XXV.—Appheations of electricity to musical ap 


paratun, 
XXVI.—Applications of electnaty to artistic effects 
and art productions. 
XXVII —Applications of electricity to warfare. 
XX VIT1 —Inatruments of precision. 
XXIX.-—-Educational apparatus. 


hting. 
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Owners uf physical apparatus and instruments of 
precision, whether exhibitors or not, have generally 
aided the administration by loans of such appli- 
ances as may be of use to the Board of Examiners 
It 18 expected that the mombers of the Board of 
Examiners will avail themacives of every facility in 
tho use of apparatus and accurate methods of pro- 
cedure to render these tests of the highest value as 
an exact record of facta. The feature of the omis- 
sion of prizes or graded atvards dves not serve to 
lessen their aden ; neithor does it diminish 
the emulation among the exhibitors of rival ma- 
chines. The followsng is the code of quantitative 
tests proposed fur dynamo-electric machines ° 

Exhibitors of dynamo electric machmes, who desire 
quantitative tests to be made of thon machines, are re- 

utsted to make formal application fo such testa before 
Hertainber $, 1884 Exhibitors desiring testa of their 
dynaiv-olectric machines oan have them made by makin 
formal application for tha same, and by subscribing to an 
fulfilling the conditions of the followmg code: These teats 
will be of a quantitative character, and when once begun 
will not, except by special agreement with the examiners 
be abridged. The right is reserved to limit the number o 
dynamos tested, and taking into consideration the order of 
application, to elect which dynamos shall be tested, if 
time doea not pernut of complete tests for all dynamios 
entered for the tests. Competitive tests will not be made 


except on the joint application of the two or more parties | A 


desiring them, and who must, prior to the teat, 

upon the pomts to be placed in competition. These latter 
may relate to any class of work for which dynamo-electrio 
machinery 18 intended. 


Section I.—- General Condition of the Teat. 

Article 1. Terminals,--The terminals of all the varions 
cirouita of the machine must be so arranged that inde- 
pendent connections can be conveniently made. 

Article2, Currant.—The curront st hof the ma- 
chine under normal conditions must be definitely atated. 

Article 3. Difference of Potential.— Tho differonoe of 
potential on the poles of the machine, when running under 
normal conditiona, must be definitely stated. 

Article 4. Horse-Power.—The horse-power required by 

machine, when running under the normal conditions, 


mist be stated, 
Article §. Speed.—The normal and the maximum 
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rate at which the machine js to be run must be defluitely 


Article 6. Fixternal Reaistance.—The external re 
sistance on which the machine ta intended to be run under 
normal conditions should be stated. 

idle 7. Number of Lamps.—If the machine is 1n- 
tended for lighting, the number of aro lamps or of incan- 
descent lamps intended to be auld should be stated. 

Article 8. Frame.—State whether tha frame of the 
machine forma of the circult. 

Article 0. cight of the Machine.—The total weight 
of the machine should be given. 

Article 10. Speolflcations.—~Hach exhibitor shall com- 
municate to the sections on dynamo electric machines 
such descriptions and drawings of the dynamo as ma 
facilitate the laboura of the sections, He may also [ndl- 
cate in writing his claims as to the meritorious points of 
his exlubit. 

Article 11. Field Magnets.—The oxhibltor is requested 
to state the following points concerning field magnots . 
1. The anne and size of the core indicated by means of 
drawing. 2. The nature of the iron of the core. 3, The 
weight of theoore, 4. The character of the winding of the 
field magnets. 5. The diameter or gauge of the wireu, 
naked and covered, with the longth and weight of the 
same, 6. Ifthe fiuld Inagnets have separate windings the 
hate Mae particulars are to be specified for each winding. 
7, Tho total weight of field magnets, including the core 
and ings. 8. The matorial, size, shape, and waight 
of the pole-plecos. 9 If the 
r0le-pleces cannot be separa ly indicated, they may be 
ueluded with the core of the Held magneta, in which case 
it should be indicated. 10, Tho total weight of the field 
magnets, including pole-picce and wires. 

Article 12. Armatures and Commutators, or Cul- 
leotors. The exhibitor 15 requested to state the following 
points concerning the armature and collectur 1. The 
natureand material of the core, 2. The shape and aize of 
the core, indicated by means of adra 3. The weight 
ofthecore, 4 The diameteror gauge of the wire emplo a, 
and the weight and | of samo. 5, The authoa 0 
winding the wire upon the core, indicated by means of a 
drawing, 6. The total weight of the armature. 7. A 
drawing of the collector and brushes with wire connections, 
showing mannorof collecting tho currents. & Ifthe brushes 
are automatically adjusted for lead, or the lead is sensibly 
constant, atate particulars of the devices by which these 
puints are effected, together with detailed drawingn of the 
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Article 13. Special Devices used in operating Ma 
chines and Circuits. —The exhibitor is requested to state 
the following concerning special devices and circuits: 1, 
Any peculiarities of machine as to prevention of aparkin 
aid of ahort circuiting. 2. The devices for requ ty o 
speed, constancy of current, or conatancy of difference of 

otential. 8. Methods of coupling the machines in feed- 
ng circuits. 4, Any peculanties in arrangement of 
arcuits. 5. Means fur cutting out lamps, motors, &c. 6. 
Other special devices used in operating the plant safely, 
economically, and efficiently. 





rticulars concerning the 


Srotion Il.-—Measurements. 


Article 1. Co-operation of Sections.—The several aec- 
tions will co-operate in the measurements sv as to simul- 
taneously determine the mechanical energy applied to 
the machine, and the electrical energy given out by 1t. 
The sections on lampa will measure the efficiency of the 
lamps in candles per electric horse-power in the lamp. 
Aw far as possible measurements of the lamps and of 
the machines will also be made together under the normal 
conditions. 

Article 2. Dynemometrical Measurements. — The 
amount of mechanical energy absorbed will be measured 
by meane of dynamometer, or othorwise. 

Article 8. Measurement of Speed.—The spesd at 
which the dynamo is run will be read simultaneously 
with the other measurements, 

Article 4. Measurements of Resistance and Tompera- 
ture.—Tho resistances and temperature of the machina 
will be measured both before the beginning of the test, 
and immediately upon its conclusion. 

Article 5. Unit of Resistance --A!l roalatances will be 
reduced to the value of the legal ohn. 

Article 6. Measurement of External Resistance.— 
Provision will, ae far as posmble, be made for running 
machines on an external resistance of wire, all lamps, 
motors, &c., being excluded from the circuit, and the 
rewistance of this exterior cirouit will be determined 
accurately by measurements of difference of potential at 
terminals and of current strength It will also be 
measured directly as far as practucsbie. 

Article 7. Measurementa of Current.—It is proposed 
to inake the measurements of current by either one of the 
following methods, or by two or more simultaneously : 
By mesna of a shunted galvanometer, with adjustable 
resistances in galvanometer circuit. Its calibration will 
be made by means of « voltamster, KB, By meana of the 
tangent galvanoeter, the oahbration to be made by 
means of voltameter, or by caloulation of the constant, 
with measured value of the horizontal intensity of the 
earth’s magnetism. ©. By means of a voltameter. D, 
By means of a calorimeter. E. By méans of an clectro- 
dynamometer. 

Tho relative weight to be given the determinatfons of 
current by the various metnods will be determined by the 


sections. 

Article 8. Measurement of Difference of Puotentlal.-— 
It is proposed to measure the difference of potential by 
‘one or more of the following methods: A. By means of a 
galvanometer in a derived giroult of high resistance, con- 
nected directly to the points between which the dif. 
ference of potential is to be determined. The calibra. 
tion to be made with a known current strength and re- 
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sistance, or with a cell of known-electromotive force, 
B. By moans of a condenser and atandard cell. O. By 
means of « calurimeter. D. By means of an electro- 





raeter. 

Articla 9. Computations.—-The computations on the 
data furnished by the tests will give the officiency of 
the machine asa means of converting mechanical ener 
into alectrica) anergy, and also (combined with the rosults 
of the sections on lamps) the efficiency of the system 


ax measured by the light produced per mechanical horse- 


power, 

Artiole 10, Records.—The recorda of the observations 
and computations will, under proper restrictions, be 
accessible to the exhibitors, 

General Note to Exhibitora.—The exhibitors are ra- 


apectfull vested to offer any suggestions or criticisms 
in regiel to ‘thera proposed tests, and to state any pre- 
cautions deamed necessary to perfect fairness. 


The testa of steam engines are of cspecial im- 
portance, as the ongines are all of tho type known 
as high speed engines, a class of machines which 
has been widely developed in later years in response 
to a demand on the part of electric lighting in- 


terests for engines occupying limited space, suitable | quired 


for furnishi pwer to dynamo machines at such 
flywheel velocity that little intermediate belting 
would be necessary, and possessing above all other 
features, an accurate system of governing. As in 
other uses of steam aa & motive power, economy is 
a matter of importance, especially as electric hghting 
plants are rarely im situations where an ample 
supply of water for condensation is obtainable. 


e reault of these engine trials ought to add |, 


some desired information upon the problem of 
tho class of engines most suitable for olectric light- 
ing purposes. It is froquently claimed on bohalf of 
noertain engine in this Exhibition that a rapid change 
from a light tu a heavy load, or the reverse, will 
only cause a variation of one revolution per minute 
when the speed of the engine is about 250 revolu- 
tions per minute. In anothor mstance, the governor 
of an engine has been tested by withdrawing and 
replacing one of the conductors at the binding posts 
of a dynamo in full operation, and the governor 
peed equal to the work of contiolling the engme 

uring these fluctuations between maximum and 
minimum load. 

The record of these ofheial tests will be given as 
soon as completed for publication They will be 
conducted mm accordance with the fullowmg code of 
quantitative testa proposed fur steam engines. 


Special NoTior. 


Kxhibitors of engines, desiring quantitative tests made 
of their exhibita, must make formal application for such 
teats before July 1h, 1884 Tingines can be exhibited 
but will not be teated unless formal oppleation an 
Secon to the following ende are completed within 
the specified time. Partios desiring testa made of their 
engines, can have them made by inaking formal apph- 
cation therefor, and by aubwcribing to, and fulfilling the 
conditions of the code, All teats will be quantitative 
and will, onoa begun, not be abridged, save hy xpoctal 
agreement with the judges Tests of regulanty of speed, 
however, will be made Indepandently of other measure- 
mente, The committee reserves the mght to Jimit the 
number of engines teated and to elect which engines shall 
bo tested, if time will not porimt complote tests for all 
making formal application. 


Section J,--Condittons of Bxhilntion and Peat. 


Articole 1 Oyhnders.- The cylinders of the engines 
entered may be of any capacity and proportion of stroke 
to diamoter, 

Article 2, Indicator Connections.—Kach cylinder shall 
be drilled and tapped by the builder, for indicator con- 
nections, by ineans of 41n pipe mn the usual manner, and 
to the aatisfaction of the judges. Pet dramage cocks muat 
be on the oylinder. The crosshead or some other point 
must be drilled for the indicator cord attachment, 

Articla$ COlearance.—Each cylinder shall be drilled 
and tugged eat both enda, se as to admit of bas com- 
pletaly ed with water and emptied by means of 4 in. 
pipe, inorder to determine the clearance and the piston 
displacement of one stroke at each and, These data will 
be obtained both hot and cold 

Article 4. Valvos.—The atoam and axhauat valves will 
be teated under full steam preasure, {0 lb. per equare inch 
by the gauge, unless some other pressure has been agreed 
upon for the test. ; 

Article 5, Piston Packing.—The tightnoss of the 
iston will be determined by removing the baok oy- 
inder head and subjecting the piston head to full boiler 

pressure on each centre. 

Article 6. Klywheel.-—Each maker is requested to 
use such digmeter of band flywheel or of pulley as shall 
give agbelt speed of 4000 ft, per minute, Should he 
require o different belt speed he will specially note the 
same, in communicting with the Exhibition Committee. 

Article 7, Steam Pipes.—Hach exhibitor will be re- 
quired to furnish his own connections with the main 
steam pipe, the main injection pipe, and the main over- 
flow pipe or tanke. 

Article 8. Space.~—Each exhibitor will be furnished 
with at the regular rates ostablished for the axhibi- 
tion, in which space he myst build his foundations at 
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his own cost, and subject to the approval of the superin- 
tendent, 

Article 9. Specifications.—Kach exhibitor will com- 
municate to the chairman of the Committee of Judges on 
ateum engines, such a description and drawings of the 
engine exhibited as will facilitate the labours of that 
committee, togethor with his claims ax to meritorious 
polnta for his exhibit. 

Kach exhibitor must file the following data before tha 
teats, viz.: Diameter of the steam cylinder to the neareat 
hundredth of an inch, Diameter of the piaton rod to 
the nearest hundredth of an inch. Diameter of the 
steam pipe to the nearest hundredth of an inch, Dia 
meter of the exhaust pipe to the nearest hundredth of 
an in Diameter of the flywheel to the nearest liun- 
dredth of aninch. Width of the face of the flywheel to 
the nearest hundredth of aninch. Weight of the flywheel 
in pounds, Areaofthe steam ports, each to the nearest 
hundredth ofan inch. Area of the exhaust ports each to 
the nearest hundredth of aninch. Strokeof the engine, 
Indicated horse-power of the engine when believed to be 
working most economically, Revolutions of the crank per 
minute, Welght of the whole engine, exclusive vuly of 
the flywheel. When a condenser is used and driven by 
the engine, the following additional data will be re- 
» viz,: Diameter of the air pumps to the nearest 
one hundredth of aninch. Diameter of the injection pipe 
to the nearest one hundredeh of an inch. DViameter of 
the overflow pipe to the nearest one-hundredth of an 
inch, Stroke of the sir-pump piston to the nearest one- 
hundredth of an inch. And if an independent con- 
deneer is used, that 16 not drivan by the engine, give 
diameter of tha injection Pp to the nearest one hundredth 
of aninch, Diameter of the overflow pipe to the nearest 
one-hundredth of an inch. Drawings of the condenser 
used, any other data peculiar to it, and a full descrip- 

on. 


Seorion LIl.—Preparations for the Tests, 


Article 10. Steam, The steam for the teata will bo 
furnished by the Exhibition boilers and will come from 
boilers specially set apart for the purpoxe of the tests. It 
will bo charged for at regular rates of 3 cants per indicated 
horse-power per hour, Steam will bafurnished to exhibitors 
one week before the testa are made, 1f demred, No charge 
will be made for the services of attendanta or experts, or 
the use of apparatus, unless in some extraordinary case, 
when the coat will be fixed by the superintendent of the 
Exhibition, No charge will bo made for steam when 
power iordered by the superintendent for the general 
purposes of the Exhibition, 

Article 11. Pressure ~The steam pressure used will 
be subject to the wish of the exhibitor, but shall not 
axceed 00 lb, pur square inch by the gauge. A special 
standard gauge will be used during tho testa, and aub 
jected to careful tests before, and after use, 

Article 12, Safety Valve.—The safety valve will be 
set to blow off at 10 1b above the pressure fixed upon 

Article 19 0 Qualhty of the Steam —The thermal valuo, 
the temperature, and the pressure wil] ba taken by means 
of scale calorimeters, thermometers, and standard gauges 
at the boiler, at the steam chest, and at the exhaust, if 
the engine is non condenain The thermometers, 
calorimeters, &¢c, will be furnished by the Ixhibition, 
but the exhibitur must do auch mechanical work, niust 
furnish such piping, tovls and materials, as are necessary 
to make the required attachinents, at his own cost, and 
subject to the ordars of the Committee of Judgon. 

Article 14. Temperuture —The temperatures of in 
jection and of hot well will be taken with standard ther- 
niometers, in the case of condensing engines 

Articla 15 Water,—The water used will be taken from 
the city mains The feed water for the boilers will be 
weighed by means uf scales and 4 large tank, and will be 
run into a smaller supplemental tank, from which it will 
be pumped into the test balers by means of a feed pump 
actuated by ateain from other boilers, The condensing 
water used will, m the case of condenmng engines, be 
measured aftar leaving the hot well in two carefully gauged 
tanks, alternately filled and emptied, the temporature 
also being taken, The known weight of steam used wall 
be subtracted from the overflow, The injection water 
wil] be weighed in large tanks, and ita temperature taken, 
The injection wator will not be delivered under pressure 

Article 1, Speed of Engine —The number of revolu 
tiour of the engines will be taken by # continuous counter 
attached to the crankshaft, The variations in speed for 
one minute will be taken at each twenty minuter by 
means of an electric chronograph, connected with a 
rtandard clook, beating seconda. Ihe variations in speed 
during one atroke will be taken by an acouatic chrono 
graph at twenty minutes intervala Special tasty of speed 
alone, under varying loads, will be made {f desired, and 
cliése attention will he had to thin point in all cases, 

Artiole 17. metric Measurements,---A standard 
barometer and thermometer wil] be read at fifteen minute 
intervals during the trial. 

Article 18. Vacuum.—The vacuuin of condensing 
engines will be read of & gauge, carefully compared be- 
fore and after the trials. 

Article 19, Teating of Gauges, Indicators, &c.—All of 
the gauges, Indicators, and thermometers used shall be 
carefully tested before and after the trials, and the party 
whose engine is teated shall have the right to be present 
in person or by agent at thone teats 

rticle 20, Diagrams.—The indicator diagrams will be 
taken at fifteen minute intervals, and will be read for 
initval pressure, preasure at cut-off, terminal pressure, 
counter pressure at mid-stroke, maximum compression 
pressure, mean effective preasure, point of out-of, release 
of steam, ond exhaust closure From the diagrams will 
be computed the indicated steam at the point of cut-off 
and at releaac, as aleo the actual steam from boilers per 
horse-power per hour, 
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Article 21. Load of the Kngine ~The Committee of 
Judges will test the engine at the load desired hy the 
exhibitor of it, unless circumstances shall render it un- 
pene to meet his wixhos, If tho load does uct exceed 
5 indicated horas power, the net load will be measured 
by Tathani's transmitting dynamometer, 

Article 22 9 Fmotion rams —At the close of the 
regular trial the engine wil) have ita bolt taken off, and 
be run for ene hour for friction diagrams 

Articole 23, Duration of the Trials —Unlexs otherwise 
arranged the trials will laat ten hours. 

Article 24. Eoonomy and Efficiency of the Engine — 
No account will be taken of the coal burned, but the 
economy of the angine will be deduced from the actual 
steam used and water weighed to the boiler. The trial 
will begin with the established pressure, The level of the 
water in the boiler and the pressure of the ateam wall be 
kept as nearly constant aa possible curing the whole of 
the trial. The whole walght of the water fed to the boiler, 
aubject tu proper deductions for waste, and to corrections 
for variation of level mm the boiler, wil] he multiphed by 
ita thermal value aa steam at the steam cheat, and divided 
by the product of the indicated horse power of the engine 
and the number of houra of the test. The resultin 
quotient will be used to divide 2557 6" Britash therma 
units, giving tho efficiency of the engine as compared 
with the mechanical equivalent of the heat furnished to 
it, and therefore its efficiency, as a means of convertin 
heat into work. The net horse power of the ongine wi 
be used for computation mnularly to the indicated horse- 
power, and the result wil] be taken as the measure of the 
efficiency of the engina, both as # means of convertin 
heat into work, and aa a muchine for the transmismon o 
power. This latter aha}) be consdered the true measure 
of the efficiancy of the engine 

The borlor tests are wisely kept distinet from the 
engine teats Although much of the steati is fur- 
nished from borers of locomotives, yet: other types 
of stationary boilers are represented, and the re- 
sults rire by these later forms of boilers will 
be of interest 

The nature of the work did not call for the pre- 

aration of acode of procedure with such detail as 
iy the case of the tuals of dynamus and of engines, 
yet the arrangements are wel] oigamsed for the 
objects of the teats 

Tho records of duplicate mventions indicate the 
paralleliam of the human mind No invention of 
moment can be developed to a position of any 
importance, but that some one will make declara- 
tion of earlier scheme posacssing its salient pomta, 
The honours and the acquisitions borne upen Pro- 
fossor Alex. Graham Bell stimulated to a phuno- 
menal degice the memories of the inventors of 
abandoned, still-born telephones 

It 1 refreshing in times eftuscd with such char- 
latamiein to observe the evidence of the indepen- 
dent conception of the leading prmeiple in an 
important invention Among the inode of oarly 
olectrical mventions 19 a Gramme ring made by 
Professor H A. Roland at the Rensselaer Poly- 
technic Institute in Troy, New York, in 1867, three 
years before M. Z T Gramime patented the arma- 
ture which bears his name 

Unfortunataly, the armature of Professor Roland 
is only a portion of an uncompleted dynamo — For 
some causo the coustruction was stopped after the 
armature had boen wound, and a portion of thie cast- 
ings of the frame and magnets hmshed, A similar m- 
terest attaches to the exhibit of the various Wallace- 
Farmor dynamo machines which were exhibited at 
the United States Contenmal Exlabition m 1876, 
and some of them made two years earlier One of 
them has its armature at the top of two eluctro- 
magnets, and in its genoa) outline, without makin 
any comparison of construction, may be cumnerel 
to a amall Edison dynamo inverted upon its 
sane Tho dynamos used to sustain the are 

whts upon the tower of the Machmory Hall at the 
Centenimial are represented by one vf then number, 
which is stall m good ordey 

Another inatiument which was built as a dynamo 
and used a8 & motor, carries tho p aderous name 
of the magneto electric telomachon This machine 
is worthy of note as containing an armature built 
vpon plates of soft 1ron maulated from each other 
These old dynamos, with their lamps suataming ues 
betweon broad carbon plates, should be credited 
in no small measure with the develupment of elec- 
tric hghting mterests in the United States, 
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TORPEDOES FOR DEFENCE AND ATTACK. 

THE activity «lisplayed by the various governments 
of the world in torpedo warfare declares plainly that the 
importance of the torpedo as a weapon of offence and 
defence 1s now fully recognised, 

The amount of actual destruction offected by 1ta use 
has not, however, since its mtroduction, been exten- 
sive, and therefure the present position which this 


* Joule’s equuvalent 174.1 foot pounds, 





a 


woapon holdain the estimation of those who are compe 
tent to deal with it, is an evidence both to {ts power of 
destruction, which induces great care in guarding 
against attucka, and to the moral effect produced by its 
employment m preventing operations of attack being 
undertaken where the presence of torpedoes is ex- 
pected, It is obvious that as the Seno speed, and 
range of the powers of the oar arc incieased the 
advantages arising from ita employment will averue in 
greater measure to those powers which are fully 
equipped with such an arm 

Wo {illustrate on page 344 some improvements in 
torpedous und the methods of using them, which are 
an advance in the «direction which it seems to us 
that improvement is sure to take. These improve- 
ments are in connection with the class of torpedoes 
known as ‘‘movable” or ‘‘locomotive” torpedoss, which 
are cuatinct from the fixed submarine or submerged 
mines, formerly the only known form of marine torpe- 
docs. But the improved torpedo is aleo distinct from 
the ‘* Whitehead” and ‘ Fish” torpedoes (these being 
prominent examples of the movable or locomotive 
class), because it has the added feature expressed 
by the term ‘controllable.’ That is to say the 
torpedo is not only propelled through the water, 
without being accompanied by a siugle man, but it is 
also controlled in all its movements during ita entire 
course, which may extend to a distance of two miles 
The importance of this feature in such appliances has 
been reooguiacd by experts for a number of years, 
The fitst to propose a crude method of carrying out 
the idea waa, we believe, Captain Ballard, an Fnglish 
officer stationed in India, who suggested a method of 
wotking the rudder electrically rec an oloctrical 
cable connected with the shore, about the year 1869 
In the experiments made with his plan only an ordi- 
nary ship's launch was used, as the experiments took 
place before the introduction of even the modern 
torpedo launch, and although at that time no meana 
wore known by which a torpedo conld be made to run 
undor water, yet it was revognisad that the full value 
of the ayatom of controlling marine projectiles of the 
torpedo class, could only be realised when such a 
torpudo waa invented, 

A considerable atep towards the realwation of these 
conditiona was made by Colonel Lay, an American 
yionecr in the introduction and use of torpedoes im 
naval warfare, who invented and introduced the sub 
morged torpedo which beara his name, with elevtrical 
appliancea for controlling the rudder and the other 
mechaniam of the projectile through an electrical 
cable, the motive power bemg an engine driven by 
compressed carbone acid, the valves of which were 
also manipulated by electro magnetic means, The use of 
auch an agent for daveloplog motive power nevossarnily 
restricted the use of this torpedo and prevented its 
employment on a large scale in the equipment of men 
of-war ol at stations along any oxtont of coawt, as it 
roquired special apparatua for manufacturing and 
compressing the carbonic acl, which could not con- 
ventently be carrisd or worked on board ship or with- 
out sonaldeniuls (lifficulty elaewhere Tho weight of 
the engine on this plan waa also oqual per horae- 
power developed to that of steam engines, and this 
necessarily imposed a restriction upon the power, and 
thercfore on the speed obtained in torpedoes of ordinary 
dimensiones and there were aleo difficulties to contend 
with, arising—as in the case also of torpedoes pro- 

elied by compressed atr enyines—from the cold pro- 
fitieart by the expansion of the gas Colonel Lay, 
however, demonstrated the absolute precision with 
which this class of torpedoes can be directed in spite 
of adverse conditions sufficient to render uncontrolled 
toi pedoes rae inoperative 

In the plans of Mr J. 8 Williams, which we illus- 
trate, electricity is employod both for the motive power 
ond for all the appliances by which the various move- 
ments of the apparatua and of the torpedo itself are 
controlled. The advantages atising from the employ- 
ment of auch an agent, are numerous as regards the 
manipulation of the torpedo Itself, and it 18 possible, 
as the plans indicate, to apply the system of working 
on an extended scale, so that the defence of harbours 
and coast lines can be carried out with great complete- 
neas and without involving large outlays of money. 

In Fig 2 we illustrate a sectional elevation of tho 
torpedo which showa the magazine V in the bow of the 
vessel, Arrangements can be employed as shown for 
dotaching 1 from the body of the torpedo on contact 
with the object attacked, allowing it to drop to a pre 
determined distance under the ship, and for firing the 
charge electrically 

Immediately behind this 1s the electrical apparatus 
for raising and lowering two o1 more sight rods which 
earry hooded incandescent lamps (working either in 
the ciroult of the accumulator on board or in that of 
the cable) for indicating to the operator at the dis- 
charging station, the direction of the torpedo’s course 
to enable hum to steer it directly to the object attacked, 
in spite of the effects of adverse currents, or of any 
change of position mm tho enemy’s vessel. 

Fixed A rods may be used, or other means for in- 
dicating the position of the torpedo, as ita speed is 
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such that even although observed, it can scarcely be 
guarded nat. The succeeding compartment con- 
tains the electrical cable G in a coil which allows the 
cabie to pay out itaclf as the torpedo advances, and 
thus prevent any drag on the motion of that vessel. 

The accumulator or secondary battery is placed next, 
and this appliance has been so much improved by Mr. 
Williams that on his plan it is possible to store in the 
small spave at command an amount of energy repre- 
senting the power nevessary for a s of twenty-five 
miles an hour, and with a very small dead weight. 

rea Rie betweon the accumulator and the motor 
in the electrical circuit of the cable are variable resist- 
ances and other governing devices by which the our- 
rent paasing to the motor is regulated automatically in 
accordance with the speed of the motor or with the 
electric pressure in the circuit from the accumulator. 
These devices are connected by the cable with a vari- 
able remstance at tho awitch-board and are operated 
thereby, and thus the supply to the motor can be regu- 
lated, controlled, or stopped at the will of the manipt- 
lator at the switch-board placed at the pot whence 
the torpedo is despatched 

The motor which adjoins is composed of a number 
of disc-shaped armatures fastened on a central shaft, 
the field magnets being also of diac form and go ar- 
ranged that the armatures revolve within a distance of 
about a in. from the pole surfaces. This enables an 
exceedingly high efliciency and great power to be 
tealived from a smal] weight of motor 

It is obvious that auch a construction is specially 
suitable for equipping torpedoes and launches, and 
permits of increase in the power of the motor in either 
of two directiona, s.¢ , either by increasing the number 
of discs of a given diameter upon the shaft or by in- 
creasing the diameter of the discs, both of these 

ethods giving incieased power in direct ratio to the 
ihcrease of size. 7 

The mechamsm for controlkng th’ rudder is alao 
worked electrically, and the forcetir ds Sasi by at 
least one variable resistance, worked automatically or 
by hand, interposed in the electrical circuit of the 
cable and the keyboard. ‘Through the medium of a 
circuit reverser and variable resistance, the «direction 
of the current through the cable 18 controlled in such 
& inanner as to move the riidder either to port or stat- 
board, and if desired, maintain it at any angle by 
aimply varying the force of the current passing 
through tho cable. The rudder mechaniam can 
worked by the energy atored up iu the accumulator on 
board the torpedo, and in such case it is included ina 
circuit from the accumulato: upon which circuit a 
vartable resistance and circuit closer operate, these 
devices being worked by the curront passed through 
the paying-out cable. This current is regulated by a 
pressure regulator and controlled by a circuit reverser 
and variable resistance upon the tres 

Means are alzo employed for indicating the position 
in which the rudder 18 placed at any moment, and auch 

oaition will correspond to some defined resistance 
introduced at any given moment in the circuit This 
mechanism for operating the rudder may consist of an 
arrangement of compound solenoids, the armatures of 
which are connected to a lever on the rudder hem!, or 
a small electro-motor can be employed for operating 
worn gearing on or combined with the rudder head ; 
the rudder being brought back to the midahip or 
normal position by springs or counter balance weights. 

Such electrical appliances are alao applicuble in the 
equipment and working of torpedo launches, and we 
illustrate in Fig. 4.4 launch go fitted, and carrying a 
number of torpedoes in compartinenta from which pnt 
are duchargell, and subsequently propelled tow 
and directed with precision against the object of 
attack. 

Where torpedoes are not equipped with an accumu- 
lator the motor can be driven direct from a dynamo 
machine through the elsctrical cable provided with 
pressure regulating appliances and a key board, or from 
accumulators carried on board a launch or man-of-war, 
or stationed at any number of fixed points along a 
shore, or on board of floating batteries. Fig. 7 shows 
diagiammatically o torpedo so propelled, and in Fig. 3 
a steam torpedo launch ia shown having both a dynamo 
machine and accumulators on board as well as a number 
of torpedoes. Figs, 5 and 6 ilustrate a floating fort 
or battery carrying a considerable number of torpedoes 
and electrical apparatus for developing electrical force 
or for charging accumulators for working the torpe- 
does or propelling the battery iteelf when desired. Such 
forts can bs atuchored in suitable positions for the 
defence of harbours or coaste, or propelled from place 
to place to within torpedo range of a fleet which it is 
intended to attack, or to a suitable position for sup- 
plying torpedo launches or torpedoes with electric 

wer or for supplying ad prio A general plan 
illugtrating the application of these appliances to the 
defence of oossta and harbours is given in Fig 1. 
Electricity of high force is developed at a convenient 
generating station shown ata, and can be distributed 
or tranamitted with high force Sonne coast through 
a light cable a to various atationa B, where accumu- 
fators are placed (for storing the enorgy) which, when 
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fully charged, are disconnected from the circuit auto- 
matically or by hand. At such atations a number of 
electrical torpedoes are held in reserve for supplying 
launches or for being discharged therefrom and directe 
as occasion requires. At } is shown a floating torpedo 
battery, and also a branch cable & for supplyin 
electric power to launches or vessels equip wit 
electric accumulators, and at D F is a floating battery 
under way. 

A branch from the supply cable is shown carried out 
some distance from the shore and buoyed so that the 
floating batteries or torpedo launches shown at C D 
may have their acoumulators recharged without re- 
quiring the vessels to go into harbour. 

Torpedoes are represented at A as being discharged 
from the shore atations, floating batteries, and from 
the torpedo launch against two hostile fronclada, 
which are shown approaching the coast or harbour, 
nud the paying-out electrical cables by which the 
movaments of the torpedoes are controlled, are repra- 
sented by dotted lines G. 

In presence of auch a system of defence it would 
obviously be practically impossible for a hostile fleet 
to damage ports or harbours, or even to land troops 
upon a coast so protected, and the adoption of such a 
system by this country, would increase the effective 
power of the Navy Ky reheving for naval pur- 
poses the large number of ironclads employed at 
present for guarding ports and harboura at home and 
abroad. Into the economival aspect of this subject 
we do not here enter at length, but it 1s very ol 
that for a given aum expended in appliances for defey. 
and attack a much more effective and rapid ret, 
can be obtained from such & system than where ae 
money is spent for the building of either ironclade ‘or 
fortifications, : 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, October 3, 1884. 

Tue American iron trade has passed through another 
week of extreme dulness, but some sanguine iron men 
believe that a favourable change is near at hand 
Production hay been ao rigidly restricted, stocks are so 
low in first as woll as second hands, and pricea so 
evidently at the lowest possible limita, that a slight 
improvement in demand, which seems inevitable at 
an early day, will surely start prices in tho right 
direction, and once started, consumora of all kinds of 
material will rush into market, and an active move- 
ment with better prices will result. But every one is 
waiting for some one else to start the inovement. The 
fvcvenen of pig iron in Pennsylvania has not heen so 
ight for several years aa it 1a at present, and some 
furnace companies will probably reatrict further, should 
the sipectell improvement be much longer delayed, 
A few companies making special grades of pig iron, 
are well sold up, but most of the trade ore anxiously 
veeking purchasers for their production during the re- 
mainder of the autumn. Prices for good qualities of 
plg iron cannot decline further, having about reached 
cost limits, and there 1s a steadiness which ia giving 
rise to more hopefulnesa ; No 1 foundry irons sell at 
19 60 dols, to 2] dols. for beat makes, while inferior 
valities sell at as much as 1 dol. less than the inside 
gure quoted. The foundries throughout this section 
are doing leas work than usual, and the demand is con- 
sequently very light, as no one ia willing to carry 
atocks. The mills of Pennsylvania are, aa a general 
thing, working to about two-thirds capacity, ring 
the past week there has been an increase in the activity 
in some sections; several mills in Pittaburgh which 
have been idle for some time, have started up, and 
others have changed from angle to double turn. But 
on the other hand, wages have still further declined, 
and reductions have been announced in a large number 
of industrial establishments during the past four or 
five days In most cases, these reductions are quiotly 
accepted, aa the workmen feel that a atrike would be 
worse than useless, owing to the large amount of un- 
euipleyes labour in all manufacturing centres. The 
bridge works are very buay, but bar and plate milla 
have lesa work ahead than usual. Competition for the 
little new bumness that 1s offering, is extremely sharp, 
and prices are down to limita which leave but little 
profit to manufacturers. But many millowners are 
glad to take contracts at bare cost, in order to avoid 
the necessity of shutting down. Bar iron ranges from 
1.50 cents to 2 cents per pound. according to quality 
and also to location of mill. Plate iron, 210 cents; 
angle iron, 2.) cents; beam and channel iron, 3.25 cents 
to 3.50 cents. Pennsylvania steal railmakera, havin 
sold their production for some months ahead, aré 
na ry hoa better prices, The business of the past 
woak been done at about 27.50 dols. at mill, and 
to-day the Pennsylvania stesl Company refuse to 
book ordera at lesa than 28 dola, at mill, while some 
makers are reported to have named 29 dola. at mill as 
their inside figure. No very large orders have been 
» but small orders for urgént requirements are 
coming in steadily, and there are atill some large 
orders to be placed before winter, ao that the steel 
rail interests of this State at last may be said to be in 
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very fair condition. The mills in the west are less 
favourably situated, and have taken very few orders 
lately, not being able to compete with Pennsylvania 
mills at present prices. The demand for foreign irons 
is showing less and less part month by month. The 
starting of a large furnace in this section, on Boasemer 
pig, will etill further lessen our reliance on forsign 
supplies, The foreign article is quoted at 19 dols. to 
19.50 dols,, while American, of equal quality, can be 
had ata little less than ]8 dols. at furnace, A few 
sales of 20 per cent. spiegeleisen have been reported 
through the week, at 26.50 dols. to 27 dols., and there 
is some inquiry still being made; other kinde are 
offered at very low prices, but consumers are not in 
need of stocks just now. Steel wire rods are alao in 
very little request, aod are quoted as low as 45 dols 
at tide water. ‘There is some talk in iron trade circles 


here of a movement to obtain the removal of the; h 


75 cents per ton duty on foreign ores, but it may 
amount to nothing more than talk. 





ELECTRIO LIGHTING NOTES. 

THE Hdiwon and Swan United Electro Light Com- 
pany have recently completed another very auccessful 
electric lighting installation on a Clyde-built vessel 
the ship uestion being the paddle-steamer San 
Martin, built by Messra. Napier, Shanks, and Bell, 
Yoker, near Glasgow, for the Lloyd Argentino Com- 
pany, of Buenos Ayres, under the inspection of Senor 

rugo, the president of the company. Current 1s 
obtained from a 200-light Edison-Hopkinson dynamo 
made by Mesara Matherand Platt, Manchester. This 
machine is specially designed for withstanding the mal- 
influence of the moisture, dirt, and o11 which are inse- 

rable attendants of machinery on board ateamships. 
Tein actuated by a Tangye vertical engine of 10 horse: 
power. ‘The conducting wires are led from the dy- 
namo to all parts of the ship and are protected behind 
mouldings which are suitably combined with the 
eneral decorations of the vessel in the public rooms , 
ut they are so arranged as to be everywhero accea- 
sible. There are in all 157 electrio lights in the vessel. 
Hach atate room hasa light wholly for itself, and a 
switch is provided for each lamp, so as to give the 
passenger absolute control over it, On each side of 
the drawing room saloons there are plain but substan- 
tia} plated brackets, while the dining saloon in fitted 
with eight handsome two-light pendants supplied by 
Menara. M‘Geoch and Co,, Glasgow. In order to provide 
against any accident from short circuita the lamps are 
arranged in about twenty sections, each of which is 
rotected by a lead safety fuse which can be renewed 
n an instant on the removal of a water-tight cage with 


which each is fitted, In the alley ways, and throughout | K 
the several decks and engine-room, specially strong | B 


and watar-tight fittings have been used. 

During the past week the Lords of the Admiralty 
have been making their annual inspection at Ports- 
mouth, and among other matters the electric lighting 
of the ships of the Navy occupied their attention, as 

eat extensions have been made in this department 

uring the last twelve months. The Edison system is 
now at work m four of the Indian troopahips, and 
will be soon fitted tothe Euphrates. The torpedo ram 
Polyphemus has been furnished with two Siemens 
dynamos and Swan lamps, the conductors being 
arranged on the single-wire systein which utilises the 
metal of the ship for the return lead. The introduc- 
tion of this system mto the Navy is a novelty, but it 
has been universally employed by Messrs Siemens 
Brothers 1 the merchant marine, and presents many 
valuable repos be over the double-wire system, being 
exceedingly ang e to understand and remarkably free 
from danger. Inu the engine and boiler rooms the 
leads are carried 1n iron pipes to defend them from 
wet and grease. The complete installation consists 
of two arc eearch lights, incandescence lamps 
for internal lighting, and « yard-arm roflector fitted 
with eight 50-candle power incandescence lamps. 
Fach dynamo, and the engine by whioh it is driven, 


is capable of feeding a avarch light of 25,000 candles, 
or 150 incandescence lamps, and can be applied to 
either purpose at will, The Bacchante and the 


Triumph have been fitted with D Gramme machines 
for search-light purposes, but 1t is not probable that 
moro of thu type will be Hh ma as they cannot 
atand continuous working without heooming danger- 
ously hot. The Volage has the Wilde improved machine. 
The chief interest, however, waa excited by the Co- 
lossus, in which the electric lighting hag been carried 
out most extensively, every department of the shi 

having its own lamps and switches. The gener 

arrangément comprises a day and mght circuit for the 
me&s, decks, citadel, passages, and working parte of 
the ship, while the stores and other smaller compart- 
mente have their own lights and switches. The night 
circuit includes sufficient lamps to enable tbe ship to 
be patrolled without lanterna. The wholé of the lampa 
are fixed in spring holders, as described in our notice 
of the Brush syatem at the Health Exhibition, to pre- 
vent the filaments being broken by the concussion of 
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the heavy guns. The switch-board in the dynamo 
Toom has six main cirouits, two leading to the projectors, 
a third to the forward part of the ship, and supplying 
ninety 10-candle lamps and fifty 20-candle lamps, 
a fourth to the after portion, where there are fifty- 
five 10-candle power and forty-six 20-candle power 
lamps. The others light the citadel where there aro 
thirty-one 10-candle power and thirteen 20-oandle 
power lamps, and the engine-room, which haa arxty- 
i of smaller and fourteen of the large lainps 
There are three Victoria dynamos, each driven by a 
Brotherhood engine, either of which can hght the 
whole ship. The other two are available for the 
search lights. The installation includes two yardarm 
reflectors, each contaiming eight 40-candle power lamps, 
capable of beiny affixed to any part of the rigging for 
coaling and the like. ‘The whole of the installation 
as been catried out by the Brush Company, who 
employ their slow-spoed machines in all thei ship 
work, and have given the greatest satisfaction to the 
naval authorities by the excellent manner in which 
they have garried out their contract. The follow- 
ing ‘J'able, which we take from the 7'smes, together 
with some of the above particulars, shows the size of 
the various floating installations at Portsmouth 
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Ship's Name! Dynamos | Engine | ee : 
| Power 
| | Halt | Whole 
ttre mam | ae | ee | eee Ser ——_ 
Crocodile Edison Brother 
Hopkingon| hood | 288 mM | 10 and 16 
Malabar Edison Ditto Od 11h (16 ,, & 
Svurapis ae Gwynne | 200: 101 | 16 ,, 10 
Polyphemua ‘Slomens Brother 220 
compound! hol 
Colossus Victoria Ditto | 250 230 | 20 and 10 
Meare Bo, getecs ea en . 
OCEAN STEAMSHIP NAVIGATION 


To THe Enviton oF ENGINKERING. 

Sir,—A Noel Alb in the addresa of Sir Fredenck 
Bramwell, at Montreal, revives the interest felt among 
engineers ax to what opinion was exprassead in 1836, at 
Dublin, and again in 1887, at Bnetol, by Dr Dionysius 
Lardner, onthe subject of ocean steam novigation His 
remarka before Section G at Brustol, August 25, 1837, 
wore apecially reported for the London Times, and pub 
lished in that journal August 27, 1837 

His views, as expressed at Dublin in 1836, aro, I pre- 
sume, only tobe found, if proserved at all, in the volume 
of Transactions of the B A.A.S for 1886 He dtd, in his 
work on the steam engine, published in 1835 oxpress an 
opinion that practical ateam voyages of greater length 
than 2000 miles, would be found mmpossble, ‘ allowing for 
surplus fuel” Later, inthe edition of Lardner's *‘ Popular 
asays on Scientific Subjects”—London Longman, 
rown, Green, and Lonyman’s, 1852 (but in the text 
brought down only to 1861, p. 234, ‘‘ now, 185],") 
the question 16 stated as a commercial question —as to the 
Pececutey of profitable ocean steam navigation, and a 
etter from John Bourne in a note on pp 291, 292, 293, 
confirma this view Presuming that the copy of the Times 
for Anguat 27, 1837, and also the Transactions of the 
B,A,A.48. for 1830 and 1837, sre acceasible to you, will you 
kindly throw some light on the matter in controversy 
wn re'' Scientific Precimon v Practical Retrospection,” or 
refer me to some compendious statemonta of the facts of 
the case. Yours truly, 

J, C, Hoang, 

28, State street, Room 28, Boston, Mass, U.S.A. 

October 6, 1884. 
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DOUBLE BUTT STRAP JOINT 
To THE Epttor or ENGInggniNne 
Sirk,—On pee 848 of last week's KNGINEERING you 
illustrate and describe a novel rivetted joint for boilers, 
and state that 1t was invented by Mr John Thom, of 8, 
Storey-square, Barrow in-Furness. Now I do not wish 
to deprive Mr. Thom of any credit that may be due to 
him, but in justice to myself 1 must draw your attention 
to the fact that the joint in question was invented and 
pene by me between four and five years ago, as will 
seon by the specification of my patent, 
1880, inclosed herewith. 
By giving dus publicity to this letter you will oblige, 
ours faithfully, -RTER SAMBNON, 
Meadow Croft Villas, Sutton, Surrey, 
October 14, 1884. 





To THE Eprron oF ENGINEERING 
S1z,—I inclose herewith copy, of a paper On tho 
Strength of Oylindncal Boiler Shell,” read nearly ten 
ears since, and published in vol xvni of Transactions of 
he Inatitution of Engineers and Shipbuilders in Scot- 
land. An examination of Fig 0, plate 7, will show that 
it ia scarcely correct to describe the joint illustrated in 
ENGINEKRING of the 10th inst. as ‘'a new form of baler 
joint invented by Mr, John Thom ;” for that figure shows 
the precise distribution of mvets now claumed by Mr. 
Thom as his invention It ja asible, however, that Mr 
Thom’s claim is only for ‘ acolloping” the edges of butt 
atrapa, but this “ ecolloping ” wae such an obvious answer 
to the objection to wide pitohes, that it was suggested at 
the time by the writer of the paper. 

There are geome minor inaccuracies in the article which 
it may not be out of place to point out. It 1a obviously 
incorrect to say that “tha disposition of rivata permits of 
the minimum of reduction of the crosa section of the 
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plate; for a moderate exercise of intelligence would 
cnable any average draughtsman to arrange a diatmbution 
of rivets leaving a much higher proportion of plate than 
90 per cont. 
use a waving of 15 per cent. of the weight of plates can be 
obtained with equal strength 3" thus would be the saving 


It ia equally incorrect to say that ‘ by its 


as compared with joints having about 7h per cant section, 
but not with those of higher percentage ‘Thus the for- 
mule i nee are not by any means those “by which the 
strength is coinputed ' 
Yours faithfully, 
HI. MacCott., 
Victoria Engine Works, Liverpool, Octaber 13, 1884, 
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RAILWAY BRAKES 
To THE Epiror or ENGINEERING 

Sin,-~-Mr Martin and | have evidently received some- 
what different impressions from our reading of ‘ Express 
Driver's” letter, for I cannot ave therein where “he pro- 
ceeda to condemn overy form of continuous brake” except 
the Westinghuuss automatic. In my humble opimon he 
simply gives the result of his practical experrence with four 
different brakes, and as a result of this experience the 
Westinghouse ourtainly cotnes out bust Nor do I seo the 
logical part of the letter, for Tam quite with “ Express 
Driver” in thinking that the mere fact of being able to 
apply a brake with “une turn of his wrist” is decidedly an 
argument in favour of the brake, 

ul Mr Martin still further and more closely inves 
tigate the Board of Trade returns, and then kindly 
inform your readers what percentage of the 3900 xo called 
failures (occurring between the years 1880 and 1883) were 
absolute failures tu act when required? And if he does 
so I think we shall see that a very largo proportion of 
these 3000 failures (°) speak highly in favour of the Weat- 
inghouse kystem as a ailont momtor, ever watchful vver 
the wafety of the travelling public 

It would alao be intoresting to know, 1f Mr Martin 
could kindly inform us how many (if any) of the 1074 
failurea toll in favour of the different vacuum brakes 
Toany but Mr Martin, ‘' Expresa Driver's” reasous for 
not discloaing his name are suthoently obvious 

I, and I think most of your readers will be with me, 
fully ayree with the ‘‘Saturduy Reviewer," that the pre- 
sonderauce of evidence is very decidedly agamst Mr, 

artin, and I challenge the latte: gentleman to de- 
scribe in thrillimg” oO. any other terms, 5 per cent of 
the 3900 fatlures Qf 40 he will persast in calling them) 
which could be bond pde put as against the general efti- 
ciency of the Westinghouse system 

Aw to muisquoting the Rourd of Trade returns, thease re- 
turns to any unprejudiced observer, show very clearly that 
they ‘‘ tall Fatally in particular instances,” and in a very 
Sn ete manner, against the 1074 failvres of the vacuum 
biakes, and decidedly in favom (as to general efficiency) 
of the W estinghouse wystem 

The very complete answer that 1a given to the eleventh 
paragraph by the one immechately preceding it, would 
almost lead ua to suppose that Mr Martin had rather re- 

retted having penued the former one First, however, 
et us ace what the ‘‘ enonmoua complication” said tu be 
involved by these ‘28 brake patents containing 150 
clairon” really mesns; had Mr Martin known anything 
about these patents he would have been aware that the 
clauna aro drafted on whatis known to patent agents as 
the American conibmation clause system, and under this 
method the absolute now matter clanned drope to a very In- 
significant total as compared withthe number of the clanna 
Further, from Mr, Martin’s description one might mmagine 
that there were rows of valves upon avery carriage fitted 
with the Westinghouse brake Awa matter of fact thore 14 
only one patented valve, viz, the triple, valve, on every 
carringe = =There 14 also a selt closing release valve (not 
patented 1 behove) which replae the former rolaase cock 
on the brake cylinder, and the old leakage valve has been 
done away with Therefore, with the exception of these 
improvements the Westinghouse fittinga on a carnage 
are practically what they were eight or nine years ago, 
and Mr. Martin has again had recourse to his unagina 
tion for hia facts I have spoken to many drivers (‘* Kx- 
press” included) upon the subject, and though 1 have 
not yet found any one of thei com pian about the dangers 
of Mr Wostinghouse’s trinle and other valves, I have 
heard numerous romarks trom these mon (and they are 
the best qualihed of al) man, in my estimation, te express 
an opmaion on the subject), which were, to say the least 
of it, anything but comphmentary to some of the vacuin 
brake rystema, 

I think that M: Martin, who is so fond of the Board 
of Trade returns, might at least be consistent, and refer to 
these returns for information wbout the triple and othe: 
valies of the Westinghouse brake = If he does so, he will 
surely find that during the past two or threo years very 
little indeed appears tu have happened to these valves 
the returns merely showing 4 long Tak of failure of matorial 
A with which the brake, as a system, ha nothing 
to do, 

In my opinion Colonel Yolland’s report on the Black- 
burn accident was romewhat qualihe by the following 
minute, signed by the Right Honourable J, Chamberlain, 
and which accompanied Colonel Yelland’sremarks “ On 
the other hand there is evidence that the brake was in order, 
and had acted properly on this uray at the preceding 
atations at which the tran had stopped.” Most of you 
roadera will remember that thia particular report of 
Colonel Yulland’s did not go far towards enhancing his 
fame 

Had the Midland ompany availed themselves of the 
ample provision which Mr. Weatinghouse had provided, 
long before the date of the Blasmoor collision, for bette: 
security in ig nee to the brake couplings, this accident 
would never had been heard of, and even as it was, had 
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the aignalman done his duty, thecollision would not have 


occur 

Mr Martin, unwittingly no doubt, pays a high tribute 
to the energy and perseverance with which Mr. Westang- 
house always endeavours to effect any improvement in h 
brake ayatem, but Iam afraid it would take many Mr. 
Weatinghouses to bring any of the vacuum brakes up to 
a par with the present high atate of efficiency of the 
Westinghouse system It would have been more discreet 
on Mr. Martin's part to have kept tha Euston Sta- 
tion meosting out of the question, Where were the 
chief locomotive superintendents and engineers” of the 
(ireat Eastern, North-Eastern, North British, Glasgow 
and Suuth-Weatern, London, Brighton, and South Ouast, 
Caledonian, &c., rallwaya? Certainly not at the meet- 
ing, and perhaps Mr. Martin could enlighten us a to the 
caus of their absence. 

It ix certainly news to me to be told that ‘it ia only 
within the last few years that the defects of the Wosting- 
house automatic brako have made themaelves apparent 
in actual working,” and I trust that Mr. Martin will 
vardon mo for taking hia statement cum grano salve ; and 
te must indeed have required a wonderfully inventive 
imagination to have ‘‘dincovered that the automatic 
vacuum brakes” supplied by Mr Martin’s company, ‘are 
at least as powerful and efficient as the Westinghouse, if 
not more so, and far surpass it in point of certainty, 
simplicity, and economy ” a Sad from prices I have 
seen quoted J very much doubt the economy of Mr 
Martin's brake (in first cost) as compared with the Weut- 
inghouse, and as to repairs perhaps he will substantiate 
his statement by giving us, for, Ray, twelve month, tho 
accounts of a train, fairly represnntativa in its nature, 
on which hia brake has been used, and 1 will fur- 
nish authentic accounts of a smilar train on which 
the Weatinghouse ayatem haa been in use for a like period 
of time, or longer if] hedesires it, 

My pecuniary atake in tho question is ni/, for I am not 
oven u chairman of a brake company, not om I interested 
to the extent of one single penny in any syatem of brakus, 
but from a purely disinterested point of view I fully agree 
with Mr. Martin that Parliament should compel the rail- 
way companies to adopt some interchangeable systein 
of continuous automatic brakes, and I am fully convinced 
that the almost criminal neglect of the safety of thor 
pasaongors by some of the companies, will not he removed 
until the all-powerful lever of the Legidature ix more 
thoroughly brought to bear upon them 

Apologuang for making such an encroachment upon 
Your Space, 

I romain, Sir, yours obenien ly, 
¥. 8, SNowpon. 


14, Brunswick square, W.C. 


To tHe Fprron Or ENGINRERING. 

Srr,--I have received from Sir Honry Tyler a complaint 
of the publication of my letter of September 25, on this 
aubject in jyour Inet ianue, aa it contams the following 
paragraph : 

“ Many inainuatlons have been made againat Sir haar 
Tyler by ap udieinie advocates of the vacuum brake, All 
that can be fairly said is that all the rvcommendations which 
emanated from the Board of Trade beforo he besams the 
paid vice president of Mr, Weatinghoune’n company, were 
of auch a character that [t was aupposed (erroneoualy) 
that no brake could comply with their conditions except 
the Westinghouse.” 

Sir Henry Tyler has complained to me of the Insertion 
of thia letter, and has assured me in writing 

1. That while at the Board of Trade, he never recotn- 
mended the Westinghouse or oa particular brake. 

% That his voice and pen at the Board uf Trade were 
always against qompulaory action of any sort on the rail- 
way companies, 

§. That it was only after receiving an offor from Mr. 
Westinghouse to join his company that he ar, bata 
appointment at the Board of Trade and made a thorough 
investigation as tothe marits of the various brakes and 
consented te juin the Weatinghouse Company. 

He adds, ‘' This special investigation was obviously 
made after, and could not possibly have been made before, 
1 received the offer from Mr, W satnghouns to jon hin 
company.” 

1 accept wnhentatingly Nir Henry ED Goce aasuran 
and of course withdraw the statement v hich I mada, an 
ax Sir Henry Tyler considers that it contams some impu- 
tation upon him (s conclusion which I enturely ropudiate), 
I apolgise to him for making the atatement 

Aa Sir Henry Tyler dosires that the statement contained 
um my letter of the 25th of September ahall be withdrawn 
in the number of ENGINRERING to be we on Friday 
next, I should feel obhged if you would insert this letter. 

I am, Sir, your obedient servant, 
RIcHARD B, Martin, 
Chairman, Vacumu Brake Company, Limited. 

$2, Queen Victoria-atreet, London, October 16, 1884, 





To tHE Entror oF ENGINEERING, 

Sir,—I have read with eos interest the valuablo 
deteaals contained in your article ( al relating to the 
inefficionoy of vacuum braker. The failures which are 
constantly taking place must sooner or later lead to a 
serious disaster. 

In your isaue of September 10th I gave detalls of several 
failures of the ‘‘ two-minuto jeak-off brake on the Mid- 
land ;” sinoe that date several others have vocurred, two 
of which may be of interest te your readera, On the 


12th of September the 11 55 noon from Manchester was | bottom 


fanning at full apesd down Sharnbrook Bank (1 in ia 
when the vacuum pipe broke: the brake being 
autematio should have stopped the train. A paseen 
riding on the balcony of the Pullman car writes that he 
did feel the brake act for a few weconda, then it released 


ENGINEERING ! 


ita hold and the train ran on as usual without any brake 
What became of the automatic action th this 


power. 
case ? 

On Friday last, 10th inst., the second portion of the up 
night Scotch express wan worked from Leicester to Lon- 


don with the “‘two-minute brake.” One of the se 
from Glaagow informs me that pi ida Beds he 
felt the action of the brake and quite ex the train 
was coming toa atop, when the brake blocks ceased to 
arind on the wheels and the train ran the full length past 
the atation and foul of the junction. 

It has been claimed for the Midland that much atten- 
tion haa bean given to the question of continuous brakes, 
but these constant dangerous failures do indeed prove 
that further attention should be given to the subject. In 
the two cases mentioned no dent resulted, but is it 
likely that the conyaly will always be so fortunate ? 

am, Sir, yours oy 
CieMeEnt E, STRETTON, 
Saxe-Ovburg-streat, Leicester, Oct. 14, 1884. 


UNPATENTED INVENTIONS AT EXHIBI- 
TIONS. 





To rue Enitos or ENGINEERING, 
8in,—Having in the practios of my profession observed 
that exhibitors of unpatented inventions at international 
and industrial oxhibitions, are not generally aware that 
their position is affected by cortain provisions of the 
‘Patents and Trade Marka Act, 1883," I to point 
out through the medium of your papor that the six months’ 
protection of unpatented inventions so exhibited is no 
onger accorded unconditionally, such protection being 
now obtainable only by comphance with the requirements 
atated in Suction 30 of the above mentioned Act and Rule 
17, of the ** Patents Rules.” 

Details of the mode of procedure may be obtained from 
the proper official sources of information, or I will supply 
information without charge on application. 

I am, Sir, your obedient servant, 
. T, WHITEMAN 
Fellow of the Inutitute of Patent Aganta, 
7, Staple Inn, London, W.C., October 14, 1884. 
oe arcs wins ake nt aloe aes 


AUTOMATIC INJECTORS. 
To THE EpItor OF ENGINEERING. 

Sru,—In Messrs. Fairburn and Hall's last letter to you 
we see that they decline our challenge to publioly com 
pare their injectors with ours, while at the same time they 
still claim to possess all the novel features of our injectors, 
as set forth in your artiole of September Sth. 

In common fairness to ourselves wa must ask to be 
allowed to poimt out that the challenge now declined 
merely embodied the new featurea in peor the novelty 
of which had been taken exception to by Messrs Fauir- 
burn and Hall, 

By atill permipeing in claiming these fenturea, while at 
the same time remaining wn ng to prove their‘olaims 
een wa again challenge) by actual trial, they leave ua 

ree to draw our own inference, 

We are equally anxisus with Mesars, Fairburn and 
Hall that there should be uo misapprehension, and this 
muat be our excuse to you, Sir, for re-opening the ques- 


tion. 
Yours truly, 
HOLDEN AND BROOKE 
St. Simon-street, Salford, October 11, 1884. 
SSS etic eceeae ene led 


MULTIPOLAR DYNAMOS WITH TWO 
BRUSHES. 


To THE Epiton or ENGINEERING, 

Sin,—I shall be obliged if you will afford ine space for 
the following note in your journal of which I am a constant 
reader. In your issues of September 19 and 8rd inat., 

ou publish lettera claiming a i 


pe of the invention, 
n the first place attributed to Mr. Mordey, for reducing 
to two, the num 


of brushes in multipolar dynamo 
taachinea. I amthe holder of a patent having the same 
object, and effected by the same means, and my French 
specification bears the date of May 10, 1882. It thare- 
fore anticipater that of Mr ©, W. Vincent, which ia dated 
May 18, 1882, and which in its turn is prior to the patent 
of Mr, Mordey, of January 24, 1883, 
aurs obediently. 
A. Cazzon, 
ag tol dea Arta et Manufactures. 

Pont da Claix, Istre, France, October 6, 1884. 

(A heetopolar machine with only one of brushes 
was illustrated at pago 50 of vol. xxxiin of Engrezznina, 
under the name of the Arago diso machine. The 
tnont waa not identical with that employed in the 
Victoria and Elphinstane and Vinoeat nes 
because since there were eight ooiJs in the armature and 
aix magnets in the fleld, no two coile were, at a given 
moment, of equal potential, but it was suggestive of what 
raight be done under the aimpler conditions which prevail 
in these later multipolar d os. A somewhat similar 


atrangement was patented by Dr. Siemens in 1881L— 
Ep. ke) i ? st 





TRIAL TRIPS AND LAUNOGHRES, 
Mrassua, Jonxn Eines ann Co., Fairfield, Gleagow, 
on the 18h of September, launohed a steel twin-ecrew 


steamer of about tons » and monauring 270 ft, 
by 40ft. by 24 ft, 6 in, She igang vida repair- 
ing and keeping in order the new |: y - Bennet 
Fransatiantio telegraph osbles. She bes a double 

on the circular of construction, di- 


vided into four water 
baliast, and this extends 
ballast can also be carried in 


t compartments for water 
t fore and aft. Water 
cable tank cones, Theres 


the #pper deck. A rudder is fitted at cach end of the 


‘vith which she has beea Delle and fitted 
are five water-tight bulkheads, four of which extend to | her owners tor ous bas ens 


(Oct, 17, 1884. 


ship, with means of locking the aame from the upper deck 
when not required for manau . There are three 
atowing the telegra b cables, their collective 

ice er being 27,000 oubic feet. All the fittings and me- 
chani hd prep of the ship will be of a very complete 
and offejant character. ‘The vessel will be fitted with two 
sete of com inverted i arial atigines, each having 
two in. and in. {a diniuta Fea pec: 
tively, with piston stroke of 8 ft. con- 
densevs will be paced at the 
water belig enpp ed to them W. H. 
<i and (o,'s contrif mps. Steam 

by two cylindrical le-onded multitubular boilers 
each fitted with four of Fox's corrugated furnaces 
the worklag fener of tiie steam will 
equare inch. 4 vessel is named the Mackay-Bannet. 


The Etruria, which haa been built to the order of the 
Cunard Steamship Company, for their service betwoen 
Liverpool and New York, was launehed on the 80th of 
Neptember from the yard of Meare. John Hlder and Co., 
Govan, in the presence of some thousands of spactaturs, 
She and her sister ship, the Umbria, which was launched 
from the same yard laat J une, are the two largest veasels 
that have yet been constructed by that firm, and are 

rthan any other vessels engaged in the ofean pae- 
wenger and matl services. The Etruria is « five-deaked 
ship of 8000 tons gross, and measures 520 ft. by 57 ft. 3 in, 
by 41 ft. ; she 16 to be fitted with a set of three-cylinder 
engines of 12,500 horse-power indicated, The high-pres- 
sure oylindor is 71 in. 1m diameter, and the two low-pressure 
ayia ers each measure 105 in. in diameter, the length of 
atroke being 6 ft. Steam will be supplied by nine circular 
ateel boilers having in ail 72 furnaces (Fox's patent) and a 
working pressure of 110 1b, per square inch, The accom- 
modation will be sufficient for 720 first-class passengers, o 
portion of which may readily be adapted for steerage pas- 
yongers or troops, 





Onvorarz v. Bessemer Stem.—Referring to the dis- 
cussion which took place during the reoent meeting of the 
Iron and Steel Institute at Chester, on the reading of Mr. 
Seebohm’s paper, » correspondent writes-to the Shefield 
and Rotherham Independent as follows: “‘ With reference 
to Mr. Seebuhtn’s paper read before the Iron and Steel 
Institute, and the remarks made thereon by Mr. Frank 
Hall, I have instituted very careful inquiries as to the 
number of crucible ateel furnaces there are at work in 
Sheffield at the praesent day. I find that there aro at least 
80 1f not 35 per cent. fewer at work now than there were ten 
or twelve years ago, As those gentlamen stated that the 
output of orucible steel in Sheffield waa larger than ever, 
it would be rather interesting to know how it is made, as 
the productive power of each furnace ix the same now as it 
waa then, Perhaps Mr, Seebohmor Mr, Frank Hall will 
answer this question.” 





Tnx PurcHase-Hrak 8isteu.—A company, called the 
Machinery Purchase-Hire Company, has been formed to 
supply plant on a system of deferred payments. The 
ides 14, of course, by no means new and 1s familiar to all in 
ita application to furmture. In addition to this the agri- 
cultural implement makers have long been inthe habit of 
pelling engines to be paid for by instalments, and a simi- 
lar ayetom has been in vogue with relation to railway 
wagons, The new company requires one-third of the 
amount with the order, and the remainder by qnarterly 
instalments extending over a period of from six months to 
three years, the balance bearing interest at 5 per cont 
untiLcompletely wiped out. The B bea of obtaining ma- 
chinary on credit may prove convenient in some cages, but 
it carries with it all the dangers of trading with borrowed 
money, with some special inconveniences of itaown. The 
a tas of the company ia Nu, 147, Queen Victoria-street, 





Tus Naw Cunanp Steausnie “Usaneia.”—The trial 
trip of the steamahip Umbria has been a great triumph 
for her builders, Messrs. John Elder and Go. Glasgow, 
The vessel attained the enormous apeed of 21 knots, or 
24,182 atatute miles an hour, on an experimental ran in{the 
Firth of Clyde on the 4th inst., and ja said to be the 
fastest steamer afloat. With a large and distinguished 
company on board the went down to Ailsa Craig, and on 
the return trip from the Oraig to the Cumbrae ght her full 
power waa exerted with the above splondid result. The 
apeed is, we beheve, considerably in excess of that which 
her owners, the Cunard Steamship Company, contructed 
for, Wohope to be able on an early occasion, by the 
courtesy of Messrs. Elder and Co,, to give a detailed and 
illustrated description of this noble ship and her engines, 
and therefore it is not necessary to do more at present 
than mention a few of the a Bhe jis a vessel 


of about 8000 tons groas ft. in length by 57 ft. 
in breadth, with a depth of 40 ft, to the upper deck. Her 
engines, ha one high-pressure and two low-pressure 


oylinders, developed on tha trial trip 13,500 horse- power, 
nine steel cylindrical bolle shah 
in all, the total heating su 


furnaces, or seventy-two 
being 88,400 
Her passenger acoommodation and her m 


uare feet. 
cal ap- 
pliancea and other fittings throughout are on a 
and completer scale than 


hitherto been known on an 
ocean steamer. She was contracted for in the month of 
July, 1363, 
an 


and launohed in June, 1884, or in a little more 

eleven months from the time of the contract; and 

the trial trip took place in a little over three months from 
the day on which ahe was launched. Tho original in- 
tention was to have eee ready for sighs Ai the 
pany next spring, but the i 


toam is genes b 
having eight of asta 


er owners to mark her off and advertise her to start on 
her first outward voyage early next month. , 
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ne vtnerous pieces, the same ae in later experi- 
m 
Round 2.—Weight of 
sion, 4 deg. 25 min. ; 
point of i centre ta, 
Effect: The shot 


round edge of te. 
idle aneting tele seve caused an indent on the 


half 10 om. deap, round this waa a scaling off of 80 om. by 


Sat'ip ins wane cracks b, ¢, d, The projectile 


projectile, 446.5 kilos. ; depres- 
le » incidence, 19 deg. 85 min. 5 
the 1234 om. from the 
struck the 


84 om. t extension and emallest h. th 
Crash» proloeaged isealf to the right or tnv'as the round 
of 


of the plate. A now cracke ed froin the point 

pact upwards to the right 64 om. undar the straight 
edge of tha plate, Hair crack 40 om. long, g in a sharp 
ourve crossing the crack a, 4820m. long. Back of the plate: 
Crack a showed itself as going through from one of 
oe e which ran on the 


straight , began o 
Seeded te the Said. 


OA yy Sate 






en me 





x 
(3 NI 


ENGINEERING. 


22 es = ee a ap ge ie i A Sal eet a iT og a. 


The telal had to be discontinued after the sixth round, 
aa the earth bank for ntopping the projectiles had re- 


ceived so much injury that it no longer afforded sufficient 
security for sopping them, 


Summary, 
The armour plate had now showed more than sufficient 
ng power in case of an attack, as the projectiles 
could never strike at such « great angie of Incidence as jin 
© last trial, and the dimensions chosen proved to be 
quite sufficient. 
he advantages of the eurved surface were rendered 
conspicuous; for example, the fourth shot struck a piece 
already se from the plate, and could not drive it 
inside, notwithstanding that the rosia powers of the 
dome-shaped form were already reduced by the cracks in 
the ground plate. The sixth shot also struck a piece 
matted separated by oracka without being able to force it 
| 6. 


——~— 6.400 — 


\ 





ey See a, 


/ 





Fra. 4, 


hole for erecting, and ran in Here ONS round edge of 
the plate. Crack f oxtended nearly radially from the 
mniddle hole for erecting pares to the straight edge of 
the plate. Longth 970m. The direction differs consider 
ably from those cracks on the upper side of the p 
Orack g visible on the inside ag far as orack a. A radial 
crack, which was soen before the firing in the middle 
plate of the butt ring, waa enl , and the plate had 
sunk 14mm. Proj @ shattered. 

Round 8.—Weight of projectile, 444.6 kilos; depression, 
4 deg. 42 min. ; angle of incidence, 22 deg. 52 min. ; point 
of impact, 72 om, to the right of the contre line, 70 om. 
from tha round edge of the plate, Effect: An oblon 
splash, A. orack + proceeding from the point of impac 


to the right and running into crack ¢ Three short cracks, 
k, 1, m, the latter proceeded to the round edge of the plate. 
Crack @ prolonged upwarda towards the left, ran 10 om. 


under the atraight edge, Inside of the plate: Crack 1 
visible in its entire length, crack / united with @ on tho 
ates ssenerare, as shown an Ee 5, » segment of 

6 pla m wen rough the » appeared to 
be united with k&. Projectile shattered. 

Round 4,—Weight of projectile, 445.1 kilos.; depres- 
sion, 4 deg. 45 min. ; angle of incidence, 23 deg. 25 min ; 
point of impact, 28 cm. from the cantre line, 45 cm. from 
the round edge of the plate, between hita one and three. 
Effect: The shell struck the segment loosened by the third 
round, and caused, beside a splash, a scaling off on the 


point of aries upwards, towards hite one and three, as 
shown in engraving, New cracks nx, 0, p, in thin 
curves to the 


of the plato & prolonged as far as point 
si ped pap 1, "ihe dace of thay te close to crack b waa 
on the right hand 85mm. An examination of 
the crack showed that it ran in an oblique direction inside 
of the plate towards the round edge, but was not visible 
on the back of the plate, Back of the plate . The fourth 
round had caused no new crack, but the piece ciurcum- 
scribed by the cracks! and @had sunk. The sinking on 
the Jeft hand was 150 mm., in the middle 14 mm., and on 
the right hand 10 mm. The plece separated stuck fast 
in the joint. Projectile shattered, 
As the plate seemed to be still oy repens of re- 
uistanoe trial was continued on the 28th of May. 
Round §—Projectile: Krupp's flat-head shell. Dis- 
meter of the flat part, 187 mm. ; weight, 445 kilos, ; de- 
pression 8 deg. 49 min. ; angle of incidenoe, 12 deg. 18 min.; 
pent of impact, 100 om. to the left of the cantre line, 
om. from the straight edge of the plate, Effect: An 
oblong indent 10 mm, deep without scales, three cracks, 
q, r, # Back of the plate: The cracks, g, r, 8, were 
so visible at the back. The crack in the middle of the 
bedplate was sarge dear The piece separated by the cracks 
{and d had sunk about 25 mm. deeper, but still stuck faat 
in the plate. Projectile shattered. 
Round 6.—Projectile, Krupp’s flat-head steel shell 
ht, 445 kilos, ; da on, eri 44min, } le o 
incidence, 13 deg. 14 m Mg of impact, centre lina of 
the plate 4 om. under the straight odge. Effect: An 
oblong depression without scales; two fine cpacks t and w; 
orack f lengthened. Back of the plate: Crack f pro- 
to the edge; cracks o and u visible on the : 
the pisoo had not sunk any deoper; projectile was 
broken ap, 


The " chill cracks” proved to have no influence on the 


reaistanoe of the shield, aa the cracks caused by the pro- {| Led 


jectiles were produced and proicagen independant of these. 

It was interesting to notice the t influence the angle 
of incidence had upon the offoct of the fire. 

The effect of the shot on the base part of the plate was 

ter than that of rounds 5 and 6, notwithstanding the 
tter hit the plate when it was in a weaker state 

It appears the projectiles strike with the bottom, as 
soon aa the ogival part has touched the plate, and to this 
in a great extent may the effect be ascribed, and w all the 
mors violent the greater the angle of incidence, 

Tho ter angle of incidence caused by the slanting of 
the plate and the depression of the gun should in attack 
more than equalise the stronger charge of powder. The 
violent stri of the base of the projectile explains why 
thess wero all shattered, winch, with the quality of 
ete uteel and the si:nple deflection on the ogival part 
would have been surprising. 

If objection 12 e ayainst the firing at the “front” 

late, that the energy of the projectiles was 100 metre- 

ne less than that of the prokectiios at St. Chamond 
(N.B. the German plate was however more than one-third 
weaker than the French one), this objection disappears 
with regard to the experiment on the cover plate, in 
which the energy fired against the latter was six times 
greater than that of the French projectiles. The plate 
was in its thickest part one-third, and in its weakest part 
one-half, thinner than that of St. Chamond 

The remstance which the armour opposed to the shots 
fired against it proved that the latter had a considerable 
surplus of strength. The cracks remained in consequence of 
the curved ounatruction—that is, from the pressure there- 
of, entirely closed, and appeared on the surface to be haar 
cracks, ainough they had ‘ie through the entire thick- 
ness of the plate. Small separate pieces which were 
atruck i shots remamned fixed with extraordinary 
firmness in the joints, so that, according to the opinion of 
the Trial Commissionora, the cracked part of the plate 
would have been co of withstanding several shots. 
The right and left third part of the plate was as ry] 
completely intact, and therefore capable of withstanding 
a heavy fire, This ia in more one respect im- 
portant. As already mentioned, it was thought that 
glancing shote had an especial destructive effect against 
ohilled cast armour, and the covers wore always regarded 
with mistruet. The triala at Buckau have quite re- 
moved these objections, aa the diameter of the plate, 
6.4m., wasa minimum one compared to the side plate 
formerly fired at, and it afforded, notwithstanding, a more 
than sufficient power of resiatance, But objection can be 
raised that at St. Chamond a front plate was fired at, 
and that the reeulta obtained from the trials at & 
cover plate can have no relation whatever to the first 


This objection is correct, In that case an armour dome 
with a profile where the greatest le of incidence for 
the projectile is 94 dog, ix not available, because inside it 
there would be no room for a gun. e have for this 
reason placed tha inst the “‘oover” before that 
of the “front” plate where an angle of incidenoe of 
pds 20 min. place. If the effect of this shot is 
considered, then the conviction will be obtained that an 
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angie of incidence of 46 deg. is the most favourable one 
for the armour, The effect of the five 15 om, shelle fired 
against the “front” plate consisted only of a few hair 
cracks hardly visible with the naked eyo ; one of the laat 
of these hair cracks was measured by a probe and found 
tobe 45mm, deop. It should also nat be forgotten that 
the upper part of the front armour waa not supported, 
whilat a dome forms 5 completely closed arch. 

The construction of dome-shaped armour with the 
greatest angle of incidence conceived of, viz , 45 deg., now 
offers no difficulties, The Inside of the turret is 
not touched at all by the alteration of the profile, and the 
superior resulta obtained in firing out of the 28 cm chilled 
coast iron armour turrets at Pola can thus also be re- 
ferred to the armour turrets with flat profiles 

When we roflect that the steeper profiled “ side " plate 
of the 30.5 0m. turret fired at on the 28nd of October, 
1888, at Buckau, was not breached until it was struck by 
the fourth shot Intting the Achilles’ heel of this construo- 
tion, that ia, the bottom diminution of the profile, we 
arrive at v favourable conclusions of tha resuting 
powerw of chilled cast-iron armour with o flat profile; 
these conclusions are certainly directly opposite to those 
of the works at St. Chamond as normal shots to which 
the Fronch plate was exposed, are Impoasible with the new 
armour, Against oblique fire chilled cast-iron armour, 
however, is capable of reaisting in a high degree, so that 
the conclusion of the St. Chamond Works must im this 
roapect be considered as wrongly drawn. 








THE VAPOURS OF HEATED IRON. 


The Spectroscopic Examination of the Vapours Evolved on 
Heating Iron, d:c., at Atmospheric re.* 
By Mr, JouN Parry, Ebbw Vale. 


METALLURGINTS favoured with opportunities of ab- 
aerving the behaviour of motala whilat bemg heated or 
fused, are of opmion that the fumes usually seen are duo 
to the volatilisation of the metal ituelf, or of sume moro 
volatile ounstituent. 

In casting alloys of the more fusible metals, this diaso- 
ciation or volatilisation ia an accepted fact, and ia uauall 
considered when a gi the proportions of the conatl- 
tuenta, Alloys of the more mnfusible metals, such as iron, 
manganese, nickel, cobalt, &., have not boon studied ; 
but those who have observed the behaviour of crude iron 
and steel whilst being fused, or otherwise manipulatod at 
high temperatures, have noted that, in addition tu the 
well-known evolution of gas, fumes are given off, which 
has led to the inference that, ag before stated, aome more 
volatile conatituent ia being evolved, and Professor 
ebur asserts that even fron 18 volatihsed. The 
chemical composition of a motal may thorofore be 
changed; presumably, with certain narrow hmits It 
may be that orude iron is slowly dissociated, and certainly 
at the high temperature of the Bessemer process iron is 
volatilused, and may be sean far above the mouth of the 
converter, forming a red cloud, quite unlike ordinary 
smoke or Vapour, 

The spectroscopic examination of the flanea issuing 
from blast and other furnaces shows only continuous 
spectra, with but few lines, very similar to the spectrum 
of the ordinary Bunaen flame, with the exception of the 
Beasomer flame, which gives the carbon spectrum, to- 
gether with (according to sume vbservers) that of man- 
ganese 

I have, howover, found that many of tha metale are 
volatilised at a comparatively low temperature, but give 
only continuous spectra when examimed in the flame. 
The vapour requires the intense heat of the electric spark 
to be passed through it to insure ee OTe dissociation, 
and consequent production of the usual line spectra, (A. 
list of metals thus tested 14 given on the next page.) 

Spiegelewen fused ina crucible evolved a fume m which 
I detected mnc, copper, manganese, calcium, and, with 
leas certainty, magnesium. 

Bosseier pig iron, similariy treated, gave copper, man- 
ganess, calcium, and either lead or arsenic, aa wall as 
gas burning with a fiaine resembling that of carbonio 


Bessemer pig iron burnt in @ stream of oxygen at a dull 
red heat gave copper, manganese, &c., as before, but 
more intensely , also a great number of lines which appear 
to be derived fromiron, This spectrum requires careful 
atudy, and, when developed, may throw some hght on the 
reactions ooourring during the Bossemer blow. 

Spanish iron ore reduced in a crucible with charooal, at 
a hoat sufficient to form a button of fused motal, evolved 
zinc, copper, and manganese. 

It 1a therefore probable that matter may be evolved 
during the ordinary heating apace in the manufacture 
of iron and steel, aa previously explained, but giving no 
vimble indications of the fact, in consequence of the heat 
eet sufficient only to volatile without effecting disao- 
ciation. 

With my present limited experience, I am of opinion 
that the actual quantity of state evolved from iron, 
ateel, &c., is very small, and not at all likely to affect the 
quality of the coarser kinds of iron and ateal, althuugh 1¢ 
may be otherwise when a material of even quality and 
great purity is required, 

The germ of the foragoing ia to be found in the recent 
work of spectrosoopista, moro eapecially of Mr. Lockyer, 
who, in his “Studies in Spectrum Analysis ”—a volume 
abounding with s ions which should, in my opinion, 
be caref y wtudied by those practically ongaged in the 
iron manufacture—saya, ‘ d upon It, that as apec- 
troscopy becomes the daily work of ironfoundarsa and the 
hike, it will be found to be spre: with scientific truth 
which may be used in these practical applications,” 





ee 





_# Paper read at the Chester meeting of the Iron and 
Steel Institute. 
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i lone yarochiors acd ns ore Scr eboretee to ness with 
papa ciaere Hl carefully 
id gradually henid in inthe blow per, sinc, 

slate, bu 


nd mangas sudces- 
oe n lone eed At the highest 
bie heat, iron lines aera 

"The impure ferric chlorides, obtained by digesting ateel 
or fron in hloric acid and anos das cae 

heated ase por bo sgdaba ra opie st and 
capi pea with lees certain chromium, and um agree 

6 iron spect 


. On incroasing the heat, 
la = ibe seen, 


Steel or iron , mixed with ammonium chloride, 
_ heated also, gives the foregoi 
ch last longer 

Miitoog of tab a 3 o-cua auaik 

ory fine « of sulphur an osphorus may 
obtained by slightly either, on # moderately hot 

te of iron, aoed fust below the » the ie from the coil 
; one of the: = paverem detected in the fumes evoly 
rom iron 


Notes on the Volatili of the Metals in Heated Oructbles. 
Plécker's “Injector Blowpipe" Used. 


Thallium ... Very volatile, Filameand spark spectrum, 

Arsnio r Bpark spectrum. 

Copper » olatilixed from moat 
metals, Flame and spark 
found {n most metals. 

Cadmium Easily volatilised. Spark spectrum only, 

Zin ” 

Bismuth . Volatitised at Higier red heat. ‘Ditto 

Antimony Easily volatili ‘itto. 

Potassium. . 5 tee and apark upec 

Sodium Ditto 

Tin Volatiived at ip temperature of blow- 

0 

Lead ws Wo illsed’ at jouer temperature than 

tin. Ditto. 

Silver . Not volatile. Copper spectrum seen. Ditto, 

pt ; ave as ” rT) 

romium 

Manganesa Volatillsed with diffioulty, Dikto. 

Aluminium 

Belenium ... ks valatile, Spectra require further 

ud 

Tellurium 

sphorus Haul volatilised on hot plate, Good spark 
Mm. 
Sulphur .. Dit 

bord ies esiis on ike Bpavk Sosiia of the Chlorides 
aoe and Alkalica Volatilised at Atmospheric 
The chlorides of lithtum, strontium, copper “4 clcun 
are volatile in the fisme of an ordinary alcch lazop, 

thowing the characteristio apectral lines in the apark 


. 1 sage the —_ F sie 
no, barium, copper, salum chlorides are 
faintly noon, Quory Pr tarseihet t Filter-paper moistened 
with sino ee and placed in the alcoholic flame gave 
the line W, L, 4809 

aha filings, jiabaed with with on chloride and 


heated ed pen gl toe are 
(sino ?), next iron spectra ; pares age se haatiag shirt minutos 
only, one copper and two manganese linea are sen. Tron 
lines nearly gone; calolum seen. Further heated pony 
ininutes, only calcium ; traces of copper arco diate 
a cence above; 2 ee um seen ; 
ter spectrum throug 
wlphur heated on “ine vith gh lamp, apark above 
gaye vivid s Lepr of aulphur. Phosphorus as above, 
oo logde mixed with ammonium shlavié e and 
with spirit lamp in a glass tube 20 in. long, copper 
diatinotly seen in the apark at the top of the tube. 
Im steel chlorides, as above, heated in glass tube 
4 in: long, spark at top, caloium first seen, pi next 
manganese group. After heating some time, calcium 
and copper were visible, 
Ordinary nickel, cobalt, bismuth, tin, and raparrie & 
show copper spectrum when heated. All metals hith 
tested evolve oop 


fe nc ty ; legelf Only first Lo f 
ery magnesium in s oof m 
ne eee. of nitrogen If ine, We aa 


sdilicatiieny, they mp ng croes 
wires ¢ song - nit, £) magnesium ine athe me oa edge 
of nitrogen, W 


It may be iefarred from the results herein 
Hpeateg ee those i Mine D eloments the oh a - 
u the ore ements present in iron ma 
divid ines two : 

Firat, alloys, iffed solutions of one metal in another 
rig eof bay ten pydrogen, carbon or seam ga of 

n and hydro-carbons, copper, manganese, These 
are more or less dissociated in acoordance with the 
temperature and time of exposure to a given heat, 

Second, other combinations with iron, of which sulphur 
and phosphorus may be considered typical, In which dis- 
scolation is not effected at a = pe leas than that of 
me orange ole spark and ol 


may be im ea nm which the ip fore 
seme ac gt Deville) is intermolecularly dispersed 
iron and ey 


ven, and 
of the In- 


Carbonic oxide may thus exist in 


I say ot = to suggest that, in toaphoray to — 
nof carbon, enlphur, phosph 
cone Ag a the eum iron oxide sh woes be 
detgaine, and hydrogen Bae door ysie oxide evolved 
ene ha rau (ol ed temperature 
ned), doula be sas in volumes of 
one he inch of 


Roneafer dolar metal 
evolved by stile pert of hydrogen and carbonic oxide. 


NOTES FROM THE SOUTH-WEST. CRNGINERRDN 
South Wales Coal and Iron.—The shipments of Q” ILLUSTRATED PATENT 
ee The bgp shi ee te Heogy ae 
See au a0 aes Neepeac UAr te eeee, Oona WI pm WISE. 
79,045 tons; Lianally, @171 tone,” ‘Tho shipmenta for | (MOPED ABOTRATTS OF PUBLISRED 
is vember, 1688, were : Onrdtfl, 898,704 fe) Tha menber of view! Paprp-idbeytoee 6 opted 
meant ment were Unit, iG tne Newporn | Satie Ces thio et ree 
wanes 
rum | ¥or September, 1888, the shipments ware : Candi, 54,087 | gs., arcana meen acu ssideahaaes 
tons; Ne , 87,854 tons; Swansea, 58,749 tons; Oogtes of 8 city seronaty, tte, salons 
Llane ba tons. Tho fron « begun recy bay 4.0., Sereoneliy, oF lstter, enolosing 
ett: tons; Newport, tons; Swansea, 63 amount of pris ond saetage, addr of Werentoon men 
From Cardiff were also shipped 6944 tons of coke and | The date of the advertieement of the aaseptones 4 @ comet te ape. 
18,088 tons of patent fuel. Newport were also p prenang daa sca en the dae of f seahieg ds given 
shipped lass nonth 152 tons of coke. Ay person may’ at tang Kove within two month fern fhe data of 
New Oolliery Ui .—On Monday a number of et rtleoment of the of raf a emmolat a, pecnontion, 
ntlemen assembled on the Gellyhir estate, situate to| Pm notier ot the oS eee 


e south of ction ot and about two ‘vatlen from the Yutrad 


pe Mos engineer, a eet 
T. Freeman, colliery pst he Maesyowmmer ; 

Mr. 8. BR. Baker, rie or, Mr, "4 Edwards, 
Penwain Howse ; vO, ate aesyowmimer, 
 eigpiderel 


&o. The ciseaclas 
Lact ides peagrel Freeman, 
oa te Macsyowmmear. Ti t ai consists of 
pa ee pelelearee ot aisle yn sen aeate: The minerals 
have been ndeor, 
The Heath ; and Mr. "W, Rees, P 
aeolian we dt tons per 
be worked by a level, The coal is 0 ft xo, wb tr then 
nessa, peeuns to the 
beon taken, which neceasita 
. h to obtain the coal, peer i will be conveyed open 
ne half a mile in length on tothe Lianoaiach branch 
the Taff Vale Rallway. contract has adage 
to Mr. Love, Maesyowmmer, and it is scareeal that 
oo in a few months. 


ater Supply at Cardif.—A meeting of the Water 
woke Come ttee of the Cardiff Town Council waa held 
on Friday. A letter was read from Mesers, Britton and 
Coa, ee 2 Beste, ak Dohigg a the council would 


pre A. Krauss, contractor, for 
not havin ing sate his tender for the Lianishen contract 
in spite of the fact that it was the Jowest sent in, The 


town clerk wasinatructed to inform Messrs, Britton that 
se committee could not ‘ce ® moment en the pro- 


Bristol Docks, —At the paride of the os Town 
Council the Docks Committee at 625,00. 
Oorporation a ae been , and tut they had 
appointed Mr. B, Girdlestone, who had acted aa 
manner of the ity docks for aware of apeye ears, to be 

) undertaking 
ree rotloe had been given to the various officers ser ie the 


Portishead and Avonmouth Docks to terminate their ser- 


spaces are formed between each of the ooils I, and ‘bet 
teH - oted a with thoes lanka paced through th 
conn ae ra gh tho 
The ende the armajuro are closed by 


loops, air 
H being formed b wean dach of the calls hy the above oonatriic 
tion an efficient ciroulation of alr is maintained, Each portion of 


iA (e243 re x 





sag tamed In in sk Sapa learn Those 








vices, with an intimation that such of them as might be are connected together by h all 
secoived would .ba-open' to 18-00 ted. Mr. J. therings ispecblrserapeer paremsentage eckod to the ¢ Lormiuale one 
the manager of the Avonmouth pany, however, ‘had section of the armature heap en 
been given three months’ notice to terminate his regina Nyt sorte pa on the 0 oe bales pase through all the 
ment. ‘The committee also informed the council of certain ot the tii first, nonneet the pecond ring to a second 
obanges which they recommended in the duos. A disous Soh ; smulariy the other ri are connected 
sion, several hours, took place erence to | to their ve gig en there helng two bolts for each oom- 
the appointment of Mr, Cuties ens seoreteary and  sharFatros she armature oot t 
manager; but in the end the co approved of the pelt bob elit perp 
of serosa by a arsine of 20t022, They also approved | roaria weal cexmnentel ¢onons, on 5 
of the recommendations aa to dues, It was resolved that rom the commutator shaft, 
lans and tenders for new dock offices should be invited. ad from the comma: 
-—~Some steam coal shippers have remained busy, | *#8r seements. wd bo Dihae GOR: 
“adits are reported to be working with with fair saa _— pti peel. (8 Sealed 
larity. Prices do not mr much fluctuation, and those 
currently 5 aia oo sl ualities are neil from 10s, a W’. Stookwell, Cleveland, 
to lla. per ton. market is stil] quist. In ane et) January 8, 


the house coal bate a ae tone has continued ; cold 
ee ee eee this branch of 


looa) Last week's Movin ents paler ee 
183,912 tons of « 410 tons of iron, 3780 tons of patent 
fuel, and 800 tons coke. From Bilbao there arrived 


4800 tons of iron ore, and 1674 tons came to hand from 
other sources, 






end pieces of the casing 
armature ota 


The Caerleon Tin Works,~Theso works are boing re- | Smmatator. 


Newport.--The steam coal trade has been fairly wall 
sustained. Some of the collieries have not worked quite 
ao well, but this may no doubt be attributed to some ex- 
tent to unfavourable winds ha retarded the arrivals 
both of steam and Tp ea fic over the Ponty- 
pridd and or a way is inoreasing. The iron 
market a ie a Roy eg state, Last wook's coal 
olearances 965 tons, From Bilbao there 
arrived 11,710 poaee ier me ore, and 5180 tons came to hand 


from other sources, 





Tus Fartou Coat Traps.—In the centre of France, aa 
wal wa {nthe basin of the Lire the deliveries of coal ae are 
not ¥ a otati been, 
eweree penance & yw oll maintained, ie Fre 


THE PLumerss’ Comansaa,— Arrangements have been 
made for the holding of a pig eg eer ee with 


the ‘Plumbers’ Congress echnica] Institute, 
Health Exhi ete on the 90th inst. 
Sacer eee 
bas many of the eatin ve plumbers in and 


London are i their aseistance, 








are then wound ag in the ordinary ring armature. These two sets 
of coils may sal gies together and connected to the usual form of 
connected to separate 


commutator or commutators, The com 
mutator ts are secured by screws to Insulating plugs 
sorewed into the annular m 0 body of the commutator and 


afte insulated from tho body. (Accspfod September 2, 1884). 


SECONDARY ELECTRIC GENERATOR. 
een. 0, D. Lendon, (C. Zipernowski and HM, 
Doers, Buda-Pest, and Distribu- 
Blectric Curren’ {éd. 1g, uly 9, 1884.-——This 
teu ser sean annie’ Ne Wie ald: eeambete ol ths 
v r 
motot and generkter are com ned in one system. The wires 
forming the atmatnres of the motor and generator may be wound 
on the aame part of the construction. The current from thesecon- 


ie b of Ite b it | 
cae) peneretoe Ui eyenr y Means A Pine eee nor 
lectricity, or the Sacdeelng revolutions of the escondary ae 
6. ’ 
rator may be recorded. (dovepted Auguel 12, 1854). 


PRIMARY ELECTRIC BATTERY. 

190. 3. Applegarth, London. Voltaic Batteries. 
[2d.] Janadary 1, 1964 —The negative electrode consists of a vessel 
of carbon, of (indrical or other suitable sha , grooved, Ruted, 
or corrugated inaide or outside, or both. veo! also serves 
to hold the exciting Hguid or eléetrolyte. Several of these 
electrodes may be Inside one another with intermediate 
positive clomenta, (Accepted September 12, 1894). 


ELECTRIO OURRENT REGULATOR. 


20e6. YA J. Wandford T', 4, Ba Menlo 
Park, Nid, U.8.A)) indicating Vark Variations in Meewric 
Cprrente or isting = oe [éd. 
gS ee neduis the 


Jatinums biy In the form of garg te dey the 
atln | aphne * 6 
fimbe of e-conductors, One terminal of the lamp is connected 





to on4 tormfial of a eatva or other indicating apparatite 
whoee other teornitned “is cormectad the platinum peer. The 
galvanometer ia thus in a shutt it inoluding Che vactote 
space and sdicates the variatiousin thecurrent. Tho galvano 
meter needle Heed be made < ciroulte to electrically ope- 


rated rogelating papi the current. 
The n shows oleazly she pda oly ean ad just- 
able resistance. {4ccapted 2, 3884), 


CURRENT METER. 
4701. DB 
{6d. 1 


to meters used in charging an aecondary 
The onrrent is measured deoumipeslng Sates th giase tube 
gi time, "Two such ‘mbes as ‘employed, pac charging 
ven ’ 
for discharging, so that difference in the quansity o 
gia forined sgn in favour OF agsina tre acoumabesor, bi 
ne 


itd re eich nest ry pe 


y 
In nm two de- 


a sulfable 
oolls are d, the plates being su ed from the 
ppoeite ends of Pian (Bealed Beptember &, aN 
ELECTRIC RAILWAYS, 
(J. C. Henderson, New 


3383. M. 
yi, Mt ni ET A 
Feb 14, 1884.—-This comprises an adjustable clamp capablo 
of n from the oar of the motor, and which may oe ere 


ectrio current, assists the brake by increasing the pressure of the 
car wheels on the track. The olamp consists of « Y-aha bar, 
whose forked end passes through a slot in the pe and carries 
rotiers bearlig on the npper and under sides of the rafl in tho 
tube, the £ or bite of the lower rollers ae werotr | 
wee oP clamp by means of s screw. (Sealed October 
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ets i BLEOTRIC OURRENTS. 
feline Eeceetes ogee 


| 
cu 

tesistance is branch leading 
of a coll of 


o> 
3 


i ve 


TE 
¢ 


nduction, enormously 
ting of the lamp or other 
tries to increase above a value a little exceed 
These Inductive resistances serve as & ro 
0 


i 


Zz... Gordon, Londen. Electric Mains. (6. 
2H, 1884.—In eloctrically lighted districts in which 
ied from two or more centres, each in its turn 
Ing main coming from the same centre, each 
of several smaller ne which can be disconnected 
By thie means the electromotive force at the dis- 
be regulated. (Sealed Jtly 4, 1884). 


ELECTRIC CONDUCTORS. 
W.R. Lake, London. (J W. Tringham, Windeor 
mal 8 od ronintioe mlovtriond 


9638. 
Ontario, Canada. supporting 
Conductors. {4d, Figa. meurnery eicore oon- 
ductor is secured to the pole or other suitable support by a U- 


shaped block, the condu being inoclosed ina sheet of Inwulat- 
lng materia!, placed between the arms of the blook and the arms 
Copied: bad forced Inta & corictendlig: inno widen closes 

and fo nto a w oses 
thelr ends, (Sealed May 18, 1884) i 


facturing the Sam ed a3 ize, Seren eed The 
ea ry e 8: ? ee 
insulated conductors are inclosed in separate pnssages in a homo- 
geneous motallio body, and are arranged in two rows, the ce eres 
wires of the two rows heing in closer proximity than the adjacent 
wires in either row. The wires of one row alternate in order of 
position with those of the other row. The cable may be made up 
of a number of of rows as above described Tho mandrel of 
tho press for forming the oable has, at ita point, a series of 
nipples arranged {n one or more pairs of rows, and in corre 
spondence to the conductors of the cable, The nipples may open 
peg ss chamber or recess which determines the external form 
of the @. 


4506. (6d. 8 ol Hp this specification the condtctors are 
inclosed in passages through the ductile metal, and are arranged in 
distinct circular groups around a central oore, the contra] group 
being composed of conductors arranged in clroular order around 
& common centre, the conductors occurring in the radial lines of 
the surrounding grou The distance between adjacent wires of 
w group is loss hai distance between the successive sro 
The mandrela for producing these cables are also described, the 
arrangement ere stmilar, except for the position of the nipples, 
to that described in the previous epecification.: 

4367. (6d 6 Figs.J—In this cable three conductors aro 
inclosed in the ductile metal or alloy, and have tions at equal 
intervals around the solid axis or core of the body, the thickness 
of the metal wall between the conductors being less than tho thick- 
nese of covering surrounding the conductors. 


4006. (@d. 7 Pigs FI this cable a series of strengthening 
wires are inclosed within the soft metal body and are arranged In 
circular order around the conductors. 


4370. (6d. 14 Fige.J}—-The mandrel has a tapered body and a 
teat or projection on ite end with separate passages through both 
the mandrel and teat. The outelde wire extend beyond 
the central wire passage. Tho teat has longitudinal grooves ex 
tending between the outalde wire to the point and 
having channels connecting the groovea with the central recess 


4871. [Gd. 19 #}--The tapering steel mandrel A has o 
acrew-threaded socket for attachment to the oore bar of a lead 
shoe and above this socket is formed with another socket ), 
rom which extend two or more small passages o through the 


end oan 


,Penn,,U8.A. Lead 
Mandrels 





upper end of the mandrel A. Steel tubos ¢, provided at their 
inner ends with , are inserted in tho paseages c, and are 
held in place by a perforated plug / As will be seen, the nipples 
¢ can be read! ed and re . Blight modifications are 
doecribed ustrated. 


4000... 9 Figs.J—Ia order to make branch or loop oon- 
sited aerated caltcc: we tached acvaclae te rexisved ce 

scodaoter amd severed. The se ends are con 
nested wish the exposed ends of the 


i 


hy the same inventor wore 


whale covered 
may be 
0, 


| 


BF. New York, U 8.4. by 
on and 
oak therein. (6d.'14 Figs) April 
$4, 1844,.—An induction Ppt of metal or coati magnetic 
of 


of each 


eeptact 
same cakle, but conn 


the ouble. 
ented soning tng be arround with» word in 


‘tn ean tan 
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| strands 
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strands laterally adjacent being splrailed in ite directions. 

layere of such strands are omployed, successive layer 
belng spirailed about the core or centre lino of the cable in a 
reverse direction to the spirals of the preoeding inner layer. 


at 














—— 





Fig. 3 shows in section a series of charnbers or vaults sunk in the 
ground, jnand through which the sections composing a line of 
underground cables are connected with each other The electrical 
eonnection of the conductors is indicated by the lotéor m and of 
the shields by the letter 2. (Sealed August 1, 1684). 


cist. MM. iad Lendon. Electrical Conducters 
or Leads. [id April 6, 1884 —Thoee are formu! of fat 
ribbons of m inaulated {t necessary, and are mpecially ap 
plicable for house loads = (Sealed | 30, 1984) 
INSULATING MATERIAL. 


923. MH. J. Allison, Londen. (J. Greivwsand J H Bleoo, 
Paterson, NJ, U.S.A.) for 
usry 8, 1834 --The car 


aihendoe pee 
bonates, oxides, sulphates, , and other insoluble salte of 
the alkaline earthy are mixed with fused resin. Any of theso 
earths are reduced to a powder and mixer with melted resin. 
Threc to five per cent. of fixed oll may be added to render the 
mixture plastio, (Sealed 

of Com 


“ite 
ay 20, 1884). 
1571. A. H, Huth, London. Manufacture = 
of India-Rubber, Gutta-Percha, &o. [4 ) 

anuary 16, 1884 —Gum kauri resin, amber, colophony, 
animé, copal, lac, sandrac, mastic and analogous resina are mixed 


sopethier and combined, with or without » Wax, eolid paraffin 
or iikoe substance, in such definite proportions that 


the combina 

tion shall have a molting point corresponding with the heat to 
whioh the fadia rubber or substance will be during the 
September 


of manufacture orcuring of the goods = { 
5 1854). 


ELECTRIC BRAKE. 


1460 BR. Sutoliffe, Idle, Yorks. Brake for Utilising 
the Energy of Moving Bodi Oa Dynamos 


22 

to haa iy ena Ry pote Trane (6d 8 Figs.) January 15 
1884.—Friction discs or friction pulleys are employed to transmit 
the power from the revolving wheols of 


ston or from the drum 
of colliery winding apparatus, with or without Intervoning gear to 
ectrio generators which are employed to chargo 

batteries, This appereste may be used alone or in 
on withan ordinary brake (Accepted August 2¥, 1884 ) 


PERMANENT MAGNETS. 


4107. & H. Parkes, Birmingham, Compound 
Magnets. (6d 10 Mige)] February 28, 1484 —A atoel wire, 
rod, or bar, is bent into a symmetrical flat sig-sag form, the bends 


being either angular or curved This rod is magnotised and oon- 
verted into a permanent magnet by applying a powerful magnet 
to the adjacent anglos or curves at opposite — of the sig sag. 
The magnet may be used in flat form or be coiled up into a tubular 
form, (Sealed July 22, 1884). 


TELEGRAPRHY. 
s707. W.P Thompson, Liverpool. (7 F. Taylor, V 
York, U.S.A) Automatic Gd 8’ Figa | 


. f 
February 5, 1884.—This relates to the class of rea, faci in which 
the electric impulses are autematically transmitted upon the main 
line and similarly recorded at the receiving station The oylind 
upon which the messages for transmission are prepared, are placed 
in the clroult of an independent local conductor and are provided 
with the apparatus necessary to prepare and to transmit the mes- 
sage, thos avoiding the delay Incident to transferring the 
nderg, each local clrouit being arranged to he placed in connec: 
on with the main conductor at the will of the Ing operator 
of the station In order to notify to the managing operator when 
& oe je rod, an annunciator ie pl at the central 
desk, & m of local conductors traverses the several compart- 
mente ning the transmitters, coach compartment being pro- 
vided with a circuit closer A signalling device is also wovided 
by which the manager is enabled to communicate with the trane- 
a en operator In preparing the messages a local circuit ly re 
¢ oe hg oylinder, including a key and a@ rocording pen 


jul 
adapted r bagel by an olectro-magnot and to register 
the surface of the cylinder the rations of tha key. Sev in- 

operated by a single battery 


second 
conjun 


struments ras Oh arranged to 
Eaoh office is provided with one or more roceiving circuits 
An auxiliary battery having an electromotive force less than that 
of the main teing ry and of revorse polarity thereto, and 
two branch conductors contalning artificial resistanoea extending 
to the earth from pointe in the main linc near tho transmitting 
and receiving terminals , are combined with the trana- 
mitting and receiving dov is battery acte to maintain a 
continuous ive ottrrent upon the line. © exovasive electro- 
inotlve foroe of the transmitting batwery overpowers this current 
and exerts, by moans of a positive current, an el enlcal 
action on the r The negative current, on the interruption 
of the tranamitiing current, noutralises the residual or inductive 
current tending to flow ager debe receiver and clears the lino 
ectro-statio charge. ( May 20, 186@. 
. (J Abeterdam, Yew York, 
(6d, 18 Fuge, March 


ucting uoting 

transmitting ciroult. The drum is driven by a motor controlled 
@ fan, the blades of which can be simultancously adjusted and 
verencfl pleves, cach representing arbitrary eyrivole, and [prov ied 
of stencil ple representing symbols, v 
with hooked onds adapting them to be joined together 30 form 
amessge. At cach end ofthe Hne, between the receivers and 
the transmitters, is placed a small battery, the two being connected 
to the line #0 as to neutralise cach other. Ast tho transmitting and 
os line battery is connected to line around the transmitter One 
end of this is lus bearing on the drum 
and to the lino, and the offer end to the drum and earth To dia- 
us curren or more connections are made from 

ground through large resistances, (Sealed Jine 


S. Lamar, Augusta, Geergia, 0.6, . 


24, 1004 


733. 
laya or 


_ 378 


2 Figa] June 10, 1604 --A vibrating etes! magnet acts 
attraction upon tho core of an slosr onic to 

and hy meansof tho mutua! repulsion between the electro- 
and the stec! otto make circuit. A metallic point a 
to an arm from the magnet 48 mercury contact, the 
height of the mercury being ies by moans of a regulating 
sorew. (Seated September 16, 1864). 





cited 


TELEPHONIC APPARATUS. 
a708. W. P. p | 1. (T. Hf. Taylor, New 
York, USA, 6d, 8 Figu) 


Vers. . 
Fobruary 6, 1884,—The principle of this invention conaista tn no 
d ng one or more electrioa! conductors that difforent portions 
of the lengths of the same are brought into proximity to each 
other, _ culerents ot or a ae the maine will 
pase and repass in approximately pa rections, or in oppo- 
site directions through such different ons. Thia conductor, 
in one arrangemont, fein the form of flat spiral colle placed in 
paraltel and connected to the line. These coils mounted upon 
any sultable supporting material, which may or m not 
serve to nselst in ostablishing acoustic vibrations. (S% June 


ZLEOTRIC HGMNALLING APPARATUS, 


7778. B.A. 0. Saunders and A.C Brown, Lendon. 
Misoiris Signal & tus. (6d. 4 Pige.] May 15,1884 — 
This relatos y to the reoelvers such as described in Speal. 
fication ol . Spring reeds are used instead of gravis 
poss. and the armature of the clootro-m ie 
rom the mase of the flexible reed or spring, conn there- 
with by aspring The motion of tha armature is controlled be 
tween fixed stops. The transmitter consists of a contact-making 
rod, and a spring fixed to the rod, and oarrylny at ite free end a 
vibrating mags. {Seated Auguat 20, 1684.) 


EZELEOTRIO ARC LAMPS. 
eai6. 


HW. W. Pendred, ne eathem, Surrey. Bilectric 
Aro Lampe. (6d. 6 #(7s.} February 18, 1654 —The descent 
of the upper carbon-holder fs controlled by searing with « fly ae 


rake or detent mounted in a frame eupported on centres. 

ferring to the Hlustrati the cage M Is carried on pivots of tho 
axlo which supports the whee! J. The tubular axis of the brake 
T ls mounted on a stud fixed to the cage M and has a curved tall 
on which is fixed a soft iron armature, The action of the lamp te 
ae follows, When the carbons are in, the end 1 of the cago will 
fali and the tall end Y of the brake T coming agulost a atop the 
brake will he released and the gearing boing free to revolve, the top 
carbon will descend until it nteets the lower carbon when the 
malin elenold F will attract lta core pally She end 1 of the 
cage, and thus the end Y from the atop; the brake is thus applied to 
the hy P and the whole system turns round the oentre of the 





wheel J the are being struck. As the aro increases In longth 
the ond 3 gradually desocnds, feeding the carbon forward un 
pep tandgineselly on the ee comes eae ate greg ea pee 
of the shunt magnet w raisve \¢ from y owing 
tho carbons ¢0 be ted. The spring 8 is adjusted by alld 
ring Zalong the anu V, The svtionof the lamp ts steadied by 
dash-pos §. In a modification, the brake T is 
on the axle on which the second wheel O is moun 
light apring ta inte between two studs on these w and 
i ri pin on the eo wheels enters tho space between the 
ey of 0 and prevents the spring from being strained too far 
en the brake is taken off, the brake whes] being retarded 


only by the round and lets the oarbon- tall 
quickly until $he two ping come in contact when its motion is 
the inertia of O and P, the carbon-holder falling slowly 


b 
u the brake is Lhe when the epring 
propel the fly F and w eel © until the pins are far enough apart. 
¥. Fenton, 


ine Lane (Od. 5 a i April 28, 1884.—-A 
olroular disc Bis mounted ou the last spindle of « train 
H driven by the weight of the carbon-holdor Cand rotates 
the poles of a differential magnet A of which i¢ forme the anma- 
ture. Tho magnet A ie mounted ao as to be capable of a centre 
swiveling motion, across the peri of the disc B, by moving the 
hand attraction at will, The 


unt eolenold F le attauhed to a , Which on the 
Sea G rained trea thie Garton tho disc Two 
metallic bands are e Redes dhan Po 


Sram D ooromundoates motion to tho train of wheels. 
apationt pli eg mashes Laeribr dyes pie 

grounted a pawl engaging w ratoho on drum, #0 
Check the rod (can be ralsed to Insert freah carbons, In order to make 


ontget work ng magnet and solencid E govern two |} ‘hours. 
can leat ebod thet nals O(Fig. #) of the wheolwori he 


e required vumber of drums with pawls are 


pI] 


i! 


ita cwn | placed thereon. One 


tor two lower garbon 






rod a lower, and leaving the re F on the poles of ite 
magnet, rod pare Je through the aleeve. On tho oon- 
wumption of a palr of carbons, pins X (Fig, 2) on the rod O make 
contact with pads Y and temporarily short-circuit the solenoid 
aiowing the shunt current to pase through the switch ot 
which attracts its armature, drawing the spring bolt Z from the rod 
O, breaking the current of the ing U, and allowing the current 
to return to the solenoid E, a ra prevonting the return of the 
bolt Z till a pin on the bottom of the rod C trees it on the renewal of 
the carbons. (Sealed Auguat 12, 1884). 


7968. PF. M. Justice, London. (S_ H. Short, Colorado, 
1S A.) Blectric Aro Lamps. B how 1 Fig ) ay 20, 1884,— 
The globs or chamber for tho arc le closed air-tight a¢ the bottom 
and on sll sides, Abovethe globe isa regulator connected to the 
globe by an alr-tight tube, The carbon-holder extends loosely 

th the tube. By this ont the gases are retained in 
the globe, undue is avoided, and freo movementof the 
carbon secured. (Sealed September 0, 1864) 


10,447 RB. HE. Gould, Zleoctria Are Lamp. 
ag 8 igs.) Auguat 1, 18%4,~—The carbons are inclined the one 

the othor, and cross or each other, and are mado to abut 
againet stops whereby a distanca betwoon them suitable for the 
ard is maintained erring to the Ulustrations, « fixed frame 
cartios on plyots tear its endy the guide tubes J and ¢, tho latter 
belng Insulated from the frame. A spring ¢ holds tha guide tube 
c against the lating wedge J, which oan be actin or withdrawn. 
The tube > hay the artature y attachod to it, and ® ag ai A 
encircied by an adjustablo spiral spring, Metal tubes pass Ireoly 





Mase V.8.A) Tnenndencenes  iBieutrio Lampe, itd 
18 Wig) Sly 1, 1854.—'The fibre of allt, fax, cotton, oF linen . 


inan ammoniacal solution of silver, an 
eras unites or tv 
W e plum or gas carbon, 
alger which } is[placed in the silver solution 
The may be treated with other 
aver. Jn a modifoation, the 
atiached to the carbon, but is 


dite saturated is 
and osrbonised, 
for a three 


Z 


jen 
Hight diffmeing material is not 
Placed in close relation thereto. 





of | Tallways aul he proeoded 


| (Oem 17; «By? 


ee ratipactaneindtae ry ps tan lI me 


burner canetrocted fo arranged in 
pe ee sn eenae tee 
' padrphnivharearnapbotiaots ‘ 


with 
sheir 





Leper rrteant voreanid 


holder le shown tn Fig. 9 and consists of a jsxtindrionl metallic 


casing having a screw at its rend 

slotu at ite lower ond. The neck of the lamp fy shown in 4 
and fe ed with a nt eltell poaetes inmeleting pleoe 

on ite ciroumference two opposite J which fixed on a 
op, Eig on ite olroular surface two tal-thaped metalite 
plates m cach connected to the condu ‘from the lamp. In 
mounting the lamp, the leads are drawn through & central opening 
in the upper part of the bolder which is then screwed on to tho 
chandelier, the loads being connected by binding screws to the 
hravketa d. The lower of the holder ja then screwed on to the 
thread of the disc b. On insertin ane lene the stude} pass into 
the an Sree peat ttt A are forced to rest upon the 
oon plates, and slightly turning the lamp in s horizontal 


diroctlon it is 1 in tion, apne mod aro de- 
seribed and ijnetrated. ( May , 1884). 
: RLECTRICAL SWITCH. 

2008. J. Weffing, Indiana, U #.A. Oireuit 

fi Reiemn keys. 4d. 8 Figs] ruery 


A 
to any key and that will always keep the cirouit ai 


or 
26, 1884.—An ausormati that may be readii 
applied poo 
when the key ts not in use for sending, and can be readily moved 


thearm. The thumb-piece on the spring arm is depressed by tho 
action of oporating the ordinary key (Seated May 86, 1684). 


Babs. ¥. B. . Lanckert, Caazten, Rent. Zles 
arto switch, (6d, ores May 30, 1984 —The switoh is pro- 
vided, besides the ueua] metallic contact surfaces, with carbons 


hich ther b d ob 
to he sopainted ‘util after the metallic contacts. are completoly 
broken, (Accepted August 26, 1884). 


10883. G. , Londem, (W. Miz 0. M, McCarty, 
a rience | y Producing and Sirs Trans- 


Imptlses or ta. 
.) July 10, 1884.—This oomprises a series of vertica! 


6d, 8 
re f upwards b a algh perry oh can be d * 
means of a horfzonta) bar ewltch or lerer iz p) patel 


the horizontal bar and the end of each vertical bar, and when 
turned out of the way prerente that bar from bein 
malic dam which meke onsets where ba 
metalic w con Ww ° are 
with averies of spring we to the aopaclive olf 
cults. (4 August 10,1 
CARBONS. 

S761. W. Martnell, Leeds. Carhons for Electric 

fed. 4 Figt.| June 10, 1884.—In order to 


Are Lighting. 
utiliao the ends of carbons, thoy so formed that they can be 
oined together, or ae thet the end can be joinod to a new | 
mpl grab, of oncom and & coeenpond ing 
groove nthe s one car & 
ection left on the adjacent end of the next ‘Poe 
hg fitted together. Several forms of née aro , 
ee eee enone ene September 12, 


}. 
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reports of trials of patent Jaw oases in be 
consulted, gratis, at the con of Eveirmmarmne, 65 and 36, . 
street, Strand. 

QUERNALAND Rati wars.—-Mr, Miles, in moving that the 
Queensland House of Amembly should approve the plan, 
nection, and book of reference of the proposed extension 
section two, of the Brisbane Valley Branch Railway, said 
that already 106,000. had been voted for the purpose, 
and when completed the Hine would be within sixty miles 


of Nansngo, a distance offd2} miles from Ipswich. 

k opposed the motion until the House had further 
intimation of the lg Ale Government, on the ground 
that the country ven to understand no 
with until a Land Bill was 

wee ourried, Lowever, without a 
ivision 


bu fy tet Foe 1 
as ee 


Thy st 





ENGINEERING - xevin 
im & BATHO'’S 
SYSTEM OF; | DREDGING AND EXCAVATING, ete Wl tan Be 









4 
1 8 Walls, &o., havi 
q Excavators mn = Sam 9, VICTORIA CHAMBER S, ar i in mad, sand, gray ae, 
- re of excava 
; ONerN KS, mB . a. rs is cheaper than a ee 
WEXFORD, ; ON at ; prevent in use 
CARDIFF, THBTIMONIALS. 
HARWICH Daax Bre, I have used a yous tecarasoes the etait 
eam mag hi eg “oth Landon 
; pose being ae ton to sink i lindas 7 in 6ln, in diane 
F R A N Cc E, spe ing, cxenvating, or Gr waning bs Uaioe ther rica 
ST, PETERSBURG, XY % £ : a an cot EE 
BENARES ain \ ~ if _ W. Dury Buses Bano Faery ia 
PARA, Dear BIR ecelnster, 6 oasure in informing 
MADAGASGAR ere hemeng trope rr Ie new 
nkin crete cylinders requ or ew 
: Guay So are cont ae iin Heghersiegior satisfaction. 
P O T ! j With thom we are able to sink the cylinders xine per 
fetter phar a 
cC A L_ Cc U zi TA r We ently rocommond them for this clase 


; of tabi or tor dredy Ing purposes, or for discharging 
bargou 2 
J. __4- COCHRANE & BON. 


_ SINGAPORE, 


— ours falthtul ys 
(Signed) 





_& f | "i . BELVEDERE ROAD, WESTMINSTER BRIDGE, LONDON, 8.2. 
Se 2 “ai IMPROVED PATENT 3-CYLINDER ENGINE. 


ncexinie COUPLING srrsibie: COUPLING 


THE MOST FOR DRIVING 
' BOONOMICAL 
AnD FANS, 
HFFHOTIVE 
aes CENTRIFUGAL 
SHIP LIGHTING PUMPS, 
As in General Use in AND OTHER 
the British, French, f 1a Rom Z 
Italian, Danish, &e., Le a see a: ~~ ee - E aa ae ; ee ees ~ ine deniaiabeiiad 
ko, Navies. ieee re coe, MACHINERY. 











International Health “Exhibition, 


CENTRIFUGAL PUMPING MACHINERY 


FOR IRRIGATION, 
Suitable jor India, Egypt, and Elsewhere. 











CIMPSON AND COMPANY, of Pimlico, London, have on Exhibition, close 
| to the Water Companies’ Pavilion, a CENTRIFUGAL PUMP capable of 
: Iiaring 10, 600 Tons of Water per Hour. wit 
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' BIRMINGHAM 
GLASGOW: Argyle and Hope Streets. 


NEWCASTLE : St. Nicholas Buildings. © MANCHESTER: Deansgate. 
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GYES LIMITED “works 





LONDON : 35, Queer Vietoria Street. 
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HYDRAULIC PRESS 


With iwproved Fortable Box. 


TANGYES’ 








TANGYES' HYDRAULIC PRESS 
With Too Iren Raxs and Side Linng 








HYDRAUMG PRESS 


TANGYES'’ 











ea INEER LNG | \.. : _ ‘ 





164 


‘This Press is for Baling Wool, Hay, Gram, Hiieo, &c., dc. BH cen be made with Getern 
in Base and pair of Hand Power Pumps, as shown Fig. B., page 162, 


162 


Fig. A for Detached Hand or Sivam Pompe 
» B has self-contained Cistern and Hand Power Pumps. 


TANGYES’ HYDRAULIC PRESS 
With improved Portable Box. 
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seariairviemeee ner aa porhcink 


RUSE W ORTH & CoO., 


(Late Voromen with Moura. 


Engineers and Machine Tool Makers, 
yp - SOWERBY BRIDGE, YORKSHIRE, 








MAKERS on 
Improved Lathes, Planing, Slotting, Shaping, Drilling, Screwing, 
_, Punching and Shearing Machines, 


rune BENDING ROLLS, SPEDIAL ANGLE = T IRON BENDING MACHINES, 






















| ~: Bpectal Multiple 
| Ponching & Shearing PLATE EDGE 
Machines for Gas PLANING 
, Holder&Tank Makers, * MAOHINES 
BTEAM HAMMERS, _ For Boiler Makers and 





Bhip Builders. siss 








a Os 
SILVER MEDAL 
PARIS EXHIBITION, 
1878. 























— aaah ee Se ee, Oe os [Xs " ia : = ; : , ; . 
BUILDERS sar EN \ el pe a EY ~— oid DREDGERS, 
Of all clasues of ow ee | BS pe mn eras re os ne 
STEAM and SAILING = = ee = ES Ces HOPPER BARGES, 
VESSELS, = ees = See | a . FLOATING DOCKS, 
YACHTS, a a =a ROOFS 
TUGS, LAUNCHES. sag ay _ ee -- +: == eects oats 
ie and LAUNOHES for 7 service, u es 160 feat in length, b "pullt t of Btael, Wood Btoe! Wood: or Iron. up to 2% miles an hour cis Drath of water svaean ee a nc hea for spallaw: Bis ers, 806 








SHIPBUILDERS'? i BOILERMAKERS TOOLS 


eee oe 


SMITH BROTHERS & CO.., 
Kingston Engine Works, Kinning Park, GLASGOW. 


MAKERS OF ALL KINDS OF 
Punching and Shearing Machines, Plate Bending Rollers, Plate Kdge 
Planing Machines, Beam Bending and Horwontal Punching Machines 
(with either Single, Double, or without Angle lion Cutter combined), Keel 
Plate or Garboard Strake Bending Machines, Plate- eae Machines, 
Conntersink Dnils, an Dnils, and Single-Drill Vert Drill Verticals, &c., &c. 58m 


Plate Bdge Planing Machin, PRIOES AND PARTIOULARB ON APPLICATION, _ Penobingand Shearing Machine, with A Punching end Shaaing Machine, with Angl Ten Otte, 


NETTLEFOLDS LI LIMITED, BIRMINGHAM, BIRMINGHAM, 


= =UREERS OF 
WHSTON'S OREHR’S 


Panay DIFFERENTIAL RATCHET BRACE —PATEN? fia TOP SUET LUBRICATOR. 


These Bracks, which have been several yeara bofore the public, and are MUCH APPRECIATED by them, 
NETTLEFOLDS have Jately CONSIDERABLY IMPROVED by enclosing the SCREW in a SLEEVE (A) which always 
Peereees. §=6 PROTECTS it from INJURY either from DIRT or BLOWS. This SLEEVE also acts as a GUIDE for the NUT, 

<cHpsames thus keeping it steady throughout the whole of its traverse, and consequently enabling the drilling to 
| be effected with PERFECT ACCURACY 

The Sugr Lupricator has effected a saving of 70 per cent. in the cost of lubricating material used for 
ee Engines, and has now been fully tested in their works on 15 Cylinders working to 750 

orse-power. 

Mere. Hicks, Hargreaves & Co, write —" We find the saving in excess of that stated in Messrs. 
Nettlofald & bsinpalaging dl rt—viz., he cent. and the cylinders to which these Lubricatars 
‘have been applied sre in bea condition. Wo shall adopt them for all our engines,’ 

By this Invegtion the steam is lubricated Gators passing to the valves, while the supply of grease is 
uniform arid ssonabant. 








Wn! +, SOLD, BY THE UNDERMENTIONED AGENTS :— 
BIRMINGHAM Wakstudd, OH. Gt Charles St. = ..-)” Wilkes Brothers & OCo., be Tasker Sons & Co, 
LONDON .. .. Netvtlafold @ Sons. , GASTLE-ON-TENE Galloway & 

Sharp & Gértite, 34, James Street. © Manlove, ANN pein Ge 
MANCHESTER Bdmondsons & Oo, weer . « « Patterson, R., & Sons. 
GLASGOW .. W. MoGeooh & Co., Schaffer & DERBY .... .. .. .. Handyside & Oo. 

a % “i pias 7 Robssia .. . Dee eon Oo. Mancueseer, 

Redpath wo dy ; Boot ADSTEBIA... .. . . &mon , Mancheater, 

aETOL . Weston, J. D., & Son. GERMANY Bud 


Schaffer & Budenberg, Mangh Manghester. 
OF WHOM PRIGED LISTS AND POLL PARTICULARS MAY BE OBTAINED, 









ENGINEERING.” 


JOHN LYSAGHT, Limited, 
’' EROMN ROOFS & UT Eimited, a 


DHBIGNS AND ESTIMATHS UPON APPLICATION. " 
GALVANIZED CORRUGATED AND PLAIN SHEETS. ; 

GALYANIZED STEEL SHEETS FOR WORKING UP. BRISTOL: $T. VINOENT’S GALVANIZED IRON woRKs, 
GALVANIZED WIRE, WIRE NETTING, TANKS, &c, WOLVERHAMPTON: SWAN GARDEN MILLS. 
WROUGHT AND CAST IRON GIRDERS, COLUMNS, &e. LONDON: 28, GRACECHURCH STREET,.£.c, . 




















GRESHAM’S PATENT IMPROVED SELF-ACTING INJECTOR 


For Supplying Stationary, Locomotive, Agricultural, or Marine Steam Boilers with Water. 


The Self-acting Injector possesses the following great advantages oir a other Injectors :—It is 
Fig. 1. 1 da gd versa ent cannot fail to work. It will lift ite water sup iactn can, he specially Pig. 2. : 


ered, be made for ater lifts, It will work with more ease an rtainty with hot water than STEAM 
, any other zajector: it ceases working from any cause pacer Seri instance, shorted water, and consequent 
) adnrismon of air), rt will re-start the cause ms removed. It will work equally 
well atany pressure from 10 1b. to 200 Ib, It may be axed a in any position above or rae the water supply, 


The combining and receiving Conea of Fig. 2 can be taken out and cleaned without breaking any pipe joints. => 


The above and every other class of Injector, Ejector, and Elevator In stock and in progress; also 
Brass Fittings for Locomotive and other Boilers. 





YUBLWAA 


Upwards of 100,000 of Gresham's Paten Patent Injectors are now in use. 


GRESHAM & CRAVEN, 


ENGINEERS, PATENTEES, & MANUFACTURERS, 


Craven Ironworks, South Hall Street, Ordsal Lane, Manchester. 


TEE EAE 


AAC'LIYBAD 
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| tee LONDON OFFICE ; 
+" A. L. SACRE, GO, QUEEN VICTORIA STREET, EC. 


AGENTS —Glasgow : wel LESTER, 68, Renfleld Street. Newcastie-on-Tyne: TANQYE BROS, &t. sala 
Buildings. tc TANGYE6 LIMITED, Soho 





ET ep ee eae TT” [a ceennpebumidateedonttede hoaeliliceasligdermensthousianlshille eniediaeninamenpappatmnaetenmsnsmesmeemammemamenend 


THE BABCOCK AND WILCOX CO. 


(WIE os — eT OWT ) 


: WATER-TUBE STEAM BOILER. 


Safe, Economical (as to space and fuel), and Durable ; jena thease Water Circulation, and Spacious 
Fa Steam-room ; Easy of Transportation, and perfectly Acceas) eaning external and internally. 


S For Ilustrated Ciroular and full partioulara apply to our European Offosa, 
S 107, HOPE STREET, GLASGOW, SCOTLAND; 
40, CANNON STREET. LONDON, E.0.; and 


& 3, VICTORIA BUILDINGS, DEANSGATE, MANCHESTER. 
& For the Colonies and New Zealand, apply at No. 8, 8pring Street, Sydney, WL.8.W. ene 


THE 1E MERSEY FORGE, Ltd., LIVERPOOL, 
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FORGINGS STERN 
OF ALL KINDS AND : 
IN IRON & STEEL. RUDDER FRAMES, 


" 
CRANK SHAFT . 88. No, 0B. ph 
FORGED WRIGHT, @ Ten. YINIOMED WEIGHT, 41 Tea ¢ ows 


WORKS: GRAFTON STREET. —~— Town Office: 5, Harrington Street. 
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es ~TANNETT WALKER & Gf 


BENGE ERS, BAD s., 
weikora’ "Be the heaviest class of Machinery used in the 
manufacture of IRON and of STEEL by the Bessemer 
+ and Siemens processes. 


COGGING RAIL&PLATE MILL ENGINES. 


Armour Wlafe and Horging Wresses. 
a AM HA MM HRS. 


Hydraulic Cranes and Capstans. ws 


APPLEBY hil HERS, » iit 
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WORKS: 
EAST CREENWICH, 


LONDON, &.E. 













| STEAM 
HYDRIC FLED, ENGINES 
PORTABLE OR LOCO, "ie i pene 
—a x > : 
| —_ I : j 
TRAVELLERS = es Wing pat 
_ ati corer gs MACHIN ERY, 
all desoriptions. | Y o : Combined or separate. 
oa we KS 20) 
Boilers. ser BRIDGES, 
iit ine and in all spies ores yo ao rye 


lniirgs TURNTABLES. TRAVERSERS 


_.COWANS, SHELDON & CO,, Ltp., st. NIOHOLAS works, CARLISLE. ™ 


New Patent Barring Engine. 


AUTOMATIC. MOTION F OAL LIN 0 ENGINE &T FALLS. £Le OUT OF GEAR 
The SIMPLEST, SAFEST and BEST, a obi (he OTRAS ktonte Suet Apars for ning Mii gi, 
Bole Makers: ; HICK, HARGRE, HARGREAVES & O 00, a 
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1, Sim aGcasee. Ck of Vasl, ~n eee oveg fe al emer 
Sho be Rectly Cereal 6 Bele chen : xa BH, Sin, a ais power, 
Y: Acosssible for Repaire without Disturbing the te ” te 
i | * tt 
S: Will Bara other Tas, ‘Hoge, engl] Coal or | iqee c=. 
10. Is Superseding all Others. == oe a & | a 
Testimonials and Prices on Appllostion. = "ioe " i 
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SOUTH LONDON BOILER WORKS, LONG TAN RY, 
LARGE NUMBER OF ae oe 














eS ae ate he Ea So ai PE PRES | 


1 AC ae —— INRSES 


a a 7* A - lm =a am “wae ma 
ee No pg gt pay pe: 


- 

























Sa SEAMLESS % BRAZED; FOR BOILERS: SUR FACE: CONDENSERS ee aad 
RAS S*é&a ae ETS! &e 
BIRMINGHA i’BATEERY” & METALICO, BIRMINGRAM. 
oe eS EAGLE IRONWORKS, 
a NEWBURY, BERKS. 







MANUFACTURERS 10 THE ADMIRALTY. 






SMALL STEAWERS, YACHTS, TOS, LAUNCHES, dc 
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Gained the HIGHEST AWARD wherever exhibited | in Competition with other Makers. 


LOWCOCK’S IMPROVED FUEL ECONOMISER 


FITTED WITH PATENT “@PIRAL.  BORAPER AND POSITIVE REVERSING MOTION 
ae Wide Dy ADVANEAGHE. 
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-MOREWOOD & CO. 
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=, | WOODFORD IRONWORKS, 
=~ . SQHO, BIRMINGHAM. 
ee , LAMNON OFFICKS—i58, CEADENHALL STREET, B.C. 
= CORRUGATED oP Ace sienna CALVANISED SHEETS, 
Me: Teta, , : ie : Bd i “t oy Faces, ane, Bal aie, Baltway 3 Bheds, 


Bpecial Curved Oorragated Iren me lf 
| / WROUGHT IRON WATER TANKS, ) any sia size. 
| i fpr Pn ANNEALING AND GALVANIZING 


se: ~. Oormgated inom SS THIEL sheeted: 
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- Wroeght-lronLaitios ad biate Gindors gb omeeag fe — 
Season Shrede, ie ate palaces! OESIONS AND ESTIMATES ON APPLICATION. 4900. 


ne arp te aE rents 


3 Paris, 12 8.iGOLD. ‘MEDALS AWARDED— Melbourne, 1881, 


VM. JESSOP & SONS, LIMITED, 


BRIGAEETSIDE  WokxKsS, SEUELPIrzLD, 
MANUFACTURERS OF 


EVERY DESCRIPTION OF TOOL STEEL & STERL CASTINGS, 


Cast, Shear, German, Spring, Blister & Sheet Steel for all purposes. 


Files of First Quality. —Steel Lagging Plates for Oylinders.—Steel Boiler & Ship Plates & Forgings of all kinds, 
DHBPOTH:~-> Manchester, Paris, Dusseldorf, &, Petersbarg, Mew York, Boston, Philadelphia Cincinnati, &. Louis Ohicago, San Francisco, Baltimore, Providence, Montreal. 


LONDON OFFIOH: MHSSRS. CORNHS, OALVERT & OO., 30, WALBROOK, 35.0. un 


. DAVY BROTHERS, LIMITED, 


| SHB IAED, 


MANUFACTURERS OF 


STE, M HAMMERS 


From 1 Owt. to 50 Tons, for every kind of work, 
Fitted with DAVY'S PATENT VALVES, which save from 25 to 50 per cent. of Steam. 


STEEL WORKS . LANI, 


"FORGE AND ROLLING MILL, MACHINERY, . 


or 


nes forMills, Ironworks, Collieries, .C, 


D DOUBLE FLUED. BOILERS. . 
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Steam and recat Ww indlusses, 


STEAM STEERING GEAR, 41so ‘SCREW: STRERING GHAR, 


AND EVERY DESORIPTION OF SHIP FITTINGS. 
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18, BILLITER STREET, gal th And BUTE DOCKS, ‘GARDIFF. 
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ND 'S PATENT. INJECTORS 


START (PROMPTLY WHEN THEY ARE! HOT. 


atl Parts, #0 AR, to ntake. Continwous Aption. Cheap and Eoonomical. Small and Neat. Cleaned ina jow seconds. 
oe Of beet Gun-Metal only. 
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AGENTS—Lonpon anp Distaicr, HOPKINSON & PRINCE POOL AND pan Pe HOSKING, 18, Strand Street, 
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Bats's Asbestos Works, Southwark. 
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| AN RECO. 
ayo OL EDOTAATED PRTORD RATALGUOR PRUE ON-APPLICATION TO!” 


1.'S, ASBESTOS. WORKS, SOUTHWARK, LONDON, gz: 


~2EE- DEPOTS 7 aes 


| seesaces,8 mic tehtog, Degen MATE. heh thc Bt Vinoent Place, GLASGOW. $0; Mount Swuart'fe,, CARDINE. 21, Ritter Strame, BERLIN 
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Supplied to RAR MATEETT AL,’ 
Kingdora, the rs pooEriabe w wine Onlonien, he ie. te 2 Si 
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eee ‘SILVH ie MT Ss al ie 
E tess DAL, pail 
"AMSTERDAM, | 883; CALCUTTA, 1004, 


PRIOW LIBTS YREW BY POBT:: | ‘ 


THE SAVILE E STREET FOUNDRY AND ENGIN 


EERING 00, 
SAVE ELL, si: Mane 
Baker's Patent Rotary sc aeciaaes Blower and Gas Exhauster. 


BAKER'S PATENT ROTARY PUMP. HALL'S PATENT STONE BREAKER. 


CRUCIBLE STEEL CASTINGS. J General Machinery of Every Description. 
‘London fies and Exhibition Rooms, 69, Queen Victoria S Bc. Came ")  Mecars, BECK Messrs, BEEK A Ct a, a Ages. 


MATHER & PLATT, 


SALFORD (RON WORKS, MANCHESTER, 


(London ical it rE. ‘LEWIS OLRICK & C0., 
Sapp m lon all Street, E.C. Ja 







































- These Clutches are pei 
and CHEAP, are saelig akrciva ts Ghd sok of aesvand start 


A Pdotin Chtch 8 &. Mamaar aguas a Com Chtoh 6 ft ameter, 


CLUTOR COUPLING. 
LIBERAL TERMS TO THE TRADE. PRICES ON APPLICATION. 


GOODFELLOW, & MATTHEWS, 


(Lats & GOQDFELLEW ISHED 1888.) 


EY DH, = MANORS Tae, 





CLUTCH AND PULLEY 120 
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MANSION HOUSE BUILDINGS, LONDON, and ARC WORKS, CHELMSFORD, 


" Contractors to H.M. Board of Works, General Post Office, Principal Railway Companies, &c., 
ARE PREPARED TO SUPPLY SETS OF MACHINERY FOR 


ELECTRIC LIGHTING “sr ARG o INCANDESCENT SYSTEM, 


ARC LIGHTING. “INCANDESCENT LIGHTING. 


ludine B D _. & « 4 | 80-light set (including self-regulating Burgin . © 
og tile 2 a Pet a ees Dynamo machine, ‘Thirty Sir wan 20 faalle 
Sse na te Puna cI Ol power lamps, 30 holdera, cable, branch wire, 
cable, switch, &c.) packed and delivered fre’ cut-outs, plain wall brackets or pendants) 
to any railway station in England ............ 3880 0 0 packed and delivered free to any railway 
station in England .........ceccecceseeeeee een ee . 100 0 O 


G-light set = =do da do, .. 105 0 0) weichtset do do. do .. 185 0 0 
Slight set do. do. = do. ~.. 120 0 0/150-Hghtset do do. do ... 800 0 0 
OTHER PRICES AND ELISAtT ON APPLIGATION. 


Extract from a Letter from the Manager of the South Wales Tin Plate Works (who have since increased their installation by the addition of both 
Aro and Incandescent Lamps), with referance to an Installation by R. E. CROMPTON & CO. 


“Six months’ hd atiarige: is too short a» time to enable Wages. ia - .. £82 0 0 ‘This cost 1s for 100 lamps of 17 candle power for & year, 
me to ere ee but Fi estimate of the cost of Electric Lamps ” ' . 9020 0 using them on an average five nights a week for 14 hours in 
the machines uly Serle renaw- Repairs, &. we : 60 0 0 ; the agate mx months, and nine hours in the summer six 
ing onoe i every two : thes yaar Sn fact, as yet tho Oil and Stores |. ae 18 0 0 months ; gives » tota) of 2,000 hours, during the whole 
ae of renewals ovary evo or nothing, , except in lamps. wR 0 0 of whieh ¢ we ag a 1,700 candle power of light for the sum of 
however ee ibe over a series Pima ser this item of Less work done by Engineer . pe 6 8 £183 188. 4d. 
xpense will not ot exceed £90 per annum for 100 lights, ex- 1g3 134 “ id wal coat in Gas at Ss. Sd. a 1 
cluaive of lampa, and this ja confirmed by th f What would an equal light nt « 1,000 
ie wh Phat 0 is th by of tl rts 0 I deduct the above amount for the work Pies ety tl the dues, cubic feet? We cannot calculate on burning lees than one 
cars omy that 10 per fy Nee : ead plant | He has to do except to vil the bearings once or twice | culnc fuot of Gas per hour for Te candles’ power ; so 
quite cover TSpairs, An of f greet rie of | during the night, and can turn rolls, screws for the mills, &c to t 1,700 candles power for 2 hours we should burn 
10 per cant. u a ane the aoe eens oh in « lathe driven by the same as the Dynamos ; in fact, (300 cubic feat of Gas costing £317 14s. 7d. against 
will be oxren arta ooat here th it is an advantage in mure ways 3 than one to give him this work E89 18a, 4d. for the same light if si clied by the Incandes- 
acs ree Hoar me ry cane to our own, where there tating as it prevents him trom going to see and so neglecting | cance Electric system.’ 4313 
*P a oO ung the machinery, as well ae the naving ® machinery, as well as the saving in wages. 
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smeptey STEAM BOILERS _ monWORK® 


(CORP PISE, LANOASHIEEG AND ieee an 


. PORTABLE ENGINDS. Prmnmoaias trom Maser : a ee VERTICAL Oombined Engines 
MORTAR MILLS. ee reat Sty ogi, endear great pleasure ss ples sereih rey ter pas Mora wn ever and Boilers. 6109 
“SPECTAT, OLAY MILLS.” LLG tn oo er moa Fears R. BOWD LI HORIZONTAL ENGINES. 





HARDINGHAW?’s Patent Sectional STEAM BOILER 





WATER TUBE OWT STAD. 
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. .PASSENGER AND GOODS” ares Sr 
MINE LOCOMONEYES, HARROD W-GATRR LOCOMOTIVES 


JuLuete ATED Casaroevme FUANIOEES al Qumganaron oe Ovroouns, ALL WoRE mone 


MANNING, WARDLE & CO.. 


BOYNE HANGINE wWORES, bHBDS 3, 






Jiave and constructed ane bundred i of Tank and other eee Engines for ups warda of thirt _ Coty of gauge, adapted where nensetary for pescing ig tern ascending 
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Maxnine, Wanpe *S yet esas ne a pe led to exec Sine ean Saitarmart very short time. 9496 
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RW. HAWTHORN, "OSTEO TAN tocomorrva ae 


LOCOMOTIVE ENGINES mesial mal 
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PHOTOGRAPHS ON APPLICATION. : ca 7 : co 
VARIOUS CLASSES IN PROGRESS. = rr /!§ : | 
TRAMWAY LOCOMOTIVES. Sige ens ga, * - . ee 
a nana | a mat ot : eee ae, oe J ft 
___WEOUGHT IRON WHEELS & PORGINGS. ce ana, Ns mre Ae ee 








Thsvel toe and height 30 Whilbweakh's. Flanges, amp 
Carus Gu dae ae eee 

N Also Couplings, Pulleys, Plammer 

Blocks, Hangers, Machine-made Spur, Bevel, and 
Mitre Wheels, Friction Gearing, &c. 


pACKFRIARS ROAD, LONDON, 8é. ne 


*SHAF TING 


H, WIND. & SON, NOTTINGHAM, AND 62, § 
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For Newcastle and East Sea E. BECKWITH. & poy lbteniatrires "Bunderiend. | 


GENRE MING: 


eS a PPP ahd nab hm ar LO RR te ae ee eis i bb canes dh OY tat nari nt PPaccparlh adsiasia aa eer ie a aS Ee TS EE A, 


a oD ee one : 


aay a Engineers Millwrights, and Ironfounders, 
a Gy CASTLE IRONWORKS, OLDHAM. 


















——MAKEAS OF 


COMPOUND “ENGINES 
Delving the Textile Machinery at thy Qhtbem Exkipiticn. 


LANCASHIRE STEAM BOILERS, 


Made with the best Machinery, with Holes Drilled or Punched, and 
Plates Planed 


PATENT BLASTIO SPRING: 


PINION AND BEVEL WHEELS, 


Specially designed, and a for heavy work, varying loads, and 


PATENT BEVEL WHEELS, 


WITH SEPARATE STEEL RIMS, 
APPLIBD IN CASES WHERE GREAT STRENGTH 15 REQUIRED. 


MAIN DRIVING DRUMS, 


For Ropes or Belts up ta 90 feet diameter. 


All other classes of Wheels moulded by our our Patent Machinery. 


Oe et ee Ek wo jniliondntla.tighn luiinbidienenien 5 al 


Agent for BUCKLEY & 00.’8 (Sheffield) 4780 
PATENT COMPENS AT ING PISTONS. 


A ee AP AS GRR I Ne at eT Oy 
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hag aa if ae a Tht en | ; Ho 
VW Tia. NR Ta? “S A F. ye os oe. : 


F trom $10 to din, dlametar any length 18a, 6d, por owt. HANGERS, PEDESTALS, WROUGET-IRON PULLEYS with Cast-Iron Beas Price Last ex Apgliontion. ey 
J. SATE & OOQ., SHEAF WORKS, HUNSLET R ROAD, LEEDS. =, “Se 


mmm JOHN FOWLER & CO., LEEDS, ENGLAND, 


MANUFACTURERS OF 
§ | | Bent boriabe and igs Be gate ai ae Sharia Sets se ont 
| yernor, or ut pa 


taped ine every Sad on om and country——9 
Plantations, Contractors’ Works, Military Depots, Slcnake Mee” Taper Yards, Raliway, t.® ta, te ko,— 
Locomotives of various 3 GAUgES. 


CALCUTTA. EXHIBITION, 1884, FIVE FIRST PRIZES, 


Budapes area Meeting, 1682—Two Gold Medals | Sydney Exhibition, 188 1880—Three rb 


er dea Mactioe, 154 1881 — and 
ral Moetin 882—5 Diploma for Diploma of M fe A 
a3 peeial Diploma kd Exhibition a, 1878—Grend_ Prix, Gord pods, ea His 
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First PRIZE for PORTABLE ENGINES, 
Molbourne Exhibition, 1881. 


PARIS, 1878, QOLD MEDAL. 
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Gin, to 24 in. Centres, » 


‘eapterere BG rornpscos 


1 PRICED CATALOQUES 
ON APPLICATION. 


7 bp LOUDON BROTHERS, 


Sees 






aa es re ee ” Bateeal , 8. Thamesst., 
eee —— sien || LONDON. 
eal 7 THE iE COALBROL KOALE COMPANY, LIMITED 


ELWELL & PARKERS PATENT 


HIGH SPEED ENGINES, 


| THE MOST EFFICIENT AND RELIABLE MADE. / 
ae Also LIGHT BALANCED PULLEYS, SHAFTING, &c. 
‘3 Electric Lighting and Plating Installahons, complete. 


REGISTERED oon Taae DE 





PHOSPHOR "BRONZE 


een en mmm ma moneraa cesar Hydraulic Pampe ee SS ee i a 


The PHOSPHOR “BRONZE COM COMPANY ANY, Limited, commer & Emerson imerson Streets, Southwark, London, 8B | 
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CLARKE'S es COMPANY. Ltd., : 


BENT CRANKS, MARINE, LOCOMOTIVE, 


AND ALL KINDS OF 























SOLID WEB CRANKS. 4 sis 
Ten CRANES. TLD tEAM EWCINE 
BOTH IN IRON & STEEL pn i" | 


mit} 
pes 


0 RY 


$ ; lf 5 ; ee | : : ‘ 
PATENT CRANK WORKS, LINOOLN.' London Offices: 8, SlaomnAeld iim it Eon 
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LOCOMOTIVES of VARIOUS SIZES i in 1 STOCK o or in n PROGRESS. 


THOMAS PECKETT Te watxer &.c0.) ATLAS ENGINE WORKS. Woes, BRISTOL 





* Slunufsctorers 


a 


SS. & Oo., SOUTHWARK STREET, LONDON, 
ae laggy Nl Girders, Fittch Plates, Bulb 
bt glee Patent Fire-proot Flor Gast" or Werth Lron ee 


EN sy desen pian of Balidert ison = 
8, and ¢ can guaran oat lowest Market Prices. 


TS nine tea) 
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AWARD OF THE 


fi7%£100 PRIZE. 


ADAMS’ VALYE TRIUMPHANT! 





SYDNEY AND MELBOURNE EXHIBITIONS, 


ee Two Special Prizes & Two Gold Medals ‘ 











Pattern a&>—For Portable Bagines. Pattern Mi—For Locomotives. 
Patterns D and E are made entirely of Gun Metal. 
The FASTEST SHIPS AFLOAT are 
Fitted with ADAMS’ VALVE. 

HM. ROTAL ‘XACHT; the ADMIRALTY YACHT; H.M.&. 
“Tete,” “Mereury,” “Briton,” “Colossus,” “Bimalaya:” the 
“Orient,” : of the Orient Line; the “ ipreigean “ Alaska,” and 








| , en Pe Baia Belen Daten Per ana el a 


SPECIAL. “NOTICE. - 
Patoerns B, 0, and D are fitted with Hand Gear for 


Baty play oe Gane: the “Pretoria” and 

LIPTING VALVE and TURNING SAME SAME UPON fs " " of the Uni the “Kinfaans Osatle,” of tho 
SEAT oon * ‘hs nenemacts of the Boiler Iasurance Rabhiry Siadgp hte ppp one-half of the meat Steam 
and Bteam Power Company. _ Mercantile Marine of Great Britain a now fitted with, it 





NOTE. WHEN ORDERING, ALWAYS GIVE XR PRBUAE THR UU am, BEPORE ORDERING ELSEWHERE, W WRITE FOR PRICE LISTS 


+ as 


pn Sts ee ar ae are Se he aN SS rir 
Tyne and Wear Agents: GILL & WHITE, 18, Mosley St., Mowoagtle-on-Tyne. Continental Works - Rue des Immeubles-Industriels, Paris. 


“THOMAS ADAMS, Works of the “Ant and Bee,” MANCHESTER, 
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for, “at the Pars ‘Bcibon, m, 1878. 
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ae, Cs PARLIAMENT STREET 
pen 4087 
. Yor every class of Bnginsege and Shipbuilders 


ee gy ie ee es ie 
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N. & Z. have been appointab’ ny Manarg, Ritchie & 3 | uk forte Sat fetle Diente 2h the Clone he es. 


EDWIN LEWIS 2 SOT NS, 
WOLVERHAMPTON, on ons 


LAPWELDED IRON BOILER 
BUTTWELDED GAS, STEAM, and WATER TUBES 







fay 





A DIAGRAM SHOWING LAP AND BUTT WELDS. 
These two Engra oe representing sections of Lapwelded Wrought 
LAPWELD Iron Tube @ A) a attwelded (at ae) show conclusively the superior BUTTWELD 
| strength of Lapweld, which has nearly four times the surface in contact Ti 


in the a veld over that given in Batiwe d, 


All Gas, Steam, or Water Tubes ‘el ne size are 
made Lapwelded by 


Oe a aren Ee oS SM STP ale A ae ene ED 
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CLAYTON, HOWLETT, & VENABLES, 









BL, Engineers and: fronfoundes, 
las art, Haro a 


D) non cAsTINes 


Of best London quality for 
BNGINEERS, 


ae a - pelt HYDRAULIC LIFTS. 


ey "COMPRESSOR eS 


BRICK & TILE ——— 


MACHINERY, 


PIPE * MACHINERY, 
PRE SSES, &c. 


Illustrated dC on A spay 


ls Wake a of the HIB H- SPE 


t having stood the teat of & 


eae ee ede len etal on BY detanateat sever tled Da - 


SH PELERD: Mino i % TENT 
_BOULERS = sts 


some years, with ws ool at 
the ecdnemical pet a 
steam without printing. | 
ee ee eee | 
or stays subject to corrosion. | 
They can be exported cheaply | 
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cs pt One AY, 884.) BEING UN BER ING! _xLY_ 


“THOMAS TURTON. & SONS, 
 GaNGRACTORERS OF RA 
Files and Gast Steel of Superior Quality, Spring Steel, Shear Steel, &c, .. 


_ SHEAF ‘WORKS, AND SPRING WORKS, SHEFFIELD. 


DON OFFICES, G0, | a) CANNON, M7 RERT, etry. PARIS DEPOT, . 12, RUE DES ARCHIVES. BOSTON, US., 40, KILBY STREET, 


[ SRRELEY, STREET.  PICHARD C. GIBBINS & Co 


BIRMINGHAM. 
STEAM & HAND CRANES, 
PORTABLE, WHARF, DERRIOK, 



















11, QUEEN VICTORIA ST., 
LONDON, E.C. 





Warehouse Cranes aad ranes and Pile Drivers, § 


Warehouse Lifts ar Lifts and Hoists, 


= eee oar: ORABS, JAOKS, PULLEY BLOOKA, SOREW 
a eee OOUPLENGS, PLATELAYERS' TOOLS, &c. 


path So lL ‘= et eerie moe 





ae le a palate 


Tone EDD BOATS BY YARROW & CO., LONDON. 








TORPEDO BOAT for the ITALIAN QOVERNMENT, Official Trial Deo. /9, #88). GPEED on the Measured Mile 22.48 KNOTS. 5967 
TORPEDO BOAT for the BRAZILIAN GOVERNMENT, tried June 27, 1662. Mean SPEED during a centinuous run of f 8 hours with 12¢ TONG on board, 203 KNOTS. 





THE CLAY CROSS COMPANY, 


COAL, LIME, & IRON WORKS,-CLAY CROSS, near CHESTERFIELD, 
fF kee DP og ROuUsH, pager aaa STHwADm. CGOAE, 


PIG IRON, GAS and WATER “PIPES, and ALL CASTINGS 


In connection with Gas and Waterworks, Oollieries, Engines, liane &Cc. B12 
Londen Offices and — Rooms: 68, ras VicTORA STREET, £.C. (opposite Mansion House Station.) — 


—as ee 


Cee eee 


Clumsy and Dangerous. 
LEVER BARS, AND EFFECT A GREAT SAVING IN LABOUR, 4906 


| *; ANessh SRN 


SOTTLMLY MEPEUATUE ze 5 OLD. a 





con vaNTE 
“DE BERGUE & Co., Limited, Strangeways Iron Works, Manchester.. ' 


WAY SPRINGS AND BUFFERS, 





_ XLT a ENGINEERING, ___[Ocr. 1; 17, 1884. _ 
The PORTER.-C OLARK PROCESS 


Romoves Lime,  egnesie ene Tron from Hard Waters, and thus, the 
oauses of Incrusta in Boilers amd Pipes This Process is in use 
in Taper Mille, Urewories, Sugar Works, India valiber and Telegraph Works, Ice 
Manulactories, Mustard and Ou Mille, &c | One Railway Company employa it 
for feed water to the extont of 1,600 000 @llons dally, and one of the London 
Water Companies at tao of ite Pampin tations It is also in use {n County 


WA FR P l RI OA | ) N Asiinmea, Public and other Schools, and Private Mansions «Tho pure water of the 


JOHN HENDERSON PORTER, PATENTEE, — ceacniprivdsomentns Sw erroarion 


DESCRIPTIVE CIRCULAR ON APPLICATION, 
a end 2, “TrupoR sTRunT, LONDON, E1.C., furnishes the necessary Plant 


— Sa dilds sally dihencadeemmenellilinian dneeiipattneeemeameteas ad a 
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MEDALS] _— GLENBOIG UNION FIRE CLAY COMPANY, LIMITED, Baas 


a, WEST HREGHNT STE TE TT, GrAsSGaGO MEDALS. 








AL, DESCRIPTIONS OF FIRE OL AY GooDs BRANDS, GLENBOIG, GLENBUIG STAR, and OUMBERN AULD ow 





Blast Furnace Castings, Ingot Moulds, and cvery 
description of Plant for Coallerios, lron Works, &c 
Also all kinds of Castings for Engineers and Tool 
Makers Muanufacturera of [ron and Steel Hridyes 
Tron Keofing and Buildings, and General Structural 
Work = (lirldge Worka at otherwell) 2u4/ 
Works Ardrossan, Johnatono, and Mothorwoll 
Bhipping Porte Ardrossan, Glasgow, Greenock, Lolth 


ee iS “AN D PRIM ROSE, 
lronfounders, Engineors, and Bridge Bulldcrs 

CONTHACTORS for RALLWAY PLANT, vir Cnt 

Ore EeeW Tila ce Ties Treaeende Wiats ETNA IRONWORKS, BANCOR ROAD, LEITH, N.B. 


IMPROVED DOUBLE-ACTING 


STHAM HAMMERS 


FOR FORGES, SMITHIES, STAMPING, &c 


AWARDED THE 


FIRST PRIZE AT SYDNEY EXHIBITION, 1880. 





HODGKINSON & CO.’S 


HAND-MADE PAPERS 


Drawings, Speclfleations, Account Books, &e. 


The most suifable for Lugincere and others, 6268 : : pee ; : : ie PUNCHING AND SHEARING MACHINES, a a” a Ley 
CAN BE OBTAINED THROUGH ALL STATIONERS | See See" ~CHIPBUILDERS’ AND BOILER MAKERS’ TOOLS, &c. ee Ere 


GEORGE SALTER & Co. 


WHST BROMWICH, 


MANUFACTURERS OF 


Spring Balances, Roasting Jacks, 
BOURDON'S, SCHAEFFER’, & SILVESTER’S 
FPRESSURE GAUGES, o : 
COLLIERY SIGNAL BELLS, RASTRICK'S TUBE SCRAPERS, acs te 
CONICAL, SPIRAL, and al! kinds of COILED SPRINGS made to order. E 


DYNAMOMPTHRS 
For Testing Strength of Wire, Rope, Cement, Cloth, de. 
GOUDS BUPPLIED THROUGH ALL MERCHANTS AND FACTORS 


Bisex from 14 owt to 124 cwt wt usually 10 Btook. 
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WCOMOTIVE 
ai _RASTRICKS TURE STRAPER ” __ Savana 


GOULIERY MALANCE “i 
















MANCHESTER WORKS, LEDSAM STREET, BIRMINGHAM. 


MAKERS OF ALL KINDS OF 
LATHES, PLANING, SHAPING, SLOTTING, DRILLING AND BORING MACHINES, &c., &c. 
CONTRACTORS TO THE BRITISH & FOREIGN GOVERNMENTS. 


a London han ALLEN LEE, Electrician, 3, Camden Cottages, Camden Rd., N.W. 


WHERE A BTOOK OF OUR TOOLS MAY 
ALWAYS BE SEEN 4154 











Oct. 17, 1884. ENGINEERING. XLV 


HYDRAULIC RIVETTERS 


OF THE MOST RECENT TYPES. 
Punching, Shearing, 
Bending, 


Forging, Hoisting, 


AND OTHER HIGH-PRESSURE 


HYDRAULIC MACHINERY 


Please Note Change of Address: 


ANDERSON 8. GALLWEY 


Hydraulic Labour-Saving Machine Makers, 
CREMORNE WORKS, tos 


CHELSEA, LONDON, S.W. 


Contractors to the British and ‘Foreign Governments. 


L., 
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1878. 





TACOS IMO 


THE RUSSIAN NATURAL LUBRICATING OIL. Gold Medal, Paris, 1878. 


Pure Hydro-carbon, free from acid. | Never gums or clogs 
Body superior to Olive or Lard Oil Never gee or thickens. 


RAGOSINE & CO 

ty ! 
7, IDOL LANE, LONDON, E.0, No Y 
2 S 6 D And Love Lane, Quayside, Newcastle-on-Tyne, ao ‘er 
| - Works—BALAGHNA and CONSTANTINOW, RUSSIA 


PER CAL Pre Insts and full partoulars on anplvoation «770 4770 PER CAL. 


gi, 3057. ARTE 00, THE “INFLUX” 


| (Successors to D. Cook & Co.) STEAM 
: 


HA Colonial Engineers | AW INSTANTANEOUS STARTING 





"THE PERTH GAUGE GLASS 
Warranted to stand upwards of 1500 Ibm. prossare to the square inob, 


aod bear rreat vuriation of temperature 
These Medals have been awarded for the abvve-mentioned qualities. 


JOHN MONCRIEFF, 


North British Glass Works, PERTH. rah 
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Boonen”, e SSSR HTOMATIC RESTARTING INJECTOF 
may GLAS GOW,|/a | | 7 F Brooke, Hoe, & White's Patent 
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MAKICRS OF 
The only Lifting Iny ctor devoid 0! 


1 H } - i i i Aaj Spindles, Levers, Adjustable Interna 
Call alimers al al OVERFLow = Farts, or hinged Nozzles which lifts with 


a out manipulation and restarts automatic 
- ‘ For Steel Works, Forges and : 


i 
aa i 
a " 5 { 
. 
' : ’ 
Hy 
a? 
' 
’ 
y 
’ 





ally Instantaneous action on Stear 


Coppersmiths, cane turned fullon Works equally wel: 
AND lifting up to 12 ft, or aa aw ‘non lifter’ 
Shipbuilders’ and Boiler- Invalu. de for Locomotives, Traction En 
akere’ Tools, ginex, Marine, and other Boilera Can be 
neen working on statment or reference 
gists will be given os to t 


ieir perfect ‘eliability 


tee 


For Prices, &c, apply to 


HOLDEN & BROOKE, 


": mem, =MACHINERY 
) ST. SIMON WORKS, 


Me Of every description 
= 


rs i 





) Sole Makers of Cook’s 1 
7 Patent Steam and nih: = SALEORD, 
ih Harvey's Patont “i SULE MANUFACTURERS —A'so Solo Makers ol 
ydirautic Rivetting mo 
ee Machines BORLAND'S Bag8 


al 


PATENT BOILER DRILL 


Pat oe 4 


S.,. Punchin , : 
_ vaio ly zPhearing, Anele For Drilling Borler Shells 
ers: : Iro and Bar hte tential 


LICENSEES FOR THE SOUTH 


LEWIS OLRICK & CO., 
LEADENHALL ST., LONDON. 


A ee Mill i nai 7 eee ES pet — 5 ee - Cuttin 
a SSE ee i MACHIN ES 





‘SHIZZON CHONTH ON wie 


WINDING AND PUMETNG ENGINES. 





xu ENGINEERING, Oct. 17, 1884. 




















ENGINEERS, 
WEAN GEARS. 

BOLE MAKERS OF y ae 
WITHINSHAW'S PATENT REFER OS ag Ce eee 

cbse aaa SELECTED FOR UsE AT THE 
HEATER. SPECIALITIES : 
ae ORANES New Docx Works, TILBURY 

ving ers, : : 

Coals, and Labour, TRAVELLERS, Where 69 are now in 
LARCE HEATING SURFACE WINDING ENGINES, constant work. 

gr nai HOISTS, a 
No RPM eee ene WIENM OFFS, 


——O 4837 
LAat on application 


BY ROYAL LETTERS PATENT. 











YITTRD Wit 


COLLMANN’S PATENT VALVE GEAR. 
Cheapest and Most Efficient Crane in the Market. 


ALL OUR CRANES HAVE TWO CYLINDERS AND 
Link Reversina MorTION., 





vee 








|] 
MATHER ay SEND FOR Plesk HANDBOOK Bll4 noms - 
ae 1 aca Wer 


Fly-Wheal Portable Engines Sg = a 
THE BEST FOR SMALL We) J. J ESSOP & SON, = : ; imme eae ead nid 


Thoy have large Fly Wheels on which they travel, F ee 
tee are light in draught and are handy o> eee LEICESTER. | _L OND ON O MOFFICE : 118, Gannon | ‘Street , BA C. 













Manufacturers of 
MALLEABLE IRON CASTINGS. 


Guaranteed true to Pattern, of best 
Qualities, and at Low Hates. 











G. R. MATHER, (if 
WELLINGBOROUGH, ENGLAND. i Bold & Silvor Modal 
W. R. PALMER, z Two Ist hiss Corlimeata ot (i 

E.IMrTrsID, a Calcutta Exhibition, 1884, 
BAGOT STREET FOUNDRY, |3 
BIRMINGHAM); 
Fr 
< 
o 


BMA GUIDE STOCKS AND DIES. 


GAS TUBES Screvwane ar smox event ; 







ny HATWIN, 


Be erin ig MANUPAOTURNR OF 
We COC SS, DIES, AND TAPS, 
PATENT HAND-POWER SOREWING MACHINES, TWIST DRILLS, 
STANDARD CYLINDRICAL GAUGES, RIMERS, 
CLYBURN, BUDDING, AND OTHER SPANNERS, 


RATCHET BRACES, TUBE CUTTERS, TUBE WRENCHES, TUBE VICES, 
And General Tools for Engineers, Gas Fitters, &o. **% 












GOLD MEDAL, PAR PARIS, 1878. 


GAUGE E GLASSES 


HN ADCELS 
For Iron, Cast-iron, Copper, &. 


“io GUILBERT ARTI 


Patentoe and Manufacturer 







ENGINEERS’ ANGULAR 4 





BUDDING SPANNER. 
IPATENT SOLID DIE STOCK Per 









; PATENT ada pine OTe aie oe a a 
RED REFLECTING maak = | a Te eo 


Showing through the water 
a Broad Kid Lane, 







n 


N.B.—All Glasses aro of 
thetinostquality,and manu 
s 6factured expressly to resist 
extreme pressure. 


DEPOT: 


1 1 & 2, FALCON STREET, 
~ Aldersgate Street, 


LONDON, E.O. 
show? RaPRNSRNTHD nY 
sug «42. M. HAMBURGER. 


mexfee) RED REFLECTING 


GREEN'S PATENT 


Has been awarded the GOLD reel at the CALCUTTA EXHIBITION, in addition to sie 
DALS previously given at other Exhibitions. 


ST. ANN’S SQUARE MANCHESTER. WORKS: WAKEFIELD 


Oct 17, 1884.) ENGINEERING. 
Ay;\ BUTTERS BROS., Contractors Engi 


PERCY CRANE AND ENGINE WORKS, LAMBHILL STREET, PAISLEY ROAD 
MAKERS OF HENDERSON'S _@ 
OFFICES : yr. 


93, HOPE STREET, 
GLASGOW 

















Also Portable, Wharf, Ware ‘house, 
Quarry, and all kinds of Cranes, 
Hand and »- 






TESTIMONIALS ON 
APPLICATION. 


— "Bae 
rh 
ate. aml | 





COMBINED HAND 
and 6BTEAM DERRICS 


Mude from 14 to 40 Tons 











ae lg ing 
MOR Re 


GAS 4 rs EEN GN E'S * 
_“ ALL SIZES ABOVE 2 HP, SELF STARTING. 


FROM 1 MAN TO 100 HP. wid HH 
amen an aes 5136 HY Re 
ATEKINSON’S PATEAN TS. det HR 


OO ow rT a 


FRED-WATER HHRATERS. 


Non-Qompression 
ne —- ( JOHN HASTIE & CO., GREENOOK, SOLE MAKERS OF THESE MEATERS FOR SCOTLAND, )--— 


Sole Makers: BRITISH GAS ENGINE & ENGINEERING COMPANY, Lin Limited, 11, Queen Victoria Bt., tendon: EA 


me eT ee rr oe ee 
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LIGHT FORGINGS, wacow moswors 


GLASGOW HYDRAULIC FORGE C0., LIMITED, Sentinel Works, Polmadie, Glasgow, and Canal Road, King’s Cross, London," 


eee _ 


R. HORNSBY & SONS, Limited. 


lai ca General and Agricultural i kngineers, Ironfounders, Gcctats Bo, [mpismney 


MAKERS OF IMPROVED STEAM ENGINES OF EVERY KIND, FROM 2: TO 100 HI 
With Inule or Ontede Oyhnder Gao a % WINDING ENGINES 












Both Direct acting and with Gearing 


ena 5 eee 


SEMI-PORTABLE 


With Inside or Outside Oylindeay 


—— U 


TRACTION ENGINES 


0 —— 


Hornsby's Patent Automatic Expansion Gea 
CAN HE FITTED TO MOST OF THETR ENGINES 


BOILERS : 


LANOASHIRE, OROSS-TUBE, 


VERTICA with Vertical Tubular =| i ia lin COR NES, separ caesar 
Ba. ers. ; aM: i VERTICAL, EGGENDED, &c. &c 





ht. 
—— (} =< = aaa en) a A 


VERTICAL “"” soiters.' “°° 


—- Ol 


eal The New Hornsby 1884 Twine Binder, winner of t e First Pri 
HORIZONTAL STATIONARY py 


Both Simple and Compound, with or without 
. Condensers, 
—.0.-— 


ooMmMErovun yD 


UNDERTYPE STATIONARY, 


And with or without Condensers. 


London Office ; 84, LOMBARD STREET. _— Telephone No. 1204. 





SGA Ete Ene WITH aunt “SOROSS TUBE 
BOILER, 2 TO 12 HORSE POWER. 


SPIE TLAGA TE] TRON WoRBs, GRANTHAM. = « 


of £100 of the R.AS.E, and the First Prize of £100 of th 
Highland and Agricultural Society of Scotland (being the tw 
largest prizes ever offered), besides other high class Awards 
For Particulars of the most inodern improverl and wuceewstul Agricu 
tural Machinery, including the KH AB L lint Privo Mowers, Reapers 
Plaughs, Dress gerne oe nea, Corn Screena, ‘Purnip Cutters, Roo 
Pulpers, & , BER ILLUSTRATED CATALOGUES m Enylish, Mrenct 
German, Spanish, Ruvaion, &c, sent Grate and Post Furs o 
application 
Plough Shares of Chilled Cast Iron, Wrought iron spat ieee 
Iron and Stee! of Patlerns to sult every Varicty of 
made to Local Patterna it desired 
At the most important Brhibitions and trialamnce 1874, RB, HORNSB' 
AND BONS! Specialities havo pained 565 PRIZES. including 69 Gol 
Medals, 126 Silver Modals, and 323 FIRST PRIZES, 


— 9 —— 


South African Depot: EDINBURGH BUILDINGS, DOCK ROAD, CAPE TOWN 


he AUNT ALY bs bv ADS LY LT WJhede TZ 1004, 


MARSHALL. SONS, & CO., Limitep, c=2.. 


BRITANNIA IRONWORKS, CAINSBOROUCH, AND MARSHALS BUILDINGS, 79, FARRINGDON ROAD, LONDON, E.C. 
MANUFACTURERS OF PORTABLE, SEMI-PORTABLE, HORIZONTAL, FIXED, VERTICAL, 
AND TRACTION ENGINES, THRASHING, CORN GRINDING, SAWING AND 
TEA PREPARING MACHINERY. 


= A ne ee ae Tat Se 


PORTABLE ENCINES, 1/7035 HORSE POWER, 


Adapted for all Countries, and coustracted to aly Coal, Wood, Straw, Vegetable Matter and Refuse as Fuel. 
Also fitted with Patent A MATIO EXPANSION VALVE GEAR, for onsuring Great Eeonomy in: in Fuel and Regwarity of Speed under varying loads when required. 


ER SS ee 


eat fle EXHIBITION, I884—FIVE GOLD AND THREE SILVER MEDALS. 
MSTERDAM EXH HIBITION, 1883 — THE DIPLOMA OF HONOUR. 
ELECTRICAL EXHIBITION, CRYSTAL PALACE, 1882 — GOLD MEDAL. 
MELBOURNE, I88I — HIGHEST AWARD FOR ALL EXHIBITS ; FIVE GOLD MEDALS. 
SYDNEY EXHIBITION, 1880 -TWO SPECIAL AND FOUR FIRST PRIZES, 
PARIS EXHIBITION, I878-TWO GOLD MEDALS AND OTHER PRIZES. 


_________ atalogen tm English, Prenoh, “German, Spanish or Russian Free on application. £529 
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“ENGELBERTS * “tasscise 


FOR CYLINDERS, VALVES, HEAVY BEARINGS, and SHAFTING. Price 3/9 per GALLON. Delivered free in United Kingdom. 
Saves 40 per cent. over Tallow Luats twice as long as Olive Ou 


ENGELBERT & Co, LUBRICATOR.’ 


Twelve Years In Use Rae Testimonials, _ CANNOT r GUM | OR CLOG. 4917 


ey ii re ~ - — me eee rr i A er, 


* ELECTRIC LIGHT ENGINE 





gts, The “BUSS” GOVERNOR is ESSENTIAL ; 


TO THE PERFECT STEADINESS AND SENSITIVENESS 
OF ANY ENGINE OF THIS TYPE. 

















rage FULL PARTICULARS, PRICES, bee ON APPLICATION TO 


E SCHAFFER & DUDEERE MANCHESTER. 


eee i AS-i a A n\n fn Gn ae a ee ae RR oe En a RR te Te TT Tf SPA ty a — ee ete 
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The attention of ENGINEERS, PATTERN-MAKERS, and JOINERS is | 
T T called to the Strength. Accuracy, and vonvenien f these P Doel 
p L A y F R’ S > A E N Plates and Shutter Studs. Being all mad @ preciaety 40 ine pakke. 
are interchangeable, and a perfectly oe it of every asa to every 





plate is ensured. 
Lower Mi jo as any other fia 
Maker. Pe 
a on eae Pee eee Hil 
$2 13 14, 2 Wh. amma 3 aS a. a 
6/ 7/ 8/611, 20) 30) alte 


a MUPACTURED IY TH PATENTERS Do not RUST i ron Dowel 
erat On APRLEATION V. & J, PLAYER, Engineers, Li Lionel Bt, | BIRMINGHAM, “ AND ARE CHEAPER, 


mm rr rat rr ran, i a er te ere pple 





IMPORTANT TO USERS OF BELTING. 


GANDY vy REDDAWAY AND OTHERS. 


ertisemonts have been eee and largely circulated in this country and abroad by Mr. Maurice Gandy, in which he gives prominence to our name without mentioning the whole 
sae of the Incts a et A with the above action. It is therefore necessary for us to inform the Users of Belting that the Action of 


GANDY v. REDDAWAY & CO. and Others was dismissed as regards us, WITH COSTS TO BE PAID BY GANDY to 
F. REDDAWAY & €0., the Patentees and Sole Makers of REDDAWAY’S BELTING. 


We claim to manufacture the Besr and Stronagst Cotton Beltmg in the Market, by Machinery of special construction and of our own invention. 
Calcutta Exhibition, 1864—Awards for Cotton Machinery Belting in competition with other Manufacturers : 
F REDDAW AY & CoO, FIRST sisi SILVER MEDAL. 
_ £OL80 MAKERS 


REDDAWAY’S PATENT CAMEL HAIR BELTING. | REDDAWAY’S PATENT MACHINE-MADE CANVAS HOSE. 


—; F, REDDAWAY & CO., PENDLETON, MANCHESTER : — 


rear « Doom: aa thaty Prietin: ladfnedhiwy in the Pariah o wy, Puhidahed by Uinamiies GLEE. od the Citic ‘REDS: 85 & $6 
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__OcT, 24, 1884. | ___ ENGINEERING, XXV 


[SIMPLEX (CEM GLA ZN Ga 


Section of a Sash bar before and after 








ee 





Fr. Ww. scorrs 
PATENT 


AIR COMPRESSOR 


FOR ALL PURPOSLS, 





and after Glazing 


(ca acecw NO IRON, ZINC, OR PUTTY USED. “s**t ter nos 


“ane 
AT 


No Special Contract reaulied for its 
ae 


SUITABLE FOR ALMOST UNIVERSAL 
APPLICATION. 


N B—The Lead Strips, which are the special 
feature of thia System, require no Skilled Labour to 


fix; breakages can be repairod by anyone; and ALL Write for Prospectus and 
OUTSIDE PAINTING IS DISPENBED WITH, 


SOLE = ay OF THE PATENT LEAD STRIPS Testimonials. 


GROVER & CO., Lid., Engineers, &., Britannia Works, WHARF ROAD, WN. 


~~ Se a ee: ny i oe.” pear eco So a ee 











LINDSAY BURNET & CO., 


RMEOORE PARE BOILER WoORES, 


aE] CrOV AN, GLASGOW. _: sai | il 


Constructed entirely “ot sianbae stile Steel , all flangin, 
and riveting done by hydrauhe machinery » and rivet 
holes bored out with twist drills, fn every way a firet class 






Joh 

Prioe indludes Uptake and Funnel, Man and fludye 
hole Doors, Furnace | rout, Bars and Rewrors A Lloyd s 
Cartiflcate of Test kupplicd ‘at ah extra charye of &1 le 


PRICE LIST. fclnercd Fob Clagou 








ie om | ~~ oa _ < Pe 
1 | & {| on & { oe . e, | te < “ 
| 5 | ga a8 | BE | &E £2 au 
6% ' 83 eS. ab igs gh £2 & 
BE A Gal Ge ta jez sre & 
Ibs ftom tt in | ff yn Tk aoe tt owt 
th 14 6 6 a | 20 11 91 | an 485 
wr o§4 6 & Oy 2 "0 15% | bee £4 
ee eee ie | 4 A : 
wo 6 Oo 7 O1 Bf ee br) ‘8 £134 gee - ert \ Trivrnoxt No S844 
wo 85 4 7 6 a aA uw alba ££ : se Pa \ aoe aaa 
n ‘ ) } ; ! ie Prey Py 
Se tw! Ra 8m fue 2400 ® 3 :|GRORGE SCOTT & SON, ENGINEERS, 
wy ooo 8 0 | oy >» 4 S4y 14200 4. 230 44 CHRISTIAN STREPT LONDON Ff ae a) 
| Two fies | 
Mm 7 3 fF O 2 + 8 G6 40 17s £310 
'Two flucs | 


on SO p 6 2 6 2 6) 592 22h £390 
Largor Sizes up to 14 ft d.umoter quoted for on enquiry 





See ee ne AN) CLASS OF BOLLEK QUOTED FOR i en ee 
arity on! fie € Ojbeiation € ban Jelen are dte cme plate @adelew? sasch (agod rae ES ’ 
' iin ‘vetting is dois 1 “inane pnwer ant ae Sixeiiiada ae er =. JAMESON S COKING PROCESS 
peecdito fame tlie Fotnmecn are nla Weld aud flanged, anid die lage ' 
_ 34 slide have AdwiusOb yee Li tilde lo aia fea] Applicable to any ordinary coke oven 





and all descriptions of coal. 


Over 800 ovone aro alrcads at work or arranged fo 
hy owners af over 10,000 6. ons 

At a nominal Cot this procesa gaved the volatile 

Asem of eoul and neh burning ,as, and gives 


nereaged \leld of coke of improved quality 
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FOR LARTICULARS AITIY To 4822 


TUBES. SHEETS. WIRE. RIVETS & SPECIAL, jxtssssis 


Demat Health Exhilntion, Wost Kensington, 
FARTRRN ANNEXE, STAND No TO 


Seamless Tubes Hard and Soft.” cies Mine“ mi AILS. ” Coils focal tele oyel ls 


War CoRRIDOR, STAND No 35CU 


For Boilers, Condensers, Rolled Ball Wire Bal Nal & Peas lo Order for Various RUSTLESS IRON. 








Refrigerators, and high Purposes 


; Seen So to THE BOWER-BARFF RUSTLESS 
class Engineers Work. ‘of various Sizos & Gauges. | IRON COMP ANY, LIMITED, 


Abs des iaeee ean gest | CBW] Ne Wi | re, RiveteaWashers bas Check Rings Furnaces now In constant operation in London 


FOR TREATMENT TO Be CONBIORELD 
reccoth rfected ina > TRON Nt 

by rec pees cted an Sirins | for Hose and Millbands | for Ordnance, TO THE COMPAN) 

ame to any Specification. 


- Binding Wire, es pase Boe SKIN MARKET PLACE, BANKSIDE, S.E. 


Stan. ed& Spun G ods Rain Water and Boil rs Castinga Bower Harti d, 
Rivets for Coppersmiths, re : 


supplied frou London stock 
- DOBS 
— ' Locomotive Work, Sugar. For Proves and ald detads apply fo the Company, 
Wire of Round, Square Gas and Air Receivers 
' DEEN VICTORIA STREET, E 0. EO. 
Brazed Tubes Mouldin g Oval, Flat, or Irregular | lial pressed out of the 6 Oe 


seen p Sections, Sea es | sol 
ee ee I care MACHINE TUOLS. 


} ‘SOLID DRAWN 
TUBES. — phd Electrical Wire, shoe Rivets. “Wit ee YORKSHIRE, 



































one piace, LONDON OFFICES - 


FOR LINTS AND PRICES ADDRESS— ‘Telephone, 309. | 22) PARLIAMENT STREET, 


HOWARD LANE 85 (GO) |S RSstnDEes ast 


Shaping. Slotting, Boring, Drilling, Punching, Shaaring, 


115 & 116, Palmerston Buildings, Old Broad St., London, E.C. 5181 [Bei a Of Engineers aiid Shipbuilders 4984 


ee eer ———— pee —_ 


$089 


LT imemeed a 
cee a a 


THE SHARPE-PALMER 
: PATE 













NT BOILER. 


——— a a ean 


Maman 5 Sues 1S Tapl San Ss, 
oa! aa “at 


Water per lb of coal. 


, ABBOTT & CO., NEWARK-ON-TRENT 


. Will evaporate 10 Ibs. |& 


~ 
te 
—_ 





[oda Rubber Products— 


Tor Tcatile and Chemical Manufacturers, Engi 


neers, Contractors, Dyura, Vaper Makers, Millera 
& , & 
Also for 
Stcamsbip, Railway, Telograph, Ayricultural, any 
other Tur hidcal purposes, are exclusively and actuall) 
manufactured by the 


NORTH BRITISH RUBBER COMPANY, LIMITED 


Manufactory 
CASTILLE MILES, KDINKURGH 


i7, Moorgate Street, London 
Warehonsas< 6, Charlotte 8trect, Manchester 
13 & 1b, Oawald Street, Glasgow 


a 





Partuerys hate fiat Werk, and have recentl doubled their origina 


ENGINEERING. 





oe 





Yue LASCABTER BTF4AM TRAP of whih we arp the 

Pateiitees and Bale Makers bas been reported on by Db 
CT ARKE Feqg APLC & acopy of which with illustentiong we 
aball be glad to acnd on app heation. Phiatrap requests adjust 
lng wader varying presires of sleain and da therefure mare 
relistde thag any worked os the expanalon polnuide ln atl 
wie aout Gh Rp pros al 


LANCASTER AND TONGE, 


Patentees and Sole Makers, 





[Ocr. 24, 1884. 


y |The Laneaster’|RICHARD GARRETT AND SONS, 


LEISTON WORKS, SUFFOLK. 
"ESTABLISHED 100 YEARS. 
SEHOTA LITIFES. 


Portable, Semi-Portable, & Fixed Engines, with compounded Cylinders 
and Boutard’s Patent Reversing Gear. 


¥F Machine-flanged Boilers with Corrugated Fire 





ENGINEERS AND BRASSFOUNDERS, Boxes. 
Pen DLETom, Threshing and send tan Machinery, fitted 
Near MANCHESTER with the “Garrett-Bllis” Patent Reversible 


4907 
IMPROVED ANO ECONOMICAL APPLIOATION 
OF WATER POWER. 


LEFFEL'S IMPROVED PATENT 
AME RIC AN 


Double Turbine Water-Wheel, 


Vt la applicable toe all helglits af ful! 
jp. wiving tho greatest amount of power 
faa wife (he duvet consumption of water 


OVER 10,000 IN USE, 
lying over 400,000 HP 


— Thos, McKenzie & Sons, 


VIMtieer 
16, Holborn Viaduct, 
LONDON, RU , 
DUBILIN and BELFAST 
Qo —— 


—_ 


SOLE AGENTS FOR HUROPE 
#4 


JAMES LEFFEL & CO 
WEIGHING MACHINERY. 


He ody sen EMail 
C GOMER Leon /he thd 
“ onde . M tee? 
Hig HC. Vi cad, 


taeda 


hondon Oflices 
4, Westminster Chambers, Victoria St SW 








BOC 


Produced at the Miesare. Pense's Cole 
Herles vor Darlington out ef even 100 
tone uf qoaloover JJ tone of superior 
Burnace (eke of reuarkable deunity 
itaditoy dem salph Ordiuary Stee 
Hive Deeus protae only shout 60 


CARA Re ea Maossrs Pease ne 
mise (ourntructed imnuTdtay tu 


- Rolled Steel Beaters. 
f | Portable Saw Benches. 





Sand Distributors. oT7R 


WORKS 
SALFORD 


25 BOOTHS" 
MANCHESTER, 


W 








Railway, Telephone, and Flectric Light Companies 4458 











AS USED BY THE ADMIRALTY, WAR OFFICE, AND RAILWAY COMPANTES 


THE SILICATE OXIDE PAINT. 





SMOOTH AS GLASS AND HARD AS IRON. 


The bams of this Paint in a silicate ore composed of ailex and oxide of jron naturally combined 


iu equal proportions To this is duo its extraordinary 


DURABILITY, TENACITY, SMOOTHNESS, AND HARDNESS. 


Ht in inrivaliod ag a proscrvativc, resuts (he action of mir, water, gased and acids, and is equally applicsthe 


TRON, STONE, STUCIO, OR WOOD. 
old m two colours only, DARK RED and BUFF YRLLOW, in Paste (guarantesd grosnd 


rite ay frou) MAURIE Quantity of cal 
rhe pboww a dilerence of Cua 2% par 6180 
cent. inere coke an tie BIMON es pure Linssed OD or in Powdor 


hor brleaa Bamples and all Particulars apply to the Bole Senders 


this sya Olt MimmOoms@arsen Gyan are byuiding de Yerkstue lavcashire and stavfurdahire The axtra paeft do RAGOSINE & CO 1 IDOL LANE GREAT TOWER STREET LONDON 
cobe® ta mud @gdaoudd on er GtoTywrtonol pwekotade The Capatadiro pair foe produckuy a given quauuity o goke aad "5 5 , ] a 
ye products de COMNEGeC aby Lean in the case cf the SIMON CARVAH pProcomn th fn the ordinary Heehive or aay uothos ’ ’ iIN 4 KKAT FILE NI 

mer it ATMON, 20, Mount Street, MANC MISTER. nun Eee 





GANDY'S AMERICAN 


T 6) 


eash on to pnnitate 
nitate it 


the last that has ever heen put betore the public 


all the answer 4+—USE THER GANDY BELT 


COTTON BELTING. 





thow having the use and care of Machinery it aw of the greatest itupurlunce fo hnow what ais the best Belting (o use to transmit power, To xuc hand to 
dt has imitators and this w the strongest proof possible that itis an article that 1s worth spending 
It it were a worthless article, and one that had not been VERY SUCCESSFUL, no onc would go to the eapense and trouble to 
Jiuitition is the strongest fori of flattery, aud those who imitate the GANDY Belt are proclamiing to all belt users that the GANDY Belt is 
The GANDY Belt has aequired such a deservedly high reputation, that belt users, after having tned all 


others come back to GANDY and declare that notwithstanding the difflerenee in price, they find it to ther advantage to use the AMBRICAN COTTON 
BELT, wade by the Diventor and Patentee, 


MAURICE G 





ANDY, 130, Queen Victoria Street, LONDON. » 












SOME OF THE PRINCIPAL BRITISH STEAMERS FITTED WITH 
ORS rarant CORRUGATED FURNACES. 
UION LINE. 4 ADM 
seas Se ct og BRITISH ADMIRALTY. 
oo J ees 
NATIONAL S&S. CO. : s | 
AMERICA. HMS. MONARCH 
ANCHOR LINE. H.MS8, RAMBLER. 


CITY OF ROME, 
UNION S.S. CO. 





CASTLE LINE. 





I SSS STIRLING CASTLE. 









a. ||| S| 7s CUNARD CO. 
P. & O. COMPANY. | i, his f d | [Nias tag SHRVIA. 
MASSALIA. eal ATBANE 





a —— 
—= —— ——— 


> 
FOR PARTICLLARS APPLY TO 


THE LEEDS FORGE Co., Luurran, LL. BHEDS. 


“Leeds Forge” Special Siemens Mild Stee) Plates for Boilers. Flanged Work for Marine Boilers, | SAMSON FOX, OE, Managing Director. | «os 


——10,—— 


Se eee to a a —_— 









é Manufacturers 
Ki ol 

WIRE SEWN BELTING, 

* Helvetia” Leathor Belting & Laces 


LEATHER FIRE HOSE, 
Pump and Hydrauhe Leathers, &c 












FRED™ M. MEAD & CO.’S 
PATENT “BAGLB” 


STEAM PACKING. 


Wolf Lubricating, durable, and of low ire for Loce- 
motives, Steam Hammers, Mining 


Office : 65, Watling Street, 
Works. Kenninuton Roap, Lonpon, 8 i 
AND at Pruapaupnia, US A 8850 


EMERY AND 
EMERY CLOTH 


Manufactured by 


ACTON & BORMAN 


IS UNSURPASSABLE BORD 
72, BHOH LANH, LONDON. 





SHARPLES IMPROVED 
HICH SPEED AUTOMATICALLY-COVERNED ENCINES 
From 4 to 950-Horse Power. 


bor prices and p parte ulars, apply to 


HENRY COLEY, Mansion House Chambers, 


11, 41 FEN VICTORIA STREET, EC BYOT 


JOHN BEATSON & SON, 
40, ST. MARYS GATE, DERBY 








IRON and BTERI RAIS of st agotions, from 10 Iba to 88 lhe. 
pr yard—new pertect now alightly defective of seound hand, 
with Fish plates Bolte aud Muts, Chairs, Bpikes, and Potts 
and Crominugs to match, when required 

Hteo] an Irun Wire Kopes, sore Engines, &c 

Hara Plates, Sheeta, &o, leet of all hibda, Pig" trao of al 
kcinda 


Dallvored at all Railway Stations and Porte in Groat Britain 


ee & RITCHIE, 


Waverley Engineering Works, 
eee 








MAK ARS OF 
Steam and Hand 


DERRICK CRANES, 


Whart Cranes, Overhe 
Pex elling Ceanen {ur Hey rar 





CONICAL AND 
PARALLEL 


BOILER TUBES 


JOHN DONALD & SON, 
42, CADOGAN STREET, GLASGOW. s070 











[JOHN OAKEY & SONS, 


XIX 


ENGINEERING. 


en i 


WEBB & 8 SON, 


Polisiongers: 
GLOVi AND GAITER 


Nee 


ee ee 


HEPBURN & GALE. Limited, 


TANNERS & MANUFACTURERS OF 


LEATHER MACHINE BANDS, HOSE PIPES, 
WATERPROOF PUMP LEATHER, 


AND ALL LEATHER ARTICLES FOR ENGINEERS’ USE. 
LONG LANE, SOUTHWARK, LONDON. 


IMPROVED PATENT NON-GONDUCTING COMPOSITION 


For OOATING BOILERS, STEAM PIPES, and other Steam 
Heatod Surfaces To prevent the radiation of heat, ase fuel 
increage the power of steam, and keop the stokehole and 
engine room ooo] IT WII LAT ONCE SHOW A LEAK, 
If QOANNOT OATOH O18 COMMUNICATE FIRE Used by 
H M Governmont in the Dook Yarda, &e , & Throe Ballers 
wre =ooovered with this composition, will do the work of four not 
covered May bo socn where {p haa bean in une for twelve 
and fiftesn yoara Ketimatos givon dd § 


F. LEROY & CO., 


Gray 8t., near Philpot S8t., Commercial Road, LONDON, E. 
Griffith Street, bowst Broughton, Manchester, and South Shore Road, d, Gateshead: on mn Tyne. 


—- ee 









5014 













12 First- ‘Class Modals 
AWARDED, 


Combs Tannery Stowmarket, 


Prue Tnats and Terme on application 





TUCK’S PATENT PACKING 


For Steam Engines, India-Rabber Valves, &e 
TRAE MARK 


TUCK & CO., LIMITED 


Beg tw cal] attention ta ey 
Atitiasel = Tracte nee whail 
in filtura wil) vy et sie 
each length of TUC. NHPATEKAY 
PACKING, ax alao Upon the 
L Valves (guarantay! quality) 

Bheot Tudin Robber Buffer 
wy Hues Tublog Banding, ae 














WY. BERBAEELD’sS 


FOSSIL MEAL COMPOSITION 


(NON-CONDUCTING MATERIAL) 


FOR COVERING BOILERS & STEAM PIPES. 


{rade m Brought out in 1870, waed alread) bs many thousands of steam users all over the world 
Ok 4 TWO MEDALS AT AMSTERDAM EAHIBITION © According to teata made by Mr Db 
K Clark, the cniinct testing engineer, onc Cwt of Fos) Meal Compomtion applied ta 


Contractors to the 
Admiralty 





8698 
Loxpow 116, Oanxon&8t FC Liverroo, 42, Cares. 
Sr Carpirre 108, Beta DocknR Woras IT Awnetil 


BELDAM'S 








Steam Pipos which are exposed to the weather, and working day aud night all the veur PATFAT 
round, Will wave 1h to 26 tons Of beat Welsh Stenm Coal Used an large quantitics by 
H M's Government in the Dockyards, &c , after RECENT trial in compe tition watt all : 
other Coverings used hitherto Bee Report of Trial in issue of Sept Zlel, 1X63 e d I¢ 
21, LIME STREET, LONDON, EC , and 
A. HAACKE & C0., 72, REGENT ROAD, LIVERPOOL. ENGINE 
Bouk AGXNTS --For Bouth Wales and Monmouth W H CULLEN, %, Gordon Road, Roath, eel 
For Scotland GQEORGE BLAIR, 8, Gucen Streot, Glasgow 2b4 PACKING 








Te the br#T and 
IMapplieat te for 
very high Steam 
and Wvdranhe 
Preesurea 


BELDAM PACKING & RUBBER C0. 


77, Gracochurch St., London, EC, 4245 


PETER M®INTOSH AND SONS, 


L4abb, Stockwell Street, Glusgow 
CPRTARKLISHED 1£°7) 


TANNERS AND CURRIERS. 


For covering Steam and 
Liquor Boilers, Steam Onppers 
Pipes, &c, 

It proventr the radiation of 
heat and condensation of stkam 
and elfuctsa lurge BBV INE 12) fuel 
and labour 1tis the only Com. 

artion not affueted yy the 
Veathor or Wet, and ta the 
only effective non- condnetor, 
Tt adhures to vessolx of every 
shapa and in every position, 


KEENAN’S 
PATENT 
NON-CONDUCTING 





MARK 


without any external castings PLehOe EGC Gee 
yee an Bite Paywite Hoe 
= nope bhi te lly Sranh aor 
Haile booga Blan? banthe rm ap 
For Samples, Re ferenaes, & further Aqaou dit is AKL Ri ade t daa tlw 
articweare, 7 er Mertous al bury wew Ac 
Particulars, apply to for Mert i 


Coriingt putt vn hen ordire 
mv oS Faye rtiordoredolivured 
Troe ME ALLY | srg poet 


cy ae. an (ef Paleews aad dee mn 
peli wits oy 


eee - KEENAN 


5S O TE MANUFACTURER, 
ARMAGH WORKS, TREDEGAR ROAD, NORTH BOW, LONDON, £. °°” 


BINNEY & SON, 


CATHERINE STREET, ohn ROAD, LONDON, €E.C. 

















‘Tanner & Cureret, 


SOW TREY BRIDGE, 
BENGLAN@, aig 
Maula fur of PYPROUS BD 
SQUARE LEATHER 
MAIN DRIVING 
ROPES, 


wry dea th 











WAIN 


willh Fiidl » 


Port ula Fowatey Lb i te and 


Binge Wie Thread or Th stg Wivkas 
50, West ‘Howard ‘Streot, ENGINE PACKING, ite Peery ie ier a rin | 
GLASGOW. huglish Sloat Cut Btrar gue 
63, Broad Streat, ae vice hea P ire o ae ; mies f ce y "y a 
BIRMINGHAM A Mo Doe had Poauifet da Fraen ma 
Hey Meling on OESA COTTON BELTING. | IMPROVED HAND-WORKING TAPS 


ENAMELLED GAUGE 
GLASSES, 


Shipping orde rg eeunes attended to 


JOHN H. WIDDOWSON 


(16 jyoars Manager ab Sir oseph 
Whitworth wu and Co )} 
ENUINEER, Manufacturer of Sorewing A 
Worasibg and Machine Taps, &o, to Whi! 


O1ITY DEPOT— 
62, Queen Victoria Street, 
LONDON, E.C. 
Prices on pai 





arate 
worth'a 


4800 


Standard Threads and Sizes, 


Britannia Works, Ordsall Lane, Salford, 
MANCHESTER. 


Patce Lists Faun on Appiioation 


HODGKINSON & CC., LIMITED, 


MAKERH UF 


ee ee tt a 





$147 


GENUINE EMERY, 
EMERY CLOTH, 
Wellington Mills, GLASS PAPER, 
LONDON, 8.8, BLACK LEAD, &c. 


HIGHEST AWARD 
Philadelphia, 1878. 


6205 





Every description of MACHINE CHAIN to Sample 
ORDSALL PATENT CHAIN WORKS, MANCHESTER 


ENGINEERING. 


oe ee eRe ee Sa) Soon eae 





LANGE SANITARY ENGINEERING WORKS,|“STANDARD” STEAM BOILING NOZZLE 





DOULTON & CO., 


ALBERT EMBANKMENT, LAMBETH, LONDON, S.E. 
ee 
The attention of TNGINEERS and ARCHITECTS ta special, drawn to 


DOULTON’S PATENT 


GV AUTOMATIC FLUSHING SYPHONS 


INVALUABLE FOR KEEPING DRAINS AND SEWERS FREE 










No. 105, 





zh aaa FROM OBSTRUCTION 
C ee ie NOTICE, —The Syphon will work with any depth of water in 
¥ ie oma rr tunk not has than TJ an¢hes Thos isi inost important 
\ “a oe BS cubaye Where Che draing are near the surface 


HIGHEST AWARD, DIPLOMA OF HONOUR WITH ACCLAMA- 
TION, AMSTERDAM 1883, FOR FITTED SANITARY 
PPLIANCES. 


~y Contractors for Sanitary Fittings at Great 


oe 














af] z owe 2s . 

; : a Big ee” International Fisheries Exhibition, 1883, 
Mi Zz - i, ; Lor furtha particalara of Appliances ace Last 
es oa No 88, post free on application 


‘hy A ee a re et PA RSA TD 
hg; Bie gl? SHOW ROOMS for these and other 
appliances in action She 


ALBERT FHMBANEMENT, sS.EI. 


REDVGEHD PFPRIOGCIS OF TEE 


ALLEN PATENT GOVERNOR 


54 FOR STEAM ENGINES. 














drade Mark, 0 
A f Waa GOVERNOR dovelopes the Utmost Power, gives 
@ Univrormity of Sreasp under varying loadsa, and 
Evonomisra Fore 
: SOLE PROPRIETORS vm 


WHITLEY PARTNERS, 


RAILWAY WORKS, 493s 
1k, TIUNSEATL ROAD. LEEDS. 





THE LOWCA ENGINEERING COMPANY, LIMITED, 


(Lato FLETCHER IG DRNNINGS & CO) 
MAKRIERS, 





ENGINEERS & BOILER 
LOWCA ENGINE WORKS, WHITEHAVEN, 


——— MAKERS OF 


LOCOMOTIVE TANK ENGINES 


Of all Sizos and Gaugon, from 18 inches. 


WINDING & HAULING ENCINES, PUMPING ENCINES, 


ROLLING MILL AND STATIONARY. ENGINES OF ALL KINDS, 
BLOWING HNGIN ESA, 
AIR COMPREBSORS, VENTILATING FANS, COAL CRUSHING MACHINES, roth loess 
ELEVATORS, HEAD PULLEYS, AND ALL KIND8 OF COLLIERY PLANT 
STHAD BOILERS IN ILHROW ad STAD. 


Te icgraphte Addrenn* es fowen, bid bitehaven.’ 








HARTLEY & SUCDEN, LIMITED. 


ATLAS anaes 


HALIFAX, 


MAKERS OF 


Vertical Multitubular 


j, OCA BOILERS 


ALHO 


ORDINARY VERTICAL BOILERS. 


ee nn 


HOT WATER BOILERS 


(WELDED AND REIVETTED), 


HOT WATER VALVES, 
SLOW COMBUSTION STOVES. 








—— — 


HIGHEST AWARDS AT ALL THE PRINCIPAL EXHIBITIONS, 











Priced [lustratcd Catalozuer tree on application 4048 


[Ocr. 24, i 


ee ee 









FOR 
HEATING OR BOILING BY STEAM, 


The objec tionable noiwe when boiling by steam is entirely done 

away with, and the liquor Hoated — . 

or Boiled QUICKLY, KCONOML 
CALLY, and SILENTLY. 

4  F 1 Woe 8 din pipe 

60/- 80/- 65/- 100/- 130/- 176/- 260/- 


Nouwerorg TKATIMONIALA 4901 


PICKING, HOPKINS & CO. 


BOW, LONDON, E. 


SCHIELE'S PA PATENT FANS. 


All recent Improvements perfected. 


BLOWING FANS. 


For Smitha’ Fires and Cupolas, Drylng Yarn, Grain, and othor sub 
Atancea inoresaing draught In flues, Forclny Fresh Alr, &&¢ 


EXHAUSTING FANS. 


For Vontilation of Milla, Grinding Rooma and Sowers, for Drawing 

off Dust, Stive and Foul Ale For Condensing Fumes ‘and Noxious 

Vapours, and for Drying Substances by hot or cold air A sper lai 

arrangdinent for Ship Ventilation, with Combined Engi Bultable 

Kngines to drive ali wizes = All aizen kept in stook Full particulars 
for any proccss on apphostion 


COLLIERY VENTILATION. 


speciol department Fans and Engines for from 10,000 t, 
$50,000 cubic feot of alr per minute 6210 


The Bole Makers and Proprietors of the above Fans, and of 8chiele’s Paten! 
Turbine Water Wheels, are: 


C. SCHIELE & CO. The Union Encincerine Co,,) 


_ 9 OLARENOE BUILDINGS, BOOTH ST, MANCHESTER 


Awarded First-Class Certifleate & Gold Medal at the Calcutta International Exhibition, 1884 


GEO. CRADOCE & Co.. 
WIRE ROPE WORKS, WAKEFIELD 
Makers of all Descriptions of ROUND and PLAT STEEL and IRON WIRE ROPES 


CONTRACTORS TO THHEH ADMIRALTY. 
SOLE MANUFACTURES Of 


LANGS PATENT WIRE ROPE 


WHEN NEW. 














ORDINARY OR OLD CONSTRUCTION 


WHEN NEW, 





_ Awarded Royal Agricultural Society’ 8 SILVER MEDAL, 1883, 


$$$ = 


PRIZE MEDALS recelved from every Exhibition at which our Machinery has been Exhibited, Vt. 


LONDON, |851, PARIG, 1855, SOCIETY OF ARTS, 1855; LONDON, 1862; DUBLIN, IBGE. 


eer eee 


WILLIAM MUIR & Co., 


BRITANNIA WORKS, SHERBOURNE 8T., MANCHESTER, ENGLAND 


MANUFACTURERS OF 


VED HOLLOW MAN-! Special Brass Piniahers’ Lathes, with Capsta 
EB, sarious sizes, with Capstan or Uxtwnnd Guide Screw Chasing arrangomont 
Turret Resta 


Foot Lathes, fin to tin centres, Kinglo, Double 
ee PATENT PROFILE MILLING 


or Four Patent Troadles 
ACIIINES, Vertical and Horizontal, of the | Power Lathes, bin t072in entre, alldoseriptionns 
moat masalve construction, for Marino, Lov omotiv u, 


Hanson's Manging Machines, for Flanyiny 
and Gonural Frnglace en 


Pr of sey I um ve M 
ALFRED MUIR’S PATENT MILLING | MacColl’s Patent Rivetting Machines 
EDP Bad nd Wk aMARES aration Phe arable Dyn 
ducy more work in less the than any other Cuth rm | pony Hin ind Bhicevine Machines, aie a 
ALFRED MUIR'S PATENT OVAL HOLE | and desefiptions 
and CIRCULAR HOLH BORING MA- 
CHINH, for Roller plates, &c 


Plate a te Planing Machines 
Spectal Muchinory for Rifled ordnance, 
HURE’S PATENT UNIVERSAL eTLING 
MACHINES, with two Spindles—one to work 


meu Plates and Small A 
Vorticatly and the other Horizontally 


ties Machinery for Bowing Machine 

ors 

W M & Co have in ther extensive STOCK ROOMS (at Manchester only) various sizes and doacriptiona o 

Lathos, Planing, Shaping, Drilling, Blotting, and Whoel-cuttiny Machinos, Single Grindstone Troughs, and 
Double Grindutone Troughs upon thoir Patent Principle, wy 


wen a ae, 








MUIR’S IMP 
DREL LAT 


LONDON ADDRESS 7-2, WALBROOKR, H.C. 


Oct. 24, . 24, 1884.) 


sopw ee 


J. VEITCH WILSON & GO! 


MANUFACTURERS OF 








GLASGOW. MANCHESTER. DUNDEE. 
DRON & LAWSON, Cranstonhill Tool Works, GLASGOW. 


Paice Lista on 
APPLIVATION 


Price [Lists on 
APPLICATION 





Pomesvie 
MAKERS OF ALL KINDS OF MACHINE TOOLS FOR ENGINEERS, SHIPBUILDERS, &c 


Specialities : Screwing Machines, Taps, and Hand te Apparatus, 
Bolo Makers _ this Country during the currenay ‘of the Patent of DUDGKON'S TUBE EXPANDER 4469 


HH. S. HINDLEY, 


BOURTON, DORSET. 







FOR ALL PURPOSES, 
PORTABLE OR FIXED. 


i a entieceac hese 
Af HORIZONTAL ENGINES, 


Separate or Combiner) wath 
Verbienl tobe ra 







; eM sy ‘tee BENCHES, @ 


CIRCULAR & BAND 


’ Se FO re re 
caTALoaues FREE ON ! 
APPLICATION 


Se SHOW ROOMS : 


Hdere every ir h mation ana ie obtained 


_ LIBERAL THRMS TO “BHIPPERS AND THE TRADE TO 





“BILLINGTON & NEWTON, 


SOLE 


eK? CROWN 


TRADE MARK 


PHOSPHOR -TIN, 


PHOSPHOR BRONZE, 
PATENT FERRO MANGANESE BRONZE, 


MANUPAOCTURERS 
OF 


BABBITT’S & KINGSTON’S PATENT ANTIFRICTION METALS, 


PLASTIC METAL AND WHITE BRONZE, 


LONGPORT, STAFFORDSHIRE. bisa 


Agents —London: HAUGHTON & CO, 110, Cannon Street, EC, 
North of Europe: A SINGTON & CO, St Peter's Square, Manchester, 
Scotland P. & W MACLELLAN, Trongate, Glasgow. - 


QUEEN VICTORIA STRELT, E.C. 


ENGINEERING. _ KV 





fans = a a 





INTERNATIONAL EXHIBITION, AMSTERDAM, 1883 
HIGHEST pe ESE? FOR “TLLeTs” 


Lubricating Oils HOISTING SACHIRER 


Patented Jn Great Britain and Jrdand, Germany, Prance, Mjyauin, apd the Coote Pstates 


SACK, 
PRT eae ALLY 
Self ‘Sustaining’ | INVALID, AND’ 
PASSENGER, 


SINGLE and DOUBLE, for HAND, GAS, oe STEAM power. 


THOS, THOMAS & SONS,‘ Acme” Hoist Works, CARDIFF, 


NEPTUNE FORGE, CHAIN, ANCHOR, ENGINE ano BOILER WORKS. 


JOSEPH WRIGHT s.C2 
TIPTON 2 


OLE MAKERS OF 


BERRYMAN'S IMPROVED PATENT UNIVERSAL EXPANDING TUBULAR 


FEEDWATER HEATER 


THE WELL KNOWN yet ret <a OL TIFT 


BERRYMAN HEATER - i 
AND 


INTERHEATER 


ARE NOW FITTED WITHOUR NEW 
PATENT 
SYPHON BOTTOM 


AND OTHER IMPROVEMENTS, 
SAVING 
From 15° t0 SOP or 
COALS, 
BOILER POWER, 














ait & SCUM 4 ’ ee ICAO EH 


YE BERRYWAN PATENT HEATER 


I~ 


DD soxcnizes JOSEPH WRIGHTACTIPTON 
THF BERRYMAN PATENT HEATER. 


Ben canrces JOSEPH WRIGHT 2 CO TIPTOM 


OVEP 1000 soo 


——— @ eee 


SU/TABLE 
FOR HIGH OR Lon 
PRESSURE 
AND COMPOUND 


. ENGINES.  -~thailla 
Soir neal SPECIAL a BEST J.W8& tise Brane 


CRANE. CHAIN 


LOT? 


CHAIN CABLES 


THEY HAVE NEVER BEEN SURPASSED FORSTRENGTH, UNIFORMITY o 


DURABILITY, AND ARE MADE BY SPECIAL WORKMFN FROM IRON 0, 
SPECIAL QUALITY, PREPARED EXPRESSLY FOR THIS COMPANY ONLY, 





ENGINEERING. . _ (Ocr. 24, 1 ee: 








hes alloy is an improved brass, hand darable, and strony as nll ates], possessing a beautifal 
golden cvlows, when melted It prodiena moti castings of fine grain; it oan be 
forget hot and cul], aud takes a very high polish 
emp a Dag a rt a APO EI IES 
pet KET 





TA METAL Id DEING LARGELY USED . 
FOR ALL XINDH OF eee 





LEW Tr=EID. MALHINERY abe eee ies Petes 
(SIEMENS PROCESS). : : ~h ee aie oa aol 


PATENTEE AND MANUFACTURER— 


ALEXANDER DIOK, 


150, HOPE STREET, GLASGOW. 0, CANNON STREET, LONDON = B2i8 


MaANUTACTURERS OF THE WELDLESS STEEL TUBE GOMPY., 


Steel Rails, Plates, Angles, Beams, Bars, Hoops, ICKNIELD PORT ROAD, BIRMINGHAM 
Forgings, Steel Castings, Blooms, &. ™ eeeenee me 











BOILER TUBE 





rK& WW. BEAHRDMOFHEI, 


PARKHEAD IRON and STEEL FORGE and ROLLING MILLS, GLASGOW, 
CONTRACTORS TO THE ADMIRALTY AND FOREIGN AND COLONIAL GOVERNMENTS. 


UPaAcCTl aria OF 


STEEL PLATES, SHEETS AND BARS 


ieitaiear «a FP reocens) nod 


TRON SHHHTS, PLATHS AND BARS 
FOR SHIPS, BOILERS. BRIDGES, &c. 











Mledp Boiles Mapeefsel Extra Fino 
iu PP? I" P i 

Branps S Kh SB sk > 

Bioul Kienl Wid ek Miect PATENT WELDLESS STEEL TU BES 

FOR COMBUSTION CHAMBERS For Boilers, Hydraulic Presses, Ferrules, Boring Rods, Bushes, Shafting, 
Boller End & Furnace Plates, Flanged & Welded. Speclal Steel for Antt-Collapse Rinds & Welded Tubes, Couplings, Spindles, Collars, and other uses. 
IRON AND STEEL FORGINCS OF ANY DIMENSIONS FOR MARINE ENCINES AND OTHER PURPOSES. 
IRQN AND SPThLEL eed SHOAL eee! eet MANUILAC TURE, 
‘“ Liverroent TAVIOLW & HO HW) Weoaop im 

Loudon, LW, Queen Vir Renae ee ina J MAKTEN | Maushary, Hieplciianck No 11 Wilh RUMP 6882 TRADH| MARE #810 
Noweaatle on fy ne Win KELSEY | Antwerp Capt RYAN 
Bolfast, 6/, buneyall strevt MoH BtTLLR | Rotterdam, WillemakadeNo 9 Post vanderLURG&Co - - - a © NaN eee ee ete at te . 








ATTWOODS PATENT STEEL 


ESTABLISHED 1803, 


STANNERS CLOSE'S STEEL C0, 


WOLSINGHAM, vid DARLINGTON, 


MANUFACTURERS OF EVERY DESCRIVTION OF 


CAST STEEL FORGINGS AND CASTINGS, 


Piston Bods. Slide Rods, Motion Bara, Crank Shufta, Propeller Shafts, Axlea, Wire Billets, 
Spades and Shovels, &o., &o. bss 
















& 
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Peeeoeve 
06600 0008 
miy 
eeececse 


Gold Modal, Melbourne, 1881, Paris, 1878 First-Class Modals Parts, 1855, London, 1862. 








sear BAR IRON COMPANY | 2 
ae ‘se wm pst 





ASKHAM BROS. & WILSON, Ltd., 


Sone Maxoracrorins of LUCOP & COOK’S PATENT 


ew CENTRIFUGAL 
y PULVERISER, 


For reduelny toan impalpable sad 

or to any requisite degree of finoncas, 

all niatoriais capable of belny thes 
treated, 


4 Cement, Chemicals, Graln, Coal, 
sf §«Colours, Phosphates, Lime, 
Copper, Tin, Zine, 


Rf And othor Orcs, with Raptdity, Com 
plet news, aud Perfect Uniformity 


- Thu only Guaranteed Machina for 
GOLD Quarrz. 


R. R. NEWLOVE & CO., |. tga A clot & 
ENGINEERS, NOTTINGHAM.; °, ~ ae _ ee THE MACHINE IN THE nen 


KESPONSIBLE AGENTS WANTED 46158 70 meee weer wer ow 


BRANDS. GRANVILLE 


N THE “ECONOMIC” WATER TUYERE. 


an) Noaxles can tw takenaf at tte A by aimypiy unscrewing 2 bulta at back and new ons 
fized in Fivaiuiuutes without retnoving tauke or Uhelr connectlous 
Pricas and full parti wars on application te 





_ Oct. 24, 1 » 1884.) 


—— A 





a 1840. 


LINOLEUM sw * MACHINERY 


Sif EA Witg STARE | Cie. Fr, de melon: Pana: Bremen &c., 
T. & W. SUMMERS, late SAVORY & SON, 


SOLE AND ORIGINAL MAKERS, 
GLOUCHSTAR, BNGLAND. 


6163 


re rr ee ae ee ee 





HENRY ihig lh & SON, 


ERIE BEE D AL SS. 


INTERNATION AL 


AGRICULTURAL 
FX HIiLITIONS KHOWK, 


Oe = Manchester and 
SATS Liverpool) 





OfL 
Vast . . he v - 1887 
Pode (© )ean 59) 1407 TECOAWER Huyal - - 1460 
Faris (Class 63) 1407 REA WEAPEE loyal - - = 1870 
Neus pel “aes Mair hester and 
rioate 1471 Pere mol (2) YH71 
Moscow (Quid) 1a72 inline 476 
Momwow (Milver) 1872 Miekien 1 
Laudon (Anol } JH7# ciety (2} 1874 
Hrusselu(Kilvar) 1876 Royal Cornwall 1477 
pana Pena Royal Mons hes 
ney ] tar [iver 
pibowme and N rh 4878 
(Ga aly ) 1881 Ttto tha lag 


Manchester (Gold) Rooy Prom Ariantife Tiduatry 1875 ie ug Tne cn ite ee Cornwall (Hilvar) Mee 
Yorkshire Fine Art and aie . bee hibit bon Lary Cont MM aril Knyinesring, ka {Aileen} nibs 1842 
Austerdont Puternationual Ag al dabilution (1 € oli Pines ayeb VD Parez } 


PATENTEES AND SOLE MAKERS or 


POOLEYS WEIGHING MACHINES 


For all Commercial, Manufacturing, Hallw RY and and Mining l Usea Adapted to the Standards of all Nations 


Works: ALBION FOUNDRY, LIVERPOOL. 


Flect Street, Loxpon, 16 C Fount Street, MANGHBATAR. 
Postern, and High Level Bridge, NawuastLs on Tre Biddals Road, Derry 
Commercial Stract, NkWwPORT, MOK Albion Worka, McAlpine Street, GLascow pA 





W. BOAZ’S patent POIrER TUBE CLEANER 


pe wi war kit in ales ih i by all te leading 
Lae Indo tote the Table au ae ree e Ri rapar 
1 that ah E eei bru ‘ah t i oi an ae ur 
se F . : fe len iy yt tes atada id tus re «bar 
varia yiinar Ais “| 
Pe z “Ep PT pte - a a : ry i ‘en a. 410) oe, 
H gi 


WORKS —29, WEST INDIA Dock ROAD, 








FRANCIS ‘BERRY & SONS, 


SOWERBY BRIDCE, 
ENGLAND, 


¥ lronfounders, 
Engineers, 


mart pemete em é ae ee "Machine ‘Too! Makers 


CHARLES WINN & CO.. 


GENERAL METAL WORKERS AND ENGINEERS, 
Head OMices & Works,| BIRMINGHAM. [GRANVILLE STREET. 


IMPROVED see SCREWING MACHINE 









—-O— er ee 
DETAILED DETAILED 
PRICE LISTS PRIGE LISTS 
AP PLICATI ON. APPL IGATION 
Jpg —o— 





AMONG OTHERS WILL BE FOUND THE FOLLOWING ADVANTACES : 


Tastantuncous ilease of pipe when sewed by a sunple operation, thus diapensing with 
the slow return motion which hag hitherto been a vatious delay 


A powerful xelf-contreing prpe holder, which will grip Zan tube as firmly aa din, without | Sa 


distorting its shape or splitting it 

Simphaty of the screwing arrangement, wherehy the most mexperienced can screw any 
size of tube, and to any length of thieads 

An hriangement, by whieh the ches are iostantaneously readjusted and arc made self 
centreing, so that accuacy and uniformity of Bive 16 assured 


The Best Material and Workmanship is used throughout. as 


London Office and Pattern Rooms: 41, HOLBORN VIADUCT, E.C. 







HOT WATER BOILERS, 
IRON PIPES, 


Gas & Water 


LIMEHOUSK, LONDON, EB oz] & 











Contraco ars to Her Majesty's War Department. 







PIPES AND COKNECTIONS. 







ke, KOR 




















HOT WATER 


AND 

Hot Air Apparatus 
~-- ERECTED COMPLETE —— 4294 
THE LARGEST AND MOST COMPLETE STOCK IN THE TRADE. 

~ Mlustrated Price Boak, T5th Pdition, Proe dT qe 


Catalague Graten 


fa ALEX. WILSON & OO,, 





VAUXHALL IRONWORKS, LONDON, 8.W., 


MANUPACTURRES OF 


The "VAUXHALL" Donkey Pumps, The “EXCELSIOR” 
Direct-Acting Pumps, 
HIGH-PRESSURE SCREW ENGINES, COMPOUND SCREW 
ENGINES, Patent SURFACE CONDENSING ENGINES, 


PATENT PADDLE peal, HoraTinag MAOHINERY 
4212 
ILLUSTRATED PRICK LISTS ON APPLICATION 


LE GRAND & SUTCLIFF. 
ARTESIAN WELL ENGINEERS, 
100, BUNHILL ROW, LONDON 


“Abyssinian” Tube Wells. 
REGISTERING TURNSTILES. 
THE TUBULAR PILE, «: 


ee bo For Bridge and Pier Building, &c., &c. 
WHITTAKER’S 


Patent Sclf contafned 


MOULDING MACHINE 


Ry which WHEEIS or PULL ESS cof any den 
croption or mize trons Dan foupwarda of dd ft 
thametor may be made 


Tho most Complete and Efficient 
Machine hithorto introduced to 











—_ gineers 
nt Pag a All Machines warranted to pie sel the 
A wlentert accuracs and pr 
Jheo Machine was awarded the PVE MEDAL 
hy the Bren ty ai ‘| on Totiad Of Seven title 


GRARING W HEELS mippiled to Conmuaiye rs 


ELASTIC SPIRAL SPRING PISTONS 


RFFYRENC RS AND TXSTiIMONTALS ON ALI OIATION 


Wm. Whittaker & o., 


Engineers, Millari,hts, 
lronfoundery Ac , 
OLD 


4 
aaanaias a HAM 
PRIZE MEDAL at the Bmoke Abatement Exhibition, Bouth Konsington, London 


PROCTOR ’sS 


Patent Mechanical Stoker 


BUFFER SPRINGS & BUFFERS 
ENTIRELY DISPENSED WITH, 


WORKS NOISELESSLY. 


Will apply the Stoker for Two 
Months upon approval 
Over 1000 Boulers or 20Q0Q Furnaces 
have been supplied with those 


Stokors. 
Over 200 Machines now working on 
the Continent, 


Faw q Wi 


AQUREW MANEM, 








Received 


ee SS 
Tho Simplest, Cheapest, rid most FMcicnt in the 


Ma 

Will guarantee ta produce more Steam with lesa 
(oa) than can be done by hand firing 

No drilling of the Bower to fii it the bolts that hold 
the ordinary front are used to fli the Stoker 


J. PROCTOR, PATENTEE & MAKER, 
HAMMERTION IRON WORKS, BURNLEY, LANCASHIRE, as: 


RTI 


Al va wes 
magi 


__ XVM 


en - 


The PATENT ANHYDROUS LEATHER Co., Portsmouth, 


Contractors . : M Short Cut Strap Butts 
Gove rns u and Strapping for 


SoLe PASKNTKES Home and Export. 
ANT 
WATERPROOF PUMP 
BUTTS, &C. 





Sasa 





a a ty a 


_— _o-= - 


MANUFACTURERS OF 


ANHYDROUS LEATHER fs 
ANI} Fr 


COTTON BELTING. 
LEATHER HOSE, 


—— — 


roof 
with 


NB ~All Wate 
Goods are stamp 
our Registered Trade 


Mark, without whioh 
Perfectly Waterproof, @ none are genuine 
Malin Driving Bolt ESTABLISHED 1880 


without Cross Jolute, any 
width, wud to transmf Presa and Testumontals 


ans ruuired HP ; Free 
BumeTRI ' SELITION nN —This Belting was at work a at the Royal Aqueriuin, transmitting up to 130 AP. 


— ee 





i es ee 





I ee eee oe ee ot aa lenge 


0s ease Bom 


TE CNR res 


pe tie 
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an HOLTON TRON &. 


ae —Aspourone fascial WER a 


—— fo” 


tS 





. TES — ~~ mh 
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JOHN & “JOSEPH HUGHES, 


(Estab 


1830), Dealers in Metals and Manufacturers of 





Ree 


CASTINGS IN BRASS, GUN-METAL, AND PHOSPHOR BRONZE, 


Mill Brasses, Railway Wagon Brasses, &c. 4937 


ALBION METAL WORKS, WOODCOCK STREET, BIRMINGHAM. 


IMPROVED PORTABLE HOISTING ENGINES, 


TESTIMONIAL 

Port Apxialbe Duck Coweany, Linire#, Divert StREBT, Port ApELAIpa, 

fist September, LHS! 

Trak Sin, To have much pleawore in oartify ine that the (6) Five No 7 Moly Wle's 
Houwthag kaye whieh wy Conmpany bought from vou wome thie ayo are yivlog 
avery emtisfuction They are suis ty worked, and do a large amount of work ata 
niminium cost = Tcan contidently Peconimiedl them for Wharf purposus 

Tani, yours faithfully, T A BROCK, Svcretary 
ToW M Maivinui, bey ort Adelaide Duck Company, Limited 


we. MM. MELVALUus, 
HNGINEER AND TRONFOUNDER, 4902 


SINOLAIRTOWN FOUNDRY, KIRKCALDY. 


WM. FOSTER AND CO. 


po es Ge oe oo 


WELLINGTON FOUNDRY, LINCOLN. 





DO UT, 
CVE IN DEER 








HORIZONTAL & a, 


FIXED ENGINES 


Boilers of All Kinds, 
THRASHING MACHINES, 
A RRS £5 ACORN MILLS, 
Ro Re ~ fd SAW BENCHES, &. 
po PZ NT ay SECOND - HAND ENGINES. 






I 
-_- 
cae 


CATALOGUES & PARTICULARS 
ON APPLIOATION 4448 


—_ 
t 


ENGINEERIT? 


5978 | Highest 4 


NG (Oct. 24, 11 884, 


ath, CHARLES FRANCIS, SON & Co. 


CEMENT MANUFAOTURERS 
WEST MEDINA MILLS, NEWPORT, ISLE OF WIGHT. 


Offices :~~17, Gracechurch St , ead: (Established w aware of 60 years, 
to Board Ww 


Portland Oement t acco 


the 
And extensively used in the soustruotion of Spi Vora and other large wudertakings, both for the 
Home aud nearly av furvign Goverumaiit. 


odina (or Improved Roman) Coment, 
Particularly adapted for Uydrauliv Purposes, wore partioulariy where quick setting de reqrdred, such as 
the Hreak water al Alderney and the Digue at ( harbowng, where many thonsaud tous have been 
Dusux A J ALDBICH, 15, Talbot Placo 
Cork THOMPSON BROTHERS, 20, Winthrop Street, 
Beterast CLOTWORTHY & 00 , Ba, 30, and 42, Tomb Street. 
BuoTLAND CURRIE &CO , 27, Wellington Street, G 
Prinouru A GO GILBEY, Vor tiv Stores, Sutton } 
Paws W F RICHARDS, 6, Rue Hantentl 
Boxpkaux FL _BOYBON, 37, Kue Salnt-Remal 





AGENTS 


Bronze Medal, aoe 1851 


isag 





THE STAR RUBBER COMPANY, 


WARKHOUREN STOREN Mitis Telephone No “157 " 
106 & 104, Rend: Street, pitas! 
NEW SOKK ; ADs Want Regent tae, oe Nes Telegraphlo Address 
167 & 159, Franklin Bt, GLASGOW SA 
BOSTON “BTAK,” GLASGOW 





THE OLDEST AND LARCEST MANUFACTURERS IN THE UNITED STATES, 


EG TO INTIMATM THAT THR) HAVE ULKNED AN RATABLISHMENT AT 
i131, wie. GIN Tr STH TT, 
as Meaduartor for Europe and the Continent, where there will be always a Stock of Goods suitable for the 
differont tradga = We bey to call your attention to the Price Liat, which will be forwardcd on appliuathon, and 
should you do us the fasour of comparing our Prices and quality of Giooda with other Companies, we are 
thoroughly contidunt that, by giving us ou small Sample Order, you will be conving od of the Mant REANTING OF 
THe STAR KuMRER CONTANS, Of anrety our guarantos in Price List speak for itwelf We would call you special 
attention to tht Medaly which we obtained at the laat Melbourne Exitbition for th wUperior qualitits of our 
Guasuow, 1884 — Belting and Hose bLI? 








ypu Hpeciality of the ‘ Lanomatear HtewoTrap couslate li the LOOK DIAC VAL Eat theorlfueof the diecbar.es plpe tae aunection 

witha QUICK THIRKAD BOILAW inolion worked by tha float bu Valve in FHLCTION LBD ia nction and betag loose 
CANNOT STICK to ite sont Tt is very prompt tn ite mos anenta for vpontny atl otualng the discharge plpo aad the work lay 
wrth we VERS HENPE onl KAMILY EXAMINED ( ]t also sola ann Hafoty Valve an any exceniite prodairo eaattod auntie the 
Ba af the lun dia salto weuld by virboe of dhe QUICK N Kat OF THK BCR] WOTHRRAD forced! open Shc cf tien bray 
Traps were qupluyod tor dmduing the atwun pipes with which | tated Momrs A HAACK BR & Co 8 Fosall Meat Compoation nt the 
recat Mig timed tu wil Metal 4 maton Sahdbithes wl the Agrkultural Wall Pondon They acted wity RECUPARITY and 
RERICIRNGY, oneauf tha capa belug speckelly pnt Le a aerore teat an dimming the DIRTY WAITMR collectat by the Klean 
Eiitering sppmiahua ittached to (hie stan Keipply een Three utlion Drape ofthe saine cunstruction were ountend tad vith pT PRENG 
QAR bi Uitterent purkeof Lhe Hall and (ley aewell aa the Stew Peupe at Mears Tasch d Btu were dno wotian UN NTE 
RUPIRDLY during Wie whole tho of the vabitt itdon mud gave HN TURE SA TISPACTION (Hlygsiewt) 


DoD. KEK. OLAREH ET, M.1.0.45. 


LANCASTER AND TONGE, 4335 
_Bngineere and Byassfounders. PENDLETON, near MANCHESTER, Patantess and Bole Makors 








Ten GENUINE A REEMRRIOCOAN 


LEVELANML TWIST DRILL ¢ a) 


COON AMO Cyne 


gy gE Le 


rwis'r DHRILIs. 


SHLIG, SONNENTELAL & Co., 


SOLF AGENTS FOR 
The Genuine Atmercun Cleveland’ Twist Delll4, Whitons Lathe and Drill Chucks,  Tanity” Solld Eniery 
Whiels and Grinders, Shaped Diamonds for truing Chilled Trop Rolla, & , Christoifal'a Patent EIN ptio Holler 
& Bont T 


Tule Seraperg , Silver yu oe elnated Pumpa, Wilev's unrivalled “Taghtalag | Xerew lig Machinos 
Screw Plates and Drilling Machines bl 2 


85, QUEEN VICTORIA STREET, and LAMBETH HILL, LONDON, E,C. 


A Large Assortment of the bost American and other Tools and Machinery always kept in Stor k 
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Steam Pumps, Steam Engines, Steam Winches, 

Steam Dryers, Steam Traps, Steam Reducing 

Valves, Steam Purifying Apparatus for Boilers, 
Water Engines and Hoists for Warehouses. 


WILhDTAM HANSON, 
QUEBEC Works, BRADFORD, 


LONDON OFFICH: 37, WALBROOE. 
(See Mustrated Advertisement October 10th, page U ) 
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6 PRZE) THE GLE GLENBOIG ‘UNION FIRE CLAY COMPANY _— [15_ PRIZE 


M 
WAST HBREGEHN FT STRHRADT, GLAS G EDALS. 
SANTIAGO, 1876, 1. simi ae 1878, 3. <ee 1879, 2. aaah iltceges at MELBOURNE, 18a0, 3. GLASGOW, 1880,2. poncom ieee, | 












ALI DEBORIPTIONS OF FIRB OLAY GOODS _ ; "BRANDS GLENBOIG, GLENBOIG STAR, and CUMBERNAULD —__ 


100 To 2OO PEMB OCxrtia =z. MORE POWER THAN OTHER ENGINES FROM SAME QUANTITY OF GAS. 











CROSSLEY BROS. LimiTeD, MANCHESTER. 


Ciossley's Patent THE “OTTO” , a. New Patent CROSSLEY'S 


TWIN- ENGINES, SOL ME | at \ ea oe SELF-STARTER, NEW VERTICAL 
Impithio 6 ain ry evolu ‘y AWARD ¥ ¥ fos = =. = i Bort, Aafeat, and ENGINE, 
Tie tec ta at Paria Electrical m- oD fares, fs Bimplost uuuin may 


Rec r Littl 
Gas Hangie vol taade Exhibitions x ee now be applied Curing 


fluor #pace 


2 TO 100 HP. IND. OVER 15,000 IN USE. 


| a motive power at the Works of Messrs. CROSSLEY 
73 AP CA BROTHERS, Limited, consists of Otto Engines driven by 
FOR DOWSON CHEAP GAS, with average fuel con- 


MOTIVE POWER sumption of 1°3 lb. per ind. H. P. per hour. 
The DOWSON ECONOMIC EES COMPANY. Ltd. E 3 Gt Queen St., Westminster SW J 





os cs SPiicu a ste last 

~ Week's “ ENGINEERING,” or 
WRITE FOR HANDBOOK, 

J. JESSOP & SON, 


LEICESTER, £113 
On 178, Cannon STREFT, LONDON 













2 ee TUBES, BOLTS AND NUTS y . le See 


» 
AS COINS, GUNPOWDER, 
SMALL ARMS, CARTRIDGES. 


ow -Maxers of MACHINERY for the ana of vs iy ‘9 


MAKERS OF STEAM ENGINES, Uy 
SHAFTING —Patent and other Shaft Fittings. iS 
CAST IRON PULLEYS, &ec 








HEADING PRE&S8S 


a 
f 


PRESS WITH TURNTABLE COINING PRESS PRE"8 to STRIKE MEDALS 
and SI DIES _ 








| 
| 
| 








ile AAC noone tie “a 41e4 
ROLLING MILL with Wedge Adjustmont. ROLLING MILL with Screw adiutent TRIMMING LATHE DRAWING PRESS 
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_PATERSON & COOPER, 


BELECTRIC LIGHT BHNGINEEHRS AND CONTRACTORS, 
76, LITTLE BRITAIN, LONDON. Steam Factory: POWNALL ROAD, DALSTON. 


os ee oe eee 


Complete Sets of ElectricLighting Machinery and Fittings fo LiphtingHotels, Public Buildings, Factories, Mills, Ships, 


ESTIMATES FOR INSTALLATIONS FREE OF CHARCE. cies EXPERIENCED MEN SENT TO ALL PARTS OF THE COUNTRY. 


Licensees of the ‘ Clarke and Bowman” A ” Aro ro Lamp, and of Joel's Storage Batteries. 


PATERSON & COOPER'S DIRECT CURRENT “PHCENIX” DYNAMOS. 


1—For 16 20 candle-power Lamps, or 2 Small Arcs, or 7 eee Arc 2 


No. 2 #) 30 o 3 iB ” +9 39 

No. 3.— ” 75 ” ” ” v4 4 rB) 4 ” ” BO 

No. 4 TOE 120 ” ” ” 12 ” ry) 7 ” 1 LAO 

No. 5~— ” 200 ” 9% ” 24 ” ” 14 Le LB iAZwo 

No. 6.- ,, 300 ,, 4 " - ise 260 

No. ya nO 500 ae er ‘ ‘ 4200 406 











Awarded a First-Olasa OERTIFICATE OF MERIT at Manchester, and a First. Clans DIPLOMA OF MERIT at Tynemouth. 


PATEN T DIAGONAL ROCKING FIRE. BARS 


~~ Can be Fixed in a Few Hours. )— ARE ECONOMIOAL, DURABLE, SMOKE-CONSUMING. —( No Attachment to Boller necessary. )— 
Numerous Official Teata show an average economy of over 70 per cent These Patent Bare last Years where ordinary Bare fast only Months. 
Recently supphod to the order of the ominent buildera of the engines and boilers of the most powerful Ironclad afloat for use in the whole of the furnaces, to work with ‘‘ Forced 


Jnaught,” MAKING THE THITD Ironclad fitted Used by the most emiment Mayine and Boilermakers (Marme and Land), Railways, Home and I Torelgn Govcrninents, &e, 6110 


Agents having connections among Steam Users Required in Principal Towns, —- Particulars of the Manager at the Offices, 20, Gresham House, B.C. 


~ REGISTERED TRADE MARK 


PHOSPHOR BRONZE 


The Best and Most Durable Metal for Bearlngs and Bushes of every Description ; Hydraulle Pumps, Pinions. Valves, &c &c Wire, Tubes, Sheets, Rods, Steam Fittings, Tools, &c. 








BOxL.=Ei MANUFACTURERS UNDER SHV RAL IP ATEN E's 147h 


The PHOSPHOR BRONZE COMPANY, Limited, Sumner & Emerson Streets, Southwark, London, §.E. 


COWANS, SHELDON & CO., LTD. 


ENGINEERS AND I[RONFOUNDERS, 
ST. NICHOLAS works, CARLISLE. 










t 





STATION CRANE, STEAM ,OOIDENT CRANE 











ee 


Be rg ee on - 


TURNTABLES, CRANES, MASTING SHEERS, AND TRAVERSERS OF EVERY DESCRIPTION BY 
STEAM, HAND, OR HYDRAULIC POWER. = 
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F. G. BONE’S Patent COMPOUND TUBULAR CORNISH BOILERS. 


Ten moet important features oonnected with 
these Boilers are— 

1, Simplicity of Construction, 2, Saving of Fuel. 

8. Groater Heating Surface, 4 Decidedly cheaper, 

5, Can be Kasily Cleaned, 6. Most Durable. 

“7, Accessible for Repairs without Disturbing the 
other Parts. 

8, Great Kconomy in Boller Space, 

9, Will Burn either Tan, Breeze, Small Coal, or 
Sawduat, 


10, Is Superseding all Others. 











We beg to call attention to the sizes and power 
of these Bollers, showing the small amount of 
space they occupy-— 

Oft. long, Bft, Oin, diameter, op horse power, 
10ft. ,, 5ft. 61n, ” ” 

12ft. ,, 6ft, Oin. ” 
aft, ,, 6ft. Bin. i 
l5ft. 5, 7ft Gin, $3 
16ft. 4, 8ft. Om. 5 


17ft, 8it.0m  ,, 
Testimonials and Prices on Application. 18ft. ft. Ow, 5 


SOUTH LONDON BOILER WORKS LONG LANE, BERMONDSEY, LONDON. 


A LARGE NUMBER OF PRACTICAL MEN KEPT ON HAND SPECIALLY FOR BOILER REPAIRS, 5140 
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WA. WE: ET. &z SOn, 
ENGINEERS, IRON & BRASS FOUNDERS, BOILER MAKERS, &c 


MANULPACTURERS OF 


PUMPING ENGINES, BLOWING ENGINES, STEAM ENGINES, AIR COMPRESSORS, and 
VACUUM PUMPS. 
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ae DOUBLE RAM PUMPING ENCINE. = BLOWING ENCINE AND AIR COMPRESSOR, 4253 


BOLD IRON WORKS, ST. HELEN’S JUNCTION, LANCASHIRE. 


—F 


pot - 
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Vertical Engine, Type No [, Vertical Engine, Type No 2, er i bla ae ee eT He ee aes eee Pee EES 
with Vertical Cross Tube with Vertical Multitubular the Road € j 
Boller, 24 to 12 HP Bollor, | to 3 Horse Power Tractlon Engine with Finlahing Thrashing Machine and Straw Elevator on th a to 3b Horse Power 


earners © 


wa a ; 
<n we O 





pe Compound Engine 6 to 60 Hie rse Power 





Improved Narrow Gauge Traction Patent Thrashing, Shaking, and Patent adert 


Engine, or Agricultural Patent Portable Steam Engine; hadle with Bingle Finishing Drassing Mach ine with erty r above (as Shewn) or separate from 
the Engine, as destred 


Locomotive or Double Oylinders, and from 24 to 36-HP 





ALL PR 1OUS AWARDS 
RCLIPBED !'1 


Hornsby’s New 1884 
TWINE BINDER 


HAS BERN AWARDFD THE 


First Prize of $100 


bi) a wl 
Hit f bai a i Wy tie 
Hil : ie ROYAL AQHICEL TURAL 
ee Huila SAD ; SUCHET) OF LNGQLAND 
Fl ,10to6 ) Horse Power, ae : 7 
xed Horizontal Steam Engng seins Qear Highland Society's £100 First Prize String Sheaf-Binding Harvester RAS.E Firat Prize Mawar and Reapers 


. ful Agricultural Machinery, Ploughs, Dressing Machines Corn Serecus, Turnip Cutters, Root Pulpers, &e , SEE ILLUSTRATED CATALOG UL) S in Encheh 

OLA OR TEE Elke See eT INN Eee a rE cra bh Getinan, Spanieh, lhiian, ae, sent (katte and Post Pree ua aphiealiun Roan 
PLOUGH SHARES OF CasT IRON, CHILLED, WROUGHT IRON, MALLEABLE IRON AND STEEL, OF PATTERNS TO SUIT Every Variety oF WorK 

At the most Important Exhibitions and trials since 1874, R. HORNSBY & SONS) Specialities lave gained 665 PRIZES, including 69 Gold Medals, 126 Silver Medals, and 323 FIRST PRIZES, 


SPITTLIHGATEH IRON WORKS, GRANTHAM. “ 


-_ - ma * eer ea eS AR TITM TAT awh ana es 1904 auth A fetoon TRiannt : PNINRITRAH RUILDINGAR hoOCcK ROANnN CAPE TOWN 
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ROSE, =, DOWNS & THOMPSON 
a slate 1777. OLD FOUNDRY, HULL. GOLD MEDAL, CALCUTTA. 





MAKERS OF THE 


= oo i ANGLO-AMERICAN 
im . -* On : | 3 — — | For crushing Tainseed, Cotton Seed, 


Rape, Palm Wernels, Oopra, &e , with 
asaving of 20 to 30 per cent im labour 
nnd powe, and 2 to £ per eont m Oil, 


(See Huyznecs, May 6, 1881, and 
Nov 20, 18535 ) 











300,000 TONS OF OIL SEEDS, 
PER ANNUM, 


Ave Orushed by Mills made on this 
system by us B27 





CATALOGUEBHS PREZ. 


TURNED WROUGHT IRON PULLEYS. 


ia _ These Pulleys are TURNED IN A LATH E, and not 
if ON polished on a Grindstone like those generally sold. : 





















eg a ed cas aoe gS eae i 


tN 
SB } CHEAP, STRONG, AND TRUE. 





Illustrated Circular Post Free. a ’ 2 Ss f a 
J, BACSHAW & SONS, (=a 
F tae Ironfounders & Millwrights, we fi j\ | 
BATLEY, WOREKSHIRBE, 


Sie Makers of SILAFTING and FRICTION PULLEYS for Electric Lighting Machinery, which | dispense San sf * 
. with fast and loose Pee dae one Pulley answers for both = In us llway, Nine £ ms, Glasgow foe 
om Ing's Cross Statlon, nd, all principal onigiies home and abroad 


ry a tre met ee ros Ses a — a -—-—— awe er v ea ti at 


BSTABLISHED LBeco. 


HUDSWELL, CLARKE & Co., 


RAILWAY FOUNDRY, LEEDS. 








PRICES as = | FOR 

SPECIFICATIONS poy. ee or 
on oa j DEFERRED 
Application. ~eaaE “e oa ~ 7 Be = , A s: PAYMENTS. 


al 





LOCOMOTIVE TANK ENGINES 


OF ALL SIZES AND TO SUIT ANY GAUGE OF RAILWAY, re 
For Main Line or Branch Railways, Contractors, lronworks, Collieries, &c. 
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THE HAN COOK 


ONLY ioe Oo MEDAL 


FIRST AWARD, 


ae GO,00O IN USE. ate 
THE DONKEY PUMP AND "INJECTOR COMBINED FOR FEEDING ALL OLASSES OF 
8TEAM BOILERS ECONOMICALLY AND RELIABLY. 


No Adjustment. me <8 Feeds through Heaters. 
Draws Water at 140°. 
All Sizes lift water 26 ft. ‘ 












“adId 
AYHLS Ua 





Can be used as a Pump only. 


ee 





No Valves or Wearing Parts. 


NES 


Can be examined instantly. 


THE HANCOCK INSPIRATOR CO, ames 


108, Upper Thames St., London, £6, PATTERN. 


SUENITAC 


‘3 BT 810eNM "13 GS 4878 
syry ‘ITY sysneqxy 


Delivers to Boiler up to 212°. by [a | 











SVER Fucw 


el gee 
LOCO. PATTERN, | ESTIMATES FOR FIXING COMPLETE with J = 





Guarantee to atart in good working order, and if 
all information on application to-- waran 


Henry Bessemer and Co., Limited 


Manufacturers of Cast Steel, 


SHEFFIELD. 


FORGINGS ¥. SOFT CAST STEEL 


In Steel of any size —Quotations given either for uses or 
finished A complete, 


STEEL CASTINGS 


Applicable in al} cases where extra strength and durability 

are essential, This Steel ia guaranteed to contam not more 

than 030 per cent carbon, and to bear a tensile stram of 
$4 tons to the square inch. 


TYRES AND AXLES. 


EXORS. oF Ww. BALMFORTH, 


ROD LEW, NEAR LEEDS, 


BINCLE LEVER, 
b116 











In bars and rods, for general use wm Enginecrmg Worka 


BLOOMS, BILLETS, & SLABS 


Of auy size or temper, or of special soft quality, for use 
in heu of best Charcoal Tron, &e 


SPRING STEEE, 


a superior quality. 2157 











MANUFACTL RERS OF 


LOCO. STEAM CRANES, CONTRACTORS’ LOCOS.,, 


: TRAVELLERS, IOISTSs, .. Se ak 
AND ALL KINDS OF LIFTING MACHINERY. (y's: oer 
bts te, ote :, FE (We oe AS 

4007 Se — 





Boilers : fitted with Fox's Patent Corrugated Steel Fire Boxes. 


(THE ws gee ye ae [7 


FOR 

WATERWORKS. aeccatcied 
COLLIERIES. 
BREWERIES. 
QUARRIES 
CHEMICAL WORKS 
SEWAGE WORKS. | 
POTTERIES LA iececccese 


inten Teese OF 
STEAM SHIPS. in ay 
Free Ra a 
i 
a i 
vehi! 














IRRIGATIONS 
DRAINAGE 


} BOILER FEEDERS. 
| FIRE ENGINES. 
HYDRAULIO PUMPS 





le 
: ALL pinch 


yi 


=r 
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D C K. KER R & CO. ‘Engineers and Contactos, ere 
‘ ene MANUFACTURERS OF fi == i sana 

Lore. “gl Sa) Q7] KERR'S PATENT «qin ered nah [i 
: RAILWAY _ ences 


SUITABLE FOR MINES AND 
PLANTATIONS 


WAGONS & LOCOMOTIVES 


For ALL Ct Agate or Wore 


Hoa 
- dr 
l 


Catalogues and Prises on 


: wyrat . - ‘ : gh o oat 7 . 
| +a Pee as i noe a it aD! applicatun O24 sO oe - : 
101. LHADHNHALL ST., LONDON, B.o. Works; Britanma Engineering Works, KILMARNOOK, 


MANLOVE. ALLIOTT FRYER & CO., 


ENGINEERS, BOILER MAKERS, IRON AND BRASS FOUNDERS, COPPERSMITHS, &c. 
Works—-NOTTINGHAM & ROUEN. London Offices—50, QUEEN VICTORIA STREET, E.C, 


SOLE MAKERS OF 


HALPIN’S Patent COMPOUND STEAM ENGINE, 


: (Patented by DRUITT HAL PIN, C FE, 9, Victona Chambors, Westminetor, from whom information may be obtained ) 
This Engine has given the most economical results yet recorded. 
HIGH PRESSURE AND CONDENSING ENGINES of ordinary construction, 

STEAM BOILERS—lancashire, Cornish, Galloway, Multitubular, Compound, Vertical, &c. 
Centrifugal Machines or Hydro Extractors of all Constructions for Sugar, Cloth, Wool, Chemicals, &e. 
NUSSEY AND LEACHMAN’S PATENT CONTINUOUS CLOTH PRESSING MAOHINE, 

SUGAR MACHINERY. LAUNDRY MACHINERY. 

MACHINERY AND APPARATUS FOR TRHATMEHNT OF TOWNS REFUSE. 

WATER WHEELS, SHAFTING, GEARING, AND ALL KINDS OF ENGINEERING AND MILLWRIGHT WORK 
THE EXHAUST INJECTOR for fooding Steam Boilers , ensures Kconomy of Fuel, Economy of Water, increased Steauung Power of Boiler 


See loTurk ADVYRTINEM ENTS — om a S07, 


'POINTS & CROSSINCS 


FROM EVERY SECTION OF RAIL. 








Portable Railways,and General Railway Plant. 


. HARTLEY & ARNOUX BROS. 
a STOKE-ON-TRENT. 0, MO SUA CHEN RUMBLE, LOND ON S.W 


eS Ss 2 TT gi m8 Ree = ee 














RICHARD DUDGEON, 


114, FENCHURCH STREET, LONDON, EC, & 24, COLUMBIA STREET, NEW YORK, 
INVENTOR, PATENTEE, AND SOLE MAKER OF HIS 


_ -AYDRAULIC JACK, aes PURGH, ROLLER TUBE EXPANDERS, &c. 
. pie 





THE TUBE EXPANDER. 


Frequent complaints having becn made of the inferiority of the Tools supphed lately under ; 
cover of LISTS and ADVERTISEMENTS headed ‘“DUDGEON'’S ROLLER TUBE EXPANDERS,” R. DUDGEON begs to make known 
that, having now retired to America, he cannot guarantee any Expanders unless made by hunself at his New York Factory, all of which and those 


only are stamped as under — 


R. DUDGEON, NY., Patd Feb 5th, 1867, on the Guide-ring of each Tool, wirnovt wHich NONE ARE GENUINE, 


Thene can always be abtained atk In at ik oe 8 English Depét, 114, Fenchurch Street If more cons oniont to get them through Mer: banta care should be taken to specify ‘ Dudgron's own make" on the Order, but as R. 
Dudgeon observes with regret that watafiwns bearing his stamp cormterferted are being 6o'd a tis, he would respectfully recommend both Merchants and Users requiring ders of his make to apply direct "In urging 
this ho moroly seeks to secure the identity of what ia made by himanlf, by which he ja nontent to atand or tall 

Kt Dupaxon takes this opportunity of returning thanks for past favors, cither by orders or recouuuondation, and it belng his intention strictly to ma.ntain the Quality and Workmanship eo ossontlal for ich a an in 
the Expander, begs to solicit a continuance of the same 


CATALOGUES AND PRICE LISTS ON APPLICATION TO R. DUDGEON, 114, FENOHURCH STREET, LONDON, EO. 
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EIRST PRIZE! MEDAL. 


(XE. V EVE) AWARDLD To 


BOYLE’S SYSTEM OF VENTILATION 


And BOYLE’S PATENT SELF-ACTING AIR-PUMP VENTILATORS, 


Art and Sanitary Exhibition, Eastbourne, October 83rd, 1884, 


BEING THE ONLY AWARD JUIVEN FOR VENTILATORS OR SANITARY APPLIANCES, 
——- FATES T AW aRDS 
VWiauesr aNp Oxry PRIZR (SILVER MEDAL) AWARDRD 


: ‘ 4 st PR { ; » 
VENTILATONA, INTERNATIONAL — EAHIBITION, Tikkt Prize Mebar, Conan DPNtetsationan FAmBITION, FIR RIK (uve MebaL), Nort Kast Ouasr 
188 Cork, Sri {eMArK, 1653 | BXHIBLitOS, Ty NeMOt dH, OL iaikR, Toal 
Longs, BRPTFMBEB, 1884 Sipvek Meoub (Higiiest Prize) Kasihor avn SANITARY 
’ 
oT eae eee He tea VENTILATION iui aN ONLY Prix AW RDKD oto EXWAtss | 1 beat eho ee ae ae FAuWIBITION, ALavat, 1S41 
OMPEPITIV ’ UF ANKOA ( 
Vesrinatora, Hyateac BAuTUITION, — LOXDos, | | Fiear Pais (ONLY ONk Aw aRDED bo Roo VENTILAJORA 








200 Prizvt (ONLY Prize Orvrtep), [stennatios an 
VENTILATION COMEFIITION, Loxpos, Mav, 1s8? 


First Prizk (Sinyet Minar), Miniva INKTITIUTE, | k Nene Pa PRESERVATION OF TILMAN DIKE, INTFRNATION AL Mabical (ND SANITAKY FAHTNTION, 
CORAWALL, Strehainen, 1ssd Ji NR, TRSS UNDON, JUL rv, See Toxpos, JUTy tap Atatuss, 28] 


*Sance theae excellent Ventitatora have bec nintioduecd, we hare naw got Perfect Afethod af bontitatun'—in BOW RICH AATSON, 2 ORS 


ROBERT BOYLE & SON, 64, Holborn Viaduct, London, 


AND 110, BOTE WHEL STREET. GLASGaow . 


“ae. , PETER BROTHERHOOD, 








BROTHERHOOD’S PATENT 






MISCHANICAT ENGINEER 
BELVEJJERE ROAD, WESTMINSTER BRIDGE, LONDON, 8.E. 


IMPROVED PATENT 3-CYLINDER ENGINE. 





FLEXIBLE COUPLING ELEXIBLE Ealing 


ak p AMADA | 


THE MOST FOR DRIVING 
ECONOMICAL 
noe FANS, 


EFFHCTIVE i t 7 -} (ees Sy. Sere re 4 ae i - 4 i | t. 
ra a ga 5 A ceili @ Sn eee pee 
SHIP LIGHTING 1) eS Alaa 
As in General Use in i a : “tal 4 AND OTHER 
the British, French, 


WIGH-SPERIED 
Itahan, Danish, &c, 
&e., Navies, MACHINERY, 
Deer EEE] es i 
b204 

















~ W.H. ALLEN & CO, 


MAKERS OF THE IMPROVED 


CENTRIFUGAL CIRCULATING PUMPING ENGINES 


—_—_—-—~ = —— 


SOO 


Of these Pumps and Pump- 
} 


ea, (eee 

Every important Line has 

sume of these Hngimes in 
their Steamers. 








ing Engines have been fitted 


These Pumping Engines are 
cheaper, occupy less space, and 
are superior to any other form 
of Pumps for large or small 

steamers. sus 


on the Swiftest and Largest 
Steamers afloat, sailing in 
all parts of the World, 











arama HIS: ENGRAVING represents one of a pair of Circulating 


ines, supplied to the italian Government tor their 
vORK ST Ram “ FRANCESCO MOROSIMI," of 10,000 HP. The Pumps LAMBETH LONDON S F 
were entirely of Gun Metal, ‘weighing four tons each ; y Walvs 


XXVIII ENGINEERING. [Ocr. 24, 1884. 
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CHANDLER'S *ammxt HIGH-SPEED ENGINE 


ee ee SINGLE OR DOUBLE. SILENT & STEADY. 


SPECIAL TOOLS having been made for these ENGINES they are MODERATE in PRICE, 


. 1200 REVOLUTIONS per Minute. Perfect System of Lubrication—no lubricators, no 
onoceune attention. Half pint of Oil is sufficient for Two Days’ Supply. Forged Steel Crank 
ee prec iane and Phosphor Bronze Working Parts throughout MADE IN FOUR SIZES. 


e~ F. 0. BUMSTED, Cannock Chase Foundry and Engine Works, 


ii Mi ail M Mi ia lly NM Sc ne - ead eth 
reeens | oy Se EEDNASEONRD, STAKES. be 
a 2itmeanaty ee an. tae =a = MANUFACTURER OF PAPER BAG MAKING MACHINERY. 


BRABWYS PATENT GLAZING. 


Glass set free, allowing Expansion and Oontraction, and precluding Breakage. 


QLUTELY WATERTIGHT. PAINTING AND PUTTY SUPERSEDED, 


OVER ONE MILLION FEET FIXED. 


DRAWINGS AND PRICES ON APPLICATION. 
REO DPDEZLS AND SECTIONS OW VInwo. iw 
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LONDON: LIVERPOOL GLASGOW : 
956 in 362, EUSTON ROAD, |6 and 8, HATTON GARDEN, |335, ARGYLE STRERT 


BELL'S ASBESTOS 


BELL'S PATENT ASBESTOS BLOCK PACKING, for High-pressure Engines. BELL'S ASBESTOS BOILER AND PIPE COVERING COMPOSITION, 


The following Lestlinoniale refer to thie Packing — for contig ot ary class of eteam pipes and bollers, non-vembuatibie ate easily appiled When stan in ups adhere to nietal 
Naw Zealand shipping co. Limited aud preserves them fro ruat, preveuts the unogue! expansion aud contravtiun of Dulles scpomal to weuthar covers 


































Hur x Adbostus Works AKoudhwark 4.6, Ruapehu.” Royal Albert Doek, Ith Mny, 1484 DY per vant imere wurtace than any athe: coating Aud te abeclutely indestructible, ]t van be stripped off alter rany 
Aioptlomen ~ Ebi, tote tant your poterd Aubeaton Black Woke wad vWarel bu thin hilt lirenure prstotis uf ie ataty with year use uilaed up with 20 percent of fresh and applied again The composition fe aupplied dry, aud is unly to be 
wixed With water to the cansistency reguired fur Use 


the teow ig Cotter baadile react ite 
14.000 miles continucus ateaming without remewal. 
Monn Presnure Df Dhen | neu 29 inches, 
Ay epee ice loess Oda i oe pual equtt fri aay ather parking 
Phe saynge from New Agwlaml to Lljtatl waa ecocusy lisbon 7 days gu bouts, belng bie 
fuatual ron fom New dented on recur Venu ole lently 
DORENDERSON Clief Knginecs AA *Ruapelin 


A Honzontal Boiler 17 ft 61n long IB HP gave the following resulta t— 
Temperature on Pilates ikB deg. 
> +e Cuovertnx Hi dea. 
(me ton af vont waa naved per week aud slthough the fire wea raked oul every evening 20 1b uf 
atoam were fyund iu the bollar next mourning 
The following Testinunias refers to this Covering — 
Ofbeos othe Wiwhlwion Loos) Board Wimbiaion, Nov 28th, 1883 


Maricdinten, Shedhe dl att thi lami lie allway --Pteaguiohiip De ps rturesct “Dear Bi —it way interest yuu to Muow that we ave exmotly 4 per cent in fuel throu 


Griuashy, April Juth, bead sing your covering —iLuure truly, W BANIO CRIMP, CH, Fas 
Somat th atte pa Wag fon contidiatly rasanariernd you Anbeaton Pao bly ft te wep finally valu The Tamar and Kit Hill Giantte Company Lituitel 
able when dagh presi ae oniduyed ain ete whee ollid pee ktaye ave gardshol awl to Mr Junw Buy Boutbwark, 4 K Gupniwabe Davyetock stds Agol) Taed 


ZaAVH 


Dear Mir —f hase geiish plesaure fu ootatliy Chat affera trind of over nine montis an! comparing « 


Al, —I have tatoh plassure iu stating thel the Asboslon Covering applied by you to the be ilat of 
vur taavelling tranc at Bit Hall dios yielded most rein orkeabh reaulta Ahave dt bad been ba tp we 
lave snvesd fully halfour coals aud hava otfv todo nie waving dn the the i lakes to get up atonun 


Dlgh taper uray sin ae hua liverighly atoal wall oT deventso unset it with com plete mtr: eee 
wie wa pland as bested wd ofber pe kiuge Bil ale by cvaee of Ivlly stored pidia role J 
connie tho remiita ) basye ubtataed by tte urs for wit inating waging te have been an eeery way 


Lighly eatietac tory Yours truly, which ie often a ratte: of greet baportance to ta should wh) that the erane tun on high genta ied 
iJ Wee QW OLARKE Hap Fngluevr om Es anil te fully exponel to all wewflar : here funued the at st upton uf yuu Asbeutom as umed for 
Pane » a this purposes end as you paaware hase bad another boiler alnilarly covered though (t hos not 
Depargnent of the Director of Nuvy Contracts, The gools tt eta arate en quality moe been need 2] cau luvet strongly reeurumend the inaterla) —J] aw Als, yours Jaltbfully 
‘ rset chi testat vw eer Behl i * a os only and no ett unt te made (o competes with other Wo oJ CMALRK, Amu Mo low, 8, Engigowr and Mavager 
Aby - J base fodnferns you that your fede das teen neceptoad for Belle te Ctoth Asbestos twanhafacturera by Lue euppls of ofarior Matetiala at f 
Bae klug te maple muibanlttest luwpmees All luwae orders should be sent direct BELL 8 ASBESTOS & INDIA-RBUBBER WOVEN TAPE 
havnt Le Pore my tiere | Tlanth core ar ane to the andermeutional depita aud pot through AND SHFETING, 
Vu Mr Join Watt JOUN COPLEPL Diector gf Navy Contracts ayeuia or taaturd for naki}ug cvery clase uf Mlosun aud Water Jointa Tt van be bent by band to the forin reculred 


without puckeriuy and ou eepectally veeful in making Jotuts of uanbele and doudhole 
doom ft in kept iu etvek in role of it fiom gin to 3 in wide mani any thicktenp 
frei 10th i) upwards Manhole covorm wih be Lited many tines befura the renewal 
vf the Julutlig material la decomwary 

The wae iatetial is wade up tuto sheete aboul 40 in square, and anol sheyt Loars the 
Trade Mark without which none is genuine 
4 It is very necomary ty guard agelust imitations of thie useful material aud to eng 
Me thotnselten agalunl bang supplied with (ieda inferior aricles al iny price Usere aye ro 
commended to wee that every 10 ft leugth of the Asbestus Jape pur based by them bears 
the Trade Mark 


BELL'S SPECIAL LONDON-MADE ASBESTOS 


MIELLBOARD., 
fur Dry Kteau) Joiuts made of the beet Anhastos filbra, ia wol) kuown for its loughnes and 
purity and le abeulutely tree fruia the dijurhie ingredients frequoutly used to attain ag 
appearance of fintah, reygacdioas of the ual utility of the material Made i shaets 
ienauritg about 40 in ay frou 14ttbio to din, and q millimetre to 25 will lliuetres 
thick  Kioh abeet buara the Trulia Mark 
The fullowliyg copy of acraptance of Lender refare to above —~ 


Department of the Iireetor of Navy Contracts. 
Admiralty, Whitehall, 8.V,, 17th Mny, 1844. 
Hin--J have to Jufurm you that your temdear for Asbestos Millbuard has heen 
miceptes| }OHN COL LETT 
Mt Joun [tare Dirwtei of Navy Cuptracte 


BELL'S ASBESTOS EXPANSION SHEETING, Patont 


: Thik Khensting in another oombination of Asbestos with India-mbber, als iny to the 
ater User the spe nl ads aglayes of both uateriale s 
Fhe dudia ralber Waebe: la protected fram the actlon of heat and grease by an outer 
mating of vuleauised Asbestos Cloth, thus produging ag excellent Juut wherg expadacn 
aid contra tivn tender other materlals uneerviveable 
This iiatotial te adinimbly enited to ernie us jotuts and avery luau of valve 
Valves made of thin uusterlal are very durable as they are nut wabject tu dujury by ot] 


diy Patent Mock Packing ta aquare aa lig Towa Digs 2 and do reprasomt She ound 
Book Packing with aeil aud hollow rather core and big J without core, but @ith rubber 
indall 

An thiwe packings are tatenslvely fuattated and aa {i faa common | Active nnong 
dealers adit omants to mupply the cheaper anulactaire mein) bet price users are rey tieated 
toons tht thie pa ichag supplied to (lata bers Che (ade werk 


BELL'S ASBESTOS BOILER PRESERVATIVE. 


This wantin) oslvtaye by alworting the frevorygen that te di (he weser antiraly checks 
pllelie atid cospuaton Rb lag diatubemcaten dctinbettal ae tuauiediate cy aw ta prevauid ba 
wmibaring Co the plates Fic, | 

Not andy iva great eopemy of fel offerte by kewepliy buflers clean, but the rink of Me 
hatviup the plate turned ia theraby ob iatad 

Li dae heey, Couiputel that Pid dn thick of fu tustation cauea a weete Of 16 per cant 
efcon) tin SU pereant , gin 180 pers ant 

Lihue the Proenathye nvold« the gteat riaks which are tr rable from malad plates 
feriythena the ite ouf a buster vo looted it sown comt a bid ad fold by es aduuy of fied 

Itdeautirely harass and hae ne inparlona action oo guntais 





Jian be put dato dhe eed tak or beter, as ipay be mont oun vento - 
Mold di dries aiid ipake leurin, the teade mark without whtch none te genius 


BELL'S ASBESTOS YARN & 8OAPSTONE PACK- 


ING, for Locomotives and al) PAatonary Rnyines raping at very tigh speed 
with tutenuse trigtioy 











vadiwill ark Colliers Simetiwiok lat February 1KAL 

Yo Beri na Anbeato orks —Poar Mire —2 have ind) plonatiry mn stating that J tase 
used youl Asbeeto aacking for the last ditMeem manthea for osgy darge watielligg crygdies 
whiok ary raid g aight and day and alo for te fan pumping and hantiog Proyipew at 
the above Calls and during (hat period we have not wel maore than one thind the 
Packing we had @rivetly aud thin t aftiibuty de your Packing, om ascaunt of its giowt 
durability aud gy Qieral excedlenie at quality 

Jai dear Bir yours faithfulls 

PaiOM Ad WINTRE Colliery Fugineer 






iG.4. 
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BELL'S “ASBESTOS LUBRICANT 


ey ee 


ILLUSTRATED PRICED CATALOGUH FREB ON APPLICATION TO 


BELL'S ASBESTOS WORKS, SOUTHWARK, LONDON, sc. 


OR THE DEPOTS— 4949 


1188, SOUTHWARK ST, S.E. Victoria Buildings, Deansgate, MANCHESTER. 11 & 13, St. Vincent Place, GLASGOW. 89, Mount Stuart 8q., CARDIFF. 21, Ritter Strasse, BERLIN 
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Tho Foundations of a Roman Bridge in the Rivor 





Trent 417 
Tra! Trips and Launches 417 
Storey and Phillips’ Jaw Ohock (/lustrated) 438 
Dickinson's Crankshaft (2lus rated) 418 
Notes from the Bonth-Weat 420 
ebagfeccting u roe po Cisne) a0 
Portland Cement. 


manufactured by 
Francis and Co.,, 


6338 
Tho celebrated Nine Elms Brand, established 1810 
Medals London, 1481, Philadelphia, 1876 , Paria, 1873 
Offices Vauxhall, London. Works, Clitte, Bochester 





+ oor ee 


[oe Cement, 
enuine and of the beat ae is supplied by 
the WOULDHAM CEMKNT domp Y for home 


consumption and ort —For vitisea: Sp midroas, 
$0, Limo treet, London, EO 1780 


We ee ee ee i te et 


Rusby Portland Cement 


OOMPANY 
MANOPACTURRES OF 


Portland Cement 


Of the Greatest Strength and best Quality. Reman 
and Line Cement, Blue Lins vo o Lime, Ground 
an 


av n 
RUGBY, WARWIOKSH IRE, 


Wonks Nuw Naw Bruton and Nuwas0up peli meeeicils 


Qidham J Brothers,|__ 


Civil & Mechanical Engincers, 


5-8, Clive Strect, Calcutta, 


AND 


ae callus Street, sua 


oe ae ee ee 


Ore 15,000 “(Ojtte” Epgizes 


AT WORE. 


Use 25 to ae % less (528 


Brke HP. than 
AY other Kisgize. 
Crossley's 


re 


Te 


AND PUBLICATION, 


oe Ty A 


35 & 36, BEDFORD 


STREET, 


eer 





LONDON FRIDAY, 0 OCTOBER 31, 1884 
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wwe] team Ls Tanne. — Messrs. 


YARROW and COMPANY, Poplar, London, 

are prepared to contract for— 
florey Steamers having speeds up to twonty-oix 
toiles an hour Paddle Steamers having draughts 
down to 6 inchow of water. Machinery constructed 
tor boats built abroad _ base 


Gteam Launches, fitted with 


really cffictent and petseenitile tubular boilers. 
For small steamers, steam lighters, salt fints, &c, 
these boilers will ba found unrivalled ~ Apply. 





COCHRAN and CO, Birkenhua! See page 4 4749 
\ Tosper & Co., Broad Street, 
PORTSMOUTH 


Have FOR SALE, 
HO tt by lo tt 4 in, 


Now STEFL STKAM YACHT 
New WOO) STEAM LAUNCH 


agg} 40 fe by 7 ft oO in , and Second hand ditto, 22 f, 


_by fh tt h, tt 6 sa S641 


Jorrestt & Son, London, 


BSHIP AND LAUNCH BUILDERS 
ENGINEERS 





4457 


FG. Des Vignes, Chertsey, 


¢ Buyroy, Buildor of First clasa High-spoed Stoel 
Yachts, Launches, ,& Torpedo Boats Fatab 1860 9794 


Miller, Tupp, & Rouse, Steam 


Launci Bupriu, Hasagnsith, Loon 
Ulustrated Prico Linta, with Photoa , Six Stamp 4547 


team m and Hand Cranes, 


OVERHEAD TRAVELLING CRANES 
Hand and Power for Driving hy Cotton Rope or Tumbler 
hatt), DINECT-ACTING STEAM HOISTS, AIR COM 
PRESSORS, HYDRAULIC PRESSES, HA DRAULIC 
QRANES AND LIFTS, DONKEY PUMPS 
HENRY J UOLES, 
BO, SuUMNBR STRABT, HOUTHWARK, 





LONDON : 
ohn Spencer and Sons, 
NEWBURN STEEL WORKS, 
NEWCASTLE ON TYNE 


SPRINGS, BUFFERS, STEKKL CASTINGS, FOR- 

GINGS, TOOL STE. FILES SPRING STEEL, a 
SIEMKNS STEEL BLOOMS AND BARS 8708 

_PARLIAMENT MANRIONS, NA, ViICTOKIA St , Lonvon, 8 Ww 


= ee 


-J chnson & Phillips, Telegraph 


ENGINEERS, ELECTRICIANS, and CON 
TRACTORS, 16, Union ¢ ourt, Old Broad Street, B.C 
Works and Wharf ae Chariton, SE 
Makers of all Machine , for the complete equip 
mont of Telegraph Ca i Factorion and Stamera, 

____Blestric Loads, Cables, and Uarbona, & L860 


40, KING BTREET, COVENT GARDEN, W 


Thomas Kell and Son, Tithe: 


Red execute every aeeriptlon of 

rap Ohromo-ith phy, Engraving, and 

oie ng, gineering, Architectural, and Pictorial 
Drawing in best inapner = Papor Drawing, photo-litho 
graphy, &.-~-40, , King 8t , Covent Garden, WC 8442 


a ibe Best and Cheapest Belt ” 


Bea larire Advertisemont alternate weoks 
LANCASHIRE PATENT BELTING AND HOSE CO, 


“Wire Worka” Mills, 


_STRANGEWAYS, MANCHESTER _ 


E. Crompton and Co., 
ELECTRIO LIGHT ENGINEERS, 
MANSION HOUSK BUILDINGS, EC, 4812 
Jeo Advertiaemont Oct 17, page 39 


[sca Foundry aud 
ENGINEERING COMPANY 
Raliway Plant & General Engineors, 
witches, Crossings, 


mivitab led Wator Cranea, 
Girdera, Bridges ‘toots, Pipes, Pumps, 
Wagons, Tanks, Kngines, Boilers, Cranes, 
Works NE PORT, MON 


London 41 
10, BUSIT LANE, CANNON | STREET, E.0 


ooo 


Bal 


Yieam Boilers, 


Ready for Delivery. 


& J een & SONS, Manchester 
. alWays keop a large stock of “ Gantoway” and 
“Two ruvxy” Bollore ready for dmpatoh 8060 


ilans’ Patent Compound 
ENGINES, for Mert and genera 

Stock sizce from 8 to 1601 ITP Special pattorna ia Tor 

Riectric Lighting —WILLANS & ROBINSON, , Thames 


5388 Ditton, Surrey 


Bet aka aol ag made, may now 
Impulse every Revolution. Very Steady in aie 
Husneet Awash at Panis ELtoraican Exaisrrion. 


s Patent Self-Starter, 
Crossley’ Pee Twin-—ngine 


—- ee eee 


[ron Roofs, Sheds, ‘Buildings, 


Houass Rest Sork: reduced aries Dixon's special 
Craven Thon RO? are the most econoniioal for anand np 





re eee 
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nter and En English, 


U 
sore. | FJ Bo ca aie AND MILLWRICGMTB, 
eae P BRASS FOUNDERS, HOW, LONDON, EK. 
ING MACHINKKY 
HYDRAULIC MACHIN®' . 
“WILLIAMS ’ PAT’ 
LAND AND MAuw NK Sa fern basi Oe wed 
DISTILLERY AND BREWERY PLANT 
FLOUK AND RICK MILLS 
WATEK AND GAS VALVES, CRANES, LOCK 
GATKS, &c PUMPING MACHINERY 
HUNTER'S. EATENE FLOATING CRANE FOR 
DOCKS, 
__ STKHAM TAUNGH MACHINERY __ 4955 


oiler Tubes, Iron, Steel, and 
HOMOUENOUS 


EDWIN LEWIS AND SONS, 
____ Wolverhampton 4888 
Mubes. es. Joseph Aira, 
MARINE, | 
STEAM. ‘ QnwaT BRipus, STAFFORDSIINRF 
: LONDON Orvicns 
BORING, 4s, QUEKN VICTORIA STREET 
COLLIERY MARCIIRSTER 
LARGE, TL BES 





Quans's Champers, 5, MARKETST 
Mr L W SUTCLIFEF, M4 eh 


AORNT 
Russell and oa: 
LIMITE 


CROWN TUBE WORKS, WEDNESBURY 
London Warchouse 108, Southwark Stroct, 3 EK 
Leoda Warehouso 6, Mark Lang, Brigwate 


LAP WELDED 
TO 12in DIAM 


ames 


ae _ Prine Ldate on apphoation _____ 5001 
W rought Lron Tubes and 
TTINGS 


KI 
LLOYI) AND LLOYD, 
ALnRION Tuurk WoRKS BIRMINGIAM 
WAREHOUSE §— 
0, Cannon Street, EC 
Liverpool 63, Paradise Street 
Manvhestor 7, Blackiriara Straot 5$31 


ompound Surface Conden- 


sing MARINE ENGINES FOR SALE, cylinders 

10 in and 20in diameter by 12in atroke, fitted with 
Payton and Wilson’s patent circular balanced and 
double ported shde valves, and tink motion reversing 
oar —Address ALEA VW ILSON & CO , Vauxhall Iron 
orke, Wandsworth Koad, London, 8 We Tea) 


‘Alex. Chaplin & Co., Cran- 


BTON HILL decixe WORKS, GLASGOW, 
Patontees and Sole Manufacturera of CHAPLINS 
PATENT STRAM CRANES, HOISTS, LOOOMOTIVES, 
and other Engines and Boilera —Londoo House 
Queen Victorias Strout, London, KO 


tannah’s Pendulum ‘Pumpe 


“a For] Prices nee altornate weoka 
{ 
& Sons, 


AWARDS TO 
poh : 
JOUNSTONE, ngak GLASGOW, 


M‘Dowall 
FOR WOOD ) WORKING MACHINERY 
INTRANATION AL EAJSHITSON | INTPESATIONAL FourstThy 
Sypwey, 1X7 BO ebabaues. oe ae 





-- pod 

Only FIRST Award prantod pats arene GOLD 
to European Exhibitors {EDAL (Int Crass) 

London Agent—J B QUTHRIF , 70, Rinhopyate Within 


() kes, 


LONDON AGENT FOR 


At kinson’s 
(Fs Engines. 
5064 


39, QUEEN VICTORIA STREET, LONDON, EC 
field's Patent Boilers and 


TUBES 
LEW18 OLRICK & CO , London 5046 


See Ulustrated Advortisement, page 26 


(jeer e Russell & Co, 
ENGINEERS and BOILERMAKERS, 


ALPHA STEAM ORANK and BNGINE WORKS, 
MOTHERWELL, near GLASGOW be 


SILVER MEDAL, PARIB, 1887 
G team Hammeoers.— 


Maseey’s Patent Hammers 
REOELYED THE va MEDAL 
PA 


More than made 
Drop Hammers Hasse’s Patent Power Hammer. 








Patent S 


STRAND, LONDON, WC. 
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Pricer ,6ed 
AN Hort sb ects 
Hathors, Davey & Co. 
LEKDS 


PUMPING MACHINERY 


For Minvs, Water Buppl., Irrigation, Graving Dock 
Drainage of Kins and otal Pumping Purpose 


HW DRAULIC MACHINES) OF ALL KINDS 


The " DOMESTIC” MOTOR 
CATALOGUE A On AIPLICATION nt 


 ocomotive Tank Engine 

deafyned and constructed b 
MANNING, WARDLK, AND OOM ANY, 
Hone Engine Works, Luotds 





BS 
etl 





___Bee their [llustrated Advertisement, page 37 
| ocomotive Tank — Engines 
TRAMWAY KNGINES AND CARS 
Built by THE FALOON ENGINE and GAR ee 
Limited, Loughborough 

____ See Mustrated ‘Advertisement, pao il 
r The Patent Corliss Engin: 
And PATFNT OORLISS GEAR ENGINE, wit 
spiel (mprovementa by DOUGLAS and GRAN 
nikier Foundry, Kirkcaldy, NB Theae engin 
are made Horizontal or Beam, Condensing, Non (0 
derail, and Compound Also makera of Rice Mill 
r Mills, and General Engineers Machine 
auigpeder trucked direct from the premises ait 
John Cochrane, Engines 
. BARRUI AD, NB, 
Advertime x hiy STRAM FNG INKS, STFAM 
TAMMELS, aoe PUMPS, & | in this Paperg sel 
Fortnight ( atalozues, "ke : on apphration ot 
tee] atydraule Cylinders,— 
RESSFMER & CO , Limited, 
SHEFFIBLD 
__ Bes Advertisoment Inat week, page 3. 
fh weddell’s 
| ydraulic Rivetting Machine 
14, DELALIAY STREET, WRSTMINSTER, 
LONDON, 8 W 489 
Boo Ihustrated Advertisement jaat week, page 4 
Sterne & Co., Limited 
ENGINEXRS, 
Sole Makers of 
? 
M“evk’s Pats nt 
= . 
Qclf-G tarting 
Ge Been 
HIGHEST AWARD, 
BRITIBH SECTION ELECTRICAL EXSIBITIO 
PARIS, 15%1 
GOLD MEDAL, 
ORYSTAL PALACE ELECTRICAL BKQRRITIO 
I NDON, 1882. } 


trong’s Patent Feed-wate 


Heaters and purifier 


WITH 


STEBNE AND WAINWRIGHT'S PATENTED 
IMPROVEMENTS 


Brey Wheels, 
BE Machines, 
Gpiral Spring 
The Crown Iron Works, GLASGOW. 


The Crown Iron Worka (TTollinwood), MAJ 
CHESTER 


10, Victor’a Chambera, WESTMINSTER 


City Office and Show eG OANNO 


U nversity of Edinburgh.— 
ENGINEERING DEVARTMENT 


Professor FLEEMING JILNKIN, LLD,F RS, will 
WFOLN his course of Enyineering Lectures on TOES 
PAY, 4th NOVEMBER, at Nine am, 

The clas of Mechanical Drawing (including Design) 
isopen daily between Ten and Onc o'clock 

Further partioulara from 

3G FAINWFATHIER, BR Bo, Ck, 
University of Ldinburgh,  Aseistant to the Profeswor 
Oetobor, tH44 J72 





TENDERS. 


BOMBAY, BARODA, AND CBENTRAL INDIA 
RAILWAY COMPANY 








ee 


BLISTER STEEL 


ee tet 


The Directors arc prepared to recqive 


’ 
enders, up to Twelve o'clock 
_ Noon of Thureday, tha 1th November, for the 
PURCHASE of about 16 tons Lh cwt 18 tba of 
DLUISTER STEEL, expected In the Banth West India 
Dorks about the 106th Novembur Particulara can be 
obtained at thin Office 

J PITT KENNEDY, Oticlating Secretary 
Offiecs 45, Fanabury Cireus, London, EC , 
2xth October, 1844 J 122 

BOMBAY, BARODA, AND CANTRAL INDIA 

RAILWAY COMVANY 


The Pireetors are proparcd to reccive up to noon on 
Tuesaday, the 1éth November, 


A 
T lenders for the Supply — of 
Hittin LOCOAMOTIVL GOORS KNAINIS and 
TENDERS, algo 200 Wapon Undorframes and Tron 
Work 
Tenders must bo nade on Forms, Copies of which, 
with Mpa lfc ations, ean he obtained on application at 
these Offices on payment of 218 cach (which will not 
be returned) 
The Direc tora do not hind thomaclves to accept the 


lowest or any Touder 
iy order, J PITT KENNEDY, 
Officinting Secrotary 
Offices, 45, Finsbury Circus, Londen, EC , 
22nd October, 1884 
THF SOUTHERN MAHRATTA KAILWAY CO, 
LIMITFD 


J 88 





The board of Lirectora of the Southern Miubratta Itall- 
way Company ia pre parad to rercive 


q » 
y Yenders for the Supply of— 
PILLAItH AND POSTS d&c 
GALVANIKED ATRAND WIRE, &e, 
aA per Spcoifiratians to le acon at this Olttce 
cudurs to be delivered in gealed envelopes, ad- 
dremmbdd to the Neert tary, marked “Tender for Fillo 
and Posts, &c ,” or ag the case may be, not tater than 
Twele oclook nt noon on Wednosda,, the bth 
Novembor, ts44 
The Company ia not bound to accept the lowest or 
any Tonder By order of the Boare 
(Shened) LDW Z THORNTON, Socretary 
Hocrelary « Othee, 8§ Lombard street, EC, 


used October, 18K 1104 


JERSEY (NLW) WATLR WORKS COMPANY 


TO CONTRACTORS 





Tho Jmectors of the Toracy (New) Vater Works Com 
pony) desire to receive 


[fenders for the Construction 


of Filter Beda, Wine Wator Tank, liigh Service 
Khoservoir, Alteration to a Brook Course, Laying and 
fomting Cart Iron Pipes, and othir Works 
Draw figs and Specitcation may bc seen, and a Copy 
of the Mill of Quantities obtained, for Talf a Guinea, 
upon Barret to the Beerctary of the Company, 
kK | ¥ CoHME, [uq , 27, Rroad Strect, at EHchera, 
ovo the Fhglner BoA Btensral (MW Inat CF), 
U4, Pombroke Street, St Aldateg, Ovford, on and aftor 
kth Novauber | Sealed Tendcrsa are to te sent to the 
SECRETARY, by post not later than “1st Novembcr, 
market on the ontelde,  Tander, Contuact No 1’ 
The Dire tore do not bind themepcls es to aces pt any 
Tender Jlld 


et -- 4 ae ee = 


JERSHY (NEW) WATER WORKKS COMPAN) 


TO IKONWORK CONTRACTORS 





The lyrectors of the Jorsey (New) Water Works Com 
pany dosire torncelve 
t ‘ 
Yenders for the Supply of Cast 
Iron Pipe, Spocial Castings, Columns, Rolled 
lron Girdegs, Tie Hods, a Sandwashir, &o 
Draw ings and Spor theation may bo seen, and a Cops 
of the latteg obtained fur Ualf a-Guinea, upon applica 
tion to the Secretary of the Company, # Lr 
Coame, Bay, 27, Broad Street, St Lleliera, o1 the 
Ruglneer, F AK Vtvnran (M Inst CE), S¢, Pew 
broke Strect, St Aldates, Oxford, on and after &th 
Novembor  Seakd Tendcrs are to la sent ta the 
BRORETARA, by post, not luter than 2lat Navembar, 
marked on the outalde § Tonder, Contract No u” 
Tho Biro tom do 
Tendor 


ee 


Hot tind the msgsel en to ace " any 
# 1)d 4 


TO CONTRACTORS 


NEWRY NAVIGATION COMPANY — CHANNEL 
IMPROVEMENT, NEWRY KIVER 
Tho Comiittee of Management of the Nowry Navipa 
tlon Caumpany are propared to receive 


[Tenders for the lscavations 


neoessary for a Navipation Channel betwucen 
the Doyle Holt, Newry Raver, and decp water tn 
Carlinwzford ae at in accordance with Plans and 
Hpecitioations, which may bt seen from Ten o clock 
aw to Five o'clook pm daily, at the Office of Jaurns 
Rarrton, , CO E., Rnginver to tie Works, Exchange 
Buildings, Dundalk. 

Yeouders, upon a Form which «ill be eupplied by the 
Engineer, niuet be delivered to the undersigned on or 
bofore 10th Degember, 1884 

The Coinnittes do not bind themselves to accept 
the loweat or any Tender 

aetgvect) GEO. R. ARMSTRONG, 
Navigation Oifice, Newry. 


24th Ootobor, 1884. J 101 





ENGINEERING. 


BOROUGH OF SOUTHAMPTON 
TO WELL SINKERS AND OTHERS 
The Corporation invite 


[fenders for Sinking a Bore 


HOLE at Otterbourns, in the County of South 
ampton, according to ® Drawing, Specification, and 
Conditions, to be cbtained of Mr W Matrixwa, 
Waterworks Engineer, Muniotpal Offices, Southampton, 
upon payment of Five Shillings for each eopy 

Bouled Tend¢ ra, endorsed “ Tonder for Boring,” muat 
be Jeft at my Offices, by Bloven o’donk in the forenoon 
of Saturday, the 8th Novambeor next 

No pledge ja give to accept the low ost or any Toendor 


Liv order, hk. & PEARCE, 
Municipal Offices, Southampten, Town Olerk 
Ysth October, 144 J 110 


TO ELECTRICAL ENGINEKRS AND KLEOTRIC 
LIGHT COMPANIES 


THE METROPOLITAN ASYLUMS BOARD are pre- 
pared to recelve 
enders for Jughting by 
ELECTRICITY tho three Hospital Ships, now 
moored in the River Thames at Long Reach, near 
partion, Kent, and the Administrative Buildings on 
shoro 
Vopy of Specification prepared by Mr J Hortinaos, 
FRA, M [net CE, and Forma of Tender tay tbe 
obtained at his Offces, 4, Wostminster Chambers, 
Victoria Strost, 9 W, on or after the Ydth inst, 
betwean the hours of Ten and Four, where all further 
inforination may bo obtained 
Bealed Tenors miuat he delivcred at the ORices of 
the Board 87, Norfolk Street, Strand, by or before 
Teu o'clock on Tuesday, the lith November next 
The Managers duo not bind themeclves to accept tho 
lowest or any Tonder Hy ordor, 
W F JEBB, Clerk to the Board 
Offices of the Board, 37, Norfolk Street, 
Htrand, WC, isth Oct , 1sb4 Joh 


BSCINDE, PUNJAUT AND DELHI RATLWAY 
COMPANY 











The Dircc tors are prepared to recelve 


Yenders from Manufacturers 


only, for tha SAUPPLY and DELIVERY of— 
CANT IRON SLEEPERS (2 Sections), 
CART IRON CHAIRS FOI SWITCHES, 
GROSS TIES, GIBS and CUTTERS, 
RTAKFORDSIEDRE TRON BARS, and 
STAFFORDSHIRE IRON PLATES 
Forme of Tondce Conditions of Contract, and Kpecifl 
tations, may be obtained, on payment only, no part 
of whieh payment will in any caw be returned, by 
ort ena at the Company's Offices, on and after 
Wedueaday, the Sth November, and no Tender will be 
entertained unless made on the forms so obtesined 
Tenders are to be delivoread in cloged ens clopes, 
mark. d en the outade, ‘' Tunder for Cast lron Blecpers 
(Punjanb Seotion),” or ag the case may be, addressed 
to the Chainnan, and loft at this Oflico not later than 
Ton o'clock on Tneaday, the 1kth November, 1454 
The Directors dc not bind themacl cs to accept the 
lowest or any Tender 
By order of the Board, 
Jor NORMAN, 


Scinde, Punjanb and Dothi Ratlway Co, Secretary, 
#60, Gresham Trouae, Old Broad Strect, 


London, 23rd October, 1484 


= ~ oe — 


OUDE AND ROHILKUND HAILWAY COMPANY 
LIMITihb 


J 107 


a= 





The Direct tors are prc pared to reeelve 


. “ 
reo ders for the Supply of— 
Girders, Tron and Stoct Croosoted Timber 
Rloel GQuder Tics Bolte and Ironwork 

Bp cifvations and Drawings may be seco at the 
Offlee of Mr WF Jiario, Consulting Engineer of the 
Oompany, 0), Victoria Chambera, Weatininstor, 8 W , 
from whom Copics of the samc may be obtained on 
payment, which payment will not be returned 

‘Fendcrs, Gndorsed with the names of the Atores to 
which they refer, should ba addresaml to the under 
mane and deli ored in scaled ens elopes at tha Offices 
of the Company as under, not later than Eleven 
ediock in the morning of Wednesday, the 12th No 
vember yp ovlino 

The Directors do not bind the mach ca to accept tho 
lowest on ans Tender 

By order of the Board 
CC JOUNSTON, Managing Director 
29, Martin's Lani, Cannon Strect, Londen, CU, 
2th October, last 


jaye 


OUDE AND ROUILKUND RAILWAY COMPANY, 
LIMITED 


~~ 


The Directois are prepared to reouve 


. 1 
y Yenders for the Supply 
of - 

Girdors 
Hy draube Woy ting: Phun 
team Goliath Cranes 
Manilla and Stecl Wire CA\ ALOrA 

Hawaerr Aundry Tools 

Spectications and Drawiiys maiv be keen at the 
Offles of Mr WooRF Batito, Consulting Engincer of the 
Company, 9, Victouia Chambers, Westininster, BW, 
from Whom coples of the Kame may bo obtained on 
payment, which pay mont will not be returned 

Teucter#, endorsed with the name of the Stores 
to which thoy refer, should hc addressed to the under 
wirnod, and deli ered {n dealed ons lopes at the Offices 
of the Company a4 uuder, not later thau Floven 
ovjack fn the morning of Wednesday, the Sth No 
vember proaimo 

The Direc tors do not bind themaclyos to accept the 
lowest or any Tender 

ty order of the Board, 
C C JOHNSTON, Managing Director 
20, Murtio’s Lane, Cannon Strect, London, EC, 
October 21th, 1884 J 121 


Stcel Wire Rope 
Hvelrauhc Jacks 
Cuat Atecl Arms for Ex 





APPOINTMENTS OPBEN. 


(sivil Serviee Commis- 
BION - EXAMINATION for ASSIS- 
Oc (21 





TANT EXAMINERSHIPB in the Patent 


—2h), 14th November Salary £250 to £400 


Tho date apecitied 1 ¢ stat which applications 
can be received They must be made on to be 
obtained, with particulars from the §SRORETARY 
Civil Service Commission, London, 6.We "9 118 








thoroughly Practical En- 


A GINKER REQUIRED, with 25000, to undor- 
take the gps Furey of a large and prosperous Kn 
gineering Works in the Colonies, an cxcoptional 
abrioes Gurney for a really flrat clasa mae APE oe 

HwaTLKY Kink, Price & Gouity, 62, Queen Victoria 
Strost, London, EC J 108 


A nalyat Wanted at a Large 

Stool Works in the neighbourhood of Sheffield 
Apply, giving full particulars of past experlence, &e, 
and salar} requi es confidence, toJ F LH, Offices 


of ENnuixzwaiya, & S84, Bedford Street, Strand 
London, W © 5103 


raughtsman Wanted ; good 
gencral knowledge of Engine and Pumping 

and Saw Mill Machinery --Reply by luttcr only, stating 
Age, previous sig eS valary expoctod, and when 
to commence —F 8 HINDLEY, Bourton, Dorset J 127 


W anted, Draughtsinan, aged 


about 27, oxporienced in designing small high 
class engines, stecring, clroulating, &c —Address, 
wiving full particulars of experience, qualifications, 
and salary regal’ to J 18%, Othces of Exainesnina, 
35 and 46, Redford Street, Ntrund, London, W CJ 183 


of unior Draughtsman Wanted 


to make rough working drawings, &c , for knil- 

tlog machinery, and other light deliaate machinery — 
Stato age, wages for 46 houra per week, and full 
particulars of oducation, training, and previous ¢m- 
loy manta, olao when at liberty, te A PAGET & CO, 
ughboroiuh. J 140 


ut Door Erector —Wanted, 


a LEADING MAN compotont to erect a large 

air of Hortrontal Engines, asd the Machinery for a 

tolling Mill -Apply, with full particulars, stating os 
ptrience and ealary, J 1%4, Offices of ENGINKRRING, 3b 
and $4, Redford Street, Strand, London, WC Jl 1d4 


L:4 Pipe Hand Wanted, 


accustomed to work wecins, presses, and to do 
general repairs to lead mill machinery Must have 
geod charactor for ability and desert frum former 
employor rely see by letter, stating ago and wages ro- 
quired, to Mr B&B IYOLMAN, 35, Queen Victoria Strect, 
ondon, EC 144 


anted, a competent and 


erienced PERSON, calling upon Steam 
Users, ‘5 ellie orders for a well known Mechanical 
Stokor —Addrous, stating terms with references, J 124, 
Offices of ENaingening, London, WC J 12h 


le Engineers.__A_ Gentleman 


wishos to hoar of a VACANCY for his son 

aged 17), a8 PUPIL —Full particulara to RK. G, at 
eears J N Pinw & Co, 12, Garlich Hill, Uppor 
Thames Stre it, K c . 4 14 


ee a 


ondon Agent Wanted, to 


ubh & New and Valuable PATENT among 
Steam Usors , to 8 suitable man with a good connection 
liberal terms will be givers —Addrees, M, care o 
Hotsenenyen, 2, Weatminater Chambera 3116 


Agents Wanted, to Sell Fine 
DURABLE COMPOUND MACHINERY OILS, 
amongst nis, mines, and other ateam power users 
] iheral commisston — Address, J Bb TYLOR, 24, Finch 
Strect, Vb hitechapel, London (i B02 


——_———— 


A sents Wanted, to push First- 


claga MACHINERY OILS commanding a large 
and succossful sale Liboral commission - Addrans 
BOX Zot, Pout Office, Liverpool 6238 


ists of Berths Vacant or 


- WANTED &c *S ENGINEERING REVIEW,” 
weehly Jd —E & F N SPON, 16, Charing Crows, 


London, or of all News Agents 6378 
\ anted, by a Mechanical 

Engincer, reaidont in Rusgia, a SITUATION 
as Manager or Asaslatant Managor in an Tron, Enginuer- 
ing, or Steamship Company's Works, haa larg« and 
varied experience, and frat class referc noes —Addresa, 
A 7, care of Watsixs & Co , Booksellers, Bt Peters 


burg ‘6 : J 108 
T s ~~ a 

A Thorough Practical Lngi- 

NER, ¢ all round man, aya 40, last aix 

years in charge of saw omull and cxtonsive wood 
working machinery, doing all ropaira, oacellant re 

ferences —TNROCK, ), Marnionit, Koad, Puckham J 185 














a od se- 





ae ee 





SITUATIONS WANTED 








Sees: C wee 


anted, Railway or other 


PARLIAMENTARY BURVEYOR'S WORK , 
competcut stati —AddressZ ,Mesara HupgoN & KEARNG, 
J 128 


ee re per 


Jupi.—A Young Man who 


has served two yours with a Civil Engineer, 
wishea to serve another ycar with CE in England; 
good certificate from Enginoer with whom he served, 
premium given —Addresa, A I} CU, care of Mra Rog, 
6, Labitts Quay, Cork, Ireland 1128 


echanical Enyineering.— 


WANTED, to PLACE a YOUTH fs Shop 
Apprentica -—-Apply, stating terms, to H , 16, Coventry 
Strect, Londob, W J 114 





PARTNERSHIPS, 








~S . e « * 

1 Yo Civil Engincers in practice. 

—The undorsigned INVITE CONFIDENTIAL 

COMMUNICATIONS from Firms, or Gentlemen of 

standing and repute, who are open to adwit qualified 
Partner, or to soll outright 

WHEATLEY KIRK, PRICE and GOULTY, 52, 

Queen Victoria Street, London, EC 537% 





WANTED, &e. 


anted, 10 in. or 12in. Level, 


in noes condition.— Address, G. W. B, M. 
Ryeland Hill, Bouth Osve, 8.4.0. J 106 








[Ocr. 31, 1884. _ 
Wanted, a Second-hand Com- 


pound ENGINE in good working order, high- 
promote cylinder din. diam , low-preasure12in dlam, 
in stroke —Apply, JOHN RUSSELL, Engineer, 1, 
Peal Street, Wolverhampton _ J 105 


a ee ee 


Wanted Immediately, 
Second hart 


aeuarentee good condition) 
WHE PORTABLE ENGINE, Horizontal Timbor 
Frame, Circular-Saw Bench, Combined, Planing 
Machine —Addregs, J 182, Offices of Enxainzrnine, 35 
and 46, Redford Atrect, Strand, London, WC J 182 


Lt of Machinery Wanted or 


on SALK fee “ENGINEERING REVIEW," 
weukly 1d —E & F N SPON, 16, Charing Cross, 








ee errr er ree 








London , or of all News Agente §202 
FOR SALB. 
or Sale, One Pair of 


Compound Surface Condensing 
MARINE ENGINES AND BOILER, 

180 HP Nominal H200 

J GILMOUR & CO, Engineoors, Glasgow 


ror Sale, The Universal Pulveriser. 
Will grind all kinds of Rofactory Materials, Ores, 
Stones, dc Weilghtdtons New --Apply, 0 E. HALL, 
Standard Iron V orks, Woshford Road ; Bhoffield 5346 
e ‘ n° 

Fe Immediate Sale, a VFirst- 
class €& jn SOREW OUTTING LATHE, all 
complete , beat muterials only - Addreaas, J 124, Othocen 
of Exaineknixe, Strand, London J 124 


Fe Sale, at much under cost, 


Ton ROCK DRILLS, with Acceesorias, made by 
Humboid, of Kalk bel Kbln, quite now —For further 
particulars, oddreas, MERUATOR, care of Davie 
and Co, Advortising Agents, Finch Lane, Cornhill. 

J 110 





yer Sale, Largest Stock in 


England, Engineara’ Machine Tools, Steam 
Hammers, Steam Enyinea, Wood-working Machinery, 
al! sire, Dost materials and workmanship, low prices, 
send for atook list —SCOTT BROTH ERS, Halifax 


for Sale, One Pair Marine 


ENGINES, compound surface condenaing, 
oylinders 14) in and Yb in dismeter, 141m stroke, 
complete with shafting, astern tube, and propeller, 
pen for fixing, quite new, first class workmanship — 
Appls, JAMLS REID & Co , 27, Martin’s Lane, Cannon 
Atreet, London J 148 





ee ee 





Her Sale, being superseded by 

enyinos of higher power maa! of High Presauro 
Condenaing STEAM ANGIN Cylinders, 26 in 
dian, 8ft Gin stroke, with cold water pump for 
same Oan be geen at work at the Manufactory of the 


LONDON PORTLAND CEMENT CO , Ltd , Northflect, 
Kent, to whom enquiries may be addreaned _, G ba 


fer Sale, by the Mortgavgees, 


the NORTHFIELD IRON WORKS, Rotherham, 
Yorkshire (Freehold) 22 
forge traln, Idin bur mi) 
“Colliers” tyre mill Railway and canal to works -— 
Apply to Mesera MAOREDIE & EVANS, Chartored 
Accountants, Sheflicld (i B2K 

he . 

K r Sale, Planing Machines, 

14 ft long by 6 ff square and 12 ft by bft, 
both with three too! boxes, Lathe, 16 in centre, 20 fb 
gap hed, serew-cutting and surfacing , Steam Ham 
ners, 1} awt, €46, 6 owt , 478 aed perrenyy by 
J Brown & Son, complete with anvel blocks, self 
acting and hand gear —-Addross, JOHN MOOKE AND 
CO , 32, Victoria Strect, Manchester Jil 


te 


1 

ker Sale,a Second-hand Plate- 
RENDING MAUHINE, almost equal te new, 

made by the Subacribors in the year 1880 , length 
between ataudards t4ft Gin net, dlumeter of top 
roller 21 in, undor roller 101n, all cast hollow and 
haying a malleable frou spindle traversing their whole 
length , worm and whocl motion for lifting and lower 
ing top roller, driven by oa pair of Coupled Engines of 
7in and 10 in atroke Waving been taken in part 
aymont of a larger machine, will be sold choap — 

‘or full partleulars apply to THOMAS BHANKS& CO , 
Union Ironworks, Johnstone, near Glaagow Jul 


TO CONTRACTORS, HARBOUR BOARDS, &c 


yer Sale,at Wicklow Harbour 

Works, 10ton Camoren  solf-Propalling 
Steam Derrick Crane, with 72 ft fib, Prinst 
inan §team Travelling Crane, for ‘'B"” slze grab, 
one specially strong Pricstman Grab, several tons 
Gin, by Gin Angle and Tee Iron, 40 tony Stuol Raila 
largo quantity wound sawn Pitch Pine, three good 
Harges, one especially good rectangular Barge, on 
which Prtestman Orane works — Apply to JOLN 
JAUOKSON, Harbour Works, Wicklow, Ireland, or 
9, Victoria Chambers, Weatminster. Alege 


Se ee 


ye Immediate Sale, at low 


prices fer cash 
Buoonp Hanp 
Alli COMPRESSOR, on air recelver, 2 steam cy l.nders, 
@in diam each, alroyltindor, #} in diam 
LANCASHIRE HOILER, 19ft Bin by 7 ft diametor. 
Twenty HORIZONTAL and VERTICAL ENGINES, 
cylinders from 3 to 20in dia. , weoond band and now 
10in TANK LOOOMOTIVE, by Fictohor, Janninys, 
and Co , ¢ wheela coupled. 
HORIZONTAL ENGINE, 81m by 28 in, with re 
et goar and winding drum, 8 ft 101in by 8 ft. 
0 


1 
10 ton SELF-CONTAINED WEIGHING MAOCHINE. 
% ton ditto ditto 


ECLIPSE ROCK DRILL, on tripod and weights, and 
about 60 Ibs. Atee] Tools. 
A New @HF CHAPLINS’ LOCOMOTIVE. 
For prioce and ful) caer to “ PHILLIPS 
MO LY MA Y ZR,” Newport. 
Mon, as Ses 4804 


Or Sale, One Pair Vertical 
ENGINES, indica 6 Oa 
be sven working at the CASH OOTTON 
SPINNING O0., Lid., Heyalde, wear Olfham, @ 407 


paddling furnaces, [8 in 
, Kulde and hoop mills, 








Ocr. 31, 1884.] ENGINEERING. 





ANT TO MANUFACTURERS, ENGINEERS, 
en AND OTHERS 


or Sale, the Valuable 


English, Frouch, Belylan, German, and United 
Atates PATENTS of New SEL¥ |} EKDINUG RATCHET 
BRACE, or Patenteo would associate with good Firm 
with established connection Thia Braco ix war 
ranted to give resulta superior to thore of any othor 
Self feeding Brace in the market A Brace can be 
forwarded at ono on receipt of 275 —Aduroas, J fee 
Offices of Exaixnen ing 


Modern. Engineoring Worle: 


to be LET or SOLD, situate in Midland 
Qounty on ¢ansl bank, and within collecting area of 
two important rallway stations, about 44 acres of 
tand (whieh can he increawed if desired) , excellent 
buildings, with steam power, mules for an neer- 
Ing manufacturing pu noe ly to W KA LEY, 
KIRK, PRICE& qOULTY Y, Albert uare, Manchostor, 
or f2, Queen Victoria Streat, Lo’ London, KU od 142 


roundry y to be Sold asa going 


fsoncern , well established and a good sannaatlen 
rfpply to CLLARLES MITCHELL, 84, Lord Strect, 


Liverpoo! 3112 
[eo Contractors.—For Sule, 


a First class Patent LOCOMOTIVE EXCAVA 
TOR, with Helf acting Grab, nearly now --Apply to 
K H HODGHON, Contractor, Workington J 100 


raction Lngine forSale cheap. 


This, with two Way ons will be SOLD, a barga m 
~—Apply to E 8 HINDLEY, Bourton, Dorset , 
11, Quacn Vietoria Street, London, KFC = =6d 2H 


‘nthracite Coal.  Pertectly 


Smokeless For Furnaces, Statlonary Boilers, 
Nursorles and Amoritunu Houae Stoves Also Silleu 
Sand Delivered at any Station in Fngland, In truck 
loads, 4 or 10 tous.—Apply, NORTON UERRERT 
ani x) , Llaueliy J 82 


Railway Contractors and 


dy 
rece ned PROPRIETORS —TO BE SOLD, 
quantity of Six and Laight Ton Senond hand 
nat W) Y WAQONS (in yood repair, ready for im 
mediate wee), cither for Gash or on deferred paymenta 
— Apply to JOHN PRESTON, Saw Mills, Church 
Street, Wigan ron 1% 

4 4 

ngines, Boilers, Steam and 
Electric Launches (Wood or Stuol} rupplicd 
uickly , pricea moderate ~- HENRY TIPPING & OO, 
Greenwich, London, Steam Ship Contractors, &o G BHO 
Steam 


16 HP. Portable 

ENGINE, high class, m w, with or without link 
motion reversing gear, FOR SALE on advantageous 
terms 8 HP PORTABLE STEAM ENGINE, high 
class, new, FOR SALK, cheap for the quality, with ® 
6ft pan Mortar Afill and a 5 tt by ft 6in Saw Table 
complete —For price, or to view, apply to BARROWS 
and STRWAKT, Enzinocrn, Banbury, Oxon f03 


ease s Machinery Oils — 


The beat and ehdapert in the »narket , succcas 
used and most highly spoken of by thousands of 
fe ding firms Users of «ti am power, before purchasing 
elsewhert, are invited to apply for port free avmples, 
oirculara, and hundreds of bond fide toxtimoniala, to 
JOHN BRADFORD & SONS, Liverpool | 5 





Hormbeam Plank, all thick- 


nesses, dry , warranted En Hsh growth , very 

large etook, cogs cut to any pattorn at moderate 
ricos —J KEEN, 204, Waterloo Bridge Koad, 
ndon, 8 E 6101 


oilers! Boilers !! Boilers !!! 


The Largest Atock in London of Corwlsh 

or Vortioa] Kollers for Saic or Uira from 2 to 80 horse 
wer —F BONK, South London Boiler Works, Long 
i Borough, Boilors repalred by practioal Biel 
hla 


[ies Locomotives, 4 or 6 


wheels coupled. Spocification and workman 
ual to Main Line Engines — Apply to R & W 
HORN Engineers, Nowcastla-on Tyne 
___ Bee Advortisemnent last ¥ a week, a at 


T ocomotive ‘Tank ines 


always ne stook or progross a WELL, 
OCLARKE and Rallway Foundry, Lecda, Sole 
Makors of WODGERS! PATENT WROUGHT IRON 
PULLEYS = ee Illustrated Advertisemont, page 34 


Locomotive Tank Engines for 


Main Line Lage Rigas ree Piedad mgt 
tractors, Iron Works, 
ton, equal fo ther fet oat Hallway 
os, and speolally adap sharp ourves an 
fen Rak. HA always be had at short notico 
BLA HORN, and Qo, Loco 
motive, Varina, and eer Engine Works, Gates 
head-on-Tyne LR 


Rey y tor Delivery 


One Radial Driing Machine, 6 ft arm 
ene léin stroke Shaping Machine, 0 ft bed 
One 12 tn ditto ditto ditto 

One 34 in centre Sliding, Surfacing, and Scrow- 
cutting Lathe, 14 ft yap bed 

One 10 in ditto ditto —- ditto, léft cap bed 

Ono 8in centre, ristn to 10 in contre, Sliding, Sur- 
facing, and Scrow ontting Lathe, 12 ft gap bed 

One 10 in atroko Slotting Machine 

Onegin by gin Punching, Shearing, and Anyle 
Tron Cutting Machine, 18 in gaps, to cut 4in by din 

by § In angles 








Qne 80 1in Pillar Drilling Machine 
GEORUE BOOTH & CO, Engineers’ Too! Makors, 
Halifax a2 a Cees AO 
AUCTION BALES. 
STEAM PLOUGH TACKLE, 
essrs, Woodman & Son, 


have been favoured with lustruotions from 
Mewra T G Robluson & Co, In consequence of the 
decease of the late Mr Joseph Robinson, to SELL BY 
—prtdglien in Lots, on Wapnesoay, 19th Novesrna, 
1844, practionlly without reserve, TWO COMPLETE 
Bin OF DOUBLE ENGINE PLOUGHING TACKLE, 
by Jobn Fowler & Co, comprising an efficiont outfit 


oe ele lng on an oxtenalve business. 

owe woek prior to tho Sale, by ordor from 
Mr RR Lower Mill, Ber seine ea or 
of the AUCTIONERRS, Homel Hempeteed, Herta, of 


wom also Ontalagues dan be obleiaed free by port. 





PRELIMINARY ANNOUNCEMENT 
TO MILLERS, ENGINEERS, BROKERS, & OTH 


heatley 


GQOULTY are (istinebed to SELL by PUBLIC 
AUCTION, at an early date, the whole of the Engines, 
Koilers, Rioo Milla, Dressing, Shelling and Separating 
Machines, Klevators, Oree vers, Shatting, Loose Plant, 
&e, belng the ENTIRE CONTENT of the well- 
known OakeTitns Kier Mii, Lis cemorls the premises 
belng required tor other purpose 

Further partigulara and Cataloy on athe be obtained 
shortly from the AUCTIONEERS, Albert Square, 
Manchester, or 62, Quccn Victorla Btreet, London, he Cc 

J 12y 


Be Feces | ees 


ENGINEERS’ PLANT AND MACHINERY, on 
WEDNESDAY, NOYFMEER 12th, 1584, at One for Two 
o'clock precisol y 


r. Bradshaw Brown 


BELL BY PUBLIC AUCTION In Lots, on the 
Promlses, 404, Thomas Street, Brick Lane, Rethnal 
Green, E, a BIUIP Horizontal Engine and Vertical 
Boller, a2 ft of 124n shafting, two Screw-cutting 
Gap Lathes, Nin and Gin ventres, Smitha Forye, 
Fan, ond Wind Pipe, Shaping Machine, 12 in stroke , 
Hmall Sct of Bonding Rolla, Drilling Machine, En- 
ginears', Bollermakers’, and Siniths’ Tools, Vauxhall 
Donkey. Pump, and ‘aldo the Lease of the above 
promises He d for an unexpired term of 20 years, at 
the low rent of £60 per annum 

Auctionecr’s Offices, $0, Feachurch Street, FC , and 
hxtate Oftces, MI Wal 1, ¥ ast 


—— -__ 


will 


NOTICK OF POSTPONEMENT 
The Wire Weasing Muchinery and Plant and Ma- 
chincry advortisead for Salo, by Publica Auction, at 
the New Sun Works, Burdett Road, E ,on Tuunspar, 
Ocrousk bth, 1884, by 


mM. Bradshaw Brown, 


POSTPONED until Further Notice 
Auctioncer’s Offices, 69, Fenohurch Street, BC, 
and kustate Offices, Mill Wall, EO J 190 





1s 





PUBLICATIONS. 


Just published, Svo Ba 6d , cloth (postage ed) 


The Principles and Practice 
Gb LEVELLING By F W SIMMS, M fist 

CE  Scventh Edition 
"The Text Book on Love ling im moxtof our Foyt 
neering Schools and Coble, ea’ — Kagneer J 136 
CROSBY: LOCH WOOD & Co, Stationsrs Court, EG 





S¥conb Eniiiosn, ReVIARD, Wiel ADDITIONK 
Just published, 46% pp , 6a half bound (postage 4d ) 


the Boiler-Maker’s Ready- 


RECKONER = With Kaampla of sa Ae 
Geometry and Templating For tho use of Plators, 
hiniths, and Rivettera By JOUN COL RTENEY 
Revieed by D K CLARK, CE 
; ‘A tellable guide to the working boiler maker "— 

irs | 
CROSBY LOCLWOOD & Co, Stationers’ Court, FC 


ae oe ee ie = 





Nixth Edition, price 2a 8d , cloth (postage 2d ) 


MMhe Engmeer’s, Millwright’s, 
ald MACHINIST'S PRACTICAL ASSISTANT, 
comprising a Collection of Useful Tables, Rules, and 
Data Hy WM TEMPLETON 
‘““keery mechanic should possess this booh ’— 
Building Niuws Lis 
CROSLY Lore Con & Gey Stationers’ Court, EC 


W EALE'S RUDIMENTARY SCIEN 


TIVFIC SERIES 


New Folunes and Aew Bditions 


AGRICULTURAL STRVE YING Ry Pro 
fossor John Stott = With 62 llustrationg 
FILLD IMVID MENTS AND MACHINES Ry 
Professor Jobn Scott With 183 Tiustrations 
LRARN IMPLEMENTS AND MACHINES (Scott) 
BRICKWORK Fimbodving tho Ucneral and 
Higher Priuciplesof Bricklaying, Cutting, and 
Setting, Ac By FE Walker 1 6 
MATILE MATICAL AND NAUTICAL TALES, 
with Treatise on Loyarithines (Law and Young) 4° 0 
STFAM AND MACHINFRY MANAGEMENT 
(Bale) 
MATERIALS AND CONSPRE CTION (Campin) 
NANITAKY WOK IN SMALL TOWNS (Slagg) 
MENSURATION AND MEASURING (Baker) 
TH COMPENDIOUS CALCULATOR (Gor 
man) 3 
A Catalogue of thea Series Post Free on Appliu ation 


CROSBY LOCKWOOD & Co , Stationers’ ('ourt, k C 
113A 


_ 
a 


to i 
io 


Po 


om 
roc © 


> 


dvo , Cloth, with Htustrationa, 6 


he Theories and Practice of 


CENTRIFUGAL VENTILATING MACHINES 
By DANILG MURGUE Translated by AL srta 
\ FNBON 
& & F N SPON, 16, Charing Crora, London 
35, Murray Strect, Now York I 76 











lujperial 4to 2 Yola Cloth, $08 , ifalt Moroce 0, 50s 
| ocomotive Engineering and 
the Mechaniwm of Railways A Trotiso on 
the praiples and coustruction of the Locomotive 
Lngine, KRaiwoy Carriages and Kajlway Plant, with 
Eaaomplos = tthiatrated by 64 large engras ings and 240 
woodcuts By 4] RAB COLBUKN and b K CLARK, 
Civil Enginge rx 
London “WM CO™ULIENS, 
Briduwell Place, bk C 


Demy 8vo_ —- Prive ls per podt, la 1jd Hilustrated 


he Story of the Battle of 


PORT FAID A Cha tor in the History of the 
Future Reprinted from ‘‘ Kngineenn Published 
at 85 and 48, Bedford Street, ‘Strand, Cy,and to be 
had at ail Booketalls and Nows Ayonta 





BONS, & CO, Limited, 


ARVs 


a kee ae ee ee 








Just published, impos ae ad 5a In paper covers, 


[the Petroleum Industry of|>- 


SOUTHERN RUSSIA By CH M/RVIN, 
Author of ‘' The Russians at Mery and Hurat,” * he 
oonnoitring Central Asia,” ‘“Tho Russian Campa paign 
"| inating.) the oe ‘he, (Reprinted from “ En 


ENGINSERING, 86 & 86, Bedford Stroet, Strand, 


Just published Demy 8.0, Price be 


Kirk, Price and THE DEPRECIATION 


OF FACTORIES & THFIR VALUATION 
By EWING MATHESON, Mo Issr CE 


fie a = 


D¥YPBRC TATION —The principles of depres inten 
expladned and the natal methuda of writing atl 
the lows arishuy frou wear aol tear or other carmen 
Divisdon into clawea Land Rulldlege and Pient 
Tho extent to whieh mainteasoce by repalo aul 
silditiona balances de ation = Fheaerta funda 
and sinking funda, th Diagrama, ‘lables and 
Branples 


PART I 


PART (1 WALUATION - Different kinds of value dafined, 


Value of n factory naan worry WeLerth OF af plopped 
orasdismanuiie) =  ftental Value. Hatenble value 
and prituipals of nasosamont The valuation of 
lou by a Trade atures bills of wie aud 
debouturu Tha loodlity of factories atid thes lr 
wumatenesa which dolirmiue miltubtity for part 
crlur trad « 


E.& F N SPON, 16, CHARING CROSS, 


AND GSH 
3h, MURRAY STREET, _NEW YORK 


Just Mite price Bu 6d 


MNhe Stability of Ships, by 


J C SPENCE LN Invt Naval pees 
Conuulting hugineer, Newcastle on Tyne Part ! for 
the une of Managers and Offic curs of Ships, explainy 1K 
a simple way the principles of stabuity Part Il, for 
the use of Naval Architects and Drauybtsmon, gry "cn tt 
new and easy graphic method of ditermining the 
stability of abips at all draughts of water and at all 
angles of hecl hsl4 

K & F No SPON, 16, Charing Cross, London 


100 pa a Rae free, Qe ld 


rhe Rolle Mill Annual, and 


MILLWIQGHTS ALMANACK FOI J855 

Containing hules, Tables, und mformation concerning 
Llour Malls, and gainding in general 

J DONALDSON, 17, Water Street Liverpoo! 


Post Free 7d 


Summary of the New 

PATENT ACT, 1888 By W LLOYD WISE 
(of Lincotn’s ium Fields, London) Member of Counc It of 
the Inatitute of Patent Agents, M Inst ME,M Iron 
and Stovl lust , Assoc Inst C FE, Assoo Inst NA 


Roprinted from ENGitxxring 
London Offloes of Exoinaering, 85 & 36, Bedtord 


19 








___ , _ CBtreat, Strand, WC a7Al 
Mngincering Review (Man- 
CHESTER) , published weekly, price On 
Penny —-K & F N SPON, 16, Charing Crons, London, 
or of all Nowa Agents 6262 
MISCELLANEOUS 
heatley Kirk, Price, and 
SOucEe. Ratablished 1850 
MECHANICAL VALUERS, AUCTIONEERS, AND 
ARBITRATORS 


Albert Chambors, Albort Square, Manchester , and 
____52, Queen Victoria Strect, London, ¥ C 


ineering Firms of Good 


ny 
Kr REPUTE, soon to admit partners or dosirous 
of sclling outright, are reayuested to oommunicate 
with the undorsymed, who have numbers of clients 
for auch —WHEATLEY KIRK, PRICE, and 
OULTY, 52, Queon Vis toria treet, London, BU 4926 


artnerships. — Gentlemen 


tactioal engineors) desirous of antoring cata 
blished Engineering concerns, are Invited to commu 
nicato with the iderighed’ who have numerous bons 
fide extablishmenta open to adinit auch  Roferences 
are givcn and required —WHEATLEY KIRK, PRICK, 
and GOULTY, 62, Queen \ i torla Ktreot, London, KC 


Parindge and Cooper, 192, 


FLEFT STREET, LONDON, Wholotale and 
Retall Manufacturing Ntatuonera Tracing Linen, 
Tracing Paper, Drawing Paper, Sectional Paper 
Mounted Papers, Continuous Papers, Pencils, Pens, & 
&o,, at reduced pricos Samples and prices tree 4041 


(jeorge H. Firth, Engineer 


and Merchant, 25, Piece Hall Yard, Bradford, 
England Engines, Tools, bittings and Kequisitea of 
all kinds for Fogineers, Contractors, Manufacturers, 
&e  Clerk’s Gas Enginos_ h1s4 


[proved Patent Biee-Clean- 








ING MACHINERY manufactured by GFORCF 
PAWAFY WITT, 30, Mark Lane, London Patent 
Machines for taking owt Unbulled Grats, alao for 
burning Rice Hulls  Uyrhest Awards atthe Paris and 
Calcutta Fvbibitions ssa 
Hjogineering Repans — and 

SHOW ROOMS -—M PoWIS HALF & @ 


hep to sive NOTICE that they have openrd LONDON 
KEPALR SHOPS AND SHOW ROOMA at Appold 
Stroet, Finsbury, EC Q@uear Proud Street Rtation), 
where thes dntend keeping a selection of thar WOOD 
WORKING MACHINERS, GHINDING MILLA EN 
QINLS, CONTKACTORS PLANT, GAS ENGINES, 
& Engines, Rolors and) Machinery thoroaghls 
tested and repaired  Juapections and valuations, 
&e , undertaken J 70 


wportant to Hngineers and 


METAL TRADES - Very iseop Dranung Pura 
Water (Patent 6,066 84) --Lbor particulary and equi 
table torms, upply, SMART, Buckhurst HN, Reaaos 


Adas 
pthe Drawmg and Tracing 
OFFICE, 

COPTHALL HOUSE, 

TFLPORAPE Hrebrei, Mookaaiy Singer, FC 
Engineating und Architectural Drawings = Tracings 
of cvers description Working Prawings made from 
rough sketches & _ SOHN B THORP 6327 





rawings, Plans, Tracings, 


&o , executed with Accuracy and teh, on 
modorate terms, by MESSER and THORPE, Mecha 
nical and General Draughtsmen, 86, Quality Cou 
Ohancery Lanes, WC | 


M and T. aro thoroughly practical Engincers. 








rucible Stecl Castings.—The 


Advertiser undcrtak« « to fostruce Viens in the 
Shoffluld Method of Mixing, Melting, Moulding, and 
Annealing for all deweriptionn of Crucible Staal 
Castings, and would Supermtund the Breton of 
Luildings and Furnaces, or adapt thoae already 
existing, and would guarantee full anecons for a fixed 
min - Address, d 11u, Offices of EwortkenisG, di and 
é@, Redford Street, Strand, London WC J Ti 


Bes & Copper Boiler ‘Tubes, 


—MUNTZS au AR QOMPANY, LIMITED 
French Walls, noar Binningbars — Maynifacturera of 
Holld Drawn Brass and Copper Boller Tubes, Con- 
donser Plate and Tubes, Purp Rods, Screw Bolte, &e, 
London ents, CHARLES MOSS & CO, 23, Rood 
Lane, Lon on, KC 533 


Nunpowder Machinery Is 8 
apeciality of JOHN HASTIF and CO , Kilblain 


Engine Works, GREENOCK = Also Patentuea and 
Makers of the most cconomical Water Pressure 
Engines ever constructed oe ; 2476 





ITALY | 


ritannia Company 


(Make ra of Lathes to the British Government), 
COLCHESTER, FNGLAND, 
Are open to 
APPOINT SOLF WEMOLFSALE AGENTS in Countrice 
in which they are vot represauted 
Give references when applying for above  aiberal 
terms toa gem! firm 180 varieties of Lathes 6174 
SPECIAL MILLING MACHINES, with (ft whiten 


THE STAFFORDSHIRE 


Wheel and Axle Company, 


LIMITED, 

Manufacturers of MANSELL WOOD WHEELS, 
RAILWAY CARRIAGE and WAGON WHEELLAS and 
AALES of cvery deacription 
HAMMERED USES AND OTHER FORGINGS 

SPRING HILL BIRMINGHAM 6300 


Mlhe Ashbury Railway Carnage 


AND BION: OCOMPANY (Limited) 
Openshaw, Manchester, 
Manufacturers of ovor, deseri ition of 
RAILWAY CARRIAGES AND WAGONS, TRAM 
WAY CARS, RAILWAY IRONWORK, Caorriagzn 
and Wagon Wheels, Axles, Iron Roofing Girders, 
Turntables, Wator Columns, Water Tanka, Pumps, 
Trovalling and Fixed Cranes, Swit hes, Crosangs 
& &c Wayons bullt for Cash, or for doturred 
Payment - — London Offiec 28 Quran Street, kr ae 910 


idland Railway Carriage 


AND WAGON renee Limited, ABBRY 
WORKS, SHREWSBURY, & BIRMINGHAM 

Manufacturers of RAILWAY CARRIAGES, TRAM 
CARS, and WAGONS of every deacription, for Cash, 

Deforrod Payment over a kerien of years, or an hure 
RAILWAY WHEELS and AXLES, AXLE BOXES 
WROUGHT IRON KUBFERS, aud FORGINGS and 
CASTINGS made to any Pattern, Spocufliatian, or 
Drawing Builders of the Portrush klcotrio Trameare 
DN ARNOLD, General Manager 6012 


he Metropolitan Railway 


CARRIAGE & WAGON COMPANY (Limited), 
SaltlIny Worka, Binningham, Successors to Moessra. 
Joanpu Waiwitt and Sonn, Manufa turera of Ra:lway 
Oarriages, Tramvay Oars, Wagons, and Railway 
[ronwork of every descri tion 

RAILWAY CARRIAGES and WAGONS bullé for 
CASH, or UPON DEFERRED PAYMENTS EX 
TENDING over a SERILS of YEARS 

A large number of COAL, IRONSTONE, BAL 
LAST, and other WAGONS to be LET on HIKF 

Manufmtory and Chiof Olfivo—SaLTLaY Works 
BIRMINGHAM 

Branch Wagon Works— Fast Moors, Carpirr 
and Graat EasTnan RAGWAY, PaTResOHOLOl 

oo Oficue~ No 66, ,GhackcuuncH Stan, 


Burham Brick, Lime, and 


Te 

CEMENT COMPANY, LIMITED, 

NICHOLAS LANE, LOMBAKD STREET, EC 

Loxpon Dapota 
BURHAM WHARF, BELVEDERE ROAD, 
LAMBKTH, SE, VICTORIA WHARF, AND DRAW 
DOCK, NINE FLMS, 8 W 

GALT BRICKS, Cornice Tiles and Tubes, 
Chimney Pote, Drain Pipes, &o Grey Stone Medway 
Lime, fresh from tho Company" ) Kina, dcubvered in 
barge loxde alongsida or by the van toad, é&e, from 
the Com eee y's Depét Plaster of Paris, PORTLAND, 
SHEPPY, and ROMAN CEMENTS, aa ‘nanntacturod 
at the Com 
the River 














uoins, 


ys Works, Burham, on tho bankas of 
cdway, and at Muraton, near Sitting: 
bourne, Kent 
Bricks, Tiles, & , of anv dealgn made to ordar 
GREAT CULAND CLIFF HYDRAULIC LIME. 
This Lizue Ia N eddie hydraulu, of great strenvth 
and tenacity, I€ acta readily under water, and becomes 
yer) has in aashort timo 
PARR AND STRONG'S PATENT COMBINATION 
(See Buuder, May 16th, ts08) 
The Burham Hrick, Lima, and Cement Company, 
having been appo'ated sole inanufacturerw, are pre- 
to Supply Tubos for the Crilular Walls, &o 
Prleea and arg Neyer forwarded na pheation 
PETHER’S PATENT DIAPFR BRUKE, 
mannfactured only hy the Burhan Urick, Lune and 
Cement Company 
A great varioty of designs are prepared for dtaperod 
surfaces, wtring COurKes, Circular columnr, window 
heads, && , to he scen at thoir London Dopot. 520 


RICHARD'S PATENT 


STEAM ENGINE INDICATOR. 


Sole Manufacturers 1 Scotland 


HANNAN & BUCHANAN, 


79, ROBERTSON STREET, 
GLASGOW, 
ALSO MAKERS OF 


Bourdon'’s Patent Pressure 
Vacuum and Conipound 
Gauges, Engine Coanters, 
Engine Telezraphs, Reédu- 
emg Gear for Indicat 
Engines, Salinometers, Ther. 
mometers, Lever Clocks, , Ee. 

















ed Tg ee pi ga ee em a ea apres iar pep cas 2a ne 
seer rt re a 


Vauxhall Donkey Pumpa——(| 7 25ST O8_PNGLAND- 


Purchasers on the Continent are cautioned 
azalnet servile imitations of these wall known Pumpe 
now being manufa tored in Germany Orders should 
he given through our accredited Agents, or sent direct 
to eur works All! sivea are in stock ‘Teady for im 
mediate delivery - ALEXANDER WILSON ‘and CO , 
Vauxhall Iron Works, Wardsworth Road, London’ 


IRON MORKING MACHINERY, |: 








CRAIG & DONALD, 
TOOL MAKERS, 
JOHNSTONE, near GLASGOW, 


Makers of overy Class of Tool for baad 


SHIPYARDS, CIRDER AND BOILER 
WORKS, atso Fon ROLLING MILLS. 


IMPROVED HAND-WORKING TAPS 


JOHN H. WIDDOWSON 


(16 yoars Manager at a Joveph 
Whitworth's and Cn 


FKNGINEER, Manufacturer of sorewing Tei eaketae 
Working and peeoine Taps, &a, to Whitworth’ 
dard Threads and Hires, 


Britannia Works Ordsall Lane, Salford, 
MANCHESTER. 6147 


Pros Lists Fare ON APFLICATION 


POLLOCK, MACNAB, 
AND HIGHGATE, 


Engineers, 


SHETTLESTON, 
GLASGOW. 


SPECIALITIES : 
BAND SAWING 
MACHINES 
PUNCHING AND 
SHEARING MACHINES 
STEAM HAMMERS, 
FUEL ECONOMISERS. 


J recea df Lithoqraphs 
on appbecation 176 


JOHN | NORMAN & CO. 


(LATE OF PULTENLY STREXT), 
KEPPOOHILL ENGINE WORKS, 


GLASGOW. 
Engineers, Millwrights, 


4nb 


Boilermakers, 
High and Low Pressure Steam Engines, 


POANT FOR 


Distilling, Refilmng, and Coolhng 
Paraffin & other Oils. 
HYDRAULIC & FILTER PRESSES, 


Machinery for Degorming Malze for Brewers and 
istillers, under Muir's Patent. 
FLOUR, CORN, AND RiCh MIL iL MACHINFRA 
Roller en (Chilled Rolts Ground 
d Re-Fluted ) 
SUGAR MILLS we SUGAR REFINING PLANT 


WATER WHEELS AND GEARING 
For tranwniltting power 


apo MARALa Curvina 4Nt GHANITE 
Posting Macntiaggy 


LAND-ENGINE AND MARINE BOILERS. 


Malleable and Cast Iron 
TANKS AND OCISTHRNES. 












Woon, Bross, 


Plans for Build Designs and 8 fications for 
Maniiaece: an the Newest and niost improved prin 


RPNUINE ORLY. WEL. b1, 1004. 








ee AGENT? 


Alison Broa, P: Patent 


ents 

AND MEOHANICAL DRAUGHTS 
ram Colonial. Lano, Holborn, London, W.O. Britiah, 
and F no Patents obtained Searcher 

we registered 


de. ‘Derigus ond rade Me e Marks dt} 


te es 


Patents —Mr. E. P. Alex- 


ANDER, Fel Inst. P A, of moro than aay 
years’ practioa! experience In patent matters, und 
takes all business connected with BRITISH, COLO 
NIAL, and FOREIGN PATENTS, and REGISTRA- 
pei ‘of DESIGNS and TRADE MARKS at moderate 
es. OFFICE for PATENTS, 86, rata Bo 
dings, London, WO 


Brewer and Jensen Sinuc 
to transact business connected with Patents and 


| HODGKINSON & CO.’S 


HAND-MADE PAPERS 


PLSEMouwren. 107) Drawings, Specifications, Account Books, &c. 


PATENTS OR SPECIALITIES INTRODUCED The most suitable for Engincers and others, 5268 
Businkas COnNEKFONDERCE oR babe IMIkS ATTENDED TO OAN RE DETANNED THROUGH ALL STATIONERS. 


illlcennsesadeetecentreend se nal 


IW 


SPECIAL ECONOMIC CORED RODS. SOLID RODS. BATTERY PLATES. 
Wwoonmseovus!s & HRAWHASAON, 
11, QUEEN VICTORIA STEEET, LONDON, E.C., 

SUPPLIERS TO THE TRADE OF ALL ELECTRICAL APPLIANCES 


G. MUIR & CO., 


MANUFACTURERS’ AGENTS, 




















tlons at most moderate os na hago 
Aft the demand thix season for good quality Are Tip ht Carbons ty anticipate! tu show a conaldetable incrense on furmer yearn, | yy AL post free Established 1844 —Ofices ° 
dl have wade extensive areaugetnente to deliver large or mmall yuantities on short notice Bd Lane, London 
Mpecial Crave” “Rpeclah Poa We the Prades” weice Hinw'os applicaclak y= | To" t cae a 
~ CE frien Invited. Ne c ned 
(Emauiries lcd co tttate Sibiesnn eee cbha pilin atents.—Mr. William 
BROOKES, Assoc. Inst. 0 E., Fell Inst. PA. , 
established more than 80 years. cara. — BRITISH, 
OOLONIA 


and FOKEIGN PATENT AGENOY, 
66 and 60, Chancery Lane, London, W 0 8529 


( ‘ravens’ Patent Office, Ioeeds, 


—All branches of business connected with 
Letters Fatont for Inventions, and the stration 
of Designs and Trado Marka transacted, at home and 
abroad TERMS MODERATE. Cilroular of Informa- 
tlon Gratia - Addross, Messrs. T K CRAVEN ane 
SON, Consulting Enginocrs and Patent Agents, 24 
Victoria Chambers, South Panule, », Leeds Pe 8738 


Inventors. — Harris and 


Oo 
T MILLS, Patent Ayonta, £3, Southampton Build- 
Inga, London, W O , Katablished 1866—-man 
viously with’ tho late W Carpmael_UNDERTARE 
all BUBINKSA connocted with patents for inventions 
In the United Kingdom, the Colonies, and all foreign 
countries. NINE MONTHS’ PROTECTION £4 da 
Attendancs in the provinoes at moderate chargos 6344 


Jnventors’ Patent Right. Asso- 


CIATION, Limited —Retablished for tho purpone 
of obtaining British, Forelgn, and Colonial atau 
umicr a) Spa Scientific and Loge advice Design 
ond Trade Marka registered Ilandbook of new Patent 


Law gratia = For information, addross 
AMBKOSK MYALL, CE 5028 
21, Oockepur Street, London, § W Managor 


philly ps and Leigh, Engineers 
and Patent Agents, 22, Southampton Bulldin 
Chancery Lane, Léndon, WC Tinmediato Protection 
obtained for Invoutions, Trade Marks and Designe in 
all Countnes h242 


be Patents and Designs 


PROTECTION SOCIETY —Tho attention of 
Inventora and = others - peacualy Jarge firma— 
lntorosted jn Patante and a js onlled tc the ad 
vantages of this Soolety rospectus and full in- 
formation ;ratia on application vo to the Heap OFrilog, 3, 
KING STREET, CHHRAPSIDE, LONDON, EC, or of 
the Gencral Agenta of the Hoclaty, Muaars STUBBS 
and GU , 42, Gresham Street, London, KC Branches 
in the privetpal towns and abroad 


the New Patent Law. T6 


Inventors Te Eee PATENT OFFICE 


ay 


1!) 
ls SUEDE Manette U iit ia 


| Sigel | i 





London Office: E. E. WIGZELL, 37, 
Liverpool Office: TAHOSKING, 18, Strand Street. 
Glasgow Office: ALEX. - YOUNG, 47, Waterloo St. 


ene a ee 


Established 1888 G F REDFERN, 4, South Strect, 
Walbrook. Finsbury, London, also at Paris and Brussels Pro 
viaional Protestion £3 % French Patent £7. 


Bel- 
gian £8 Olroular gratin. 2900 


New Patent Law, 1883.— 


Just Publishod, Sth Edition, entirely revised, 
Handbook of Patent Law, in plain English By W Pp. 
THOMPSON, F Inst PA British Law, 6d, all 
Countrica 28 6d Manual gratia = Post tree from 
W P THOMPSON & BOULT, Patent Agents, U, Lord 
Btreet, Liverpoal , aud 92k High Halborn, don 6857 


Patent Oftice, Glasgow. —W. 


R. M THOMHON & Co , 1, ee Street 
The INVKNTOR’s suns a oon lete Handbook on 
Patenta, Designs, and Trade Marks, way be had 
gratis, 4771 


atents. — Messrs. Vaughan 
and SON, British, Foreign, and ee Patent 
Agents, 57, Chancery Lane, wo transact overy 
description of business connected ‘with Lettera Patent 


LAUNCHES 








for Inventions “A Guide to Inventor” froo by post. 
Establivbed 1863 607 
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Im STOCK OF PROGRESBH. 


SPECIAL ADVANTAGES FOR SHIPMENT TO ALL PARTS OF THE WORLD. Improved has Valves. 





ALSO MAKERS OF 


VALVES 


Mm WATER, STEAM, 
a AMMONIACAL 
} LIQUOR, 

TAR, 


AND 


CHEMICALS 
AND ROLE MAKERS OF 


al" Beale’s New Patent Gas Exhausters. 






READY FOR 


i) -) B OILERS “nh. 


IMMEDIATE DELIVERY. 
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Stock and Price Lists on application. 
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With this week's Number i ig igsued a Special Supplement, containing a Classified Index of the current Advertisers in ENGINEERING. 
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Daxter, W J, & Co yo! Clayton Howlett& Venables be | Farwley tron Co 1 ta "Wo Hunslet Kngine Qoinpany at Ditts ditto a7) Palont “team Ki dler Oo tT dlark aA Rineary Wheel & Webb & Son Wn 
Beardmore, 7 a W Hi | Clyda Rivet Works Go Ferothough John & Sone 92 Munter & Kngtiah Marshal) Sona, &@io Lid 4s Paul M ato $i Machine Company JA Weir Gi ad ! 
Heateon, J & Hon 40 | Conibroukdalato Ltd ss Fielding & Platt : dndin Ihubber Gutta Per "i Martin (3 ats an thor & Ran 10 Slwke Patent Cerinsling Weeldleaa Steel Talis ¢ > 18 
Bedfurt, J 4 Bona + | Cochran & Co Lad Firth Glee H l cha, & Telegraph Works | Marthi WA &Co at Elattlipa Charkea bb Alm Kine ¢ > X Weatumato 44 
Bell J is! Goehrane J 1, Flawing A B,&Co, Lvl 19 €a 8 | Massey B aH 1 PRU pe & Leigh 4 “inith & Coventry 1H Whitnn & Waven | 
pallens Joho If |] Oockahott and Jowett 41 | Forreatt & fon 1 Inventers Patent Hight | Mather & Platt mi Phosphor Rionie Co Tho trotth Bros de ¢ 40° Whi towaan J tt ‘ 
Boliwviite J ado _4| Cates Henry J ty Forsyth Mtiter, & Co Id Ansociatingn 4! Mather @ RB 44 Deking Hephinn & bo J2 0 Bath & Wilabaw Va Wiljane a Bb anaan ! 
¥, & Hon We, Coley H | Fowler, J & Co 4, laa Foundry & Engineer 'M Dowall John & Bona ) Pitt Brothers 4.0 Mdmuth Ho bord 1 Wikuiams Wot 19 
Rememiny Lo ato tld 1) Copeland, J & Co 4) Frans & Co \ hug Go 1 Mead, FM Abs 19 Plenty @ Bon %. intth Parfrey &Hiteninga Jb Wilenon Alovr Ato 1Ad 
Billington 4 Nowton 11 | Cownps, éhelilon & Co ot! Gallowns W & J &@ fon | Jackeon FP OR Als 4%| Moasuree Broa. & Co a; Polluck Maonslé Highgate 40 Smith Thos ai ito chitls rR 
Binninglam Battery and (ralg & Donald 4 Qandy Muurice () Janeane PatentCoking®o 2) Meraey Forge, Lut Ro lorter Jolu H 440 Bpenesr & i+ }H Witton HoM i 
Matal Co 4!) Uren tne & Clo it Cirbuis t€ € , &€0 410 fossa, Josaph & Roo to Masser & Thorpe s frat a balont Candela | Been ar TR ah fd Wialacs J oH a&ta 4 
Wiack Hawthorn & (4 $\ raven [ FP & Bon 4 (¢alner WoF & Us -!) Jessop Wo & Bons J4 Metropolitan Railway (ar Fula tmeter Puyliusertn, Co 4peucer Johu & Bonn 1 Winter jf 14 
Ajair, ( eorge J0)) Camanipton Bion ba C lusgow Hydraulic horgetie 0.0 Totnmon & Dilys }&@ ii! chkweand Wagon lo Ltd 1 Ld It “taflulisnire Wheel and Werth & Passon i 
Waka Jobin av] Croppton HR A Co ) Gleuboizg Union FireClayGo 44 Tesdun T B Hon & Cam Middieton & Co 11 Itayoatne & Co th Axle la 4 tn citi af 
Fiiwluner & Jones 14 | Ornaaley Bros 7 tai 1! Glover & Tebeon 7 mens of, Nidjand Railway Carriage Raliway Sloapes Supply dtauley WF PY Wepnmam & Ata b 
Bouse F G $&P' | Cromley Choa 1°) Goeodfelluw & Matthews WG Kiya, Joseph, & Co Ba | | and Wagon Co, [AL 3 fo Ltd 4? Atagnal J Po Wowkiian Carant €o I 
Booth Geo & Cu Ih} drowley Joo & Go 10) (loolwin Janes & Ce It Keen J ue Miller & Roun }  Ramebattom J 13 IMtte TO Farrow amd Op Pa 4 
Boulten W HF Daviteh HO aCe vO) Greives Fhell & Lakety 12) Keenan M 19 | Minor) ( " Haneome 4 & Ce ‘ Steel Company of Moot land TA Ve rhubira Ciel in Steal 
Bowling tran fo Lael Darbiyton Steal &@ Tran fo 17 déreen Kulward & Kon 4d Aol! Thos «& Hon 1 ) Monernelf J Hatsclien & Raplor Mtermme ] &toe Li ta ] Ca lings Foumdry 
EIweaer Y=. 


Address: LANDORE, R.S.0., SOUTH WALES. & 
DIPLOMA OF HONOUR, VIENNA, 1873. GOLD MEDAL, PARIS, 1878 






4 London Offices: 3, WESTMINSTER CHAMBERS,S.W. 


> 
5 CONTRACTORS TO THE ADMIRALTY, BRITISH & FOREIGN GOVERNMENTS. 


MANUFACTURERS OF STEEL PLATES FOR BOILERS, BRIDGES, SHIPS, & GENERAL WORK, 


SHEKFTS, ANGLES, TEES, BULB BEAMS “88” BRAND: SPECIAL QUALITY FOR BOILER FURNACE PLATES, WHICH ARF ni ILLUD FLANGED. 400! 
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AXLES, FORGINGS TO 10 TONS, CASTINGS TO 15 TONS — INGOTS, BLOOMS, BILLETS, BARS, WIRE RODS, RIVETS, &c 
is : Se : am d ee 


ROSS & DUNCAN, 


i WHITEFIELD WORKS, 
GLASGOW. ,, 






MARINE ENGINES OF ALL SIZES. ~ gy - 
BREMME’S PATENT VALVE CEAR, ‘*% sale" - | 


Supcrseding Link Moticn aT me 


DUNCAN'S PATENT ENGINES, 


Rest for Launches Reversing dy Yale Uh Expansion 


_ DUNCAN’S PATENT PROPELLER. 





The AUTOMATIC “RESTARTING” INJECTOR 


(HAMER, METCALFE & DAVIES'S PATENT.) 





Important to Locomotive Superintendents, Marine Engineers, and others. 


The above Injector is perfectly automatic in re-starting, and consequently can be safely applied yuder conditions 
where an ordinary Injector would be a constant source of trouble and danger No matter what amount of vihration there 
may be, this Injector may be safely relied upon. They work equall well fixed cither above or below the 
feed water, and are the only lifting Injectors in the market that will re- “start automatically. 














PRICES AND FULL PARTICULARS FROM 


The PATENT EXHAUST STEAM INJECTOR COMPANY, Limited, 
4, ST. ANN’S SQUARE, MANCHESTER, 


Who are also the Bole Licensees for the “EXHAUST” . INJECTOR, which foods the Boiler r by means of the Exhaust Steam | 423) 
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MODERN MACHINE TOOLS. 


BROWN'S PATENT SCREWING MACHINES. 

POWERFUL DUPLEX LATHES, for Heavy Cutting in Wrought Iron and 
Steel. 

MILLING AND PROFILING MACHINES, for Locomotive and Heavy Engi- 
neering Work. 

SPECIAL BRASS FINISHING a 

cgi, pee ae IMPROVED PLANING MACHINES, up to 10 ft. square. 

eae eee SPECIAL MACHINES FOR LOCOMOTIVE ENGINEERS 

salience NUN PATENT WHEEL-OUTTING MACHINES, for Outtimg any number of Teeth 

without Ohange Wheels. 


SPECIAL LATHES, for Turning and Finishing Studs, Screws, &c, from the 
Sold Bar, 


KENDALL & GENT, MANCHESTER. 


prea AGENTS FOR THE LONDON DisTRIOT-HOPKINSON & PRINCE, (5, WALBROOK, E C. 
BROWN’S PATENT SCREWING MACHINE, AGenta FoR AusTRALIA-LISTER & CO, 30, Kina StraetT, MELBOURNE d245 
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CASK. MAKING MACHINERY 


The Best Machinery for making OASKS and BARRELS of every kind can be obtained only of the 
PATENTS 40 SOLD MAMWUEFACTURERS, 




















Head Rounding Mac Machine. 


—_ i, a . ee 5 ae 
Stave Jointer, | Trussing Machine. e Chiming & Crozing Machine. | Head Tolnter 





FOR WHICH A GOLD MEDAL HAS JUST BEEN AWARDED AT THE FISHERIES Se 


A. RANSOME & CO., STANLEY WORKS, CHELSEA. 


GCAUTION.—The notorious success of A. Ransome & Oo.’s Cask and Barre] Machines having caused them to be copied by other Engineers, Purchasers 
are advised to ascertain that any Oooperage Machinos they may be offered do not infringe any } of A. R.d Oo.’s Patenta 1008 








7 ho pares Yate gl ‘ irae j a ora 5 fae Sen ire L vo 
Canting Band Saw Machine Dimension Sawite Machine, Pattern-Makers’ Bench. pater Makors’ lathe Planing and Jointing Machine, Baw eer 
ILLUSTRATED algerie FREE ON APPLICATION AT 6087 


WALKER ‘BROTHERS, 


ENGINEERS AND BOILER MAKERS, 
PAGEFIELD IRON WORKS, WIGAN. 


WALKERS’ PATENT 


AIR-COMPRESSING HINGIN HS 


For COLLIERIES STEEL WORKS, & , and as supplied to HER MAJESTY’S GOVERNMENT for INDIA 


WALKERS’ PATENT QUIBAL VENTILATING FANS, 


For Mines, Collierles, Tunnela, Sewers, &c |= Diameters frotn the amallost alze up to 80ff With Simple or Compound Condensing Lngincs 
MAKERS OF THE GUIBAL, SCHIELE (his latest Patont), ano WADDLE FANS. 


LOCOMOTIVES, STEAM HAMMERS, Patterns up to 20 tons. FORGE and ROLLING MILL PLANT. WINDING, HAULING, and PUMPING ENGINES. IMPROVED FEED PUMPS for BOILERS. 
BTHAM CAPSTANS, Patterne for lifting up to 60 tona. OVERHEAD TRAVELLERS AND OTHER CRANES 
MORIZONWTAL AND VER TIOAL, STATION ART, AMD LOooomMoitiv®l BOILERS. 
lron and Steel Forgings,  Horsontal and Vortioal Enginos, Gondensing and Non-Condensing. Roofs, Girders, Bridges, Pit Cages, &o, and all kinds of Iron and Stee] Work. 


WALKERS Patent, as adapted to Bessemer Blowing Engines, is now in successful operation at the 
following Steel Works, and is about to be applied to other Engines for similar purposes :— 


Messrs. BOLCKOW, VAUGHAN and CO,, Eston, Middlesbro’. 
The DOWLAIS IRON CoO., Dowlais. 


. CHARLES CAMMELL and CO., Cyclops Works, Sheffield. 
» the DARLINGTON IRON and STEEL CoO., Darlington. 

,»  tcthe WEARDALE [RON and STEEL CO., near Durham. 

, Lhe NORTH-EASTERN STEEL CO., Middlesbro’. 


And to nearly 200 other Engines for a variety of purposes throughout the country. 


The udvantages afforded by the application of the Patented Valves to Bessemer Engines, are a greater endurance than has ye 
been attained by valves worked ecoaluou or tbe (eccentrics, &c., for the valves not being required), and an almost bet 
wlsion of the whole of the compressed air from the cylinders. 4103 
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DEREDGING 1 PLANT. 


| HOPPER 
DREDGERS 


With all the 
most modern 
improvements, 





‘ingle and Double 
DREDGERS 


fo raise up to 

000 Tons per 

1our, from any 
depth, 

ind adapted for 

2utting in front, 

in centre, or at } 







— 
| 
| 







sides. il , to raise up to 
Suited for River | | 1,000 Tons per 
Rusa” | me ee : : =e hour, and earry 
or arbour er 5 ; anit z 
Work of every | 7% hla me their own spoil 
description. pas eas : tay 5 | 
en mate a ae ai e eh a ee = 
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For Particulars naela fo. I. McINTYRE A CO. PJ ISLEY. NCO GLASGOW. 


BRAKE WORK. 
T (j H 7 F () R () WAGON IRONWORK. 
GLASGOW HYDRAULIC FORGE C0., LIMITED, Sentinel Works, Polmadie, caso, and Canal Road, King’s Cross, London, ° 














R. HORNSBY & SONS, Ltd., 


[Estabisned] General and Agricultural Engineers, Ironfounders, ied caiiiien ac. {sie | 
—— MAKERS OF ---- 


IMPROVED STEAM ENGINES 


= , F EVERY KIND, from!tol0OHP. fF] 


Yi = HORIZONTAL 
PORTABLE of MA Bp. RZONTAL 





Wath Inside or Outside 


Both Snaple & Compound, 
Cylinders 


with or wathout Conmden cts 


SFMI-PORTABLE a fa = 2h. 2. 24 Undertype Stationary, 


With Inside or Outside 
Cyluiders 


VERTICAL 


WITli 


CROSS-TUBE avn: 


With o: withous Condensere 


ee ae 


HORIZONTAL 


WINDING ENGINES, 


BoTu 
Direct acting aud with Gearmy 


VERTICAL » 2 a ea : ee eS en re: 


wnt Automatic kxpansiou Gear 


CAN LJ. PITILD TO Most 


Hane 
lth 


hi 





iH 
Ih 


Vertical Tubular Boflors, OF THRE LANGINES 
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NEW COMPOUND UNDERTYPE ‘STEAM ENGINE, WITH LOOOMOTIVE MULTE UBULAR BOILER AND PATENT AUTOMATIC EXPANSION GEAR, 


BOILERS : nba famnish, Vertical, Cross-Tube, Multiiubular, Kgo-Ended, ete,, ete. 


The New Hornsby 1884 Twine Binder, winner of the First Prize of 100 of the R.A.S.E. at Shrewsbury (August mr to the 13th, 1884), and the First 
Prize of £100 of the Highland and Agricultural Society of Scotland (being the two largest prizes ever offered), besides other high-class Awards, 
Particulars of the most modorn improvod and successful Agricultural Machinery, including the R AS KE First Prizo Mowors, Roapers, Bindors, Plou pn Drossing 


ters, Root Pul &c, SEE ILLUSTRATED CATALOGUES i English, Fronch, Gorman, Spanish, Russi 
: Moaohines, Cérn Soroens, Turnip Cutters, peel oe ari PORT FREE llontl Pp ssian, 
wf 


“ie PLOUGH SHARES OF CHILLED CAST IRON, WROUGHT IRON, MALLEABLE IRON & STEEL, OF PATTERNS TO SUIT EVERY VARIETY OF WORK, AND MADE TQ LOGAL PATTERNS IF DESIRED. 


@ most important Exhibitions and Trials since 1874, R. HORNSBY & SONS’ Specialities have gained 69 GOLD MEDALS, 126 SILVER MEALS, and 
| 323 FIRST PRIZES, from which the following are extracted —- 


iMetERDAM KAninrrion——TWO GOLD ayp ONE SILVER MEDAL, Car) Town AericttitriL SHow FIVE FIRST PRIZES 






LECTRICAL Exuipition, CrystaL Palacr—GOLD MEDAL, Nanosar AunicurteraL Socuts oF Victornia--TWO FIRST PRIZES 
MaLnovinse INTERNATIONAL Exuinition~-FIRST AWARD rok Ge\prat CoLLictios | Ban Stn Auns, Frivcr—FIRST PRIZE (GOLD MEDAL), tor Cortierios ot 
oF MACHINLRY Horssny’s MowFns 
/ Sypxny IntTrRVATIONAL Exurpirion—FIRST DEGREE OF MERIT ror Rearers, | Nrrrematrer Brry, Fravcr—FIRST PRIZE (GOLD MEDAL) 
MOWERS AND Provous, any HIGHLY ComMFNDED FOR ENGINFS AND THRASHERS SAnuers Trias, SPaiN—FIRST PRIZE, GOLD MEDAL, ro Brvorg, bodes other Prizes. 





SPITTLAGATEH IrROnmW WORKS, GRANTHAM... 
dndon Office : 84, LOMBARD STREET —(Telephone No. 1204.) South African Depot ; EDINBURGH BUILDINGS, DOCK ROAD, CAPE TOWN. 
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“METALLIC PISTONS. taplay Hill Tranu 


BTEAM) (WATER 
WIGZELL, ... PATENT 
POLLITT & @ STEEL 
MELLOR'S di | COILS. 
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HILL & SMITH, Brierley Hill Ironworks, wr Dudley 


ie A BC AEEOR DIATE), 
Manufacturers of 





acm a 





PISTON win COMPLETE 


Marine & all kinds of Steam Engines h Machinery, both in Iron & Steel 
SHAFTS UP TO 15 TONS WEIGHT. 


TE AXLES and RAILWAY CARRIAGE BUFFER FUBGINGS, 


LONDON OFFICE’ 118, QUEEN VIOTORTA STREET, BO, 


KERR, STUART AND CO., 





Seen tenn gw: _—— 





Perfect Tihtness, induring Durabiity and olasticity, 
with Kqual kxpansion, and a REVOLVING 
TENDENCY in the Packing Rings 


TIMOTHY BATES & Co., 


aaqial sae LONDON: F GLASGOW: 
SOWERBY ; 20, BUCKL ENGIN ERS & CONTRACTORS, 
Are the HOLE MAKES of the PATENT STIERL 20, BUCKUARSBURY, BO. | 0 | 15 & 17, ROYAL EXCHANGE SQ 
COILS, whichcan be had from ¢ ine a tence ee 
£0790 ine hed di tora hort notice Mukorso 
tho fiaston complete for Laud or Marine Work, and PATENT 
every Piston guarnnticed Circulars stating the size for 
Coils and Rings, and Prices, can be had an applicatten 
PHOSPHOR BRONZE COILS cast in true Oris e 
form by our Patent Machinery 


London Office. 37, Walbrook, E.0. 


AGENTS A A Tticuany, Bloomficht Engine Works 
hundertand, and at 20, Hopotown Place, Glaagow 
tag coonss & Co, Englucers, Leith b102 


EMERY AND 
EMERY CLOTH 


Manufactorad by 


ACTON & BORMAN 


IS UNSURPASSAHULE. bOwD 


72, SHOH LANH, LONDON, 


MACHINE TOOLS. 
A. EARNSHAW & 60, 


Crown Works, Booth Town, 
HALIFAX, YORK. SHIRE. 


MARFA UF BUPRRIOR 


Slide and Screw-Cutting Lathes, 


PLANING, SLOTTING, PRILLING, PUNCHING 
AND SHEAKING MACHINES, &o 4751 


SUITABLE ® 
FOR MINES AND 
PLANTATIONS @ 


WAGONS & LOCOMOTIVES 


FOR ALL ULASSES OF WORK 


STEAM LAUNCHES AND STEAMERS 


Specially Designed for bien Peaveht. 4505 








KERR & STUART'S PATENT. 


RANSOMES, SIMS & JEFFERIES, LIMITED, 


Orwell Work? IPSWICH; and 9, Gracechurch Strect, LONDON. 
MELBOURNE INTERNATI ONAL EXHIBITION, 1881: 


GOLD MEDAL for Portable Engines, GOLD MEDAL for Vertical Engines; GOLD MEDAL for Thrashing Machines 








mas ILLUSTRATED CATALOGUES FREE ON APPLICATION meme 





EVANS & CO’'S PATENT 


page 


Will hreak eee 
Tous per hour 
into Gin oor Tin 


a a tls pices of large 
a td on tore  Raniatite 


Mae, Mar | ceaeaiit, I, 
yA ‘ 
: Ha 












HENRY 0 ATE CO AE 60, 


Pi lron fiee of 


a 
‘j 
aie Mia Machine 4ft Oin 


eT, My cit Gin and 


ij jet 4ft san high 

oo Re Bpecd HO to {Ki 

revolutions yur 

minute Power 

‘required, 44 HE 
ADVANTAGIN 

Resides ao very 

great saving in 

Mien. COL over break 

ine hy hand, it 


wecures the greatest 6 tage in meine 


JAMES EVANS & 0O., 


TRUMPET STREET, GAYTUOKN, MANCHEATE R 


a = | ,* 
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MATHEMATICAL INSTRUMENT 


MANUFAOTURER 
To H M's Government, Vouncil of Indis, Science and 
Art Departinent, Admiralty, &o. 
Mathomatical, Drawing, and Survey ing Instruments 
ot every description, of the highest quality and finiah, 





FYVURSF New Labour Saying Machines are offered adapted to requirementa of Engineers’ Sho ”, and acveral Typea may b 
|" Segmental Blocks are Stone or Emory, a cording to Nuish required = The froo spaces hwiweon the Soxinunite permit of a} tr srr Shee i 
at the most modorato prices 4832 rhakied raeonare oa koon lar power with Klere or grrr se i temnper of hardenad atoc! Wil surface grind Stee}, Cast and Wrought Iron, 
ross tt ko hie r facing up Valves, Pipe ends tings, and all genoral surfacin Grinds Dises on ai Mac 
Price List post free Engine Divider to the Trade isntves for Wood, ee Cardboard, Metaly, and i date Cutting Mac hines, Sheer Blades Roller Bars, Finger Bure for ei on ee and Roelone Coulter 


Address, GREAT TURNSTILE, HOLBORN, LONDON, W 0 | Platcs at an cnurmous economy over Milling, Planing, or Turning 


_Ocr. 31, 1884.] fom t—t—i‘éaiENGSI N E E Rl NG. 
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BRUCE « BATEHO'S ‘Five Engines 


System of Dredging and Excavating) _ 


9, VICTORIA CHAMBERS, WESTMINSTER, S.W. FLAX 


; H OS E. 
“. | WMROSE8.Co. 


DEANSGATE 

ER! i GROSVENOR AVENUE, 

Mel ee oe MANCHESTER. 
ae ie listablished over 60 Years. 


MANUEACPURERS (QoL DE Vidas ov 
ALL KINDS «] 


EXCAVATORS 


USED AT 











London Docks, _ 
Wexford, 
Cardiff 
Harwich, 
































‘a - = FLAX HOSE 
France, ee i i AS ORIGINALLY 
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TRADE MARK 
AS USED ny THE LEADING 


Tere BRIGADES in the KINGDOM. 


BANKHALL ENGINE WORKS, SANDHILLS, LIVERPOOL, ese felis 


worm ANT -- 


| 
Madagascar, ‘Seats | ei BEST FLAX, 
Poti, 4 1 | 
: These Excavators have been largely used for smbing RECISTERED 
‘ having Worked putisfactonily in nud, sand, grave), shine, 
ze was clay, de Cost of excuvating by thas system is far cheaper 


than by any other method at. ae Menit mi use 














Brery requiarte for the complete Outtic 


110, CANNOW STREET, LONDON. of Ragga 


—s> oe Om — 
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PATENT 
Steam Winches, INSTANTANEOUS 
COUPLINGS. 


SAMPLE SENT FREE. 


a 4 Steam Pumps, 
i 44: , ee 
a it Steam Cranes, Makersof iNDIA-RUBBER Lined HOSE 


; same as used by METROPOLITAN 
Steam Hoists. FIRE BRIGADE 


ard THE TRADE SUPPLIED. 
_ Steam Steering Gear. er 
LONDON OFFICES : 


a * CONCRETE MAKING MACHINERY. 7 (145, Cannon Street, E.0, 


rk 








xX 





BLAIR'S IMPROVED MARINE 


ENGINE hat 


Price, up to 660 HP., £16 10s. 
Has been supplied te numbers of Screw 





SENSITIVE & RELIABLE, 


For further pariiculars appl); to oe 


GEORGE BLAIR, 38, Queen &t., Glasgow. 


J.& W. HORTON, 


ETNA WORKS, 
SMETHWICK, 


Near BIRMINGHAM, 


denecy Sorabbere He 


tart Dida Cyosy Hata ane 

aaews Wrought lion Builers 

Manufacturers foy bietlonars Jurlable and 
f Afarine Engines, Huyar tae 

0 Cooter Clearing Punts busts 


Vite Gircdera Hoots Cisterus, 
Onl Panwa Meltin) dots Cruclbigs, 
Balt Batis Atroh ain 
ohity deseription 


itmnge uilers 
» Qenwral Jron 


4p?4 


Drawings, Specifications, and 
Estimates Suppled 


TEE ee 





EMPLOY LES LIANILITY ACCIDI NTs 
ALL ACCIDENTS DURING LMPLOY MENT, 
GENERAL ACCIDENTS 
RAILWAY AND MARINE ACCIDENTS 
FIDELITY GUARANTELS 
FACILUTT HA FOR BOLLBR INSURANCE 


rhe Employers’ Liability 


ASSURANCE CORPORATION (Limited) 

B84 nnd 46, bing William Stroct, London, k C 
Capital £1 000, (AK) Fully subs riled £500,000 
Pidd vip £100,000 
Pe riona Insitred about 500,000 

Namen of worknieh vot required , premium charged 
on total wagek at 26 per ani and wpwarda 

Doote tion yranted during iaiue of Polos 

Reduced rates fur G&SKKAL ACCIDENTS with bonus 
on all renewals 

Collectise Fidelity Quarantoe Polleiea for any num 
ber of pornons 

Applications for Ayenoiea inv tbod 

NS bTANLEY BROWN h290 
Qenoral Wauager 


i 





: eis ih 


a 
H. FORD SMITH, 
Seddon Street, Salford, MANCHESTER. 


VINISHED, PLAIN, & HEADED KEYS 
TAPER PINS. 


| 


t 


B246 





‘dented, ” WESTON'S 
NEW 


‘PATENT GEARED” 


PULLEY 
BLOCKS. 


The New “Patent Geared” Blocks 

are manufactured with great eare, and 

of the best materials throughout, and 
are iu overy aUnwe 


SAFETY 
HOISTING MACHINES 


With the 'Patayvr Grangv” Blocks 
aman can hift from 2,000 to 4,000 Ibs, 
being two or three times the Nfting 
power of the [hrect Differential Blocks 





17 ILLUSTRATED PRIGE LISTS FREE 


ON APPLICATION TO THE 60p0 


SOLE MAKERS 


JOHN CROWLEY & CO,, Sheffleld. 


Picase give the Name of this Paper. 
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ENGINEERING. (SCPPLEMENT] Oct. 31, 1884, 
| STANNAH'S PATENT BOILERS 
| CRANES 
PENDULUM PUMPS AND PUMPING ENGINES |swenvcs 
| Are the SIMPLEST and CHEAPEST for Boller Foeding, Mining, and all other purposes Evory Pump teated FORGES 
jt) steam and wator before leaving the Works Best Material and Workmanship Guaranteed, FANS 
— THOUSANDS IN USE AT HOME AND ABROAD. — GAB ENGINES 
SINGLE ACTING. DOUBLE Bais ae 
Sire Non oe a 2|4 re B | 40 a es ul = fi ae z ae HOISTS 
} ¢ ¥ 
ai ae howe 6 | a a 1k4 830 len TZ7 [R00 1eb0 14ne ROO  2ROO 5200 12400 LIFTS 
ite of ailer ; | i ie ae Me a ee BP po; 110/180 180 | B36 | 760 PULLEY BLOCKS 
“vor, oxtra iO 
ee ever erre ples lah bl ty [eipieve asi exe | xe Veit! wat | ees! 200 tn: ror PUMPS 
Hun \ ! wdered Al ber al i 
Tee change tit foninonin on ire toner dain apps | PREBBEB 
ESTABLISHED 183 LONDON, VE. WELL BORING 
J. STANNAE Engineer, 30, SOUTHWARK BRIDGE RD, | T00L8 wom 





THE CALEDONIAN TUBE COMPANY, 


atablishedt 1844, 





IRON & STEEL, BOILER TUBES 


THOMAS PERRY & SON,” 





COA THERIDGE NEAR GLASGOW , 


Manufacturers of 


ighfields 


Works, BILSTON, ENGLAND, 


MAKERS OF 


, CHILLED & GRAIN ROLLS. 


Up to largeat yiavg, turaud for rolling all kinds of wetul. 


PERRY'S PATENT MACHINE MADE WHEELS, 


acouracy in insured, 


STEAM, BLOWING, & WINDING ENGINES, with patos 


Apling pistons, 


PUNCHING MACHINERY. MACHINES, and all kinds of ROLLING MILu 


Castings of av ery descuiption Flour Milt 
nnd other Jtolls Ground and Polished 6205 


by wh iN 





THE PATENT SOLIDIFIED OIL 


For Lubricating Ordinary and Steam-heated Journals, Engine and Steam-Hammer Slides, &e. 
And for use wherever Tallow or Suet is applicable as a Lubricant. 


THE CHIEF FEATURES OF THIS LUBRICANT ARE— 


1 1TS HIGH MELTING POINT—212° Fah 2. THOUGH SOLID IT IS SOFT 8 IT 1S PERFECTLY NEUTRAL 4 IT LASTS FOUR TIMES AS LONG A8 TALLOW, 


SAMPLES, PRICES, AND COPIES OF TESTIMONIALS ON APPLICATION. 
MANUFACTURERS 


A. B. FLEMING AND COMPANY, LIMITED, 


OARO LINE PARE, NDINBURG EE. 


LONDON: 15, WHITEFRIARS ST., FLEET ST, £.0.; CITY OFFICE: 188, PALMERSTON BUILDINGS, BISHOPSGATE ST, E.¢. 


_ BIRMINGHAM: 66, GEORGE STREET, PARADE. _ 


ne 





GAS HNGINES 


GREAT ECONOMY! (ATKINSON'S PATENTS). ioelgh gaan OF MOTION! 
A wovkng iat At se eee 


every revolution 
without the compli- 
cation of 2 Cylinders 
or a separate Pump. 


No Foundations 
required. 


All sizes can be made 
self-starting. 


Also Makers of 





giving great increase 
of power without 

extra consumption of 
gas, and making 

engine double-acting. 


Special 3 - Cylinder 
Type for large 
powers. 


Combined Engine 
and Pumps, 


i } a , aan 


a toe 


i 


cy a 


iam "| 4> 


i mE 


PATENT a sar fom {Man to 3-HP. 


A TEIN BOW’ Parnas ‘FY HeD-w ATER FASE. 
JOHN HASTIE & oo, GREENOOK, Sole Makers of these Heaters for BOOTLAND 


BRITISH GAS ENGINE & ENGINEERING CoO., LTD., 


par. 


ll, QUEEN VICTORIA STREET, LONDON, E.O. 


6186 
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NORUSTATION Steam Boilers REVENTEL)) 


BY THE USE OF 


STOLLWERCK’S PATENT WATER PURIFIER, 
Which possesses IMPORTANT ADVANTAGES over a all other Apparatus un und Methods for the same purpose 
POSITIVE IN ITS ACTION. ENTIRELY SELF-AOTING. 
CANNOT GET OUT OF ORDER. NO WORKING BXPHNSES. 
NWO CHEMICALS USED. 


FOR FULL PARTIOULARS APPLY 


THE PATENT STEAM BOILER COMPANY, 28, Heneage Street, Birmingham. ce is 




















And 11, QUHEN VICTORIA STRHET, LONDON. == --—s—s“s «§s«X CONRAD KNAP. Representative W HEELS. 
oe a a ce 


a NB) IN (OM s1O)\ MR N0)a1 4659 


Made by Machinery, all aizes, fur 
Oarriayes, Carts, Vans, Wagons, 
Cabs, Ommbuses, &. 


WHEELS. 


Large Stock alwayson hand T be 
ing Repairs, and Special O 
executed at the shortest uotice. 


AXLES AND SPRINGS SUPPLIED. 


PRICES ON APPLICATION, 


—_— OO —- 


SMITH, PARFREY & HITCHINGS 


PIMLIOO WHEEL WORKS, #1 
BUCKINGHAM PALACE ROAD, LONDON. 


Gael |MACHINE-MOULDED 
WHEELS: 


SPUR, 
BEVEL, 
WwWoRM, 
HELICAL. 


W. ROWLANDSON, 


132, Boundary St., sss 





LIMITED | 













on BOILER MAKERS, 
eel Ironfounders, Millwrights, 


MANUPAOTURERS of EVERY DESORIPTION of 


AGRICULTURAL MACHINERY, 


Sole Makers and Patentees of the 


“UNIVERSAL” 
Wrought Iron Split Pulley. 


Qo-~ =~ 


Estimates for all kinds of lonwork 





THE FALCON ENGINE & CAR WORKS, LIMITED, 


—_——— a ae ee = : S| _ 
A [| a 





BUILDERS OF = eae ere 3 . _ a] Saipan oe 
T ANK rf ) baci ness ee nna all T R i MW AY _LIVERPOOL. | 
Locomotive | 
ENGINES and CARS 


— 





=, : = Rae Live That a wit i iu 
Colhenes, Torr be ; ail NARROW- GAUGE LCcanTT ES for Taght igilw nee LOCOMOTIVES, with fiom din to 16in ° rr Caer = 
cyhnders, on Four or Six W heels, all coupled o1 specially adapted for gon We sharp curves 01 ascending steep yr adients o tk 4 dg LUE 
ENGINES of various sizes always 1n stock or in progress RAMW Y EN ira of every ulze OE sors Eo IN 
TRAMWAY CARS aud CARRIAGES, Open and Closed WAGONS , &e, or M 
SPECIFICATIONS, PHOTOGRAPHS, AND PRIOHS ON APPLICATION. LOCOMOTIV 3 S 


Sebaadas POR eka RAILWAYS 


EDWARD HAYES, Engineer, STONY STRATFORD. |i 


(LONDON OFFICE: (I2, GREAT ST. HELENS, E.O.) aa AT SSH Aa Pea 
JAMES GOODWIN AND COMPANY, 

























om Mane mae if constructed for Boats foundera, Enyinecera, and Bridge ere ute 
faut vai arr — * as : CONTR RACTORS for RAILWAY PLA iT, 
LAUNCHES et a ost i, ioe “Nee, ae wit uit AbToa t Iron Chairs, Sleepers, Tanke, Wator Fond es, Axle 
, owe = iat Ree ed . boxes Soren “ ibe Bales Mate and : 
ee ‘ urnace Castings, Ingot 8, and eve 
Bpeed trom 10 to 26 a mee AY Peer ag Tgines og and | Boilers desoription of Plant tor Cc forest Iron Works ee 
mallee per hour ept in Stock, Also all kinds of Castings and: Tool 
pees Manufaocturors of Iron and Bteel 
an 


BUILDER =< OF STEAM TUCS AND LAUNCHES. 


Speciality in Small STEAM TUGS for towing Barger and Lighters 


Work x Works at Motherwall). ¢u7 
roseso, soho and Motherwell. 
Shipping "Porte; Ardrossan, Glasgow, Greeneok, Leith. 
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«eects DAVIS AND PRIMROSE, 


GEORGE OROSSLEY, 
ETNA IRONWORKS, BANGOR ROAD, LEITH, N.B. 








ALBION MACHINE WORKS, 
IMPROVED DOUBLE-ACTING 


STEAM HAMMERS 


Maker of all Dew riptions of 
FOR FORGES, SMITHIES, STAMPING, &c. 


WIRE MACHINERY. 


Also WROUGHT cereh PULLEYS, 
W i i 
pm, FIRST PRIZE AT SYDNEY EXHIBITION, 1880. 
Sisoa from ft owt ‘to 12) owt u owt usvally in Stook. ; one 
PUNCHING AND SHEARING MACHINES, “7” jualin ie 
_ SHIPBUILDERS’ AND BOILER MAKERS’ TOOLS, &e. ° epic enge sect 


Over 3850, 000 in Use. 
SBA UE EE ER’sS 


PATENT LUBRICATOR 


- -* LUBRICANT 
7 SAVE 90°, over Liquid Oil. 


= ; : pray : UNIVERSALLY APPLICABLE. WORK IN ANY POSITION. 


ay. REI™E™=R AON PAP™ 7 PFRIRBIVVALI THE LOOSE PULLEY LUBRICATOR. 
WH ITMORE & BI NYON. - Pao. ee 
MILLWRIGHTS, ENGINEERS, FOUNDERS, & BOILERMAKERS i TRIER BROS. kanuractuners, so 
EN Eee. es ee 19, Gt George St., Westminster, London, S.W. 


Improved Steam, Water, & Wind, 


FLOUR MILL MACHINERY, 


amvllUUH UTOCe! 





32, Queen Victona Street, + 
LONDON, Ec 


. Pict Soe ae 
With Bingle or Double etna and poe Iron Bosses} Fle 
which for Cilmapykas, Ligit STRENGTH 
re Unaunpanamy ) f Prine Li Lint on t Application _ 44 


ee ee a re —- aaa 
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RS a | Ironworks 
ae WICKHAM MARKET, SUFFOLK. 
eos ee London Offices 
28, MARK LANE, E.C. 
WATER-WHEELS 
of evcry dcuserlption upon the largest or siinllest aswle 
WATERS OG) 
; OVERSHOT, UNDERSHOT, & BREAST 
WATER-WHEELS, Sa 
Of the beat and moxt moderd construction, in eaat or I 53 
wrought Tron oor of Wood, culeulated to utitine the TH 4E IN r ‘UX 
martin puwer available from the streau or wolUres 
of supply 
wap rs pattorus of large and strong whvels for the 
heavienf Work, and also of hyhteur useful wheels of all : 


forms, sldetia and dinmneters, from which any require 
ment may be promptly me 6377 


AN INSTANTANEOUS STARTING 
AUTOMATID RESTARTING INJECTOR 


brook, Holden, 8 White's Patent 


The only Lifting Injector devoid of 
Spindles, Levers, Adjustable Internal 
Parts, or hinged Nozzles which lifts with- 

out manipulation and restaita automatic- 
ally. Instantaneous action ou Steam 
being turned full on. Works equally well 







Prees and fall par teaulars on pple ation 





THE PERTH GAUGE GLASS, 
Warranted to stand upwarda of 1500 Ibs. prossuro to the aqnare inch, ff 


and bear great variation of tumpurature 
These Medals have boon awarded for the above-montioued qualities 





A OVERFLOW 






OW 
JadS 





















PATENT BOILER DRILL 
For Diilling Boiler Shells. 


LICENSEES FOR THE SOUTH: 


LEWIS OLRICK & CO., 
LEADENHALL 8T., LONDON. 





O° we tee — 


co AOR) | FE ee ee 
J O Ht N Mi O N Cc RI E F F, sr — gines, eet and mae Bonlorsa - ‘an be 
: __North British Glass Works, P ERTH = will be given as to their perfect relialulty. 
E A t R | ect For Prices, &c, apply to 
presenta tion Agent equine = HOLDEN & BROOKE, 
Se HOLaALrTims or ES “s ee cg = pike 
» STEAM TG PUMPS, 4 FILTERPRESSES,| — eee ae 
HS 
Cs 





Prankenthal (Rheinpfalz) Germany, °” 


= etree me a Se en a 


Oct. 3t, 1884.) (arrenrurct) oe. ENGINEERING X11 


WATER METERS.| S. OWENS AND CO., 


H. FROST'S PATENT. WHITERFRIARS STREET, LONDON, EC 


POSITIVE! RELIABLE! DURABLE!/Fi YDRAULIC BNGINEERS 


BOLE MANE PACT RES OF 


Many Thousands in use both at Home and Abroad. ' 
THE MANCHESTER WATER MErER co, Ui.| MANN & OWENS PATENT GAS iia 


TIPPING STREET, ARDWICK, MANCHESTER. sts 1650 Gas Companies, 
ESTABLISH E 1) 1840 a 4438 ET THE Most ReviaBLE Valve MANUFACTURED 


Sizes from: 2Qan to iS in 








a . ia Uso 
: anew : or : i : OSD BRE ae : 


me All Valves are carefully tarted Ie fore leaving the Works 
ALHO 
MANULACTURERA OF 


Improved Gas-Kxhausters, 
Steam Engines, Bowers, 
BLAKE’S PATENT STEAM PUMPS 
bor ‘Tar, Water, and Auunonacal Liquor 
PILLAK VALVES, SELF-ACTING BYE PASS 





Full Way Back and 
Pinion Gas Valve 





Sereow nod Cron Gog 


VALVES, OUTSIDE RACK AND PINION- Valve 


VALVES, HYDRAULIC MUAAIN VALVES, DISC VALS FS 


Every description of SUPE, Apparutys Hydraulie Lifts, &c , suitable for 
ein Gas-Works, made to order. 


PRICK TISTS AND ROLL PARTICULARS PURNISIIED ON APPTICATION hey 


BILLINGTON & N EWTON, 


SOT MANETTE AVOCPUR ERS 


DIVING APPARATUS. " 


i 
BARNETT & FOSTER, “’? CROWN 


259, EAGLE Warr Roan, Taabu wane 


Pi Seree | ea LONDON, N., 
[ \ Er mee Hasxc mm constant readiness a staff of competent a) 
o = fe eat. DIVERS, anda large stock of Apparatus, which 9 
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enables them to undertake on the shortest 


a \A notice submarine operations of all kinds, 1 
yy \ quiring skilled and expevenced men, such PHOSPHOR BRONZE 
a as repuring submerged Pumps, Dock gates, , 


HONS PATENT FERRO MANGANESE BRONZE, 
Several most important improvementshave | BABRBITT’S & KINGSTON’S PATENT ANTIFRICTION METALS, 


ae made in connection with Diving and 


Mining Operations 4m) PLASTIC METAL AND WHITE BRONZE. 


Ihastrated €atalogues forunrded Free. 


«| Tlanirate LONGPORT, STAFFORDSHIRE. nes 


i ra DR 
Avents —Poudon TIAL (HYION & ©), JO, Camnen Street, Fo 
North of T nrope A SINGTON A COR, St Deters Me Mian hestey 
rea W mie ACL} L A. a 


Ny cotland 


x TANKS & OSTERNS JOHN RAMSBOTTOW’S 


we PATENT WATER ENGINES é STEAM PUMPS 


| rongate, (dasyow 












Os 
AS N SAOATORS fon fo 
“cm ROOFS — Ar tor This Pomp as 










BRIDGES &° 
yee ) HOISTING USES, UNSURPASSED 
~SVERY AN? ” Machines hy SIMPLICITY, 
ae ae gees Galvanized and Painted | Towns’ Water Pragsure , PRICH, 
; we wai Corrugated Bhects. Where mifflcie nt Or for Gated Pali te ney 
IRON ROOFS. IRON BUILDINGS, ADDRISS— a 


SAYNOR ROAD, LEEDS. 


For Prices should give the Water Pressure, aud the | 
power required : 


ZINN GIN E) SHHDS, STORES. 
Constructional Iron Work and Smiths’ Work of every description, p027 


DAVIES BROS. & CO., Crown Ironworks, Wolverhampton. 











MURRAY'S PATENT BRIOKMAKING MAOHINERY. 


Sole Manufacturers, THOMAS MIDDLETON & Co., Engineers, 
LOMAN STREET, SOUTHWARK, LONDON, SE. 





HIGH PRESSURE! MARINE! BOILERS. 
Patent Plunger Best and Cheapest Means of Preventing Unequal Expansion. 











Patent 
fae oe branes te |“ WEIR'S” PATENT HYDROKINETER. 
Cutting Tables. ees eesti OVER 4,000 IN USE, 
Patent Patent pack 6. & J. WEIR, 
Lubricating ee a 49, JAMAICA STREET, 


m---_Apparatus, for all 
- kinds of Fancy 
~ Bricka, 


Solid Die, for 


2 GLASGOW. 
all aortas of Clay 


MENZIES & RLAGBI'KN, Kise Stranat, 
NawoastLn on Tyna Wa SKID & OO, 6, 
Naw Lonpon dtxast, Lospon, EO A & KR 
BROWN, Wateatoo Roap, LAVBREOOL, oH 
HUGHKS & Ul, EULTON StaR2eT, DITTO 


a 
ra - % 
ee: Aad Aen 7 ee tat Mra hy lia 


IMPROVED ROLLER BRICK. MACHINE, 12,000 to 40,000 Bricks per day, 
for Clamp and Kiln Burnt "Bricks 
Solc Manufacturers of ail kinds of Clay Orusbing Rolls, Mixing Mills, Steam Engines & Uydraullc Santas 


Ww os YON KSNEN, CNGINEAR, Hamnuna, 
AGENT yor BOAMDINAVIA & OBRMANT 628] 





XEV 





near Leeds 


Apply THE KIRKSTALL FORGE CO, 





CASTINGS 


i ORIGINAL: PATENTEES 
AND 


Mn iy 






Nolidiuosad AYSAa Jo 


STEEL 


‘- . } pat 
Shes ; is 
“I partie tied die ane" 


ap ON on 





| 





aha? 





Ships’ Engine and Steering Telegraphs. 


Over JO00 Vesela have been fitted with CHADBURN & SON'S Patent Telegraphs, Including | - 106 


ali the nated Steamerk inthe Wodd also 200 Vessels tor English and Foreign Navies 


UXHIBITIONT | onmay, PARIS, NE COAST, AMSTECDAM, FISHIERI: » 
if URN >. «dil 
ihc MADE NEW é SONS roe r 


X GONG 


ite APATENT. IU PLE 1888. 
ENGINE AND STEERING REPLY TELEGRAPHS. 






ORDERS INDICATED BY SOUND & SIGHT 
% PREP C.ONG A STERILE GONG 
fac from 


Ascenar dar Atlee acl Abbcnad to Astor 


TELEGRAPH WORKS WATERLOO ROAD, 
GLASGOW ra AND 1 FON QUAY LIVERPOOL. LONDON 96, FENCHURCH ST 


{140 


“CLIMAX” Patent PARALLEL VICES 


TD 












Stecl Jiws and Wrought lion Sliding Bara, 
INSTANTANEOUS in action, 
BIMPLE in construction, ELLEONOMICAL In use 


en | 


Width ic € I 
Epa Clpeeti Ion Lins 
sat tion odgln io  ov’y! 
mth) Si 2 by tlds | tus 
APD ae PA A. 
piu Jean hey Tp as 
vdeo Dam ok dey Dad Tas 


ino Thin th bs Tp an 1008 


ree 0 oo 4 
awhy and qmckh adjusted without wins the screw, saving time, secure yy p obtaned hy screw and fevar, 
he best combination for fhe purpose sacw aw meyer cxpased and onl usec for tirkteniug the grip, opens 
lunble the wadth of the fawe few aud stupl otis ports not late to pet out of order, thera being go calms, 

ton .is, hooks and clutchca stron, and durable, working parts wrought iron and atccl 


DAGEXMTRES ANG VAN BAG HE EFRS intad 


CRAMPTON BROS., 25, West Bar Green, SHEFFIELD 


ENGINEERING 











ee UREN 


—{Ocr. 31, 1834 


4 


“STANDARD” STEAM BOILING NOZZLE 


FOR 
HEATING OR BOILING BY STEAM. 


The objectionable noe when boiling by ateam ts entirely done 
away with, and the liguor Heated ~~ _ 2. Le ? t. Hf 
or Boiled QUICK, Y, KCONOMI —_ 32 > , . ad 
CALLY, and SILENTLY, : a = . 
4 2 1 FH %& & in pipe 
60/- 80/- 65/- 100/- 130/- 175/- 260/- 


Nowakovs TrstiMoNraa 


PICKING, HOPKINS & CO. 


BOW, LONDON, E © peer enae 
— MAKER OF —~ - 


SUCAR, RICE. FLOUR MILLS, ner 
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STEAM ; or Boilers, 
ENGINES, N\P LIWwOLnws 

Ng MACHINERY. 

eer JAMES LANDALE, 


Bast Fey Road Engineering Works Co, Limited, 
_ MILLWALL, LONDON, KF 9, 
HYDRAULIC ENGINEERS, ; 


BOLE MANUFACTURERS OF 


Parkes'’s Patent 
Portable Hydraulic 
» Oranes, Lifts, and 
Hoists. 


jm}. BE. Duckham's 
a ae CatentSuspended 
Weighing bios 
Machines. 









ae 
LATHES 


SMITH & WILSHAW, 
HALIFAX, ENGLAND 
Makcrs of all kinda of 
Improved Self-Acting, Sliding, 
and Screw Cutting Lathes, 


For Foot or Power  B2k0 





wt 





“CARR'S DISIN INTEGRATOR, : 


Registered Trade Mark, No. 6380. 


AWARDED BRONZE MEDAL, PARIS UNIVERSAL EXHIBITION, 1876, 
Gann PATENT DISINTEGRATOR. 


This Machine effectually 
ease by the com- 
nned influences of percus- 
gion and of centrifugal 
torce, Iron, Zine, and other 
Ores , Asphalte, Artificial 
Manu res, Phosphates, Fine 
Clay, and many other 
substances It is also 
largely in use for the 
pulverization of Coal for 
the manufacturo of Coke, 
™ ._ Patent Fuel, &c., and is 
ers very effective for mixing 
pupar, ' 








Thi se Machines are capable of reduemg to a fine granular powder from 50 to 200 
toma per day (according to sive) of any unfibrous material = Machines made to order 
from JS iiches diameter, to sit special requirenronts of purchasers , these small 
machines being specially adapted to the requirements of Chemrcal Manufacturers for 
Maing and other purposes. 

No. rents Al Machines will in future bear the Registered Trade Mark (‘‘ Carr’s 
Ihsintews tor") m three places—vuz on Bedplate, and on outside Face of each Cage 


A Descriptive Pamphlet will be sent free on application to the Managing Trustee 
of the Estate of the late Patentee, vies 


PHILIP TRIGGS, Albion Chambers, BRISTOL. 


Al 


re 





_ OT. CT. 31, 1884.] eee ENGINEERING 





——_ ee 


TATE’S PATENT 


Electric Valve-Closing Apparatus 


FOR STEAM ENGINES. 


Medals Awarded 1 


AT THE 


INDUSTRIAL 
EXHIBITION, 


BRADFORD, 1882. 


INTERNATIONAL 


FISHERIES 


EXHIBITION, Gea 
LONDON, 1883. 
















THIS 


I8 


LARGELY 
eo 


ENGINES 


WITIL THE 


B GREATES T 
SUCCESS. 


DUNCAN a 


32, QUEEN VICTORIA ST., LONDON, E.C. 


ANI 


79, COMMERCIAL STREET, DUNDEE. 





TELEGRAPHIC AVORESS—"DOUCINE, LONDON” 


Monthly List of New Machinery in Stock, , POST PREE 4190 


HALIFAX 
LATHES 


PLANING, SLOTTING, 





SCREWING MACHINES, 
Punching & Shearing, 


PLATE BENDING, 


ANGLE-IRON BENDING, 


Ane all Classes of Shipbuildars’ 











ENGLAND. 


ALSO SELF-ACTINC 
STEAM HAMMERS. 


wae Contractors to the British and 
Foroitgn Governme: te. 4745 
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SLAG WOOL 2 
_ SILIGATE CLOT ee 


Incombustible. 
Best Non-conductor Extant. 
Kasily Applied. 
Removable. 
Re-applicable. 














feed PICKS, FSTIMATES, AND FULL INSTRUCTIONS PREF 
"ae ON APPLICATION T 


$ID )). ANDERSON & SON, Ltd, 


Re PATENT FELT eae URC Ae. a 
See tt. 10, London Street, Fenchurch Street, LONDON, 118, 


i a oe ot, OH 


apts : Broomielaw, GLASGOW : and Lagan Felt Works, 
Witusten Parrett a Wh uaa BELFAST 


CAPELL D Double- Power wer FAN 


(PATHN T), 
THE mOsT ihtdeicas Y@T MADE. 





é / ails 


. r sy | BA WN Ties 
it T : ca Mi. See Bngenees, aay 16th, 188%, and Tests of Mr 
7a ct) DK ChAkKE, CE , Wagnees, March 28th, 884 


eee Pe —_ 


LICENSEES FOR THE NORTH: 
YR. LLOYD & CO., 138, Steslhouse Lane, 


BIRMINGSAD. 


ACORN AND Mypnanp Worn, Darleston, 3rd June —'' DRAR 
Sirns,— in reply to yours of the 2th, the Oarrin 20 hn ' AN WE 
as g? _. had of you ts working satisfactorily, and is doing quite as much 
ae: Bin Bie NOTk as the On it replaced, and taking leva power to drive it — 
ese ee Yorn truly, | SIMPAON & Nony " 








From 8 Nortiwoon & Box, Viaduct Foundry, Birmingham =o" We have inuch pleasure in testifying to 
the excollons mannor in wh ch the Cargut Fan worka which yon supplied to ua some time ago Although o 
larger Fan vown we had previously in use, it taken considerably less power to drive, w bite at the same tine we 
get o better and more uniform blast, and Fan we do not drive Wp to spread" 5374 





Agents for London and District 


Messrs, HOPKINSON & PRINCE, 15, Walbrook, London, EAC. 





















CARRICK & WARDALE, 
Redheuch Engine Works, GATESHEAD. 


IMPROVED SINGLE & DOUBLE 
_ ACTING STEAM FEED, BILGE 


and BALLAST PUMPS, 


if ATR COMPRESSORS, HYDRAU- 


LIC PUMPS & PRESSES. 


The Steam Pumps as illustrated are, as nearly 
as possille, incapable of bemy choked, save with 
hard substances, and in working 1t has been found 
: that shavings, waste, corn, small 
= coals, ke, pass easily thiough, 
d which renders them enunently 
suitable for ballast pumps for 
hips 

They are largely used in 
Chemica: Works, breweries, &e , 
where ordinary hhttmg valve 
plunps are readity choked, and 
by Ratlway Corypames for 
supplying water at watcring 
Btatious. 


MAKERS OF EVERY 

DESCRIPTION OF 
CHEMICAL WORKS 
MACHINERY AND 


PS CASTINGS, HYDRAULIC 


MACHINERY, &c. 


E RNGINEER?. G IN NEERIN( E E R 1 N G. Sey : (Oct. 31, 1884. _ 


Clyde Tube Works, 


THE STEEL COMPY. OF SCOTLAND | ===" Toe 


LIMITED. fe 


(SIEMENS PROCESS). COATBRIDGE. 
150, HOPE STREET, GLASGOW. |f 

































Address 
41, OSWALD ST,, 
GLASGOW. 





MANUEAOTURERNRS oF 


Steel Rails, Plates, Angles, Beams, Bars, sos 
Forgings, Steel Castings, Blooms, &. = ™ 


pe 














1 co | |i | | 
; = ane Witte | | 1 
= | 

af iy ay; 
ANDREW & JAMES STEWART, Limited. UJ 
_____WROUCHT |! IRON 1 TUBES OF ALL KINDS. 


Lik WW. BEA RDMORE, 


PARKHEAD IRON and STEEL FORGE and ROLLING MILLS, GLASGOW, 
CONTRACTORS TO THE ADMIRALTY AND FOREIGN AND COLONIAL GOVERNMENTS. 


NUPRACTURERA OF 


STEEL PLATES, SHEETS AND BARS 


wit men's Process) mse 


IRON SHENTS, PLATES AND BARS 
FOR SHIPS, BOILERS. BRIDGES, &c. 





FOR 510h 
Car, Steam, W We cuter, bi iy Ae 












Gy Gy Cove [HE WELDLESS STEEL TUBE sOMPY, 


FOR COMBUSTION CHAMBERS 


Boller End & Furnace Plates, Flangod & Welded. oe for Anti- Collapse Rin s& Walded Tubes, 
IRON AND STEEL FORCINGS OF ANY DIMENSIONS FOR MARINE ENGINES AND OTHER PURPOSES. 
IRON AND STE Le & KA NK SHAFTS OF SPE C1AL MANUFACTURE, 


AYLOR & HON 3H 
aaiiaee iAiterieare. No tl Wilh De bddd 


MANUFACTURERS OF 
BOILER TUBE 





London, 11, Queen Victoria At a ou vw J MAITIN 
Newcastle on Pyne Win KELSEY | Antwerp mpt RY 
Bollast, 67, Donegall Street HW BU PLEN |] Rotterdam, WillemakadcuNo 9 on anaes HUitaNCs 








FORSYTH, MILLER, ‘AND CO. 


BROAD STREET, MILE END, GLASGOW. 


IMPROV ICT) 
Malleable Iron (or Steel) Castings. 
Hydraulic Cylinders, 


Spur Wheels and Pinions for Rolling Mills, and other Heavy 
Castings up to 6 Tons 


London Office: Crown Wharf, 6, Upper Thames St. ,E. . — GEORGE HATCH, Agent. 
To whic mall Patterns m ca 10 RAD 


Agonte for Swedeq and Norway LANDER & LARSSON, New Edmund Street, Birmimnghatr 
Agent for France ‘T GRTGNE, rare PO Parin, 12, Rue de Malte, Paris, Av 


\SPENGER & CO. 


Y A | 
Engineers, Millwrights, & Founders, | fANQEAqummneen AE é ; if 

MELKSHAM, WILTS. | (neem ya saa hh ENDS. 
. aah ‘ on VE ' al GAS, STEAM 8 GALVANIZED TUBES. 
GRINDING WILLS| Nesey e YE SURE URES. tie 
Se SS ionton orton: 150, FENCHURCH s 
LOAM, GOAL. OR BLAGKING 
3\ ft pan, 5cwt Rollers 4217 


sak 4ift ,, 1l0cwt , £27 
LARGER SIZES FOR MORTAR, LIME, ORE, &c, ON APPLICATION, —— 116. 


* STEAM TRAPS 


OvER 13,000 SOL. VAUGHANS PATENT WATER 


SILVER MEDAL AWARDED EJECTOR OR STEAM TRAP. 
POBITIVELY THE ONLY RELIABLE APPARATUS EVER MADE 


Satisfaction Guaranteed CAN BE APPLIED TO 


Simplo Cheap . ; ‘ : : setae 

Stott bo, pre ' ep : 

Savos broken {folnts, broken Renee Sa Ae tram Hammer Pipis and Cylinders 
cylinders, broken pipos Cylinder Hating Tapes 


HYDRAULIC TUBE WITH HEXACON SOCKET SCREWED WITH RICHT & LEFT HAND THREADE 
a — Ne at ERS eT TTT ET | ELLA og Nabe Teg 





PATENT WELDLESS STEEL TUBES 


For Boilers, Hydraulic Presses, Ferrules, Boring Rods, Bushes, Shafting, 
Qouplings, Spindles, Collars, and other uses. 


TRAD MARE iste 











JAMES EADIE: & SONS, 
i TUBE ee RUTHERGLEN, near GLASGOW. 
Hetabhished 1833. 


LAP WELDED IRON BOILER TUBES. 
LOCOMOTIVE TUBES WITH COPPER 


















SLACK’S 5 ER WHEEL & MACHINE C0., Ltd. 


LIME BANK WORKS, 


ARDWICK, MANCHESTER. 


Ropert Luce & Mountronp Srencen, 
Managing Directors 


Attention ia invited to the New 


om, |Mproved Tool Grinders, 
~— ADAPPRD FOR ENGINEERS’ TOOLS, 


















Tacthets fleating apparatuses of all kinds Those Machines are made in alx sizes, and arc con 
Absolutely reliable, ; : te tidently recotnmonded aa being much anperior to an 
Unvary ing. Valve Casingn &c, to, &a, 4856 ordinary grindstone — grinding more rapidly and 





imparting a much better edge to the tool 

Theas Machines can le fitted with wheels spectally 
St euitod for Brasz Finishers Tools, and also for Grinding 
a. Wood working Tools of all hinds 







HAN & SON, Royar IRonworKs, WEST GORTON, 
ua eda TO HM Ceacauniee MAN CHESTER. 


London Agent JAS KEITH of, Holborn Viaduct Bclfast* Measra PATTERSON & SONS 


(ataloguc, with illustrations of above and of many 
PF Cnivcrsal and spedal Emery Grinding Machines on 
application 4380 


MYM he iy eee ett se ee = = ase 2Y WA A AY oe ee ee eT Oe AVI 


ee | SS = aniline eS NE eR — A Rt NEI UR de eee er, 


ae = (eso fe eee ee ~~ = = - —_-—_. 








we —— Co Seas RETR Ea PRL eas a ns 


























pe alloy [aan improved brass bal, dure and Btrony a4 ialld steol pousteselug a beaut fal 
‘JOHN BELL AMY, BRO ee tne L. 
BYNG STREET, MILLWALL, LONDON. E., ee = wet B 
MANUFACTURER OF eee see For Prices 
CORNISH, LANCASHIRE & VERTICAL BOILERS; 22 dir dita Gee we 


N IRON OR STEEL 
WROUGHT IRON ‘es STEEL BUOYS OF EVERY DESCRIPTION. 
Tar Stille, 8team Pans, Jacket Pans, Shoots, Hoppers, TANKS, CISTERNS, do. 
PATENTEE AND SOLE MAKER OF 
BELLAMY’S PATENT TUBULAR BOILER, 
Unsurpassed for quick Stoaming and EKoonamy of Fuel Also 


BELLAMY'S PATENT HEATING BOILER, 
SPECIALLY ADAPTED FOR HORTICULTUIUISTS 


KETO, AYER 
PATENTEE AND MAN FACTURER— 


ALBX ANDERE DIO EK. 


0, GANNON STREET, LONDON Bh 


Tue DARLINGTON STEEL & IRON 00. Lio 


BESSEMER STEEL RAILS from 10 to 84 lbs, per yard, 


STEEL AND IRON FISH-PLATES, 
}/PATENT FLEXIBLE, CLIP, ANGLE, AND OTHER SECTIONS. 
— ROLLED STEEL SLEEPERS. --—— 


STEEL TRAM RAILS, A SPECIALITY. 


STEEL ANGLES, TEES, CHANNELS, 
BULBS, and BARS of other SECTION 8, 


For Shipbuilding and Constructive purposes. 
Guaranteed, if required, to stand the Admiralty or Lloyds’ Tests. 
STHEL CASTINGS OF ALI DHSCRIPTIONS. 


LONDON. 3, VICTORIA 8T., WESTMINSTER ABBEY’'S.W. 
~ | Offices Messrs. THOMSON & BROWNING, Agents. 
MANCHESTER: 27, CORPORATION STREET, 











VAUXHALL IRONWORKS, LONDON, 8.W., 


MANUFACTURERS OF 


The “VAUXHALL” Donkey Pum The “EXCELSIOR” 
Direct-Acting ine 
HIGH-PRESSURE SCREW ENGINES, COMPOUND SCREW 
ENGINES, Patent SURFACE OONDENSING ENGINES, 


PATENT PADDLE ENGINES, HOI8TING MAOWINERY 





eens (}) 


4212 
ILLUSTRATED PRICH LISTS ON APPLICATION, 


STRUTHERS & 60. Colonial Engineers, GLASGOW, 


MAKERS OF 


SUGAR MILLS AND COMPLETE PLANT FOR SUGAR ESTATES, 


RICE, ARROW-ROOT, TEA AND COFFEE MACHINERY. 
Irrigating and Dredging Machinery. Sheep Washing Plant. 


STEAM ENGINES AND BOILERS OF EVERY KIND. 











Maasrna, BARNINGHAM BROTHERS, Agonts. ALAU 


ww. ASQUITH, 


ANUFACTUREK OF 


High-Class “MACHINE TOOLS 


FOR ENGINEERS, SHIPBUILDERS, 
: ——— BOILER MAKE RS, &o &e 
=a Si rte. Special and General Machine Toola of 
| . the largest dimensions 
: Contractor ta the Hrituah and Forcgn Gov aramenta 
”~ HIGHROAD WELL WORKS, 
HALIFAX. 417 


MACDERMOTT & GLOVER’S 
3 Patent Percussive Rock Perforator (Improved) 









FOR HAND LABOUR ONLY 
IN FPARD ROCIs. 
FOR MINES, QUARRIES, AND COVERNMENT CONTRACT WORK, 
aS Rate of Penetration in Granite 14 to 2 mches per inmute 
PRICE @2©&O COMPLETE 
re, *: FOR FUL, PARTICULARS APPLY 'TO— 
i. wa GLOVER & HOBSON, Engineers & Millwrights, 
‘\ a ALBERT IRON WORKS, 
ca: 


~ ST.JAMES'S RD., LONDON, S.E., Sole Manufacturers, or to 
TELEPHONE No 4 664 NH-—AM raf Work (witti it ae tle JAC the Mw fe Wonka 





STRUTUFRS & FRAMF'’S FIVE ROLLED R SUGAR MILI 


LONDON OFFICE: 27, LEADENHALL STREET." 


M. MACDEANOTT, fda ane PUDDING LANE, LONDON, EC, §2’ 


fhe IMPROVED Patent * Universal 


GAS 


Have secured Testinioneads tor 
SIMPLICITY, EFFICIENCY, <@@mi@rmeses? sha 
RELIABILITY, and OTL ggg eet 





KORTING’S 
















_CHEAPN ESS 
} ‘ry " 1 
| PATENT UNIVERSAL HEALTH EXHIBITION, Btand No 1,251, 
Wostern Annex 
BEND kaye NEW Aes TJ4“T 






T, B. BARKER & CO., “” 


se / INJEC T OR. 


bai an 5 ones paually well non- litting or jifting, with Scottie St. BIRMINGHAM, <2" ima 
Ft INOS aut igh or Low steam pressure, w ot or Co 
PF smi Water. HODGKINSON: S PATENT 
ra a W 4 Forces the water into the Boller considerably ae eS 

ae (ei; above boiling point, thereby increasing the dura- 


jedan Stoker, 


THE BEST, 
SIMPLEST, 
AND MOST DURABLE 


Yet introdaced 


Buccessfully applied tu every des- 
cription of Furnaces 


=| HODGKINSON & CO. 


LIMITED, 4508 


ORDSALL MACHINE WORKS, MANCHESTER, 


bihty of the Boiler 


IS STARTED BY SIMPLY 
TURNING ONE LEVER. 


fe STEAM JET ELEVATORS. 
UNDERGRATE BLOWERS. 
Tovote’s SELF-ACTING LUBRICATORS. 





Wi 


ae 


ae KX 


WH 
A Lal 
Refcrenecs, Testimonials, and Price Lista on application to 


KORTING BROS., 


Hl, PANCRAS LANE, QUEEN STREET,| 17, LANCASTER AVENUE, 
LONDON, E.C. MANGHESTER. 6067 





am ¥ eae 





Lindsay's Patent Steam & Hydrauli Packing] 


In the best for Stationary, MARINE, and | Dowos not Cord or Wear the Rode Je eaally 





1 ne Locomotive Knginca, | Packed ‘ 
. me Is the most Koonomleal Packing in the Will teop Ae Seatac Piorines box, 
Market Ia made of the Softest Materials 
Iw suitable aleo for Air Pumps, Ciroulating 





oy Ig Self: xpansive and requirce no Bcorewing | 
up when Engines are working Pumps, and Stern Glands, 


In ordenuy please send diameter of Rods aud Glands, 
For full particulars and Copioa of Testimonials apply to Liverroo. 


Aupnrs--CLARKE & COCHRANK, 25, Corinthian Butldings, 
16, South Castle Street, Or tothe Sole Manufacturers, 4677 


R. B. LIN DSAY & Co., Plantation Quay (West), GLASGOW. 


HANSONS SPECIALIT 








Steam Pumps, Steam Engines, Steam Winches, 

Steam Dryers, Steam Traps, Steam Reducing 

Valves, Steam Purifying Apparatus for Boilers, 
Water Engines and Hoists for Warehouses. 


WILLIAM HANSON, 
QUEBEC Works, BRADFORD. 


LONDON OF FICH: 37, WALBROOEK. 
(Sec Tustrated Advertisement October 10th, page Jd 





6270 


VOJACEK’ os PATENT aes BENDER 








LO id i e Ay La Os a: 
pricie. = Lal Abialy at) - rit (i 
he | OL 





—- a —— Mew 





FOR PARTICULARS 
APPLY TO 52k) 


FOR PARTICULARS 
APPLY T0 


BODMER & JONES, « DASHWOOD HOUSE, LONDON, E, C. 


ee 








IMPROVED 


UNIVERSAL MILLING MACHINES. 


CAN BE USED WITH ADVANTAGE IN EVERY ENGINEERING WORKSHOP FOR 


CUTTING Spur, Bevel, 
RHYMERS, Worn, and 
Twist Drills, Scroll Wheels 

Cylindrical, And arc adepted for 
Face & Spiral All kinds of 

Milling Parallel 

Cutters, Milling. 





toR oT ARTICL I 1 ARN APPLY To 


SMITH & COVENTRY, 


GREISLEYT KRON Works, 


ORDSAL LANE, SALFORD, MANCHESTER, 


MANUFACTURERS OF PATENT, SPECIAL, AND GENERAL 


LABOUR SAVING MACHINE TOOLS, 
Vertical and Profile Milling Machines, Twist Drills, &. 





TWI8T DRILLS ARE ALWAYS IN STOCK AT THE WORKS. bid 

















z 


ae rn ve i : 


i lita hi 


For Textile and Chemical Manufacturers. 
Engineers, Contractors, Dyers, Paper Makers, Millers, &c., &c. 


Also for 
STEAMSHIP, RAILWAY, TELEGRAPH, Agricultural, and other Technical Purposes, 
Aro exolusively and actually MANUFAOTURED BY THE ; ; 
Limited 


NORTH BRITISH RUBBER CO., 


Manufactory: CASTLE MILLS, BDINBURGH. 
WAREHOUSES 57, Moorgate Street, LONDON 46, Charlotte Street, MANOHESTER 
____ Onawald Street, GLASGOW, 


re 






39 & I6 
ee.) oe 


India-Rubber, Gutta~ Percha, & Telegrap h Works Co. 
WORKS : SILVERTOWN, ESSEX.) aimiteD) [MANUFACTURERS OF 


VULA ANISED INDIA RURHER (Conteactor ta Lie Lorda Connuiaajuners of tho Admiralty) | Bypeclal Quallly to resint the 
action of Mineral OI) ot High Lain Mivwin, Bhiest Huffers and Menting Kpriiug Valves for Mantua and Land Kugliiea, Wheel 
Tyres {' ylindare lunertion Hast, ont ant Tublig danyetilaas Kings 
VUICANISKD INDIA RUB UES AND CANVAN HOUSE for usa in the Tropiie Auction Hosa, wath Bpiral Whie for Peups, 
Fire Kugines & © Cox puctiay and Dativany Hone for Ships eo 
BTKAM PACKING (fudia Rubber and Canvas), du snes Rope with Aull Rubber Core, 
ever) dea rniption 
HIVEATOWN Lumsieatina Kyantic Braam ParktRa | (Lubricated Qotton with Iodis Rubber Cora) 
VULCANISED INDIA KL WBER WACHINE BARE SING 
Vurcaniaky Ixuia divanga Mate pet Mable do dnjury hy datnp or wet 
GARMENTS, FARRICH a. (uot affected by the aclion of ‘tropical ( Minates) —Waterproof Conts Capon Leggings, of evory 
dea tiption , Waterproof Hats Halniots, Kner Wrap Waterproof Mheeting for Hompitale Diving Drewes fitted with Vuleanised 
Jndis rubber Collara and Cuffy, Air Proof Bole jttowsa Cuoshlous Bathe Tale Reels Qua Rag, 4 Water Reals Cushions, 
Bottles, & EBONITE (not aff ted by Vinegar or Hydrochloric ur Acetic Acida) —Phutuyraphic Articles, Hpaaiing Jiabes, Muuth 
copa a, Hattery Calis Sheet and Kod surgical ie er ae 
GULPA PR RCHA -Tubing Beltin, Buckets &c ho fe 
TELEGRAPH CARLES —ludla rubber or Gutta percha Mulioarine Bubtoranean nun Arial, Palogrph bunaturs, Bpeakiug and 
Bignal Instrumeuts, Railway Block Sigunle, Sattory Calle Telexraph PstueN as J aumenger and Guaid Dist riatints , Alarua 
Holla Htoree of all Kanite 
TURPEDO APPAKATUS aa used by the Harviiew af Crest Brita tniiad Alated & —A Coujlete Bysten for Const Defeuou with 
al} the lotest Inywovuuents, Firing Hatterion Ai At 
Bolo Manufacturerea of the PATHNI LEC] ANCHE RATPhIY in-use by JEM Genera) Post Othe &a 


Works In France Persan Beaumont WAREHOUSES» 100, Cannon Street, London 








Wasnirs, Tinga, &c uf 


49% 


(1853, 





Esrat] JOSEPH TOMEY & Sons, 


MAxuracTuRERS OF HURHKA 





These Clasens will sland a pressure of 1 20C ba per square iueh, and do uot change colour, norfhecome frre t by Ws 
MANU FAUTUARRA To Rae Mastery as (hoy enna eet Lasts awn TeaTiMuN tala OW APRIL ATION 
— Makers sulaly tn Mersra Keo auc? he Patant Ruatiellewt Water diauye Olena 
Ny 7 4253 


THE MANOR GLASS WORKS, ASTON, BIRMI 


" 





var GENUINE AMERICAN 


. sfeuevuim AN TWIST ORILL ( & 


CLEVELAND, OHID 


— V gr TT 


wrwisT DRILLS. 


SHLIG, SONNENTEHAT & Co., 


SOLE AGENTS -OR 
The Genuloe Awerican '(‘leveland’ Twist Drilla, Whiton’s Lathe aud Drill Chucks, “ Tanite ° Solid Emery 





Wheels and Grinders, hhaped Pianionds for trumg Chled Iron Rolls, &e , Chrstoffdls Patcnt t Fiptic Bowler 
Tube Scrapers, Silver & Dewing’s celobratad Pumps , Wiloy's unrivalled “Lightning ” Serewing Machines, 
Screw Plates and Drilling Machines 872 


85, QUEEN VICTORIA STREET, and LAMBETH HILL, LONDON, E.C. 


__ A Largo Assortment of the bost American and other Tools and Machinery always kept in Stock 









1,461, een PAIRS 
Aso $225,522 PAIRS 


SUPPLIED TO INDIAN RAILWAYS 
FOR FLANGE RAILS. 





©. anw D-O-M. 
PATENT TRANSVERSE CAST IRON PLATE SLEEPERS, 


For any Gauge and for any form of Rall; without Wooden Keys or any perishable part. > 
As in use on Guaranteed and State Rallways in India. 


” COST IS LESS THAN INDIGENOUS TIMBER 
Vide ‘Minutes of Proveedingy of the Inatitution of Cis! Engineers,” Nov, 1881, Vol, LXVII, p 87) 
FOR PARTICULARS AFPLY Tu 


MESSRS. THOMSON & BROWNING, 
3, VICTORIA STREET, WESTMINSTER ABBEY, 8.W. 
AGENTS TO THE PATENTEES. 


6175 
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5. NORRISKCO.J HEPBURN & GALE, Limited. WEBB & SON 


re: TANNERS & MANUFACTURERS OF 7 
dona NON SRE. TLEATHER MACHINE BANDS, HOSE PIPES,| - XS\0 ranenate 













Feallmongers, 


of WATERPROOF PUMP LEATHER, GLOVi AMD GAITER 
WIRE SEWN BELTING, SHADWELL, AND ALL LEATHER ARTICLES FOR ENGINEERS’ USE. BUCKETS Leather Dressers 
*Hulyotia” Leather Belting & Laces edge LONG EEE, ROUTE WARE. LONDON. bO18 ; 





LEATHER FIRE HOSE, 
Pump and Hydraulic Leathers, &e 





LEROYSs oe 
IMPROVED PATENT NON-CONDUCTING COMPOSITION, 2? cw ai 


For COATING KOILERS, STEAM PIPES, and other Steam AWARDED 
Heated Surfaces To prevent the radiation of heat, save fuel 
incroase the power of eect and keep the stokahole anc 
Sub ne teow! Be an Got Ai 7 2 AT ONCE SHOW A LFAK, 
IMMUNICATE FIRE Used by 
HM Govornmont in the Dock Yards, &o, & Three Bollera Combs Tannery, Stowmarket. 
covered with thia composition, wil! do the work at four not 
a covered May be seen where it has Ixcn in use for twelvo 
and fifteen yoars Eatimatos given hd} 


— TUCK’S PATENT PACKING 
: F. LEROY & CO. or Steam Engin -Rubber Vaiver 
FRED es M. MEAD & CO. S Gray St., near Philpot St., Commercial Road, LONDON, E = —s ae co. TMITED 


éd J) 
PATENT “ HAGLE Griffith Street, Lower Broughton, Manchester, and South Shore Road, Uatesnead: -on Tyne, ce a wei ie 


annueaxed = Treja Mark whi 


Price Lists and Terms on application 














A N fi ofuture will! appear nye 
=a ETS aac a rar ae awh len th of TH Che PATENT 
STEAM P a ee ar gee an 
8olf Lubricating, durablo, and of fow price, for Looe- WAT. IB EI. FE EEE LO’ ss Hheat [oda Robber Buffer 
motives, Steam Mammors, Mining Pumps, &o Hose, Tubing Banding &0 
otic: , Wang Set, | FOSSIL MEAL COMPOSITION cn 
Works Kenninaton Roap, Lonnon, 8 E dase \ ae 
Ap aT Puitapatpur, US A 8380 (NON CONDUCTING MA ERIAL) Lownow ‘116, Cannon 8t, EC Laverroon $2, CHIAPRL 





FOR COVERING BOILERS & STEAM PIPES. St Canvire 108, Bots Dovxs Wornn LAMBRTU 


feade m Brought out fn 1879, nad already by many thouxands of steam users alloverthe world L ROBT. RrOBsSs CO W's 
4k 7 TWO MEDALS AT AMSTERDAM EXHIBITION — According to testa made bi Mr D cao aS ined 

K Clark, the cminent testing cogineer, one cwt of Fossil Meal Composition applicd to 
Steam Pipes which are exposed to the weather, and working day and night all the ycar 
round, Will gave 1h to 20 tonn of best Welsh Btuam Coal Used in large quantities by 
I M s Government in the Jiockvarda, &o , after RECENT trial tn canyon with all 





JOHN CRAN & CO. 


ALBERT ENGINE WORKS, 

















LEITK,, other Covering wked hitherto Sec Report of Trial in tmsue of Sept Bist, 1583 
eae A HAACKE & CO 21, LIME STREET, LONDON and 
. *y 72, REGENT ROAD, LIVERPOOL.” 
OCORAN’S PATENT Sou Auexts -- bor South Wales and Monmouth W H CULLEN, 2, Gordon Road, Roath, Cardiff 
Jor Scotland GLOKGER BLAIR, 88, Queen Btreet, Glasgow. b2h4 
1 a para ovo 5 So == 
SIGNAL WHISTLE 





iit ag , ST For covering Steam and | 21, GRAINGER STREET WEST 
mE steamers & Locomotives, KEENAN S aa ERED Liquor Boilers, Steam Ooppers SERA 


Pips, &o. | QRMEROD, GRIERSON-& CO., 


It prevents the radiation of 
heat and condensation of steam, | St. George's Ironworks, Hulme, Manchester, 
, MARK and effocta a lar SAY in fuel Have the Jargest asdurtgent in the trade of 
and labour It ia the on aoe PATTERNS OF SPUR WHEELS, BEVEL WHEELS, AND 
ition not affected tho MITRE WHEELS, WITH TEETH CUT BY MACHINERY. 


Kime Any variety of noter can be 
Wen slistinctly sounded and signals 
i theicby thangnutted with ease PATENT TRADE 


and fucihty 





eather or Wet, and hs the Also Fly Wheels, Driving Phuileva and Drtuaw oan he 


Simple -—Effective-— Cheap, NON- CONDUCTING only effective non- conductor, Wp pe eid Lore a Hud Purne uf ra quured 
It adheres to voxnsels of avery Catalopiiae on appl caticn . aouts taper of Hieat 
THE BEST WHISTLE IN THE ae and in every porition, | Figen Cotnery foul ute ow itn ewe ee 
without any ovternal castings ie 
London Ofhce 6, WEATMINSTER Eee i i 


4204 
MARKET . Sra we re oF VICTORIA STREET SW 
For Samples, References, & further 


ron m drnveton_|PAPIER MACHE si Rovnon 
VULCANITE MATTHEW KEENAN, 


Hansurs InviA Roppek Comp Co, SoD MANUFACTURER, 
Losvow Wanasonse, ®. waver, | ARMAGH WORKS, TREDEGAR ROAD, NORTH BOW, LONDOK, E. *” 


138, LONDON WALL, WOOD STREET, E.C. 
EBONITE.-- J OHN OAKEY & SONS, — 
For prices aid purticulira, apply ta 


HYDRAULIC MACHINERY} GENUINE EMERY, HIGHEST AWARD | HENRY COLEY, Mansion House Chambers, 


OF ALL DESCRIPTIONS LH, QUEEN VICTORIA STIELT BO 607 


PATENT CAPSTANS, CRANES, &o, EMERY CLOTH, _ Philadelphia, 1876.) WEGHANICAL 
oe apWOReS WHARVES, "" Iolingtn Mil, GLASS PAPER, ™ BOILER CLEANER. 


WAREHOUSES, AND OTHER 
HOTOHKISS' Pi PATENT 
h y 


PURPOSES, LONDON, 8.8. BLACK LEAD, &Xe. 























STEARPLE S UMPROVED 
HICH SPEED AUTOMATICALLY-COVERNED ENGINES 
Frem 4 to 250-Horse Power 















ee can a= ee ee a= ee) 


ENGINES, BRILERS, AND GENERAL MACHINERY 


W. L. WILLIAMS, esta 
2. WESTMINSTER CHAMBERS, Bes 
LONDON, SW. 4885 “MA 


GREAVES'S BLUE LIAS LIME| mtn i BOULTON, Hee STAFF 


We 


And PORTLAND CEMENT. ane From Mossrs. SPILLER & CO., Cardiff. 


GREAVES BULL & LAKIN |= —— “gin, Woe have found vour Roller Cleaner, that wo 


have had op trink on one of our hole rs for the past 


’ 
threes months, satisfactory, and we should be glad of 
en ee SLoed ee teak sail or re : PATENTS AN D LIGENSES jouracrount | Yon will pleas frail na with Fatunnte s 
pele ny of the ine kingaom ey ral ‘0d Teel tired FOR ALL COUNTRIES, for fixing one Cleaner on each of Throo New botlera 
ay ee 

their 


from tie the EXCLUSIVE RIGHTS of APPLYING FLUID CARBONIC ACID for the EXTINGUISHING of FIRE, 
Stockton, Wilmoote, and Harbury Works, AEE TO BE! SOLD thou 6207 HORAT 1O NE LSON 5 


8 C Sole Agent for Great Biota and belguum, 4966 
ics CMORDENTERS WHAM, BuMiNom ay ee Pee eu it Ae pee 90, WORSHIP STREET, LONDON, E.0, 

















om 


FERMISTON 


ee ee 


IRONWORES s, PRTERSHILL ROAD, GLASGOW. 





Lal * be 
i 
} 
a ee bo Par : 
ae ae aie io . 


ARROL a 
Engineers and Smiths, 


MANUFACTURERS OF 


IRON & STERL BRIDGES, ROOFS & CRANES, 


London Office 2, WESTMINSTER CHAMBERS, S W. 


EIFFEL’S PATENT CHEAP PORTABLE BRIDGES 


Colonins, 
Country Roads, Mer? 


Army, Railways, a aR st 
th 


es * ae ear we 
Agriculturi: its, Pg TER 
Contractors. qe 


The same Sections are used for Space. “trom 3U to 90 feet. 


4237 


Diplomas of Honor 
at 
Exhibitions 
of Amsterdam and 
Nice. 

These Bridgras, in Steel, can be erested by ordinary workmen, casily taken to pleces and 
removed in one hour, and combine tightness with great strength. 

THESE BRIDGES CAN BE SEEN ERECTED AND READY TO BE DELIVERED 


AT THE WORKS OF Mi. EIFFEL, 46, RUE FOUQUET, 


LEVALLOIS-PERRET (SEINE), FRANCE. 


A bAnGE NUMBER OF THESE BRIDGES HAVE BEEN SOLD IN COCHIN CHINA, 
SENEGAL, FRANCE, BELGIUM, ROUMANIA, AND TO THE MINISTER 
OF WAR, MINISTER OF THE MARINE, AND TO THE MINISTER FOR THE COLONIES. 


PROSPECTUS AND PARTICULARS SENT POST FREE ON APPLICATION. 


ER. DAGLISH & OO., 
ESTABLISHED 1708 


St. Helens, LANCASHIRE. 


| 
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A OFF COLe , SOPEER ee 


CHEMICAL MANUFACTURERS? PLANT, GLASS MACHINERY, &c. 4239 
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oeige Awarded the last 
Wes, FIVE GOLD and 
RASILVER MEDALS 





Our Machine, teated by the Judyeaat Calcutta, bh roke 7 tona ‘a 2}in ring in 45 minutes, for which we were 
ay arded First Clays Cortifieate and Gold dSicdal in comprtition with the Improved Blake Machine 


SEE OUR MACHINES AT THE 


Crystal Palace Exhibition, London. . 


W. H. BAXTER & CO., ALBION STREET, LEEDS. 


ENGINEERING, 





(su) 1 LLEMNT] _ [Ocr. 31 aI, » 1884. 


Contractors actors to Her Her rt Majesty's esty's War Department 
HOT WATER BOILERS, 


PIPES AND CONNECTIONS. 
IRON PIPES, 


&eo, FOR 


Gas & Water 
















HOT WATER 


AND 


Hot Air Apparatus 


eae _—. ERECTED COMPLETE -—— ims 
THE LARGEST ANO MOST OOMPLETE STOCK IN THE TRADE, 








Catalogue Grate — IMlustr ated Prace Book, 1: ith Edition, Price I 


LAYTON & SHUTTLEWORTH, 


Stamp End Works, Lincoln; and 78, Lombard Street, London. 


ea The Royal Agricultural Society of England have 
awarded every FIRST PRIZE to CLAYTON AND 
SHUTTLEWORTH for PORTABLE and other 
STEAM ENGINES since 1868, and PRIZES at 
every MEETING at which they have oom- 
_ pated 81 since 1849. 


Steam Engines, os testinal Fixed. ; (Over 21,500 Sold) 


Thrashing Machines, (Over 19,500 Sold). 
Straw, Corn & Hay Elevators. Chaff Cutters for Steam Power. 
Grinding Mills. Saw Benches. Traction Engines, &c. 


GOLD MEDAL and first t Class Certi- Gold Medals and insta Prizes have 
een awarde 
ficate at the Calcutta International CLAYTON AND TT LEWORTH 
Exhioition, 1883-4 at all the important International 
THE ONLY GOLD MEDAL and Colonial Exhibitions, inoluding : 
awarded for | 


London, 1851 & 1862 
Paris, 1855, 1867, & 1878 : 
PORTABLE STEAM ENGINES. 
Catalogues in English ‘and ‘inal European Languages frea on application. sss. 


Vienna, 1857, 1866, and 1878. 
“EUREKA” GAUGE GLASSES. 


We beg to call your attention to our EUREE A (Cauge Glasses, which are unequalled for 
DURABI {LIPY having been tested up to 3,800 Ihe pressure to the square mch, 
They are made porfectly parallel, and will bear any Vaiiation of temporature, They will 


not change colour. —~— 0 —— 
TwWSTIMoNWirAL. 
Krom Messrs Kaston & Axprrson, Erith Iron Works, Kinth, Kent. 

“The Gauge Glasses you sent us wore § inch dtam , wud about } inch bore, and atood 
from 2,400 to 3,900 Ibs per squae tuch bursting pressure Wo want then A 
than thse If ye wu think (inek outside diam and 4 inch bore ja Lkely to stand a hig 
picasure, please send us 4 dozer such glasses, suy 14 or 18 inches long, o8 you prefer ” 

INVENTURS AND BOLE MANUFACTURERS 


TOMEY & SONS, Tay Glass Works, Perth, N. B. 


— CORRUGATED IRON WORKS. 


aia ROOFS, WORKSHOPS, STORES, 
COTTAGES, CHURCHES, SCHOOLS, &. 


FOR HOM OK BXPORT 
ESTIMATES and DEXSIGNS on application to 
M. H. DAVIES 2886 
GRANGE ROAD, BERMONDSEY, 8 E —Karasntianad 1820 


MURDOCH’S PATENT 


AF COMBINATION GOVERNORS 


Wi SENSITIVE, POWBDRFUL, EFFICIENT, 

LIABLHE DURABLE, COMPAOT, 

KASILY DRIVEN, KASILY ADJUSTED 
tu specd desired while running. 


Prices and partwulary to be had from 


iia! WM. MURDOCH & CO. 














20, CARLTON PLACE, 
GLAS Go ow. 


MAK’RS ALSO OF 4517 
SILVER’S MARINE ENGINE GOVERNORS, 
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W. A. MARTIN & CO., |THE FARNLEY IRON COMPANY, LIMITED, 
PATENTEES AND MANUFACTURERS OF FARNLEY, near LEEDS, Manufacturers ot 


SMOKE CONSUMING FURNACE DOORS F'=ia=>=u=a=arsasaar 
AND GRATES. EE - ae EE= EZ & & 


appliances and are working successfully. 


N.B.—THE PATENT FOR MARTIN'S FIRE DOOR | 
WAS PROLONGED JANUARY 20th, 1881. 












MARTIN'S PATENT FURNACE- C RATE, - 





SCRIVEN & CO. 


(Late BCRIVEN & HOLDSWORTH) 
LEEDS OLD FOUNDRY, 
MARSH LANES, LENDS 
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SILVER MEDAL, aa in 1882, 


LABUUE- SAVING MACHINE TOOLS 


Be gn. 





POCOCK “STREET, BLACKFRIARS RD. 





LONDON, 3.51. 697 Mh pas 
ay SPECIAL APPLIANCES 
; Fok 


Iron Ship Builders, Engineers 
and Bouer Makers. 


erect taiaas 4700 


Tue HUNSLET ENCINE COMPANY, 


EEDS. LOCOMOTIVE 
_ TANK ENGINES 


Ob all descriptions and any tte fon 


Ironworks, Collieries, 
Contractors, Docks, 
Manufactories, 
Branch Railways, 
&ec., &e 
Spectally dealgned for any olr 


cumstances, or to mit any 
Gauge of Railway 4201 


“TRICKS AND PARTICULARS ON APPLICATIO® 











~ Tt py ie q 
“een IRE oad REFRACTORY s Pte eS BY ANY OTHER BRAND 
On Purchasing Leaso or other POWER re eS yeas orn a a = " ; FOR 


wee AND DURABILITY F4™ LAO a SIEMENS PROCESS 
UNEQUALLED =F ae ang | GLASS WORKS 
sg 4 


ae ra \" a : SPECIAL “ae T 
CORRUGATED OJL-CANS, \ _ ,kave's QUAY CON INUOUS 3. INTERMITTENT HEATS 
WITH PATENT FEEDHOLE a seh ——— GROUND CANISTER 





Theme @ll-rans beside effectlag m gir of ay in ne over all = nee i on ee ee oe a a Oe oe eae | aNGcE Wel a aen Me Wo a.) 
othora nro rick nine tek thay cite naa e ri ‘ : 
crags ilitbe formerded foat Mrve on recrpt of ta tet Sumy —— 1 ee oc! TEEL MOULDERS CCM POSITION AND OTHER HIGNLY RE FRACTORY COODS 





SOLE MAKERS - 2 ae an GCRAYSON LOWOOD & CO. 27 ATOR am SHEFFIELD 
JOSEPH KAYE & CO. 93, HIGH HOLBORN LONDON, ACR ara 7 Loe 
AND BANK WORKS, KIRKSTALL, LEEDS 406 caeeamnmemaean 2 


=a TEPROVED AUTOMATIC HAND and STEAM ARROL'S p ATENT PORTABLE 


STEERING APPARATUS. HYDRAULIC RIVETTING MAGHINES 


Thin Machine ta the strongost and mest compart nt 
prount tn the market FOR 
(aie haa been taken to embody every known fra 
ovenient in tts construction ao that we have no ‘ 
headtation in offerlug it aa on rfect Hand and L (| d M 
MPa fee edie) fe si all an arine 
Patthoular atentian bin bean given ty the Hand 
Cour which han been completely overleckad by innst 


other Mchets) This part of the Machine las been 
lone uni wmegeariiid fur power an l quickness af 
i Gon by Captacos and Officers whe have tried ital sea 
(¢ with te ofa senl that ae bias eaalaptod Che Doles j 


Vielical Wheel syatens of gearing pn whieh bs kbd 
Abc nodee are uinoat complete iy dispedsed with onal 
they caret det marpraed for ete ngth and daabslity 
ealaobey to draw attinticn tothe carmen Chain 
Bartilwiileh weit) tha © deadae daadisy from the under 
rile brow prati nbeapertence we ksow this (leon WACON 
Thote be lial lo arangement thanths Flite ht barn hh we 
commen) Una oe which the Atecring (hai ae 


lial tn ta ally beth, therctore a mourcee Odan er : 
The Gear ia pecfes tly autonintte the Bigane repo fl EP Carrla ges 
frp to tha ation af tlie Atooreniat baatantly in erties | 
ite thona nee dhrad tos eed oe Come cant ba kbgered by 
Bd iiiss wy bey Panel qa wee 

Vdou casted ee worhink tt another conapi ion 
fentuie dn thos Machine cade 20 revebutons of the 
Foye det tryp cecesery t opntthe Kuddet tiem hard G I R DER S, [ 
over oto dard ove: oamccgispaed with PA die TM py Mi cle 
aie oa 2b ieee the Wormand Whol type of Genre dn wie cone 

* " cua te " 


yyertthy thete ae yredt awit, db Afra and wear ie 

mud da ce ate deabtecdd tee b tebiirome | Thin wall abso a Q 
be founda amtage Web stent a Compas ¢ ott oa 

ooly halfa res dufionef the J ngine alfher wiuy ba law ) ib 


meufieit for the pttrpom although were enna dle 
uweof Maud poweronds ata, wihtel (in this Wadiined 


faa bec proved fo aren the purpowe a liirahty a 

errvgnr (le Hive peo (for bisetrand nan a channels SHIPWORK 
Reaeiy Sbacdine ta thitebenl tay fired cto aty des aed J 

fully tried under Bien before lasing the Wonka 

am tent the Uateriele and Workineenadaptre guarantad 

iy for Six Montha cada Werdi Asegplres & 7 be 

a The raual € pper Ar ilge Gear faanppliod when required ies 

Jrapectiun wader Steam at the Work da age 


sul} MAKER 


JOHN LYNN &CO., — ED er See 


A: bT LUBE'S ENGINE WORKS, 4964 
WSUNDERLAND.! Large NUMBER IN USH AT HOME AND ABROAD. 
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bor all information and Price 
apply to 


SOLE AGENTS, 


W.F. GILMER 


&6 CO., 
ENGINEERS, 
rou Morchanta and Contractors 
HAMBULG CHAMBERS, 
QUAYSIDE, 


NEWCASTLE-ON-TYNE 





SLIME EE EEFELE CN Mes 
Te sa eee it os acck is divs 


Witt 


XxXD — ENGINEERING, - __ [Oct 31, 1884, _ 


———— — me ee aa = aceite a <n, 
pee oe 
-_——— ewe —— 








one STEAM BOILERS Go- 








OF EVERY DESORIPTION 
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ATKINS & CO., 


ENGINEERS AND MACHINISTS, 
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THAMES AND MERSEY 


LUBRICATING OILS, 
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SOLD. NOLD. 


PRICE'S SPECIAL GAS ENGINE OJL, 
Strongly recommended by Messrs 
Crossinny Bros, Ltp, MANCIESIIR 


PRICE'S COMPOUND ENGINE OIL, ° 


For Marine Engines and Locomotisea 


PRICE'S SHERWOOD SPERM OIL, 


For General Machinery 
PRICE'S CYLINDER OILS 
~ PRICE’ g BELMONT SPINDLE ‘OIL. 


PRICE'S RANGOON OIL 
As recommended by 
THE WARK OFFICE AUTHORITIES, 
‘For the preservation of SMALL ARMS and 
Articles made of Motal from oxidation ” 
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DUNBAR & sce S a STEAM NAVVY. 


Unapproachable by any other machine for handiness and efficiency in work, 
Requires two men and a boy to drive tho Engimo and guide the Machine, cxeayates and delivers in trucks the hardest chuy and mutenal 
known (net bemg rock), at the rate of from 400 to 600 cubs yards per day —Fuoll detaals, with prices on application te 44st) 


_SHEAF IRCN WORKS, LINCOLN; OR 20, BUDGE ROW, LONDON. 


THE BARROW pa eat BOILER. 


SAFETY, ECONOMY, > High-Pressure, Superhe ire, Superheated Steam, 


DURABILITY. “=< 120,000 HP. ALREADY SUPPLIED, 
thes |= All TESTED to 300lbs, PER SQUARE INCH 


ae eo Important Improvements. Oonsiderable Reduction in 

: | | Number of Joints. Made entirely of Wrought Iron Tubes 

Greatly Enlarged Steam Space. bi deity of Gonstruction 

and Setting. Eoonomy of Fuel a Space. Portability 
Souiomy of Freight and Transport. 


Price Liste on application to 


PRICE'S PATENT CANDLE COY, LIMITED, 
BATTLERSEA, LONDON, CAT 
BROMBOROUGH POOH, LIVERPOOL 


QUALITY GUARANTEED 





Numerous Testimonials after 10 to 15 years’ use 


Price Lista, with Tcestimontals and full particulars on appl 


ar id — “ —— era, © se es cation to the Manufacturers, 
tm we — 4 on THE 
pre) ery DARROW SHIPBUILDING 
a As nig a (LIMITED), 
“ad : kee 4 BARROW-IN-FURNESS, 


OR OP TITB BOLR LONDON AQPNTS, 


THE MACHINERY ri “HARDWARE SOMPANY, Ti, 147, Queen Victoria St., London, EE. 


H. M. WILSON, 


IVD AR TDIN Bs && GEN ER ALT, ENGINEER, 


BLYTH FOUNDRY AND ENGINE WORKS, BLYTH, NORTHUMBERLAND. “™ 
SHIP REPAIRG zo. 
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Yorkstire Crucible Steel C. sting Foundry, 
DEWSBURY ROAD, LEEDS 


COAL PRODUCTS 


JAMESON’S COKING PROCESS 


Applicable to any ordinary cuke oven 
and all deseriptions of coal. 


Over 800 ovcns aro Vready at work or arranged for 
by owners of over 10,000 ovis 

At a nominal cont thin pro cas aayvcr the volatile 

roducts of coal and rich burnin, gas, aad gree 
leering day cd of coke of maproved quahty 
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A JOHN BEDFORD & SONS, LION WORKS, ‘SHEFFIELD, 


MANUFACTURERS OF 


Cast Steel, Files, Saws, Shovels, Hammers, Picks, Engineers’ Tools, &c, 2 


PATENTERS OF 
IMPROVED CLYBURN SPANNER 
















IMPROVED RATCHET BRACE. 


Apyanracis —The wenkert parts of other 
Vatchet braces are stronpthened inthis took ‘bh 
teeth are wall protected, ind cannot be yoken a 
he clogged with dit 9 The strain is sustained 
by all the teeth together [tis cheap 


Tow TARP PEARY ATELY TO 4nd 


upeines it works easily It works quickly, and will JAMESON'S PATENT COKING CO., Ltd., 


not cloy. Itis strong, and cheaper than the ordinary Clyburn, 1ST NICHOLAS CHAMBERS, NEW CASTLE ON TYNE 
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WOODHOUSE RAWSON 
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MAMUFACTURURA OF , 
INCANDESCENT LAMPS a a Dr” 0CK 
nen fra Lampe, urtoen, ee 6, Wesimunster Ohamberns Victoria St 8.97 ADELAID al A DA LL. 


FREE TRIAL IN N ANY MINE MINE IN ENGLAND. 


« Wires, Carbone, Batteries, 
seruaes oF aisccrnon, rues, |(NOW IN THE PRESS.) 


The Fourth Anutal dition of wer 
miner eee eens] “WA, BERLY'S Jordan’ s Patent, aNd. ihe 
UNIVERSAL ELECTRICAL DIRECTORY. . SOS 
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1. B. JORDAN, SON & Soe ! 
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®, Cane, Covent Garden, WO pecetealog Fate ceri a mand taste a 


WM. DAWSON & SONS, 148 9 ‘Up. Thamens, Tooter, 3.0 
_ Terma for Advertwementa on Appliontion, 8390 apart ee 


DAVEY PAXMAN & CO., ENGINEERS, COLOHESTER, | 
ENGINES AND BOILERS SUITABLE FOR MILLS, FACTORIES, ELECTRIC TRC LiGHT IISTALKATIONS, &e,, bc, | 7 \ 












Portable and Beta! Portabl Horisontal W setary | ompennd,Seti-Tnad Haines and 
pobie ot Bagi ed foes, | Yer ES ae dHorisntal Fan 
cel Daguet 4 Boilers, eae rg ea sg patony role 


D have bean s selected by the Executive Commlittea of th the INTERNATIONAL erry SEH ELTON, 
to BUPPLY the he WHOLE of the BTEAM POWER required (over 1, 200 indteated hon horse a power) tor driving the Et 
Tight Machinery This rome cdllection of nachiaery may be weed ‘ad wor every ave 


Catalogues, and fuil particulars with Prices, on apptiontwn to 


rDaAVEwW Pax™MaAnN & OCOOo., 
ENGINEERS, COLCHESTER; 


—— LONDON Orriog: 130, Quen Viororia Street, EC a= m7 


LONDON STQOOK, 
LIBERAL DISCOUNTS AND TREME.I(\ydo eran me » 


JAMES E. & SAMUEL SPENCER, 1 Savon, tens, Wooo 


Warehouse 3, Three Cranes Lane, a 
Offices 3 Queen Street Place, Cannen 


GANDY'S AMERICAN COTTON BELTING. 


T° those having tho use and care of Machmery 1t 15 of the greatest impottance to know what is the beat Belting to use to tranamit power, To such and to 

all the answer is—USE THE GANDY BELT. It has mtators and this 1s the ssmongert proot ible that 1 15 an artiole that is worth spending 

cash on to muitate If it were o worthloss article, and one that had not ben VERY SUOOESS FUL, no no one would go to the expense and trouble to 

imitate it. mutation 1s the strongest form of flattery, and those who imitate the. GANDY Belt are proclanming to all belt users that the GANDY Belt is 

tho best that has ever been put before the public The GANDY Belt has acquired such « assaevealy: high reputation, that belt users, after having tried alll 

others come back to GANDY and declare that alee the differonce an price, they find 1t to their advantage to use the AMERICAN TTON 
made by the Inventor and Patentee, 


MAURICE GANDY, 130, Queen Victoria Street, LONDON. ~ 
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Bema) THE BELLEVILLE INEXPLOSIBLE STEAM BOILER C0. 





PATTEBN (Patenrzy} 
GOLD MEDAL & LEGION OF HONOUR, PARIS, 1878. DEPLOMA OF HONOUR, NICE, 1884. 


PRINCIPAL ADVANTAGES : 


renee ace Fee ae beam alway Soy eapeinr, ret reek ie bag ions "hing woinatay 
J. SEI. EMV IE. EI “a “co., 


{emtractora fur Public Werks te Frauce nafl Abvont, 
Fer the Univernn] Bxhibitien, Paris, 1414, “— — nae te the ea Exhibition, Miee, 1964, (800 BM.) 


Ateliers et Ohantiers de l'Ermitage, a Saint-Denis (Geine is (Seine). —16, Avenue Trudaing, 16, 4 
BELLEVILLE’S INEXPLOSIBLE VERTICAL PORTABLE ENGINED 


ig “oo as ud k CONSTRUCTED 1H PARTS SUFFICIENTLY SMALL TO BE CAMEMD BY IGA OW BY & fly aa aa 
tht ne “tte mcealaineeest™ wb , . 
BRLLNVILA cremate rea _paLuVILLS BabUontG Vat ALY iis for Utalting and Waftoing Seam J. 
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COTTRAU'S PORTABLE BRIDGE ACROSS THE RIVER SARNO, AT CASTELLAMARE 
& (For Description, see Page 401.) 
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INTERNATIONAL HEALTH 


Frankland goes on to remind us, they offer no sume have already rat aie works for using sub- 
terranean watera, Such works deserve vvery en- 


guarantee against the admission mto the rivers of | 
EXHIBITION. noxious ingredients, capable of spreading zymotic | couragement, 
Loxpon Water Surrty. disease, although the risk is no doubt dimmished, {| The following tabulated data, taken from the 
(Concluded from page 393). In the smaller towna and vy: in the Thames | report, further illustrates the points discussed . 


basin, cesspits are generally used, and the overflow 


Tue chapter which deals with the quality of the 
from these usually communicates with the nearest 


; Comparative P tions of Oryranee Impurities Present 
water supplied is the most a penny in the hand- 


an Water deltvered in London. 




















day yi * ras 
a: ‘ ry Ny Rag gal} ye *e 
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book under notice, and we shall quote from it at some | watercourse; whilst in other cases the street; ~~ oa 
length. It consists of the official report for the year | drains convey sowage matter into the nearest running Year Thames Water | Lea Water [Doep Well Waters 
1883 of Professor Frankland, and the joint report | water. Thus the River Thames still receives much 186x io 1 aa NP ee 
made for the companies by Messrs. W. Orookes, W. | raw sewage matter, together with the effluents 1960 1016 uly | 412 
Odling, and Dr. C. Meymott Tidy. Professor Frank- | from sewage works. alt ~ ne 1 
land tells us he mede his first copes on samples of ; The water companies have, however, done much 1872 1248 elt 291 

the London waters, taken monthly, in the year 1865. | towarda improving the quality of the water aup- 1878 917 ons 260 

At that time all the large towns in the basins of the | plied by thom, chiefly by means of increased stor- en bh | a 
Thames and Lea freely discharged their raw sewage | age accommodation and more efficient filtering 1876 983 [ase 246 
into these rivers or their tributaries. Tho water | appliances. Larger storage capacity enables the ag ‘me Se he 
companies, on the other hand, being ill provided | companies to exercise more discrimination as to 1879 1195 947 487 
either with storage reservoirs or filtering appli- | the times at which they can draw their supply 1880 1254 1013 3OR 
ances, wero compelled to draw from the rivera in | from the river, and perioda of flood, when the aoe tas os a 
times of flood, and the water was not by the treat- | water is turbid, can generally be avoided, Thus 3988 860 B2U B2l 
ment rendered even clear and colourless to the eye. | in the year 1868, out of 84 samples of distributed | 


The Royal Commission on Water Supply which sat 
in 186Y, reported “that when efficient measures 
are adopted for excluding the sewage and other 
ara from the Thames and Loa and their 

ibutearies, and for insuring perfect filtration, water 
taken from the t sources will be perfectly 
wholesoma, and of suitable Erma for the supply of 

* Drr Franklan 


the me goes on to point 
out that the improvements that have taken in 
sewage a since that date have taken the form 


of attenrpts at sewage purification rather than sewage 
seclusion, ““Tndeed,” says the official analyst, 
‘the expense involved in carrying out any scheme 
for excluding the sewage from the rivers is so great 
as to render auch a plan peecticelly impossible,” 
The methods adopted for o the — of 
the principal tqwna in the Thames basin are chiedly 


stems sa i tion or downward filtration. 
These u 
: whalet 


good results when properly 
carried ont, e various methods of chemical 
treatment effect comparatively little a peeremet 
in the sewage, excepting s0 far as the coarser 
areconcerned, Although the 

methods may contribute 


on, 


J Mh t 


re } 


5a eis 
Baus! tulips in appearance and even 
‘ a] quality of the river waters, yet, Professor | w 


river water, there were only 48 clear, whilst laat 
year out of the same total number 73 samples were 
clear. Moreover, all the 11 Purbid samples in the 
_ year were only ‘‘slightly turbid,” whilst in 

out of 36 turbid samples, 20 were “slightly 
turbid,” 9 ‘* turbid,” and ‘very turbid,” The 
oeourrence of moving organisms in these turbid 
waters is now much rarer than in former years. In 
1869 they were seen altogether 24 times, or in 
80 per cent. of the turbid samples, whilst last year 
they were only observed on six occasions, or in 
55 per cent. of the comparatively few turbid 
samples. Two Tables roferring to this part of the 
ra are aucie further on. When the rivers 
are in protracted Hood the water distributed gene- 
rally contains a large proportion of organic matter, 
and in 1880 that drawn the Thames and Lea 


contained a larger rtion than in any year 
during which the sinlyon have been made. But 
weare again reminded, even with organio pollution 


at ite lowest point, there is no tee against 
germs of xymotic disease being present in the 
use prin sn , Dr. Frankland says he is in- 
f that several of the companies drawing their 
supplies from the ' on and Les are impressed 

the necessity of abandoning these sources, and 


It will be aceon from the above that tho water of 
the Lea is purer than that of the Thames, a fact 
which 1s probably opposed to popular behef ; whilst 
the proportion of organic matter in the deep well 
waters la but Iittle more than one-half of that m 
the Lea, and considerably leas taan one half of that 
in the Thames. The amount would have been even 
less but for extensive altorations which wero bein 
made at the works of the Tottonham Local Boa 
of Health. The improvement observed d ting last 
year in the Thames wator 1s attributed to the more 
energetic action of the conservators and the greater 
storage capacity cf the companies reservoirs 

The maximum amount of organic pollution nearly 
always occura during the winter monthe both in 
the Thames and Lea, Durmg the last sixteen years 
the worst resulta in this respect have beon ob 
tained from the Thames during the month of 
January on six occasions, February three timen, 
March once, Octuber twice, November twice, unc 
December three times. In 1872 January and De- 
ceinber were coupled as being equal. For the River 
Lea the record for a corresponding period was 
Jan three fimes, February five times, Maroh 
twice, June ones, July once, November unce, De- 


cember three times. ir 
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TABLE SHOWING THE TRMreRatuar AND Reiative AMOUNTS BY Wataut ov Turunttras, &C., CONTAINED IN 


Peltier ones hae ena eateetT —_— 8 eget ert et wt er ee te re 


_— a 


100,000 Pants OY THE DIFFERENT COMPANIEN WATERS DURING THE YRAR 183, 


— tee see ee tL - 


ine Oh | 


; | r=) | ‘ 
- Tle ie), aig) od 
Name of Compan) or Authority } i i : : | 
Sy] ad | ie | de gil a i 
7 Tora CIOL = a 
Thames 
Cheluca 110 $7.12 thd on0 | ,000 188 +228 1.8 101 
Wost Middiesex 12.7 27.76 184 O88 0 306 238 15 | 187 
South wark 12.0 | gee] 1a¢ | om 6g 208 | 246 16 | $01 
Grand Junction 122 28 U7 164 G4 og 198 233 16 199 
Lambeth we | 290] 184 080 v a 3) 22 16 | 26 
New Rivor F 11,8 28 48 108 021. O 965 288 14 20.4 
a oo : 1i4 40 12 148 025 rt} ime 26h 17 20.8 
Ce; ' 
ent. £4 121 41.71 050 .O1B 0 470 484 26 28 0 
Ovurnn Circe | 
Colne es 18 ie O58 016 001 489 458 1,7 71 
Tottenham Board 30 O04 O77 | O22 , Ob OST 120 2.7 22,6 
t t 
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Nots,—The numbers tn thla Table may he converted into gralns per Imperial rallon by multl lylng them by seven and then 
moving the decimal point one plage to the left, is 


The above Table has been compiled from data 
contained in the report. 

A comparison can be made of the proportional 
amount of organic eluments in the waters of the 


different companies named for the year 1883 by 
means of the following figures, the average amount 
found in the Kent Company's water during the 
nine years ending December, 1876, being taken as 
unity : 
Chelsea : 31 
West Middlesex 3.7 
Southwark 3.6 
Grand Junction . 84 
Lambeth . 3.6 
Now River ai 22 
East London ‘ 29 
Kent or ee ae 11 
Colne Valle ee ee ee 12 
Tottenhan Board oe Ss . 17 
In further explanation of the above Table, the 
following pointa are noted, 


With regard to temperature, the water distributed 
by the Chelaea, Weat Middlesex, Southwark, Grand 
Junction, and Lambeth Companies varied from 
3.1 deg Cent. (37.6 deg. Fahr.) in March to 
220 deg. Cent. (71.6 deg Fahr.) in July. The 
Lea water from the New River and East London 
Oompanies varied from 3.4 deg, Cent. (38.1 deg. 
Fahr ) in March to 20.0 deg. Oent. (68.0 deg. Fahr. ) 
in July. The deep well water of the Kent Com- 

y varied in temperature from 34 deg. Cent 
(98. deg. Fahr ) 


59.9 deg. Fahr.)in June. Thus the temperature 


of the well water was more equable, it remaimng of | Deep Wells 


an agreeable coolness in summer when the river 


* waters bocame warm and unpalatable. 
In dealing with the second column of figures, it 
is remarked that a large @ aolid 


a Night of 

matter consista of mineral salts, which are quite 
unobjectionable in drinking water, although they 
are very undesirable in that used for washing or 
manufacturing purposes, A amall portion of the 
solid matter 1s, however, organic. That which 1s 
of a vegetablo nature 1s said not to be objectionable 
in sinall quantities in drinking water, but organic 
matter in river water which receives sewage my. at 
any time become objectionable to health. The 


greatest amount of total solid matters was found in | Lam 


the deep well water of the Kent Company arid 
that of the Tottenham Board of Health, whilst the 
Colne Valley Company's water contained very far 
leas, although obtained from the same source. 
The latter company uses Olark’s softening process, 
which is carried out by means of lime, and it u 
stated that the other metropolitan waters could be 
brought to about tho same state by a similar treat- 
ment. 

The question of organic impurities has already 


bean considered. It will be va uabley however, to | wat 
a 


quote the following figures, as the 
mum and minimum organic 

carbon and organic nitrogen) noted in the course of 
twelve months. Thisis an important point, as an 
carrera impure supply of water concentrated 


ow the maxi- 


within « single week, or even asingle day, might do 
more harm a Jarger proportion of oe dis- 
tributed over a longer period of time. The figures 
refer to the year 1888, and the Kent Company's 
average for ning years ending 1876 is again taken as 
unity, 


in March to 16.5 dey. Cent, | Lea 


6tits (organic Lambeth 





Source. Maxhnum [Minimum | Average 

Kent. 1.5 0.8 1.3 

Deop Welle S etined Valley 16 1.0 1,2 
New Pe a Hy 13 as 

River Las { ast London 5.0 19 29 
Cha} “4.7 20 al 

West Middlesex 6.7 20 87 

River Thames< Bonthwark 84 1.8 a4 
Grand Junction 54 4 a4 

8.7 2,0 3.6 





We will cxtract two more Tables from Professor 
Frank)and’s valuable report, and must then refer our 
readors to Sir Francis Bolton’s volume or to the 
original report for other details that may be re- 
quired : 

Reaulta Observations ing the cwency of the 
pre of the Waters of the Pian aa Le js 











the Year 1888, 
mh ad e 
vv 
ba 3 : 
Companies or Local | & 3 é 8 § 33 
Authorities, = P rs 
14 | de | 1B dd 
Thames 
Chelova 11 1 0 0 
West Middlesex ii 1 0 0 
Routhwark 7 6 0 0 
Grand Junction i) 8 0 0 
Lambeth ll 1 0 0 
Now River 12 0 0 0 
East London 12 0 0 0 
6 

Kent . 12 0 0 6 
Colne Valley 19 0 0 0 

Tottenham Loca] 
Board of Health 11 0 0 1 


The turbid sample of the Tottenham water was 
collected when alterations were being made im the 
bore hole. 

The sediment deposited by the turbid waters on 
standing waa in every case examined microscopically. 
During the paat year these examinations revealed 
the presence of moving organiama in three samples 
of the Southwark Company's water, whilst one 
sample of the Chelsea, Grand Junotion, and 


beth Companies’ waters respectively exhibited 


the same phenomenon, as did also the aample of the | i 


Tottenham water. 

The following Table gives the results of these 
microscopic examinations made during the past 
fifteen years : 


Number af Occasions when Moving Organiame were Found, 
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The report of Messrs. Orookes, Gdling, and Tidy, | to for town supply, contains, 


the anal to the water companies, ‘follows that 
‘of Dr. Frankland, ‘A good deal of streas'is nid 
on the colour of 


‘examined last year. show 
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number of samples have been examined by means 
of the'oolorimeter, and the resulta recorded, in 
a graphic form, by means of curves plotted ac- 
cording to the atate of the examples operajed 
upon. The colormeter was designed by Mesars. 

rookes, Odling, and Tidy especially for the pur- 
pose of determining with something like scientific 
acouracy the varying of clearness or tur- 
bidity of the water. Two hollow wedges, one 
opposed to the other, are filled with blue and 
brown liquids respectively, 20 as almosi exactly to 
imitate the varying tinte of potable water. In this 
way a certain definite value oan be ‘fixed for the 
arbitrary terms of “ turbid,” ‘slightly turbid,” 
or ‘very slightly turbid,” hitherto used. The use 
of the ovloured wedge, and also of the hollow 
wedge filled with a coloured solution, are, as the 
analysts point out, by no means new, but the appli- 
eation of the two wedges mu decidedly a step in 
advance. 

The resulta of the analyses of the 2224 samples 
82 samples were very 
slightly turbid, five slightly turbid, and 2187 were 
perfec ht, clear, and well filtered. In threa 
of the aligh turbid samples the result was due 
to the fact of works being carried nut in eonnection 
with the supply of the urhood. It bes also 
been found’ that throughout the year (1888) prac- 
tically the water was fuily aérated: or oxygenated. 
The ers of this report were the first to eB 
series of exporiniehts on an extensive scale to deter- 
mine the amount of free oxygen.in potable water, 
and the extension of the subject is still engagi 
their attention, The growing 
to the purifying effects of oxygenation will render 
the resulta of great interest. Out of 318 samples 
tested for ammonia and organia matter, 
casiona y},rd of a grain per gallon, and on five 
occasions ytyth part of a grain of free or saline am- 
moni per gallon were discovered. On forty-eight 
occasions the y7scth part of a grai nr be Was 
recorded, whilat 263 examinations revealed no ap- 
preciable trace of ammonia whatever. The quan- 
tities of nitrogen, aa nitrates and nitrites, and of 
chlorine, were eatimated from daily samples. The 
former ranged from about 0.150 to 0,225 of a grain 
per gallon, the quantity being on the average some- 
what lower in the summer and autumn than in the 
winter and spring. The quantity of nitrogen exist- 
ing in the form of ammonia and of organic matter 
together with that in the form of nitrates and 
nitrites, constitute the total combined nitrogen of 
the water. It is from this quantity that Dr. Frank- 
land calculates the previous sewage contamination. 
According to the present report the nitrogen 
amounts to about one-third that met with in the 
spring water supply. The quantity of chlorine 
amounts throughout the year to cloae upon, ora 





little over, one grain per gallon, corresponding to 
about one and three-quarters of a grain per gallon 
of common salt. With regard to the remaining 
question of “hardness,” it is atated that the 
nineral matter held in solution consists mainly of 
the carbonates of the alkaline earths, with a amall 
quantity of sulphates, nitrates, and chlorides. These 
salts, it in stated, are banoficial rather than projudi- 
clal to the animal economy. 

- The report concludes with aome general observa- 
tions animadverting on the reports of Dr. Frank- 
land. No exception is taken to the ofticial analyst's 
atrong dislike to the river sources from which 0 
per cent. of the water supply of London is derived, 
or goerally to the actual analytical resulta set forth 
in his tables. The water companies’ analyste do how- 
ever protest most atrongly against what they style 
Dr. Frankland’s peculiar modes of statement, and 
the operas be employs, made ‘with the 
obvious intent to @ the river water supply 
and exalt the well-water supply of the metropolis. 
Thestatement isquoted (contained in thereportof the 
Royal Commission on Water Supply) “that a minute 
portion of organic matter, variable in amount with 
the season, is a normal constituent of river water; 
and es reason W. Soyer to cones hes 
proportion of natural organic matter 
prejudicial to health ; and that there is abso ataly 
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amaller i ete of organic matter than either, 
although it has a considerably higher proportion of 
total nit . Messrs. Crookes, Odling, and Tidy 
cohsider that the notion that spring water is the 
proper type of what metropolitan water should be, 
‘is « notion entirely without foundation.” We 
have not space to follow the discussion in dotail, 
but the general contention of the supporters of the 
exiating source of supply appears to be that the 
quantity of organic matter contained in the sam- 
ples of water analysed is 20 amall as to be within 
the limits of wholesomeness. There is, however, 
one passage in the report worth quoting: “ Whe- 
ther or not,” say the water companies’ analysts, 
‘‘ variations—it may be relatively large, but always 
falling within the limit of a very small absolute 

uantity per gallon—are matters of any real signi- 

cance, must obviously depend on the character of 
the dissolved Orgone matter present in the different 
waters, or in the same water at different times. 
We are not unmindfu) of the predominant import- 
ance of this consideration, and should any on 
be made impugning the wholesomeness of London 
water by reason of the ascertained nature of the 
amall proportion of organic matter which it us found 
to contain, we shall, aa we believe, be prepared tu 
meget these charges ; or undoubtedly failing this, to 
admit them.” 

We are afraid that the above séntences will only 
half reassure the doubting consumer. ‘‘ Organic 
matter,” in connection with potable water, ia looked 
on by the ordinary la aid es @ auspicious charac- 
teristic, and although it may be a wise maxim in 
the law to consider every man innocent until proved 
guilty, few of us are prepared to this cha- 
ritable doctrine into questions of water supply. 


received incorporation in 1806; the districts aup- 



















mngton and intermediate parta. Operations have, 












plied including the parishes of Hounslow and Ken- 


however, not been carried further weat than Kew 
Bridge, although on the north the mains are laid to 
Hen Within the last two years some excellant 
new machinery by Messrs. Simpson and Co. has 
been erected at the Hammersmith pumping station, 
and considerable additions have recently been 
made to the subsiding reservoirs on the Surrey side 
of the Thames. Thesupply of water is carried under 
the Thames in a conduit from the reservoirs to the 
pumping station. 

The Grand Junction Water Company sprung 
out of the Grand Junction Canal Company, the 
latter body, in the year 1798, having obtained 
powers w enabled them to supply their canal 
water fur domestic pu In 1811 tho water 
supply was transferred to a separate company 
which continued to draw ite water. from the canal 
until the year 1819, when the source of supply 
was transferred to Chelsaa. In 1835 the imtake 
was placed at Kew Bridge and remamed there 
until the Act of 1852 compelled all companies 
to go above the tideway for their supply The 
area supplied extends from the intake at pton 
to the original district at Paddington. 

A very interesting account is given of the Lam- 
beth Water Works hou the time of their first Act 
in the year 1785. The way in which the orginal 
works in Belvedere-road, close to the southern end 
of the footway over the present Charing Oross Railway 
Bridge, 
is pleasantly told. At the present time the com- 

’s service is laid down from the intake at 


































have grown into the exiting undertaking, | | 
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ooke, flints, or any other suitable material, in the 
usual manner, down which water trickles from a cis- 
tern on top of the tower; the water absorbs the sul- 
phurous acd gas, and also the sulphuric acid and 


soluble aulphates which may be oarned ove: from the 
calciners. It then flows out of the bottom of the 
tower, and is taken through a lead pipe to o series of 
closed shallow lead pans, a dozen in number, arranged 
one above the other in a firebriok chamber, through 


which pass the hot gases from the calciners on their 


way to the condensing tower. The lead pans commu- 


nicate with each other by lead pipes, placed in diago- 
nallyo 


ite corners, and arranged so that the liquor 
is taken out from the top of each pau and flows into 
the bottom of the pan belowit. The hot gases passing 


around and between the pans cause the liyuor to 
leave the lowest pan at cousiderable heat. 
liquor then rises, through another lead pipe, to the 


This hot 


top of a smaller tower, of cylindrical shape, and lined 
with lead, in the centre of which revolves a shaft, 
covered with lead and having several discs of lead 
attached to it. These disca, revolving on the shaft, 
alternate with fixed ledges or shelves on the sides of 
the tower, and as the liguor flows down in a cascale 
over these ledges and discs, it is broken up into very 
fue spray. At the same timea current of hot air is 
ng up the tower, and takes up and carriva away 
he sulphurous acid gas which is liberated from the 
hot spray. It is drawn off from the top of the tower 
and led away to the sulphuric acid chambers, or other 
point at which it may be desired to further operate 
with the sulphurougs acid, The hot liquors which have 
thus been freed from the sulphurous acid taken up in 
the condensation tower, flow into a long closed cls- 
tern of lead, through which passa large number of 
ead tubes, arranged like a surface condenser The 
air which is to pass into the spray towor 18 first forced 
through these tubes, which are surrounded by the hot 
hquor, and iain thisway warmed, The apparatus is 


Mofescy to Beckenham. The account of this com- 
pany’s rise and progress and present position is 
the most complete and best written of the series. 

The Chelsea Water Works Company received its 
first charter in 1723, and drew its supply direct 
from the Thames at Chelsea. The are type 
of filter beds was first introduced by the com- 
pany in the year 1829, they having been deagned 
and ocunstructed by the late Mr. Simpson, the 
company's engineer. The district is a small 
although important one, and comprises that of 
the metropelis which hes in the bight of the river 
running between Hammersmith and Westminster 


There is one term—of all others the most ominous 
to the ears of the water-drinker—which we muss 
from the report of the acientific advisers of the water 
companies, although it occurs in that of the official 
analyst. Last year Dr, Frankland found, by micro- 
scopic examination, ‘‘ moving organisms’ on seven 
occasions in the monthly samples of water analysed. 
Whether Mesars. Crookes, Odlin , and Tidy would 
consider these examples of organic matter as being 
‘‘within the limits of wholesomeness” we have no 
means of judging by the extracta which Sir Franois 
Bolton quotes. It is a point on which the un- 


so made that the pipes expose suflicient surface to 
completely cool down the liquor, which then leaves the 
cistern and is pumped up to the top of the condensa- 
tion tower, to again absorb sulphurous acid, &c, and 
perform the same round, The warm air from the lead 
tubes 1 taken through heaters, which are exposed to 
the hot gases coming from the calemers, and being thus 
mado quite hot, passes into the spray towe: as de. 
scnbed. By continually circulating in this manner, 
the liquor finally takes up a considerable amount of 
sulphuric acid and auluble sulphates, and when auth. 
ciently concentrated a portion is drawn off and is 
evaporated down in lead pans, a corresponding quantity 






scientific public would be glad for a little comforting 
reassurance; although in any case we think ordi- 

consumers would prefer to take their water 
without ‘‘ moving organisms” of any kind, especially 
in view of the threat of cholera next year, 

The next section of the handbook is devoted to a 
history of the London water works, treating the 
subject in brief from the time of the foundation of 
each of the companies respectively. In an early 
volume of Enommgzine* we devoted a good deal of 
apace to this subject, and by means of a series of 
articles, which were very fully illustrated, gave the 
then existing state of the different works and the 
machinery employed at the time. We ahall now 
therefore nares glance at this part of Sir Franow 
Bolton's work. 

We commence with the company of the Pro- 
prietors of the Kent Water Works incorporated in 
the year 1600. This company has entirely abandoned 
the original source of supply, the river Ravens- 
bourne, and drat only from five wells in the chalk 
situated at Deptford, Plumstead, Crayford, Short- 
lands, Shoeters Hill, and Farnborough. The figures 
of Dr. Bernay’s analysis of the Kent Oompany's 


water occupy several pages. 
The ter part of the s devoted to the New 
River Company's Works is ocoupied by the early 


days of this historic company, which was founded 
two centuries and « half ago. 

The East London Water Works Company, which 
ap out of the Shadwell Water Works founded 
i 1669, has nine stations, At Old Ford a Cornish 
pumping engine, erected by the company in 1807, 
is atl at work and doing good duty. 


The rise and of the Southwark and Vaux- 
hall Water Works is given in an interesting manner. 
It appesra that the borough of Southwark has 


enjoyed the advantages of an artificial water supply 
for over three hundred years, for the London Bridge 
Water Works exten their operations to that 
quarter of the metropolis Jha year 1688. At the 
resent time this company is engaged in sinking a 
Seep well to the chilk on land that has been 
uired at- 
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* Seo Enqncusama, vol, 164, 184, 230, 252, 274, 
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Bridges, The intake was firet carried to Surbiton, 
and ad to a point about half a mile below Sun- 
bury Lock. 

A separate map of each district is given in the 
handbook, besides which there is a large Table 
setting forth theamount of capital, income, expen- 
diture, &c., for exch company. Woe do not ade arene 
however, tu deal with the Diaicial aspect of the 
question in the present instance, as we shall go some- 
what fully into the matter on another occasion. 
In the remaining of the book there is a de- 
soription of the old London Bridge Water Works, 
which has been repmnted from the St James's 
Gazette, following which is an appendix containing 
the statutory duties and powers of the water com- 

1es, rates of supply, and other points of general 
egislation, A second appendix gives a brief de- 
scription of the Water Companies’ Pavilion at the 
Exhibition. 

On the whole, no doubt Sir Francis Bolton has 
put the resources his ee gives him to a 
good use, and has uced a work which fairly 
well fills the position he claims for it aa a water 
consumers’ vads mecum ; although on account of the 
size of the volume we must not take the expression 
in too literal a sense. : 





OCOTTRAU’S PORTABLE BRIDGE. 

In our iesue of August 15 last we illustrated Mr. 
Alfred Cottrau’s system of portable bridges, in which 
rectangular braved frames are bolted together to form 
a girder, frame being added to frame until the re- 
qu length to croas the span is obtained. This 
week, on 399, we give a perspective view of such 
s bridge, which has been erected on the River Sarno at 
. The apan is 22.5 metres (78 ft. 9 in.) 
and is crossed by two Kalai containing eleven frames 
each, Above ere is « light roadway with a 
railing at each side. 


METALLURGICAL NOTES. 
Conpunsatton oy SULPHURIC AciD Gas. 
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of fresh water being added in the condensation tower, 


Dsx or Buast-Furnacy Siac. 

At Stuttgart, sand made from blast-furnace slag has 
recently been used largely for laying on the public 
promenades. It is found very clean, aa it does not 
yet muddy in wet weather, nor very dusty in dry wea. 
ther. It is brought from the works at Wusseralingen, 
some fifty miles away, and costs 44 marks, or 48 Gd. 
per cubic metre, at Stuttgart, as agaiust 7 to Y marks 
or good river sand. 


Propvuction oF High-Gravk Fxerro-M gncanese, 

C. Stockmann has recently published in the Huyi- 
neermng and Mining Journal the resulta of hia experi. 
ence in 1877 at the Phasaix Works in Gerinany, which 
confirmed the theory he had formulated as the result 
of previous observations. Herr Steckmann asserts 
that the secret of the successful production of high- 
grade ferro-manganese lics in the use of a large propor- 
tion of lime in the charge, and ho lays it down asa 
rule, that in the cinder the oxygen in the lime, plus 
that in the magnosia and alimina, must equal or uxceed 
in amount that which is present in the ailica. He cites 
the following results as proof of this rule, On April 23, 
1877, he Pre charging furnace with mixture of orus as 
follows , 33.6 per cent. of Auxbach ore (42 78 per cent, 
iron and 7,22 per cent, manganese), 34.3 
Eisengarten ore (47.19 per cent iron, and 1007 per 
cent. manganese), and $2.1 per cent of Heinmch ore 
(27.84 per cent. iron, and 15.63 per cent. manganese). 
The ore charge contained 42.12 per cent. :ron, 1! 31 per 
cent. manganese, and 18.37 per oent. silica. Following 
the former practice of working in the Siegen «istrict 
(at one time the exclusive home of the manufacvare of 
apiegeleisen) this would have yielded a 10 to 11 per 
cent. apiegel. As soon as the charges had come down 
the iron carried 10 per cent. manganese, and quickly 
rose to 17.67 per cent., the charge of lime being 45 per 
cent. Theoretically the iron ought to have carried 
19.89 per cent. manganese, #0 that the quantity 
actually reduced was 81,3 per cent. The cinder con- 
tained 30.86 per cent. silica, 8.33 per cent. alumina, 
hag cent. lime, 6.50 per cent. magnesia, 0 41 per 
cent. , 8.28 per cent, manganese, and 2.85 per cent 
sulpher, The oxygen ratio between the silica and all 
the bases was as 10 to 11.42. On May | the orecharge 
was © as follows: 40.1 per cent, of Cartagena 
ore (22.50 per cant, iron and 27.08 per cent manga- 
nese), 26.3 per cent, of Auxbach ore, and 33 0 per cent. 
of Heinrich ore. This gave a charge carrying 30.06 
per cent. iron, 18.12 per cent. manganese, and 17.45 
per cent, silica, With $8 per cent, of lime the furnace 
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ve pig containing 30 07 per cant. munganess, while 
theoretically it should have contained 34.7 per cent., 
showing thut 86.7 per cent. of the manganese in the 
charge had heon reduced The cinder contamed 43 

r cent, of manyaness, the ca ratio being 10 to 
Te 41 per cent. The charge was then changed to Carta- 
gena ore alone, but as it was feared there would not be 
enough cinder, 10 por cent, of blaat furnace cinder was 
added, ferro-manganese of 45,13 per cent. being made 
with Hme charge of 27 per cent. Aus the doubts con- 
cerning tho amount of cinder proved to be unfounded, 
Cartagena ore was used exclusively, with 28 per cent. 
of hime = It made ferro-manganese of 45.98 per cent., 
and as the theoretical amount was 50,2 per cent. this 
showed that 864 per cent. of the manganese in the 
charge had been reduced. The cinder contained 8,39 

r cent, manganese, the oxygen ratio being 10 to 

3.35 per cent. 


Fine Wire Drawina, 

H. F. Read, of Brooklyn, has, according to the 
Mining ant Scientific Press, drawn platinum wire so 
fine that it is invisible to the naked eye, though ita 
presence can be detected by the tonch, and it can be 
seen againat a white card by aid of a magnifying glass. 
A amail platinum wire, about No 18, was inclosed in 
& cloae-fitting tube of ailver This was the drawn 
down till the tube containing the wire was only as 
large oa the original wire, A short length of this was 
cut off, tncloaod in a second tube of silver, and drawn 
down in the same way. This was repeated till the 
to ye wire was sufficiently reduced in diameter 

he last wire was drawn as fine aa the dies would per 
mit, after which the coating of miver was pemoved Ip 
nitric acid. Dumnng the work it was necessary occa- 
sionally to anneal the wire It was intended to use 
the wire for the cross wires in telescopes, &o., but ita 
extrome weakness made it almost impossible to 
handle it, 


THE BYE-PRODUOCTS OF COAL. 


The Recovery of Bye-Products from Coal, with Special 
Reference to the Coke and Iron Industriea,* 


By Warson Surtu, F.C.8., F.C. 
(Concluded from page 363,) 


The Bye Products --From all the considerations now 
given, and quoted, perhaps chiefly of an engineering cha- 
racter rather than of a chemical, I have deliberately come 
to the opinion, from a mechanical point of view alone, that 
the beut form of oven for coking coal for metallurgical pur- 

es and yoelding good and valuable bye products is the 
imon-Carvis oven, in spite of the various attempted modi- 
floations and improvements so far attempted upon it, for 
these so far have added complications: and of all things 
simplicity of structure must be armed at in plant hke 
coke ovena, which has ao high a temperature to withstand 
As ie at the bye products as well as the coke, the auo- 
cean of this oven seema to me due, firstly, to the high tem- 
perature employed in a true destructive distillation of the 
coal; and, secondly, to the mods of application of the 
high tem ture, 

t. Sadler tells me that he finds that the Simon Carvis 
tar varies a good deal, peal ac in the yield of the 
hight producta (the benzenes), ith regard to what in- 
Mind fase T have so far made of Jameson and Simon- 
Qarvés coke dven tars, as well as of the Gartsherrle blast 
furnace and Sutherlaud gas-producer tars, J 
readera to the “Journ, Soo, 
p. 500, and vol, fii. [1], p 9 

It will bo noticed in my Table in column C that I have 
classed in this column together with Jameson's coke oven, 
Alexander and M'‘Oosh's blast furnace process, and that 
of the Sutherland gas-producer, I do this because the 
tara are all similar in quality, and are formed under 
aimilar ciroumatanoes, viz,, there i more or lesa admission 
of air in carbonising in all the caseu, and in all these tars 
curiously enough oxy-aromatic hydrocarbons, or phenols, 
exist in large quantities, and phenols of a vey peculiar 
and novel character, together probably with phenol 
ethora. Besides these phenols, however, paraffins pre- 
dominate, Ali that I can conceive these tars good for at 
present, ix for such applioations as the creosote or heavy 

oila of tar are suitable for, s.¢., aa antisopties, for 
oreosoting timber, making asphalte, varnishes, &c. Owing 
to the artificially high prices of coal tar and ite pro 
ducts, on y benszol, of late creosute ofl has also 
greatly sen in price, and so a fair price could be 
or a time accorded for Jameson's ofls, and similar oils 
and tars, meking it almost appear as if they were 
muster ag coal tar; but let tar fallin price a» 
ittle, and creosote oil to fall to about $d. per gallon, as I 
have known it stationary at for long periods (even at id. 
per gallon at times), and then the difference will 
marked enough. I should consider Jameson's oils the 
boat ere is fer pe in the market, and it would yield 
w capital antiseptic varnish for woodwork. Moreover 
these ails are thin enough to be employed, if well settled 
from water, direct and without dis whereas 
Sutherland tar and the Gartaherrie tar would for some 
pu require to be distilled. 

1 have heard various proposals made for so improving 
the Jameson process on to cause the alteration of the tar 

into true coal tar ; aa, for example, by passing the oils 
throught red-hot tubes, Now some eight or nine months 
ago I had myself already drawn up a specification in this 


emarrgrer lean th ET TE A A ET 
* read at the Cheater mee of the Iron and 
Stear Lowtitate mere 











to refer 
hem. Industry,” vol. ii. [12}, 
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direction, and had al] but committed myself to the Patent 
Office. It nay be aia ecm to state my process, 

my regaon for drawing back af the last. 
have stated that Jameson's oils contain considerable 
uantities of aromatic phenols, aad Now 
if carbolio acid 


er showed, some years '; 
Cally pdgh a ced hk 


sOH be passed through tube filled with 
zino dust, that sino oxide remains, and benzene an is 
evolved, 1 tried this ds 


with iron borings, and got fair 
of benzene; but I observed also oousiderable deposition of 
carbon in my tube, and evolution of black smoke, My 
ides then was not to the vapours from the Jame- 
son onke ovens at once, but cause them all to pass previous 
to condensation through two or three long fireclay retorts 
containing coke, and outside to ht redness by 
return gaa after condensation mixed with air. It was ex- 
ted the oxy-compounds might thus become reduced. 
ow, I beliove this pruosen would answer, but it would 
only answer after a A eo deposition of carbon, and so 
with great loss. In short, I don't beheve in pansing ols 
through red hot tubes for industrial processes, unless 
oils are to be had for almost nothing ; the losses are too 
ruinous; and in short, the erude oils might be used or sold 
gaecelly to better advantage. It ia a different matter for 
be nearer cnernls a to obtain a new h oe 
will grasp eagerly at only a one or even a per cen 
teld on bi raw matenal. <A little while ago, in Baku, 
uth Russia, the waste oils or petroleum remdues were 
being thua treated by modifications of Lierbermann and 
Burg'a and Letny’# processes, and anthracene was ob- 
tained thus, and was worked up into alizarin; but the 
waste was too serious, and the processes are now dis- 
continued. 

Aa regards the higher phenols already referred to 
existing in the tars from Jameson's, Sutherland’s, an 
Alexander and M‘Qosh’s processes, Professor Nolting, 
of Mtthausen, has recently investigated nome of these 
higher phenols contained in the heavy coal-tar oils in 
regard to thetr value for yielding colours. He finds that 
they combine with diazo-compounds to form yellowish 
or reddish-brown colounng matters, and that these 
coluurs have no commercial or industrial value. On 
closer investigation of these high-boilmy phenols, Nultung 
found evidence, strange to say, that amongst them are 
phenols of the anthracone and phenanthrene series. 

have prepared a large quantity of these with other 
crude phenols by fractional distillation of the Gart- 
sherrie blast-furnace tar, which is partioularly mnch 
in thera, and I hope shortly to investigate them. They 
form liquid or solid substances, some of them boiling be- 
tween 300 doy. and 400 ace C. Before the publication 
of Nolting’s resulta with the higher phenols of normal 
coal tar, I had tried ex ents with the peculiar phenole 
from Jameson's ols and the Gartsherrie tar, by diasotasing 
them, but, hke N ong T have never succeeded ao far im 
obtaining any but dull yellow or brownish-red colouring 
matters, 

Ammonia Recovery.—Cl. Winkler, in the “ Jahrb. f, 
daa Berg: u. Huttenweaon 1m Konigreich Sachsen auf das 
Jahr aad ” gaya, ‘In spite of all the effurta of nodern 
times, of the improved coke ovens of Knab, Carvis, Htis- 
sener, Otto, and others, a much further atep ia still neces- 
sary before a general and thorough going recovery of 
ammonia from coke oven gases takes place.” ‘‘ For the 
xolution of this ammonia Latin says Winkler, ‘‘ the 
processes of coking and of the working up the volatile 
roducta ought to be treated quite separately, and should 
be thoroughly studied at eome special experimental 
station, with an ex 
with a gas generator.” I think Winkler 18 quite right 
and I might add, let the same bo said of the problem o 
producing valuable coal tars by onking processes, in the 
simpleat and most economical manner. 

Tt will never be possible, as, mdeed, Winkler saya, to 
make available the whole of the nitrogen of coal. The 
following are eome facts we already know aa to thermal 
conditions of formation and dissociation of ammonia: 

The uaual ooking temperature is about 780 deg. 
Cent, and ammonia dissociates into nitrugen and hy- 
drogen at about 500 deg. Cent. 

2. But ammonia doos not dissociate so ossily at a high 
temperature in presence of moisture or steam as when 


ute dry. 
: 3. Nitrogen mixed with hydrogen and subjected to the 
action of the dark electric harge, 1.¢., not the highest 
temperatures of the electric » Yields ammonia. 
4. Nitrogen mixed with hydrogen in presence of 


aqueous vapour, and subjected to the strong electric dis- 
charge, t.¢., at the highest temperatures, yields armmonia, 
: B. ores ammonia is decomposed at a strong red 

eat; an 

6. Also by the continuous passage of electric sparka, if 
the pos bedry. 
Chemically, it may be stated that in the destructive 
distillation of coal at high temperatures, the tendency of 
the hydrogen, as the perature rises, is to combine 
with oxygen and carbon ; at still higher heats, in presenoe 
of the red-hot carbon, it ta no longer poasible for hydrogen 
to combine with oxygen; both hydrogen and oxygen oom- 
bine with carbon, and the nitrogen unites with what 
little remains of the m supply of hydrogen. If 
steato be injected into hot all the nitrogen is 
obtained as ainmonia, but then the coke is burnt up. 

Mr. Tervet to turn into fresh gas retorts the 


very last gence, consisting of h n, from retorts 
in whiob the ‘oases nearly sofnpleteds od as to afford 
a more abundant supply of aggrogen foe the nitrogen in 
the retorts in earlier stages. He that good results 
have followed the use of his process. 

H, Simon and I have proposed to nject a mixture of 


agen bh rbon olla, preferab 
containing most of, 


1 

any hydrocarbons inte 
gas retorts or coke ovens about the m matali of the 
process, We believe that the hydrocarbons, with steam 


and | will cause the formation of carbonic o 


rimental oven of the usual size fired | is 


fOcr. 31, 1884. 


ne Eresenae Of Fec:hot carbo, aud a+ 6 UT, 

hydrogen, which will act warfull th igagen 
wv w more ully on the ni 

i the ouke than ordinary hydrogen: 8 propose to com- 

mence injection culy about the middle of caeponuing 

process, when the hy of the fuel is falling short» 

e temporature is high. It is known that paraffins, and 


ao olla con , in presence of steam and 
red-hot ooke, yleld 


bensenes amongst other ia 

(Schults, ‘‘ Die Chamie des Stainkohlentheers” ); Wumi- 
nating gus is also formed—in fact, « kind of onrkretted 
water-gas; and furthermore, the uprigh 
into ths bydradtio maine are never eked by cartcun. 
oecus matters, but y olean when our pro- 
cous ia adopted. Experiments have been tried with two 
kinds of crude hydrocarbons with steam iojection, in two 
different gas works in Manchester. In one case, 
Russian crude petroleum residues and steam, it was foun 
that the amount of ammonia obtained wae duubled, and 
that the volume of gas was substantially increaeed, 
and the angen ped was also slightly raised. 
In the other case, ary coal tar was tried, and in 
just the proportion to the coal experimented on, as waw 
equivalent to the production of the tar. In this case the 
volume of waa much inoressed, the candle power 
slightly diminished, and the ainmonia was also increased, 
but not nearly so muoh so in the other case. This was t) 
be expected, for the tar used was only used in such pro- 
portion as to illustrate a case of a gas manufacturer con- 
suming just the amount of tar he makes and no more. 
The aromatic hydrocarbons, moreover, contain less 
nycrogen, and that hydrogen held much more tenacioualy 

an in the case of the other hydrocarbona—the paraffins. 
Calculating the value of tar as it was then, some months 
ago, tc, at a high price (its value is lower now), the 
balanos in favour of the advantages gained was not ir 
as get against the tar lost, aa ita value then stood It 
may be remarked that such an advantage as that of con- 
tinually clean upright pipes from retorts to hydraulic 
mains, and no stopping up, is one of those apparently 
small mechanical advactages of, in fact, real value. 

In our process we do not find the coke suffers perosp- 
tible loss in weight, for by adopting the proportions 
between the water and oils, the mutual decomposition 
furnishing carbonic oxide and hydrogen takes place in 
the vicinity of the red-hot coke, but only at the mutual 
expense of the reacting vapours. Practically, I should 
allow the steam to be in alight excess, since its influence 
can only be good ao long as no appreciable loss of onke 
occurs, No experiments with our process have yet been 
tried on the Simon-Carvés ovens, but one valuable reau!t 
of our process would be that the exhauster vould be 
worked more quickly, and thus the tar and ammonis 
vapours being more rapidly removed from the intensely 
hot atmosphere of the ovens, would be obtained unburnt 
In increased quantities, and the valve boxes would be kept 
clear of any accumulation of thick tar and pitch, for the 
vapours would now be more rapidly oarried on to the 
mains and condensing apparatus. 

Somewhat recently M, NScheurer-Kestner wrote an 
article in the ‘‘ Comptes Rend.,” 97, entitled, ‘‘ The Car- 
banisation of Coal, with the Conversion of its Nitrogen 
into Ammonia.” 

At the outset M, Scheurer-Kestner inquires if the loss 
of caloric due to the preparation of the coke in the ore 
processes does not risk in many cases the carrying off wit 
the heat thus lost all the advantages gained in the con- 
densation of the ammonia, or even more advantage than 


? 
fn other words, he asks, Is it not possible to get an 
much mure heat out of your fuel as coal than as the coke 
obtained therefrom, that it shall actually pay better to 
lose the nitrogen, which can be otherwise eventually ob 
tained as ammonia, than to gain it at the sacrifice of the 
haat lost in ooking ? 

M. Kestner then refers to Mr. W. Foster's paper read 
before the Chemical Somety (‘‘ Jour. Chem. Suc ,” Fab- 
ruary, 1888, p. 106), where it 1s shown that out of 100 
parts of the nitrogen contained in the coal, only 14,5 parts 
bed form ee cate! fice goi 3 form cyanogen, 

occa as free , aD parts remaining in 
the residual coke. He then caloulates the calorific power 
of the gases evolved in ooking and used in the process, and 
he adds this to tha calorific power of the ovuke obtained, 
dedu the sum of these from the calorific power of the 
coal, aud finds a logs ax thus ; 

One kilo. of coal converted in coke and illuminating gas 
loses 1415 calories or 19,3 per cent. 


Coal, Coke. Gases, 
7500 cals, ~ (4524 + 1661)==1415 calories lost. 


Thus, he anya, 1415 cals. are lost and 0.004275 franc is 
gained inthe ammonia. M. Kestner reckons that if the 
price of coal be 22.65 francs per ton the condensation of 
ammonia no longer pays. 'The price of sulphate of 
ammonia fa put at half # franc per kilo.) In ooking in 
ordinary ovens, M. Keatner ountinues, ‘where the 
heat lost is much more considerable,” the cout of the coal 
must be even as luw as 10 france per ton, to enable the 
profit gained in ammonia to very littl more than cover 


ex 
t seems to me that M, Kestner has overlooked « few 
items in this argument. (1) The increased oalorific 
value gained in coking, owing to the altered physical oun- 
dition of the fuel. 2 The quantity of water as moisture 
contained in all coals, which is not vary small, absorbi 

heat in the furnaces in whioh it is employed, 8, in cat 
culating the caloritic power of the coal gas obtained in the 
ooking M, Kertuer hea betaken bhimeelf to an old 


table of the composition of that gas found in Wurts’ 
, |‘ Dictionary of C » where ethylene and marsh 


we the : and bensene is 
sete RS pates fe wel’ Se ene 
other volatile hydrocarbons of the paraffin or t gas 
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series) must be t, and so the calorific power, as cal- 
culated by M ‘Kostner, would require ‘iene tnaditiestioa. 
4. Then M. Kestoer finally takes no account of the tar 
condensed and its vale; the h, perhaps, he may be re- 
seeing Xo ose oven, wv the tar and are con- 
sumed In the . Still M. Kestner’s observations, aa 
supplementing Mr. Forster's resulta, are worthy of the 
Careful consideration of coke manufacturers, pointing as 
they do in the following important directions : 

1. In the direction of nitrogen lost by volatilaation 
at the bigh temperatures of ignition in the cuke and in the 


tar. ‘ 
9. In that of the importance of getting guod value in 
the tar obtained ; ana eee 
8. In that of the importance of utili the heat 
evolved in the coking process In the best possible manner. 


APPENDIX. 

In a private communication, dated Bonn, October 19, 
1884, Dr. Ad Gurlt haa furnished me with some most 
interesting information of « hiatorical moment 
as being the oarhest record of the coking of coal with 
recovery of bye-products, By this it appears that coal 
Was co ooke ovens, probably resembling Pernolet’s 
adapted beehive, more than any other more modern 
form, though of course bearing a somewhat rude re- 
xemblance to the latter, earlier than the year 1775. 
Conaequently a historical sketoh would be incomplete with- 
out some account of the ovens referred to and of the man 
to whose skill and intelligence the origin and working of 
these ovens was due, 

In the work of De Genasanne, “ Traité de la fonte des 
Mines par le feu du Charbon de Terre,” two vole, 4to. 
Paris, 1775 and 1776, ia to be found (vol, 1, page 268 ef seq., 
and in Tablea 82, 32) the desoription of singular coke ovena 
formed of dame-hke fireclay reterta, which were heated 
from the outaide, and which before the year 1707 were in 
actual operation at the iron works (blast furnaces) of Sulz 
bach, near Saarbrticken (probably about 1704), and wero 
visited by De Gonssanne, There were nine ovens side by 
kide in @ battery, of which three in a group were always 
in the same stage of distillation, and each oven required 
three daya to work off its charge, eo that each group 
of three worked off three changes in this space uf time 
These retorts, or rather ‘ muties,” were sal by o 
door at the front, and at the back waa a pipe made of copper, 
which formed the continuation of the inclined bottom. 
Through thia pipe the liquid products escaped, “ lea 
huiles et bitumes,” and sailed in a large pot with a 
lid, w kind of tar-well, According to De Genssanne the 
“‘bituoten” sank to the bottom, whuiat the “ oil” re- 
sembled distilled petroloum (page 277), though less in- 
flammable, and was used for burning in peasants’ lamps, 
and in the miners’ lamps in the Sulzbach coal mines ; ‘*its 
amell was bituminous, and it smoked much.” 

Now, 1n 1771, Goethe, then a student of Strassburg 
University, made a trip on horseback accompanied by his 
friends Engelbach and Weyland, through Lothringen and 
the principality of Nassau-Saarbriicken. In hia ‘‘ Aus 
meinem ben,” Wahrheit und Jichtung, part i. 
bouk x., Goethe describes hia visit to the alum works an 
the ‘burning hill” of Dutweiler near Saarbricken. 
Hore he wet with an old technologist named Stanf, who 
inhabited a lonely cottage in the forest, and this Herr 
Stauf Gosthe called a “ Kohlenphilosoph,” and a “ Philo- 





wophus per jgnem,” and described him further as a worn 
out, haggard little man, with a boot on one foot and a 
slipper on the other. Stauf was the manager of the 


wo1ks, and he conducted the visitors up the hill to a row 
of coke ovena, where coal was ‘“‘ desulphunsed ” for the 
use of iron works, and where old Stauf had produced oil, 
“‘ bitumen,” and lamp-black. Moreover, not ignorant 
apparently of the value of ammoma, he had alao madea 
cake of sal-ammomiac, collected’from the ‘ burning hill ” 
The works, however, did not seem to pay, and the old 
philosoper feared they would have to be abandoned. 

Jt 14 extremely probable, as Dr. Gurlt thinks, that both 
localitiea mentioned by De Genssanne and by Goethe are 
identicsl, for Sulzbach, mentioned by the former, and 
Dutweiler (now Dudweiler on the map), mentioned b 
Goethe, are only a couple of | nglish miles apart. Altho 
De Gensganne ‘in 1764 or 1765) makes no mention of the 
quaint old pallosopnes Stauf, whom Goethe saw in 177], 
he may atili none the leas have been the originator of the 
ovens at Sulzbach, and most certainly, aa Gurlt anys 
re ue anme ought to be preserved in the annals of chemio 

ohnology.” 
rth description of the conetruction of Stauf's 


From 
ovens given by De Genssanne ming the plant de- 
ori y De Genasanne and by Goethe to be identical), it 


ls pretty certain that he is right, and that the oils would 
resemble petroleum ila, and wonld contain paraffins 
chiefly, for the mode of applying the heat to the ooal in 
ovens of auch a shape (dome or mufile-shape), and from 
tho fact that the coal must have lain in dense masses on 
the oven floors or beds, the charger being larga ones re- 
quiring ‘“‘three days to work off,” would preclude the 
poanbility of obtaining other than what might be termed 
the lower temperature products, in the shape of tars, 4 ¢., 
tars of lower apecitic gravity, and resembling in compoasi- 
tion ehale tars. 
« 


Seliermnaraenae_ and 


THE STATE OF THE NAVY. 
To rHe Eprton of ENGINEERING. 

Stn,—If your recent able articles on the above subject 
need any confirmation, they cannot fail to receive it at the 
hand of any one who, like the writer, is familiar with 
Admiralty doings. © portion of your articles 1s truer 
than that which statesthat much more might be done with 
het only fi'deaign’ Dut ta partially constrocted:detaila 
n os cons 

: they are caually heralded es the last 


are many 
departuts | by recent experience. Now expe- 
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rlenoe, of course, is a most valuable function in all sound 
design, but it would be far more satisfactory to builders 
and contractors generally, if the projected improvementa 
wore insisted upon before the work was made, But tos 
caaual 0 er the al mind seems to take cognivance 
only of concrete objects, and the reaults of recent expe- 
rience only seem to focus themselves with the required in 
tensity when an object is presented which does not meet 
with approval ; the knowledge seeming to be of a purely 
negative nature, and cons of knowing what ix not 
wip hea aaa official positi migh 

urely from men in positions one t expect 
some positive direction and ocloar Indication of future 
wants; instead of which our officials seein to be irregularly 
impelled by the sluggish current of Admiralty experionce. 

int which at present has eacaped comment in your 

articlas, is the fast wing complication of detail in our 
service vessela, notably in case of the pipes and con- 
nectiona reper 6 6 pipes present almost as formid- 
able a study as the human soonomy, and would seem to 
require a special nervous system to regulate their func 
tions, while the various valves, which occur in mch 
clustering bunches of gun-metal, only add to the already 
bewilderment. Notwithstanding the fact that gun-metal 
is considerably reduced in strength by comparativoly 
small elevations of tum ture, a8 shown by Adnuralty 
experiments, this alloy is still inwated upon for al! pur- 
poses, and the valvee are reduplicated and amplified in 
arrangement to a serioua extent. 

Again, the various stup and safety valvos are provided 
with spindles and gears leading to various parts of the 
ship, such as ‘tween decks, stokeholda, engine rooms, &. 
This alone 18 # special study and suggeats the expediency 
of the being fitted with interlocking arrangements 
a8 in railway signal buxea, if disaster in working ia to be 
averted, to say nothing of the ordinary fortune of war. 

Much of this complication 18 due to the absurd nature 
of Admuraity contracts, which allows unlimited powers to 
the inspecting officers and throws the entire responmbuuility 
on the contractora, a state of things which would pro 
hably be ended if ever the subject of legal procuedinga, 
and most hkely without uccupying the time of the 
court unduly 

A imgering fondness is still shown by the Admiralt 
for the almost obsolete Kingston's valve—most people's 
estimation a nervous attempt to mest & fanciful emergency 
and which probably owes ita long Iife in the service to 
that oxcallont work, ‘‘ Murray on theSteain Engine” Ite 
self-acting principle 14 spuilt (if it haa ever existed) by 
being fitted with scrawa fur opening and closing the valve, 
yotit is almost invariably insisted upon for alt inlet pur- 
poses, great and smal), in all its majesty and in gun- 
metal, and often m cases where o large part of the inlet 
could equally well bo of ship plate 

I mention these few puinta; many others will be in the 
minds of some of your roadeis and have already been 
noticed by you, 

I am, Sir, yours obediently, 
purnex. 
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THE BAR OF THE MERSEY. 
To THE EpitTor oF ENGINR&ERING. 

Sin,—Absence from town prevented me «ecing, until 
now, your issue of the 8th August, or I should have replied 
sounor to certain remarks contained 2 1t. 

In an article on ‘‘ The Manchester Ship Canal” (xee page 
131 ante), you say with reference to ny provoeel for dredg 
ing away the bar at Liverpool, that ‘If the currents were 
capable of inaimtaming a deeper channel they would in 
tune form such a channel through aandbanks, and ax this ia 
not formed it follows that there 1a not power to maintain 
it, and it would wilt up so rapidly aa to defy any efforts 
to keep it open” -rom this I must differ, and as ox- 
perience 1s the best guide m such matters, perhaps you 
wul excuse me giving mino, 

In 1862 I was, when in the lats Mr. Walker's office, 
sent to take oharge for a short time of the breakwater 
works af Tynemouth in Northumberland, J] saw Mr. 
Ure, the engineer of the upper part of the river, and he 
asked me when we were going to scour away the bar at 
the mouth of the nver, I rephed that we would never 
soour it away, but if he would take his new dredging 
machines he could dredge away the bar. He did so, 
and there was no bar at mouth of the Tyne three years 
afterwards Here 14 a case where the current could not 
make a deep channel, but where the silting up is easly 
dealt with by dredging. 

It may be said there are piers which train the water: 
but where the dredging was done, the bar waa far outside 
the etump end of breakwater which then existed, and 
was practically in the open sea. Again, in 1866 I reported 
to the Commissioner of Soinde that the Kurrachee bar 
could be dredged away, and it wax dredged away. Here 
the Publio Works Department said dredging would be no 
uae, aud stopped all the harbour works. ‘Galata bar has 


been dred away and ia maintained by one small 
d ng machine at the requred depth of water; a at 
Dunkerque. 


It should be ramembered that the mighty mass of water 
pausing over the bar of the Mersey, acts as a wall pre- 
venting the Jordan Flats and other sandbanks being 
driven close in shore, and all that will require to be 
dredged will be the sand which travels along the coast, 
and which now is forced by the winds and waves across 
the bar, and also some ailt which will be Weposited at doad 
high and low water. 

urthor you aay, “ It is when a bar is formed of hard 
material such as rock or even clay that dredging a channel 
Toves effective.” Having given four instances whero 
redging has been effective in wand, I must differ from 
this aleo, I am informed that at Brading, in the Insle uf 


Wight, dred is suocessful in removing the bar, and 
it dea ahs reform, "s 
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The old idea that the sands of the sea below low water 
are always in motion, is one I do not hold, and T also 
believe that dredging machines cun now do work which 
was formerly impossible, fret, because we had not the 
machines, and secondly, there was not the trade to pay 
for them 

IT may mention that if it were attempted to treat the 
Mersey by training walls, and if they progressed at the 
same rate and cont, the same amount Ver yard, asthe works 
on the Tyne, such traimmg walle would cost eight or nine 
millions sterling, and take 160 years to complote. 

Dredging, therefore, is the only practicable manner of 
removing the Mersey bar, and that it can be done under the 
anjuunt thal by me in your paper, I am aspearly certain 
an I can be of anything. 

Your obedient servant, 
Russet AITKEN. 
$6, Great George-atreet, Westminster, October 27, 1484 

P 8,~The position of the bar may now be considered a 
fixed, although, of courses, there may be, as there 1s on 
every other bar, slight variations iu the shape of the lands 
and the depth of water on the bar, owing to prevailin 
winds and uther causes =The great variationain the posi- 
tion of the bar, which formerly took place, were due to the 
extension of the docks on the Liverpool side of tho rivers, 
altering the direction of the currents of the tides antering 
and Jeaving the Mersey Now that the docks on the 

Liverpool side are extended past New Brighton on the 
Birkeshead sido, the current issuing from the Mersey wall 
not be altered by future extensions, h Az 





ROLLER MILLING. 
To tux Enrron oF ENGINEERING 

Sizn,—Having been travelling about, I only to-day, 
under the heading of Roller Milling, see the letter of 
Messrs. Sanderson and Gillesie appearing in your issue 
of August 1. 

Will you allow me a word of correction 1 do not 
doubt the fact that Messrs Sanderson sand (illesjie 
erected a mill on their system in 178, but this dees not 
alter the fact that my fiet mull, xtarted about the sama 
time, was the frat complete roller mill eracted im the United 
Kingdom Everybody kuowa that Messrs Sanderson 
and Galleapie’s system is not a roller mill system, at lenat 
certainly was not a roller-mul] system in 1878, when rolls 
only acted a very subordinate part in their wulls, the 
saliant feature of which was an adaptation of the principle 
best known as Carr’s disintegrator. 

Jt 1s possible that expenence may have shown Measra 
Sanderson the necessity of tranaferrng & much larger pro 
portion of the work to be dune on the grain to roller 
milla, but even at present I don’t think that they will 
claim the title of “ complete roller mill” for any of the nutling 
plants they are constructing, as so far as 1 am informed 
they stall chiefly rely on the disintogrator for the reduc- 
tion of the:r grain therefore must adhero to the fact, of 
which necessarily I am rather proud, of having constructed 
in thia country the hret complete roller mill plant without 
the use of millstones, Youra truly 

ENRY SiMON, 
20, Mount street, Manchester, August 15, 1884 

jens publication of this letter has been aocidentally 

delayed.-—Ep, E,]} 
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BungrrieLp TkCHNIVAL Scnoo, —The Couneil of the 
Sheftiald Technical School, at their meeting on the 28th 
ult , apprunted Mr W Greenwoud as Professor of Matal- 
lurgy and Mechanical Engineernng, and Mr W. lupper, 
Ausaistant Profeasor of Mechanical Engineering 

e 





THE MinenacocicaAl Society ~—Tho anniversary moet- 
ing was held in the theatre of the museum, Jermyn atreet, 
on Tuesday, October 21, at 8pm The Rev. Profexsur 
Bouney, F.R.S , presided in the chair. The Hon Sec, 
Mr. W. H, Scott, read the report of the Council, and the 
President delivered an address Mr. R. H Solly then 
read # paper ' On Fine Specimens of Lilac Calcite from 
Tankerville Mino, Salop,” Mr. Siemens read a paper, 
‘‘ Further Notes on Kuargite.” M. Guyot de Grand- 
maieon exhibited a very fine crystal of ‘* Pariaite ” 
Mr. Rudler and Mr, J, Davies aleo exhibited sevoral 
interesting minerals 





OJLING THE Waves —A cheap form of breakwater, 
which has been devised by Mr J’, Hele Clark, of Star- 
cross, Devon, produces smooth water on the wall known 
principle of oiling the wavex A nuraber of metal cylin- 
ders or buoys are strung togethor by » rope or chain, and 
moored outeide the area to be pritsated Each vessel 
contains at ita lower mde a quantity of oil, the rematming 
space beng filled with cotton-waste or teow, which acts as 
&b enormous wick to draw up the oil by camllary attrac 
tion, and feed st through holes m the upper mde of the 
veunel, As the wavos break over the buoys they carry with 
thom sftilm of ofl, aud losing their orestesink into still water 
on tho other side, 





Mrasus. SIMPKON AXD Co.—We have several times 
had to direct attention to the economical spextor manos, rw 
proved by careful trials, of the compound beam pumping 
engines constructed by Messrs, Simpson and Co., of Gros- 
venor road, S.W., and we are glad to nctice that the 
firn: have lately received orders ler weven patra, varying 
from 180 to 250 horae power, In addition to these they 
are making compound mill engines for India, pumyp- 
ing Machinery for the Admiralty, hydraalio hfts, and 
centrifugal pumping machinery, They have A lis con 

ant with vertical 


pleted an exceedingly well-arran 
cylinders for lifting water from one of the chalk wolls 
200 ft. deap. have a large quantity of 


Besides this the 
small machinery im hand, and. 


large orders for gas and 
water valves, 
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LADLE CARRIAGE AT THE EFBBW VALE, STEEL WORKS. 
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WE give above two views of a ladle carriage which 
has beon constructed from the designs of Mr. 
Wood, the chief engineer to the Ebbw Vale Steel, 
Iron, and Coal Company. Those works, a8 we 
atated in our recent denen peion of them (vide p. 119 
ante), cover a large extent of ground, the Victona 
furnaces and tho Ebbw Vale furnaces, both of 
which supply one atec! plant, being over a mile 
apart, Although this gives a long distance over 
which the molten metal from the furnaces has 
to be carriod, it 1s by no means unprecedented ; 
the Barrow furnaces for instance being situated 
atill further from the astcel works they su ply. 
Until a short time ago, however, the bbw Neale 
Company had thoi: Suhowy furnaces in blast, These 
are, or rather were, for now they are dismantled, 
situated wix miles by rail from the converters they aup 
plied at bbw Vale, consuquently the ladle containing 
the 10 tons of molten metal had to be brought this dis 
tance each time the converters were charged, Jn order 
to mect the exigencies of such a service the ladle car- 
riage we now illustrate was designed by Mr. Wood. 

y means of the gearing of wormwheel, rack, and 
pinion, which are clearly shown in Fig. 2, the ladle 
oan be retained in the centre of the carriage and kept 
upright for running; a olip which is casily knocked 
out of gear being fitted to retaim it in the necessary 
position, When the ladle is inthe required spot to 
enable the charge to be tipped into the runner which 
takes it to the converter, the loose wrought-iron handle 
A is slipped on to the square end of the wormshaft, 
and by turning this the ladle is tipped, and at the 
same time travela on the rack from its position in tho 
centro of the carrlage, one man being sufficient to per 
form the operation, The dotted lines at B represent a 
wrought-iron ahiold for protecting the tipping gear 
from splashes of inetal, &o, 

With the old cast-iron frame carriage the weight 
of the ladle and charge is practically carried by the two 
bearinga on one side, as tho ladle haa to be overhun 
from the centre of the carriage, in order that the meta 
may tip clear of the rails and into the well; sup- 
posing of course thore are not conveniences for tipping 
direotinto the cons erter 

It will bo seen that in Mr. Wood's arrangement, 
when the ladie is im & vertical position 1t stands 
fairly in the iniddle of the carriage, but the action of 
tipping carries it to the side so that the charge will 
olear the rails This carriage has now been m work 
for about three years, and ajnce ita introduction there 
has not been the slightest’ hitch, even when running 
ten tons of metal at a considerable apeed over tho six 
miles of line from the Sirhowy furnaces, This has 
been a piensing contraat compared to the trouble 
that used to be experienced at Ebbw Vale with the 
original cast-iron frames. These, under the heavy 
duty put upon them, were continually breaking on 
the aide which had to carry the weight, and this would 
entail the metal having to be tipped on the ground s0 
that it might be broken for recharging. 

Although the exceptional nature of the work at 
Ebbw Vale called forth this arrangement, it will of 
course be understood that the advantages it posseses 
are also manifeat upon shorter journeys. 





DR. OTTO GMELIN’S OUPOLA. 

Tue cupola shown in the annexed engraving was 
invented by Dr. Otto Gmelin, of Budapest, te amelting 
iron, copper, or other metals, and has during the last 
few years won ground in Austro-Hungary and is now 
also introduced in Germany. 

The illustration rug ulrea any further exph, 
nation considering the simplicity of the principle on 
which the furnace is constructed. Two concentric 


(wet heltn - 
OO peed 
" REL 

miss nite 

1 eo — NN 
i bs 4 N 
ra 


iD f 





cylinders of boiler 
Thomas | botween them, closed at the bottom and open at the 


top, are placed on a foundation ring of brickwork. 
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Cold water enters the annuler space at the bottom and 
the warmed water flows off below the upper edge of 
the cylinders, 

The interior of the inner boiler-plate cylinder is made 








‘ : 
lates with two annular spaces | rougitand is coveyad-with fireclay. 


CONSTRUCTED FROM THE DESIGNS OF MR. THOMAS WOOD, —_ 


J 
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The circular space 
between the two cylinders iy covered over by a caat- 
iron plate which les loosely on the top of the two 
eylindere. Two circular grooves in the cast-iron top 

ate maintain the two cylinders at the correct distance 
rom each other, 

The outlet of the melted metal and of the slag takes 
lace through tubular boiler-plate connections passin 
hrough the water sap and attached to the inner an 

outer eyes The construction has lately been con- 
siderably simplified and strengthened by making the 
inner furnace cylinder of a welded tube, with tubes 
for air inleta welded on all in one pieve. 

The novelty of the above construction scousists 
chiefly in the cooling of the smelting furnace by water 
without using an air-tight waterapace. The inner cy- 
linder can expand and contract without any resistance 
as the temperature in the furnace changes, and the con- 
sequence is that repairs are hardly ever required. The 
firat furnace ult upon this principle has now been at 
work daily for the last 24 years without ever having 
required any repairs to the boiler platea of the cy- 
linders, The smelting operations can therefore also 
be kept up for any longth of time without interrup- 
tion. The energetiv cooling of the inner amelting oy- 
linder, which sikan place with this system of furnace, 
is also stated to afford advantages as regards the savin 
of fuel (equal to 6 to 8 per cent ), and the decrease o 
burnt metul as well as the good and equal quality 
of the castings. The upper part of the furnace never 

eta hot, and the coke does not begin to burn untal 
it arrives at the lower ae of the furnace where the 
smelting process takes P The carbonic acid formed 
here escapes unchanged without being reduced to oar- 
bonic oxide as it passes through the upper charge of 
the furnace, The metal thrown in at the top of the 
furnace arrives completely unchanged into the smelt- 
ing zone, where it is brought to the amelting point at 
once by a very strong blast. 

The furnace remains alwaya round and smooth, 
which is also a very important feature with regard to 
economy of coke and ood quality of the castings, It 
is likewise unaffected by chemical action, and the 
quality of the castings will therefore be considerably 
improved by the fact that thisturnace admits of an 
adaition ofany quantity of basic substances without 
any risk of damage. 

Thig furnace offers special advantages in cases where 
scrap iron can be cheaply, as on account of the 
small consumption of coal and silicium much more 
scrap iron than usual can be used ae the pigiron, 
without any fear of obtaining h castings. The 
arrangement alev offers advan in cases where it 18 
necessary to produce special qualities of castingse—for 
exampie, hard castings—as the foreman can with much 
greater accuracy calculate the proportions of the 
materials tobe put into the furnace to procure an even 
quality throughout, than he can with ordinary o 

The firm of Ganz and Co., of Ofen, who have a very 
high reputation for their chilled rolls, 1 now altering 
all ite furnaces to Dr, Gmelin’s Poage and a num- 
ber of other firms of high standing have also adopted 
Dr. Gmelin's furnace; namely, the machine factory of 
the Hungarian Government Railway, Budapest; the 
Ozterr Alpine Montangesellachaft, Vienna ; the Austro- 
Hungarian Goverment Railway, Vienna ; the Eisen: 
hiitte, Undine ; Count Waldatein’s Iron Works, Sedlec, 
Bohemia ; and Howaldt Brothers, Kiel, Germany. 





THE HOSPITAL SHIP ‘OASTALIA.” 
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THE “CASTALIA” HOSPITAL SHIP AND TENDER. 
MR. ADAM MILLER, ENGINEER. 
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‘ ‘ 1 this veeacl, the Cas- . line of tho ship ; giving more ai, better light, and also | that the quantity of air admitted may be graduated 
rege : ssp empires they entiusted the | reducing the ane r af patients in each ward ; in fact to the amount required. The air is drawn out by 
conversion of the vessel Into an hospital to Mr. Adam | these upper warda are each a cottage hospital of itaclf | Boyle's extracting ventilators; each ward has two of 
Miller, of Riches-court, Lime-atreet, London. The dimensions of the wards vary a little, but the those large ventilatora, and, in the event of culm, close, 

It was decided to make five large wards of the old | height is 23 ft., that is to aay, the walls are 13 ft. and , sultry weathor, there is fitted to each ventilator an 
cabin atrangement, and to build other five warda on | the roof 9 ft. The windows are made similar to those | air blast, sent up from a large Farmer blower of 
the place them in echelon (Figs. 1 and 2, in the hospitals on land, and are 7 ft. by 3 ft. i Schiele’s make, fitted in the engine-room below. This 

ere Tho inlet of air is by slides worked by a screw, ao blast of air is sent up the pipes of the ventilators and 


page 410), #0 as to have them at angles with the centre 
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causes an upward current of air to take place in these 
pipes. In this way the wards are kept cool and the 
air changed so many times an hour in each ward. 

Kach of tho isolating rooma, bath rooms, and 
lavatories is fitted with Boyle's ventilators and air 
inlets similar to the wards, The hospital throughout 
is heated by steam coils, titted by Messrs, Ridsdale 
and Co , Minories, London, each coil having a separate 
inlot and outlet into silent blow-off ptpes. The 
temperature in any compartment may be raised or 
lowered as required, or as the doctor decides, 

The upper hospitals with the isolating wards (Figs. 1 
and 2) contain a large cubical space. There are at- 
tached to these upper wards, at each end of the vessel, 
outhouses for the use of patients; these contain four 
bath-rooms, ten wash basins, eight water-closets, 
four latrines or sinks, and two urinals. Onc hot closet 
or dot carving table (Fig. 4) is fitted up and heated by 
steam, in each of the end upper wards, this is to keep 
the food warm fur the patients. A soullery 1 also 
fitted up in each of the end wards for washing up 
dishes alter moals, 

The upper hospital wards are built with coamings of 
plate fion 15 1n, by 4 in., rivotted to an iron deck, which 
covers tho lower hospital (Fig. 7, page 407). Frames of 
angle iron are rivetted aot rogula: intervals to this 
coaming, they stand up J3 ft ; the roof principale 
spring irom this height, and they are also made of 
angle iron. The sides, ends, and roofs are planked 
with yellow deal horizontally. The sides and onds 
have als a cross lining on the outade of American 
yollow pine, making the thickness 2jin. The roofs 
are covered all with 6 lb, lead, instead of cross-lined 
with yellow pine. 

The lower wards of the hospital ship are five in 
number (Fig. 3, page 410), and are arranged to make 
use of the iron bulkheads that are fixed across the two 
veasels, binding the hulls together. These divided 
the Castalia into first und second saloons, &c , for 
passengers, The sides and ends of the lower wards 
are made of iron pees the upper deck which forms 
the roof is plated all ove: with iron plating and covered 
with 24 in, pine deck planks, caulked wate: tight 
The lower wards are thus really cased withiron, ‘They 
are similarly supplied with lavatories, hot closets, and 
sculleries, as the upper wards; two skylights are pro- 
vided in euch ward to asaiat in giving hght from above, 
The windows are all made as large as poamble, they 
are 3 ft. Gin by 2ft 6 in., divided into three sashes, 
similar to the upper windows. 

The means of ventilation are, of course, much greater 
in the lower waide than the upper ones; the lower 
wards being much larger and not #0 high in the roof, 
the height from deck to deck being 8 ft. 

At both ends of the lower and upper wards large 
isvlating wards ure fitted up. These rooma are pro- 
vied foi the purpose of isolating patients who may 
have boen sent under the mistake that they are sutfer 
ing from amall-pox, andl who prove, when examined at 
the ship by the medical staff, to be affected with 
measion, fever, &c. Every care is taken that patients 
with other discases than amall pox shall not come into 
contact with any small pox patients. 

The pationts aro brought to the hospital ship by the 
ambulance steamers (Figa 8, 1), and 10) and aro taken 
Hirst into the reception room and thore exainined, and 
are then allotted to the wards by the resident doctor, 
The aeparation of the sexes is rigndly enforced, The 
Atlas is now kept as a female hoapital and tho Castalia 
has beon mado o male hospital, The whole of the 
Castalia hus been painted with Griffith's white paint and 
the Sanitary compe enamel paint , 6. ery precaution 
liag been taken, by pamting, to prevent the gerne of 
this disease from getting mto the woodwor Mr. 
Wythe, of Dalston, executed the paintwork. Mesara. 
KR. and H. Green were the contractors to convert the 
Castalia into o hoapital ship = Mesars. Jas. Patterson 
and Co., of Ratcliff Engine Worka, Stepney, upped 
and fitted up all the machinery and pipes for the air 
blaat and the pumps for throwing water, for the water 
closets, washing decks, fire hose, &c. The engines are 
of the sumpound type, with cylinders }0in and 20 in 
respectively, with astroke of 2 ft. They are const: ucted 
to drive the Scluelo's fun, and also a dynamo machine 
for the electric hyhting if required, 

Very great attention and care was given to the 
ventilataon of the hospitals, Professor F, De Chaumont, 
Dr. Bridgea, Surgeon -(eneral Bostock, and Mr. 
Barrington Keuneth discussed the matter fully and 
arranged that Boyle's nir-pump ventilators should be 
adopted. ‘They also tixed the dimensions of these 
ventilators for the ac crul wards according to the space 
to be relieved. The ventilators were tested one da 
during a smart breeze, and the speed, registe 
according to three aunemonieters placed in the ventila- 
tors, wae at the rate of 500 ft. per minute, giving 50 

cent, of the apeed of the wind blowing outalde, £0 
that the atmosphere in the hospitals may be changed 
many times ia an hour, Dr. Birdwood has aince 
found that he oan raise or lower the temperature in a 
few ‘inutes, and he has caused the wards (when 
empty) to be filled with smoke by burning greasy 
waste, Lrown paper, cayoune pepper, Ac = The fan 


blowers were put on, and in from three to four minutes 
all the smoke was o off, 

The ventilators were made each with heads 6 It. in 
diameter, and were fitted with pipes varying from 
3 ft. Bin. to 2 ft, 6 in, in diameter, The lower wards 
have two ventilators of 3 ft, 0 in. and eight of 3 ft, din. 


The upper wards have four ventilators of 3 ft. and six | ahi 


of 2ft.6in The lavatories and isolating rooms have 
sixteen ventilators of 16 in. diameter. The oubical 
contents of the lower hospital are73,465 ft. ; the super- 


ficial area, 9308 ft. ; the window opening, 964.44 aq. ft. 
The cubical contents of the upper hospital are 84,607 ft. ; 
the superficial square area, ft.; the window open- 


ing, 1782.52 sq. ft. 

Bo provide for the satisfactory embarkation of pas- 
sengers piers are provided at various points by which 
they can be transferred from the ambulance to the 
steamer free from contact with the public. The firat of 
these is the Longreach pier, which is erected close to the 
hospital ships lying off Furfleetat Longreach. Thepa- 
tientsembark and Tasndlate toand from the ambulance 
steamers, and to the hospital ships, a8 may be arranged. 
The pier also accommodates the laundry staff in going 
and returning to their work from the staff ship 
Endymion. It is 193 ft. erp be over all; the moving 

on 18 125 ft. long, the fixed part is 68 ft. in length 
he pier is lured throughout with yellow pine, and 
roofed ovor with glass, so as to keep the patients and 
others from getting wet, The moving portion of the 
ier rests at one end on a pontoon, which rises and 
fala with the tide; the other end is fixed to a stack of 
piles by a jowt bolted to cach of the girders, and also 
securely bolted on the piles, The fixed portion of the 
pier is aleo bolted to the same gout, thus making the 
connection of the moving and fixed parts. The pier is 
mady 80 that ambulances may be taken down or up, 
with or without the horses. A porch has been built 
upon the pontoon ; it 16 fitted with a waiting-room, 
stove, water-closet, urinal, &c 

A similar porch with conventences is erected at the 
land end of the pier. The ambulances drive into this 

rch to take in or discharge patients under cover. 
‘he Rotherhithe Vier at Acorn Wharf 16 of sumilar 
deaign and accommodation, but 14 not roofed in, The 
length of Acorn Pier 1s two fixed spans each of 84 ft. 
and one moving span of 125 ft., all 293 ft. The 
vontracto: for both piers 18 Mr. 8, Chafen, Albion- 
street, Rotherhithe, This pier at Acorn Wharf ta for 
the accommodation of patients living in the south- 
custern ciatricta. 

There is a pier building for Blackwall at Brown's 
wharf for the accommodation of patients living at the 
cast end of London. This pier will only consist of a 
moving part of 125 ft. in length, Lalas & pon- 
toon similar to the other in accommodations, &c. 
The wharf at which this pier is to be attached 
will be roofed in so that all the ambulances may be 
accommodated on the wharf, and shut in from the 
street, and that the public may be kept clear. 

The fourth pier 1s to be erected close to Wands- 
worth Bridge, it is to be for the accommodation of 

tients in that district. This pier will be similar to 
3lackwall Picr, These piers have beon demgned by 
Mr Adam Miller, and are being erected under his 
superintendence The Endymion and the Castalia are 
connected by a covered gallery (Figs, 6 and 7), which 
will allow a cortain relative motion of the two vcasels, 

There are, in connection with the Castaha, three 
steamers for the ambulance service, viz., Red Cross, 
Albert Victor, and Maltese Cross. The :llustrations, 
Kiga 8, 9, and 10, page 407, represent the latest, the 
Maltese Cross, built by Messrs. Edwarde and Symes, 
Cubitt Town, E. This ateamer is designed with two 
hospitals, viz., one aft and one forward, and is made to 
carry twice as mer pationts as the first steamer, Red 

Cross, constructed by the same builders, The dimen- 
sions of thie steamer arc as follows: Length, 132 ft ; 
breadth. 16 ft. 6 in. ; depth, 7 ft. 6 in. The engines 
are of the oscillating type, with cylinders of 23 in. dia- 
meter, with 30 in. stroke, steam pressure of 40 lb. 

The hospital arrangements for the patients in the 
matter of beds and conveniences, ventilation, &c., have 
been carried out to the inatructions of Surgeon-General 
Bostock, who has taken a t interest in all the 
ambulance arrangementa. he accommodation for 
the crew ie put forward. The captain and medical 
offieer are placed on deck abaft the boiler casing. The 
nurses have a berth in each hospital; a store-room 1s 
made under deck, right aft the transom for medical 
comfort, Filtered water cisterns are placed on deck 
at cach entrance to the hospitals; a galley, with a 
cooking range, is fitted at one of the wings of the 
paddie-boxes, so that in the event of the ambulance 
ateamer being delayed by fog in the river the patrenta 
would have the same comfort ae in the hospital 


roper. 
m The ambulance steamera have alao heen come by 
Mr. Adam Miller, and the Albert Victor has been 
converted by him into an ambulance steamer. 

The ratepayers, or the outside world, have not any 
ica of the great amount of attention and labour 
given to the asylams of London by the chairman, 


full are 
r, Galaworthy, and the managers of the Metropolitan ! which have besn avoided by 





Asyluma Board. During an epidemic many of the 
spenagers aimely Wise nightand day. The chairman, 
Sir uod Hay Currie, of the General Purposes 
Committee, and the members of that Committee, ma: 
be seen at work often at midnight, on Sundays, as well 
aa Other days, getting patients sent on to the hospital 
pa. 





THE WESTINGHOUSE BRAKE. 

Tux following is a translation of an interesting report 
dealing with the ezperience with the Westinghouse on the 
Western Railwa: France, which has been made to the 
directors of that line by the Department of Material and 


tion ; 
Paris, October 4, 1884, 

After a thoruugh study of the subject, the Western of 
Franve Railway Company began ta, use the Westing- 
hours automatic brake at the end of 1877. 

Relying on a success alread cua by the exten- 
sive use of this brake in on oe and America, the 
Western Railway Board voted considerable suma for 
fitting up with automatio brakes, not only all ite pas- 
senger rolling stock for their suburban lines, but also the 
etuck compriang the oxpreas trains on their main lines, 
The money thus voted was at once made use of, and 
before the opening of the Exhibition of 1878, the Ceinture 
vervice, as well as that of tha Champs de Mars, waa run 
with trains fitted with thla now brake. The resulta ob- 
tained wore once in every way, and it is not 
without interest to mention here the dates at which the 
first trains of this company were successively worked 
with the brake (eee Table A). 

In April, 1879, the fast trains and most of the suburban 
trains of the Western Company were running with these 
automatic continuous brakes; and two years later, in 
April, 1881, the equipment was complete, not only for all 
the fast trains, but also for all suburban trains. The 
Minister of Public Works at that time, mvreover, reoug: 
nised the efforts that the Western Company had made in 
teeing terma, when writing on the 2nd of November, 


“tT have pleasure in stating that your company has, in 
regard to the fitting of continuous brakes, anticipated the 
tate which our circular had fixed, and that it has rapidly 
hy able to extend the use of continuous brakes on its 

ne Bf 

Since that tine the fitting up of brakes has been still 
further extended. Table H, appended to this report, gives 
the amount of rolling stock fitted with the Weating- 
house automatic brakes on the lat of January of eac 
year, and finally that on the lst of popes: 1884. 

If now we come tothe question of the choice of a brake 
system, we muat mention what was and still is our position 
in regard to this matter. 

Since our first introduction of continuous brakes in 
1877, of the different systems then oxisting, we adopted the 
Westinghouse automatic aa containing the best possible 
elements for securing thorough efficiency. We have had, 
besides, the satisfaction to find since then, that the 
principles upon which thia brake system is based, aro in 
perfect harmony with the programme recommended by 
the superior administration, aa the result of clahorate in- 
veatigations and prolonged discussions. 

It muet be observed, and this is a point of supreme im 
eked be that eo far there haa been no case in which the 

ke has failod to actin a case of necessity, a rosult 
which was only to be expected, on account of ith autos 
matic principles, and our company cannot but con- 
gratulate themselves as to the choice they have made, 
tince the romulta obtained have been moat satisfactory, 
both sn to the increased security, a« well as the ad- 
vantages in the working of the traffic which results from 
its use. 

It 18 aleo important to mention that the use of this brake 
has enabled us to aave cunsiderable time when approach- 
ing junctions and stationa, and finally the numerous acci- 
dents to trains or to persona have been avoided owing, to 
the certainty of action of these brakes. e have pe 
in Table C, added hereto, the most important of those 
accidents which have been recorded.* 

When we began to use the brake, various causes gave 
rise to some difficulties by bringing about unforesean 
stoppages, but the delays from this cause were of trifling 
importance, and were generally easily made up in by 
the driver, and now that the servants are incre familiar 
with the use of the apparatus, our company has succeeded 
in considerably ucing the number of unforeseen 
stop brought about by other causes than the burat- 
ing of hose pipes, as is shown 1n the following Table : 


_ 


l 
Proportion of Sto brought about b 
Ghan th : 


other Causes o Bursting of 
wren ! Hose Pipes. 
| Main Lines. | Suburban Lines. 
7 Ug te ge cere Ame Panacea eats 
Year, 1880 ‘ 1 = oer see for 19,000 booked 
Firat half year, 1854 . { 1 for Sa.epe kdlom,!1 for 18,860 booked 


In regard to the other unforeseon stoppages that ls 
to way, those caused by the bursting of hose pipes, we 
have endeavoured to find different means of averting this 
difficulty, and more ly by the use of metallic 
couplings. One hundred of these (of the last pattern 
have been fitted to fifty carriages since the beginning 
re 


© [In this Table ©, which is too longthy to reproduce 
he Ue Nias given of fo Hest accidects 
he ues of the brake. ~-En. E,} 


Oer. 31, 1884.) 


the year, and have given moat aatiafactory results, It 
may, , be hoped that by means of thig or some 
other contrivance to which we are also giving our atten- 
tion, a great reduction fn the number of auch incidents 
will be made. 


We must moreover point out that the great advantage 
of automatic action is forcibly proved by most of these 
incidents ; inasmuch as even # slight derangement of any 

of the apparatus acta as a tell-tale and guards againat 
te consequences ; whereas, in the case of non-automatic 
brakes, similar oocurrences escaping attention whilst the 
train is running, would only show themeelves by the 
failure of the brake to act at the moment it was required, 
that is to aay, with all the grave consequences which 
might be the result if it became necessary to stop suddenly 
before an obstruction. 

A last advantage of the Westinghouse brake lies in the 
fact that it hay given us the means of satisfying one of 
the demands of the superior administration, and at the 
same time the desire so persistently expressed by the 
public, by establishing # communication between pas- 
sengers and the train servants without adding any new 
connection between the vehicles, This apparatus whioh 
is comparatively of a slight cost, and so to aay, infallible, 
anawers ite purpuse enerey and thus adds considerably 
to the security of the travelling public. 


Tante A.—Weatern of France Ratlway,—Materral and 
Traction viment. 
Datea of first use of Westinghouse Brake: | 
April, 1878, Ceinture trains and Champ de Mars service 
(Exhibition). 
August ,, Express trains, ichesd Trouville, and tice 


ad. 
October ,, ee Paria Le Havre and wee 





result of any outside influence or improvement, as the 
reports from all quarters continue to 
the state of trade remaining unchan 

being far from encouraging ; atill there is docidedly less 
disposition to sell in any quantity for forward delivery at 
present prices. The shipping demand is 









ment in 
Inweat market prices during the 
months from the close of April; and during the past four 
weeks the improvement haa been about 1s. 
41a. Bad. on 
number of blast furnaces in actual operation is still 05, 
as compared with 105 at this time last year. 
shipments from all Scottish 
tons, as against 10,246 tonsa in the 
12,758 

decrease for the 
tons—1884, 402,24 
Over the sane 
brough 208,93 
The shipping returns for Isat week show that 1540 tons 
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be yer? depressed, 
a rospects 


steady, and the 
uotations for special brands are being well mainteined. 
p tillthe end of last weak there been an improve- 
prices amounting to 1s. 34d_ per ton above the 
period of five a half 


r ton from 
tober 2 to 42h Od on October 20 The 
Last week’s 
porta amounted to 10,806 
receding week, and 
tons in the corresponding week of last year The 
year up till last Saturday waa 71,939 

tone, as against 534,187 tons in 1883. 
peice thero were imported from Middles- 

tons, showing a decrease of #142 tons 


were sent to the United States, ¥36 tons to Canada, 300 
tone to Australia, &., 309 tonsa to France, 1000 tons to 
Italy, 1820 tonsa to Germany, 800 tons to Russia, 1037 


tons to Holland, 100 tons to Spain and Portugal, 110 
to China and Japan, and lesser quantities to other 


countries. The stock of pig iron m Mears, Connal and 
Oo.'a public warrant atures yesterday afternoon stood at 
tonsa, as compared with 581,027 tons yosterday 
week, showing a decrease for the week of 365 tuna. 


Progress of the Glenury Viaduct,—Rapid progress is 


being made with the work of reconstructing the long via 























duct which carries tne Caledonian line of railway to 
Aberdeen over the Glen of Ury, Asoriginally constructed 
the viaduct consinted of stone piers supporting fourteen 




























vera. 
Feb , 1870, Local trains, Versailles (left bank), 
(night bank). 


os. 1880, : : st, Germain. wooden arches. Time was tellang markedly on the wood 
Jan., 1881,  ,, ‘ Circular trains (West work, and last year the directors resulved to rebuild the 
Northern). bridge. Plans were prepared, and the work intrusted to 


Messrs. Blaikie Brothers, of Aberdeen, the contract 
rice, it ie understood, being about 28,000/. The work has 
nin progress all through the summer, and, favoured 
by specially suitable weather, has been carried on without 
intermusion, The whole of the wooden arches on the 
down line have been replaced by substantial iron girders, 
and eight of these on the up line have also been renewed, 
leaving only half-a-dozen to complete. During the time 
the work has been ing on the traflic has been wrought 
on @ single line, and it is aatiefactory to report that as yet 
not the slightest accident has occurred. The rebuilding 
has been carned on under the personal inapection of Mr. 
T. Winning, district inspector of way. 


Sewerage Scheme for Kelso.—Impelled by the action 
raised spam them by the Duke of Roxburghe for pol- 
luting the river Tweed By tte town sewage, the Kelso 
Pollution Commissioners 


Feb. ,, Express trains, Parw-Havre, Paris-Dieppe, 
Pon he so Pal A 

April _,, aris Rennes, s- Angers, 

2 _ Pans-Caen, Paria Gran: 
ville, and vice vera. 

Yoar 1882 Trains from Paris-Pontoiae (by Argenteuil), 
Achirus-Pontotus ; Mare-Mezidan, Ie Havre-Motte- 
ville ; Redou-Rennes ; Malannay-St Valery ; Lisieux- 
Trouville, &c. 


Taptr B,—Weatern of France Ratlray.—Material and 
Tracteon vate atk 

Statement of Rolling Stock fitted with the Westinghouse 

Brake since the first adoption, September 1, 1884. 
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| Total 
Vane | Carriages | Remarks 
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Periods. Engines Carriages. 

















| | and Vans : i eda . — now under cnndorsbon 
; fe gs | as wo schemes for ing wit 6 sowaAge. ne ls & preci- 
From March 14, | | | pitation and filtration Siena: which is eatimated to coat 
1878, to Jan 1,’ in all a sum of 68597, with an annual cost of 8871, be- 
1882 ++ 275 1802 820 | ace sides the rent of five acres of land for the filtermg works, 
sf a t * | and the other is an irrigation and filtration acheme, re 
1884 oe 8 784 | $16 | ose | quiring seventy acres of land, and estimated to involve a 

| ae Saas Epi y capital expenditure of 4677/ , besides tanks and carriers, 
Total stock | aud a yearly outlay of at least 400/., in addition to the 
fitted | 458 2580 536 | 9072 rent of the land, Both of the alternative propoxals have 


been devised by Mr. C. J Mells, C.E , London, 


The Powburn Drainage Scheme, Edinburgh.~An 1m- 
portant drainage scheme, the aim of which is to deal with 


— 
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NOTES FROM THE NORTH. estat 







Glasgow, Wednesday. 
Glasgow Pig-Iron Market.—Laat Thursday was a dtes 
non in what is known as the ‘iron ring” of the Glasgow 
Royal Exchange, on account of the oocurrence of the 
Autumn Sacramental Fast-Day, On the following day 
the market was again strong, chiefly owing to the cover- 
ing of overaales in anticipation of further advances in 
price, The closing pnces were 2d. per ton over those of 
Wednesday, thus making the gain 4d. per ton over that 
week, Business was done on forencon Change at 416, lid, 
up to 428. ld, cash, also at 424. 1d. up to 428, 3d. one 
month, the close being sellers at 42s. cash and 42a, 3d. 
one month, with buyers atid, per ton lower. Up to 
428. 14d. cash was paid in the afternoon and 42«. 3d. one 
taonth, whigh were the closing quotations for sellers, with 
buyers near. Firmnees was also the rule in Monday's 
market, and a large amount of business was transacted, 
the close showing an advance of $d. per ton over last 
week's closing quotations. T one took place during 
the forenoon at 426, lid. up to 425, Sid. and back to 
42a, lod. cash, also at 42s, ahd, up to 42s, bid., and baok 
to 42s, 34d. one month, with sellers at the clowe at 42s, 2d. 
cash and 424, 4d. one month, and buyers offering 4d. 
lower per ton. In the afternoon business was reported 
at 433. 1}d. and 42s. 2d. cash, also at 42s, 3d. to 42s, 411. 
one month, the olese being sellers at those prices, with 
buyers at 4d. per ton under. Yesterday’s market 
waa likewise atrong, and a lerge businosa was done, 
the cloaa showing # further advance of 14d. ton, 
In the morning the quotations wero 42s, id. and 
42s, 2d. gash, an $d, and 42a, . one month 
with sellers at the close wanting the higher rates and 
buyers offering the lower; and in the afternoon the quo- 
tationa ran from 48s, lad. up to 42s, 34d. cash, alec 

from 42s, 4d. to 428. bid. one month, the market clos 
with sellers at the top quotations and buyers offering $d. 
ton under, A further advance was made er d 
is. 6d. cash and 42s. 7d. one month being reached in the 
forencon market, and as high as 42s. 6d. cash and 42s. 8d. 
in the afternoon. The latter were the closin 
for asliers, 
how same 





g quotations 
with buyers near. It is evident that there is 

going on, but 1t seems to be almost 
. qntirely due to purchases by the trade and is not the 


rtion of the southern outskirta of Edmburgh, 

and which may be spoken of as the Powburn district, ia 

now under the conmderation of the munici authorities 

of the northern metropolis It has been devised by the 

Burgh ecngmeer, with the approval of Mr. Thomaa 

erevonent C.E., and 1s estimated to cost from 20,000! to 
’ 


The Glasgow Water Engrneer —A proposal ia now under 
consideration by the Glasgow Corporation Water Com 
missioners to advance the salary of Mr. James M. Gale, 
their engineer, from 1000/. to 1400/. per annum, and to 
give him an honorarium of 1000/. for paet services. 


Short Time tn Greenoch.--Messre Caird and Co , ship- 
builders and engineers, Groenock, have just resolved on 
putting their workmun on short tume, namely, from 10 a.m 
to 5.30 p.m. dally. 


Inetuution of Engineers and Shtphutders tn Scotlond, — 
The opening meeting of the new aession of this Inatitu 
tion took B e last night. Professor James Thomeon 
O.E., F.R.S., President, occupied the chair, and delivered 
his inaugural address. Subsequently there was a discus- 
sion on Mossre, Purvisand Kindormann's paper submitted 
to the Inetitution at the closing meeting of last session. 


NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MinpiessroucH, Wednesday. 
The Cleveland Iron Marhedt.~Yeaterday the attend- 
ance on 'Change at Middlesbrough was smaller than usual 
and very little business was transacted, No, 3 Cleveland 
was n quoted 36s, 3d. per ton by sellers, but 
uyers held off and for prompt delivery were unwilling 
to give more than 368. For delivery over the winter 
months No. 8 waa quoted 35a, 0d. to The shipments 
are well maintained, although they fall short of the 
exports last month or the corresponding period last year. 
There ia no alteration in the condition of the manufac 
tured iron trade. Prices are the same as those quoted 
last week. The hematite trade remaina unchanged. 


The re Question. —The pro arbitration to fix the 
wages of the lronworkers of the orth of England has been 








dea 
_— 


a 


delayed owing to the illness of the operative secretary 
of the Board of Arbitration, Mr. Ko Trow, of Darlington, 
but now that he is convalescent arrangements are being 
made for hae} the arbitration court 

at Newcaatle. 

the question to be sattl 


fore Dr Watson 
uence of the unavoidable dela 
now 18 different to that whic 
was hrat arranged. Inatead of the arbitrator fixing tha 
wagos for two months ending the 30th November, he will 
now have his power enlarged and will decide whether 
the employers are entitled to a reduction of 5 per cent or 
the operatives to an advance of 5 per cent. for four months 
ending the Slet January next Jn the meanwhile the 
present rate of wages will be paid pending the award, 
which will be retrospective from the lst of Octobar, 


Engineering and Shipluidding —Kngineers are not so 
well employed as they were some montha agn, but they 
hopo to tide over the wimter without much morse slackness, 
and luok forward to better trade in the aye of the year. 
Shipbuilders are ina asinniar position During the pust 
month or two a fow orders for steamora have been booked 
by builders on the vorthorn rivers, but these go only a 
little way to affording employment for the thousands of 
men out of work. The distress on the Tyne and Wear 1s 
widespread and intense. On the Tees there is not so 
much poverty, although at Middlesbrough the number of 
unemployed men ix large. 


The Salt Trade —Measra Bolckow, Vaughan, and Co., 
of Middlesbrough, are now making progress with their 
sinking operations for salt, and expect in the course of a 
week or two to reach it, osars Bell Brothers are doing 
a capital business in cheinicals, having, since they 

1oneered the salt trade, erected ottensive soda works at 

ort Clarence, Middleabrongh Other companies are 
carrying on sinking operations, and expect m tho course 
ofa few months to be able to raise brine at Middles- 
brough There is every probability that the iron town 
will become a great centre for the chemical trade 

NOTES FROM SOUTH YORKSHIRE. 
SuHEFFigLp, Wednesday. 

Proposed New Loch Entrance at Goole —At a meeting of 
some of the trustees of the undertakora of the Aire and 
Calder Navigation, at (ioole, sanction was given to a work 
of great importance to the port. At prasent the docks 
are connected with the Ouxwe by three locks, the most 
important of which is the steamship lock, about 270 ft 
long and 68 ft wide This has become inadequate to tha 
requirements of the port, and the need for another 
entrance, as well as for an increased extent of quay frontage 
on the river, haa long been felt, The project now 19 to 
take down tho old post-office and other property, and to 
run a long lock of about 60 ft wide parallel with the pre 
rent lock, from a pomt not far from the iron bridge across 
the Lockhi]}, and through Murham-lane, Staith, into the 
river near the end of the Victona Pier, the landing stage 
of the Goole and Hull Steam Packet Company. It is 
underatood the work of demolition will be commenced 
shortly, the excavations following as rapidly as posable 
The probable cost 13 50,000/ 


The Proposed Purchaac of the Kingston Gas Works -—~ 
A meeting of the Lighting Comimuttee of the Hull Cor- 
poration has been held at the Town Hall) The minutes 
of the sub-committee appointed to negociate for the pur- 
chase of the works of the Kingston (jas Company, were 
read by Mr Duncan (town clerk's department), and 
the correspondence which had passed between the town 
elerk and the cletk to the Gas Company's Board (Mr F, 
A. Scott), showed that the directors of the company had 
declined to nominate any one from their body to meet a 
deputation of the Corporation Light Sub committee, and 
confer upon the basis to be agreed upon forthe purchase 
of the works, but had expressed their willingness to con- 
sider any amount that the Corporation might offer for the 

urchase of the works Ald Whitty moved, and Mr 

yers xecondad, a resolution to the effect that the sub- 
committee, together with Mr Councillor Kayment, bo 
desired to report as to the demrability of making an offer 
to the various gaa companies, and to name an amount 
to the ee committes which they think Just and equilt- 
able hia was carried, 


QQUEENNLAND RAI WAY ExTENSION —Thero has of late 
been a revival of agitation for rmlways in many parts of 
Qlusonsland, and a number of fresh auveys have been 
undertaken. A surveyor has started on a preliminary 
exainination for a proposed Fortitude Valley Ra:lway. 
The route is at present quite undecided, Instructions 
have been tssued bor & permanent aurvey to Cabvolture, 
but the point of commencement is ot hae decided, ax 
there are several rival routes It seems likely, however, 
from what has previously transpired in various ways, that 
at least a portion, if not the whole, of the Sandgate lino 
will be made use of. This would conuderably reduce the 
length of line to be made, and would, at the sane time, 
carry out the expressed intention when the Sandgate line 
was originally passed, that tt should be part of a railwa 
to Caboolture, Whatever is done, the new line will 
doubtlaas be made to give access to the fine agricultural 
district of Bald Hills A surveyor has left for Logan to 
extend the survey to Beaudesert, a distance of about 
twenty miles, and the works will be started at once. Tha 
aurvoy of the Harrisville branch has now been extended 
to the Teviot, a distance of some eighteen miles through 
pretty easy districta. This survey passes avout midway 

tween Fassifern Station and One-Eye Wate-hule, and 
ends near the Dugandan saw mil), The line, it is said 
is capable of further extension with advantage to lueal 
traftic, and :f carried to the border would end at a point 
about eixty miles from Tenterfield, and the hne from 
Brisbane by this route would be about 100 miles shorter 
than by Warwick and Stanthorpe, though nothmg 1s 
definitely known ag to the kind of country to be met with 
on the New South Wales side, 
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wanaina in the United States, and all subscriptions for the United 
States will in future be payable to them. ey will also be 
ared to receive advertisomenta for Examnannme, and will 
nit information aa to terme, &c., on application 
The Publisher pege to state that ho ls able to supply one or two 
sata of natHERRANe 2 complete from the cotmancercenit. 
Pap pe ecg PIPE SIP PT cS eb ate PA EL nea eT re 
NOTICES OF MEETINGS 
INSTITUTION OF MECHANICAL ENUINKSRs.—The next ordinary 
eral meer of the Institution will be hold at Nottingham on 
edn oveinber 6, in University College, at 4p.m., when 
Mr, I, L, Bell will take the chair, The ballot iim will be presented 
to the meeting, and the names of those elected will be announced 
A nomination of officers for election at the next annual cided 











take piace, The foll papers will be read and d 
oo fer aa time will admit ‘On the Mineral Wagons of South 
Wales,” by Mr Alfred Slater, of Gloucester ; ‘On the A 


ot rite a to the Working of Railway Points,” 
1 Ba ius A Timinins, of London, ‘Second Report on Fric- 
Experiments,” by Mr. Beauchamp Tower, of London 
Members are Invited to ys a the College, the Corporation Gas and 
Water Works, several of the local lace and Jace machine works, and 
the Midland ve works at ys 
PuYMIOAL Boorsty ~Novembers, §p.m_ ‘ On Certain Phenotrensa 
af iency M " by De Gu F.R8., On Voltatc and 
Thermo-Voltaic Constants,” by Dr. ©. BR. Alder Wright, F R.S., 
and Mr O, Thompaon. 
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THE INTERNATIONAL 
EXHIBITION. 

Yratrepay the second of the series of four great 
exhibitiorts, which it was arranged should be held 
in the metropolis during four consecutive years, 
wes brought to an end without the molancholy 
festival of a closing ceremony. The popular success 
attained must have exoeeded the expectations of 
the most sanguine supporters of the show. Over 
four million — have a the turnstiles since 
the opening y on the eighth of May. It must not, 
however, be supposed that this total of over four 
millions represents the number df paying visitors 
who have passed the turnstiles. A very large num- 


taking 
in the Exhibition has but the remotest connection 


»{of the undertaking ; 
kaseia ss I otha that any man of ordinary intelligence 








ber of ‘‘complhmentary” admissions must neces- 
sarily be allowed in an undertaking of this kind, 
and this year a great many conference tickets were 
distributed gratuitously. Again, in endeavouring 
to make an estimate of the income that has been 
derived from admissions, allowance must be made 


for excursion tickets, which undoubtedly were issued | Dr 


to the railway companies at a considerable reduc- 
tion on the regular admission price. The exhibitors’ 
passes would also account for a large number of ad- 
missions. It will be seen, then, that the four million 
odd attendances do not by any ineans represent 
even four million ret --putting aside the half- 
crown Wednesdays—paid into the exchequer. But 
with even the moat liberal allowances for the nen- 


paying visitors, the venture cannot fail to be a 
be 


rilliant financial success, in addition to having 
added to the knowledge of large numbers of people 
upon a subject which is of all others the most im- 
portant in our modern domestic life. 

The utility of the show has been questioned in 
many quarters, and it has become the fashion to 
repeat a smart saying of some one’s (which is merely 
a paraphrase of another smart saying) ‘‘ that if there 
had been a little about health at the Exhibition, 
there would have been a little of everything.” This 
is certainly unfair to the promoters of the under- 
o doubt a great deal that iu contained 


with health or education. In fact, we will 

further, and say that the greater part of the dis- 
play was not strictly germane to the avowed object 
ut in spite of this 1t cannot 


d have gained suffictent imatruction from the 
exhibita to enable him to become fairly expert in 
the matter of domestic sanitation, and to know 
how to counteract those dangers to health which 
commonly beset modern life. We are not demrous of 
becoming apologists for those who had the conduct 
of affairs, and fully recognise that thero were many 
things that might be better arranged if the thing 
had to be done over again. The chief section of 
the Exhibition, the great south gallery, was little 
more than a collection of advertising show cases ; 
the great popular attraction of all, the Old London 
Street, had not the remotest connection with 
health ; and the s devoted to sea gimeracks, 
which gained admission under the shallow pretence 
of being educational, waa altogether dispropor- 
tionate to ther importance, But however much 
the conscientious searcher after hygienic truth might 
regret the presence of such distractions it must be 
remembered that these were the features that at- 
tracted the t mass of the general public who 
brought the shillings and half-crowns to the money- 
takers, and prevented the undertaking from col- 
lapsing through want of funds. The exhibition that 
yesterday completed its course, as a Health Exhibi- 
tion, will not bear comparison with last year’s show 
asa Fisheries Exhibition ; but then the Fisheries 
waa, we believe, the most perfect class exhibition 
that was ever held. This year the foreign section 
was com vely weak in spite of the large contri- 
bution of Belgium, which was of very limited inte- 
reat, and the much talked of Chinese Court, which 
we hold to be far inferior to the collection sent 
from the same country last year. But the t 
loas that every one who knew the Fishemes Exhibi- 
tion must have felt was the absence of any repre- 
sentative display from America. It is to be hoped 
that next year, when the Inventions Exhibition is 
opened, that that country, of all others the home of 
inventive ingenuity, will be well to the fore. 

The hterature of the Health Exhibition main- 
tains the high standard which Mr. Trendell set in 
the Fisheries Exhibition literature. The subject 
treated of this year is much more comprehensive 
than that of last year’s show, and it naturally 
follows that the official publications in the present 
inatance do not so fully exhaust the subject as the 
Fisherios literature may fairly be said to have done 
in its own field, Still the twelve volumes of hand- 
books, conference papers, and lectures which are on 
the list include a vast amount of matter contaming 
information that should be of the greatest value to 
all classes, whilst medical men and architects may 
gain instruction on many points bearing on the 
object of their labours, but which have not come 
within the of their professional studies. 

Mr. Trendell, the literary superintendent, has 
been fortunate in seouring the co-operation of some 
of the moat eminent men im the country to treat 
of the various subjecta selected. pati, others 
we may mention the names of Sir Henry W. Dyke 



















Acland, K.0.B., M.D., who wrote the handbook 
Health in the V 


lage; Mr. Robert W. Edis, 
F.S.A., who contributes a handbook on Furniture 
and Decoration, Captain Douglas Galton, 0.B., 
who writes on Heating, Lighting, and Ventilation ; 
Mr. A. W. Blyth, on Dirt , Dr. Attfield, on Water; 
. G. V. Poore, the author of the excellent hand- 
book on Our Duty in Relation to Health , Dr. W. H. 
Corfield, Mr. W. Wateon Cheyne, Professor Gamgee, 
M. Louis Pasteur, and many others. The lecturers 
amongst several of the above, included such names 
as Dr. T. Pridgin Teale, Mr. W Eaasie, C.E , Pro- 
fesaors F, de Chaumont, M D., and Charles Graham, 
Dr. Thudichum, Hon. Lewis Wingfield, and Mr. 
Wiliam Morris. With a list of authors containing 
such names as these, the Health Exhibition litera- 
ture could hardly be otherwise than of great value. 
This year, too, the publication of the volumes 1s 
well forward, and it is satd that had it not been for 
one or two laggards amongat the contributors, the 
completo series would have been ready by the 
closing day Tho publication of this hteratue 1s 
one of the most successful and valuable features 
that has been introduced in connection with tho 
present exhibitions, and Mr Trendell may fairly be 
comphmented on the result of his labours, The 


large amount of good work he has got through with 
A ve 
only have been compassed by unremitting attention 
on all hands. 


limited staff ie really surpmsing, and it can 


On Monday last the awards of the junes were 
announced in a special supplement of the London 
Gazettr. Honours have n distnbuted with a 
liberal hand. ‘There are over sixteen pages of 
names in the Gazette, averaging about 120 names to 
a page. In addition to this there are the prizes 
given by the Society of Arts Some of the exhibi- 
tors have secured a dozen or so of medals, one firm 
scoring no leas than nine gold, fifteen silver, and five 
bronze medals. When rewards are so freely given 
they cannot fail to lose a great part of their distinc- 
tive value, and indeed the whole system of prize 
giving is, in the opinion of many, a bad one. Even 
supposing the jae are perfectly competent and 
unbiassed, and have ample time and opportunities 
for comparing the various matters adjudicated upon 
—propositions by no means to be taken as matters of 
course—the award of a gold medal for any collection 
of manufactured goods simply meane that the reci- 
pe exhibited certain articles of a superior quality. 

e goods will have been prepared especially for 
exhibition, without regard to expense in production, 
and cannot in all cases be taken as representing a 
fair trade sample It 18 said that im some cases 
rewards have been given to those who have not 
produced a single article exhibited. This 1s ob- 
viously the case in one prominent instance. Per- 
haps 1t would be :mpossible to attract contributors 
without the bait of a possible medal, at any rate, 
exhibitors appear to attach considerablé :mportance 
to the awards, whatever their intrinsic value may be. 

In concluding this notice 1t may perhaps be of 
intoreat to give a few figures as to the number of 
visitors at this Exhibition m comparison with othor 
exhibitions of note that have been previously held 
in London. 

The Fishenes Exhibition had the advan 
being first opened to the general public on a Whit 
Monday, and the total admussions for the week 
amounted to 132,949, During the first week of tho 
Health Exhibition the total only amounted to 
66,970. It was not long, however, before the 
Health Exhibition forged ahcad, and we find that 
during Whitaun week, which commenced on June 1, 
the tutal numbors were 154,14. On all the prin- 
cipal days the Health Exhibition has registered 
Jarger numbers ; thus on the August Bank Holiday 
this year—when the largest total during both years 
was recorded—the total amounted to 71,884 sttond- 
anoes, whilat the corresponding day of last year 
vea total of 65,868. The largest week at the 
wheries was that commencing October 22, when 
212,104 persons passed the turnatiles. The largest 
week this year was commencing Monday, October 20, 
when 260,575 was the number of attendances 
registered. Tho heaviest day at the Fisheries 
was on the last Saturday, October 27. when the 
record was 60,523, or over 11,000 less than tho 
August Bank Holiday this year. The first million 
was ed this year on Saturday, July 6. The 
third million was attained on September 25, and 
the fourth million on Monday last. The last whole 
week this year saw 260,575 attendances, last year 
the numbers were 212,104. The grand total last 
year was 2,708,081, The exact total for this year 


e of 


4ta 
we are at the time of writing ansble to state, but as 
we have said the fourth imullion was reached on 
Monday. lt may be worth while to compare these 
figures with the statistics of the former two great 
exhibitions held in London, In 1861 the total 
number of visitors was 6,030,105. The fullest day 
was on October 7, four days before closing, 
when 100,915 people were admitted; on the four 
leat shilling days, the average daly number was 
104,576. On the opening day, May 1, the 
adinission was only by season ticket; during the 
next two days the charge was ll., which 1041 
persons paid on both days. After that for nine- 
teen days Gs. was charged for admission. After 
that the admiasion was 1s. for four days a week, 
2s. Gd for Fridays, and 5s. on Saturdays. After- 
wards the Saturday fee was reduced to 2s. 6d. 
The daily averages taken throughout the time the 
Exhibition remained open give the following figures . 





Season ticketa h, 473 

Paying 1. 521 
” . 8,703 
a) 2s, Gd. 19,310 
7) 4. .. 05,4 


The Exhibition of 1862 had a grand total of 
6,211,103 visitors during the 171 days that it ro- 
mained open, which time exceeds that of the 1861 
Exhibition by 30 days. The firat day admission 
was by season-ticket, On the second and third 
by payment of 17, after that for twelve days the 
share was 6s., for twelve days 2s, 6d., after that 
the price was 1s, on four days a week, and 2s. 6d. 
on F'mday’s and Saturday's excepting on the day 
of the declaration of the jury awards, when 1t was 
10s. The daly average was 36,328, and the largest 
total on one day 67,891, 
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LLOYD’S REGISTER. 

THERE js no commercial corporation in the world 
better known by name than Lloyd’s. Whenever 
anything goes wrong in the shipping world, whether 
it be a wreck, acollision, ora fire, the first person on 
the spot, at least in an official capacity, isaureto be one 
uf Lloyd's agents, who nat only represents the in- 
terests of the underwriters ahtcee property is at 
atake, but in the eyes of the general public is the 
emblem of law and order. For the great body, 
whose deputy he is, have always adminiatered their 
affairs with such liberality and justice, that 1t 1s 
almost forgotten that they are a voluntary associa- 
tion, and an official character, begotten by upright 
dealing and business acumen, has gathered around 
them 80 great has been their success that foreigners 
have not only copied their procedure, but have also 
clad themselvas in their name, the North German 
Lloyd's, and the Austrian Lioyd’s, being well-known 
examples. 

Lluyd's, hke all other great corporations, is not 
the growth ef a day, and neither does it all spring 
from one rect. In its progress st has absorbed or 
formed close alliances with other institutions, and 
under its gigantic patronage their separate identity 
has been almost, lost. Sich 8 the caso with Lloyd's 
Reguter, the fiftieth anniversary of which was 
celebrated laat evening. This publication has be- 
come #o closely identified with the body whose 
name it bears, that to the outaide world at is re- 
gardod as thoir organ. But this xs not so, it is and 
ever has been, the product of a voluntary aasocia- 
tion of merchants, shipowners, and underwriters, 
and the reason why it assumed the name of 
** Liloyd’s” in 1829, ore the present issue was 
commenced, is not known, but it may easly be 
gueased that the proprietors desired to avail them- 
aelves of the already widespread fame of the body 
to Bl: Tee thus ay ee 

oyd's Register of British and Foreign Shippin 
is a record which in one form or another has anusted 
about 160 years, and which in its present form has 
now atiained its jubilee. It 1s an institution to 
which, as Englishmen, we can point with pmde, for 
no other nation can show an informal corporation, 
without patronage and without Government aid, 
which has rained iteelf by its integnty and intelli- 
gent mavagement to the position of giving the law 
to an enormous body of men hke the mercantile 
community, not one of whom is bound to take any 
cogniaance of its existence unless he chooses to do 
ao. And this has been done while the pore of 
shipbuilding has changed, not once, but many 
times. The page commenced in the days of 
wooden i ps, and haa seen every change 
from that to the modern steel steamers and yet is 
has not only acoommudated itself to every alteration 
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in the structure of the vessels on which it sits in 
judgment, but 1t has also reformed its own constita- 
tion to meet the development which has oocurred in 
the mercantile world. The history of sucha move- 
ment is exceedingly interesting, and wo make no 
apology for dwelling on it at somewhat great length, 
taking as our guide a book which has been pub- 
lished in connection with yesterday's celebration. * 

The first recorded attempt to satablish anything 
hke an organised registry of ships dates back no 
further than the last century, although the olasafi- 
cation of merchant shipping in some form mw pro- 
bably contemporaneous with the buainess of marine 
insurance, that is, 1n all likelihood, with maritime 
commerce iteelf, The Phoenicians, the Greeka, and 
other ancient people, were all, we are told, in the 
habit of guarding themaelves againat some of the 
riske of maritime enterprises, by various systems 
of insurance, whether by means of loans or of 
mutual rantees. ‘‘ Nautiosl insurance” was 
exempted by the Justinian laws (a.v. 533) from the 
general limitation of six per cent. to which usury 
was subject, and in the Middle Ages maritime in- 
surance was regularly carried on in the Italian 
republics, even the depth to which each vessel 
should be loaded being defined by law. 

With the practice of inauring ships would arise 
the necessity of some ready means of ascertaining 
their qualifications, other than by the costly process 
of employing an expert to report to each merchant 
or cadereniest in every transaction, and from this 
there would grow some kind of register. The ear- 
liest practice of this kind, which can be identified 
now, consisted in the keeping of ‘‘Ships’ Lists” by 
the frequenters of Lloyd's Coffee-House. This 
eatablishment, which 18 mentioned in the London 
Gazette of February 18, 1668, was situated first in 
Tower-atreet, and from 1082 onward in Lombard- 
atreet, at the corner of Abchurch-lane. It was owned 
by « Mr. Edward Lioyd, and became the great resort 
forall persons connected with shipping, gradually de- 
veloping into the head-quartera of maritime business, 
and especially of marine insurance, Lloyd started 
that system of shipping intelligence, which under 
the direction of the Great Marine Insurance Corpo- 
ration of ‘ Lloyd’s,” has grown to be one of the 
moat extensive and most perfect organisations m 
the world of commerce. Me issued, for a short 
time, a newspaper called Lloyd's News, which waa 
the forerunner of the world-famous Lloyd's List, 
which was commenced in 1726, and has continued 
to the present day. With the exception of the 
London Gazette it ws the oldest nowapaper now in 
existence. 

At Lloyd's Coffeo-House were started those ships’ 
lists, already alluded to, containing the germs of 
the Register of Shipping, which sprang into existence 
at some period during the last century, and which, 
besides being the first English classification societ 
nf which there is any record, is the parent of all 
other shipping registers now in existence. These 
lista, which were wnitten hand, contained an 
account of vessela which underwriters who met at 
Lloyd's Coffee-House were likely to have offered to 
them for insurance. They were most probably firat 
put into type and circulated for the use of sub- 
scrivers about 1726, the year which witnessed the 
establiuhment of Lloyd's Laat. In 1770 the principal 
underwriters and brokers formed themselves into 
an association, which has ever since continued under 
the name of ‘‘ Licyd’s.” The earliest 
Shipping now in existence, bears the date 1764-5-6, 
and gives the foimer and present names of the 
veasela, the owners and masters, the ports Letwoen 
which the vessels traded, the tonnage, the crew, 
the guns, and the port and year of build. A blank 
column was left for the insertion of alterations. 
The vessels recorded in the volume are moatly 
small, but there are several of 400, 500, and 600 
tons, two of 800, and one of 900 tons. 

The next register in existence, in point of date, is 
for the years 1708-9. This volume contains, further, 
references to the vessels’ rigs, and afforded infor- 
mation aa to the repairs effected. New aymbols of 
classification were adopted, the letters a, b, c, 
&o., representing the class of the vessel, and the 
numerals 1, 2, 3, and 4, the state of its equipment. 
Thus a 1 denoted a firat-class ship with a firat-class 
eq iemens This was the first atep towards the 
well-known designation ‘‘ A,” which appears in a 
register dated 1775-6. This volume contained the 
load-draught of water, in place uf the number of the 
%* Annals of Lloyd's Register, being a Sketch of the 

n, Constitution, and Progress of Elo 's Register 
British and Foreign Bhipping. * 
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crew, and the alterations which, in tha earlier 
copies, had been made with ant ink, were now 
posted weekly in type as at the present time. 


It appears probable that the Register was sup- 
ported ozalital vely by underwriters for their aole use 
as ‘* Members of the Society,” and strict rules were 
adopted to confine the use of the books to the sub- 
acribers only. The meetings of the committee were 
always held at Lloyd's Coffee-House, but the office 
of the registry was situated first in Sun-court, and 
subsequently in Castle-court, Birchin-lane. In the 
Register for 1797-8 a new atyle of classification 
was introduced, which depended “aia Oe a the 
place of build and the age of the ahip. us while 
a vessel built on the Thames would be entitled to 
continue on the first olass for thirteen years, another 
ship of the same description, built at one of the 
aap ey bce be gar apher aligitle a . 
period of only eight years, while prize ships cou 
receive no sberaatinwhatavetl is change caused 
great dissatisfaction, and ultimately led to the forma- 
tion of a rival Register. The aggrieved shipowners 
made strong representations to the committee, 
and in 1790 several of them started the New Register 
Book of Shipping, which was usually known as the Red 
Sinralas erate Wrme to the old Ee Green mite 

y enough the Shipowners' Committee 
adopted a method of classification based almost 
entirely upon the locality in which the ships were 
built, but with the important difference that subse- 

uent classification at the expiration of the original 
c depended upon the condition of repair in 
which the vessel was found. Thames-built ships, if 
entirely of British oak, were classed twelve years 
and country-built ships ten years. The secon 
class included all vessels kept in perfect repair ; the 
third class those that did not seem safe to rat 
goods, although otherwise seaworthy ; the fourt. 
class those which were not deemed safe for a 
foreign voyage. 

At the beginning of 1800 the Green Book num- 
bered 233 subscribers and the Red Book only 125, 
but during the year the latter received an accession 
of no leas than 76 subscribers, whereas the Green 
Book had an addition of only $1. The latter, how- 
ever, returned in part to the old method of claasifi- 
cation and again distanced its rival. The vossels 
classed in the oldest register-book extant, that dated 
1764-5-8, amounted to 4500. In 1800 the number 
was 8271, and in the issue of 1801 there were 9145 
vessels in the old book and 9540 in the new. It is not 
unts] 1822 that we find any record of a steamship in 
the Register. In that year thore is entered the name 
of the James Watt, of 294 tons, built at Greenock 
in 1821 and classed Al. This, of course, was many 
years after steam had been practically tried on board 
ship. The number of classed steam vessels increased 
rapidly, and the bovk for 1827 included 81 
stoamers, and that for 18382 no fewer than 


1/100. The concurrent existence of two registers 


was soon found to be productive of incon- 
venience, and the General Shipowners’ Society 
offered their mediation with a view to amalga- 
mating the two. This was followed in 1823 by a 
pubhe meeting with the same object, and having 
the further purpose of effecting changes in the 
entire organisation and administration of the re- 
gistries. But the proposal to interfere in any w 
with the existing systems of classification, met with 
most determin Heute from a large and im- 
portant section of the members of Lloyd’s, including 
the committee, After much wrangling, it was 
decided that a committee of inquiry should be ap- 
pointed to go into the whole question. 

The committee oontamed eight merchanta, eight 
shipowners, eight underwriters, and nine represen- 
tatives of the outporta ; and after two years of hard 
work, it repo on February 8, 1826, that the 
princi les adopted under the existing system wero 
‘most fallacious and erroneous,” while ‘the 
partial degree of actual survey required by the 
har ” was ‘‘rendered practically nugatory by 
the insufficiency of the ios paid to the sur- 
veyors.” The committee propounded a scheme for 
the establishment of a registration society on a 
proper basis, with a set of rules for the ification 
of ships. As to the constitution of the popes 
society, the cominittee suggeated that the future 
clasaihoation should be intrusted to a committee of 
thirty-two members, consisting of six ship mer- 
chants and six shipowners of don, to be ap- 
pointed by a general meeting of merchants and shi 
ownors hry ties ; six members of veh oe 
appoin y body ; one representative 
Royal Exchange, London, Alllasiee. and Mutual 
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Indemnity Assurance Associations, respectively ; 
and one representative resident m London for 
ech Oann following out a ve ears. 

ool, , Glasgow, Newcaatie, tol, ith 

armouth, Leith, Whitehaven, and Sunderland. 
Vessels were to be arranged in three classes; the 
first to comprise those built under survey, the 
number of years assigned ranging from twelve to 
six ; the second to contain those no longer entitled 
to the first class, but capable of ing dry 
cargoes, and the third to include vessels safe to 
carry pergoes not injured by water. Provision was 
aleo made for the reatoration of vessels, under 
proper survey, to the first class, after the expira- 
tion of the original term. 

Several yoars elapsed before any effectual steps 
wore taken in furtherance of the acheme, bit in 
tle mean time the gradual decay of tho two re- 

istries atrengthened the hands of the reformers. 

t last affairs grew so bad that 1t was feared the 
mercantile community would be left without a book 
at all, and great efforts were made to effect an amal- 

amation, A committee was appointed to draft a 
resh constitution, and they proposed that the 
superintendence of the affuirs of the society should 
be entrusted to a committee in London to be com- 
posed of twenty-four members, merchants, under- 
writers, and ahipowners, and that the funds should 
bo found by a subscription of three guineas from 
each member of the society, who should be entitled 
to one copy of the book, and by fees levied on the 
shipowners for the expenses of survey. This was 
agreed to, and the provisional committee continued 
to manage the affaira of the society until Octobor, 
1834, passing the rules for classification, selecting 
and appointing the surveyors and other officers, 
examining the reports of survey sent in by the sur- 
veyors, classifying the ships for entry in the book, 
and makiny all other arrangements. Having brought 
their labours to the aatisfactory termmmation by the 





production of the first edition of Lloyd's Reguter of 


Britishhand Forewn Ship 
21st of October, 1834, and 
to the permanent committee. 

The advent of the present Register Book forms 
a fitting opportunity to take note of the state of 
the shipping interest fifty years ago. For instance, 
thore were built 


, they dissolved on the 
anded over their trust 


Inthe United In British 


Year. Kingdom, Colonies, 
Vousels, eaaelu, 
In 1880 750 S07 
yy 1831 760 870 
»y 1832 759 221 


Of the 750 vessels built in 1830 the tonnage was 
composed as follows . 


tons, 
About 210 were under hO 
7 2004, 100 
Le) 150 9 200 
ia) ] BO ih) 300 
» 9&0 ms 400 
» 10 “ above 00 


Of the vessels belonging to the Umted Kingdom 
in 1830 the following 1s asummary of the tonnages ° 


Ships, 

hO tone and under 6,542 

SO ,, to 100 : 5,212 

100 ,, » 200 . u 3,942 
Om , » OO. . 1,948 
400 ,, » 500 ‘ 329 
500 1, », 600 110 
BDO oy on ; 15 
1200 ,, and upwards 48 
Total 19,110 


In addition to these there were 4547 vessels of 
$30,227 tons registered in the British Colonies. 

The rules Jaid down by the provisional com- 
mittee treated of the construction of wood ships in 
brief and general terms, and contained but slight 
reference to the building of wood steamers. There 
was little direction laid down beyond the description 
of timber to be used in the construction of vessels 
for the reapective terms of classification, and the 
scantlings of the nor parts of a ship. Four 
grades were provided for, denoted by the letters A, 
At, B, and I. New vessels to be entitled to rank 
in the A class must have been surveyed st certain 
stages of their construction. Vessels not built under 
survey were to have one year subfracted from 
their class, and those that were not slept by 
an efficient roof during building aleo lost & year. 
At the expiration of the term of years vessels in the 
A class could be restored to that grade, if found 
satisfactory after a moat searching survey e 
rules iagued in 1834 directed that steamers should 


be surveyed twice in each year, and that their ma- 
chinery should also be certitied by a master engineer. 
























whom thirteen were exclusively the servants of the 
society, and these were distributed at the different 
ports in proportion to the average tonnage built at 
or sailin 
of two classes, known as ‘‘shipwmght surveyors” 
and ‘‘nautical surveyors,” the former attending 
principally to vessels building, and the latter to 
those afloat. 
cording to the surveyor's reports was undertaken 
by a sub-committee, and this formed an essential 
difference between the procedure of the new scciety 
and the older ones, 1 which the classification was 
left entirely in the hands of the surveyors. The 
new societ 
bation, av 
allowed to join in the represontation, and when 
these were rejected the 
a local Register of Shipping 
was made that the two societies should under- 
take a common revision of their rules, and on 
April 20, 1845, the amalgamation of the two 
bodies waa finall 


arose from the stricter system followed by the now 
society, which in ccmparison with 1ts predecessor, it 
often ap 
lived through all this 
tained a firm footing in the commercial world 


ships were promulgated by the socety till 1856, 
voasela of 
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A staff of sixty-three survoyors was appointed, of 


from the district. These surveyors were 


The duty of classifying the ships ac- 


did not command universal appro- 
the outporta sent in memorials to be 
iverpool people issued 
n 1844 a proposal 


¥ approved, the other ports being 
ropitiated by the introduction of loca] men on the 
ndon cominittee, Other causes of opposition 


in its decisions. But it 
iasatisfaction, and svon ob- 


arbitra 


Although no rules for tho construction of tron 


is Papen baa were admutted to classifi- 
cation at & much earlier date. The first iron ship 
that received a class was the Sirius, of 180 tons, built 
in London in 1837, The next 1ron ship was the Iron 
side, of 270 tons, constructed in 1838 10 Liverpool, 
by Messrs Jackson and Jordan. From 1838 to 
1844, the committee continued to record iron ships 
with no other desgnation than ‘' built of iron ” 
In August, 1843, howevei, they determined to 
collect all the evidence available from their staff in 
regard to iron ships, and in the following January 
theyannounced,that in future thecharacter A 1 would 
be granted to iron ships built under survoy, and in 
other respects satisfactory, Durng the next few 
years information was dihgently collected as to the 
construction and performances of iron slups, and in 
1855 a code of regulations was issued prescribing 
the minimum thickness of plates and substance of 
frames to entitle to the character A ‘The thickness 
of the plating, together with the spacing of the 
frames, determined the number of years assigned, 
there being a difference im thickness of ,', in 
between each e, and a difference of frame 
spacing of 2 in. betwoen the highest and the lowest 
grades. Those rules, with slight modification, re- 
mained in force for ten yoars, but did not gain 
universal approval In 1803, the committce de- 
cided that ships built on peculiar principles should 
be specially surveyed every two years and marked 
‘* Expl, (BS ),” denoting that they were of an ox- 
perimental character, and were aubject to a bienmal 
survey. In this way they rendered their system 
elastic, and left a way open for improvements on 
the part of builders and naval architects, their only 
demand being satisfactory proof that the mothod 
of construction rendered the vessel strong and sea- 
worthy. 

After the amalgamation of the society with the 
Liverpool Register in 1845, no furthor change took 
place in the constitution of the committee until 
1863. But the intervening years did not pass with- 
out a renewal of the apphoations from the provinces 
to be admitted to a share in the management of 
the society, The enlargement of the London 
Board by the admission of nominees from Liverpool 
touched the susceptibilities of the other outports, 
and the north-eastern districts were not slow to 
take advantage of the opportunity thus afforded to 
urgo their claima. The result was that an addition 
of ten members was made to the committee; four 
from Liverpool, two from the Clyde, one froin the 
Tyne, one from the Wear, one from Hull, and one 
from Bristol. In the followmg year another 
Member from the Tees and Hartlepool was added. 
A proposal that one of the new members should 
represent the shipbuilders was negatived as being 
contradictory to the constitution of the society, 
which represented merchants, shipowners, and 
underwniters oe An attempt was made in 1870, 
and again in 1878, to effect an amalgamation with 
the ‘Underwriters’ Registry for Iron Vessels,” 
































she had attained a certain age. 
therefore determined to class iron ships under three 


grades A A A. and that these classes should 
be retained so long ua the state of efficiency cf 
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which was established in Liverpool in 1862, but 
both efforts failed. 


In 1863, after nine years’ experience of the work- 


ing of the rules for iron ships, the Committee again 
took the subject under their consideration with a 


view to revision in those particulars which had been 
found to require it It was considered that as iron 
did not decay like wood, 1t was not reasonable that 
the character of a ship should suffer simply because 
The Committee 


vessels ontitled thein thereto. With these new 


rules the frame spacing was increased to 21an , and 


in certain cases to 23.in Many other muodifica- 
tions were also madc, and the attention given to this 
important question in 1863 marks an interesting 

h in the history of the suciety, as the rules 
then formulated constitute the groundwork of thuse 
In operation ever since In 1870 an important modi- 
fication was made to the effect that the scantlings 
of iron vessela should be fixed by certain of 
their dimenstona, and not by the tonnage The 
element of proportion of length tv breadth was 
recognised as aflecting the scantlings, and a better 


distribution of material, admitting of considerable 
reduction m the scantin 


previously insisted on, 


was thus rendered possible With these amended 


rules the symbols 100 A, 90 A, 40 A, &c , were in- 


troduced, and vessels were rendered capable of re- 
taining their class as lung as they were in a satis- 
factory condition. In 1871 the rules were stil 
further revised, and tables added giving sizes of 
heats, breadth of stringer plates, and particulars 
for the construction of iron and steel masts and 
yards. Withsome modifications in the details the 
rules passed in 1870 remain in force to this day 

Although froin the commencement of the soctety’s 
existence 1 was styled a Register of British and 
Foreiga Shipping, yet for many years there was no 

rovision made for the aurvey of ships abroad. At 

t, after repeated rofusals, aA surveyor was ap- 
pointed in 1852 for Quebec and the River St. Law- 
rence, and in the following year anothor was 
stationed at St John’s, Several others followed, 
andin 180 Mr. Preteous was sent as aurveyor to 
Holland and Belgium, where he stayed til} 1861. 
Nv further appointments were made on the Cun- 
tinent until 1806, when Mr L Meyer represented the 
society in Hulland and Belgium, After this, sur- 
veyors were appulnted abroad very rapidly, and at the 
present time there are no fewer than gixty-six non- 
exclusive aurveyors abroad, 

The rules issued in 1834 provided, as stated above, 
that the machinery of steamships should be sur- 
veyed by a ‘‘ master engineer” twice a yaar. A 
few yoars later the serous loss uf lifo resulting frum 
boiler explosions on beard ship cause? 4 committee 
to enfurce a more mgid somiiane with the rules, 
and from this arose the machinery surveys which 
now constitute so important a feature of the suciety’s 
operations In 1874 the Comnuttee decided to ap- 
point engincer-surveyors, and secured the services 
of Mr. William Parker as the clief of that service. 
At the present time the ataff consista of one chief 
engineer-surveyor with two assistants, twenty engi- 
neer-surveyors, and se.en ship and engiecr-aur- 
veyors, all of whom are exclusively the servants of 
the society, while there arc ten ongineor-surveyors, 
and sixteen ship and engineer-surveyors in fureign 
ports, not exclumvely employed by the society  ‘T'o 
show the work undertaken by the society in this 
branch :t will suftice to state the: in August, 1878, 
there were 240 sets of engines and boilers being 
constructed under special survey. In tho saine 
month, in 1870, there were 126, in 1880 there were 
202, »n 1881 there were 401, in 1882 there wery 
456, and in 1883 there were 424, Beside. these, 
there are at all times a large number of new bowers 
being made to replace those worn out in old veasols, 

The requiremonta of our spaco compel us to hurry 
over the remainder of this most interesting history, 
The first application for the classing ofa steel vessel 
was made in 1862, and wastefused. In 1864 the 
Viceroy of Egypt's yacht of 2400 tons waa built 
partly of steel, and the Committee consented to a 
reduction in the steel soantling of one-four.h, as com- 
pared with iron, and in 1866a ship of Barrow steel}, 
with material two-thirds of the usual sectional area, 
was classed as ‘“‘ Experimental.” After one or two 
other attempts the matter ped until 1877, when 
the question came prominently to the front again, 
and after a searching inqmry by the society's 
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officers, the conditions tunder which stee) could be 


accepted were formulated. Tho following is an 
account of the tonnage built of steel under inspec- 
tion during four years. 
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tonnage. tonnage. 
| Tee) ae an,87 
1982 | 191477 | 143,864 135,841 
1883 150,725 166,428 


15,708 | 

It has already been remarked that a column con- 
taining ‘' the feet of the draught of water’ appears 
in the third earhest copy of the tater extant. 
The aubject seems to have dropped until 1870, when 
it was partially revived, and in 1874 1t was decided 
that every awning-decked vessel should bo marked 
with a load line. At this time Mr Martell waa 
engaged in preparing tables of frevbuard based on 
the principle of every vessel having a certain amount 
of surplus buoyancy. So great was the undertaking, 
that 2t was not until August, 1882, that these tables 
were approved and issued. 

In the autumn of 1882 the representation of tho 
outporta was again discussed, and a furthor altera- 
tion of the constitution of the committee resulted, 
the members being raised from 41 to 50, dis- 
tributed as fellows: London, 26; Liverpool, 8; 
Glasgow, 4; the Tyne, 3; Hartlepool, Stockton, and 
Middlesbrough, 2; Sunderland, 2; Cardiff, Now- 

rt, and Swansea, 1; Leith and Aberdeen, 1; 

freonock, 1; Hull, 1; and Bristol, 1. Constant 
alterations have been made in the Register Book. 
In 1874 all British ships of 100 tons, whether 
classed or unolassed were inserted; two years 
Jater an alphabetical list of owners was added, and 
the latest eikie is a list of alldry docks and patent 
slipways in the world. About 8000 reports are re- 
ceived from tho surveyors por annum and are con- 
sidcred by a committee which meets twice a week 

There are on the rogistor 195 veasela over 3000 
tons; of these 14 are above 5000 tons, and 62 are 
above 4000 tons. 

This brings us to the olose of our history, and it 
only remains to name some of the men who guided 
the proceedings of the society so successfully The 
office of chairman was filled by Mr. Thomas Chap- 
man from 1835 to 1881, his election following i 
by year untal his age counselled retirement. Then 
his place was taken by the present chairman, Mr. 
W. H. Tindall, the son of the late Mr. W. Tindall, 
who was a member of the committee at the forma- 
tron of the society. Among the officers we find 
the names of Mr. xf Symonds, Mr. Charles Graham, 
and Mr. G. B. Seyfang, as secretanca. Mr. G 
Bayloy was the oarliest of the principal surveyors. 
Ho was followed by Mr, A. F B. Creuse, F.RS., 
and at his death the post was filled jointly by Mr. 
J. H. Martin and J. Ritchte. Mr. Waymouth 
followed them, and when he became secretary Mr. 
Martel] took the office, In 1874 Mr. Parker was 
appointed to be the head of the newly-formed 
engineering department. 

hat the growth of the society's business has 
been co-extensive with the slate and extend- 
ing of its organisation is evident when it 1 stated 
that the shipping built under its inapection in the 
United Kingdon and elsewhere during the Jast few 
years amounts to : 


tons, 
In 1879 BOL vessels of 521,338 
1880 480, 517,664 
1881 BR 787,302 
1882 i 989,002 
1883 8” 1,116, 5BR 


While out of the total number of merchant vessels 
built in the United Kingdom during the same 
period, including thoso of every type and nationality, 
abaut 90 per cent. have, on the average, been sur- 
veyed and classed by the society. 





THE PHILADELPHIA ELECTRICAL 
EXHIBITION.—No. V. 
By J. ©. B. Woopsvury, Boston. 

Tux telegraphic display lacks some of the cha- 
racteristics essential to furm a representative display 
af the American telegraph systems, although tee 
most important of them aro exhibited, but rot 

aya in operation. In the exhibit of the United 
stss Patent Office, which has been prev onaly 
refatred to, there are models of telegraphic instra- 
mente which the interest due to pioneers, 
as well as those of inventions of subsequent com- 
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mercial importance. When one considers the signi- 
ficance which would he attached to operating lines 
equipped with these forms of telegraph, it must be 
confessed that, asa whole, .the art of telegraphic 
communication is not as completely ov air 
the magnitude of such interests would lead one to 
expect. 

e exhibit of Mr, Edison contains examples of a 
great number of telegraphic instruments devised by 
this fertile inventor, embracing duplex, quadruplex, 
harmonic, and automatic selocraph instruments ; 
the eibomine catlaapel Ge Sa enirpar pe 
messages ; the printing and tho autographic tele- 
graph ; besides several forms of stock hae 
telegraph. Elsewhere is an oxhint of the har- 
monic telegraph of Professor Elisha Gray. The 
Baltimore and Ohio, and the Western Union Tele- 
graph Companies, both have commercial offices in 
the ipaasaiox 

The synchronvus multiplex system of Mr. Patrick 
B, Delaney representa an entirely different method 


of transmission from either the harmonic or the | presented 


duplex and quadruplex systems, now in common 
use on Morae telegraph lines. By this system six 











messages may be sent at the rate of fifty words per 
munute over any ordinary telegraph circmt, and 
twelve messages may be sent at the same time, if 
not more than twenty words per minute are sent by 
each operator. 

Mr. Delaney has accomplished this result by 
giving to the wire twenty-two impulses three times 
every second, and these may be collected so that 
each operator has the use of thirty-six unpulses 
every second at equal intervals, and these impulses 
are faster than any operation in opening and clossg 
a Morse key in povaing ee alphahet. 

Mr. Delaney has his device so that these 
impulses shall all act on the relay of the receiving 
opérator in the aame direction, by using a relay 
with a sed or magnetised armature and using 
a double battery on the line, so that closing the key 
sends the armature in one direction, and opening 
the key closes a back contact and sends 
ture in the opposite direction, In this manner the 
serios of impulses occurring, for instance, during tho 
transmission of a letter / in the Morse alphabet, 
sunply hold the relay points closed through the 
sounder circuit, and produce merely a long dash 
instead i a serics of dots, as would naturally be 
expected, 


e apparatus by which this yogular succession | No. 10 at the lower side of the disc as 
simply a | ut station Y oo that the motor at 
a 2, 


of imp is sent through the circuit is 
revolving disc divided into segments over w 
revolving arm sweeps. 


the arma- | tuning-fork B B in vibration, thus 
| ri ey in the amplitude of the vibrations 
a 


This arm is provided with | 
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an arrangement which insures that it ahall revolve 

in exact oe the arm on similar discs at 

the other end of the line, which is in contact with 
ding segmenta at the same instant. 


correspon 
as | This is accomplished on the principle of the 


phonic wheel of M. Paul la Cour, of Copenhagen, 
and consiste of a motor for turning the arm, and & 
method of accelerating or retarding this motor, if 
at any point the two revolving arma at extreme 
ends of the line are not simultaneously in identical 
positions, The motor consists of a toothed wheel 
of soft iron, close to which is a magnet, in cirouit 
with a breaking point, operated by a tuning-fork. 
This tuning-fork, besides opening and closing the 
motor circuit, also opens and closes a ciroult which 
keeps it in vibration, and it is to this arrangement 
that the synchronising device 1s apphed. This 
will be seen by referring to the engraving below, in 
which are represented two stations at any distance, 
connected by the line Q Q, 

The telegraph station at one ond of the line is re- 

by X and that at the other terminus b 

ets whose circuit 


D represents the motor m 
1 to the break- 


extends through the battery 


“A Te) 
p M7 


A 
AY % 


* 





ing points on the tuning-fork y, and thence 
the wire is completed through the return wire d. 
The point y' on the prong of the tuning-fork uw in 
ciroult with the battery EB and the magnet A, 
whose pole- 18CeB are A rable with adjustable 
screws a’. the arm Ff at the disc in station X 
1s ahead of the arm F? in station Y by one segment, 
it will reach segment No, 10 on the disc at station 
X, when the arm on the disc at atation Y has only 
reached segment No. 9, then there will be a cirouit 
closed through the line I, at station X, to the relay U, 
thence to ground, and thereby through line bat 
K? and awitch M to segment No. 9 at station 
The relay U, in closing, opens the circuit through 
relay V and battery w. en the relay V opens, it 
closes the circuit through the line v and into the 
resistance 8; thereby inoreasing the amount of 
current thrown into the ete A, which keep the 
cing an 
the 
-fork and slightly diminishing the rapidity of 
ita vibrations ; ia reduction in the rate of 
vibrations acta upon the motor D in « corresponding 
manner. 
If the arm in F" in station Y is in advance of that 
at station X, the same action ocours at segment 
YX of 
acted upon, and both of these oor. 
may be given at segments 60 deg. 


the one at 
recting im 


Oct, 31, 1884. } 
on each side of the segments used for purposes of 
purpo 


on. 

If the arms are in identical 
respective discs, the blackene ments, nun.- 
bered 10, sre touched instead those num. 
bered 9, and these are ‘‘ dead,” that is, have no 
circuit attached to them, and consequently no 
correcting impulse is given. The blackened segments 
merely leave the correcting line open as long as the 
arms are simultaneous, and serve no other purpore, 
but the surface of the disocontains in addition to these 
segments and the six adjoining ones, seventy-two, 
which may be used for the transmission of impulses, 
and between each of these there is a segment con- 
nected directly to the ground, for the purpose of 
discharging all surplus charge, static or otherwise, 
and earth currents, in order to clear the line between 
the impulses transmitted over it. 

The method of applying this system to Morse 
circuits for high-s transmiasion ia co connect 
every sixth segment on the disc together, thus giv- 
ing twolve impulses from that source during each 
revolution of the arm; as these arma revolve three 
times per second, the operator receives the use of 
tho line thirty-six times per second, the breaks in 
the line occurring with so much greater rapidity 
than he can open and close his key, that the prac- 
tical result of the operation of transmiasion 1s 
identical with that of a continuous current for con- 
stant use. 

Tf the speed of transmiasion 1s as low as twent. 
worda per minute, 1t willsutiice that ovory twelfth 
seginent ba connected together. It 1s unnocessar 
for the operators to confine their work tu this speed; 
the rates cited above refer only to the maximum 
speed advisable to be used. The hne can be used 
both ways, by connecting some segments in series 
of six and others in series of twelve, and a printing 
telegraph can be used at either ond of the line if at 
receives the benefit of only one segment to each 
revolution of the discs. It 1s found in practice 
that a pat of four words per minute can be ob- 
tained from the use of one segment on the disc. 

This apparatus will allow the same telegraph 
wire to be used for three fast Morse circuits, two 
slow Moree circuits, 1x printing telegraph circuita 
at aspeed of eight words per minute, and twelvo 
printing telegraph circuits at a apeed of four words 
per minute, all working on one telegraph line with- 
out interforence or interruption with each other, as 
long au the lme ia complete, This is no thooretical 
assumption, as auch a line, about fifty miles in 
length, 18 in practical operation between Boston and 
Providence, Another advantage pertaimimy to this 
aia is the safety against theft of messages, for 
if any form of sounder is mserted im the line, or 
the wires of a hand telephone placed near the hine, 
the abstractor would only hear a confused jumble 
of suunds, and not thoso pertaning to the messages 
of any single operator. If a system of apparatus, 
similar to those used at the terminals of the line, 
were inserted in the line, no results could be ob- 
tained, for it would prevent the imstruments at the 
terminals of the line from being synchronised, and 
thereby stop all transmission of messages and 
thereby give an indication of some interference 
with the lone. 

The Delaney system of synchronous-multiplex 
telegraphy in its ingenuity of design and simplicity 
in practical operation, constitutes an advance in 
telegraphic science, which is capable of practical 
application, 
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ELECTRIO LIGHTING AT THE INTER- 
NATIONAL cay EXHIBITION. 
No. X. 

A CONSIDERABLE number of the electric lights at 
the Health Exhibition, particularly those of the 
Jablochkoff Company, aro inclosed in lanterns glazed 
with glaas designed by Mr. A. P. Trotter, of No 7, 
Furnival’s Inn, E.C., to give a uniform distribu- 
tion of light. Thi glass has a grooved or corru- 
gated surface on both mdes, tho lines on the outer 
surface ranning horizontally, and those on the inner 
surface verti The sections of the corrugations 
are auch that light from a lumimous point within the 
lantern is uniformly distributed over a given cir- 
cular area of floor, the larger portion being deflected 
towards the edge of the mng which would naturally 
be the worst lighted, and comparatively little being 
thrown into the centre, which is usually un- 

tly bright. When using naked lights, or 
ta in in otdinary globes, a given spot in 
area below is illuminated inversely aa the 
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square of ita distance from the light, and dircotl an 

the or of io angle ta aneidonce, This law 
may respnted graphi y a curve (Fig. 1) 

whose sedinats at any poimtof the base is a maaaure 
of illumination at that point. Taking the — 
AB, representing the degree of iJJumination on that 





pointof the plane nearest to the source of light, 
as unity, the degree of illumination at any point 


© is en == cos'¢; the equation to the curve is 
y= ¢ Fi - y; taking B os origin, and the solid 


contents of the figure of revolution of the curve 
about AB is 27, 

If it be assumed that the circle to be illuminated 
from @ given luminous centre have ao diameter 
equal to seven times the height of the light from 
the ground, then the degree of illumination at any 
point will be represented by the height of a cylin- 
der whose diameter 1s seven times its length, and 
whose volume 1s equal to that of the said aolid of 
revolution This is 0.103 That 1s at any point 
on the area, the Ulumimation will be 0.163 of the 
tnaximum of the ordinary distmbution. Under 
ordinary circumstances the illumination falls off so 
rapidly that at a diatance from the foot of the 

rat, equal to three-quarters of its height, 1t has 

ecreased by one-half , at an incidence of 45 deg on 
the ground thereis 0.353, and at a distance of twice 
the height of the Jamp, there 1s but 0 0316 of tho 
maximum In considenng the problem of effecting 
& umform illumination, it waa assumed by Mr 
Trotter that tho hght was emitted from ono cen- 
tral source, and that tho area to be covcred was 
circular. sel auch an aroa to be divided into 
annuliof equal area; the radu being as “1° 2 
73, &c, tho same quantity of light has tu he 
directed to each annulus ence the rays, ema- 
nating at equal angles with each other, must be ao 
refracted that the tangents of these new inclinations 
to the verticalareas ,/1° /2 ./3, &e. (Fig 2) 





In 1802 Smethurat and Paul patented a roflector 
to utilwe light from a lamp which would other- 
wise be lost, and to distribute 1t over the whole 
area to be illuminated, in such a way that tho total 
Ulumination due partly to the direct rays and 
partly to the reflected rays, should be uniform Tou 

o this a curve (Fig. 3) can be constructed with 





reference to a focal origin, and a reflectur generated 
by the revolution of this ourve about a vertical 
axis pasung through this focus. The combination 
of this with a hemispherical reflector below the 
light, 1# a solution of the problem, but is not worth 
while putting into practice on account of the serious 
losa from absorption in the best reflecting material ; 
neither is it possible to illuminate satisfactorily the 


more distant parts of the area by merely reflecting | 


thither the otherwise useless rays. 

Dealing with the problem by refraction, conader- 
ing one vertical plane, and considering only the 
rays passing in directions below the horizon, the 
simplest method 1s to direct the rays making large 
angles with the vortical towards the more distant 
parts of the area to be illuminated, and those 
ee small angles with the same to the more 
central parta of the ares. Neglecting the raya which 
make less than 15deg. with the vertical, as they 
are generally obstructed by the mechanical arrange- 
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ments of the lamp, if the source of light be one- 
seventh of the diameter of the arca above tho centre, 
the inclination of the limiting ray will be 
74 dey. 12 mm. ; the horizontal ray haa, therefore, 
to bo deviated through 15 deg. 48 min, and the 
other must be deviated, im the manner explained 
above, towards the proper point of the 

area. The esauieed devauon of the 
rays can be most readily produced by 
making the glass Jantern in the shape 
1, of an inverted cone, for by the refrac- 
4 tion at the first or inne: surface, the 
upper rays are deflected downwards and the lower 
rays upwards within the substance of the glass. 
Taking a mght-angled cone, the horizontal ray 
haa au incidence of 45 deg, and the angle of 
tho prism necessary to produce a deviation of 
15 deg. 48 min. with this meidence, w 24 deg. 
30 min («=1.51). Taking a number of raya, 
way twenty, emanating at equal angles with 
each other, incident on the inner surface of the 
cone at known angles, the refractory angle from 
exch ray 18 determined, so that, on leaving 
the glass, the tangents of their inclinations to 
the vertical are in the relation of the square rvots 
of the natural numbers. A aac figure 18 
thus found, and from this the curve to which 
it approximates—as the number of pancila 16 
made infinitely large—is drawn (Pig. 4) To put 


= 





a 





ane 





this in a practical form, to avoid excessive thickness 
of the glass, prismatic zones would be formed, as in 
the polygonal Jenses of Brewster, &e, each zune 
having the curvature of the part of the vertical 
curve to which it corresponds. 

There are two important disadvantages attending 
this method = First, the hght received at any point 
on the uluminated area is adnutted from a cone- 
sponding point on the glass, and 18, therefore, as 
dazzling us a naked light, socondly, if the ight be 
not omitted umformly from the source, as in the 
case of most are lights, there will be a correspond- 
ing inequality of distribution 

rhe system adopted has been to form a number 
of prismatic zones, of auch curvaturo that light 
passing through each is distributed im the required 
proportion over as much of the area as is possible, 
without so near an approach to the critical angle 
as to incur risk of chromatisation or of total ternal 
reflection These priams aro formed wt } in. pitch 
on the surface of a sheet of glass by a peculiar 
process of moulding or pressing Ten panes of this 
glass go to form a nght-angled inverted cone having 
o base 2 ft Gin in diameter (Fig. 5), A smaller 





ee for use with incandescence lights is a cone 
2 1n in diameter made in one piece, The calcu- 
lation for these prisms were made graphically 
thirty times full size, as an example. The figure 
of the uppermost prism 1s found as followa. The 
width cae small compared with tho distance from 
the foous, the rays are assumed to be parallel The in- 


46 
cidence in this case is 45 deg. (Hig. 6). The glass used 
has a refractive index of 1 561. The internal deviation 
will be 17 deg. The serios tan 0, caloulated to the 


nearest 16 min. for a scries of 25 angles, the limit 
being 17 deg. 45 muin., is, 0 deg., 36 deg. 15 min., 
45 deg., 50 deg. 45 min., 57 deg. 45 min., &o. It 
ia required to deflect one of each of the 25 rays to 
one of these angles respectively. The first ray 9 is 
beyond the power of the glass; the second, ad deg. 
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16 min., is too near the critical le; the next, 


45 deg., requires an angle of 64 deg 45 min. as the 
angle of the prism aie next, 54 deg. 45 mun., 
requires an ey of 67 deg., and so on for each of 
the series. The angles are set out, and the curve, 
to which the resulting polygon is approximate, is 
drawn, Fig. 6 shows a series of sixteen of those 
curves, oalled distribution curves, corresponding 
to rays making angles of 89 deg , 80 deg., PB deg., 
70 deg , &c, with the vertical. Each curve 1s ter- 
minated by a surface parallel to the path of the 
adjacent ray within the glass. 

ach prismatic zone then sends light to a con- 
aiderable portion of the area, and conversely, from 
any pusition on the area, light 1s received in un- 
form quantity from a considerable number of the 
priama, but only from one point on each. The light 
would, therefore, proceed from a row of images in 
one vertical plane. If the original immersivn 1s 
not uniform at different angles with the horizon, 
these images will not be of uniform brightness, but 
the resulting illumination of the area will be un- 
affected. Such an arrangement would afford little 
improvement on the one firat desorbed, aa far as 
its dazzling appearance is concerned. ‘T'o meet this 
a series of vertical flutings 1s produced on the inner 
surface of the cone, as in ships’ lanterns, and the 
section of the flutes isacurve. The same result 
might be obtained by combining the two series of 
curves to form lenses, whose figure would be gene- 
rated by a distribution curve sweeping through a 
dispersion anglo. 

he glass is produced by Mesars Moore and 
Oo , of South Shields, Each pane for the 2 ft. 61n. 
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lantern is 14 in. long hy 8 in. at the top ond, taper- 


ing to 2in, at the bottom. A complete section of | } 


it is shown in Fig. 7. Ten of these go to form the 
cone. 
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Diffusion of light may be apace forming & 
series of smat! lenses (Fig. 8) of agli fi or 
by two series of flutings, one on each side of the 
giass at 98 angles. 2 light, as seen from any 
point, is then apread out into a sheet of images of 
the actual light. On an 181n. globe some 6000 

ints of light would be seen by using lenses or 


utings of tin. pitch, Each of these points would 
be gsgypth of the power, but of the samo intensity 
or quality as the light iteelf. The loss by absorption 


of such a shade is only 10 to 15 per cent., as against 
40 to 60 per cent, in ground or opa) glass. The 
uniformly diffusing curve is obtained by drawing 
(aay) ten lines representing ten parallel rays, One 
of these passes directly through the glass; the next 
is to be deflected h (say) 5 deg., the requi- 
site refracting angle 1s found and set, the next ray 
is to be deflected through twice this amount, and 
the next through 15 deg., until the oritical angle is 
approached. The curve to which the resulting 
po ygon is an approximation is the ourve required. 

or the purpose of diffumon only a compound 
curve, operating by total reflection and refraction, 
has been designed Pig. 9). Thu gives a uniform 
diffusion through about 150 deg. This must be 
used on the exterior of the glass and cannot well be 
combined with the distributing system. The use of 
lateral diffusion in the distributing lanterns is not 
limited to the mere agreeable softening of the hight, 
but by suitable disposition of the flutinga the light 
can be sv concentrated as to illuminate a square or 
triangular-shaped area, a modification of the latter 
being specially adapted for street lighting (Fig 10). 
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The snare illustrating Mr. Trotter's system 
are reproduced by permuamon frotn the Proceedings 
of the Institution of Civil Engineers. 





eee 


THE WESTINGHOUSE BRAKE. 

Tuk prominence which has of late beon given to 
the question of efficient brakes renders any au- 
thentic evidence on the subyeot uf interest In our 
numbor of July 11 appeared the report of Mr. T. E. 
Harrison, engineer-in-chief of the North-Kastern 
Railway, on the Westinghouse brake, which after 
some seven or eight years experionoce, Mr. Harrison 
found left nothing to be demred, there being, it ap- 
peared to him, no pomt ‘in the principle and 
arrangement of the Westinghouse brake, as now in 
use, requiring alteration.” That such experience is 
not confined to this country alone, may be seen by 
a perusal of a report on the same subject made by 
the Western Railway Company of France, and a 
translation of which we Gos on page 408 
of the present issue, The Western Railway Com- 

ny's knowledge of the brake datea from the year 
1877, when they firet began to fit their trains, 
and the results were so aes oe in every 
way that the equipment of the stock has been 
steadily proceeded with, until on the 1st of Se 
tember last there were 453 engines and 3072 
vehicles provided with the Westinghouse brake. The 
report states that the Western Company made their 
choice of the Westinghouse brake, because they found 
it contained ‘‘ the beat possible elements for securing 
thorough efficiency.” It would be well for the 
public if certain companies in England would make 
‘thorough ettictenoy” the real teat of a brake, and 
leave personal prejudice out of the question. It is 
not without interest at this moment to recall the 
fact that the French Minster of Public Works 
adupted what are virtually our Board of Trade 
recommendations, so that certain railway authori- 
ties in this country would have found their obstruc- 
tive propensities quite as foreign to the general foel- 
ing in France aa they are to that of England. The 

estern Company draw particular attention to the 
fact that ‘' shave has been no case in which the 
brake failed to act when wanted,” a result, they go 
on to say, ‘' which waa only to be expected on account 
of its automatic principle ;” and further, ‘ our 
company cannot but congratulate themselves as to 
the chaice they have made, since the results obtained 
have been moat astisf: both in regard to the 
increased security, as well as the advantages in 
the working of the trafflo which result from 
use.” The tendency of an automatic brake 
occasionally apply itself when not wanted 
was, as usual, found on the Weatern Railway, but 
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ence has led to such cases almost ; 
and the report in question wisely draws attention’ 
to the fact that such incidents forcibly prove the 
great advantage of automatic action, Paap asa 
tell-tale of its state of efficiency. The brake is 
thus always ready when wanted, and owing to this 
certainty of action there have been many accidents 
prevented on the Western line, details bding given 
of no less than forty-two of the most important 
which have been recorded. 

This interesting duoument concludes by pointing 
out that a last advantage of the Westinghouse brake 
lies in the fact that it affords the means of a perfect 
signalling communication between passengers, 
guards, and driver, which without adding any new 
coupling between the carriages answers its purpose 
completely, and affords increased protection at a 
very alight cost. The more information which 
comes to hand ing the various brakes, only 
confirms the position we have from the firet taken 
up, that there is practically no choice in the matter, 
and that there is at the present time only one 
brake fit for general adoption. 


Leet 


NOTES. 
DrarH FROM LicHrnina, 

AT a recent congress of German medical men, 
held at Magdeburg septa ele end of September, a 
paper was read by Herr Heusner on the effects of 
ightning stroke on human beings, and the author 
showed that when the lightning discharge passed 
through the skin its passage was much easier, that 
ws to aay tho internal organs are much more con- 
ductive than the epidermis. This fact was pretty 
well known, but it 1s not so well known that the 
brain and spinal cord are apparently cunductora, 
and hence a lightning stroke on the head does not 
materially injure the brain beyond shattering the 
norves, and causing temporary derangement. Moat 
persons struck by lightning do not remember any- 
thing about the stroke ; but others describe a sen- 
sation such as would be caused by their being 
siruck a heavy blow, and some have likened the 
shock to what they would be supposed to fool if 
turn into small pieces. The aubject 1s an obscure 
one, but happily it is now beginning to engage the 
attention of physiologists as well as physicists. 


Arnican RaILways. 

A line from the east coast of British South 
Africa, at East London, snow within 55 milea of 
its ultimate present destination, Aliwal North, on 
the Orange. The line now passes through the dis- 
tricts of “Rast London, King Wilhamstown, Queens- 
town, and the south end of the Albert district, ita 
total length being about 230 miles. A short flat of 
about six miles, after leaving Sterksatroom, is ter- 
minated by what is known as Bushman’s Hoek, 
which must be surmounted to reach the steppe 
upon which Molteno is situated, 73 miles beyond 
Queenstown. This 1s accomplished by a cutting 
seven miles long from the foot to the highost point, 
The gradient in parts is 1 im 40. From Moulteno 
there 1s an easy section to Burghersdorp, 17 miles, 
and to this point the line 1s expected to be opened 
by December. After this there remains but a link 
to Aliwal, 37 miles further on, and then the eastern 
trunk line will be completed. Molteno is 175 miles 
from De Aar, and 246 miles from Hopetown. It 
ia thought that it will soon be found desirable to 
construct a section between the trunk lines, and to 
extend the line from Molteno to Naauwpourt. This 
will place the diamond fields in direct communica- 
tion with the Stormberg coal mines. The Border 
line, as at present constructed, runs through some 
of the richeat mineral and grazing districts of the 
Cape Colony, and it has been completed thus far 
with promptitude, teking into account the parti- 
cular difficulties of the dara 4 A bridge of two 
spans of 75 ft. each crosses the Lessegton, and a 
bridge of similar size crosses the Hex. 

St, Prararssura Marin: Oana. 

This canal, which has just been completed, is in- 
tended to enable ships of large tonnage coming from 
abrosd to reach the port of St. Petersbuly Airett. 
and to take in there, without having re- 
course to the hitherto inevitable transhipment at 
Cronstadt. The canal extends from Goutoulew on 
the Neva, as far as the small roadstead of Oron- 
stadt. A branch has been excavated along the 
Pontilow Railway in the direction of the Catherine. 
hof, an arm of the Neva. The Neva has also been 
dredged to meet the irements of the Russian 
navy, between the and the source of the 
Ostherinehof. The length of the canal is 17 reiles, 
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and the length of its branch is 24 miles. Tho bed 
of the Neva has been dredged for a distance of 
re ft. The canal and the uredged portion of 
the Neva havo a depth of 24} ft. The depth of the 
branch varies betweon 17} ft. and 234 ft. On the 

rtion of the canal which ia protected by em- 

ments, the width of the base us 213 ft. for the 
first four verats from the Neva. This width 1s carried 
to 2764 ft. for the next 3} miles, and to 3554 ft. 
for the remainder of the canal, which is the portion 
ofit which is not protected by embankments. The 
work of excavating the pee | was almoat entirely 
carried on by means of nine dredgers. The im- 
perial order presor the construction of the 
canal, was signed June 1, 1874, but the works were 
not actually commenced until September, 1878. 
Water was admitted into the canal in the presence 
of the Emperor Alexander ITI, November 12, 
1883 ; but itje only recently that the cana) has been 
finally mado available for the passage o. vessels. 
The works of the canal cost altogether 1,042 ,464/. 


AUSTRALIAN TRLEGRAPEY, 

Western Australia is engaged in constructing a 
line of bag Hat along about 700 miles of its coast 
line, from Northampton to Roebourne, the object 
being twofold, viz., firat to establish speedy means 
of communication with the settlements near Roe- 
bourne ; and secondly, to induce an English com- 

ny to run a cable to North-West Cape from Java. 

he first and most difficult section, from Northamp- 
ton to Hamlyn Pool, a distance of 140 mules, haa 
ust been completed ; of this, for 115 mules, the 

e runs over heavy sand plains and hills, and as, 
unfortunately, it had to be constructed in the sum- 
mer, it has proved a trying task for man and beast 
Mr. Carey has been intrusted by the Government 
with the charge of this most :mportant work. His 
staff consists of Mr, Parish (overseer), and a light 
survey party, with which he kesps in advance, 

gging out the route for the line, himself return- 
ing from time to time to inapect the line, while Mr, 
Pansh, the Government overscer, 1s cloaely watch- 
ing the construction on behalf of the Government to 
see that the specifications are carried out. The 
transport cunalets of 20 horses, 2 wagons and 
wayunette, and 30 camels, recently purchased in 
South Australia at the suggestion of Mr. Kean. 
With the camels there are five Afghan drivers 
thoroughly broken into this work. A ketch of 
about 70 tons follows the party along the coast, 
Jaying poles, atores, and water at all available land- 
ing-places. The working party conmste of white 
men and Chinamen, 151m all. The poles used on 
this line are iron, they are in two sections, the 
short section is 4 ft, 6 im. long, and 15 supposed to 
be driven into the ground where ppacticah e, or, if 
the ground 1s too hard, inserted in a hole bored by 
an auger. The uso of the auger, however, waa 
found to be a slow and tedious process and was 
abandoned for the spade in both hard and soft 
prone. The socket once m, the long section 16 
ifted up and dropped into the socket, cement being 
then poured in to bind them together. 


H.M.8. ‘' AGAMEMNON.” 

This vessel, which isan armoured citadel turret 
ship of the Inflexible type, has recently been ordered 
to proceed to the Mediterranean, She has been 
hurriedly prepared for sea service after being nearly 
nine years in process of construction and undergo- 
ing alterations and modifications of various kinds. 
Her estimated cost has been enormously exceeded, 
and we recommend any member of Parliament who 
wishes to learn something really worth knowing of 
how money is spent upon our ships of war, to move 
for a return of the estimated and actual costs of all 
the ships recently added to the Navy, with the cost 
also of alterations and additions made to tho vessels 


now in as, This information would show 
how much of the present wasteful expenditure us 
caused. The Agamemnon is one of those veasels 


which has enormously exceeded her original esti- 
mates, and has been nearly nine yoars building 
atees il ian pace bait at first chseaiertie 
t ma, u y some that an approximation 
to parlestion is reached as a result of ali this vast 
expenditure of time and money. This is not the 
caso, however, with the Agamemnon. She 1a going 
upon active service with ateering power so defective 
aa to make her a terror tv her officers and dangerous, 
in some circumstances, to herself. Her movements 
are of a very erratic and uncontrallable character, 
and she cannot be kept properly in command by 
the helm. Steering is one of the most important 
qualities fora fighting ship to possess, and consti- 
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tutes one of the prime elements of efficiency. The 
empon is being sent upon active service with 
this esscutial quality diagracefully and dangerously 
deficient. It is said that if the officers find that 
they can do nothing with hey sho ws to put imto 
ta for alterations, How oan Malta do what 
it has been impossible to do here in nine years? or 
uf not im le, why was it neglected here? The 
cause of the defective steering is plainly to be seen 
in the form of the stern, which is #0 ingeniously 
contrived Are the — is hit dag in almost 
every possible manner from properly acting upon 
the screws and rudder. We commend a study of 
this stern to naval architects as an example of what 
should be avoided in demgning the after part of a 
ship. A model should be obtained for every naval 
museum, 
eae 


NOTES FROM THE UNITED STATES. 
PHILADELPHIA, October 17, 1884. 
Ax to the actual businass done, there ia very little 
improvement in the American iron trade, but the re- 
sult of the Ohio elections, which m regarded as a sure 
indication of a Republican victory in November, and 
consequent continuance of protection, has im 
new life and hope to the trade, which was drooping 
and spiritiess. Even the most sanguine do not expect 
any great activity or material advance in prices this 
year, but a steady improvement is looked for, and a 
gradual steadying of prices, It 1 admitted by the 
most reliable authorities in the iron trade that the de- 
pression ja :eported to be much greater than it really 
lu; that, in reality, as much pig fron i being made 
this year as last, and, of course, it {a going into con- 
sumption, as there are no stocks on hand anywhere. 
The decline in railway construction has undoubtedly 
had a very depressng effect on the iron trade, but 
most of the dulness is to be attributed to the fact that 
productive capacity has been tvo rapidly extended, 
and too much matenal w being made. Pica have 
not declined any farther, and in some directions a 
little more steadiness is reported. Steel rails have not 
advanced farther, as buyers have not much confidence 
in the upward tendency, and, when 29 dols, to 30 dols. 
for small lots was ache they refused to place orders, 
which has resulted in makeia lowering their views a 
little, and to-day amall lota are to be had at 20 dols at 
mill, and large lote at a little less. Buyers do not like 
even these prices, and are offering 27.50 dols to 28 dols 
for large Jots, and some good orders are likely to be 
placed at these figures, Iron 1g in dull request in 
all markets ; a few large asies of the flue: makes were 
closed here a day or two ago, but there ia no 
active demand, Prices are as usual, from 19 dols, to 
21 dols for No. 1 foundry grades, and from 17 dols. to 
17.50 dols. for special makes of n ill iron, with lower 
rices quoted oninferior makes. Requirements foraeveral 
large engineering enterprises are in sight, but apecih- 
cations are not yet given out, and reeene 18 bewg 
done except in a retail way. The mills on bridge anc 
building iron are well supplied with work for a short 
time, but many of the fate and bar mills are very 
ahort of business Foreign iron ia not selling here, and 
is reported dull and weak wm all marketa. At the 
monthly meeting of the Franklin Institute, on the 
lat inat., the report of the Director-General of the 
International Electrical Hxhibition was read, showing 
that, where no profit had been looked for, the Institute 
would have a clear 10,000 dols. in hand, after payin 
all expenses. Two hundred and eighty-five thougan 
peraons visited the Exhibition, which haa been pro- 
nounced a grand success, The International Naviga- 
tion Company, owning and operating the Red Star Line 
of steamers between Autwerp and Philadelphia, and 
Antworp and New York, has purchased the American 
line steamships, four jn number, and will run them 
under either the English or Belgian flag, owing to the 
advantages thus to be gained. These veasela, the Ohio, 
Indiana, Diinois, and the Pennsylvania, were built 
rincipally at the expense of the Pennsylvania Railroad 
bom y, and cost about 2,500,000 dols., but being 
smalier than the English ships with which they were 
in competition, and beingrun at greater expense, tho 
long since ceased to pay, and the Pennsylvania | 
fad Company grew tired of bearing loases on them. 
The anthracite coal oom have announced that 
they will suspend work in the entire region durin 
the first week in November, and the firatand last wee 
in December, owing, to the backwardness of demand. 
Prices are well maintained, and with all the restriction 
which has been effected this year, the production falla 
but little more than a million tons short of the produc- 
tion for the same time last year. 











THE FOUNDATIONS OF A ROMAN BRIDGE 
at IN oe haber Lia eae er 

N ocuree of carrying out large dr ng an r 
works forthe improvement of the Trent Nevigaion which 
connects Hull, Grisneby, and Guole by water with Bir- 
mingham and the Midland Canal system, a moat interest- 
‘ng discovery hag been made, and one which sceme likely 
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to receive more than an ordinary share of attention from 
antiquarians and historians. 

On the passing of the Trent Improvement Act last 
apring the Navigation Company commenced operations in 
w reach of the river | between the villagas of Colling- 
ham and Cromwell, north of Newark. Near the former 
of these is sup to bathe Roman station of Croenlana, 
and the latter is mven by Carlyle as the nursery of the 
Cromwell family. ‘ 

The works in p include a large amount of dredg- 
Ing, rye quantity of material already removed from the 
river amounting to some 50,000 yards, and it was 
during this operation that the workmen came across what 
had been furmerly mistaken by Trent boatmen for a 
aunken barge or keel, but what proved on further probing 
and carefy] examination to be the plier of an old wooden 
bnid About 40 ft. or so closer to the north bank 
another of similar appearance was found, and it ls pre- 
sumed there are six or seven of those piers forming the 
whole bndge. 

A decision waa come to by Mr, Rofe, engineer in- 
chief, to blow up the two piers obstructing the navigable 
channel with dynamite; this waa done carefully and 
effectually under the superintendence of Mr. Whieldon, 
surveyor to the company, and Mr Johnson, of Tower- 
street, Dudley, acting for the Explosives Company, 
Limited, of St. Swithin's lane, E.C. 

As this ‘‘ record of old time” lay in mid-channel 4 ft or 
§ ft, under water with a strong current running, It was 


parted | fully expected that holes would have to be drilled into the 


solid masonry, and the shots tired by electricity from the 
shore. This being a very tedious and expensive method, 
Mr. Johnson decided to try much easier but still more 
ruky means, The dynamite having been made up into 
waterproof kages of 10]b each, the operator with 
purveyor and Assietants atarted in a amall] boat guided by 
ropes from each side of the nver to the scene of action. 
On arriving immediately over the old foundation which 
waa found to be diamond shaped, a charge waa lowered on 
to the one end ; all being ready the fuze was lighted and 
the boat drawn rapidiy down tho river out of harm’s way 

Tnepection proved that the old foundations had been hit 
very hard. Another heavy charge wax then placed in the 
centre and exploded in a similar way, bursting the whole 
structure, and throwing up an immonse cone of water, the 
falling spray from which waa driven by the wind at least 
200 yards away. Eight shots in all were fired, the last uf 
which made a clean Job by blowing up the old oak centre 
baulk and crosspieces, the whole lot floating down mid. 
channel hke a huge whale In three hours exght charges 
judiciously dixposed completely wrecked the rematus 
of a work which has withstood the action of weathor 
and water for sixteen centurisa or more, and over 
whioh many a hard contested struggle has taken place, as 
shown by the numerous human skullk and bones which 
have been dredged up, A portion of the wood and stone- 
work was, however, afterwards recovered, and excavations 
are to be made with # view to finding and preserving 
another of the remaming piers. 

From observations previous to blasting, it appeared 
that the foundations were formed of wood set in Laucaster 
or somewhat anmolar stone; the oak walings und bachs 
were black and hard, but mostly in good condition ; the 
mortar waa still quite hard and adhemve, the walings 
were tied acruss through # large centre back by tie-preces 
of wood having octagonal heads, through which wedges 
had evidently been driven to keep the atructurs togethen 

here ia room for doubt whether any similar structure of 
wood now remaius in such complete preservation, slthough 
in Home jtaelf somo traces of a wooden bridge, supposed 
tu be either the Pons Acniliuk or the Pons Sublicius, 
have been seen in the Tiber, but they do net appear to 
have been distinctly recognisable 

From Ratne or Leicester the ancient Fosse read makes 
ita way through Vernometuin and Margidunum, thence 
by the Trent banks to Lindum or Jancoln  Hetween 

argidunum and Lindum two stations are given in the 
history of Antonius, the sites of which have been a 
inattor of some dispute amongst the learned Of these 
two Crocolana seems to have taken up its potion by 

neral consent at Brough, near Collingham, and Ad 

ontem, the other, 18 generally placed at Iarndun At 
first it would appear that the position of Ad Pontem 
had been solved by the discovery near Colhngham, but 
the distances given by Antoninus do not there correspand, 
and the bndge now traced can only be fxed upon as 
adjacent to the atation Ad Pontem by the geld pean 
that Crocolana and Ad Pontem havo n accidentally 
transpused in the Iter of Antonine Local historians 
have attempted to fix the pomtion of Ad Pontam at 
Newark and Southwull ; there are really no proofs in 
existence which go to show that Newark waa a Roman 
atation, but Southwell, if it was not actually the Ad 
Ponutem, bears evidence of having beet. held by the 
Romans as an advanced post across the Trent ‘n their 
northward advance. 

As the Romans were excellent cngineors, it 18 prubable 
they were not particular to a bndge or two across the 
Trehenta, the banka of which for commercial and other 
reasons would at that time be very populous, and the 
bridge now discovered was probably a connecting lnk 
between the district of Lindum and Crocolana and the 
station Ultra Trehentam (Ad Pontem, or sume other) on 
the way northward. 

It may be mentioned in ccunection with there works 
for tha improvement of the River Tront, a matter which 
Staffordshire inanufacturers take t interest in, that 
there appears to be some poussibility of an agreement 
being come to between the Navigation Company and 
the Corporation of Nottingham, who have hitherto 
strongly and rather itl-advisedly opposed the proposals of 
the company. 

The corporation are to subsidise the company, and in 
return the company are to commute the river tolls on 





represen 

floodworks within their municipal boundary ; such 
nt would no doubt save a moet costly Parlia- 

mentary struggle and will be viewed with favour 

interests in the Midlands who are anxiously loo for- 

tele to improvements in our system of inland navigation 

and water : 





TRIAL TRIPS AND LAUNCHES. 

On Monday, October 6, Mexsrs. Cox and Co., engineers 
and ahipbuilders, launched from their hak at the docks 
Falmouth, a screw tug 107 ft. by 19 ft. by 134 ft, and 

She u turtle back aft, 


classed 100A 1. fitted up with 

and with stanchions and beama for light teak a to 
be fixed when she arrives at her destination in the - 
bourhood of Bassein (British Burmah). She haa been 


fitted by her builders with engines 22 in. and 40 in, 
cylinders, and 26 in, stroke, the valve gear being of the 
elliptic type, On We y, October 22, when on trial, 
the engines indicated rather over 450 hores-power, and her 
speed, on a run of six knots, was 114 knote per hour; the 
bunkers, which contain 65 tons, being full, and her total 
displacement rather over 200 tons. She is fitted with a 

werful steam fire engine and salvage pump (made by 

esars, Shand, Mason, and Co.) capable of supplying 
four hoses. 

On Tuesday, October 21st, Messrs. Edward Withy and 
Co. launched from Middleton Shipyard, Weet Hartle- 
wool, an iron «crew steamer named Vane Tempost, 
uilt to the order of the Marquis of Londonderry, and in- 
tended to trade between Seaham Harbour and Nine 
Elms Wharf, London. This ia the fifth steamer for the 
xame owner, Her sibel dimensions are: Length 
between perpendiculara, 184 ft. Gin,; beam extreme, 
#0 ft.; depth uf hold, 18 ft. Gin. She had been built 
under the personal superintendence of Mr, 8, J. Ditch- 
field, Seaham Harbour. Enyinea of 90 nominal horse- 

wer will be fitted by Messrs. T. Richardson and Sons, 
Lartlepool. 


On Tussday, the 21st of October, Messrs. Alexander 
Stephen and Sons, Limehouse Glasgow, launched an 
iron sailing barque named tho Edinburghshire, & vesae) 
of 1350 tons net register, for the ‘‘ Shire” Line, owned by 
Mosers Thomas Law and Co,, Glasgow. She measures 
236 ft. by 36 ft. by 21 ft, 


Messra. Robert Duncan and Co., Port-Glasgow, on the 
24th of October, launched the Godavari, a ateel twin- 
stenmor of about 200 tons, and measuring 160 ft. by 
23 ft Gin. by 7 ft. Gin. She has been built to order of 
Messrs, Dunsmuir and Jackson, engineers, Glaagow, who 
are to supply the engines, and is to be engaged in the 
Bombay coasting trade. 








On the same day the «crew steamer Azorian, a vessel of 
900 tons, built by Mesera. Dobeon and Charloa, Grange- 
mouth, for Meaurs. Humphreys and Co., London, had a 
successful speed trial on the Firth of Forth, the rato at- 
tained on the measured mile being 114 miles per hour. 


Mesars. Murdoch and Murray, Port-Glaagow, on Satur- 
day, the 25th of October, launched an iron screw steamer 
named the poses ea ar a veasel measuring 148 ft. by 
22 ft. Gin. by 11 ft he ia to be engined by Mesnra, 
William Kemp, Govan, Her owners are Messrs. Boott, 
Harley, and Co., Cork, 
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REFRIGERATING MACHINERY AT THE INTRRNATIONAL 
Hearth Exarprrion.—The highest awards, Olasscs 11 
and 12 (two gold medalw) has been assigned to Messrs. J. 
and KE. Hall, of Dartford, for their cold-arr machines. 
They have also received the Soolety of Art's Special 
Trevelyan Prize (iold Medal for the best exhibit in 
Class 11, that is for apparatus and processes for con- 
serving, storing, conveying, and distributing fresh food of 
all kinds. Messrs. Siebe, Gorman, and Cc., 187, Weat- 
minatur Bndge-rvad has been awarded a old medal for 
their exhibit of Lightfoot’s patent dry air refrigerator. 
This machine was recently illustrated and desoribed by us, 


INTERNATIONAL HeattH Exnisrmon, ~ Mr. Arthur 
Carey, the engin superintendent at the Health Ex- 
hibition, has recently presented to him a handsome 
clock, together with a eheque for 2001. These had been 
subsoribed for by the exhibitors at the Exhibition in the 
department over which he presides. The presentation 
was made ata dinner held at the Holborn Restaurant on 
Friday last, when Mr. Frederick Foster, of the firm of 
Barnett and Foster, took the chair, Mr. Carey has moat 
ably filled a troublezome and difficult office, and the Ex- 
hibition authorities are fortunate in having for next year's 
abow, which will consist of machinery, an ee 
on their staff wo well able to undertake the cult 
position. 

Tan Ongwe Screntiric Socrety,—A Socientifio Bot 
has igi selec at Bete oe cea “ 

e e inaugural mee took pace a 
See a Hall. On this occasion, Mr. #. W. Webb, 
by whom the formation of the Society has been promoted, 

ed the proceedings by explaining the objects of the 
ety, and urging the young men of Crewe to avail 
ves of ite advan Mr. Webb's speech was 


OF eh of Unive Cell 
fir bis text’ «The Relation betteea tim 
abundant 
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of Engineering.” At a 
new society otght to mest with 
support, and we wish it every success, 


delivered by Professor | re 
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We illustrate above a new arrangement of jaw chuck 
or dog plate, invented hy Messrs. Storey and Phillips, 
and manufactured by Messrs. Phillips and Co., of io 
Holborn Viaduct, London. A face plate is crossed b 
two shallow diametrical grooves at right angles to eac 
other, and these form guides for the four dogs. At 
each end of the ves there are racks or rows of pro- 
jections desi to engage with corresponding pro- 
jections, on the hinder plece of the dogs, and to give 
them a firm hold of the plate. Esch dog consists of a 
clamping piece with teeth earing into the rack on 
the face plate, and ol elt pa which can be moved 
relatively to the clamping piece by a screw, to cbtain 
& grip of the work, Ranges of motion which are beyond 
the limit of the screw, are obtained by ahifting the 
clamping piece along the rack. In a modified chuck 
the clamping piece no projections, but is bolted 
directly to the plate, and can be moved by slackening 
the nut, and thus sliding the plece either inwards or 
outwards. If the clamps be removed the plate is avail- 
able as a face plate, 





DICKINSON'S CRANKSHAFT, 

In our insue of October 27, 1882, wa gave an account of 
a eries of testa made upon material cut from a portion of 
a crankshaft constructed on the syxtem pa’ by Mr. 
J, Dickinson, of Sunderland. In this method the crank- 
pin and the two webs are formed together, and a flange 
resembling the half of a face coupling is formed on each 
end of piece of the shaft adjacent to the crank. In 
sach web « receas is provided into which ono of the fla 
fita, and the whole is recured together by bolta. The first 
series of teats were satisfactory as showing that cast ateol 
waa s reliable material from which to form the pin and 
crank arms, but diverse opinions having been expressed 
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influence of ex 
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STOREY AND PHILLIPS’ JAW CHUCK. 





process of manufacture (see the figures below, and also 
plate D on 420), cach being a duplicate of the 
others (to gauge), except those used in the 2nd, 4th, and 
Sth tests. These three varied from the othera only in 
the configuration of the web, the lines joining the two 
rad g eoncave inwards instead of straight, aa in the 
remainder. In order to confine the strains to the webea 
and bolts and to minimise the residual phenomena due to 
the breadth of the shackle S and the distance apart of the 
centres C, it was decided to make the shaft ende E of 
forged steel and larger in diameter than they would have 
been, they been proportioned to the coupling. The 
boltheads were not recessed in order to save labour in 
manufacture. The whole of the experiments were carried 
out at Newburn Steel Works, in the presence of repre- 
sentatives of Board of Trade, Lioyd’s Registry, Bureau 
Veritas ter, and several avientific gentlemen in- 
terested in the use of those cranks, July 17, 1684. 

The figures below clearly explain the method of testing, 
The degrees of deflection given are deduced from linear 
measurements taken from the extremity of a pointer, 
radial to, and about 6 in. from the axis, and include that 
due to the stress on the keeps and bolts of the Lpcoara 
From the Table on the apposite page it will be seen that the 
firat three testa were made with gun-metal crank webs, the 
object in using these alors being to get a material for the 
webe such that it should suptuned about the same time 
asthe coupling bolts. It {a interesting to note that the 
tensile stress of the first alloy is about one third that of 
the steel used, and as this sheared the bolts it is reason- 
able to suppose that the section of the steel crank might 
be reduced in that ratio. The fourth test was with an 
iron crank made from the same bar of iron as the bolts. 
The Sth, 6th, 7th, and 8th cranks were made from steel 
test-piecea cut from # crank supplied to Mesars. C, M. 
Palmer and Oo., about May, 1885, the aize of these pieces 
fixing the scale of the experimental crank; in no case 
wasspecial stee] cast for the purpose of experiment. 
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The bolts were sheared sharply, the holes being un- 


to Tests. ov Marastat vor EXremiMentar Oranxs. injured, same aa Nos. Sand 7. 





le mee Tet ann & 7, 1884. Mark on crank, No. 7. | Thia waa intended to be a metal with a fair tensile ” ” v ” ” 


Material of webs, soft gun-metal ; tensile utress, 
8.82 tons; material of orank bolts, best forged iron; 
tensile stress, 22.45 tons, 


strength, but unreliable for any other stress. ” ” ” ” 


Order of teste va ‘ ae 4 ‘ an ’ 1 2 a 4 i) | 6 and 7 
Date of tests st : at : , F July 16, July 17, Juty 17, | July 16, | June 20, | June 20, 
hed thd meet 1888. | 1888 
Mark on orank ., ; No. 7 No. 8 No. 6 iron, Pi FP and Pa 
Sine of specimen .. , 907 x .90 diameter .758 164 907 x.007; .765 760 
Original ares in square inch oe 967 4512) 4084 974 4676 4524 
Fractured area in square inch 8510 484, 4b 6828 1870 1901 
Permanent set Induced ss tone per square inch) 6,88 6.418 | 7.80 15125 | 15.88 18 50 . 
Maximum strain ‘ ' uF ne 8.82 7.016 7.88 72.45 96.78 £7 a3 
Contraction of area. ; per cont| 15.68 4 nil, 40 16 68 22 ES 24 
8 in, 6 in, 6 tn. sin, din. din 
Elongation infength .. Pe : ‘ - 12.6 2.6 A $25 20 5 $1 
” ‘> Qin. on an 4 oe ry) e ry 48 “4 
Appearance of fracture Frc * E+ al ‘ 100 100 
re eet ae : 7th Teat.—July 17, 1884, Mark on crank, P* Ma. 
a S coarsely orystalline 5 ‘i 100 | 100 100 terial the same as used in the Oth test. : 
5 eg min. 
Rewarks.—No, 7, solt ‘metal Iron, beet f fron; No 8, ordinary metal, Na. 5, -metal (1 tin), PF}, Pt, PS, cut Deflection with 4 tons on crank pin 1 #18 
frota caatings a Dickinson's bent crank tor Palmer's No. 616, rR eg in presence of wy Allison Habs aydle ” » 4 ” ” 1 4b 
Newburn Steel Works Test Office. ” » 8 fi ” 2 18 
rs a3 st fh 99 > 2 Al 
6 3 24 
3 
fh 
b 


me a 





deg. rain. Shearing all the bolts on both mdes, crank webs un 
Deflection with 14 tons on crank-pin 0 30 injured. 
” » 2 4 ” Oo 45 he bolts were sheared sharply, the holes bemg un 
= » Oy fs 1 0 injured, satne an Nos, 5 and 6 
” » 3 ” r 1 8 th Teet —July 28, 1884. Mark of test, Nu 8 Material 
” » 3h ” ” 2 12 of crank webs, cart ates]; matemal of bolts, forged iron 
1 » 4 ” y 2 46 ig in. mn diameter 
a » 4h " ” 8 12 dey. min 
YT) n fi ” rT 3 48 Deflection with J tons on crank pin 1 (> 
Ty » bk " ” 4 8 is Pree (| re i 1 & 
” » OG ” ” & 30 a » ei = 2 (> 
Pe ee | vs ‘ 6 Obroke. Ms ae : “a 4% 192 
Distance at T, 14 vy in, : distance at B, lf in ; distance re ae - ” a 
. hohe ou vognt on, oe rior oradey ne fo | at T’, lg in. ; distance at B’, 14 in, “i » Sh ce ne 4 30 
eg. n. to » on ®, & ail the bolts y » o ’ ” fh 48 
on both aldes, the crank webs being uninjured, except in | 4th Test —L)ate, July 17, 1884. Mark on crank, ‘‘iron.” 1 » Mh ot ‘ 0) 
flange, which were | Material of crank wabs, best forged tron; tonuile atrenn, », 10. os - KW 


the parts marked A 1 
_ out after Ppa Mhpsediogt wean th The boltw sheared | 22-45 tons; maternal of bolta, best furged iron; tenmle 


os 
iallyand the holes were dis 1 about vy in, by | stress, 9246 tons Shearing stross 1 in. in diameter, Permanent set, 5 deg Crane put on until bolts sheared 





Probable breaking weight, 12 tons. 
compression. 31.964 tona double shear. This was originally made fur testing the testing appa- 
deg min. ratus, the old crank was then fitted with new bolts to the 
Deflection with 4 tons onerank-pn 2 0 old cantres. 
i" e 5 : : = Distortion of crank end couphing 1 deg 30 min 
” ee | » ” 3 42 wns 
+ ? 6 iD) 3 4 42 
hi 8 G4 iT) rd h 42 
+ ” 7 "9 rT 6 36 


The crank moved before 7 tons were quite on, and all 
the bolts on one side were sheared. 





Distance at T, 1/, in. ; distance at B, 1;y in. ; distance 
at T’, 14 ¥y in. ; distance at B’, 12 in. 


Qnd Teat.—July 17, 1884. Mark on crank, No. 3 
Material of crank webs, ordinary gun-metal; tensile 
stress, 7.915 tons i material of bolts, beet forged iron; 


Distance at T, lin ; distance at 1’, 1,5 d,1n.; distance 
tensile stress, 22.45 tons, 


at 13, 14m. ; distance at B’, 14 in 





deg. rain. Oth Test —--August 8, 1884. Mark of teat, No 9 Mate 
Deflection with 3 tona oncrank-pin 1 3 fon - coun webs, cast steel ; material of bolts, best 
” 1 5 ” o : ne deg. min. 
Brokewith Bho of}, Distance at T, 13 ¢y in. ; distance at B, 1,4, x; in. Deflection with 5 tons on crank pin 448 
Lad ” gy ” 
The crank webs were fractured through the top bolt! 54 g¢at,—July 17, 1884. Mark on crank, P4, Matenal ” ” ” ” 3 48 
holes shown at A on sketch, A alight flaw in the alloy | of crank welay cast steel ; tenale atress 20,78 ieee " » Th oy ” ; 7 
waa visible at (x), material of bolts, best fo iron; tensile stress, . * 8) tous just'when all the bolts 
fol tons. Shearing 1 in. in diameter, 31.904 tona double sheared sharply, oem “A wats Gninjured int twisted Opel 
: ou. 
a usin, are 
Deflection with 4 tons on crank-pin hi 
ap 3} 44 i] a? 2 0 
” » § ” ” 2 Ww 
a3 39 54 3 oe $ 6 
” » § ” ” 3 48 
” » 54 ” ” 4 48 
1 » 7 ” ” 7 2 


Sheared all the bolts on both sides, weba uninjured 
The bolte were sheared sharply, the holes beimug un- 
injured, same as Nos, 6 and 7. 


Distance at T, 14 in, ; distance at B, 1g in; distance | 4.) we July 17, 1884, Mark on crank, P4, Material 


at T’, 14 ty in. ; distance at Bi 1f in, of crank weba, cast steel; tonsile stress, 27.83 tons; 
Srd. Tost, ~ Date, Jul 17, 1884 Mark on crank, No. 5. | material of bolts, beat forged iron. 








in. 
Material of we nze with 1 of tin; tensile deg. min. A=0.444 T top aid 1 
aber 7,88 Le j hep of bolts, beet forged iron ; ten- Deflection with ra on crank-pin T = B=0 4417 r bobtom wide is 
@ ; ‘ ” co), top s 1 
= 7 i : rr ; a ” i ? rt 1)=0,22145 B’ Batten. ade 1,4 
Deflection wits tons on crank-pin + io ” » Show ” 3 45 10th Feet, — August 8, 1884. Mark of test, No 10. 
” ) ” ” i M ” ” 6h ” és 4 18 Material of crank webs, cast steel; material of bolts, 
» ” ' . 2 34 Hi . 7 i i 12 best forged iron. 
i " ; ihe co : it . } 0 Deflection with 3 tons on orank-pin o "30 
” y° ry) ”» ; 
plight flaw waa visible theorank:pin before ; Broke 8 ” » 4 » ’ 0 64 
Ait] tans the oreak-pin brake throvgh the middle, ‘The 7 . » ie 1 16 
serene was continued until the webs brake all over. Shearing all the bolte on both sides; weba uninjured. | ee i: 2 1b 


420 


deg. min, 
Deflection with 7 tona on crank pins a . 


oo 
a5 ) t , 6 12 
None tona were juat on when al! bolts sheared sharply. 
Crank webs uninjured but slightly twisted. 


oS > #9 


The letters A, B, &c., refer to the figure with Tost 9. 
in, 
A = 0.4012 T top side lWws 
B = 0,484 T’ bottom side 14 + 
C = 0.283 top side 1 
1) = 0,20 B’ bottom side 1 
11th Test.—Auguat 8, 1984. Mark of teat, No. 11. 
Material of crank webs, cast steel ; material of bolts, 
best forged iron, 
deg. min, 
Deflection with 4 tons on crank-pin 0 
9 ” ” ” 1 90 
” ” ” ry) 2 0 
#1 3 ot a 0 


’ ’ 4 ’ A 4 
At 8} tone all the bolts sheared sharply ; wabe slightly 
cracked after shearing of bolta, Before breaking the webs 
opened out considerably, but closed again immediately 
strana wan off 
Permanent twist very shght, (See Fig 9), 


in. 
T Topaida 1,5 45 


A = 0.37 

B = 0 961425 T’ bottom side 1,7’, wv 
O = 0.1412 B’ topaide 1 

D =0 27h B” bottom side | 


12th Z'cst.—September 9, 1884, Mark of test, No. 12. 
Material of crank wels, cast steel; matorial of bolts, best 
forged iron, deg. min, 

Defiection with : tons on crank-pin a 
1 


24 
12 
18 
36 


Broke , 8 e a 
Shearing all the bolts on both aides; webs uninjured. 
Bolt sheared sharply ; holes slightly distorted, 


” a, 
yy Ld ( 


7 
7 
8 


Fd Lad 
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in, 
A~0 35 T top side 1 
C=0 $41 T’ bottom sido 
D=0.1418 B topside 1 
E=0 141 B’ bottom side 1, 


18th T'eat,—-Date, September 9, 1884 Mark of test, No, 
13. Material of crank webs, cast steel ; material of bolts, 
best forged fron. deg. min, 
Deflection with 4 tona on crank-pin : a 


i 6 3% 
flange being sawn 


bE] 

Broke ” an ’ 
through at x to mesure webs breaking. 
nf iy, 


at af 









in. 
A=0.341 T top side Ly 
C =0,504 T’ bottom side 15 
1) =0,126 B top side } 
E=0,140 B’ bottom side 1s. 34 


The fullowing are the dimensions of the test oranka : 


Awm],75in, for tests Nog. 1, 2, 8, 4, 5, 6, 7, 8, 9,10, 11, 12, 


B=0.67 » Now 1, 2, 8, 4,5, 6, 7, 8,9, 10, 11, 12, 
C0685 ve Nos 1, 2, 3, 4, 5, 6, 7, 8, 
i » Noa, 1, 2,8, 4, 5, 6, 7, 8 
Dee aia of bolts for teata Nos. 1, 2, 3, 4, 5, 6, 
7,9, 10, 11, 12, 13, 
F= 0.8185 diameter of bolts for teats No, 8, ; 
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NOTES FROM THE SOUTH-WEST. 

Dowlais.—There are signs of activity in the Dowlaly 
works, and it is ruinoyred that during the past week or 
%), some good orders oome 11, “ihe blest furnaces 
have recently been 'red working on Friday night but 
instructions have been giver\to keep them in f blast, 
and thus Instead of being lo on Friday the furnaces 
are kept working Saturday Saturday night. 

Pembroke Dook.--On Tuesday the Lords of the Adml- 
par atrived at Pembroke Dook from Devon: on roe 
(4) 


e Admiralty yacht Enchantress, for 
making thelr annual tour of inspection. The party con- 
nisted of Admiral the Right Hon, Lord Aloester, G.C.B.; 
Rear-Admiral Thomas Brandreth ; Colonel Prenes Smith, 
Royal Engineers, Director of btigel Mr. ¥. K, Barnes, 
Tnapactor of Dockyards; and Mr. H. R. Yorke, private 
wecretary to Lord Alosater. Their lordahipa landed: at the 
dookyard ie after ten o'clock, and were received by 
Captain Chatflald, R.N., the superintendent, and aleo by 
Monrs. G. ©. Froyne, chief constructor; G. pas 
aasiatant-constructor; P. Tinkler, civil neer; A. M. 
Wiele, cashier ; Penfold secretary ; and other officials of 
the establishment. Their lordships proosaded to inspect 
the ships building and the prinolpal workshops, &c., in the 

ard. They inspected the gunboat Acorn, lying at 

obb’s Point, recently launched from the Milford Haven 







pur 


Shipbuilding Perrar Works. Their lordships afterwards | ona 


entertained proposala for naw works submitted to them 
by the principal authorities of the dockyard, 


Drought in the Weet,—Tho rainfall recorded at the 
offices, of the Bristo. Water Works Company from the 
let of August last to the 28rd of October, in 4.28 in., » 
deficiancy of over 6 in. as compared with the average rain- 
fall for the same of the preceding ten years. The 
record for 1864 is 4.09 in. ; the present deficiency is, there- 
fore, ter than it was in that year of extreme drought. 
The Importance of the local rainfall may be gathered 
from the fact that while a few years since the Briatol 


Water Works suppl was 2,600,000 gallons day, the 
demand in the suburbs has now reached 6,000,000 ong 
per day. 


Shot-Firsng in Mines.—A special ese of the work- 
men's representatives on the Ocean Collieries Sliding 
Scale Committee, was held on Saturday, 
take Into consideration the new rule propoved 
duced into the code of rules for the working of all collieries 
of a fiery character, and which requires that, when shots 
are fired in these particular collieries, all men working 
underground shall be withdrawn, except those men espe- 
cally entrusted with the duty of Acne shots, It waa 
resulved that the workmen of the Rhondda, Aberdare, 
and Merthyr Valleys should appoint one of their number 
to take part in a deputation which will in a few days wait 
upon the Home Secretary with regard to the question. 


Cariiff —During the past week the steam coal market 
has ee & somewhset quieter tone, Quotations for 
the best qualities of steam coal are atill, howover, well 
maintained at from 10s. to 11s, per ton. The house coal 
season may now be considered as rapidly advancing, and 
merchants are well supplied with orders. The patent 
fuel market contimues to maintain a satisfactory tone, 
and prices are firm, There is no improvement in the iron 
ore market. Last week's clearances comprised 108,040 
tons of ooal, 3476 tons of patent fuel, 1890 tons of tron 
and 170 tons of coke, rom Bilbao there arrived 10,606 
tone of iron ore. 


Taff Vale Railway. —It is announced that the Taff Vale 
Railway Company, in cunsequence of the heavy minoral 
trafic now — daily from the Rhondda Valley, 
Aberdare, and Merthyr through the Pontypridd Station, 
has decided to widen the line at that pee Tho main 
line at the station will be devoted entirely to passenger 
traina, and the siding into which the Rhondda passanger 

runs, will be extended, and a new bridge thrown 
ovor the Liantrisant road, over which the mineral trains 
will run. The present goods station will be removed, and 
extended lines of rails will enter the main line below the 
station. Another line will be constructed between this 
line and the Pontypridd court-house, 


Bristol and the Severn Tunnel.—At almeeting of the 
Bristol Town Council on Tuesaday the aslewing resolution 
waa agroed to, on the proposition of Mr. Wills ‘That 
this counci) conours in the great desirability of a railway 
being made to ounnect Avonmouth Dock with the Severn 
Tunnel, with a view of increasing the trade between that 
dock and South Wales, more ea y aa a the ax- 

rt of coal, and resolves that the Great Western Railway 
bompany be respectfully askéd to obtain the necessar 
powers in the next sesaion of Parliament, po that the wor: 
may be completed contemporansously with the opening 
of the Severn Tunnel.” 


Newport.—There has been scarcely any sheng in the 
ateam coal market. The house coal market is in a fairly 
healthy atate. The iron ore trade remains in an unsatis- 
factory state. In the manufactured iron and kindred 
trades s depressing state of cal enh bag The quantity 
of iron cleared last week has 1165 tons to Santos 
and 500 tons to Paysandn, Laat week's clearances 
amounted to 59,018 tons, From Bilbao there were re- 
ceived 10,420 tons of iron ore, and 6750 tons came to hand 


from sources, 

Water Sunply [A meeting of the Water 
Works Coe ot Cee ait Town was held 
@ Friday to consider sent ja for the construction 
of filter at the, reservoir, The lowast 
tender reosived was for something over 19,0001. After a 
last diequeaion the matter was referred to the Os 
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Coxpmsp sy W. LLOYD WISE. 
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- .C., ether personally, or 
$ iy ' 
amount of prieiand postage, addresed to H. Keq. 
of Bel 1 J. E. Tallis, Gine- 
* —This relates to made of canvas or 
cotton and woven re fader A otrip of leather is attached 
to each edge of such belting, and is sewed down u the outer 
face or between the layers of the woven material. lg 
sewed with copper, brass, steel, or aluminium broose wire, 


strip of leather are baroud She sper ot the canvas or cotton, 
it Prove the fork employ to 


gow. (6d, 6 


rr aa ahift the belt. (June 9, 
s178, Appara , Coal and Stone: 
T. W. Aaqu ih ana BL. Orsaby, deaton Delnval. and 
comprises an expansible constructed of two sem! oylinurical 
segments having V between them at the ond, and a 


. The spindle traverses the cx 
, and {5 worked by an ordinary ratchet an 
pported centrally in the hole by a loose wood 
ug, and # key or crutch is provided for pushing the expats 
B home and ateadying i¢ until i¢ is ight in the hole, The 
me of the crutch bear nn the two ents and k them in 
ition on the wedges whilst the plug bert ushed into a bore 
ole and prevent the plug from turning until it is tightened in the 
hole. (Gotober $1, 1888). 


5855. Treatment of Suiphureus and Arsenical 
Oom: Nickel, Cobalt, and 
other B J. B. Lendon, (P. Manhis, 
Lyons, Franes.) echaghs ores are treated by fusion in « 
cupola, or reverberatory furnace with the addition of a suitable 
flux, and the mattar abiained is concentrated in a fixed or movable 
converter until the iron is nearly ellninated, at which point the 


ug 
jever, The 


blowing is sp This product may be treated by the wet 
m , by electrolysis, or in a baal eupola or other furnace, 
with excess of bases and carbon, (November 18, 1883), 


6458. Roller fer t Ww. P. 

Liverpool (D. Dowting, New Your. U.S.A) {6d, 2 J 
—This consists essentisily in the combination with two grinding 
rolis of « feed hopper axtending from end to end above the rollera, 
a teed rol] beneath the mouth of the hopper and above the grind. 


tng rolis, and an agitator within the hopper and provided with 





tecth or fingers arranged to reciprocate immédiately above the 
surface of the teed roll and le wise of the same, é Ilustra- 
tlon clearly shows the construction of the mil). The non-rotating 
bar F chi eg within the hopper C above and lel to the 
feed roll D ls ro longitudinally by means of a cam J 
aashown, The bér ls provided with a series of oaraer & teeth 
constructed of wire in } form as shown. (December 6, 1883). 


5606. Presses: MH. BH, Lake, London, (F 2 
Meatyard, Geneva, Wie, U.S.A) (6d. 6 Sige.]—The 
object is to proves a powertul presa, the operation of which will 
drive out all the alr, gas, and liquid cinders, and make thein 
dense and pure, and also to provide for the employment of two 
or more presses arranged in line, one half on each side of tho 
toggle operating m sm. The outer ondg of the actuating 
towmle arms are plvotted respectively to upper‘and lower blocks 
gu od by flanges of upright channe! beams; their inner ends are 
urcated and pivotted to knucklo nots arranged on an 

tight and loft hand screw by worm ayeatns: 

is provided with a pross toggle composed of a toggle block and 
upper and lower toggle arms pivotted egpeuyely to the head 
pleoe of the pruss and to the followers, Theso le arms aro 
arranged in pairs, one pair above and the other below, and are 
preforably in the same vertical plane. The toggle blocks are oon- 
nected by guide togyle arms to the guide block to which the ao- 
tuating logvles are connected: The followers aré connected by 
beams arranged one on each aide of the presses outeide of the ver- 
tleal guide bars, and guided by upright bare. This press le shown 
appiled to the casting of steel tyres for oar and other wheels, 


( mber 90, 1883). 
5693. — Hammers, ac: 4... 
Pa Meatya 4 Geneva, Wise,, 8.4.) 19 Fige 
erring to llustrations, the two rama BB! of the machine are 


caat hollow under pressure 80 
m the of 


arms J, lower ram ls ed with an air oushloging device G. 
rere fa estached at tie pad to taal oh te cess oa 
An apper air cushion 1s by ating to te 
upper 

erossh al fitted with a rod ogh- 
corde mainees atten eas 
rov a ve, OOnR v 8 
porta with the interior of the oylinder beltveen tire plstoris, and 
with the tisual intete near the ends of the cylinder. Rehind the 
steam chest js a box con’ check valves. Ab the front of the 
tool is the exhaust chest prov with a vaive sinlar to the steam 
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the-ram. The fam has at one epd the die, a circular projection on 


whieh fits the in the ram. Doetatall recesses are out in 
the of this projection and steel rods have heads adapted to 
enter which they extend through the central 


recesses, 
opening of the ram and through sb livee on the rod, and are 
held hy nuts. The pistons are con to the rods as follows’ 
The end of the rod is threaded for a distance equal to the thick 
ness of the lower section of the piston, and this section of the rod 
is quartered for the same distanoe by radial slots, The rod heyond 
the threaded section is cone-shaped for a distance equal te the 
thickness of the upper section of the plston which has a conical! 
opening to fit the rod. A screw plug ia forced into the 

readed ond of the rod, making it steam tight, and at the same 
thme forcing outward the oar the rod and lugs inserted in the 
radial slots. (December 10, 1883). 


rt Prod Motive Power: M. P. W. Boulton, 
Pegli, Italy, and %. Perrett, London, (sd. 11 
The heater for the on ne consists of « strong Noa See 


firebricks built up loosely with interstioas between them for the 
paseage ofair, At the bottom ia tho firegrate on which is burnt 
fuel for beating the flrebricks, the firedoor belng open, as Is 
aleo a valve at the top of the apparatus loading to the chimne 
The products of ustion ascend through the interstices of the 
firebrick, are dafi by adonme and desceid an inner annular 
peransre surroutding the firebrioks, and finally ascend by an outer 
annular and valve to the chimney en the bricks are 
sufficiently heated the firedoor and valve are closed and the alr 


In the r or cool le forced in from the pipe 8 and pases 
by the ashlar pat interstices of the firebioks, pipe and 
mpely valved to work the engine, The engine has two cylinders 
BU fitted with pistons connected to cranks set opposite to one 





on bisa shaft, The 
() 


another each vid ith 
ashidld projecting downwards, nde pik ini 


he cylinders are madain two 
parts, the lower or hot part pee copeeree to the upper or ooo) 
rere y holta, several layers of as being interposed between 
The lower part of the cylinder B is heated by a firagrate 6 
pel alee penylirt admit Lil pe riopereaghoey ml Pig 
and is provided with suction discharge valves @ and 7 ao as to 
act as au alr p eld ia connected with the su 
valve 9 and with di valve 1 forming the supply 
the cylinder O whioh is fitted with a discharge valve 2. The cooler E 
consists of a vessel contalningbrioks or porous with in- 
tersticcs between them for the of alr kept wet by means of a 
stream af water, The operation is as a: The hot fluid from the 
be adenitted @ Valve 0 under the plstan of the cylinder 
which in asoending forces the fluld above it past the valve 7 
and by the pipe 2 to the heater, The val 
valve the Auld 
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withdrawn from the barre], the hammer cooked and the empty 





dook 





ones aig : »and :) ee ee ee 
sblook or insert a cart- 
ridge in the barre) te oleve the breech aud can be looked in 


and 
‘ (December 20, 1888). 
ae by at fea: W. SB. Barger, 
London » WY aN }—The fp capeonieg is capable of indi- 
cating, by diferent audible signals, the elyht principal divisions or 
inte of & mariner’s the signals by bed ng the eastern 
ivisions ot points being ed from representing the 
eastern oy, cnerenees of pitch in the sounds commencing the 
apparatus is constructed to eee em Bod Short 

or ton 


of 


_ | Meneds, 
eounds of high and low pitch by means of a singic 


The inventor refers to his former patents 9590 of 1879 and 
1881. (December 22, 1883), . 
Blowers and 


Mngives and Rotary 
0d, 2a Figs,}— 


Pumps: ‘ Birminghas. 

A series of concentric hollow em or drums are mounted on 
& shaft so aa to rotate with ft. In the annular spaces between 
these drums, othar concentric drums are situated, and are eccentric 
to the first series of drums, with which they are always in 
caadig ose one cols parila of a pops carries 

projecting or ng In rough 

in the other drurss, G@teamo he addalited tcrthe fixed onalng of the 
engine and passes into the annular spaces between the drums and 
presses upon the fap or piston desorihed, and causes It to rotate 
and carry round the main shaft and the drums. As the two series 
of drums rotate, the spaces between thelr curved faces 


and the or piston increases, and the motion of the drums 
is continued through a complete revolution. The first rotation 
being completed, the exhaust stean) passes out by a suitable port, 


and fresh steam entering the between the drums, the opars- 
tions described are repe Conipound rotary ongines of 
similar type are also deseribed. (December 23, 1883) 


5880. J. Stanfield, London. Hydraclic Lifts, #loat- 
ren Meng deg Nigh raring Ports [l0d. 24 Migs |—Rigid arms 
pro ect from the aide of the floating dock to « fulcrum alther upon 
shore or upon another fica structure, and serve to pre- 
vent the douk from llsting to ono side or the other Tho iivstra- 
tlon shows & transverse vertical section of a (J-shaped floating dock 
connected to a series of girder-like cantilevers secured to one side 
of the dook Py pene Gree and hinged at the shore ond to s 
bracket C dook may be lowered any depth or on ta tho 
iron G by opening iniet valves and allowing water to flow into 

ve body P or sides 8 of the dock The dock, aa it radlates round 
the bracket 0, is moved somewhat from Its horizontal! position, and 
to avold this the fulcrum is arranged #o that it may be raised or 
lowered. In one arrangement the cantilevers are connected toa 
sories of nuts traversing a seties of screws caused to revolve by 
powerful worme and wormwheels The lever B may have vertical 
ins ingtead of horizontal to connect it to the dock, so that It may 
disconnected from the nut and folded alongalde the dock for 
tranaport. The two end levers may be so hinged that they can be 
used as powerful cranes In another modification the bracket C is 
secured to a rectangular floating pontoon which, as tho water is 
punve out more or less from the port or starboard alde of the 
ook, will be preseed Into or raised out of the water and inclined 
ine hha or joas deyree, maintaining the dock in s horizontal 
posi on. The weight of this pontoon renders it impossible for the 
oa 


inone direction and ita va ag" in the other 
js omployed in the pontoon. 


g 2 shows the le.or 





B attached by alink L to a rocking welght W, the Iifting or de 
pressing power being indicated by a dynamometer or by a 
vated post as shown, Stops E limit the traverse of the weight. 
veral other forms of similar apparatus are shown and described 
The floating docks may be constrained to parallel movemont by 
means of chains, ropes, cables, or parallel levers. The docks are 
connected with the romps Sy telescopic pipes arranged below the 
water level, ko. @hores and chocks are sa okie to bring the 
ship to a central position when docking it. The side shores con- 
sist of beame which oan be advanced inwards from the ite 
sides of the dock in pairs, each bear having a rack upon it with 
which # pinion engages. A wormwheel upon the axis of the 
nion gears with a worm on a vertica) axis rotated by manual 
bour, The vartioal axes on opposite sides are coupled by bevel 
eating and & tranaverse shalt. The bilge chooks comprise two 
locks rounded at thelr upper ends and mounted on a carriage 
which can be drawn in beneath the ale by achain. These 
blocks support between them the rounded lower end of a strut 
projecting from the under side of the block which is to bear 
net the ship, Pi. ote capable of moving up and down in guide 
slots connect the lower end of the strut with tho carriage The 
block ia held at the desired inolination by a spring arm which 
allows it to adjust itself to the inclination of the ship's side. 


(December 28, 1883). 

5000. Steam : W. BR. Lake, Londen (7. ¥ 
Porter, Oheluea, Mase, U.S.A) [@d. 1 Mg }—The exhaust ports 
of the high-pressure cylinder ate 50 . by suitable conduits 
and valvular devices, with the low-pressure cylinder and the con- 
deceer ven that as soon as the ateam escaping at seach 
atroke from the Lighprassare cylinder shall have ueed an 
equilibrium of pressure in the two cylinders it will then, during 





the remainder of the stroke, be exhausted into the condenser or b 
the waste pipe, Ref to the illustration, steam is admit 
from the valve chest P the high-pressure ee T by tho 
valve bin the ordinary manner and cacapes by 

ehamber BR, whidh communicates with the steam 
pressure aylinder L gen A 
chamber Y, through whieh rad porta 


canter ae 


alots | utand the neo 


the series as desoribed, 


421 


linder L and escapes by T to the condenser X The chamber 
Y ts connected ta the phy lt (Decomber 23, 1898) 


ma wylle, Londen funken Vessels, &o.: 
pe are attached to an alr 


{id 8 #}-One or more lines of 
pump and aro connected at dexnired in 
tvals to elastic or comprossible recelvors altuated in position in 
the interior of the objoct te be raised = Aj helng forced from the 
air pump through the main tubss, the severnl recelvera are 6x 
panded until a sufficient amount of wator ls diaplaced to ralse tha 
object, Between the main pipes and each receiver ia ® valve or 
stop-oock, so that the receiver when filled with alr may bo diecon- 
nected and anather empty recetver connected Each revelver in 
provided with a safety valve, (December 29, 1883). 


5888. Gas Engines: E. J. C. Weloh and BR. C 
Rapier, London, (4d )—Thia relates to that clase of gas engine 
in whidh the gas is burnt under pressure quietly and continuously 
In & Combustion chamber, the whole products of combustion being 
utilleed in the working cylinder and an excessive temperature 
being a; oided by injecting a suitable quantity of water Tho gus 
and air are comprosecd by separate pumps arranged jn Jine and 
having very mnail clearance spaces, and are conveyed separately 
to a furnace inclosed in an iron or steel Chamber, eo sa to with- 

earary pressure. In thoir e they may be 
heated by the oxhaust The furnace ia composed of rings of fire 
olay arranged to insure an elflolent circulation, the uppor part of 
the innermost ring belng filled with granulated refractory mate 
rial pilod loosely amongst and aboye the gew burnors e gaa 
lesues from a number of small holes plerced in fireclay burners, the 
alr rising through aportures in close ximity to the gas To 
start the engine, gas ig admitted at the ordinary pressure of the 
mains and an air valve is opened at the bottom of the apparatus 
Whon all is heated the engine is started Hand pumps niay ba 
protided foratarting Water ls jnjeoted amongst the products of 
combustion either in the furnace or in the pamages Icadiny to the 
cylinder, the quantity belng regulated by a thermostat, ( m 


ber 20, 1883) 
8638, or anes ten ay. en Rtruo- 
tures, £0.:; . BE. Heath, i 10 Fuga J~A 


foot-pisce has one cn inserted in the stricture to be shored, and 
then projects outwards horigontally, and ks prepared to receivy 
the foot of the raking shore The upper end of tho raking shore 
is fitted to receive a vortical rod, chain, or rope passing down- 
wards, and secured to the foot piece as near as possible to the 
base of the structure The rod is fitted with awivelling scrow 
connectiona in @ portion of its length so that it oan be shortened 
and thus oxercise a prewiure on the vertical structure to be sup 
ported (December 2), 1883) 


5945. Governors for Reguiating the Electromotive 
Force of Electric Currents and the Bpees of Motors: 
W. Hartnell, Leeds, P. W. Willans, es Ditton, 
and BR. Z B. Crompton, London, [(10/ 16 Fwe|—The 
iiustration shows an arrangement of electrical Bevertiot consistiny 
of a governing solenold, auxiliary eviindor, dash pot or controlling 
cylinder, and connection to centrifugal governor Tho core it of 

® governiny solenoid A is connected aa shown to the vale of an 
parila agindee D, whose piston is connested to the piston of a 
controlling cviinder G provided with a valve The mechanical 
governor {a connected to the lever J carrsiug the fulcrusm of the 

vibrating lever L drivon by tho piston rod M = The Jever [. ia con 
nected by a lnk to the levor connecting the core B and tho valy 
rod of the cylindera Dand (i The piston rod M ix connected to 
the throttle valve or oxpansion wear of the steam engine When 
the current passing through the solenoid decroases, the apring 
draws In the core and opens the valves of Dand G The stean 
will then move the platon of J) until the gear cloees tho porta, the 
piston being locked by the cylinder G, and more steam being ad 
mitted to the enging espeed will then begin to rise, and electro- 
motive force rial the core B will bo drawn [In slowly until 
uillbrium is n restored at the normal clectromotiva force 
hen the electromotive force decreaacs the contrary actions take 
place. The in joal governor is not In all cases required, and a 
inechanioal governor may be substituted for the governing solenoid 
Ine modification the dash pot ls provided with two loaded escape 
valves, such that its platon cannot be moved unless mifficient forcu 
is applied to overcome the loadon the valves In another arrange 
ment these escape valves are fitted In the piston or the platon may 
be provided with a muall escape hole Ina modification of the 
governing apparatus, the governing solenoid’s core fe connectad by 
& link to the core of a second solenoid furnivuhed with a dash pot 
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This link is aleo connocted to the valve of o small auxiilary cylinder, 
sliding on ita fixed piston and oonneated to the salve of the malin 
auxiliary cylinder The ports of this fatter valve are controlled by 
& supplementay valve connected tothe kvey L, which is arranged 
agin the illustration Iu place of the separate steam cylinder and 
dash pot there nay be two chambers coutainiry s fluid above the 
dash pot, Stoam [a admitted to or exhausted fr: m those chambers 
by means of « alide valve, the water being forced through suit 
le au to the desired end of the sho tk eylindor, it pasdny 
a valva which stops communication when in jhe central position 
corresponding to the time when the steam ports are closed = Thu 
motion of the piston Is communicated to the outelde by moa: § of a 
rocking shaft with a lever In the centre of the piston The ports 
Inthe valve are spiral, the governing solenold giving an cnd motion 
and the rocking shaft a rotary motion to the valve, Other similar 
arrangomonta are shown and desoribed. The electric governing or 
controlling device may actuate mechanivm which alters the ratio 
of the apoedes of the motor and dynamo-electric machine, Where 
there aro two motors, ona may be governed by the electrical appa- 
ratus and coupled to the other by differential gear, the part of the 
apparatus differentially moved being connected tothe valve of tho 
motor to be controlled Each motor may be provided with a oom 
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lete electrical Sehied the nolenolds being wound with three 
lutinct oolls Tuo cotls act rand are op by the 
third The first ie a shunt of high realetance to the main, tho 


acoond is of low resistance and carries the whole current from 
the machino, the motion of which ls to be controlled, and the third 
Carries the whole current of the mains. In some cases only tuo 
windings are employed, one in a shunt ocirouit and the other in 
(December $1, 1883), 


6055. Manufacture of Carbon Filaments, £0, for 
Incandescent pe: D. Zanni and A. Bhippey. 
or apa (ad. 11 J—The filaments are preps nm 
ordinary moss, straw, f Mexican fibre, rhea, chins yrans, sea- 
gress, or other suitable substance which ls brought te theoondition 






































ENGINEERING. : 


al . suitable ports and throttle ralves add mined, 
it attained the ts peer? tor © the calve ace: donevibed 





z 
Ei 
i 
5 
5 
zg 
33 
ae 
ik 
F 
z 
R 
j 
7 


aide the fuller‘aearth The filaments are then w in agua- vided as shown 
regia, and carbonulsed in a e containing coal gas by being ictuxted by compresvel thed to aid 
heated by the electric current, are then di in thesolution | back of the dlaphragts a end 3 in” 
of a sultable metallic chloride, waahed in dilute hydrochloric acid, | cylinder port face, ¥ 3 " 7 
then jn amnuonia, and Analy in water or in & solusion of gum, | vale A conne syodkest vely Ln h 

sugar, and — tof platinum oxidiens by dipping taees : one a ar er 
n a solution of salte num, indium, um, or ruthinium; | thro porte : y through 
for lampa of high resistance sir presed felt or id papper Harel pus pecelver 5 iy ad a eroke of cas dlsgbregn 

is used for the filanente, The filaments may sere @ with two / into copnect 

downwardly extending lodps. Tha bulbs are made with a emall | air through the port 8. 

chamber at the top which allows for the expansion and contrac- | When the pressure of the gas delivered to the suction side ‘¢f 
tion of the giase and prevents blackening, the carbon being de- | diaphragm is nos OD force in the gas againet the recist- 
posited In thie chaniber. Figs. 1 and 2 & lamp made with Race of the diaphragin and of She stuncep eto ee bolaind it, 
dioptric sections or aplral Fig 8 chowea lamp suitable for | a alight vacuum may be created in the either by a 

coat and other mines, the globe being surrounded by a glass | duced current of air or by epening » communtostion & 
covering, leaving « between the two, for alr | valve with the hatéom the ' 

Several other forine of fauipe for different purposce are {liustrated. | suction stroke The delivery of gas 

The globe or bulb may have an upper section of ue or | ing action of! the current of compressed 
coloured giass, and a lower one of clear glass $0 that the full power | along with the gan o¢ by 


I: 

i 

a 
é 


4 

z 

3 

3 

g 

; 
a 
afee 


: 
4 
i 
3 
ef 
f 
; 
i 
‘ 
i 
wes 
eae ke 


a, 
shows an arrangement by which an ordinary pump U is mad 
to commence to deliver gas direct into the e at the beginalog 
of the atroke A small relief valve 19 operated by 


of the lamp ts directed downwards, Three or more lamps having | # wrt hay to relieve any exoega of a : 
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their globes divided in two or more sections of different colour may | Pipe 18 by allowing the surplus gas to escape to thé reservolr $0 or 
ad in a group to he rotated by any sultable moans for | sustion pipe 22, When the ns sec gpa arta beg need od 
signalling or other pu The support for the lamp may be @ non-return raly¢ at 21. Compressed alr one 
filled with mose or ornamenta) material, (Devember 3), tide of the diaphragm by a suwall pips 17 16 Ws an adjustable 
1688). The gas tsi may be operated as shown in Fig 1. | pastwo metal quadrants X. This ring works In an annular groove, 
c shows the de very verte 19 of the gus pump conn to | and, when the quadrants X make contact with the metal balf rin 
5006. Gas oa: E.G. Wastiield, Liverpool. |a flexible diaphragm, the object being to regulate the relative and tho leadeas shown, the lamp Is lighted th a modification she 
i ~The gaa engine ls constructed with two or three | pressures of the air and gas. A similar a an may be! ring Z actuates cama by means of. pins w in slota in the 
cylinders having ane water Jacket surrounding all the cylinders, | applied to the alr conipressor, the alr pips 17 beltg omitted and | sans and making contact between the leads and metal rings. 
Hig 1 shows the allde valve, the alr enters by the passays a and spring 16 being wade suffolentiy atrony to reslat the desired (December 81, 3 
neeta the gas ienuing through a pertorated pipe b extending across { constant alr pressure, For ng the lubrication of the : 
the passage a, and enters the cjlinder through tho port /, The | cylinder, ol! is dropped in a cup by special arrangenient and is| 5008, Cable Traetion and Tram. 
drawn therefrom through a suction valve along with a smal) propor- | Ways P, on 6(C. W. Rasmussen, 
Fup 2 tion of alr at each suction stroke of the piston, the entering passage | Chicago, IN, U.9,4,) [ls 46 Fige.)—Thia relates to railways 
UR SOREL being preferably polntod upwards, The balls of the governor are } and tramtvays the cars of which are ied by means of an end. 
connected to a aloe.e on the spindle, thls sleeve carries bove) | less oable traveliing within a tube p between the rufls, and 
wheols driving o friction plate in contact with a friction pinion | acting upon movable projecting arma oarried upon an endless 
having a screwed aoxie which acts on the throttle valve. tho | chain or » and from the car to connect with 


governer balis riso or fall the friction plate moves to one alde or the 
other of the centre of (riction pinion which is rotated in one or the 
other direction A somewhat similar modification is also described. 
(Degembor 31, 1883) 


5000. Railway Rolling Stock and Wheel Tyres: 
¥. J. Brougham, Londen. ( ft fir Verwerthung 
von Erfendungen wm Kisanbahnwesen, Berlin). [le aap Pe 
This relates to railway rolling etook and wheel tyres, and has for 
, its principal object to secure the proper radial position of the axles 

re oereaee ip veh mated and — — kone of prc teas with 

tee axics and of locamotives. e wheel framen o curries 

propor tinve. Tha cavity fcontalne the fring Jight which iv re. | AF® Arrariged to aving round the centre of the axle in such manaer 
fighted after each explosion by the atatlonary ifght'c, The exhaust | that their redial positions on curves are produced by foroed 
pases from g, Fig 1, #0 the ohamber A, Fig. § entering by the | lateral movaments of the frames, these movements botny limited 
TD and down the trumpet: psp the gases ary de | bY frame bearers or by an arrangement of guides. Severat 
pee by the cone C and aes ph epeed and pressure and | Arrangements of frames and ineans for effecting this adjustment 


. (Decem aradescribed, The tyre sections are ly ada to such 
Kraduslly and quletly escape bythe outlet, (December Si, 1063). | Li tabie axlesin whioh only e intern! aajusturent cf the axle box 


adj 
Manufacture of White Lead: H. J. Haddan, rmed w 

London, (7. Schmoll, Cologne, Germany) i0d. & Agri | in the cecion af thee oylindrioal surfaca Other format at ries 

The lead is formed into thin plates elther by casting or rolling, or | are described. (December 81, 1868). 

into a spongy masa of thin shavings or threads, and is then Ha 

on boards alde by side and superposed or suspended in oxidising | 5962, Generation, wf ictriony 3B Wiliteane, 

chambers. Vinegar is then evaporated in a closed copper boiler, ami Utiteation of 3 J. 6. 

and the vapoursformed conducted under the floor of the oxidivin verton, NJ, USA. (2 50 Higs.}--This relates to a 

chamber, of carbonic acid may be evolved by the combustion of | #6#em for the operation of movable torpedoes for coast defence 

coke, and nixed with the vapours from the sipewar, The white | #00 olarine operations as welt as for the operations of railways 

lead {e removed by means of » jet of water, being afterwards | 40d tramways, The patentes refers to a numerous list of patente 

id ipabarr ee fron. the water by settling apparatus and presses, ees out ues — sh pr ae ag einige per 

ee d on cannot be refarred ta. The system of coast defence was 


Se die prctoncing arias cine sipeesead ode armen ut Grae 
game, pro armas su rums, 
the movement of which is control means of friction ctutches 
Operated from the winding at the ond of the car, so that 
when the drums are locked endless ehain or band is arrested 
wlth one of ite arms in the slot of the qaide subs in 1);t0 be 
caught by a truck of the moving cable, and whea deume are 
free to turn the Be pon See are moved frealy by the oable 
tea) without effecting the propulaion of the cay. (Deosmber 31, 


Life Rafts, &o.: F. W, Brewster 
enden. (104,11 ames ppl aldo 
ye y or en or other - 
toons to which the deck is connected. Several todihen. 
tlone are described, vix.: 1 Those wherein the vegeel is made 
pollapelble or capable of closing up, and in which arched stays 
connecting the deck to the pon ate hinged 2. Those wherein 
the deck is nat colarele pus in which the arched stays are 
hinged for the purpose of allowing the pontoons to be closed up , 
and (3) those in which cous ba colapabte, but in which the deck 
jg divisible or non-div (December 81, 1858), 











UNITED or ashe PATENTS AND PATENT PRACTIOR. 
Desort with illustrations of inventions patented in the 
Dnited States of America from aaiT es the present time, and 
reports of trials of patent law cases in set ek aot ea be 
sven sll 1 a Baad : ataats aati 





5076. Motive Power ines: W. W. Toakin, Lon- y and dosoribed In our issue of October 17, 1884. 
don, {ls 36 Pigs }—This more oxpectally to mas engines | (December 81, 18H8). BxLaian Coan Exports.—The exporte of ooal from Bel 
such as deseribed in Specification 6901 of 1681, Tho slide salve ium in the first elght monthe of thie ear were 2,604,542 
warks between ¢wo faces with a compound motion composed of | _ 5868. ¢, seins f +h 9.696.1 y dorrexpond 
reciprocating motlons in tro directions, so that any piven point tics, and rf ada) Fon a By artis tot 18 mt 9,096,188 hater gr te ce ing 
on @ TAGe O 6 © valve doen no pase over an ¥ n Riverton, ’ fe ¢ ° CF io jects peri a inerease obser ports 
in the valve face in opposite directions Referring a vgn ha g, | decompose or dist carhonacsous or vegetable material or com: | {his year is due tu the fact that 9,724,054 tons of Belgium 


pounds of theese with mineral constituents such as coal peat, &o ; 

(2)to recover the volatile prod uctefrom coal peat refusa or Compoun 

substances by the ai sen ig! distillation of the same, with 
or 


coal went to France up to A t Si thie ear, as cOm- 
pare wie 2,696,188 tons in the corres ng period of 

or without a subsequent tet one or more of the residual | 1883, 

producte for the separation Or recovers of nitrogen as ammonia, 

and the recovery of bansole ; (3) to distil or derompose coal or 

carbonaeeous material so as to produce us fuel; and (4) to 

recover the nitrogen driven oft 


cham chluseys, or resorts with the refuse uete of 
combintion,  (Honstuber ti, Ines} — 





b Antwerp tat ¥aey aready lacessad duvlag ie eee 
ry wv ae VO u t 
aiarker at's centazy, sal larger lu of vessels is 
now frequenting the port. In 

arrived, of an 













Blectremotors, &o.: BE. Lendon, {éd. 
9 Figs. j—The misuses cask comet ot aiseries of rings of ion al 
Peeper dg dlp hail ery between the rings, Into 

which Is wound the insulated cenducting wire . 
Boag eg ee eget 

0 

sanietotaveracng ty facing radially in @ circle These; o¢ 
eating sar ty of which 





Te tned oxi thosbalh b, driven ab tke cate ‘speed. Go the onains. | Sreoareen Fiat, 
x on 6 1 Ven & maine 6 ': 
areca Prone work in bearings Sxed on the valve, The cranks } The valle haat 
re idle cranks, and are so in eelation to the and hats scidared Yo them 
that dead points are avolded ibid at lower edges of 
fn the Pie Kno gle matere, aren tie a the “aie 
pressed air en frogs aie : 
the space of the veo, ead wards, ame 
admit the a lise connect 
noante of the cylinder, the air and gas er to any 
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wv _EIRST-OLASS LU BHRIOANT. . 
12 YHARS IN USH. See Testimonials. mee 


MORE EFFICIENT AND MOONOMICAL THAN TALLOW, SUET, LARD-OlL, OR OTHER LUBRICANT. 


‘ENGELBERT’S LUBRICATOR.” ” 


PRICE “Sm. Gum. PER GALLON, DELIVERED FREE. 
OR CYLINDERS & VALVES, HEAVY BEARINGS, SHAFTING, MACHINERY RUNNING AT HIGH SPEED, &o. &. 


LEAVES NO DEPOSIT IN CYLINDERS OR BOILERS, and ENTIRELY PREVENTS ‘“ PITTING.” 
Gaunot Gum or Clog Machinery, Preserves India Rubber Vaitves, Removes Scale in Boilers, Keeps Condenser Tubes Clean. 


CORROSION IMPOSSIBLE. 


PARTIOULARS AND TESTIMONIALS ON APPLICATION TO THE PATENTEES AND SOLE MANUFACTURERS, 


ENGELBERT & CO.., 


Pree from Spirit. 
Will nob Burn. 70 and 71, Bishopsgate Street, 
Free from Smell LONDON, BO. 


E. & Oo, Never sell to Merchants or Brokers, and are in no way connected with a lubricating oil that is being sold, marked with their Initials in 
«Diamond. None is genuine unless suPPLIED AND INVOICED BY EN GELBERT & 00. 








Non-evaporative at 600°. 



































ROTHERHOOD’ § PATENT | PETER BROTHERHO OD, a 
BELVHDERH ROAD, WHSTMINSTER BRIDGE, LONDON, 8.5. Hee Gee 
IMPROVED PATENT il taeaptindiri —— 


Lee! oe. ELEXIBLE COUPLING 
Side tiicete ae di G f 



















FLEXIBLE COUPLING 


panels FOR DRIVING 
JOONOMIOCAL 
a FANS, 
HFFHOTIVE 
oe CENTRIFUGAL 
HIP LIGHTING PUMPS, 
As in General Use in inioanae 
he British, French, ; 
[talian, Danish, &c., HIGH;SPEED 
MACHINERY. 






&e., Navies. See or. ae 7 - . i : os vas = mat “3 ; as aa» 


FIELD'S PATENT BOILERS 1 AND TUBES. 


eee eee ee ———- 








1540 OF THESE BOILERS ARE NOW IN USE. 1 ier are the lightest and moat economical in the market. We can show several 
50 HP. Boilers yaa a floor space of only 6 ft. 6 in, square, which are evaporating 10.903 Ibs. of water per ib. of 


coal, after eight years’ hard wor 


140,000 TUBES HAVE BEEN SUPPLIED FOR INSERTION IN EXISTING BOILERS, =. odie 
| LEWIS OLRICK  & CO., BOLER MAKERS to HM. GOVERNMENT. Offices : 27, Leadenhall Street, London, 2 















REGISTERED TRADE Mark 


PHCSPHQR BRONZE 


THES BRET AND MOST DURABLE METAL FOR 


ie ‘BEARINGS AND daa OF EVERY DESCRIPTION; HYDRAULIC PUMPS, ee VALVES, &o., &o. 


_ PP cis Bye es, Sheets, sede Steam albany Tools, Ae 
te F PuOSPA OR BRONZE NB COMPANY, Limited, Sumner Sumner & Emerson Streets, Southwark, London SE 
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SON DON, H.C. | "Works Bri “Britannia sara Bapinsislig Wes Works, EILMARNOO! KILMARNOOK, 


: JAMES "ARCHDALE. & CO. 


MANCHESTER WORKS, LEDSAM sTREET, BIRMINGHAM. . 


a aeiininiinis MAKERS OF ALL KINDS OF 
LATHES, PLANING, SHAPING, SLOTTING, DRILLING AND BORING MACHINES, &c., &c. 
CONTRACTORS TO THE BRITISH & FOREIGN GOVERNMENTS. 


London Agent: ALLEN LEE, Electrician, 3, Camden Cottages, Camden Rd., N.W. 


WHERE A BTOOK OF OUR TOOLS MAY 
ALWAYS BSE SEEN. 6351 
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"Ne ew Tew Patent Barring Engine 


AUTOMATIC MOTION FOR MOVING INTO GEAR, AND FALLS OUT OF GEAR 
AUTOMATICALLY WHEN MAIN ENGINE STARTS. 


Tho SIMPLEST, SAFEST and BEST, and also the CHEAPEST Automatic Safety Apparatus for Turning Main Engines, 
Sole Makers: HICK, HARGREAVES & CO., ™aitans sruyeice™ 


SOHO IRONMWOREZES'S, BOLTON. 8 3&3 xx” 


oe — aggumagt erie dhrel go hr tery panama liga. cat.» 
fe ENGINEERS, CONTRACTORS, gp UN 


AND MAKERS OF 
Punching and Shearing Machines, 
Boiler and Girder Riveting Machines, 
Flange Riveting Machines, 
Angle and Tee Iron Straightening Machines, 
Rail Straightening Machines, 
Rivet-making Machines, Rivets, 
Rivet and Bolt Head Dressing Machines, 
Plate Mill Machines, 
. Scrap and Bar and Puddled Bar Shearing Machines, 
Plate Edge Planing Machines, &c. 


WROUGHT IRON BRIDGES, CIRDERS, AND ROOFING. = agg 
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JOHN LYSAGHT, Limiteais: AR! 


ERO HOOF'S, & BUILDINGS,” 


DEASIGITS nattatatns oPomw APPLICATION. 


GALVANIZED CORRUGATED AND PLAIN SHEETS: | SRSTOL: 8 eT. VINCENT’S ott VED {ROM an 


GALVANIZED STEEL SHEETS FOR WORKING 
_onnon 28, one BF anil ran £, o [ /.: 


SRAANETS Stabe Maeareoue bates, £2 
GRESHAM’S PATENT: | MPROVED SELF-ACTING fhe 
Por Supplying Stationary, Locomotive, Agricaltural, ot Maite Stam Boilers vit nig 


daa grein Injector “pou pomemnes the Lio Lites a rater ffit otter dah re :—It is 


ordered, uae for ater nok fad wil wor with vertal with ter than | 
"any other Injector, If i iS cnesey wore ct dagie pie hy ae se G : 
} admission of air), i¢-will re-start Autom cause is cea It will work equa Ga 
wall atany pressure from 10 0 lb. anole ato dt may deci uae position sove oc beliedhaester apie: me 



















mes : 
m 


t 
j e 
, i 


Upwards of 100,000 of Gresham's Patent Gresham's Patent Injectors are now in use, ; if f oe 
a re Re 
z - 


GRESHAM & CRAVE N, ia 


ENGINEERS, PATENTHES, & MANUFACTURERS, 


Craven Ironworks, South Hall Street, Ordsal rest, Ordsal Lane, Manchester. 
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The combining and receiving Cones of Fig, 2 ban pel taken dut and Yhearied without breghing any pig 


The above and avery other class of Injector, Ejectar; and Elevato tock ‘aad‘in.preg .* 
” Brass iia for Lacometive. and other B ere = rm am F 
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) LONDON OFFICE : | 
A. L. SACRE, 60, QUEEN VICTORIA STREET, EC. 


AGENTS —Glasgow: WILLIAM A LESTER, BS, Renfield Bt eta, 0: TANGVE SROB., Ot. Nicholas 
. dings. Birmi ngham: TANOVas one. 


le 8 or eam A OES ae taller meer aia Re NT lle: Nel A here elie 


THE BABGOCK ' AND WILCOX CO. 


ror: a Sussasor 


: WATER-TUBE. STEAM BOILER. 


Safe, Economical (as to space and fuel), and Durable ; Having Perfect Water Circulation, and Spacious 
Steam-room ; Easy of Transportation, and perfectly Accessi ccessible for Cleaning external and intetnally. 


For Ithistrated Circular and full full partioulare apply to our European Oflcea, - 
«> 107, HOPE STREET, GLASGOW, SCOTLAND; 
f ASS 40, CANNON STREET, LONDON, E.C.; and 


3, VICTORIA BVILDINGS, DEANSGATE, MANCHESTER. 
For the Colorites and New Zealand, apply at No. 8, 8pring Streat, Sydney, N.8.W. _t0 
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THE MERSEY FORGE, LIMITED 


LIV HRPOOL, 


MANUFACTURERS OF' 


., Marineand otherCrank Shafts 


STERN AND RUDDER FRAMES, 


FORGINGS OF ALL KINDS 
iN IRON AND STEEL. | 


2 B works: GRAFTON STREET. 


MR AN K SHAFT 206... me 
Forgid®  SRAFT FOR fo. 806, 4 - Town meds 5, Vii tc 
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ALKER & C2 ° 7 


Je SI @ I ss, E.HEDS, 


Makers ‘of ‘the heaviest class of Machinery used in the 
en of IRON and of STEEL by the Bessemer 
and Siemens processes. 


COGGING, RAIL & PLATE MILL ENGINES. 


Armour Plate and Horging Wresses. 


STHAM HAMMERS. 


____ Hydraulic Cranes and Capstans. . 


are 


APPLEBY BROTHERS. = i. 











EAST CREENWICH, 








LONDON, S.E. 
Cranes, STEAM 
STEAM, HAD, MD ENGINES 
PORTABLE OR L.0Co, u G ua 
eoae ater Wo 
OVERHEAD Winding Gear 
TRAVELLERS eOmernG 
And Lifting Maohinery MACHINERY, 
of all descriptions. Combined or separate, 
; IRON 
Boilers. a BRIDGES, 
aie eee inal ae e Ky | x ie , % ie 2 ——_Watkot al inte 





HARDINGHAN's Patent Sectional STEAM BOILER 


WATER-TuUnRD BS SOMA. 
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By this improved 
construction of Water- 
tube Boiler, consider- 









FOR 


FULL PARTICULARS, able economy in first 
cost and in working is 
effected. 

Saal Ps Although the water- 
ways are axceptionally 

G6.Moringhan free from liability to 
fouling, the construc- 
tion affords r 

” Engineer, facilities for their re- 
gular inspection. 
The, system further 

14, Riget ‘a allows of extreme 

bai compactness being at- 
LONDON, E.6; ~ — 
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NETTLEFOLDS LIMITED, BIRM 


Boye MAWTEACTURMES ea 


PATENT DIFFEREN “LACHEY BRACE —PAYENT ‘a 7 we LUBRICATOR. . 


°° ‘Shede Bact, whith have beer several syedrs Hefors the ublis, an dias MUCH APPRECIATED by them, 
-  Nerrumrotps Have lately CONSIDERABLY IMPROVED by'enclosing the sc in & SLEEVE (A) which always 
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st 


ey sep eee a PROTECTS it from INJURY either from DiRT or BLOWS. This sLEKVE also acts as a GUIDE for the NUT, 

—[ fe wee thus keeping it steady throughout the whole of its en and consequently enabling the orlng to 
bas Fat mo be effected with PERFECT ACCURACY. i 
— The Suet LuBRIcATOR has effected a saving of 70 per cent, in the.cost of lubricating material used for 

A Nettlefolds’ Engines, and has now been fully tested in their works on 15 Cylinders working to 750 
horse-power. 

Moss, Hicks, HARGREAVES 4o:Go, ville =e find the. saving: in excess of that stated in Messra 
Nettlefold & Chamberlain’ &, Raportsviz,,.70 percent. and the gylinders to pean eee Lubricators 
have been applied are in dotmiiiialtondition* Wé shall ‘them for all our en 

if this Invention the éteamds Inbypeated before passing to the valvea, while the senpele of grease dig 
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een eee sOUNEX THE UNDERMENTIONED AGENTS :— 


BIRMINGHAM Seeen Semen chen me HEFFINLD .. Wilkes Brothers & Oo. Tester Sotis.&s tb, 











LONDON . ttlefold & Ape NEWOASTLE-ON-TENE Galloway & Oo. 
me on Sh, oe Btreat. AE ln ag ee as Manlove, Alliott, Pryer & Co, 
MaNCHASTE 4mondson ar et SELFAB -. o. « Patterson, R., &s Bons. 
nW. Mocepelt'SiprGe, Setiaiter 4 DEaSr oe ee ee oe Bandyside 
ies 4 orn larae. * Ao, h | BUBBIA 1. 1 oe ne oe Sumner, John M.& Co, Manchester. 
EZDINBURGH.. Redpath, eran .Thos. Boott. AUSTRIA .. .. 0 0 on, Henry, Mano : 733 
BRISTOL .. .. Weston, J. D., @fon GERMANY .. Sohaffer & Budenberg, seis 
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ten. Engineers, vilnigs, 
STEAM: ENGINES, Ree caster imotwok 


Li = COMPOUND ENGINES 
| 7 ‘ Driving the Tex the Textile Machinery at the Oldham Exhibition. 


LANCASHIRE STEAM BOILERS, 


Made with the bee Holes Dullled nr (Pepin, wn: 7 


Of which wohen ete and Taiiiwak in 
Oldham and aca a er cy 
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PIER, 


ea 0 Westminster Chambers, Lonpen, & Waterside dronworks, IPswicu, Y a9 


MAKERS OF AbL. KINDS OF RAILWAY PLANT, 
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ae HYDRANTS, 
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FF ce ge ee 


TRAVERSERS. | a takai = ee _ WATER CRANES 


| 7) 
CARRIAGH roma TA wr. mM. 
ALSO ALE KINDS OF 


STHAM AND HAND CRANES. 


Prices and Til and Tlastrations on application to Re RANSOMES & RAPIER, 5, Westminster Chambers, London. 5068 
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PUMPING MACHINERY. 
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7 ¢. BONE S Patent COMPOBND: 
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h Will Bara eter Tas, Tees wadit Guide ey a oe rT) Ms a9 
Ya Sapersoding all Othae less ‘ aN. On : 0 : 
Testimonial and Prices on Application, Bit. . 5s oun 00 


(OUTH LONDON. BOILER aes 


wt ____A LARGE NUMBER OF PRACTICAL 
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‘SEAMLESS & BRAZE 
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“pinminanatl Bee BATTERY & M Mea co. BIRMINGHAM. 
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PLENTY & SON, EAGLE IRONWORKS, BURY, BERKS. 






MANUFACTURERS T0 THE ADMIRALTY, 











ROwWAZX WAGET 


PrP wR Tee, 
PATENT ENGINES AND BOILERS FOR SMALL STEAMERS, YACHTS, Tuc8, LA LAUNCHES, &C. aa 
Simple, High-pressure, Compound, and Surface face Condensing Engines always to be seen in progress at Works. 
gieatal bik Niet, A ROS sesceasenigeemanemata ina 
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Gained the HIGHEST AWARD wherever exhibited in Competition with other Makers. 


LOWCOCK’S IMPROVED FUEL ECONOMISER 


For Urrumine tHe WASTE HEAT raox 8 


sales — PATENT SPIRAL SORAPER AND “POSITIVE REVERSING MOTION 
* SPE 
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: “ 4 Saves from 20 to 26 | 
: a a acne! yor cont, of the fopl, ie pe RLEVATIONS +: ie ie ¥ 2 
NBK ‘se APPLIED TO ALL SORTS OF OILERS ANDO THE FIXING-0€8 NOT INVOLVE VE ANY STOPPAGE OF WORKS. 
- gd dg only gael nege users of Bteam Power, and hes been most extensively adopted throughout the Kingdom and abroad, 
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IN IRON AND STEEL. 


; MOREWOOD & CO; 
WOODFORD IRONWORKS, 
SOHO, BIRMINGHAM. 
_ LONDON OFFICES—158, LEADENHALL STREET, &.C. 


CORRUGATED A AND D CALYARIGED SHEETS, 


, 4 ei " : Manufacturers a a decritin of Roofs and B in Iron es 
: HN Wh | | See er rn Cocks, Elavee, tnd General Sargon 
Special Curved Oorragated Iron Roofs a 
vo 1 WROUGHT IRON WATER TANKS, any size. 


ANNEALING AND GALVANIZING POTS, 


| Crgyiallna STEEL Sheets Fastening, 0, 


Me ; r: | ) Ga.vanized © 
Frem Photo. of STEEL ROLLING MiLB, son covert sata Pa HooFS n IRON af are th course of Wrought-Iron fooand Plate Girders Railway, Road and Foot 
ving ‘& OO.” DESIGNG AND ESTIMATES ON APPLICATION. 4000 


ne eee ene eden ci ac a ld fe area enc 
. Paris, 1878.—GOLD MEDALS AWARDED.— Melbourne, 1881. 


WM. JESSOP & SONS, LIMITED, 


BEIGIALESIDSEH Woktrs, cen taeicaaiaie 
MANUFACTURERS OF 


EVERY DESCRIPTION OF TOOL STEEL & STEEL CASTINGS, 


Cast, Shear, German, Spring, Blister & Sheet Steel for all purposes. 


Files of First Quality.—Steel Lagging Plates for Oylinders.—Steel Boiler &b Ship Plates & Forgings of all kinds. 
DEPOTS:— Manchester, Paris, Dusseldorf, 8+. Potersbarg, Mew York, Boston, Philadelphia, Cincinnati, Mt. Louir, Chicago, San Francisco, Baltimore, Providence, Montreal. 


LONDON OFFIOH: MESSRS. OORNES, CALVERT & 00. 80, WALBROOK, 5.0. 
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~ DAVY BROTHERS, LIMITED, 


SHEE ITE LT. DD, 


MANUFACTURERS OF 


STEAM HAMMERS 


| From 1 Owt. to 50 Tons, for every kind of work, 
Fitted with DAVY’S PATENT VALVES, which save from 25 to 50 per cent. of Steam. 


BESSEMER STEEL WORKS. PLANT, 


FORGE AND ROLLING MILL MACHINERY, 
y' team Enginés for Mills, Ironworks, Collieries,&. 


(GLE AND DOUBLE FLUED BOILERS. . 
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RODGERS’ ve: 


WROUGHT IRON 
“<ax'tic"| THE ONLY vnc 
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The Bast Pulley in theWorld: 
DRIVING THE ELECTRIC LIGHT 
HEALTH BXHIBITION, 
SOUTH KENSINGTON. 


Meears. a ae ihe and Oo,, Li keep 
Peso, OUT Pulleys at th " Mars gBellings 70, 





















erciacen iva 
SOLE MAKERS: 


HUDSWELL, CLARKE & CO. 


RATOWALT _EOounN DRY, 


SOL ustralia Xs HAD J. H Ss. & Oo, Adelaide & Bydney: 
W,R Plane, sisneaase d Milan. North of & --Snowball & Oo., @ 
Rae. nin—8, 0 MA RTIN, Gaierny Nol 2 Guartier 8, at. Petersburg. Ho olfen A SOE TSONOTEN ER HOUWENG. fotterdam w. i tent eng 
Leela GLI, 1, Berz Frelun 1 I-—ALFD. HARRISON, Rua Nova Bt. Domingos 98, Oporto, 


Canada—T. J, OHU 
Seigium—O. GRANDY, Rue de ('Abattolr 90, Gand. nat 


MATTHEW PAUL & CO. 


MAKERS OF 


STEAM AND HAND WIN DLASSES, 


: STEAM STEERING GEAR, ALSO SCREW STEERING GEAR, J 
— And wey ee ee Desoription of Ship Fittings. aaa e " : 


BLAND AND AND MARINER oe 
nase fo ae 





ley, 
of Iretand—vas. f. Trost, 
Now Zealand—-Walter Brown, | Ocliege Green eos lin 



























Of all Sorts and Sizes up to 1,000 I. HP.§ 


Launch ch Engines, 


Patent Valve Motion. 


ey er rein ee Merriman ore 9 eS 
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Oar. dy 1889) aera ENGINEERING. XEKV 
) e Qnly 1 Pale Madal-for Gauges at the-Paris Exhibition, 1878. 


ey SOURDON'S E GAUGES (28) 


OPTICIANS, HOLBORN VIADUOT, :: 
















oe se E AGENTS IN LONDON. (Telephone 
PT wir F pring. Steam Gauges that a large number of fey ee instruments 7 
sat ; bet ited ¥ od hie manatactare a great proportion of them having a forged Trade Mav’, 
sme fy ANTS tal. Casibas 4 2 said 8t., Manchester ; Cuapsvan & Sous, 71 & 78, Lord St., Liverpoal, 107 


J aaa NEW CAPALSUDE OC Hédontifig Judkruments, 509 pages, 1,908 Engravings, 1s now published, ‘price Mi 6d. 
a Ritchie & Sone’ Patent Liquid Compasses, and ul for Steinheil’s Patent Photographw Lenses and Prijs" ‘ 
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CRANES. TURNTABLES. TRAVER ERS 


COWANS, SHELDON & ©O., LTD., ST. NICHOLAS works, CARLISLE. “ 


ABERCORN SHIPBUILDING CoO., 


bai ta hal tana & sah) _ABBEY Pi PAISLEY, N.B. | 
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BUILDERS OF | 
DREDGERS, , hh Steam Yachts, 
opper Barges, — aa ee meee es Launches, 
Steam Tugs, oa ge ee ee rs Bree ee A cae ino 
n ing _ eee Ena» Moksha, ee RA See Torpedo Boats, 
team Ferry 4 in ann one eee REN nat ae Peewee in Iron and 
. a ” ae a . . ae . page — ow ” Poke ‘ ~ , 
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uilders ‘of rtihse VESSELS, 0 up gil 220 ft. long. Makers of ‘MACHINERY on BOILERS for FIRST. OLASS TORPEDO BOATE for the ADMIRALTY, 
KINNIPLE’S PATENT CAISSONS FOR. DOCK CATES AND BRIDCES. ie 





BELL’S ASBESTOS 


ELL'S PATENT ASBESTOS BLOOK PAOKING, for High-pressure Enginos. BELL'S recone nos BOILER AND PIPE COVERING 
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i oe ee havealeo used it wih mccend = iy #ir,—I have mugh gi ta Chat the Asbestos pephalged os Sia by you to the boiler of 
mh A gory Petorhapr badly seo rods. I our travelling crane at Kit Ziti, nes most remarkable resu! ee 
maker eve obtained ty nee cing ad te have ow ins ereay wey. have saved fully half our scala, and pe oe bers — Up steasi, 
cer arise cage . “0 Sere pane en to cit eomee 7 tate ae ahold rasa cat bh gantriss, 
adh matacr. 7 mip lier acme and te fully exposed to all wasther. I have formed the plier aahtns your Asbestos as used fur 
# of tne irootar — 0! Dope Sac Tomar mea ate Naga ty taltnfay, 
Peparvacu peed oe been used, material.= 
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Piette sett | comm LLECT, biredter ef Nery Coutracta, Gia for making every class sand Watt Joints, a yet rng EA rl wg Hb required 
without ane ont S sepecially ee of manhole and mudhole 
doors It is hap ee ee ee Sin, wide, and thickness 
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of the jolnting material fe 
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Cirrus Sher srg fut etl, es ees 


comrieaded to oe tal Sry ft, length of the Asbestoa Tape 


the Trade 
‘3 SPECIAL LONDON-MADE ASBESTOS 
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il i Nie a and “ - ap BH BOARD, 
Al i Wy: for Dry Ateatn Joints, made of the best Asbestes fru, is well kuown for ite tous toughness end 
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'* mary Joux Buns. voit Dasmtoroe’ Navy Contracts 
well Park Colliery, “ queihwisk, let February, 196 ; 
To Bakate Asbestos Works. —Dear Sirt,—I here much pleamnre in stating that I have BELL 8 ASBESTOS EXPANSIO: SION v SHEETIN IN 3, ahi 
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“ie; ILLUSTRATED PRIORD OATAG@GUN. FREE ON APPLIOATION TO 


8 ASBESTOS WORKS, SOUTHWARK, LONDON, se 
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THE COALBROOKDALE; 


SOLE & MA HRSOF* 2 6 
ELWELL & PARKER Ss: PATENT : 


HIGH SPEED TOTNES 


a THE MOST EFFICIENT AND RELIABLE MADE. : 
> “Alco LIGHT BALANGED. PULLEYS, SHAPTING, &@ 
ae Electric Inghting and Plating I nstallahons, couvplete, 


* COALBROOKDALE, R.S.O., SHROPSHIRE. 


THE SAVILE STREET FOUNDRY AND ENGINEERING CO, 


(TT wer r'sIED), SEBEL, SOLE MANUFACTURERS OF 


Baker's Patent Rotary Pressure Blower and Gas Exhauster 


BAKER'S PATENT ROTARY PUMP. HALL’S PATENT STONE BREAKER. 


CR UCIBLE STEEL CASTINGS. General Machinery of Every Deseription 
London Ofices and Exhibition Rooms, 68, Queen Vict Victoria ona iret, B.C, Cease) Mesars, BECK & C0,, CO., Limited, Agents, « Agents, a 


MATHER & PLATT, 


SALFORD IRON WORKS, MANCHESTER, 


(London Representatives, Messrs. LE if OLRICK & CO., 
27, Leadenhall Street, E.C.) 
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; These Olutches are SIMPLE, DURABLE, niente 
and OHEAP, are easily thrown in and out of gear, and start 
without shoo shock when running foll speed. 


A Friction Clutch 8 f. diameter oquals a Cone Clutch 6 ft, diameter. 


CLUTCH OOUPLING. Tey ge eee iat ant a 
LIBERAL TERMS TO THE TRADE. PRICES ON APPLIOATION. CLUTOK AND PULLEY 10 


GOODFELLOW & MATTHEWS, 


(Lara B, GOODFELLOW. = ESTABLISHED 1838) 
EZTPpH, wnaear MANODRWIESTEURA, 


———- MAKERS OF —— 


ROPE & WHEEL GES 


All Deseriptions, of Millwright Work / pa, 500 0 os 
inci hans STATIONARY, PUMPING, and BLOWING ENGINES, with ( oniied SE OTHERS: ane 


IMPROVED METALLIC FASTONS AND AIR PUMP mpi 7 
CTLINDERE, 5 ‘HORER AND VALVE FACINGS -PEANED-# THER PLACES. ~ coe meuints ah al 
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"Rath ERS LOCOMOTIVE AND MACHINE woRKS. 


OF LOCOMOTIVE ENGINES OF ALL GAUGES 











2 
4 
‘s F i 















_  hondsten erty vanlaky ot evien fo. 
PATERSON, NW JHRSHY | - 
UNITED, Eo a 
OF Bee os ee 








- % re 8 vi 5 mt 

iiateg el < “es ; ERIC ; sot Sa ~—- . ~ 4. au —_ at 

rey) te PAN OPN Se OG we ate ST US 
eer ' ‘ — ee ae i 

Le idee aR er ie Fn A A OR gh SS ce ae PEE a alin ~ a ae meee esate Ce! lS — 











— oe “BALDWIN LOCOMOTIVE WORKS. 
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LOCOMOTIVE ENGINES, 


of d Lik 
aeapeee eT ee eens et) ecaresely © versa aoe dedlerd Saphee. ) 


a bo. MMe PASSENGER AND GOODS LOCOMOTIVES. 
peo ~ a aaa MINB LOCOMOTIVES, NARROW GAUGE LOCOMOTIVES 
STHAM STREET CARS, 


de, 
IntveteaTen CataLoeuns Fomemarep on Arriacanon or Cusrousrze, ALL WORK THOROUGHLY 
VARANTEED. itv 


MANNING, WARDLE. & CO., 





-delt ed and Bo hundred vari ey = ee 5m ir Ww 2 =e we. i igh strange Aha ape sharp sucves d aesend 
° Tita, caltatle iat far any oma, and for cas coal or ood: ko, : also for special duties fan by Paap Compani Pil eed Colltieries, Iron Works, and rip Se Works, Quarries, Gaa Levitra 
ctoag Detgceigl Pla Hina Oyarty Bias are built accu rataly to standard gauges ane Coniaees tod that like parte of various classes of Engine will fit different Engines of the same type, and 60 that 
Sicaten ed on the shortest n materials are tis best of thal rpective Kinds, the e workmanebip cannot be not be excelled, 
aan, VWatbte& Co, bavi dig and made ouch a greek rat 7g, Tiniinee, Sve onan 60 ausoens crdets (ek Leamiets ail seupled, atwaye in Stock or im Progress. 
ue Sree PHOLETOA TIONS, BY PHOTOS, AND PRICES, ON APP 





XICHARD MORELAND & SON, 3, Old St., London, B. C, 


MANUFACTURERS OF 
BIGH OLASS STEAM EBNGINES, 
i Simple or Compound, with J at, Surface or Evaporative Condensers, up to 1,000 Indicated Horse Power. 


PUMPING MACHIN HRY 


‘, Of the most powerful and economical type, for Water Supply, Irrigation, Docks, Drainage Works, 
and other purposes, and all Classes of General Engineering Work. 


"RUCTIONAL IRON WORK FOR BUILDINGS, &c. 


__ FOR TYPE OF OUR DIRECT-ACTING PUMPING RKNGINES, SEE ‘* _ SEE ‘“ ENGINEERING,” 8rd OCTOBER, 1884. 


AF TING  ==225= 


length, from 3 in. to 8 in. diameter, ifs, per owt. at 
H. HIND & SON, NOTTINGHAM, AND 62, BLACKFRIARS ROAD, LONDON, 8.E. 
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E FOUNDATION: CYLINDERS. 
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r MACHINE TOOLS. 
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“BXOBLSIOR” DIRHCT-ACTING STHAM: PUMP, || pica ty net trom i lana shat ee 
Steam Cylinders 6apd 12 ins. diameter, Water Barvel 4 ns, diameter, Stroke 12 ins, diameter, 
made and in all sleos upwards. Specially uscful where fuel is expensive and when worked 
. . in connection with a Condenser, 
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. HXONLSIOR” DIREOCT- AOTING STHAM PUMP, 
With Steam Cylinder 12 in, diainetet, Water Barret Id in. diameter, Stroke 24 in., scans 
Se Pump ‘at Doni Acting vy Lambton Coltimry ‘Piseba,; 4 "Houses. ae 
eae a 
wena . ——— 
: «& ae VERTICAL BOILER, 
. i 2 ; ‘ FITTER WITH A SMALL “ VAUXHALL" DONKE) 
a ae | | | PUMP FOR FEEDING IT, 
as a eens, 4. | poet BRS e arr tee te le eee These Boilers are adapted for Steam Winche 
. | a | | and fresh-water Condensers, also for Steay 
\ ae a ; ne We and other independent engines am 
ey aH , t machines. 2 aod 
XKWkur wa | : | nee 
= it : 
ee 8 
. bi : ie ’ 
“HXONLSIOR” DIRECT- ACTING STHAM PUMP, Hh 7 
With Sigam Cylinder 7 in. diewpeter, Double-Apting Waigr Barrel 4 in. diameter, -Differential | t 
‘ Testing Pump, of gun metal, 14 in. diameter, Stroke 12 {n.,‘as used by the Cape Government - 
Railways for washing out and testing the locomotive: boilers. 
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é Valves prevent many Costly Breakeowns of Steam 
_ Engines through presence of Water ia.the tylinderi,: 
cee gm reraemmmmcomomaatimsis | 


cl enaaee seiner Va Vauviie SUPPLIED TO THE . 
Pinu TESTIMONIALS, - . 




















2:2 6 ser, area Eas He : 7 kei: ae 
a) pb Oo., Botidn tea From Megara. Jomn Mosenats & fons, Engineers, Holton, - 
1) Calvert and Sons comes ", Preston 89 After five in'the use of your Relief V 
ee B. om Jacks pes n Bele ors . Blackburn $5 | having appl shout oid of them, we wa are pleased te je may that ey 
hs i. Manchester 91 | have given greatest to ourselves and custome, 
3-40, . a ue xD oe » Cotton planes Prestoo a be and we thihk no steam engine le complete without them. 
ny | aioe , tae 
; : i fe : fee eee pint Eelcoctet S From Bucavar & Tartor, Castle Iron Works, Oldhans, 
nm, o 7% er-L, 19 We have muoh pleasure in bea parla to the effici 
brain Wain nd Bot, Highaus Mills, Burnley a 17 as our Relief Valves, They peel gs 4 eter pnt f 
Mr. W. Forest, Bisckbu 16 @ last four yepra we have used nearly 800 of tain with the 
Mesers. Job mn Co tnd Bons, Cotton planers, Bolton re i moat satlefectory 
oD 18 
- ti er he} ae Buy i. 4 Froa Messrs a aM Cavan oe eons, on Spinners, 
» RB, Smetourss ong ., Cotton eres coe orley 14 ; 
hie ton Spinners, Blackburn . 4d Please sénd us 20 ae Mette same an tho four previously 
i oe pa Nickens a ", 180 | Stpplicd, whioh gave us great lon. 
» ° @ull Nigan abd Oo. Manchester ‘ » &% 
ure ee MoNeugh x t, Huginesrs, Rochdale 44 From The Houiixs Mitt, Co., Marple, near Stockport. 
r. Saxon, Engineer, Manch ve We have had eight of your) Relief Valves at work for teen 
Pre Willan Brsoowall and Sons, Boginecr, Burs Rochdale = e monthe, dusing wo be time the wat owph have Jers us entire petinteceion: 
eve tham agains: breakages from the 
Hewry. G, and | pao ele inburgh 1° | prowence of water | eylinders, and can with confidence 
” recommend them, 
1" pugsee eet, ra gata, Bie Glossop . & 
Ll * of | 
Mr, James Greaves, saan A _ : . 19 | Frow Mesers. R. THompsox & Soxs, Cotton Spinners, Padiham. 
Mesers, Jo tre b nlon Found fal ates . oe 7 Send us four more 5 in, Reliet Valves, same as we have had in 
= ae tad ' i 18 use for some time; we em to anewer our purpose well, 
" Richard foal 1.1 Th tq] Prom Mr. Ruowanp Hawonta & Oo,, Rgerton Mill, Ordaall Lane, 
| ar, J Srie a8 ; Pe . «19 
le’ 10 Please send us twelve 4-in. and six Sin Relief Valves, same as 
= Was aod Ca, , Karp 6 0 Patie which ae very satisfactory 
». ‘Thompson end arnt, Great Harwood 12 
Mr, James Thongmece,, Binet ; i From sasced: R. R. Jacnaon . Broruer, Cotton Splaners, 
an Prpston ‘ , Blackburn 
core. fee aa Bana, : Please sond us £1 Relief Valves similar to 10 already supplied, 





BLAKES ‘SELF- ACTING ‘LUBRICATOR 6 TERN te Ap 
STEAM ENGINES, | we 2-wucionromoyzy . 


50, 
~~ TaakiGATOR BO - Ata ev monty exer oe uo ont enh gig 


seeap ne hin vo 
SIMPLE, ECONOMICAL, & RELIABLE, | === aes fie mis, & Co, Clarence Mii, Bollngton, 


And wilt Feed Oit, Tallow, or Sust with Grent Heputertty, pet Ti atated (with, your paleak Lahintom, which enewer on ——( TESTIMONIALS, -— 


w t 1¢ 
ee ee Einple Lubrioeor+of members dna (ligned)’ JOSEPH BROOKE, From Mr Josuva i Green reer Print Works, Watertoot, 



















ra From Tho Great Hanwoop Coan Ov,, near Accri msec aetrtiirig t me 16 
te ft Meurs. 286 aa” 7 ber 34,2 em a pi tine have only Fed thelr 
; BE» fora ers 2 inc Po pemgpnarmg ringer aon We anf covaes varnoved Natoe send ma one more No, 5 size, 
° & apply them now 
forme! onder for eight more, y From Messrs. J. ag ee ere 
From Messrs. The Houtine Mitt Co, Marple, Dear Sir,—We meee found ‘ba only ood quilloetum | Steam Traps nek 


April 6, 1879. poo eg bey are psenagetilie oto th! 
our patent Steam ine Lubricator, which we have tested against  eicngee Se ee, coeeaee ah mt one h of them 
athara re baveaeloped © best, and now hend you an order for two you, anid we are Bkely to want many mote. 
Hall Oarr, Rawtenstall, 
PRICES. Mr Jom Biaxn, Acori 


Dear Bir,—We ‘have in all fifteen of your Steam tocge at work 


No. ee Tose tome ee. various pasts of our establishment, and bave much pl a 
Sef". by in. ditto, ditto ts 200 4 bearin mony as to their entire efficiency. Since wo byt nari 
Ne Fae dit, a Pe ia. a g18 0 them we have bevn spared much annoyance trom broken joints, &c 
3 Fad sat . 8 5 0 We are, doar Bir, youre very pruly 
: ae Ge: wae 406 JAMES H. ABHWORTH & CO. 
tina & ae ; . 6 5 0 Birkaore Pring Works, Chorley. 
Bis ditto, wee by 7¢ In. 0, dio ‘ ran Mr. Buaks. wictivene 4 . 
® nb has © ies Deer ir, 0 Cane sen te as soon as o cen a 
eat io. by cee ’ te? 9 © 0 § your No 1 Steam may We are very well urtiohed. wish 


after several yoarm’ experience 


BLAKE'S FIRST-CLASS STRONG IRON CIRCULAR SAW BENCHES |... =r 2s" 


wit am Table, Hisee Pulleys, and Cast fiteel Spindle. | ux We like them very wll Wil you please forward tn two 









¥, , ok ve MYL ist 
PRIA WITHOUT SAWS esd more as early a8 YOU can. 
ae say Va ‘ Yours gruly, 
Sracnne ‘ one a ante yee gs Sime lL hwo” CHRIMTOSHER GREDRED, 
py, } | me See emesis 
yo DoT) ct Sad EURREETD ETOP in z s oe tet SER srg vee 1 i; : one of High Pressure Steam oe d 
" ay} mes " iy . &a. d. 
Lg Sa OO ein, 7g mn in, Baw, Mo, 1 alse, dnoh bore. . £10 9 
- a EA ips Sigitiane APINDLE. re om ; y ddnoh et! . og 5 9 9 
: : oe _— ean OR = Or me Bae Meh uing POO oN OD pw e 
f + » # : nH on ae we a 19 15 0 Ty 6 ee woe oe . se e ‘ io Q 8 
4 ow " os re ee ie 0 « 2 4 Splnch ,, . ws - 1229 0 
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n 4° vw 3 1 a) a os os es 0 6 ww | ” oe . sa ' . we oe we lt 4 Q 
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tay las a ee Sat ‘ , 
HE ON pee € et: ie is wig td atti oer tt ry: FCCRINGTON. L ANCASHIR 
a oe "a : ‘ ie 7 id Z: : i 4 oy nas 
( ~ ; | a a be rN . y 
ne a hey "¢ Rar eae i > a r, * 











- \ A 4 2 Tare | ph ie Ft 
rarer | ae te ry ae aT oe Fae ga? F i | NEE oo a Bead 
{ : a it Lae 44 te 
| od ar | ys 


4 
\ sm . . 
— 


d 
ee eter ect AA aR hl I Hy RP ES Se 
















Se 
nd sr. hells a7R Sa. aed D: ~ ‘ 
. AY f 3 = Pa a = tet ii } “h | 
LF ihe y . : i Memb 












== Patent Special, & General Ing bs 


FOR RAILWAYS, ENGINEERS, AND BOILERMARERS. 


pe a ce ee age ge gy hg, i 


—-LATEHE Ss. — 
PLANING, DRILLING, SLOWING, SHAPING, AND NEG MACHINES 


Bole Makers in Europe of “ALLEN'S PATENT 


PNEUMATIC RIVETTING MACHINE. 
wae Bight Tumed Shafting, Pulleys, &c. Engines, Boilers, and Pumps. 


Manufacture from the best selected Cbarooa! and 


u estar BRIGHT STEEL NUTS, STUDS, & MARINE ENGINE FORGINCS. 
and all ation conpected with ue Trade, — 64 ALL COMMUNICATIONS TO 

Te 15, DEVONSHIRE CHAMBERS, BISHOPSGATE ST., E. C, 

Orecsoting Works & Saw Milla, ee 


moor scec'mmomcar | RUSHWORTH & CO, ENGINEERS, 


axp 
VICTORIA DOOK, HULL. (Late Foremen with Messrs. Francis Berry & Sons,) 


Por ay iad Oe, rea SOWERBY BRIDGE, @ Machine Tool Ma Makers 


4 ae Lon 4 
eas od Machi Tub 
Mies mc peers ie GC ; 





of at) Ratios, 


























_ 2. WW. SOOT?s 


AIR COMPRESSOR 
FOR ALL PURPOSES. 












. ame | FOR GAA HOLDER AND 
Shee Pigs TANK MAKERS. 


—Sem 





STEAM 
HAMMERS 


-— MAKERS OF —— 


IMPROVED LATHES, PLANING, SLOTTING, SHAPING, DRILLING, | 
SCREWING, PUNCHING AND SEARING MAQHINES, 


HAYWARD TYLER & CO, 


84 & 85, WHITECROSS STREET, LONDON, — 
i. STHAM HNGINES 


COMPOUND CONDENSING 
ENGINES, md to 900 H.P, with 
Rider Automatic 
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Teurrsonn No rome No. 6841. a 


ry iJ Taw PiU aie! ey iy: eeonrena ce MY: yw aR 


wh of na Fue oe rat “he Bae MANNS 







iy ly 
fos iy 
- an ae) ae 
t ’ 
i ae ee OR 










WS HS STEAM CRANES] CRANES) 






LOCOMOTIVE PORTABLE 
STEAM ¢RANES 
#l STOCK AND PROGRESS, 


Having all the most recent im 
provements, inclu 


oe CENTRIFUGAL PUMPS 
Adapted for Docks, m, Bteel and’ | p PUMPING “ENGINES, 
or Docks, Circulating 





GRANES WITH HORIZONTAL 
CYLINDERS ARE SUPPLIED 
WHEN PREFERRED 
















































SPECIALITIES. Railways, and Iron, Steel, and 
ae Ragincering yy ote, Oe Salvage Work, &. 
STEAM and HAND 40 Supplied to the “From Rows snd mon improve hee Sno vil 
CRANES MEW DOOK WORKS, HOLL, se seat Rirats sere er a oe 
For all purposes, BLACKFRIARS RAILWAY BRIDGE DRYSDALE "® 0., 
oe eee oe eno EXTENSION, LONDON , BON AOCORD GINE WORKS, 
OVERHEAD STEAM AND Setgpen 7 FO a Se a re GLASEOCW. mi 
SHAFTING TRAVELLERS ha - em eae 1 both at Home and Abroad ow 2B Te 
br Iron, Stee), and ; - . wen nh pg toe gpg ly or Trent Turbine, 
Works, bo... Gu0 FOR PRIOLE AMO PARTIOULARS “Becti, ,  Vie 
ca SMITH, Steam Crane Works RODLEY, Rear Li tat LEEDS. 
~_~ —— are 
=F SS ew ene — = 
FREE oe — — ee 
—————— ———— eee 
a — ——— = FS Wdtee C L HKTT, Anchoime Foundry Brigg, Rugiand 
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“PATENT WIRE “TRAMWAYS PITT ee 


Of all descriptions on the Single and Double-Rope Systems ; Self-Acting, and Driven by Steam, Water, or Horse Power 
Carrying from 50 to 1,000 tons per day Over 160 ratles erected in all parte of the world. For Particulars and Estemates apply to 


W. T. H. CARRINGTON, 9 & 11, Fenchurch Avenue, London, 


ENGINEER AND MANAGER TO THE OWNER OF THE PATENTS FOR WIRE ROPE TRANSPORT, 006 


TRADE MARK 


PHOSPHOR MARCARESE BRONZE 
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{ in., 10 
ae mM ae oe ANE AN 
ren and will f avourebly com onion re with 


ir fa Tools for shipment secure 
Bis BROT coreboagagpodty 
YORKSHIRE MACHINE TOOL WORKS, 4289 
LIVERSHDGH, YORKSHIRE 


J. COPELAND & 60,, 


ENGINEERS AND MILL 


MILLWRIG 
(Buccessore to 7 NORMAN AND 00), 


Robertson's Patent Malre Sepa ating Machinery, 


TRADE MARK 














a SEiRnLaA Ww a OO oo.8 


BERKLEY STREET, BIRMINGHAM. 
LONDON OFFIOR 70, Bysoressra Sraxwr—J B GUTHRIE, Asust 


MAMUFADTURERS OF 
STOCKS & DIES, TAPS, THHST DRILLS & SCREWING TACKLE 
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ATLAS WoORKSsg | HARROW ROAD LONDON. Ww. 
ABLISHED 1821 )——~—- IR # 


exIBRICK & he yA: ith 


MACHINERY, 


Se ly tatiey, guna ~ ¢ ete 
} Ree ee : 


F css —_— Ng + % neeiates 
PRESSES, &c. i= a 7 IN MOE RUNER WILY 


nee da —. Bsucar 
YAR COMPRESSOR, 


Appfication 
néw mont confidentially recommended aq sapenior fo - 


Sole Makers ofthe HICH 
i for vei baa Lies, 


: 












This Compressor having stood the teat of ‘et 9 
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la ees A Te a ee oe 


SSE LN SYSTEM 
ane ages By the MACHINER PURCHASE-HIRE OO., 


Price Thats om appt on application, SO Prospectus on Application. Catalogues and Price Lista. 147, QUEEK VICTORIA STREET, LONDON EC 


LL ler ath ey eee a ee ilies eR rl wre Am 


NDON. 


INERY GF ALL DESORIPTIONS 
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. “Le S- sara Re 0 pee ee nn 
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ea E NEZ OLARKE, _180 tt. by 28 | peed 15 Miles an hour, Ofeft 16 Inchén = STEPHENSON OLA aaa: OLARKE, 100 ft by 24%. Speed 13 f Mites, Draft 18 Inches 


THOMAS TURTON &, SONS, 


MANUFACTURERS OF ‘RAILWAY SPRINGS AND-BUSFERS, 
Files and Cast Steel of Superior Quality, Spring Steel, S &c, as 
‘ SHEAF WORKS, AND SPRING WORKS, SHEFFIELD. | 


LONDON OFFIOSS, 80, CANNON STREET, PITY. PARIS DEAGT, Ia, RUE C Te , US. 40, KILSY-STREET 


HL ADAMSON BE=GO.... 93 
NGINEERG AND BOILER Me a eres “) 
. WEA 


Steal hanes of of all Classes, 








ee eT eR ee on 


" DAW 


FRatablished 1881 
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tan - FOUNDRY; - AVERREAD, “TRAVELLING, 
ae Warehouse Cranes and Pile. Drivers, 
sa a 
ae “Warehouse Eifts and Hoists, : 
= — “COU TAOKS, SaaTaen BLOOKS, en 
| “THE CLAY CROSS COMPANY, 
Ps = Al, L2ME, & IRON WORKS, CLAY’ CROSS, near CHESTERFIELD, ' 
Bee. surroe Oo uwz, am, ., amD STMAM COAX, : a 


PIG IRON, GAS and WATER “PIPES, and ALL CASTIN GS 


In connection with Gas and baked Medcolia, Collieries, — Pumps, &c. 
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—P. R JACKSON & COMPANY, 


STEEL AND IRONFOUNDERS SALFORD ROLLING MILLS, 















MILLWRICGHTS, eee eC. aS MA NCHESTER. 
MANUFACTURERS OF 1 ial )? WK . hee ey or leet alae 
JACKSON'S a TMNT, Castings can be 0 
! : S : through almost any Bn- 
Machine-Moulded ag it cineer, Millwright, or 
Spur, Bevel, Ci ib , Merchawt” 
- Worm Wheel we “home _ Pare sheuld be taken 
CASTINGS. 7 p's DR. Tackaon 
v5 SESE Fan oe a ! 
. or » ke a an | 
: papacy bes: | a MOULDED 
Mortice Wheals 4 ieee .* aie ee 8, 
with Machine ee : 4 al And each Wheel should 
Oe os : unseat ex 
tamed , and stéctel when 
MAKERS oF giMeEo zen Fal 30 fe 2 201, danas, tore in Zron, Reset or Brace Machony than $8,000 en rgd areat work. 4890 


 ceemniehanitendthattnaia® eantermmenmumene tberentemershalanaliiemmniymesstemabenbatabhebhietdermn™canealiiiitomes ceteettet nee neater et ee tanneainad 


_EDWIN LEWIS & SONS, 
ee ee STAFFORDSHIRE. 
LAPWEL 





" ng % 


DIAGRAM some LAP AND A. aaa 


Erg eo oot aE tio eanetloe D burrwi ) 


four times the surtage dar contact | 


er 





_ zu ___ ENGINEE RING, ttormer) §=(Oct. 31, 1884. 


ee ee eet 








The PORTHR-COLARK PROCESS 
in  Feper Mi = lence dia- ot Bend tal Telegraph A Toe 
ete Paras fi weit einer roe Sect 
oo Cosinanies at two oF of 1 800 boo Wations It ta aleo in use in pad 
woth uma, Public and other Schools, and nhvess Banucve Lad cab tinh pag 


k wells, and mets water of the Thames 


JOHN HENDERSON PORTER, PATENTEE, SUAGAIPTINE Dimnc che On LEOLIOAHIOL 


i é@ a, ToDo OM STRAW, LONDOM, Fi.C., furnishes the necessary Fiant. 





aS) THE E GLENBOIG UNION FIRE CLAY COMPANY, LIMITED, [}.2:5 


WwisrT BRAGA wT TRB, aX. ABGO 
GANTIAGO, 187T5, !. iiieue 1e7a, = SYDNEY, as % AMSTERDAM, (863,1. MELBOURNE, 1880, 8. “ataaaow, 880, LONDON, 188, I 
m. A a pth ty: gm ~." i: wee : iy 






ALI, DESCRIPTIONS | OF "FIRE OLAY GOODS. BRANDS, GLENBOIG. ctuuesra STAR, and OUMBERNAULD, 47s. 


AMBERG’S rata SYSTEM OF LETTER FILING 


TEE BEST IN TEE WORLD. 











These CABINET LETTER FILES are made in many sizes, containing as few as six 
and as many as one hundred files each, at prices 1anging from £4 upwards They are 
elegantly and substantially made, the woodwork being of the best seasoned WALNUT, 


ani the meta! parts of BRASS and STEEL, NICKEL PLATED, They are arrauged for r a aaa ETT TTT a 


any class of correspondence, and can be adapted to ANY 1equirement. Each drawer or eo ETERS ATT gs a 
file divides the correspondence very minutely on the ‘ Directory ” plan. The system is te ae % — 7 7M 
extenaively used by the Nobility, Members of both Houses of Parhament, Banka, Insu- ae 


ranco Companies, the leading Firms and Companies, as well as many Private Gentlemen. 
Any correspondence, however large, may be so arranged that any one and all letters of 
whatever date, from any poraon, can be found instantly The labor of eng, endorsing, 
numbering, pasting, binding, or indexing, is entirely chspensed with, and the saving of 
time, labor and expense over the ordinary methods 18 very great. 


FIFTEEN FLLE CABINET, with Doors, as Tlust:ated 
375 INDEXED DIVISIONS WILL HOLD 9,000 LETTERS. 


SS a Pa IRS EE EEL TER ED 
Iilustrated Cataloyue, with Testimonials, on application to 


T. CAMERON, AMBERG & CO., 


SOLE MANUFACTURERS, 
27, LITTLE BRITAIN, LONDON, E.C. 


71 & 73, Lake Street, Ohicago; 69, Dasis Street, New York 6387 


STOTHERT & PITT,L"> 


—-- EEWGINZDZES, BATH, -— 
@OLE MANUFACTURERS OF WILD'S PATENT 


SINGLE-CHAIN DREDGERS 


FOR USE WITH ORDINARY STEAM CRANES. 


Bort ~~ ze ae = ee TT 


Makers of all kinds of 


STEAM AND HAND CRANES, HARBOUR-MAKING PLANT, 
CONCRETE MIXERS, PILE DRIVERS, ETC. 


ae 











Fig. 533.—OPEN. Fig. 533. 


_ HALF-TINE DREDGER. LONDON OFFICE: 30, WALBROOK, B.C. 10 += CLOSED. 


ee oi ag ee 
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CHARLES CHURCHILL & CO., 


AMERICAN MACHINERY AND TOOL IMPORTHBR: 
21, CROSS STREET, FINSBURY, LONDON, E.C, 


ESTABLISHED IN 1862. 


x ay athe Wat, Salo eae 
ek th ON 
doe oe a oe ree ks we 





C, C, & Co. have just removed to much larger premises with ample show rooms and warehouse, and will carry a greatly increased atook of all the — American tools, 
SOLB AGENTS FOR 


THE ONLY GENUINE AMERICAN MORSE TWIST DRIL! 


WITH CENTRE GRINDING LINE, STOCKS AND DIES, REAMERS AND MILLING OUTTERS, 
seephens’ Patent Vices, Horton Chucks, Cushman Chucks, Westeott Chueks, Swestiand Chucka, Ste ley kule & Level Co.'s , Gould’ uring 
Pumps, and « great variety of New nseioaa Toots: even eve aoa One 


sad Catalogue for 1888 just lesued, 215 pages Quarto, sent on reosipt af One Shilling In Stamps. acket 
7 ‘ (THE LARGEST CATALOGUE OF AMERICAN TOOLS EVER PUBLISMED IN OREAT BAITAIN) ee gel 
ad ae Mee re ‘ huge 
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AU IC. RIVETTERS 


OF THE MOST REGENT TYPES. 


‘Punching, Shearing, 
Bending, 
Forging, Hoisting, 


AND OTHER HIGH-PRESSURE 


HYDRAULIC MACHINERY 


aap 
een 


Please Note Change of Address : 


“eee ANDERSON & CALLWEY 
“a me eee) =—sHyddraulic Labour-Saving Machine Makers, 
CREMORNE WORKS, wes 


CHELSEA, LONDON, S.W. 


Contractors to the British and Foreign Governments, 


GEORGE SALTER&C. =~ -~» 


WHST BROMWIOH, 


MANUFACTURERS OF 


Spring Balances, Roasting Jacks, 
BOURDON'S, SCHAEFFER'S, & SILVESTER'S 
PRASSORNRA GAUGES, 

COLLIERY SIGNAL BELLS, RASTRICK’S TUBE SCRAPERS, 
rn Daven OGMIOAL, SPIRAL, and wl Kinds of OCILED SPRINGA mate to order 


DYNAMOMEBTHRS 
For Teating Strength of Wire, Rope, Cement, Cloth, do. 
GOODS SUPPLIED THROUGH ALL MERCHANTS AND FACTORS 
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ESMEHRAZRE ARS 
‘FERRER RED: - 
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VALVE GFRINE 


FIIG THIS G ASIII SBE 
ih ee : 
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SVRAMBEETER F FOR TESTING WERT-ROPE. CEMENT. ETC 


ENGINEERING, 
Ss 
LIVERFOOL. 


l And BUTE DOCKS, CARDIFF. _ 


__ 18, ae | 
‘s’ and d Boilermakers’ Tools. 
SMITH BROTHERS & CO. 


KINGSTON ENGINE WORKS, GLASGOW, 
SXURS OF ALL, KINDS OF 
ace and dpe. Machines, Plate-Bending Rollers, Beam-Bending 
und Horizontal Punching Machines (with either Double, Single, or 
without Angle Iron Cutter Combined), Plate-Edge Planing Machines, 
Keal Plate or Garboard Bending Machines, Plate-Straightening 
“Haokines, Oountersink Drills, Single-Drill Verticals, do, do. 


rip ie er ‘noe an elberoxtas ox artaoaon oa 0S LATEBENDING ROLLER, 


S700 ____RASTAISAS TOE, SERSTES 
AND GENERAL 


MECHANICAL 
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| 5 1 tae, 
v tk f a 
petro $ we! ils oy 


ZLVI 


TAYLOR & CHALLEN, [am 


ENGINEERS, 








Lumps, 
&ec. 





Meaaru oun’ & Co. Pa gag par ee Are satisfied with 


ae i eebod ree timo 
“Huss cite orang — hanipion satiated 
md 


pton: ‘Ib is 
use owere. Clayton t ee eceth Lin 
We like {t very much.” Mesers. 
ngham : '' Work than 


sangre Prue. Broa., 


., Lincoln: “We think it well worth as the 
Price vie ee £1 186. As above sketoh, 22 2s. 
THER, Waiitraronoogm, ENovann, 


W. B. PALMER, 


C.IReITEED, 
BACOT STREET FOUNDRY, 
BIRMINGHAM. 


HL TRON CABTINGS, 
ps a 







GOLD MEDAL, PARIS, 1878. 


GAUGE GLASSES 





cob Ow oe | 
For Iron, Cast-iron, Copper, &. 
Goo, HILBERT MARTI 
: a the 


RED REFLECTING 
GAUGE GLASS, 


N.B.—All Glasses are af 
rset p been and mana- 
to reaist 
extreme aroaire: 


yb, FLcon evar, 
pr AlGerngate Streot, 
“LONDON, 5.0. 


eo pate 


ee 









Putty, 
Orushing 


MBURGER, 
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SPECIALITI ES: 
ORANES, 
TRAVELLE ~~ 
WINDING ENGINES, 


HOISTS, 
WinMoOmrs®s, . 
—PUMPS,— . 
MTG, HNGINES | 


COLLMANN’S PATENT VALVE GEAR. 
Cheapest and Most Efficient Crane in the Market, 


Att our CRANES HAVE TWO CrunNDER® AND - 
Linx Ravarsina Monon. 


eA mInS eee eet Et, 
SEND FOR ILLUSTRATED HANDBOOK. 5114 a 


~22(J. JESSOP & SON, = 


maa! 


BWV M. 39 ID 


Gold & Silver Modal pri @ : 
Two Ist Clare Cortifontes at (aaa me] Mme | EON |e 
Calcutta Exhibition, 1884, a } an. | se 
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nis; Gannon Street, H.C 
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THOMAS CHATWIN, 


GT, TINDAL STREET, BIRMINGHAM, 


Brock ss, Dis, AND TA? Ss. 
PATENT MAND-POWER SCREWING MACHINES. TWIST DRILLS, 
STANDARD OYLINDRIOAL GAUGES, RIMERS, 
CLYBURN, BUDDING, AND OTHER SPANNERS, 

RATCHET BRACES, TUBE CUTTERS, TUBE WRENCHES, TUBE VICES, 
/ And General Tools for Engineera, Gas Fitters, @o. ™ 
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BUDDING SPANNER. 
HahiaiT eawin mc eTnee COR 





STRAIGHT LIP TWIST T ORTLL, WiTH*INOREASE TWIST anp GRINDING Line. 
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Ce 31, POO ee NGINEERING, 


BOT TaRs BEO S., 
Percy Crane and Engite Werks, Lamb Gtreat, Peeley Rea, 














ntractors’ Engineers, 


OFFIOES— 


88, ea STREET, GLASGOW. 


TESTIMONIALS 
ON APPLICATION 


PTE aha 
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“See eee. ELEIAL TEX 2K EIBITION. 


CENTRIFUGAL PUMPING MACHINERY 
FOR IRRIGATION, 
Suitable for India, Egypt, and Elsewhere. 








SIMPSON AND COMPANY, of PIMLICO, LONDON, have on Exuzsrrion, close to the 
Water Companies’ Pavilion, a CENTRIFUGAL PUMP capable of delivermg 10,000 Tons of 
Water per Hour am 


JOHN FOWLER & CO., LEEDS, ENGLAND, 


MANUFACTURERS OF 

Steam Oultiva Machinery—Traction Engines—Patent Compound Yorkshire 
Semi-Portable and Fixed ea—Semi-Portable i gees High-Speed 
Stationary Engines—Ha , Win , and eae ful ngines-—Patent Automatic 
Expansion Valve Gear and )vernor, of engurin ee een and Safety—Boilers of all 
types, adapted for every kind of fuel and country —Steel Railway, for Sugar Cotton and Indigo 

Plantations Contractors Works, Military Depots Workshops lag Tabs Yards, Agricultural Holdings &c¢ — 
Locomotives of various gauges 


CALCUTTA EXHIBITION, i864, FIVE FIRST PRIZES. 


Budapest At Agricultural Meeting 1882—Two Gold Medals aneE Exhibition 1880—Threo First 
ore Mee 


Vienba Agricultural Meeting 1882~Special Diploma fo Dipla Ging. beb{—AGold Meda “and 
enna cultu - oma for oma 
exceliency of work of work sits : _Par iploma of Her _1878—Grand Prix Gold Medal and ott other 


ROLES & CO. 


First PRIZE for PORTABLE ENGINES, 
Melbourne Exhibition, 1881. 


PARIS, 1878, GOLD MEDAL. 
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STEAM 
A) from | owt. up to’ 
, 30 owt, Sine. 






IQ Tous Wrought iron Standard ST ZAM TONS DOUBLE-ACTION STEAM HAMMER at SirW.G. 5 Tous Cast-Iron StandardSTRAM HAMMER. 
Self- -Acting, at i. M. Keybam Dockyard, 1878. VA 1878. Armatrong’s, »Newosstle,nsed need for for Forging 100-Ton Gun 100-Ton Gun Coils, 1871. a Steel Forging at Messrs, Vickers, Sheffield, 1665 





ENGINEERS’ PLANT FOR SALE. 





LATHES, 6 in. to 20in.; PLANING MACHINES, 2 ft. to 6 ft.; 


SHAPING, SLOTTING, BORING, DRILLING MACHINES, &c. 
ALL BY FIRST-CLASS MAKERS AND IN GOOD ORDER. . 


aaron aa nn ar “a ee rn Irae a 
BSBSxmMmD WToR uLIesr To 


BOWES, SCOTT & READ, Broadway ‘ Chambers, _Westt un eater aw 
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GANDY v. REDDAWAY AND OTH. ERS. 
. Advertiemente bar bean Tine facia tn Rocanctlon with the above maton. It fe Unscefoce meomonrg for o1 00 Tatorsh Gat Da af Be ‘st ibe Aonten cptenmte to 
> GANDY v. REDDAWAY &'CO, and Others was dismissed as regards us, WITH COSTS AED BY. GANDY 6 









F, REDDAWAY & CO., the Patentees and Sole Mahors.of f ee 
om ee Baar and se tg HW Ay mano we 


re Calcutta Exhibition, 18¢4—dAwards for Cotton Machinery Balting in competition with thar Manufacturers : yer: 
Pan BF. REDDAWAYX al co. FIRST. — SILVER MED AE as 


RE cobawit's PATENT CAMEL HAIR BELTING. 
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HOMOGENOUS 
ZDWIN LEWI68 AND SONS 
Wolverham 
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Hatbora, Davey & Co 
LEEDS 
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i are om Poplar, 1RON cpa ge py nn NE PUMPING MACHINERY 
—— peeda » to twenty-six UNG AR GHINEEY For Mines wraier ler Supply, Terigs Irrigation Graving Dod 
down # 6 inches of water S nabrosted WILLIAMS ” PATENT CAPSTANS. Drainage of Pumping Purpos 
boate 534 LAND AND MARINE STEAM ENGINES. 


broods 
HYDRAULIC MACHINERY OF ALL KINDA 





abroad. 
DISTILLERY AND BREWERY PLANT 
DOMESTIC R 
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ig; xo team Cranes — ames Russell and Sons, shipped or tracked direct frou the presi. 3 
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WEST GORTON MANCHESTER. 


Civil & Mechanical Engineers, 
5-8, Chve Street, Calcutta, 
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Rev! Indian En 
G icra rs 
The course of study is arran 
employment in pinion India 
Students will be admitted in Beptember, 1985. For 
competition the A of State will offer FIFTEEN 
APPOINTMENTS in the Indian Publie Works rer 
ment, and TWO hi the Indian Telegrane poe enee 

ae particulars apply to the 8 AR Pr 

oye 


vit he an engines wiaty 
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TENDERS, 
MIDLAND GREAT WESTERN RAILWAY OF 
IRELAND 


—— 5 





CONTRACTS FOR 1685. 


Tho Directors of the Midland Great Wostern Hailwny 
of Ireland Company are propared to receive 


[lenders for the Su upp ply of 


the undormentloned ATORES Contracta 
to commence trom the lst of January next, and 
terminate on the Slat of December, 1855 .— 


No, of Form, 
1 General Ironmongery 
2 Bolts, Nuts, Rivota, and Rafl Fastenings 
8 Boators, Picke, and’ Bhovela. 
‘ Cold Sota, Crow bars, Hammers, &o, 
. Iron, Staffordabire Hare and Plates, and Wire 
4 Iron, Yorkuhire Bars and Plates. 
7 Btool Tiras ond Axtes 





8, Aprings, Stoal, and Files, 

9 Iron Caatin 

a Brass and rTubes, Plates, and Alieats 
» Ingot Copper, Tin, Lead, (dun Barrel, &o 


2 Cocka and Gasfittingn 
18, Carriage Fitthige 

14 Thmber, Slatca, &c. 

18 Hricks, Flags, Tiles, &c 
16, Uarrowa an Trucks 
17. Tool Handles 

18 Brushes and Hroonu 


19 Baskets 

20 Indla Rubbor Goods 

¥1 Leathor Bults, &c. 

22 Ropes, Canvas, &0, 

7 Lime 

24, Camenta 

Candies, Hoap, &o, 

Oils and Tallow 

Waste and Wicking 
Varnish, Palnts, Ola, &e 
Glana 

Lamps and Lamp Fittings, &¢ 
Glothing 

#2 Carriage Trimmings 

a8 Fo Blynals 


Pattorna and Sainplescan be |sapected, on application 
to the Gonoral Stores Dopartmont, broadatone station, 
Dublin, on and after the Mth inwtant, betwoon the 
hours of Tena im and four pm 

Contractorn cannot be allowed to tender te suppl 
goods to thoir own patterns, nor can the Company's 
patterns be sent away for inspection 

Forine of Tender can be obtained on propayment of 
Od. for cach Form 

The Directors will not consider any Tender unless 
furnished on the Company's Farma, nor any Tonder 
in which any alteration of tho Form has Leen made 

The Tanders to bo sont in by post sealed, and 
endorsed on the envelope, “ Tonder oh Stores, Form 
No ~~," and sddressdd The n, Broadstone 
Station, Dulin,” so aa to bo with him gl or before 
Tuesday, the 2nd December, 1844 

The Diroutors do not bind themeelves to accept the 


lowcat or any Tender, ny order 
GEO WM GREENE, Secretary 
Broadstone Atatlon, Dublin, oe 
1 


BERNESE 


81 


12th November, 1884 


GREAT SOUTHERN AND WESTERN RAILWAY 
COMPANY, IRELAND 


CONTRACTS 
For YRAR RNDING DecumBne, 1885 


woo —— i ee 





The Directors of the Groat Southern and Wostern 
Railway Compan? are prapared to recol\c 


[renders for the Supply of the 


undormentloned STORES The Contracts to 
commence from let January next, and terminate on 
Blet December 


No of No of 
Form Fonn, 
Baoskota 10 11 


Unnyea (Wrought) 
Wardwars (Sundry) 17 
India Rubber anc 

Waterproof Uoods 1 


Brooms and Brushus 13 
Brown Fittlngy for 
Lampw and Carriages 18 


Brass Fittings = for huplements 21 

Water 264 Tron Tubes and Fit 
Brana Fittings for tin 

Cas 20R Iron Wira and Wirc- 
Canvon, Watarproat work 

Roofing, and Sacks = 6 Leathor 12 
Carriage Laces 7a | Locks and Keys 19 
Cloth, Rugs, Flings, Malloable Iron 

Linen, 7H Castings 18 
Curled Hair ie Mata(Goooanut Fibre) a 
Cement and Mlastor Natia 

of Paria 4 Railway Faataninge Hr 
Cotton Waste, Wiok, His ota, Coash Scruws, 

and Xpenge Cloths & ini Waabors 1b 
ea 2 | Rain Water Pipceand 

14 ie 4 26 

Dr raallutlds Putit) | SA , Twins, an 

: Do (Ohief) hief) 3B thas 4 
Emery, &c 28 | Sewer Fipes, Fire 
Edge Tool 20 Bricks, &0, 32 
Files and Tool Stvel 20 | Bott Goods . 6 
Grindstones 28 | Btone and Bricks 33 
Galvanised Wayon Signal Wire Pulleys 18 

Roofs, Buckets, ke 23 Borewsand Spilt Pins 14 
Grates, Stoves, and Tin Plates 22 

Fe 24 | Varnish 1 
Glass 27 


Forms of Tender can bo obtained on paymont of 
6d each from the Company's Btorekeoper, at the 
Genoral Stores, Inchicore, Dublin Patterna may bo 
in at the same place on and after the 24 just., 
Detween the houre of Teh aim and Five B ibis 

The Directors will not consider any onder except 
those furnished on the Company's Forms 

The Tenders to be sent in endorsed ‘Tenders for 
Stores,” and addressed to the undersigned, so an to be 
with him befors Ten o'clock a.m , on onday, the 8th 

roximo 
‘ Tho inten do nee bind themesives to accept the 


PRANSIS b. ORMSBY, 
fai Dublia. Beore 
ovember, 1804. 168 


TO CONTRACTORS. 


ciheeen 
Il, Staines, | NEWRY NAVIGATION CC COMPANY —OHANNEL 


IMPROVEMENT, NB NEWRY RIVER, 


The Comsitee of Management of the Newry Nav 
tien Company are to reosive bil 


enders for 


Ne River, and water In 

Carin erd Lough, Ma acsordees 4 deep wat and 

pecifcationa, w oh may seen from Ten o'clook 

Pane o'clook ya the Oflce of Zax 
BARTON, , GE, oor to the Works 

Buildings, adalk. 
Tenders, upon a Form which will be suppiled by the 
ered to the und ed on oF 


The Commnissee.s do’ fo mee bind themselves to accept 
the lowest or any T 
¢ Bs GEO R. ARMSTRONG, 

a beg bordel Office, Newry. Becre 


J 101 








EAST INDIAN RAILWAY COMPANY. 
The Kast Indian Railway ¢ Sy Smpeny is prepared 


[lenders for the Supply and 


DELIVERY of the 
STEEI.-WORK, IRON-WORK, &, for two 
Girders (each 420 ft in n), tor the Hooghly 
Bridge, the total weight of steel and fron in 
the two spans pag Soe 1,050 tons, 
po per Specification and Drawings to be seen at theses 


Tunders are to be dolivored in sealed env ad- 
dressed to the undersigned, marked ‘Tender for 
Steolwork, Ironwork, &c, for the Hooghly Hridge,” 
not later than One o'clock pm, on Thuraday the 27th 
day of November instant 

e Directors do not bind tnemmelves to accept the 
lowost orany Tender 
By order of the Roard, 
A.P DUNSTAN, Scorstary, 
Nicholas Lanc, London, E.C 
J 176 


Oth November, 1884 
TO ELECTRIC LIGHT CONTRACTORS AND 
OTHERS 





Notioe is Hereby Given that 


[lenders will be Received by 


the GROSVENOR GALLERY Ppcans 4 
MENT for— 
1 ENGINES AND HOILERS 
2, SUPPLYING AND LAYING CABLES, 
WIRES AND ACCESSORIES 
8 ELECTHIO LIGHT FITTINGS 
Plang and Drawings of Engine apace, together with 
genoral conditlons of contracta, coples of Bpecifica- 
tions, Forms of Tender, and all further information 
can be had and aeen at the Offices of the Engineers, 
Meare Macusa7ig & Rraoveram, 15, Great Goorge 
Atrest, Westminster, 8 W, on and after Thursday, 
the vOth Inst. upou payment of One Guinoa, which 
is not returnable 
Nealed Tenders, endorsed ‘Grosvenor Gallery 
Lighting,” are to be delivered at the above Offices of 
the Engineers by or before Twelve o'clock noon on 
Saturday, the 20th Inet 
Tho Management do not bind themselves to accopt 
the lowest or any Tendor 


By order 
F e WADE, Architect. seed 


APPOINTMENTS OPEN. 





[)r2ughtenan. —Wanted, at 


tho Roading Gas Workg, a first rate DRAUGHTS- 
MAN, one used to the construction of modern pas 
must be thoroughly good at quantitles, 


works, 
oatiniates, strains, Jevelling, &0 pin Lent * pa 
stating ape, qualltications and 


any other particulars, to Mr EDWARD HAKEL the tho 
Company's Englnoor, Gas Works, Ltoadin 

Applications will he considered as confidential if re- 
quired J 189 


oe 


anted at eae Lge 


eee 


with thorough eaperience in des g modorn 
engines and colonial work, niust be able to propare 
ostimatos and take out quantities, one with somo 
know ledye of book keeping profurred , permanent en- 
eniont to steady man ars giving refercnoes 
and stating salary required u 24, Olflovs of Kx- 
oo 35 and 30u, Bedford Street, Strand, uae er” 
ul CG 90 


—— re ee ee 


anted, Draughtsman 
thoroughly ucqualnted with dealgning and 


0 arrangement of Gradual Reduction Planta for Flour 


Mille None but a properly qualifted expenonced 
man need apply —Addrosa, J 18, ONieces of ee 
tau, 85 an UG, Hed ford pbeoek, Strand 


AT anted, a First- Class Loco- 


MOTIVE DRAUGHTSMAN —Apply, BEYER, 
PEACOCK & Co, Limited, Gorton Foundry, Man- 
cheater J 200 


itsman . Wanted 


Junior r Draughtsmar 
to make MOUGH WORKING DRAWINGS, &eo , 


for Knitting Acros and other light delivate 
Inachinery ~ State age, wayes for 46 boura per week, 
and full SS aietlcis of education, training, and pre- 
vious employments, also when at liberts, bt A 
PAGET & co, Laughboro ugh T 201 


outh Africa. ~ A Firm of 


ENGINEERS manufacturing epeocialitics in proat 
demand, wish to mest with s House to REPRESENT 
thom in South Africa.—Address with full particulars 
toM.1M E , Offices of Exainexgine, 35 and 36, Bodford 
Stroot, Strand, London, W.0, Nb —The above will 
he held open for three months. J 208 


= oe 








ee ee 


A gents Wanted, to push First- 
clase MACHINERY ort commanding « large 
and sucocesful sale ral commission, —Addrese 

BOX 201, Poat Otice, Liverpoo! 


Ljsts of Berths Vacant or 
WANTED, Seo “ ENGINEERING REVIEW,” 
weekly 1d —E. & F. N. SPON, 16, Charing Cross, 
London , or of all News Agenta S878 





e Excavations | 
magn for a Renin Channel between | buy 


SITUATIONS WANTED. 


Waitin, cael men crea [ea 
(roa, Rogitesr. 





in an Iron, 
ing or Ain leer Je Works; has and 
aried pend fest = 
y cae ot Wiis le Oo., fercaaee Teor 
. qd 168 
pngineer ,age 40, 
J1RES BER 
of saw mail and extensive laa a oar fn cts charg 
all repairs: weil ue a ee Paro aaa 
eer ot Regina: 


Marment aa Pookiane egies 


raughteman, Weporicuced |e 


y practical, with first-class ra} 
and CR sies phe sep srience in electrical work DESIMES an : 
ENGAGEMENT — Addrem, ALPHA, Offices of Ex 
Grrmunine, Strand, London C. J 196 


bier 
Qituation Wanted, as Junior 
Draughteman or Improver; salary modorate ; 


cera four ears’ experience in shop and office : man 
certificates, and a medal for excellence ny 


cawtie, é&o.-J M 4, Wellolose London, E. J10% 
W anted, a Situation as Junior 
mie Aah htaman or a Sherglt been used to 
ne engines n begs fom 
reference —Address, aha seston Howse | LOL 


Btreet, Kennin fon Park Road, by BE. J 18 
(fireveller. Wanted by 
thoroughly practical Mechanical Enginee 
ag ntanes, active business habits, APPOINTMENT 
REPRESENT Eagineoring Firm ; references and 


recurity ven — Address, J 184, Offices of gaat’ 
35 pend Bedford Street, Strand, London, WO J 184 


Fite Wants Situation (had | Are 


the erection of machiner), to take Ben of 

ne and machinory io peer aed or otherwise , 
referonces al to ability, &o W. JONES, Littlo Chart 
Kout ae J 197 


(Contractor's: S 


ce gael an A pid ledoatte at pos 
or abroad veral years experience. — Address 
SIGMA, Officea of ENGinenping, 86 & 96, Bedford 


“Agent and 





Street, , ierand papal we, J 210 
7 ENGIN Fire emuany EGISTER,” 
o Civil, Mechanical, Murzne 


AND ELECTRICAL ENGINEERS, There are 
now on the Ronieeer the names of yentlemen duly 
qualified to h various positions as Engineers, 
Managers, Draughtemen, &c 

Particulura and Teron spe be had on application 
to Mr JAMES P MAQGINNIS, MLM E., 24, Queen 
Anne's Gate, Westminater, § Ww, 6440 


= eee eee eee 











eatle ey Kirk, Price, and 

GOU biished =) 
MEOHANICAL VAL bos is, AUCTIO EERS, AND 
meat Chambers. Aibert Bq Manchester ; and 

Be, Queen Viotoria treet, London, E.G.’ 
Hex neering Firms of Good 
pr. open to admit partners or desirous 
of selling outright, were ussted to communicate 
with tho mpdermene’ ve numbers of clients 
for such WHEATLEY KIRK, PRICE, and 
TY, 52, Queen Victoria Street, London, 

Partnerehips -—~ Gentlemen 
yee se fool doeeirous of entering esta- 
ooncerns, are invited to commu- 


Slates aes eh orsigned, who have numerous bona 
fide ivan and roqutred —W to admit euch. References 
are given and —WHEATLEY KIRK, PRIOE, 
and GOULTY, bz, Queen Victoria Street, London, &.0, 


lo Civil Engineers in practice. 


O 
T —The underslgned INVITE CONFIDENTIAL 
COMMUNICATIONS from Firms, or Gentlemen of 
standing and reputo, who are open to admit qualified 
Partners, or to sell outright 

WHEATLEY KIRK, PRICE and GOULTY, sor 


Queen Vioto ria Street, London, EC 


Gentleman of Position and 


Influence, willing to invost £500 to £1000 
with view to formng Limited Company, oan pur- 
chase Interest in invention about to be introduced for 
constructing CABLE TRAMWAYA on a new, improved 
and cheaper syste — a Apply, in rst inatanco, to er 
88, Gulldford 


J 210 





‘i Hyngineering. '— Wauted, the 
Numbers for aoe alan August rd, and 
Novomber 23rd, 1866 i Soe gaa pe 
Al, 62, Leddige’s Loddixe’s Road, “iad ne London J 
. DE igincering. — Wanted, 
Boies of Jan 11, 1884 —BState price to 
J E G, Othoes of Exarnungixa, 86 and 36, want 


Street, Strand, London, WC _. 1 
Wanted or 


] ists of Machine 
on BALE. See ‘ENGINEERING REVIEW," 

weukly 1d -E. & F N SPON, 16, Charing Crows, 

London ; or of all Nows Agents, 5 


™ —_ 





FOR SALE. 


For Sale, One Pair of 
Com 


pound Surface Condenalng 
MARINE ENGINES AND BOILER, 
1390 HP. Nominal 5290 
J GILMOUR & CO., Engineors, Glasgow. 


Fo, al The Universal Pulveriser. | 5 


ili grind all kinds of Refactory Ma’ Ores, 
hy 
Btooen a hee hg eed gy +o 


t Stock in 


for | og me ov ager 


Cerne eer Wood-working Machinery, 
Sind tet aoe Seormens hue 


fr Sale, One No. 3 Root’s 


Patent ROTARY PRESSURE Recaglycod: 
Bakers, Thwaites Brow, Beadford; only been in use 
three months. — For price and further pevtlouler 

250, Barnaley Road, SheMeld. 188 


er Sale, New Horizontal 


ENGINE, 16 in. by 80 in. Bd rence complete ; 

with governor, fiywheol, and ut Price to 
cea gut, £100 —Addreas, J. Moont & OO , a Vic. 
| Btrest, Manchoster. J 27 


Ro Sale, One Pair Marine 
ENGINES, compound surface condeonaing, 
i deserpe 14} in oid 25 in. diameter, 16 tn, stroke, 
shafting, etern-tube, and 
ae wie ‘nae new, fret-claes wor ais 
ey JAM Hae D& Oo., 27 . Martin's Lane, Deane 
Lon 





Btrest, London, 
or Sale, being superseded by 
Fr Gendstwlng STEAM HRGLES, Cylinders, 6 tn 


ree 6 in a ees — core ware pum 

at wor! ateaeory 
LONDON PORTLAN D CEMENT CO. None 
Kent, to whom enquiries muy be address’. G 


cman beta demeitacieeninrpeeelemediinls iene n aon adel 


or Sale, Planing Machine, 


1é ft. long hy 6 ft. square, with three tool- 
boxes , Latho, 16 in centres, 20 {t. gap bed, acrew-cut- 
ting and surfact Steam Hammors, It owt , £68; 





ng s 
5 owt., £76 (Manse pattern) by J Brown Son, so8! 
plote with anvil blocks, self-acting and hand 
Address, J JOHN MOORE & CO., 82, Victoria rset 


Fro" § Sale, Steel Launch, Twin 


BOREW (in a att and nearly finiabed), 55 ft. 


long by 18ft beam, Oft. Gin. deep, draught 8 ft. din 
engines 10in and 15!n by 14in stroke Now 
work fitted, can be n threo sections; de- 


signed for high er r an 
floation and ee genty 


111, Bothwell Btreet, 
Street, London 


ForSalo, TwoNew Locomotive 
oylinders It ta. “Headiaee LN ES, gaugo 8 ft. 6 in, 


coupled, 8 ft. 9 tn. diameter, and four Chesed fete 
or cylinders, copper fire box, brasd tubes, wrought- 

iron wheels, steel tyres and axon, side tanks, 800 
pain ¢, awning, hand and steam brake , spark arrest. 
is. Ral imney , taado to » first-class specifi fication tor 
onial Line and now not required —For further pas. 
ticulars apply, THE HUNSL eine CO , Leeds, 


or R. ELLIOTT COOPER C.E., 8, The Ban 
Weatminater sees oe 7 1a 


ike. Immediate Sale, at low 


prices fer cash. 
Suconp-H anp 


or brief aagetstae on air receiver, 2 a wa cylinders, 
dian: each, alr cylinder, ob n 
LANCASHIRE BO 18 tt ‘matty rt tt diameter 
Twenty HORIZONTAL and CAL EN 
cylinders from 3 to 20 In dla , second-hand and new, 
10 in, a : rod ingertiol A ‘by Fleteher, Jennings, 


and Co wheels orn 
HORIZONTAL ENGINE, 8} in by 18 In, with re- 
versing gear and winding drum, 3 ft. 10 in by & ft 


10 in 
10-ton SELF-CONTAINED che MACHINE, 


ight draught, For ree, 
to LOUDON BROTH 
ow, and 156, Upper Thamos 


K.0. 4926 | 95:ton 


ditto 
EKCLIPBE ROCK DRILL, on tripod and — and 
about 60 Ibe, Steel Toole 
A New 9 HP. CHAPLINS'’ LOOCOMOTI 


SSRiCe ae ei A 


tid 
«Pingineering”™ for Sale. Odd 


parts and \olumes.—Send particulars of your 
wants to v4) B KETLEY, 128, Colmore how, ae 
mingham 


“An Old-established "Patent 


n 

A AGENCY BUSINESS in one of the larze 
controe of indust the Northern and Midland 
District, “ be DISPOSED OF by Private Troaty.—- 
Address, J 179, Offives of Exainmuaine, 85 and 86 
Redford’ Street, Strand, London, W.0 5170 


Mo Nffodern Engineering Works 
to be LET or SOLD, aituato in Midland 
County on canal bank, and within collecting ares, of 
two important railway stations; about 4} acrea of 
land (which can be inorenséd if desired), excellent 
buildings, with steam power, maiebe torany ongineor- 
ing manutfacturin Dy Albee Be y to WHEA dapat 
ERE PRICE & GOUL Albert Bquare, Manchester 
or 62, 52, Queen Victoria f Btreet, Lor London, E E.O. J 156 


Photog rraphs of Locomotives 


ae 8 cheap on chlef lines ip Great Britain, 
ko.—Apply to 0 J BL DRED, Codar Cottage, Trinity 
Vood Grecn, fo oF price lista, J 10s 


Road, J 
A “Tweddell Hy ydraulic “Ri 
VETTER for Bale Gua, B, Goa 0 om lete 

er 


and never been 1eed.—Address 


NMERING, 35 and 86, Bodford a 
To Contractors. _— Sale, 


o First-class Patent LOOOMOTIVE EXCAVA- 
TOR, with Self-acting Grab, nearly new.—Appl 
8. H RH HODGSON, Contractor, Work a. 199 


Anthracite Coal. Perfectly 


Smokeless, For Fu Boilers, 
Nurseries and American Howse Silica 
Sand Delivored aren) een in En viaad in truck 
pe ee 


@ or 10 tons.-—Apply, 
ay Contractors and 


ee e 














Te ial 
Pogeisd 


TY ee Bia Ton Soe 


¥ WAGONS (i ree : 
= Aap JOHN PRESTON, Saw tare 


! ’ 4 


Now. 14 1834. 
CO Sale, One Pair Vertical 


ING RES 890 horse-power —Ca 
ee RES, Silhe LANCASHIRE COTTON 
GPINWING 00, Lad., Hoyslde, wear Oldham __( 407 
Ke ines, Boilers, Steam and 


ectric Launches (Wood or Steel) au 
ly . eee HENRY TIPPING CO. 
geleely Pon _ Londen, Steam Ship Contractors, &o G 


ENGINEERING, 


AUCTION SALES. 


TO RICE AND CORN MILLERS, ENGINEERS, 
BROKERS, AND OTHERS. 


heatley Kirk, Price and 


GOULTY are instructed to BELL by PUBLIC 
AUCTION, on Wapxuspay, Novemsan 28th, 288¢, 
commenaing at Ten for Eleven o'clock prompt, the 
ENTIRE CONTENTS of the CARSTAIRS RICE MILLS, 
Burlington Strect, Vauxhall Road, Liverpoel, com- 
pelsing very fine pair of modern high prossure oon 

eusi 


cra Gun Metal and Mill ng (28 tn. ayiinat by 42 in. atroke) Horizontal 
tat & MITTON, Ocsell t North, | 90 in. cylinder m Oondensing Engine, compoun 

Hitings —H : S108 with 95 in. oscillating high premure cylinder, two 

Ladywood, Birmingham. COR te tured Galloway Patent Boilers, ach 26 ft long, 

: 7 ft. diameter, fi with Smith's patent self-acting 

Ffornbeam Plank, all thick- stokers; two ditto, 24 ft. and 25 ft, long, 6 it, Gin 


large Biogaaibot {Bs to peageye o at eden 
poe Ren, Waterloo bridge Hosd 
Bediord’s Machinery Oils.— 
full 





The best and ch in the market: suoces- 

usd and most higtlyepakcen era thousands of 
sic Getta tank for pst oe spl 
elsow. are inv y for i 
‘and hundreds of tond Ade teatienonisis to 

JOHN BRADFORD & SON, Liverpool. G2R4 


Bowers { Boilers !{ Boilers {11 
rey dare tt lorie ot, Si 
or Vertical @ or 

FF. South Loadon Boller Works, Long 
Fans, a BONE, touers repaired by 


Boroug raon 
* $141 


rass & Copper Boiler Tubes, 


—MUNTZB AL COMPANY, LIMITED 
Trench W near Birmingham,—Mantifacturers of 





Selld Bre rass and Copper Boller Tubes, Oen- 
dee Phiaea! ay Woe OO, 
tens Lenton: £0. el "|  6a8 
ompound Surface Conden- 
MARINE ENGINES FOR SALE; cylinders 

10 in, snd 90 in diameter by 1Zin stroke, fitted with 


d Wileon’s patent atroular balanced and 
oe alide ba oom and link motion reversing 





oe aires ALEX WILSON & CO , Vauxhall Iron 
Frocks, Wandsworth Road, London, 8 W, B4l4 
HP. Portable Steam 


16 


with or without link 


ENGINE *'e 


meti FOR SALE on sdvantey 
ear, on advantageous 

mation reve PEORTABLE STEAM ENGINE, high 

class, new. FOR for the quality, with « 


6{t. pas Mortar Mill and a 6 ft. by 2 {t. 6in. Saw Table 
cenpiete. For price, or to view, apply to BARROWS 
ad 


sad BTRWART, Enginears, Banbury, Oxon 508 


Ffiank Locomotives, 4 or 6 
HA 


heels coupled. Specification and workman 
wal to Main Line En near Lg? Ma R.&W 
ORN, Engineers, Nowoastle-on-Tyne 
Bee Advertisement last week, page 88, 4004 





Lpcomotive Tank Engines/|’ 


always in stook or Progress WELL, 
CLARKE and O©0,, Railway Foundry, leeds, Sole 
eee e QOBGERS' PATENT WROUGHT IRON 
PULLEYS Bos Illustrated Advertisement, page $6 


Semen 


i ocomotive Tank Engines for 
Main Line Traffic, Short Line, OolHerles, Con 
tractors, Iron Works, Manvifactories, &o., from a 


superior specification, equal to their first-class Raliway 
Eryinos, and specially adapted to sharp curves and 


heavy dients, may always be had at short notice 
frou’ Messrs, BLACK, HAWTHORN, and Oo, Lovo 
motive, Marine, apd Stationary Engine Works, Gates 





head-on-Tyne 1534 
oilers.—I wo thoroughly 
First class Double-Rivetted BOILERS, 2s ft. by 


heviing exparaten tours, 604 plaies snctvinonc solid 
ex en ,» ond p Che so. 
ate, cutaide angle tron, oxcellent Abiings , guaranteed 
or 70 lbs, pressure ; ready for delivery in 14 days, 
One excellent BOILER, about 2s ft. 8p by 7 ft, 6in, 
two fives with six cross tubes in oach, fittings, ready. 
One Pollitt’s patent BOILER, 90ft, by 7 tt , two fiuos 
and Httings , guarantoed for 60 lbs pressure , ready 
One Hadileld’s patent BOILER, £7 ft. by 7 ft., two 
fiues with ten cross tubes, fittings, ready, 
QO. H. BERRISFORD, 12, Dank Street, Cross Street, 
Manchester. J 160 


Wood Working Machinery 


AND PLANT FOR SALE. 
SINGLE-FLUBD BOILER, 21 ft. by Bf fin with 
Gajloway Tubes, and all mountings and fittings as 
worked, by Bees 
16 HP HORIZONTAL ENGINE with automatic 


sapendon: 
i Peta ade WOOD PLANING MACHINE, ndmite 
n n 

MORTIBING MACHINE, 

BAND SAWING MACHINE, 36 in pulleys. 

Beveral SAW BENCHES, 

T owt. Massey's STEAM MWAMMER, and sundry 
other Plant, 

For ful! particulars and prin apply to WHEATLEY 
KIRK, PRICE & GOULTY, 58, Queen Victoria Street, 
London, E C, J 202 


New Engines for Sale at very 


Reduoed Pricos, by good Makers 





Maker Price The principles and mothora of ‘ wrtiing off” the loss arking 
One 2 HP Vertical with Bollerand ) woo g Oo, 250 | Reserve funda; sinking fami With Dingrane: Tables cad 
THE. ato ditto? ditto. | 26s ap 
, i 
LHP. ditto ditto dita... -wA0 [ovale Volastlon 66 nome by re Minds Ota ate 
pier : a Medal tte Boiler Underhiil rh aad soa Page lecality of factories 
* . a ma & rf - SPON, 1 : 
One 8 HP. Utto ditto. £110 . eld hchoes Windia 
One 4 HP. ditto Shanks | ta? Inet fsbes price 3a 6d. 
One ¢ HP, Horirontal with Boiler{ Hayward } 2x57 he Sta ility of Ships, by 
One € HP, Horizontal with Holler, J. 0. peeing emb. Inst. Naval Architects, 
with variable oxpansion, } Ruseell & Oo. £65 } Consulting Engineer, Newoastle-on- Part I , for 
and ines foundation .. the wee of Managers and Officers of ipa, explaina 
One @ HP. Horizontal. . Shanks £25 | a simple way the es of stabilit U1, for 
One® RP. ditto a { Oreree oon f 290 the use of Naval and Draughtamen, give a 
Yor further Bias ha seablltty of shige al dreughte of water pa 
TRE BRIFPOL WAGDN WOnKH Ob. Limited, of heel Sa14 
4 , Bristal, 31a B. & F. Hi. SPO, 16, Charing Cross, Landon, 


4 i 


diameter; Donkey Pumps, 6) tn. and 7 in. 
oylinde : wrought iron main Shafting, and Counter 
Shafts, Bkeam and other Fiping, six sote of 54 in, 
Grinding Mills, scson sets of 7% inch Rice Shelling 
Ston Fen Rloe Pressing Machines or Wipers, ten sote 
of &¢ In. Rice Dressing Mille, Child's Separators 
Polishing Machines, Meal Dressing Machine, iron an 
Tin Worm Conveyors or Creepors, Elevators, Exhauat 
Fans, No. 4 Root's Blower, Leather Boltiny, Back 
Barrows, contenta of Mechanic's Shop, Wood and fron 
Partitions, and other effecta, 

Catalogues taay be obtained from the AUCTION. 
EERS, Albert Chanabers, Albert Square, Masohester, 
and 8%, Queen Victoria Street, London, EC J 20! 


EREWASH VALLEY YRONWORKS 
TO BE SOLD BY AUCTION, by 


Messrs. Morris and Place, 


by order of the Mortwagees,) at the '' Goorye 
Hotel,” Nottingham, on Waoxmapay, the 10th day of 
Dacumbar, a6 Threo o'clock (prompt in the afternoon, 
and subject to the conditions to be then declared, 
THE EXTENSIVE PREMISES known as the 
REWASH VALLEY IRONWOHEKS, situate near to 
rowel] Station on the Midland Railway, and haviny 
asiding on to the Erewssh Vativy Line of Rallway, 
and the Erownsh Cana! running through the grounds 
The works compriso four furnaces, with four con- 
denaing engines, nino boilers, two donkey pnp: 
ing engines, gaa and blast ¢ubing, shafting and 
goariny , mociatig shops, cranes, Woighing machines 
stone crusher, mortar grinding engine, engine an 
other sheds, blackemith’s shop, mnlth’s ahop, store 
room, pattern room, heating stove, cinder litt, cla 


f turnpike 
stabling, onglne a be ae mane, areneionn , together 
with the ral sud sicepers 


ALSO 

Suxtren Corraans wir LAkck Garpaxs in the rear, 
Two Semi-Detacneo Managers’ Hounns fronting to tho 
turnpike road, with yardené attached, and about Two 
Acres of good building Jand 

The whole comprises an area of about hteen 
Acres, and in addition to the siding on the land 
Railway, there {a the advantage and convenience of 
the Erewash Canal abutting Epes the works, and ao 
porns torand good approach from the Nottingham 
and Iikeaton turnptke road 

The promises are within five miley of Nottingham, 
and an eaay distance from Derby, Chosterfleld, Shef 
field, Dirmingham, and other towna A very largo 
amount of money has heen expended on the works, 
which have only been in existence about twalve 


ears 

To view apply on the premises to Mr GEORGE 
BUXTON, the Manager, and for farthor culars 
to the AUCTIONEERS, Bridleamith Gato, Mr 
CHARLES ROGERS, Willoughby Howse, Low Pave- 
inent, orto Measra, MARTUN & SONS, Solicitora, Low 


Pavement, Nothingham J 22h 


STEAM PLOUGH TACKLE 


Mes. Woodman & Son, 


have been favoured with Instructions from 
Mesers T G Robinson & Co, In conacquence of the 
decease of the iate Mr Joseph Roblnaon, to SELL BY 
AUCTION, at tho Lower Mill, Berkhampstead, 
in Lote, On WRODNEADAY, 10th Novewnnr, 1884, 
practically without reserve, TWO COMPLETE 
ETS OF DOUBLE ENGINE PLOUGHING TACKLE, 
by John Fowlor & Co, vitae bald an efficient outit 
for carrylng on an oxtenalve business 
On view a week or to the Bale, by order from 
Mr R R. Norris, tho Lower Mill, ani pice hg pat or 
of the AUCTIONEERS, Hemel Hempstead, Herts, of 
whom also Catalogues can be obtained free by post 
J 180 


[portant Sale of Improved 


PAPER MAKING PLANT, including 90 In ma- 
chine, 22 beating, washing, and potching ongines, 
four revolvers , and ugual trade nisites, laid down 
by leading makers within recent te; superior and 
nearly new steam power, by Hick, Hargreaves & Co , 
via, , four steel and one iron botlers | several splondid 
Corliss valvo engincs, powerful PUMPING APPA- 
RATUS ; massive gearing and piplog (up to 12 In } 
throughout, at Sankey Mill, Karlestowa, near War- 
rington, on Srd Dackwarn and following daya On 





Sth Decumser the Bulldings and Premiacs will alvo be | , 


wei sae re condi 

articoulars ons, and Catalogues on applica 
tion to HAYHURST & TAYLOR, ‘Atotioneers, or 
FULLAGER, HULTON, & ARMISTEAD, Solicitors, 
Bolton le Mooru, J igs 


ee ee tan om eee ee ee 





PUBLICATIONS, 
Just published Domy svo, Price és 


THE DEPRECIATION 


OF FACTORIES AND THEIR VAI.UATION. 
By Ewino Matorsox, M Inst CE 












in | circles abroad.” 














MR, HUMBER ON WATER SUPPLY. 
rial 4to, half bound in Morocco, price 26 6a, 


ater Supply of Cities and 

TOWNS WILLIAM HUMBER, A i. 

Inst. CE, and Mem lnst. M.E, Wiuatrated with 

tifty double plates, coloured frontlepicce, and up 

wards of 260 wood-cuts, and containing 400 pages of 
toxt 

“The most systematic and valuable work upon 

water supply hitherto produced in English or in any 

other langu ice re J elt 

CROBBY LOCKWOOD & Co, Btatlonorg Court, E.C. 

THE METRIO AYSTEM 
Demy 8vo, price 10a 6d cloth (po 4d) 


A Series of Metric Tables, 


in which the BRITISH BTANDARD MEA 
BURES AND WEIGUTS are compared with those of 
the METRIC BYSTEM at present in U'se on thy Con- 
tinent. By C He DOWLING, CE, Second Edition, 
earclully revised 

“A Roady Rockoner for the conversion of one 
systom tnto the othar."—A thenum J 212 
CROSBY LOCKWOOD & Co, Statloners’ Conrt, FC 

WEALE'S BERIES 

New Volume, prico 1s 6d (postaye ad) 


A gricultural Surveying. By 
Professor JOHN SCOTT = With sixty two 
Tlustrations Being tho seventh and concluding 
solumoe of Scott x“ Farm Engincering Text Book, 
CROSBY LOCKWOOD & Co, Stationers’ Court, Lae 


Tm 











—_—— 





eae ed 


Srconp Environ, RAVI8RD, WITH! ADDITIONN 
Just published, 348 pp , bs hall-bound (postaye 4d ) 


'Mhe Boiler-Maker’s Ready- 


RECKONER With Examples of Practical 
Geometry and Templating For the use of Piaters, 
Smitha, and Rivetters, By JOHN COURTLNEY 
Revised by D K CLARK, CE. 

“A reliable guide to the working boller maker "— 
Tron, J 214 
CROSBY LOCKWOOD & CO , Stationers’ Court, EC 

TECHNICAL EDUCATION FOR TUE PEOPLE 
Priee Ud , Monthly, Part! , ready November 20th, of 

WARD ANS LOCK'S 


echnical Journal and Indus- 


TRIAL SELF INSTRUCTOR in the leading 
branchea of Technical Sclence and Industrial Arta and 
Proousien Comprising 

Building and Mechanical Dentin and Construction, 
Materjala used in the Arte and Sciences, Manutanturea, 
Chemical Industry, Art Manufactures, ural Work, 
and Technical Drawing and Design Fully Illustrated 
Together with a CYCLOPEDIO DICTIONARY of 
TECHNICAL TERMS 


With Part I, roady November 26th, Price &d , of 


ard and Lock’s Technical 


JOURNAL will be PRESENTED GRATIS 
A LARGE FOLDING SUPPLEMENT, 

20 in ty 80 In , comprising about FIFTY 
TYPES of DIFFERENT STYLES of DOMESTIC 
ARCHITECTURF 
Proapeotua will be went re tree on application to 
WARD, LOCK, and CO , Salisbury Square, 

andon, h C J2 


teeta 


Imtnedlately, Royal 8vo : Handsome Cloth 
A TREATISE ON 


Phe Stability of Ships, 


B 
SIR EDWARD REED, KCB, FRS,MP 
With numerous Hiustrations and Tables 
Loxpom CHARLES GRIFFIN & CO, Exctor Street 
Strand J is} 


ee ee ee ee 


Imperial 4to 2 Vols Cloth, 400 , Halt Morooco, 505 


. “" . * 
ocomotive Iingineermg and 
the Mochanism of Railwaya A Treatise on 
the principles aud construction of the Locomotive 
Engine, Railway Carriages and Railway Plant, with 
Examples, Hluetrated by 64 lane engravings and 240 
woodcute By ZERAH COLBURN and D K ULARK, 
Civil Enginoers 
London WM COLLINS, BONS, & CO, Limited, 
Bridewell Pace, E.C_ pat 
Now PUBLISHING, PrRicg $06, THR TurnD EDITION OF 


Kellys Directory of the 


MERCHANTS, MANUFACTURERS, AND 
SHIPPERS OF THE UNITED KINGDOM, being a 
Guido to the papers and Im Shipping, and Menu 
facturing Industries of tha United Kingdom, with the 
Colonies and Foreign Countries 

This work givos a vast amount of information re- 
apecting the businesa earried on betwoen the United 

ingdou: and the Colonios and Foreign Countrics, 
ahowing the description of ¥, and the amount 
thereof, exported to each oolony or country abroad, 
tho British "aon whence ahipmonts aro made, tha 
Merchants, Factors, and Shippors at the various ports 
and towns in England, the Slanufarturcte of tho prin 
cipal goods exported, and the Morchanta ond others 
broad who are Importers er Buyersof Britinh goods 
It also gives complete information as to the various 
descriptions of goods, arut the amounts thereof, im- 
po from abroad into this country, with the names 
of the Merchants and Shippers, and aluo the manufac- 
turers at the principal towns of the goods imported 

Tia Timms, 20th September, 1534 —'' It fs almoat 
exhaustive as o guide tothe ship ing and manufac- 
turing industries, both export and import, of Groat 
Britain and Ireland ” 

Dai.v Crrontc em, 12th September, 1884 — “ Mer 
chante and manufacturers of all kinds will And the 
Dinwcrory a valuable guide, whether their Intcrusts 
are concornod jn cxporta or imports ” 

Datiy News, 17th September, 1834 —'' Tt shounds In 
fnformation of the kind which merchants, manufac 
turers, and exporters are constantly in need of Its 
scope, however, is not confined to the clasecs who In 
this country have business with the oolonies and foreign 
parts, but Includes also the principal merchants abroad, 
80 that tho book becomes a tolcrably complete guide 
to the Import and export industries of all oountrice 
with which Great Britain has any mercantile relation, 
and vice versa” 

EUROPRAN Malu, 20th September, 1884 —-‘' In collect- 
ing the names of foreign and colonial firms—a taak of 
considerable difficulty, aa will be understood-~-Meesrs, 
Keliy have had the assistance of the British consuls, 
many of whom have given personal testimony to the 
important service this Directory fulfle in commercial 


London KELLY & 00., Publishing Office, 51, Great 
Queen Street, W OC 

Branch nga rie, trea Broad Street Corner 
Manchester, £5, Brown Btroet, Sheffield, Qentral 
Chambers, High Street; Newcastle on-Tyne, 7 and 9 
King Street, 337 


- 








_ 


Pantalones 
our Mills, and grinding in general. 
~pemy avo — Price 1s., 


Mounted Papers, Continuous Papers, Pencils, Pens, &o. 
&0., at free. 


So., at reduced ples and prices free. 4041 
(jcorge H. Firth, Engineer 


ko. Cierk's Gas 


HI 


, me. 1d. 
he Roller Mill Annual, and 


MILLWRIGHTS' ALMANACK FOR 1885. 
Rules, Tables, and information conceral 


ny 

J DONALDSON, 17, ‘ater Ktreat, Liverpool. J BD 
., por post, le lid Li) 

of the Battle of 

rin tho History of the 

Published 

and to be 


ihe Story 


PORT PAIB <A Cha 
Future Reprinted from ‘ bears " 
at 85 and 86, Bedford Btrect, Strand, W C., 
had at all Bookstalla and Nows Agente. 
Piet “Post free 7d 

Summary of the New 
PATENT ACT, 1883 W LLOYD WISE 
of Lincoln's Inn Fields, London) Membor of Counall of 
e Institute of Patens agents, M Inst. M E,M Iron 
and Steel Inst , Assoo Inat, © E., Assoo Inst NA. 
Reprinted from EnGinwarine 
London. Offices of Exuinnsnina, 36 & 36, Bodfard 
Street, Strand, W G 4781 


Just published, Impurlal 4to, Was fa in paper covers, 
cloth 7s. 
of 


[the Petroleum Industry 


ROUTHERN RUSSIA By Cli MARVIN, 
Author of ‘The Ruemans at Merv and Herat,” “ Ro 
connoitring Central Asia,” ‘The Russian Campalyn 

st the Turcomans,” & (Reprinted from ‘kh 
ginvering '’) 
Offices of Exainanine, 35 & 86, Bodtord Stroct, Strand 
{*ENGINERRING"” SEREES.) 


Will shortly be published, to, prico 30s 
VOL. uo OF 


Glectric Ellumination 


Diustrated by about 1,500 Figures 
{PARTLY ARERINTED FROM BNGINERRIAG 
By JAMES DREDGE, Dr M.F O'REILLY, & H VIVABBZ. 
Edited by JAMES DREDGE. 
a ae tt ee 


Thies Volume will contain 


1 Electrical Measuroments 2 Photometry 3 Dyna 
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MISCHLLANEOODS, 
Patxyts, Drarava, AND TRADN Marks AcT, 1888 


In the matter of Letters Patent granted to 
Dayib Hintex, of Troon, m the County of 
Ayr, North Britain, for an invention or ‘‘ Im 
“ provements in apparatus for cleaning. or 
*sorubbing the aides and bottumns of shi 
‘afloat’ Dated 11th September, 1583. No. 
4340, 


otice is Hereby Given that 

an re Pe hap been made by the mid 

DAVID HUNTER, and ALEXANDER DONALDSON 

SPIERS, and ARCHIBALD sOOTT BROWN, Aas 

signocs of parts of the sald Letters Patent, for leave 

to amentl the Specification filed by the said DAVID 
HUNTER in pursuance of the ssid Lettors Patont 

A copy of the Bpocification as proposed to he 
amended can be Inspected at the Patent Office, 265, 
Southampton Bulldinga, Chancery Lane, London, 
WC, and fill dutails of the proposed amondment are 
contained in the Official Journakof the Patont Office, 
publiahed on the 7th Noveniber (pages 10z¢ 40) 

Any Persons intending to eppowe auch Spplication 
must teave particulars in writing of their objections 
to such proposed amondment at the Intent Olfiee, 
25, Southampton Bulldings, Chanecry Lane, London, 
WC, within one nionth from the date hureof 


Dated this 7th day of November, 1984 
(Signed) H READER LACK, 
_ Comptroller General 
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Patents, Destine, AND TRADE Marky Act, 1893. 





In the matter of Lettoera Patent granted to 
Qkokagu Weatinanovsakx, Junior, of Pitta- 
burgh, lennsylvania, in tho United States of 
Amencea, for the inveution of * Improvementa 
“in apparatus for working brakos, and com 
* muuleating sigoaleon railway traing ”’ Dated 
Int May, 1874 No 15d0 


otice is He~eby Given that 


the said GEORGE WESTINGHOUSE haa ap- 

lied undor Sections 18 to 21 of tho Patents, &c , Act, 
883, and Kules 48 to 50 of the Rules made therounder, 
for lease to amond tho Speciffi ation Aled by him in 
pursuance of the sald Letters Patent 

A Copy of the Specification aa propor to be 
amended can be in ted at the Patent Office, 26 
Southampton Buildings, London, WO, and full 
dc tails of the proposed amondinent are contained in 
the Official Journal of the Patent Office, published on 
the 7th Novembor (Page 1029), 
Any Persons tntending to such application 
mouat leave particulers in writing of thelr objections 
to such proposed amendment at the Patent Office, 25, 
Southampton Buildings, London, WC, within ono 
month froin the date hereot 





Dated this 7th day of November, 1°84 
H, READER LACK, 
. : Comptroller General. 
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DELIVERY London Representatives, Measrs MANLOVE, ALLIOTT, FRYER and CO, 60, Queen Victoria Strect, EC 
NOTTINGHAM--Mancove, ALLIoTT, Fryer & Co, Bloomagrove Works 


SHEFFIELD-—J Jbewnurat & Son, 70 & 72, Atterclitfe load ie 
BSTAFLORDSHIRE- Frep SILVESTER, New castle NEWPORT (Mon )—Dvp8 Steet & Co, Tredtgar Place (Newpot) gi 
GLASGOW—H Branrrr & Co, 181, Hope Street CUMBERLAND —1 Heatrons & Co, Workington 


LIVERPOOL—T FP Ricnanns, ', Kalthoure Lane 
LEEDS— Mtesarn J & W SNOWDEN, inginecrs, Park Row, 





LEICLSTER—F rank AsHAYLL, Engincer, 10 Lrakine Street 
| BRADFORD- Mr C Brin, Pneinecr, Deeds Round 


MODERN MACHINE TOOLS. 


BROWN’S PATENT SCREWING MACHINES. 
ice! he ee DUPLEX LATHES, for Heavy Cutting in Wrought tron and 
ee 

MILLING AND PROFILING MACHINES, for Locomotive and Heavy Engi- 
neering Work. 

SPEOIAL BRASS FINISHING MACHINERY 

IMPROVED PLANING MACHINES, up to 10 ft square. 

siete SPECIAL MACHINES FOR LOCOMOTIVE ENGINEERS 

alla PATENT WHEEL-CUTTING MAOHINES, for Cutting any number of Teeth 

or without Ohange Wheels. 


ales TW rea S, for Turning and Finishing Studs, Screws, &c., from the 
O ar 


» KENDALL & GENT, MANCHESTER. 


AGENTS FOR THE LONDON ss a & PRINCE, 165, Wacsrook, E.C. 
AGENTS roR AUSTRALIA-LISTER & CO., 30, Kina STREET, MELBOURNE. 4245 
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BROWN'S PATENT SCREWING MACHINE. 
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or ene 


cy in San ha PEN ee ae hay: —— ae hee ih none vas ne 
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‘GASK-MAKING 1 
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FOR WHICH A A GOLD MEDAL HAS JUST BEEN AWARDED AT THE FISHERIES EXHIBITION. 


A. RANSOME & CO., STANLEY WORKS, CHELSEA. 


GRO TION. = The: notorions eeovem of A essen Se uk and Barrel Machines having cansod them to be by other Engineers, Purchaseia 
___aread mares Dooperag age Machines they may be offered do not inf age je any of A. B. “& Oa Patent  & 












Canting Baw Maohine. Dimension Sawing Machine. Pattern-Makers' Bench. Pattern -Makers’ Lathe, Planing aaa Jointing Machine, Saw enerpecer: 
{ILLUSTRATED OATALOGUE@ FREK ON APPLIOATION AT 


eano'saws. | OAKLEY WORKS, KI KING’S ROAD, CHELSEA, S.W. | MAGHINERY IN MOTION 


ee 


WALKER BROTHERS, 


ENGINEERS AND BOILER MAKERS, 
PAGEFIELD IRON WORKS, WIGAN. 


WALKERS’ PATENT 


AIR-COMPRESSING ENGINES 


Yor COLLIERIES STEEL WORKS, &., and as supplied to HER MAJESTY'S GOVERNMENT for INDIA 


WALKERS’ PATENT GUIBAL VENTILATING FANG, 


For Mines, Collieries, Tunnels, Sewort, &0 Diameters from the smallest ise up to 50%. With Aimple or Compound Condensing Engines, My 
MAKERS OF THE GUIBAL, SCHIELE (his latest Patent), and WADDLE FANS. 


LOCOMOTIVES, STRAM HAMMERS, Patterns up to 20 tons, FORGE and ROLLING MILL PLANT. WINDING, HAULING, and PUMPING ENGINES. IMPROVED FEED PUMPS for BOLLERS. 
STHAM OAPSTANS, Patterns for lifting up to GO tons. OVERHEAD TRAVELLERS AND OTHER ORANSZS, 
eS AME VIRTTOAL, STATIONARY, AND LooonmtorTrivad So 
fron and Stee! Forgings. Horizontal and Vertical Bagines, Condensing and Noa-ondeneing,  Deots, Cieders, Bridgve, Fit Onzon, doo., and all kinds of fron and Steel Work. 
a a a oar ais 


WALKERS’ Patent, as adapted to Bessemer Blowin ng Engines, is now in successful operation at the 
following Steel Works, and is about to be applied to other Engines for similar purposes :-— 
Messrs. BOLCKOW, VAUGHAN and CO., Eston, Middlesbro’. 
The DOWLAIS IRON CO., Dowlais. 
. CHARLES CAMMELL and OO., Cyclops Works, Shefleld 
The DARLINGTON IRON and STHEL GO., Darlington. 


99 

The NORTH-EASTERN STEEL OO., Migal : 

And to nearly 200 othet Engines for a variety of purposes inromghout the oy a, ote, 
"pris Sataciad Vidves © Seuss Mae ee : ta 


The advan afforded by the s Se be ee eae baa 
= hy bi Vere aisee or tee y Ae or SS eee ee “4 shee ae x 
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ois DDEGICG -x.A we. 








7 ne HOPPER 
2: | DREDGERS 
iidie| With all the 
| most modern 





to Paise up to 
1,000 Tons per 
hour, and carry 
oe thelr own spoil. 


uited for River (am 

Bar ,Canal 

woes ay eee oi 
desoription. a 


——- i——— 


For Particulars a fo H. McINTYRE & CO. PAISLEY Y, near GLA scow. 


BRAKE WORK. 
LIGHT FORGINGS, |wssor scnorden 
GLASGOW HYDRAULIC FORGE C0., LIMITED, Sentinel Works, Polmadie, Glasgow, and Canal Road, King's Cross, London.“ 


R. HORNSBY & SONS, Ltd., 


[sergubished’) General and Agricultural Engineers, lronfounders, denaienes &c. abliah 
-——— MAIER OF --— 


IMPROVED STEAM ENGINES OF EVERY KIND, From | To 100 uP 









ee 
penal atta as 


PORT ABLE HORIZONTAL STATIONARY 
With Ineide or Guteide Cylinders. esd ty conpeund, with or 


Compound Undertype Stationary 


And with or without Condensers 


HORIZONTAL WINDING ENGINES 


Both Direot-Acting and with Gearing 


TRACTION ENGINES. 


SEMI-PORTABLE 


With Inside or Outside Cylinders. 


VERTICAL 





With Crose-Tube Botlers, 
ee { ! 7 Sal Ton x ay, _ -_ | FORNSBY'S PATENT 
VERTICAL 4 Ae _ - At | Vi Automatie Expansion Gear 
‘With Verttoa! Tubular Bollers. eit y : Can be fitted to most of their Engines, 
| \ "oy 


or os 


LePROVED eouvanna | eTeAM i sere fa Linder a to rt EP, gin Gaia a to 35 HP. 


BOILERS: “Lancashing Cornish, ardal ie Rabe cicitular Kigg-Ended, ste,, ate. 


The New Hornsby 1884 Twine Binder, winner of the Pint tiny of 2100 of the R.A.8.E. at Shrewsbury fee ith to the 18th, 1884), and the First 
Prize of 210 of the Highland and ae poo Society of Scotland (being the two largest prizes ever offered), besides other high-class Awards, 
roe Partiesions of 0 mg ss TOR arg Weer ety Rat Le Prp henge ha, pte rnp Dr 
hsesoenes arian MALEAMLE MOE & STEEL OF PATTERAE TO BLT EPERY VARETY OF WORK AND MADE TO LOOAL PATTERNS If DESIRED. 


ortant Exht and Trials since 1874, R. HORNSBY & SONS’ Specialities have gained 69 GOLD MEDALS, !26 SILVER M 
mt the, mestinp oreee : $23 FIRST PRIZES, eons which the Peiowines are extracted :— Sane and 


AMetEnpad Exurprriog~-TWO GOLD ann ONE SILVER MEDAL. Care ela SOROULEORAL pon Tie FIRST ee es 
Execrurca, EXuIstrion, Carusat PAieox GOLD . ATIONAL AGE URAL Soocrery or Vicroria— IZES. 
ital ‘Rativastior— awake vom Ganrnst Contacrion ee ag ~~ Nelepiacae als PRIZE (GOLD MEDAL), yor Cotzgotion oF 
Sroser Is Lereneastovat n—FIRST DEGREE OF MERIT ros Raargms, | Nevrcuatin Bary, Francx—FIRST PRIZE (GOLD MEDAL). 
§ Moerman AND Frovany, axb Hiomty Commanven ror Enouias axp THRasuans, Canpona Ta1418, SPain—FIRST PRIZE, GOLD MEDAL, to Brypxr, besides other Prizes, 
Nik te seas a Bini arcane Beans 


ANAS 


a  serrrinG.~TE rROM WORKS, GRANTEHADM. “| 


ie pos a, yomnaas STREET —{Telephone No. 1204.) South African Depot ; EDINBURGH BUILDINGS, DOCK ROAD, CAPE TOWN, 
aye le ‘ a ‘ * 











: ENGINRERING. ee ee io Bia - ee” 
ann PISTONS HILL & SMITH, Brierley Hi Hi TROnWORKS, i = Dudley 
Bey COILS 


FAT GINGS 





— mm, {Marine & all kinds of Steam Engines & Machinery, both in Iron & Steal 
cr nee SHAFTS UP TO 15 TONS WHIGHT. 


Sec | LOCOMOTIVE AILES and RAILWAY CARBIAGE BUPFER FOROINGS, 


LONDON OFFICE: 118, QUEEN VIOTORIA STREET, EO. 








Perfect ier ks Enduring Darabally and elasticity, 


rn KERR, STUART AND CO., 


ENGINEERS, LONDON : | GLASGOW: 
Ate the BOW ERBY BRIDGE: rem | 20: BUOKLERSBURY, E.O. oer & ei | 15 & 17, ROYAL EXCHANGE 8Q, 





PA 
OOILA, which oan be had from ¢ inches diameter up 
BP ATE 


to 190 inches diameter on Sery abot i notice, Makersof | (aa = 
the Piston complete for Land or Marine 0 Work, and | fae 
LP tabl 
FOR. MINES. AND 
PLANTATION®, e 


See 

ener: 37, Walbrook, EO. | 

AGENTS: A A. Rickasy, Bloomficld Engine Works 

EMERY AND i oo ee _ K WAGONS & LOCOMOTIVES 
EMERY CLOTH | : i Nan FOR ALL CLASSES OF WORK. 
“ACTON & BORMAN | fae ot ae Peon STEAM LAUNCHES AND STEAMERS 

12, BE Dok | ERR & STUARTS PATE Specially Designed for Light Draught, 

MACHINE TOOLS. RANSOMES, SIMS & JEFFERIES, LIMITED, 


Bunderland, and at #6, Hopetown Place, Glasgow. 
Hawrnogse & Oo., Engineors, Leith 6102 
Orwell Worke IPSWICH; and 9. 9, _Gracechurch Sivece LONDON. 
A. EARNSHAW & (0. MELBOURNE INTERNATIONAL EXHIBITION, 1881: 


Orown Works, Booth Town, GOLD MEDAL for Portable Engines; GOLD MEDAL for Vertical Engines; GOLD MEDAL for Thrashing Machines, 
HALIFAX, YORKSHIRE. : wT 


MAKERS OF AUPERIOR 


Slide and Sotew-Outting Lathes, 


PLANING, ALOTTING, DRILLING, PUNCHING 
AND SHEARING MACHINES, &o 4701 












oe 











ge rt 












EVANS & 00.'5 PATENT 


jaggy rer 


Will break Ton 
To hour 






a COST 
Ing b hand, it 
secures the greatest eoonomy i malting: 


JAMES EVANS & 0O., 


FRUMPET STREET, GAYTHORN, MANCHESTER. 








“STANLEY 


MATHEMATICAL INSTRUMENT 
MANUFAOTURER 
%> H.M.'s Government, Oounoll of India, Science and 
ant Department, Admiralty, &. 


Mathemation!, Drawing, and Surveying Instruments Laving Machines 
sy ech oveae Spline one ae Tepes Rats 3 pa een ane. fn free epaney ede high epee z 
ah most 
Price List post tree. Mngtne Divider to the Trade. orgy by Coat Saeon Se 
AAdreas : eran pe soeaees A FCG. Fiotee at an Seance eounaes rae over Milling, Planing, or Turning MEE nee ae 
“ay \, i as 









CN a ape nee mae ne x ame 4 ae fs Tray EE - not 7 . ie oy 
‘ Js 
4 ' 4 Pe ui 


Beret - | pe Ed Oe 
_  ENGH ZERING: 1z 
perme ener nmr serene eer nsrsrestrapesntceereneerperepenear treater ee as ea eatndemens trenton tnquneibanedlinoryonierriser 


4 Ee UNIVERSAL” CAS ENGINES 


Have secured Testimonials for 

SIMPLICITY IN CONSTRUCTION, sdb ga | 

PERFECT RELIABILITY, ae as » 
LOW FIRST COST -» EFFICIENCY, (—_————— 


From PURCHASERS - IN ALL TRADES. 


















Bealth Exhibition, Stand No. 1,251, Western Annexe, 


SEND FOR NEW PRICE LIST. 


Gereey |T. B. BARKER & CO., "i2ren” wot,” 
S ic) _'SOHOLEFIELD STREET, BIRMINGHAM. 


WHEELS. ~~ (CHAPLINS’ PATENT CONTRACTORS’ LOCOMOTIVES 


sree Narre ig! nae sizes, for TO BY MORSAH-Fro wR. 
+] 










Wagons, } Can be made to suit any gauge from 2 ft. upwards, ® and aro specially adapted for steep incliner and quick curves. ‘They 
== ne on ree ra rete Pease Caos Maa aN 
‘WHEELS. rae Stoam Cranes, Portable or Fixed, for Wharf or Rall, Steam & “Hand Derrick & Overhead Travelling Cranes, 
Large § Btock bets on hand. te ie HOISTING AND PUMPING ENGINES, IMPROVED STEAM EXCAVATOR OR ‘ WAVVY,” STEAM ROAD ROLLERS, 
ing Re Bpecial Orders ' |. And others of our CHAPLINS’ VERTICAL ENGINES and BOILERS alwaye in stook or progres 
execu at the shorteat notice. cae 


0——— 
PATENTEES AND SOLM MANUFACTURERS: 


Y ALEX. CHAPLIN & Co. Cranston Hill Engine Works, GLASGOW; 


raion Om APPLICATION, A ees xv _ 63, QUEEN VIOTORIA STREET, LONDON, £0.“ 


SMITH, PARFREY & HIMCHINGS (J AYTON ‘ON, HOWLETT, VENABLES, 


PIMLIVO WHEEL WORKS, a118 
BUCKINGHAM PALACE ROAD, LONDON. ENGINEERS AND IRONFOUNDERS, 
ATLAS WORKS, HARROW ROAD, LONDON, W. 


W. ROWLANDSON, sei HSTABLISHED 1621. and 
182, Boundary St., zs IRON 
a Zz tomas |BRICK & TILE / wie 


——MAKER OF-~-- 
Of best London quality 


OIL MILL MACHINERY Pine Machinery, Ba elt ay for ENGINEERS, &c. 


AXLES AND SPRINGS SUPPLIED. 










On the old syetem, or the =| PRESSES, &c. =a, 2 At oo — wa EDGE RUNNER MILLS, 
OIL BOILING PLANT,| aes SUGAR 


Machine Moulded Wheels, [i ”“Apovisation MACHINERY. 


POLLATS, SEAPTING|yigtesetin “HICH SPED” AR COMPRESSOR when 








ENDLESS BARD CONYEYERS, This Compressor having stood the test of ten years’ practical working is now most confidentially recommended pe superior to all 
AND ALL KINDS OF MILLWRIGHT AND ENGI ae CCC eres, —Send for New Prico Lists _ Te ae ION es 
NEERS' WORK, 6278 


BR Rusnworth & G0, 


(Late Foremon with Mesars Franols Berry & Sons,) 


tage d am BBY Enginoors & Machine Tool Makers, 
bot mame — SOWERBY BRIDGE, YORKSHIRE. 


MAKERS OF 


Improved Lathes, Planing, Slotting, Shaping, 
S Drilling, Screwing, Punching and Shearing 
oe . : Machines, 


WV = AG VAL L 











on | mee Plate Bending Rolls, § u a 
LOCOMOTIVE 5 p oad T Int Banding Mer eae 


+ i ‘ ', 
POR? \B E RAILWAYS t SPECIAL MULTIPLE PUNOHING AND 
a ae SHEARING MACHINES FOR GAS 
HOLDER AND TANK MAKERS. 
STEAM HAMMERS, 
Geared and Steam eens 
Machines, 
PLATE EDGE PLANING 
MACHIN 


S, 
For Boller Makers and Ship Builders, 
$108: 





JAMES GOGDWIN AND COMPANY, 
lronfounders, Builders, 
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PRESSES 
WELL ee 
TOOLS 


rit eee Xe E COMPANY, 


=| 1844, CGOATBRIDPGE, NHAR GEASBGOW, 
gente 


BE LA LAAA 


== IRON&STEEL BOILER TUBES 


: ==. =/THOMAS PERRY & SON, “icf BILSTON, ENGLAND, 
Fe, CHILLED & GRAIN ROLLS. 


Up to largest sins, turned for rolling all kinds of motel. 
PERRY’S PATERT , MACHINE. MADE WHERZLS, by whish perlect 
curagy is 
STEAM, siaaine: : sa ENGINES, with patent adjustatle 
apring p istonn, 


and all kinds of ROLLING MILL 
; PUNCHING & SHEARING Rr orRy every description. Flour Mill 


and other Rolis Ground ea Polished 






BNA WORKS, 



















Drawings, Specifications, and 
Estimates Supplied. 





EMPLOYERS LIABILITY ACOIDENTS. 
ALL ACCIDENTS DURING EMPLOYMENT, 
GENERAL ACCIDENTS. 





,TACILITIER FOR BOILER INSURANCE. 


the Employ: ers Liability 


ASSURANCE CORPORATION (Limited 
Capital 2 by Pilates Btreet, Londen, DO. 


Magen: 


at ‘THE PATENT SOLIDIFIED OLL 


sca eater meee prnine otareet | For Tubricating Ordinary and Steam-heated Journals, Engine and Steam-Hammer Slides, &. 


£1,000, Fully su £500,000, 


wages a6 fs, per oan a 
__iainond teen be Gumatal AOD ya srw with boone And for use wherever Tallow or Suet is applicable as a Lubricant. 
»Colactive Fidality Guarantee Policies tor any num THE OHIEF FEATURES OF | THIS LUBRIOANT ARE— 
tor Agspeies invited, 1 ITS HIGH MELTING POINT—£1¢" Fah. 2. THOUGH SOLID IT I8 SOFT. 8. IT 18 PERFECTLY NEUTHAL. 6, I? LASTS FOUR TIMMS AS LONG 48 TALLOW, 
A. BROWN, bio SAMPLES, Beir “ a OF rT ON Tes TION. 





FACTURE 
a A. B. FLEMING AND COMPANY, LIMITED, 
GCGAROLILNH wFrPARE, DDPDWiINRw 


LONDON: 46, WHITEFRIARS ST., FLERT $T.,E.C.; CITY OFFICE: 188, PALMERATON TTL ‘BISHOPSGATE ah B.C. 





H. FORD SMITH 
| eee PER MINGE TRE E. 
Seddon Street, Salford, MANCHESTER, BIRMINGHAM: 66, GEORGE 8 ET, PARAD 


PINISHED, PLAIN, # HEADED KEYS 
TAPER PINE, 810g 








READING IRON WORKS | 


“fearea” WESTON’'S 
| “PATENT GEARED* 


PULLEY 
) BLOCKS. 
The Hew ° Geared” Blocks | : ' 
AL cribs Soon als ulrougtonn tnd ESTIMATES FOR ALL 2a 
KINDS OF IRONWORK. “=GREE 
SAFETY — 
HOISTING MAOHINES. SAE at SS, etek Vee ited pee eta 
With the “Parare Guang” Bicoks : —_ Sole Makers and Patentees % ; ay, : a, . i 
@ man oan lift from 8,600 to 4,000 Ibs., fees 
or the of the . 





g0L EB MAKERS: 


OH CROWLEY &C0,,' Sheffield. 


Pionse give the Name of 





pony ant figs? ares ae 1 vn : tae a 4, “ nary 14 





ae be dda as 





balipaimguitetianieehinhl dl Gna iLineenetatte tee te nt 








_ERGtHaHE ENG. | a 
| Dp 


arse ufiein cer ager, STONY STRATFORD. We. ree mae 


ar A ie 7 ST. HELENS, E.0) 













» RE e * aa ri MACHINERY 

| wal ae ae oe MB El acleleee constructed for Boats 
LAUNCHES aed a rs Built Abroad. a 
stbbid tel YW ain fn oye ere 


BUILDER. ¢ OF. ST ST. EAM TUGS, AND LAUNCHES |Szage 


S T ONE BREAK E 


5108 


GS for towing Barges and Lighters. ss 


= “MILLER TUPP & ROUSE, 


vey vy Sa. gg: «Steam Launch Build ers, Creek Works, Middle Mall, Hammersmith, London. 


ne ee ee 












WARRINGTON WIRE ROPE WORKS 
LIMITED, 


Haan Orros—18, GOREE PIAZZAS, LIVERPOOL 
Woase—WABRINGTON. 
CONTRACTORS TO THR ADMIRALTY. 
Manufacture from the very beet sacked Oharooa! snd 


MARINE & GHNERATL GIN GIN EX EOER,, | teins of Round and Fat We Ropes 
BLYTH FOUNDRY AND ENGINE WORKS, BLYTH, NORTHUMBERLAND. om wiibipe” Rlgying, Signal 





Lacan ud oil aiaiciee Oe ea ait 


THE COVENTRY CHALLENGE DOUBLE-ACTING RAM PUMP. fae aay Sn ° 





LIMITED, 
» SOLE MANUFACTURER: Creosoting Works & Saw Mills, 
The Best Ram Pomp inthe Market J. HAT T ON,) eon 00" csr; 
SUITABLE for all PUMBING PURPOSES. : COVENTRY. ALEXANDRA DOOK, GRIMSBY; 








PRICE List AND TeaTIMONTALS OW APPLICATION, é ieee VICTORIA _DOOK, HULL, 
a For prices apply to the Head Offloe, 17, Grageshurrok 
Street, London. 6186 


=. We. ee 


AIR COMPRESSOR 


FOR ALL PURPOSES. 









BACK VIEW OF PUMP 


hs pez 


B 


Baste rw 


1 fo =. sere = en ee 
ol eee = 5 Ete 


MACHINERY of all pasndons may be Purchased by Deferred Paymenta upon the 


PURCHASE- “HIRE SYSTEM 








From THE MACHINERY PURCHASE-HIRE CO., 


seat on Application. Catalogues and Price Lists. 147, QUEEN VICTORIA STREET, LONDON, E.C. 5808 


DAVIS AND PRIMROSE, 


ETNA IRONWORKS, BANGOR ROAD, LEITH, NIB. 
IMPROVED DOUBLE-ACTING | 


STEAM HAMMERS 


FOR FORGES, SMITHIE8, STAMPING, &o. 
AWARDED THE 


| FRST PRIZE AT SYDNEY EXHIBITION, in, 
is PUNCKING AND mee acti eer al 
‘SEGEPRUILDERS’ AND BOILER MAKERS’ TOOLS, &o, 













I; : 


arte TELEPHONE No. 684). 
NLA" —— 


ROOTT & SON, ENGINEERS, 
44, CHRISTIAN STREET, LONDON, %. 0m 











sacmmretrenih 
STEAM CRANES . 
IN STOCK AND Prodaess;” 


Having all the most, recent jm- 
including 











CRANES WITH HORIZONTAL 
CYLINDERS ARE SUPPLIED 
WHEN PREFERRED. 


provementa, . 
: RAPID MOTIONS 
SENTRIFUGAL PUMPS One er ee 
PUMPING “ENGINES, SPECIALITIES. Adapted for Dooks, Public Works, 
Railways, and Trou, Steel, 
rede oe) eae We 





Oe ‘From oes doa improved Faron. 
a ee 


a eorng sachinery, tty reall Premes 
so ai be es (nena 


| STEAM and HAND . ; aN : oe SS 7 ° Mt 40 Supplied to the 
CRANES Oe ene NEW DOOK WORKS, HULL;. 


And 10 
DRYSDALE & 60., For all purposes. Bla RAILWAY BRIDGE 
BON AOCORD ENGINE WORKS, aaa 3 LONDON; . 
Gnasaow. | )VERHEAD STEAM AND And wlan ob dP” ES Werks, 
Batent Htecsria Nighi or Teont Terwiner” SHAFTING TRAVELLERS amy both at Home and Abroad, 


Pe ar ee cae 
Turbines, 







For Iron, Steel, and Engineering 
vor feie &o, 





= - scnn FOR POIOES AND PARTIOULARS 


THOMAS SMITH eas Grane Works, RODLEY nBAT LEEDS. 








oatlun to the sole British Mek 
C.L. auataaael sit tag i 


PITT go bed 


USE Sb 








PATENT WIRE. TRAMWAYS 


Of all descriptions on the Single and Double-Rope Systems; Self-Acting, and Driven by Steam, Water, or Horse Power. 
Carrying from 50 to 1,000 tons per day. Over 150 miles erected in all parts of the world, For Particulars and Estimates apply to 


W. T. BH. CARRINGTON, 9 & 11, Fenchurch Avenue, London, 
ENGINEER AND MA AND MANAGER TO THE OWNER OF THE PATENTS FOR WIRE ROPE TRANSPORT. 5006 


COCKSHOTT & JOWETT, 
145, THORNTON ROAD, BRADFORD, YORKSHIRE, 
Brass & Malleable Iron Founders. 
Mall. Iron Screw Keys all sizes, always in stock. 
MANUFACTURERS of BRASS SHELLS for CALLENDER BOWLS, PUMP BARRELS, &e. 


MANUFACTURERS OF 


PHOSPHOR TIN & PHOSPHOR LEAD, 


From which Phosphor Bronze of very best quality can be made at a saving of over 30 per cent, “78 
& SBSAIERLAW&Y & OO., 





Engineers and Machine Tool Makers 
To Governments and Leading Wor 

Tools alwaye in stook and = imnmrtinted calvary) 

LATHES, 6 in. and 7 in sty d Screw 


LA ,8in, de. na: 





Le . Oin. do, up to 20 ft. beds. 
Ba, 10 in, ou up to 28 ft, beds 

PL He highs by 4 in v8 fan 6 fon 

PLANES, by 2 sin Aa and 8. Tone 


any. Tools for shipment ocean 

weiTs BROT err es, 

YORKSHIRE MACHINE TOOL WORKS, 4833 
LIVHRSHDGH, YORESHIRB. 


J. COPELAND & CO,, 


ENGINEERS AND MILLWRIGHTS, 
(Rucoeseors to bare Ba pa AND 00), 


Robertsen’s Patent Maize n6 Separating Machinery. 









Joining Furnaces BERKLEY STREET, BIRMINGHAM. 
Uaworth s Patent LONDON OFFICE: 70, Brenorsears Breast -- J. B, GUTHRIE, Acsny. 
Machines fantist MANUFAOTURERS OF 
=o tor producing STOCKS & DIES, TAPS, TWIST DRILLS & SCREWING TACKLE 


hd cage Manu- 
facture all kinds of 









Steam & Hand ( 

Crab Winohes, and 

Kinds of Lifting Tackle 
apenas 5 5 omnes 5100 


SILVER MEDAL, 
MELBOURNE. 


Brame free Phare iu Hing Bo 
Lithoprapte and Wii tion, 
PULTENEY STREET eae WORKS, 
DOBBIE'S LOAN, GLASGOW. 


#7, MARTINS LANA, CANROM STRURT, 1.0. 
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| H. FROST'S ' FROST'S ' PATENT. Wrarrarmnians @Sr., LomPon, E1.C. 
POSITIVE! RELIABLE! DURABLE! HYDRAULIC ENGINEERS, 


7 Bore ManuracTurars or 
THE MANCHESTER WATER METER C0., Ltd.) Blake’s Patent Steam Pumps. | 
FOR PUMPING J. 
TAR WATER, --Qn3 So 












TIPPING STREET, ARDWIOK, MANCHESTER. oe 
More than 16,000 in Use. 


ESTABLISHED 160 4438 
i 
a so 


OR el) Wo, 


Ammoniacal Liquor. 


ee ge 6004 
|} Price Lists and full Particulars 
furnished on application. 


BILLINGTON & N “NEWTON, 


4 CROWN 
PHOSPHOR -TIN, 





UNPARALLELED SUCCESS 


INTERNATIONAL HEALTH “EXHIBITION, LONDON, 1884. 
THE FOLLOWING MEDALS HAVE BEEN AWARDED TO 


BARNETT & FOSTER, 








Niagara Works, Eagle Wharf Road, London, N. 

THEE GOLD MEDALS, PHOSPHOR BRONZE, 
TENE SIL. Ea DEED AT, PATENT FERRO MANGANESE BRONZE, 
rwoOo BRONEE BED ; 

The above are for their SPECIALITIES in MACHINERY coor aaa and IN BABBITT 8 & KINGSTON’ 8 PATENT ANTIFRICTION METALS, 

GREDIENTS connected with the Aerated Water, Wine and Beer Trades, exhibited PLASTIC METAL AND WHITE BRONZE. 


_in Competition with the Leading Manufacturers of the same class of Goods. 
ee I ES a gS SS PERE ADE SSE ESTE TEED 


LON inh STAFF eer arenes b1N0 
IRON ROOFS &FIRE-PROOF BUILDINGS.) | wrsices sokras ces, 
= eS ec RTERNS SOHN RAMSBOTTOM'S 


aot WATER ENGINES & STEAM PUMPS 


BM HOISTING USES, UNSURPASSED 












. : ~ : fom’ War Fer es 
IRON ROOFS, IRON BUILDINGS, ———_— 


EIT CATO EI SKIDS, BEORES. 
Constractional Iron Work and Smiths’ Work of every description, 807 


DAVIES BROS. & CO., Crown Ironworks, Wolverhampton. 
TY 
MURRAY'S PATENT BRICK MAKING MACHINERY. 


fle ‘ants ue tae & Co., Rngineers, 


ET, SOUTHWARK, LONDON, S.E. 
SEEGER FPRASSUERA MAHINE 
Patent Plunger Best and Cheapest Meam& of Preventing Unequal Expansion. 


mike tr (“ WEIR'S” PATENT HYDROKINETER. 


G.& J. Nn 


49, JAMAICA STREEBT, 
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HYDRAULIO ENGINEERS, EG 7 
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Apply—THE KIRKSTALL FORGE CO., near Leeds. 
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————— SS LATHES. 
Ships’ Engine and Steering Telegraphs.| ilk ae 
Over 3000 Vesecis have been fitted with OMADB Tel a, Including | ! HALIFAX, ENGLAND 


URN & 
all the noted Steamers In the World, aleo 200 Vessels fog he Eregiteta ane Foreign Navies. Mahevs tf all Kinds of 


EDS | LONDON, PARIS, N.&. COAST, AMSTERDAM, FISHERIES. 
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NEW 


ES Aetent ‘DUPLEX GONG — zee. 


ENGINE AND STEERING REPLY TELEGRAPHS. 









) “CARR'S DISINTEGRATOR, 


Registered Trade Mark, No. 6380. 
ps) 1878, 
fa 






AWARDED BRONZE MEDAL, PARIS UNIVERSAL 
CARR'S PATENT DISINTEG 










Saw §—TELEQRAPH ae 
_ GLASGOW, AADERSTON QUAY LIVERPOOL. 1 












Patent Feel, &&.; and i 
& very effective for mixiy 


Sugar. 


“Broek Jawa and Wrought tron Sliding Bars, 
4 | MRTARTANEZOUS In action, 
SIMPLE in wonstruction, ECONOMICAL in use. 
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ENGINEERING. 


GEO. ge & CO., 


HALIPAR, ENGLAND. 











ALSO SELF- ACTING 
STEAM HAMMERS, 


| PLANING, SLOTTING, % a 
APPA RA RA TU 8) sHiPine, BORIRG.DRILLING, nk 

INDUSTRIAL | L ARQELY SCREHING ¢ MACHTES 
‘XHIGQITION, Pooga USED Punching rl shearing, | 
BRADFORD, 1882" 9 - 3 LATE BENDING, 
Peamnen se ! STATIONARY PLATE PLANING, 

BENDING, 
FISHERIES coi ass ENGINES {cham ie 
=XHIBITION, fae me GREATEST 
LONDON, 1888, je" ? SUCCESS. 








DUN OAN BROS., 


32, QUEEN VICTORIA ST., LONDON, &.C. 
79, OOMMERCIAL STREET, DUNDEE. 


a a ra ie ae re eer 
TELEGRAPHIO ADDRESS—“DOUCINE, LONDON.” 


4190 


Monthly List of New Machinery in Stock, POST FREE. 
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Best Non-conductor Extant. 
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CARRI cK & “WARDALE, 


Redheugh Engine Works, GATESHEAD. 


IMPROVED SINGLE & DOUBLE 
} AOTING 8 FEED, BILGH 
d T PUMPS 


TPP TM BEE ie 


iN an ALLAS 
AIR COMPRESSORS HYDRAU- 
LIO PUMPS & PRESSES. 


The Steam Pumps as illustrated are, as nearl 

au possible, incapable of being choked, save with 

hard substances; and in working it haa ot found 
t sha 


a &o. casi! 7 tool 
whi ad fom dissin’ emninantiy 
waftable for ballast pumps fot 


They y wed in 
Chemical Works, sowerinn dc. 
where lifting valve 


Pe uae Oca 
supplying water at watering 
MAKERS OF EVERY 
DESCRIPTION OF 
CHEMICAL WORKS 
BD} «MACHINERY AND 
REL CASTINGS, HYDRAULIC 
Se MACHINERY, &, ~ 
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THE STEEL COMPY. OF ‘SCOTLAND, - le el ne 


ee a oe * SLASOW: 
(SIEMENS PROCESS). | 
150, HOPE STREET, GLASGOW. |! 


AOFTURERS Or 


Steel Rails, Plates, Angles, Beams, Bars, Hoops, 
Forgings, Steel Castings, Blooms, &. 


Ti — Na A 


dé WC. BAA HDMORFR El, 
PARKHEAD IRON and STEEL FORGE and ROLLING MILLS, GLASGOW, 
CONTRACTORS TO THE ADMIRALTY AND FOREIGN AND COLOMAL GOVERNMENTS. 


STEEL PLATES, SHEETS AND BARS 
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ANDREW & JAMES STEWART, 
IRON SHWHTS, PLA TOS AND BARS WROUONT (RON TUBES OF ALL KIGH 
FOR SHIPS, BOILERS, a &c. 


om > GS Gow THE WELDLESS STEEL TUBE COMP, 


ICKNIELD PORT ROAD, BIRMINGHAM, 





Boller Bnd & Furnace Plates, Flanged & Welded, Spectal Stee ria Calley igs a Wold’ pects aceasta 

ler Eo race 6 or a s& We Tubes, 

Se ener Lit SmeKUNS FOR Sa rs A mint ) Pibsclindnt Aska 

IRON AND f, PORauOS aT AK ete ge ONC AOR RE, : 
_BHAF TATION & ror. 

London, 11, Queen Viotorts Bt, |. MARTIN a wipes 11..Wih RUMP 6882 

Ke n Tyn ast "Wm, KELSEY Peas 

Belfast, 67, Dorogall Street . HH, BUTLER WillemekadeNo 0- Post van derBURG&Oo. 














FORSYTH, MILLER, AND CO., 


BROAD STREET, MILE END, GLASGOW. 


IMPROVED 


Malleable Iron (or Steel) Castings.) _ PATENT WELDLESS ‘STEEL TUBES 











Hydraulic Cylinders, Couplings, Spindles, Collars, and other nses 
Spur Wheels and Pinions for irs Mills, and other Heavy ; : 
Castings up to 6 Tons. TRADE MAREK ae 
London Office: Crown | Wharf, §, Up cgi Toms St, E. BC. —ABORGE HATCH, Agent. 3 : 
Patterns may be 
Axents for Bweden und Norws ergs ee ae d Street, | 2 aIEEIS BELADAE! & SOMS, 
_ Agent: for France :  GRIGNE, LATE T; t. Tatin, 18; 3 Rue de Malte, Paris. _ 40 








CLYDESDALE Laas —" RUTHERGLEN, NEAR GLASGOW. 


P SPENGER & CO, su 


Engineers, Millwrights, & Founders, 
MELKSHAM, WILTS. 


ge GRINDING MILES 


FOR 
LOAM, COAL, OR BLACKING. 


nak ee SLACKS EMERY WHEEL & MACHINE 06., Ltd, 


mek STEIN TRAPS LIME BANK WORKS, ~»: 
Le, s P OTEA UILRAPS 
SILVER MEDAL AWARDED. EJECTOR OR nar 


ARDWICK, MANCHESTER. 
STEAM 
POSITIVELY THE ONLY RELIABLE APPARATUS EVER MADE. 


SRM LAP WELDED IRON BOILER TUBES. 
BASE aA LOCOMOTIVE TUBES WITH COPPER 
Riramey CAS, STEAM & GALVANIZED TUBES, 
ghee STEEL TUBES, sim 


London Office: 4165, FENCHURGH §T. 























Roazar Loxs & ours Hema, 








Attention is invited to the New : a 
jae 


Improved Tool Grinders, 


ADAPTED FOR ENOIHERME TOGLE, 
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: ae | = mauick Setter edge 60 the teal, 4 
nowwenne, WEST GOR : a BR aniter 
VAUGHAN & SON, eT SOTER a ms oe ep 
QonrRacTOms TO H.M. GoveRNent, MAL , 1% ’ yids Hovestiogn ot 7 
London Agent: : JAB. KEFTM, &7, Holborn Viaduct, Belfaat: Mesers, PATTERSON & SONS. a i oa Pe a te Fees} boats ot 
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~ JOHN BELLAMY, =====— 


ee) Se es ei nee 
BYNG STREET, MILLWALL, LONDON, B., ne eee ant om 


CORNISH, LANCASHIRE & , & & VERTICAL BOILERS 


WROUGET IRON ani cat acess or a op aveey DESCRIPTION. 
Tar Stille, Steam Pans, stray — cuir Miata TANES, eee de. 


BELLAMY’S PATENT “TUBULAR BOILE 


BELLAMY SE PATENDAMEAUNGPOILER, _ |Twe DARLINGTON STEEL & IRON CO., Lro. 
9 ALEX. WILSON & CO, BESSEMER STREL RAILS from 10 to 84 Ibs, per yard, 













IMOOTS, PLATES, SHEETS, none, WIRE 


PATENTEE AND MANUY. ¥ ACTURER— 


DIOR, 


a X> Ei 
110, CANNON 8TREET, LONDON. 6258 





STEEL AND IRON FISH-PLATES 
VAUXHALL a LONDON, 8.W.,7” {PATENT FLEXIBLE, OLIP, ANGLE, AND OTHER SECTIONS. 
—— ROLLED STEEL SLEEPERS, —— 


| The “VAUXHALL” Donkey Pun Pumps The “EXGEL8IOR”| STEEL TRAM RAILS, A SPECIALITY. 


a nn Ag muy|STEEL ANGLES, TEES, CHANNELS 
HHGINES, Patent SURFAOE OONDENSING ENGINES, BULBS, and B ARS of other SECTIONS, 


PATENT PADDLE ENGINES, HoIsTINa MACHINERY For Shipbuilding and Constructive purposes. 
—neetnen (fame 4213 | Guaranteed, if required, to stand the Admiralty or Lloyds’ Tests. 
ILLUSTRATED PRIOR LISTS ON APPLICATION, STHEL CASTINGS OF ALL DHSORIFPTIONB. 


Se ee LONDON: 3, VICTORIA ST,, WESTMINSTER ABBEY,8.W. 
STRUTHERS & C0., Colonia Engineers, GLASGOW, Ufices 8 wanomnsTane a 27, “CORPORATION STREET, 
MAKERS OF on BARNING BROTHERS, Agen 
SUGAR MILLS AND COMPLETE PLANT FOR SUGAR ESTATES, 
RIOE, ARROW-ROOT, TEA AND OOFFEE MACHINERY. 
Irrigating and Dredging Machinery. Sheep Washing Plant. 


STEAM ENGINES AND BOILERS OF EVERY KIND. 


. ASQUITH, 
High-Class | MACHINE TOOLS 


eens | FOR ENGINEERS, SHIPBUILDERS, 
ace . BOILER MAKERS, &o, &o 

Bpeoial and General Machine Tools of 
the largest dimensions, 


we HIGHROAD WELL WORKS, 
HALIFAX, 4517 


MACDERMOTT & GLOVEE'S 
Patent Percussive Rock Perforator (Improved) 








FOR MINES, QUARRIES, AND COVERNMENT CONTRACT WORK. 
Rate of Penetration in Granite 1} to 2 inches per minute. 
PRICE #&&@ COMPLETE. 

Lae FOR FULL PARTICULARS APPLY TO~ 
me GLOVER & HOBSON, Engineers & Millwrights, 
Fo: ALBERT IRON WORKS, 


= ST JAMES’ 5 RD,, LONDON, 8.£., Sole Manufacturers; or to 





@ iss Ht ae He : 
STRUTHERS & FRAME'S THREE ROLLER SUGAR MILL. 


LONDON OFFICE: 27, LEADENHALL STREET.™ eens mie atin Vas MADDERMOTT, 26 & 26, PUODIND LANE, LO LONDON, aNDON, Ee 








PENWYLLT DINAS 00O.’S 


pe BROTHERS SILICA BRICKS 















© a 
= Engineers, = SB4Pns, ”  URusg», 
| 44, PANCRAS LANE, QUEEN 87. 17, LANCASTER AYERUE, EVER MANUFAOTURED IN SOUTH WALE8 FOR Bia 
LONDON, E.0. MANCHESTER. [STEEL AND IRON FURNACES, <&c. 
ee ee ee ___ Proprietors: KERSHAW & POLE, 2, Fen Court, Fenchurch Street, E.0. _ 
TOVOTE’S Patent SELF-ACTING HODGKINSON’S PATENT 
LUBRICATOR. |===aeiii—=¢ Mechanical Stoker. 
— =H THE BEST, 
500,000 IN USE. SAVES 9 90 % OF GREASE.) E> rt SIMPLEST, 
UNIVERSAL INJEOTORS "FEEDING BOILERS. ae) aie a tae 


GAS EXHAUSTERS, CONDENSERS, 
AND SORUBBERS. 


| pon preipceni AND  Senrome 


Successfully applied to every des- 
cription of on of Furnaces, 


=| HODGKINSON & C0. 


LIMITHD, 
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For Textile and Chemical Manufacturers. 
Engineers, Contractors, Dyers, Paper Makers, Millers, &0., se. 


_ STRAMEBIE, RAILWAY, TOLBGRAPR, droll sed ode Thain Purp, 
NORTH BRITISH RUBBER OO., Limited. 


Manufactory: OASTLE EDINBURGH, 
WAREHOUSES: ST, Moctgate Street, LONDON, 6, Street, MANCHESTER. was, 


India, Rubber, Gatta-Percha, & Telegrap h Works Go 


ny Patent Sean iia Packing! | WAL 
bo batarpaaive aad raglan Kr ee | 


| RM a a oe ! ney tiie 
G INE a 
ah 10 if ar uy 
. MARINE, and Does sos Cond or Weer the Roda: ly 
Is the bey i cccalal Pesking io the 
To ordering please send diameter of Rods and Glande. 
ee ee apply to Liveneoo. 
4 Acurm—CLABEE & COCHRANE 
- 16, South Castle Street, Or to the Sole Manufacturers, 447 
R. B. LINDSAY & 0o., Plantation Quay (West), GLASGOW. 


















WORKS : SILVERTOWN, ESSEX.) (LIMITED). AASDEACTURERS OF 
Steam Pumps, Steam Engines, Steam Winches, |tinaar hese aeas at ie eee ee Ra oe ethic 






Steam Dryers, Steam Traps, Steam Reducing baa pice 20 Soe in haem te Ea A pees ge 
Valves, Steam Purifying Apparatus for Boilers, Lemar irs testa a atten cts ri btn tee On 


Water Engines and Hoists for Warehouses. eather es eee ieee fae yee siren es 
WILLIAM HANSON, poielpnane. es at eal cae acai ae 
QUEBEC WORKS, BRADFORD. ‘QORPRDO APPARATUS 0s wed by the Services of eee bags ft ata apeapetes Byetemn for Coast Defence, with 


flole Manutasturens of the PATENT | LIGLA MCHA WATERY in use fy HAL. General Post Office, be. 
LONDOW OFFICH:s 387, WALBROOCE. ea70 Works in Franes: Porsan Beaumont, WAREHOUSES: 100, Oannen Gireet, Landon. 4064 


(Mes TUustrated Advortigqnet November Hh, page 31.) Ker rm 1858, 
= = AB. } FORME Tomer. do BOMBS, | 























TE PERT GAUOE GLAM a es rier Gree 
These Mogals havo been awarded for the above-mentioned qualities, ot 
JOHN MONCRIEFF, “Q23 
SMITH & COVENTRY’S | Gor V7 LIL |, NT v tL 
PATENT TWIST DRILL GRINDER. SELIG, SONS ERT =A diac 





and bear great variation of temperature. 
1 PV | anv A 
North British Glass Works, PERTH. 
SOLE AGENTS FOR 


‘e Lathe and Deill Chuoka, '' Tanite” Mold Bmery 
Rolls, éo. Ohristoétel's Biipslo Boiler 
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ORDSAL LLANE, Sf SALFORD). | RR, 3B.O. 


LABOUR SAVING MACHINE TOOLS, TWIST DALLA, | 380,000 am. ./72h, 94 
- « eG Fo - nine bee 





SWEET DORE KAN SLATE IN BOOK ae Sb Wobte: vel eae] 




















pe Cy vy ie ale ee es oe | | 
i, st) om ENGINEBRING.. = 
Zs8E MOMRBAC.JHEPBURN & GALE, Limited, 
be >. | 86,07 & 8 TANNERS & MANUFACTURERS OF 


LEATHER MACHINE BANDS, HOSE PIPES, 
"WATERPROOF PUMP LEATHER, 
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IMPROVED PATENT NON-GONDUCTING COMPOSITION 2 Fv Cl Meds y 
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| on Sion on G0 eens ey | Combs Fannery, Stowmarket. 
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3) TUCK’ 
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PREDE M. MEAD 








MEAD, 00'3| pie ns Sect act ok toe a acheter 
0: 5, Watling Btreet, ““|FOSSIL MEAL COMPOSITION x 
Ere s sbaabnaaan® ais fia EL. (NON-CONDUCTING MATERIAL) 


FOR COVERING BOILERS & STEAM PIPES. 
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JOHN GRAN & CO, 
Albert Engine Works, 
ws a. 

MARINE ENGINES & BOILERS, 
STHAM LAUNCHES, 
DONKEY PUMPS & STEAM WINCHES. 


Cran's Patent atent Signal Whistles, 
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HYPRAULIC MACHINERY) GENUINE EMERY, HIGHEST AWARD | HENRY Pat naa Hose ini 
Bil EMERY CLOTH, Pullin, 187. —WEGHANICAL 
WAREHOUSES, g, AND OTHER Wellington Mills, GLASS PAPER, ™ BOILER CLEANER. 
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Pel excinaeniwe, 


{HoT WATER SOLER 


PIPES AND ata 


mae 
| i as er 
AR RO L BROTH ERS, Tt we Catalogue Gratis, INustrated Price Book, 15th E Price 1, 


= Clore Crate — Te Oe ITE eens 
Engineers and Smiths, ¢[qyrqN & SHUTTLEWORTH, 
TRON & STEEL BRIDGES, ROOFS & CRANES. | stamp kad Works, Linoom; and 78, Lombard Btret, london, 


London Office: 2, : 2, WESTMINSTER CHAMBERS, SW | _ Ea The Royal Agricultural Soolety of England have 
: awarded every FIRST PRIZE to CLAYTON AND 
SHUTTLEWORTH for PORTABLE and other 
STEAM ENGINES sinee 1888, and PRIZES at 
every MEETING at which they have com- 
peted sinoe 1849. 


Steam Engines, P Portable and | Fixed. (Over 21,500 Sold) 


ee SS a ee Thrashing ‘Wachines. Ore 19,500) Sold). 
Hi? PRONEDS CAN Ta SEEM PRECTER ANU READS EO Bi DEGIVERED Straw, Corn & Hay Elevators. Chaft Cutters for Steam Power. 
AT THE WORKS OF * M. EIFFEL, AMtaetaae| orinding Mills. Saw Benches. Traction Engines, &c. 


PRET (SEINE FRANCE. GOLD MEDAL and First Class Certi-| Gold aeals and other ila have 


Peres HOC OMAVE be PN SOLD IN GOCHIM: CHINA fioate at the Calcutta international m awa 
Poets eo ee UINTATIIA sts Tos Skit MENTS. de 6 CLAYTON AND SHUTTLEWORTH 
Rrra ee er ee ee ce ae eer Te Exhibition, 1883-4. at all the important International 
THE ONLY GOLD MEDAL and Colonlal est 1008 ; inoluding : 
London, 1 
awarded for Paris, 1856, 1867, & 1878 ; 
PORTABLE 8TEAM ENGINES. Vienna, 1857, 1866, and 1878. 


a | Catalogues in English and in all European Languages free on BL caus 
aE “EUREKA” GAUGE GLASSES. 


Wee beg to oat our attention to oor HUR Gauge Glasses, which are unequalled for 
TLITY ha ving been teated up Ibs. pressure to the square Inch. 
Thay are made pert oly peraltel, and will bear any variation of temperature, They will 


0t—_— 


TW SEEMOWsT AT. 
Mesars, Easton & Awpzneon, Erith Iron Works, Erith, Kent. 
The Gan Glasses you sent us were § inch diam., and about Reeanibhar ger tea 


ee 2 nig? Oe eink Ibs, uare inoh at aad 
ols, Tnoh outaide and fac bor bore is Likely ¢ oi atand aad hier 
sham thle ‘cand us =a j score medial 14 or 18 inches gee aa you prefer 


TOMEY & SONS, Tay Glass Works, Perth, N. B. 


© - <a |WALKER’S CORRUGATED IRON WORKS. 


PD OCF ba OLL FC ORETE RR ROOR IRON ROOFS, WORKSHOPS, STORES, 
CHEMICAL MANUFACTURERS’ PLANT, GLASS MACHINERY, &. 4230] | Pe OOTTAGES, CHURCHES, SCHOOLS, &o, 


POR ROME OR BUPOCRT. 
Awarded the last 
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= DAGLISEE 2s COOC., S8t. Helens, LANCASHIRE 
HSTABLISHED 1760. 













RATIMATIG sod DRETINE on application to 
M. H, DAVIES a8 
GRANGE ROAD, BERMONDSEY, 8. —Eevancomm 1990, 
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SEE OUR MACHINES AT THE ) 
Crystal Palace Exhibition, London... 


W. H. BAXTER & CO., ALBION STREET, LEEDS. 
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“W, A. MARTIN & J., |THE FARNLEY IRON COMPANY, UNITED, 














| a. 4a 4 1' ‘C 
ar ners '[PATENTERS AND MANUFACTURERS OF FARNLEY, near LEEDS, 


SMOKE CONSUMING FURNACE DOORS =ameean 
AND GRATES, TE LP 


Thousands of Furnaces have been fitted with these|| 















appliances and are working stioccasfally. hie don re 
N.B.—THE PATENT FOR MARTIN'S FIRE DOOR _. wo 
WAS PROLONGED JANUARY 20th, 19881. | 
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j “aL SCRIVEN & CO. 


(Late SCRIVEN & HOLDSWORTH.) 
LEEDS OLD FOUNDRY, 
BA Fa AIT HI, LWP. 


te i 7 


SILVER MEDAL, ‘TYNEMOUTE, 1883, 


LABOUR: SAVING MACHINE TOOLS 


BPECIAL APPLIANCES 

- FoR 

’ Iron Ship Builders, Engineers, 
and Boiler Makers, 





pooooK STREET. BLACKFRIARS RD. 
LOMDON, es... 4631 


THE HUNSLET ENGINE COMPANY, 
















FEDS. LOCOMOTIVE 7 "= 
L S T ANK FNGI NES FRIOES AND PARTICULARS ON APPLICATION, 


Of all descriptions aad any sive, for 


Ironworks, Coliieries, 7 : 
Contractors, Docks, 
Manufactories, 
Branch Railways, 
&e., &e. 


epecaly designed for any ci 
any 
See Gare or Rallvar. 4901 a a " 
Pon rena MADE FOR nee a eORY - , - 3 QY ANY OTHER BRANT J 
POWER ie ee tet Ge a he 
SORE RATS peices mae, a SIEMENS PROCESS 
" JALLES as a or GLAS WORKS 
~ -— = . ; 
SPECIAL INTENSE CONTINUOUS & INTERMITTENT HEATS 
GROUND CANISTER 


FO k Re ee ie SC Mik & BOD Gb UHM ACES 


TITEL MCOLUUDERS TOMPOSITION AND OTHER HICMLY TERA ee a 
J GRAYSON LOWOOD &CO.- . eo oe oe ble 
5404 














KAYE’S NEW PATENT 
CORRUGATED OIL-CANS 


WITH PATENT FEEDHOLE. " 
These Oil-cans heside see © eee ae over 


SOLE MAKERS— 


NOON, Wo. 
sn U8 08, HOLS, Un 


LYNN'S IMPROVED AGTOMATIO “HAND and STEAM ARROL'S PATENT PORTABLE 


STEERING APPARATUS. | __|HYDRAULIG RIVETTING MAGHINES, 
ose $22] Land and Marine 
other ein meri 
cmyecmacectrenae| BOILERS, 
Saeeeeees| _ WACON 
Sear cetreeeeeeeee | UNGONCAMTIAZES, 
cin i Mona ees! §6GIRDERS, =| 
Se sence eee n= |CAS-HOLDERS, i 


Seer ieaeesnee| SH/PWORK, 


for Ita Months, a2 in Marine - &c., &ec. 

















For all information and Pricos 
apply to 


BOLE AGENTS, 


W.F. GILMER 


és GOO., 
ENGINEERS, 
Iron Merchants and Contractors, 


HAMBURG CHAMBERS, 


QUAYSIDE, 


Py. vail of} | | A | NEWCASTLE-ON-TYNE 
n ; 20 MAXI . ; “t bad hi a nets yf = 
» JOHNLYNNG Pe rr ae — 
ee. 8ST. LUKE'S ENGINE WORKE,, : 
ae BSUNDARLAND.! LaRGe NUMBER IN USH aT HOMH AND ABROAD, 
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OF EVERY DESCRIPTION 


ye IN STEEL AND IRON. 


4 i (2 | ALL RIVET HOLES DRILLED 














nay IN POSITION, ae 
aie ser 
In JNO. DUCKITT, Exchange Buildings G, 
s He King Street, Newcastle-on-Tyne. 
i 
' di a . 
Fi — a 
reed | THE “TOWER” SPHERICAL L ENGINE 
2 int 
HW THE BEST ENGINE 
3 a itt m OYNAMOS, STEAM LAUNCHES, 
it we Ti =\ BLOWERS, PUMPS, 
SAG} ui SE on AMOONOMEY, Le ge ee Bhd ty 
be ni | SPECIAL ADVANTAGES, 
aL i Steadiness of Motion. No Recipro- 
it ea g p mig as a 
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a & SONS, Chapelfield Works, sais MANCHE 


wall 
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Gearing or Belting entirely dispensed 

Less Space ocoupted, and Less Weight 
than any other Engine (an En 
realising 30-HP. on the drake 

wegbing only 90 lbs, 

Work arts perfectly Balancedand 
entirely olosed, and therefore in- 
accessible to ar a sand, saa an 


as 
} LEWIS OLBIOK 2 & 00., 
27, LEADENHALL STRERT, E 
PATENTEES AND MINUPACTURERS 


HEENAN & FROUDE, MANCHESTER. 
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S/|JOHN FERNIHOUGH 8 SONS, 


Victoria Lron Works, 


STALYBRIDGE, LANCASHIRE. 


ee 


Established 1815. 
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STEEL BOILERS 


OF ANY TYPH. 
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WELDING, FLANCING, DRILLING, PLANING, AND 
RIVETTING BY BY SPECIAL. MACHINERY. 100 


All Rivet vet Holes Drilled in nostion an aftar Plates are bent to form. 
oo ATKINS & CO., 


ENGINEERS AND MACHINISTS, 


Special Too Warts Stanley Street, SHEFFIELD, 


‘ ») PRIOR a COPENH PON nue 
giibiadaddlet hen Patent reeengel per nadial — Machines 


PLANING, SLOTEINE, rine, SAT. DRILLING, LG, an RATE 10 roads s SEER 
_ SOREW OUTTING, | ne ree ‘i oon ont 
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tau & 1 Gold Medals, & a First Cinss Oortifontes & 3 Sliver Mod 

el ce | LINCOLN rHaMns AND- HERSEY 
= LUBRICATING OILS. 











=e Jo: ~ PRIOE’S SPEOLAL “GAS ‘ENGINE OIL, 
1, Mee ey Strongly recommended by Messna. 
OrosstEy Bros,, Lrp., MANCHESTER. 


Rr aE I SPO lef Meh ome 


PRIOK'S COMPOUND ENGINE OL, 
For Marine Engines and Locomotives 


| : ek oe pe | : Pee ae Sn bee ox eS 5 
- jen F pee a a eee = oem sares se eemerte —aer — 
re Be he en 4 eS PRIORS SHERWOOD SPERM UL, 
i TD ete eae ES ee For General Machinery. 








oe SE ee  -PRIOFS OYLINDER OILS, 


DUNBAR & RUSTON'S PATENT STEAM NAVVY.| == mo soma oc 





Unapproachable by any other machine for handiness and efficiency | in work PRICE'S RANGOON OIL. 
Requires two men and 2 bey to drive the Engine and guide the Machine; excavates and delivers in trucks the hardest clay and — 
known (not being rock), at the of from 400 to 600 cubic yards per day.—Full details, with prices on application to As recommended by 


 SHEAF IRON WORKS, LINCOLN; OR 20, BUDGE ROW, “LONDON. : THe WAR OFFICE AUTHORITIES, 


‘* For the preservation of SmaL, Arms and 


THE MERSEY FORGE, LIMITED) =" 


PRICE'S PATENT OANDLE COY., LIMITED, 


DIVE RPOOTL, BROMBOROUGH POOL, LIVERPOOL 


MANUFACTURERS OF QUALITY GUARANTEED. 
a " 
(iy Ny 
STERN AND RUDDER FRAMES, 3 3 a 
ee 


MARINE! AND OTHER es 
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CRANK SHAFTS,” § 
¢ Blt 


IN IRON AND STEEL. fo a, 


badd 


Waight, 25 tons 10 cwt, ———————:=. 


_, WORKS: GRAFTON ee 


Town Office: 5, Harrington Stree ae <<? ee 
=== | Yorkshire Crucible Steel Casting Fomndry, 





OHN BEDFORD & SONS LION WORKS, SHEFFIELD, | {sits rile te! Csting on 
COAL PRQDUCTS 


MANUFACTURERS OF 


Cast Steel, Files, Saws, Shovels, Hammers, Picks, Engineers’ Tools, &c. 


PATENTEES OF 
IMPROVED OLYBURN SPANNER. 





JAMESON’S COKING PROCESS 
ciple ech to any ordinary coke oven 
6140 all descriptions of coal. 


Over ap ovens are already at work or arranged for 
by owners of over 10 ovens. 
Ata carr this process saree the volatile 
ucts of coal and rich burning gas, er gives 
yleld of coke of > of improved F oality. 


FOR PARTIOULARS TOULARS APPLY To iy | 


Apvarrragna.—/t works eaally, It worke quickly, and will}  JAMESON'S PATENT COKING 00., Lid, 
not clog. itie strong, aad cheaper than the ordinary Clyburn. © ST. NICHOLAS CHAMBERS, NEWOASTLE-OnTY® 





IMPROVED RATCHET BRACE. 


a | Aby ayracrs.—The weukent parts of other 
satchat braces are atran ened In ae tool, The 


a) eeeth are well , and cannot be broken or 
i ff bi a ‘The strain is sustained 
. i F i oF ee 7 Mth ‘a cheap, | 
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FIRSGT PRIZE MEDAL (tirvRa), awarded to 


BOYLE’S EM VENTILATION, 


And BOYLWS PATE ACPING AFA PUMP VERTI TORS, ART Aa tanEra, MIBITION, 


7, fe OTOR eng eine even ives 
Pe et at and only Fein, aa punted le Veutlloneén 
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{only P bs oF 
Medal)’ Mining Institute, Cornwall, September, 1m, rat Medal, Cork Internatiousl Exhititinn Cork, Len, 1888. Ad AS._G S$ AND WA As: N. 
Bea feces Se ean Ra cements | The eg are samt one ea em ral om 
Competition, Milver Medal Udighest Prise), Rastbourn Bzhibitlon, August 
eK Nec rem Bg oe =) DURABILITY, TENAGITY, SMOOTHNESS, ANE AND HARDNESS, 
nid Deon, ¥ wna It ls ad's preservative, 
ROBERT BOYLE LE & SOK, , 64, Holbom Viaduot, Loné London, & 110, Bothwell 8t., Glasgow. xu me, ok =. aSncoco, on ‘AT 





Gad ix oro lou only, DARK BHD and BUFF YELLOW, in Paste iguaruateed grout 


r. J, H. Rimbault, Engraver Cilyde Rivet Works (Co., ure Linseed Oil) or ta 
Fer rm, tran i em, saw Da| RAGOBINE & CO, 7, | 106 a An aREAT cr STREET, Lona, 


m0, aden tan Tron,” - Steam: 
alps we pir boy ©, Covent Garden, W.0, 
pily executed. Goob PAINT 18 THE A¥OIN EEA 


DAVEY PAXMAN & CO., ENGINEERS, COLCHESTER, 
ENGINES AND BOILERS SUITABLE FOR MILLS, FACTORIES, ELECTRIG LIGHT INSTALLATIONS, &c., &c, 











Portable and peer erin meth: |e Hevea He eo 4 Memi-Pixed Eaginen a 
Semi-Fixed nes an 

Horizontal rat m bee and Bonk Portail | Cox Horisontal Fixed 
Vertion! a and Boilers, pond Pa bh, Lancashire, and other 








D. P & have been selected by the Executive Committee of the Pe sihoneslnes HEALTH EXHIBN 
to SUPPLY the he WHOLE of the STEAM POWER required (over 1,800 indicated hores power) for driving the Ei 
Light Machinery. This splendid collection of machinery may be seen at work every evening, 


SN ES 
Catalogues, and full particulars with Prices, on application to 





a ae } ENGINEERS, COLCHESTER; 


Bingle Cylinder, 4 to 12 HP. nominal 









eC mepound Semi Fixed engine, # 12 to 60 HP, nom, 







Double, 8to30HP, , ss s—me_LONDON Office: 189, Quemn Vicroria Streut, E.C. Bey 
O MMANS, WEIGHING MACHINERY. 
~ JORDAN, SON & | 20N LONDON. a 0 beg 
MINING MACHINERY.) “¥22:0 


Ae ee is 
aS London Office : 
\ 5, Westmanster Ohambers, Victoria St., 8. W. 
EP PSP RT EPP PO Ta? 
NY 


(NOW IN THE PRESS.) 


The Fourth Annual Edition of 
J. A. BERLY’S 


UNIVERSAL ELECTRICAL DIRECTORY. 


Ready wn January. 


The Publishers will be much obliged If all who are 
engeyred in trades or inanufactures, in any way oon 
nected with Flectricity, will send thelr Nauss and 
ADDReSSBS, With particulars of their busines to :— 
WM. DAWSON & BONS, 148-9, Up, Thames Bt., London, 2.0, 

Terme 2) ___ Terme for Advertwements Adivertisements on nm Applation, 5330 
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GANDYS AMERICAN COTTON BELTING. 


‘Ee those having the use and care of Machinery it 1s of the greatest importance to know what 1s the aie Naietet to use to transmit power, To such and to 

all the answer ix—-USE THE GANDY BELT. It has imitators and this is the stro1 agile that it is an article that is worth spending 

cash on to imitate. If it were a worthicss article, and one that had not been VERY SUO oonds srt Is, no one would go to the expense and trouble to 

imitate it Imitation is the strongest form of flattery, and those who imitate the GANDY Belt are proclaiming to all belt users that the GANDY Belt is 

the best that has ever been put before the public. The GANDY Belt has acquired such a deservedly high roputation, that Lelt users, aftur having tried_all 

others come back to GANDY and declare that notwithstanding the difference in price, they find 1t to their advantage to use the AMERIOAN COTTON 
BELT, made by the Inventor and Patentee, 


MAURICE GANDY, 130, Queen Victoria Street, LONDON. : 


A Et a ES 


ELLD’sSs PATENT BOLLBRS. 











RAPID STEAM GENERATORS ECONOMICAL OCOUPY EXQEEDINGLY SMALL SPACE; SAFE, Nee 
Cornish Boller fitted ae TESTIMONIALS. 
with at Field ” Tubes, Bi ve Hin iid toes Osrnas arin, eoperting tat Un _ oh 
ie Gant re oe a 
ei f AP Tubes which you inse sin our sage Acme every 


tion Our coal pic ree Bovis of f these bollers waa BY 
week, and we had difficulty in resping steam before the Tu 
inserted, Wa vow have Ponty of steam, and ou: Harsh aces 
os pore bee vem aed ten mre Mtl al 
are fived; 
Gentdemen, yours truly, By eigued) hy HAMMOND, eeplooes 
a bh eile eta redelved the following teetimonial from a eushper 
—1 have fined tho 88 #4 in Tegra 


GENTLEMET, 
you in my boiler and they are acting id 
sare me ab eaah BS par onzh of fuel. —Youre war 


ee Coe = «FIELD'S PATHNT oe 
\eaase s Pespisise eerie eh ae eee eee Fe cut, eg Abe ho ey A tee Oe ty Re Tae lk LAG ae can Easily fitted in Cornish, Beg sated, Or Orces Tube and other Beate 


Licensed Manufacturers: Ju Hi WIS © LR CO = So GQ ois ; 
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: 27, LEADENHALL STREET, LONDON, 3.0. 
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LITERATURE, 


——— en | 

Minutes of Proceedings of the Inatstution of Civil Engineers, | 
with wher Selectedand Abatracted Papers. Vol. LAXVII, perusal of the speoches, many of which, of course, 
Edited by Jamxs Froat, Sacre were widely diversified in their views The majority 


tary. 
Tur last issue of the Proceedings of the Institution | of the speakers in the discussion on Hydraulic Pro- 
of Civil Engineors contains reprints of three most: pulsion” appeared to hold the opmion that 1t waa 1m- 
interesting papers which havo lately been read be- | possible that the jet propeller should ever be equal to 
fore the members, together with a full account of | the exiting methods, aince there were three factors 
the discussions and correspondence that ensued. ' mvolved in calculating ita efficiency, the engine, 
These were '‘ Hydraulic Propulsion,” by Mr. 8, W. | the pump, and the jet, while there were only two 
pki | . «¢ Wire Gun Construction,” by Mr. J. A. | 1n screw propulsion Further than this the hgure 
Longridge ; and “‘ Experimenta on the Composition | of efficiency of the pump, which was the charac- 
and Destructive ‘Distillation of Coal,” by Mr. W. | teristic feature of the whole demgn, was oxcced- 
Foster. These have all been, the second more | ingly low, and practically this part of the system 
articularly, already noticed sn these columns, and ropresonted a loss of more than one-half the power. 
tf the yolume before us contained nothing beyond ; A respectable minority, however, pointed out to the 
the papers themselves, there would be little to add | 
to the abatracts we have already published. | 
But the value of the records of the weekly | 


! have not the space to summarise even moat briefly | 


meeting that few attempts had been made with the 
hydraulic propulsion, while thousands of experi- 
ments in screws had been tricd, and they argued that 
meetings held in Great Goorge-street, does not | further research would give better reaults, and that 
depend ifpon the papers offered for consideration | if a moderate improvement only could be effected, 
any more than the tediousness of a sermon 1s, of there were purposes for which 1t would be worth 
necessity, proportional to the length of the text. | while, as in torpedo boats, to sacrifice economy of 
In two of the examples before us, capital papers | fuel for the sake of the many advantages which 
preceded most important discussions, and the most | would be gained in other respects. On the whole, 
recent practice, theory, and experinfent were laid however, the sense of the meeting, especially the 
before & body of hearers whose views represented | engineering portion of it, as distinguished from 
the most intelligunt gnd educated opinion of the ; naval officers, was decided that there was little to 
day upon the artieulas subjects in hand. We | hope from the revival of the question. 


7 CENTRIFUGAL PUMPING ENGINES FOR THE SS. 





the remarks of tho speakers, and all that we can do | the discussion it evoked 
is to give the impression left on the mind by a quiet | to be oxpected that a manufacture which 1a pract 
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“UMBRIA.” 
CONSTRUCTED BY MESSRS. W. H. ALLEN AND CO, ENGINEERS, LONDON, 
(For Description, see Page 445 ) 


a ~~ 


ae a Pe aah tthe baad istiaatia sudiveidainlsilltb.. 


Mr. Longnidge's paper was distinctly superior to 


Indeed 1t waa gaia 


cally carried on in this country at two places only, 
Woolwich and Elswick, should be known to any but 
a few, many of whose mouths are closed by gags of 
rod tape Colonel Mutland was doubtless ham- 
pered by his official postion, or else he would have 
oxpressed much more decided upinions than he did. 
Mr, W. H_ Barlow and Sir Prrodevick Bramwell 
apoke, the first as to discrepancios between the 
author's figures and the results }» should have antict- 
pated from u comparison of the performancesof other 

uns, and the latter on the details of conatruction, 

he remaining speakers contented themselves with 
dealing with very mmor matters, and it cannot be 
anid that anything of groat importance resulted 
from the discussion of a subject, which from ita 
novelty and the confidence of 1ta author, might have 
been expected to arouse sharp criticism. 

The discuasion on the composition of coal was 
more a chemist’s than an engineer’s guestion, but 
there were many present capable of entering deeply 
intoit. Mr. I. Lowthian Bell, speaking of the con- 
densation of blast furnace gases, stated that the 
ironmasters of Scotland hoped that the value of the 
ammonia and tar obtained would equal the cost of 
the coal they consumed. There was a great di- 
vergence in the views of the y Siete as to the evils 
of sulphur in lighting gas. Some held that it was 
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formed principally into sulphurous acid, and by 
ita disinfectant qualities rendered good service in 
houses, while others were of opinion that it became 
sulphuric acid, and was exceedingly destructive. 
The idea of supplying a cheap heating gas found 
few frionds, and it was proposed that the quality of 
the present gas should be improved, and it should 
be made to serve both for heating and lighting, 
The chemists were particularly opposed to the in- 
troduction of a gaa largely composed of carbonic 
oxide into houses. The discussion is followed b 
twenty-eight pages of correspondence directe 
mainly to the point rawed by the author, that a 

at proportion of the nitrogen in the coal remains 
in the coke in gasmaking. 

The three papers already mentioned are followed 
by others which have not been read, but which have 
been selected for printing. Those are mostly do- 
scriptions of works, but the laat three are inde- 
peunent investigations, of which one, ‘‘ The Oompa- 
rative Value of Labour in different Countries,” by 
Mr ©.0 Burge, will be interesting to all who have 
to estimate for forsign work. The author takes 
four classes of work, viz., earthwork, bricklaying, 
hammer-squared rubble, and painting, and gives 
the amount done in a given time by men of various 
nationalties, and the cost per unit as the various 
ratea of wages which obtain in the respective 
countries, Tho English artisan is credited with the 

reatest production ina given time, but when his 
high rate of wages is taken into account he is 
nearly alwaya the deareat workman. 

Tho volume contains a long obituary notice of 
Sir William Siemens, and tho accustomed abstracts 
from foreign technical journals, and is, as usual, 
capitally edited. 





Notions Générales aur (Eclavrage Electrigue. By Henny 


Vivanks. (Extract du Bulletin de l’Association des 

Elaves de l’Kcole des Mines.) Paris: J. Michelet. 1885. 

[Price 1 franc ] 
M Vivarez's pamphiet, although only a short 
and popular account of the rise and present position 
af electric hghting, 18 written in a scientific spirit 
and while apparently addressed to the commerci 
or hterary man, rather than to the acientiat, yet it is 
atrictly acourate, and the difficult points are not 
shirked. Itcan be understood by any person of 
fair education, and if carefully perused will give 
the reader a good insight into the means whereby 
electricity ia generated and utilised fur lightang, 
and a fair conception of the laws by which the 
phenomena are controlled. 

It commences with an account of the units of 
electrical measurement, and of the relation which 
exists between them, adding the name of Pouillet 
to that of Ohm, 1n connection with the well-known 


formula J =: a The production of the electric 
current 1s rapidly traced through the voltaic battery 
and the early mechanical generators, to the modern 
dynamo, the chief characteristics of which are de- 
sonibed, Wsth regard to the storage of electricity, 
M. Vivarez declares, after narrating the incidents 
attending the formation of the Faure Company, 
that the mountain has brought forth a mouse, 
but he thinks that secondary batteries will attain 
importance when the lead can be replaced by a 
lighter body. If such a body, half the weight of 
lead, could be discovered, then, he prophemes, the 
horse will be superseded by eleotric traction and will 
depart by way of the shambles. Under the head 
of the ‘canalisation of electricity,” the author 
takes tho opportunity to expla in a very lucid 
manner the difference between the electromotive 
forco and the intensity of the current, a point which 
ia a conatant atumbling-block to the uninitiated. He 
describes various methods of maintaining a con- 
stant differonce of potential and a constant current in 
the mains, The three kinds of lampa, regulators, 
candles, and glow lampa are briefly described, the 
efficiency of the last being put at the somewhat low 
figure ot 100 to 120 candles per horse-power, that is 
from five to six lamps per indicated horse-power. 
The Cruto lamp, as a novelty, is described at greater 
Jength than the others, A thin platinum wire u 
heated by a current in a earburetted atmosphero. 
A film of carbon 1s depomted on the metal, and 
then the temperature 1s rauwed until the metal is 
melted, and a hair-like tube of carbon is left which 
acts aa the filament when the globe has been ex- 


The economy in the hght is an open question in 
Franee as here, but it is consoling to read that the 
use of it is spreading in Eng faater than in 


any other European pares G in e of thefoom- 
atatively low price of gas here. We had fancied 
hat, with the exception of ship lighting, the 
gress in France was more rapid than here. How- 
ever, M. Vivarez has been intimately concerned 
with the business in France for many yeara, and 
18 well able to speak both of its commercial and 
acientific aspects. 


An Analysis bs the Acrounts of the Metropolitan Water 
Companies for the Year ending December 31, 1883, and 
March 81, 1884. Compiled and srranged by ALFRED 
Lass, Fellow of the Institute of Chartered Accountanta, 
London : Walter King [Price 15a,} 

This is the fourth year that this analysis has ap- 

peared. It shows () the total quantity of water 

supplied by each of the companies monthly and for 
the year; (2) the number of houses supplied 
during each month of the year, and the average for 
the year ; (3) the total quantity of water supplied, 
the average daily suppl , the number of houses 
supplied, the average daily supply per house, and 
the average daily supply per head ; (4) the number 
of houses on constant supply and the increase for 
the year, (5) the share and loan caprtal authorised, 
raised, and expended, also the capital employed per 
million and per thousand gallons qapplisd ; (6) the 
gross and net water rates, income and expenses 

(detailed) per millon and per thousand gallons of 

water ; (7) tho expenses of m ment, profit, in- 

terest, d&o., per millon and per thousand gallons ; 

(8) net profit, dividends, contingency fund per 

million and per thousand gallons; (8) comparison 

between the compiler’s extractions and the accounts 
of the company ; (10) contingency and reserve ac- 
counts, rates of supply ; (11) amount ar aes per 
million and per thousand gallons to pay 10 per cent. 
on that part of the capital not limited to a lower 
rate, aad the maximum dividend on the remainder ; 
report of case of Dobbs +. the Grand Junction 
ater Worka Company ; map of London. 

This volume represents an immense amount of 
labour, all the details being given separately for the 
eight metropolitan companies, In the matter of 
expenses it is most comprehensive and supplies a 
large amount of information, which is most valuable 
to all who are interested in water works. The cust 
per million and per thousand gallons supplied, 1s 
given for maintenance of reservoirs, maintenance of 
mains, compensation for damage, pumping, filtra- 
tion, salaries of engineers, &c., rents, water rights, 
peony ratesand taxes, superannuation alluwances, 

aw and nig apt | expenses connected with 

maintenances, feea of directors, auditors, secretary, 
and accountants, collectors’ wages, general charges, 
law and Parliamentary expenses, and official auditors’ 
and wator examiners’ fees. The question of suppl 
is treated almost as fully, and the work although 
amall, formas a most complete analysis of the pro- 
coedings of the London water companies. All 
who imagine thoy are suffering from unjuat demands 
as to rates, or who take an interest in the acheme 
for procuring a better and purer supply, will find 
hore much that will bo valuable to them, 

BOOKS RECEIVED. 

The Assayand Analysis of Jronand Steel, Iron Ores, and 
Fuel. By Tuomas Bayiey, Reprinted from the 
Mechanical World, with Additions, Tllustrated by 
Seventeen Wood Engravings. Londonand New York : 
KK, and ¥, N. Spon. Manchester. Kmmott and Oo, 

The Them y of Deflections and of Latitudes and Departures, 
with NSperal Applications to Currilinear Surveys for 
Alignments of Radway Tracks. By W. laaac W. SMITH, 
CE. New York. D. Van Nostrand, London: Triibner 


and Co, 





CABLE TRAMWAYS. 
By J, Bucknaty - Smira. 
(Continued from page 426.) 

From what we have already written upon the 
relative success that attended the working perform- 
ances and attainmente of the earlier cable railways, 
it will be apparent that the vanous inventors of 
more recent ate who sought to apply the principle 
of rope haulage to tramways, were far from work- 
ing in the dark, that they had indeed a substantial 
bagis to work and atand upon, and could turn toa 
large and valuable amount of prior experience to 
guide them. 

Before proceeding to consider in detail the various 
applications in practice of cable haulage for tram- 
ways proper, we will bnefly review in chronological 
order some of the earlier schemes and inventions 
relating vA the rae ge 

rom the partic previously given regardi 
cable haulage by stationary eagines in mines an 


upon railways, it will have been seen that the endless 
cable aystens, with its necessary tension apparatus and 
ser ng appliances, wad in practical use upwards 
of forty years ago, whilst the means of imparting, 
from the continuous movement thus obtained, an 
intermittent motion to vehicles, by means of auit- 
able gripping gear carried on separate or special 
independent oars, was well known and largely em- 

loyed about twenty-five years back. From the 

ret prope adaptation of cable haulage to the 
working of tramways upon atreata, it will be apparent 
that it was recognised that the tractive agency 
selected would have to be so applied and operated 
as not to interfere with the tioal efficiency of 
the road surfaces, or with tha: eureiage and foot 
trafic for which they had been originally oon- 
structed. This was obviously the chief problem 
that presented itself for solution. 

As early as 1812, Mosers. W. and E, Chapman 
propose to employ «# fixed cable or chain upon 
r or streets for the pu of propelling cara 
thereon, by winding or hauling upon the same from 
the platforms of the cars, and about 1824 other 
similar achémes were enrolled at the British and 
United States Patent Offices. Amongst the latter 
was one by a W. James, who proposed to employ a 
travelling chain for the haulage of carriages upon 
highways, the ohain belng operated within a tunnel 
or channel provided in the rails, In 1829 an endless 
cable traction scheme, avtnated by a aeons 
source of power, was propounded by a Mr. M., 
Dick. Nine years later W. J. Ourtis applied for 
the protoction of certain improvements in machinery 
for facilitating transport upon railways, and amongst 
his numerous suggestions relating to rope or cable 
haulage, 1s an interesting description of an inde- 
pendent ‘‘leading car” provided with a cable- 
gripping apparatus fitted with vertically moving 
clamping jawa, for imparting intermittent motion 
tO a train upon rails from a continuously moving 
‘‘ground rope.” It is further mentioned, that 
‘at first the rope slides through tho clamps and 
thus preventa concussion, but ns the train gets into 
motion the shding becomes less and lesa until the 
train attains the full velocity of the rope.” This 14 
precisely the action common to the oable-gripping 
appliances of to-day. 

n 1845, W. Brandling proposed to employ a rope 
or cable system of traction for street tramways. 
In order to avoid any interference with street 
surfaces, he proposed to arrange the hauling rope 
go as to work within a box or channel conatructed 
in combination with the track. A prong-shaped 
atipping apparatus was to be operated from each 
car on the line, 1n such a manner as to be capable of 
picking up or dropping the motion of the travelling 
rope, This appears to be the first example of the 
proposed employment of a constantly running cable 
within a longitudinally slotted underground tube or 
channel. 

In March, 1858, E. 8. Gardiner, of Philadelphia, 
U.S.A , directed his attention to the subject andgave 
& very able solution of the problem. Hua invention 
consisted in the employment of a continuous under- 
ground tube or tunnel, between the rails, having 
narrow longitudinal slot throughout its length, at 
the level of the rond, practically a similar arrange- 
ment to the continuous slotted ground or track 
tubes proposed and used in atmospheric railways 
sume years before. Within this tube he proposed 
to mount 4 series of suitable supporting and guidin 
pulleys, so thata travelling cable could be employ: 
within it forthe purpose of hauling the cars along 
the track, without impeding the passage of other 
vehicles upon the road. The narrow alot or aper- 
ture running axially through the tubes or tunnels 
and in such a manner as to penetrate the street as 
above referred to, was to allow the passage of the 
cable-gripping appliances, which were to be operated 
from the cars in such a manner as to permit of the 
latter participating in the motion of the cable when 
required. No penscuiet gripping apparatus was 
eagerly described. 

t doea not appear that Gardiner ever pursued 
his ingenious invention or tried it in any practical 
form, but it is only fair to recognise that all cable 
haulage schemes at present in use for street tram- 
ways, have been constructed in accordance with the 
he laid down by hiin. 

In the following year, Messrs. Foster and Brown, 
of the United States, proposed to employ an over- 
head endless travelling rope for working street 
tramway traffic. A suitable gripping appliance wes 
devised for operating above the cars so as to catch 
or release the cable at pleasure. 
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In 1860, W. Greaves proposed to lay down a tube 
between the rails of a street tramway for the 
purpose of receiving a haulago rope, suitable 
means being provided on the cars for attaching 
and detaching them. This arrangement of rope- 
haulage was stated to be peculiarly advantageous 
for ‘‘ working atreet tramway traffic in towns, busy 
districts, and on turnpike-roads.” A subsidiary 
arrangement is also mentioned in which the haulage 
rope is caused to travel in hollow longitudinal 
sleepers in connection with the track, instead of in 
a special central tube. 

n 1864, P, W. Barlow described an endless cable 
traction aystem to be worked by stationary hydraulic 
power, and atated to be particularly suitable for 
working traffic in tunnela or subways. 

In 1806, O. F. Harvey, U.8.A., proposed a cable 
scheme consiating in the employment of collars or 
ferrules upon an underground travelling rope, so aa 
to engage with gmipping forks or claws to be lowered 
from the cars on the track. The cable in this case 
was to be worked in an open tube. 

Three yeara later, G. F. Beauregard, of New 
Orleans, U.8.A., followed upon the lines pro- 
posed by Foster and Brown, and previously men- 
tioned, namely, elovated cable traction systoms, 
or which he devised an ingenious cable grip or 
catch for’ passing or clearing the overhead pul- 
leya, by arranging the pepperene arm and 0 eee 
parts out of the vertical plane of the cable an 
gripping jaws This arrangement of gripping 
apparatus was for dealing with oases in which the 
supporting pulleya were situated betwoon the haul- 
ing rope and the vehioles on the line. 

Subsequently, Hyde, Monkton, Thompson, Haw- 
thorn, and others patented certain devices con- 
nected with street cable traction, but they worked 
in somewhat impracticable directions and appeared 
to be unaware of, or to disregard, the useful hints 
afforded by Gardiner many years previously 

During 1870, 1871, and 1872, A. 8 Hallidio, of 
San Francisco, proposed arrangements for street 
cable haulage, and to his abihty and subsequent 
energy the practical inauguration of street cable 
tramways was mainly due. 

It 1s worthy of notice that overhead and other 
cable transporting devices, were at this time coming 
extensively into use = =Of such we may mention the 
application by the Eberhard and Aurora Company, 

evada, U.S.A., the sugar-cane transports in 
Brazil and Peru ; the salt mines wire-rope railways of 
the Indian Government in the Punjaub , the British 
War Office’s line for carrying casks of gunpowder 
at Purfloot ; n Bohemia, for transporting fireclay ; 
in the miuing industrios of the Spanish Government 
at the Asturias Mountains, &c Theo names of 
Messrs. Hodgaon and Carrington are most inti- 
mately assuciated with this class of work 

Subsequently Mr Hallidie directed the applica- 
tion uf cable haulage to the working of street tram- 
cars in San Francisco, where many of the gradienta 
are too severe to be economically worked by horses 
or locomotives 

Mr. Hallidie’s proposed arrangement consisted 
in the employment of & continuously moving end- 
leas wire rope carried within a longitudinally slotted 
tube arranged below the surface of the atreet and 
between the tram rails. The travelling cable was 
maintained in its proper position by pussing over 
and under suitable pulleys mounted within the 
tube, and received its requisite motion from a ata- 
tionary engine situated at either terminus of the 
line, or at any suitable intermediate position, the 
power being transmitted from the motor used, to 
the endless rope by means of a grip pulley or driv- 
ing drum. 

he uniform motion thus imparted to the cable 
beneath the road, was intermittently communicated 
to the cars on the line, through the intervention of 
suitable gripping appliances attached to the cars by 
steel bara or plates, capable of passing through the 
slot in the upper part of the cable tube. About 
the same time (1872) that Mr. Hallidie was intro- 
ducing his atreet cable traction scheme in California, 
U.S.A., Captain J. Roberta, of Seaford, Suasex, 
applied for a British patent for certain improve- 
ments in tke construction and operation of atreet 
tramways, The object of his invention was alao to 
diapense with the use of horses upon tramways, 
es consisted in the employment of an endless 
travelling rope within @ as aes slotted tube 
arranged between the tracks and belo¥ the road 
surface. The endless travelling cable for haulin 
the cars upon the raila was not however oarri 
by pulleys within the tube, but was buoyed up by 
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floats attached thereto, which were intonded to lie 
upon the surface of water with which the tube was 
to be filled. This inventor describes the gssonce of 
his invention as consisting in the employment of 
water within the underground alotted cable tube 
for the purpose of supporting and guiding the 
oable in the manner above saantioned. the idea 


being that there would be almost entire absence of | 40 per cent of sulphur. 


friction and constant lubnmeation of tha moving 
parts. Receiving and circulating tanks were pro- 
posed at the termini of the line, but how the system 
could be applied to the working of steep gradients 
18 Not apparent, 

The only intercat attaching to this impracticable 
suggestion i the following. The system pro- 
posed by Captain Roberts was devised for the pur- 
pose of extending a north metropolitan system of 
tramways up Highgate Hill from the Archway to 
Highgate, and the mventor, with this view, offered 
his invention to the London General Omnibus Com- 
pany, Messra Hunt and Sacre, engineers, and 
others, who naturally declined to entertain the 
project. Ten years fated the firat cable traction 
aystem was installed at Highgate by tho Steep- 
Grade Tramways and Works Company, Limited, 

It may be mentioned that a simple cable-gripping 
device is also described in Roberts's specification, 
with vertically operating jaws in connection with 
suitable shank plates for working through the nar- 
row slot in the cable tube. 


(7 be continued.) 
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THE MONA COPPER MINES 


THRsE mines are situated about three miles from 
Aimlwceh Station, on the northern coast of the Tale of 
Anglesea. They are somewhat difficult to approach, 
being on the top of a high hill, about 500 ft above 
tho sea level At one time the workings were of 
great importance, and large sums of money were 













for balancing the woight of the vertical rods There 
18 also a small oscillating engine with a 16 in, cy- 
linder, used for winding , thia works three shafts, 
resnpoctively 90, 160, and 220 yards deep 

The ore, when brought to the surface, is dreased 
by hand, the best pieces bemy carefully sorted out. 
It will contam 5 per cent. of copper, and 3d to 
When dressed, it 18 taken 
direct to the amelting works, about two mules off, 
on the coast at Amlwch Port, and which belong 
to the same company. The usual process of 
calcining the ore and making sulphuric acid is 
gone through at these works, he burnt ore 
ig then amelted with South Wales coal, in furnaces, 
of which there are five The result is a regulus 
containing about 50 por cent. of copper, which 
is run in pigs and sold In old times the whole 
of the ore was used for producing fine copper, 
the operations being carried on by the dry process 
on the mountain top 

The preciptation, to which we have made refe- 
rence, ws carried on by means of a large number of 
shallow open pita placed in tiera on different lovels 
on the hill sido. There are over 100 acres of water 
surface in all employed in this work, The water, 
as it 1s pumped from the mine, w carried by an adit, 
and together with the surface water from the hill 
side, 1s run into these pits, passing continuously 
from one to another. the first and every alter- 
nate pit, 18 placed a large quantity of old iron scrap, 
of which 500 to 800 tons ao year are used This 
causes the copper in tho water to precipitate, the 
whole being kept agitated by rakes The heavier 
particles of copper settle to the bottom and deposit 
on the iron, whilkt the hghter constituents pass 
with the water into the next pit The communica- 
tion is then closed, and the water is allowed 
to become still, so that the lighter particles in turn 
settle, and the process 1s again repeated Finally 
tho wator passes into large ponds, which are opened 
onco in from three to five years or a0 The copper 


made, but just now copper mining appears to have | slime produced in this way 18 smelted with the ore 
fallen upon leas prosperous times, owing, no doubt, | hut is much mcher in copper, contaming on an 
to excessive foreign competition, and there 1s not | average 12 per cont. Some of it 1s far richor than 





much being done in getting out ore at the prosont 
time in this district The approach to the mine is 
excessively picturesque, the hill side being scarred 
and seamed, and the tip heaped in the most fan- 
tastic manner. With a bright day and a fresh 
breeze, the dmve up from Amlwch, with the grand 
view of the Imah Sea to the northward, should 
afford pleasure to those who will be content with 
such sights, even if there is no gcene of busy 
activity to mstruct visiturs who may be aeeking for 
more practical results 
There is, however, o vast network of levels run 
through into the mountain side, and an exploration 
of these might be of great interest to the geologist 
The precipitation of copper from the pulp of 
the mine water, which we are about to desenbe, 18 
alao worthy of attention. 
Passing from the ofticcs, we svon come to the 
great open-cast, where copper was first found 130 
years ago. The lodes run cast and weat, dipping 
north, but they are now exhausted, so far as open- 
working 18 concerned The principal levela are 
entered from here. These run for a distance of 
half a mile, and are about a quarter of a mile across 
in the widest part; thoy are traversed by means of 
ladders in the precipitous parts Some of the work- 
ings are 40 yards high 
he pumping 18 ordmarily done by a wimdmull 
The pump is geared 24 to 1, and is worked by 
means of counecting beams of wood about 6 in 
square. There area 200 ft of this mode of connec- 
tion on the surface, the shaft in which the pumps 
work being that distance from the null. The timber 
connections slide on rollers placed at intervals for 
their support. For use in calm weather there 1s 
a 24 in, cylinder horizontal engine by the Sandy- 
croft Foundry Company. This 18 supp 


kept 1n reserve 


drops 
possible ; for, as Mr. Hughes, the captain of the 
mine, ahrewdly observes, ‘‘ It coats a lot of money 
to bring coal to the mountain top, whilst the wind 
comes without even asking.” It is computed that 
the windmill affords a saving of 650s. a day when 
working. The pumps are situated at a depth of 
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this, that taken from the first pit having the ap- 
pearance, when washed, of fincly powdered copper, 
and has 20 per cent of pure copper The sottlings 
froin the intermediate pita are composed of ochre, 
which sells at from 10s, to 608 perton, There 18 
on the plain below an ochre-washing plant, which 16 
worked by awindmill A cortamn amount of native 
ochre 18 also got from the mine 

Another product of these mines 1s the ore kn own 
as ‘blue stone" It contains zinc or blende, lead, 
and ailver. IJtis exported to Antwerp, where 1t 1s 
treated , but this, like the smelting from ore, isa 
branch of industry not now in a very flourishing 
condition, 





ww =n ras tie 


CENTRIFUGAL PUMPING ENGINES 

Wx illustrate on page 443 a pair of very fing combined 
circulating pumping engines manufactured by Meusars 
W. HH. Allen and Co , of York-street Works, Lambeth, 
for the new steamer Umbria, the latest addition to the 
Cunard Line These engines, which form parta of the 
main engines of 13,000 horse power, are of unusually 
large proportions, and aic capable of delivertng each 
10,000 gallons per minute to wu height of 30 ft. They 
have been made with extra large discs go as to revolve 
at a moderate sen 

The engines have cylinders 15in, in diameter by 
121n stioke, and the parta are proportioned for work- 
ing with a steam pressure of 110 1b. per square inch 
The urrangement of the engines 13 such that either 
engine can work either pump, and especial attention 
has been paid to the dengning of all details and par 
ticularly to the provision of efficient means of lubrica- 
tion, 
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ALBARET’S ENSILAGE CUTTER 
At the Royal Agricultural Society's Show, held in 


lied with | Shrewsbury last summer, the problem of pre arin 
steam by a couple 0 Lancashire boilers, which are | and sturin | auilags attracted sonailecatle Miodtigie 
6 ft. and 7 ft. in diametor respectively, one boeing | and was llustrated by a large number of exhibits of 
The fires are always banked, ao | silos, ag well aa of apparatus for preparing the forage. 
as to be ready to take up the work when the wind | It will be remembered that some of these latter did 
The engine is, however, uscd as little as extremely good work, especially that of Messrs. 


and J S, Bust, of Winterton, whose machine wo 
shall publish on a future occasion Another cutter, 
shown by M. Albaret, of Liancourt (Oise), France, also 
did good work, although it waa specially adapted for 
dealing with a different class of forage. As the 
Albaret ensilage cutter may be regarded as a standard 
machine in France, where the practice of ensilago 18 


220 yarda_ from the surface in the shaft, and are | much more developed than in this country, we publish 
with leaden valves and valve-boxea. | illustrations of the machine on pages 446 and 447 A 
There are thrge ‘ balance bobs,” at various depths | will be seen from the figures, the machine and 
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ENSILAGE CUTTER WITH CENTRIFUGAL ELEVATOR 
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CONSTRUCTED BY MESSRS, ALBARET AND CO., LIANCOURT (OISE), FRANCE. 











































clovator belonging to it, aro mounted on a bedplate A, 
attached to a carriage T, with large wheols, by which 
it is easily transported, On the bedplate is a box 
Bk, C, D, K, which, together with the gearing for the 
rollers, fornia the ios’: uportant part of the machine 
The rollers F and G, that pasa through the box, are 
grooved, in such a way as to facilitate the feeding of 
the forage to the knives. As will be seen they are of 
considerable diamoter, in order that the contact sur 
faces may be as large as ible; they are also vory 
heavy, & necoasary condition to insure a uniform anil 
easy feed The lowe roller ia fixed and turna in two 
bearings H and I The upper one is supported b 
the piece D!, to which the bearings I' J" are bolted, 
which eaurrounds it and forms by means of the parts 
band }!, the inlet and ontlet for the stalks, as they 
come under the knives. ‘This frame slides on the two 
sides of the box, where it is held and guided by the 
grooves d and ¢d!. The piece D! and tho upper roller 
are thus freo to rise and fall parallel to the lower roller. 
A weighted lever is added to control the movement of 
this roller, and a variation im the pressure exerted 
upon the forage, ia obtained by shifting the counter- 
balance. The shaft of the flywheel L is mounted at 
tho side of the box, and is carried by the bearings M 
and N. The latter is provided with a atop / to pre- 
vent longitudinal movement of the shaft, wi ch arises 
from wear, Cloao to this shaft and parallel to it, is a 
second shaft 0, and in the same plane aa the axis of 
the lower rollor is a third shaft P. This latter is 
equidistant from L and O On the flywheel shaft 
is keyed the pinion Q, driving the double gear- 
ing rf S, The wheel S commands the wheel T of 
the double gearing T U. The pinion U drives the 
wheel V of the gearing V Y, and the pinion Y 
into the wheel X. The double gearings T U, 
S, V Y are each in one piece, and, aa walloak the 
wheel X, turn loose on the shafts L and 0. The 
third shaft P carmes two wheels Z and Z'; the 
former can be thrown into gear with the wheel R, 
and Z’ with the wheel T. This can be done easily 
at will by means of the lever P* acting on the fork 
between which the wheels Z and Z’ are placed, as 
shown in the illustration. By means of the wheels 
Z' and T, the forage is cnt into lengths of 2 centi- 
matres (.79 in). and by Zand R, and the lever P, 
then falls into the position P*. The wheel Z' can 
also be thrown into gear with V, by dpe al, Ha 
ping, and throwing forward the wheels Z and Z' i 
such & py ere engage Z! with V, and then replacing 
the pin g in the hole g'; by this means a out of 1 centi- 








metre can be obtained. When the wheal Z' gears 
with the wheel X, the length of cut ir 5 centimetres 
(1.97 in.) In this latter case the Operation is the 
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same aa before, the wheels Z and Z' are thrown over 
until Z’is in gear with X, and they are then placed 
between g* and g*, In all the positions assumed by 
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CONSTRUCTED BY MESSRS. ALBARET AND CO., LIANCOURT (OISE), FRANCE. 
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Zand Z', the same lever P? serves to stop the cut 
when desired, the out of gear position being indicated 
by 4. The spurwheels having twice the diameter of 
the pinions, it is clear that the speeds of the shaft P 
will vary with the different combimations. These 
variations are proportional to the numbers }, 2, 3, 
4,and 8, The shaft P controls the lower roller by 
means of ao syatem of bevelled gear wheelaty 4. The 
a t gives movement to the wheela 7 4, which are 
oose on the shaft of the roller, and turn in oppoate 

directions. A clutch sleeve / is placed between the 
two wheels; 4, and can be made to drive the shaft by 
means of a fixed key, on which it slides to and fro. 
The clutoh can be set fast with one or other of tho 
two wheels ) and 4, on the bosses of which are inclined 
wade corresponding to the form of the clutch. 

hen the latter 1 thrown over to /', one of the two 
wheels us set fast as well as tho lower rolle:, on the 
shaft of which it 1s mounted, When the sloeve is in 
the middle position, the rollor ceases to move The 
clutch ia operated by the finger P' which 13 moved by 
the lever 2! on the shaft m. The automatic feed A’, 
Figs. 1 and 4, 1 controlled in the same way as the 
lower roller, by the finger P', as itis driven off the 
shaft of the roller by means of the two geared 
wheels B' and C! and by a prtched chain Al. 
Thia feed or carrier consists of four yeared wheels 
D', D*, D, D4 of equal diameter, and driving in pairs, 
two pitched chains d' ¢?, on which are fastened at 
short intervals the strips F', which, as the cham 
travels, feed forward the forage to be cut, up to the 
rollers. The attendant has therefore only to place 
the stalks in the box U', no manual feeding boing re- 
quired. Tho tension of the pitched chains «' «/*, can be 
regulated at will by the screws ff4, which are arranged 
to shift the two bearings of the shaft H', and which 
move on the slides A h' of the box U! ‘The upper roller 
is controlled as followa Ou the shafts p! and g of the 
two rollers, and on the side opposite to the flywheel 
shaft, are two toothed wheels) 4, ove: them runs a 
pitched chain, that passes alyo over the pulley? In 
this way the upper roller ia driven by the lower one, 
revolving uf course in a direction opposite to the latter. 
By the arrangement already described, the upper 
roller rises a falis with the varying thickness of the 
charge passed through The spindle of the pulley ¢ 
18 mounted in a ore and held there by a special 
arrangement, which allows the pulley to shift, and 
the pitched chain to be stretched as it extends by 
wear, A projection, V, prevents this cham from 
ali ping off the wheels, when the direction of the 
rollers is changed, orif by accident too great a charge 
of forage is fed inte the machine This pitched chain 
18 COVered over with a cast iron box V', the lowor 
part of which serves as an oil roservoir to securo 
a constant lubrication. The gear wheels driving 
the rollers aro also boxed in by ao cast-:ron cover 
p", and the wheels that 1un loose on their axles aro 
furnished with hermetically closed lubricators, so that 
they work freely for a considerable time without 
attention. 

From the foregoing description, the suitability of the 
machine for cutting straw, hay, or maize, will be 
readily understood By the various combinations of 
change wheels, several different lengths of cut can be 
pbtatied, 1, 2, 4, and $ centimetres ( 394n., 79 in., 
1,58 m., and 3 15 in.), sf tho flywheel 1s fitted with two 
knives, The corresponding lengths would be 1, 2, and 
4 centimetres (.20 in,, .78 in., and 1.58 in ) if the fly- 
wheel has four knives, but :f only one outter be used, 
lengths up to 16 centimetres (6 29 in.) can be delivered, 
This great range of cutis secured with feed rollera 
double in diameter of those usually employed, the rates 
of the speed of the flywheel, and that of the feed rollers 
being doubled without any complication, and the 
gs ng employed to prsduce the different rosults, 

very simple, and unhkely to get out of order. 
A special advantage in the use of large rollers, 
is that sufficient weight is sccured to maintain a 
uniform feed, and this weight 1s especially necessary 
in dealing with greon inaize, the strong stalks of 
which are flattened only with difficulty, and which 
slide over one another when subjected to small pres- 
sures. Tho means of at once stopping or reversing 
the travelling bands and the alice la eithiii the reach 
of the attendant who feeds the maghine, and the large 
diameter of the rollers renders it ible to reverse 
these latter, before the forage, which is between the 
rollers, has reached the knives The upper roller is 
always under perfect control no matter in what position 
{t may be, and combs 8, 3, &c., placed on each side, 
and above and below it, prevent any clogging of tho 
rollera by the material fed in winding around them. 
The means of adjustment provided insure also that any 
thickness of forage, from the diameter of a single straw 
to the whole width of opening, is regularly and uni- 
formly fed forwards to the knives. In cutting maize 
it ia found preferable to maintain a certain openin 
between the rollers, and this is effected by means o 
screws against which the upper side of the roller comes 
incontact. The width of the opening can of course be 
regulated at will. The edges of the box B, CU, D, E, 
when the operation of cutting takes place, that is, the 



















































448 


Mime ew es 





oi S cenamanated 


sides 4 and 6 of the mouth, are fitted with hard steel 
plates that can be easily replaced. 

The centrifugal elevator which forms a part of this 
machine is arranged to deliver the forage direct into 
the silo or into carta as itisout. It conmats of a cylin- 
drical casing C', closed on each side so as to shut in 
the flywheel on which blades A! are fixed. A tangen- 
tial trunk K' completes this part of the apparatus, 
which thus forms a centrifugal fan The cut forage 
falls into the box C¢, with which the mouthpiece of 
the machine communicates. There it at once comes 
under the influence of the blades on the flywheel, and 
the blast thus produced, diacharges it through the tan- 
gential trunk. In the middle of tho fen casing are 
two openings covered with sliding doors D! DY, which 
allow the entry of air, the siltation of which is thus 
under complete control. By means of the same doors 
the casing can be clvared out and the cutting blades 
adjusted, Another door is also provided to empty 
the casing. The wholo of the elevator is so arranged 
as to be easily removed. The trunk R's made adjustable 
0 that the height and direction to which the cut forage 
is discharged may be altered according to circumstances, 
and several openings for delivery may be provided 
for a more even distribution into the atlo. The fan 
blades A‘ are of wrought iron rivetted to projections 
on the flywheel, the diameter of which is made aos 
large ng possible to promote the centrifugal action of 
the elevator, The shaft L of the flywheel carries one 
fast and one loose pulley for driving the machine 
The belt from the engine ia controlled by the lever H* 
which has a wooden aalot H", that acta as a brake in 
such a way that in shifting the belt the machine can 
be stepped almost iustantaneously In conclusion, 
we may add that the working speed of tho Albaret 
ensilage cutter varies from 300 tov 400 revolutions per 
minute, and tho delivery of cut maize is about 12 tons 
per hour. 


we ee 


THE ATTOOK BRIDGE 

Wr publish this weck in a two-page plate, the firat 
of @ series of illustrations of a lnidge recently con- 
atructed across the Indus River at Attock for the 
Punjaub Northern State Railway This bridge, which 
Was opened on May 24, 1888, was crected under thie 
direction of Mr. F Lo O'Callaghan, engineer-in-chief, 
Mr. H Johnson acting as executive engineer, and 
Mossrs R, W. Egerton and H. Savary as assistants. 
We shall peor our description of this important 
work until the publication of further details. 











ELECTRIO LIGHTING NOTES. 
Unverarounn Coxpuctors Fok GREENOCK, 

Tut Kinetic Engineering Company have seveived 
the order for the underground clectrio bght cables for 
the lighting up of soveral of the streets in Greenock 
under the provisional order obtained by the Pohce 
Board These cables will be of three types, namely, 
the main cable, conmeating of 36 strands of copper wire, 
1.5 millimetres in diameter ; the branch main, cousist- 
ing Of 12 strands of 1.6 millimetres , aud the leads for 
the lamp-posts, consiating of | atrand of 1.2mullimetrea 
diameter. These cables will be of the Berthoud Borel 
type, insulated with Berthoud-Borel material and 
encased in a double sheathing of lead, the two sheath- 
ings being Separated by a layer of gas-tar. A conduc- 
tivity of 16 per cent. and an insulation of 1000 meg- 
ohma mile at the ordinary temperature are gna- 
ranteod These cables will not be laid in any troughs 
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out a hitch and without requiring oveshauling, 
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lighted tapers were required. 8. The daily cleaning and 
replenishing of iampa, as well aa the ng in store of 
highly inflammable oil, paraffin, or candles, could tos 
greater extent be dispensed with. 4. The expense of 
maintenance was not much in exces of that of the other 


the plant was not great, and its position 


4 occupied b 
eat te engine room caused no annoyance to 


neat to, or im, ¢ 
passengers. 

As the dynamo which furnished the electricity for feed- 
ing the incandesoence lamps to be driven at as uniforn 
velocity, neither the ship’s main engines, nor the donkey 
hor winch engines, were suitable for the purpose. The 
dynamo must have an engine for itself. It was, in most 
Cases, necessary to place thie special engine and the 
dynamo in such a position that the men on watch at the 
min ongines could, with a minimum of trouble, aleo 
attend to the electric plant. This position, therefore 
was naturally somewhere near the starting platform, and 
if possible on the ship's floors, ao that undue vibration 
and noise inght be avuided. Frequently a convenient 
recess could be trurided; either immediately behind the 
main atarting platform or opposite to the thrust-blook, 
just outside the screwshaft-tunnel door, Only in larga 
installations would it pay to have on board an electrician 
eolely to attend to the dynamo, its engine, and lampa, In 
such cases a convenient and cool position was generally 
xelected between decks, in the same compartment with, or 
in that next to, the refrigerating machinery, if such 
should be on board, #0 that one man might attend to both 
of these novel appliances. 

Where practicable the axes of dynamos with large, 
heavy, armatures should be placed fore and aft, to obviate 
aa much as poamble the effects of gyrostatic action, since 
the angular velocity due to rolling was greatest athwart- 
anit he author here gave Sir Wilham Thomeon’s for- 
mula and exaniples, to show the preasure produced on the 
dynamo bearings, under different circumstances, by gyro- 
atatio action. 

In aclecting & dynamo it was necessary to determine 
whether or not 1t fulfilled certain requirements; 1. It 
inust develop electromotive force suitable for a certain 
lainp when driven at o certain definite speed. 2. It must 
be self-regulating; that was, the electromotive force 
generated at the given speed must remain conatant to 
within 5 per cent., whether working one lamp or more, 
or the full number of lamps. It was prolerable to havea 
slight fall in electromotive force as the number of lamps 
was reduced. 3, There must bo no undue emission of 
sparks at the commutator brushes, 4. When running 
light, or with less than the full number of esis there 
must be no undue heating of any of the parts. 5, The con- 
ductivity of the copper wire with which it was wound 
must not be loss than percent. of pure copper. 6. Tho 
insulation resistance of the armature and electro-magnets 
should not be less than 10,000 ohme per volt generated 
at the required speed, The dynamo should tested 
mechanically and electrically before being put on board 
ahip, and atterwards, when fixed in positicn, by a final 
trial of not ‘less than etx hours’ duration, with its own 
engine, and with all the lamps in circuit, There was 
considerable diversity of opinion regarding the limit of 
speed of a dynamo om board ship, As a consequence of 
the general desire for low apeeds, must of the best forms 
of dynamos, the Siemens, the Edison, the Edison Hopkin- 
kop, the Victoria, the Ferranti-Thompson, and the Pilsen- 
Schuckert, had been specially modified for ship use, so as 
to produce the required electromotive force and current, 
at a varying from 400 to 650 revolutions per manute. 

The success or failure of an installation on board ship 
depended as much upon the engine as upon the dynamo, 
and every care should be taken to procure one that 
needed the minimuin of attention, and was not likely to 
break down Tho engine should be capable of driving 
the dynamo during a voyago to Australia and siege wri 

e de- 
mand for auch engines, more especially for those driving 


or pipes, They will be tarred and then laid on a layer | direct, had Jed to the production of a great vanety, many 
of tine wand placed in the bottom of the trench and | of them excellent in workmanship and in detal, It was 


covered with the aame to a depth of aboutdin. A plank 
of wood or layer of bricks will be placed ovor the sand 
to indicate the presence of tha cable to workmen after- 
wards taking up the stieet and save it from injury by 
than tools. Large quantities of these cables have 
thus been Inid an many of the principal Continental 
towns and give complete satisfaction, Ky this method 
of laying the Berthoud Borel cables effect o great 
waving in tame and labour in placing mains under- 
ground, 
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THE ELECTRIC LIGHT ON SHIPBOARD. 
AT tho firet meoting of the present seasion of tho Inati- 
tution of Civil Enginesra, on the 11th of November, Sir 
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frequently necessary that the engine should be capable 
of doing its work whan aupplied with steam either from 
the main or frum the donkey boilers, su that the electric 
light unght be available im port as well as at sea, This 
entailed capability for working under variable pressurea, 
and thus the atze of the engine must be adapted for the 
lower pressure. One of the most important adjuncts to 
the engine was ita governor It should be suticiently 
sensitive and relable in action to kebp the engine withm 
Sper cent. of its normal speed, with a load varying 90 

roent , and « builer pressure varying 101b. per square 
tech No mechanical governor could do this, and con- 
sequontly a good electrical bagel which would auto- 
matically open and close the throttle valve, in perfect 
synchronieam with the load, or work to be done, and leave 
the valve in ita last position until a change wag made 


J. W. Buzalgette, (1, President, in the obair, a paper | either in the load or in the steam prossure, was tly to 
was read on “Electric eaetionk for Steamehips,’ by | be desired. The author showed how this Broulaa had 
Andrew Jaimtweon, Assoc Inst. C.B., FLRS EB. been solved by means of his electrical governor. 


The euther commenced with the statement that, 
although it was not nore than three years xince the first 
pphoation of incandescence electric lighting to the 

néral flumiuation of steamnships, the advantages acoru- 
ng therefrom had been so univoraally recognised, that 
more ond hundred and fifty ships had been fitted with it, 
and scarcely a man of-war or ao firatc passenger 
steamer now left the builder's handa without having it on 
board. This rapid success was niamly due to the following 
euuses: 1, Electro lighting on the incandoscence system, 
when properly fitted, was wore healthful, oooler, more 
anal dled, and more artistic than other ayetenis of 
lighting there waa no smell, and no products of combus 

tarni¢h filtvork 
way than any at the 6 
The danger from fire wos less, as neither matches nor 






idsr nltheis of flamingtde, 34 ina 


Then were detailed the different methods of driving 
dynamos on board ship by belts, ropes, gearing, direct- 
driving fast-speed engines, auch as Brotherhood’s, the 
yy estunqnonee, Mosars, Siemens’ frictional drive, &c. 
The author explained the methods of fitting leading wires 
into vessela, instancing in well-known cases by plans 
of tho ws, Adelaide and the #s. Arawa; and gave a 
practical rule which he had been in the habit of using for 
the dimensions of such wires. Insulation resistance was 
too often neglected by electric light enginears. Amongst 
submarine telograph engineers it was considered of vital 
importance to watch the insulation resistance with the 
a nee telat fal uly mea oe manufacture of a 
cabie, OUT Gunung its submersion after it 
; whereas, in the cad of Getting R. 3 
charged with the fitting up of an i 


methods of illumination (in some cases less), whilet the | rigi 


‘4 
an 
tion very seldom geod request and 
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thought of, or even know how to take insulation teats, 
elther of the dynamo or of the leading wires. It was far 
from right to allow leadsto be run up like bell wires, 
without the slightest knowledge as to whether a flaw or 
B fault had crept in, and all engineers should insist upon 

d inspection, av well as thorough and searching tests, 
before an installation was passed. Tho insulation reaiat- 
ance standard need not be noarly so high as in the casa 
of submarine cables; but nevertheless it did require to 
be sevoral hundred times more than the copper resistance, 
otherwise a fault would soon develop, and short-ciroulting 
oocur, under the combined influences of the electromotive 
force, and damp or wet. The dielectric should, thera- 
fore, in addition to being a inaulator, be thoroughly 
water-tight, and as little liable as ble to be affected 
by aaa vheric rary A The author then gavea desorip- 

of what he had found to be the best form of switches 

fusible plugs, Jamp-holders, lanterns, and glubes. Fi 
he di attention to the powerful search-lighta u 
on board men-of-war, and to the novel application of arv- 
lighting for salvage and fishing puree. 

he paper was illustrated by a large number of dia- 
grams. 


NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday, 


The Cleveland Jron'Mm ket.—Y esterday there was a fairly 
food attendance on ’Change, but like previous weeks of 
ate, the amount of business transacted was very limited. 
Prices were practiwally unchanged, No. $3 Cleveland pig 
selling at 30s. 3d. for prompt delivery and 80s. 6d. to 
S0a. Od. per ton for forward. Within the past fortnight 
there has been a great deal of excitement in the Glasgow 
inarket, but 1¢ hae not had any further effect here than to 
cause BOE purc to be mado for forward delivery by 
Glasgow merchants, Shipments of pig iron from the Tees 
continue fairly satisfactory, conaidering the advanced 
poriod of the year, The lower numbers of Cleveland iron 
are in better request for prompt delivery, 


The Manufactured Iron Trade.---There 16 nothing new 
to report in this branch of industry. Moet of the worke 
continue to be only partially ocoupied. Prices remain as 
low ag ever, and there 15 the same difficulty to obtain 
orders as there has been for many months past. At last 
a date has been fixed for holding the arbitration court at 
which the wages quostion of the iron workera throughout 
the North of England is to be settled, Dr, J. Watson, of 
Noewecattle, the arbitrator selected to dispose of this 
matter, has decided to ait on the 20th inst., and seeing 
that there has been a0 much unavoidable dolay, he will no 
doubt give his award as soon as possible after tho arbitra. 
tion. 


Cleveland Institution of Engwneers,—The annual meet- 
ing of thia Institution was held at Middlesbrough 
on Monday evening. There was only a small attendance, 
The report showed that there were $11 members, and 
that there was a balance in the bank to the oredit of the 
woorety amounting to 38/. lde. 8d. Ono of the founders 
of the Institution pointed out that thore were 65N, ati 
owing by members in arrears, and that had it not been 
for 110 members having voluntarily paid double sub- 
scription, there would have been a large deficit instead 
of asurplus, The newly elected president, Mr Alf, C. 
Hill, delivered an interesting address, in the course of 
which he gave the history of the improvements that have 
been e in the manufacture of Cleveland iron and 
stool. In conclusion, he took w cheerful survey of 
trado generally, and predicted for the Cleveland district 
a brilliant future. During many yeara past there have been 
some very excellent papers on subjects of importance to 
engineers and ironmasters submitted for discussion at the 
meetings of the Cleveland Institution of Engineers, but 
latterly the members have manifested an indifference in 
the proceedings, which has been very discouraging to the 
promoters of the Institute. It 1 felt that great national 
organisations like the Inatitution of Olvil Engineers and 
the Mechanical Engineers supply all the eaete infor- 
mation desired by professional mon, and local institutions 
are unable to re le successfully with those powerful 
societies whose head-quarters are lucated in London. 


Radmaking Plant for Spawm.—For some time past the 
Teesside Iron and Engine Works Company have been 
busily engaged upon an order for one of the largest rail 
mills yet manufactured in the Cieveland district. The 
mill is for the Sociedad de Altos Hornos y Fabricas de 
Hierro y Acero de Bilbao, and is equipped with live roller 
gear, pull-over gear, hydraulic orane dor readily handling 
the blooms, bydrauis roll-adjusting gear, ateam rail saw, 
and ecroll ‘gear for hot bank. The rail-fnishing mill is « 
30-in., and will be capable of ere Piel e] 
seotiona now used, and in lengths of 180 ft. Adjacent to 
this mill will be placed the roughing mill, together with a 
39-in. blooming mill, the standards of which latter weigh 
about 20 tons each, and the ralla for the same will each 
weigh between 14 and 1itons. The Teeside Company are 
also supplying in connection with this mili plant, a haves 
bloom shearing machine capable of cutting ateel blooms 
12 in. by 12in, This shear spparstu when finished 
will w about 75 tons; the in it, weigh 
ing 7 tons, was nucossafully rar Tr ohpigy boars wer ® 

ew days : cogging m n temporarily 

a tested under steam with the most sa 
resulta. The above is only one of several important orders 
which the Tessside Iron and Engine Works Compan 
have received from pe Brees Soren, abore summed. 








A la uantity of prod plant ie also being 
turn ak at this establishment for Consett and other 
steel and iron orks. 

. b 


TKS Coal a Coke Trgided.— All kinds all fuel are in 
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NOTES FROM THE NORTH. 
Grascow, Wednesday. 

Glasgow Pig-Iron Market.—Laet Thuraday's pig-iron 
warrant market was ar, with transactions reported 
during the forenoon at 480. 3d. down to 43s. 3d. and back 
to 48a. 4d. cash, also at 48s. .» 430. 4d,, and 43s, 5d. 
ove month, the close being sellers at 486. 4d. cash and 
43s. Ghd, one month, with buyers at gd. leas per ton, 
Business was done in the afternoon at 48s. Sd. down to 
42a, 114d. and back to 436. lid. cash, and the clove was 
aellurs at 48u, 14d. cash and buyers at 43a, ld. The market 
opened dulion the collowing day, but recovered, and the 
quotations advanced to 3d. per ton over those current 
at Thuraday’s olose, but in the afternoon the advance was 


lost. Onthe week there waa an advance of 44d. per ton, 
and on the month .an advance of la, 6d. siness was 
transacted In the morning at 436. to 48a, 44d. cash, the 


latter being the nominal ee Tahara n the after. 
noon there were transactions 44d. down to 48s. 1id. 
cash, which was nominally the closing price. On Monday 
another serious advanoe took place in the price of warrant 
iron, which, it was feared, would tell severely on iron 
brokers who had been extensively fora fall, In 
the morning both buyers and sellers seemed to be feeling 
the pulse of the market, and prices continued steady 
at last weok’s closing rates; but in the afternoon t 
was sume excitement, and buyers were numerous, with 
the result that prices were sent up ls. 1 rton. Trana- 
actions took piace during the forenoon at frum 436. up to 
43a. lid., tho market closing with the latter as the 
nominal price. In the afternoon the inarket was v 
strong, and prices ranged from 43s, 4d. to 44s, 44d., wit 
sellers at the close asking 44s. 8d., and buyers offering 
44, 1}d. cash. The market opened yesterday with holders 
very firm, and prices were run up 5d. per ton, but there 
was aamart reaction attended with a drop of Is. 1d. per 
ton. The close, however, was 34d, over the lowest quota- 
tion, and 44d. under the previous day's close, Business 
wae done in the forenoon at 44a, 44d. up to 44s. 9d. cash, 
and the market closed with sellors at 43s. 10d. nominally. 
At the afternoon market business was done at 431, 10d. 
down to 480. 8d., and then back to 43s. 10d. cash; and 
subsequently there were sellers at 436. 10d. cash and 44s, 
one month, and buyers at dd. per ton lower. Business 
was reported this forenoon at from 484. 10d. down tu 
44a. 34d. cash, and at the close of the market sellers were 
wanting 433 4d., and buyers were offering 43«. 3d. cash, 
the month's price being nominally 43 6d, In tho after- 
noun there were transactions at 43s, 34d. cash, and subse- 
quently there were vellers at that , and at 43s, 5 
one month, with cues pot . per ton less, ) 
demoralisation which has reigned in the Glasgow pig-iron 
market for some days has been the result of rash specu- 
lation on the part of certain brokers, who, with haavy 
sales to meet in a at@adily rising market, wero com- 
lled to suspend payment. The first to fail waa a 
ker, who, within the last fortnight or so, was 
oversold to the extent of about 92,000 tons. On Thuraday 
and Friday two other firms gave way, one of them aeving 
been oversold to the extant of 26,000 tone. The asseta o 
the three firms are understood to have been equal to 
1s. 8d., 7a, Gd., and 7a. 3d. li. respectively. It is 
hoped that tho speculative collapses referred to will have 
the effect of placing the market on a more healthy footing 
os regarda the relative coat and selling price of iron, 
than has lately been the case. Gonuine business in the 
iron trade ts, if anything, quister than it has yet beon ; 
there 18 certainly no improvement to re ery few 
orders of any importance are being ved, and, s0 far, 
buyera show no Inolination to purchase ahead. Ounti- 
nental orders seem to have dropped almoat entirely, and 
those persons who bought a short time ago are 
rather to curtail than increase their holdings. American 
orders are almost nt/, notwithstanding the fact that 
freights are but nominal. There are now 96 blast fur- 
naces in actual operation, one additional having been 
blown in at Langloan Iron Works, At thistime last year 
there wore 101 furnaces in blast. The production during 
last mouth was about 8000 tons leas than that of thesame 
month last year, Shipping iron is steady in price, but 
only a moderate export business is doing. Last month 
there was a falling off in the shipments to the extent of 
about 12,000 tons; and up to the end of last week the 
decrease for the year was 78,648 tons. The shipmenta for 
the week ending laet Saturday amounted to 6783 tons 
as compared 8949 tona in the preceding week and 
7574 tonsa in the correspondin of last year. They 
included 955 tons to the United States, 300 tons to Aus- 
tralia, &c., 828 tons to France, 400 tons to Italy, 1271 tons 
to Germany, 150 tons to Ru 470 tons to Holland, 235 
tons toS and Forge and lesser quantities to other 
countries, The stock o pig iron in Mesers, Connal and 
Co.'s public warrant stores stood yesterday afternoon at 
580,171 tons, as compared with 
woek ore a decreases for the week of 185 tons, Ano- 
ther failure in 
afternoon. It in wo 


the Bader trade was announced this 
erstood that the bankrupt had an 
open account of 5000 tons, 
John Elder Chair of Naval Avchitecture,—The opening 
in conn th the recently founded Ohbair o 
Naval Architecture in the Uaiversity of Glasgow was 
delivered y y afternoon by Professor Elgar, who 
pointed out Chat the cocasion wae in more than one sense 
unique, No British university had ever before included 
in ite ourriculum an like a come treatment 
science of nav tecture, and this was also the 
first time that naval architects and shipbuildera had had 
an ity of entering upon a course of scientific 
intended to be speolally and fully adapted to 
their requirements. . 
Bhort Time on the Clyde.—A large number of the shi 
bullding yards on the Clyde have been, or aré about 


50,306 tons yosterday | tidal 


of | which the men have in view {iv to assimilate their wage 
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be, put on short time, a condition of things which has { comprised 111,114 tona of oval, and 2690 tons of patent 
never so gouerally prevailed at any former in the| fuel. From Bilbao there arnved 9568 tons uf iron ore, 
history of Clyde abipbuilding. Itisu r | and 1608 tons came to hand from other sources, 


arte 
time arrangements that are being established ite hour 
of commencing work being in m oases 8 o'clock ®™., NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesda 
Dore and Chinte 


oné meal hour being allowed, and Saturday being a 
dies non every week or alternate week. By tho adoption Wiaey =A amet: haa eon Feld 
at the offices of Messru. Fowler and Sons, surveyors, 


of such « plan any work that ia in hand is spread over « 
Sheffield, at which the following directors wore present. 

















larger number of workmen than would otherwise be em- 
ployed, and in this way absolute destitution will not be 


nancl’ iG: General ab it. reesntly threatened ta: beconie. The mayor (Alderman W. H. Brittain), in the chair, Mr. 
Another advantage {fs one in fasour of the employers, a ‘H, Cammell, igh eat rg es a 


H. G. 
were alao presont Mr. Robert Fowler, of London, solicitor 
to the Hill, Mr. F. Fowler, land agent, and Mr Edward 
Parry, engineer, The meeting was called for the purpose 
of oonaidering s scheme prepared by the engineer ty make 
certain alterations and improvements on the plana of the 
line deposited last year. ese are chiefly to make a new 
junction or curve between the proposed new Iine of ral- 

and the Midland Railway from Sheffield to Jvre, 


namely, that of reducing the conaumption of gas or other 
artificial light toa minimum. Three quarter time work 
has been adopted in the Port-Glasgow and Greenock 
yards of Messrs. Russell and Co, who are at present in 
quite a unique position as rde the amount of work 
which they have in hand, embracing, {ts said, soventeen 
aailing veaselx, generally ranging from 1400 to 1600 tons 


or upwards, way 
and also tu somewhat lengthen and make more direct the 
NOTES FROM THE SOUTH-WEST. tunnel from Totley to Geindloford Bridge, and the other 
South Wales Coal and Iron.—The exporta from Cardiff | tunnel from Barber Buoth to Chinley. ho effect of the 
and the other South Wales ports, both of cual and iron, } first of these alterationa will be tu enable passengers or 
last month show a falling off, as compared with some pre- arta for Chester 
vious months. coal shipments from Cardiff are low, | Held, to ing obliged to 





merchandise from Hathe and other 
doin the Midland line without 


The coal a last month were Cardiff, 571,288 tona;j| run into Dore Station. The alterations im the tunnels 
Newport, 508 tons; Swansea, 71,205 tons; Lianelly, | will give a more direct line, and will shorten the distance 
9971 tons. The coastwise shipinenta last month were: | by from a quarter to half amile. New plans and book of 


Cardiff, 95,275 tons; Newport, 100,826 tons; Swansea, 
50,590 tons; Lianelly, 10,042 tons. The foreign exports | and a short Bill will be promoted in the next season o 
for October last year were Cardiff, 507,790 tonsa; New- | Parliament, the propered plans being outside the limita 
port, 143,817 tons; Swansea, 72,772 tone; Lianelly, | of deviation, and rendering the app 1oation for a fresh 
tons, The coast oval shipments for October, | Bill necessary. It is underatood that the present proposals 
rite. were ia cereals whe Mines Mlb a tons :| will meet with the approval of the Duke of Rutland 
wansea, 68, tons , nelly, 7 tons, e iron | - , on ae 
shipmenta last month were: Gurdiff, 7142 tons , New-| ade resting: of the directors of the Goole Chamber of 
port, 7088 tone; Swansea, 572 tons. There were also | Commerce : discussion took place in regard tu the railway 
sent from Cardiff last month 2465 tons of coke ; from | communication between Coole and York and the North 
Semper, S27 tons and from Swansea 3 tone Hye | Haste Hallway hving fled ty moot the requirement 
’ » | of the Chamber, it was dec to approach the Lanca- 
and from Swansea 17,732 tons. ahve: anid: Voelshire: oth the: view! ol obtaining their 
Shot Firing in Mines.—A large deputation, re nting | assistance in inducing the North-Eastern Railway to com- 
the colliery owners and colliers of South Wales, waited plete the junction at Hook between the two nystema, 
illiam Harcourt at the Home Office on Tues- 
day for the purpose of submitting their 


reference are now being prepared to show these alterations : 


upon Sir b Lecture on Coal Mining.—A_ lecture on this subject bas 
1 h th jections to ®| been delivered at tho Firth College, ShetHeld It is the 
rn, new special rule reapeoting shut firing in mines. | fourth of a somes on the subject, and that selected on this 

e object of the new rule is to make it clear that when- | Aocasion was, “Boring Appliances, with Cutting Tools 


ever shot firing takes place in any mine under certain 
specified conditions, no persons other than those firing the | $404.0 Baring, and Contrivanoes for removing Dobris and 
shots, shall be allowed undorground, and that, to insure earliest times was given, and then the various tools used 


the completo observance of this precaution, a specified | ware theoretically aud 
practically considered There was 
time shall be fixed for firing the shots, Tho Home Secre- a very fair atten Pete at these lectures from the neigh- 


tary observed that he did not want to make anew law 
but rather to make the existing one clear. » | bouring collieries. 


incre Hate et Me Wy iy all on Tw Lary Cranes Manny, FSA the tt moa 
’ ng of the Council of the Institution of Civil Engineers 
contract susreering tne Great Eastern steamship for | after the recess, the death of Charles Manby, F RS., 


twelve months. e great vessel will from | honorary secretary, having been officially reported, 1t waa 
Milford Haven, during the last week in November, for rouls ed, “That the Council of the Institution of Civil 
t 


Now Orleans direct, with English art and collective edu- eers desire to place on record their high sense of the 
cational exhibits, which will be conveyed and returned to | eminent services rendered to the Tanttitinn he 8 body, 
Kogland freight free. She will be moored in the Mis-/ and to the members individually, by Charles Manb 
m7 pi, and — Bact : Matar igs: iragren during the many years that he pane phe positions of secro- 
uiost eeu will be oxen tied ti fitting beep: tary and of honorary secretary of the Institution. 
Socrery or Arts —The firat meting of the 131st ses- 


Newport.—The past week's cloarances show more satia-] . 
factory requite than those of the immediately preceding | sion of the Society of Arta will be held on Wl ett hy 
ad There is no change to report in steam ce 19th November, when the opening address will be del 
ouse coal is in fair demand, and as the winter ap-| vered by Sir Frederick Abel, C.B, DOL, F.RS, 
proaches better prices are looked for. The new Ponty. | Chairman of the Council Previous to Chratmas there 
pridd and Onerphilly line 1s being well patronised. The will be four ordinary meetings, in addition to the opening 
iron ore trade continues dull. In the manufactured iron | meeting The following papers (among others) will be 
and kindred trades business remajnsa depressed, Last read during the session ‘‘The International Health Ex- 
week's iron exports were 500 tons to Paysandu, 310 tons | hibition,” by peuye Buchanan, M.D, F.R.S ; ‘ Eloc- 
to Euseuada, 178 tons to Rio Grande do Sul, and 330 tons | tric Lighting in America,” by WH. Preeco, F.K.S. , 
to Halifax. Thearrivals of pitwood have been compara- | ‘ Education at the International Health Exhtbition,” b 





tively small, The coal clearances of the week were G. Fitch, M A.; “The a bal deanaey of Hydraulio 

59, © tons. From Bilbao there arrived 12,09 tons of Machinery in sags Sane Workshops,” by H. 

iron ore. Tweddell ; ‘The History and Manufacture of Playin 
Cards,” by Geo usical Scales o 


The Bute Collveries.—After » long term of slackness ee? he The Pare ee 


these collieries are now working more regularly, tinction of Life i the Lower Animals,” 


by B W 
The New Cardiff Harbour Scheme.—This undertaking | Richardson, M.A, M.D., ¥.R.5S , ‘‘ Marine Brologwal 
consists in the construction of a sea wall from the Low | Laboratories their Organisation, Work, and National 
Water Pier at Cardiff to the quay of the basin at Ponarth pn ance ” by Professor EF Hay Lankester, M A., 
Dock, thus inclosing an ares nearly 500 acres in extent, | F.R.8. + ‘The Preparation of Butterine,” by Anton Jur- 
In this sen wal] will be two hald-tido basins of about gens ; ** Recent Improvements in Coaat Signals,” by Sir 
20 acres esob, and divided by a lock pit or main entrance | J. N. Douglass; “Prospective Sources of the Tiinber 
to the harbour, 600 ft. long. by 80 ft, wide. It is not in- | Supplies of Great Britain,” by P Lo Simmonds; “ Tho 
tended at first to dredge the whole of the ground inclosed, | Influence of Civ iisation upon Eyesight,” by R Brudenell 
but only those portions necessary for the formation of the | Carter, F R.C.S ; ‘The Evolution of hines,” by 
d s, the channels to the lock gates, and a space | Professor H. S. Hele Shaw , “‘ Tempered Glass,” by Fre- 
alongside the sea wall, where movable tips cvuld be con. | derick Siemens. The firat course of Cantor lectures will 
structed or jetties built. The entrance allle to the two | be on '' The Use of Coal Gas,” by Harold B. Dixon, 1 £4., 
basins and to the look pit will be 2 ft. 6 in. deeper than the | the second course will be on “ Climate, and its Kelation 
aill at the Roath basin, There will be 40 ft. of water | to Health,” hy G. V. Poore, M_D,; the third eouras will 
abuve the sillaat the bighest tides, and from 2f ft. to 26 ft, | be be on '* The Distribution of slectriaity by Professor 


Various Nations,” by A. J 


at the lowent. ae oe ’ ac fourth srw he G wa “+ Artista’ 
The Aberdare Palley.~An agitation which was com. | Colours” by J. M, Thomson, F.R.S.E., F.0.8., Lecturer 
ced on Chamistry at King's College, London; the fifth course 
menced some months past by the enginemen and stokers | vite on‘! rving and Fucniture,” by J. H. Pollen; the 


of the Powell Duffryn comeny, in favour of the a 


hours’ movement, threatens to become serious, The object | tixth course will be on * Photography and the Spectro- 


scope,” by Captain W, de W. Abney, eae eT . 3 the 
6 


seventh and concluding course will be on ‘' Manufac- 
rate and the number of hours which should constitute ture of Toilet Soaps,” C.R. Alder Wnght, D.Sc, 


thair turns, with those of the enginemen and stokers F.R.S..F COS. As Aa ceeds of lecturos will be 
sbbetts . e deli- 
oY rT eieie Nixon and thelr workmen in the Rhondda! -oog ‘inder the diuward Trust, on “The Conversion 
ye of Heat into Useful Work,” by W. Anderson, M.LO BR. 
a ame le elf rh ea repens ume Cet The two Seat a Pole ry iven on Wednesday 
om] trade. news gone continues 4u evenings m ; an aruary 7, 1885; par- 
oval hay not been quite so Wick. Last week's oléarances ticulars will be announded in'the Judrnul, 
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THE WORTHINGTON 


STEAM PUMP. 


CONSTRUCTED AT THE HENRY R. WORTHINGTON HYDRAULIC WORKS, NEW YORK. 


Tne Henry KR, Worthington Hydraulic Works, of 
145, Broadway, New York, is the leading eatablish- 
ment for the production of steam pumping machinery 
in the United States, and it has been in operation 
since the year 1845. The late Mr. Worthington, 
during his long career, turned out a far larger 
amount of pumping power than any other single 
engineer, and at this moment there are 264 Worthing- 
ton engines, for water works purposes alone, at wor 
in America, with an aggregate contract capacity of 
875,000,000 American gallona in twenty-four hours. 
The recital of enormous aaa stated in millions 
of gallons, conveya httle idea to the mind, rei ig ge 
the tremendous total will be better appreciated if we 
say that i¢ is almost exactly one and a quarter times 
the average aummer flow of the River Thames past 
Thtton. e do not know the general lift of tho 
pumps, but, judging from the service for which they 
are designed, it may be supposed to be considerable, 
and it is safe to assume that they could not only absorb 
one and three quarter times the amount of water which 
has come over Hedin n Weir during tho late dry 
summer, but could deliver the whole over a stand-pipe 
more than 100 ft. ac Putting this in another i 


{t means that the Worthington pumps would su y 
with twenty-five English gallons per head em 
(a liberal allowance) a population of 28,000,000 people, 


that is, nore than the inhabitants of England and 
Seotland together. In the faco of such facts as theec 
all testiinonials and expressiona of opmion fall un- 
heeded, for the manufacturer who supplies one of 


few actual necessaries of life to a nation, ovcuples & | Other improvements followed, and soon 


Wee shes 
aa 


unique position, which it must have needed the moat 
wonderful combination of design, good workmanship, 
and business abhty to have attained, Of course, 
water works ongines are only one department of pump- 
ing machinery, and Mr. Worthington has thousands of 
amaller pumps at work for all ter from ser 
petroleum p Pe lines to working hydraulic elevators 
and feeding boilers. The uniform high quality of the 
work, and, above all, the steady action and the great 
simplicity of the arrangements, have carried these 
saghiee all over America, and the Worthington Com- 
pany is now commencing to introduce them into this 
country, hay ing branch offices for this purpose 
at 114, Queen Vic street. 

The original Worthin pumps had valves worked 
by tappets, aided by the pressure of steam on sub- 
sidiary pistons, an arrangement which has been tried 
in a thousand modified forms in this country aod 
America, But this was soon given i for a in- 
volving only a plain slide valve, and it was when this 
change was made that the  paldoloeiy of the pump 
really commenced, About the year 1850 the use of 
one water valve with a considerable lift was 
abandoned in favour of a considerable number of 
small valves with « very short rise, the idea beng 
that they could fall to their seate with much greater 
rapidity and much leas shock than the rp valve, and 
thus save time and leakage at each end of the stroke, 
This, of course, is well understood to-day, but a quarter 
of a century ago, pum practice, it must be re- 
membered, was far behind the t standard. 
emechanism 





ving | cylinders, side by side, each working a separate 
D slide val 


tr ee err A A 


—«§ 


nd 


He fi, 
cat 


“i iat ve 


took the shape shown in our engravings on the present 
e, in which all the parts are clearly to be seen. 
he fllustrations above are sectional and perspective 
views respectively of a Worthington high-pressure steam 
pump of ordinary construction, There are two steam 


ain cylinder ee grey 
opere a weighshaft driven by « swi 
coupled to the piston rod of the ober oyl 
are no ta Laer ; ae Mgt: righ 
forwards y without s or interruption, an 
the two cylinders keep time with each other, one being 
at the enc of ite stroke when the other is about at the 
middle. There is no crankshaft in any W 

engine ang no flywheel. The force of the ia of 
the steam is thrown on to the ascen colnmn of 


the outflow is maintained constant 


of 
ve : 
arm 
Ee tare 
wards and 


fae 


it 


; 
5 
4 


ea 
gd 
e 
= 
Es 
Bs 
zg 


Nov. 14, 1884") 





THE 
CONSTRUCTED AT THE 


iwe 
i 
7 


Yh 


4a: 
ar 


% 
ae 


; Gi PA PRES 
et 


a 
‘Zi 


There then succeeds a poe in which the valves of 
the pump have time to adjust themselves, The water 
from the suction pipe continues to flow into the pump 
linder until the whole of the space is filled, and than 

@ valves drop by gravity and cover their seats with- 
out noise or pibration. As soon aa the plunger begins 
to get into motion tt finds the pamp chamber 
filled and there is no lost space, Ite initial velocity ts 
moderated by the steady reslatance it encounters, and 
the outlet valves are quietly and steadily, On 
the return stroke the operation of the valves is re- 
versed, bat here again the velocity of the current diss 
away ually and the valves by gravity. To 
rire papa a solving ve anyone of 
consider what wou pen 


of the pump were abrupt, as 













fill the vacuous 
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WORTHINGTON BREWERY PUMP. 
HENRY R. WORTHINGTON HYDRAULIC WORKS, NEW YORK. 
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it usually is in amall pumps, Tho plunger commences ; than at the ende, and if the packing be adjusted to 
its backward stroke before the water has had time to | make it tight at that part, an excessive friction 1s set 


space behind it, and meeting no resiat- 
anos at first, it strikes the wator a powerful blow which 
hammers the valves, which are almost at the top of 
their lift, down on to thelr seats with a force that 
rapidly brings about their destruction. At the same 
time the outlet valves are as suddenly raised. 

The plunger B worka in a deep motallic packing 
ring, bored to an accurate fit, This ring is not elastic 
and is not capable of any adjustment except in some 
avecial types. When It is worn out both it and the 
plunger can be renewed at a moderate cost, all the 


up at the other portions of the atroke. The expense 
of an occasional renewal is very little compared with 
a constant increase in the fuel bill, The steam cy- 
iinders and the water cylinders are coupled by hollow 
castinga which tranamit the steam direct from one 
to the other. The pump cylinders form subsid 
chambers in which dirt or grit can accumulate, ins 
of being carried on to the plunger, and the passages 
are exceedingly direct, the straight course srom the 
suction to the delivery valve being only broken by the 
plunger. The sizes of the cylinders shown in the engrav- 
being kept in stock, and experience has shown | ings of the high presaure pump on the opposite page, 
hat this is the cheapest cost in the long run. The | are 12 in and § in., with astroke of 10 in. The piston 
tendency of a plunger is to wear at the contre more | speed 1s from 50 ft, to 100 ft. per minute, 
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The Worthington compound steam pump is similar 
to the pump a y deacribed, except that for each 
water cylmder there are a pair of tandem compound 
steam cylinders. The two slide valves are arranged 
on the aame rod, and are operated exactly as in 
the former case, the exhaust from the high-pressure 
cylinder being conducted to the valve chest of the low- 
pressure cylinder, so that the seri Meeps is ex- 

ded, with a resulting economy of 33 per cent. 
his design of pump is made in seventeen different 
sizes, the smallest having steam cylinders Sin. and 
121n. in diameter with a 10-in, stroke, and the largest 
having oylinders 18) in and 29in. in diameter with 
18 in, stroke. By the admussion of high-pressure steam 
to the large cylinder a greatly enhanced affect can be 
obtained in emergencies, as for instance during a fire 

The views on the preceding page illustrate a Worth 
ington brewery pump. In this the valve and es 
are made of increased area to permit of the oircula- 
tlon of thick liquids without danger of clogging. The 

lunger C works in a composition-lined © er, and 
he suction pipe can be connected to either or both 
aides. This pump is made in eight rizes, of which the 
smnallest has cylinders 44 in, a in, in diameter by 
din. stroke, and the largest cylinders 10 in. and 6in. 
in diameter, with 10in. stroke, 

BRomsdes the types we have already mentioned there 
are the low-service pump, the ure pump, the 
fire pump, the mine pump, of which an illustration 
ia given on page 454, the packed plunger pump, the 
wrecking and draining pump, the power pump, the 
compound condensing pressure pump, and the water 
works engine. Ata future date we shall illustrate 
some of these, and for the present shall only give a 
few words in explanation of each, The low-service 
pump is designed for railroad water stations, oil tanks, 
and the like, and has plungers of about equal area 
with the steam pistons, In other ote it resembles 
the pump shown on page 450. the pressure 
pump tho single plunger reciprocating in a peex!ng 
ring 1s abandoned, and in place of it two solid plungers 
are omployed, one entering at each end of the water 
oylinde:, which is divided in two hy a diaphragm. 
One plunger is driven direct from the piston rod, and 
the other, which entera the water cylinder at the OPPo- 
uite ond, is driven by two alde rode which pass outside 
the water cylinder and are coupled to a croashead on 


the piston rod. Both rams rere through stufling 
These pumps are made in all 
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boxes, sizes from 44 in. 
te 20 in in diameter of steam cylinders ‘The fire pump 
in of the ordinary type es that tho passages are 
thade large to permit of a high rate of speed, ‘The size 
varies from 100 gallons to 800 gallona per minute. The 
mine pump, illustrated ou page 454, again departs 
from the standard type; the pump cylinder is divided 
into two independent cylinders in which a sold ram 
works, one end being in each. The packing ring Ja re- 
placed by two stuffing-boxes, and thua all danger of 
water leakage from one mde to the other is avoided. 
The pomp ig constructed to work at pressures up to 
200 1b, on the square inch, and with eteam cylinders 
from 14 in. to 194 in. in diameter, The drainage pump 
has only a single steain cylinder, and does not exhibit 
the general characteristics of the Worthington syetem. 
The slide valve is worked by a sapne arm on the 

iston rod, and there is no forcing action, suction alone 

ing almed at. The ateam cylinder varies from 6 in. 
to 1M in, in diameter. The power pump is designed to 
be driven by a belt, the roda from the pump 
plungera being connected to a crankshaft. The com- 
pound condensing pumping engine has the air pumpe 
arranged ina pit under the bed, and worked b 
levers from the crosshead on the piston rod. The 
plungers emerge at each end of the water cylinder, as 
already explained, and will force liquid up to 4000 lb. 
on the square inch, On the oil ipe lines, a numbor 
of these engines, varying from 500 horse-power 
each, are in constant use, some of them being required 
to deliver 15,000 to 25,000 barrels Boat day against 
pears varying from 1000 lb, to 1500 1 

ch, It is stated that the pipe companies have 
found the percussive effect of single cylinder pumps 
causes leakage of their joints. 

The Worthington Water Works engine is, in prin- 
ciple, similar to that shown on page 450. It is, of 
course, in some types, as we have seen, compounded 
and provided with s condenser, an intermediate 
reheater and other refinements for the economy of 
fuel, but these do not alter the essential features of 
the design. Its duty under favourable circumstances 
in hee sie to a0 000,000 foot-pounda, and its 
regular ormance under proper ma ment, may 
epee at 65,000,000 foot pounds per 100 pounds of 
coal, or reduced to the English standard of 112 pounds 
of coal, from 78,000,000 to 89,000,000, with 72,000,000 
foot-pounds in actual work It in not professed that 
thie ta equal to what has been attained by more 
elaborate designs of sng: but it is contended that 
whea the saving in first coat, rpaagos 3 foundations, 
maigtenance, and repairs, is taken into account, the 
Worthington engine will be found to compare well 
with all others, and that it is only in special cases that 


{t is surpassed on the bare record. 
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__ ENGINEERING. 
PRESSURE OR VACUUM FOR CONTINUOUS 
BRAKES! 


To THe Enrron or Exonreenrna. 

Siu,--The battle of the brakes has so far been fought ou 
ground which left room for great diversity of opinion, 
since the combatants were constantly trying tu compare 
thingy which wore utterly inoom ¢. 

The question waa, until recently, should brakes be auto- 
matic or non-automatic? Or, were the officers of the 
Board of Trad 
or not? There is no doubt that such # question opened a 
large eld for argumenta pro and con., and the under- 
estimation of advantages and over-estimation of disadvan- 
tages, has made it a matter of the utmost ditliculty to 
arrive at a settlement. 

The Westinghouse Brako Company has all along con- 
sistently sernered the reels of automatic action, 
whereas the Vacuum Brake Company rh prevented the 
pppesi Sets at defending »on-automatic es, The 

acnum Brake Company, however, have since the Peni- 
stone disaster, suddenly changed front, and have now 
openly declared that ‘on the whole an axiomatic brake is 
desirable.” This declaration haa somewhat startled the 
technical world, and great thanks are due the Vacuum 
Brake Company for their frank and open statement ; the 
more wo becaure it, to a great extent, amplifies this much- 
vexed brake queation. 

Indeed the question is no longer, must brakes be automa- 
tic or non-automatic® But simply, must automatic brakea 
be worked by rmprake air or racuum? This changes the 
whole as of the problem, and I think it will not be 
difficult to show which is the proper answer to give. In 
order to be clear it should be explained that automatic 
comp alr brakes and automatic vacuum brakes both 
use air pressure as the motive power for acrueuine Da 

. a 


brakes, In other words, alf-preasure on use 
greater Phar than the surrounding atmouphere, and 
vacuum en une alr of lese presaura than atmo- 


phere: The difference might be still more correctly ex- 
plained by using the words poasre and negatwe air pres- 
sure. But in bo 

pressure, 

In the case of vacnum brakes the pressure available 
on the brake piston cannot very well be more than 8 lb. 
or 10 lb. per square inch ; whilst in the case of comp 
air brakes 50 ib. or 60 lb. is quite common, and could even 
be increased if necessary. This great difference in the 
pressure necessitates the use of vacuum piston surfaces 
about seven times larger than those for alr pressure, and 
the Brparatus consequently becomes much more bulky 
aud we ghty To thes point I shall refer again hereafter, 

This being established, it is further n to dis- 
tinguish between the two elements in the construction of 
continuous brakes, viz., the apparatus to produce the 
motive power, and the brake apparatus iteelf. 

The first is generally an air pump for compressed air, 
and an ejector fur producing rarefied air, Sometimes it 
is aleo preferred to uso air pumps for the production of 
rarefied air, which showa that on this head there 16 not 
much rvom for ao dispute, the one being considered 
aa good ag the other, ia, however, might be said 

net the ejector, that one is never certain that it will act 
at the moment when required, and there is no store of 
power, wherean in the case of the air pump used for com- 
air, it 18 always evident whether the pump Is 
working or not, and besides there is a atore of power 
which can be relied upon, in the shape of a main reser- 
voir, constantly filled with oom air, and eufficient 
for several stoppages. However, this point is not of great 
moment for the brake question. 

coment the brake apparatus, automatic brakes re- 
quire in all cases a main pepe, a brake cylinder, & reservorr, 
and avalre regulating the dow of air from the one to the 
other; and the only question at isaue is as to the proper 
mode of constructing these : 

1, The main pipe. This is as simple in the one case as 
the other, except that the pipe for vacuum is much larger 
and heavier. 

2. The reservoir and brakecylinder. These are in both 
cases most elementary mechanical parta, and are as simple 
for air pressure aa for vacuum, but the latter of course are 
much more cumbrous, 

3. The distribution valve. In the case of alr pressure 
this ounsists of a valve of peculiar construction called a 
‘' triple valve,” and in the case of vacuum of a valve called 
a‘ ball valve,”"* The construction of these valves is quite 
different, and it would therefore seem aa if the whole 
a question, so far as the construction of the appa- 
ratus foes, would turn upon the advantage of the one 
over the other, and, in fact, moat of the moenta nat 
the nse of alr pressure brakes are direoked ugalaat @ 186 
of a triple valve. I think, however, that I shall be able 
to show beyond dispute that this ia a misunderstanding, 
and nothing morse. 

The advocates of vacuum brakes say, ‘‘ Look at the 
triple valve, how complica: ia; and look at our 
valve, of the utmost simplicity.” True, but here comes 
in the question of *‘ ency.” It would be one of the 
easiest things in the world to substitute for the 
triple valve a bell valve equally simple as that in the 
vacuum apparatus, and there would therefore be no 
further complaint on account of Sormpiieation of 

But the efficiency of the a tus w undou y be 
considerably impaired. © brake would becomes much 

* I pans over in silence the leakhole brake of the Mid- 
land and Great Western Companies. In that case the 
hole in the piston acts as a valve which is constantly 
standing open. This arrangement is so defective, and 
has been #0 frequently condemned by the officers of the 
Board of Trade and other competeat persons, that {t 
might fairly be considered as a dangerous contrivance, 
one which muat before long be abandoned. 
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slower in action, and not o 
vacuum advocates may bo certain , 
has quite as great a regard for simplicity of construction 
as they themselves, but he has alec always placed a atoency 
in <i first place and in the seound, uf the 
nite valve appears more com in construction 
(al ough in ty it is ox ngly sim e, as shown in 
» Harrison's report) than the valve, there have 
been reasons for making it in its present form, 
a degree of efficieucy haa been attained, 
as has never been a hed by any other brake. 
It is very easy for Mr. n to aay that his company's 
automatic \acuum brake is equally efficient as the Werting: 
house, but it is impossible for him to prove this, because it 
ply untrue. Tho laws of nature are opposed toit. To 
any man of commen senee it must be evident that a lo 
time te required to or fill a brake pipe and ) 
lunder, than is necessary to exhaust or fill the brake pipe 
Martin wishea 


aince by ite use 


one, and this only y; and if Mr. 
to make an effort to his vacuum apparatus up to 
anything like the W brake, he will in the frat 


place have to substitute forthe ball valveatriple valvequite 
as complicated as the Westinghouse triple valve, in order 


to render it thle to act on the brake pipe alone for 
applying and releasing the brakes. Mr. F. W. Webb's 
utterance at the Euston meeting of 1881, that the prin- 


ciple of the vacuum brake appears to be much simpler 
than the pressure brake, is simply nonsense ; and {t is 
astounding that » man of Mr. Webb's standing should 
risk his reputation as an snginees in putting forward such 
an absurd theory, Dong before Mr. Martin thought of 
automatic brakes with ball valves, Mr. Weatinghouse had 
passed over and left that ground. 

The foregoing clearly proves that all the objections to 
the so called complications of the Westinghouse brake 
and ita triple valve fallto the ground when properly in- 
veatigated. The beat proof that all the arguments used 
against complications are worthleas, is that in practice the 
triple valve eaten us considered the most complicated 
part of the Weatinghouse brake), gives really no trouble 
at all, whereas the simplest part of the apparatus, viz , 

e hose pipe is the only one causing trouble, This, 
however, is only » queation of material and is cure to 
come right in the course of time. It will be clear to all 
impartial men that automatic vaguum brakes must be 
juat as complicated as automatic preasure brakes if they 
are to approach to the same degres of efficiency, I aay 
- 7 alec because, even if vacuum brakes are provided 
with triple valves, they can then never reach the high 
efficiency of the Westinghouse brake, for they cannot be 
1 quick in action on account of the low preasure used and 
the peceeeotly large capacity of the pipes and other 
apparatus. 

ow pressure entails slow action, high pressure means 
quick action Vacuum brakes have the further disad- 
vantage of great bulk and weight of the apparatus. 

Nothing bas yet been said about the cocks in the main 
pipe, but the reasoning w preciaely the same. The advo- 
cates of vacuum brakes point to these cooks as # compli- 
cation which they have not in their apparatus. They 
wilfully forget that the Weatinghouse brake could very 
well omit these cocks, 1f those using it were willing to put 
up with the inconvenience which results from the absence 
of auch cocka, and which ie daily experienced by the users 
of the automatic vacuum brake. Such a ents are 
very absurd, and it is very surprising to tind that other- 
wise olever engineers in thie country have attached any 
value whatever to thera. 

One may perhaps account for thia ostrich-like poliey by 
mentioning that the Vacuum Company could not conve- 
niently put cocks in the main pipes, even if they would, 
and it does not require much to prove that they would be 
very glad to do wo if they could. This, therefore, is 
another dissdvantage of the vacuum apparatus. 

Finally, a Httle anecdote mee here be given for the 

of illustrating what besn said above, An 
scales of much common sense was endeavouring, with 
the assistance of a vacuum brake man, to arrange the 
Smith vacuum brake for the heavy bogie carriages of his 
line, allowing 20 in. of vacuum, or say 10 lb. per square 
inch. One Smith sack was out of the question, and two 
fell short of the power he required. The vacuum man sug- 
gested that the diameter of the sacks should be oonaider- 
ably i , but on account of the enormous bulk and 
weight of the apparatus this did not aatisfy the pa. rd 


who, after ponderiug over the draw n, sudden! 
exclaimed, “Why not uso much vmeleeey in aad 
60 lb. pressure instead of 10 lb, ?” x 

Ux. 





AWARDS FOR VENTILATORS AT THE 
HEALTH EXHIBITION. 
To tHE Eprrox or Exoutasarna, 

Srr,—As we are informed that a elect number of venti- 
lators have been tested by the jury on ventilation at the 
rpose of assisting them 
sUlhtag_ Of Chote tanbe wcsl Day were suapiated, oor’ woe 
no un ey were oom ,nor Whe 
our air-pump ventilator included alae teated 
Tt appeara that our ventilator was not the only one ex- 
cluded, as several other ex of ventilators were 
also not invited to submit v to the teats. 
Now, it would be interesting . 
latore, ours 


a opie tre are oom for t 
o are the jury a blunder they 
will have some aisoaly on Seeeaine | for they may de- 
pend upon it that the matter will not be allowed to: 
ra anh at ar pet aha ps We 

method teste Was a fares, 
the ventilators &; long 
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* gpeans of a fan; the bottumsof the pipes attached to the 
ventilators wore alao inside the tube, It is ecaroely cre- 
dible that such ignorance amongst professed scientific 
men could exist in thisthe nineteenth century, 

We have written to Sir Philip Cunliffe Owen, but from 
our oxpareses of these matters are not sanguine about 
result, 

We formally protest against the awards given for ven- 
rs on the ground that our self acting air-pump Ven- 
tilator was not tested, and that we were not invited to 
submit {¢ for the R sells of belng tested along with the 
others, and that, therefore, the awards given do not show 
that the ventilators receiving them were justly entited to 


them, w ron 
. “Nomurt BoyLx AND SON, 
64, Holborn Viaduct, November 4, 1684. 





NOTES FROM SOUTH AFRICA. 
To tae Eprroz or ENGINEREING. 

S1n,—It must be admitted that the path to the Temple 
of Truth is always thorny, but when British readers strive 
to get a true clue to fants oocurring in South Africa, they 
must traverse « genuine jungle before it is por sible toclew 
up the tangled skein so as to be intelligible, for even to 
thoes on the spot the situation is most perplexing, aud 
growing more complex every week, The report of the 
meeting in London, in which Mr. Forster and sume well- 
known Cape authorities were conspicuous, has given 
colonists hope that the Government will soon tak 
to vindicate ita honour, authority, and humanity, 
have been seriously impugned by recent deplorable avents 


which indicate mala on acted th of the Trans, 
Volkeraad. It is even sus that this body will 


oonnive at the acquisition by Germany of » footing in 
St. Lucia Bay, after the fashion of Little Popo, 
Cameroons, and An where slight dis’ 


Peele 
affection has alread exhibited by the population. 
The energy shown fh the annexation of ov, For- 
cadon an Ramos, in the Bint of Benin, is # trifle 
surprising after the apathy manifested about the partition 
of our border territory by bands of pure filibusters, who 
do not even rank with Terean cowboys in manly qualities, 
but seem to be on a par with the Greek bandits who 
butchared tha Vyner party. Here the victims lack 
sowerful friends, and so spoliation and murder has had 
ts saturnalia. e leaden feet of Justice may, however, 
be approaching to deal out retribution, and to atay the 
destruction of native friends and allies, otherwise the 
tion of Natal will become precarious To-day we 
ave a private advice from Thaba N'chu, stating that the 
Basutos are well armed with Martin: and Winchester 
rifles, and would buy Hotchkiss carbines if they could, as 
they incline to retaliate on tho Free State, for the late 
sudden aelzure of the Baralong country, where hundreds 
of horses were taken and aold far the benefit of the depleted 
treasury. Matters certainly look cloudy in that rocky 
country, and Free State farmera are already advised to 
prepare fur the impending storm. 

e State has recently emptied ita coffers in build 
handsome bowstring bridges of atee! over the Caledon an 
other rivers, which wil be most useful to wagoners, but 
do not a railway enterprise, which is resolutel 
opposed by an obstinate clique in the Volksraad, dread: 
ing the wedge of Enghah ideas and the march of progress. 
These worthies are genuine Rip Van Winkles of the firat 
water, and cling to the pac of their ancestors, as it 
aaves the trouble of thinking and cousersea tissue. They 
have a decided objection to acceleration and innovation, 
as they hear unpleasant accounts of the effect of our high- 
pressure system of education, which is nothappy. How- 
ever, the locomotive whistle will soon aound at Aliwal and 
be heard across the broad Orange River, as Firbank and 
Co. are completing the steel track at a great rate. The 

fergat cunlfield 1s already lHnked to the bordor line. 
which will be opened to Burghersdorp by the end of the 
year. Mr. Hopkinson, who haa represented the contractors 
on the Port Alfred Railway, 1s proceeding to Aliwal, and 
will act as maintenance engineer north of Queenstown, 
the line boing 90 miles thence to the All the 
engines we the loos! fuel, which is found to improve in 
heating power, but is still shaly, The mine is worked on 
the adit system, and chiefly by native labour, Signa of oop: 


have been found in the district, but no lodes to equal 
hose near Mariteburg, which are said almost to rival 
those of Mitchell's Reet eight hours from 


apa ch where 
several smelting furnaces are erected. The Natalians 
seem sanguine about the Swartkops depsit, which 1 
being opened by Corniuhmen., Tho ore can reach Durban 
in about six hours from the mine. Natal fa showing 
en in tea-planting, and the Kaffrarians find that the 
shrub also suite their beautiful hill-slopes, where wine- 
making has been established with enonuraging resulta. 
Knsil ia now proved in the colony, and a large 
silo will soon be opened by Mr. Irvine, near King Wil- 
Ham's Town. Hereford cattle have recently been brought 
out by the steamer Trigon, and gent over 100 milex up 


the line. 

Kaffrarian farmers maintain au Agricultural Chronicle 
at Cathcart, and we hope te sce them emulate Australia by 
importing Percheron stallions and Scinde camels, as the 
country suits ostriches and all kinds of stock. The Fin 
people maX® rapid advances In agriculture, and now ra 


many piga, and a variety of grain and root roe. They 
also erect schools and chapels, under the guidance of 
Captains Blyth and Hook, and Mr. Levey, resident 
tes of the Tranepel, which abut on the splendid 

of the St. John’s River, about to ke opened to 
commerce. By an outlay of 20,000. the grand river can 
be nade ently viable for cruisers of the Comus 
and clase, as it has a 40 ft. channel maide, with 
high cliffs, like those at Clifton, but far grander. The 
twin-screw Lady Wood now runs there from Natal and 


East London, but « dredger is urgently needed to improve 
the entrance off Por ag Th Ne 

dredger now in the 
the arrival of the Simon’s “hopper,” now’ clamorously 
demanded b 


the Canadian, for the Saxon element is «til 






shot, so property enjoys fair res 








te erp a 


ise Point © Priestman grab 
uffalo should be moved there, on 


the depressed community at Kast London, 
which sees all the heavy outlay of years inoperative in 
improving their estuary. Until a clearance is effected, 
Kaffraria remains congested, and her rich coal mines un- 
available for exportation. The Sant has also a repute 
for fine wheat and maize, Cotton will likewise grow well, 
as the Peruvian variety thrives near Port Alfred, to 
which seed has been sent by Mr Flannery, London 
and pverpsch In the Albany division two crops of 
wheat can be raised annually, and in padasing through last 
month on the locomotive “ Bathurst,” from po we RaW 
excellent crops following the bounteous rama. Other 
bogie engines are expected from Hunslet, eo as to cope 
with the Christmas holiday traflic. When the Bnitish 
Association holds a scientihe synod in the palatial Parhia- 
ment House at Cape Town, the members will find plenty 
to ace in South Africa, and obtain a ari ule equal to 

atrong One 
Montreal paper contemplates a future saesmon at Sydney 


or Auckland, and it 18 well to remembor that we are only 
twenty-one days from London and other British cities. 


The Tartar, Mexican, and the stately Castles are both 
splendid and apeedy, with apace to stow o hundred 
sarane most comfortably. No doubt Sir 1) Cune 
would be pleased to come out aa cicerone to Kimberley, 
Albauy, snd Natal, for he has often promised to visit 
Africa, when the times are propitious, Next year our 


mineral prospecta im the Transvaal will be defined, and 
perhaps our political platform may be planked perma 
nently, so that investors can act cour, 


usly. At pre- 
sent the natural timidity is both paralyaing and destruc- 


tive to British interests, whilst immigration haa practi- 
cally ceaaed. The poverty of the coluny and the extinc- 
tinn of rexpect for English authority has caused auch a de- 


velopment of robbery by the natives that in scine districts 


farmers aro migrating to the Free State, as they cannot 
hear the lowsea, and obtain no protection from the execu 
tive. The 
havoc, and 
native beer, which lovks like thin gruel, has 


romotion of canteens has wrought much 
e substitution of fiery brandy for the simple 
pro- 


duced most dire results. Mismonaries, magistrates, aud 
schoolinasters protert, but all progress rowcribed, 
for the delusive revenue from the Excise a es 

us the 


parelyee measures of reform elsewhere 
evernment creates hordes of thieves, tniacreants, and 
murderers, whilat agriculture, ita true backbone, cannot 


obtain decent labour, and is crushed by ceaseless degra 
dation, without Iberty to employ means of self-protec 


Ina Dutch republic, atock thieves are hable to be 

git Attempts are to be 
made in the fair forest district of the Knysne to set forth 
its attractive features for the restoration of invalids, as 
well au for the reaidence of small capitalists The country 
will soon be served by the Cape Central Railway, now 
making from Worcester to Swellondam, after the plans 
of Mr. R. Elliott Cooper, Westminster, the engineer 


tion. 


vl aa Port Alfred Railway, and of the Sutton Har 
ur 

easy drive of Mossel Bay, where al] the Union and Currie 
mail ateamers call, to 
famous hot s 
fine tiinber, fruits, tobacco, and cereals, and the climate 
is perfect. The beautiful mountain ra 
ferous, and emall nuggets wre bung foun 


orks, Lincolnshire, It 1s alan within a few hours’ 


charge cargo. There are several 
ngs, thecuuntry abounds in clear rivulet, 


6H ale also aur 


To become an industry, machmery 1s, however, neces 
, and Dutch farmers confine theinselves chiefly to the 
vine, maize, tobacco, feathers, and wool, Knysna 
Harbour can be safely entered by steamers of 16 ft. 
draught, and it is very spacious with good leading marks, 
The cutting of railway alvepers i¢ an induatry, the yellow 
wood almost silage etree oak, but not quite so heavy 
and close grained. We have mutiated the growing of the 
Catalpa specwsa, which w cultivated on the Teroan 
railways, for slespers and fencing posts. Memel ties are 
used on the Kome Railway, which is well equipped at the 
sea depot with workshops, engine house for #1x, and a neat 
station, and goods sheds = OJd rails with a double alot, 
have been utilised for mdicating gradients by a movable 
strip, the post being whitewashed and the zinc pamted 
The cantilever bridge near Grahamstown is a noble struc- 
ture, and worthy to rank with some fine spans on the Aarl- 
berg Railway. It ia nearly 200 ft. high, and wag furnished 
by Measrs. Handyside and Co,, Derby, a work of the 
same ype in desired over the Buffalo at Kast London 
Mr. H. Parker, who put up a bridge from Derby, over 
the Murray at Albury, erected the Blauwkrant7 Viaduct, 
in which ho was aided by Mosers. Pcpe nace Cotterell 
and other experts of the scientific staff, who all received 
tributes of praise for zeal, akill, and energy. Au the canti 
lever appears on the Fraser River, the Ohio and Niagara, it 
will no doubt take the lead in pontine constructions, as it 
dispenses with ecaffolding Near the pretty city of Grahame 
town, the Milwali Company contributed « trio of beauti 
fully finished plate girder spana of 50 tt by 16 ft., with 
the new corrugated flooring. There is an arched bridge of 
stone and brick, close to town, and regular trattio hans 
begun over the 42 miles, The mouth of the river has 
much improved, and wall probably have a channel with 
90 ft. in a few montha, as the walla extend. Const 
Ing steamers now euter oe eee and also trading 
ships from Mauritius and Adelaide, The 6.3. Kennett 
1 now here from China, and proceeds to England, 
A ateamer has also brought us 100 cases of Tan 
manian jani, but wheat is desirable, ay our large steam 
mill is standing, owing to the want of overdue cargoes 
from India and Zealandia. The machinery 1s on_the 
roller pattern, from Manchester and Ham mt Vio- 
lent gales early this month caused the barque Paz to go 
ashore here, and also five cargo launches ¢ also hear 
of a tremendous sea breaking nuar Melbourne, which oom 
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pelled H M 8. Nelson to change her course The volcanic 
drift from Java is now reaching our shores and abounds 
in Durban Bay Heavy inasses are reported Ly \ensels 
from the eastward. We have accounts and diagrams of 
the Tasmaman ketch empluyed by Sydney fnew to 
transfer live fish fron Launoeston to the const of New 
South Wales, and tho example in instructive. At the 
Cape Exhibition a few tish have bean shown in tanks, 
but several broke down when tho affair opened, It is 
now popular, and hax promoted railway excursions, Sea 
fishing 18 yet a amall industry here, but 1t may Brow, for 
the Mauritius trade Excellent soles are taken by stearin 
trawling, which is fullowed intermittently. 

Irngation work 1s advancing in the valley of the Sun 
dago River, whence we shall receive superior tobacco, 
cigars having alreuly heen made by an amateur, Vines 
have also been planted freely, and the maize is truly 
amazing, both for altitude and inass = Polled cattle should 
thrive there, aa well ax at Tutara, New Zealand, where 
we read of a noble herd, for the ordinary breed of the 
country fatten quickly The «s Nuddea 1a loading rail- 
way material at Caps Town for Egypt, and made a good 
run from Bombay We aleo hear that the Angha has pro- 
caeded to Alexandria, and we have here the Pretora in 
place of the disabled Spartan, which the Angha paddle 
towed to Southampton from Funchal By the Pretoria it 
ia probable that Messrs Watson and Rose, our railwa 
engineers, will accompany Captain Owen to Englan 
This gentleman has just returned from the Baltamore ser- 
vice, which was found to be unremunerative. We hope 
that the Union Company may have better fortune clase 
where, and the oponing of a bed of «team coal in Somerset 
ahould be beneficial to Southampton in the competition 
starting between Swansea olyhvad, Preston, and 
Bristol, for ocean trathe. No coal’ has been struck here, 
although the late Professor Huochstetter, of Dunedin, 
raid that tt ought to be found near this port at Balinoral 

The ened Bormg Company are very busy with steel 
drilling inachines, and despatch them frequently land, 


for artesian borin They ure wlso constructing & pump 


mg windmill with iron vanes of helical form Our 
farmers are importing Australian rams, and bogin to Kee 
the great boons conferred by fencing Messrs, Horimele 


wiez and Co, 47, Moorgate atrect, of fencing fame, send 
us works on ensilage, which have aanmted our local 
society in atarting a model alo, The colony still suffers 
from scab in abeol and small-pox and other dangerous 
diseases among black and white We hope that the 
boracic acid treatment may help to curb, and hnally to 
suppress, these blghting sporadic pestilonces, a bel 
result from curable causes, 

With the lunar eclipse, splendid rains have extended 
widely, removing dread of drought, and if firm policy 1s 
pursued towards the freebouters un our bordera, & general 
rally may be firmly anticipated ; fur the lambing seaxon 
has been good, the sowing of cercala extensive, the vines 
Are most promising, and large diamonds are constantly 
roported, whilst the coal mimos pay a dividend, and salt 
fhirures im our exporta, ateadily in the ascondant The 
great dexideratum is recagnition by the Imperial Grovern- 
ment of ite duties to this erent and promimng country, 
whichis very loyal, aie sorely tried by studied neg- 
lect and brutal rebuffa, and 14 intrinsically as valuable to 
the Engleh nation as Austraha, added to ite butter 
chmate and facility of access Its claniant defect 1s 
financial weakness, which fcan bo gradually rewedied, hy 
judicious action on the Thames, 

Yours truly, 

Algoa Bay, October 13, E884 YP, France 

P S.—We await the Arawa with some interest and note 
the ty one days’ run of Sorata from Adelaide to Ply- 
morth 
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Bripaine THE On1o —A bridge which the Louvilic and 
Nashville Railroad Company 1s constructing across the 
Ohio at Henderson, Kentucky, 1s approaching completion 
The bridge proper will be S080 ft. long, with a trestle 
approach on the Indian aide three miles long, which, to- 
gether with the Kentucky approach, will make the length 
of the whole structure over four miles The nature of the 
foundation necessitates the use of caisonsa for the com- 
mencements of the piers, the excavations being made by 
men working inaide of the caissons mn compresred air, ax 
waa the case with the great bndger at St Lows and 
Brooklyn. The work wae taken in hand by the railroad 
company on April 16 of this year, owing to the alow pre 
vious progreaa made by the contractaig, But four of the 
foundations had then heen secured, and three caissons rested 
onthe river bed out of pomtion—3ft out of level and 
10 ft, below the surface cit he water (reat expense and 
delay were occasioned 1n recovering the-e sunken caissons, 
Seven foundations are now secured, and work 18 being 
done on all of tho fifteen foundations, Pier No 2 has 
beon finished, piers 3 and 4 were completed in Septembor, 
and piers 5 wand 6, the large piers of the channel span, 
were expected to he completed by Octeber] Thi timber 
trestles for the first span of ironwork are up, and two of 
the bridge spans were erected last month — Some 920 men 
were employed dunng July , about 300 of theae were at 
work mm compressed air The foundations for nme river 
iera are carried by pneumatic process to adepth of 30 ft, 
low thelow water In twu instances 8 ft. of this dis- 
tanceisa through solid rock. The caissons aro all bedded 
in the rock of the river bed) =The rockwork has made the 
process of amking slower than usual in pneumatic work 
About 100 yards of atone are delivered daily, and the 
masonry 14 laid as fast as wecured More than 1, '900,(.00 ft. 
of white ogk timber and 450 tons of iron have been used 
in the nine caissons of the river plera. Moro work has 
been done in stone this season than had been accom- 
plahed by the contractora in two years’ work, and five of 
a piers are now above the highest flood stages of the 
10, 
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another with other persons to carry all the material 

to Barren Island ; an arrangement which has been 

in force ever since, with entire satisfaction. 
It is really refreshing to read of such Pals deali 
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Me ag : = in these days when vested interests, sEPpOF vs 
Fat hay } 3 M. Een. Terquem, 16, Boulevard » Pacts. by sufficient impudent persistency, are allow 
LBrPsie : * alphone ri AMERIOAN SANITATION, aeorids ublio  GGn tea atiGe, but better 1 yet to 

FA 


Ax exhibit worthy of more than passing attention 
in the Health Exhibition, was that of our respected 
contemporary, the Sanitary Bagineer of Now York. 
On the whole the United States was but poorly repre- 
sented at the late Exhibition, in this reapect afford- 
ing an unfortunate comparison with the Fisheries 
Exhibition of last year. We believe the failure of 
the American Government to makea more imposing 
appearance, was due to the fact that the official in- 


come. ‘*The Rendering Company,” proceeds our 
New York contemporary, ‘‘ still retaining posses- 
sion of the dock at the foot of Thirty-eighth 
Street, placed every obstacle in the way of the 
new contractors, and 1t became necessary to seize 
all their movable property, put it upon two 
hulks which had been tied to the pier, and tow 
them over to the New Jersay shore This resulted 
in a suit for over 100,000 dols , im wluch the Board 


LIVERPOOD : re. ’ Stage. 
Mronseras ? Tota oy ait Deansgate. 
Rorreap A. 


au: HL and Bon, 
urrap States: Jobn Wiley’s Sous, 15, Astor Place, New York, 
ye: Totkans und Wenner Rivun craven. 
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Advertisements intended for insertion in the current week's 
issue must be delivered not later than 6 P.u. on Thursday. The 
obaryge for advertisements is three shill for the first four lines 
or under, and eightpence for each additional Jine. The line 


averages voven words, Pa cat snonmpan all orders for vitation to contribute was not received . gpl was successful,” ; i 

single advertisements, r cannot necessary formalities to be gone through in order{ The active policy thus imaugurated was con- 
dee deny ear ed po riser pape aie Boo si{ that the requiate appropniation of funds ahould| tinued by an attack made upon a hulk known as 
ad vertisersents inserted with all p regularity, but| be made, In this difficulty the proprietor of the|the Agonguin, which lay at the foot of Thirty- 
absolute regularity cannot be guaranteed. 


Sanitary Engineer undertvok to fill the gap as far as 
possible, and, although no exhibita of a very prac- 
tical or substantial nature were procured, in the 
short apace of fuur days a sufficient collection of 
official publications and other matter of a sumilar 
nature was got together to fly well represent the 
progress of sanitary science in the United States, 

. Henry C Meyer, the editor and proprietor 
of the journal in question, 1s woll known in 
America from the prominent postion he has always 
taken in matters of sanitary reform, a subject 
which has there been attracting considerable atten- 
tion during the laat yoar or two, and in winch, we 

ae here remark, the New York Legislature appoars 

ata oT rard peruiral Unclicdlng: depres to have adopted a more vigorous course of action 

and Madeira), * Moumanle Huoga. Gervic Spain, | than our own Government haa thought fit to take | Board adopted the simple expedient of acnding a 

Swedon, Switserland, Tahit!, Turkey, United ntates The captal city of the Umitod States 1s governed, | gang of labourers, who pulled down the buildings 

cepa ryt he 7 and New d Thick) 5 far as sanitary matters are concorned, by the|and burnt the materials ‘* Fat-melting and lard- 

2 Ov @d to Sudia, Ceylon, the Straits Betalements, Chins, Japan, New Yok City Health Department, in which Pro-|rendoring were sharply followed up until every 

i ¢ donee Islands = Thick paper copies, | fessor Charles F Chandler appears to have beon | establishmont engaged in the business was other 

All accounts arc payable to the publisher, Mr. Cuanuma|the leading apirit Dr Chandler was first made] auppreased or compelled to mtroduco improved 

Gurnnay, 35 aid 55; Bedford street. | Chequce should be. orceee’ chomist to the New York Board of Health in the | machinery, by which the operations were rendered 
made payatie'et 407, brand, Leda won Office Orders to be! voar 1866, In 1873 he was appointed president of | inoffensive.” 


Foreign subscribers, expecially when ranowing, thelr subacrip- | the Buard by the mayor of the city, and was reap-| The slaughter of cattle next attracted the atton- 
eal bil seyh par lll sponge lige tae apublishor of the | pointed fur a second termin 1877 Last year he|tion of the Board, and through its action well- 
which it is made payable If this precaution is omitted, some | Was again nominated president by the mayor, but | appointed abbatoirs were substituted for the small 
difficulty ls very Hkely to occur in obtalaing the name of the | tha aldermen rejected the nomination and offensive slaughtor-houses which befure were 
Otoe for Publication and Advertisaments, Nos. 85 sod #4,| Lhe present Board of Health, which has now| scattored throughout the city. Tho completion of 

been in existonce for ten years, consista of four) this salutary refomn was, however, rotarded by 
mombers, viz,, the health officer of the port, the|the action of influential people and bodies, whose 
intorests were threatened These persons succeeded 


Bedford-street, Strand, WO 
president of the Board of Police, and two health comn- 
in enlisting the press on then side and managed 


missioners, one of whom 18 4 practising physician. 
Ono of the most pleasing features in the composi- | to considera)ly influence pee opinion against the 
proposed reforms Tho Board, however, was not 


tion of this body 1s thu entire harmony with which 
Reapine Casad~—Reading cases for containing twenty six} ite mombors have always worked together, for on | to be turned aside from the work it had out out for 
Mage PhooGr ean had of the publisher of of 8) oy one occasion has the decisions of the Hoard | :taolf, and benefitted the public in ite own despite, 
although the reforms ultimately carried out were 


mee been other than unanimous. 
Four years ago a Board of Health was established | not so complote as they were intended to have 
for the State of New York also, and the president} been At present alaughtering 1s restricted to a few 
of the Oity Board became a membor and chairman | blocks on the Kast and on the Hudson rivers. For 
of the Sanitary Committee. The two Boards have | years it was customary to allow the bloud from the 
slaughtered animals to run into the stfeet gutters, 


acted in harmony and several salutary laws have 

been passed In May last year, a writer in the| but this the Board has stopped, and drying machines 

Senitary Enguver claimed that New York had the| have been introduced by which it 1s moffenaively 
converted into a powdered fertiliser. The atorage 


moat complete sanitary organiaation in the world 
of stable manure proved one of the most dificult 


To carry on the work there aro inapection, vaccina- 

tion, and engineer ofticers, a disinfection corps, &o , problems the Board had to deal with. For years 

numbering in all 126 persons, besides which there | it had been customary to accumulate the refuse m 

are 50 physicians and 30 sanitary policemen. There | huge piles in one the most populous parta of the 
city These heaps of filth were soaked with water 


18 also on extra corps of dimnfectors and fruit in- 
apectors employed in the summer. The appro-| when it ramed, or in summer putrefied under the 
rays of the sun, From time to time the disgusting 


priations for the year 1883 amounted to 500,000 
mass had to be turned over to prevent it from burn- 


dols, This sum includes moneys spent on hospitals, 
‘by aj ing through spontanous combustion, and the whole 


We have said that New York is ‘governed a 
Board of Health, and we used the term advisedly, | remained fur months at the yard until it was im the 
required condition for use Whon the Board de- 


One of the first Acts of this Board after ita organiaa- 
ehned to allow thw storing, the contractors tried 


tion was to commence an active crusade against the 
atench nuisances The firat attack was made upon|the usual move (so generally successful in our 
own country) of creating a second greater evil 


the New York Rendering Company, which held the 
0th nat \ at the Royal Hotel, Cardia he chalr wil be take Uy contract from the city for the removal of offal and |in order to frighten the authoritios mo tolerating 
‘ a nu 
meeting ail be road and confirmed, Candidates for admission as ae a Sheaaa ig pear a i ee RP apne oe A 
‘‘rendered” the offensive matenal at the foot of 
West Thirty-eighth Street. The Board directed 
that this should at once be put a stop to and the 
material should be carmed beyond the Tunita of the 
city. At first it was aleinied: that this was impos- 
sible, but when policemen were placed on the dock 
with orders to arreat the workmen if they continued 
the work, the company placed the material ona 
vessel, carried it down the bay, and threw it over- 
board. Most of it floated ashore and it became the 
cause of worse offence in new localities. As the com- 
pany insisted it must either ‘render or dump,” the 
ard declared the contract violated, and made 


ninth Street, and was used for the purpose of 
rendering offal from alaughter-houses. Orders had 
been issued directing the ownera to discontinue 
the business These were resated, and tho pro- 
prietors had the hulk moved out into the stream, 
where the offensive work was carried on out of 
reach of the official mapectors The Board met 
this manvwuvre by making a night attack on the 
trucks engaged in carrying the offal tu the end of 
the prer, But this atep not proving sufficient to stop 
the business, a steam tug was obtained and the 
Agonguin waa towed to Barren Island and thore 
tied up fast The buaimess thon came to an end. 
A gut-cleaning establishment next received ntten- 
tion, and remonatrance or threats proving vain, the 
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NOTICE TO AMERICAN SUBSCRIBERS 

We to announce that wo have appotnted the firm of John 

Wiley’s 16, Astor Place, New York, tho sole agents for Ena:- 

wwERixg in the United States, and al) subscriptions for the United 

Btatos will in future be payable to them. ey will also be pre- 

pared to recelvo advertisemente for Exaimannineg, and will afford 
ull information as to terms, &c , on application, 











” ‘The Publisher begs to state that ha is able to supply one or ¢wo 
ects of EN@InaugiNe complete from the commencement. 


The Publisher deriras to draw the attention of Manufacturers 
and Purchasers to the adva offered the INYORMATION 
thie room are kept for the benapl of visllora, Ales af the. pronipal 

a room are kept for ors, 

English and oe gn technical journals, and the seulars and 
aaf the leading manufacturers in the Engineering Trades, 
sither for raference or distributwn A classified arrangement of 
tha various advertuements which r either continuously or 
from time to time in Exoinmunina will aleo be available for rafer- 
ence. Manufacturers are invited to contribute their catalogues 
and circulars, whtoh will be indemed and placed under the care of 
an attendant. 
wie ee ee 
NOTICES OF MEETINGS 

Tar Inenrurion os Civi, Enoineeas,-—-Ordinary meeting, Tucs 
day, November isth, ats pin Paper to be discussed : « Bleotric 
ly a aa Stcamshipe,” by Mr A, Jamieson, Assoo M Inst,C.£., 


~~ 


Tue Souru Waves IxeritetTe of Ewnatsmuna —Thured oe 
nly 
the orginal numwance Pursuing this cv irae the 
contractors refusud to take away the manure at 
all, and each stable thus became a centre of offence 
But the Board was not to be mtimidated, fur it had 
successfully combatted such tactics on previous 
occoasions, and, after a guod deal of liugation, suc- 
ceeded in banishing all stanace heaps ot manure 
beyond the city boundanes 

he arrangements for removing nightsoil were 
not, when the Board came into power, very much 
more satisfactory than those for the disposal of 
stable refuse. A contract had been made by which 
the city, for the sum of 4000 dols. per annum, agreed 
todeliver to works on the Hackensaok river all the 
nightaoil collected by scavengers from the 26,000 


members will be bailotted for, and the names of those elected will 
be declared New members who have been previously elected 
will bo called to sign the roll book, and bo sidegech admitted by 
the President, The names of the office bearers, retiring by rota- 
tion, for the session 1888-84, will be deolared by the President. 
Ottice bearers, to succeed those retiring by rotation, will be 
nominated far election at the néxé annual meeting Two auditora 
will be ted. The following papors, read at previoua meet- 
ings, Will bo dlacuseed « ‘' Hot Blast Stoves,” pesames te uboun, 
Fos. President; ‘(An Improved Type of Vertical er,” by 
Mr. Marcus Moxham; “Kndlow Rope Haulage adopted at the 
Cilften Colliery Nottinghamshire,” by Hort Huxam, F.G4, 
M. Inet. OE, , ‘' Notes on Deposit of Iron Ore, at Marbella, Pro- 
vinos of Malaga, otal by Mr William Mitchell Vivian. The 
following papers will be read: ‘ Improvements in Coal Mae 
by Mr, R. de Soldenhof , ‘‘ Minors’ Safety Lampe, compared w 

: 'TLamp,” by Mr. A. Steer Puan the reap tald 5 
” Ambulance Work in connection with Collleries,” by Mr. 
Houry James. 
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to check abuses, The ee has been that | fragments are thrown fore and aft. In the caso of 
the condition of the poorer classes has been much | No. 2, however, the fragments are all thrown in a 
improved, and it is no longer possible, as was for-| backward direction, while it is evident that the 
merly the case, for owners of wretched rookeries to | boiler failed in the first instance longitudinally, the 
grow ricoh on the miseries of those unfortunate beings | primary rent runping through the solid metal 
who are too poor to make any effort to protect | across the third and fourth belts of ple at the 
themselves. left-hand side and just below the crown of the ex- 
Plumbing and draining have naturally ocoupied a; ternal brickwork fiue. This piece of plating was 
great deal of the Board's attention. In Aimerica | torn completely out of the boiler and thrown about 
we hear of the same evils that exist in this country. | 40 yards to the right, the first two belts of plating 
Not only was work defective in execution, but it was | along with the front egg-end being alao thrown in 
generally found to be radically faulty in principle, | the same direction, while the remainder of the boiler 

and the Board undertook experiments to find how | was shot backwards about 40 yards. 
best to remedy the evils. The conclusions arrived| As to the cause of the explosion we think there 
at appear to have been in general principles about |can be no two opinions amongst those who have 
the same aa those entertained by competent aani-| seen the fragmenta and are qualified to judge. At 
tary authorities in this penny a general idea of |the part where the primary longitudmal rent 
which may be obtained from the desorption of the | occurred in No. 2 boiler, the soule is burnt off for 
sanitary and insanitary model houses in the Exhi- | width of about 20 in., and the plate both on the 
bition, which appeared on page 182 of our current | fire and water side discoloured, while , similar dis- 
volume. The practical reault which followed the ex- | coloriaation observable at the same level on the 
periments of the New York Board, together with | Opposite mide of the boiler leaves no room for 
the action of the Sanitary Reform Association of | doubt that the plates at this part have been over- 
that city, was that a law was passed which provides | heated in consequence of the water level in the 
that the plumbing and draining of every building | bviler being too low. How the shortnesa of water 
erected in New York should be in accordance with | occurred is a puint on which we hardly feel quali- 
a plan previously approved by the Board of Health | fied as yet to oxpress a definite opinion, but 1t will 
The rules adopted were matured after consulta-|no doubt be fully investigated by those who are 
tion with the baat lumbers, architects, and sani- | conducting the legal investigations. Woe are aware 
tary ongineers, and have proved so far satisfactory | that ‘‘ overheating through shortness of water’ is 
that they have been alsvu adopted by many other fr uently put forward as an explanation for boiler 
large cities in America. : explosions, and often covers a multitude of sins, in 
Such an uncompromising sanitary reformer ag | the shape of wilful recklessness and neglect, and 
Dr. Chandler could not fail to arouse the enmity of | We ate always chary of accepting this explanation 
all that numerous class which thrives on foulness| tll it is proved beyond dispute. In the present 
and abuse. These disciples of uncleanliness have | case, however, wo think the evidence in favour of 
been too atrong at last for the Quixotic professor ; | #hortness of water is too clear and convincing to 
influences have been brought to bear, and the {pormit of question. Had the bursting of No. 2 
‘Empire City” seems like returning to wallow in | boiler been due to excessive pressure, the primary 
its own mire. rent would have occurred in all probability at a 
longitudinal seam. At all events we do not see 





rivy vaulte of the tenement houses. The persons 

tercated in these works had secured the contract 
for carrying the material ata cost to the city of 
50,000 dols. a year. The work was performed badly, 
and caused great annoyance, so the Board declared 
the contract void and made other arrangements. 
The resulta was that a suit for the recovery of 
damages to the amount of 300,000 dols, was insti- 
tuted by the contractors against the Board, but was 
successfully defended, 

It would take too much space, interesting as the 
details are, to chronicle all the onslaughts made by 
this fighting board of official enthusiasta, One by une 
the many snug abuses which had grown up beneath 
the shelter of governmental apathy and neglect fell 
before their attacks. The noxious fumes of petro- 
leu; refining were banished from within the city 
boundaries, produce markets were no longer choked 
with garbage, contagious diseases were legislated 
for, plumbing and draining were looked after, and 
the sickening odours of the fertiliser factories were 
routed from their strongholds All this was not 
done without many bitterly contested battles in 
which the defenders exhausted all the resources of 
passive resistence, violent reprisal, and legal ob- 
atruction ; indeed, at one time the Board found 
itself successfully sndicted before the grand jury. 
But a hearing was obtained before Taleo Suther- 
land, who promptly aet matters right. 

Wa cannot, however, leave this part of the sub- 
ject without quoting one more episode in the 
history of this crusade against unsavouriness. Sur- 
rounding Washington Market, and covering half the 
roadway, were rows of two-story structures wholly 
given over to uncleanliness. Many efforts had been 
made to remove them, but without success. The 
are described as having beon in “4 filthy condition,” 
and ‘ t quantities of garbage had acoumulated 
beneath thom, giving riso to offensive odours tend- 
ing to taint all food supplies exposed for sale in the 
market.” After all peaceful methods had been 
tried in vain the Board decided to resort to foros. 
As a violent resistance was anticipated, 160 car- 
penters and labourers, 300 policemen, and @ couple 
of aurgeons were led one evening to the spot by 
Dr. Chandler. Before morning the buildings wore 
levelled to the ground, and the materials carted 
away to the corporation yards and burnt. In con- 
nequonoe of thia night's work a suit for 60,000 dols. 
was instituted against the city authorities, but was 
successfully defended. 

All these that we have narrated are indisputabl 
high-handed proceedings, which little accord with 
our old-world ideas of reverence for vested interests, 
But in New York things are viewed in a different 
light, and ancient usage does not appear to be con- 
atrued as presoriptive right to infect a whole neigh- 
bourhved with foul emanations by factory pro- 



































































Lamers enna ry 


; pr. oe = how 1t could have started in the solid plate We 
THE BOILER EXPLOSION AT BILSTON. | may add that there were no mgns of the plates being 
Onx of the most disastrous explosions that has | wasted by corrosion in any of the boilers. We 
occurred for some time took place at about eight | think there can be httle doubt that No, 2 boiler 
o'clock on the evening of Wednesday, the 5th imst., | burat i consequence of overheating through short- 
at the worka of the Staffordshire Steel and Ingot | ness of water, and that the shook consequent on the 
Iron Cumpany, Limited, Spring Vale, near Bilston, | explosion was so great that the boiler adjoining it 
The explosion resulted in instant death to three | on each side burst also, 
persons, and serious injury to about eight others,| The explosion is being investigated by the Board 
while the damage to propert 18 variously eati- of Trade under the Boiler Explosions Act, the 
mated at from 10,000!. to 15,0001 Parliamen inquiry being conducted by Mr. 
The peculiar feature of the explosion is that |Thomus W, Trail, the engineer surveyor-in-chief, 
three boilers burst almost simultaneously, the {1m conjunction with his assistants, Mr. Peter Sam- 
boilers in question being the throe outer ones in a|#0n and Mr. James Ramsey. The inquest on the 
group of ten, and numbered 1, 2, 8, reckoning | bodies of the three men who were killed was opened 
from the mght-hand side. The whole of the boilers | on Saturday last, but after formal evidence of iden- 
were of the plain egg-ended type, fired internally, | tification had been taken the inquiry waa adjourned 
and measured about 35 ft. in length over all, by | to the 20th inst, in order to permit Mr. E. B. 
6 ft. in diameter, and $ 1n. in sa The | Marten, C.E., who is making an investigation on 
boilers were ofiron throughout, with the exception | behalf of the coroner, to prepare his report. 
of one plate over the fire, measuring 6 ft. longi-| The fact that the explusinn arose from the burst- 
tudmally by 8 ft. ciroumferentially, which was of | ing of three boilers almost matantaneously has ex- 
ateel The cylindrical portion of the shell con- | cited considerable interest, and the scene of the 
sisted of nine belts of aaa: each belt being in | disaster has been visited by the chief engineers of 
two plates double-rivetted at the longitudinal | nearly all the boiler insurance companies. The 
scams, and single-rivetted at the ring seams, The | Subject of compound boiler explosions is an inte- 
boilers were made by Mesars. Pigott, of Birming- | Testing one, and we propese to deal with it more 
ham, and have only been working about six | fully in a future article. 
months. The pressure at which they were worked 
was 80 lb. on the inch. Hach boiler is fitted with 
two open lever safety valves 3¢ in in diameter, one | ALTERNATING OURRENT MACHINES 
glass water gauge, three test cocks, one feed valve, a IN PARALLEL OIRCOIT. 
ateam stop valve, a brass gland blow-out oock,anda! In a lecture delivered last year at the Institution 
dial pressure gauge ranging to 100 1b. The boilers | of Civil Engineers, Dr. J. Hopkinson, F.R.S. 
were insured for 1000/., on what is known as the | considered the theory of alternating current dy- 
pour systom, in the Mutual Boiler and ela nea namos, and showed that if two such machines 
iabihty Insurance Company (Limited), Man- | are coupled in series they will tend to nullify each 
cheater. other's effect ; whereas if coupled in parallel they 
On examining the fragments it was seen that | will asssteach other In other words, he demon- 
boiler No. 1 was sevored into three portions at/| strated that you may not drive alternate current 
the ring seams of rivets, the front ogg-end along | machines “in tandem,” but that you may drive 
with tho first three belts of plating being shot for- | them as a pair, or indeed any number abreast. 1f 
wards about 250 yards; the remaining portion of | this latter condition is fulfilled there need be no 
this boiler had severed at the ring seam uniting | more diffioulty in feeding a system of conductors 
the Sith and mxth belts of plating, the two frag- | from s number of alternate current machines, than 
ments being shot backwards about 650 yards. | there is in feeding it from a number of coftinuous 
Boiler No, 3 was divided in two at the ring seam | current machines. A little oare only is required 
uniting the scoond and third belta of plating, the | that the machine shall be thrown in when it has 
front egg-end along with the first two belts being | attained something like ite proper velocity. A fur- 
blown about 320 yards forwards while the remain- | ther corvllary to h javestlgatien is alternate 
der of hag bolle was ba ae gue yerds Rs the | currenta with alternate current machines‘as motors, 
op direction. In the case ilers Nos. 1| may theoretically be used transminsi 
ry the renta are in each instance circumferen- 4 ie gene 


wer, 
al, and run through the ring seams, while the PTheae conclusions are very important, because 


ceases, 

In New York, as in London, the “ bitter ory” of 
outcast dwellers in the slums and purlieus of the 
city, has found expression in public agitation, and 
in America, as with us, the enterprise—although 
Lag we might more justly say the philantrophy 
—of the proprietors or hterary ataff of a newspaper 
has served to reveal to the well-to-do classes the 
unimagined hardships of abject poverty. The part 
played by the Pal! Mall Gazette in London had ita 
counterpart in the action followed by the New York 
Sanitary Engeneer, The proprietors of the latter 
journal and a few | gone citizens, atruck by 
the misery caused by overcrowding in tenement 
houses,* offered a prize for plans of improved 
dwellings of this class capable of being erected on 
an ordinary city ‘‘lot,” the dimensions of which 
are 100 ft. long by 25 ft. wide. The competition 
attracted a great deal of attention, uo less than 190 
architects sending 1n designs. These were exhi- 
bited at Clinton Hall, and although it was con- 
sidered that the plans wore a great improvement on 
anything then existing, 1t was also scen to be im- 
possible to seoure the requirements of phyaical and 
moral health within tho narrow limite of an ordi- 
nary city lot, so long as the law stocd as i then 
existed, and if it were atretohed to its limite by 
the builder. The public interest aroused by this 
competition enabled an amendment on the Tene- 
ment House Act to be passed through the State 
Legislature, by which amongst other things it is 

uired that only 65 per cent. of each lot shall be 

¢ upon, that all bedrooms shall have windows 
directly open to light and air, and generally that 
the Goard of Health should have additional power 
~ # ifwo-thirds of the doaths in the olty occur in that half 
ef the population which resides in tenement houncs, 
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they show that one very e alternate current 
machine is not absolutely cnet to the supply of 
a large electric lighting system worked by alternate 
currents ; and that a number of small machines may 
be coupled together for this p 

In a second paper read belore the Society of 
Telegraph Engineers yesterday “evening, Dr. Hop- 
kinaon has again reverted to this subject and 
illustrated it more fully in a mathematical sense. 

We need not follow Dr. Ho n in those 
equations, which will be found in his published 
paper, and in his article on Electric in the 
current editiun of the ‘' Encyclopedia Britannica.” 
Our concern is rather with the results at which he 
has arrived, and especially those of a practical 
nature. Such, for aap i is his proof that it 1s 
desirable in working arc lamps with alternate cur- 
renta, to have the potential of the machine mate- 
rially in excess of that required to maintain the 
aro ; and that it ia erroneous to estimate the power 
developed in the are by replacing it by a wire re- 
sistance, and adjusting tho latter till the current 
aa measured by an electro-dynamometer is the same 
as with the arc, thon assuming that the work done 
in the arc aud the resistance are equal. The work 
done in the arc 1s proportional to the arithmetical 
mean valus of the current taken without regard to 
sign, which is a different thing from the moan 
current as measured by electro-dynamometer. 

Passing from these theoretical points, and also 
his proof of Dr. Muirhead's observation that the 
effect of an alternate current machine can. be in- 
creased by connecting it to a condenser, we come 
to the primoipey subject of Dr. Hopkinaon’s recent 
paper, name y his actual experiments to verify the 
pope that two alternate current dynamos can 

advantageously connected in parallel, These 

trials took place last summer with two De Meritens 
machines intended for the lighthouse of Tino, and 
supplied by Messrs, Chance Brothers and Oo. Each 
machine has five rings of sixteen sections, and 
forty permanent magnets. The resistance of the 
whole machine, as connected for lighthouse work 
to feed a single arc, was 0.0313; its electromotive 
force, when running at 830 revolutions per minute, 
was 95 volts. The two machines were arven from 
the same countershaft by link bands, at a speed of 
850 to 900 revolutions per minute, and at the very 
first attempt the experiment succeeded. As the 
speed increased, a pilot incandescent lamp, con- 
nected across the terminals, lit up intermittently, 
but in a few seconds more the machines drop 
into step together, and the lamp lighted up to ite 
full brightness and burned very steadily, An aro 
lamp wae then introduced and a perfectly ateady 
current of over 200 amptres drawn off without dia- 
turbing the harmony. In fact, Dr. Hopkinson has 
come to regard coupling two or more Meritens 
machines in parallel, as practically the best way of 
obtaining exceptionall t currents when re- 
anes in a lighthouse for penetrating a thick atmo- 
sphere. 





THE JOHN COCKERILL COMPANY, 

ANOTHER autumn has brought with it another 
report from the directors of the John Oockertl 
Company, The results disclosed in regard to the 
working operations of the past year are scarcely so 
satisfactory as those attained for the preceding 
twelve months. Nevertheless, the shareholders do 
not appear to have much reason to complain. The 
company’s order book was filled during the last 
twelve months Ai relatively less advantageous 
terms than in 1882-3 ; at the same time, the Council 
of Administration deemed it advisable to take orders 
so as to work on from day to day and afford employ- 
ment to the staffwhich it is desirable that the com- 
pany should retain, In spite of every obstacle, the 
company realised a profit of 124,684/. in 1883-4, the 
produ on which resulted in this Dog re nt- 
mg a value of 1,644,670/. In 1882-3 the directors 
obtained a profit of 191,4411., with a production of 
1,707,130). After making sundry statutory re- 
demptions, and after adding dividends on invest- 
ments pad sundry miscellaneous receipts, the de- 
finitive balance at the credit of the profit and loss 
account for 1883-4, was 124,431/., as compared 


with a nding balance of 149,850. in 1882-3. 
From the nee of 124,4311., representing the 
definitive profite of 1883-4, the Counail of Adminis- 


tration further deducted 43,250. for depreciation 
of premises and tvols, The allocation made to 
provide for the depreciation of premises was at the 
rate of 3 per cent, on their cost price, and that to 
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"tea for depreciation of tools was at the rate of 
4 per cent. on their cost price. After allowing 
for sundry interests and commissions, ‘general ex- 
penses, &., « final balance of 56104 remained 
available for dividend upon the share capital of the 
company. This balance admitted of the payment 
of a dividend of @l, 16s. per share, absorbing 
46,4091., and leaving 96957, to be carried to the 
credit of 1884-5, 

The production of the company’s collieries was 
maintained last year at about the same level as in 
1882-3, the oy rt having been 389,000 tons, giving 
an average of 1410 tons per day of extraction. <A 
higher average would probably have been attained 
f the directors had not been under the necessity 
of restricting working operations during the second 
half of the company’s financial year, in consequence 
of tho depression prevailing in business generally. 
The management succeeded in reducing the coat 
prioe of the coa] raised by the company inst year 
to an appreciable extent ; but, on the other hand, 
the sable ued weakening of market prices consider- 
ably reduced the profits realised. The general 
condition of the collieries of the undertaking is 

as satisfactory, and the directors do not 
anticipate any difficulty in providing for all the re- 
quirementa of the company's works whenever a 
revival in business takes place. The company 
made last year 141,640 tone of coke, but thia pro- 
duction was not sufficient to provide for the cur- 
rent consumption of the works of the undertaking, 
and it was, accordingly, necessary to continue to 
make purchases of coke last year. The sale price 
of coke experienced during the last twelve months 
an average reduction of 20 per cent., as compared 
with preceding years. The cost of production was 
reduced, however, to a..corresponding extent, and 
better results are anticipated in the future. The 
company’s mineral begrings produced last bor 
108,440 tons of ore, showing an increase of about 
8000 tons, aa compared with 1882-3. The sales 
of minerals effected by the company last year 
were 24,500 tons, as compared with 39,000 tons 
in 1882-3, The current quotations for minerals 
showed great weakness last year, and it will be 
seen that the company's blast furnaces consumed 
the greater part of ‘the production. The com- 
ya three old blast furnaces, which have been 

in operation for more than fifteen years, continued 
to work well in 1883-4, and produced during 
the year 44,700 tons of pig of various descrip- 


ped |tions, or 2400 tons more than in 1882-3. The 


profit realised from the blast furnsces, although 
atil] satisfactory, was affected to some extent by the 
downward tendency of quotations. The iron works 
of the company produced last year 26,818 tons of 
iron and plates of various descriptions, and the 
rofit realised showed an improvement of about 
8 cent, as compared with 1882-3. A new 
rolling mill, erected by the company for the pro- 
duction of plates, worked satisfactorily last year. 
Steel rails were also produced last year upon advan- 
tageous terms, As regards the company’s atoel 
works, properly ao called, they have fully realised 
the anticipations indulged in os them. The 
production last year waa 8), tons of cast steel, 
and 92,500 tons of steel ingots, this result being 
attained notwithstanding the general slackening 
in business, and notwithstanding, also, the im- 
creased competition with which the company has 
had to contend. By the adoption of the most 
improved systems, the company has succeeded 
in producing steel rails last year upon terms 
not hitherto attained, The production of rails, 
tyres, and small articles of steel, amounted last 
year to 81,700 tons, or 1200 tons more than in 
1882-3. In consequence, however, of the low 
prices realised, the profit acquired in this de- 
ment of the Soren operations was sensibly 
ower last year than in 1882-3, At the close 
of the financial year the company's steel rail 
mills had still sufficient orders on hand to insure 
them employment for 44 months in advance. The 
reference given by certain railway companies for 
rtin steel has induced the Council of Adminustra- 
tion to increase the company’s means for producing 
this description of steel rails, and a second blast 
furnace, on the Martin system, has been brought 
into operation. The company has commenced of 
late the manufacture of steel cannon, and expori- 
ments conducted by the Belgian Minister of War 
satisfactorily established the excellence of the guns 
turned out By the company, which is now executing 
an order received from the Government of Morooco 
for a complete battery of steel guns, The company’s 
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construction workshops were not fully employed 
last year. The company's shipbuilding yards were 
also only partially occupied in 1863-4. he directors 


are now building a steamer of a new type for the 
company's flotilla. This vessel will be capable of 
carrying a cargo of 2100 tons, and it will com- 
pleted ‘ December A second vessel of a similar 
type us to be proceeded with. It may be interesting 
to add, in conclusion, that the directors, feeling 
the necessity of finding new outlets for the com- 
pany beyond Europe, have been endeavouring 
during the last few months to develop the opera- 
tions of the undertaking in Afnoa and the extreme 
East, as woll as in Australia. 
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THE PHILADELPHIA ELECTRICAL 
EXHIBITION.—No. VI. 
By 0. J. H. Woopsury, Boston 
TRLEMETEKS, 


Amona the newer applications of electricity at 
the Exhibition, none are capable of wider applioa- 
tion than the telemeter, which consists of a means 
of electrically transmitting the position of an index 
hand ona circular dial to a a:milar dial in any place 
reached by the wires. The addition of a registering 
arrangement makes a permanent record of what- 
ever results inay be transuutted, It 1s applicable 
to the transmission of steam and water preasures, 
temperatures, counters, or any other similar data 
from tho factory to the office of the manager. In 
applied science it adda tu the powers of the obser- 
ver, giving continuous indications of degp sea teimn- 

ratures, barometric pressures , and to the Signal 

ervice Burvau it could prove a valuable adjunct 
by replacing the corps of observera kept at great 
expense and personal hardship upon aome of the 
high mountain peaks in the United States, by at- 
taching this apparatus to the various meteorological 
instruments and transmitting a continuous record 
of the resulta by telegraph lines to more hospitable 
places in the valleys, 

In one of the facet dry-gouds stores in New 
York city, twenty-four thermometers indicate the 
temperature in as many rvvms upon a mngle dial at 
police head-quarters ; a circular switch, once in three 
minutes, throws the yarious thrermometers in cir- 
cult with the register, and any temperature can be 
noted at will, while an extreme heat will sound an 
electric alarm. 

In ita construction jt differs suv widely from the 
dial telegraph of Wheatatone used for the transmis- 
aion of signals, that a description of 1ta mechanism 
will be given. 

Referring to the diagram, Fig. 1, un the follow- 
ing 6, showing the connections, at the left 
hand the contact arm A is on a shaft and 1s 
moved by the mitial physical instrument, whether 
it be a thermometer, barometer, pressure gauge, 
float, or other device. It is not insulated from 
the metal frame of the instrument, dud 1 there- 
fore electrically connected tu the base, as are 
also the armature levers BB. On each side of 
the contact arm are two contact points, which are 
insulated from the frame and also from each other 
by the insulated aloeve at the centre. This sleeve 
is attached to the toothed wheel W, and aa it re- 
volves the continutty of the circuit 1s preserved by 
two insulated posta D D', which carry two wires 
reating in two grooves .n the insulated sleeve, thus 
maintaining the circuit of D with O and D! with C! 
reapectively, The index hand W 1s attached to the 
aaine shaft as the ‘toothed wheel W. When not on 
actual operation, the pawls P P! are outside of the 

th of the teeth, and the wheel mw held by the 
ocking pawl L. When P advances it engages 
between teeth near its Note and pushes the wheel 
until the paw! rests in the space between the wheel 
which it fit. In this position the under face of the 
pawl is tangent to the circle of which th: pivot of 
the armature forms the centre; hence the face of 
the tooth pushes directly against the centre, and no 
force, such ag the momentum of the wheel, result- 
ing from the force of the blow given to the pawl 
can disengage it. This constitutes a simple and 
complete locking device and the wheel cannot be 
revolved more than one tooth by a single smpulse, 
and excess of battery cannot interfere with the 
operation of this escapement, 

The wheel aud pawl of the receiver are similar to 
those of the transmitter; hence, 1f both mstruments 
receive @ full impulse sufficient to carry the pawl P 
to ita forward limit, they must move in unison, 
because neither wheel can move more than a tozth 





458 ENGINEERING. ' 





EXHIBITS AT THE PHILADELPHIA ELECTRICAL 





Fro, 1. EcecrricaL TELEMETER, 


for a single impulse. When the index hand A is 
moved by a force and touches the contact point 0, | 
the magnets M, N, and ( are in circuit, as aleo the | 
amall resistance coil B'. M is so ae that it 
attracts its armature first, and this early movement 
of its armature causea a contact at E, which forms 
a shunt around rematance R! and contact A O. The 
continuous motion of the armature causes P! to 
engage a tooth and tum the wheel W until P' fite 
into the space between the teeth, thus looking the 
wheel separating the contact A O 
Thie operation has been produced without break- 
ing the circuit, because a shunt was formed around 
A © before they were separated, and no spark 
ensued because they formed a branch circuit with 
R’ resistance to a shunt with no resistance. 
Simultaneously with the engagement of P! the 
corresponding paw! R! in the receiver alao engages 
ita wheel and the operation is repeated here. Tho 
magnet © ia adjusted to respond laat in the sores, 
and tho movement of its armature lever atrikes tho | 
arm F', thus throwing up the homzontal arm K 
and breaka the circuit at 8. The instant that 8 
ia opened, the armature levers are drawn back to 
their normal position, separating the points at E, 
and sinoe A O are already open, when 8S closes again 
on ita return stroke, the cirouit 1s open and remaina 
so until A makes another contact, Also the roturn 
of the armature levers disengaging P' and R’ and 
permits LL! to complete the movement of one 
tooth and the correaponding index hands H H! 
have moved one division in unison on their reapec- 
tive dials. The apark 1s al! transferred from the 
delicate contacts to the large rough contact 8, which 
does not require any adjustment. By the use of a 
polarised relay and batteries of opposite polarity, 
one wire connecting the two instruments may 
dispensed with. In the receiving instrument the 
hand H ismoved by the force to ba recorded, whe- 
ther it be pressures of steam, air, or water, or any 
other movement of an indox hand which it is desired 
to transmit to the hand H! on the receiver. 
The instruthents are far inore simple in their 
general organisation than the spreading necessary 


to render the diagram a olear one, would seem to 
indicate, 














collectors have ex their appreciation of the 
catholic spirit of the administration of the British 
Museum in this policy of extending opportunities 
for numismatio study by allowing these reproduc- 
tions to be made. 


Tua Batt Ustrotar Dynamo. 

The Ball Electric Manufacturing Company, of 
Reading, Pennsylvania, exhibit their ‘‘ unipolar” 
dynamo, see Fig. 5, whose novel construction 
attracts attention while its actual operation furnishes 
an example of the unexpected. 

The term unipolar is somewhat misleading, be- 
cause it has double polarity, as 1 essential in all 
electrical apparatus, It is provided with two 


AMERICAN NUMIKMATIC AND ARCH AOLOGICAL 
Soorrry, 


There was but little at the Exhibition which came 
within the scope of electricity as applied to the fine 
arts, but that little was most creditably represented 
by the fac-similes of ooina in the national collection at |Gramme arinaturca, each of which revolves princi- 
the Bntush Museum, contributed by the American ran Ohbeatat the inductive influence of only one pole 
Numismatic and Archmological Rociety of New York | of the magnet. Its ration seems to indicate 
city. Through the efforts of Mr. Robert Hewitt, | that a revolving armature produces a somewhat 
Jun., the collection was secured for this Society, | wider range of effect upon the localisation of mag- 

and it certainly oxceeds in ita acope anything of the | netio polarity in a field magnet than has been 
kind in America. It contains examples of Syrian, | assumed. The operation of this dynamo would 
Phoonician, and Egyptian coinage, reaching back to | repay @ careful exploration of the field of foree in 
Bo. 400. Grecian and Roman coinage are more er to determine the effect of its peoular design. 
fully represented to the date of the Christian Era, | The field magnets and other ironwork are made of 
The coina are girigh Ye in their cases with a system | wrought iron, and the weight of the dynamo is cer- 
which permita of their atudy either in rd to | tainly less than other d oa of equal capacity, 
dates or locality; aa by followifig along the lines | a 20-light dynamo walchiag oul? 780 Ib. ; and one 
horizontally the coins of the sane nations are pre- | which is austaining 13 lights weighs 620 1b, The 
sented in the order of their dates; and by following | current is said to be eight amperes and the electro- 
vertical lines in the same case, one can observe the | motive force 48 volts to the lamp. The 13-light 
contemporaneous ooi of early civilisations, A | machine u driven by alin. belt on a 1¢ in. pulley 
namber of nuciianaHolana Aral ed themselves of | at a apeed of 1500 revolutions per minute, The 
the opportunity to inspect this collection. In the | inventors do not seem to have made any electrical 
first article on thia Exhibition allusion was made | investigations upon the machine, and it is hoped 
to the workmanship of Messrs. Ready, electro- | thet the work of the Board of Examiners will sup- 
typers to the British Museum, in their own exhibit, | ply this deficiency. The practical operation of the 


and this collection affords a similar example of ther a ese ey to be actory and all that is 
skill in slectro-metallurgy. A number of Amerioan by ita representatives. 
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Tan Excetatorn Exvecrato Company. 


The Excelsior Electric Company have a novel 
method of using the attraction of the fleld magnets 
to govern the Hochhausen dynamo to constant 
current The brushes are attached to a geared ring 
B O, Fig. 3, which can be turned in either direction 
by o small motor F with a pinion wheel fu n its 
armature shaft, This moteur js contro by a 
hinged armature b at the side of the field magnets, 
and the attraction of the magnets ia resisted by a 
spring. When the current—and therefore the 
attraction of the field magnets—is at the normal 

uantity, then both terminals of the motor are at 
the same potential, and therefore it is stationary. 
Should the resistance of the external circuit 
altered by varying the number of lights, then the 
corresponding difference in the strength of the field 
will cause the armature to shunt the current in one 
direction or the other, and turn the motor in the 
direction to move the brushes accordingly. In ita 
mechanical construction this is one of the moat 
simple devices to regulate an aro-lighting dynamo. 

In the same exhibit waa a large pee dynamo 
capable of depositing 600 1b. of chemically pure 
copper in ten hours. The current is ‘2500 scpires 
at 2.5 volts, the resistance being .001 ohm. A 
regulator of small capacity, for the use of incan- 
deacent lamps in multiple arc series, is also shown. 
If one lamp in s group breaks its carbon, an equi- 
valent resistance is thrown in by means of ‘s high 


resistance electro-magnet attracting its armature 
connected to a switch ; ifa second lamp breaks its 
carbon, another lamp which serves as an alarm is 


turned into the circult in a similar manner. 
group can then be switched out altogether. 
Tre Anago Disc Dynamo. 


The White House Mille of Hoonac, N.Y., ex- 
hibited the Arago system of are lighting. A diso 


The 
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Fria. 8. Bavzt’s UNIPOLAR PYNAMO. 


armature surrounded by a copper ring C, Fig. 4, and 
without any core or iron in its construction, re- 
volves in a multipolar field composed of ten pairs of 
magnets EE. The large diameter of the armature 

rmits a very high ciroumferential veluoity. The 
held coils are in series, and it 1s claimed that the 
dynamo will generate a constant current, indepen- 
dent of the number of lamps in circuit. The arc 
lampe are shorter than those of other syatems, and 
some of them are aupported by a bracket at the side, 
instead of siapended In the usual manner The cut- 
out mechanism which switches a lamp out of the 
circuit whenever ita resistance becomes abnormal, 
by reason of consumption of the carbons, or any 
mechanical defect in the regulating apparatus of the 
lamp, is not placed in the lamp, but 1s contained 
in an iron case in the circuit near the lamps. 





. TEAK. 
Wirn the view of ecdding to the interest attach- 
to the late International Forestry Exhibition and 
of turning it to practical account in the future, the 
shipbuilders of the Glasgow district came to the 
sasistance of the promoters by offering, in connec- 
tion with their scheme of easays an eae & 
special prise of 501. for on essay un ‘' Beat 
of Maintaining the Supply of Toak as re- 
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ELECTRICAL EXHIBITION. 


to, it bemmg oomparatively unaffected by ordinary 
heat, by dryness or moisture, while it is the only 
wood Dist cai be used in close contact with iron 
without injury resulting to either material. 

By way illustrating the fitness of teak for 
ornamental work there was shown in the ool- 
lection a richly-caryed and very handsome mantel- 
piece. From the fact that the wood 1s practi- 
cally unaffected by exposure to high es of 
temperature, it is peculiarly suitable for such 
purposes. Close by there was exhibited a re- 
markably fine specimen of fi teak used in the 
construction of a front door (or, rather, two folding 
doors), very massive, and well suited for some public 
buuding or a large mansion. This timber 1s coming 
more and more into use for house-building purposes, 
more especially for making doors, windows, &c., 
and it 1s also well adapted fur shop fronta. Various 
exhibits were shown in this collection for the 
purpose of illustrating how the sv-called refuse 
teak may be economically turned to account in con- 
struction. For example, there were two patterns of 
Robb's patent flooring. One of them was a sample 
of flooring for outside work, halls, &c , where con- 
siderable strength and great durability are the 
essentials ; and the other exhibits the aystem as ap- 
phed to Hooring for public rooms. The ‘' Hatherley” 
step ladders and easels (Jones's Blasi afford 
another excellent example of modes of econo- 
mically using up emall and refuse teak ae 
A rai way carriage wheel was also shown, the 
blocks of which were mado of teak, according 
to Mansel's patent. We ought, perhaps, to have 
mentioned svoner, that the collection also in- 
cluded some teak planks, such as are taken off 
the sides of the logs dumng the process of con- 
version from the rough state into merchantable 
squares, and which are therefore produced much 
more cheaply than if they were taken direct from the 
squares. As regards their quality, such planks as 
we speak of are, if anything, superior to the others, 
as the beat wood 1s the nearest the outside. Two 
of the planks exhibited had been dressed and 
polished, two had been simply dressed, and the 
remainder were 1n their rough state Along with the 
actual specimens of teak already spoken of, there 
were ahown & number of very fine and exceedingly 
interesting photographs hich convey an excellent 
notion of the working of teak in Burmah, and of 
the operations connected with the bringing of the 
inaterial to the market. A set of these photographs 
was also aapayet in the Indian section of the Ex- 
hibition. ey embraced two views of the saw mill 
at Dulla, belonging to the Bombay Burmah Trad- 
ing Corporation, two views of elephants at work im 
the mul yard, another of elephants at work in the 
Government timber depét at Ahlone ; a view of a 
publo sale of timber at the samo dep(t ; anda view 
of a steam launch towing rafts of timbor in Ran- 
goon river. 

Throughout the India collections of oxhibits 
under the general care of Ovlonel James Michael, 
0.8.1., who may be ed as the pioneer of 
practical forestry in India, there were a number 
of examples of teak, but in no instance did the 
reach the magnitude of some of those m_ the ool- 
lection of the Bombay Burmah Trading Corpora- 

ards Price, Size, and Quality, together with the} tion. In many matances they were su small as to 

t Substitute for ee Purposes.” That / clude the attention of the visitor unless he was ex- 
fact has aided very much to direct prominent atten- | ceedingly vigilant in seeking out the catalogue 
tion to the subject of that valuable timbor in all|numbers. Sometimes they were shown as amall 
the phases in which 1t may he studied, and the | slabs or planks, and in other instances 1n cross sec- 
material itaelf figured very largely amongst the/ tions, while here and there were official papers 
leading exhibits in the nave of the main building. | bearing on teak plantations in various of 
The exhibitors in this instance were the Bombay | India, as at Nilambur, in Malabar (1877 and 1878), 
Burmah Trading Corporation (Limited), who were | Pegu, in British Burmah (1856), and one on “The 
represented by Mosars. Thomson and Gray, of } Natural History and Biology of the Teak Treo,” by 
Glasgow, of whom it may be said that they are the|N. A. Dalzell, M.A., F.B.S.E., Conservator of 
largest importers of teakwood in the United King- | Forests (1869.) A considerable amount of interest 

m. Their exhibits moluded logs of the timber | attached to the teak specimens sent from Nilambur 
as imported into the European markets, but spe- jon account of the data given regarding th time of 
olally dreased and polished for exhibition. One of | planting, the kind of gail in which the trees were 
them waa remarkable for its great pe namely, | grown, and their measurements, longitudinally and 
52 ft. As might well be supposed, thore ia very | circumferentially, One that was planted in alluvial 
Ae difficulty in pane eee excoedingly long | soil in the year 1844 had yielded a pole of 100 ft. 
ogs from the forests. The other log waa shorter, but | in length by 93 in. in circumference at the base; 
was a good specimen of large timber. In both | and another planted in the same kind of soil in 
cases, the great beauty of the wood was made vory | 1847 had reached, respuctively, to 103 ft. and 
evident by the dressing and polishing. Railway |100in. As another example o wth in the same 
keys made of teak, and of various patterns, em- | kind of soil from the year 1868, when it was planted, 

loyed on Scottish railways, were alsv shown. | mention is made of a teak tree that yielded a pole 
Freak keys are rapidly coming into use through-| of 82 ft. long by 48 im. in circumference. 
out Great Britain, as the peculiar charactenstios| For a long time the supplies of teak timber for 
of the wood render it extremely useful and eco-| this country were drawn entirely from India, but 
nomical when employed for the purpose referred | as they became exhauated, owing to the enarmous 
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waste in felling before conservancy regulations were 
adopted by the Indian Government, the immense 
forests of Burmah were brought into requisition, 
and they have for a number of years supplied 
almost the entire demand not only for this and 
other states, but also the bulk of what India has 
herself required. That the teak tree will never 
ayain, in any quantity, have the opportunity of 
attaining in India its full wth, as it does in 
Burmah, is fied generally believed ; yet the foresta 
of Bombay, Mysore, the Central Provinces, &e., 
produce poles of considerable length which are 
valuable for building purposes. This, to some ex- 
tent, lessens the demand for Burmah teak for the 
frontier trade, and other agencies are at work to 
assist in doing 80. For oxample, there are now being 
brought into prominent notice on the frontier, as 
substitutes for teak for very many pe for 
which that timber has hitherto been largely if not 
excluavely used, some of the numerous timber 
tress which abound in India and Burmah, and 
which have been proved to be eminently useful 
for such purposes. The growth of those timber 
trees ia now actively encouraged by the Forest De- 
partment of India, in the hope that, other condi- 
tions being favourable, they may be able to pa pei 
the teak poles with advantage to the users. ose 
other trees, most of which were indigenous in the 
same regions of country, had hitherto received but 
very little attention, nothing being done for their 
conservancy, as no person in the market demanded 
anything but teak. 

t 18 a common error to suppose that teak grows 
over large tracts of land by itself, for it 1s not so, as 
the tree is found in what are called ‘‘ mixed forests,” 
by which we mean forests that contain various other 
apecies of trees in close proximity ; indeed, without 
the presence of those other trees, teak does not seem 
to grow so favourably, or to attam the same value 
as regards size and quality. It is found in the 
foresta of Burmah and the Shan States to the east 
of it from the mouths of the great nvers Irrawaddy, 
Salween, and mypenl | m latitude 16 deg. north, aa 
far up at least as latitude 26 deg., in Lower or 
British, as well asin Upper or Independent Burmah, 
and in the Shan States subject to the King of 
Burmah and the King of Siam. Usually there are 
patches of four, five, or six teak trees together 
amongst other forest trees as large as or larger than 
itself; and the tree itself (Tectona grandis) suc- 
ceeds best on well-drained slopes at from 500 ft. to 
2000 ft. above the sea level. Its growth ts more 
rapid on flat ill-drained or rnundated land, but in 
such cases there is a tendency for the wood to 
become frushy in the grain and unsound at tho 
heart. 

When the forester is ongaged making his rounds 
of inspection in order to determine what tree to 
wark for felling, he is greatly aided in detecting 
teak trees by their leaves or by their flowers. The 
former aro very large, usually about 24 in. long by 
18in or 20in. broad ; and they fall towards the 
end of February, along with those of the other de- 
ciduous trees amongat which teakwood grows, the 
tender green leaves again shooting forth under the 
influence of the blazing aun of the hot weather 
towards the end of April. The flowers come forth 
in August, when ita large white sweet-scented 
panicles of bloon—very much like those of the 
moadow-sweet In colour-——become a beautiful feature 
of the forest landscape, and help to mark out the 
position of the trees to tho keen eye of the forester 
vn the hill-top. In the period elapsing between 
the shedding of the old and the bursting forth of 
the new leaves, great fires often through the 
foresta, but though they frequently distort and 
check the growth of the young planta and consume 
dead and felled trees, they do little damage to living 
trees of large size, in which respect they are unlike 
the t conflagrations in the resinous pine forests 
of North Amenca, which sweep away everything in 
their course, 

As far as growth is concerned, timber of almost 
any aize can be obtained, as the locality of the 

wth and the state of the country over which it 

to be dragged, a. ear with the streams by 
which it may have to floated, are almost the 
only circumstances which limit the lengths that 
may be brought out. When teak is grown ina 
locality and within a zone of climate that are 
favourable, the tree assumes magnificent propor- 
tions. Trees of from 12ft. to 18 ft. in girth are com- 
mon, and boles of stil larger ciroumference are by no 
Means pie while the atem is often seen maing to a 
height of 75 ft. or 80/t. without a branch; and 
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even a height of 150 ft. issometimes reached, The 
forester as he moves further north, south, east, or 
went, finds that the timber in the different tracts 
possesses distinctive features-of ite own and that 
there is a considerable variety in the rate of th. 
These results are caused by changes of soil, level 

or exposure, or by an alteration in the character of 
the trees which go to make up the ‘‘ mixed forests,” 
The laat-mentioned arcumstance, as rena Garr f 
indicated, is a most important element in - 
vation of teak, inasmuch as, when the tree is young, 
or until it has reached to a of from BO ft. to 


40 ft. (which it does in a very gers unless it| a 
is shaded by trees taller than’ iteelf whose leaves 


ean properly distribute the heavy ramfall so as to 
allow a considerable quantity of it to evaporate 
and prevent the washing away of the soil around 
the roote of the young trees, it will not at maturity 
a well with thoee that have been grown 
under more favourable conditions, Even at the 
best a teak-tree has a precarious life, as it is an 
especial favourite with climbing parasitic plants 
aud many a noble tree has been strangled and 
twisted out of all usefulness in their dead] 

embrace. Worms bore inte it, eocdpemnst tap it 
in its youth, wild elepharits break off its top, and 
rot attacks its heart, so that the forester to 
exercise his judgment in deciding as to the trees on 
which labour may profitably be expended. As a 
rule, s teak-iree grows rapidly in ita youth, to a 
height of even 40 ft. or more in thirty years, though 
as it ages its growth beoomes slow. qn the trans- 
verse section of a tree of 8 ft. in ciroumference as 
many as 380 concentric rings uf annual growth have 
been counted, and therfore it mu but natural to 
suppose that the great trees measuring 6 ft. in dia- 
meter must have reached an age of several thou- 
sand years. After giving all due consideration to 
the opinions of scientific foresters, it seems on the 
whole that the average teak log of commerce pro- 
duced froin a tree about 6 ft. in girth represents an 
age of about one hundred years. 

In respect of the quality of its grain, teak varies 
considerably, and foreaters reckon several varieties, 
which may be classed broadly into two divisions— 
amooth grain and rough grain, of which the former 
is the better. There are likewise varieties in re- 
spect of hardness, colour, and weight ; botanically, 
however, there is no distinction, and the variations 
appear to be caused by differences in the conditions 
ut growth. The difference of grain, which is the 
most important t from’ a commercial point of 
view, is Delieved to be due to a difference of soil, 
of exposure, or of drainage, and yet trees of smooth 
grain and of grain have been seen growing 
close together under pregisely the same conditions, 
apparently, as thoee points. Some oon- 
sumers fancy that teak ay He at Moulmein, and 
therefore drawn from the Salween forests, is alwa 
of the smooth-grained variety and sounder; but in 
the opinion of experts that is a complete mistake. 
In the forests draining into the Salween the general 
conditions of growth are the same as those prevail- 
ing in the foreate which drain from the west side of 
the same range of hills into the Irrawaddy and 
Sittang, and whether the tumber goes to Rangoon 
or Moulmein is simply a question of water-shed. 
The smvoth-graned variety is quite as common in 
the forests of the Irrawaddy and the Sittang, which 
find an outlet at Rangoon; and the great consuming 
markets of the Clyde and the Tyne, as well as the 
French and other foreagn Governments, have 
realised the fact that the ity of Rangoon timber 
is quite equal to that of Moulmein timber, while in 
certain other points the former is the superior. The 
English crane | is now, we believe, the only 
consumer that still adheres to the exploded idea of 
a superior virtue in Moulmein teak. But as the 
more accessible forests in the Moulmein district 
appear to be approaching erhauation, it becomes 
every year more difficult to get fair sized timber 
from Moulmein, and our Admiralty will probably 
be forced by the requirements of its specification 
to abandon ite ancient prejudice. 

(To be condinued.) 
See 


NOTES. 
Falttrs of THn- Vacuum Braker. 

Wr have still to record the failures of the 
vacuum brakes. Early on Saturday, the Sth inst., 
the driver of the last train from Enfield was 
returning to King's Oross, and when approaching 


the station, he train of 
it trout on the sa linn.” He ot dale ‘let 


(Nov. 14, 1884. 


Ronda and whistled ae 
ut to no purpose, 
siled to act, and the train rushed: i ee empty 
i force, smashing the stops at 
the end of ee are . Tho fireman jumped off 
and was severely in , and the driver, who re- 
mained at his post, & very narrow escape from 
death after the collision, by the top of one of the 
carriages ago. on him. Considerable damage 
was done to engine and and it was 
® most providential circumstance that both trains 
were empty. The Smith vacuum brake cannot be 
ied by the guard, and has many times failed 
out warning in the hands of the driver ; and as 
the London and North-Weatern Railway Company 
to extend its use, we foar that more cases 
of sort may be expected should Parliament not 
intervene to insist upon brakes being fitted that 
comply with the of Trade conditions, 


A New Dvros Port. 

Fishing industry is a great source of wealth to 
the Low Countries. It employed last year 3016 boats 
with orews comprising al: er 11,200 men ; and 
the Dutch Government is accordingly doing all it 
can to promote its further development, either by 
improving the existing ports of Holland or by 
creating new ones. A company has been recently 
formed for the creation of a port at Scheveningen. 
The oost of the watks contemplated is estimated at 
350,00W.; and contributions to the extent of 
180,000. will be made by the Dutch Govern- 
ment, the local provincial authorities, and the com- 
mune of La Haye, of which Scheveningen forms 
part. With these resources it is proposed to con- 
struct « port capable of admi vessels drawing 
10 ft. of water. Moles are to be built into the 
sea toa distance of 2666 ft. The port will have 
20 ft. of water on the bar, and the entrance of the 
outer harbour will be 333 ft. in width. The works 
will be constructed of betun, and it is anticipated 
that they can be completed in four years. The 
plans have been prepared by Mr. Hara Siccama ; 
and op he to some modifications, they have re- 
osived official approval. The new port will, it is 
anticipated, extend the commercial relations of 
Holland with Great Britain. 


Tuz Grovocy or Mapacasvan. 

consists of a central plateau or high- 
land rising from 4000 ft. to 5000 ft. above the low- 
lands of the coast, and from this plateau rise occa- 
sional volcanic cones, the highest, Ankaratra, bein 
8950 ft. above the sea. volcanoes 6 
from the northern extremity of the island to the 
20th parallel of south latitude. South of this appear 
granitio rocks, at least as far as 22 deg. south lati- 
tude. At higher latitudes than this the rocks of 
the interior are practically unknown to Europeans. 


Y"| According toa recent paper by Mr. F. W. Rudiler, 


F.G.8., several orster lakes and mineral springs 
abound ; and to the north of the yolcamie district 
of Ankaratra there is a tract of country containing 
silver, lead, zinc, and copper ores. As regards 
building stones, besides the granite which is so 

neral, there are vast beds of sandatone and slate 

tween the district of Ankaratra and the fossil 
regions in the south-west of the central plateau. 
These fossils, acco to M. Grandidher, the recent 
French traveller in the interior, are referable to 
the Jurassic system, and comprise remains of )up- 
popotami, gigantic tortoises, and an oxtinct bird of 
the ostrich apecies. The coasts of the country are 
rich in timber and it would also appear that tho 
interior is a good mineral field. 


Tas Santratiox oy TH2 Panama Canat Worgs. 
A report on the sanitary measures adopted for 
reserving the health of workmen engaged on the 
shea, Oanal works has been made to M. de 

Le by M. Regnier. Acoording to this report 

the climate is warm and hamid, but does not 


exercise on man aged that d influence 
which is observed in some other countries. 
The temperature varies from +24deg. to 30 deg. 
Cent. in winter, and rises to +385 deg. Ocnt, 


in summer. Winter is the rainy season, Two 
t hospitals have been erected, one at Panama, 
other at Colon, into which’ sick workmen 
are received ; and the entire length of the 
canal, doctors are oned to yisit workmen in 
their echiagg Se if necessary order them into the 
hospitals. Sisters of are the nurses of the 
Ae Be service of any ion has pag organised 
aince examine men apnt wi 
for it was fond Bees aly to shod min int intl 


= 
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health and in the prime of life. The adminstration 
have also estab a sanatorium at Tobago for 
convalescents ; and some of those recovering from 
ve maladies are sent home. Workmen who have 
boured for eighteen months or two years, and 
desire a visit home to reoruit, are also permitted to 
do so, and most of these return afterwards to their 
duties at the works, Thanks to these excellent pre- 
cautions the mortality amongst workmen in the 
isthmus is even below that in great cities and large 
manufactories, 


Tax Sreerinc or BaLLoons. 

M. Duroy de Brui has brought before the 
French Academy of Sciences some theoretical con- 
siderations with respect to the steering of balloons, 
which have a special interest at the present time. 
One important condition to be fulfilled ia the 
approximation of the centres of traction and resist- 
ances in order to diminish the perturbing moment 
of the vertical stability. It is probably because 
this condition was not quite fulfilled that MM. 
Renard and Krebs, in their balloon ascent at 
Meudon, experienced on ‘‘ several occasions” oscil- 
lations of 2 deg. or 3 deg. of amplitude. A still 
more important consideration is that of resistance 
to progress caused by the air. Asimple caloulation 
shows that the resistance of the air to the tranalation 
of a balloon is proportional to the cube of the sine 
of the angle of incidence of the relative air-current 
or wind. Oonsequently, for emall angles, which 
are those naturally adopted, a variation of angle 
from 2 deg. to 4 deg. nearly doubles or triples the 
resistance. This is a fact which ought always 
to be borne in mind; and it becomes advisable, 
not only to bring the centres of traction and resist- 
ance near each other, but to make them actually 


coincide. Thia last condition will be somewhat 
difficult to carry out, but it 1s not imposmble to do 
so. If with one adrostat it is very difficult it wall 


be much more easily done with two parallel ones 
With proper attention to this matter M. de 
Bruignac thinks that aeronautics will at once enter 
on a practical phase, even with motors less efficient 
than those which have been known for some years 
past. 


Tue Proposep Sanakan Sea. 

With reference to the daring French project for 
flooding the desert of Sahara with what would be 
virtually a new sea, it may be well to recal) the 
opinion expressed by M. Elude Réclus, that at one 

riod in the world's history the desert was covered 

y a aen very similar to the Mediterranean, and 
that this sea exercised a very great influence ae 
the temperature of France, as cumparatively cold— 
or at at any rate cool—winds blew over it, while 
now the winds which prevail in the pe expanse 
are of a much higher temperature, and are, in fact, 
sometimes suffucatingly hot. The appearance of 
the desert seems to support the theory of M. Eliade 
Rélcus, that it was at one time the bed of a sea of 
considerable extent, of which the great inland 
African lakes recently discovered, are gone the 
remains. The present vast extent and configura- 
tion of the African continent would also appear to 
aupport the conclusion that at one timo it com- 

rised a leas area of land than 1t doves at present. 

he serious question which ariges, assuming that the 
theory of M. Elisée Reéclus is substantially correct 
1s what will be the effect of the creation of a second 
African sea in the room of that which has dus- 
appeared? Would the temperature of France, and 
possibly even of England, be again reduced? It 1s 
a geological theory that in the glacial period of the 
world’s history Great Britain was covered with ice 
and snow very much as Greenland 1s at present. 
Some great influences must ay have been 
brought to bear upon France and Great Britain, 
whist rolled the ice over so many hundred miles 
northward. What was this influence? Was it the 
large African sea which French enterprise is endea- 
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induced in it when displaced on the terrestrial 
magnetic field (Weber), or when it is submitted to 
the action of a neighbouring current ‘(Kirchoff) 
These two methods have the advantage of present- 
ing several common characteristics, and serve to 
cheek oneauother. To eliminate syatematic errors, 
the commissioners above-named constructed five 
bobbina, of which two were onvered with several 
distinct wires, and seventeen different combinations 
were utilised. In the first method a frame was 
made to revolve suddenly round a vertical axis 
through half circumference, The frame was at 
first perpendicular to the magnetic meridian, and 
the impulse current was observed by the swing of a 
galvanometer needle in circuit. Tho resistance is 
given by the formula 


=9gH an 
R=28-.9.-, 


Where § is the surface enveloped by the wire uf tho 
frame, H and A are the values of the horizontal 
component of the magnetic field at the points where 
the frame and bahstic galvanometer wore placed ; 
g ia the constant of the galvanometer, that 1s to say, 
the action of unit current on the needle, @ is the 
angle of impulse or sawing ; r 1s the duration of the 
sufinitely amall oscillations In the second method 
the induction on the frame was produced by the 
inversion of a neighbouring current. Calling I the 
inducing current, M the coefticient of mutual induc- 
tion of the circuits, the resistance of the induced 
circuit is 


ly 7 
R=2M i a8 


where the other letters mean the same as above 

The apparatus was installed in the Pavilon Francais 
in the park of the Trianon, which the Miniater of 
Public Instruction and Fine Arts placed at tho dis- 
posal of the Commission. More than fifty complete 
series of observations were made, each vccupying 
from two and a half to three hours. The resistance 
of the circuit was compared each time with that of 
a standard B.A. unit, the general mean caine out 


To evaluate this resistance with the column of mer- 
cury, four tubes of 1 square millimetre in sectional 
area were prepared and chosen of a length which gave 
them, when filled with mercury, sensibly the same 
resistanceasthe B. A. standard. Each was carcfully 
calibrated at the International Bureau of Weights 
and Measures, and filled with meroury mm & vacuum, 
then compared with the B. A unit at the ordinary 
tomperature, and in melting ice, Experiment, 
however, showed that filling in air did not appre- 
ciably affect the electric rosistance nor the weights 
relative to calibration Covrrection for the end re- 
sistances was made by Lord Rayleigh’s formula, 
which was directly verified by outtin 
several sections, connected together by vases with 
large openings, and determining the variation of 
resiatance produced by each section Very con- 
oa measures of the four tubes give the result 
that 
1 mercurial unit=0 95374 B A. unit, 
Hence 
1 mercurial unit =0,1405 ohm, 
It follows that the length of a column of mercury 
at zero Centigrade, and 1 square millimetre sectional 
area, which representa the valuo of an vlim, 18 
1063.3 millimetres. At the same time the com- 
missioners from an attentive study of the results, 
and in applying some extra corrections, are of 
opinion that the length 1063 is perhaps a little tuo 
high. 
OoLrounRp JuPREssIONs. 

Dr. E. L. Nichols has mado a careful series of 
experiments on the duration of colour impressions 
onthe retina, Plateau made a number of exper- 
ments on the same subject, and his results are given 
in the following Table : 


vouring to recreate? If it were, we should say Tota) Dura- 
that whatever the Prench may gain in Africa by the ae the tion of the Neeette tae 
realisation of o Sea would be much more wes. second 
than counterbalanced by what they would lose in White aa mae 0.00706, 
France itsglf. Yellow 0.35 0.00788 
034 ,.00066 
DETERMINATION OF THE OHM. Blue 0.32 0.01229 


In response to the desire of the International 
Commission on electrical units, MM. Mascart, De 
Nerville, and Benoit have made a aeries of experi- 
nents to determine the resistance of # column of 
mercury at xero temperature, representing the 
practical unit of elec resistance, or, a4 it is 
cajied; the ohm. The aleolute resistance of : 
ducting circuit has begn mbéasured by the current 


of a qon- | by 


Mr. Nichola’ study of the duration of colour impres- 
sions produced by different portions of the spectrum 
confirms, in the main, theae results of Plateau 
obtained with a revolving coloured disc The 
spectrum employed by Mr. Nichols was that given 


an ordinaty one-priam ‘spect iving @ 
fairly pure spectrum de white stared aylight, the 


& tube into class 
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Frauenhofer lines being well marked. A black 
disa 240 mm. in diameter, with four narrow open 
sectors 5 mm. each in width, was rotated before the 
Blit of the spectroscope at the rate of two or three 
revolutions per second. He found that the per- 
sistence of the retimal image produced in this 
manner is afunctiun of the wave-length produoin 
it, being greatest at the ends of the spectrum and 
least in the yellow, It decreases as the intensity of 
the ray producing the image increases, The rela- 
tiveduration of the impression produced by diffe- 
rent colours 1s not the aame for all eyes The 
duration of the retinal tmage 18 in invorse order to 
the luminosity of the colours | peealein it. This is 
shown by Frauenhofer and Vierordt’s rosults given 
in the following Table : 


Relative Luminosity of the Spectrum. 


Frauenhofer. ierordt, 

Red (B) 82 Red (B) 29 
Orange (C) Orange (C) 128 
Yellow (D) allow (LD) 

Yellow 1D toE) 1000 Yellow(Dtu E) 1000 
Greon (KE) 480 (Green (EK) 370 
Blue n(F) 170) ~=—s Blue-green (F) =:128 
Blue fs). 31s Blue We 8 
Violet (H) 5.6 Violet (H) 0.7 


Each wavo length of the vimble spectrum pro- 
duces three primary impressions, red, green, and 
violet, of which green disappears must rapidly, and 
violet isthe most persistent On the differeut rates 
at which these impressions dio away depend to a 
great extent the subjective tints of moving objects. 
The duration of the retinal image depends on the 
length of time during which the eye has been ex- 
posed, being very long after short exposures and 
approaching a definite finite minimum value as the 
exposure Increases. 


Dennen 


THE PHYSICAL SOCIETY. 

AT the meeting of the Physical Society on Saturday 
last, the kth inst., Professor Ayrton in the chur, Mr. 
Kavargee waa elected a member of the Society. Professor 
F, Guthne read a paper on ‘Certain Phenomena attend- 
ing Mixture” In a@ previous paper Dr. Guthne had 
noticed the increase of volume attending the separation 
of triethylamine and water effected by heat. The present 
er lean acoount of a more thorough examination of 
this and alhed phenomena, Experiments conducted with 
anutmber of different liquids showed that mixtures can 
be arranged in two distinct classes. Of the first a mixture 
of water and ether js an oxample , when shaken up toge- 
ther they mix, heat is evolved, and a diminution of bulk 
takes place. if any excess of ethor present 1s poured off 
aud the lower clear liquid heated in 4 sealed tubs, it be- 
comes turbid owing to the separation of the cther This 
1 accoInpanied by an inorease of bulk and sbeorption of 
heat ‘Lriethylamine and water and diethylamine and 
water are Inixtures belonging to this class, the tempera- 
ture of separation 14 a function of the ratio in which the 
two liquide are present A typical casu of the second 
is a mixture of alcohol and bisulphide of carbon. 
These mix with one another in all proportions above 
0 deg. C, with increase of bulk and absorption of heat. 
Upon bemy cooled to about ~ 17 deg. C. they separate. 
The separation of a mixture of ether and water and 
of ammxture of alcohol and the bisulphide was shown, 
In these cases the actiun is regardod as a chemical 
one, and generally an excess of one liquid or the 
other 14 present. To detarmine the combining proportions 
two methods were used, In the first a number of mix- 
tures of the same two liquide in different proportions 
were taken, and the rise or fall of temperature produced 
by their mixture measured. When this was a maximum 
thore might be assumed to be no “ dead matter” present. 
In the second method, which is more delicate but more 
laborious, and which was used when the approximate 
combining proportion had been found by the first, the 
change of volume produced by mivture was noted , when 
this Increment is a maximum the lquida are preaent in 
their oombining pro ons Theao experiments gave 
very concordant and definite resulta , for example, the 
cnalealar compound of ether and carbonic sulphide w 
i 7CS,, and that of 


represented by the formula 
ude by at Cs, A 


chloroform and carbonic sulp 
stmking confirmation of this view is afforded by the 
behaviour of the vapour tension of a muxture. The tem 

perature being constant, if the vapour tens! 1m be plotted 
with the peroen of the more volatile ji ud as 
abeciasee, the curve is, for a mixture of two liquids which 
have no chemical actton upon ono another, as the iodide 
and bromide of ethyl, a atraight line, For ordinary mix- 
tures, however, this 1s not the caso. A curve is obtained 
in which there is observable at a certain point an i . 
larity. The corresponding abscisss indicates the aleoalae 
combination found by the previous experiment, 

Dr. C._K. Aldor Wright read « paper by himself and 
Mr. C. Thompson on ‘ Voltaic and Thermo Voltaio 
Constants.” Ina furmer paper the authors had atated 
that in a cell set up with two metals immerred in pure 
solutions of their corresponding salta, a given increment in 
the strength of the solution surrounding the metal ac- 

uring tho hl prenun’ causes anincrement (c) in 
the tralia th thor er of {e), while 7 ete an 

os sdlutivn causes t 
the elec tive fore. This law is Ow tinted ; 
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it is however found that for dilute acids instead of me- | and Maine onseach. These works give ear gh og to 
tallic sa:ts (b) may be tive, The authors also find that | 14,000 men, and every year turn out about looo- 
it is ble to represent the electrnmotive forve of a cel] | motives. 


by the difference of two quantities which they term the! o,, oe ven ected arisian 
voltalo constants. These are quantities one rela to Conger te ahr beak pe by re _ first 
56 
’ 


each plate and ita surround liquid. The voltaio eight months of this year amounted to 27al., showing 


constant of a metal and a liquid isa function of the nature an increase of 1.54 per osnt,, as compared with the oorre- 
of the metal surface, the strength of the solution, and the | Shondine veriod of 1888” 


ture, but is independe posad plate 
ie att eee ae ite ‘th, mas Amerwan Portable Forges.~The Buffalo Forge Com- 


quid ; it in practically defined as the electromotive 
f t h to a zine pl 1 f | pany is completing an order for portable forges to be for- 
orce net up when opposed to a rinc plate in « solution o oa te urine and Od Paome f app! 
have aleo been recently supplied to the Canadian Pacific 
Railway Company for use at Winnipey, Manitoba, 


— a Monttor.~The once famous monitor 
Roanoke, built at a heavy expense by the United States 
overnment, is now being broken up at Marcus Hook, on 
the Delaware. The voscel was sold recently to Mr. E. 
Stanard, of Westbrook, Connectiont, for 40,000 dols, 


The German Iron Trade.-—The blast furnaces of Upper 
pllesie have now attained an output of 35,000 tonsa per 
month, 


Great Northern Telegraph Comneny 2 ane number of 
mestagex Which passed over the lines of the Great Northern 
Telegraph Company in the first nine months of this year 
was 005,782, as compared with 913,708 in the correspond 
ing period of 1883. The revenue collected by the com- 
pany in the firet nine months of this year was 208,680, 
oe compared with 191,877/. in the corresponding period of 
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the corresponding rino aalt of the same molecular 

The authors further conclude that the electromctive 
force of ws given combination usually stands in no simple 
relationship to the chemical action taking place in the oell 
but that it may be ex pee hy the sum of the mechanical 
equivalent of the chemical action per electro-chemioal | G 
equivalent, and the difference of two quantities, one 
being related te each metal and ite surrounding fiquid 
and being constant for that metal and liquid termed 
thermo-voltaic constants. This thermo-voltaic action 
way act with or againet the chemical action in producin 

electromotive force. In some cases, asin that of a ool 
composed of iron in ferrous sulphate, and cadmium in 
cadmic sulphate solutions, the olectromotive force is 
against and greater than that produced by chemical 
action, consequently the cell works backwards with ab 
sorption of heat. At the close of the paper Professor 
Ayrton and Dr. Guthrie remarked upon the spparent 
exception here shown to the second law of thermody- 
namics. 


TRIAL TRIPS AND LAUNCHES. 

On Thuraday, the 6th inat., Messrs. Rassell and Co, 
launched from their Kingston shipyard, Port-Glaegow, a 
heautifully-modelled iron ae ship of 1116 tons gross 

tor. She is named the Morecambe Bay, and was 
built to the order of Messrs Hatfield, Cameron, and Co , 
of Glaagow, and is intended for thoir “ Bay” Line. 


Mensrs. Hutson and Corbett, on the same day, launched 
from the Grangemouth Shipbuilding Yard, lately owned 
by Messrs, Dobson and Charles, a steel screw steamer 
named the Ituna, a vessel measuring 160 ft. by 25 ft. by 
12 ft. She has been built from designs, and under the 
superintendence of Captain Waters, for the London and 
Solway Steamship Company, for trading between London 
and Silloth, and is being fitted by the builders with en- 
gines and boilers. 


On the following day Messrs, W Simona and Co., 
Renfrew, launched a new iron screw dredge of 600 tona, 
Ktted with engines indionting 3850 horse-power, and pro- 
vided with machinery designed for dredging to # depth 
of 32 ft. She has been built for the Aberdeen Harbour 
Commissionors under the direction of their engineer, Mr. 
William Smith. This is the second dredger built for the 
sume ownors by Messra. Simona and Co, The firet was 
built in 1870, and after thirteen yeara of hard work she 
was accidentally aunk, then and restored, and last 
month she was sold for & sum equal to the original con- 
tract price. 


Messrs, W. Dobson and Ov., Low Walker, Newcastlo- 
oar have launched a steamer built to the order 
of Mr. F. 8 Hockada , of Newport Her dimensions 
are Length, 160 ft,; beam, 23ft.; and d of hold, 
11 ft. ; carrying capacity about 500 tons Bhe will be 
fitted with enpines of 10 horse power, supplied with 
steain from @ steel boiler working to lb. prea- 
wure, by Messrs, Wigham, Richardson, and Co., Neptune 
Worka, Newcastle. The steamer was designed by Mr 
M. W. Aisbitt, of Cardiff and Newport, and on leaving 


sus, Sunderland. Rivetted 
J for pollens, “ied a Figs.] May Pg 1 amr a0ou- 
rately formed wedge-shaped fling piece ia inserted at the double 
lan, which is rivetied through the filling plece, In Heu of ng 
or fastening the plates to the outer and inner plates or 
a lutermediate plate terminates, (Accepted r 


41,106 ZL. and C, Mteinmauller 


nections’ FG. The’ part B ts entirely filled with water, which 
reaches to about the middle of the chamber A. The connection B 
rises within the part A to slightly above the water level, and is 
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Madrid, Sarayossa, and Alicante Railway.—The ox 
diture made on capital account by this cindertaxin 
amounted at the close of 1883 to 22,246,110. The divi- 
dend paid upon the share capital for 1888, after provision 
had been made for all fixed charges, was at the rate of 
48 per cent, per annum 


Coal in Spatn.—The value of the coal imported into 
Spain in the first half of this year was 615,720/ , as com- 
pared with 532,405, in the corresponding penod of 1883. 


Belgian Mechanacal Industry.—We learn that the Acoz 
Forges Company haa contracted to supply the zronwork 
required for a number of bri which the Dutch Indian 
Government is about to erect in Jaya. 


Spanuh Iron Menerals.—The exporta of iron minerals 
from Bilbao, 1n the first eight months of this year amounted 
to 2,126,866 tons. The corresponding imports in the 
corresponding period of 1888 were 2,868,307 tons, 

Another Spanish Ironclad.—The Terrenoire Works have 
just received an order for the steel plates and bara re 
quired in the construction of a Spanish ironclad, 


South Australian Mechanical Industry.—A deputation 
representing the unempieyed of Adelaide waited recently 
upon Messrs. Bray and Fox, the two ofty members, and 
asked them to unge upon the South Australian Govern- 
ment the advisableness of getting all the railway rolling 
stock uired in the colony made within ita borders. 
Memrs. Bray and Fox both wl eh their sympathy 
with the proposal to protect colonial industry. 


“*ENGINEERING” ILLUSTRATED PATENT 


RECORD. 
Compiten ny W. LLOYD WISE. 
SELMOTRD ABSTRACTS OF RECENT SPECIFICATIONS PUBLISHED 
UNDER THE ACT OF 1883. 
Tha number of views tn the floation te stated 
ta otk tas hen the ort; (eae ths 


covered by arectangular box along which the steam pagses, and the 
connection GQ terminates at the bottom of A, the water rises and 
wives off ite steam at F, the ateam ng along the box H, 
whioh fs opel at the right-hand ond, and is thoroughly dried. Plates 
arranged to form a serpentine e may bu fi to the box H, 
and are provided with holeafor the cacape of the water Tho water 
deprived of itu steam becomes heavier, and descends by the connés- 
tions G, causing « very elective circulation. O dha cay provided 
in front of the chambers C for removing any of the tu (Accepted 
September 0, 1884) 


416. A. W. L. Reddie, Lond W, Craty, Brooklyn, 
ve U.8 A.) 1 Snes in stenni’ Bodlere, 


[ad 2 Page] September f 1884 ~-The method consists in frst 
simultaneoualy oirculating and heating the water in the main 
holler before the fires are Hghted in the furnaces by a current of 
steain from a supplementary boiler, whereby the water is drawn 
from one part of the main boller, heated and discharged into 
another part, and in starting the fires in the furnaces after the 
water become so uniformly heated as to preatly lessen 
tho liability of strain due to unequal expansion try the heat of the 
fires, (Accepted October 17, 18844, 


FEEDING STEAM BOILERS. 


491. M, J. A. Bowers, Lond Purifying the Feed 
Water of Boilers, &o, (6d ¢ Fige.) January 3, 1864.— 
The feed water parse from the feed Leap po a large pipe in the 
eae of boller, wherethe water teany rites 

he water then pasece to the of a separator outside the boiler 
comprising two vertical cham connected to a lower vessal 
tapering downwards to « amall outlet provided with a blow-off 
cock. 











17047. A. Mayhew, London. Automatic Boller 
Feeders. {6¢ 6 Figs} May 13, 1964 ~-The construction of 
the apparatus is clearly indicated in the annexed engraving The 
action je aa follows. e steam in rising commences to blow 
through the pipe F, and rise up outelde the valve G, through the 
passage HI, and air release valve L; when a small pressure is 
attained it raises the valve G and closes the Pence for the steam 
¢ 


none are 
Where Inventions are communtoated fons abroad, the Names, 


» of the 2 are givers lev dation The pressure then forces the water from ler through the 

House by Mls Hobson, ma te B On site cirmeaniin, of ty leon, taaeoiag pipe 0 Into the chamber E, and the cold water in Ei is forced 
amount sand p , addressed to H aaven tack Esq 
The date o ed t of the acceptance af a completes spe- 





nes 
in each case, given after the abstract, unless the 
Rag beri conlad ahoe the dace of castings 6 jeu 
ny pews ees at oe time within two months from the date of 
advertisement of the 


FOREIGN AND COLONIAL NOTMS. 
Baltumore and Ohw Ratlroad.—The approaches to a new 
Baltimore and Ohio Railroad bridge over the Monongahela 


af a complete spect, ’ 
at Glenwood are being constructed. The approach on the notwe at the Patent Oe ton to the grant of a 
north side will be in the shane of a Y, and tt is being built acent on any af the : heal in the Act penrnt 
of timber with heavy stone foundations. STEAM BROILERS. 


Dunedin and ‘Anderson's Bay.—There is a project on F.D 
foot for establishing a steam ferry between Dunedin and Pomel Boilers. (6d. 4 
Anderson’« Bay. The projectors have applied to the tubes of internally-fired boilers aro formed with one or more cor 
Otago Harbour Board for pect to cut # channel | rugations which graduate from @ maximum amount at the top of 
fram the Portobello-road B to the shore at Ander- | the fluc to a aes or nearly plain plate, at the bottom 
son's Bay, and to have an exclusive right of using the | (Sealed July £2, 1886). 
channel when formed. 874. . (Gaiverley, Buraley. . Stationary Bteam 

8 * 7 1 4.—A 
Western Ausralia.—Mr, Hordern's proposed railway cea lengitudially trough ine boller trom end to ond fp sack 


scheme from Beverley to Albany is sogreeen favour- to displace th ter bulk of water below the ordi- 
ably. At Fremantle the ape dae of Bir J, e's minor coopulagh Barth flue. Two gis iene: bi provided one on 


scheme for harbour works 18 being agitated. each side of the additional flue. (Accepted October 14, 1884) 


Stlverton,—Mr. C, 8. Wilkinson, Government geological | 8858. E. H. Nicholson and A. T, Allcock 

surveyor of New South Wales, has eid dng an Steam Botlers. 

official inspection of the Silverton district. The report 

which he will furnish his Government is in accord with 

tho statementa published from time to time as to the 

value and permanence of the discoveries made in the 
ct. 


A South Australian Dredger.—The dredger Kuoringa, 
which ix the largest vessel yet built at Port Adelaide, was 
launched on Friday, August 8 It is estimated that a 
saving of between 2000. and S000). will be sifected by 
having the vessel built m South Australia. 


American Locomotive Buvding.—There are now in the 
‘United States, nixteon locomctive works, not including 
shops owned by railway companies. Vennsylvania h 
five weurlet, New Jersey and aasachusstes: tates 
New York, two; and Rhode Island, New Hampshire, 


tion consists of two subsections, The lower subsection ts made in 
ele pedesdatceo nde lpgeed perghleeaag adage toe r 
and lower tu apres Rgroece run potas tubes, ‘ @ 
upper subsection 8 parts together by a 
tace joint and the lower part‘only ie provided with a tubeplate 
* Field’s tubes."4 The two subsections are connected 
together by a water tube secured by lock nuts to the tubsplates 
eralaiet be furnished with an inner circulating tube. The date 





modifica: | through the pipe N past a ec ag kA i aire agp de 
ends anall quantity ia t the valro P into the cylinder 
section watil it reckon eho ‘bell ves M, which are raised to their 


bottom ee 6 air releage valves, and raising the water inthe 
TRE whee Ta Iii ts below Re took of the pipe We, Saamt 


Nov. 14, 1884.] 








paaees Ie by the pipe K, and the Increase of pressura dua to the 
erence between the weights of the water and of the steam {oroes 
the valve J to descend into the valve G ; steam then passes in and 
In contact with the water allows the water to fall through 

nder A, and rl, the delivery valve D to the boiler. 

steam reaches the base of the cylinder A it comes in 

th the water in the annular chamber a¢ the base of the 
or, und ite condensation ralees the eet ite seat, 


with it 
the the cylinder, 

ip a drive in 
the ware: reechey one er 
G to itu scat, and tha above 
Sealed August 15, 1964). 


(G. H. Nott, Chteago, Iu, 
v Steam Boilers. 
1684. acid and bicarbonate of 

trom the water by placing burnt lime ins recep- 
tacle before reducing it to ahydrate and dauelng the entire rtroam 
to flow under pressure h the 

through the lime and afterwards subjecting the 
i September 96, 1884). 


. Maddan, London. (G7. Mile, Well 


to the Boiler. (4d. 1 Fiz) 

ber 6, 1884 —An auxiliary boiler generates steam at a 

higher re than that of the main boiler, such pressure being 

u for forcing exhaust steam into the main bollsr by means 
of aninjector, (Accepted Octoder 10, 1884). 


STRAM BOILER FURNACES. 
85. R. 


Mepburn, Air and 
team to to mare Combus- 
gee Farperr score erere cree 


structed with one common steam chamber to supply series of 
notsles and # corresponding serles of com ents, the compart- 
mente kgs openings for entrance of air thereto, and for the 
siecteree ne steam feseg ca ong ti Ble the sheen tae 
whole apperatus, oxce nossles, being b one plece, - 
cepted Ostober 13, iN 

634. F. D. Rose, Flixton, Lanc. Mechanical Stokers 
for Furnaces. (6d. 4 Fit) January 4, 1884.—A cylinder 
percseee _ rd part or egy ts ay pnd wikdrer 

an opening {n hery n rend for 

ashos is coasted revolved within the furnace and an 
opening at the front end for the purpose of feeding the same The 
oylinder is com of freolay or of Iron bare and ls formed with 
a web or Archimedean screw on ita outer surface for withdrawing 
the ashes resulting from combustion. (Sealed May 20, 1884). 


eh rod 4 pros January 22, nae orem J in firet 


Furnaces. 
charged on an inclined grate formed in steps on which it is heated 
before being burnt on the main horizontal grate. The spaceabove 
the Inollned grate is covered by an inclined vanlt forming an Sn- 
olined 6 for pre the alr, and directing lt downwards on 
to the burning fuel on the horisontel ; iron frame door 
is fitted between the two in which are Grranged two kinda 
of bilnd or louvres disposed preferably horisontally and vertically, 
and serving to regulate and distribute the entering alr, 
ping box is mounted on an axis above the inclin 
serves to receive fue) which is charged to the in 
tipping the box, Under the horizontal 
Ww botweon the flrebare, and whioh is moved 
suitablo intervals (Accepted October 10, 1884). 

for Bteam 


J. Sawyer, Londen. Furnaces 
Bollers. (id. 2 Mon] February 5, 1884,—A oast-lron bottom 
dead plate Tice slightly beyond the front of the boller, and 
above it is w top dead plate, the front ends of the firebare 
resting on the bottom dead plate and betwoen the two plates, 
which are rivetted or bolted to tho front of the boiler The back 
onda of the bars rest on a plate aut aeny to allow air to enter 
behind the firebara and bolted to an uprig + plate at the back of 
the furnace Another plate projects trom bridge over the 
ends of the bars, a space being Jeft for the passage of a cortaln 
quantity of air to combine with the carbonic oxide near the 
bridge The upper surfaces of the bars are notched, and the front 
ends are $0 that every alternate bar is fixed and the Intorme- 
diate bare movable longitudinally, that the alternate bars sre 
movable in opposite directions longitudinally, or that each bar !s 
movable independently longitudinally. ( May 18, 1886). 


» London. (J. Ferrando, Genoa), Fure 
(6d, § Fige}) June 6, 1884, 


small coal are more or less 
oblique in respect to the longitudin 
furnace, The ashpit is closed, and openings or passages in the 
firebare replavo the ordinary o tween tho bary The fire 
bars are cooled by means of or Other gasea except alr, or by 
mixtures of gases and =o ea Buction may be applied to the 
chimney and pressuro under the firegrate to Increase the draught, 


(Accepted Ootodser 14, 1884), 
ont W. Thode, Glasgow 


18 C A. a Re 
oiler Furdanee ' July 26, 1884.~—-The # 
6 


between the tubos in ront section of boilers with inclined 
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water Cubes to fo series of nerators Flues 
Ledplooart arp one or beth sides of the serics of tubes, 
Rislerring to the illustrations, the frent section of the tubes Imme- 


ENGINEERING. 


diately over the firegrate of the boiler is filled with refractory 
biocks oe ecoieably made hollow The gases generated by the 
satan tresh fuel on the grate, and whose temperature nay be 
below the ignition t, are, after admixture with alr, highly 
heated in ugh the flues «, complete combustion being 
effected. (8 Oatoder £8, 1984), 


T. E. » Mottingham. Firebars. (4d. 
Boel aly 18, 1884.—Tha bar is formed with an air tube, 
has its chilled. The molien metal ia cast round s wrotught- 
iron tubo forming the alr tube and with metal plates forming the 
fnces of the bars, The air passing through the tubes serves to 
1 000] and to consume the amoke, (Accepted Uctober 7, 


STEAM BOILER FITTINGS 

696 6T. Foster, Manchester. Safety Valves. (6d. 
8 Figs.) January 4, 1884.—The safety valve haa an upper valve 
seated on a lower one, the lower valve has a flange or broad 
face on ita upper end which Is colnoldent with the path of the 
team as it issues from the Hp of the upper valve. Roferring to 
the illustration, the lip of the upper valve A rests upon a loose 
weating B forming a lower valve, and reating upon a seating C 
secured to a stand-pipe The vaive Rls made in the form of a 
thort tube with a flange } b' at Ite [uppor end, the portion u' coln 
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ciding with tho path of the steam The entire load upon tho 
lower valve ia thus reduced during the whole time that va pat 
mean sweope its upper face, An annular ring F may be a 
to the guides H for the purposo of sssi in preventing the 
steam as it issues from the lower valve striking the underside cf 
the d'. The tube K secured to the flange } supplies tho 
uppor valve with steam. MM and L L aro guide ribs, and P are 
annular weights for loading the valve Slightly modified forms 
of valves are shown (Accepted September 23, 1884). 
1404. &, M. Clark, Lenden P, Brown and C W 
Joknuton, Philadelphia, US.A) Feed Water Regulator 
and Lower Water Alarm for Boilers. {6 
8 Figs} January 15, 1884 ~—A feed water regulating cylinder and 
a lower water alarm cylinder are arranged on opposite ends of a 
lever whose fulcrum is supported at the end of a second jever, and 
counterbalanced by welghta, The feed water cylinder is arrangod 
at about the ordinary water level and connoctod at the top and 
bottom by flexible pipes respectively with high-water levol and 
low-water level. e alarm cylinder is connected at the top and 
bottom by flexible pipes to the boiler at a dangerously low-water 
level. Asthe level of water in the lator cylinder varies with 
the water in the boiler, the alarm cylinder being always full of 
water, the firat lever is turned In one direction or the other, and 
operates on the water mupply. When the water falis below the 
dangerous level, both cylinders will be emptied of water and the 
second lever will be pped and by a wire connection operate 
the lever of a steam whistle. (Accepted September 16, 1484). 


PACKINGA,. 


Bell, London. for Valves and 
cetera gr india rubber ja 
as 


Flor } 

wit beatos cloth saturated with caoutchouc 

, and caused to adhere to the india-rubber by moans 
india-rubber (Accepted October 17, 1884) 


. [(32.] January 80, sterile sabestos paper, miliboard, or 
cloth is saturated with a substance capable of preventing moisture 
affect the joint made with the asbestos Boiled oil, grease, wax, 
liquefied stoarine, or n, red or white lead, driers, thin paint, 
varnishes, sOlutions of india-rubber or gutta-percha, reaing, taty 
pitches, or ee alone or mixed moro or less toyether, may bo 
employed. The asbestos may be heated to a temperature which 

deatroy a)l organic matter and afterwards bo submitted to the 
action of the saturating material, (Sealed May 9, 1584), 


STEAM ENGINES. 
D. A. 


6060. Cormack, Leith und Surface 
Condonsing team Engines. (Gd. 2 | April 8, 1984 
—The two cylinders are in one coasting placed side by side upon 
one column which is cast hollow to form s vacuum chamber 
The steam) wupply je controlled by one alide valve having ports 
nding to those In the cylinder face which ara seven In 
number , the three centre ports lead to the condenser: the two 
porte adjacent to these three, one on aither side, open to the low 
aisehd cylinder, and the extreme top and bottom pe open to 
e eres cylinder. The cranks are p te to 
each , aad the steam in the first Instance is admitted over 
the end of the slide valve into the high-pressure cylinder, and 
steam escapes from the te end of ae Proanre oylinder 
into the te end of the oe di thro: & pas- 
cast {n the alide valve. The fine of tho valve face paralicl 
© the crankghaft. For marine ongines Chapman's air extractor 
is connected with a condenser placed outside the hull of « vessel, 
and having ite hot-well and suction also placed outside. The 
tubes of the condenser may be enclosed in a chamber within the 
hull, but in direct coommunioation with the een, (Accepted Sep 
tember 18, 1684), 


1378. W. urdeok iW. the 
Walvcs of Motive Power Raginess (0 ; 

Fret] April 8, 1884.—This refers to Specification 6377 of 1884, in 
which ia bed an a 


ent of governor valve in which 


eu. F. CG, 


or other 
of a solution 


hollow rae: rotating valve is Gtted within a cylindrical 
rotating shell, halion) Gaing cut in both, wo that when such 
porte are over each other stean may pass through to or from the 









463 


admission and exhaust ports of the govornor cylinder, and when 
the cylindrical valvos are moved on each other the helical 

close and shut off communication with the cytiader porta, 

valves are rotated er, the one being driven by the mala 
engine and the other by a emali engine at » constant speed = In- 
stead of the small engino, this valve is now driven by « centrifugal 
or other gororndr, erring to the illustration, the apiudie A is 
driven by a belt and ey A! from the main engine, and the 
hollow spindle B has keyed on ft the governor g 3, driven 
from the polley A? 


The two valve spindles rotate together, but according ae 





ball levers 9, pir otted 
against th 


volocity of rotation Inoroases or diminishes 
to the casing J and the atude ;*, will fy out 
of sprin 
the relative 
valves a 6 will turn, the one on the other, and regu 
sion of steam to the governor cylindor D 
applied to a throttle valve as in the before mentioned specification 
which may be cylindrical, conical, or of disc form. 
September 23, 1884). 
7055. E ©. Peck, 014 Chari 
{4¢ O Fags) Ma 


ordinary D type and the other of the Worshing ton wpe Refor 
Ting to the illustrations, tho valve atone part, BH, of ite aircumfer 


b 


ence leof the ordinary 





are separated from the rocesa B by a plain part H of the casting 
slightly wider than the width of the ports, as shown iu Fig, 2 By 
turning the valve by meang of a lever, 90 that tho recess B, 
instoad of two recesses C and D, comes opposite the cj linder port 
the engine will be reversed. The valve may work in any inter 
inodlate position between theas two (Accepted Uctober 8, 1884) 


sipe, C J, Galloway und J. H. Beckwith, Man- 
chester. Trigger Gear for Valves. {6d 
8 igs.| May 23, 1884 —-Thie relates to gear of the typo de 
sorsbed Jn Specification 2489 of 1876 Tho two alides of the engine 
are operated from cceontrics fixed on the crankshaft, and each 
has a trigger gear Referring to tho illustration, s three-armed 
lever E is ah on the ends of the arma D carrying tho trigger 

late, and haa one of ite arma Jointed to a horizontal arm F, having 
n ite ond an inclined curved alot The alveve of the governor ia 





Nnked by a rod gto an upright arm A on a rocking shaft from 
nares pro godt ely Hs hoa eal 2 a a to rise 
or desco ng os e pin engages 
in tho ourved siot, and is carried at the top of a pos’ K, fixed on 
the eccentric rod. This pin, besides a reciprocating movement 
duc to the eccentric, has an additional movement due to the 


angular attitude which the oooentric takes during ite stroke, and 

movement is communicated through the arm F to the lever E, 
Roliera on the lever moving along fix dos become ite fulcrum, 
and in boing canted it raises the arm D and Its trigwzer plate div- 


ongaging it from the catch plate M on the slide rod, and so te 


Li Aagrairsred roe levers j and studs or pins }!, 


© resistance 
or be forced In towarda the centre by the springa and 
tions of the two apindlea will be changed, and tho 
the adinis- 
The governor may be 


(Aceapted 


typa The recesses C D in another part 


Kent. Slide Valves. 
20, 184 —The valve is of cylindrical or of 
partly cylindrical form and has two working faces, one of tho 





leasing tho silde, permitting it to mako ite back stroke 
governor, aa will 


The 
readily be seen, deternines the point of disen- 



































































with rings, and are formed with circumferential grooves on their 
eteain vides 


the opposite aldes belng open to the exhaust through 

geyement (Accepted 728, 1884) the centre of the valve, sas to hold the rings to thelr poate, Each 
: cylinder @ prov with a reflef p' ven Of screw 

deeccn Sains { twenty i iy ie arr oe ay iuto the body of fe cylinder head against & shoulder, and a groove 
linder fe adapted to control the valve of the other cylinder, Figs, 1 | ' formed in tho plate to reduce ite strength so ss only to main- 
and 2 show longitudinal and tranaverse sections of theo ndata, tain the maximum working promure, and so prevent damage 
and Fix 3 ie a diagranimatioal view of the valves Retorring es leah Sec ap the cylinders In order to provide for 
eapectally to 8, the operation is as follows: Steam enters |e escape of water from tha cylinders, emall uncovered by 
the cylinder G h the port cl, and drives the D to errands at Ralece: scenes: shale stroke lead 
the right, When the piston Teachos nearly the end of ite stroke | the crank caer, and oy die TY coniioaaed Sarre a ota 


th 1 
{t uncovers the port 4!, and live eteam passes through !t, the the lubricating mixture of oll and water ata level in the 


case Tho journale of the crankshaft are tape from their 
inner to thelr outer ends, and rotate in cylindrieal bearings pro- 
vided with Babbitt metal bearings. | Chambers for the reseption 
of ofl are formed in the ends of the journals by fitting over 
the shaft. Rings rotating with the shambor force the of! passing 
along the shaft into the chambers, from which It is returned by 
passages 56 to the crank case. An ol! reservoir 68 is provided 
with ofl feed ptpes paving roceece cocks, and diucharges into 
areca the orankshaft bearings. (Accepfed September 28, 
) 


groove m! in the valve H, into port jt, and by the nl ta 
the chamber f) of the staam cheat J’, forcing the linger T and 
valve H! Into the 
the other end of 


itions shown, tha steam in the chamber / at 
é plungor I’ escaping by the passage n, port /, 


ROTARY STEAM ENGINES 


4900. H. L Bexnlson, New Cross, Rent. Rotary 
Motors. (4¢ 10 Figa.) Morob 1, 188 —The internal cylinder 
ls constructed with four aliding bladex working or acting as 
across the annular spaco between the revolving internal cylinder 
and the case §=The outer casing Is provided with double passages 
for the inlet and exhaust, each passage belny provided with two 

rta for allowing the steam, water, or alr to be admitted and ex 

aisted simultaneously on two opposite sliding blades. (Sealed 
June U, 1884), 


9689. A. M Clark, London. es MoColjan, Butle, 
Moniana, US 4) Rotary ee. (10d. 10 Figa) July s, 
1884~—~A wheel having a semicircular groove in ite faoo runs 
within a atationary ring, also having a semiciroular groove, which, 
toyethor with the groove of the wheel, forms a ciroujar steam wa 
Platona are fixed to the wheel and abutments are arranged in the 
stationary ring to alide forward and backward, Slide valves shut 
off the ateam while the abutments are moving, the abutments and 
valves being operated by cams on the shaft of the wheel 
(Accepted September 12, 1884) 


10,198. T. H Thwaites, Bradford. Piston or Re- 
volvers for Blowers or Pumps. [4d 3 Figs) 
Juls 14, 1486 —The curved outlines of the platons or revolvers 
are formod of & serles of arca of circles joined one to another in 
regular and flowing lines avolding any breaks or angles at tho 
junction of sucharca (Accepted September 9, 1854) 


GAS ENGINES. 


540 H. W. Whitehead and R. Steel, Loeds Gas 
Engines. (4¢@ 3 Migs} January 8, 1884 —-A charge of explo 
sive yes in first drawn in atthe outer end of the cylinder by the 
firat inatrnke, and during the first outatroke the charge passes 
through a check valve in the piston to the other side of the eri 
expelling the products of combustion remaining in the oy nder 
Tho charge le compreased during the second instroke at the end of 
which it Is ignited, the piston being propelled by the exploaion 
during the firat portion of the second outetroke, and tho products 
of combustion being partially exhausted during the latter portion 
of thls stroke. A portion of tho products of combustion jinay if 
protested be drawn in before the explosive gaa, euitable porta 

ing provided in a slide valve, The exhaust valve is opaned at 
the end of each Instroke by a projection on the crosshead, letting 
out a portion of the compressed mixture and ob sbhl ignition 
before the crank has ed ita contre. atson’s igniter de 
scribed in Specification 1723; of 1881, is preferably employed 
(Sealed April 20, 1884), 

Ire 


459. T Bradbear 

mes, (4d. 1 Fy.) January 7, 1484 —The apparatus 
consists of a nietaliic cane divided in two obambers by @ horizontal 
partition, in which is a valve seat, provided with a conical valve 
aunpended from one end of a lever whoee other end is linked toa 
fisxiblo diaphragm stretched over a siall chamber at the upper 
part of the case, and supporting waights which may be varied at 
leasure The gas is admitted to the upper chamber, and pasees 
twean the valve and ite seat to the lower chamber and to the 
exit By raising or lowering the fulcrum of the lever the supply 

of yas ig adjusted, (Accepted September 9, 1854), 


9249. EE, Capitaine. London, (Benz and Co , Mannheim, 
Germany) Gas Motors, (6d. 4 Figs.) July 9, 1884—Refer- 
ring to the illustrations, and su posing the says to have just 
conipletod its working stroke, valve @ ia first opened to re- 
lease the excess of preasure in the cylinder and afterwards a valve 
b, through which air onters from a reservoir at « pressure slightly 
above the atmosphere, to expel the products atill remaining in the 
oylinder The valves arc opened by a pivotted lover ¢ operated by 
a cranked lever d When the piston has reached the position 
shown, both valves « } are closed, and during the remaining halt of 
the etroke gus is forced Into the cylinder by means of a ae pump, 
tho tnixture eaph. compressed by the piston itesif. e valye 
arrangement for adinitting the gas is shown in Fig 2; the valve 
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groove mm inthe valve H, and pastage K to the oxhauat d! from the 
ye C The vale H! ip this poultion aleo admita steam 
t ais ie the port « to the cylinder and atarte the piston DD! 
(which haa heen at rest) on ite leftward stroke hen thla 
piston uncovers the port 7 no effect ia produced, this port bein 

closed by the valve HW!) When if uncovers the port + ateam will 
pasa in agiinilar manner to that abovo deacribed to operate the 
hunger land valve H to the left, and thus admite steam to foroe 
he platon 1D on ita leftward strokes The plungers are cushioned 
at the ends of their atroke by means of a groove ¢ which admits 
ateam behind the piston of the plunges 1 Fig 4 shows a modi 
fled conetruction in which the passages an! area used only for 
conducting the live ateam to move the plungers iff The exhauat 
in led away hy additional eau! The slide valves may 
be replaced by piston valves (Sealed October 28, 1884) 


10.937 H H. Westinghouse and A G. Brown, 
Pittsburg, and H. Tabor, Allegheny, Poeun , U.S.A. 
Steam Engines = [td Fuge) uguet 6, 1684 —This re 
lates to ateam engines of the class having two vertical alngle 
acting es Indery, the platons of which are conneeted to opposite 
erank pine, and are governed by a common distribution valve 
Fic 1 iaa vertical longitudinal central section, and Fig 2 ie a ver 
tical section on the lina ¢ 7, Fix 1) The eccentrie 21 working the 
cammon distribution valve ia provided with alot ao that it can 
move transverwely of the shaft 4d, and is plotted, by means of an 
arin 28% on it, ton pin 24 fived In a governor disc 26 wecured to one 
of the inner crank arins, and carrying a centrifugal governor A 
pair of weights 26 are plvotted to the disc 25, and connected by a 


Pi 





link 22, the ends of which are journalled on pink fixed to the 
weights, one between ita plrot and the weight, and the other be- 
N tho plrot The centrifugal action of the weight is reatsted 
‘by apringe, A link 29 is coupled at one end to a pin on one of the 
weights,’ and at the other toa pin on the eccentric, which fs, b 
moveiuent of the weights, moved tranaversely to the cran t 

n spt eee ar AB & Siete eee gh pct Pets 
w pper and lower pistons 38 and 59, the upper 

than the lower, so that the atean: premure tends to 

welght of the parts The pistons $3 and 90 are packed 


ia opened net tho resistance of « epring by moans of a lever A 
whon the p is In tho position shown in Fly, 1, and closes when 
the pleton is at the Pept Hind ites iba une in So of the 
piston compresses resorvoir. The ng arrang e- 
ment is shown in Fig. 8. Aly 6 opps ay the rand 
ges through the pipe s. When the slide moves to the right the pas- 
mage his put in communication with the plpee r and #, and a mix- 
of gas and air flows into the chamber m, th the orifice o 


balance the passage /, and thence to &, where it ls ignited by a contiun- 


ouny burnin and on further movement of the allde to the 
left ignites eee, A in the opUnder means of the port «. 
An are oae ene Sippy pemere opens orifice o, #0 that 
the chamber m Js fill an explosive gw an ony combustible 
as flows out of the orifice and ravente ths ignition stetk 


k inte the chamber va, Tho afr was aupply ia ont off 
cpa a (Bealed October 81, 


the moment the passage J comes 
1854). 
1},481, W. -_ Leadon, (G. M. Hopkine, Brookiyn, 
1864.—This to that of engine in de the explosive 
mixture fe anibed and ors under atmospheric pressure. 
The cylinder ie water-jack , and is made in two @ 6, the 
pleton sliding in the part a betwoen the open end 
ee EK. The part of the cylinder between E and the cylinder 
ead F constitutes a combustion chamber. ‘The alr end exhaust 
side valves are arranged on opposite sides of the part 3, and each 
consists of cylindrical valve sliding jn « casing on the wall of tbe 
water jacket The alr valve ia provided with an inclined inlet 
rt «communicating with the combustion obamber and ing 
n the direction of the ignition aperture /, and in operated by tha 
rod g, driven from a shaft as shown, the shaft making owe revo- 
lution to everv two of the engine. <A gas supply N com- 
munjoates with the interior of the air valve, and is opened by 
pushisg in ite stem againet the pressure of a spring, ‘the valve 





stem J# connected by a rod with an arm pivotted in a fixed bracket 
and carrying @ roller operated by a can, so that the gas valve is 
opened when the elr port has been open for one-half its period ; 

6 gaa and air valves close simultaneousl; The exhaust valve 
communicates with the exhaust by a pipe, shown in dotted lines 
and je opened daring every instroke of the piston and cloned 
during every outetroko, The igniting vaive U consglate of a 
segment of a hollow cylinder mounted on a rock shaft T, operated 
from the air valve ne shown, The segment of the hollow cylinder 
works In a concave seat in the cylinder head, and has a small 
aperture te which fg & amall burner carried by the cylinder 

hen the completes its instroke, after taking in air and 
gas, the apertures in the valve and head will be opposite one 
another, and the mixture will be exploded. Tho passaye from the 
pat E serves as @ receptacie for of] or water that ma 
n the cylinder, and is provided with a cook A method of regu- 
lating the fiow of water required in cooling the cylinders of 
punipiag engines that the cylinders nay become neither too hot 
nor too cold, la desorihed. (Accepted Getober 3, 1884) 


ENGINE FITTINGS. 


1741 A. Burton, Beighton, Derby. 
and Croashead Journals (4d 2 Figs) 
—A sphere or ball js used in lieu of the ordinary straight neck in 
the crogapin and crosshead journal, and fitted with correspond- 
ing braswes, the object being to allow a alde motion to the con- 
necting rod in case of locomotives running round @ curve, and in 
stationary engines to allow for straining of the conneoting rod 
(Accepted September 26, 1684). 


11,78?, M, J, Pearson, Beeston, Notts. Throttle 
Vaivos. {4¢ 8 Fags.) August £0, 1884 —Throttle valves of 
the class in which the valve disc oan, however placed, be ramoved 
by a side aperture in the casing, are constructed with tho cap or 
cover of the aperture and the frame which receives the valve disa 
cast oi jaa in one pisoo, the casting being bored to afterwards 
fit the diac (Accepted September 90, 1884), 


TRANSMISSION OF POWER. 


10,581. PF. A. Hum San Francisco, U.A4 A. 
Tr on of Fower for Operating Pumps in 
Mines |8 18 Figs) eth 25, 1884 — The pumps are worked 
by moana of an endless travelling wire rope or oable passing from 
the source of power over and around suitable sheat os to the es oe 
The invention Includes the arrangement of sheaves to provide for 
the necessary course of the cable whether ita power be transferred 
to stationary pumps or té a slaking pump required to be lowried 

jodically as the shaft issunk, means for taking up the slack of 

he rope in elther case, means for altering the stroke of the pumps 

without diminishing the # of the cable, and meane for lower- 

ing the sinking pump and Its extensible suction and discharge pipes, 
(Aceapted September 9, 1984) 


UNITED BTATNS PATENTS AND PATANT PRACTICE. 
tions with iJlustrations of inventions patented in the 


Crank-Pins 
J arth i 1684, 


United States of Amorion from 1847 to the present time, and 
reports of trials of patent law cases in the United States, ney be 
consulted, gratis, at the officas of ENGineERing, 35 and 36, ord. 
atrovt, Strand. 


ers 


Derences oy Synnzy.—The question of the defences of 
Sydney, which involves the consideration of the manner 
in which the Wolverene should bo employed, has on mora 
than one occasion been before the Government of New 
South Walos. It issaid to be not improbable that a pro- 
wal will in due time be made for the purchase in 
iio land of s gunboat for the better defence of Sydney 


ur, 





har 





Tron Mingrara 1N Faraxce.—The importa of iron 
minerals into France in the first elght months of this year 
amounted to 880,201 tons, as compared with 1,092,653 


tona in the corres nding period of 1 and 989,018 tons 
in the corres ding od of 1882. In the firat eight 
months of this year, Germany forwarded 285,882 tons of 


iron minerals to France, while Spain forwarded 300,056 
tons, and Algeria 110,812 tons. 


AMERICAN TELEGRAPHY.—The Baltimore and Ohio Tele- 

‘aph Company is making great efforts to extend its lines. 
President tus haa been authorised to obtain ostimates 
for extensions and ameroremens involving an expendi- 
ture not exceeding 2,000,000 dols. This sum has been 
raised by the Baltimore and Ohio Telegraph Company 
and ite friends, Plane and estimates are now being con- 
sidered for extensions of the Baltimore and Ohio system 
to St. Paul, Kansas City, dca eine dare Norfolk. 
Charleston, South Carolina, and Hav ; Atlanta, at 
Augusta, Georgia. 








ALEX. WILSON & CO. 


VAUXHALL IRONWORKS, WANDSWORTH ROAD, LONDON, S.W. 





High Pressure, Compound and surface Condensing Screw Engines of all Types. 


ALL SIZES CONSTANTLY IN PROGRSSS. 









Compound Surface Condensing Engines 
fitted with Payton & Wilson's Patent 
Circular, Balanced and Double-Ported 
Slide Valves, actuated by Joy's Patent 
Valve Gear, and supplied to the following 
Vessels, built by Messrs. Green, Blackwall: 
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THE “ROSS” PATENT STEAM GAS STOKER 


BIRMINGHAM 


MANCHESTER: Deansgate. 


THE “ ROSS” PATENT STEAM GAS STOKER 


o 
WOR ES, 


NEWCASTLE: St. Nicholas Buildings. 


35, Queen Victoria Street. 


LONDON : 
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ENGINEERING’. 
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MORTON’S SELF-SEALING RETORT LID 


ce ne F RF FeO 


per honr, and enal-jes tw men to do the work of albwet 10 of It, aneordisiy te 
operafeon at the Windeur Rtret Werks of the Biruiegham Cerporution, aad at 


TANGYES LIMITED, SOLE MAKERS. 


Mouthpeeces with Oval Lads for Oval Retorts 





ate kruaght to a comveniemt positiom 26 that coe man can werk tbem. The Mathine 


0 Retorts 
mm ber af Retorta, 


The reciprocating motzon of the Travelling Carriage is 
The whole of the Machine with Boiler is carried on a strewg wronght-irem frasoe with lagge wheels and 
it is fitted with a spall reversing Engine for traversing the Retort Home. 


Totated by = rank and 


br a cataract, 
All the handles 


the 





The Machines are 
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GLASGOW : Argyle and Hope Streets. 
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Particulara on application. 


CHARGING MACHINE __ 
MORTON’S SELF-SEALING RETORT LID 





Mouthpiece for Reund Retorts. 
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TANGYES LIMITED, SOLE MAKERS. 


this machine is the 
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All the handles are broughi to a convenient 
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TANGYES LIMITED, SOLE MAKERS. 
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With Hobsen's Patent Ant:-Prieton Catch and Self-sastaining Cross Bar. 





MORTON’S SELF-SEALING RETORT LID, 






















ee ee et ee a et 





— ee, 





Po 








Yaegtararsegees sgagnsregaces d steg 


H 
H 
§etissansanatites ee EEE ECEE PEELE 


| 

ee. rehrnits stnharnagss 

] oid 

6 Mao SAAS ee S'S © 
xxx x 


wee rt de te ed et ed 











Fm pe at a ry ethic oe 


eocecocooocoseeccoceeooesoocossessesesececeoo k 


tT) 
: A 
. ss. ee Po : , 
: “2 =o ie 
. 1 cs » ‘ . a 
= 7. a as: .. =, =. 
feet re P . nee ws tee” 
ie es oe oo : i | 
« . 3 = 
os ry ¥ c é ae -_ = J 
§ tbe 
: era eee See es ae 
Melee > ee ee I 
Be chen J id “% = os . : : Fy - 
- fea. eS eteet dads mate me apse Bes tess 
‘a ’ : ea ie Ps Ps ate 
: . bon : : 
SSS == — = 3 : a a ins gee 3 Boe are mm 
The - 
iz iJ 
e r 
of e at the a 
aB 
t L a s 
a id ya 4: 
a = 
‘ a 
a a wv 3 
t a t 
. ° 
nN 
are.in f ? “ 
yf £. e 
a 
3 
of q Price 
: x Hd zh 
t 
x ’ a ” 
' * —_ 
3 ° 
, } , 
mA , , ? ‘ 
- z , ' 
, » = 
7 : 2 
% 1 
Me 
” H = 
1 
x 1 
\ 
q 
aA ~~ &. 
i 
| 1 
i L a 
4 r 
oe 
i 
{ s 
an 
i 
¥* ; ae 
= 
: on t 
¢ z 
1 = 
+ 
3 
a _ 
? owe t 
\ as See 7 
ont e 
oe : 
, = +m 
' *. 
i. 
= ~ 5 * 2 
1 Pa = Poti 
3 sm ay 
t Fe 
4 tr 
7 ? ? x = 
1 > 
' =, 
® - 
i : - ~ 
a 4 - — 
t = ay a =~ HH > a 


lists o| 














a f 

Senne gale ee ae denis peti pets 5 ee eoh eh Ie 

BMPS ca ceceatas ach deste a ic ten Sa tas ssa ene NN la sete eet 4 

Jug ecssesterecsecsst ae ee eck taceherres 5 

[pr aeesanahbheeFAEe piadake pataletianstis 

4 

My 

xo, a ee ee Renan ge NS, = 

ee one eet eae aCe ee a ee cee se eee ee a if 
An aeweeunt en can daanexctoecanainasn eats 

KKK KKK HK KKK KA KKK KKK KK LD KK KK KKK K KX 2a 

prainAceeagecpasnaceecana7 aancgenene ij 

x! 

aeeaRInnadaamnE | | 

3 

2 
lah ee toe nace aa Wtaainnl 

wae aeseceeceeceoornenn in ameeanemeamganR| s 











8 eed ged ged ee eed peed eed ed ged et get ee Qed eT et 


cs, Hail A ecanoucmensayace 4:2 
AV gee 2 } i nists 
sw ft * 2 


. Lr] 
nea Bator ees g pee i 


qi 
7; 1 i 
it i | 


‘ s 
4 | Pi essegarescsriasca & 
see 1 Al yustefeorscersssen si 
43s i KK KKK IK KK KK] BA 

i{ | 4 f zdeSuferanannanand, oF 

Qrrtegsnarernesass z 
MA BVARSRS Kee RaReSA 


4 = 
t ! + 
1 
4 o 1 
i fae bce Fp TER ben a EB 
y by = e4 tet ey : . . re 4 r 5 * “ge ‘$f 
Sop td aoa, es al wal oe a ee 
art ets i ' 1 “4 
ype gl Wa : : i "= f . 3 4 
4 z ot] A at <a vie ee ee et Aa Ta 
t 4 f a . PP . uP ea 
t \ 
1 i a a rey 1 







EE le ee pte ree eee ai Leanne 








a 









ENGINEERING. Xx1x 


KER RR & CO, igners and Contractor (ics ea 





a, SOLE MANUFACTURERS OF 


KERR’S PATENT 








ee te | SUITABLE FOR MINES AND 
PLANTATIONS 


WAGONS & LOCOMOTIVES 


For aL Cuassss or Wore. 
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ringer 8 eS Se pe Cr” se Catalogues and Prices on cate - 5 
ke ater re. — Fa® <2" rex ‘are ee ~~ applwatwn. 6024 eg ee DT we : ; . 
" 104, LELADEINELAL YE. Sr., LONDON, B.C. — Works: ‘Britannia via Patanriae W Works, a, EILMABROOK, 


JAMES ARCHDALE & CO.., 


MANCHESTER WORKS, Leosam sTReeT, BIRMINGHAM. = 


MAKERS OF ALL KINDS OF - 
LATHES, PLANING, SHAPING, SLOTTING, DRILLING AND BORING MACHINES, &c., &c 
CONTRACTORS TO. THE BRITISH & FOREIGN GOVERNMENTS. 


qm London Agent: ALLEN LEE, Electrician, 3, Camden Cottages. Camden Rd., N.W. 


WHERE A 8TOOK OF OUR TOOLS MAY 
ALWAYS BE SEEN. 6351 
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AUTOMATIC MOTION FOR MOVING INTO GEAR, AND FALLS OUT OF GEAR 
AUTOMATICALLY WHEN MAIN ENGINE STARTS. 


The SIMPLEST, SAFEST and BEST, and also the CHEAPEST Automatic Safety Apparatus for Turning Main Engines, 
Sole oe HICK, HARGREAVES & CO., mi DOL HARE RIGHTS, 


_ 8soaOHOo IRON WORKES, BOLTON: es 
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y supersede the old inconvenient Lever 


Bars, and effect a great saving in Labour 





! ' The Lever Bar as eenorally nse. 
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_E: GINEER NG. 


JOHN LYSAGHT, ‘Limited, 


” TRON ROOES & BUILDINGS,” 


DHBSBIGINS AMD HSTIMATHS UFONW APPLICATION. 


GALVANIZED CORRUGATED AND PLAIN SHEETS. | BRISTOL: ST. VINCENT’S GALVANIZED 1ROW WORKS. 


GALYANIZED STEEL SHEETS FOR WORKING UP, 
GALVANIZED WIRE, WIRE NETTING, TANKS, &c. WOLVERHAMPTON: SWAN GARDEN MILLS, | 
DUGHT AND CAS LONDON; 28, GRACECHURGH STREET, E.0, 


EAN, PATENT, RIVED SEL AT, WET 


The a har edt Injector possesses the foll great advantages over all other Injectors :—It is 
y perfe rg a ay fet pee cannot fail to work. It will lift ite water supply 16 ft. 15 ft.; and can, apn apecially Fig. 2. 
ordered, be made for greater lifts. It will work with more ease an with hot water than STEAM 
. any other Injector. If it ceases working from Cause (for instance, Pisekamee water, anid consequent sees 
} admission of air), it will re-start Automatically {mmedintely the cause is removed. It will work eq 
Well at any pressure from 10 tb. to 200 lb. It may be fixed in any position above or below the water aupply. 


The combining and receiving Cones of Fig. 2 can be taken out and cleaned without breaking any pipe joints. =->4 XY 


The above and every other clase of Injector, Ejactor, and Elevator In stock and In progress; also 
Brass Fittings for Locomotive and other Boilers. 



















Upwards of 100,000 of Gresham's Patent Gresham's Patent Injectors are now in use. 


GRESHAM & CRAVEN, | 


ENGINEERS, PATENTEES, & MANUFAOTURERS, 


Craven Ironworks, South Hall Street, Ordsal Lane, Manchester. 





| i LONDON OFFICE : 
DELIVERY A. L. SACRE, GO, QUEEN VICTORIA STREET, ©E.C. 


AGENTS —Qlasgow: wIEIAM LESTER, 68, Renfield Street. Newcastie-on-Tyn ne: ppanexe BROS, Bt. Nicholas 
Bulldings. Birmingham : TANQYES eile 50380 


ROOT’S PATENT STEAM BOILER. 


NEw DEODEIL 


STOLLWERCK'S PATENT FEED-WATER PURIFIER, 
High Pressure and Large Power with Safety Capacious Water and Steam Space. 


—-~PERFECT CIRCULATION.— 
GREAT EFFICIENCY AND ECONOMY. 


Sulphates, Carbonates, and other Impurities Intercepted and 
Readily Removed from Purifier. Generative part of 
Boiler Continuing Free from Scale. 


FOR PRIOES AND PARTIOULARS APPLY TO 


THE PATENT STEAM BOILER CO. 


—(ESTABLISHED 1869, )}-—— 


HEAD OFFICE AND WORKS: 28, HENEACE STREET, BIRMINCHAM. "5 


LONDON OFFICE: 11, QUEEN VICTORIA STREET, E.O. 
(CONRAD KNAP, aepre REPREQENTATIVE.) 


THE BABCOCK AND WILCOX CO. 


(Irae FORM + TA ABGOW) 


=/WATER-TUBE STEAM BOILER. 


Safe, Economical (as to and fuel), and Durable ; Ha Water Circulation, and Spacious 
Bos coon Macy of Trams . Sh nay Lele ting ered eal intel 


b- For Muatrated Ovroular and full particulars apply to ovr European Offices; 
: 107, HOPE STREET, GLASGOW, SCOTLAND; 
HR, 40, CANNON STREET, LONDON, EO; and. %; 

aie | 3, VICTORIA BUILDINGS, DEANSGATE, 


Caw dha Pilnatan mast Sao Parelanat wvindes'et Mes 2 Kevwbeal Simaleadi: Balatdinas lat $ MaRS” cx 
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ENGINEERING. 


~TANNETT WALKER & (°c 


ENWGINAARS, TLHHDS, 
Bakers of the heaviest class of Machinery used in the 


manufacture of IRON and of STEEL by the 2essemer 


and Siemens processes. 


COGGING,RAIL& PLATE MILL ENGINES. 


Armour Ylate and Horging Wresses. 
STH AM HAMMERS. 


___Hydraulic Cranes and Capstans. vs 


an ime ‘APPLEBY BROTHERS. 


Crancs, uj Hee. | STEAM 
STEAM, HAND, AND | . 7 fhe - : ENGINES 


_—s—seess—‘(‘i‘(C‘éC 
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CITY OFFICE: 


89, CANNON ST,, 


LONDON, E.C. 























HYDRAULIC, FIXED, 
PORTABLE OR LOCO. Oe Me, ine 
aes Water Wa &o, 
TRAVELLERS PUMPING 
And Lifting Machinery MAOHINERY, 
of all descriptions. Combined or separate. 
° IRON 
Boilers. BRIDGES, 
All types of Land and ron Roofs and Girder 
Marine, and in all vines, Work of all kinds. oss 
HARDINGHAM's Patent Sectional STEAM BOILER 
jeemete: "ent re) — 
FOR ne en By this improved 
: d x ae of hilo 
FULL PARTIOULARS, 2 BUTE iio ccononty: in, rat 
| 7 7 2 a ay ii working is 
i. gone | ye | Although the ve 
& 3 Yip vue are 0 
‘ YZ Re ili 
G6, Hardingham a cual 
Engineer, Ye | facilities for their re- 
y system furt 
194,. Fleet Street, y, allows of aeans 
ep 4 compactness being at- 
De Len CGH, : 
ie pale a i bib OW Re Betler reardsentéd ¢ batch: Whcbecitet 110 IP., and occupies a space 11 ft. by 9 fi. | 
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NETTLEFOLDS LIMITED, BIRMINGHAM, 


PATENT DIFFERENT "LATCH BRACE.— PATENT TEN OP SUE ” LUBRIOATOR 


These Braces, which have been several years before the public, and‘ary MUCH APPRECIATED by them, 
N&TTLEFOLDS have lately CONSIDERABLY IMPROVED by enclosing the SCaxWw: in a SLEEVE(A) which always 
PROTECTS it from INJURY either from DIRT or BLOWS. This SLEEVE also acts as a GUIDE for the NUT, 
: ice Mell thus keeping it steady throughout the whole of its traverae, and consequently enabling the drilling to 

“ew be effected with PERFECT A OY. 

The SuET LUBRICATOR hes effected « saving of 70 per cent. in the oost of lubricating material used for 
Nottlefolds’ Engines, and haa now been fully tested in thelr works on 15 Oylinders working to 750 
horse-power, 

Mesere, Hioxs, Harganavas & Oo, write +—" We find the saving in excess of that stated in Messrs. 
Nettlefold & Chamberlain's » 70 obra cent., aa the eylinders to which these Lubricaters 
oe been applied are in’ condition, them for all our engines.” ° 

By this Invention the steam is lubricated, before amg the valvea, while the supply of grease is 
uniform and constant. . 


SOLD BY THE UNDERMENTIONED AGENTS :— 














BIRMIN Wakeman, 0, H., +. Charles St, GHEFFIELD .. Wilkes Brothers & Oo., Tasker Sons & 
Don Nettlefol eee a cia 5 ‘ xy veh tlt er ale hala Galloway & ot ee: “ 
sioner Sete ‘ aa ee ae Patterson, R., & Sons. 
DGD 2... gumner, John M.& Co., Manchester, 


Budenberg. RUBS en ae te le 
BRISTOL . aneti Daten. GRRMat Cees dae Se a 
__ OF ‘WHOM PR} PRIOHD LISTS AND FULL PARTIGULARS MAY BE OBTAINED, - 


Bo TORLES AND TA YTLOR, 


Mon, Engineers, Millwrights, and Tronfounders, 
et TENGINES, MNS. “Sasrvx Iowwohxs, oLast. 


and district about 30 pada mom MAKERS OF THE 


COMPOUND ENQINES 
Driving the Textile Machinery at the Oldham Exhibition, 
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f 'S AND RAPIER: 
«6 WESTMINSTER CHAMBERS, 

And WATERSIDE TRONWORKS, IPSWICH, 


~~ MAKERS OF ALL WINDS OF += 
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From 6 Cwt. to 50 Tons = 
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FOR PRIODS AND ILLUSTRATIONS APPLY TO 


BANSOMES & RAPIER, 5, “Westminster Chambers, bers, LONDON ON, SW. 
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ENGINEERING! 


iG BONE'S Patent COMPOUND TUBULAR. CORNISH lk 
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We beg $0 call attention $0 the sisea ee 
ot these Bolless, showing the small amount of 


Tin mont Important, teste features connected with 


1, Spy of Ctra. 9. Se of Fuel, ocoupy 

5, Can be Eaai! : ed, «Deol ce a power 
y P Ott. long, §ft. On, diameter, 20-horse ' 

+ Accessible for Repairs rT) St. Gin, te ; 30 ” 

other 12ft, 9 Git. Oin, ap 40 Tt) 

8. Great Economy in Boller 13% . Of Gin a " 

8 Will Bore siter Tan, 5 et ge Coal, or 8 ” oe ois. ” 00 " 

10. Ta Supersoding all Others - : i Gin, 4, 20 : 





Testimonials and Prices on Application. 


SOUTH LONDON BOILER WORKS, LONG LANE, BERMONDSEY, LONDON, 


A LARGE NUMBER OF PRACTICAL MEN KEPT ON HAND SPECIALL 
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SEAMLESS BRAZED, FOR | BOILERS, SUR c- CONDENSERS Gc OStt~*W 
BR a S’ -& .C ER WIRE. SHEETS . 4a? 
& ME 


&c 
BI! RMINGHAM BATTERY _& BATTER TA bCco. BIRMINGHAM. 
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- EAGLE IRONWORKS, 
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MANUFACTURERS TO THE ADMIRALTY. 


uf owe an 


* a - . willl , : = 
First Prize, Royal Yacht Club, Cowes. - ee Qe 


PATHINTY 





FOR 
SMALL STEAMERS, YACHTS, TOGS, LAUNCHES, dc. 
ea er Pret a 
Gained the HIGHEST AWARD wherever exhibited in Competition with other Makers. 


LOWCOCK'S IMPROVED FUEL ‘ECONOMISER 


Fon Urmusie tus WAS 


sidelabaas Babies PATENT SPIRAL SCRAPER. AND ) POSITIVE REVERSING MOTION 





N.B.— OAM Be A APPLIED TO ALL SORTS OF BOILERS AND THE FIXING DOES NOT INVOLVE ANY STOPPAGE = gLwomee 
Phe MOCMOMIBER bes siophel threughoukéhe Tnited Eingtes af 


a ata gi prego are perth fob and han bean most exheralvely sfloptell throughoutthe 


» GaEE ree) Ooleham Foe se age ! 





ey ; ie ot i 
' hy +4 ’ - Ng 
* + 4 
Poy + a! mh I A alta why 





3 
tie! pa! RE ENGINEERING. 
soy ey Stee WG Rena 

‘ om | 





- REZV 
@ @ 
wee Reofs and pee 
I oN IN IRON AND STEEL. 
ie heat 3 ace . WOODFORD IRONWORKS, 
ae SOHO, BIRMINGHAM. 
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LONDON OFFICES—158, LEADENHALL STREET, £.C. 
CORRUGATED A AND ¢ GALVANISED SHEETS, 


eae ay phere of a sy an 
TREL for Forges, Rollin 





Mills, Railway Stations, rh ibeda 
wa 0 

a, Docks, 8 Btores, and General Purposes, 

Spectal Curved Oorragated Iron Roofa without Framing for moderate Spans. 


| diam | WROUGHT IRON WATER TANKS, any size, 
a: fall ap is beh ie ANNEALING AND GALVANIZING POTS, 

ai el LE =! Oorrugatediron& STEEL Sheats& Fastening, &, 

From Photo. of ROOF, 80 ft. a Ah ee (RON and STEEL), recently scanned & 00., quitable for 


remem one Tasks, alvanised or Pain 
Wivusiitieon itios and Plate Girders. Goalies way, head et Font Bridgva. 
Stations, Bhede, and general _OEBIQNS AND ESTIMATES ON APPLICATION, 


Paris, 1878._GOLD MEDALS AWARDED.— Melbourne, 1881. 


WM. JESSOP & SONS, LIMITED. 


BHRIGECTSIDE WoREsS,, SERIE EIEML.D 
MANUFACTURERS OF 


EVERY DESCRIPTION OF TOOL STEEL & STEEL CASTINGS 


j 
Cast, Shear, German, Spring, Blister & Sheet Steel for all purposes. 


Files of Pirst Quality.—Steel Lagging Plates for Oylinders.—Steel Boiler & Ship Plates d: Forgungs of all kinds. 
DEPOTS i— Manchester, Paris, Dusseldorf, St. Petersburg, New York, Boston, Philadelphis, Cincinnati, @t. Lonis, Obioago, San Francisco, Baltimore, Providence, Montreal. 


_____ LONDON OFF’ OFFICH: ME MESSRS. CORNHS, RS. OORNHS, CALVERT & O00., 830, WALBROOK, E.O. 
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DAVY BROTHERS, LIMITED, 


SREEEITE LL DD, 


MANUFAOTURERS OF 


STEAM HAMMERS 


From 1 Owt. to 50 Tons, for every kind of work, 
Fitted with DAVY’S PATENT VALVES, which save from 25 to 50 per cent. of Steam 


BESSEMER STEEL WORKS PLANT 


FORGE AND ROLLING MILL MACHINERY, 
Steam Engines for Mills, Ironworks, Collieries, be 


» SINGLE. AND DOUBLE FLUED BOILERS, . 
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Telographio yg WROUGHT IRON 7 aa 
Tie GNLY WRGUGHT IRON PULLEYS 
LIT on 


40,000 


im USEI. 


The Best Pulley in the World 


DRIVING THE "ELECTRIC LIGHT 
HHALTH HXHIBITION, 


cities KENSINGTON. 
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SOLE MAKERS: 







‘@ 
RAITIEWAWT _EeSY. va. GEE D Ss. 7 


BORIGSOW, Rue a Flens, Ster, Lille, Holland—VAN nieeorioTet a EN agian fog a & District_Robertson & Oo, 0, Old Bnaddon Bt,, Paial 
pranee-2: "2 Ou, ortugal—ALFD. HA RuaNova &t. Domingos ae Spare rte, Cube 


G. MA ) Gaterny No. t ee tier 6, Ot. Petersburg, Pp OM, Tuer $08, Oporto | Be ° blin 
Austria—J. EQL!, |, Bers Frelung 7 \ f SahadaT. tec 672, Oraie 8 St. Montreal. New Zealand Walter Becan, 1, College Grean, Weill 
rag BY ng 7, ee eeashirad Marketét. § hay ‘| Australia and Tasmenla—vohn J. Herrooke & Oo., A clade and 


ae 4 GERHAM, LeLpSiR ot r 30, Gand. North or pie ote ieall & Os. asia ney. 
Rue 
Raly~A, BINGTON & bo., Manchester se Milan Scandinavia—Messrs, Oberie & Thamas, Manchester & Mulhouse 


MATTHEW PAUL & CO, 


Steam and Hand Windlasses, 


STEAM STEERING GEAR, asso SCREW STEERING GEAR, 


AND EVERY DESCRIPTION OF SHIP FITTINGS. Li 


LAND & MARINE HNGINES, bf a 
| LAUNCH | ENGINES, WITH PATENT VALVE. MOTION. wv .¢ ay, | 








Bide, Neweastle-o MD Her 
W.of Englarnd—-Townsend & Young, Arch House, John Bt ristol. 
eT cemetiitulguieniinn deme mynenmteien ashe mene cement crparatvannianant d= <element +P 













ORES, BARGES, and YACHTS, up to 100 tt. lauig. 


LEVENFORD WORKS, DUMBARTON. ¢ 





SSoteee ne. . 














EAMBRA, OPTIOTANS, - HOLBORN VIADUCT; 
t WN I ON DON. [Telephone x 
Btetite: Tatgd Huber of inf instrum a 
, eta hast pipers ras Meo oeetion of ahem « havin ry forged Trade sia 
>: er": : Csaba, Poa ie Ge Ti & 78, Lord St., Liverpool, 
is ) . fexciteins + stent CRPALOOUE of Félenting tastitinents, 560 pages, 1,900 Engraving», 1s now published, petal fm ea yf 
_”, & 2, are § Agen om Ritchie &: Sons’ Patent Liquid Compasssa, and for Steinketl’s Patent Photographw Lenses and P y i Z i 







x 
ae 
7 


a a a : . 
ee ese ee oi a ee =_— on ieee des ee ee ee anes, eee te tee 





CRANES. ° TURNTABLES. TRAVERSERS 


_COWANS, SHELDON CO., LTD. ST. NICHOLAS WORKS, CARLISLE - 





JOHN FOWLER & CO., LEEDS, ENGLAND, 


MANUFACTURERS OF 


Machin —Traction Hngines—Patent ompotind Yorkstdrd 
Bhat a an os eer “Portable meee rizontal High-S 
es-Hauling, Winding, and Pumping Engin Engines—Patent Automatic 
poatioiery Valve pages and Governor, oF engurin Economy, Regularity, and Safety--Boilers of all 
types, adapted for evary kind of fuel and country—Steel Portable Railway, for Sugar, Cotton, and Indigo 
Plantations, Contractors’ Works, Military Depots, Workshops, Mines, Timber Yards, Agricultural Holdings, ko.— 
Locomotives of various gauges. 
















See Se 


CALCUTTA “EXHIBITION, i884, FIVE FIRST PRIZES. 
and oth See meeenes 188 Two cele Modal Mee ter Ammloulvural Meeting, 1881 Geld Me wand 
Vienna aieult Meeting, 1662—Special Diploma for 


Diploma of Merit. 
___ Sxcellency of werk Paris Exhibition, 1878--Grand Prix, Gold Medal, ant ° oie 
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BELLAS ASSMOFOS BOILER PRESERVATIVE. ] commended v0 ose theb Oey WA. en y thom bears 
This wil ybhity 8 capa Chad the ete ae om BP the Trade Mark. 
x ia BELLS | SPROLAL LONDON -MADE ASBESTOS 


ey keeping boilers clean, but the risk of 
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BELL'S: ASBESTOS WORKS, SOUTHWARK, LONDON, se: 
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TH COALBROOKDALE CON 


SOLE MKKERS r? i, ae NY | 
ELWELL &: PARKERS lace an 


HIGH SPEED ENGINES, 


| THE MOST EFFICIENT AND RELIABLE MADE. 
oe Also LIGHT BALANCED PULLEYS, SHAFTING, &c, 


~ P Electric Inghting and ting and Plating Installatio Installations, comvplete. si 
_— COALBROOKDALE, )KDALE, R.S.0., SHROPSHIRE. 


THE SAVILE STREET FOUNDRY AND ENGINEERING CO., 


CET aaersT'EID), SEES TEND, SOLE MANUFAOTURERS OF 
=, ~. 


Baker's Patent Rotary Pressure Blower and Gas Exhauster. 


BAKER’S PATENT ROTARY PUMP, HALL’S PATENT STONE BREAKER. 


CRUCIBLE STEEL CASTINGS. General Machinery of Every Description. 
__ Landon Offices and Exhibition Rooms, 63, Queen vic Street 8 C. (Pppate Manion Messrs. BECK & C0., Limited, Agents, .s 
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MATHER & PLATT, 


SALFORD IRON WORKS, MANCHESTER, 


(London Representatives, Mesers. ‘LE ft? OLRICK & CO., 
97, Leadenhall Street, E.C.) 


—— RPATAINST -—— 

















x These Olutches are SIMPLE, DURABLE, arse 
and OHEAP, are easily thrown in and out of gear, and start 
without shock when running full speed. . 


A Friction Clutch 3 ft. diameter equals a Cone Cintch 6 ff. diameter, 


OLUTOR COUPLING. —— 7 
LIBERAL TERMS TO THE TRADE. PRICES ON APPLICATION. CLUTOM AND PULLEY 5200 


GOODFELLOW & MATTHEWS, 


(Late 8. GOODFELLOW. ESTABLISHED 1838.) 


mY DE, WHAR MANWOBRBSTIER, 


owe MAKERS OF ——— 


ROPE & WHEEL G: 


Ail Deseriptions of Millwright Wot 


HIGH-CLABS STATIONARY, PUMPING, and BLOWING ENGINES, J 
IMPROVED ‘METALLIC PISTONS AND Ait’ ‘Una . ow 


i csanseeeeeemennmnenneenenememmemeemane seabenear: oer at 
OYLINDERS, &0., BORED AND VALVE FAGINGS PLANED IN THEIR PLACES. WHEELS, fa., pom ey anit pie 
FLY-WEHRHLA, ROPE AND BELT PULLITE) bo, TURNED TO ANY OBR “SOMMNGES OF VERT DESORPTION ws 








isicdameennce eee: NG, «' 


RIC LIGHT.= 


KSROPS, “MILLS, DWELLING HOUSES, OUT-DOOR CONTRACTS. 


: R E. CROMPTON & CO, Electric Light Engineers, 


MANSION HOUSE BUILDINGS, LONDON, and ARC WORKS, CHELMSFORD, 


Contractors to H.M. Board of Works, General Post Office, Principal Railway Companies, &c., 
ARE PREPARED TO SUPPLY SETS OF MACHINERY FOR 


ELECTRIC LIGHTING “w* ARC INCANDESCENT SYSTEM, 
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ARC LIGHTING. "INCANDESCENT pacers CN: ; 
” a 6 80-light set (including self-rogulati 8. 
sae t-te eee Porta aaa ase aa ere a ae 


chine, Ten ! 6-hour,2,000 candle-power lamps 

ae ce : ower lamps, 30 holders, cable, branch wire, 

cable, switch, &c.) packed and delivered free odes He wall brackets or pendants) 

to any railway station in England ............ 380 0 0 packed and delivered free to any railway 
station in England ..........:.cccsseceseeeeen ees 100 0 0 
G-light set = do, do. do, «. 196 0 0) vejight set do do. do ... 185 0 0 
8-light set do. do. do. ... 120 O 0/150-light set do. do. do. ... 800 O O 

OTHHR PRICHG AND LIST ON APPLICATION. 


Extract from a Letter from the Manager of the South Wales Tin Plate Works (who have since increased their installation by the addition of both 
Are and Incandescent Lamps), with aca to an Installation by R. E. CROMPTON & CO. 


‘Six months’ experiance is too short a time to enable Wages £62 0 0 ‘* This cost is for 100 lamps of 17 candle power for a year, 

Ty to tae anything but an estimate of the cost of Electrio Lam 90 0 0 ing them on an average five nights a week for 14 hours in 
- pire ory too of the machines only require renew- Repairs, &. co 0 0 the winter six months, and nine hours in the summer six 

ee a te or Erde years. In fact, as eid the Oil std ‘Stores 13 0 0 months, this gives a total of 2,990 hours, during the whole 

a of renewals haa fae eat n sero ae lems F 5 0 0 A which wa. we have 1,700 candle power of light for the sum of 

however, estimate pen a peries 0 ) 
mi a will not Se ie annum Yor 1 Pe lighta, eo a eae “What would an a sane light cost in Gas at 3a. 9d « 1,000 
chee, hi Baers say Phat 10 per Pid geiccsogri coat of Aho plant I deduct the above amount for the work done by the engineer, | cubic fest? burning less than one 


te on 
He has oe to do except to oil the bearings once or twice | cubic - of Ge r Dac keer fore thie candles’ power; #0 
10° quite cover mph rap po daa erage ragedin during the an and can 7 fan role crema for the mall, Mee . t 1 2 700 onal Powe f for 2, hours wo ahoald burn 
_— esame engine as the Dynamos; in cubic fee Gas, costing against 
os fhe penne ip ey the cost of the Electric Light it i an ad ‘ia an fy te ra waya than one to give him this work iss "18a! 4d, for ine oe light if supplied by the Incandas- 
rary oa at night :— to da, as it then him f from going to aleep and ao neglecting | cence Klectrio sy 
8 oiling the machinery, as well as the saving in wages. 4818 
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Turned true and bright to Whitworth’s Gauges, any 
length, from 3 in. to 3 in. diameter, 18s. per owt. at 





Mitre Wheels, Gearing, ke. 
H. HIND & SON, NOTTINGHAM, AND 62, BLACKFRIARS ROAD, LONDON, §.E. a 


THOMAS TURTON & SONS, 


MANUFACTURERS OF RAILWAY SPRINGS AND BUFFERS, 
Files and Cast Steel of Superior Quality, Spring Steel, Shear Steel, &c. «- 
SHEAF WORKS, AND SPRING WORKS, SHEFFIELD. 


LONDON OFFICES, 60, CANNON STREET, CITY. PARIS DEPOT, 12, RUE DES ARCHIVES. BOSTON, U.S., 40, KILBY STREET. 


DAN IAT ADAMSON & CO., 


5 er re ENGINEERS AND BOILER MAKERS, [Established 1861.] 


SOLE MAKERS OF BO Nee SEE Le 












, WHERLOOK PATENT Steam Engines af ul Classes, 
A Rxpansion Engine i | be .: io ae bah 


wit bes gniaad highest awards in 


ie - mee GENERAL Tails 
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First PRIZE for PORTABLE ENGINES, 
Melbourne Exhibition, 1881... | 


PARIS, SIGs ae MEDAL. 

















VERTICAL 
STATIONARY 


ATEAM 
ENGINE 
AND BOILER 
Combined, of 
all Sises, from 
1} to 16 HP. 





i % The caper « Robey” Mining Engine, 4 Engine, 4 7 : 
Prices and full Particulars of the Machinery here illustrated on application to the Manufacturers : eos i : : 
- ROBEY & CO,, Globe Works, LINCOLN, «; Soa 





EAL L’S yc 


JETOMETER 


NEW Double Lift atd Force STEAM PUMP up to®0#t. * 





WORKS with 40 per cent. less Steam than any other. Jet Purr 


th | INVALUASLE for all Water Raising purposes. 


NO moving parts, Oil, Grease, or Attention. 

THOROUGHLY reliable under all conditions. 

EXTREMELY simple; High-Class Materials; and Low in Pric 
SuawDP FOR PARTICULARS. 


No. and Class | 6Ai8A|10A! 2A! 144A! 164) 16B/ 188 | 20B/ esB) Bi aeB! eB ae ‘Bs 
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Come cere (£2 10| £3 |€9 10.24 1027 10.29 10) £12| £15 | £90) £25| £90) 295! ceo] 265 | as 





ome omc emerge | RM mT | cE |Home a EE aE | Pen | grep 


Gals. per hour | 900 | 00 | 700 | 1,000 | 2,000, 3,000" 8,000; 4,c00 6,000 | 8,000 110,000; 15,000 2,000 2 
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PATERSON, NEW \ZEREUY P 
UNITED 481) 
STATES: ener . 
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ra * BALDWIN LOCOMOTIVE: WORK 8, 


PHILADELPHIA,:.;U.8.A. 
BURNHAM, PARRY, WILLIAMS, , & Oo., Proprietors. 


LOCOMOTIVE ENGINES, ~ 


1] of service,and bullt 
ag ee Sel eid Ne ee cegtet egs  eree: U 


PASSENGER AND GOODS LOOOMOTIVES. 
MIN” LOCOMOFIVES, WAREROW GAUGE LOCOMOTIVES 
SCHAM STREET CARS, 


ee, Whe pe ES - ; be, 
aa et eee + — a IuLostnarep Cuesloecse Fumnsuep gal i laa ALL WORK TEORoUsEEe 
= GUARANTRED, 





ANNUAL 
GAPACITY 
600. 








a mr eee Ea EE | 





"MANNING, “WARDLE & CO. 


BO DW MW Ei Be Gs we w oO RES ot Ds, 
o hundred various types of Tank and other Locomotive es for upw net t ny Compante, Go casa; glapeed ws neceseary peeing rane ourves and ascending 
bed agro Beas ik of various ies OT tihgrioa will Ae’ different Rngines of teas type, an) Aart 






and constructed on 
te, wnulteble for ne ciiniaee, and for burning coal or wood, rie al ora for ere cuss Pata brah 


ong, &o., &e. are built afasisarc ion 
d the shortest notice. of their Seopa kind i, the workmanshi caunee be excelled. 
ial smuggled on t having dergngatnd made of tach ayer ee : ae ute ones toe Locomative oe dapted to dl ceed requirements pooehey a very short tims 


er Six Wheels all coup 
7 iE oer gery NB, a Onint esate if "PRICES, | ON APPLICATION, _ 


RICHARD OT LAND & SON, 3, Old St, London, E.C., 


MAN UFAOTURERS OF 


EIGH OLASS STHAM ENGINES, 


Simple or Compound, with Jet, Surface or Evaporative Oondensers, up to 1,000 Indicated Horse Power. 


PUMPING MACHINERY 


Of the most powerful and economical type, for Water Supply, Irrigation, Docks, Drainage Works, 
_ and other purposes, and all] Olasses of General Engineering Work. 


CONSTRUCTIONAL IRON WORK FOR BUILDINGS, Sc. 


_FOR TYPE OF OUR DIRECT-ACTING PUMPING ENGINES, SEE “ ENGINEERING,” 8rd OCTOBER, 1884, 


) i URHS BROS. & CO., s0UTHWARK STREET LONDON, 
I ASU nae Town STO in lee - Steal, Siete eee tien neta 


_ Have now in their TOWN STOOK i ron 
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MAKERG OF THEGK HEATE 


sa OAR ENGINE & ENGINEERING COMPANY. Limited, 11, Queen Victoria St, London, 
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AUTOMATIC RESTARTING INJECTOR 


Brooke, Held Broke, olde, & White's Petant. 
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Ton Lifting pies devoid of 
OVERFLOW Parte, or hinged N len which Lifts with 













cation ; or reference 
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enriy hha Soa perfect lity. 
For Prices, &o., apply to 


HOLDEN & BROOKE, 


ST. SIMON WORKS, 
SALFORD, 
SOLE MANUFACTURERS,—Also Sole Makers of 


° BORLAND'S 5086 
7s PATENT BOILER DRILL 
For Drilling Boller Shells. 
Licagnsegs FoR THE SouTH: 


LHWIS OLRIOK & O00., 
LEADENHALL 8T., LONDON. 





‘SHTZION (HONTH ON Bat, 





Representation Agent Required 


BSRPMDOLALESISS oF 


STEAM FITTINGS, PUMPS, & FILTERPRESSES, 


KLEIN, SCHANZLIN, & BECKER, 


Frankenthal (Rheinpfalz), Germany. *Y 


g, ROBT, HARVEY & 0, 


(Successors to D, Cook & Co.) 








Colonial Engineers, 


FPARE GROV 
IRONWORKS, 


) GLASGOW, 


MAKERS OF 


S Steam Hammers 

, For Steel Works Termes and 

moh Bae 

SUGAR 
_ MACHINERY 
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ane t Steam aod 


a a ee 


WINDING AND PUMPING ENGINES. 
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AN IASTANTANEQUS STARTING. |°™ essex at REET, Srna, wa, ‘ 








GHAS, BURRELL & SONS 


BOILERS | 





‘wal APPLICATION. 
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Electros of the iiraial eat thi Madat 


IN USUAL SIZES AND PRIGES: also Fac-similes of the Medal. 


Over 350,000 in Use. 
ST AUEE EES 


PATENT LUBRICATOR 
LUBRICANT 
SAVE 90°/, over ole Oil. 

UNIVERSALLY APPLIOABLE. WORK I 
Tl LOOSE fa A ‘onmeara, 


TRIER BROS. og MANUFACTURERS, 201 


19, Gt. George St., Westminster, London, §.W, 


BIT Gt KOT BEES, Lil ; 
THETFORD, chphoben tah. : 
LONDON sae Ae cap te lig STREET, £.C., . 


MAEVINTE! “INGEN a 
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CONDENSING | 
to 6001 HP. a _ | 
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BNGINEBRING. © XEA1 


ETP MORE & BIN x Bin TOM, | 

38 Mark Lane; London, H.C—Works : Wickham Market, Suifolk, England, "Nn Barh Fencing Wie 

ae end ate ee aaa The Best Material yet Invented. 

cee ened or een 00.000 
Rods, and 


other working 
aay be a ee rawn or disconnected lor 




























BARB Four BARS 
se a in the snpier Engines 
Foundations and Fixing Simple. 

A High-class Engine at Moderate Price. 
TERMS ARRANGED WITH OTHER MAKERS FOR 
ROYALTY TO USE PATENT CUT-OFF. 

FOR OHEAPNESS, ECONOMY, & EFFICIENCY 


UNRIVALLED, 
STEAM USERS SEND FOR PRICES. 
BOILERS OF ALL KINDS. ss7 


WIRE ROPES of EVERY DESCRIPTION 





AND ALL KINDS OF 


SliRoN & STEEL WIRE. 
FOR PARTICULARS OF 


——") AFRGVaD HAAD-WORLING TAPS | EW EMPIRE CARBONS W. F. DENNIS & CO 
BRICK & TILE MACHINERY, Fz belay adored of. VENNIS : 
_ BRICK PRESSES AND JOH N H. WIDDOWSON F ll Syste f Ar Lighti g fol, LEADENHALL ST; LONDON, E.C., 















raters oe SHEDS (18 years Manager 23 Br Jeong __the he BEST. 
Paper y SOP Ms «tert (SOLID o OORED. BARR or PLATED.| 28, STRAND ST., LIVERPOOL. 


Brick Machine 


Britannia Works, Ordeal Lenn, Ratfora,|Bellast Electric Appliances Co., 
MAHOCHESTER. 6167 LIMITND, 
27, Chichester St., BELF AST. 
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lpectfoations sen ppssipraisil ag 
GEO. BRUCE, il,LoadentallSt. Uanden: 


MAE BLES! 
Ts ENDOLITHIC COMPANY arenow 
ARB 





prepared to Supply their beautiful 
L¥s at prices which will enable Archi- 
tects and Builders to produce Decorative 


effect Previously quite unattamable, 
Bamplos vin be seen and Ketimates odfained at the Uflocs af the 






LATHES, &0., 









tite, QUERN VICTORIA STRMRT, OFF. “a a KILMARNOCK. 
é - een eopieston 







. POLLOOK, MAONAB, Ty 







AND HIGHGATE, 4 ON, PATENT OAS OENERATOM AND 
Engineers, GAS-MAKING 1 "MACHINE, eiyplenie ~ 2 gliais _ Com 
SHETTLESTON, Fos Lifating al plete wore Co a ng et 





GLASGOW it ia driven. 


| SPRCULITBS 


Prices, 16 GUINBAS « A LL. MOLLER, BIR BIRMINGHAM 


Machine Miller é faire le pas (dite Alpha). Midiier’s Alphas Gasberciiuags Maslin, Mdguinas de Miller hacer gat 





chee Hi { Alpra, 
BAND SAWING] |B Weraiis cet a. dckstvas ona lon tn | Baek Mtouamion eon Orson on: damon kai | Pietiica. ai sin: Chege il! tales Sires 
MACHINES. droite o€ 1 on me peut 2¢ procurer du gas de haben fat. para alt lugares en que no sca eS DN ee 
PUNCHING AND eharben. Par 19 bis 800 Groner propercionarss gas de carbon. 
SHEARING MACHINES Types ; de 12 A 200 becn of aa-deseus, Freie: 16 Q@uineen und darthber. Tipos: de 13 4 300 mecheros ¥ més. mT i CHINE y 
EVEL HONOMISERS. Machine metrics reek ta eats rik, si aaa anlageab ai oa en 
Bb ge Pheri, an eecee Die Maschine bereitet dae Gas welches | TH "0 hay ent de Pe 
on appliontion. 6176 Le machine produit le gus qui ls met on | ale in Bewegung eotet Le maquina produce ol gaa qu In pone 








Pretaverssiobadans ¥ on marcha, 
laine = Pidanse catdlopes Uustredce 4 
8. L MULLER, BIRMINGHAM |H. L, MULLER, BIRMINGHAM 


Pip rasa cil cladiacs ancalin’s 
BH. & MULLSR, BIRMINGHAM, 


HOLBOROW & CO,, Duppripce Iron Works, Strouo, 


MANUFACTURERS OF IMPROVED 


Condensing & Non-Condensing Compound & High-Pressure Expansive Engines. 


RICHARDS PATENT ~ 


STEAM ENGINE ENGINE INDICATOR. 


HANNAN & & BUCHANAN, 


7%, ROBERTSON STREET, 
GLASGOW, | 
ALSO MAKERS OF 






Coupled Ragine fe fitted with HOLBOROW & Co.'s lnvention of eltrese ame V; enabling 
ether ba to work independently should f be nace Shrowgh sockent ef yepair, thus vi making 
wo 8. 


mee Torch hutetat toh jose thar olan epi ome se corres el EORATG & DONALD, 
Gomene whle embaetien ot fod, ms proved BY maintained by mew Bure horns Ae ie | CEs CAC, 
en gy ea olonph megs ENABLES VERY LOW PRICES TO BE QUOTED. JOHNSTONE, ner GLASGOW, 
siahere af every:Clase ot Tool fer ee 


very givat soma aaveptidmally food wrait i soeacah es Rerecruaasm, KOT rl mate er aay SU hy a Bo SHIPYARDS, GIRDER AND ree 
. STEAM USERE) PLEASE SEND FOR PRICK LISTS. 5301 WORKS, also for ROLLING MILLS. : | 
































_SNGINERRING. sna, Oy 
1S BROTHERS, 
Engineers, Steam Hammer Makers. 
FLAX | PATENT IMPROVED (gil, §=«s- ROOTS _ PATENT 
LY O S - DOUBLE-ACTION F _ PROVED 
Ww.ROSE& Co.) 
peansaate —_|_ 1,000 SUPPLIED. “¢ HA us I, ERS, 
MANCHESTER. | q 
Established over 50 Years, STEAM 


Fire Engines nes! TH W A’ 
Steam Hammers. BLOWERS 
a 5,000 





MANUFACTURERS (NOT DEALERS) OF ST AM PS SUP PLIE D. 
ALL KINDS OF ; 
FLAX HOSE | __ J OALOUTTA 
AS ORIGINALLY INTERNATIONAL 
INTRODUCED BY OUR FIRM.|Prigg Lists me even 
PHENTX HO Ck ON APPLIOATION British Exhibite—Seation G. 
2 THWAITES BROTHERS 


: Obbained the A 2 

Hand Woven, 100 Claas Osrtifcabe and Silver Medal 
and for Root's Patent I 

AND OF THE Boom Cortitions nad Biiver Medal 












BEST FLAX, | STEAM 
EVERY LENGTH STAMPED WITH HAMMERS 
OUR TRADE MARK. In | 
REGISTERED PROGBRSS. 7" : 
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VULCAN IRON WORKS, BRADFORD, "y yORKSHIRE. 
RRS 


JOHN H. WILSON & CO., 


BANKHALL ENGINE WORKS, SANDHILLS, LIVERPOOL, ; 
Every a aad “2 “ge re Ontfit | — AND —— 


110, CAN OM STRENT, Low DON. 





TRADE MARK 
4s USED sy Txt LEADING 
FIRE BRIGADES in the KINGDOM. 
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INSTANTANEOUS 
COUPL INQS. 
SAMPLE SENT FREE. 


Makorsof WOLUKSBRBERLIned HOS 
same as used by METROPOLITAM 
_ {tte BP BRIGADE. 


Steam Winches, — 
* Steam Pumps, * 


ti Steger’ Oranes, 
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Teal a a ti 


== ACMA. BIBBINS &fo.9, 


STEAM & HAND CRANES, 
PORTABLE, WHARF, DHRRIOCK, 

FOUNDRY, OVERHEAD, TRAVELLING, § 
Warehouse Cranes and Pile Drivers, 7 


Warehouse Lifts and Hoists, 


| OUPLINGS t PULLEY BLOOKE, SOREW 
00 GS, PLATELAYERS’ TOOLS, &e, 


~—s 
LS re ATs Na, | Ne pce, eee - Asin ey eS i une aneeshatti 


| ‘THE CLAY GROSS COMPANY, 


_ COAL, LIME, & IRON WORKS, CLAY CROSS, near CHESTERFIELD, 
suUrPris ROUSE, GAS, AND STHAM COAL, 


PIG. IRON, Gs GAS i: |. WATER TER Pil 
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TER PIPES, and ALL CASTINGS 
faterykorks, Oollieries, Engines, Pumps, &c. ™ 
‘aia fou ae ie a wl "4 FLOTORLA STREET, Kappos Manson House Satin.) Messrs, BRCK & CO, med Agents, =~ 


~ BRIDGE FOUNDATION CYLINDERS. 


THE STOCKTON FORGE CO 


. STOOKTON-ON-TEEE. 
Make » Gpeciality of this woth, tummitg ot over 100 tous Der weski.sleo tte quantities a a Yavay Oa 


SHEPHERD, HILL & 0 AEE 
Lonpon Orreae- 31, PARLIAMENT STREET. 


4087 
ini aaa ee a ee Bending, and Sorewing Machines, suitable for every class of Engineers and Shipbuilders. 
a TE re Ne EE TT Tre) 


TORPEDO BOATS BY YARROW & CO., LONDON 








TORPEQO BOAT for the ITALIAN GOVERNMENT. Official Trial Dec. 13, 1861. SPEED on the Measured Mile 22.46 KNOTS. 
TORPEDO BOAT for the BRAZILIAN GOVERNMENT, tried June 27, 1882. Mean SPEED during a continuous run of 8 houra with [2} TON® on \ board, 20.4 KNOTS. — 


5267 


EDWIN LEWIS & SONS, 
WOLVERHAMPTON, sturrorosuee 


_ LAPWELDED IRON BOILER TUBES. 
MN BUTTWELDED GAS, STEAM, and WATER TUBES 








Cie More DIAGRAM. snowing LAF AND Bute WELDS. ° 
| i” | . mg bections of Lapwelded Wrou 


These two Engra Spresel 
eae mt A od Sat Ried (ht B) show conclusively the su . 
Id, has nearby four times the.eurtace in contact 


| ‘in the dg of ag over that given in Buttwe: 
wed 


ao x aga Ai) Gus, Steam, or Water Tubes over Two-inch sie are 
Rie |, made Lapwelded by us. 





ENGINEERING, 
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WATER PURIFICATION 


JOHN HENDERSON PORTER, PATENTEE, 


(svenamert] = [ Nov. 14, 1884. 


- The PORTHR-OLARK PROCHSS — 


Awarded GOLD and Spekih MEDALS at the Internationa] 
Health Exhibition. 


While largely emp poned in County Asylums, Hospitals, Schools, nnd Private 
Mansions, it {a adop upon a much larger acate in many Industries, upon Rail- 
ways, and hy Wator Companies 


By this Process the 8ulphates and Carbonates of Lime and Magnesia are removed 
and the water rendered fit for stuain users, One Railway Company treate 1 Oat one 
galions of feed water por day by this syatom §226 





i & A, ake BSTREDT, T.ONDON, H.C., furnishes the necessary Piant. 
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ALL DEBORIPTIONS OF FIRE CLAY GOODS 
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Reb] THE GLENBOIG UNION FIRE CLAY COMPANY, LIMITED, [(.057% 


& WEST HEGIENT SO KE Fi’, GuiASGaGe 
SYDNEY, atid 2. SMB TEROAM (8020!: 
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HAYWARD TYLER “& CO. 
™ 84. & 85, Whitecross Street, 
LONDON. 
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COLONIAL PUMPING aE 
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ELECTREI GA X. 


ENGINEERS, MANUFACTURERS AND SUPPLIERS OF 
Every description of Dynamo Machines, Arc and Incandescent Lamps, Electric Light 
Fittings ; Colfiery and Railway Signalling Apparatus, Electric Stop Motion for Machinery ; 
emperature, Pressure, and Water Height Alarms; Electric Bells and Indicators. 


ELECTRIC LIGHT INSTALLED IN SHIPS, WORKS, & RESIDENCES. 
g | atee Ooils Erected and Maintained; Oolliery and Railwa y Rignals Supplied and 


itted , Special Apparatus Designed and Made; Lightning Uonductors Ereoted. 
N IWEEDON & IRISH ELECTRIC WORKS, SUNDERLAND. 


PATENT HORIZONTAL 


COMPOUND CONDENSING STEAM ENGINES 


FOR MILLING, PUMPING, & OTHER PURPOSES. 


The great and well-known economy tn fuel of fia Engines has boon fully Leia et 
: very careful trials, particulars of which scnt on application (Sce also ‘* Minute 
Procecdings of the Institution of Civil Engmeeis,” Vol, Go, Session 1880-81 
Part {V ) 
They have repad their cost ma short time, are not more compliated thar 
ordinary Condensing Engines, require mae leas water for condensing, no greate 
. ” skill to drive, and ar 
ng ously ncceaable fo 
repairs as ordinar: 
Enginos 
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In casos where Bor! 
ers arc overworked, th 
adoption of thease En 
gines lends to cas 
firing, saving of weal 
tear, and Jabour, ret 
dermgald Boilers mor 
durable and capable « 

aT: giving off addition: 
Engine power, thereby saving the cost of new Boilors, where an increase of powc 
iwewanted All joints and working parts adjustable. 








TESTING. —It being very important for Users of Steam to know how the! 
Engines are working, Testing and Reporting are undertaken by us. 


. DONEKIN & Co... 


SOUTHWARK PARK ROAD, BERMONDSEY, LONDON. 
MANUFACTURERS ALSO OF 
Paper Making Machinery, Turbines, Vaives for Gas, Steam and Water, Safety Sere 
Hoistr, Gas Exhausters, General Millwork and Machinery. m) 
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HYDRAULIC RIVETTERS 








OF THE MOST RECENT TYPES. 

| Punching, Shearing, 
Bending, 
Forging, Hoisting, 


a ile See i AND OTHER HIGH-PRESSURE 
i | A keg conan on 
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. oe 5 i 
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CREMORNE WORKS, si 


B| CHELSEA, LONDON, SW. 


Contractors to the British and Foreign | Governments. 








\, GEORGE SALTER & Co. 


WEST BROMWICH, 


MANUFACTURERS OF 


Spring Balances, Roasting Jacks, 


BOURDON'B, SCHAEFFER'S, & SILVESTER’S = 

PRESSURE GAUGES, oe fat 
COLLIERY SIGNAL BELLS, RASTRICK’S TUBE SCRAPERS, meee 

OOKIOAL, SPIRAL, and all kinds of OOLLED SPRINGS made to order. : 


DYNAMOMBETHRS 















GCHAEFFER QAUGE 
a 


For Testing Strength of Wire, Rope, Cement, Cloth, &e. 
GOODS SUPPLIED THHOUGH ALL MERCHANTS AND FACTOBS 


 SMUTTUTITEU I ETL LLL aa 





NEW OLIVER SPRING 







was z = 1, . 
GELLLERY BALAaCE —— 
uP TO STON _ THAGKRIAY WASHER 













rR TESTING WIA” ROFE CEMENT. ETC a 
ee eee 4769 RABTRICKS TUBE SCRAPER 


AND GENERAL 


MECHANICAL 
PURPOSES 





§101 


~  GEO.ANGUS & Col - ys NEWCASTLE-ON-TYNE LIVERPOOL. 


____ 18, BILLITER STREET, LONDON. | And BUTE DOCKS, CARDIFF. 


SHIPBUILDERS’ & BOILERMAKERS’ TOOLS 


ee 


SMITH BROTHERS & CO., 
* Kingston Engine Works, Kinning Park, GLASGOW. 


MAKARH OF ALL KINDS OF 

Punching and Shearing Machines, Plate Bending Rollers, Plate Edge 

Planing Machimes, Beam Bending and Horizontal Punching Machines 

(with either Single, Double, or without Angle lron Cutter combined), Keel 

Plate or Gaiboard Ntrake Bendin Machines, Plate Straightening Machines, 
Countersink Drille, and Single- Dnill V erticala, &c., Ac, 6821 


Flats Bige Planing Mache, PRIOES AND PART‘OULARS ON APPLICATION piri sad eddy cndina GA Legis ss ocd. 
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TAYLOR & CHALLEN, | 


ENGINEERS, 
csnieaeienaiapersaai oo lmcmaransisid 
SOLE MAKERS OF 7 


WITHINSHAW'S PATENT 
Feed Water 


HEATER. 


The most powerful 
ted 





















emaemoonne | aS _Qaaeen 


SPECIALITIES: 





SELECTED FOR USE AT THE 


New Dock Works, TI LBU RY 










inven 

Great Saving in Boilers, CRANES, 
Coals, and Labour. TRAVELLERS, ON Where 69 are now in 
LARQE HEATING SURFACE WINDING ENGINES, aa SS constant work. 
gecreobicbaiistlia, HOISTS, | _ ' 
Ho Bontt adheres to the WiINnNOHEBS, 
—PUMPS,— 
Mint BNGINEHS 


COLLMANN’'S PATENT VALVE GEAR. 
Cheapest and Most Efficient Crane in the Market. 


ALL OUR CRANES HAVE TWO CYLINDERS AND 
Link REverRSsINGa MorTION. 









MATHER’S — 


Ml Portable Engines 


ARE THE BEST FOR SMALL POWER. 
They have large Fly Wheols on which they travel, 
they ore light in draught and arc handy 


G. R. MATHER, 
WELLINGBOROUGH, ENGLAND. 


W. R. PALMER, 


LIMErreD, 
BACOT STREET FOUNDRY, 
BIKMINGH AM. 
MALLEABLE IRON CASTINGS. 


Guaranteed true to Pattorn, of best 
Qualities, and at Low Ra 


SEND FOR EIU STRATED: HANDBOOK. 6114 ee 


_LEICESTER, _ 


old & Silver Modal 


Two lst Class Cortificates at ( hare aaa 
Calcutta Exhibition, 1884, 


~” LONDON "OFFICE: OF: 113, Taten Gannon Street, B.C EB C 





6104 | ——. 


























PATTERN STOCKS AND DIES. 
Pac TIiBbEC Canmnewenmea awe anne een 







THOMAS CHATWIN, 


QT. TINDAL STREET, BIRMINGHAM, 


ieee MANUFACTURER OF 
ISCO OIKS, DIzis, AND —TALPYPS, 
PATENT HAND-POWER SCREWING MACHINES. TWIST DRILLS, 
STANDARD OYLINDRICAL GAUGES, RIMERS, 
CLYBURN, BUDDING, AND OTHER SPANNERS, 


RATCHET BRACES, TUBE CUTTERS, TUBE WRENCHES, TUBE VICKS, 
And General Tools for Engineers, Gas Fitters, de. 














GOLD MEDAL, PARIS, !878. 


GAUGE GLASSES 


INA DEES 
For Iron, Cast-iron, vast-iron, Copper, &e. 


“Go, HUILBERT- MARTI 


Patentoe and Manufactures 
of the 








CLYBURN SPANNER 





ENGINEERS’ ANGULAR 4 
RA TTF Sere Fie SFA SC EL 





BUDDING SPANNER. 





a Roem st Vig 


PATHNT 


~ RED REFLECTING 
CAUCE CLASS. 


Showing through aly water -& a qos ae 
: a Broad Red Line ens ne 


N. B. ~All Glasses are of 
the finest quality, and manu- 
; factured expressly to resist 
extreme Ine pressure, 


= 


GREEN'S PATENT 


Aldersgate Street, es been awarded the GOLD MEDAL at the CALCUTTA EXHIBITION, in addition to TWELVE MEDALS 
BONDE E.O. previously given at other Exhibitions. 


EMM. HAMBURGER. 181+ "ANN’S SQUARE. MANCHESTHSER. WORKS: WAKHFIELD 





+ 


‘DEPOT: 


| & 2, FALCON STREET, 


nage’) RED REFLECTING 
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BUTTERS BROTHERS, Contractors’ Engineers 4 gry 


PERCY CRANE AND ENGINE WORKS, LAMBHILL STREET, PAISLEY ROAD, 











a | } OFFICES 
ett (4 tg Henderson's Patent DERRICK ORANES, from 15 Cwt. to 30 Tons 93, Hope Street, © 
“ore re Ae ALSO e arrears 
) PORTABLE, WHARF, we ‘ | 

WAREHOUSE, QUARRY, gee 


AND ALL KINDS <el t 
OF CRANES, HAND -f r 
AND STEAM. 






COMBINED HAND 
and sh ar DERRICK 


Made fro a 14 to 30 Tons 





5008 STEAM 
Sele eh ee masa tee 


STOTHERT AND PITT, LIMITED, 


ENGINEERS, BATH, 
STEAM CRANE MAKERS, 


FIXED AND PORTABLE, HAND CRANES, WHARF GRANES, &. 











Ed 


(Fig. 100, Engraved from a Pines, Steam Crane with all the ae pene } 
N.B.—_CRANHS of this type, for lifting loads of from TWO to TEN Tons, are always kept in Stock, 
or in a forward state for prompt oo 


4631 


Mine ore a FE pee et meh ries 


IN PREPARATION AND WILL SHORTLY BE PUBLISHED S. and P’ S NEW ENGINEERS’ CATALOGUE, 


LONDON OFFICE :—30, WALBROG&, E.C. 








SSS pF ee oe — Le ee ie | ee enn a 


MARSHALL. SONS, & ¢ & Co. LimITeD, 7™"2%,, 


BRITANNIA IRONWORKS, CAINSBOROUCH, AND MARSHALS’ BUILDINGS, 79, FARRINGDON ROAD, ND 
MANUFACTURERS OF PORTABLE, SEMI-PORTABLE, HORIZONTAL, FIXED, mle 
AND TRACTION ENGINES, THRASHING, CORN GRINDING, SAWING AND 
TEA A PREPARING MACHINERY. 


PORTABLE ENGINES, 137035 HORSE POWER, 


Also fitted with Patent A ha Cnn, ed sunt bar Ct, en Rood, Bt Straw  Hoget bie Me Matter hor kad Befuse 8 Peel loads when required, 
B, tor sumurtng Grost Konno in Fuel 

CALOUTTA EXHIBITION 1G84—FIVE GOLD AND eee SILVER MEDALS. 
= AM STERDAM EXHIBITION, 1883 — THE DIPLOMA OF HONOUR. 
LEOTRICAL EXHIBITION. ORYSTAL PALACE MEDA 
MELBOURNE I881— HIGHEST AWARD FOR ALL E Ser Te FIVE GOLD MEDALS. 

SYDNEY EXHIBITION, 1880 — TWO SPECIAL AND FOUR FIRST PRIZES. 

PARIS EXHIBITION, 1878—-TWO GOLD MEDALS AND OTHER PRIZES. 


Catalogues tn Singlish, French, German, Spanish or Russian Pree on application, s539 


‘al | 
ir i V CEL F |, R T A FIRST-CLASS ANTI-CORROSIVE 
LUBRICANT. 
FOR CYLINDERS, VALVES, HEAVY BEARINGS, and SHAFTING. Price 3/9 per GALLON. Delivered free in United Kingdom, 
Saves 40 per cent. over Tallow. Lasts twice as long as Olive Oil 


mnGeeperrce LUBRIC Hh : R. 


Twelve Years il, Use. Boo Testimonials. —_ _ CANNOT | GUM_ _OR_ CLOG. — 











TO THE PERFECT STEADINESS AND SENSITIVENESS 
OF ANY ENGINE OF THIS TYPE. 


FULL PARTICULARS, PRICES, &c., ON APPLICATION TO 


SHAFFER & BUDENBERG, MANCHESTER, 









“PLAYER'S “ee 


vite rae 
3 aratian une by 
Shipbuilders, Marine ; 
Mies, = Eonyiieors, Cop] reniths, 
Locomotive Builders, PLAYER'S is 
Ktotlormakers, 
gir very many 0 others BRASS DOE LS 


ith great success 


GREAT SPEED AND ECONOMY. 
CATALOGUES OF VARIOUS DESIGNS, TESTIMONIALS, & PRICES FREE. For Pattern Making, &c. 





CALCUTTA EXHIBITION, 1884. 


BRONZE MEDAL. WV. ad. PLAYER, Engineers, LIONEL a, BIRMINGHAM, VERY ae jena 


a ee -—— 


IMPORTAN T TO USERS OF BELTING. 


GANDY v. REDDAWAY AND OTHERS. 


Advertisements have been hws anil largely oircalated In this country and abroad by Mr Maurice Gandy, in which he gives prominence to our name iene mentioning the whole 
of the facts in connection with the above action. It uw therefore necossary for us to inform the Users of Belting that the Acrion of 


GANDY v. REDDAWAY & CO. and Others was dismissed as regards us, WITH COSTS TO BE PAID BY GANDY tc 
F. REDDAWAY & C0., the Patentees and Sole Makers of REDDAWAY’S BELTING. 


We claim to manufactere the Brat and Sraoxorer Cotton Belting in the Market, by Machinery of apecial construction and of our own invention. 
Caloutta Exhibition, 1884—Awards for Cotton Machinery Belting in competition with other Manufacturers: 
EF. REDDAWAY, & Co, FIRST shy Sper SILVER MEDAL 
BOLE MAREN S 


_ REDDAWAY’S PATENT CAMEL HAIR BELTING. | REDDAWAY’ S PATENT MACHINE-MADE CANVAS HOSE. 
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Au Jllustratesd Weekly Ionrnal. 
EDITED BY WILLIAM H. MAW AND JAMES DREDGE. 




















OFFICES FOR ADVERTISEMENTS AND PUBLICATION, 85 & 36, BEDFORD STREET, STRAND, LONDON, W.-C. 
, VOL, XXXVIIL—No. 086.) LONDON: FRIDAY, NOVEMBER 21, 1884. Br Poet bd: 


« 
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manufactured by 
Francis and Co., 


6398 | GINGS, TOOL STEEL, FILES SPRIN 


The celebrated Nine Elma Brand, eatablished 1810 
Medals - yoenes hah Philadelphia, 1876, Paria, 1878. 
OMices: London, Works, Cliffe, Rochester 


Portland Cement, 
— d of the best in lied by 

WOULDHAM UEMENT GOMPANY for. boms 

peed penta 

80, Lime Street, Lon 


oO —For prices, &o., address, 
Rusby Portland Cement 





1780 
COMPANY. 


MANUPACTURERS OF 
Portland Cement 


Of the Greatest Strength and best Quality Reman 
and Lins Cement, Blue A sera ave o Lime, Ground 


RUGBY, PW ARWIO WIOKSHIRE. 
Woras. New BIrton anyp NawaoLp 4887 


ocomotive Tank Engines 


designed and conatructed b 
MANNING, WARDLE, AND COMPANY, 
Boyne Engine Worka, Leeda 
Gee their Illustrated Advertisement, ont, page 33. 


een 


[_poomotive Tank Engines, 


TRAMWAY ENGINES AND 0 

Bullt by THE FALOON ENGINE and OAR WORKS 
Limited, Loughborough 

Bee Illustrated Advertisement Oct 31, page 1. 


- —_— ah me 


R. ~ EK. Crompton and Co., 
ELECTRIC LIGHT ENGINEERS, 

MANBION HOUSE BUILDINGS, EC. 
wee Advertisement Iw Seek, mee — oo 


tkinson’s Gas Engines,|* 


BELF-STARTING, COMPOUNDED, SIMPLE 
AND ECONOMICAL. 


BRITISH GAS ENGINE AND ENGINEERING CO 
11, QUEEN VICTORIA STREET, LONDON 
Beo Advertisement lest week, page 41 641 


Over 15,000 o“"( tte” Kyzgines 
Using 25 ‘to 75 5 less (Gs |: 


Bre FTP 
Ary other iyasine. 
(Crossley's 


’s Patent Self-Starter, 
rossl 
Cross! ey’ ‘aPatent’ Twin- Engine 





5420 


Bon, Bim lee mats, may nee 
Very Steady in stented 
entry peti at Pane Braorarcat. Exar 
Dwanalea Rens T A rae 


s,| Wi 


Gteam Launches, fitted With 


really efficient and accessible tubular boilers. 
For amall steam ters, ealt flats, dc., 
these boilers will be foun unrivalled. = Apply, 


OOOHRAN and CO, Birkenhoad flee 
osper & Co., Broad Street, 


PORTSMOUTH 
fave FOR SALE, New STEEL STEAM YACHT, 
00 ft by 10 ft ¢ in, New WOOD STEAM LAUNCH 
40 ft by 7 ft 610, and Second hand ditto, 22 ft, 
by 5 ft Gin 3561 


ae 


Porrestt & Son, London, 


SHIP AND a RUILD Ens 
ENG 4457 


(CV E.G. DesVign nes, Chertsey, | - 


¢ Surrey, Buildor of aa hi High speed Steel 
Yachts, aanclee. & Torpedo Boats b 1869 87H4 


- gh a 


Miller, Tupp, & Rouse, Steam 


LAUNCH BOLLDERS, FAMWRRaaITH, Loxpow 
Ulustrated Price Tdats, with Photos. , os. , Six Stampa 4547 


orthington Pumping 


ENGINE COMPANY, 
114, QUEEN VICTORIA STVERT, LONDON, FG 
Seu Illustrated Advertiveament on pages  b445 


Jom Spencer and Sons, 
NEWB 


RN STEEL WORKS, 
NEWCASTLE-ON-TYNE. 
STEEL CASTINGS, FOR. 
ING STEEL, &o 
SIEMENS STREL BLOOMS AND BARS 8708 
_Paruiament Mansions, Vioroata 81, Loxpon, 8 W 


Johnson & Phillips, Tek 


, Teleg graph 
ENGINEERS, ELECTRI ICIANS, and OON 


TRACTORS, 16, Union Court, Old Broad Stroat, E.C 
Works and — at ‘Ubariton, 8 KE. 


SPRINGS, BUFFERS, 














Makers of all anit agg? , for the complete equip 

ment of Tei h Cable Factorics and Steamers, 

__,_Blectirie Leada, Cables, and Carbons, & 360 
Yteam Cranes.— 


Coles’ Patent 
Grab and Bucket Dredgers 


HENRY J COLES, 
0, Sumuxaen Streer, Souvurvwanrk, 
LONDON 


Steel Hydraulic Cyhnders.— 


HENRY BESSENER & OO , Limited, 
BHEFFIKLD 
See Advertisement, page 35 8627 


Qtannah’s Pendulum Pumps. 


Yor Prices ms alternate weeka. 


ans’ Patent Compound 
ENGINES, for marine and goneral purposes 
Stock sizes trom 6 to 1801 HP = Special patterns for 
Electric Lighting --WILLANS & RUBINSON, Thames 
Ditton, Surrey 52H3 


[ro Roofs, Sheds, Buildings, 


Hovsns Beat work, reduced vices Dixon’sspocial 
aie Trow Roorsare the most economical for pee up 
t. Catalogues, Designs, Estimates, on application 

ISAAG DIXON 1 DIXO Windsor Tronworks, Livearoon. 438 


(Jeorg e Russell & Co., 


EERS and BOILERMAKERS, 
ALPHA STEAM ORANE and ENGINE WORKS, 
MOTHERWELL, near GLASGOW 

SILVER MEDAL, PARIS, 1867 


ae 


~ SIRwans STwEL PLATA 








ANGLBA, Rivers, “Bans, 


Foraines, Castinas, a0 
he Landore Siemens-Steel 
OO, LIMITED, 
LANDORE, 80, SOUTH WALES 4961 
H_ TRAMWAYAS. 
WwW T. H. Carrington, 
Pand 11, FENCHURCH AVENUE, ne 


eomoved trom ¥6, willed pape EC, 
Bee ee Advortisement last week, page 12. 


A “A. First-Class Lubricant. 


a 


“Engelbert’s Lubricator.” 
BEX ADVERTISEMENT LAST WEEK, 


nter and En 


He gli lish, 
ENGINEERS AND MILLWRI 


IRON AND BRASS FOUNDERS, BOW, LONDON, E. 
DREDGING MACHINERY 
HYDRAULIC MACHINERY. 
* WILLIAMN’” PATENT CAPSTANS 
LAND AND MARINE STEAM ENGINES 
DISTILLERY AND BREWERY PLANT. 
FLOUR AND RICE MILLS 
WATER AND GAS VALVES, CRAN 

GATES, ko. PUMPING © SOHINERY 

HUNTER'S. PATENT FLOATING CRANK FOR 


DOCKS 
STEAM LAUNGEH MACHINERY 4055 


Boer Tubes, Iron, Steel, and 


HOMOGENOUS 
EDWIN LEWIS AND pie? 
sss Wolverhampton 


[7°23 Boiler Tubes.— 
THE CALEDONIAN TUBE pr eral 
CUATRRIMIK near GLASGOW 
Having Special Stook, Shipments and Repairs executed 
oy rapidly 


joseph ‘Aird, 


TUBE WORKS, 


ubes., 
MARINE, 


L000’, 
STEAM, GRAAT oe Se 
sO DV FYICHS 
BORING, 4g QUEEN VICTORIA STREET 
COLLIERY 





MAC RsTER ‘ 

LARGE TUBES | Quasr’s Crannrrs, 6, MARKET 8ST 

LAP WELDED 

TO 12in DIAM. AGENT 

James Tames Russell and “Sons, 
LIMITED, 

CROWN TUBE WORKS, WEDNESBURY 
London Warehouse 108, Southwark Street, 8 E. 
Leeds Warehouse 6, Mark Cane, Brigyate 

nw Foe Linta on application _____ 6001 
ae Ess and Steel Tubes.— 
JAMES KRADIF AND SONS 
CLI DESDALE TUBL WORKS, 

RUTHERGLEN, near GLASUOW | BO 
team Hammers (with or 
without guides) Wand worked or Self acting 

TOOLS for SHIPBUILDERS & BOILER MAKEKS 
______ DAVIS & & PRIMROSK, LFITH, NB (4376 
[the "The Patent Corliss Engine 
And PATENT CORLISS GEAR ENGINE, with 
Sar Improvementa by DOUGLAS and GRANT, 
nnikier Foundry, Kirkcaldy, NB These engines 
arc made Horizontal or Beam, Oondensing, Non Con 
denging, and Compound Aiso makers of Rice Mills, 
and Paper Mills, and General Engineers Machincry 
shipped or trucked ked direct trom the premises. 3590 
"| Fardingham’s Patent See- 
TIONAL STEAM BOILERS (annular wate r tube 
aystemn) «=F iliciency, economy, accensibility, Compact 


nom, wafety for tulk particulars, apply to G G@ M 
HARDINGHAM, Engineer, 101, Fleet St , London, b ¢ 


me| team Boilers 


; 
Ready for Delivery. 
W & J GALLOW Jy & SONS, Manchester 

. alwavs ke pea large atock of * Gauuowar and 
**Two-rLuep” Boilers ready for dispatch S064) 


Freld’s Patent Boilers and 


TUBES 
LEWIS OLRIOK & CO, London AOdG 
_ See Mlustrated Advertisoment lat week, page 24 


40, KING STREET, COVENT GARDEN, W OC. 


r[ihomas Kell and Son, Litho- 


hers, &0, executo every | dear tion a 
ah at Chromo lithography, graving, ar 

7, Beitisering, Architectural, and Pictorial 
Draalen in beat manner Paper Drawing, photo litho- 
graphy, &c —40, King St., Covent Garden, V WO 462 


team Cranes. 


Thomas Smith, 


Sraam Ceana Woras, OLp Founpday, 


RODLEY, neak LEEDS 
Sec Mlustrated Advertisement Inst week, page 12 
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[ternational 
HEALTH 
FLXHIBITION 
PAUL PFLEI DERER' 8 PATENT 


Bread-Making Machinery 
In Bakery Section, 


Ae Ween fier en Gene Fe aceeniare Towpow A EK. 








Mr lw Benes ae ss 





[_ondon Mutual Boiler In- 


BURANCE COMPANY, LIMITED -Retab 
lished in 1874 for the INSURANCE and PERIODIOAL 
INSPECTION of all kinds of Land and Marine 
Faery shroughouk se United Kingdom —For par- 
tleu apply @ re 17, Man 
Street, London, E C oe Seer 

The Assured sre secured against los from slated 
established under the Employers’ Liability Act Act, 1880. 


1orn, Davey & Co, 


Heth orn, 
LEEDS 


PUMPING MACHINERY 


For Mines, Water Sup ppl, Irrigation, Graving Docks, 
Drainage of bens an behiaae Pumping Purposes. 


La 
HYDRAULIC MACHINERY OF ALL KINDS 


The * DOMESTIC” MOTOR 
CaATAILVGUKRH ON APPLICATION 


HIGHEST AWAD, PARIS, 1878 


gaat Emery, 
Emery Cloth, 
Glass Paper. 


_ 4818 


bhi 





MANCHESTFR__ 


‘ 
jlast Ferry Road Eng Engineering 
WORKS CO, Loarrap, Hydraulic Engineers, 
Millwall, London, EF. Parkes’ Pater table 
Hydraulic Cranos, Lifts, ang Hoists Duckhanys 
Patent Suapended Weighing Machines. 6124 
Sec Illustrated Advertisement last week, page 14 


redgers and Excavators.— 


HIGHEST PRIZE AT TYNEMOUTH 
ror 
HYDRAULIC DREDGERS 


Brece and Batho, 


8 VICTORIA CHAMBERS, 5849 


WESTMINSTER, 8 W 
Ree Ulustrated Adv: rtisement last wock, page 2% 


L Sterne ted. 


& Co., Limited. 
Sole Makers of 


ENGINEERS, 
(lerk's Patent 


Qelt-S tarting 
Gs BKosize. 
HIGHEST AWARD, 


BRITISU SRCTION ELFCTRICAL EXHIBITION, 
PAKIS, 1531 


GOLD MEDAL, 


CRYSTAL PALACE ELLOTHICAL EXHIBITION, 
LONDON, 1592. 


Gitrong’s Patent Fer d-water 


Heaters and Purifiers, 
WitH 


STERNE AND WAINWRIGHTS PATENTED 
IMPROVEMENTS 


eee nee a el 


Fimery Wheels, 
Hy Machines, 
Spiral Springs. 
The Crown Iron Works, GLASGOW, 


The Crown Iron Works (Hollimwood), MAN- 
CHESTER. 


10, Victoria Chambers, WESTMINSTER. 
City Office and Show Rooms, 40, CANNON 
STREET, E.0 














10, Rue Laffitte, PARIS. 2583 








oyal Indian Engineer- 


ii | ING COLLFOR ae or'w T1111, Staines 


The course of study is arran t an epginoer for 
employment in Rurope India, or on Colonies Sixty 
Studonta will be admitted in Scptembor, 1ksh For 
competition the Secretary of State wall offur FITEEN 
APPOINTMENTS in the indian Panic Works Depart. 
ment and TWO in the Jodian Telegraph Ds partinant 
For purticulare appl, to the SFCRETARY at thi 
Collego "432 
Sr hr I TE A RN WRT TE SITE TO a ETT IEEE 


TENDERS. 


INDIA OFFICE, 
“with November, 1884 
INDIAN STATE KAILWAYS, 


BY ORDER OF THF SECRETARY OF STATE LOR 
INDIA IN COUNCIL. 








he Director Gcneral of Stores for India at prepared 
to rucciva 


Y['enders from such Per- 
HONS as may he willing to SUPPLY - 
THONWOTLK for BRIDGES 
TRON WOK for ROORING 
The Conditions of Contract may be obtained on 
application to the Director General of Btores, Indian 
Orifice, Weatininstor, 8 W , and Tendera are to ‘de left 
at hin Oifice at any time "hefore Two o'clock pm on 
Tucwduy, the 9th December, 18h4, after which no 
Tender will ve received 
A ANERCROMBIE JOPP, J ho 
burector Gentral of Storem 





pt is 





wee ae — - —_., es 


ROUTH INDIAN. RAILWAY COMPANY 





Tho South Indian Railway eed le is praparcd to 


ecene:) 
P [lenders for the Supply of 
HARDWART, STEEL By} en 
LEATHER WE LTING, OFLS and COLOKS, SUNDRIES 
and OF BICL FITTINGS comprined in Goncral Stores, 
STATIONERY and TICKETR 
Apecifications and Forws of Tender way be obtained 
on and after the [8th Instant, at the Company's 
Oftctus Tenders addressed to the Chairman Ay 
iurectora of the South Indian Tailwav Company, und 
niathed “lender for Atorea,’ or ‘ Statlonery and 
Tickcta,” a& the case may be, muat be left with the 
nnderaiyned, not jater than Twelve o'cladk noon, on 
Tuoaday, the {nd day of Dcarenber, 1884 
The Company isnot bound to accept the lowcat or 
ony Toder 
A charge of Ton Shillings (which will not ho re 
turned) will be made for cops of the respective 
Ape cifleations Ihy order, 
HENRY W NOTMAN, Managing Director 
Company @ Offices, 6", Gracochurch Street, 
London, 1th Navamher, 1484 y 231 


GREAT SOUTHERN AND WESTERN RAILWAY 
COMPANY, IRELAND 


EXTENRION —TO RAILWAY CON 
TRACTORS 








TULLOW 


The Dircetora of the Gicat Bouthern and Western 
Railway Company are preparcd to receye 


[fenders for the Construction 


of the EXTENSION LINE from Baltinglass in 
the county of Wicklow, to Tullow, in the county of 
Carlow, a tongth of about 10 miles 4 furlongs and 
sehamna, the whole of whieh ss to be constructed for 4 
siryte Hine 
The Plans, Aecbions, Drawings aud Specilcatrans 
nay be mecca at the Offices of Mr Ben sawn Fo RLRW NQ, 
CE, No 3 Dawsan Street, Dublin, on and after 
Monday 4th roxtant 
A Copy of the Land Plan, Lonaitudina) Section, and 
Bpeciication, will be supplied on payment of tive 
Gijneag, with s Schodule of the Kogince rs’ quantiticn, 
Whoch quantities wre not guaranteed, but given for the 
purpose of anabling contractors, who yrurd hase plaur 
do, fo oheek thelr awn quantitn «hy 
Tondors accompufited by eatimatcw enclosed in 
avaled onveloyea murked 'Tornder for Dvtcnsion 
Works,” avd addreksedl to the undersigned, must li 
delivered at the Company « Office, not later than Ten 
am ,on Fiiday, the (th Deccmitr not 
The Dheetor do not tiiad thomaelyes to accept the 
Joweat or ans Tender, nor will any Tender be received 
except accompantad by an estimate, both an Faris to 
be supplied oon applicstion to Mr Benjunin 
Floiny aga Ofce 
FRANCIS BOOORMSBY, 
Kingsbridye Terminus, Dublin, 
Thoth Novarmnber, 1SM4 


Secretary 


TO BOYLERMARKLRS AND O17 ins 


THE COMMISSIONERS | FOR PUBLIC BATHS AND 
WASHHOUSES jn the Parish of St Jamo, Weat 
miivater, are prepara to recede 


Menders for Providing and 


FINING a NEW CORNISH HOLLER of the 
follow ing desc ription — Internal diametar, 6 ft length, 
20 ft; thickness of plates at bottom of boil.t to extant 
of one thinl of surface, 016in , and of remainder of 
plates, din , thicknesa of holler ends, 2h ,strongthened 
with nogle brack« ta, pitch of riveta, Zin , diameter of 
riveta not lesa than 1) loin, diameter of furnace 
tubo, {ft fin, thickness of plates, 9 1Gin , to be fitted 
with not las than three Galloway tubes at different 
anglien, water apace betweats lottom af furnace tuber 
and bottom of bofler not leas than 12 in , diameter of 
team dot, oft Din bert, 8 ft , thickne«s, ¥ 1din , 
all to be of the hest Low moor ironand fitted with man 
and mud hele doors, two safety valvea >in diameter, 
Joaded to 40 1) por square ingh, steam atid water 
rauges, Liow off corks feod valve, steam stop valyo, 
urnacy fittiigs, Arcbarsa and damper geil hut not 
fitted until the setting Of boiler, working preasure 
being 40]b yx rxquare inch The teat will be required 
up to three times that amount All to he of the best 
Soran and single rivcttcd = Prioa to include 
supplying, delivering, faing and setting boiler, and 
leaving same fit on rauly for immediate wke at the 
Public Baths, 16, Marshall Street, Gelden Square, 
London, and the “ender to atatc what sum will be 
ullowed for old boilers (No 4 and No 6} tobe removed 
The holler house may be seen any morning on 
application to the Superintendent or Enyincer 
endcrs, mnder cover, endorsed “ Tender for Boiler,” 
to We addresaed to the undermgued and deliverid nt 
the Offices of the Commissioners, 16, Marsh vil Street, 
aforcanid, by or before Two o ‘clonk in the afternoon of 
Wednusday, the 10th day of December, 1884 
The Cammissionorado not bind themaalves to accept 


ENGINEERING. 


ed 


EMPIRE OF BRAZIL 


4 a 4 

[[\enders for Lighting by Gas 

the City of Rio de satus alll be irae at 
the Brazilian Legation, and at the Consulate Genvoral 
in London, on or befor the 28th of panier 1885 — 
For rtloeulars and Specifications pil to the 
BRAZILIAN CONSULATES GENERAL in London 
end Liverpool J 230 








a 











ea 


NEW LYN PIER 


a 


TO) CONTRACTORS 
Tho Nuwlyn Pior and Harbour Comtlaaieners are pre- 
pered tu rocelve 


f Yenders for the Construction 
of a CONCRETE PIER at NI WLYN, in the 
County of Cormsaall 
The Contract, Drawings, and Spr cifications nay be 
acen and Bills of Quantities obtained at the Offies of 
the knginver, Mr J oC INGuis, 18, Buckland Terrace, 
Plymouth 
endors cndorsed ‘* Newlyn Harbour Contract," are 
to bo aunt to the Harbour Othee, Newlyn, Penzanoc, 
not later than ith Decamber, 1634 
The Comimiasionors do not bind themaolves to arcept 
the lowest of any Tender 
(Signed), 
R. TOMAN, Scorotary 
Dated 15th November, 183¢ J 243 





TU ENGINEERS AND OTHERS, 


THINITY HOUSE, LONDON, 
Lith November, lagd 
This Corporation belug desirous of recolving 


[renders for the Manufacture 


and Delis ery at the Trinity Wharf, Blackwall, 


of SUNDRY STEEL HUOVE, of stated dimensions 
and descriptions, Notice is hureby given that the 
Drawings may he inspectod, and Forms of Tender and 
Specification obtalned on application at the Store De 
yurtinontat this hougs, on any day, te twoon the houra 
of Ten am, and Four p m ‘"Poenuders, sealed and marked 
outside “ Tender for Stecl Buoys,’ must be addressed 
is tho Recretary and dehvcerod at this house on or 
before Thursday, the 4th Decembor, and no Tonder 
enn be ontartamed that ja not made on the Form 


provided The Corporation doos not pled itself to 
accept the lowest or an) Tend Gy Order, =F Bon 
INULIS, Secretary 





TU MACHINERY BROKERS, CLOG BOLE MANU 
FACTURLRS, AND TIMUEI DEALERS 


MMhe Mersey Docks and Har- 
BOUR ROARD havea numberof WOOD 
WORKING MACHINES of gl rH modern quality, 
conalating of Saws, Clog-sola Making Machines, and 
Bending Machines, formerly the property of the 
British Tiwhe: Company, Luaited, which thiy are 
willing to DISPOSE OF 

The Machinery wil} be open for inspection from the 
14th to the Yoth natant, aud Tendera must be sent in 
to the underd,ned, not loter than Thuraday, the 4th 
proxtine 

Forms of Tender, with Condition of Sale, and 
Orders to view the Plant can bo obtained on applica 
tion ab the Othiee of the Deck Engineer, Dovk } 

By order, 
EDWARD UITTINS, 
Sec efars 
J oot 


Coburg Deck 


Dock Othe c, Liverpool 
13th November, 1884 





APPOINTMENTS OPEN. 





e * q s N * 

vil Service Commis- 

/ BION. FORTHCOMING EXAMINA 
TION ARCHITECTURAL DRAUGHTS 
NAN in the Department af the Director of Engiucerning 
and Architectural Worka in the Admiralty ot the Head 

Office (20 4%), 24th Decembor 

Tho date specified 1s the lateat at which applications 
can he recelved They muat be made on Forma to be 
obtained, with particulans, from the BKECMETARY, 
Cn service Commission, London, S W J 286 
fngineering Foreman.— 
WANTED, for Six Months, 2 PERSON accua 
tomed to Cofferdams, Tiuslering Cuttisga, and Brick 
None nccd apply but those who can kecp fair 
record and progress bookR Applications, atating 
wares, and reo bar ale by recent testimonials, to be 
Wednesday, the 20th inut —-Addross, 

46, Bedford 
J 249 


worl 


in not hater than 
J 242, Olces of ENGINHERING, Bb und 
Streat, f Strand, London, We 


Xashier, &e, for Mechanical 


EAtadiohvnk ntin R uesia , Loyiishman, but must 
know Girman thorongbly and have had osperience in 
Bookkeeping and gannral business Halary to 
comtmonce at £2huto £00 Une vceptlonablereforences 
required —Addreaa, stating age and qualifieationa, to 
EC J 26s 








COU Go) Mewara De ac ong, Leadanhall St , 





unior Draughtsman Wunted 


ina London Enginccr's Office , must bave had a 
Khop tranny  Addrees, stating oxporince and salary 
required, toL A atC HO May & Co's General A 
vertiong Othces, 74, Gr Graceehureh st, HC J 237 





ee 


epresentative fur S pain 
REQUIRED, hy Ibhotson Drothera if Co, 
Linited, Globe Sten! Works, Shetiicld a thorough 
knowledge of the Sheffictd Trade and of the Spanish 
and Franch Junguages indiapenaadle — Applications by 








latter only, addressed to the RECRKTARY st 
As gents Wanted, to push First- 
class MACHINERY OILS commanding a large 
and guccessfnl agile = Liberal commision —Addresa 
BOX 201, Pont Offios, » Liverpool HRS 
L ists of Berths Vacant or 
WANTED Sec “ENGINEERING REVIEW,” 
weekly Id —E & F N SPON, 16, Charing Cross, 
London , or r of all News Agente. 





SITUATIONS WANTED, 
wil Engineer's Draughtsman 


with a thorough knowledge of { bridge and rai! 


wr. a 21s RETR 





Fyzployment Wanted, by a 


middle aged man, ae Clerk, Minskosper, or in 
any place of trust willing to make himself generally 
usoful Good roferences,-—Addross, X Y, care of 
Harry Weetcott, 28, Budge Row, Cannon Street, 
London, EQ J 320 


Wanted, Situation as Assis- 


tant Draughtaman or Foreman in Agricul 
tural or Mochantcal Engineverlng Firm, has thorough 
practical experience, can abla firut class testi 
monials and references, age 26—Addreas, H i, 7, 
Hatton Park Road, Wellingborough, Nth Manta J238 


ondon Re resentative or 


TRAVELLER —SITUATION WANTED, by 
Advertigor, aged 85, enorgetic and axporienced WI 
engines, boilers, and yeneral machinery, good con 
agtion with engineers, builders, contrac tora, &c, , 
highest references ~Addreas, H, ¥ , (fices of EN 
GINBERING, 35 & 46, Bedfurd Htreet, London, WC J 249 
ac PE ES fi PERE er NEAT 

















a wee ee 





PARTNERSHIPS, 
Woheatl itley Kirk, Price, and 
biiabed 1850 


MECHANICAL VALUERS, AUCTIONEERS, AND 
RATORB 


ARBIT 
Albort Chambers, Albort Syuars, Manchester; and 
_____ 58, Queen Victoria Street, London, E C. 


Expgineering Firms of Good | #e 
PUTE, open to admit partnors or desirous 
of solling outright, are requouted to communloate 
with the undersigned, wh vo numbers of ollents 
een foe for such WHEATLEY KIRK, PRICE, and 
TY, 52, Quoen Victoria Street, Li London, EC O. 4026 
artnerships, — Gentlemen 
6 ears) dedirous of entering costa 
ininhed lngipeerng inal aro invited to commu- 
nicate with the un bp isyoc who have numerous bona 
fide establishmenta open to admit such _Referencea 
aregtven and required —WHEATLEY KIRK, PRICE, 
and GOULTY, 62, Queen Victoria Street, London, E 0 
o Civil Engincers in practice 
mi it) dernigned INVITE CONFIDENTIAL 
COMMTNIA AH Te Firms, or Gentlenicn of 
standing and reputo, who are oper te admit qualified 
Partners, or to sell outright 
WHEATLEY KIRK, PHICE and GOULTY, 62, 
b3871 


Queen Viotorla Street, "London, EC 





WANTED, &c. 





anted to Purchase, a 


uantity of 

GOOD SECONDHAND MACHINE DY, for the purpose 
of Brivan, Ginorr, and Roor CONBTRUCTION, sich ne 
Levee Prescuina and Surana Macwines, PLaying 
MAcHINKS, Lartirs, RAvIAL and other DAILLING Ma- 
CINNEA, STHAM and JIypRAt LIG RIV BI TERS 

PORTABLE nnd Ftp Sikam Exaixes and Berens, 
Bewnbinad Roina, OVERURAD Steam and Mann Tra 
VRLLF RS 

Rootimna and CoLnumNs for Snrps 

BSHAFTING, Riguska, and Levetiine Suana ond 
Buutks, Awtvits, Havens, and othar Toons, Wray 
bribe and Weianiwa MAGHing, & , & 

Send full particulars and loweat prices to~ 
JOSEP WESTWOO)D, 30, Great Tower Streot, 

London, EC J 2k 


pres ger—Wanted “to Hire 


for few montha, good STEAM LADDER 
DREIMIRR, of pood oapab ities , alao, in frat rate 
working ordur, threc or four HOPPE BARGES — 
Tormy and full’ particulars to JOUN JACKSON, Con 
tractor, ¥, Vie tora Chambers, Weatiminater J 246 


SS: cismometer. —- Wanted, to 


HIE, one for mcasuroment of Ground \lbra- 
fiona caused: by falling boles, heavy traiiic, &e Bul) 
valuo «leposited for xe urity — Address, J HODGSON, 
Guinera} Engineer, Commercial Strect, Newport, Mon 


Wanted, - Dugisconng?? 
Maroh 6, April 2 and 10, 1875, and Januar 
14, 1876 —Addrems, WE © MBE, 180, High Stroot, 
Vortmadoc, North Walex J Ong 


. Piagincenng.’ ”— Wanted, the 

Numbers for July 27th, August ard, ant 
Novomber USrd, 1846 Good ric pee —Addreas, 
A ft, 62, i2, Loddlge’a Road, Hackney, London J 258 


rr te 


Liss of Machinery Wanted or 


on SALE Pro ‘ ENGINEERING REVIEW,” 
weukly Id--E & F N SION, 16, Charing Cross 


London , or of all News Agenta Bt 
‘ j 
Fer Sale, One Pair of 
Compound Surface Condonsing 
MARINE ENGINES AND BOILER, 
180 HP Nominal 529 
J GILMOUK & CO, OO, Engineers, Glasgow 


Nor : Sale, ‘Stone Breaker, sIze 


121n, by Win Weight 2 tong, with Hall's Patent 
Elastic Steel ean toda ~Ap fy, 0 E HALL, 
btandard lron Works, Waahtord Rond Rond, Sheffield 5 bau 


or Sale, the Cheapest est and 


a Best IRON STOP and SLUICE VALVES nade 
INustrated Price Lists on applioation ~ALLEY & 
MACLFLLAN, Sentinel! Worka, Glasgow 1161 


fer Sale, le, “ Minutes of Pro- 


CE DINGS OF INSTITUTION OF OTVIL 
ENGSNEERS,” incomplete, eVola 1, I, IV and V,; 
complete, Vola III, XXXII, XLIM, to LXX, asa t 
J 245, Officus of FNGINERRIXG J 246 


kor Sale, Steel Launch, Twin | # 


SCREW (in progress and nearly finished), 55 ft 
lony by idft beam, ¢ft. 6in deap, draught 8 ft. 8in 














FOR SALE. 








engines 10in, and "15 in by idin stroke. No wood 
work fitted: can be shi Ia three sections; de 
aigned for high speed and light drau 


fhe sine F Bpec- 


finatinn and meas anniv toh TAT! 


[Nov. 21, 1884. 
or Sale, TwoNew Locomotive 


BOGIE TANK ENGINES, gauge § tt. @ in, 
oylinders 14 in diameter, 90 in stroke, four wheels 
coupled, 8 ft, 9 in diameter, and four cs, wrouget 
us ge ylindors, copper fire box, brass tubas t 
eclas, steel tyrea and axles, side tanks, 800 
ie ; awolng, band and steam brake , spark arreet- 
chimney, mado to «# first-olaas apecifination for & 
Colonial une and now not reyuired —For further per- 
tloulors a THE HUNSLET ENGINE CO,, Leeds, 
ork ELL COOPER, Eaq ,C E., 8, Pha Sencha? 
Westminster 


es Immediate Sale, at low 


prices fer cash 
Baconn-Harp, 
AIR COMPRESSON, on air receiver, 2 steam cylindors, 
Gin diam cach, air linder, 94 in fam, 
LANCASHIBE BOLL 18f 8in by 7it diameter 
Twenty HORIZONTAL and VERTIVAL ENGINES, 
cylinders from 8to20in dia + seeond-hand and new 
10 in TANK LOOOMOTIVE, by Fletcher, Jenninys, 
and Co , 4 wheete coupled 
HORIZONTAL ENGL 84 in by 18 In. with re- 
vorsing gear and wluding drum, 8 ft. 10 in Ly 8 ft 


10 

10 ton BELF CONTAINED WEIGHING MACHINE 

20 ton ditto ditto. 

EOLIPBE ROOK DRILL, on tripod and weights, and 
about 60 lbs Bteel Tools 

A ty ew9 HP CHAPLINS' LOCOMOTIVE. 


Fos ricos and ful} oulars to “ PHILLIPS 
MLY MACHINERY REGISTER,” Newpart oo 


(iter ffers Wanted for Two Lan- 


QOASHIRE ROTLERS, 70 lbs working pressure , 
ft long, 6 ft diameter shell double rivetted , 
flucs 2ft Yin diameter, welded In longitudinal 
tame, transverse wena formed with oxpanalon 
hoops ! raised manhole and mounting blocks, no 
met Delivery in barge on Thames reas Wool ioh 
wee J 241, Otheses of Exainsmrixa, 35 & 86, Bed 
Street, Btrand, London, W © J Qdt 


oem hese ahaa 


ew Tank Locomotives in 


Stock , four wheels coupled , cylinders 19 in 
diameter, 20in' atroke New Locos alwaysiny srogress 
THREE SKEUOND HAND TANK LOCOMOT VES, 
four and six wheels coupled , cylinders 12ip diamater, 
isin stroke, for Sole or Eilre 
40 HP Nominal SEMI PORTABLE ENGINE and 
BOLLER cowbined, oylinders £4 In, dlametor, 20 tu 
stroke, with reversing motion, pump, and Injector , 
working pressure 120 lbs (New, a Btook) — Pha- 














fo) 


toyraphe aml specifications u application to 
THOMAS VPECKETT (late Fox, elker Oa), ao 
Engine Works, Bristol J 240 


eu 


flank Locomotives, 4 4 or 6 
wheels coupled, Specification and workman: 
ship equal to Main Line nea.— Apply to B. & W 

WEHORN ve ineers, Newcastle-on- 
Advortinement, page esl __ 4004 


[ jccomotive Tank Engines 


always In mtook or —HUDAWELL 
CLARKE and CO. Railway Foundry uel Bole 


Makers of ODS EHS PA 
PULLBYS See Illustrated trated Advertimunent, page 40 








T ccomotive Tank Engines for 
Main Line Tra Short Lina, ferlea, esa 
tractors, Iron Works, Manufactories, &o, from 


bed inked ge ynes equal to thelr first-class Rallwa 
and laliy adapted to aharp curves an 
heavy Geadlenta, Wa always be bad at short notico 
from Messrs, BLAG , HAWTHORN, and Co, Loco- 
motive, Marine, and Statlonary Engine Works, Gates 
head-on-Tyne 16%4 


ngines, Boilers, Steam and 


Electric Launches (Wood or Bteol tee 
quickly , prices moderate —~HENRY TIPPING 
Greenwich, , London, Steam team Ship Contractors, &e ( ac G BN 


Or: Sale, New Hydraulic I En- 


GINE had » 12} HP with 700 Ibs proasure, 
automatic ay ustmont of stroke Offers wanted. 

ON SALE, New FIRE ENGINE, with two steam 
oylindersa 8 in diameter, 12in stroke , two double- 
action pimps, with barrels 7 {n diameter, I4in stroke, 
uxtro atrong in all lee contained on one base plate 

_8 & STOTT & Co, Engineers, H Haslingden od Te 


OF HP. Portable Steam 


ENGINE, high ciaass, new, FOR SALE on 
advantageous terms. A1é HP PORTABLE STEAM 
ENGINE, exoellent, second-hand, with two 6 ft. pau 
Mortar Milla and & 6 ft by 2ft. 6 ln, Baw Table 
complete —-For price, or to view, Mg Body to cama 
and STEWART, Engineers, Banbu 


(iompo pound Surface Gadee 





eee. a: 


sing MARINE ENGINES FOR SALE, cylinders 
10 In and. 90 in, diameter by 12!n stroke, he with 
Payton and Wilson's patent circular and 


double-ported slide valves and link motion reversing 
ear ~Address ALEX WILSON & OO , Vauxhall Iron 
Works, Wandsworth Road, London, 8 W Ww ___fal4 


A. Tweddell Hy draulic R Ri- 


VETTER for ere cue, A ap, complete 
and never been used flices of 
MHENING, 85 and 86, Bod Bedtord eee Be. Cc ise 


Anthracite Goal. Perfectly 


Smokeless, For Furnaces, Btationary Boilers, 
Nurscrieg and Amatican House Stoves Also Silica 
aah Delivered at any Station {n a Ste in truck 

8 or 10 tone Apply, NOR HERBERT 
oa nd CO., Llanelly ___9 82 


Modern. “Engineering Works 


to be LET or SOLD, situate in Midland 
County on onanal bank, and within collecting area of 
two important railway atations; about 4} acres of 
land (whieh oan be increased If desired); oxoallent 


—~—Ad 





buildings, with steam power, suitable for any engineer 
in OR PO eo ee ibee ae hills to W LEY, 

K, PRICE & GO ¥ 
or 52, or 82, Queen Vict Victoria Street, Tandon, EO, 7 ibe 1Bt 


Bowers { Boilers {! Boilers !{! 


The Largest Atock ta London of Ooenlah 
we Nesidoal llores 20s Tele 0 lee oe eee ve 
power,—F. BONS, South Loudon Boller Works, Long 


oe es 


_ Nov. a1, 21, 1884.) 


Se er, et —— 


PREF EMENT] 


Ru RR pepe en 





MANUFACTURERS OF 
=) Lubricating Oils 
Steam Cylinders & every description of Machinery 


ote, MANCHESTER. DUNDEE. 
DRON & LAWSON, Cranstonhill Tool Works, GLASGOW. 





Prioxk Lista on 
APPLICATION 


Pricna Lists on 
AP! LIGATION 





MAKERS OF ALL KINDS OF MACHINE TOOLS FOR ENGINEERS, SHIPBUILDERS, &c. 


pecialities ; Sorewing Machines, Taps, and Hand Serewing, hp pparatus. 
_ Sole Makers in this Country during the curroncy of the | Patent of DUDGEON’S TUNE EXPANDERS 4466 


BB. S. HIN DIE XY, 


BOoOURTON, DORSET. 


VERTICAL ENGINES AND BOILERS 


FOR ALL PURPOSES, 













is f Horizontal Engines, , 


Dy SAW BENCHES 


cule and Band, 














‘ it 








FREE ON APLLICATION 


London’ aa Rooms: 11 Queen Victoria Street, E.O. 


Where every information may be obtained 


LIBERAL TERMS TO SHIPPERS AND THE TRADE. 4076 





4965 


ee ee ee 


~ BILLINGTON & NEWTON, 


SOLE MANUFACTURERS 


or 


we CROWN 


TRAOL MARK 


PHOSPHOR -TIN, 


PHOSPHOR BRONZE, 
PATENT FERRO MANGANESE BRONZE, 
BABBITT’S & KINGSTON’S PATENT ANTIFRICTION METALS, 
PLASTIC METAL AND WHITE BRONZE. 
LONGPORT, STAFFORDSHIRE. 


Agents ee HAUGHTON & CO, 110, Cannon Stiect, FC 
North of Europo A. SING'ION & CO, St, Peter's Squarc, Mancherter 
Scotland: P. & W. MACLELLAN, Trongate, Glargow 








b15o 


rea 


ENGINEERING. 















This Illustration represents the tecth of a Sand Blast File, highly magnited 
dotted outhne shews the shape of the teeth before bey sharpened 





Used exclusively by many of the Principal Railways and 
Marine, Locomotive, and General Engineers. 
Specified in all the Indian Government 
Contracts for Files. The labour 
suved fc ons hour's 

actual ttng will more than 
repay cxtra (large for Bharpening 


Files su treated cuf much faster, 
work more frecly, and wear 


longer than the 
ordinary kind Ne 
SPR new 






ay These Fites may be obtained from 
any Sheffield File Manufacturer, and La 

Soclete pour | affutage dos limes, 124, Rued Allemango 
Paris, by specifying on orders for Files, "To be Sharpened 
by the Sand Btast " 


¢ dS, 


TILGHMAN'S PATENT SAND BLAST COMPANY, SHEFFIELD 


FOG) 


NEPTUNE FORGE, CHAIN, ANCHOR, ENGINE ano BOILER WORKS 


JOSEPH WRIGHTs.C? 
TIPTON?* 


OLE MAKERS OF 


BERRYMANS IMPROVED PATENT UNIVERSAL EXPANDING TUBULAR 


FEEDWATER HEATER 


THE WELL KNOWN Rpm a hfe ouTIrT 


BERRYMAN HEATER ¢eeeel ao 


AiR A Scum. ON CHAMBER 
AND 


INTERHEATER, 


ARE NOW FITTED WITH OUR NEW 
PATENT 
YPHON BOTTOM 


AND OTHER IMPROVEMENTS, 
SAVING 
rrom 15" ro SOP or 
COALS, 
BOILER POWER, 


WATER & LABOUR 
over [000 8010 


—— © ae 


SU/TABLE 
FOR H/GH oR Lon 
PRESSURE 
AND COMPOUND 


ENCINES vxhncscililliils..) 
SOLE MAKERS seve A] SPECIAL BEST BEST J. Wa ae a 


CRANE CHAIN 

















H 


‘ 
AaB. Bd 


JOSEPH WRIGHT 8 C*TIPTON 
THE BERRYMAN PATENT HEATER. 


ty 
be! 
“al fat 


THE BERRYMAN PATENT HEATER 


SOL MAE 2S 


: 
: bireton OC trey 


Ada 


CHAIN CABLES 


THEY HAVE NEVER BEEN SURPASSED FORSTRENGTH, UNIFORMITY 04 
DURABILITY, AND ARE MADE BY SPECIAL WORKMFN FROM IRON OF 
SPECIAL QUALITY, PREPARED EXPRESSLY FOR THIS COMPANY _ONLY, 








ENGINEERING tavrruewert? §— [ Nov. 21, —_ 


Sy eta —— cee ae ee 





ee ee 





THE STEEL GOMPY. OF SCOTLAND, Saree eal: AL. 


A METAL I85 BEING TALIS BRING LARGBLY USED UBED 
yon ALL KINDS OF 





EME TEID. 


(SIEMENS PROCESS). J a 
150, HOPE STREET, GLASGOW. | #7.=~ acancSnee Stow. 


MES 


INOOTS, seh SHEETS, nos, WIRE 
PPLY 





ee ee ee ee 


ACTURERS OF |THE WELDLESS STEEL TUBE GOMPY., 


Haga Hel Ont Bs, a, | ENUID OH? bat, mR 


eae = - a eR creme BOILER TUBE 


rL& WW. BEARD MORE!, 
PARKHEAD IRON and STEEL FORGE and ROLLING MILLS, GLASGOW, 
CONTRACTORS TO THE ADMIRALTY AND FOREIGN AND COLONIAL COVERNMENTS. 














STEEL PLATES, ‘SHEETS AND BARS|@ ions 
LRON SHEETS. A ie AND BARS 
FOR SHIPS, i are cc. 
ied pp Hotler a utra ne 
PATENT WELDLESS STEEL TUBES 
ie GomiUerion Gere For Boilers, Hydraulic Presses, Ferrules, Boring Rods, Bushes, Shafting, 
Boiler Eud & Furnace Plates, Flanged & Welded. Spectal Steal for Anti-Collapse Rin sh Welded Tubes. Couplings, Spindles, Collars, and other uses. 


ewoastle on ntwerp Pp 
Vellust, v/, Donal Mtraot HOLE BUTLER | Rotterdam, WillomakadeNo 0 Post. vanderBURG&Co eee : eaeetycs, AY Aue 


IRON AND STEEL FORCINOS OF ANY DIMENSIO 5 FOR MARINE Eevee ND 0 POSES 
IRON AND SPk aN Le eka oe at ee MANUFACTURE. MARE 
OR & Rip RAD 
London, 11, aueen ViotoriaKt, HC OW oo MAKTIN eae Hopte ‘ie NO 11 Wilh RUMP 5B32 r a hal? 
Ty Wm KELALY | A Capt KYAN 








ATTWOODS’ PATENT STEEL. 


ESTABLISHED 1862. 


STANNERS CLOSE’S STEEL C0., 


WOLSINGHAM, vid DARLINGTON, 


MANUFACTURERS OF KVERY DESCRIPTION OF 


CAST STEEL FORGINGS AND CASTINGS, 


Piston Rods, Slide Rods, Motion Bars, Orank Shafts, a Bhafts, Axles, Wire Billets, 
_Bpadesa and ad Shovels, &o., B28 


wee = ok - = ae eee ~ - nme eee 
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Gold Medajs Melbourne, 188!, Paris, 1878 First-Class Medals Paris, 1855, London, 1862, 


SHELTON BAR IRON COMPANY 


STOKE-ON-TRENT, sv 122, CANNON STREET, 
STAFFORDSHIRE a sira cummerneee LONDON, EL. 











HANSONS SPECIALITIES 





7 } Steam Pumps, Steam Engines, Steam Winches, 
— Steam Dryers, Steam Traps, Steam Reducing 
oe NS tie Sg Valves, Steam Purifying Apparatus for Boilers, 
. BRANDS. _ GRANVILLE Water Engines and Hoists for Warehouses. 


0 MONCH’S PATENTS AND LICENSES) wWiLLITAMm HANSON, 


With the EXCLUSIVE RIGHTS of APPLY ae za pI cARBORIC ACID ota BXTINGUIAHIN of Sait QUEBE C W ORKS, BR ADFORD. 
THE INTERNATIONAL | TECHNICAL OFFICE FOR CARBORIC ACID INDUSTRY, LONDON OFFICH: 37, WALBROOK. _ iio 





» Markgrafenstrasse 84, BERLIN, (See Mlustrated Advertisement November 7th, page 3!,) 


NOV, 27, 1604, } (SUPPLEMENT) BNUIN CBN INU, AVII 
a ce ee ee tar oe 


ESTABLISHED 1840. _ er oa 


LINOLEUM .s<s* MACHINERY. 


EREY Eowit BRAS} Cie. Fr, de Cciter Pass Bee &o. 
T. & W. SUMMERS, late SAVORY & SON, 


SOLE AND ORIGINAL MAKERS, 
____ 6 SLOVUOCESTER, ENGLAND. 


HENRY eels & SON, 


PRIZE ea 




















HOT WATER BOILERS, 


PIPES AND CONNECTIONS. 
IRON PIPES, 


&u, FOR 


Gas & Water 











HOT WATER 


AND 


Hot Air Apparatus 


— ERECTED COMPLETE —- 4204 











INTERNATIONAL AGRICULTURAL THE LARGEST AND MOST COMPLETE STOCK IN THE TRADE. 
serach - 185 Sed Mauchester and 


ee Liverpool 1867 
N. o- DB 1 AAD 
ae Hoyal 1s87u 


-~ 156 ‘ 
ree "(Clase “sm ima? : 


ay Catalogue (rates Hiaahea Price Book, Toth edition, Piwce [8 
Pacin (Clase 69) is | 


loyal Manches 
Myducy - - atv ter Liverpool 


elbourns 
(lad @ Alv ) aa) 


lar Liverpool VAUXHALL IRONWORKES, LONDON, 5.W., 





aples - (are Maint heater aid 

eate Pek vacpul (2) 1871 Pica eng 
Moscow (Gold) 1874 yeuhire 1878 fa. 
akugoow (Hilver) 1472 nt Wiand Bo- ae a 
wondaua (Annl } 1879 cloty (a) 1878 i A et a "y 
Hruteels (Ai! vor) 1876 Royal Cormeal! 1877 fen te 
Bruasels (Hrna,) 1876 AVA Pebeae )i 

i ita ‘ 


MANUFACTURERS OF 


The ' VAUXHALL” Donkey Pum The “EXCELSIOR” 
Direct-Acting Gib. 
HIGH-PRESSURE SCREW ENGINES, COMPOUND SCREW 
ENGINES, Patent SURFACE CONDENSING ENGINES, 


PATENT PADDLE ENGINES, HOIsTING MAOHINERY 
oO" 4212 


Manchester (Quld} Bucy Prom Bulentific Induatry 1876 Min Institute of Cornwall {@l)l ver) ‘Tt 188) 
Yorkshire Fine Art aud Induatriat Bxbibitien 1870 NE t Marine Engineering, du. (Hilver) TRAE 
Awsterdaw Iutenmtiouwl Agreultural Bebibitlon (Gold 3 Silver and | Bronse) Nga 


PATENTEES AND SOLE MAKERS OF 


POOLEYS WEIGHING MACHINES 


Vor al! Commercial, Manufacturing, Railway, and Mining Uses Adapted to the Standards of all Nations 


Works: ALBION FOUNDRY, LIVERPOOL. 











Floct Btrest, Lonpon, KC Fennell Street, MANOHRATRA, ILLUSTRATED PRICE LISTS ON APPLICATION, | 
Postarn, and High Level Brdyo, NawWcasTLs ON TyNn Riddalw Road, Dskay rere 
Comaiurcial Street, Nuwport, Mon Albion Works, McAlpine Street, Guaseow 846 844 








PATENT EXPANDING MANDRELS 


To run ino Lathe Centres as ahown 


PULLEYS, BUSHES, GHARS AND COLLARS 


Cau be tured QUICKEIC and ThE FR than on solid Wandrels 


7 BOAZ’S patent dasa TUBE CLEANER 


ruta SCRAPER $e ackinowl od by atl tha laading 
Fryiveto (o bedhe moet durable aul effevtive Mornpor 
ie las evn bean brought before thalr note 
fn ordering plu we state tiskle Pe teter of tubea 
— FRICE LIS 


: Lpta a ae pin ya Sin an spin ae a a 


WORKS -~ 29, WEST INDIA Dock ROAD, 
LIMEHOUSE, LONDON, E_ 6286 


FRANCIS. "BERRY & SONS, 


SOWERBY BRIDCE, 
ENGLAND, 


| ie 





Our kxpanding Mandrels arg 
applied to 





LAD EES, 


' “ Milling & Wheel-Cutting 


MACHINES 
Sized, to hold fiom gin to Gap 
= 4004 


USED AT THE ROYAL ARSENAL WOOLWICH, AND BY MANY MACHINE AND TOOL MAKERS 


H. B, BARLOW & CO., Engineers, Cornbrook Works, MANCHESTER, 




















Lee Te ace ae gal " eae LA A [ EB 
a Leelee Why Mi A rr cen Pee alge — oat rea 
PLATE BENDING MA MA | = Wo chine Tool Makers i Nan Mytcke lity of the J ancnste: Steam) a Seacive fat ‘ ' Head DISC VALVE at Sieaiilleauf the ee Me hee fansite 
CH NE. the QUICK THREAD BKOTLFYW biotion wo mt ‘Thin Valvo ie anterg aL wnomettas 
CANNOT Site me to tte meat lis very yr tw sat In ae it vaiaies for oy peal wud « = Be Vhiw chim lamt,e ene tho we a w ili 
wris are SREY SIMET PE and baayy sy ee Tt wler Role suc Wally alva vente panes he 
wo) aT Ue Tioge dhe sulie would by vittuaef the GU MOKRNERP OF LILLE Sf hw TUK wet yak oyna Int wf thitet BteALa 
fine wes ne oved tor alveliniiia the an at Baie with which L tested Meer A HAAGKE & (4 Ale VWo“Anal ¢ ae mitt mt Ulew 
reat en ye omtat Matal braces {tia mt tho Agricultiuml Hall Loudun They mate with EU aL Lk\ mud 
FRR ICT) ae ue of the traps sure sents put ti a severe test in dnmaning the DIRTY Beene ‘ wee tal by the Mtenn 
cd] 9 Fi lteg ltiy Wie muliachmlte the eter dupely Plyen dba util 11 ape ofthe wane cunstructl ou wepes efeel vith RURE RING 
GBA to ditteront parte ct the Hall and they as woll as ee Sai Lrapa nb Mesers Han hoo "Hbaid wile wie ation NINE RB 
GENERAL METAL WORKERS AND ENGINEERS, RUPTRDIY durin, the whole tive uf the Kabilition aod gave FNPEGH BATISBAC LION (Mi, ued 
DoD. EF... OLAREH EL M.I.C.El. 
Head Offices & Works} BIR M IN VG HAM. (GRANVILLE STREET. ee 
LANCASTER AND TONGE, 4385 


_Enginesrs and Bmasfoundors PENDLETON, noor MANCHESTER, Patentece and Bole Makers 
DN a 
Received PRIZE MEDAL at the Smoke Abatement Exhibition, Bonth Kenmngton, London 


PEOCTORNR’S 


IMPROVED PORTABLE § SCREWING MACHINE 


—o0o— —o-— 
ne =, Patent Mechanica’ Stoker 
PRICE LISTS PRICE LISTS BUFFER SPRINGS & BUFFERS 
APPLIOATION. APPLICATION. ENTIRELY DISPERSED WITH, 
eee . WORKS NOISEL@SSLY. 
acess ay sain m a ste = — Will apply the Stoker for Twa 





Months upon approval, 


Over 1000 Boilers or 00 Furnaces 
have been sup) he th these 


Jag sf AT 
pare ae ", i amd cit ca sa a 
AMONG OTHERS WILL BE FOUND THE FOLLOWING ADVANTACES : 


Justantancous release of pipe when screwed by 2 simple operation, thus dispensing with 
the slow 1eturn motion which has hitherto been a vexatious delay 

A powerful self-contreing pipe holder, which will yaip 2-in tube as firmly as 3 in., without | ft 
distorting its shape or sphitting it. 

Simpheity of the screwing oe wherehy the most inexperienced can gorew any 


ers 
Over 200 Machines now working on 
the Continent 


The suave Cheapest, and moe FMicient in the 
t 





4 3 e saat arke 
size of tube, and to ond length of thieads, Mw ey 7 4 yp we: ae beta at Will guarantea to produce more Steam with Isa 
An arrangement, by which the dies are instantaneously readjusted and arc made self Ht Jap | Coal than can be done by hand firiny 
centreing, so that accuracy and umformity of size is assured ant ot Sian er = No drilliy, of the Holler to tla it, the Lolts that hold 


the ordinary front aru used to fix the Stuker 


The Best Material and d Workmanship is used throughout. 4216 J. PROCTOR, pee & M AKER, 
London Office and Pattern Rooms : 41, HOLBORN VIADUCT, £.C,'HAMMERTION IRON WORKS, BURNLEY, LANCASHIRE, «= 





_ XV 


Coutractora to H M 
Gaoverniveub 


Sok PATENTEKS 


Short Cut Strap Butts 
and Strapping for 
Home and Export 


\ \ WATERPROOF PUMP 
BUTTS, aC. 






AND 
MANUFACTL RELS OF 


ANHYDROUS LEATHER 


~ 
Powe ee we 


COTTON BELTING. (CSS Aa rere Geral are amped ith 
LEATHER HOSE, F our Roegistured = Trady 


1 Mark, without whigh 
none are gonuine 


E. 
without Crom” Jointa, any LATA BLIOU MN) 1800 


width, and to trans Pres and Testiinomals 
any required HP Free 5078 
Ruecrkie EXIaerion oe ee Boltung: wae ot work at the Royal Aquarium, trananitting up to 180 HP 


—_ aes rs 





pee Sr 


Se 


is ss as Sit ee ons ini 


wee 7" 
a= a 








lf Diituefeowa a Sree q iN 


use i.e 'BOLFON > RANCASHIRE <9 Stet 


4 


a a ae 





er 


oe 


JOHN & JOSEPH HUGHES, 


(Estab 1830), Dealors in Metals and Manufacturers ot 








yen er es 


CASTINGS r 1 BRASS GUN-METAL, AND » PHOSPHOR BRONZE, 


Mill Gesseas Railway Wagon Brasses, &c. 4037 


_ ALBION METAL WORKS, WOODCOCK STREET, BIRMINGHAM. 


= + eee een — ee eae ~— 


IMPROVED PORTABLE HOISTING ENGINES. | 


IMO NIAL. 

ie by, Divert Sreearr, Port ADELAIDE, 
Z)ut Septumber, 1441 

Tman Six, —t have much pleasure inc ertefy ing that the(s) hive No 7 Malvillo's 
Thott Pryies whieh any pourany bought from you sore tine apo are eiying 
tier, satisfaction They are emdly worked, and doa lirve amount of work aba 
Winn cont focan confldanatl, reconunend them for Wharf purposes 

fant, yours falthfully, T A UROCh, Sceretars 

To W M MREDNVInIR, kay Port Adidlatde Dock Company, Lhinited 


ww. MW. stage rarer Ton tr Aart amen 
ENGINEKR AND IRONFOUNDER 402 


SINCLAIRTOWN FOUNDRY, KIRKOALDY. 


WM. FOSTER AND CoO., 


LIMITED, 


WELLINGTON FOUNDRY, LINCOLN. 





DOURLE 
CYIINDER 





TES 
Port ADK AIDE Dock COMPany, 





HORIZONTAL & ane 


FIXED ENGINES 


Boilers of All Kinds. 
on THRASHING MACHINES. 
Ay CORN MILLS. 
| SAW BENCHES, &. 
SECOND - HAND ENGINES. 


CATALOGUES & PARTIOULARS 
ON APPLICATION 





HAYWARD “TYLER AND” 







4448 For Packing Loose Materials into Bales, 


ENGINEERING [SUPPLEWENT) {Nov. 21, 21, 1884, _ 


a rn et i 


The PATENT ‘ANHYDROUS LEATHER Co., “Portsmouth. 


we 





a TS PIMC a 


CHARLES FRANCIS, SON & Co. 


CEMENT MANUFAOTURERS 
WEST MEDINA MILLS, NEWPORT, ISLE OF WIGHT. 

Offices —17, Gracechurch St , London, (Established u wards of to seers. 

ortland ant according to the of Wo ke T 
And oxtanalvely used 10 the construction of Bpithesd Forts amd other large Rahnlnaite hoth for the 
Hone kad pearly every Foreign Govertuen 

rim 64 Roman) Cement, 

Particularly adapted for Hydraulic Purjwaes, nore partivularly where diitck setting la nequired much as 
the Mieak water at Aldernsy and the Digue at Cherbourg, where uiuany thousaiul tous have been used 
Dusan A J ALDRICH, 15, Talbot Place 
Cork THOMPSON KROTHERS, 20, Winthrop Stroet, 
Becrast ' CLOTWORTHY & CO 34, $4, and 42, Tomh Ntroot 
Su0TLAND OURRIE &CO , 27 Wellington Hireut, Gl 
PurgoctTin A G ti ULERY, Voutis Stores, Sutton } 
Pasta W F RICHARDS, 6, Rue Santoull 
Rorapwaox J L B OY8O ON, i a7, Huo Saint Hemal = 





AGENTS 


Dronse Madal Tonto, Aces 
old Medal Havre, 
Highest Award, Parks, 5 ee 


Tre DARLINGTON STEEL & IRON CO., im 


BESSEMER STEEL RAILS from 10 to 84 i, per yard, 


STEEL AND IRON FISH-PLATE 


PATENT FLEXIBLE, CLIP, ANGLE, AND OTHER SECTIONS. 


—— ROLLED STEEL SLEEPERS. — 
STEEL TRAM RAILS, A SPECIALITY. 


STEEL ANGLES, TEES, CHANNELS, 


BULBS, and BARS of other SECTIONS, 


For Shipbuilding and Constructive purposes. 


Guaranteed, 1f required, to stand the Admiralty or Lloyds’ Tests. 


STHEL CASTINGS OF ALI DHSOCRIPTIONS. 
LONDON: 3, VIOTORIA 8T., WESTMINSTER ABBEY,S. W. 


Mosars. THOMSON & BROWNING, Agents. 


fies janoues 27, CORPORATION STREET, 


Mosars. BARNINGHAM HAM BROTHERS, Agents. — 








PATENT VOLUTED FRESHWATER CONDENSERS 


(SANCTIONFD AND APPROVED BY THE BOARD OF TRADE), 
BCALE 121 FOOT 
MOC L TOME wate OUTLET 


For Emigration, Troop, Passenger, and Oattlo Ships. 
ALKU 


SURFACE CONDENSERS 


FOR ENGINES, REFRIGERATORS, BREWERS, &o, 
MMALIIAL AND BRST IN ONE MARKE 


}: Made cathrely a Mine a i | Coupe r, BREE oer ” WOUGITHER, 
z ith 4 hl Bitctin 





3 ta Hunn PA yadda 


Pel taae ese tae 
te stay Da died eet ‘ brine He ig lit 
7 in hy vrs m THO bahim by 2h oa 
er tian oby 16 to bi 7 wi i a i 
AAAI 16d dus by Md ditt 


Thin quantity zs guaranteed portectly ‘cold and tit ts al "at fault 
The Highest lELD wut Proe Lasts on OW to 
| 


SUFFIELD & 


¢Coppersamiths and Sole Manufacturers, 
JAMES STREET and Caan STREET, 
COMMERCIAL ROAD EAST, LONDON 

— Telephones No 6307 —— 


REO 








6393 


Feed Wate: Heaters made on the same principle. 





UOT PRESB, Pon ee eoriet as 






84 & 85, WHITECROSS STREET, @ ae 
LONDON. , i 
MAKERS OF 1 ite 


Neo 


ard 


—) 





HAY, Ione, 
TALLOW, OIL, 





= 7 
ee ae 
-— | 
= . : 
st ‘ = 


WOOL, 28, 
STEARINE, ng 
TOBACOO, i 

ke. 1 

CONTRACTORS 

TO 


AL M. GOVERNMENT. 


4230 For Extracting Ol! fram Oastor pate 


(AUPFLEMERT] 


Nov. 21, 1884.] 


eee ee en nanmenmmmmmtnnditatiienineimnlien 








66, 57 & & 1, 
HIGH STREET, 


AND 


LEATHER FIRE L1O8E, 
Pump and Hydraulic Teathers, &o 





FRED® ie MEAD & CO.’S 
PATENT “BAGLBH” 


STEAM PACKING, 


Self Lubricating, durablo, and of low price, for Loce- 
motives, Stuam Hammer, Mining Pumps, &o 


Office: 65, Watling Street, 
Works Kenninuton Roan, Lonpon, BE 
Anup at PruapaurHia, U8 A 


EMERY AND 
EMERY CLOTH 


Manufactured by 


ACTON & BORMAN 


18 UNSURPASSABLE. 





BORD 


72, SHOH LANH, LONDON. 





SUAKRPLE'S IMPROVED 
HICH SPEED AUTOMATICALLY-COVERNED ENCINES 
From ¢ to S50-Horse Power. 





For LEY. and and particulars, apply to 


HENRY COLEY, Mansion House Chambers, 


11, QUEEN VICTORIA STREET, B.C B30) 


JOHN BEATSON & SON, 
#0e, ST, MARYS GATE, DERBY. 








_ oi bel ohies RAILY of all sections, from 10 Ibs. to 86 ibe, 
w perfect now slightly defective or second hand, 
ith Fah platen, Bolte, and Nute, Chaire, Spikes, aud Pointe 
nud Crossings to matoh, Mepes required 
hae fat Tron Wire Toournctive Engines, & 
‘lates, Bheata, a0, "teal of all kinds rig’ ire of all 


all gonad at all Rallway Atations aud Porta in Great Britein, 


ROBERT MIDDLETON, 


BHEEPSOAR FOUNDRY, LEEDS, 


BUC CRKNOR TO 


Messrs, John Bingley & Co., Harper Street, Leeds. 






a RAULIC PRESSES 
wane overy description and sizy 

< PUMPS for Hand, Belt, or Steam Power 
: MPRAULIO LEATHERS 


$F. NORRIS & C0.. HEPBURN BS GALE, Limited, 





~ |FOR COVERING BOILERS & STEAM PIPES. 


JOHN OAKEY W SONS, HODGKINSON & CO., i 


5128 


ENGINEERING XIX 


<e WEBB & SON, 
7 x\\ TANNERS, CURRIERS, 


GLOVE AnD GAITER 















































TANNERS & MANUFACTURERS OF 


LEATHER MACHINE BANDS, HOSE PIPES, 
WATERPROOF PUMP LEATHER, 


AND ALL LEATHER ARTICLES FOR ENGINEERS’ USE. 
LONG LANE, SOUTHWARK, LONDON. 


oe ee ee a 


LEEOW’'s 
aaliaal PATENT NON-CONDUGTING COMPOSITION 


For COATING BOILERS, STEAM PIPES, and other Steam 
Heated Surfaces. To prevent the radiation of heat, save fuel 
incresae the power of ateam, and keep the stokohols and 
engine room cool IT WIL AT ONCF SHOW A LEAK, 
If CANNOT CATCH OR COMMUNICATE FIRE Used by 
Mm +FEM Government in the Dock Yarda, &o , &e Throe Toilors 
m@ oovercd with this composition, will do tho work of four not 
covered May be seen where it haa lwen in use far twelve 
and Ufteun years = Kallmates given 


F. LEROY & CO., 


Gray 8t., near Philpot St., Commercial Road, LONDON, E. 
Gniffith Street, Lower Broughton, piaachester, and South Shore batiei Gateshead on Tyne, 


5016 





— ——— 


12 First-Class Medals 
AWARDED. 


— =< 


Combs Tannery Stowmarket. 


Prue fists and Terms on application 


fod 


TUCK’S PATENT PACKING 


For Bteam Engines, India-Rubber Valves, & 
THADE MARK 





TUCK & €0., LIMITED 


Beg to call attention G tha 
annaxel = Traje Mark which 
fu future will appem:  upeo 
each | hof TUCK B FATENT 
A PACKING, aa alan upon the 
alves = ( quality) 
Aliest India Hubber  Biffer 
Hose, Tubing Handing, a: 


Contractora to tha 
Admiralty 








WF. BEREBEE=ELD’S 


FOSSIL MEAL COMPOSITION 


(NON-CONDUCTING MATERIAL) 





4 





BEO4 
Lonpon 116, Canwon Ar, EC Lrverroo. 62, Ciaran 
St Cakviry 108, Hore Doown Worna LaMarti 


sereperey BELDAM'S 








Brought ont in 1878, used already by many thousands of ateam vsera all over the world 
TWO MEDALS AT AMSTBRDAM EXHIBITION According to tests imade by Mr pp 
K Clark, the cufment teatlug engineer, one owt of Fossil Mcal Composition applied to 


Arade mary 











team Fi co Which are exposed to the weather, and working aah and aiyht all the yenr CATFNT 
round, will ASE 1h to LU tona of beat Welsh Steam Coal Used in largo uantetig by . 
HW OM ’s Government in the Doe kynacds, &e , after RECENT trial in competition with all Metallic 
other Covorings used hitherto Bee Report of Trial in imsuc of Sept 2Zlat, 1KS4 
21, LIME STREET, LONDON, E.C : and 
A. HAACKE & CO., 72, REGENT ROAD, LIVERPOOL, ENGINE 
SoLR Aakats — kor South Walesa and Monmouth W H CULLEN, 2, Gordon Rout, Roath, Cardiff PACKING 
For Scotland GROG WLAL, 35, Queen Street, Ulasgow 6264 
ess Is tho Best and 
fl ae for 
very higo Steam 
For covennug Steam and and Hydranhe 


KEENAN’S  wsstm 
PATENT 
NON-CONDUCTING 


PAPIER MACHE giant 
MATTHEW KEENAN, 


SOLE MANUFACTURE RR, 
ARMAGH WORKS, TREDEGAR ROAD, NORTH BOW, LONDON, E. 


me ee cs eos 


BINNEY & SON, 


eb STREET, wae ROAD, LONDON, EC. 






zs aa ga ak Ciro 
tt provonts the radiation of| DELDAM PACKING & RUBBER C0., 


heat and condensation of steam 
and effocty a large saving in fuel 
and labour Tt te the only Com- 
yomttion not affected the 
eather or Wet, and 1s the 
only offectiva non conductor, 
It adheres to vessela of avery 
shape and in avery position, 
without aby Etienne! castings 


77, Gracechuroh St., London, E.C. 4:45 
a 


PETER M*INTOSH AND SONS, 
120b, Stockwell ie Glasgow 


TANNERS AND CURRIERS. 


Manufacturers of Lanthar Atinp 
ted g aud Fire ie e Nose fipes 
"un p Butte Hydrauth Leathers, 
ide Ropes Hand Daath id 
Mee Aprow Hideo all kitileof Lanther 
Metan fur Mechanical burposos a 
va 


age palit on home orters 
INre Kup rt ordere delivered 
aes pe A frow at ablpplug port 








a Tint of Paferwes Sac ee "th 
application fhe 


0] 
ios Crnner & Currier, 


SOV ERBY BRIDGE, 
ENGLAND, a 
Manufacturer of IMi HoVED 
SQUARE LEATHER 
MAIN DRIVING 
ROPES, 















furtable Prrgrmean Dd oerds 
Single VMoirw Thre doo ve ong 
MENGER HEFLTENG, 







anBi 
















50, West oaatt ‘Btrest, ne ENGINE PACKING, Hae Tlidea an ee That (‘urrel 
GLASGOW. Fuglish Short (ut Bra Butta 
ENGINE OILS. ne ar nee nearer tien 
63, Broad he scree i ylin nice Estimates & Prices on apple atiott 
BIRMINGHAM COTTON WASTE. 


IMPROVED HAND-WORKING TAPS 


JOHN H. WIDDOWSON 


(14 years Manager at Sir Joseph 
Whitw orth’s and Co ) 
ENGINEER, Manufacturer of Kerewing Apparatus 
4390 | Working aud Machine Tapa, &, to Whitworth's 
eT ee oe Standard Threads and Sizes, 
Britanuia Works, Ordsall Lane, Salford, 


MANCHESTER 614; 


Lists Frag ON APPLICATION 


COTTON BELTING. 
KENAMELLED GAUGE 
GLASSES, 


Shippmg ord rs 8 promptly ablonted te 


22, Wellington Street, 
LEEDS, 


OITY DEPOT 
62, Queen Victoria Street, 
LONDON, E.C. 
ae on apphe ation. 





Pricw 





MAKARS OF 


GENUINE EMERY, 
EMERY CLOTH, 
Wellington Mills, GLASS PAPER, 
LONDON, 8.5, BLACK LEAD, &c. 


HIGHEST AWARD 
Philadelphia, 1876. 


6206 








Every deacription of mele OHAIN to Sample 
ORDSALL PATENT CHAIN “WORKS, MANCHESTER 


XX E ___=#N GI N E ERING. __Borrummes) Nov. 21, 1884. 


HEALTH EXHIBITION, |“STANDARD" STEAM BOILING NOZZLE 


HEATING OR BOILING BY STEAM. 


a The objuctionable nome when boiling by steam ia entirely done 
away with, and the liquor Heated 
oiled QUICKLY, ECONOMI. 


or panies 
CALLY, aud SILENTLY, —- 
bot 1 YW 8 8 Ain ply 
50/- BO/- BB/- 100/- 130/- 176/- 260/- - 
a NowmRous TRSTIMUNIALE. 4901 


HAVE BEEN AWARDED PIGKING, HOPKINS & CO, 


THIRTY MEDALS, < 







EE SUERTE ENE 


OF WILICH 


TEN are GOLD, 


FOR THETR 


VARIOUS MANUFACTURES. 


bas 


All recent Improvements perfected. 


BLOWING FANS. 


For Smiths’ Fires and Cupolas, Drying Yarn, Grain, and other su 
stances § increaaluy draught in flues , Forolng Fresh Air, & 


EXHAUSTING FANS. 


For Ventilation of Milla, Grinding Rooma and Sewers, for Drawl 

off Dust, Stive anid Foul Alr For Condensing Fumes ‘and Noxio 

Vapours, and for Drying Substanoes by hot or cald As 

arrangement for Ship Ventilation, with combined knyine  Ruita tal 

Kogines to drive all alzer = All aizes kept in stoak 1 partioula 
for any proGusa on application 


COLLIERY VENTILATION. 


REaPVIZD PFPHRICFS OF WEE 








ALLEN PATENT GOVERN OR | Been oi enbie eet ot aerate ant 
‘Sale, FOR STEAM ENGINES. The Bole Makers and Propioton cael se and of Schiele’s Pate: 


me 





0: 








Trade Mark. 


HIS GOVERNOR developes the Uruost Power, givos C. SCHIELE & C0. (THE Union ENGINEERING Co, 


Unirormity of Srxkp under varying loads, and 2, OCLARENOE BUILDINGS, BOOTH ST., MANCHESTER. 


EvcoNnoMIKES For, Awarded First-Class Certificate & Gold Medal at the Calcutta International Exhibition, 188 


ahd Goinone = CEO. agra neeert ery & Co. 
WIRE ROPE WORKS, WAKEFIELD 
WHITLEY PARTNERS, Makers of all Descriptions of ROUND and FLAT STEEL and IRON WIRE ROPE 


RAILWAY WORKS, 4386 CONTRACTORS TO THH ADMIRALTY. 
124k, HUNSLET ROAD, LEDS. SOLE MANUBRACTURI IS O8 


“ie — _HUNSLET ROAD, TA LANG'S PATENT WIRE ROPE 
THE LOWCA ENGINEERING COMPANY, LIMITED,) ty naw 








(Lato FLETCHER, JENNINGS & CO 
ENGINEERS pe ] SOLLER. MAKERS, 
LOWCA ENGINE WORKS, WHITEHAVEN, 


—— MAKERS OF —— 


LOCOMOTIVE TANK ENGINES 


Of all Sizes and Gauges, from 18 inchos. 


WINDING & HAULING ENGINES, PUMPING ENCINES 


ROLLING MILL AND STATIONARY ENGINES OF ALL KINDS, 
BLOWING HNGIN |S, 
AIR COMPHESSORS, VENTILATING FANS, COAL CRUSHING MACHINES, SCREENS, 
VATORS, HEAD PULLEYS, AND ALL KINDS OF COLLIERY PLANT, 
START BOIL. xm THROM & SS TEE X.. 


Telegiaphie Address —"“ Louwea, Whitehnuven. di 6155 





HARTLEY & SUGDEN, Lmiteo, 


ATLAS wen 


H. f\ L, [ ith f\ xX Awarded Royal Agricultural Society's SILVER MEDAL, 1883. 
9 | PRIZE MEDALS received from every Exhibition at which our Machinery has been Exhibited, vi: 
MARKERS OF LONDON, 1861; PARIS, 1855; SOCIETY OF ARTS, 1865; LONDON, 1862; DUBLIN, I865. 


Vertical Multitubular WILLIAM MUIR & Co. 


\ | F AN BO) | | FR 6 BRITANNIA WORKS, SHERBOURNE ST., MANCHESTER, ENGLANI 
MANUFACTURERS OF 
MUIR’S IMPROVED HOLLOW MAN-| Special Brass Finishers’ Lathes, with Oapei 
DREL LATHES, various sizes, with Capstan or tests and Guide Scrow Chasing arrangement 
Foot Lathes, 61 to 12in centres, Bingle, Dout 

















Turret Resta 
ALNO ’ or Four I atont Treoadilos 
UC HINGS. verticnton, ec Nery a Power Lathes, fin te72in centres, all dencriptio 
ORDINARY VERTICAL BOILERS most maseive construction, for Marine, Locomotive, Hanson's Flanging Machines, for Flang’ 
: and General hoginecrs a Nie Patent t Rivetting M 
=== ALFRED MUIR'S PATENT MILLING | Jordan's Patent. Multiple Drill gM 
HOT WATER BOILERS | fiiciiore workin lew tive than any other Gntiors | Chines, for Boller Bhalls an ola Vi Kings 
eee SD EUS ASNT ONE RE pia Bning Machines, 

an L 4 - Edge Plan! Machines 

HOT WATER VALVES, CHINE, for Bolior plates, &o Apocial Machinery for Rifled Ordnanc 


WwW HURE’S PATENT UNIVBRSAL MILLING anOUr Plates and Small 
SLO COMBU S TION STOVES. MACHINES, with two Spindlos—ony to work Spat Machinery for Sewing Machi: 
v poe y and the other Horizontally 
& Oo have In their extensive STOCK ROOMS (at Manchester only) various sizes and descriptions 


HIGHEST AWARDS AT ALL THE PRINGIPAL EXHIBITIONS. takes Planing, Shaping, Drilling, slotting, and Wheel-cutting Machines, Bugle Grindstone Troughs, a 


= Double Grindstone Troughs upon their Patent Principle. 
Priced Ulustrated Catalogues free on application. 4048 LONDON ADDRESS 3, WALBROOE, H.C. 


. 
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SS oe nee eens ome oe, ee eee MT Fate ee ee es SS ee ee ee a ee ee 


MNTSAA) LE AD GLAZING. 


Section of a Sash- bar before and after 


Ce eecy NO IRON, ZINC, OR PUTTY USED. “yo"cituerne 


FOR ALL PURPOSES 





Ce sie ‘CollpREssOR 





AAA TON RHP 8 _ Meh hE Le EE 


No Special Contract required for its 
aaOntem 


wei ee 


SUITABLE FOR ALMOST “UNIVERSAL 
APPLICATION. 


N,B.—The Lend Strips, which are the special 
feature of this System, require no Skilled Labour to 
fix; breakages can be repaired by anyones, and ALI 
OUTSINE FAINTING I8 DISPENSED WITH. 





Write tor Prospectus and 


SOLE MANUFACTURERS OF THE PATENT LEAD STRIPS Testimonials 


GROVER & CO., Ltd., Engineers, &., Britannia Works, WHARF ROAD, N. 








LINDSAY BURNET & CO., 


REOORE PARE BOILER WOoRES, 


TEUROKAPING ADDF As— 


“BURNET,” GLasaow | Gov AWN, GLASGOW. ¢ 





Constructed entirely of Sie aa Mild Steel , all flanginy, 
and rveting done by hydraulic machinery , and rivet 
holes bored out with twist drills, in cvery way o firat clans 


jo 

Price includes Uptake and Funnel, Man and Slud,c 
A bole Doors, Furnace Front, Bars and Bearers A Lioyils 
Hh certificate of Tost aupplicd at an eXtracharge of £1 Le 


PRICE LIST Delivered fo b Glasgow 





ay = New 4 qT a 
7 pees eg [Fe eg! ae . 
es a = = oS 9 Pal = 
of 8 = dt 2,9 ma cr. 
ge g8 eh) 27 [S423 2 
bs ftom thom, ft te [thon ‘wy fb cats 
My A 6 t 6G, 2 90 | 1 U6 1 tt 185 
Mm 4 6 6 6 20 | 2 07755 65 ee - 
ee nk | iy a (a LA | Bra) i} £120 
HO Gti aon . 4 at "s £134 Trrrinoar No 6341 
KD of #8 FJ 61 8 yw ' 3 225 1 HO £154 a ea 
Ft) ee Ce a > 2 t Na we . aT GEORGE SCOTT & SON, ENGINEERS 
Bh ib + & OO! 930 |? % od WH £180 44 CIIRISTIAN STREET LONDON, BO 42 
mM § 6 6 8 0) § Oo 12 4'° 3S (142 £230 
’ Two flucs ah a 
1m 7 1 8 O 24 2 6 499 ITs £310 She — 
‘Two flues | 
losis on 6! 24 ,2 6;592 ot £300 


Larger Sizes up to 14 ft diameter quotod for on cuquiry 
ANY CLASS OM BOTT FR QUOTID FOR 





Tho Sole € hamber sides are in one plate welded and Manges! 


A 
a 
the riveting ie dene by hvctraulic power and no rivet head are 4 


Ooo ran * ot = m4 . 1 = oe r 
‘ Om 
' poamiio fame the furnaces aro aise welden and Aanged and in Iarye \ 
se sites have Adarnrcn a seam in inintdle 4ur4 foe EDW. A RD MERCER. 


HOLLINS IRONWORKS, 


‘BRASS AND COPPER — HOLLINWOOD, MANCHESTER, 
BRIGHT SHAPED HEXAGON NUTS 































} AS SUPPLIED TO THE GOVERNMENT, 
| Which for hich quality, frish, and Jownoss of price, 
| are uncequalked Guaranteed accurate to Whitworth a 
TUBES | SHEETS | WIRE RIVETS & SPECIAL standart Prices and sampicaon application 6362 
5 5 ! 
ft of various Qualities f ( 1 RUSTLESS IRON. 
Seamless Tubes Hard and Soft)” Gest rps ALS. balls SILVER MEDALS 
oa Mado to Order for Vanons} Health Exhibition & Crystal Palace Exhibition, 
Raltoerions, “am We) Rolled Boat Nails & Roves : Purposes a eee 
& 5: If e ire | THE BOWER-BARFF RUSTLESS 
class Engineers’ Work. | of various Sizes & Gauges IRON COMPANY, LIMITED. 
cia oe te aie Gas Check Rings| ruses anor 
conga String hegre a etscashar Bas Chak ings ee gee 
chinery, | Pips Bindin g Wire, | eae a ae SKIN MARKET PLAGE, BANKSIDE, § E 
neers to any Specifoaon. ‘Stamped& Spun Goods] a Sara yuan Cates, vos arte 


— for Coppersmiths, | ae 


| 7 HORS 
For Prices and all details apply to the Company, 


Locomotive Work, Sugar. 
Wire of aoa Square, | Gas and Air Receivers 
Brazed Tubes | Pans, &€ reeeluuidl We | QUEEN VICTORIA STREET, E 0. 


of best quality for al) pur Mouldings ‘ae oe oo icaran te solic 
oer porictr ae Tacks & Brads. SOLID ad MACHINE TOOLS. 


QBNAMENTAL piece & Bans Telegraphic SheathingNails,” qyggs,  |SHEPHERD, HILL& 0, 
_ TUBES, cc wonie —El@Ctrical Wire, Shoe ee ee ee 


LONDON OFFic as — 


BO POR LISIS AND PRICES ADDRESS— [Talephone, 1309 Se 
i as (BE. B. SAUNDERS, Agent). 


Shaping, aisihihe pboriuin, Drilliny , Punt lonuy, aha 


115 & 116, Palmerston Buildings, Old Broad St., London, E.C. er aug oe rte ete er ear ee 
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IMPROVED 
Steam & Water Valves, 
FITTED WITH SEATINGS OF (LATF MILLER AND HERBERT), 
RHODES Patent Assestos Compouw.|ENGINEERS, MILLWRIGHTS, AND BOILER MAKERS, 
= ar : GROOVED ROLLLE M11 ae . SMOOTH ROLLER MILE, 
=a " — wy EDINBURGH zs 
j ( : te “4 3 At a 5 * 


ill 





ie id pra errs 


They hold portictly tight under great pre igure = The —_ nonchalant 
K Yr 


ee a ee HOLMAN, ROCERS ‘MICHELL, GHELL, & 0, 1 Lea ines antares nd Merans 


valve, they will last cory niuch longer CHIEL 3, HICKS LONDON EXPORT OFFICE 


B. RHODES, .,}” 20sinre iis gat sree. ag 


35, Queen Victoria Street, E.C. 
240, BOW ROAD, LONDON, E. 


LEAD WATER PIPE AND PATENT 
Patent n 


ass WESTON'S 
ane NEW 
“PATENT GEARED" 


: ST TELFNS, LANCASHIRE Tp Lact That Tead Ike Load White Tad Lithore, Antimony Fyalte) Sulder Zine Bolid ee nica Gareine: Compe: 


FL th. Now “Patont Geared” hice] CORNWALL LEAD AND METAL WORKS, ST. HELENS, LANCASHIRE. 








BLOCK TIN LINED LEAD PIPE, 








t y oof the best winteriale Ghrouphout, and 
aro In avery sunso 


SAFETY 


HOISTING MAOTIINES 


4 q | With the “'Patnyt Gannon” Hlocks BADE BON & G20. PATENT, bad 
RM Doig tee or three times the lifting Made trom the Best English Leather, any Width, Length, or Strength, without cross joints. 


power of the Dire t Differcntial Docka 


Sey, 6 
ILLUSTRATED PRICE LISTS FREE 


ON APPTICATION TO THR bODO 


SOLE MAKERS. 


JOHN CROWLEY & CO. , Sheffleld, 


tease give (he Aame of (iis @aper. 


IMPROVED PAINT MILLS, 


ht 
avai 


wlll 171 AT ye 











“JaNLIVINWVAR 30 JINITIIINA 804 GIGUVMY STVOIN 3ZiSd ININ 
"E80IFOId UT JO WO0Ig Ul SYIPLA [Te Jo 


transmitting 600 L HP —Vide 2) pre pany, Fehr Mth, 1982 


: i, 
‘ 
I 
% “ 
ee ere | 
_ Tali ‘ama = 


Lee ad ud 





The Largest Belt inthe World. Width, 75 inches, length, 153 feet 


6 inches, of double thickness, without cross ioints from end to end, 





Be 





S3[eq Sfquog” ‘“peqqeaLr pay peyuswes Jo ‘ese-y] ‘durex ‘ort qatidog 
TIA UMASS SUIT Joys] ofqnog pur ejsulg jo s1emmysenUEPY osTy 


Bargely uaed ty Bazinecrs ¢ td wlora (load par td 
era, Kasbway ( utciage and Wapon Huiders, ase nf 


eat ESB ea SAMPSON a ca, i Haworth's Buildings, Cross Street, MANCHESTER, 


FOLLOWS & BATE, Ld. oMANcHesTEr. MANUFACTORY: -~STROUD, GLOUCESTERSHIRE, 


PRICES AMT ALL.) INFORMATION ON AFPLICATION TO 


SPECIAL SUPPLEMENT TO “ENGINEERING,” Nou. 27, 1884 


Orrices'"—35 & 36, Beprorp Street, Straxp, Loxpos, W.C 


CLASSIFIED DIRECTORY 


OF 


CURRENT ADVERTISEMENTS IN “ENGINEERING.” 


MPYEE following Dneectory is published to meet the requirements of those who inay wish to ascertain ata clance the names of umakers of any 


article advertised in ENGINELRING, for detailed particulars, the advertisements of the Miis meleated an this hst micy readily be found on 


reference to the alphabetical index of names published every week on page vo of our advertisements 
he found in the Number of ENGINBERING m which scatch is first made, it will probably be mi the Number muanediately preecding or followin 


many alvertisements beng inserted every other week only, wlulst some tew appear at longer intervals 


li the advertisement sought tor should mot 


(Tv 
=! 


The DIRECTORY will be published as often as occasion Inay require, but its appearanee is not evuaranteed at any stated period, and as 


it is desned to make at serviceable and reliable, the Publisher wall feel obliged by advertisers porting out any cdots ol onussons that 


may be noticed 


— NOTIC EH. 





Copies of this Directory are gratuitously sent,at regula mitarvals, to the PRINCIPAL HOME AND TORLIGN MERCHANTS, as wellas to AGENTS 
and STIPPERS OF MACHINERY mm this country and abroad, also to the BRITISH CONSULS ABROAD, ad to the Heads of Departments of FOREIGN 


AND COLONTAL RATLWAYS 


enculation, special faciities are afforded tor nimeing theme and intending pmchasers ito direct commection 





Axvicultural Machinery. 


Aveta & Port + 

Ctavtun &@ Shuttleworth 
Pyavex Laxuinn tia 

Yee Rolvy Brown & Oa 
Pontes Wo A&C btudel 
fowler Jo ate 

Garett Jb 4 yam 

Hothaby & Bot Eb driaebtexd 
Marshall Sone & oo Lomited 
Bol) Wo &AON 


Povreemses Howl & Tetteries 


footing Promwerke te Pylpoitedt 
Pouivvta 
Patou Prat 1aade 


Als Compressors. 


Advan Bok do 

Vee otlssdinaral 

Curuk & Wareile 

GC Tavtoa Howie tt & Vow clsters 
Col ott d 

Worthy % Atmeus Proitluia 
Phatdiona Phavey ACs 
hoortiny Brot} ns 


Mlullich FoA su 
liver Re Errata 

sw ditet Edi At 
moult thoorge £ bon 
Donggves Tatras at 
Edvowrdle  thouthecaa 
Woalleed Mrothe ra 
Weatliuahoter Broke Gir {tet 


Avbitiatormn. 
Rok Wo Thane && aalts 


A-sbestog 2008. 
Bilt Jisdin 


Ported Anbentee da Dimited 


Aree ldomeecis. 
Khik Wo Mace A Gey 


Ron teeater 

Pin elit 

Cel heater 

(taborongh 

Pumeoulu 

Teel 

laieton Works Aulfolig 

QUpatithintes 

Coarse uy h 

“po Wiletea 
thite 

Tpaw: hi 

Hovebiay 

Lincoln 

Ton de 


Yuorfien, Lames 


Poklntield Man heater 

Belvedere Mueul st 

(1 extend 

Ifanew Ptoad W 

Rumer Wreet 6 L 

Bloke at Enea 

fc tvte 

V7 Laluaawatet 
themtas 

Wiltarnoek 

Qi eta fede 

! Northiumata tlind Street We 

di Chiriatisn Be Pomel 

Corwall Works Blinebugliaru 

Bradford 

Woy ten 

4 ad k Daud 


Asolwm = Man 


King ito N 


Y Queen Vistar Street gb ¢ 
Aslentos Veorks Southwark 
th 


Tol, Queen Vachaaa Strat & ¢ 


AYart Aye Moya lester 


EBs Warkdeng Wave deine ry. 


Hatiated Poor 


Bens (eel and Eran. 


Ashlicm Bren & Walson Titel 
Meoundneae TOS 
Riamane: Henry © Ce 
Hiown Feavdow Piacoa tu 
Das titudon steak © breude 
Vehown € HR RCo 

Bou duate Seto tie Steel €¢ 
Timda Doape Tirggttect 
shalt ou Ttir tho Ga 


Vinita 
Ju 
Viel 


stool) at Soot) stat 
Voeal Gtuola thud frou & Sbeel 
( 


Belt« (Driving). 


Biteney & Son (Lig) 
Liking Jo Ron Abe 
Gauis M 


He ypiina & Gale Tinaited 


Lio bt & Dd Warkete Ltd 
Toa tatine Patent Dalthiy wid 
How Cn 


Bk dntoml Petar A Hons 
Mosely Vasil & Sorte 
Rola MF &¢U 

Oker TCR 

Valent Anhydrou Leather Co 
Vedat ove by, & lo 

Sarupaon & la 

Weebl & Hon 

White Johuy & Bou 

Wiloo ko Mark 


BWeaching Unachinery. 


Dourmer Jan A tei 
Yhooaiaie Jolin, & Sous 


BLOW Gra (S06 Fase ) 


oiler ¢q kenners, 
Nelaca, Hourativ 


Roller Feeders. 
Worthin.tant wnpog Bagh oo 


Hodigsfirid Bt afta 


Atvenvea tal 
(Ulanwow 
Sherhell 
Sheftiidd 
Pyar Hang ton 


YGabfont Rotling, Mis Mo usches 

Tondo Sort Wales (tar 

b orta 

Stoke cen Bocuse tae @ neti 
Mtepet Leomdon 1 f 

( Tna,juw 

Wokligte ta 

Catherine A Clty Rd PE 

Wort Grove Mill Halsfas 


Liverpuut 
Pong Jane Bont lwith 
Kilvestown Baan 


Ktrangewasa Mane lentan 
Jim, Ate hacli St Glasjuw 
Ardwitk Manchester 


eft) Wish street Rhiudwoll k 


W Queen Vii forte Atreet, F 
Fortanonth 

Fendistun Manchester 

Crows Ktreet Mra tiester 
Cornts Tannery Ktowinathel 
fluyghy Yurkwhiw 

Howorly Brilye 


Halford Maichie-ter 
Bolt 


a0, Wor dap Ht, Dundun FC 


Ld Quien Victor Koeet bt 


Boller Furnaces, 


Tordm bootie Litultedt 


Roller Manholes. 
Qiulloway Wo&d 


Towa bertye ta 


M Neil Nh 


Asn 
Vous ted 


Bolla rs (stem). 
An et & Co 


Adapio DD & bo 
Adianiaun Fam pds & Oo 
Atthken MiNetl v4 


Apphety tothe 
Palak & Wihov fo 
Beesley AS ond 
Bally Tolan 
Bacdlosdlh oF Yea 
Mitke | 


Vaatley Miothari a ¢ 

Rone F tb 

Bhuchtas & basvdee 

Kurtuet J flu 

Bundt © & Sous Liieated 
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wrmer, Joa, & Bons Salfurd, Mancherter {chester | Belleville, J & Cu norris Filtering Apparatus. Korling Brothers . =, = «._‘17, Lanouster Avenue, Manches- 
artley & Arnoux Brothers Stoke-on Tren Clayton & Shuttleworth a Bt Dents, Seine Haliiday, J ,&Co. Water Btreet, Thames Bauk I ter 
den, TB. Bon & Commans, f Pe Graceltarah Boe, BC. | havay, Paxman & Co Tyictee ' A adiaalat ewtown, Man- rou Oo, The Upper Ground Street, @.E. 
riggs, PF (Carr's) ®, “Broad ttreet, Bristol hae es Ta Co Gainsborough Pulsometer Engineering Co .. Nine Kime, 8 W. Mematite Pig Iron, 
West Cun 
Matilery Plant.—(See Brewery and Distillery Plont) cruhiete “he ines Doe Klein aoeage Beak So Sea acs Pe ee Cerne ae en aineise (Geactedaas 
Horns & Sons. tham : y (Rhelnpéals), 
earings ere secgrtleeay ate i Aes &Co, Linited Galnaborough Firebars. or Molstina Machinery. 
saplin, ’ langow Lad ellinghorough Patan Appleby y Brothers 
7 Cite ewe eiiens Vie- Ronit y rics . pat 148 veins Har Co. z .. 290, Gresham House, KC. Halinfurth Win (Rxecutors of) Holey, near Leeds 
mead Duncan 4. +, Glasgow : Kobey & Ca Idnoaln Chaplin, Ab + + Rdiuburgh 
Ruston, Proctor & Ou Gheaf Ironworks, Linsoln Fire Clay Geods. SE Oe Ee ei Bape were 
ving Apparatus Rinediey Brothers Belper Ghent Union Farnley, near Leeds Coles, H J ae Street, @ K, 
umett& Foster. «ss 888, Ragle Whart Bond, © Eagince (Retary) ge te Ease ese Clays ‘The Glaagow acauactmn poees, Sheldon & Oo, Limited m. Nicholas Werks, Carilaly 
wawings, Trecings, &e. Heenan & Froude Manchester Larwod, 3 Grayeon, & Gs, . By Attarallly Bond, Bhetiald Growley, Job Jahn a Co... . hafta 
ek oe 4 ‘ Accord Engine orks. 
ar & Thon} o qualfly Court, HO i Raaines Customers’: ini creas Gibblie, RC, & Co ntl i 
cep ohn «uphill House, Telegraph Bt. | Aveieby frothere | Dukinfield, Manchester | Rows, W 2 ‘* Depita, Machen Glover Wallet Ts & Co" dtr Borkn wreck Mametoaes 
wedging Machines. oorgate Etaest, ELC Altkeu, MeNell @ Gu 4 Males Hinest, Cates: Glaagey WeethinguonPuupinghugineCo, 116 Queen Victoria Brew, B.C Jomo, 3 ry ge a Be eel 
a «& M 1 Slang * ' on ea a 
mee Batho @, Victoria Chambers, 8, Rann Jace” Mentinel Works, Glasgow Fleer Cloth Machinery. Melvilis, W M Kirhoakty 
les, HF . ww) Ot, Bunner Btrest, 4 £ Barrows & Stewart » ‘Banbury Farmer, Jes, & fone Salford, Manchester ng, dtha. .. + se Btockton-on- Dees 
twards & ‘* *  * Wharf Road, Cubitt Town, | Beckwith, E., & Co, Aunderiand Landale, James a) Kirkoaddy, NB. + Bontiest hel 8 Ce x: 83, Queen Victoria BC 
oaing & o «=o Paladay, NB. Brotherhvod, P ’ Neves — Westminster Sunmen, T & W Qloussster Alexander, & fon » Dens 
mena, & Wiisca Pauley, NB. he eS : ss Sea Sieh Pimloghem 
unter & Bnglish ae Bow x Buckley and Taylor ve Cantle riuwneke Oldham Forges (Portable). Wayyoo: wt oe 
rey dr B.,&0., » Paisley, near Glasgow erica Li D +. Hednesford, Staffs, Thwaites Brothers »» Vuloan Ironworks, Bradford nyyood, R., & Oo " Aes a Falmouth 
Brothers as 2 Cart ardale » Gateshead i 
ye, Downs & » Old Foundry, Hall Cha a vepes for Beilor Fiuca. 
dhert Pitt, Limited =... Bath , ae cil ls Crauaton Hilt Kugine Works, | Foret (fron and Steel). Bolton Iron & Steel Oo... .. Bolton 
Cla & Shuttleworth Linvoln pases — pce Lid, , Sheffield Bowling Iron Oo,, Liniited es = Bradford 
bonite. Coatbrookidale Co , Limited Cualbrookdale, 8h Reneorner, Hen > - 
Cochrane, J Harthead ropekine Co Lifted id Moss Pipes. 
inter, Fo. weve we 198, Lemon Wall, BO. Coles Hi nmuner Btrest, B.E. fils cman ag 200, 
ys eury aa 
conemisers (Fuel). EV eee Olawgew Hydreulte Forge Co 
Robert, & Co . Hatton Oourt, Ipewich Copeland, 34800 3 + Debblen teaa, Glasgow Goodfellow & Matthews 
ren, B.. & fon . Bt Anis Brasts, Manchester | Dagtish R.,'& Oo : Melan‘er ah Hill & Sunith : 
‘ioc, Meush, & Highgate" idhettlentons, Glaaguw fh oat Strep ter oon [ehoteen Brothers & Co, Ld. . 
lociric Lighting Plant. Pockin Bee  s  «. Bermuda Om ay, (eS 
a BR, BOO Are Works, Obatneford a ae CE ‘ tol Tiers wees waka 
owrer ‘ 4 Bouth wHtreat, Manchester * aa ae Accord : 
me, Howard, &Co. 1p @ 116, Palinenston Butld | oes, Jan, & eae pana Mersey Foe 1 uae 
Cc rrosr, Jas., & fons . 4 Manchester Midiand 
oodbewss @ Raweon .« ll, Victoria Btreet, B.C. mao agg Moped ‘o Oo. . Trent eatery Gainsborough Waguis ry ar Gaviage - 
lectrieal Eaginecrs. Vowlst,J,kCo.. 0. os Savile Foundry 
Galloway and ‘ee er 
mnpton, R. , & Oo. es us Mansion H Ww 4 » & fons ce Manehaster gineering Ca. hae oe 
pope Bia Tl 8, Victoria Mautions, Wan eee beg gs iva Tchr etme rarest a fu. 
ubarwon Cooper. 1» 2+ Ei uc Works, Sundertant | leerves; Remert, 408 1. : eects ea Btanuere Close's Steal Oo 
codhouse & Rawson + «ss 11, Queen Victoria Mtrest, BC, | Hathorn, Davey & Oo... s. iron Olapoy Tenge iw ie 
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.. Cremoine W Lot's oad, 
Peeney; 6 On, saa Whafisld  [Cheleen, 
a 
deus * ’ ae $=, Bumner M., Bouthwark.é 3B, 
5) BC. Debbie's Loan, Glasgow 
seo Bon Accord Emging Works, 
, os o m4 [Glasgow 
AG 1 o Works, 
. oud Foundry, Hal 
= Cornwall Werks, Birmainghans 
ae ike 8 Upper Wiitecross t,, 1.0 
ga ceatis meee. 
Blake, Jeha ; s Accrington, Lancashire 
Hydrokincter. 
Wdr,G. af, te es . 4, Jamaion Btrest, Glagew 
Jee Making Machines. 
Piggott, T,& Co. «+. Springhill, Binninghem 
—_— er 
Newoastle-on-T 
poiptndis Rubber oat Co, 138, London Wall, B.C 
Pelton ae Os Totted poh 
or : 
& Oo. Rubber Works, Glanrew 
be mtalan Rubber Oo , Ltd Pin 


Gar Rubber Oo, Ths ef a 
Indicaters (Atean Basinch, 


Pannen & Bochanan semi pkg: Postar 
ta & Cariton (Atroudley's Bpeed} Ay ime Victory Btreet, B.C. 


; ae Cadogan Street, Glasgow 
J, _ fon . = 
eae oe a ea dele J archange, Manchester 
Greshain t Care Man 
Holden terial Paprdtonts ks, aitord. 
& o- on Wor 
ar 1? Lancaster Avanus, Man- 
hepa Chambers, Mt. 
Madan, 0 8. vs ae 
Maniova, Alliott, Fryer & ottinghaw 
Patent Sxheust Blea Tuonie 
Oo, Limited 4, t. Anu s Bquare, Manchester 
Ps & Hudenbury . St Mary dtrect, Manchester 
insurance Companica. 


Eenployer* Raney Serene 
Cv i 


mn, 
London Mutual Bolter Insurance 
Co , Limited ’ 


Bron and Steel Worka (Plant for). 
Adameon, D, & Ov. Dukinfield, Manvhester 


Davey, Brow, Limited Sheffield 

bra td Wad, & Bows Manchester 
Goodwin, James, & Co Ardrossan NB 

MoCulioch, T , & fons Kilmarnock 

Thwaites Bros. t Bradfort 
‘Walker Wigan 

Walker, T 


Whitwell, w {itovee) 
Iron Balldinas. 


Davies Brothers & Co . pa ise Works, Wolver 
Piha eon Bermondsey 6.E. 
eT ‘aa ia Wiurbor Lrouworks, Liverpvol 
Lrasit son ans Co , Preait Park, Glasgow 
Morewoud & Co oho, Birminghan 


Marton, F £bo., Limited 


iron Joiats (Rolled). 


Measures Brow & Co , 
Shelton Bar Iron Cu ‘ 


Tron Merchants 
Beateon, Johu, & Son 


Jacks (Lifting). 


fouthwark Htrect, 4.1 
Btokeou Trent, atx 
Btrect, Londen, E.0 


40v, Bt. Mary « Gate, Derby 


114, Fenchurch Aireet, EC 
ight St. Birmingham 
Plckersng. thn ton-on-Tese 


Rorkley Btreet, 


Tangyes Lim Linited 

Moeys and Pins. 

fro lth, H Ford Geddon St,, Balford, Manchester 
Rta dele : Ba, nag fetid 

Wolla, A. C, & Co. , Withy v8, Manch 


Launches and Yachts 


Burnet, &Go. on Govan, G 

Mao |. Oruaton Hf Kngine Works, 
polar ger &Cu . Birkenhead {a 

Cran, J & Co ' Albert Kugino Works, Lei 
Da Vises, QarFa » Cc 

Hdwarde 4 Syncs Wharf Rd , Cubitt Town, B. 
Porvestt & Bon Limshouse, X. 

Hanus, Donaid & Whiisan Palalay, N B, 

Mayes, ‘ » tony Stratford 

Karr, Stuart & Co . 90, Booklerabury, EO 
Miller, Tapp & Rouse Middia Mall, Hauunermith 
Paul, MN. : ‘ Leveuforl Works, Dumbarton 
Row & Duncan Whitefteld Works, Glasgow 
Thornyorott, J 1., & Co Chiswick, W 

Voeper & Uo ‘ Broad Street, Partemouth 
Yarrow & Co Poplar, K. 

Laundry Machines 

Manlove, Allictt, Prrer&Oo, Nottingham 


Lead Refincrs and Merchants. 
Holman, Rogers, Michell & Co Ht. Helen's, Lancashire 


Leather Machinery. 


Drysdale & Co ae . -» Bon Accord Engine Works, 
Bathert & Pitt, Limited . Bath {Glasgow 
Lifts. 
a, HI ee on #0, Bumuner Btreat, A B. 
e & Co ; ’ grew Bugine W 
Ww 
a. oa Berki &, Birmi han 
Sisbliis, OO OS et Brean ng’ 
siecter' a ea 2 a ptocktanon Tees 
Thomash byt .  —,- -Paltacuth Rand, &&. 
ee Machinery.—(Set Floor Cloth Machinery ! 
Lithographers. ° 
Kell, Thos, & fon.. F ’ A SL Care: 
Lecemotive Details. ‘ 
Morey, 1, & Bona af a Knott Mill, Manohester 
Leoometive Emginas.—(See Engine, Locomotive, ) 
Lubricants and Oils. 
. Asbestos'W orks, Bouthwark,8 ¥ 


Ba aw 
Fidel Lave, RO. 
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AW ick Regent &t., Glasgow 


MA BS, King Willlam Street, 


17, Quean Victoria Street, E 0 


Naylor Ht irc works, Liverpoo! 


Cannon 


Be, pharmiees Vivtorla Atrect, B.C 


Jinnbiyham 
Cornwall Works, Pireinghaw 


ea Bruvrwick #4, wee 


ssi Riek rh aoe EC 


ENGINEERING. 


Lubricators. 
Blake, J .  Aserlogton, Lanoash 
&Co, . a5 ind, Great Dover £.E. 
Foster, Hdward,&fon ‘ Halifax a, 
x ’ “s 17, Lanomter A Man 
N Linalted ‘ Birmiogham chester 
Trist Brother : «. «Dp, Gt oR rp elgg pened 
Whitehouse & Co . Tiylon Chain Works, 
Machine Teels. 
Andemon & Galiwey . ’ sgh ear bion ital vote Road, 
Pry ye & Ca, aa wun Btreet, Birminghsm 
yee eh Wilson, Lid, .. Sbeffleld 
uith, W F Hignrcee Well Worka, Halifax 
, HL. B, & Co, Cornbrook Works, Manchester 
Beckwith, %, & Co, Bunderland 
Bary, ¥ , & Bons Onidardale Iron worka, Sowerby 
- Croqgou Works, 1 Leeds 
Boat Boo. 2 00 ie oe 
tec toag Fa rane & Co, . hley, Yorkshire 
obn ac Qidfield Bead = Tronworka, 
Salford 
oo Cross Atrest, Finsbury, B.C, 
Cowley, John, & Hon, Hyde, near 
only & Johnstone, near Glasgow 
Davia & Primruse sar Jrouworks, Bangor Road, 
De Bergue & Co & Co, Limited Manchester 
Pron 4 La rie Hill Tool Works, 
Ld 
Barnahaw, A., & Co Orewn Works, Bucth Town, 
Hal) lina 
Fleldtng & Piatt Gloucester 


Gelinway W a3, & Sona 
wetness Line '’ or 


Harvoy, Robart, & Park Grove Irvu works, Glasgow 
Heap, I forhus, é oe Limited  Ashton-under Lyne 

Victoria Works, Manchester 
res * peer Juhneatone, N B. 
Lee & Hunt ‘ Arkwnght Works, Manchester 
Loudon Bros ‘ Sothwe!] Street, Glasgow 
Machinery & Hardware Co, Ltd 147 Queen Victoria Street, B.C 


McArthur, A, & Bon 
Muir Wu , & Co. 


Johnston N B 


New, D, ao ‘ Chambera, B.C 
Pitt Bros ; Yorkshire Machine Tool Works, 
versalyo 

Pollook, earerriy . Highgate Bhettlestone, Glasgow 

Rushworth « Boworhy Bridge, Yorkshire 

Routt Bros Woat Mount Ironworks, Halifax 

Scriven & Co. P Leeds Old Foundry, Marah 
Lane, Leeds 


Suffolk Works, Birmingham 
Buith & Loventry 
Amith & Willshaw 
er Aarti ae Tool oe Ltd. 


Winn, Charlies, &Co ., 


Maine Dresming Machinery. 


Copeland, J , & Cu Doubble's Loan, G 
Norman, John, & Co. 


Mathematical Instruments, Makers. 


Arhbbutt, J awe... Weatiminster Bridge Boa, 
Leaunbeth, & W 

Nogretti & Zambra Holtorn Viaduct KC 

Stanley, WF - ‘ Great Turnstile, Holborn, WC 

Mattresses (pring). 

Morris, Jobn . Halford, Manchester 


Metals (Pheasphor, Alloys, &c.). 
Bil & Newton ete sition ae 
t & Jowett 


J orpton marke Bradford 
No Cation 


Dick, Alex. 

Fvaus, aie A Ca, oe a aythorn, Mas erste: 

Hughes, J Woodousk Street, 
osphor Drunse Oo, Limited . Sunimer street, 6.E. 

Meters. 


ee Water Meter Co, 


wick, Manchester 
Worthington Puzopitiglugins Cu ie Quean Victorin Btreet, B.C’ 


Mill Gearing, Ghafting, dc. 


Askhbam Broa. & Wilson, Lad Bhefticld 
Bowower, boner &O0, Linited SheMeld 
Bodley, Bros, Kxoter 

Trown, lyf Dizou & Go Sheffield 


Buck! 

fom re Mitr & Co 

llow & Matthews 
aw 


Castia Ironworks, Oldham 
Milo End, Glagow 
Lctdiat heat Manchoster 


wthorn, R Nowcastleon Tyus 
Hick, Hargreaves & Co Soha Ironworks, Bolton 
Wind, H, &Co Nottingham 


MoCulloch, T , & Sons + Kilmarnock 
robe ght John, & 30 Balton 
Havile 8 and Hu- 

gineering Co , Limited . Sheffield 


Bmith, Doraiaghite wn Hlteh 
dtaifordshire 


heel & Arie Oo Spring ill, Barminghan 
Whit & Challen Derweut Foundry, ham 
aE Oe & Binyun 28, Murk Lane, 
‘ Bheat Works, Hurslet Road, 


Mili Machinery (Flour, Corn, aud Rico), 


Clayton @ Bhuttleworth 1dnooln 
Copeland, J, & Uo, ' Dobbiew Loan, Glasgow 
Herbert & Law ’ Baloburgh 
Hunter & English Row, & 
Landale, James Kirkoaldy NB 
Marvhall, Sons & Oo , Limited Galiwhorough 
elas a oo flseoreitTi sng 

ormisn, IPPoo ine Worka, 
Ranson, Head, & Jefferies Tyawich Glasgow 
Ruston, Procter, & Co Lineoln C 


Whitmore & Binyou . 98, Mark Laue, EC 
Millis (Paint, O1l, Mortar, &c.). 


Butters Brothers Lambhili Breet, Glasgow 

Follows & Bole Limited (Pulni) Manchaster 

Bond, Downs, & ae Hull 

Belig, here aia &Co &, Queen Victorla Street, B.C 
Ite 


JW 
tlaon, John H , & Co, . Bandhiila, ‘Liverpoul 


Mining Machinery. 
Aaskhain Brose. & Wilson, Ltd. ,. 
Chaplin, Alex., &2Qo. ., . 


y Cross Co, Clay Cross, near Chesterfield 
7 lah, R &Co t Helens, Lanc 
born, Davey & Co, » Leals 
t B « — 82, Gracochurch Street, B.C. 
Meculloch. tT, & fon . Kihnarnuck 
Robey & Co. te Linooln 
Ruston, Proctor & Co. . Lincoln 
Schram, rc bare &0o. . 9, andere pete BR.Wwo 
oe Lim . Corn orks, Minaiugham 
Waller Bros. ‘ Wigan " 
Moulding Machines. 
Whittaker, Wm., & Co »» Oldham 


Non-Comducting Compositions. 

Anderson, D,, & Bon, Limited Lagan Felt Works Belfast 
Bell, J .. Asbestos Work arene E 
Haseks, A., & Co ‘ » Lime EC 

Kesuan, ¥ Am Werks, , Tredegar Wics , 
Leroy, F800. . . . Gray Street, Commercial Ba.,K 
Nuts (Finished). 

Meresr, Bd. . . es Hollinwood, Manchester 


Manchester 
Albion Ironworks, Aberdeam 


Sherbourne Btreet, Mancherter 
15, Devonshire 


#5, Queen Victoria Street, B.C. 
Leatlis 


Ontes) Lana, 4alford, Manchester 
Halit 


0 
Granville Street, Birminghean 


me any Prins Works, 


Balford Salford 
ord Rolling Mills, 


Buckingham Palace Rd., 8 W 


Sheffield 
as Hit Rogine Works, 
w 


HS lige Map , & So Birminghain 
Bose, «& Thompeoa Oia Foundry, Hull 
Rowlandson, W 132, Boundary &., Liverpool 
Tangyes Limited a Cornwall] Works, Birmingham 
Packing (Engine). 
are phrase & xabier Co 77, Gracechurch Street, B.C 
Beil, J Ashastos Works, Southwark 
rendre & fon . Catherine Bt , City a 
rg ; haath Plantation Quay( ou aiegor 
Tuck & Co, Limited fe baimea Hieet AG 
United Asbestos Co,, Ltd., The 161, Queen victor atroet KO 
Paints. 

ne & Ca 7 Ido) Lane, Great Tower Bt. 
United Asbyatos Co , Limited 16], Queeu: Victoria Street, RC. 
Paper. 
Hodgkinson & Co : 
Paper eens Machinery. 
Donkin, B Renuond 
Doulas & Grant Kirkealty 1 N 7 
Patent Agents 
Alexander, EP. ee al pontiac toe Balldings, 
Allison, Rioters ‘ 52 Chancery Lane, WC. 
Brewer & Jensen .. at, Chancery Lane, WC, 
Brovkea, Wm, Fs) * 56, Chancery wo 
Craveu, .T E., & Bon wand Vietoria in Chanter, Bouth 
Harris & Milla Rulnaepton Aulldings, 
Hom & Son 172, meals we 


Inventors Patent Right Associa 


tion, Limited 
Phillips & Leigh 


Redf G 
Rogera, 


- oe 


Fhowypson Boult 
Thotusun, WH, ML, & Co 
Vaughan & Bon 

Wiss, W Livyd . 


Patterua 


Ormerud, Grierson & Co 


@lis.—( see Labrioants,} 


@Oll Cams. 
Kays, Jon, & Co, 


Distilling Plant. 
Copland. J 

Norinan, Py 206. 

Oil Mili Machinery. 


Pormanent Way. 


Arkham Bros. & Wilson, Ltd. 


Dick, Kerr & Ov 


Hartley & Arnoux Brothers 
Ima Foundry & Enginesting Co. 


Ker, Stuart & Co 


Hallway Hlespar supply Uo , The 
Thoweon & Brownlig 


Pig Iron Breakers. 
, & Co 


Evans, J 


Pile Drivers. 


Gibbina. RB. O., & Co 


Piles. 


Le tirannd 


Clay Croes 


a‘buedier 


Pipe Founders. 


Coa 


Bank Werks, Kirkstall, Leads 


Dobbie's Loan, 


ay ered ee Works, 


al pCoeeaer Street, 8 W 

niptoh Bnildings, 

ig tee: lans, WC 
4, Sonth Btreet, Finsbery, E.C 
21 Finslury Pavement, EC 
6 Lon! street, Liverpoo! 
86, Buchanan Glaagow 
87; Chancery Lai, Cc 
Inn 


46, Lincolu s Inn Fields, WO 
Manchester 


eucteld 
101, Leadenhall Street, EC 
Stoke-on-Trent 
Na i Mean Seni 
woklerabury, i. 
17 Grarchurch ot Tania 
3, Vietoria Street, KC 


Trumpet Street, Manchester 
Berkley Strest, Birmingham 


Ardroasn, N B 
100, Bunhill Row, B.C 


A ibiags hivara Chesterfield 
Isca. Foundry & Engineering Oo herp oumouthshire 
Pipe (Drain) Making Machinery. 


Claytan, Howiett & ¥ enables 
Pipes anitary). 


Doulton & Lo. 
Farley Iron Qu , Limited 


Harrow Boad, W 


Lanbeth, 5 B 
Farnley, near Leeds 


Glenboig Union Fire Clay Co ,The Glasgow 


Pistons and Piston Rings. 
Atkine & Co, ‘ 


Timothy, & Oo 


Hates, 
Jackaon, P 


i, & Oo 


Look wood & Carlisle 


eres Too] Works, Manley 
Sheffiskl 


devas Bridge 


Beil sal Baling Mills, Nan- 
Eagle Fo Foundry, Park, Sheffield 


Plates (Iron and Steel). 
Beardinore, J & W" 


Brewn, Bayley, Dixon eer are 
Jossop, Win, @ fons, Limi 
Landore Rlemons Steel Co The 


Lenin Forge Co, Limiited 
Shelton Bar [ron Co 


Btee!l Co of Soutland, Limited 
Woat Cumberland iron & Btesl 


Co, Limited 


w 
ald 

Sheffield 

Landure, Routh Wales 

Leola 


Btoke-on Trent, and Cannon 


Hirest, London, BC 
Gingow 


Workington 


Portabie Engines.—/se« Engine, Portuble. / 


Portable Ratilways.-(see failways, Portatie } 
Pottery and Encaustic Tile Machinery. 


Brothers & Co 


Hodley 
Boultwwa, W 


Exeter 
Burstein, Staffordshire 


Presses (Hydraulic).—(e Zydrautic Presses } 
Printing Machinery for Textile Fabrics. 


Fanner, Jas., & Bons 


Prepellers. 


Jackown, P 2, & Oo 
& Duncan 


Rom 
Bavile Street Foundry and 
gineering Co , Limited 


Pulley Biocka. 


Crowley, John, & Co 
Pickering Jtha 


Selig, Bonnenthal & Co 
Tauyyes Limited 
Thomson, Wa 


Patleys (Cast Irom). 


J, & Bons 
bayer 
Ku & Taylor 


Crumley, Geo 


Quod 
H 


Taylor & Challe. 


Yates, J & 


Ca, ‘ 


* 


wa Matibews - 


Aalford 


Le patie Rolling Mills, Manchee- 
Glasgow [tor 


Bheffield 


Bhefiaid 
Mtocktun-on Tees 
Bd, Queen Victoria Street, £0 


Rirming 
Kluning Park, Glasgow 


Batley, Yorkshire 


Mxeter 
Castle Iron Works, Oldham 
Clookheatun, Yorkshire 

aye, near Manchester 

Alldon tronworks Alardeq 
Belford Rolling Mii], Manchester 
Hulue, M. 

Reding 

153, Rotadaey m., Lit 


89) 
Pulleys (Wrought [ren). 
Bagshaw, J, & Bons as Batley 
Crosley, G ers Albion Machine Works, Ci 
(on 
Hall, R Darttord sronyores Kin 
Hodaweil, Clark & Co, Railway very 
Oke, J OR . 2, Victuria Mtreat, 
Plek Jtha. ., . Btockton-on Tom 
Kealiug Ironworks Oo , Lid. Reading 
Pumps and Pemping Machinery. 
Allen, W H. & Co York Latabeth, § 3 
Anderson & Gallwey Cremorne Works, Lot's } 
Cheless, 8 W 
Handel] G T,& Co Limehouse, Landon 
Camerun, John ‘ Old Field Rd tronwoeka, fa 
Carrick & Wandile ve »» Gateshead 
Chaplin, A, & Co. Glasgow 
Ciay Crows Co Clay Crom, naar Obasterti 
Uealbrookdale Co , Limited Coalbrookdale, Bhropshtn 
Ce mua day Ll an 
en, ’ Bunuer Street, A. 
(Craig, A F, & Co, Paisley, N B 
Daglish, R & Co. Ht. Helen's, Laucashire 
Drysdale & Oo, Bou Accord Bugine W 
Ginagow 
Pairtary a’ Hal 63. Rupa Basbange, Mazch 
F & Platt Gloucester ae 
Grange [run Co , Limited 
Manu, Donald & Wileen Palsley 
Hanson, Wm Rradford 
Harvey, Robert, & Co Park Grove lron works, Glu 
Hathoern, Davey & Co. Leeds 
Hott c L. pemate Foundry, Brigg 
; Ang oe 
Hunter & English Bow, 
Isler C & Oo HH, inate Sires, 6 EF 
Klein, Schangiin, & Becker Frankenthal (Bheinpiniz), 
many 
Le Grand & Bate) lf 100, Banhill Row, BC 
Loudon, Broa, Bothwell Street, diasyow 
Lowoa Co., Ltd, The Whitehaven 
Mather & Platt . » Manchester 


Kilmarnovk 
4, Old Atreet, B.C 


Nell, W,é Bt, Helan s J nuction, Lance 
New, 0, & Co = Devunslira Chambers, 
Okea, J Queen Victoria Btrest, 
Owens, 8 , & Uo whitettiars Street, B.C 
Fear: & Co Manchester 
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GUN FACTORIES IN FRANOE. 


Ir will be remembered that in the spring of last 
year a Board of distingui American artilleriats 
under the presidency of Commodore Simpson, 
U.8.N., was sent to pe to gather information 
respecting exi gun factories, with a view to the 
establishment in America of manufactories of steel 
ordnance wherewith to supply the needs of the 
United States army and navy. The report of the 
board's visit to England, France, and Russia was 
published during this summer, and s supplement 
to the re has now been issued by Lieutenant 
Jaques, U.8.N., in vol. x. of the Proceedings of 
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the United States Naval Inatitute, which contains 
a mass of information of great interest, accom- 
panied with excellent plans and views of the chief 
-places inapected, and altogether furnishes a'valuable 
account of the methods of steel production and 
ae ee cetried on in the various countries 
visited. 

In England the Board were pormitted to make a 
minute inspection of the Elewick Works and of the 
arith Gun Factories at Woolwich, and further 
visited most of the important steel works in the 
country. Passing to France, Lieutenant Jaques 
deals in considerable detail with the leading steel 
and ordnance establishments. The great develo 
ment recently given tothe factories engaged in the 
construction of ordnance in France gives much in- 
tersat to this portion of the Board's report. 







ENGINEERING. 


The private oompanies which manufacture ord- 
nance for the Government are given as follows : 

Steel Manufactortes producing Steel up to Tubes for 
16 cm. Guns.—dJacod Holza and Oo., Unieux, Loire , 
Marrel Frires, Rive de Gier, Loire ; Société dea 
Aciéries ot Forges, Firminy, Loire ; Oompagnie des 
Forges et Acisries, 8t. Etienne. 

Steel Manufactories produang Sted up to Tubes 
for 42 cm. Guns.—Henri Schneider and Co., Le 
Creusét ; Acidrie dela Marine, §t. Chamond. 

Private Companies having Gunmakng Plant.— 
Henri Schneider and Co., Le Creusdt; Call and 
Oo., Paris; Soc. des Forges et Chantiers, Havre , 
Compagnie de Fivea-Lille, Fives-Lille; Soc, An. 
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PLAN OF STEAM HAMMER BHOPS, kc., CREUSST, 


de Constructions Navales, Havre ; Aciérie de la 
Marine, 8t. Chamond. 

Government manufactories for the army comprise 
the Fonderieds Canons at Bourges, where steel guns 
of 9cm., 156 cm., 19cm., and 24cm. are made ; 
the Ateliers de Construction at Tarbes in the Hautes 
Pyrenées, where astee) guns of 9 om. and 12 cm. are 
constructed, as well as siege and field gun-carriages ; 
and the Ateliers de struction at Puteaux, 
near at which place ali the steel mountain 
and field-guns of 8om. are made, also siege guns of 
12 om., and Hotchkiss revolving cannon, Gun-car- 

, limbers, &c., are made at Government shops 
at Vernon, Avignon, and Angers. 

The artillery establishment at Bourges contains 
foundry, gun-shops, laboratory, teat-rooms, and 
proof ground. All are well equipped, and the 
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465 
shops well piety and lighted. The steam hammer 
has atup of four tons. The parts of the guns are 


reooived from Le Creusdt, St. Chamund, and St. 
Ktienne, rough-bored, turned, and tempercd, and 
are machined and assembled here; 1300 men are 
actively employed. 

The foundry at Ruelle, near Angouléme, has be- 
come the principal, if not the only, establishment 
for the manufacture of the larger guns required for 
the navy and coast defence. t at Nevers is no 
nee used, its machinery lola Wasi transferred 
to Ruelle. Three circumstances, Lieutenant Jaques 
adds, have contributed to the selection of Ruelle— 
the hydraulic power continuously aupplied by the 
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100-TON CRANE AT THE RUELLE GUN FACTORY. 


River Touvre, whose waters neither dry up, over- 
flow, nor freeze ; the proximity of apecial ores pro- 
ducing iron asi\ng extreme rematanco to the 
action of powder-gas, and the charcoal supplied by 
the neighbouring forests. 

At the Ruelle foundry all the conatruetive force 
of the marine artillery has been concentrated and 
all the largest guns are made The report of the 
Found rb atates that 1t has the moat remark- 
able collection of tools of the age, designed for guns 
of 34cm, and upwards, and having 4 capacity of 
handhng guns of 160 tona in weight and 60ft. m 
length The shop m which these tools are placed 
is about 450 ft. in length and 131 ft in width, having 
a height of 85 ft at the centre peak of the roof. At 
one end 1s the ahmnking pit, in which the gun tube 
1s placed upright to receive the hoops Tho bottom 
of this pit is 85 ft, below the floor. It is excavated 
ine rectangular form, and 1s divided into four 
stories, contracting m area as each lower level 1s 
reached. At each level the opening can be floored 
over to accommodate the work of hooping anv 
leng.h of tube. The heating furnaces are on th 
firat level below the floor. 6 tools already in 
* at the time of the Board's viat were the fol- 
. , but there 1s stated to be room for fully a 
dozen more of aimilar character. Two turning 
lathes ospable of turning guns 15 m. long. These 
can be increased in length 10m Three boring and 
one rifling machine for ditto. Two smaller boring 
machines with adjustable connections for turning, 
Two other machines for breech details, &c. Two 
movable cranes, one of 100 tons and one of W 
tons. 

The 100-ton crane, of which we annex an illus- 
tration, Fig. 1, for the transfer of heav 

es, was constructed at Fives-Lillein ____ 

Lieutenant Jaques remarks that the steel works 
of Marrel Freres at Rive de Gier are well equipped 
for the manufacture of steel shafting, machinery, 
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and gun tubes up to 17 om. There are four ateam 
hammers with tups of from 10 to 26 tons; all are 
double-acting and have a stroke of 8ft, The gun 
tubes ara o open-hearth ateal, tempered tn oil. 
‘‘ After tempering they are bored to the cluse 
dimensions required by the French contracts, in 
many instances to 4 of # millimetre (,000117 in. ) 
of the finished size.” The report of the Board adds, 
‘Kor tubes and hoops, however, for large guns 
requiring massive forgings, theaupply is limited to 
the works of St. Chamond and Le Oreusdt.” 

La Compagnie des Hauts-Fourneaux, Forges et 
Aciéries de Ja Marine ot dus Chemins do fer & St. 
Chamond, is described by Liout. Jaques as an im- 
menke establishment, with a capital of twonty 
millions of francs, and very extensive shops con- 
taining excallent tools, Some very fine turning 
lathes by Jouffroy, at Vienna, aro noticed The 
forge contains three large hammers with tups of 
10, 35, and 80 tonsa. ‘The largest was constructed 
at the works at a cost variously estimated from one 
to two millions of francs. It is double-acting, with 
astroke of 18 ft Steam is not used above. Tho 
foundation 1s rock, covered with wood and 800 
tons of iron castings, the largest of which weighed 
180 tons. Three 28-ton and two 12-ton Pernot fur- 
naces give & capacity for casting an ingot of 100 
tons. The Board atate that the ingots cast at St. 
Chamond for the 42 om, 75-ton gun are of 76 tons 
weight The tubs, after rough boring and turning, 
weighs about 36 tuns. The temporing pit is a 
large excavation 16 metres deep. At one ox- 
tremity 18 the furnace where the tube is placed erect 
and hoated. At the other t# a cylindrical excava- 
tion reaching to 156 metres below the floor of the 
pit, where ws placed the tank contaming 100 tons 
of colza oi into which the tubo when heated 1s 
lowered rapidly. 

At Lo Oreusdt,* which are the most important 
steel works in France, 15,000 men are employed. 
It comprises coal mines, smelting furnaces foun- 
dries, forges, stee] works, and construction shops. 
Advantageously situated m the centre of France, 
closely connected by rai) with the Burgund 
and Bourbon districts, umted by a private raul- 
way to the central canal, which 18 about 10 kilos. 
distant, and which gives eusy access to the Luire, 
Saéne, and Rhone, it is by its rail and water- 
ways in communication with the Atlantic and 
Mediterranean, and with all parts of France, 
About 1807 the Siemens-Martin furnace was in- 
troduced and the Dessemer svon followed, accom- 
panied by the fabrication of stee] rails and soft 
atvel for the construction of ships as well as 
material for cannons, to the development and im- 
rovement of which Le Creusit has largely con- 
fributed. In 1873 tho fabrication of steel! tyres 
was undertaken, and for the manufacture of shafts 
for large marine engines, and of the parts of guns 
of great woight, the 80-ton hammer was erected in 
187 and completed in 1877. With this hammer 
waa forged the armour-plates tried at Spezia, and 
in 1878, plates weighing 63 tons and caat ingots 
of 120 tons wore produced 

Under the administration of Messrs Schneider, 
besides the establishment proper, the company 
posscason a shipyard and bridge construction shups 
at Chalons sur Sadne, and numerous coal and iron 
mings, covering 2857 acres, 1048 of which are 
accupled by buildings and works of various de- 
scriptions. 

In 1880-81, to meet the production there were 
consumed 621,000 tuns of coal, 200,000 tons of 
coke, $17,000 tons of ore, 3,600,000 cubic metres of 
water, 2,800,000 cubic metres of gas, The work- 
ing capacity of the establishment was 700,000 
tops of coal, 200,000 tons of pig iron, 160,000 tons 
of wrought iron and steel, 30,000 tons of constructed 
material, represented by bridges, river steamers, 
marine and stationary engines, locomotives, iron 
and steel raile, wrought tron and ateel for com- 
mercial purposes, armour-plates, cannon and gun- 
carriages. 

Thereare thirteen smelting furnaces, several covered 
with brick, but the more recently constructed have 
metal covers of the Scotch type. They are conve- 
niently fed from a platform 38 ft, high and 550 
yards long The powerful blowing engines are 
arranged in three groups. The first comprises three 
horizontal engines of high speed, the second four 
vertical direct-acting engines of 200 horse-power 
each, the third two vertioal engines of 260 horse- 

wer each, with ur cylinder above the steam ; 

+ For « general plan of the works at Le OCreus@h, wa 


refer our readers to page 275 of our twenty-sixth volume, 


the draught is produced by two chim 











































ta 
the itstallation of steam hammers, there are smaller 
ones in the bays on each side of th 

ing. In Fig. 2, on the 
are the hammers, F F the furnaces, and 00 the 
cranes. 


of brick, 246 ft. high, the other of iron, 278 ft. 


high. | 
"Whe coke etnployed for fuel i all made at the 
works from bituminous coal found in the basm of 


the Loire, mixed with the anthracite of Le Oreualt. 


The carbonisation is affected in 190 Belgian and 
te 


thirteen Appolt ovens of eighteen compartmen 

each, and the daily’  araenagae is about 520 tons 
of a very dense glutinous cuke, which contains 
very little aulphur, and explaina in part the excel- 


lence of the Creus(t irons.’ . 


Tho stee] works are represented by three groups 


of Bessemer converters, seven Siemens furnaces, 
and two rotary Pernot furnaces. The cranes and 
engines of the Bessemer plant are actuated by two 
engmes of 40 horse-power each, Two engines de- 


veloping 2000 horse-power provide the blast. The 
Siemens furnaces each contain 18 tons, and tho 
Board witnessed the casting of a 45-ton ingot, 
which was effected in twenty-three minutes. 

The most striking feature at Le Oreusdt 1s stated 
to be the forge, where 1s assembled an array of 
steam hammers comprising one 100-ton hammer 
with a fall of 5 metres, one 40-ton hammer with 


a fall of 3 metres, one 16-ton hammer with a 
fall of 3 metres, two 10-ton hammers with a fall of 


5 


metres, and one &-ton hammer with a fall of 
metres. 
The forge is situated near the steel works, and 


covers an area of thirty acres. It extends over a dis- 
tance of more than 6 
and land forges with their accessories, puddling fur- 
naces, a central court for conventence of communi- 
cation, and rolls for shaping the ingota. The bays 
that contain these rolls are 330 yards long and 1 

yards wide 
reverberatory furnaces. 
twenty rolla run by fifteen engines of over 6000 
horse-power. 
is 33 ft, in diameter, and :ts weight nearly 60 tons. 
The steam 
by vertical boilers, and 1s 
heat of the reverberatory 
that feeds them and further supplies the forge has a 


yards, and comprises steam 


On the right is placed a long line of 
In the centre there are 


The flywheel of one of these engines 
uired for these engines 1s furnished 
eee by the surplus 
urnaces. The reservoir 
pacity of 300,000 cubic metres, In addition to 
e central build- 
receding page, H H 


The construction shops are 1640 ft. long, with an 


average width of 490 ft, and contain iron and 
bronze furnaces, hand forges, braisery, steam and 
other mechanical cranes, hydraulic rivetters and 
presses, twonty-seven small steam hammers , boring, 
turning, planing, and adjusting de 
also include sections set apart for the manufacture 
of cannon, where the forged parta are machined 
and assembled. They contain lathes of all sorts 
capable of making guns up to 100 tons. Theo hoops 
for guns aro manufactured from aolid i 
those for guns up to 24 cm. are rolled like railway 
tyres, those for | 
mandrel. 
scribed. 


ments, and 


ota, 


er oalbres bemg forgedon a 
The mode of manufacture is thus de- 

By casting the ateel in moulds of suitable dimen- 
sione, avlid cylinders are obtained which are 
flattened into discs under a hammer, Whilst still 
warm they are placed under a socond hammer, 
whose face 1s terminated by a mandrel so placed as 
to punch in the centre acylindrical hole. The hoops 
aro then rolled in the tyre rolling machine. 
Usually the hoops are rough drawn and finished in 
the rolling machine, but sometimes they are finished 
under the hammer. During this lasi operation 
they are mounted upon an iron mandrel attached to 
the anvil. Jacketa of large size are also manufac- 
tured. These are made from solid ingots which are 
forged and then bored out. The tempering pit is, 
as at St. Chamond, 15 metres deep, with a furnace 
atone end and a tank with 100 tons of oil at the 
other. One side of the upright furnace is con- 
structed as a door made to turn on its hinges. 
When the tube is raised to the right temperuture 
it is seized by the travelling crane, the door is 
swung open, and the tube is at once taken to the 
tank In which it is immersed. All tubes are 
soaked in oil a second time, but ata tem oe 
below that tv which they were vaindd it tha ret 
immersion. This process constitutes the annealing 
after tempering. 

In their report the Board state that the Terre- 
noire Company have largely produced steel for 
projectiles and hoops for guna, though the metal 


‘one | has not proved suitable for the inner tubes for larga 


uns. company olaims special ty ih pro- 
ducing steel without sar palpi Dep Nines no 
subsequent working under the Terre- 


9 
noire stee) is produeed in Siemens furnaces, aad is 
«oft and malleable. § ‘attention is now being 
ee ene and the 
methods of tempering and snnealing, 
for of an interior diameter of 56 om. are boing 


The following description of the process of casting 
ia a from the report of the Foundry 

In pees! tarms the object of greatest importance 
in this process is to keep down oxidation in the 
bath from the commencement of the operation. 
For this purpose the furnace must be kept as hot p.. 
possible, with a good solid body of flame, but th 
must be only just enough air admitted to pron’ “"* 
thorough combustion. 

The process requires an initial bath of pig ir®° 
containing 6 to 8 per cent, of manganese. Spi of 
eizen is the most convenient form for introducing “ 
it, but aa a apiegal with peu this percentage 
may not be at hand, the bath may be formed by 


taking a richer apiegel and diluting it with a proper 
propersion of ordinary pig containing no manganese, 
he greater part of the bath ahould be of pig poor 


in carbon, particularly when mney carbontsed ma- 
terials are to be dissolved. The weight of the 
initial bath should gonerally be about 11 per cent. 
of the whole. 

When tho bath is completely melted, the re- 
fining materiale are successively added in small 

uantities. These are pre-heated and dropped at 
the deepest part of the hearth in front of the doors. 
ee employed not only to keep the fur- 
nace hot, but to save oxidation. The matenals 
used at this period of the operation are chosen with 
reference to the quality required in the finished 
product For projectiles the Terrenoire Oom- 
pany generally use Bessemer ingot and rail ends 
with sinking heads from previous projectile charges. 
These are all high in carbon, and contain some 
manganese. The proportion of refining materials 
to the whole charge averages 78 per cent. As acon 
as one charge is melted another is added until al) 
are fused, when a series of teats commence. The 
final additions consist of a special pig (11 per cent 
of the whole charge) containing “f per cent. of 
silicon and 34 per cent. of manganese, and also a 
little ferro-manganese contaiming 50 or 60 per cent. 
of manganese. A ak of theue ingredients 1s taken 
up by reaction, which prevents the formation of 
blowholes , the remainder 1 left in the metal to 
— tu it the physical qualities required. 

he special pig is charged hot, hile ub is melt- 

ing, &@ marked change takes place in the bath, which 
up to that time has bubbled about as much as in 
the ordinary pig and scrap operation. It becomes 
gradually more and more quiet until its surface is 
amooth and scarcely broken by small and widely 
acattered bubbles. When the special pig 1s nearly 
all melted, the ferro-manganese is thrown in hot, 
The casting takes place immediately. The metal 
runs into the mould without splashing, and no escape 
of gas is noticeable. Spiegeleisen is used for the initial 
bath, because the manganese it containa bein 
the most oxidiaable of all the maternal present, wil 
remove oxygen that may be present in the bath, 
and will intercept oxygen that may tend to enter it, 
so that the more manganose there uw 1n the alag 
the less oxygen there will be in the metal below. 
By testing the slag uently there is constantly 

resent a delicate test of the oxidation of the bath, 

f this precaution were not taken and the oxygen 
were allowed to go on accumulating in the bath, it 
would be impossible to tell how much there is of it 
present when the final additions of silicon and 
manganese are made, and how much of these aub- 
stances would be removed in taking up this oxygen. 
Therefore oxygen muat be kept out, so that the 
whole of the ingredienta finally added shall be left 
to perform their work, ; 

6 success which has thus far attended the de- 
velopment of the manufacture indicates a uneful 
future for the process. The persevering effurts of 
the Terrenoire Company iy their confidence in 
the principle involved. Further experience may 
j the use of the metal more gene for 
guns, and if it oan be made hard enough, it may be 
used for - inner tubes, It will ae exhaustive 
experiments to induoe artillerists to accept in all 
capea the simply cast metal a4 a substitute f ee 
forged under a hammer or press, but if ita shility 


‘ 


~, metal consequently vary towards a line in the middle 


* views, and proposed to temper the solid cast-steol 


parser 


stand all tests in demonstrated, it will open a way 
to great economy in manufacture. 
ith regard to the advan gained by temper- 
ing gun steel, much mooted in England, Lieut. 
Jaques saya that whilst nearly all authorities in 
ce are in favour of tempering, there are still 
diverse opinions as to its ning effect, and as to 
the best. system to be employed im the operation. 
Mr. Harmet, chief engineer of the steel works 
of St. Etienne, argues that the usual method of 
plunging the tubes entirely in oil, which causes the 
cooling to commence simultaneously on the outer 
and inner surfaces, creates three different zones of 
cooling in the thickness of the metal, the centre 
one of which begins to contract only when the two 
outer ones are already set The tensions of the 
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if cut green it is too heavy to be floated down the | Often the creeks are rocky or sandy, genorally 
rivers. It is generally thought that the best time | crooked, frequently with precipitous beds, and at 
for girdling the tree is after the fall of the leaf, | times again so shallow that with high water the logs 
when the ciroulation of the sap is at ite loweat ebb. | get overthe banks. In the great majority of cases, 
The girdier goes into the forest with his ‘‘dah” (a | therefore, pr earaat e the logs to the main stream 
kind of long knife like an attenuated chopper used | has to be helped by the elephants Whero the creek 
by a butcher), and with it or with a amall axe he | debouches into the main river, and if the latter be 
chips through the bark and sapwood all round, a} large enough to admit of the rafts floating, there 1 
short distance above the ground, taking great cave, | often a thittaga or boom, formed either of twisted 
if he 18 a good workman, to exciae every part of the | canes, or of logs chained together, to prevent the 
sapwood out of each flutingand hollow of the troe ; | timberdrifting out into the main river The rafting 1s 
for if he leaves the least bit of the sapwood | generally done at the thittaga or boon, where there 
intact the tree will live on—-though it be in al/is one. Taken out one by one inte the main stream 
half-hearted way—and when actually out duwn it | the logs are made into rafts, according to the size of 
will not float. Amongst the many points to which|the mver, and thence they are fluated down to 
the girdler must give special attention in his selec- | Rangoon or Moulmein, the journey taking many 
tion of trees to be felled, none is of more importance | months in the case of rafts from the upper waters 
than the size of the tree, because to girdle under-|of the Irrawaddy. On the nature of the stream 
sized trees would be unprofitable, and would destroy | depends, of course, the point at which the rafting 
the succession, It 1a seldom worth while to work | 1s duns, the rulo being to do it as high up as pos- 
out a tree that is leas than 6 ft. in girth, or say about |aible Owing to the occurrence of numerous rapids 
100 years old. By way of identifying the work as{on tho Salween, rafting on that river is impos- 
his own, the girdler hammers or cuts his own)sible above a place callud Kyodan, which 1 
special mark, and if the girdling operation has boen | only 80 miles above Moulmein, and at that point a 
thoroughly done the tree 18 practically, if not abso- | great rope of canes 1s stretched across the river just 
lutely, dead in the courso of a few weeks, while in | below the last rapid. Jn order to form the raft, the 
from two to three years, 1t has become sufficiently | logs are tied together by canes, or by ropes made 
seasoned to float. It 1 this long course of pre-| from the inner bark of a troe called ‘‘ shaw,” and 
paration, necessitated by the requirements of river | tho construction is strengthened by means of cross- 
carriage, that insuros that thorough seasoning of | pieces of wood. At the ends there are rowing places, 
the wood which is so remarkable an advantage in | as cross rowing has to be resorted to so as to keep the 
its use = Then come the feller and lus mate with | raftein thecurront, At might tho rafta aro moored 
their amall Burmese axes with which they attack | by long canes or ‘‘ shaw” ropes, often 150 ft, to 
the tree, generally above the buttresses, which | 200 ft. in length. Huta are built on the rafts in 
sometimes extend as much as 12 ft. up from the} which the raftsmen and ther familics live during 
ground, so that the fellers havo to erect a etage|their often long journey; and the rafta aro de- 
to work on. The cuts are arranged so that the |spatched in batches under the care of a head man 
tree ar fall with the loast chance of injury either | who 18 held responmble for them Until within the 
to itaelf or ita neighbours of ita own tribe. This| last few years rafts commg down the Sittang were 
is often a matter of difliculty. Steady hewing | exposed, i the lower part of that river, to the 
fur half or three quartors of an hour 1s generally | danger of meeting a dangerous ‘' boro” which at 
sufficient to bring down atroe of 6 ft girth, and the | apring tides runs with a lofty creat and roar heard 
crash of tts falling reaounds far and near ovor the | for many miles, up the wide mouth of that stream, 
hilla, The tree is next trimmed of ita branches, |and many thousands of logs dmfted irrecoverably 
and ‘‘logged” into one or two logs, according to its|out to the Gulf of Martaban Now, however, 
size and postion, for if the ground bo hilly, or the | there is a canal which takes off higher up the 
spot far from the water, or the creek narrow and | Sittang and gets md of that danger Whon they 
crooked, a very long or a very heavy log may he | arrive at Rangoon or Moulmein the raftsmen are 
unmanagcable paid the balance duc to them over and above the 
As muat readily be supposed, the difticultwa} advance made at starting, and the logs are taken 
which attend tho bringing of very long loga | charge of by the owners, who stow them at Rangoon 
from the foresta to the shipping porta are enormous, | on Jand belonging to thomselves or runted, and at 
owing to the system of tranmt, which itis necessary |Moulmein in a depit kept by Government, who 
to have recourse to. In the transit of teak from |issuo warrants on which the banks will grant 
the forests, man finds a most valuable assistant in | advances 
the elephant, and there are few moro interesting} From tho depéts the logs aro taken as wanted to 
sighta in the animal world than the working of a|{the sawmills, which of late years have largely sup- 
well-trained elephant, so wonderful aro the intelli- | planted the old hand-labour sawpits At these 
gence and skill with which he will adapt his great | mills the timber 14 cut up into various classes of 
and yet not clumsy atrength to the manipulation— | squares suitable for the European and Indian 
at the millsa—alike of a square two tons in waght | markets, and into acantlings As imported into this 
and of a long board half an inch in thickness, wlich| country the timber usually comes (1),1n squares 
the shghtest jar would break; but it 18 in taking | measuring 23 ft, and upwaids in length, (2) in 
the logs from the forest to the stream that the |aquares ranging from 150 ft tv 28ft m length, 
elephant is invaluable as a boast of burden. After|which are generally termed “short girthy,” on 
the tree has been felled the animal comes upon the; account of their short length and very large 
scene with his mahout and attendant, and the drag- | aides ; (3) in planks principally taken off the sides 
ging chains having beon attached to the log, 1t at|of the logs in beng manufactured into squares, 
once starts on its journey to the water If the log|and which are thus produced much cheaper than if 
be heavy, and tho ground rough, the sir is filled|taken direct from the ayuares After conversion 
with the shrill trumpetings and loud roars of the} the squares and planks or acanthngs are piled to 
overtasked elephant, in which case the work 15|await ahipmont Until lately all the moving of tho 
often caged by rollers which are shifted froin time to | timber in the yarda was done by elephants trained 
time; and in an ojd forest tho work 1s uently | for the purpose, but of late years owing to the 
facilitated by the comparative smoothness that has Sahat cost of elephants—a good ‘‘ tusher” now 
gradually been imparted to the dragging track Of | costang aa much as 350! or 400) —ther ability to 
course, the time occupied in reaching the water | disease, and their imability to work at certain 
varies much according to the distance and nature | seasons, tho tendency has beon to substitute me- 
of the ground ; for, while in nowly-oponed forests, | chanical appliances and cools, for elephant labour 
where the timber is close to the water, an elephant | Teak is admittedly by far the most suitable timber 
will drag a number of logsin one day, in vld forerts| known for use in works of conatruction Being 
the distance may be even ten or more mules, in| very hard, having a fine grain, unaffecte. by high 
which case an elephant will probably drag nut more | temperatures, by dryness, or moisture, susceptible 
than thirty logs in asoason No dragging is done|of a very fine polish, and possessing an aromatic 
after February till the rains burat in June, aa the | vil nh preserves iron, & most important ad- 
elephant is eamly exhausted by labour in the hot} vantage, it us greatly prized by shipbuilders, who 
months When the logs have armved at the creek | are, deed, the principal consumers of it in this 
bed they are arranged side by side, care being taken saad It ws also being employed somewhat 
to ry them from tho neighbourhood of any heaps | extena ver in the construction of railway car- 
of drift and rubbish, Jest tho forest fires catchin h 










its thickneas, instead of being concentric with 
axis of the tube. Mr. Harmet proposes to 
this latter result by Alling the tube with water 

d applying none to the exterior. 
In England the late Sir W. Siemens chared theso 


gun he designed, by applying gas to the outaide and 
wator to the bore. 

Judging by the very full and detailed information 
which it will be seen was freely given to the Board at 
the establishments visited, the geste they ex- 
pross of the courtesy with which they were received 
waa certainly well deserved, though it is a matter 
of doubt whether information obtained in this 
manner, much of it of great importance, should 

roperly have been made public to the world at 
e 


. Krupp has cause to congratulate himself 
that he was not in thia instance induced to relax 
his atringent rule perpesng Uk tion of his works. 
Some fine fencing took p etween the Board 
and Mr. Krupp on the subject, but it can hardly 
be doubted that he exercised a wise discretion in 
offering to exhibit the performances of his guns to 
the Board without permitting an inspection of the 
processes and details of their construction. 

Anxious to avoid a blank page in their report 
with respect to the doings of the great “cannon 
king,” a portion of a recent report by the American 
consul at Orefold is inserted, but that document 
containa nothing that has not already becn made 
public by Mr. Krupp himself, and no farther light 
is thrown on the myateries of the Essen processes 
of steel manufacture and ordnance construction. 

In fact it may be questioned whether the free 
exhibition of our industrial processes to foreigners 
is a wise proceeding, and whether it would not have 
been better to have displayed somo of the reserve 
maintained by Mr. Krupp. Though duly invested 
with the dignity of a presidential precept, the Board 
was nothing less than a manufacturing committee 
sent to aiher information for the benefit of Ame- 
rican industries, and most of the firms they visited 
showed an unwonted liberality in affording them 
almost unrestricted facilities. 

How the information acquired is to be made use 
of can be seon from the designs of guns, given in 
Lieutenant Jaques’s work, emanating from the 
Bureau of Ordnance, and intended for manufac- 
ture in the States. These are, mm their leading 
features, copies of recent English guns. If some- 
what inclined to doubt the realisation of Lieutenant 
Jaques’s patriotic anticipations that American guns 
will become the standards for comparison for all 
nations, wo can at all events congratulate the Board 
with having taken the beat means of laying a sound 
foundation for their future operations. 

From the abstract Lieutenant Jaques gives of tho 
discussion in the Senate on the report of the Board 
it may be doubted whether the large appropriations 
demanded for the construction of aon ordnance 
factory and the manufacture of a number of guna 
will be granted. American legislators have always 
shown a strong disinolination to embark on the heavy 
outlays inseparable from establiahmenta adequate to 
carry out tha -ooniprenensl¥ schemes of national 
defence which have been pressed upon them, and 
it is consequentf not improbable that the interest- 
ing additign to the hterature of the subject due 
to Lieutenant Jaques will be the chief result of 
their labours. 

a —————e 
TEAK. 
(Concluded from page 460), 

Tuwez js very much interest connected with the 
getting of the timber and its tranamission to market. 

first operation is to ring or girdle the tree, for 


riagos, e following figures showing the ex- 
these extend to the logs, and a mark is hammer orts of teak from Burmah, and the consump- 
on each log by the elephant driver to identify it as|tion in thia country prove how extensively 1t 
dragged by ham. There the logs lo till the firat|is used. The total exports from Burmah durin 
riaes of the water float them off, but though they havo | recent yeara may be roughly stated at from 120,000 
been floated, their troubles are not necessarily over, }to 160,000 loads, two-thirds of which found 4 
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market in India. Of that enormous quantity of 
timber the imports into the United Kingdom in the 
years mentioned wore as follows. 


Loads, 
April 1, 1874, till] March 31, 1875 42,868 
* 1875 ‘5 1876 60,612 
«1876 1877 45,108 
“5 1877 - 1878 : 
1878 ie 1879 87,418 
”» 1879 ‘ 1880 88,620 
” 1880 i 1881 65,626 
These 


show an mde i of 49,508 loads 
over & period of sovon years. © great increase 
in the year 1880-81 was caused by the large demand 
in the United Kingdom for the tumber for ship- 
building p os, it being freely obtained from 
the Forest Department, and the lessees of the 
different forests. The Clyde lays claim to beng 
the largest consumer of this valuable timber, the 
importa'to it alone averaging, from 1876 till 1883, 
11,916 loads per annum, or close upon 24 per cent. 
of an av year’s exports from B to this 
country. inf that period tho largest quantity 
ali ip one year into the Olyde was 16,004 


oads, and the smallest quantity was 5193 loads. 
The Thames 


ranks next to the Olyde as regards the 
imports of teak from Burmah, the quantity being an 
w of 8340 loads per annum. The Mersey, 


the Tyne, the Wear, and the Government dock- 
yards are the other principal consumers of teak 


wood, each of which will receive from 3000 to 5000 
loads in the course of a busy year. This large supply 
of teak from Burmah to this country has not — 


more, of Inte yoars, than has been required. 


Mist 
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Teak may be cegenien as the moat important 
timber with which the Forest Department of India 
has to deal, and in Burmah the forests under its 
administration at present, cover an area of from 3500 
to 4000 square nules, The attention of the Con- 
servancy officers mw devoted to the protection of 
trees which have not yet reached maturity, and no 
ay ling is permitted in the tracks over which they 
ve authority, until the permission of the officer 
in charge has been obtamed. Much care is also 
devoted by them to the maintenance of these 
forests, when cleared, as teak-bearing districts. 

In the Indian Section of the Forestry Exhibition 
there are shown specimens of timber which more or 
less approach teak 1m its numerous excellent quali- 
ties. The most valuable tamber after teak 1s that 
obtained from the Lagerstrimiua flos-regeme, It 
grows in Sylhet, Cachar, Ohittagong, and Burmah, 
and 1s used in shipbuilding and for boats and 
canoes, and in all kinds of construction. In 
Southern India it ts used for building purposes, and 
in Ceylon for casks The Fragraa fragrans, an 
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eve n tree of Burmah, yielda a hard wood 
which 1s brown, close-gramed, and beautifully 
mottled. It is very durable, and 1s not liable to the 


attacks of the teredo or seaaworm. As one of the 
most important of the reserved trees of Burmah, 
ospecially in Tavoy, its wood uw used for house- 
building, for bridge and wharf pues, for boats’ 
anchors, and for other purposes, Another timber 
known ag ‘' gal,” which is obtained from the sal 
tree (Shorea svbusta), when it has once been 
thoroughly seasoned, stands almost without a mval 
as a timbor for strength, elasticity, and durability, 
all of which it retains without being sensibly affected 
for ao great length of time. This timber is most 
extonsively used in Northern India, being in con- 
stant request for piles, beams, planking, and railing 
of bridges, for boams and the door and window 
posta of houses, for gun-carriages, the bodies of 
carts, and above all for ralway sleepers, the 
yearly consumption of which for such purposes 
reaches some lakhs of cubic feet The ironwvod 
tres of Pogu and Arracan (Xylw dolabriformes 
yields a tunber which 1s used for boat-building an 

for agricultural implements in Burmah ; also for 
carts and tool handles. In Southorn India it 1s 
used for rmlway sleepers, posts, boatbuilding, and 
carts; and in Buriah and Bengal it has been 
extensively omployed for telegraph posts, for which 
it has answered well. Its weight 1s about 65 lb. 
per cubic fout. Lastly, we may mention the wood 
of the sissoo, which is very durable, seasons well, 
and does not warp or slp. For the felloes and 
naves of wheels and carved work of every descrip- 
tion, for the framinggs of carriages and similar work, 
it 18 said to be unsurpassed ie any other wood, 
owing to ita fine seasoning and standing qualities. 
Unfortunately the supply of this valuable timber 1s 
comparatively small 
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CABLE TRAMWAYS. 
By J. Bucknaut - Smirn. 
(Continued from page 445.) 


ia accounted for by the briskness of the ship- 
building industry during the same period having 
caused a more than ordinary demand for the ma- 
terial, although it has not yet overtaxed the re-} Mu. Haxzipiz did not allow his project fur eata- 
sources of the teak merchants. blishing cable tramway communication m San 
By many persona the price of teak is considered | Francisco to repose, but ultimately succeeded in 
to be an biiacle to ita more general use. No doubt | interesting some friends in the matter, and im 
ita cost is greatly moreased by the expense of oe obtaining 8 practical tnal. For some time, how- 
ing it long distances from the forests, by the diff-jever, he met with more obstacles than encourage- 
culties of transit, and by the heavy rates of insur-|ment, and in fact the scheme was somewhat 
ance for oargoes corned by wooden vessels, which | ridiculed, and regarded as being visionary and 1m- 
are those most suitable to the trade. The average | practicabie. - 
price obtained for ot 1n this country 1s about 5s. 3d. | Ultimately, however, he succeeded in obtaini 
per cubic foot, but during times of great dopression | the co-operation of Messrs. Britton, Davis, an 
in the shipbuilding industry, it has been as low as|Moffit, who supphed the required funds. The 
3s. 8d. per cubio foot, while in seasons of great | franchise for the line was then acquired from a 
briskness it has touched 68 4d. per cubio foot for} Mr. Brooks, who ongimally intended to attempt 
timber of average size and quality. =” some cable haulage schemes in the city The 
In recent years teak has been imported into this | public was also invited to assist, and a pi ospectus 
country from Bankok m Siam, but the shipments eS oath tions was insued and dated June, 
have not met with much favour from shipbuilders | 1872. The result was an absolute failure. Some pro- 
on account of the wood being much more brittle perty owners In the neighbourhood of the projected 
than the Burmah timber, while it possesses the | line made promises, as numerous as vague, regarding 
‘*heartshake” ina very marked degree, is full of | future assistance, if the scheme succeeded, but any- 
beeholes, is earthy in grain, and does not, to the | thing like defimte encouragement, in the event of a 
same extent, contain the essential oil which con-| success, took more the form of a gratuitous sum 
tributes so largely to the value of Burmah teak. To} than an investment. California-street was the first 
a future generation 1t may be valuable im the | proposed aite foratmal, but the route ultimately 
event of the Burmah forests failing to meet the | svlected fur this experrmental line was Clay-street, 
requirements of the time ; but while tho other is to /a busy contral street in the city of San Francisco, 
be had in such quantities as at present, it is not | only 49 ft. wide betwuen the houses. 
likely to be in great demand, unless the Bankok} The highest part of the hne was to be about 
shipmenta can be improved, 300 ft. above the level of the lower or Kearny-street 


EO sae. 


terminus, and its entire horizontal length was 
2800 ft., or about 5800 ft of single ne. The 
transverse intersecting streats, which occurred about 
every 412 ft, were at right angles, and cut the 
grades of Clay-street with level crossings The 
ateepost gradient on the line was about lin 6. The 
preparation of the apart plans and details, as 
also the superintendence of the construction of this 
inaugural cablo tramway, were carried out by a 
Mr. W. Eppelshsimer, who from that time has been 
much associated with the introduction and dove- 
lopmont of the cablo system gonerally. 

The proposals contained in the original pro- 
speotus were that the line should run between Kearny 
and Jones-strects. The hours of trafic were to be 
from 74.M toll pM., the rate travelled being from 
five to ax miles per hour, the trip thus vccupyin 
about six minutes Horses wore to be attachec 
to the cara upun their arrival at the summit of the 
hill, where an extension was to be worked by a 
horae syatem. Tho promoters stated that they con- 
aidered a ten-ininute service of cars would be aufii- 
cient at first, and further mentioned that it was 
hardly to be expected that the line would pay 
upon the proposed investment of capital, but that 
the ultimate boneht would rest with the property 
owners and romdents upon the hill A guarantee of 
45,000 dole (about 9 ) was invited as bein 
necessary, before the construction of the line caul 
be cominenced. The projectors undertovk to have 
the line built and opened for traffic within mx 
months 

Mr W. Eppelsheimer supplemented this pro- 
apoctus with an able report, giving a detailed esti- 
mate for the work proposed, acoompanied by some 
valuable notes regarding the probable traftic 

The total cost uf the scheme was estimated at 
100,000 dols, (about 20,0001.) including the entire 
track, tube, steel wire rope, engines, tension ap- 
pusnoes, pulloya, rolling atock, yrppers, twenty 

orees, Duudunigs and tvola, Ac <A detailed ac- 
count of the actual expenditure incurred will be 
given later on, hut at present it will sufhce to state 
that the construction and equipment was within the 
above estimate The monthly running expenses of 
the road, with adequate allowanoes for depreciation, 
woar and tear, &c., wore estimated in the said re- 
port at about 3000 dola , about 600/. Ultimately a 
douation of about 40,000 dole. was subsortbed by 
i interested property holdorsin support of the 
ino. 

The population of San Francisco was then about 
180,000, and the proportion that travellod daily by 
different tramwaya in tho city amounted to about 
20 per cont The number of inhabitants that resided 
in the district of the proposed Clay-atroet line, was 
estimated at about 12,000, and by reasonable deduc- 
tions from the average workings of the other tram- 
way companies ovor level ground, it waa to be fairly 
oxpected that thodiuly transport of passengers would 
exceed 3300, which at & cont fares (24d.) would 
produce a daily revenue or gross profit of about 
165 dols , or 331., or, aay, about 2301, per week, or 
020/ per month, which would leave a net. profit of 
3201. per month, after the allowances for working 
expenses, intercat, and depreciation. Assuming 
the receipts tu have given a proft of only 2001, per 
month, Ae the line would lave paid L2 per cent. 
interest upon the estimated capital required, but 
Mr, Eppelshermer’s figures worked out m support 
of a probable return of over 30 per cent. aots 
since prove that this estimate has been attained, 
and indeed exceeded, the Jine having at times 
earned ovor 35 per cent, upon the capital expended, 
mnusthe above mentioned donation, The rapidity 
with which thia line was subsequently constructed 
is worthy of remark, and reflects great credit on 
all concerned. The terms of the franchise only 
allowed two months for the completion of the entire 
work ; the ground was broken early on the 2nd day 
of June, 1873, and the firat trial trip made on the 
line by the first day of the August following. It 
must not be imagined that the promoters were per- 
mitted to place any rough or inefficient system of 
public traction in the atreeta of this city. On the 
contrary, considerable atrictness and vigilance were 
exercised with regard to the construction, opera- 
tion, and fares, The plans submitted to the 
authorities were to comply with the followmg oon- 
ditions, viz That the road should not present 
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promptly started, stopped, or controlled upon any 
part of the hne; that no engine or motor should be 
used on or under the street that could frighten 
horses or endanger lives. The apead of travelling 
was not to be less than three or more than eight 
miles per hour Further, the single passenger fares 
for the entire distance were not to exceed 5 canta. 

Embarking upon such a restricted and more or 
less speculative undertaking, 1t waa obviously of 

rime importance to carry out this experimental 
fine at as low a cust as possibly consistent with 
adequate efficiency. In fact, the line was chiefly 
for demonstrative purposes, and litle thought was 
bestowed upon its ornamental aspect. It will there- 
fore be ily understood that sume features of the 
construction bore somewhat primitive aspects; as, 
for example, the wooden offices and engine-house, 
with its metal chimney shaft, &o.—in fact, wood 
was liberally used throughout the whole work. 
Before more minutely describing the construction 
and operation of the Clay-street cable road, we will 
pause to only narrate some interesting particulars 
connected with its public opening 

It was about 4 o'clock am. on the morning of 
the lat uf August, 1873, that the brat tnal trip was 
run upon the Clay-stroet line. The morning was 
dull and foggy, consequently the rails were slippory 
from the atmospheric moisture. The haulage rope 
or cable was set 1n motion by the stationary engine, 
and appeared to run satisfactorily through the 
slotted track tube in which it was mounted on auit- 
able pulleys. A ‘‘ dummy” or independent carriage 
to which the cable gripping apparatus, brake gear, 
and other mechani operating and controlling 
mechanism was attached, was then brought out, 
and the ‘‘yripper” duly lowered into the oable 
tube Ropes were next attached to the frame of 
the ‘‘dummy” in order to safely test the action 
and efficiency of the brakes upon such a severe 
incline The result was, that they were found to 
be inadequate to the requirements, The proba- 
bihty of the cars precipitously rushing down this 
declivitous line, 1f the gnppers should ha ‘ek to 
slip upon the moving cable, was not remote, although 
at this early hour there were no vehicles, horses 
or foot passongers to collide with in such event. 
Tho above-mentioned deficiency was far from con- 
ductive to confidence, and the driver deputed to 
take the first car down succumbed to cogent 
scepticism regarding the reliability of the scheme 
and lua personal aafety. However, the tral tri 
had to be made, so that Messrs. Hallidie an 
Eppelsheimer at once succeeded to the charge of 
the ‘dummy car,’ accompanied Py sume of their 
financial co-operatives and employés. Subse- 
quently tho descending trip was performed with 
safety und comfort and without any intorruptions, 
On the way down, stoppages at the crossing streets 
were tried by releasing and regaining the under- 
ground travelling cable with satisfactory results. 
At the lowor terminus the ‘‘ dummy” was reversed 
and the up trip tried with similar success. A 
farther trial was made at about 3 o’clock in the 
afternoon with adummy and ordinary car connected, 
when the down trip was effected with similar satis- 
faction, but a slight hitch took pao on the up or 
return journey owing to some alight derangement 
of the cable gripping appliance and the interrup- 
tions pesauoned: by the enormous conoourse of 
people that had assembled to witness the experi- 
ments, The firat disorder was soon remadied and 
the SP resumed, but the public continued to per- 
sistently besiege the cars, and the “dummy” was 
taken possession of by some sixty persons who 
crowded into and about it in order to get a free nde 
at their own risk 

About half way up the hill, or between Stockton 
and Mason-streets, where there is a severe @ 
in the grade, the crowded cars came to 4 atandatill 
owing to the slipping uf the freshly tarred cable 
upon the driving drum or ue in the engine 
room. However, thia difficulty was speedily neu- 
tralised by the administration of some sawdust and 
a slight incrense in the teasion of the cable, and 
the trip was then satisfactorily completed. 

Ans in all new devices or schemes, there were 
numerous small alterations and adjuatments neces- 
= before the road worked thoroughly well. 

t was avon, however, apparent that this small ex- 
perimental line was an unquestionable success, and 


a, 


more impediment to ordinary traftic than the usual | would be probably the pioneer of many other 
6 


and existing horse lines; that the rope should be | similar schomes. 
and operated below the street surface in|now been 10 successful mechanical and financial 


arrangod 


line with its extension has 


much @ manner as to in no way interfere with | operation for upwards of eleven years. 


vehicular or foot trafic, that the cars could be t- 


(To be oontinued), 
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THE HOSPITAL SHIP “CASTALIA.” 

In our issue of October Sist wa published ilustra- 
tions of the hospital ship Castalia, and of her tender, 
the Maltese Oroas, We now give several engravings 
of the Longreach Pier by which the patients embark and 
disembark. Fig. 1 (page 488) gives a general elevation of 
the pier and landing stage ; Wigs Zand 3 show the stack 
of piss botween the fixed and moving portions ; Figs. 4 
and 5 (page 469) show the pontoon and the house on it ; 
Fig. 6 is a croas-section of the pier; Fig. 7 is a similar 
view of the roof of the porch; Fig. 8 is a longitudinal 
wection of the pontoon; and Fig. 9 is a cross-section, 
The plier is 193 ft, in length over all; the moving 

on being 125ft., and the fixed part 69 ft. in 
ength. Itis lined throughout with yellow pine, and 
roofed with glass. The moving portion rests at one 
end on a pontoon, which rises and falls with the tide ; 
the other end is fixed to a atack of piles by a joint 
halted to each of the girders, and aleo to the piles. 
The fixed portion of the pier is also bolted to the same 
joint, thus spares! the connection of the moving and 
Axed parts. Ambulances can be taken through the 
pier, and there is a porch ateach end. The work has 
n designed by Mr. Adam Miller, of Richos-court 
Lime-street, London, 








METALLURGIOAL NOTES. 
Eiectrotytiv Extracrion of Corren, 

Engineering and Menu Journal states that at the 
works at Oker, in Germany, there are in operation 
five machines, C,, by Siemens and Halske, of Berlin, 
each machine being connected to twelve depositing 
baths, Each machine is driven by water-power of four 
to five horse-power, and deposits about 300 kilos. of 
copper per day. At the North German Refining 
Works, in Hamburg, six Gramme machines (No. 1), 
and one Wohlwill machine, are working, precipitating 
2500 kilos. of coppor per day. Hilarion Roux, at 
Marseilles, works witha No, | Gramme machine con- 
nected with 40 baths giving 000 square metres of anade 
surface: the oathodes being 5 cm from the anodes, 
and 0.56 mm. thick, The machine makes 850 revolu- 
tions per minute, consumes 240 kilos, of coal per day, 
and depomts 250 kilos of refined copper, with 8 volts 
30 amperes. It 1s uncerstood that in this country the 
electrolytic process of working copper 18 coming more 
and more into favour, especially for argentiferous 
copper materials, and that recently in the Swansea 
neighbourhood new plants have been erected, and old 
ones extended. But details of the mode of working, 
and results obtained, have so far not transptred, be- 
youd vague generalities. 


ANALYHER OF SLaqs, 

In an article in the School ef Mines Quarterly, 
Dr. Iles states that he finds that slags which are not 
usually decomposed by acids alone, and which there- 
fore require to be fused with alkali in order to prepare 
them for analysis, may in many cages be rendered 
easily soluble in acid by taking the sample from the 
still liuyuid slag in a special manner. is remarks 
apply more particularly to slags produced in lead amelt- 
ing, but he believes that the samo result would be 
obtained with other slags. If a pot of newly-drawn 
alag be examined immediately after cooling, it will be 
seen that on the outside, where tho slag has cooled 
rapidly, in contact with the iron neg, pot, there ws a 
thin layer of ape and brittle slag. is glassy por- 
tion is often found to be easily Jecomposed: by acide, 
while the inner portion of the slag, cooled slowly, re- 
sists acids and has to be decomposed by fasion, In 
taking samples for analysis, for the regulation of the 
furnace mixtures, &e., Dr Isles now proceeds by taking 
a steel bar, and either plunging this into the hquid 
tlug in the slag-pot, or holding it in the stream of al 
aa it issnes from the alag spout of the furnace, in eaoc 
case withdrawing the bar and plunging it into cold water 
as a0on as & thin crust of alag adheres to it. This 
rapid cooling of the slag, which has so marked an ia- 
fluence on its resistance to acids, does not seem to 
affect ite chemical compoaition at all, and certainly not 
as regards the main constituente, the determination of 
which is usually the object of analysis. 
taining aoe 42 per cent, of silica have always been 
found to be entirely decomposed by hydrochloric acid 
re ag treatment, and so much-trouble and delay 

saved, 


= PS New Fy serve Sere Denes 

e Mining and Setent reag 0 Francisco 
describes, under the heading of ** i‘ ew Metallur 
Process,” a method perce by Mr, Edward 

of Kureka, Nevada, for extracting the silver and d 
contained in arsenide of iron, or spaise. The me 
consists of treating the molten spelee with or 
litharge, or beth, and so obtaining argentiferous and 
auriferous lead, leaving the speise more or lesa frae 
from the precious metals originally contained jn it, 
So far as this method is conce it ls difBeult p 
sce how any claim can be made for it is a ‘He 
Metallurgical Process,” I¢ is, on the contrary, a v 


old one indeed, as 2 to co me 
practued at many ee is fitty treated of in 


Slaga con- 
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various works on metallurgy, and Percy proposes for 
it the name of “Lead Soaking Process” Ap English 
equivalent of the German name ‘“ Eintranke Process.” 
Lead alone is usually employed, but lead and litharge 
together have been used. Neither is the method 
new as regards its apphoation to arsenide of iron, 
or speise, as this has been dosilverised formerly 
by adding lead to the molten speise and rabbling 
and agitating together, as proposed by Mr. Probert. 
The novelty of Mr. Probert’s invention seems to 
consist in the manner in which he proposes to obtain 
sufficient agitation and mixmg of the spelae and lead, 
so aa to enable the latter to take up the silver and gold, 
He taps the liquid speise into tron potas, which have 
& lining largely composed of limestone, dolomite, or 
other carbonate decomposed at high temperature, 
such decomposition of carbonates by the heat of the 
apeise causing carbon dioxide, or carbonic acid, to be 
gives off with ebulliton, and steady agitation of the 


uid contenta of the pot. As usually practised, 
the lead been brought into contact with the 
matte, or s 


ise, in the tapping-hole of a furnace , 
or, a8 in wo desilverising scale at Freiberg, the Jead 
has been added to the material under treatment, 
in @& special small reverberatory furnace, the agi- 
tation in such case being obtained by stirring. 


Tix ‘' BeasEMERIAING” oF CoprpeR MATTER. 


It is probably well known to most of our readers, 
that attempta have frequently been made to apply the 
Beasemer process to the working of copper ores, It 
will be in their recollection that, a few yearsago, Mr. 
Holway proposed to revolutionise the Spanish pyrites 
industry by applying the method direct to the pyrites, 
and producing sulphur and rich copper mattes. A 
great stir was made at the time, the proposal was moat 
powerfully supported, and success predicted for it on 
very high authority. But, nevortheless, it was a 
failure, and has been completely abandoned, having 
won no laurels beyond those with which 1t was pre 
maturely crowned at the outset. These attempts of 
Mr. Holway were not the first made in that direction, 
if we leave aside the special question of pyrites very 
rich in sulphur, and regard only the concentration of 
copper. In Ruasia, and elsewhere, trials wore made 
to operate on copper mattes, but without any practical 
succesa. Ita to have been left forthe French 
metallurgist, Mambcs, to get the proposed method to 
work on a really practical scale, and this he haw done 
after many experiments and failures, commencing 
about 1880; the resulta of which have appeared froin 
time to time in various papers dealing with metal 
lurgical subjecta, one of the most complete accounts 
having been by Profeasor Gruner in the ‘° Annales des 
Mines” last year. One of the main difficulties found 
waa, that converting copper matte direct into 
metallic copper (impure ‘‘ black copper),” the ordinary 
construction of converter, with vertical blast holes, 
was useless, However well the operation went on 
during the earlier stages, it came to grief as svon as 
any metallic copper was separated, owing to the metal 
which settled tothe bottom at once congealing, and 
closing the blast openings, atopping the process, and 
blocking up the converter, This was remedied by 
having convertera with blast holes at some distance from 
the bottom, arranged horizontally round the converter, 
The separated copper sinks at once below the level of 
these, and not being cooled by the blast, remaina fluid 
till the close of the operation. No difficulty was 
found in converting Rieber mattes direct into copper 
contal about 14 per cent. impurity,eto be refined 
in theordinary way. But with poorer mattes carryin 
only rome 30 per cent of copper, the large amount o 
iron to be slagged off caused much trouble with the 
linings of the converters, which conaist of three parts 
quartz and one part fireclay. This lining was rapidly 
corroded away, so that very fow operations could be 
made with one Hning. is difficulty has been got 
over by adding quartz-sand to the charge, and by not 
carrying out the conversion of rer mattes to 
metallic copper at one operation. o latest notice of 
the process, which seems to bein regular work now, 1s 
in an account appearing [ore week in Berg und Hutien- 
minische Zertuny of a visit paid to the works by H. von 
Joasa, of St. Peteraburg. e ores worked are of the 
most variable nature, the percentage of copper ranging 
from 4 to 28, and the amount and kind of impurity 
contained being. eaealy diverse. They are being 
amelted down in cupolas with oa height of 5 metres 
and diameter at tuferes.of 1 metre. There ere three 
tuyaeres of 7 om, diameter, dalivering blast of pressure 
equal to 20 cm. of water. The usual smelting mixture 
in in ur proportion of 500 kilos. ore, 50 kilos. lime- 

0 kilos. coke, with more or lees slags from the 

Each furnace ler through per twenty: 
four hours 20 tons of ores and 3 tons of converter slags, 
and produces 4 tons copper matte, of 30 per cent. 
copper, This matte, alter remelting, ‘ia run into 
the converters in charges of about ] ton, and blast 
of pressure equal to 35 em, mercury istummed on. The 
of the operation is described as follows: At first 
flame ts quite short, pale yellow, with white 
After two or three minutes, the flame gets 


: 
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longer and clearer, the smoke more dense, white or 
yellowish, Ebullition is heard in the convorter As 
ron and zinc are oxidised, the amoke gets clearer and 
the flame gets greenish in colour. The operation us 
over in twenty five to thirty minutes. The product of 
this operation is called ‘‘ matte blanche,” and containa 
75 to 77 per cent copper, as distinguished from the 
‘* matte bronze,” or sHigital matte, with 30 to 35 per 
cent, copper. Matte and slag aro turned out together 
into a osat-iron recerving vessel It is not stated 
whether this is lined, but it must be assumed that it 
is, or the matte would soon eet the iron The 
slag soon separates, and is removed from the top, the 
matte ia returned to the converter, and auother blow 
of fifteen to twenty minutes converts it into metallic 
copper, with between | and 2 per cent. impurity It 
is again to be assumed—though the article does not 
say so—that the ‘‘ matte blanche ” remains liquid, and 
is returned to the converter without any remelting. 
During the final blow thero is very little amoke, short 
yellow and green flame, and low temperature. The 
slags from the first blow carry | to 2 per cent copper ; 
those from the final blow carrying 2 to 3 per cent 
They are added to the charge in the ore smelting, and 
so cleared of the copper contained. When (iruner’s 
description of the aaa appeared in 1883, the 
months production of copper by 1ta means was 85 to 
100 tons, the supply of ores being very irregular, and 
many of them being extremely impure, The consump- 
tion of fuel per ton of copper (refined copper ready for 
market) was given as 5 tons of coal. Water power was 
used for the blast, but for purposes of comparison it 
waa taken that an engine doing the work would require 
coal at the rate of 1 ton per ton of copper produced, 
taking the monthly production at 100 tons of copper 
Also coke used waa reckoned into ita equivalent of 
coal, for comparison with pee copper-amelting, 
the total being as above ‘To work ores of the 
same class and assay by the ordinary Eng)ish 
process would require 13 to 16 tons of coal per 
ton of copper produced. Wages are also claimed 
to be very much lesa for this process than ‘for the ordi- 
nary smelting methods, It seems quite beyond quea- 
tion that M Mambca has long since passed from the 
stage of experiment into that of commercial success, 
and in spite of the conservative feelings which seem 
to oling to nearly all branches of metallurgy, it may be 
expected that his methods will be copied in many 
places, and notably im those where fuelis scarce In 
this connection 1t doca not seem easy to understand 
why it should not be arranged to run the first make 
direct from the ore furnace (copper or reverberatory as 
the case may be) into the converters, and so save cost 
of apecial pemelynee Aa rogards economy, the method 
secomatriumphant, There wanother very unportant ques- 
tion connected with 1t, which still requires more proof 
and consideration, and thatia, whether the impurities 
are as completely removed from copper by the new 

lan as by the ordinary reverbcratory copper smelting 
Very experienced Enghah smelters lay great stress on 
the ramoval of deleterious matter by the several cal- 
cinations and smeltings of the process used im this 
country, and would 2 bo very strong proof of the 

roduction of any equally pure copper by a rapid and 
direst method before they adopt it. But uf the electro- 
lytic refining of impure copper comes more and more 
into use, this objection to Mambés’ process, even if now 
valid, would fall away. It may be predced that the 
process will recommend itself strongly for the working 
of argentiferous copper ores, giving sacl and cheaply 
an impure even Segoe the silver of the ore, 
such copper to be refined and desilverised by electro- 


lysis. 


NOTES FROM THE UNITED STATES. 
PuHitabeLruia, November 1, 1884 
From recently tabulated returns by the American 
Iron and Steel Association, 1t appears that there are at 
present 675 blast furnaces with 16 in process of erec 
tion. The productive ae erty in net tons of the com- 
leted blast fuinacea 1s 1,300,000 tons, anu inorcase of 
,»300,000 tons im acity during the past two ycara 
The capacity of the bituminous furnaces in net tone 1s 
4,850, tons, an increase of 725,000 tons within two 
ears The annual capacity of the anthracite furnaces 
18 $,175,000 tons, an increasa of 425,000 tong in tw» 
ee The annual capacity of the charcoal furnaces 15 
275,000 tons, or 50,000 tons more than two years 
ago. There are 434 completo rolling mills and atcel 
works, or 34 more than two hea ago, and four works 
building. Of these mills 71 make rails The rolling 
mill espacity for iron and stesl 1s 7,600,000 tons There 
are 5 puddling furnaces, 2782 heating furnaces, 
1566 trains of rolls. Thero are 81 nail factories, having 
5695 nail machines; two new nail works are bein 
built, which will operate 67 machinca§ There are 2 
completed Bessemer works and one now being built 
There are 46 completed Bessemer converters and 
three being built. The annual capacity in ingots is 
2,400,000 tons, There are 35 completed open-hearth 
steel works with a capacity of 550,000 tons, ha ing 
58 completed furnaces. There are 41 crucible astee 
works with 35304 melting pots, having an annual 


ie 


capacity of 115,000 tons. 
75,000 tons of blooms and billets, and 53 bloomeries 
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There are 70 forges making 


making 70,000 tons of blooms. The iron trade ws ¢x- 
tremely dull, prices are weak, and there are no indica- 
tions of any early revival. Steel rails are selling in 
sinall lote at 28 dols, in Pennsylvania, and makers are 
willing to take large orders at 27 dola An ostimate 
of the cost of railmaking in Western Pennsylvania 18 

ven at 26.83 dols , ancl Kastern Pennsylvama about 

dol lesa per ton The bar mills are working to 
about one half their capacity. Increasing quantities of 
southorn iron are finding markets in New England. 
The advantage ts 50 cents to ] dol. per ton, over 
Lehigh irons = ‘The volume of general business has not 
increased. The importationa of gold are noted, the 
volume of money in eastern centres is abundant, and 
bank reserves are increasing Vanderbilt 1s about 
dropping the New Jersey Central, over which there has 
heen such a contest in the courts fora long time, ho 
finds 1t to heavy to carry The Baltimore and Ohio 
Company having been defeated in their injunction to 
compel the Pennsylvania Company to carry their cars 
from Philadelphia to New York, will take steps to 
push railway construction on their independent line os 
rapidly as circumstances will permit, 


Philadeipina, November 7, 1884 

At this writing, great agitation exists in the public 
mind over the Presidential election, and the probable 
change of administration, to one which will favour 
lower revenue duties The manufacturing intererts of 
the States have expended moncy hberally, but owing 
to the partial depression which has existed for a year 
or more throughout the country, only about one half 
aamuch money was subscribed and parc in for political 
purposes as was paid in four years ago The leading 
manufactureis of this city are apprehensive that the 
depression will continue for some tine to come, and 
that railroad building will not grow to very large dimen 
sions until late next sprin Stecl rails are selling 
to day at 28 dola, in amall Jota Large lots could be 
had at 27 dols to 27 50 dola ; old rails would nell nt 
17,50 dola , but small lota are bringing 18 dols_ to 
18 50 dols In Bessemer pig there ts n@ movement at 
19 dols at tidewater ; 10 per cent sptogel at 23 dols , 
and 20 per cent at 26 dols, are quiet Imported 
Bessemer nail blooms are quoted at 32 dols = Domestic 
slabs 1 dol. to 3 dols. higher, foreign blooms are in 
moderate request Steel nails are gaming ground, 
and are now selling as low as iron nails. Merchant 
iron, plate tank structural, and sheet iron, are moving 
in very small lota at prices heretofore quoted Stocks 
of metals at New York are as follows Tin plates, 
36,639 boxes; pig lead, 335,446 boxes, spelter, 
121 tons , sheet zinc, 28,053 lb , scrap zinc, 13,490 lb ; 
old copper, 6863 lb. , Swedish iron, 2951 tons, tron 
wire rods, 543 tons, steel wire rods, 58,015 tous ; old 
rails, 1135 tona, scrap iron and steel, 1690 tons 
The demand for foreign material is very light A 
ood deal of iron from the Southern States is crowding 
ita way into northern markets, but latterly there has 
been a falling off The probabilities poimt to an in- 
creasing production of pig iron on account of the 
sinall stocks in first and second hands. Sales of ateel 
rails during the past week foot up about 15,000 tona 
so far agscan be ascertained. The coal tuade 1s slug- 
ih, The anthracite production will foot up about 
28,000,000 tons thia year, or 300,000 tons less than 
last year. The soft coala of Maryland and Pennsyl- 
vania are finding increasing favour in New England 
markets, The textile manufacturers in New England 
have still further restricted production, and within 
the past three week the manufacturers havo restricted 
largely, and will keep their looms idle until the 
murket conditions change radically Pohtical agita- 
tions are overshadowing a'l other interests for the pre- 
went, but the war of rates between the trunk lines 
continues. The Penosyls ania is the only one which 
refuses. 


wea ae 
ay — 


THE Fraser River Brivax.—In our account of the 
Fraser River Bridge on the Canadian Pacific Railway in 
our issue of September 6b, we omitted to mention that 1t 
was demgned by Mr. C. C Svhneider, the late chief engi- 
neer of the Niagara cantulover bridge 


GLASGOW ENGINEERS’ ASSOCIATION —At a meeting of 
the Association held on the 13th met., in the ( bristian 
Institute—the president in the chair—the discussion on 
the crossover communication on the River Clyde was 
resumed. Mr, T., F. Thomson advucated a traversing 
bridge, shghtly above quay-level, and Mr, A. J. W. Wat- 
kins a high-level bridge, with hydraulic lifts atthe quays, 
in addition to the inclined approaches. Mr. Thomason 
proposed to cross the river in five apans, the centre span 
consisting of two cantilever traversing girders, the machi- 
nery for working which would bo concealed under thequaya. 
The bridge allowed for passenger, atreet, and rulway 
traffic. Mr. Watkins considered a high-level suspenmon 
bridge with stiffening girdora the most suitable, aa owing to 
the riseon the nver bar on either side the approaches would 
be comparatively short. This bridge would alao allow for 
ralway communication between NStobcrusa Depot Ter- 
minis Ol and the new Ceamock Docks, winle the 
hydraulic lifts would accoramodate the transportation of 


« between the quays, 
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DETAILS OF COMPOUND PUMPING ENGINE; EASTBOURNE WATER WORKS. 
CONSTRUCTED BY MESSRS. MORELAND AND SON, ENGINEERS, LONDON. 





deep. The performance of these engines had 
been so satiafactory, and the repairs required 
of ao slight a nature, that it was not onl 
determined to remove them to the new well, 
but 1f was also considered advisable to con- 
atruct the new and more powerful engine 
on the same general principles, but with this 
variation, that whereas the old engines had 
single cylinders, the new engine was to have 
oe cylinders on the tandem pringiple, 
Aa the steam pressure at the new station was 
hxed at 80 lb, the working parts of the old 
onyines, deaigned for a pressure of 551b only, 
would not have been sufficiently strong, it 
was therefore decided to compound these 
cylinders also on the tandem principle, so 
that full advantage could be taken to expand 
the steam without increasing the initial strain. 
In fact these engines are not now subjected 
to a greater strain when expanding eight 
av- | times with o steam pressure of 80 lb. than with the 
ing of the pumping ongine at the Eastbourne Water Be expansion of about twice with 50 lb. pres- 
sure of steain. Each pumping engine was to be entirely 


Worka, and again, on October 24, we did the same, | 
nth additional views on page 384. This week we con. | independent, so that in the event of the breakage of 
a crankshaft only one would be disabled. 


clude the illuatrationa and add the following desorip 
These works have now been completed for some time, 


tiona of the engines and their performance , 

Messra. Moreland and Son, Old-street, London, ¢ The new engine, designed in 1880, was set to work in 
atructed two seta of pumping machinery for these 1882, and the old engines were compounded and set 
works, in the years 1869 and 1876. By the year 1881, to work shortly afterwards, The works were formally 
however, tho town had increased toauch an extent that opened on the 30th of June, 1883, by their Royal 
neither the yield of the wells nor the pumping , hon the Prince and Princess of Wales. 
was adequate to supply the demand. Under these he capacity of the present pumping plant is as 
circumstances Mr. G, A, Wallis, ongineer-in chief of | under; Ono independent compound engine capable of 
the water works, dectded tu sink a new well in the | dears Seca hay gallons per 24 hours at 25 revolutions 
hope of finding an additional supply. After careful ox- | per minute under a head of 400 ft., and two inde- 
amination it was decided to sink the now well in «| pendent compound pumping engines, cach capable of 
aite removed about one quarter of a mile from the old ' raising 1,080,000 gallons per 24 hours at 80 revolutions 
works. In plan the well 1m oval, moasuring 26 ft. by per minute under a head of 400 ft, The larger engine, 
18 ft.; it was sunk to 5 total depth of 65 ft, under the | or No. I, exerta about 160 indicated horse-power, and 

nal ground line, the strata d being 2 ft. , the two amaller engines, Nos, 2 and 3, each 106 indi- 

or 3 ft. of soil, under which were 27 ft. of chalk, and | cated horse-power. About two-fifths of the whole 

then 35 ft. of green sandatone. A heading was also, quantity of water is pumped under the maximum 

driven to connect the new with the old wella, The: head of 400 ft., the remainder against an average head 
jeld of water aurpassed all expectations, being about | of 200 ft. 

Ko ,000 gallons per twenty-four hours. ' There is yet space for a fourth engine similar to 

The pumping engines supplied proviously were of No. 1, which it is intended to employ exclusively for 
the inve cylinder, direct-acting, rotative type. low-service work, and which will therefore be Feted 
The steam cylinders were 20 in. in diameter; the with a pump of double the above capacity. The present 

pa were of the bucket and plunger type, with Bomping wer is not sufficient to lower the water 
working barrels 17 in. in diameter, the stroke of the well enough to admit of access to the bucket 
engines and pumps being 30 in. Tho wells were 105 ft. and suction valve from below; the suction valves are 


IN our fasuo of October 3 we gave a two-page en 
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therefore made small enough to be withdrawn from 
the pump top through the rising main; the i ile 
through the valves is thus comparatively limited, 
otherwise the engines could be run much faster. No, 1 
engine indeed works exceedingly well at 27 revolutions 
per minute, equal to 180 ft. pump sper but where, as 
n ordinary service engines, large valves can be applied, 
its normal speed would be 35 revolutions per minute. 

Referring to the illustrations, of which Figs. 1 
and 2 will be found in our issue of October 3, Figs. 3 
to 28 in that of October 24, and the remaindar on tha 
present and opposite pages it will be ae 
pumps are su y heavy cast-iron ore 
whist. eat “ba: the briok work of the wet. (Figs. 1 and 
on these girders are erected substantial columns, 
in. in diameter, cross-braced together, and sup- 
porting the engines above by means of a second set 
of croas girders, This system of a gee to the 
a ca was preferred to brickwork, it being con- 

prmiaty, mporaiee that the pump-room 
should not only erfectly open and soccessible, 
~ * also as well li as pleasant as the 
__,-he-room, and not, as is usually the case, a oon- 
fined, dark, dirty, and sometimes greasy hole in the 
foundations, The reault is perfectly satisfactory, and 
well repays the small additional expense. 

The engine-house, from the designs of Mr. G. A, 
Wallis and Mr. E. H. Currie, architect to His Grace 
the Duke of Devonshire, is a model of what such should 
he—it is at onca a thoroughly substantial and elegant 
etructure—for a height of 6 ft. from the floor, the walls 
are lmed with glazed tiles of a dark chocolate colour, 
which give a very pleasing and clean appearance. 
The root principals are of iron, the purlins and board- 
ing of varnished pitch pine. ‘With the exception of 
the space immediately round the engines (which is of 
wrought-iron aye er plate), the floor of the ¢- 
room is formed of rubbed York , sup by 
rolled girdors, The floor of the ptap-room with tho 
exception of the well-cov chequered plates, Is 
formed with brick on in cement. 

Ray mek Choker res 

o Bp ] , . 
room; in ace ss the floors are paved with brick, 
Tho boilers, three in nomber, are of the Lancashire 
type, 7 ft. in diameter, 26 ft. in length ; each has two 
furnaces $8 ih. in diameter, Tho ‘safety valves are 
loaded to 80 Ib, per square inch, but the boilers are of 
wufficient for a préssure of '1001b. per 
inch. It will not be neosssary therefore to reduot the 
working pressure fer many years fo dome on Account 
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of deterioration. The furnaces are of steel, walded and 
fitted with Adamson flange seams and Galloway tubes. 
The rivet holes wero drilled in position after the plates 
The total heating surface of each boiler is 
807 square feet, the firegrates are 4 ft. long, and the 


were bent 


firegrate area to each boiler ia 22 aquure feet. 


A feed-water heater is placed in the main flue, ite 
Borapers are driven by a amall horizontal engine fixed 
in the pump room ; this alao 18 employed when neces- 
sary, to charge the air \ osaels by means of an alr-charg- 
ing pump wrought from the piston rod, The air charg- 
ing pumps fitted to the engines are only used to supp y 

80 


loss in the ordinary course of pumping The who 


the engine-house and pump-room ia commanded by a 


10 ton travelling crane, 


A pair of 51n, safety valves loaded to 180 1b per 
eae inch are fitted between cach of the pumps and 
air vessela, and in the event of any mismanayemeont 
of the main cocks, would discharge the whole of the 
A governor 
is alec fitted to each engine, which, howevei, does not 
come into action until a speed greater than the 
maximum working speed has been reached, In the 
event of the not unheard of accident of the bursting of 
&® main, the engines would still be under control, 


water from the pumps back into the well, 


although the attendant was not at hand to check them 
In actual work all regulation of « 
the expansion ipa alone, full boiler 
always admitted to the high-pressure cylinders 

Before proceeding in detail to describe No, 1 engine, 
it may bo well to state what apecial advantages are 


vlaimed for this vlass of engine ag applied to pumping 


when compared with a beam engine, they are « 

1 The pressure of the ateam is transmitted directly 
to the pump piston or plunger, without the interven- 
tion of a beam 

2 The number of the working parta and the weight 
of the engine are both oonaiderably dimmuished. 

3. The first cost is about 30 par cent. less, and the 
coat of maintenance 14 sensibly reduced, 

4. A large waving in the cost of the buildings and 
foundationa. 

Direct-acting vertical engines u 
por power are best balanced by th 
that 

et a light balance which can alao be utilised for work- 

g the auxiliary pump. 

As previously stated, this engine 1s compound, verti- 


to 100 indicated 
e flywheel ; above 


cal, rotative, and dhrect-acting, placed duectly over 


the well, The cylinders are inverted and arranged 
tandem fashion, but without the usual space for two 
stuffing-boxes between them In place of these a form 


of metallic packing 18 introduced which enablea the 
cylinders to be directly holted to each other, The 


advantages of the arrangement are (1) Reduced 
height of the engine ; (2) a saving of one atuffing-box , 
(3) a reduction in friction , (4) an entire absence of air 
leakage into the low-pressure cylinder 

The etn consista of two cast iron split rings, 
bored shghtly smaller than the piaton rod, and fitted 
up in exactly the same manner as an ordinary piston, 
with springs behind. The resulta have been moat 
satisfactory, as after two years’ constant use the piston- 
rod was found to be perfectly smooth, and no ad)ust- 
ments whatever wore required, 

The meg of the cylinders are ag under 


High-pressure cylinder, diameter 
Low Tr ” rT aa} 
Stroke 40 


end of the high-pressure cylinder is 


On the upper 
caat a strongly-ribbed aole plate (Figs 5 and 6) Sin. 
deep and 4 ft, Gin, ayuare, to which the up 


and is securely bolted to, the engine frames 


The bodies and external covers of the cylinders are 
steain-jacketted ; the condensed water drains back 
barrels are cast sopa- 
metal, and fixed into 


into the boilers. The workin 
rately of hard, close-grain 
their seats by hydraulic pressure ; this method of con 


atruction is at once simple, and makes a thoioughly 
cal 
metal and pinned on to the cylinders. Each cylinder 
is fitted with expansion valves (Figs. 56, 10,11 and 12) 
capable of being independently adjusted whilet the 
engine is running. The main valves of both cylinders 
are actuated by one eccentric, and the expansion valves 
he communt- 


ateam-tight job. ‘The valve faces are cast of 


by another occontric (Figa 35 to 38). 
cation between the nigh Eveseure exhaust passage and 
low-pressure valvo c¢ 

pipes, 44 in. bore (Fig, 9). 
to condensor is 101n, bore. 


hair felt 
and have as yet required no adjustment. 


taking off the corresponding cylinder cover. 
piston-rod, of Beasemer steel, is 5 in. in diameter be 


tween the cylinders, and 6} in. in diameter at its 


ed is effected by 
ressure being 


power, and as in No. 1 engine, 1t 1 desirable to 


per and 
low pressure cylinder is bolted, and which itself rests, 


rest ja effected by two copper 
The exhaust branch 
The cylinder covers 
and valve chest doors are polished, the bodies of 
the oylindera and the valve cheats are lagged with 
sheet iron secured with polished brass Lands; all 
the apaces underneath the lagging are packed with 
The pistons are hollow, and are fitted with 
Prior’s packing rings, these give excellent resulta, 
Either 
piston can bo removed or the packing adjusted by 
The | th 
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lower part ; the nuts securing the pistons to the rod 
are gun-metal. The valve spindles (Figs 14 to 20) are 
of Bessemer stecl, and are fitted with adjustable 
per guides, which are bolted to the high-pressure 
vaive chest (Fig 6). The spindles are so arranged 
that the valves of sither cylinder can be removed with- 
outinterfering with thone of the other cylinder. The 
expansion apindle (Fig, 15) is fitted with a sorewed 
joint to allow either of the two portions to be rotated in- 
dependently. Indicator pipes and cocks, and a full set 
of drain and atarting cooka, ara fitted to each cylinder, 
vee being arranged to be all operated from the lower 
piatiorm. 

The general design of the bedplate and framing is 
clearly shown in . land 2. The bed plate, of hor 
section, js 10 ft. Bin. long and 7 ft.6 in, wide; it is 
formed with a clroular trough (Fig 21) at the bottom 
which effectually catches all oi! or dirt that would fall 
into the pump room, and also serves to support the 


girders for the pen rods. The orankeshaft bearin 
Id cast with the dp ate, the bottom brass ia octagona 
and the top brass is square; the cap is of polished 


wrought iren held down by two bolts 34 in in dia- 
meter, The bottom of the bedplate is planed and 
Adepied to reat in the cast-iron girdera which carry it. 

The standards (Figs, 24 and 25) are also of box sec- 
tion ; one of thei is utilised as the exhaust ge to 
the condenser, and they are all bolted together at their 
upper enda, The guide bars are fixed to the frames 
by means of three turned bolts, 3} in. in diameter, 
fitted with nuts on the outside of the standards. The 
guide bars, 7}1n wide, are double ribbed; brass oil- 
catchers are fitted under the guides 

The crosshead (Fig. 32) of mer steel is 9 in. in 
diameter at the journals, and has two horns forged 
sohid with it to take hold of the pump rods, The con- 
necting rod of best scrap iron, 7 ft. 6 in. centres, 1s 
forked at its upper end to embrace the crosshead. The 
lower end head 1s of the marine type. The crankshaft 
(Figs. 30 and 31) 18 of Bessemer steel with journals 
134 in. in diameter. The diameter at the flywheel 
boss is 144in, The orank is of forged scrap iron, and 
18 bored out to 154 in., and shrunk on and keyed on 
the shaft. The crank-pin, of Bessemer steel, is 84 in. 
in diameter and 8 in. long, and is shrunk into the eye 
of the crank and rivetted over, 

The eccentric roda (Figs, 35 to 38) are of scrap iron ; 
the wccentrics are 4} In. wide, and two eccentric 
blocks are bolted together by three bolts, and secured 
to the crankshaft by long keys. A loose gun-metal 
lever, free to revolve, ia fitted between the block and 
atrap of cach eccentric, 

The rods connecting the engine and pump cross 
heads are of Bessemer steel 4 in. in diameter, All the 
working parts and the pump rods are Hnished bright. 

The flywheel 1 15 tons weight, 15 ft 7 in. in dia- 
meter, ond is made in eight segments, which are 

laned and put togetlier by wrought-iron dowels and 
eys. The centre is bored out and turned for polished 


wrought-iron hoops 5in, deep and 31n, thick, which 
are shrunk on the eye of the wheel in position. 


The engine, as well as its erage is quite inde- 

ndent of the walls of the building. The lower plat- 
orm is carmed by cantilevers from the framing, and 
the upper platform by meana of two light cast-iron 

irders bolted to the baseplate between the cylinders. 

he covering of the platforms ia formed of wrought- 
iron chequered plates, and the handrails and standards 
are all finished bright. The whole of the gear neceusary 
for starting or rogulatang the engine 18 controlled from 
the lower platform. 


(Zo ba continued.) 
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TREVITHIOCK’S ENGINE AT CREWE. 

A rew weeka ago, when dealing with tho visit made 
to Crewe by the members of the Iron and Steel In- 
stitute during the Chester meeting, we mentioned 
Ca page 310 ante) the old high-pressure engine of 

ichard Trevithick, which, thanks to Mr. Webb, has 
been rescued from a scrap heap in South Wales. and re- 
erected at the Crewe Works. We this week give on 
page 476 engravings of this engine, which have been 
eure from Ere er kindly furnished to us by 

r Webb, and which will clearly show its design. 

Asa we mentioned in our former notice the boiler 
bears a name-plate with the words ‘' No. 14, Hazeldine 
and Co., Bridgnorth,” and it is evidently one of the 
patterns which Trevithick was having made by Hazel- 
dine and Co., about the year 1804. The shell of the 
boiler 18 of cast iron, and the cylinder, which is vertical, 
is cast in one with it, the back end of the boiler 
and the barrel being in one piece as shown. At the 
front end the barrel haa a flange by means of which it 
is bolted to the front plate, the plate having attached 
to it the furnace and return flue, which are of wrought 
iron. The front plate has also cast on 1t a manhole 
mouthpiece to which the manhole cover is bolted. In 
the case of thee at Crewe, the chimney, firehole 
door, and front of flue had to be renewed by Mi, Webb, 
oa 
came into his possession. 

The piston rod is attached to a long cast iron cross. 








having been broken up before the engine} namel 
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head, from which two bent oon rods extend 
downwards, the one to a crank, and other to 
orank-pin inserted in the flywheel. The connecting rode 
now on this engine were sappiled by Mr. Webb, the 
original ones—-which they have been made to resemble 
as closely as possible—having been broken up. In the 
Crewe engine as it now exiats it is not quite clear how 
the power was taken off from the crankshaft, but 





from the particulars of similar engines recorded in 
the ‘ Life of Richard Trevithick,’” it a Aergbe pre 
xed on 


a@ small spur pinion was in some cases 
crankshaft, and in others a spurwheel, with « crank- 
pin inserted in it, took the place of the crank at the 
end of the shaft opposite to that carrying the flywheel, 
In the Crewe engine the flywheel, it be noticed, is 
provided with a ceweight. 

The admisaion of the steam to and its release from the 
oylinder, 18 effected by a four-way cook provided with 
a lever, which is actuated by a tappet rod attached to 
the crosshead, as seen on the back view of the engine. 
To the crosshead ia also coupled a lever having its ful- 
crum on a bracket attached to the boiler, this lever 
serving to work the feed pump. Unfortunately the 
original pump of the Crewe engine was smashed, but 
Mr, Webb has fitted one up to show the arrangement. 
A notable feature in the engine is that it is provided 
with a feed heater through which the water is forced 
by the pump on its way to the boller. The heater con- 
sists of a cast-iron pipe through which passes the ex- 
haust pipe leading from the cylinder to the chimney, 
the water circulating through the annular space be- 
tween the two pipes. 

Altogether the Trevithick engine at Crewe is a relic 
of the very highest interest, and it is most fortunate 
that it has come into Mr. Webb’s hands and has thus 
been rescued from destruction, No one, bearing in 
mind the date at which :t was built, can examine this 
engine without having an increased respect for the 
talents of Richard Trevithiok, a man to whom we owe 
a0 much and whose labours have as yet met with such 
acant recognition. + 
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NOTES FROM THE NORTH. 
Guascow, Wednesday. 
Glasgow Pig-Iron Market.—The warrant market was 
more steady last Thursday, thus showing that confidence 
was being restored. From Thursday of the previous week 
nothing but cash transactions had been recorded. Prices 
opened at 24d, per ton under these current at Wednes- 
Gay's close, but they improved, and closed 14d. higher 
per ton than on the previous day, Transactions were 
reported on forenoon ‘Change at 43s. up to 436, Sd, cash, 
also at 43a. Id. to 434. 3d one anGuth: the close bei 
sellers at 438 24d cash, and 43s, 4d, one month, aad 
buyers offering 4d. par ton jess. Business was done in 
the afternoon ut 488, 2d. to 436, 4d. oash, the market clos. 
ing with sollors at 43s, 4d. cash, and buyers at 498. 34d. 
Friday's market was very quiet in the morning, but 
holders were very firm, and in the afternoon prices were 
advanced to the extent of 5d. per ton; the close, how- 
ever, was only 24d, per ton over that of the previous day. 
uring the forenoon the cash transactions ranged from 
43a. 4d. to 43s. 6d., and the close was sellers at 43a, 6d. 
cash, and buyers at $d. per ton under. Iron chan 
hands in the afternoon at 43x, 7d. up to 43s, Sd. oash, also 
at 430. . to 43a. 16d. one month, and the close was 
ecllers at 436. 6 cash and 438, Sd. one month, and 
buyers offering $d. per ton less, The market was weak 
on Monday, and prices experienced a decline of 64d. per 
ton. There seemed to be a withdrawal of the late pras- 
sure put upon the market by the holders of warrants, and 
it was expected that business would be conducted with 
leas recklessness for some time to come. Business opened 
at 43a. 4d. oa 24d, down) to 43a, 2d. and 43s. 3d. cash, 
the close of the forenoon market being sellers at 43e, é 
and buyers at 438, 2d. cash, and in the afternoon the 
uotationa were 434, 2d. down to 42, 10kd. and back to 
4, Cash, the market closing with sellers at 43s, cash and 
43a, 2d. one month, and buyers offering 4d. per ton lower. 
Yeaterday’s market opened weak, and at a decline of 1dd, 
ag ton, but recovered, and closed as on the previous day, 
n the morning there were transactions at 42s, 104d. u 
434. cash, also at 43a. to 48a. 14d. one month, and se 
at the close were Levee | the last-named quotations, with 
buyers near. In the afternoon the quotations ran 
from 438. 1d. to 43s. cash, and at the close of the mar 
434. waa the nominal cash price. A renewed upward 
tendency in prices wag shown to-day, the forenoon quota- 
tions ranging from 48s. to 486. Sd. cash, the close being 
buyers at 43s, Gd. cash and sellers at 43s, bie. In tha. 
afternoon the range of prices was from 48s. 4d. to 48s, Od, 
cash, and towards the close of the market there ware 
sellers at 430, Od. cash and buyers at 436, 54d. It oannat 


ba sald that there is much change in the position 
of the market so far as warrants concerned, which 
seem to remain under the coutrol of thous, who have of 

* “Tife of Richard Trevithiok, with an Account of His 
Inventions,” By Francs Trev London and New 
York : E. and F. N. Spon, 


+ It may not be ott of place bere to remind our readers 
that the pabacel ption list for the ick Memorial 
Scholarship—a fund of which Mr, Heary Chapman, 113, 


Victoria-street, London, 5.W., is the ho secre 
—is not yet closed, ‘The ebjact of this subscription, 

y, the establishment of an i eineering scholarship 
to commemorate the labours of Trevithick, ls a 
most meritorious one and deserves every support, 


, 1884.) 


the ee es eens the effect of turn- 
ing the feed into « boiler which has been allowed 
to get short of water and become overheated, the 
Manchester Steam Users’ Association hag for some 
time been conducting an extensive series of experi- 
ments with a full-sized Lancashire boiler under 
various conditions. The results of the teats, we 
believe, fully confirm the opinions held by boiler 


engineers, and prove that the ideas entertained by 
the general ublic with regard thereto are quite 
fallacious. We understand these experiments are 


now completed, and we shall look forward with 
considerable interest to the publication of Mr. 
Fletcher's official report thereon. 





THE RAILWAY ACOIDENT AT NORTH 
WOOTTON, 

Tux report of the Government inspector on this 
accident has now been issued, and the remarkable 
features uttending it, which we have already alluded 
to (see page 261 ante), are fully borne out by General 
Hutchinson, As tho disaster at Penistone will be 
famous for tho sacrifice of life owing to the failure 
of a vacuum brake, so will this accident on the 
Lynn and Hunstanton line be remarkable for the 
lives saved by the Westinghouse brake. The cir- 
cumstances are peculiar, and as they illustrate very 
opportunely some crucial points with regard to the 
merits of different systems of brakes, tt is of im- 
portance again to call public attention to the facts 

The Lynn, Hunstanton, and West Norfolk Rail- 
way isasingle lme worked by the Great Eastern 
Railway Company. On the 3rd of September the 
4.45 p.m. passenger train, consisting of a tank engine 
running chimney first, and seven vehicles, left Lynn 
for Hunstanton, and when running from forty to 
fifty miles an hour between North Wootton and 
Wolferton Stations, at a point about 44 miles from 
Lynn Station, the engime and all the vehicles left 
the rails and came to reat in about 90 yards from 
the first mark of a wheel having mounted a rail. 
The engine turned over on its right side on the 
edge of a ditch on the right side of the line, 
and with its chimney atill towards Wolferton ; 
the first vehicle, a carriage truck, remained atill 
attached to the engine, and was turned over on its 
left side with its trailing end towards Wolferton ; 
the second vehicle, a horse-box, was turned over on 
ita left side across the left rail about opposite the 
front of the engine, its front and rear couplings 
having both given way; the third and fourth 
vehicles, a third-class and composite iage, were 
on their left side atil] coupled together, but the com- 
posite separated by ashort interval from the vehicle 
in the rear; the fifth, sixth, and seventh vehicles, 
a third-class composite and brake van, were on 
their wheels coupled together and astride of the 
left rail. The engine was but little damaged, as 
well asthe carriage truck and horse-box, though the 
leading wheels of the horse-box were carried from 
under it. The front end of the first third-class 
carriage waa knooked in. Inthe composite next 1t, 
the body was lifted off the frame, and the floor 

ieroed by a raul; the third-class carriage next had 
ts front end damaged, and the two remaining 
vehicles were rastically uninjured. In the perma- 
nent way, 15 rails wero broken and 7 bent, 142 
chairs wore broken and 72 sleepers damaged. 
Although the two third-class carriages wero full, 
and the two componites partly full, there being 
about 150 engers in the train, only six com- 
plaints of slight injury have been received, and the 

uard states that at the time no one appeared 
urt, while the servants of the company escaped 
without a scratch. 

That auch wonderfully little aaoeee resulted, either 
to ngers or stock, is due entirely to the powerful 
and instantaneous action of the Westinghouse brake, 
as well as to the syatem upon which its automatic 
action is carried out. The five rear vehicles had 
come in from Wisbech attached to an engine fitted 
with the brake, but the engine which took the train 
on from Lynn wgs not eo fitted. With any other 
brake in the covitry, sither automatic or non-auto- 
matio, the* train would consequently have been 
from that point deprived of any controlling 
since ve no means of storing power indepen- 
dent of the ene ne. The Westinghouse brake, on 
the othor hand, admits of the pressure being re- 
tained on the carriages for use by the guard, or 
for automatio application in case of a ttain breaking 
into two, and on this occasion the train left Lynn 
with a pressure of 50 lb. in the reservoirs on the 
catriages, It is entirely due, as we have said, to 
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this singular and im t advantage that there was 
no loss af life to deplore in the case before us. In 
the ordinary cage, where an engine and train were 
fitted throughout with a brake, the driver would 
have applied it so soon as the engine left theraila, and 
if non automatic, the brake would come off almost 
immediately as it did at Penistone, when twenty- 
four a wore killed and aixty-four injured. At 
No ootton, of course the driver had no oon- 
1 over the tram, but it ap from the eyidence 
the guard that he was aitting on the raised seat 
at the of the van with his hand resting on the 
tap of the air brake, The sudden jerk when 
the engine left the rails, he stated, ‘‘ threw me 
forward into the body of the van, and my hand 
must have opened the tap as I fell forward, as on 
ee myself [ found that the brake had gone 
on, and the gauge had gone down to rero.” The 
couplings parted between the second and third car- 
Tiages, ao that even if the guard had not thus un- 
intentionally applied the brake, it would have 
been put on automatically by the separation of the 
vehicles, General Hutchinson's conclumon is to 
the effect that the accident must ‘‘ be attributed to 
the dangerous oscillation of a tank engine having 
been attained when running at a higher speed than 
it is safe for such engines to attain, and that having 
reached to between forty and fifty miles an hour, 
from some cause that cannot clearly be ascer- 
tained, the right leading wheel of the ongine 
mounted a right-hand rau, and thua led to 
the whole train running off the hnoe.” The 
inspector adds, ‘‘ It waa a fortunate thing that the 
five rear carriages of the seven vehicles composing 
the train were fitted with the Westinghouse brake, 
and that the compressed air had been left in the 
reservoirs under these carnages after their arnval 
from Wisbech.” The position and condition of the 
vehicles after the accident, as already deacribed, is 
a matter of importance ag evidencing what would 
have been the result if a quick-acting brake had not 
been at hand. The fact that the overturned engine, 
carriage truck, and horse-box were lying across the 
line in front, that some of the ends of the carriages 
were knocked in, and the body of one lifted off its 
frame, with the floor pierced by a rail, all point to 
the conclusion that it was a very near thing indeed, 
and that the loss of even two or three seconds in 
the application of tle brakes, meant all the differ- 
ence between life and death to many of the passen- 
ers, 
. There can be no doubt that it ws only by the com- 
bination of the good qualities which so pre-eminently 
distinguish the Westinghouse brake, that lives can 
be saved in emergencies jike those at Penistone, 
Downton, and North Wootton, as well as many other 
places. It is mere begging the question to plead, 
as 1a done for other brake ayatema, that something 
short uf the beat is good enough. Some may be 
good enough until put to the test, but when the 
emergency arises with that dreadful suddenness 
which characterises all our worst accidents, nothing 
but the application of a great force instantaneously 
brought into action can avai] to prevent or mitigate 
disuster, and the time cannot be far distant when 
the raullway companies will bo brought to see the 
matter in the same light. 





STEEL PROJECTILES. 

Anout a month agowe learned that during practice 
at Cronstadt on September 26, an 8-in. breech-load- 
ing howitzer burst explosively, severely injuring a 
large number of the detachment working the gun. 
This howitzer was constructed at the Government 
factory at Perm, and formed one of a number of 
sunilar weapons destined for arming the coast do- 
fences. It was made of steel, with ates) hovups, 
iat poli ‘a projectile of 200 lb. with 30 Ib. of 

wder, 

PeThia disaster shows that hability to accident ‘s 
not the unique characteristic of British guns, as a 
section of our critics would have us believe. When 
a projectile broke up on a recent occasion in the 
bore of a 100-ton gun at Gibraltar, there was no 
lack of announcements of the failure of another 
lish gun, and one writer at least of some pre- 
tensions to knowledge of artillery matters, without 
waiting to hear the whole facts, indulged in a 
jeremiad on the subject of Britush ordnance in 
general. It will, we suppose, be of small intorest 
to these gentlemen to learn that the official exami- 
nation of the gun has declared the injuries to be 
unimportant and easily repairable on the spot, 
Until steel projectiles are generally adopted, an 
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cocasional break-up of a cast-iron shell in the bore 
of a may be anticipated, but that our guns 
should supriort the unusually heavy strain thereby 
produced with only slight injuries to the grooves 
where the broken pieces of the projectile atruck, 
inust be considered as a satisfactory demonstration 
of thew general excellence of construction, apart 
from the queation of ther design. 

It is certainly curious ‘that as yet so little has 
been done in England towards providing a projec- 
tile fur our heavy modern guns which 18 able to ut 
a high proportion of the enormous power developed. 
It is charactorutioally inconsistent to re-arm our fleet 
with guns of greatly increased power, and yet 
leave them the old description of projectiles made 
of relatively weak and brittle caat iron, which have 
proved themselves very much infenor to steel 
shell, of which several foreign powers have already 
acquired a supply for use with their armour piero- 
ing guns. Of what use can it be to add largely to 
the energy developed m the projectile if the 
matensal of which it 1s made remains inherently 
weak, and consequently incapable of transmitting 
the stored-up work to the plate attacked! The 
excellent results obtained recently with the 100-ton 
breechloading gun fired against compound and steel 
targets at Spezia were in great measure due to the 
admirable steel shel] used, manufactured by Krupp, 
What the special process of manufacture of these 
projectiles may be, is not known, and the secret us 
saaloualy guarded, but the results obtained with 
them have shown extracrdinary hardness combined 
with great tenacity. Much of this may be due to 
the excellence of the material used, but it 18 pro- 
bable that their unusual power of withstanding the 
vibration induced by impact againat steel and ateol- 
faced armour, 18 due to special tempering, to which 
it 1s known Mr. Krupp has devoted great attention. 

One advantageous feature of these shells 18 that 
their heads are solid and not furnushed with separate 
points or tips aa is the case with some English pro- 
jectiles of the same material. Whatever advantages 
may be gained by the use of a specially hard point 
loosely tixed to the front end of shell in favouring 
the manufacture and tempering as well asthe aubse- 
quent penetration of the apex, 1s unquestionably 
lost in the diminished capability of the shell os a 
whole to withstand the enormous vibrating and 
crushing strain of penetration, and the tendency of 
the point itself to wedge or spht open the body of 
the projectile. 

One great objection to the introduction of steel 
shell is their cost, but that sooner or later they will 
have to be employed is inevitable, unleas we wish 
to seo our cast-iron projectiles shivering harmlesal 
against the armour of our opponents, whilst their 
atoe) ahella are playing havoc with oura. 

Ruauia, Serenys Italy, and France are providing 
themselves with 4 large supply of these projectiles, 
and we cannot afford to be left behind It uw also 
probable that when our manufacturers turn their 
attention to the subject it will be found, posmble to 
considerably reduce the present price of manufac- 
ture, as it is known that Mr. Krupp haa suc- 
ceeded in producing ateel shell at a comparatively 
low figure. 
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ELECTRIC LIGHTING AT THE INTER- 
NATIONAL HEALTH EXHIBITION, 
No. XII. 

ConcLupina Notice. 

WE must now draw this series of articles to a 
close. Itis not professed that they constitute as 
complete description of tho many apparatus which 
figured in the nightly illumination, such an ac- 
count would be as wearisome as ao thrice-told tale. 
All that has been attempted has bacon to call atton- 
tion to matters which have the merit of novelty, 
and have come into existence since the last Exhibi- 
tion allowed a comparison to be made between the 
numerous systems before the public, In aot ie cases 
we have travelled beyond the limite of the actual 
exhibit, and have taken advantage of the occasion 
to give particulars of apparatua of later date than 
that sent to South Kenaington, which had already 
been in place several months before the publication 
of our first notice. By thus overstepping a hitle 
the boundaries to which our object was limited by 
its title, we have been able to present our readers 
with an account, which 18 practically complete, of 
current electric lighting in this country. 

Two important firms, Messrs. Siemens Brothors 
and Co., Limited, and Messrs. R. E. Crompton 
and Co,, were not professedily exhibiting, but 
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both lent apparatus which was used in the illu- 
mination of the fountain and grounds. Attention 
waa called to them in a previous article, but so 
much interest was excited by the performance of 
the Siemens machines, that a few additional details 
will be interesting. The lamps in the South Gallery 
were fed by two alternate-current machines of the 
type W,,, each of which supplied 550 Swan lam 
of 20 candle-power, arranged four in series. Tho 
intensity of the current was 175 ampbres, and the 
electromotive force 200 volts. These generators are 
of the usual Siemens pattern, except the arma- 
tures are wound with ribbon instead of wire con- 
ductor, 2 practice which has already been in use by 
the firm for more than a year. They attract no 
apecial attention until they are compared with other 
machines of similar power, when their great s1m- 
plieity and lightness are immediately recognised. 
Although they absorbed more than 60 horse-power, 
they did not require heavy foundations or elaborate 
baseplates, but were fastened down to the floor 
bea as if they had nothing to do but drivea few aro 

mps. In each case the electro-magnets were ex- 
al by s D, dynamo, and the speed of rotation 
was between 1100 and 1200 per minute. The chief 
interest, however, centred on the large dynamo of 
the B, type used in the Wlumination of the foun- 
tains. It produced a current of 420 ampéres, with 
an electromotive force of 70 volta, and fed a number 
of arc lamps arranged in multiple arc, besides filling 
a‘ icant utility” part on other occasions, when it 
was pressed into service to make up for the defi- 
ciencies of other generators. In construction it is 
simply an enl Siemens direct-current dynamo 
with the wire wrapping of the armature replaced 
by rectangular conductors. The original Hefner- 
Alteneck design appears to need no modification, 
and the Jarger the scale upon which it 18 carned 
out, the more successful are the results. There 
wore also in the Exhibition several other Siemens 
machines of the usual patterns, yenerating both 
direct and alternate currents. 

The Pilsen-Joel Electric Light Company, of 
Telograph-street, Moorgate-street, E.C., showed a 
niiniber of Pilsen arc lamps and Gatehouse incan- 
deacence lamps. The Pilsen lamp has now as- 
sumed even a simpler form that :t had originally, 
and appears to be as free from mechanical com- 
plication as it 1s posmble to conceive that an aro 
can be. The means of rogulation consists of a com- 
pound coil, formed of a bobbin of coarse wire mm 
the main cirouit, overlaid with & wrapping of fine 
wire, ina shunt circust round the aro. Within this 
coil there works a conical core of such a configura- 
tion that the influence of the col upon it 18 the 
same in whatever position it stands. To the lower 
end of this core the carbon-holder 1s attached. 
When the carbon is long the core es through 
the coil and projects beyond it on the upper side, 
and as the carbon wastes, the core descends under 
the action of gravity. The effect of the coarse coil 
ws to raise the core, and that of the fine coil to 
depress it, and it ia upon the difference of the two 
actions that the feed depends, as 1s well understood. 
This Jamp requires a current of eight ampéres and 
46 volta and givos a light of 2000 nominal candles, 
The current is generated by a modification of the 
Schuckert dynamo, the onginal of the Victoria 
and the Gilcher generators As now manufactured 
by the Pilsen Company, the flat disc which forms 
the core of the armature 18 composed of a ribbon 
of iron wound in a volute form with a layer of 
cloth between the adjacent convolutions. This 
ring is wound directly upon the hub and is not 
attached thereto after the coiling of the con- 
ductors is completed, as has been formerly the 
practice. The hub is of gun-motal, and has arms 
ending in forks, in which the iron ribbon is Jad. 
The sections of conductor wound on this core are 
separated from one another by soft iron shoes or 
wedges insulated from the rest of the iron in the 
core, and it is claimed that the use of these sepa- 
rate pieces increases the efficiency of the machine 
The company aleo showed a very simple form of 
ammeter devised by Mr. Dunston, one of their 
engineers. Two flattened coila of wire are mounted 
upon the same axial line, and between them is 
arranged « vertical spindle carrying a needle or 
armature, and an index. Within each of the coils 
there is a soft iron oore having a hollow curved end 
atrock from a centre near the centre of the vertical 

indle. The influence of the ovils, within which 

@ needle or armature enters, and the attraction of 
the cores ther, tend to rotate the apindle in 


faces of the cores = suitable form the deflections |20 on No. 19; and #0 on. 


can be rendered equal for 
current, The instrument can be ordinarily made 
to show variations of a tenth of an ampdre, and 
vee dead beat. 

he Gatehouse lamps, which were situated in the 
Haat Central oad were fed by current from two 
machines exhibited by Mossrs. Elphinstone and 
Vinoent, of 16, Bedford-row, Holborn, W.0. Each 
machine gave a ourrent of 240 ampéres with an 
electromotive force of 90 volta, and weighed 30 owt. 
only. The alterations which have been effected 
since last year principally rofer to atructural details. 
The four, aix, or eight brushes that were then used 
have been replaced by a single pair, the equipoten- 
tial segments of the sonimaitetor belna connected in- 
ternally as we lately explained in reference to the 
Victoria machine, when our remarks gave rise to a 
correspondence as to whom belonged the honour of 
the invention. The Elphinstone- Vincent dynamos 
are usually made with six poles, but unlike all other 
machines in the market, sach pole of the external 
field is reinforced by a stationary pole within the 
armature. This latter consists of a long hollow 
oylinder of non-magnetio material, mounted upon 
adisc at each end. Each disc has a boss bored out 
to run on the spindle which carries the internal 
magnets; upon one boss the dmving pulley is 
mounted, and on the other the commutator. The 
method of winding is as follows: A hank of inau- 
lated wire is coiled on a mould of such a form that 
it ausumes a rectangular shape, and it is then trana- 
ferred to the non-magnetic core The hank may con- 
sist of onecoil only, dr it may be composed of two, 
or four, laid one over the other, according to the 
nature of the current required. When it ia laid upon 
the core it embraces between the two sides of the 
rectangle an angular distance equal to the distance 
from pole to pole; in a four-pole machine {0 dog , 
and in a six-pole machine 60 deg. A second coil is 
laid by the side of the first, one of its longer sides 
falling within the area, circumscribed by the first, 
and the other falling outside. A third and a fourth 
evil follow, and so on, until the whole cylinder is 
covered by groups of conductors running longi- 
tudinally, each occupying an independent strip. 
But it 18 not possible that the ends of the rectangles 
should be arranged so conveniently ; as they have 
to pass over one another, since every hank lies 
partly within and partly without other hanks. 

hen the first hank 1s put in place ita ends lie on a 
Na of the cylinder beyond the field-magnets, and 
ollow its curvature. The ends of the next hank 
lie partly on the cylinder, and partly on the pre- 
vious hank, and so on. A longitudinal section of 
the completed armature, therefore, outs the ends of 
three or four coils laid one above the other. 

It is necessary that the coils should not only be 
arranged in proper uence electrically, but also 
that they should produce ether a perfectly 
balanced armature, To show how this us accom- 
plished we will describe the winding of a four-pole 
machine, having twelve hanks on the armature, 
each hank comprising two coils. Let the coils be 
numbered 1 to 24, Nos. land 13, 2and 14, &., 
forming together each one hank, and further let 
the two ends of each coil be distinguished thus, 1 
and 1*, 2 and 2*, Sand 3*, and soon, The gur- 
face of the cylinder us divided into 24 equal 
portions, since each of the twelve hanks occupies 
two portions. Coils Nos. 1 and 13 ocoupy the 
first and seventh portions; cvils Nos. 2 and 14, 
instead of being laid in the second and eighth por- 
tions, are turned in the opposite direction, to the 
second and twentieth ; Nos. 3and 15 occupy the 
third and ninth; Nos 4 and 16 the fourth and 
twenty-second ; Nos. 6 and 17 the fifth and eleventh; 
Nos. 6 and 18 the sixth and twenty-fourth. This 
accounts for one-half of the coils, and occupies one- 
half of the cylinder. The others maintain the sym- 
metry, Nos. 7 and 19 occupying the thirteenth 
and nineteenth spaces; Nos. 8 and 20 the four- 
teenth and eighth; Nos. 9 and 21 the fifteenth 
and twenty-first, and so on. The connections 
to the commutator are equally simple. Distinguish- 
ing its segments by the same numbers as the apaces 
on the cylinders, we find the ends 1 and 2* on 
No, 1 segment ; 2 and 8* on No, 2; 3 and 4* on 
No. 3; 4and 6* on No. 4; 5 and 6* on No. 8: 
6 and 18 on No. 6; 13* and 14 on No. 7; 14* and 
15 on No. 8; 15* and 16 on No. 9; 16* and 17 on 
No. 10; 17* and 18 on No, 11; 18° and 7* on 
No. 12; 7 and 8* on No. 18; 8 and 9* on No. 14: 


9 and 10* on No. 15; 10 and 11* on No, 16; 11 


opposition to the power of a apring. By giving the atid 12* on No. 17; 12 and 19 on No, 18; 19* and 


nal increments of] that the system of connections is i 


Tt will ‘thus be eer 
and can be ‘understood whatever is the num- 
ber of poles. e hanks are bound on to the 
oylinder by a wrapping of phosphor-bronze wire, 
and the ends are secured by phoaphor-bronze olipw. 

The magnets are shunt-wound or compound 
accordi oiroumstances. Before the latter form 
of win was devyisod, Messrs. Elphinstone and 
Vincent obtained acif-regulation overa wide range 
by cataing the magtiata fo become saturated with a 
small current. ne ci device they could turn out 80 
per cent. of the lamps with safety. The machines 
are made in all sizes from 5 to lampa, and of 
course can be made much larger when required. 
The comparatively great diameter of the armature 
allows of a high peripheral speed with a moderate 
rate of rotetion, and permits of a moderate internal 
resistance being obtained with wire of manageable 
diameter by coupling the coils in parallel aro. 

Messrs. Parker and Elwell, of Wolverhampton, 
furnished the current for lighting the lamps in 
Mr. Taylor Smith's artistic fittings. Their ap- 
ary consisted of a dynamo and eretey tout 

lanté cells. The Parker-Elwell dynamo a 
Gramme or Pacinotti armature of very consider- 
able length, constituting in fact a hollow cylinder 
rather than a ring. The machine is thoroughly 
well made, and gives excellent results. The 
secondary battery is distinguished from the Faure 
and the Sellon batteries, by being made of metallic 
lead only. The plates are soakod in dilute nitric acid 
until they acquire a apongy texture, and are then 
rapidly '‘ formed ” jai 6 influence of a current. 
By this method of manufacture, which was patented 
in this ocuneey independently by Messrs. Parker 
and Elwell, and by M. Planté, the diffloulty arising 
from the peeling of the oxide is avoided. 

Mr Killingworth Hedgea supplied a number of 
fusible safety plugs for uae in different parts of the 
Exhibition, fn them the usual lead wire is re- 

laced by a atrip of foil of a peculiar alloy, inclosed 

tween plates of mica, For large currents two or 
more strips of foil are used according to the section 
required. The use of the mica is to retaim the foil 
in place, and prevent it from being scattered in hot 
particles when it is fused Mr, Hedges makes his 
cut-outs im several different forms, specially ar- 
rangod to facilitate the insertion of a new bridge 
when one has given way. 

The Jablochkof Company, of the Albert Em- 
bankment, made a fine display of their lights. The 
South Oentral Gallery, the Central Avenue, and 

arts of the Kast and Weat Central Galleries, were 

uminated by their candles in a most satisfactory 
manner. The use of two candles in one lantern, 
and of Trotter's glass, secured an oxceedingly 
uniform effect. The generators were of the custo- 


mary type. 

The whole of the Lowe for the combined 
installation was supplied by Messrs. Davoy, Pax- 
man, and Oo., of Colchester, whose exhibit in- 
cluded six engines and eloven boilers. Two of 
the (wee were large double-cylinder horizontal 
coupled engines with heavy flywheels of 12 ft, 
diameter. Two were compound engines of the 
receiver type, one with and the other without a 
boiler on the same bedplate. Ono was a double- 
cylinder semi-portable enging and the sixth a 
double-cylinder semi-fixed engine. All the boilers 
were made of steel and of the locomotive type. The 
power given out by all the engines when worked 
aimultancously, as they were night after night during 
the period of the Exhibition, was about 1280 indi- 
cated horse-power, and the average consumption of 
coal, including that required for getting up steam 
was 3926 Ib. per hour, or about 3.07 Ib. per indicated 
horse-power per hour. On several occasions trials 
with the compound oe alone gave an average 
consumption of ooal of 2.2 lb. per indicated horse- 
pkad per hour. These figures show a sist oe. 

egree of sconcnny, eapecially when it is considerad 
that the enginas had no condensers, and that the 
quantity of coal expended in lighheg up the fires is 
large in proportion to the coal consumed during the 
time the engines were at work, which time was about 
four hours every night on an average. All the 
engines were fitted with Paxman’s patent automatic 
expansion gear in oonnection with adjustable 
governors, 3 which the number of revolutions 
made per mintte by the engines kept practical} 
constant, and only showed a variation of sep! f 
On two occasions the large driving band on one of 
the @, when the , eA, 

about 900 horse - power ; 
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overnor at once took charge of the engine, w 
Fmediatel resumed its normal speed. The __ 
gines have been at work night after night during 
the Exhibition without any stoppages or alterations 
being necessary. The work required being rather 
more than was anticipated, some of the boilers had 
to be provided with an injector in addition to the 
donkey pumps, which did not prove to be quite sufii- 


NOTES. 
Maonsetum Sxanca Licuts, 

Tux electric light when used for searching pur- 
poses is subject to the drawback that in misty 
weather its rays fail to penetrate the atmosphere so 
well as ordinary oil or gaslighta. ee light 
is not open to the same objection, and is likely to' 
be used for search purposes in preference to the arc , 
light as at present supplied. The purer the mag: | 
nesium the better the light, and very pure mag- 
nesium can now be pre by the electrolytic 
process of Gritzef, who recently exhibited in Berlin 
a ball of ptre magnesium 15 centimetres in dis- 
meter, Ordinary magnesium contains a proportion 
of potassium, and tends to oxidise in the air, but 
the pure metal retains its silvery lustre. 


Derasuining THz Leoat Sranparp or Liagr. 
Dr. Werner Siemens has recently pomted out a 
pracical way of producing the light adopted by 
Paris International Electrical OCongross aa the 
standard of light. Platinum at the point of solidi- 
fication takes up foreign substances which 


change the point in question; hence Dr. Siemens 
prefers to determine the light given out by the 
platinum at ita melting point, which with pure 

latinum isabout the same as in the other case. 

he platinum surface in the form of a thin sheet or 
foil, 1 inclosed in a metallic case ‘provided with a 
hole 0,1 square centimetre in section ; the hole being 
just in front of the foul. The sides of the hole are 
conical and the foul completely closes it up all 
round. A current of electricity is sent through the 
foil until it fuses ; and at the instant of melting a 
quantity of light equal to 0.1 of the legal standard 
is emitted by the hole. By mutably graduating the 
electric ourrent, the melting point of the platinum 
can be delayed until all is prepared to make the 
comparison with another light. Experiments show 
that the light emitted from the ope ia about 1} 
times the British standard candle, 


Hewry Larriave. 


We learn with much regret of the death of M. 
Henn Lartigue, Director of the Socidté Générale 
des ae at Paris, on tho 19th inst., at the 
age of fifty-six, and after a long illness, which had 
left no hope of his recovery. The chief portion of 
M. igue’s career waa filled with the company 
of the Northern Railway of France, and it was in 
the capacity he there occupied that he develo 
the ingenious and inventive qualities which led him 
to devise a larga number of electrical apparatus 
applied to railway working. Among these we may 
mention the electric semaphore, invented by him 
jointly with MM. Tease and Prudhomme, an auto- 


matic whistle, a level crossing indicator, a c 

ling ak batt for switches, &c. When the 
Générale des Telephones was incorporated at Paris, 
by the amalgamation of the several independent 
companies, M Lartiyue was elected its manager, 
and he by his tact, business qualities, and technical 
knowledge, contmbuted largely to the success of 
the enterprise The death of M. Lartigue, who 
was a member of the Consulting Committee of 
French Railways, will be long felt as a loss to the 
scientific world 


THe S\ncaRonous MuLtirpLex TELEGRAPH. 

The new telegraph system of Mr. Patrick Delany, 
of New York, has been succeasfully tried between 
Boston and Providence, R.1., United States, over 
a No. 6 galvanised tron wire line. In this system, 
it may be remembered, the tranamitting discs or 
re contact makers at both ends of the line, 
aro kept im synchronous rotation by means of 
tuning forks which transmit tuned electrical im- 
pulses along the line. The system has been worked 
out so well by the inventor that during the reoont 
trial a singlo wire was made to transmut six different 
messages at the rate of forty words per minute cach 
message. Agnin, twelve different messages or 
‘“‘circuita” were kept going at the rate of twenty 
words per minute ; andl by a different arrangement 
the single wire was made to correspond to seventy- 
two diatinct circuits, each working at the rate of 
from two to three words per minuto, The distance 
between Boston and Providence 1s about fifty miles, 
but this was practically doubled, by introducing 
a return wire, and the speed of transmission was 
about the same. One advantage claimed for the 
system is that a small group of cities at cach ond of 
the single line may all telegraph over the lattor b 
their own special circuit, just as though they eac 
had their own special wire. 


Evectric TRANSPoRT or Powsr, 

The water power of the River Suze, at Bienne, 
in Switzerland, has been utilised for watchmaking 
by means of turbines and dynamos The con- 
ceasivnaires have their plant at Boujeon, where 
there is a cascade and waterfall in a gorge of the 
river. At prosent only two turbines are installed, 
the larger being driven by tho cascade. It is a 
Girard turbine capable of supplying 180 horase- 

wor The power 1 communicated to the 

yhamos by means of belts. There is space for 
four dynamos in the shed which has been erected. 
The receiving dynamo is 1250 metres distant, and 
serves for two workshops requiring between 6 and 
18 horse-power. Jt is essential for the watch- 
making work done that the speed of the receiver 
should be uniform, and compound wound dynamos 
have been found the best for tho purpose. The 
conductor connecting the two dynamos is aerial, 
and consists of two wires 7 millimetres diameter, 
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black ; these five form the base of a large key map of 











each carried upon posts and ae insulators. | will maintain either one or two search lights, There 
























































































The generating dynamo runs at turns per] ate three Mangin projectors on board the ship, two; tints, each ome divided into five grades, containing, #0 
minute, and gives an electromotive force of forward and one aft, and any of them can be connected | to speak, reepectively one, two, three, four, and five- 
volts; the receiver runs at 400 turns, and with an | % either of the generators at will. All the machines} fifths of auy of these colours. In combining these 


have their magnets compound wound, as they are also 
used for incandescence lighting, they are found 
to answer extremely well for the hand lamps of the 
regulators, which, of course, are liable to irregularities 
in the feed from inattention or unskilfalness on the 
art of the attendant. If the arc becomes exceasvely 
ong the excitation of the shunt coil maintains the 
electromotive force, which would rapidly drop in a 
series wound machine, and if the arc breaks and has 
to be re-established, the influence of the series coils 
aids the process, which is sometimes diffioult in a 
shunt-wound machine. 

Of the three machines, one is designed to feed the 
search lights, one to illuminate the interior of the 
ship, and one to be held in readiness to replace either 
of the others, Six circuits proceed from the engine- 
room ; two lead to the projectors, one to the citadel, 
one to the engine and boiler-rooms, one to the officers’ 

uarters, and the last 1s the fighting cirouit. Kach 
ynamo is capable of feeding 200 lampa of 20 candle- 
wer each, and gives a current with an electromotive 
oroe of 80 vulta. Many of the lamps, however, are 
only of 10 candle-power, these being used for the meas 
tables, officers’ quarters, and for general illumination, 
The deck 1s lighted by two yard arm reflectors, each 
containing eight lamps of 40 candle-power with flexible 
leada, whieh allow them to be suspended at any point. 
The connections for these are made at a earintual box on 
the superstructure. The whole of the lampa and 
obes are prove from the concussion caused by the 
re of the large guns by the spring arrangement de- 
scribed at page 255 ante, Those in the cabins and state- 
rooms are inclosed in lamps illustrated in Fig. 1 (page 
451), while the lamps exposed to rough usage are pro- 
tected by gratings, as shown in Figs. 2and 3, the former 
being intended for attachment to a bulkhead, and the 
latter to the deck above. In many parts of the ship 
sockets are provided to which flexible conductors can be 
attached, and thus the lamp can be moved about over 
a considerable area (Fig. 4), 

The application of the electric light to every one of 
Her Meer’ vessels of war cannot be long delayed 
now ‘The navies of foreign powers will accom- 
panied by a cloud of torpedo boate, and in the event of 
war, their moral effect against ships not perfectly 
i ey against their attéeks, will be far more for- 
midable than their power for evil would warrant. The 
stage of experiment as regards generators and lamp 
has d, and there can be no excuse for further 
delay on that score. One point, however, still remains 
for improvement. The projector offers a age mark 
for a shot, and a very alight injury would fatal to 
it. It is difficult to see how this is to be avoided 
except by the use of reflectors, a method which entails 
a large loss of iumimative power. Something, at any 
rate, might be done by means of shields to lessen the 
area exposed, and to render the position of the atten‘ 
dant less perilous, Of course there is little, fear of 
shots fired from a torpedo boat, but if two vessels 
engage in a duel at night the one who could extinguish 
her adversary's light would have a great advantage, as 
the machine guns of her antagonist would then be fired 
entirely at random, and many operations could be 
safely attempted which would be instantly repressed 
or defeated if they could be seen, 


electromotive force of 300 volts. These machines 
are the H, type of Thury dynamo, and their in- 
dustrial efficiency is more than 70 per cent. One 
novelty of the inatallatton is the introduction of 
lightning protectors at the ends of the line, a very 
necessary precaution, since the apparatus has been 
fused several times by lightning during the past 
summer. The installation is one of the sitocessful, 
practical, and economic examplea of the transport 
of power by electricity. 


On Staa. 


Horr Ledebur, a German chemist, has made some 
interesting experiments on slag from which we 
select the following deductions He finds that the 
richer & pig irom isin carbon, miicon, and mangsa- 
nese, aaa the higher the temperature of the furnace, 
the less tron goes into the slag. Again, the lower 
the temperature of the furnace the more manganese 
goes into the slag. If the temperature be higher 
and the fuel applied more than 1s required to reduce 
all the inanganese in the charge, silicon is reduced, 
Grey pig 1s formed when the quantity of manga- 
nese present 1s not sufficient to prevent the forma- 
tion of graphite induced by the silicon ; in presence 
of muc ar aera a silicon-iron-manganese alloy 
is formed. Owing to the high temperature in the 
Bessemer process the affinity of carbon for oxygen 
in conmiderably increased as compared with the 

uddling process, While carbon is present in the 
bath the quantity of iron in the slag will be less 
than in puddling furnace slay ; when the carbon has 
disappeared the slag 1s still poorer in iron, owing to 
the action of the iron in the slag of the converter 
lining. Continued blowing after the carbon 1s re- 
moved also increases the iron in the slag; but if, 
on the other hand, the burning of certain sub- 
stances, such as phosphorus in the basic process, 
raises the final temperature, and increases the 

uantity of slag, the proportion of iron is reduced 
chereby. In the Siemens-Martin process the tem- 
perature is high and the furnace lining 1 silicious, 
so that the alag must contain more silica and less 
iron than 1n the older refining processes for produc- 
ing wrought iron. On the whole thoso slags range 
between the same limits as the Bessemer alags do. 
We may add that M L. Garnier has advantageously 
apphed blast furnace slags to vines as a preventive 
of phylloxera. The sulphur they contain 1s believed 
to a the remedy. 


tints by een two or more above each other, a large 
variety of over 1600 shades are produced ; the colours 
must of course be tranaparent for this purpose. 


mr Ha ps a gene: ulterior porate the 
n origin at first photo and co 
printed. of these 00 tis in now taken in bent by 


an artist, who by means of his colour scale ascertains for 
exch spot ‘the picture the amount of yellow oon 
tained, he vovers that joular spot with an 
ce eet _ ) tin, a thie de 
wane ose parts of the photographic 
print which in the otis are to contain no yellow. 
his ,@ negative is produced from this 
pain eet, anda print taken on sensitised gelatine 
mounted Spel ate gless. It will be understood that 
this gelatine print only represents a picture of those 
in which the artist wishes yellow to appear, and 
in different overs of density, Tn other words, after 
this gelatine is washed, and rolled up with yellow 
transparent pigment, an impression can be taken from 
it on paper, In a similar manner gelatine printin 
surfaces are prepared of the rest of the colours, red, 
blue, grey, and finally black ; they are all printed one 
above the other on one sheet in perfect register, and 
the result isa reproduction of the original coloured 
picture, as near asthe skill of the artist who prepared 
the copies for the coloured plates, and the perfection 
of piginenta will admit. ere cannot be any doubt 
that tedious ones this process appears, and depend- 
ing as it does on the skill of an artist, the result is ad- 
mirable, and we have seen excellent specimens of this 
work, and have moreover examined the working of the 
process. The glass plates carrying the gelatine film 
are placed upon the bed of what appears « well: 
built litho. press. The ink used is very atiff, and 
the inking operation ormed in the usual way by 
rollera, is repeated twice for every one impression to 
insure perfect distribution, The sheeta are laid on to 
exact register, and printing by power is performed at 
the rate of about 100 copies hour, The presses 
are capable of printing up to 26 in. by 35 in, 1n colour, 
and if smaller subjects are worked two or more can 
be plaved on one plate. Ink and paper are of course 
important items; in the former, shades must never 
vary, since otherwise the artist’s tedious work 
would uot be faithfully produced, and in the 
latter a certain texture and sixing are, we under- 
stand, most essential, but the finished pictures 
ean be given any demrable texturo by rolling. We 
have seen amongst numerous other specimens at 
the offices of the sat acy in High Holborn, a 
reproduction of Mr. Alma Tadema's Pandora, the 
icture which made him a member of the Society of 
‘ainters in Water Colours, and we were told by the 
secretary that so much pleased waa the severe critio 
mh oe reproduction, that he gave permission for its 
THE LIGHTING OF THE “COLOSSUS.” pypicesioM: 
Since the Brush Company has turned its attention 
to incandescence lighting it has been fortunate in 
socuring the lion’s share of the Admiralty orders, and 
haa justified the choice of the authorities by the erec- 
tion of sonfe first class installations on shipboard. In 
the Victoria dynamo® it possesses a machine which is 
emfnently ada for marine use, because from the 
comparatively large diameter of the armature a great 
peripheral speed is obtained at a slow rate of rota- 
tion, and hence direct driving can be adopted without 
the engines being pressed unduly. The use of four or 
six poles in also another advantage, and very greatly 
increases the output of the generator without adding 
to its size or complexity, These two features, com- 
bined with first-class workmanship and the minimum 
of king, recommend the Victoria machine for all 
kinds of work, and particularly for use in places where 
a is valuable, and whers a breakdown may be 
zimoat & faint ye oi and racer In naval gt 
the t engine of defence againat torpedo a 
vigilance, but in the dark it is axeubed at such great 
disadvantage when the most important sense of sight 
is almost inoperative, that the odds turn in favour of 
the enemy, unless the whole area about the get be 
tnvesantls patrolled by guard boasts, a practice which 
excesdain weariness and exposure the detested sentry- 
go of the garrison soldier. The electric light, how- 
ever, restores to the look-out the faculty of vision and 
he can sweep the sea, often for miles, with the certainty 
of detecting anything larger than a wherry, It is, 
therefore, most important that the means of defence, 
which vies in utility with other portions of the arma- 
ment appernely much moro formidable, should be 
secure against ail chanos of breakdown, as it is matter 
of universal experience that if a bitch occurs it always 
happens at the most critical moment. In the Colossus, 
the latest and most complete Brueh installation afloat, 
there are three dynamos cach driven by an indepen- 
dent engine, and as long as one of them is intact, it 
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ELEOCTRIC LIGHTING NOTES. 
Evectric Light aT HARTLEFOOL, 

Tue Central Marine Engincermg Works Company 
of Hartlepool, have purchased a Brush machine and 
aixteen lamps from Messrs. Gray and Gladstone, of 
the same town, and the Hammond Electric Light 
Company are erecting the apparatus. 





A NEW PROCESS FOR COLOUR PRINTING. 
Tue perfect reproduction of paintings, or even of 
nature herself, in all the brightness and beauty of original 
colour, has long been the object of inventive genius, 
and the rapid strides which photography has made of 
late have materially ino the chances of ultimate 
success. By means of photography we can readily re- 
roduce all outlines and shades of{objecte or pictures, 
t a photographic print has but one colour, and, 
therefore, necessarily often conveys a wrong impres- 
sion where colour predominates in the picture, An 
ideal way of reproducing various tints and shades 
would be toatop out, byinterposing coloured transparent 
plates, all rays except those of one colour, prepare a 
printing aurtace from this negative, roll this up with 
of as near the colour wanted as it is ble to 
produce, and then proceed to the rest, printing one 
above the other, until by the blending thus, obtained 
a picture like the original fs produced. This, as we 
have said, would be an ideal method; in reality difficul- 
ties, at present insurmountable, are in the way, and 
therefore something less ect but based on this 
line of working, must, considered satiafactory. 
The Universal Printing Company, of 280, High 
Holborn, have recently introduced a process called 
after its inventor, the Hoeachotype, fur the photo- 
graphic reproduction of coloured pictures, which aa far 
we can judge, seems ayes of producing excellent 
results at a comparatively reasonable cost. The in- 
ventor has fixed at the onteet upon only five colours to 
usod in his process, yellow, red, blue, grey, and 


Tur Evsernic Liant Act, 


Yesterday an influential deputation bepeeeones all 
the principal electric lighting companies met Mr. 
Chamberlain at the Board of Trade, to lay before him 
a atatement of the effect which the Electric Light Act 
had produced upon the pro of their enterprise, 
and to suggest alterations, The following three points 
were those to which the speakers addressed them- 
selves principal 3 the first and third relating to 
matters provided for by the Act itself, and the second 
to the terms of the provisional orders. 1. In the 
opinion of the deputation, the righte given to the 
local authorities purchase compulsorily olectric 
lighting undertakings within their districts upon the 
terms set forth in 27 of the Electric Lighting 
Act, are such as prohibit any supply ot electric light to 
the public ; and suoh clanse should . 2 In 
the provisiona! orders granted by, the of 
under the Act, the provisions ano the compulaory 
laying down of mains should be omitted; and the 
undertakers should have full power to decide as to the 
position and extent of the mains to be laid down by 
them. The right to the undertakers to supply 
ven see nines coe ae . 
aumers to take a minimum supply per annum. 
; ertakers should be permitted to supply 
otherwise than by meter, and in such cases the pur- 
yosea to which electricity ia applied by the cou- 
sumers should be matter for agreement between them 
and the undertakers, The interview was not oom 
cluded in thne for us to give the resuite in this isgue,' 
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and we shall deal with the matter at length next 
week, 


Sr. Ewoon’s Station, GLascow. 
Anderson and Munro, electric light engl: 
w, have for some time been engaged 

h, and ona more extensive and complete 
scale, the electric htiog arrangements of At. 
Station, which !s terminus of the Glasgow and 
South-Western Railway in that city. Tf we mistake 
not, this station was amongst the very frst in the 
United Kingdom to be lighted by electricity ; and at 
least three diffgrent firms have had contracta for ‘‘ run- 
ning the lights.” Whatever want of sucoees may, from 
time to time, have attended the St. Enoch installation, 
has been due in ¢ measure to the prime motor, 
which also drove the laundry machinery and did other 
work in the large hotel connected with the station. It 
is now several months since the last contract termi- 
nated, and before fresh tenders were taken in for con- 
tinuing the electric ligh of the atation, it was 
resolved by the directors of the railway company to 
erect a fresh engine and boiler-house. The new a 
ments, which are now being carried aut undér the 
advice of Mr. Watson, one of the directors, will 
include the use of three dynamo machines, 34 Brush 
arc lamps, and between 300 and 300 incandescence 
rom Two of the machines will each provide current 
for 17 Brush lamps, and the other will be a Victoria 
300-light dynamo, In the station proper there are to 
be 32 arc lamps in four lines of eight each, and the re- 
maining two will ght the booking hall. The incandes- 
cence lamps will be chiefly employed in lighting the 
i oor of the hotel, in which gas has hitherto 

n exclusively used. 


Mesers, 
neers, G 
fitting up 


Moir v. Stockman, 

On Wednenday, the 12th, inat., Lord Fraser, sitting 
aathe Lord Ordinary in the Court of Session, Edinburgh, 
gave se ed in an interesting and somewhat peculiar 
case arising out of an electric lighting contract formerly 
noticed in ENGingerinag The action was raised by 
Mr, William Campbe)l Muir, proprietor of the estate 
of Inistrynich, Argyleshire ; and the claims againat 
the defender, Mr. B. P. Stockman, civil engineer, 
London, arose out of the contract in which he under- 
took to fit up an installation necessary to light up the 
pursuer s bouse with electric incandescence lamps. In 
a@ previous action, as may be remembered, Mr Stock- 
man obtained a decree against Mr, Muir for the amount 
of the contract, which was some 319/. ; and the action 
now under notice waa brought by the last-named 
Beuvierne to recover 28/, for the board and lodging of 

he defender and his son Frank while they were 
engaged in fitting up the installation ; for 28! in con- 
sideration of 444 hours’ service of a akilled plumber 
paid by Mr. Muir ; and for 100/., as the amount neces- 
sary for the repair of certarn damage done by the 
detender in ascertaining in what respects the installa- 
tion was imperfect. e Lord Ordinary found that 
the hospitality received by the defender and his son 
was not given asif it were to be paid for, and that 
Frank Stockman was treated as a guest in the pur- 
auer’s house, He, therefore, disallowed the claiin make 
in respect of board and lodging, as also the claim for 
the services of the plumber, holding that it had not 
been proved that the defender was not entitled to those 
services at the cxpenee of the pursuer. His lordship, 
however, found that tht defender was liable in pay- 
ment of the aum of 3/. 108. 2d. for solder and lead used 
in connection with the contract work, and of the sum of 
18/., being the amount estimated by an expert as suffi- 
cient for the repair of the damage complained of by 
the purauer as having been done to certain electric 
a tus by the defender in the month of October, 
1883. Beyond these amounta his lordship assoiled 
the defender, and found neither party entitled to ex- 
penses, 





TRIAL TRIPS AND LAUNOHES. 

THE #.5, Musgrave, recently built by Messrs, Alexander 
Jack and Co., Seacombe, had her official trial on Tues- 
day, the 11th inat, This vessel has been built and ape 
oistly fitted out for the pilot and lighthouse servioe of the 
Queensland Government, She is 125 ft. long by 22 ft. Cin, 
beam, and 12ft. moulded depth; her engines, by Mesars, 
James Jack and Co., have cylinders 23in. 45 in, in 
diameter by 2 {t. Gin. atroke, the working ure buing 
00 lb. The ae two in number, are of steel, and are 


apecially designed for burning Australian coal. The full 
ding the boisterous weather 4 


6 
miles, and notwi 
of about 11 knote per hour was maintained 
roughout, Whe trials were superintended by Mr. G, 
ell Dick, executive engineer to the Queensland 
Government. 


On the 15th inst., Mesare. William Denny and Brothers 
Dumbarton, launched « steel-built screw steamer named 


the Tanpo, of Dunedin, for the Union Steamship Com- 
ny of Now Zealand (Limited). She measures 200{t. 
by {t. 16 ft, Sin., and is a vessel of 765 tons groms 
. Bhe will be fitted with refrigerating chambers 

fresh meat from port to port in New Zea- 


fend. Denny and Co. are supplying the vessel 
with « patr of compound engines of the usual type of 


trial extended over a distance of twenty-nine | 92 


ENGINEERING. 


600 horse-power indicated. The Tanpo is a sinter ship to 
the Ohan which was launched by the samo builders about 
a month ago, 


, 
RAT EOE 


Messrs. David J, Dunlop and Co. launched, on 
November 13, from their shipbuilding and enginsering 
w, an tron screw steamer named the 

lollowing dimensions Length be- 
tween perpendiculars, 124 ft. @ in.; breadth moulded, 
23 ft.; d of hold, 10 ft., and 300 tons B.M. The 
Ohathuin been built to the order of Messrs. Lio d, 
Lowe, and Oo., of London, for Messrs, Kendall and Co, 
of Valparalzo. The vessel will be fitted with compound- 
murface condensing engines, the high-pressure cylinder 
being 18 in. in diameter, the low-pressure 35 in., and the 
tength of stroke 24 in. Tho boiler and machinery will be 
capable of exerting 300 indicated horse-power, which will 
proves the vessel at a speed of 10 knots por hour when 


u 





The ecrew ateamor Bi o, & Vessel of about 3000 tons 
and measuring 230 ft. by 87 ft. by 274 ft., built by 
Wi ccers. Burrell an ., Jum n, and engined by 
Meesra, Duncan Stewart and Co., Glasgow, had her official 
trial trip on the Firth of Clyde on Fnday, the 14th inst., 
rior to being taken over by her owners, the Societa 
Fealiana di Treaporti Marittimi io, of Genoa. Like 
her sister ship, the Borineda, also built by Mesars. Burrell 
and Co., she 1s to do duty between Genoa and the River 
Plate, On the trial trip her engines developed fully 1400 
haere ROW eE, and the moan apecd attained was 11} knots 
per hour. 


On Saturday, November 15, Measrs, Scott and Co., 
Greenock, launched a very handsomely modelled steam 
yacht, a vessel of 126 tons register, and 169 tons Thames 
yacht meaniiement. she was entirely completed on the 
stocks, and launched with ateam up. Her engines are of 
200 horse-power indicated, the cylinders being 15 in, and 
28 in in diameter, respectively, with piston stroke of 
2lin. The yacht, which w schooner- , hay been 
built to the order of Mr C. Randall, of London, who in- 
tends p g ona long cruise in foreign watora. 








A ateamer named the Bulidog, boils for the Town Coun 
oil of Brlatol, arrived in Cumberland Basin from Chep- 
stuw on Tuesday. She was built from the designs of 

r, J. W. Girdlestone, Bristol Dock engineer, by 
Mesers Finch, of Chepstow. She is 90 ft lung and 
20 ft. beam, with a draught forward of 5ft. Gin, and 
aft of 6ft. 6m. She is constructed of Landore steel of 

reat padi with a Barlow rail running round her, 
Her special purpose 1s that of « salvage tug, but she will 
be alav employed in river improvement and general duck 
work. The veasel ia divided into several compartments 
between the five water-tight bulkheads. In the atern are 
the engines—two tandem compound, of 12in and 24 in. 
cylinders, and having a stroke of 18 1n.—which work the 
twin screw propellers. The collective forco of the engines 
is 350 horae power indicated. In advance of the engines 
are two era, having Fox's oorrugated furnaces, and 
ateel tubes, the preasure at which they are to be worked 
being 120 tb ees are placed side by mde, and owing 
tu special ciroumstances, the two chimneys are athwart 
ahip. <A crane, driven by steam, aud a centrifugal pump, 
occupy part of the spaco of the fore part of the vessel. 
The crane will be capable of lifting from five to ten tons, 
and the pump will discharge from 6000 to 10,000 gallons 
of water per minute, acourding to the height it has to be 
lifted. Next the bow is a powerful capstan worked by 
two separate engines with rotary cylinders, and a Jung 
length of steel rope will be kept on board to be used in 
conse of need. 

There was launched on November 18 from the White- 
haven Shipbuilding Company's yard, Whitehaven, a 
steol screw steamer measuring 234 tt. by 32 ft. by 22 ft. 
This vessel has been built to the order of Mesera, Duns- 
muir and Jackson, Govan, Glasgow, for Haji Cassim 
Joosub, Bombay, for the pilgnm trade. She will ke 
fitted hy Mesera, Dunsmuir and Jackson with com- 

d engines of $00 indicated horse-power, having steo! 
ilera with brasa tubes working at a pressure of 90 Ib. 


On Wednesday the 1th inst., Messrs, John Elder and 
Co. launched from their shipbuilding yard at Fairfield, 
Govan, @ ateel screw steamer named the Rimotaka, for 
the New Zealand arpa Peace ony of London, for their 
direct service from London to New Zealand. This ateamor 
is & nistor to the 4.8. Kaikoura, launched by the same firm 
on the &th of September. The vessel is divided into eight 
watertight compartments, five of which are carried up to 
the spar deck, She is built of steel, and her principal 
dimensions areas fullows Longth between pata 
420 ft. ; langth over all, 45) ft. ; depth, 33 ft. ¢in, witha 
gross tonnage of about 4500 tons. The engines 
will indicate about 4000 horne- 





whic 
wer, have two inverted 
oylinders, one high-pressure 46 in., and one low- ure 
in, in diameter, each having a stroke of 4 ft. 9in. The 
ropeller blades are of bronze. Steam ie supplied Uy 

cylindrical double-ended multitubular boilers of ateel, 
to be worked to 110 lb. pressure per equare inch, having in 
all eighteen of Fox’s patent corn furnaces, 





ROYAL INDIAN ENGINEERING COLLEGE. 
To tux Enrror or ENGINEERING 

S1u,—There isan advertisement in your issue of last 
week (November 14) headed as above, but stating that the 
couree of study ia arranged to fit an anginoer for employ- 
ment in Europe, India, or the Colomes. Further, that 
sixty students will be admitted in September, 1888, and 
that for cympetition the Secretary of Btate will offer 
fifteen appointments in the Indian Public Works Depart- 


h | 80); but if 
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ment and two in the Indian Telegraph Department. Now 
reciesaly the same advertisement is appearing in the 
$ 


ristol papers, and therefore, presumably, in the jocal 
pspera throughout the whole country. ere it not for 
this fact I ahould not address this lotter to you, but I feel 


it to be my duty to the local oullage with 
the time connected, to inske an attempt to puint out to 
what this enterprise 14 clearly tending, in what ition 
the Government stands with regard to it, and to humbly 
offer a suggestion or two. 

When the i was formed for establishing the 
copes Hill College about the year 1870, 1t was said to 
be distinctly with the phyect of providing tramed engi- 
neers for the Indian Civil Service bven then the 
Government of India wrote to the Duke of Aryyll, as 
Seoretary of State for India (ede ENGINEERING, vol, xxxii., 
paces) ** We consider the success of such a college 
to be # matter of very great uncertainty, that it must 
be regarded entirely as an experiment, and that we have 
great doubts that any real necessity exista for its mmine- 
diate establishment,” and further on ‘‘the Inwtitution 
(ue, the proposed Indian Engineering College) m short 
would, 1m our judgment, be distinctly condemned if it 
could not be conducted on what would be an entirely 
self-supporting basis.” In addition to this, the Inatitu- 
tion of Crvil Engineers addressed to the Duke of Argyll a 
vigorous protest agamat the proposed establishment Md the 
college Yetin spite of this the scheme was carried into 
silage and moreover waa apecinlly maintained, until 
about two years ago by the [ndian Ciovernment (rede 
second report of tho ori ie Commuassioners on Technical 
Eduoation, vol. i., p. 413), though each young man sent 
out to India cost no less than 321/. to educate 

The project in ita original form has signally failed, and 
now mark the result, The number of the students hav- 
ing fallen off to an alarming oxtent, notwithstanding the 
fact that the ataff consisted of, and still conmsts of, men 
of the very highest rank both as teachers and men of 
science, and who might be gafely trusted to make the 
wyatem of education all that could be desired, the college 
waa, rather more than two yoara ago, thrown open to 
students training for the engineering profession generally, 
It waa therefore by this course placed on exactly the 
same footing a4 any other engineering college, but with 
two important exceptions . 

1, That the Cooper's Hill College is supported by the 


ich I am for 


tax 7 han 

2. That very heavy inducements are offered ax prizos 
to students to enter, in the shape of Government appoint- 
ments (this yoar seventoen in number) 

in spite of this the number of etudents was a short time 
ago only two-thirds of that which could be received, and 
in order to increase the number, or even maintain it, an 
extensive and likewise expensive system of advertisements 
18 necessary nearly a year in advance. Meanwhile, the 
inveatment of capital goes on A mechanical labora- 
tory cowtia has just been instituted, other 
laboratories doubled in size, and a handsome room for 
drawing constructed, and the (roverninent committed to 
& greater extant each year to support the extablishiment. 

ow what in plain English 1s the real state of the case! 


It Bes roe tw be this, 

1 ] engineering schouls supported by private affurt 
are quite competent tu su Pply engineering education of 
the highest kind, and, mdesd, threaten to raise the supply 
above the demand. 

2. Yot tho supporters of those collegas are taxed to 
maintain a far more expensive rival system, not only of 
education, but of advertizement, that must result in tak- 
ing students from their colleges, and in the end inthet 
certain injury tu them in such an obviously unequal 
strugyle 

3. There is, moreover, no; logical reason that can be 
adduced why Government should train engineers for pri- 
vate employment any more than members of any other 

rofeasion. Yet, since only 17 appointments are offered 
or 1885, thie ia what is done for 70 per cent. of the 60 
students who are to enter Cooper's Hillin that year. 

4. I therefore venture to suggest the following way out 
of the awkward dilerama in which such an anomalous 
atate of things must place a right minded aud honourable 
body of mon hke those in authority. 

Reduce at once the scale on which the Royal Indsan 
Engineenng College is maintained (making, of course, 
suitable compensation to those of the staff temporarily 
lacon ventenced by this change) #0 aa to provide for no mors 
than the 17 candidates required for the Indian Civil Ser- 
vice, allowing a amal! margin perhaps 1 case of accidents. 
Then throw open the apomntmants for competition to all 
engineers With proper limits as t age, &c., and let the 
examinations be of as strict and searching a nature as can 
be reasonably doviwed If there be not an abundant 
supply of first-rate men who can successfully compete 
with those trained at Cooper's Hill, then by all means 
maintain the aystem ({t.¢ let the Indian Government de 

on the other hand, there should be such supply, 
then the right thing to be done is ubvious and need not be 


suggested by 
Yours truly, 
H. 8, Herr Suaw. 
University Collage, Bristol, Nov. 17, 1884, 


— 
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WORKING MILITARY RAILWAYS. 
To THR Entror or ENGInsenina. 
81n,—When a railway has to be hastily oonatructad for 
war purposes, and when moreover it in carried along a 
route the toporraphy of which in but lite known, itis 
nerally most difficult to obtaun suitable watoring places, 
his was much felt during the early portion of the Abys- 
simian war, and it is said to have formed the main 
reason for not advanaimg thia summer on Khart: um by 
the Suakim-Berber route. It appears to me that the 
ifioulty can be avoided by mounting hut air engines as 


484 





locomotives. High-preasue hot-air engines have now been 


ae ik to t perfection, and although the difficulty of 
lu cating their oyiinders will sivaye obtain, and may 
always prevent their employment commercially to any im 


portant extent, still their endurance is ample for a cam: 


of many months’ duration, and their modulus for 
as to form another argument in 


favour of thelr employment for war and espe- 
clally for railways across countries in which both i 


@ coal burnt is so 


and fuel are scarce. 
~ Sir, your o 


.T. Bu 
Gosport, November 17, 1884. 


SEISMOMETER. 
To tHE Eprron or ENarvrenina, 
Sre,—I am in want of aninstrument for the - 
ment of vibrations of the ground arising from shocks 
caused by the falling of heavy bodies, heavy s traffic, 
&c. I believe such instruments are called Seiamometers 
and are ton expensive for me to buy for the short time I 
should require to use it. I therefore wish to hire one 
and will deposit ite full value as security. If you co 
easist me by the insertion of 


obliged. Yours, eitbtally 
JOHN Hovason, 


118, Commercial-street, Newport, Mor 
November 17, 18* * 


AWARDS FOR VENTILATORS AT THE 
HEALTH EXHIBITION. 
To THE Enrrox or ENGINEERING. 
Sirn,—With reference to the inconsiderate letter from 
Robert Boyle and Son, in your issue of last week, I may 
state that the writers are in error in at least three points 


with which I was concerned as testing enginesr tothe py} 


Jury 10: 

1, They were not oxcluded from the rede rooms. 

2. They were invited by me, ina letter dated the Sth 
Beptember last, for the Jury 10, to send their ventilator 
for testing, in the aame terms in which other invitations 
were issued. I hold their acknowledgment of receipt of 
that letter of invitation dated September 12, in which 
they state that they cannot comply with my request. 

3. ‘The bottoms of the pi ran attached to the ventila- 
tors” were not inside the “tube,” as they call it, which 
was l0ft. in length, not 8 ft. They were outalde, and 
completely isolated from the action of tho current. 


< 


November 17, 1884. 





PRESSURE OR VACUUM BRAKES? 
To rue Eprror or ENGIneenina, 
Srzx,—Your correspondent, ‘ Dux,” page 452, has ren 
dered valuable service by the extremely lucid and --~ 
cise way in which he hae directed attention tothe alt 
pmeemicutess - _ ground upon ¥ 
brakes must in future be fought. 


trials, nine years ago, that after tho experiments wit! 

the brakes, the unanimous opinion was strongly in fay 
of the automatic system. Advocates of the “‘ vacuum ” 
remarked that ‘‘they could soon make ther brake auto- 
matic,” but this does not exem to have been quite such an 
matter, for we find that the Vacuum Brake Com- 
pany has fought against, and resisted to the utmost of its 
wer, the adoption of automatic brakes, and the well- 
nown conditions of the Board of Trade, way com- 
panios have been Induced to fit no fewer than 1188 en- 
gines and 6658 vehicles with the inefficient simple 
vacuum brake, and now, since the Penistone disaster, the 
Vacuum Company admits that it has been in the wrong, 

and that ‘‘an autematic brake is desirable.” 

It 1s indeed to be tted that this company did not 
make euch an important discovery nine years ago at 
Newark, as it would have saved hundreds of lives and 
thousands of pounds. The brake question now is, un- 
doubtedly, as stated by “Dux,” between pressure and 
vacuum. 

A table was recently given in The Preld by Mr. Kier- 
nan, to prove that the vacuum brake, its 

linders, is as powerful as the emall ones used in the 

sede Sto system, and of course the readers are ex: 
pected to consider the two brakes as of equal! efficiency. 
brake, from the simple lever on a oval w to 
the best continuous system, is of equal power when full 
“on,” thatis, they can all, if necessary, akid the wheels of 
atrain, The question, therefore, is not one of B bed 
but of time required to ea, Spans wer into efficient 
action. Every engine-driver knows the efficiency which 
resulted from the increase of steam ure in the looomo- 
pve en no; why then should not the same rule apply to 
rakes 

Advocates of vacuum brakes imply, and wish the public 
to believe, that a force of 12 Ib, will act as well as one of 
601b., but no one can aocept such an abeurd conclusion, The 
fatal defect in vacuum brakes both automatic and non- 
automatic) always the ee always must be, slowness 

wv 


pressure of 12 ib, capable of 
ing the required power, the areas of the cyli * 

_._.. be made fully six timed as to do the ____ 
work as the high pressure of 70°" -- 80 Ib. ; but the all- 
important point 18 that everyir. = *. 2. 
increases the cubical contenta of the apparatus, —_ = 
greater quantity of air haa consequently to be moved to 

and release the brakes, hence slow action swat 
follow. The advocates of vacuum brakes bosat about 
power they can get with their large cylinders, but 


this letter, I should be 
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HEPBURN’S BUFFER AND DRAWBAR. 
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very carefully avoid giving the enormously increased size 
and cubical contents of the apparatus and the amount of 

air which has to be moved to fill and empty these 

cylinders. Having frequently noted the time required 

pressure and vacuum brakes into full operation, there 
can be no doubt that vacuum brakes are slow in action. An 
express train running st sixty miles an hour passes over 
88 ft. per second, therefore if a disaster ocour to such a 
train, the telescoping and fatal consequences are all over 
long before aslo 'y-acting brake can even begin to exercise 
any retarding power. Un the other hand, the pressure 
brake, by means of the triple valve, the high-pressure and 
ll pipes and cylinders 1a ca ble of bei applied as 
rly instantaneously as possible, therefore it acts, and 
kes its power felt, by retarding and holding back the 
~-“tyna of trains, thus avoiding _valesoop lng and 
. For these reasons, and these alone, I have 

s on account of their inatantanec 

IT am, Sir, yours faithfull 

Cievent E. Strerron, Hon, Mem. A.S.B.S. 

40, Saxe-Coburg-street, Leicester, Nov. 17, 1884. 


advo 


saving powers. 


Messrs, MARSHALL, Sons, anp Co., Liaitep.—This 
well-known firm have recently supplemented their works 

7 ; : * “on, these pre- 
iatcae Bebidas Vober igiee Meee eeeay Hee e eC UMOO Blt D; 
Farringdon-road, and comprising, besides extensive offices 
and show-rooms, a workshop for the execution of repairs, 
&c., and store rooms for engines and machinery which 
they Jet out on hire. 


VWCILLL BLUME IDBUU YJ. VAILD LIMIUY ABU LAR aD ARUY pu 


Nshed, and fully maintains the epee oe Fase’ by those 
which preceded it. In addition to the ordinary contents 
of an almanack, it contains short histories of eminent 
engineers and their works, racy tales brimful of ‘‘ shop,” 
capital receipts and workshop dodges, and useful arti 

= " ~~ ~==-l.outting, chains, materials, and 
wists dimen, Saeed Somer ne ed ist in Manchester, and 
his book has a well-deserved popularity with the mechanics 
of the district. 


Gas aT NorrmncHau.—The Gas Cummittes of the 
Nottingham Town Council report that they have 
pointed Mr. L. T. Wright as general manager. e 
appointment has proved satisfactory. During the past 

ear, gas has been manufactured at a coat of 1} per 
iscasand less than hitherto, and this notwithsta an 
increase in the cost of coal of about 6d. per ton. 6 
amount of gas consumed from the 25th of March, 1883, 
to the 25th of March, 1884, was 1,108,225,500 ouhic feet. 
The committee advise that a further reduction of 2d. per 
thousand cubic feet should be made {n the price of gas. 


_Soorrry or Arts.—In addition to the usual courses of 
Lectures, the Society of Arts announces « courte 
vs anweusv~ 60 be delivered under the Howard Trust, the 
subject being ‘‘The Conversion of Heat into Useful 
Work,” and the lecturer, Mr. William Anderson. The 
firat lecture of the course will be delivered on Thureday, 
the 27th inst., and of the six lectures of which the course 
consists, three will be delivered before Christmas, an 
three after it. The foll is the syllabus of the first 
tf raoiiony potential and Kinetio energy s laws of impact 
of m energy; laws 
Lecture i December 4, on, vibration, wave 
motion, pulsation peo id and fluids; the luminiferous 
ether; porosity of ,, ultimate structure of matter ; 
heat the consequence of eee motion ; transparency ; 
diathermancy ; specific heat ; unit of heat; latent ; 
ateeieve we hs compete. — ui Devember 11, 
_ ar theory of gases; lawa of volume, pressure, 
and tem lsctharmal and adiabatie lines 


perature is per- 
of ' J we’ ul , abe 
doctrines of odo, ape tact oficlenay Uf heaven! 
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Tux annexed illustrations re t new forma 
of buffers and drawbara devised by Mr. R. H. Hep- 
barn, of Palace Chambers, Victoria-street, W 

“rp. Their distingoishing peculiarity ia that they 
are formed entirely of iron or steel, and that the 
springs are open to observation, and can be mages | 
replaced with a very small expenditure of time an 
trouble. Commencing with the buffer (Fig. 1) it will 
be seen that the case is made of two steel plates, 
ently rivetted to the 

te. are joined together by a 
pair of bolts, and when these latter are removed, the 
two parts can be sprung sufficiently wide apart to 
allow the collar on the ram to through. This 
collar, which is shown in dotted lines, is of oval shape 
ao that it does not require a very wide separation o 
the two of the case to allow it to be withdrawn. 
Beyond this collar is a loose washer which beara against 
the spring, and is of sufficiently large diameter to ob- 
tain a bearing on the successive ooils aa they are com- 
pressed. The leat coil is hooped with a stop ring 
which prevents it being strained beyond tho determin 
amount, and thus greatly adds to ita life. Should a 
apring become broken its renewal is a very aimple 

» a8 when the ram is withdrawn a new spring can 
be alpred in from the side through the opening in the 

n such a buffer designed for use on wagons, 
the weight of the spring is 1641b., ita remsting power 
44 tons, and when driven home 8% tons. 

Inthe drawbars (Figs. 2 and 3) the draw cradles are 
made from ateel bars, cut into auitable lengths. Each 
bar is corrugated and drawn down at the ends to ro- 
oeive ateel buahes, flanged on the inside to form a base 
for the spring, and winged at the sides to receive the 
rivets. It will be noticed that the whole pull or strain 
is upon the solid metal and not on the fastenings, The 
ida esa pl are formed by machinery by one ope- 
ration are made up with great rapidity. 8 
cradles are light and of very considerable stalality and 
strength, and having no welded corners the risk of 
breakage is much removed, smithwork being almost 


aiiaget or ae) be with, 

agons with through drawbars coupled together by 

~*~ cradles and strong springs, with a good ap 
e than wagons with 


of range, must have a longer 
disconnected drawbars an mery & cup and spring 
of short range. The 


washer, which spring is us 
orosspiece On which the couplings are fixed frequent] 
breska, and oftentimes a breakage of the hendatock 
follows. With the through system, the pull and strain 
paases from end to end of train, and is divisible among 
aa many wagons as go to make up the train. Thus 
wagons with connected drawbars are practically free 
from jerke and shooks. 

Mr. Hepburn informa us that when locomotive 
superintendent of the Lianelly Railway, now part of 
the Great Western, he prolonged the use of a $ 
number of 6-ton w by 4 oareful revision at ihe 
drawbers upon the throw h system, and although the 
wagons were light and of obsolete pattern, and ran 
with the now heavy type of coal wagon, there waa a 
very considerable diminution in repairs and renewals 
of crosspieces and headstocks. 

We understand these buffers and drawhbars have 
been largely specified for some portent railways now 
in hand, sir simplicity should recommend them, 
and should lead to their extensive adoption. 

The makers and sole licensees are Messrs, Joho 
Spencer and Sons, whose agent in London fs Mr. J, 
oe sterile Parliament Mansions, Victoria-strest, 
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Now South Wales Government hae given Botics 
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WORKING RAILWAY SIGNALS BY ELECTRICITY. 
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WORKING RAILWAY SIGNALS BY and for checking the work done by signalmen and points: | and bent into the shape of a horseshoe, attracts tu its 
ELECTRIOITY, men, Rola much has been scoomplished in this direo- | poles a plain armature , and by sbme natural law, as yet 
On the to Blectro-Magnets to the Working of tion béth in this country and eleewhere, there has hitherto | unsolved, the working pull of auch a magnet cally 
Apne: le af a aan » . Graig 7 | been always one initial want; namely, an electro-magnet, | ceases, as already stated, when a distance of only 4 in. be- 
- way Signa outs, which, with a low average current and « small electro- | {ween the magnet and the armature is axoesded. In the 
By Mr. Itiros A. Trauis, of London, motive force, shall give i" powertsl; long, a Aap rata pe of ewpeth fom rae called a iy oid 
b of resent to describe aw balanced attractive pole. range 0 0 y 4 in., | a hollow core or tubular n of brase is wrap rou 
baie deot pile ray drole ot, japaull of | Which has hitherto been the oractioal mit with electro- | with wire or tape ; and a central rod of soft ian: wliding 
hes poll ina ner suitable rit convenient a magneta, is evidently not long enough to be of use for | lengthwa inside it, forms the armature, which w drawn 
to the m loal working of railway si , | heavy mechanical work, such as pulling signal arms over | or suck longitudinally into the core by the attraction of 
and points, Its fhain features are its t power, which | oF throwing machinery in and out of gear; and oe the bobbin coil, until it reaches a central position in rela- 
ig exerted through « lo ‘ ie under perfect | the range can be increased by multiplying t Rear up to Zin, | tion to the m © field; in this pomtion the attraction 
-oontrol ; and its soonom oth exerting the initial pull | oF 3 in., yet the increased current then aay for making | is symmetrical in all directions, and is therefore neu- 
which effects the anical movement required, and the attraction powerful enough at the initial 4 in. distance, Although a considerable length of attractive 
also in retaining the moving parts after the desired move- is 80 enormous that two difficulties present themselves pal ean be got with such # inagnet, the current of alec 
ment has bean effected, which are almost ian shai ; firstly, the expense ; and, my. eeaulted to give any strong initial pull ls so exces- 
The rapid growth of railway systema and their conse- secondly, the d ive violence of the final lmpact, in | sive that its cost is prohibitory ; moreover, it is cl-ar that 
vent complexity, have rendered urgent the application of ee th the rae = inversely as the Legrid pore set ee, coglk Brtioe| a anata 
qeotricity worki signals uare tance e armature from magnet, | reaches oon ion . Inomer to 
electricity for the working of railway signals and points, aad for part of the stroke oreeely aa the cube. abtain adhesive Ngee or what is called’s “ retaining ” 
* Paper mad before the Institution of Mechanical En-{ In the ordinary form of the electro- at, a core or | pull, the internal ali rod or arinsature is made shorter 
gineers at the Nottingham mesting. bar of soft iron, wrapped round with a coil of wire or tape, | than the length of the hollow bobbin, and is capped at 
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ono end with a disc of soft fron, which, coming in contact | quadrant oarries « lever and counterweight acting in 
with that end of the thereby provente th va) oid opposjtion to the pull.of the ot; and algo 
ture rod from reacting its oentral or noutral ates on | which uw connected by @ rod with « bell-orank cen t 
within the bobbin, and leaves a oorresponding reserve of | the side of the post. Another rod connects the ball- 
holding power nat the end of the bobbin. crank with the semaphore and spectacle, When the 
Ourrte Long Pull Magnet.~1In the long-pull electro- | magnet is out of action, the semaphore is held up at 
et, shown in Fig, 1, page 485, which js the invention } danger by the weight of the spectacle, in conjunction with 
of Mr, Stanley Ourrie, the principle adopted in a oom-|the counterweight on the quadrant lever, which then 
bination of the horseshos 1m t and solenoid, with | comes against a stop, In this poution all the 
additions ; but the construction is so materially modified | locked, in consequence of the quadrant arm be 
aa to give to, bier power and officiency, and the | on ite dead centre; that fu, the quadrant arm 
magnetic attraction is more evenly distributed over aj crank aro so srranged that the direction of the rod 
longor range, while the initial pull is stronger and acts at | connecting them pnawes then th the ocantre on 
a greater distance than in any other electro magnet of the | which the quadrant turns, For ter security 
aaino weight and with the same current. The range {of locking, it is preferable indeed to lat the connect- 
already attained In practice is 34 fn., and can be 1 | ing red be even a trifle beyond the dead centre, so that 
creased, any pullfupon the bell-crank, from wind pressure or 
The bobbin B, here shown standing upright on one | accumulation of snow on the semaphore, shall hold the 
end, fs made with a tubular coro C of aoft won ; and | counterweight lever still more firm! against ite atop. 
the coil of wire wound around it ta aurruunded 


by an| The locking is thus done mechanically, and is ingeven: 
outer casing of aoft ron B of the same weight as the core, to 














dent of the magnet. On bringing the magnet 

with a soft iron baseplate at the bottem of the bobbin, | action by @ current from the mgnal-box, the pull of the 
connecting the core with the outor casing 3 a plata | armature rotates the quadrant arc, raising the coumter- 
covora the bobbin at the top. The copper wire uscd inj weight and apoctacle, and lowering the semaphore ; In 
the ooll in No, 18 Birmingham wiro gange, or 0.048 jn. } this postion the semaphore is retained so long: as the 
thick. The armature consate of three portiona, each one | electric current is continued, On the cessation of the 
ylaying itn purt in the work to be done, The central | current, the veer nte in automatically rased again to 
atalk i of soft iron is rather shorter than its own rango of | danger, and locked there mechamioally without the uso of 
motion ; and in encased in @ brass tube, which ts proluagod | extraneous catches, which 1a most tmportant feature. 
below it so as to form a guide, fitting within the bobbin] In Fig. 3 is uhown the application of the double 
core. Tho soft fron a ar Tino D, fastened in the top of the | magnet or tandem arrangement to a balanced remaphore 
central stalk, is slightly larger in diamoter than the outor | centred at infd-length. Here the pair of magnets are 
casing of the bobbin B, It 1 made by preferance of two | fixed on une eide of the post, and the quadrant arc on 
ar mure thicknesses of flat plate, to asst in domagnetisa- | which they exert their pull is fixed on the spectacle 
tion ; but it must be thick enough to prevent saturation | spindle. rod connects the spectacle with a crank on 
with any working current. Round the edge of the disc | the semaphore, and the weight of the apaceec brings the 
runs a cylindrioal rim or flange F projecting downwards; | semaphore to the horizontal position of danger, in which 
it in wo shapad as to suit the attraction required, and it | it is mea y ax before, by the conneoting rod 


ecomne within tho range of attraction of tho outer casing | being then on its dead centre, An elootrio current sent 
Ke lower end of the osntral stalk has | to the upper magnet pulls the semaphore to an angle of 

entered within the core, When the rim in turn has done | 45 doy. for caution ; and asecond current sent to the lower 
magnet pulls it vertioal for line clear. In either position 

it 18 held by the spectacle acting as a counterweight } mn 


of the bobbin when t 


itu duty, the dinc 1) comes within range of attraction of 


buth outer casing aud inaer core, 
Unsformity of Pull.—So long as the central «talk or} agalnat the retaining pull of the magnot, 


armature rod ia altogether out of the bubbin core, the 


attraction upon it continnes to be fuverasly as the square | rent of 3 ainptres ia amply sufficient to pull the armature 
of ity distance from the bobbin; but ag sen an the end of | down upon the magnet, and s0 actuate the semaphore; 
wear 

of attraction bocomes loat upon go much of its lonyth asain | of rubbing parts, a curront of 5 amperes is provided, In 
mide the core. The same diminution in attractive force | addition o reserve curront of as much as [6 amperes is 
holds good in regard to the Hanged rim of the armature | kept in store at the signal-box, and is at the immediate 
alman in any emergency. From the 

will be seen 
directly ae the mass of the body attracted. Advantage is} that with 5 amptres an initial pull ia given of 8 ve a = 
ouble 


to work any signa) arm properly fitted ; 


the iron rod enters within the orifice of the core, the force | but to guard against wind preasure, dust, rust, an 


of the si 


inc, ax moon as ite lower edge passes below the upper | command 
ot aie lower line in’ the diagram shown in Fig, 5, it 


d 
edge of the bobbin. The force of attraction vartex 


therefore taken of these two principles in combination, to 
regulate or adjust the affective attraction In auch a wa 
as to obtain some sort of approximation towards uni- | and the home pull 1s 321 Ib, 
formity of pull throughout the 841n range of stroke of If the same a h of current were necessary to hold 
the armature. This is acoomplished by tapering in the | signals down as to pull them down, the use of a continuous 
manner shown in Tig, 1 the lower end of thea armature | current would be prohibited by ita cost. But a current af 
wtalk A and alao of the Aanged run ¥, according tu the | only 0.1 ampdre is more than sufficient to hold a signal 
desired adjustment of the attractive force ; im addition to down, and it is found that a continuous ourrent of 
which the thickness of the armature disc LD and the 6 amperes for moving the signal, and of 0.1 ampore for 
distance that {ts flanged rim F proyecta downwards, as | retaining it, yielda an economical result,’ Aooo ly 
well as the thicknesa of the rim, can also be varied; and {| when the armature has finished its stroke and moved the 
in some cases, moreover, asin Aome of the examples shown | signal, itis made to switch in automatically s resistance 
in Fig, 18, the bottum edge of the flange 1s made of a | coil which reducen the maximum or moving current of 
serrated or wavy form, so as to prevent the pull from | 5 ampares tothe minimum or retaining current of 0.1 am- 
suddenly increasing as the diso nears the bobbin. The ae The resistance coil can take the form of an incan- 
result is that, when the strength of the pull on the arma- { descent lamp, which then eerves a4 an indicator or tell- 
ture stalk and flanged rim is docreasing, owing to their | tale in the signal-box, as shown in Figs. 6 tu 9 
having both of them reached and passed the position of] In excess of the greatest poasible requirements, it may 
maximum attraction, the pull on the diso is increasing as | be assumed that the whole time during which each signal 
it nears the magnet head. In this way, and in combiua- | is needed to be held down to show line | pesca is 12 hours 
tion with « counterweight acting at & suitably varyi out of every 24; and that the number of times each signal 
leverage, an approximately equal pull 1s obtained through | has to be lowered in the 24 hours is 150; and that the 
a considerable range, and violence of contact in the cloa-| time occupied in each lowering is two seconds, Assum- 
ing of the disc upon the magnet is avoided. By suitably | ing also 10 ampéres instead of 5 as the moving current, 
odjutin the several proportions of the various parts, the | and 0.2 ampére instead of 0.1 as the retaining current, 
pull can be su greatly varied both in force and range that | then 150 loweringa x 2 seconds x 10 amperes = 3000 ampere- 
it can be adapted to meet almost any requirements. seconds or 0,8 amptre-hour; and a» retaining current of 
Double Length of Pull.—A double length of pull is | 0,2 ampdre for 12 hours=2.4 ampbre-hours; the total {s 
readily obtained the smple tandem combination | therefore 3.2 ampére-hours of currant O ee nignal per 24 
shown in Fig. 4 ere a pair of mngle magnets on the | hours, The resistance R taken at 5 ohms, the elec: 
foregoing principle, arranged at a fixed distanse apart, | tromotive force Kis a CxR=3,2x5=16; and 
have their armature guide-rod Rin common; the lower! assnming 746 watte=1 .» the pore pone! ix equal to 
armature disc L is made fast vs the rod, while the | Ox E+746=8.2 x 16--746=0.07 HP, © cost of provid- 
upper diso U bears against a ahoulder upon it. Tho range ling a current of suc rb ns of a secondary bat- 
of the lower disc being nearly double that of the upper, | tery, according to well-recogn elactrica' data, would 
the firat half of the pull w given by the upper ; and by the | be oy 0.4d.; while the current actually used being 
time the upper dso U has closed upon its own bobbin, it | only about one-third of that provided, and the real time 
haa brought the lower disc L within the attractive ra Jess than one-half, the true cost would be less than one 
of the lower magnet, by which the seoond half of the toroid per signal arm per day. 
is then given, the armature rod R now ating ree! The foregoing remarks respecting the electric current 
through the u disco U. This arrangement is suitable | employed to actnte the magaeta apy to tho He of sooo 
for wor ical arms that are required to stand at the batteries ; and the results o ed from these aceu- 
three posi of danger, caution, and line clear, as shown | m 
in Figs. 2 


distance or rt of 84 in. ; which 1s more than 
what is requi 


rs of electrical power are very satisfactory and 
and 8, economical. In certain cases, however, it may be pra- 
BT eer ciutida: Goo ocdibary igealynts tad'| orice nt caput bantcaey, tba working wiles ts veey aoe 
ta to wa eo aud | oxide of copper , working of W: very 
ares are utilived 7 but it i# advisable that the beari and | and reliable. The constant and sconomical saree 
working parte should be made aa truco as » be- | gives can be used not only for actu the eta, but 
cause h friction ia not so material when the work is | alao for lighting the lamps on the al and at 
done by manual labuur, itis: of the utmost importance that {the pointe. With a oeiteney battery the reduction of 
it should be reduced tow minimum where slectricity is the | the current from # moving to « retaining current cannot 
motive power. Aa ther are no com and | be effected in the same way as with s 
the movements sre simple, and direct, ws no| by switching « resistance in; but the same 
hg b the tion of s single badtery 7g eich aive the ix 
3 is shown ca of s ¥ ee 
arm intended to stand in the ad gar 
M is fixed upright on a at the becitof the | gives the weaker 

a aad k ahain tron ita armature pulls upon a q own. ; 
rant are centred on a horizontal spindle above it. Rarlway Points. —Ia Figs, 10, 11, and 19 are shown 











upper line in Fig.’ 


and to ahome pull of 1004 Ib | 4 
bel]- podtlon the points are se oqgieed 


the rod R. ia made ¢§ in. longiege 
L working hie 
withdraws 
the extremi 














Klectsc Current.— Under ordinary circumstances @ cur- 





polaris heliing the'signels 


the magnets and gearing for working «# pair of railway 


ints; these 
sbsiction aa for 
are wound with copper tape instead of wire 


they take a maximum current 
anoe. With acurrent of § 


pare of the same oon- 
ing nighels, bit are of larger size, and 
order that 

with a minimum of resist- 

i, A an electromotive 
fot ie pall is aeskewn by the 
# ull of 
“ue iy ® 3in., 


from the 


















. at 3h in. d on, at 


tion by the slidi 
aver J, end in locked b 
t 
in it, ao that 
the look 

of the 


Davis which pulls the 00 


oaposding with the signs! & r line clear—oco 

Pp the circuit whiah; ) tignalman to lower the 
signal. The signal is checked by its automatic repeater 
in the s int complotes with 


al-box. The otber zi, ba 
the lockiug bolt the circuit which works a repeater in the 
als and 


slynal-box. 

Advantages.-The advantager of working a 
pointa by this system are that their distance from the 
aignal-box is immaterial, inasmuch aa the electric working 
gets rid of all the mechanioal difficulties which arise from 
oxcessive expansion and contraction of lever wirea and 
from the severe pull required to work them through long 


distances 
the continuance of the electric 


Synals.—It is only duri 
current that the signal can be held at caution or line clear; 
r, to which it returns auto- 


ita normal position is at 
matically on the ossaation of the current, or {f anything 
goes wrong ; and in this position it is looked by simple 
mechanical means, and not by any electric agency what- 
ever. Each signal is worked by its own age aie hag 
a ropeater or tell-tale in the I-box in the shape of a 
larm HK, Fig. 16, which shows the position of the 
signal arm. Tf it ds desired, the repeater is arranged to 
show the exact travel of the magnet armature working 
the si that is, if the armature stops half way, the 
repeater arm would stop in the same pusltion ; in fact an 
arrangement that may be desired can easily be effected. 
At the matant of contact between the armature and the 
wt, there fa u momen i 








m cessation of the main our- 
rent; and the tell-tale arm indicates this by falling back 
a little from its extreme pesition. This affords another 
infallible check as to the correct working of the magnet, 
The reduction of the current from a sowie to a retaining 
pull takes place automatically at the moment of the arma- 
ture erp the magnet, 

Ponts. —The advantages in working points by thea 
electro-magnets are as great aa in the case of signals, 
Kither can be worked at any distance from tho signal 
cabin, There iano need for a oa to be put up, ora 
stand of levers, to work ay ) set of points and 
signals; any number of points and signals can be worked 
from a small cabin, and can be locked and interlocked 
ble pea certainty. Pe eas han Bes ee that, 

any wrong lever is moved by the sign m arrangi 
en combination an la al i gi he cae and 

ow 8 me- 
¢hanical and apes pers Tein 10 Rats ar: 
vides perfect check, without the intervention of manual 
ay or the will Pleo i — ere 
toation fo ny ~—In Figs, 14, 15, 16, 
witb given an iustration of the application uf this 
electric system to working the elgnals and points of an 
ordinary junction where there is a double Hne of way both 
on the main line and on the branch. The signal-box is 
here divided, aa ragards the electrical connections, levers, 
and switches, into thirteen divisions, 1 to 18, 
er an up main line train is required to be turned 
into the branch, Fig, 14, i¢ will be necessary to work the 
points P G, and the three s on the up main Hne 
namely, the distant signal 8 1, the home signal 5 8, and 
the station algnal 35. The lever of oe pointe & 6 is Gres 
pulled over in division 6 of radi, ed ‘ 
ric 2 and 7, the up-branch 
pons being thus set right for, the up train to ‘into 

ebranch, The down-branoh polnt-lever § must be back a 
ee ee n, in order to let the current paws 
through to division 8 for lowering the home signal 8 8. As 
goon as the s lever is pu 
lowered, the c toan passon to] for ona 
tant signal 81 to be lowered, Last of all 
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waitter ted reaver oerunents we ed omen 
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el 


iteelf by paseltig over contact levers ‘or treadies | human h yet thousands of yeare have not exhausted 
ey on entering on leaving the section; the de- the ‘poumibiitea’ or imprevement. It is only fifteen 
on of the treadles b she Mellection of the rail | years ago that the Introduction of the double-furrow Pirie 





































Cup-dalivery drills are now in almost universal use 
eet England and the Oontinent, Theoretically 

























the wheal spindle, Again, if the hopper into which the 
discharge takes place has « sufficiently wide mouth, and 
is eet quite close to the cup-wheel, every seed must be 
thrown into it from the cups, even on the steopest hill- 
sides, whether moving along or up and down hill. Practi- 
cally, howevor, it is a difficult matter in this class of work 
for the maker to set every cup nightly, and avey hopper 
almost in contact with the cup-wheel, while the stems of 
peed-oups are 0 easily bent, and the tin hop ao caaily 
misplaced {n working, that very regular seeding is a thing 
moat difficult of attainment 

Thers was shown at Derby, in 1881, the McSherry 
“force-feed” drill, which is in oommon use throughout 
America. The MoSherry foed 1a simplicity iteelf. The 
bottom of a hopper, containing seed, is closed by « small, 
apirally grooved roller which, revolving aa the machine 
advances, supplies the seed in a ar stream to the 
coulter. Tho speed of tho roller is constant, so that 
change wheals are avoided, and the amount of seed sown 
1s regulated by sliding the feed roll laterally, and thus ex 

xing more or lesa fone of the foading grooves, A 
‘fallower,” or blank portion of the roll, closes the aper- 
ture in the hopper, which this movement would otherwise 
occasion. 


speek oups should be perfectly regular in their de- 
the current which holde the hes ows arms down, seqmed to threaten a revolution in the anclent asin oh on level or hilly land ; for if they are alike 
and sets them free to fy up to danger atically. ice of ple . Double-furrow ploughd are, it is | in onpacity, and are all set at exactly the eame angle to the 
no novelty Pacha described 900 years sa by | diameter af the “qup-wheel, they cannot fail to 
———S * ' 
« | & Writer in Cromwell’ Arthur Y ve & draw- | exactly the same amount of pros | with every revolution of 


oe ee . te 16d A Peccrlontie chneteriabe named tee, 
. oosters plo . , ham ord, 
eral pr fand Art Parte Rot pores tong followed with « double-furrow plough, having adjustable 
bite, the number of agrioultarsl implementa at Liverpool | beame for changing the width of the furrows, and these 
in 1841 did not much exceed cy esl at the present opens vee generally popular in the sarly part of 
peg eb toy aD lg Plr bt they al ciately died, and the aubjoot slept uni 
These sufficiently indicate the extraordinary i appeared . This well-known e- 
gro and development of agrloultu engin ' ont esi of two plough bodies carried sh pied 
while they demonstrate the extent of the field which haa | of wrought fron, sapported on three wheels, of which two, 
to be reviewed, or, more properly speaking, glanced at, in having youre tyres, run In the furrowe, and one on the 
the course of this ahort paper. Tree i may desire to land. 6 leading furrow wheel is steered a lever, aad 
add some details to a aketch necessarily ponsisting entirely plough bandit dispensed Ntr's The oe ots in: 
outlin referted ‘ Reeen . | vention mounting the furrow wheels on inolin 
alc ii A seldulvaral Machinery ehioh the pee all Mer axes in such a way as to bring their tread into the angle 
the honour of bringing before the Society of Arts during ane aoe ney oocnried ys nlade. ee last is 
the session of 1983, and of which this communication is pon with, an ough, therefore, rolls ins o 
siding forward, the draught belng correspondingly 
“7 ta iad, qnite a formidable matter merely to diminished and two furrows bein traced almost be cally 
classify the farm machinery of the present day, which | 84 one by the common plough. Tha objection to Pirle's 
may, however, be conveniently divided as follows ; plough was the want of piper moans for raising and turn- 
: Claas 1.~Prime movers ing in at the headlands, but a dovice was introduced by 
Il —Tillace implements. gauré, Raneomes in 1870, which rendered it posible to 
i il. —So be raplsniee raise « double plough and turn it in at land’s end without 
Iv —H hidden th undue effort on the of the ploughman, The plough 
ae ee wacbdisteny. "rsisttrnmatal A is provided, about the centre of its length, with » throngh 
" a a nar aac soit hi axle, cranked at each end and cenrn a pair of travelling 
VIL — Milling ¥ achive: ais wheels. When in work, the cranked axle is in auch a 
” tT —D ap jlaeea” ; pai eres sk heel off oe mound, vat on releaain 
e oatch which holds st thus, the whoe athe ground, 
» TX.—Poultry farm appliances, and the onward maveinent of the horaes rolls shan” under 
To these headings there might be added implements for | the plough, raising it at the same time, until the cranks 
the reclamation and drainage of land ; machinory for pre- | become vertical, when they come against a stop and the 
serving crops, including fan-drying apparatus and ensl-!implement ridea about like a oart. Mesars. Howard 
isgationof land the procewee of hop-drying and soa | nugieuan con apriy'ts se of the plongn wnsle at wile 
; ; ‘ man & o one of the ' ’ 
ing Los ie ' and a 9° eI I the ket bulwing the = gy th reggae irom te horses through 
Paration 6 au and 5 j mechan OTeRGry 5 | wu 6 levers for 6 plow y. 
sheep-shearing and homes Ls, Turnwrest, or aaa, Blseehi are made on four 
Class I, Prime Movere.—The first portable engine ever | different plans. First, the mould board turns over from | been obtained for improvements in reapers and mowers 
shown at a Royal Agricultural Society's meeting was ex- | left to tight, and wire vered, ag in the American hill-side | than for any other farm implement tween two and 
hibited at ti oe in 1841, Forty years later, 240 plongh. Second, one or more plough bodies revolve on a 
ry 


So far as regularity of delivery 18 concerned, the 
McSherry feed is perfect. Ite discharge does not va 
more than 10 ounces per acre, whereas the best oup dril 
vary from 7 lb, to 40 Ib, an sore; but the ved roller 
of the MoSherry drill 18 not so woll adapted for sowing a 
variety of weeds as are rig sae 

Messrs, Murray, of ff, introduced in 1880 a new 
potato planter, the invention of Mr. Ferguson, which 
requires a moment's notice, This machine coneists of two 
large iron hoppers, containing the eyes, mounted on two 
travelling wheels, from whose axis an endless cham of 
cupy passes up through each hopper, each cup taking up a 
** wot" as it passes through. The sete travelling with the 
chain, are carried down a spout, whenee they are din 
charged into the furrow, 

Olas 1V, Harvesting Machinery.—More patents have 


on ae ~~ — ip eirceraoa pen hehe out in pngiend: and 
engines appea e Der ow, and theas motors | honzontal axis forming the beam, one eet standing verti. | nearly double that number Merica, while the degree 
ate now uoed by thousands every year, Most of them | cally while the other ah is at work, Third, two rE more | of perfection to which these difficult machines have now 
are single-slide cngines with « fixed rate of expansion, | right and left-hand ploughs are balanced, a4 in the steam | arnved, is very great. 

alth makers always exhibit, and sometimes supply ough, and used in theaame manner, The fourth and| The improvements of mowers since their first introduo- 
portable engines fitted with vatiable expansion valves | last plan, which was patented by Mr. Muriston m 1876, | taon has consisted mm lightening the dead weight and 
epereules Uy the governor. is the only ono that calls for special notice, Mr. Muraton | moving parts of the machine; in perfecting the cutting 
Hoe ae Yimby Ext introduced on the farm by | places two ordinary plough bodiews back to back, and sup- ai paheeery no that clogging i impoamble under all con- 

re. Garrett av . 


880, and, being extremel rts them on a eel, which, a# in Pirie’s imple tions of crop and soil; in the substitution of iron for 
era, are likely to come into extended a : 
0 


w 

economical ooal-burn ment, acty the part of slade, and upon which the two | wood in the framing, and in housing the gearing In all 
use. For it is well known that the ‘racing ” engines, as plough bodies balanes: Tho beam snd handiva are pivotted | these reapects the mowing machine has been for some 
they rebar po variable pe sroaseph hark which | to » vertical atud rising from the centre of the van years a perfect tool, and recent improvements are so 
wo many well-deserved honours have been adjudged i frame, and can be swung round honzontally, while much mere matters of detail that they do not require 
Royal Agricultural Bociety of England, are not thoass| plough bodies themeslves remain stationary and looking special notice, 

0 


which manufacturers recommend to, farmera, Thoy are te directions Catches, under the control The case is different in regard to the reaping machine. 
too delicate to be advantageously handled by aaers, t eae 


i he plonghman, are provided to fix the beam and handles This uuaplement must not only cut, but must dehver the 
and single-valve engines are accord! 


y in the proper tion for ploughing either way, and when | grain, and the problem of how beat to deal with wheat, 
canse oe has proved that theas do beat and fare | the implement has arrived at the end of » furrow, the | oate, barley, and beans, long cropa and short crops, wet 
best In . If the inteoduction of the compound | horses, mn the act of turning, bring theses mto line for the | and dry, standing and laid, 15 one that still engayes the 
engine, ao successful in the factory, the mina, and | return journey. close attention of nrany clever inventors. 


the steamship, enable the farmor to realise an economy of 


which, at present, be only reads in the reports of judges, | gigantic subject of steam tillage, of which, however, a few | machines, the question of self-acting delivery in eheaf was 
t is sure of 00 


weloome. words must be said. With regard to tha motive power, | not entirely neglected. In America, Mr Seymour, of 
Self-moving engines, now in very general use, have been | it in now acknowledged that this should be applied as | Brockport, introduced a reciprocating rake in 1851, and 
greatly improved rons Pag years in three important | direotly as possible to the work, and it has bean found | the machine made a favourable appearance on light Eng- 
. In 1870, Messrs. Aveling and Porter pro-| more econ to use two engines, notwithstanding | sh crops. In 1862, Measra. Samuelaon and Co., of 
nged the’ side ote of the firebox upwards, oes their ter first coat, rather than change the direction | Banbury, introduced the Dorsey reaper, an American 
these into braoketa for eerying Se hearing? of the crank | of motion in the hauling rope. But Fisken's clever plan | invention, which being greatly improved by this firm, 
and oou and thus ra ying er from all | of transmitting the power by means of a light rope | laid the foundation of all the modern self-rakers. Neither 
undue local st. Previously to 1878, again, the gear- | ru at Ligh velocity is stall auccessfully applied, the Dorsey machine or its pradecessora, however, sized the 
ing of self-mo engines had always been placed outside in hilly districts. sheaf, but threw the grain off at regular intervalu without 
the orank b » but in that year, for firat time, 


Mi 
As to the eultivating implements, it may be said gene- | reference to variations in the weight of tho crop. In 
Meears. Aveling and Porter sucoaeded in bringing all the | rally that since the Fisken and Fowler patents of 1855 


The malts of time forbid any attempt to review the{ Although awathe renal foster the rule in all the early 


heela and between the bearings, and the dri have adopted th ATA, intronuceds t contrellsble” self aGncs but there’ 
w an one een the ngd, an ving | and 1856 expired, plough makers have ado e see-saw | U.S., introduced a “ controllable” self-raker, but this ma- 
aad side wheels close up to the side plate brackets. By this moverneit‘at the — ference to the balance of the | chine 


" re . 7 ane . eh gateareg sed English lg phertinats the 
former ntee. The old Fowler h, th y | principle 8 was correct, and in the course 
teenth egn detail since ita peedurtion still remnetne the | of a few A baby English manufacturers were compelled to 
se ge inoreaged, If to] same in principle sa that which was firat exhibited at | adopt either the Johnatone switch, or some equivalent af 
these two important ral haneia added the use of | Chelmaford in 1856, and has become the type of all suo- | this device, for placing the rakea under the coutrol of the 
tool axlea the phief | pseding balance ploughs of value. driver. . 

The turning cultivator, originally contrived by Smith, | Theides of a sheaf-binding reaper is by no means new, 
ammarised, 7 of Wolston, has bean greatly improved by Fowler and Co. | In 1847 Jacob Mann, of Clinton, Ohio, patented a machine 
The straw-burning engine, which was # novelty ten and Barford. By the former this implement is now raised | having endless bands, which carried ‘he cut grain into a 

used in countries where coal is} and turned at tho headland by the pull of the tail rope on | receptacle, where it was bound by hand. In 1851 Wateon 

dear and the climate dry enough to permit of grain being | its coming into action, for hauling; while the latter has} and Renwick, of Chicago, bronght out a sheaf-binder, 
applied cams and ratoheta, v ingeniously, to the lifting | which, in effect, swaa oxactly like hinder of to- 
of these tly unwield mplements, dey. It fatled from the mechanical defecta in the delicate 

The aelf-moving anchors of Fowler, Howard, and Bar- | ty ng apparatus, but it lect to binding by hand tpon the 
ford are mechanical contrivances of great ment, and | machine, a practios long auccessfully employed in ameri 
factors of much importance in the system under which the | and which only gave way there before the introduction o 
plough travels arda and forwards between a single | the eelf-raker. 


t the engine becam 


of the quantity to be sown per acre, the shape of the 








, 
for & separated stalks to become /angine and an anchorage. The anchor, which was} The first sheaf-binder over seen in Europe was exhibited 
es, while provision is made for the | formerly shifted laterally, after every bout, by hand, is| by Walter A. Wood and Co., st Vienna, m 1878. It 
ingress of volumes of xtmospheric gir. now moved by the batting rope itself, the ploughman | bound the sheaf with wire, and this clasa of machine was 
vatue of straw {6 asl to 54 com with | being able to control its movementa from his seat on the | made on s large scale in the States by Wood and other 
coal, ox, the relative local vahies of and atraw | nlongh. American manufacturers, between 1875 and 1878. Before 
into voutid » the tise of the former would coat three TIT, Sowing Machinery.—A drill should | the end of that time, an outory had been raised against 
id a half times more ‘than latter in countries like | sow the name quantity of , Whether travel-| wire, both by farmers and millers, and the Johnstone 
sale and - In Esigland, on the other hand, ling on level ground, along the aide of « hill, or up and | Harvester Company began ee vied ing twine 
fe the cheaper 5 to 1, partly docause of Sts] down hill. It shoul adapt iteelf, not only to all kinds of | binders, their first machmme of this kind shown at 
owt low pride, and because of the high ptive of , but to all conditions of such sseds. The regulation | Bristol in 1878. 
ateaw, | te We ae Numerous as the schemers are, however, who have since 
iow Imp Ider than | ooultera, and the eteerage of the machine, are all matters | then attacked the lem, two sucocesful at 
Tire Sac h Asaocia- | af importance, but even sowing is the most important of | binders are ore the public, viz., the Wood an 
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Tt ts quite be ne ple naelorry to describe in 
detail so complicated a ine as the self-binding reaper, 
but it may be said, generally, that the cut grain is oar: 
ried, in the first aoroes the platform and then over 
the drive wheel by means of endless webs, Here the 
stream of grain falls dawn an incline, until ite passage is 


ye alan y acroes its 


ed” until a phat 





and, in doing so, puts into gear a “ binder,” a curved arm 
which comes up from balow, and, after passing the bind- 
ing string round the bundle, leaves its end in the grasp of 
the ‘‘knotter.” Finally, this clever device first tlas and 
then cuts the twine band, leaving the sheaf free to be 
kicked off the machine by a pair of levers provided for 
that purpose, The latest iinprovement in binders enables 
the driver to carry the bound sheaves on the machine, 
and to drop them at wil] so as to leave a clear road for the 
harvest wagon between the rows of sheaves. 

While the chief interest of harvesting Implemants 
centres in reaping machines, it must be remarked that 
haymakers have beon much improved of late years by 
Ransomes, Howard, Nicholson, and Jeffe and Black- 
stone, The first-named makera have introduced a tedder 
out of the swathe by means of a 


which knooks the 
fast back action, thus throwing the crop up behind the 
machine instead of over it, as usual, This method of 
tossing is sufficient for light srope and does no damage to 
the hay. The last firm have added « hood tothe old Ashby 
inachine, which partially incloses the forks, and prevents 
clogzing in windy weathor. 

orse rakos, (nee a rough olass of implementa, are now 
admirably made toola, The teeth are constructed of steel, 
and their form has received great attention with the 
object of collecting large loadsa, while giving a joose, hght 
discharge. Thoy are also nade adjustable, no ag to lightly 
skim, or closely rake the ground at pleasure. By the 
aap a of a balanced rocking frame, locked when at 
work, and free when being raised, the effort of lifting has 
been reduced to a minimum, while seats have been added 
togather with an automatio delivery under the control af 


the driver. 

Stacking machines are now universally employed in 
tha harvest field, and are of two kinds, First, the i horas 

tehfork,” which takes the hay from the wagon, and 

eposits it on the rick; and second, the atraw elevator, 
ven by asmall horse-gear. In the latter machine the 
hay or ves are thrown from the wagon into a hopper, 
whence they are raised to the top of the stack by meana 
of endless o 
of slevation as the rick grows in height. 

Class V, Barn Machwery —-The modern thrashing 
machine is the outoome of forty years of experiment ; tha 
survival of the fittest results obtained from a long series 
of trials and errors, combined in a complex piece of me- 
chanjsem, whose many functions have been correlated 
with an extraordinary diversity of conditions by the 
labours of a generation of mechanics, 

ing ines are classified as double blast, or 

finishing, aud mingle blast, or non-finishing machines. 
The operations pertormed by the former uf these are 
1, Separation of the grain from the ear ond straw, 

- Separation of the grain from oavinge, chobs, and 


8. Separation of the grain from dirt and sseda 

4. Separation of the grain into different qualities, 

So far as the firat two of these functions are concerned, 
the finishing machina has been but little changed for a 
long riod. It isin regard to operations Nos, 3 and 4 
that improvements have been must numerous and im- 
portant. A few years ago there were no machines which 
could finish for market unless the crop was in fair oondi- 
tion, but perfect samples are now o ed from grain, no 
matter how foul or unpromising its condition. 

A cleaning and alzing machine, oalled the ‘‘ second 
dresser,” has been incorporated with the original thrash- 
ing machine. It conalata of sieves and a second blast so 

that any dust, dirt, seeda, and chaff not extracted 


in the frat d are oaat out, while uncleaned grain is 
returned to the riddles, and p a aecond, or even & 
ig ga through the machine. Meanwhile, such grain 
as 


soreen of three different meahes, whenoe it is disch 


either as firat, second, or third quality, into sacks ready 
machine has no second 
dreseer, and does not finish for market, but only for the 


for market. e slingle- 


By an Act of Parliament, 
vention of acoidenta in thrashing machines, 
now obliged to protect the mouth of avery 
machine with such a 
drum from the possibil 
at work. Previous) 
R.A.S.E, had offe rises for drum guards 
1871, Mr, Wilder patented a safety feed, which 
pene oar by several eminent makers. This 
drum mou 
atands in a 


thraahin 


to this, however, 


apparat 


and is fed by an 
plaoe of eafety. Above the 


pik 

layer of grain can 

ger cf grain can pone : 
board. 
saw-tuothed discs revolve, and the 


" consiste of an 


ry de it peaGiclent! 
protrude and cut the The 
carried forward by the spiked barrel until It 
Hae of oscillating torke, 
tering the 


just before en concave, 


guards proper are now yery meerons se 
Rabay enforcing the rales 


Se i Leen ane Se 


big enough for » sheaf ia formed. the bar, which is | Others 
to give way under a certain pressure, moves, 


na furnished with rake teeth, and capable | each of th 


been thoroughly cleaned falls into « reveling 


in 1878, for the pre- in 
ere are 


as effectually fences off the 

of any one falling into it while | he had appointed, or would appoint, sme com t 
in 1874, the 
and in 
haa since 
us | intended 
a amall atraw shakor, which delivers into the 
attendant, who himself 
shaker hangs a 
spiked rake, under whose teeth nothing thicker than « | that gentleman sald that, alth 


ed barrel, 
Beneath the latter three 
pened by springs in euch arr tae veut ei 
by 8 n euch a manner that the 0 

y to allow the discs to 

loosened sheaf is then | conaider, should ba done 
reaches a | rule as it now atands. 
by which it is spread cut evenly 


and Garrett, that there is no danger of 
fonder 00 long * he is in his box; craig when he 
is out of it that there is arsine ee alling into 
Their guard y of a cover, which 
always remains clowed uver the mouth of the machine 
until the feeder gota inte his place, when his waight de: 
athe bottom of the box a little, movement 
fo suitable levers, and opening the of the machine, 
arrange matters in such a way that if any undue 
Ure comes, either upon the feeding board, or a curved 
which half covers the drum opening, the latter is 
instantly closed by « self-acting shutter or flap, 

The use of an elevator for carrying the straw as it lames 
from the shakers to the top of the straw-rick has long 
been universal, but 1 1870 rs. Nalder and Nalder ex- 
hibited a thras machine and straw elevator combined 
thereby taking a atep in advance of the old system. 
Nalder elevator is an integral part of the swing: 

vot like a orane, and deliv 

in any direction, while it is arranged to easily and 

anugly on top of the thrasher when trav ng 
n interesting comparative museum of ancient and 
modern implementa, which the R.A.8.E. brought 
together at Kilburn in 1879, there might have been seen 
a dr machine, made by Henry Cooch, of Harle- 
atone, which had been in use for 79 years, and was still a 
serviceable tool. Venerable as it was, however, this 
machine bore a strong family likeness to the latest dreas- 
ing machine by the same maker, which the judges had 
chosen as the representative of modern p oe, and there 
Is, indeed, little to be sald about improvements in oon- 
nection wi class of implements. But in 1867, Mr. 
Childs Introduced into America s very successful machine 
qaliary tinoor ls rovaced Wp ah eauaiet aoe 
winnower is re an ex ng in 
conjunction with riddles for the pt Mea and separation 
of grain. Since time great improvements have been 
made in exhaust dressing machines, chiefly, however, in 


connection with milling. 

In 1876, Mesars. Walworth and Co., of Bradford, intro- 
duced a machine for cleaning grain and » in which 
riddles are dispensed with and separation es 


placa 
scourding to specific gravity alone. The grain is allowed 
to drop vartically through A chamber, from which air is 
exhausted by the action of the fan. In its fall, it is 
arrested six times by as many inclined shelves, beneath 
oach of whose lower edges a current of air is rus in to 
fill up the partial vacuum oreated by the fan. Six times, 
therefore, the grain is weighed in a delicate air balance, 
the reault being its perfect se on into several samples 
of the same specific gravity. This machine will not, of 
course, do the same kind of work as that performed by 
os, for some very small seeda are as heavy as wheat 

or barley grains, and must be taken out by sleves, 


(To be continued, ) 





NOTES FROM THE SOUTH-WEST. 
Cyfarthfa.—Contrary to genera] expectation a portion 
of these works ia about to be closed, it is to be hoped 
only temporarily. In the upper forge—the portion re- 
ferred to--there are alxteen puddling fnrnaces, and all 
these are to be stopped. 


Newport.—Businesa in steam coal continues quiet, and 
some collieries have not been working full time. Prices 
have remained without alteration. A fair demand oxists 
for house coal, No improvement ia reported in the manu- 
factured iron and kindred trades, and this woek's ship- 
menta of jron have amounted to only 609 tons, despatched 
to Rio Grande do Sul. Iron ore has remained dull, The 
Slipway Oompany has ag ea a now fitting shop next 
tu the Waterloo Wharf, e Usk Shipbuilding Com- 
pany is stated to be about to extend its works, 
week's coal clearances amounted to 60,420 tons. From 
Bilbao there were received 10,020 tons of iron ore, and 
8200 tona came to hand from r sources, 


The Bute Docks.—A po agreement vipa li for 
the amalgamation of the Bute Docks and the Taff Vale 
Railway Company, was on Thuraday signed, on behalf of 
Lord Bute and Lord Bute’s trustees, by Mr. W. T. Lewis 
and on behalf of the Taff Vale way Company by 
Mr. George Fisher. A Bill will be applied for in the 
forthcoming session of Parliament to give legal validity to 
the arrangement, By the arrangement entered into 
between Mr. Lewis and Mr. Fisher, Lord Bute will 
hold a very interest in the combined undortaking, 
The am on Bill involves the great Welsh struggle 
the impending session of Parliament, 


Shot Fersng in Mines.--In the House of Commons on 
Thursday night, Mr. Burt asked the Home Secretary if 


tS 


~~ 


person to re t the Home Office at the coroner's in- 
it into the cause of a recent fatal explosion at Pochin 
doll ery, near Tredegar, Sir W. Harcourt said it was 
e . send Sec ee the i! the Art nel gsee to the 
e e wight say, for the information of gentlemen 
inthe ‘ouse interacted ln mining matters, thes he had 
that day received a letter from the ins , in which 
h the been unable 
to examine fully into the subject, in his opinion the ex- 
ploaion waa the revalt of shot » Upon the oe 
uestion of shot firing Sir W. Harcourt has wri to 
Aberdare: ‘In ounsultation with Mr. W: T 
find he will have no difficulty in selecting a test conse 
which to try the efliciency of the present rule, This 
atts meade 
He will, therefore, be 
to take some case of a fiery mine, ia which shots are now 
fired irae mela ay of the men, col theme which 
udgment, daugerons. ® 
the aitlee which he anticipates in 
exist, Until then, the proposed 


seaidaa’ (othe Lpew tale wall bs cuapenasd. 


ore 
caeee pie: tons of coal, 7818 tons 
Tie | 1063 tons of iron, and 2760 tons of coke. 





wmioate the decision to the 
conaider this 
wishes of 


tleally no change to 
be displayed, and the demand 
demand for small staam opal 
fuel market is in « satisfactory 
provement in the tron 


arrived 3000 tons of iron 


from other sourcea, 


ore 
The ‘‘ Great Eastern” (¢.8.)-—-The 
leviathan veasel has commenced i 
as possible, the work has been given to local 
dale sitared getoaslg in coeemjanene af tho aoppers 

vous nance e 

the dock wor Tt ip estimated that it will take t 
six months to get the Great Eastern ready for her trip to 
the New World, where moored in the ppi she 
will be used as # floating hotel. 


Pont , Caerphilly, and Newport Railway.—This 
ine affords « direct communication between the Rhondda 
alley and Newport. The number of mineral [trains 
ing through Ceecpailly Jenckive is often twenty per 
ay. Additional signal boxes and apparatus have 
Sunpieted and the whole line is now in complete working 
order. 


Importa # Coal Contract.-—-A oantract for the supply of 
atearu oval to the Pacific Steam Navigation Company of 
Liv l, forSwhich tenders were recently invited, haa 
béen taken by Mr. 8, James, for the Marquis of Bute's 
Bute ety Collieries, The quantity contracted for 
exceeds 30,000 tons, 


Rhondda and Swansea Bay Ratiway.—Meassrs, Stravé, 
Taylor, Eaton, and Rice, Briton aac nate obtained a 
contract for the segments, &o., for the al of this rail: 
way under fe Neath. 


The Usk,— tr. J. A. Macfarlane has been engaged by 
the Ne bour Commissioners on the recommen- 
dation of Mr. M‘Oonnoohie, to make a survey and crosa 
sections of the River Usk, 908 ft. a for a sum of S00. 
the commissioners providing him with two boats and 
acven men, and all other necessary appliances for 
carrying out the work, which is to be completed in three 
months, 


Barry Dock and Ratlways.—-On Friday, Lord Windeor 
cut the firat sod in connection with thie undertaking, 
The oeremony took pine on the mainland, a pro- 
montory known as Castle Land Point. Mr. T. A. 
Walker, the coutractor, cammenosd the proeonnnt 
presenting Lord Windsor with a barrow and shovel, made 
of polished osk, and elaborately decorated with orna- 
mental silver, The barrow bore the following inacrip- 
tion. “ This barrow waa used at the cutting of the first 
olf eer ete Pao te iets ee 

ndeor, chairman of the company, on y; 
SLibetile he 1a34. John Wuille ; Thomaa Forter 
rown, . engineers, « er 
contractor.” The shovel bore « similar insoription and 
the arme of Cardiff and Lord Windsor, aa also did the 
barrow. Lord Windsor, amid cheers, turned the first sod 
and wheeled the barrow down a rang way to the edge of 
the cliff, where he tipped it over. Mr. Davies Davies and 
Mr, Wolfe Barry, amid laughter and cheers, also joaded 
an ordinary ow. Mr. Wolfe Barry then made a few 
remarks explanatory of the undertaking. H 
were then at the of the Inclosed dam of the 


Barry 

turned had 

nearly & ht line to the Mark Rock, from where 
a neck would run between the point and the point 
of the island into the dooks. the entrance 
there would be a basin of 84 acres, and behind that 
again a dock of 40 acres. Immediately to the left to the 
eastward, would be a timber pond of 15 aores. 
That, shortly, was the enterprise known as the 
Docks. The docks would be approached 

which would come fram Hafod on the north 
coal tips would be 
south mde of the dock. 
w 


there 
hand 


pare Rall 
Neath by a 
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tie Great Western Railway ; to widen a bridge carry- 
ing the Great Western Railws over the Avan about 
1 zie rom Fs | ama to convert inks A tne 





“ENGINEERING” ILLUSTRATED PATENT 


BELSCTRD ADOTRACTS OF BAUENT BPROIFICATIONS FUSLISHAD 
UNDER THE ACT OF 1683. 


Tin sack ous) after fas prtcs; where none ere 
ustrated. 


bs not 
from abroad, the Names, 
ttalice, 


ta stated 
the 


enx?, J. Lees, South Town, Suffolk, and J. &. Lees, 
Oldham. a Tubular Formation in the 
Construction and Boats. [6d 6 Aye) January 4, 
1884).—Theso are made with two or more tubular or trough- 
shaped portions arranged longitudinally or fore-and-aft, and 
rallel to each other, to form the floating base or substructure of 
ship, and rigidly united by means of plates or girders placed 
on to resist transverse and longitudinal strains or stresses 
(Aceepted October 17, 1884). 


1190. W. P. a eee ipa ah har of 
Iron, Steel, and Oomposite Ships. : 8 an 
30, 1884,—Tho frames are constructed of channel! tron or atee! 
in Heu of the erdinary combination of angle frames and res eree 
frames. The beame are aleo formed of channe] fron in lieu of the 
ordinary bulb plate and two angle iroua Tho ne are made 
of ebannel, J, or ‘' Z ore” shaped sections of tron or steel, The ob 
joots are to dispense with part of the rivetéing, and to perform the 
remainder by machinery. (Accepted October 4, 1884). 


PROPELLING SHIPS, 


9551. 
Fobrusry 1, 188! The paddles or bled oe ar a 
e .--The ce or ¢s ary arranged around a 
diso or ‘pls intermediately between rims or flat rin 
by which the dies are bordered at each side, the 
nearest the ship boing ef larger diameter than an intermediate rim 


which jsof larger dlametor than the outside rim, so as to thrust 
away floating objects, the dies belug either of the fixed or 
feathering type, (Accepted Ootoder 10, les). 

9637, &. Ballian, Paris. Frepelling Ships. (6d, 2 
Figa.| February 2, 1884.—A pump in the of the ship is so 
combined with tubes that water ts drawn in from the front of the 
vessel and ejected at the back The tubes are arranged in such 
manner that at different pointe of thelr longtha they can be made to 
communicate, by means of small tubes opened or closed at will, 
with the hold (Accepted Saptember 19, 1884), 


2000. J. Whiteley, Reducing the 
of Shi 


Frictional 

e¢.] February 9, 

1994.—Air and animal, vegetable, or mineral are forced by 4 
suitable pum through pes to the respective 


tions where the 
Sagres rictlonel force and other impediments, such as barnacle 
10,373, W. 


(Sealed May 16, 1884), 
Lake, London. (5. Baud Pola, 
Astra), Cou and Dri or the Bharte of Twin 
forew Vesaais. 


ve 38 Figs | July 19, 1884 —The object is 
to couple and drive the shalte of twin sorew vessels with a single 
wet of engines without wheel gearing or additional rode or levors. 
Referring to the illustration, the cylinders B are placed horizontal! 
athwa p. The leading -pressure oylinder is 

two connecting rode bb. ¢ connecting rod b is double, and is 





sZt sD, doth Loren, Fe 
ee a 


z 


af 


i 


4 
A 
a 
a 
39 


scoured together for the furnace chamber. Each compartment 
contains a.distinct boiler com of w variable number of 
tubular elementa. Tho boilers have no cotumunioation ex 
through the smoke flues and main feed and steam pipes , 
boilers 2 four pri parte: 1. The codig incl 
the baee of brickwork surroun the ash plates 
and the crosspleces situated at the inner angles of boilers and 
forming the framework of the casing ; the tiona or panels that 
separate thesets of tubesnnd fet tho tube as 
that forme the smoke flues and base of the uptake. 2%. The ashpit 
with les doogs, the furnace with |és facade and doors, the furnace 
grates, the Leta ibhg gurrounding the furnaces and separating 
thom from each ather, the tube chambers and thelr doora 8 The 
steam prodnoing elements formed into a group for cach boiler, the 
feed pipes, the steam separators, the Ining tubes, and the 
ejector pane. 4, The feed apparatusand steam supply pipes 
(Accepted $, 1864). 

11,908, R. Meager, Loudon, Mariner's Oompaases. 
(6d 1 My.) ber 3, 1884 —The compass card instead of 

ng meade circular is made of Pe geo forin with the alxteest 
prince! polnte of the compase at angular points. The card 

divided by @ transverse band separating the northern from the 
southern divisions, (Accepted October 8, 1884) 


139,608. J. Linkister and W. P. Mears, 
Drag Astohors. [fd)}. Janvary 2, 1884.—A 
\s attached by its upper margin to one end of ¢ 
athwartehips, A eal rod is attachod to tite o ite margin A 
rod passes from end of this fast rod to Buon reepend i 
sides or gunwaie of the buoy or raft, and fv hinged to it. (Ac 
cepted r 14, 1884). 


RAISING SUNKEN VESSELS 
WwW F. London. on W. Doherty, Luver- 
Sunken Vessels and Appa 
a} danuary 7, 184 —Inflatable 


{ 
formed approximately to correspond with the vacant spaces 
in the vessol are inserted tn the spaces and inflated by nieans of 


an ait- ing apparatue on & pontoon or other vessel and pipes 
ecked with the. 


emouth 
woe of canvas 
buoy or raft 


eonn noxgles of tho ,»eaoh nozsle being pro- 
vided with a stop cock, (Sealed September 30, 1884). 
BOATS 


456. ©. ¥. Woesnam, Southend, Eesex. Rowlocks. 
[6d 8 Faye.) Jantary 2, 1884 —The rowlock rosembles a fork 
with a stam, able to turn on a hinge or pivot arran crosawise 
of a frame chamber In the side of the boat A uwivel is provided 
between the fork and the pivot or hinge. When in use tho fork in 
turned up on the pivot, so that the bifurcated portion ls abovc 
the top of the chamber, in which position it Is retained by a cover 
of the chamber. (Acvepted October 10, 1884). 


874, Hon. 0. G. Lambart, Southend. Life-Ba 
Raft or Ap (6d. 8 Migs.) January 3, L8s4,~ 
comprises a tramework preferably of oval form, having a 
large ular opening formed through it at the centre, and 
carrying at ite two ends air-tight cases serving os fioate, The 
central oponing ia fitted with a jointed caye or Faaket capable of 
opening and hanging downwards whichever side up the raft may 
sen to be floating Tho outelde of the framework is surrounded 
with alabs of cork A provision looker is provided at each end of 
the rectangular apening. (Accepted October 17, 1884) 

GRAPNELS. 
9800. H.C Ohester, Noank, Conn., U.S.A. Grapnels. 
2 Figs.) 1684 —Tho object is to permit a grapnel to 


oy May %& 
folded up Into sinall compass when not required for use All 
the arms or flukes are hinged to the shank and a slide is mounted 


on the shank and receives the tips of the folded arms or rests on 
the unfolded arms. A locki yn secures the slide in elther poul 
tion. (Sealed September 28, ) 


PERMANENT WAY OF RAILWAYS, 


81 M.H Lake, Londen. (f WW. Taylor, Rwimond 
Firg., 78 A) Journal Bowes or (ad. 1 Fy | 
Jantary 1, 1884.—Mics is formed or cut to the desired shape, 
secured | ther by aclamp, placed in a suitable mould and brass, 
fron, or other materia! onst around {t tatoneside After re- 

the bearing from the mould, the ip le removed and the 
mica side is concaved to receive the axle or shaft, (Accepted 
8, 

106. G Airs re Con- 
structing way and 
Railway Rails. {4d 2 Migs.) January 1, 1884.—The heads 
are held in jaws formed In bars cast or rolled to shape, the lowor 

of the belng made to ft projections or reocesecs in the 
aw. The heads formedfin two pieces forming the sides of the rail 
and secured by a wedye piece ey Farag bottom of the groove 
of the rail. (Aovepted September 12, 1884). 
Lensie, N.B. Rall 


645. KR. D. Sanders, Norwood, o, W.B. way 
Keys. (4d. 10 Fie ) January 4, 1864.—A thin strip of metal some- 
what longer than tho key is placed in a longitudinal moore in the 
chair, The strip of metal is split at both one partat each end 
being bent inwards over the key and the other part outwards round 





the elde of the chair. A number of holes are drilled transvorecly 

and plugs of hard woodinserted The illustrations 

show the wooden key A retained in Vedi the split ends B of 

the metal strip, the key and plate shown separately in 

ra in tranevereo 
iy 


ormasens Way of Baile Wedneo- 
a.) January 8, > A “a shewn | 
u lates to 


ways. 
) n Figs, 1 and 2 

ot fi Ri sectire the rails 

The chalr is cast with « broad jaw A to fit 
1 ich rise ver- 


& transverse prorte SCOOp 
oe is aftached a plough extending slightly in front of the 
shoe. 
brushes are also mounted on 
areery 

The san 
at ite bottom a 
desired. Thea 
drop over the roller clear of the axlo on to the rail. 


11,167. Mm. 
Traction 


D are formed on the cushion and pases through the web of the rafl 





into the jaw A to prevent the rails creeping out of the chair 
(Sealed November 11. ase). 


1732. O. Imray, London (J. Chater, Seetarampore, 
Bey and Chair Combined. (. 
? #.) Jannary 18, 1 


—A r of jaws holding the raj] are 
fixed in recesses in the ale a th 


rby a tie rough them 
and secured by keys Heferring to the illustration, the slocpor 


8, preferably ribbed underneath, !s formed with recoseces to re 





celve two jane J, and with a slot for the tie-barT Thetwo jaws 
are interchangeable, and havo in their ovter faces recesses to re 
csive cushions of elastic material The jaws may also rest on 
elastic cushions U = The outer Jaw J is secured by a w Ww 
The inner jaw J is secured by the tie-bar T, and tho keys K driven 
into alota in the tle-bar (Accepted October 7, 1384). 


3641 OC DA London, (F Weetmeyer, St Johann- 
on Saar) on the Permanent Way. [id 
8 Figs) February 20, 1884,—A framing ig embedded in the per- 
manent wey immediately beneath the rail to be raised, and carries 
8 horizonta] shaft on which are two socentrics connented to each 
other at different pointe of the periphery by rods The shaft is 
rotated by wore posing: one or other of the rods bearing against 
a underside of the 00 aa to lift it. (Accepted Sepliomber 10, 


854). 
4 and M. F. Bonsano, Penn., 
otives and Cars. 


[6d 2 es) 
March 19, 1884 —-A lever is plvotted to ings on a shoe tree x hse 
on the rail and bas two arms, ono vertical and the other horizontal 
connected by a web Atoe on the lever bears on the shoe, an 
the horizontal arm of the lever ia above a block resting on the 
reii and sliding with the shoe and fever, being loosely confined 
between & projection om the lever and the end of a alot in the 
shoe When the locomotive or oar strikes tho vertical arm of the 
jever, it, with the shoe, will yield and alido on the rail, exerting at 
the samo tine such preseuro on tho rail through the medium of 
the block as to arrest the car The arresting desioes may be 
made self restoring to the position from which they havc been 


ts by moans of springs or woighte (4 October 10, 
44. E. C. Smith, NY., USA. Wut 


Brooklyn, 
Looks. [4d. 3 Migs} June 3, 1#s4—The screw holt ie pro- 
vided with two sorew threads of different pitoh, and on which 
sorew respectively a nut and a clamping plate forring to the 
illustration, the nut 4 is screwed on to the bolt d inthe ordinary 





manner, and the plate + forced up against ft belng screwed on the 


reverecly threaded portion of the bolt. A ng, pol t 
the plato {4 then bent down on to the side of tro nue t) threads 
itch, and both have tho same directios. 


may be of different 
(Sealed September 19, 1884). 
12,067 T G. Kardle, , &. B. oid 
Trafford, and M. Willis, Buralsy, Lana, "Railway 
and way ftd. & My J 
September 5, 1884 —The two chaira are connevted together at a 
sonvonient distance apart by means of a strengthoning web bolted 
to or cast [n one with the ohaira §=The fiah-foint of the rai! resets on 
tho strengthening wab (Acospted Octoder 10, 1884), 


TRAMWAYXS. 
23. O. Imray, Lomdon. (7. 4, Appleing, Calcutta). Rope 
Gearand aGaym tad 3 Peet 


anuary 1, 1864.—The pea or whoels arc made in two parts, 
each having the shape of o frustrum of a conc and mounted on 
separate axve in the sane line, with their smaller faces presented 
towards each other, the suspending connection betwoon 
these faces. When the rope travels {¢ rune {n the y evee 
groove formed by the surfaces of the two parte, and the direct 
suspender eorough the space left between the two half 
pulleys (doceptsd October 17, 1884). 


846, 0. D Nerton, London. Cleansing and Sanding 
way Roads. [6¢. 6 Figs) January 2, 1844.--Two 
wheels oxte: on either side beyond the are meunted on 
which eu loosely s shoe or te 
The shoe drops into the ve automatically Revolving 
v shaft and at into the ‘ 
the refuse matter into a compartment provided for it. 
box ie of pelyen mae form, and has fttod In the opening 
kod tr which can be raised and lowered as 

being sinaller than the roller allows the sand to 
Accepted 
October 17, 1884). ¢ 


WHEELS. 


(0d. 6 grt 1%, ah is oie 
. ¥ —— oon 

in aeoctiona] whee! 00 with a cast metal hub or centre, 
with a sectiona) metal rim and with radia! metallio spokes, the unde 
of which are secured in the rim and hub vely The hub 
te constructed with flanges or ears to reosive the spokes, and with 
& goar-wheel of m to motion to the mechanism of 
the machine. erring to the illustration, the hub A ts cast ina 





near ads with are 
are extended laterally in 

wheel or rim 0 
hub. The rim 





vided witha series of hdles t to reals the ieee and with a hub 


or flange to overl see inner face of tho hext esation and with 
in y turned @ The spokes are scoured by nuts. 
(deveptad Senteniber | 1%, 1884). 
RAILWAY cute sceceiccll 

for tenn Waasue me ted. 4 J 4, 1584, 
A ram works fn qeoylintar and j ri nd ie. Atted with 
Lave working In grooves roves paaelng frome ays to end of the cylinder 

© fiat keys pass he grooves near the front end of the 


aaer and Serve gy ag prevent the rame extonding too far out 
the spring for bearing the compreseion ts oonstruated of steel of 
angular section, or of indla-rulbber. (Seated October 28, 1684). 


“a8. Northwich, Cheshire, Safety Truss 
re Steek. (6. 


way 
& .) senueey S Jn th ums Dror iaed with pircmek wiper es 
ie fixed-on $0 the centre of the axle, The ends of tubes surround- 
ing tho axle fit into theses grooves, the other ends fitting in almilar 
ieallary in the bosses of the Agta &t themng ucts pass 
ugs formed upoh the truss, aud h snugz on tho 
securely fastencd 


h i 
bee of ea whl being acaoly amnod by pte, woe 


the axlos and 
or rraihes non-corrosive substance. pea October 3, caper 


10,710 a Vehiales of a ne. {4d 5 rey July 
20, ~The buffer boxes are hide’ bead gr , striking, 
or erp a heatod metallio plato poeta ae 
Mealcad conercrinn' wire hancartome o plate is caused 


ih 


of punch 
to agains the desired on oe wie a ape a et 
the aettiane tai part from the emailer end 
1, 1884). 

U “ho (td B Pipe, 
1864.-—This refers to 

Aleta alae the jaws of a depending by brane rigid! 

pe A 
of the axle bor A 

ret ct a able a for the tink on ite under fave 
notobed at each 
link A straddies the ate 7 


10,018. W. & G Baker 

Oar 

on 1015 of 1884. 
a feito igri 
pended from ep | 
praia, aplberpedhe gly lr he tear ag 

f\ahe og franre fsuR- 

pending UD and rarta Goon the eras Oh ona case 7 





ertioal Bronrc in tho jaws _ ine 


upon by the spring beam L 
td Aad biel, Rsrotea« The 


brace rod i extends from ara man apo, er. The car axle 
box, as will be seen, can photo rte! inoynunt tie 
revent jerka In Usage cares, me ver © vert veraent of the 
wha ry ted bearl On the f so 
oar may be moun on ng on the u n08 
‘the frame ko {Seblod N. ria re pi Ll 
13,087. ©. ae eee ber bia 
iho., Wagons, ber 5, 
—fitationary ee are @ oyed to py racks, by means 
nions or The sd of ee rections 
ving thér a longth greater than the Maan be twoen two 


which {¢ {ts driven” These racks are employed to move 
allway: wagons, vessels,-40, (Agcepted- October 14, 1884), 


RAILWAY GAR COUPLINGS — 


alt, Picines tater, Seagtng Beni | 








ENGINEERING 





















fear venta tod ing Sd Le rae ace a 
may he sasplayed for fer urnnupling (oaled cy More 

77. J. G. ny oe jane. Cone: 
Be Feat gy Neaag Bec. 1 gh 
jet from ite upper wirtace backward into the baller 

dexw hook has an abutenent fees shank going too 

and sen bore doi The lin 1 appled between the beak 

draw hook is fixed tn place, and the draw 

then screwed « the $ comes Grinly ayeirniet 


by straps and 
passing h eyes in the drawhar 
ooks and supported by straps. ( 
, 


for Railway srs Hane i boa The 


for Rallway 
yehicies are coupled together with iron or eteel wire rope 
into doable loope s8 tha en ends of the rehidles, into whith the loops 


upon the adjacent vehicles to be 
a bolt 


cfg et pep cou 
sectired by means of a pin or ving artou to pravent i fall 
ing shesopt the loop, and being lowered and from the 


loopa by means of h wpibophing bie froth ek id lander 
the other end grander raiser erg A pobre 

pieces aliding u place by 
means of ng sill ys god replond 


and forwards by means of a 
. train of bevelled whoels under of 
chicle. Cleupling een folle of mg erie 

he operation of ing is as follows The bar 8 of the link R ia 
ried ite Jount of Uren me ta be paralle) with the arm of the 


babe b 
voir, as shown in bend fe reeot- 


1. By means of another pamage me 
voir can be p 


communication with op 
tion by a Brie partial 
e ahamber 























sisgaes shames ae ne 


(4) ‘a t0 Ube reset a intend train pipe. tioeead 


FE 
S 
a 
3 
Ez 















} 
means vented trp iting on ‘th by 
piece takes between projections on the link R, and ite lower end 
reste in the hollow of an inclined bracket V, and is retained fn 
Mion bya smalt chain. The loop B of the 4 vehicle 
forced outwards by moving the bar O horizontally (when the 
link Rh will be tree £0 } urn of it) and rotating tt na Mead prt 
, through w poe Tope pews <obe moved owes and the 
bar O is then moved back to engage with the link R, and, by means . 
of the bar 5 fixed in the shown in dotted lines loop 
in adjuated vertically to take into the loop on the first vehicle, 
This loo prs re nt, whieh ve paerta fia J -iron ae hg 
ear 0 Ww 
the cone eed. Blight Suliketae sa are d 
soribed. ( October’ 1884), 
11,158. Hi. , Lemdion, (EF HH. J Alexan- 
he ae Pa) acini a sus for Watiway. 
“a Piiga.] A debt, Pha elton tos 
wee ot an gra is provided | ror 
with a rote are nin the ry hook ) th fi. a 
nowe in open position Tg five ow of one, surrounded by "he shel Al, which has the two ports di ; 
of the coups, and Fig. gpdel cere Lat ae and an exhaust port ¢ leading. the at As shown in 
reversed e The bootie bloat ot 9 Fig. 1, the alr or steam from pipe exten Of ee reece 
bearing face &. The blook C ie plvoteed on a shaft extend: | tlve passes by the port «! ef, bone ces the fr 
; bad 
wedape hy the pons: | 
yt farmed a hed 
6 passage 
Seated November 4, 1884). 
APPARATUS. 
A, Giadhill, Batley. 


uly 19, 1684,-—-A chain 
on a vertioa) axis in Oho. 


with a platiorm receiv 
osion . chain is a 
tating 











acrom tho Perey ee Is teroed to Ita normal tion by a 
apelog The operation 4 Hes tolows: One or both of coupling, 
belng in the position as shown ay Fig f, the drawheeds are 


, the rear end b of the hook nose B swings in' PATENTS 49D pera 
beneath the tras tad ot thn lookin Groce Cand it againat. ons gee 
o pring pases in behind one ot the side _ Betton hi eerie of area 

bearings of the head portions of the looking block, as shown in'| feports of 


tring la in the United Ata 
ee of pee ee an oe Und Pa 


(Accepted Octobs 7, 18B4 saree Sed. 
couplih nk, th ed waY ee 
and the ok rarranged t t over ita : f ml into fi a place oom + 2s ee antes a bey , oe Fest ae IsTHuvs oF CoRINTH ag pmlc works of this canal 
a W ic e t a, a ' ry deed 

Raid Troper Potion or ts ccugenent : a © place. Re-| 1864.—The locomotive cover is connected with an air filter con: be wompleted” y rite terial aha ected in ~ 
rr the Ninstration, the sou ttnke are plrotied at { nected with the alr pump used for for operating 
their rear ends in drawheads; the #¢ are secured | the car es. consists of two soroens, the face 
to the ond frames in a horizontal tion and sectired to the | between which is filled with fibrous ma + The porte of the aniaiee ia ne Boum W —The New 

on od with | Wales Minister for W Weeks (the Hon..G. 8, Dibbs 





ends. The projections li 


An iven guard « is 
pended tzom the pesecin oF sides of the front end of eck ine, 


abo she tee ond oe ees sotions j below thelr 
v6 with proj Bebe ge vad Achar ve 
ig 






SENGINERRING — 


ne BLANDS PATENT INJECTORS 











FOR FEEDING EVERY DESORIPTION OF BOILERS. 


THE “VORTEX” WATER, &c., LIFTERS, 


‘ROR ECONOMICA PUMPING. 
, omen: FROPRIBTOR jenn 


CHAS. S. MADAN, 


a 2i, MANSFIELD OHAMBERS, ST. ANN’S SQUARE, MANOHESTER, 
:. — antractor‘ for Fittings of every Kind, made of best.Gun Metal only. 


A LARGE STOOK ALWAYS ON HAND. GUARANTEED TO BE OF HIGHEST UTILITY AND EXCELLENOE. 


ee 


ae Sn yee Rear ee a ae 
GENTS _Lavantoot AND gchar THOS, HOSKING, 18, vgs poet Oanning Dook Bilal oe South Waras, PHILIP 


ae eT i Manne aoe tac elt ded JOHN F TON AND Diatnior, TITUS 
OTTOM ANCHEATER HLOW & ¢ }, Markat 8 rion ORK, 1. MACILWRALTHL % SONS 5 MIDLANDS, HUNT 
MITTON: North, ‘Birmingham; ora, J.B, K. MAOBETH, Bombe: WATER LIFTER 


PRICES, INSTRUCTIONS FOR FOR FIXING, A AND ALL OTHER PAR PARTICULARS ON APPLICATION. == ” 


“a PETER BROTHERHOOD, 


MECHANICAL ENGINEER, 
BELVEDERHS ROAD, WHSTMINSTER BRIDGE, LONDON, 8.E. 


IMPROVED PATENT 3-CYLINDER ENGINE. 





YLT 
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BROTHERHOOD'S PATENT 





FLEXIBLE COUPLING 


FLEXIBLE ¢ COUALING 





















THE MOST FOR DRIVING 
eee ,. Ae 
‘arrs0 Ny FANS, 
| ae .. CENTRIFUGAL 
siiP LIGHTING PUMPS, 
As in General Use in AND OTHER 
the British, French, 2 
Italian, Danish, &c., acetate 
&o., Navies. MACHINERY. 


wow Jan, 
fore ao 
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WW. =. ALLEN ds co. 
heen OF THE 2s _ YORK $7. WORKS, CENTRIFUGAL CIRCULATING 


- Improved oe | J oie Be bg Pumping Engines 


Se. © oO | en ig a —_ ome = Ue. This engraving represents a 

| ae nD © , oe ie pair supplied to the magnificent 

Of theag PHS and | a: rane ee. a epee be S.S. “Umbria,” the latest ad- 
unig Bags JANe | © : is aie = . dition to the Cunarc Line. 


Pelgidlerdlade wisn" piel wii 


rahe. f . "9 *I i 
Shas YO a ai.) 
4 a: ty i hay 4 2 











cs tf 


These Pamping Engines are 
! leas space, and are 
to any other form of Pumps = 
large or small stearen.,;-' 


ae ia " wee es oats Tee te a a 
’ 1 
ih 1 + 4 | es 1 
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ENGINEERING. 


CHANDLER'S rarext HIGH-SPEED" EN 
SINGLE OR DOUBLE. SILENT-& STEADY. 
SPRCLL TOOLS having Dos made foes RNCINES they ao MODERATE PRI 


ae he * 
attention. Half-pint of Oil te sufficient for Twa Days’ Supply. Forged. k 
and Phosphor: Brovze Working Parte throughout, * ADE IN FOU 


FD, BUMSTED, Cannock Chase Foundry and Engin Wot 


MMDMRASTORD, #r.Aarws. 
MANUFACTURER OF PAPER BAG MAKING MACHINERY. 


BRABRS = PATANT GE. ABIN Gc. 


cm a tg ay ei we ae re en re 


Glaas set free, allowing Expansion and peace: and precinding Breakage. 


ABSOLUTELY WATERTIGHT, PAINTING AND PUTTY SUPERSEDED, 


OVER ONE MILLION FEET FIXED. 


DRAWINGS AND PRICES ON APPLICATION. 
MoDPDsAztS AND SFBOTIONS OW VIENW. sn 


aE ree A 


LONDON: LIVERPOOL: =| GLASGOW: 
G56 to 362, RUSTON ROAD, |6 and 8, HATTON GARDEN, | 336, ARGYLE STREET, 


BELL'S ASBESTOS 






















































BELL'S PATENT ASBESTOS BLOOK PACKING, aa. BELL'S TOS BOILER AND PIPE i pte 
yan emmeneeay for conmting every of stentn pipes aud boilers, pen-cew bustibls and easily th prchbentpaprtens MPOSEEIO 
At Beaten aad prosttves Sion frces rest mavventc ibe aniyenl sipensien and ca ot weather ; # 
Bazss Ashostcs Werks, Sonth “ vt Dock, 19th 60 per emt, more suriace than any ether coating, amd is absolutely indestructible, Tt oan be stripped off after 
ieee Patt arson te Beret gs reesei putecs ct tal aoe ried grsol de tind —— " aed applied again. ia mupplied dry, ane fe only + 
owing 
1 ea r) steam theut ren 4 Honzental 17 th Gin. Jomg, IBGEP , gave the foll revulte 
goa Aticam mn Pritt! se - am Pet . ownk, inches. Tompersture on ny FO mY 
Tha vinhas Gua Naw healout & Pinoath ee ios an ue Ons ban af ent] wae anvell gent werk: aad alibengh thie Sie was cubed out pvwry evening. 901 
fastens run trom New Zealand ou record Yours obediantty, netic collewins Torllenpaial seters ve wale Coverity 
SANE rection Seminar ae. . B Dear Gir,—]t Alain ‘yea ee that pare enact caro pte 
ve v we ware 
: Gribuny, Apel! LOU tase A ening yout covering.—Ye r adTO Chim? 2.8, 
Dear Str.~T have saueh stating thet after a trial of over montha, dad comparing =] The and Kit Hi 
It with other packing, 1 oan conddently recow meend Ae Faeking. 1s te ally valu- a Ww z Tamar and Kit 1 Olt omy, rstok deh , 
able whan high pressures are employed, as in cases other packings owing to Fl gg asp meme ser ble thet Hp parece avistook, Meg yey 
your packing baa Lnvartably stood wall. I havaslsenaed it letenucons fhe Ears soeee itil hes npr ances pale ry Wie. bg 
when # has with other packings and alee in sess of batiy soared roda, I our tra ‘von 1 
eonalder resilte { have obtained by its use aur marine te have been in every way have mved at Gas ocala are elicael a create cher Arica ap 
satisfactory Your '. wed Witalle export tend Soothes Taare i hare a ak tere rn on le 
" Dopartment ef the Dirceter of ae sie ie goods ban ive Ase ot qtalit preok pamper Teun mont aval Feooremend the watertal I afte zoure tot a 
T ha to inform pcgale ce ne Rolled Oltak Asborioe carbo a np ems cm ial oi ee ee = 
i ‘ 
eS ae = ' sonx PT, Diresler of Naty Ooatesets * spe of fatto Gor making vrery class Oss water Fetus brie gt ager gid fore Pe 
Pipa egdller naar oa Fig 1, and Figen, & and é spmecint tee Metal To) thout eapecially 
em nvlenes hollow Fubbee care, aad Wig, § without core, bat with rubber ; oe era one im, ai teg wide, end any’ ‘a 
Srena  ectauteety_ Tasman ty Hae Prcn, Uae ar Ps msue Feria 4s made Wp & dee i mt 
BELL'S ASBESTOS BOILER PRESERVATIVE. Serie wit Che aaa iat 
weetal Lil asgiere Shea ld orld de retype pet Marge 
ctenly st ee Cee tasers corer by keeping boilers clean, but the riak of 
ta thereby obviated. eee ee eriiak berets eae 
er a amnned than t'1 fa thick of inerastation caness a weete of 15 yor cont. free froma the injurious ingredients weed +4 
a } Rin., OO per cent. ; 3 in, 188 per vent. regardiem of the real utility of the Mate 
aa the Preservative avoids ike great risks whioh are fn ble trom: sonled Hallitty { from 144th in. te li, and to 36 milli 
lengthens tha life of a boiler, and sorery its own eoet a hundred fold by eooneuny of [abdudubtldlah yo , oe, sibs Trade Mark. 
zs ia entirely Mareaioss, Gnd Bea Bo 1h}Srieus cones c6 Sve Pod adda dl Wee Wb copy of acceptances of tender refers to above — 
1t san be put into the feed tank er boiler ead Napalm rape yi copie : yp eta 
Bold in dyums and socks bearing the trade mark, without which nome la genuine. oy Winedbaly ORE, 
BELL Wilibeard ha 
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BELL'S ASBESTOS WORT an 


(tie, SOUTEWARE 6T,,.2.2 Victoria Buildings, Desnagnte, MANCHESTER. Ea berate 
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FIRST AWARD, 
Sydney, 1870. 
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ARD IX MBINED FOR PEEDING ALL OLASSES OF 
OMIOCALLY AND RELIABLY. 


No Adjustment. - ae 

















ae oe 


ae 
f 














Feeds through Heaters. 








i . Draws Water at 140°. f Can be used as a Pump only. 
All Sizes lift water 26 ft. ' By | =o No Valves or Wearing Parts. 
Delivers to Boiler up to 212°. Fy iy : ae Can be examined instantly. 
Ltn isi Ary INCDTT 
L000. PATTERN, | PSTIMATES FOR FIXING COMPLETE with an THE HANCOCK INSPIRATOR €0.,| stationary 
ce eam re, | istration on 39 ee . EB | 108, Upper Thames St,, London, E.C. PATTER 








Henry Bessemer and Co., Limited, 


Manufacturers of Cast Steel, 


SHEFFIELD. 


FORGINGS SOFT CAST STEEL 
fn Steel of any size. —Quotations given either for uses or In bars and rods, for general use in Engineering Works. 
finished complete, 


BLOOMS, BILLETS, & SLABS 


Of any size or temper, or of special soft quality, for use 
in lieu of best Charcoal Iron, &o, 


STEEL CASTINGS 
Applicable in all cases where extra strength and durability 
are essential. This Steel is guaranteed to contain not more 
than 0.80 per cent, carbon, and to beara tensile strain of 





34 tons to the ee me ee inch. re oe = a —— oe 
wee = ahs SPRING STEEL, 
TYRES “AND AXLES. oak OF meparior quality. . 








EXORS. oF Wu BALMFORTH, 


ERODILES, NEAR Z.4IZIDS, 


MANUFACTURERS OF 
LOCO, STEAM CRANES, CONTRACTORS’ LOCOS., 
TRAVELLERS, HOISTS, 


~ BE THE SS Seay Gee 


en Saar DIRECT-ACTING 





FOR 
WATERWORKS. 
OOLLIERIBS. 
BREWERIBS. 
QUARRIES. 

QFEEMIOAL WORKS. 

SEWAGE WORKS. 

"SPOT TERIES. 








l COAL BROOKDALE, - B.O., SROFPSMIRE. 
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tg 
HYDRAULIC AND e 


SOLE LICENSEES AND MANUFAOTU AC 


BLAKE'S Patent DIRBOT-4 


Blake's Patent Direct- 
Acting: Steam Pump, 
For Man 1, Water ir Mines, 


Lid eralcdd and Works 
on eries, ko. Be Ae ; 












Blake's Patent Diect-Acting Stam ¥ 
Pump and Vertical Bofler Combined. & 


Blake's Patent Hydraulic Pressure Pump. Blake! § Patent Boiler Feeder. 


For Working Eien ppt baal rv Lifte, with or Pitted with hand er lever, fo for use when steam 


Can be worked up to 4 Pressure of 3 tons per square inch. 





hare 


_____ BPROIAL DESIGNS AND ESTIMATES FUBNISHED ON APPLICATION, DESCRIPTIVE PAMPHURT AND PRICE 1 ae —_ v 





Mr. William Knowles’ Patent Automatic 
Supplementary Governor, .. 


FOR SEOURING AND MAINTAINING AUTOMATICALLY ALMOST PERFECT iadiaiie OF 
SPEED IN STEAM ENGINES UNDER VARYING:LOADS AND STEAM PRESSURES. 





HICK; HARGREAVES & CO, Sole Makers and Licensers 


SOHO IRONWORKS, BOLTON. 
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RICHARD DUDGEON | : 
114, FENCHUROH STREET, LONDON, £.0, & 2, COLUMBIA STREET, NEW yoRE, 
INVENTOR, PATENTEE, AND SOLE MAKER OF HIS 


- HYBRAULIC “- HORAN mn ROLLER TUBE TUNE EXPAWOERS, 28 —— : 
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ae et ay SHGINEHRING. 
j NTS IPA | LBOIEER 
“wrchttt shin aR VERY ach PRESSURE t EXPORT. 


an a eee ee ee 
fla to v00 HP.' Nominal, and when required in amal] light Bi ee eS 
for Mule Transport or apecial positions. “f fod — =. > a 
Bastiy Erected by Uneskillied Labour. pe a as | 


BOILERS WORKING ALL OVER THE WORLD. 


—_— REFERENCES TO MANY EMINENT FIRMS. —— 
FO&% PRICES AND PARTICULARS APPLY TO 


THE PATENT STEAM BOILER 00. 


—| LAE CMD 12980 
HEAD OFFICE AND WORKS: 98, WENEAGE 8T., SIRMUNCHAM 


_ ¢f 3, LONDQN OFFICE :. 11, QUEEN VICTORIA ST., E.C. sus 
CONRAS KNAP, repaaeenrarive. 


Ea a I a eh NTR ES et i a RD 
ian THE GLENDON. UNION Lire EA OOEANE, b LIMITED, , 
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"ALL DESCRIPTIONS OF PIRE CLAY aoone: G. GLENBOIG STAR, and OUMBERN AULD 5400 


200 To £00 PHM OBW'=. MORE POWER THAN OTHER ENGINES FROM SAME QUANTITY OF GAS, 
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The motive power at the Warks of Messrs. CROSSLEY 
CH EAP GAS BROTHERS, Limited, consists of Olio Engines driven by 


Rais ON CHEAP GAS, with average fuel con- 


upton ow i 3 tb. per ma. A. P. per _ 












CONGO GAS COSTPANY, bho Oo. Gio cbieer ot. Weeta 
suphatey perl ingineers;* Road, ‘Cubitt Town, London, E, 
we _oormacrons 710 THE Par AND H.M. INDIAN GOVERNMENT, } 
®, td i 


RIS EXHIBITION, 1878. Ui as ods 
: “*“REDGERS, 
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PATERSON & Hy 
HLMOTRIO LIGHT BWNGINH ATK Ok ed 
76, LITTLE BRITAIN, LONDON. Steam ng POWNALL ROAD; DALSTON...” 


Complete Sets of ElactricLighting Machinery and Fittings far for Lighting Hotele, Publi pon stern 


ESTIMATES FOR INSTALLATIONS FREE OF CHARCE. “© EXPERIENCED: MEN SENT 'TO ALL PARTS GF THE COUNTRY. 
Licensees of the “Clarke and Bowman" Aro Lamp, aud of doal’s Sterage Batteries. 


PATERSON & COOPER'S DIRECT CURRENT “PHCENIX” DYNAMOS, 
No. 1.—For 16 20 candle-power Lamps, or a Small Arcs; oritLarge Arc 3G 
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No. 34— ” 380 ” ” " rT) rT) 2 ” ” 6&4 

No. 3.— ” 75 ” ” ” ” ” 4. n x) Bo 

No. 4.— » 120 ” ” ” te ” ¥) 7 ” ‘9 p eed 

No. 5.—- , 200 ,, " ” 24 a5 ” 14 ” ” LBRO - 1 

No. 6.— ,, 5 - - ‘ ize a ne alt see 2B0O i ae ee 

No. 7.— ,, ‘bs £00 a 
en) 


LIOTT, AMID OO. 


OVE, AL. E*EtY EI 
Works: NOTTINGHAM & ROUEN. London O cea: 60, | QUEEN VICTORIA STREET, EO, 


Machinery &Apparatas tor tate of Towns Refuse by Fryer § Patent Methods, “PURIFICATION by FIRE,’ 





TIER. —Cind ersand other mbbish are Gah Miri roe Brooings of Mars The residue with lime, is made lnto.an excellent Mortar Figaoa fs HET and 
atid y waste heat from the destructcr. ee » Paper, Straw, G % Ke., ar reps he 
Charcoal weed for offensive arr aporyrigy ete! offeneive material when ate anger of Chaco 
fnoderoun manzen, a powder recnenbil acne hr tny rts ad the cathent of ial are Foduoad by’ Ge Pabst GONORETOR tnd a 
manure, & resem rt r ton 

These three processes med ed ‘or They offer the most effectual and the most Oe eee Every product is valuatie, no nuleange ie aryated, 1 
stares are aconm ot no remiiet is left, and she mprend oF infectious diseases prevented. 

Soma of 1 ieee sponta otis od towns have already FRYER'S method to a or less Among others may be enumerated CITY OF LONDON, LEEDS, BIRMINGHAM, MANOHESTE 
ROCHDALE, ST RD HECKMONDWIKE, D , BLACKBURN, BURY, FORD, WARRINGTON BOLTON and HULL. 

a a 


SOLE MAKERS OF WASHINGTON LYON'’S PATENT DISINFECTOR, 


Patent Carboniser, Destructor, Concretor, Firman’ Dryer, ble Effect Dryer, Odour T Sanitery Cart, 
Ae fell ent eb a td a 
SMH FUTURE ADVERITISAIMEN TB. 


COWANS, SHELDON & CO., [7p. 


ENGINEERS AND IRONFOUNDERS, 
ST. NICHOLAS worRKs, CARLISLE. 
ae 





STATION ORANE 





TURNTABLES CRANES, WASTING SHEERS AKO TRAVERSERS- OF. BAER ” ESORIPTION 4 
STEAM, HAND, OR HYDRAULIC POWER. ee ee 
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HS Pet COMPOUND TUBULAR CORNISH BOILERS. 


We beg to call abtention to the sizes and power 
ot these Bollers, showing the small amount of 











} _ ty, space they oooupy— 
‘Sua ape 1°64 odie amma Saale power, 
Gress Eoccomy in Boller Space. 18, ,, Of. 6in, ,, 50 ‘o 
& Wl Born eter Tan, Breese, Small Coal, or rae rT Legs bs 7 ro] 
" ” oF 
i 16f. Sft. Cin. rT] = 6 
«i all Others, 17h. : at. Om, 
Tevtimouials and Prives on Application. 


SOUTH LONDON | ON BOILER 1 "WORKS, LONG LANE BERMONDSEY, LONDON. 


HAND SPECIALLY FOR BOILER 


WV. NEEL... & SON, 
ENGINEERS, IRON & BRASS FOUNDERS, BOILER MAKERS, &c. 


MANUFACTURERS OF 


PUMPING ENGINES, BLOWING ENGINES, STEAM ENGINES, AIR COMPRESSORS, and 
‘VACUUM PUMPS. 





COUBLE RAM PILLAR PuNPMD HOM, BOLD IRON WORKS, ST. HELEN’S JUNCTION, LANCASHIRE, 


WRITE FOR HANDBOOK, 


ce 2 J. JESSOP & SON, 
“a LEICESTER, 5118 
Or 118, Cannon Srazet, LONDON, 








JAMES GOODWIN & C° 


frantiunoors. Bridge Builacrs, Engineers. & Boiler Maker Ss, 





eat i MovHi “RWELL wear GLASGOW. gga 

at (70 @ ' ae 

COLUMNS, | Stone Breakers. 
# ANKS, : Foundries aleo at 

ingot Moulds, and Ardrossan, Ayrshire, 
eral Castings, Johnstone, Reafrewshire, 


Peele ie an 

“ : . EE, 

4 + iteatt ale 
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xe 


vapvor At HIGH BLANTYRE, CALRDONIAN RAILWAY, LE ‘LENGTH, 700 FEET. " Rasceap 1868 


MAKERS OF IRON ROOFING AND GENERAL STRUCTURAL WORK. 


THE SAVILE. STREET FOUND 


Cera), SECA, Sour MantrAoTURERS OF 


aap Patt Rotary Prssare Blower and (tas Siete 

BAKER'S pte ROTARY PUMP. WALL'S PATENT STONE BREAKER, 
E ipa STEEL CASTINGS. _ General Machinery of Every beri 
cc oy is pocima then ie Sire, B.C. eames") Meats, BECK & CO), Limited, J 
ate oe IRE, 
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ROSE, DOWNS « THOMPSO™N 
ESTABLISHED 1777. OLD FOUNDRY, HULL. GOLD MEDAL, OALOUTTA. | 


MAKERS OF THE 


ANCGLO-AMERICAN 


O1L-MILL MACHINER} 


For crushing Linseed, Cotton Seed 
Rape, Palm Kernels, Gopra, &o., witl 
a saving of 20 to 30 percent. in labou: 
and power, and 2 to 4 per cent. in Oil 
(See ee May 6, 1881, and 
Nov. 23, 1883.) 
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CATALOGUSAS FREH. 


igs Z phe A 


TURNED WROUGHT IRON PULLEYS. 


N These Pulleys aro TURNED IN A LATHE, and not 
N polished on a Grindstone like those generally sold. 





















es \ULA CHEAP, STRONG, AND TRUE. 


Illustrated Circular Post Free. 


_ 9 J. BAGSHAW & SONS, 


wer) =—s« Engineers, Ironfounders & Millwrights, 
Lwj/ BATLEY, WORKSHIRE, 


“ay «Makers of SHAFTING and FRICTION PULLEYS for Electric Ll nitln Machinery, which dispense QqeeeeN Be a\5 
with fast and loose ai one Pulley anewers for both. In use at L 8 W Railway, Nine Eima, Giasgow ete 2 Se ‘ 
om ing's Cross Station, rand « ali Mt principal Pactorios h home: and abroad. 
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BSTABLISHED LSBo6 O. 


HUDSWELL, CLARKE & Co., 


RAILWAY FOUNDRY, LEEDS. 


PRICES FOR 


and aa 
SPECIFICATIONS ba a ————— ii rl — mcf - 
on BRS So F Me. & a: ee = DEFERRED 
bustin | ES : _ PAYMENTS. 





LOCOMOTIVE TANK ENGINES 


OF ALL SIZES AND TO SUIT ANY GAUGH OF RAILWAY, us 
For Main Line or Branch Railways, Contractors, lronworks, Collieries, &c. 





Tro ¢ 
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ENGINEERING, LIM 


BEESLEY'S 


PATENT VERTICAL 


Multitubular 
Boiler, 


— WITH QUADRANT FLUE TUBES. — 
ADVANTAGES: 
romparrness Durability: Economical, 
Accessible, Cheap in First Cost, 
Suitable for all ene and adapted "for 
xport 


VARIOUS SIZED BOILERS 


IN STOCK AND PROGRESS. 
IDustrated Prico Lists Poat-tree npon application to Patentecs 


My BEESLEY & SONS, 










71 


WHITEHOUSE & 


TIPTON HALL CHAIN WORKS, 


TIPTON, STAFFORDSHIRE. 
MAKERS OF THE CELEBRATED 





ORDERS MANUFACTURERS O 

CRANE AS. Miho ordinary cross poy 
a ngage aay ia nee 
i FURNESS BOILER WORKS, «7 
INGLINE RECEIPT : oe) §=— BARROW-IN-FURNESS, ENCLAND. 
: eee, BARRO WIR Pinos, 
} 

CHAINS. razor, | <4 EDWARD FOSTER & SON, 





Estasuianxp 1708] QENTRAL BRASS WORKS, (Estsnuiaisp 1798 


HALIFAX, ENGLAND, = i, 
sari aad ad GoOonvps J ee 
2 For Steam, Gas, and Water.  (aRaiaEaUmn 


FOR SPECIALITIES OF STEAM 
WHEEL VALVES, STEAM COCKS, 
ETC. ASK FOR ILLUSTRATIONS. 


ALL HIGH-CLASS CHAINS as by EXPERIENCED WORKMEN, from 
SPECIALLY-PREPARED IRON, under the most careful PERSONAL SUPER. 
VISION, thus ensuring the GREATEST POSSIBLE STRERGTH, UNIFORMITY, 
and OURABILITY. 

SHND FOR PRIOEB. p21 


AGENTS :— 
LONDON: J. 0. 8. OGG, 13, Crutched Friars, £.0. 
CHESTER: 0. J. BROWN, 7 


MAN , 7, Exchange Arcade. 
LIVERPOOL: HOLT & ADDLINGTON, 24, Fenwick Street. 



















SPECIALITY FOSTEH R’S 
' SIGHT-FEED 
jeer LATHES ENGINE LUBRICATOR, 
' ; eee ee ae : “2 — HE Leh SMITH & WILSHAW, Highly finshed in Brass or Iron, 
Otic th ee } HALIFAX, ENGLAND Used extenmvely on both Land and 
en ee gent Makers of all kinds of Marine Engincs, 





‘aL Serew Calin Lather” All our goods are of High Quality} 
For Foot or Power, 6280 and well adapted for Export. 











cay TOM SHUTTCEWOTH, 


®. The Royal Agricultural Society of England have WEST GROVE WORKS, 










: i - yrnecany avery FIRST PRIZE to CLAYTON AND Ss 
mC SHUTTLEWORTH for PORTABLE and other 3 
* STEAM ENGINES sinoe 1868, and PRIZES a WROUGHT WELDED, 
every MEETING at which they have com- 
peted since 1849. — RIVETED 
~ Steam Engines, P Portable ble and Fixed. | (Over 21,500 Sold) STEA Vi BO] 1 ERS 
 @hrashing Machines. (Over 19,500, Sold) (Cross Tubes & Multitubulay) 
: Straw, Corn & evators, Chaff Cutters for Steam Power. WROUGHT WELDED AND RIVETED 
7 ‘Grinding Saw Benches. Traction Engines, &6. BOILERS 






| POR 
Hot Water Heating Apparatus. 
HOT WATER VALVES. 


_ FIRE & BURGLAR PROOF SAFES. 


GOLD AND SILVER MEDALS, 
PARIS EXHIBITION, 1878," yor 


feeerrceanceosein Se ee ae 


Hlustrated Price Liste on application. 





- Bold Medals Bose “Tah Prizes have 


he tnd 4 ret Class. =e : 7 
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12,850 
EBNGINES | 
MADE AND Gam 
SUPPLIED _leeuen | 
i é ble ee = fae es rae —) 
Pertabte and per! Portable Engines for all Horizontal 1 Engines ai ings ce Coupled end oo on mpgund wt with  Oornish, Lancashire Royal Proarvnse a Kinet irvine Steam Thveah 
HDNGINES SPABCrIALLyY MQUIPEHD FOR DRIVISG BLBOTRIO LiGcHrtT rad epee a ns 
—tive Goll and Three Silver Medals URNE F . URL Mighest 2 A all hits e Gicl 
AMSTERDAM EXEIRITION, 1985.7 Diploma of Honour BYDNSY eet Ed ae Special Four First ig [Meda 
SLEO TRICAL EXHIBITION Orystal Palace 1882 —Gold Medal PARIS EXE —Teo Medel and other Prizes 
CATALOGULS | IN ENGLISH FRENCH GERMAN SPANISH POLISH OR RUSSIAN FREE ON APPLIOATION _ ers 
RUSSELL MOTHERWELLJ, 
=e NEAR GLASGOW 
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PUMPING MAGHINERY.~ 


ADVANTAGES OF THE DEANE PUMPS. FOR ALL DUTIES 


Great Simplici 
pa re Ost ages of Feat £0,000. IN E 
hip ORDINARY PATTERN HIGH PRESSURE 


THE ONLY COLD aa - fan ave FOR m DIRECT ACTING BANE PUMP 
PUMPS WAS AWARDED TO THE D 


18 moh and 18 inch Oyindee 10‘och Flange, | Pylgometer Enginearing Ch, Ltd. 


DUPLEX COMIOUND PUMPS are speciily destrable NINE ELMS IRON WORKS, 
where the duty ws constant or where great economy is im LONDON, 8.w., 
portant, They take one third less steam tha a high pressure And at 61 & 68 QUEEN VICTORIA 8ST EO 

pump aud the saving uw still greater when a condenser can be 
applied ho slide alves are the sumplo ones used in all A gaia ee muiitis aura hicca ik 
ordinary engines Steam Hoes, Ero aneo 
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GOMPOUND DUPLEX i PLN. 












































PATENT ROLLED BUTLERS PATHNT FRICTIONAL COUPLINGS 


) SHAFTING ~ eamGaaioae 


nee ela AND STEEL ” End ag 


 amareemeareersiealh aarti acne rae LE eS SO eS ER EA Ob sad) ho Pl fe Heep 
a me arn ee gE re me oe ee lat A EE cl ale EE HE en le RG RL UTE eT re en, TY —_ 


~ DEWRANCE & Co 
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B. & Ss. “MASSEY. 


DOUBLE & SINGLE-ACTING i@ STEAM HAMMERS. 


ng Mig date borapgen Sok peop lone pero benh pad gi 
went whilé the former may be worked 
mera, with improved Praming, tn Oast of Wro iron Small Hammers, 
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DPECIAL STEAM STAMPS, DROP 
HAMMERS 
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Batteries 
Avwanis for Ventilators at the Health Brhibition 
Fee Boast of Trade and Electric Lighting 
Pressure or Vacuum Brakes 7 


‘The Bilston 03 ingot 2 
The PhiladeiphipdMectrical Exhibition No 
(Itiuatrated) 


Kote 
Notes frem Paris 


rh A Gand Mixer (Jthuatrated) 


mre Hig of Bouth Wales (Zits } 
Patent Record (/iuetrated) 
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ATTOOK ; PUZ 
TAUB SORTHERN & ATE RAILWAY 
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P ottiand Ceoment, 


manufactured by 
Francois and Co, 
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The oalebrased Mine Rims Bran evtablished 1810 
Medals London 1 "Palladcle 1876 Paris 1878. 


Offices ¥ Vanshall Lando orks, Cliffe Rochester 
Eee Cement, 


CaaS Gaued GOuraNY" EY teas uy 
aa tet ee ae 
Rusby Portland Cement 
acneetaies oF 
Portland Cement 
fa tas Comma, Sloe Lins ycreuls ste, Ground 


BIRT N WICKSHIRE. 
Naw Busow ano Newsoww 4967 
re 


rothers, 


Civil & Mechanical Engineers 


wit 
5-8, Clive Btreet, Calcutta, on 


110, Cannon Stroot, London, 


{re 15,000 fe" Epo 
sing 95 te to7 757 less 
| ope Oh 


ay other Fingine | Heon 


3 Hi cen ays Patent pond 
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LONDON FRIDAY NOVEMBER 28 1884 


GQ team Launches — Messrs 
sas deface yp LW Poplar Londos, 
Oa awe wbx 

eatin Stonmers baring meee = by: 
tll Sr —t mlee atagd Machinery suowbrocted 





Steen 1 Launches can be 
afin breed trom the Mersey 
fogs rib tg 


eee 
ce A Mona *& CO 8 
Birkenh a 4704 


“V osper & Go Broad Street 


PORTSMOUTH 
Have FOR SALE New STEEL STEAM YACHT 
60 f by 10 tt 4 n New WOOD STEAM LAUNCH 
40 ft by 7 f& 6 in re Ci Takai ditte soot 


Porrestt b Son, London, 


SHIP ae LAUNOH BUILDEBS 
ENGINEERS 


Q “FG De Des Vignes, Ch 
. pret beg of First Ferg ec 
Yoobte ‘Laanah 


Miller, Tapp, & “sen Sele 


Lauxe Bo toms Hamwansem tT rene 
Ulustrated | Price oe Liste with Photos, Bix ix Stampa 454 


QG team Cranes — 
Coles Patent 
Grab and Bucket Dredgers 


HENRY J COLES 
9 SUMNER BraRer, SovurTnwaan 
LONDON 


4457 


inter ploy th 





-) ohn poner and on 


NEWCASTLE-O 

GUNG, 1001 PERRI, FILES SPRING tha eer 0 POR 
SIEMENS BTERL BLOOMS IPRING STEEL sm 
PARLIAMENT Vicron 4 Br Loxpox § W 


Telegra 
ENGINEERS ullips, ograph 
TRACTORS 16 Usion Court Old Broad Seoet B.C 


gt st ot ag le 
# 4 KING BTREET, OOVENT 


mas a ora and Son, aM 


rere ee 


Drawing in best 
a —40 St,‘ Goreat Garin Pro. Beet 


tannahs Pendulum Pum “i 


For Prices see alternate weeks. 
Hl Pte: Yhe Best and dCheap est Belt 
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ATENT BELTING AND HOSE CO 
Wire Werks 
STRANGE WAYS MANCHESTER 6161 


[2°38 Found ry and 
ENGINEERING OOMPA 
Railway Plant & Goneral Engineers 
Cc 


68, va 
Turntables Water 
ee 

Botlers, 


on 
Works NE P BT MON 

London Offies 4187 
10 BUSH LANE, CANNON STREET EC. 


G team Boilers, 
Ready for Deliver 


W. tee qiitoW: AY (& SONS, Manch 


Guusowat™ and 
Wil ‘ieee ao Componn z 
vert a aod bene 





sock rom 
Dison Bases © 
ton Lesa 
’ Berettisg bens ENGOTEERS 


UNE BUILDINGS, RO. sit 
7 sss Liana Nov 1 
orthin ngvan Bumping 
LONDON 
a oA 


text on page 7 








ish, 
LONDON E. 


unter and oe: 


TENT FLOATIN 
__STEAM LAU pra tie MACeIESY OHINERY _—4055 


Bouer Tubes Iron Steel, and 


BROMOGENOUS 
EDWIN LEWIS AND SONS 
_____sCsCWiverhampton 


T 


feet 
BORING 
COLLIERY 


J oseph A ix q, 
TUBE WORKS 
Gaaat Baior STAFFORDSHIRE 


OFFICER 
LONDON—46 Q sxw V cronia 81 


Mubes. 
beat 





LARGE TURES | MANCHESTKKR  MarawrSrreat 

LAP WELDED |NFWCLASTLE 1} Sr N cHouas 

TO j2in DIAM D kaa 5180 
Russell and Sons, 


|jpemes 3 


LIMITED 
CROWN TUBE WORKS WEDNESBURY 
London Warehouse 106, Southwark Street, 8 BE, 
Leeds Warehouse 6 Mark Lane B Brigeale 
Price Lists on stacnapplication  —s_«s_ B00 


Wrought Iron Tubes ad 


FITTINGS 
LLOYD AND LLOYD 
ALB ON Tusw Workae J pw NOAM 
WAREHOUSES— 


90 feted tat Et 
Paradise 8 cot 


Liv 
_____ Manchester io } Blacktriara araats 5331 


Bradford s Machinery Oils — 


The beat and oh at in the rae ket success 
otf twed and n ost mp y spoken of b H thousands of 
leading firms Useraof atean power naahghl phot ed 
mery bere ae n ited to app y fo tree samp! re 
hundreds of bond mon sis 
SOHN 'B HIN BRADVORD WORD & SONS L erpoo 


oe wir | ESS & Coppe r Boer Tubes 


gcc Sede ee vebar  depolern propia 





Frenoh Walls near Birming 
Selld Drawn Brass sod Oe Caner Baller Tubes O Con. 
et te oe tan ican 
ae coe ho O88 & CO % Rood 
Lane 


apohn M Dowall & Sons 
JOHNSTONE weax GLASGOW 

FOR WOOD WORKIN: MACHINFRY 

NTERNAT ONAL EX! BIT OM | INTERNAT ONAL FoumaTRy 





Srpnay hla ie Ex —o Ep NH REH 
— 6020 
Only FIRST Award Tanted heat Award GOLD 





to European Exhibitors EDAL (ist Casa) 
London Agent—J B GUTHRIB 0 B shopgate W thin 


QO kes 
Pemping Machinery 
Of all K nds 


Fel 


5064 
$9 QUEEN VICTORIA STREET LONDON KO. 


ah Feeds s Patent Boilers and 


a alot OLRIGE re CO London 5086 
Mhusttated Advertisement, page 97 


e0r (George Russell & Co, 


and BOILERMAK 
OR eT aE GLABGOW 
noer 


ARIS 1807 4081 
team ammers 


Massey's Patent Hammors 
RECEIVED THE ONLY PRIZE MEDAL 
PARIS 1878, 

More than 1600 made, 


Drop Hammers Hames Patent Power Hamsuor 
oe & 8 MASSEY MAROC RRL ER 





6d 


[or tore ok 


Heathers, | Davey & C 


peueina: ao in Rex 


For Mines Bigs Supply, irrigation Gra 
Drainage of ond at Ua General Pumping 


BYDERAULIO MACHINERY OF ALL KINI 








The DOMESTIC MOTOR 
CatTaLroaguma on ON Arr a ca? ow 
ocomotive Tank 

designed and constructed b 
MANNING eee 20 ANY 

Boyne Engine Works Leeds. 

___ See their Advertisement, 30 
won| [ ocomotave Tank E 
ENGINES AND 


WAY 
Ballt by THE FALOON ENGINE and CAB WOR 
See Dustrated A Advertisement page > 
fhe Patent Corliss Engi 


And PATENT OORLISG GEAR EXGIN 
+ oar Mp ™m preneiy DOUGLAS and GRA 


dy NB These ens 
- anda’ Bonson Cond Non 


and Compound ‘Also makers of Rice } 
M lla and General Engineers, Mech 
or trucked direct from the premises, 


ohn Cochrane Engine 


BARBHEAD NB 
Advortises his STRAM ENGINES clean 
HAMMERS STEAM PUMPS &c in this Pa 


“teal H t Cate ogues &c on appl oa 
QGteol H Tydraulic Cylinders. 


ae BESSEMER & OO Limited 
SHEFFIELD 
___ See Advertisement last week page 35 
[iweddell 9 


Hsadraule Ruivetting Machu 


ecient 


14 DELAHAY STREET WESTMINSTER, 
LONDON 8 W 


Bee Il ustrated Ad ert sement last week pago : 


L Sterne & Co, Limit 
ENGINEERS 


Bole Makers of 


erks Patent 


one 


HIGHEST AWARD 
BRITISH SECTION, ELECTRICAL EXHIBIT! 


GOLD MEDAL, 


CRYSTAL PALACE ELYOTRICAL EXHIBIT! 
LONDON ca 


G trong 8 s Patent Fred wat 


Heaters and Punta 


Wit 
STERNE AND WAINWRIGHT'S PATENTED 
IMPROVEMENTS 


Fimery Wheels 


B2ey Machines, 
GQ paral Spring 


The Crown Iron Works GLASGOW 


| The Crown Iron Works (Holtimwood) MA 
CHESTER. 


10 Victoria Chambers WESTMINSTER 


and Show Rooms CANNO 
City Offica ow z C 0 


10 Rue Lafitte PART, 


Raat ae Barge oe eg 


il 


™ s 

Pov Indian Moginecr- 

TONG COLE EA E Coopers HIN Stahues 

cours’ Of slid itarriened to fit an enginear fur 
htaplowncitin BRurope, bdin, or the Colonies  bixly 
students will bo ndnotted ie Geptomber ESao por 
corppetitian the Secretary of bbate wall offer FIFTR EN 
APPOINTMENTS on the (idtinPutdie Works Pe yert 
mest wad TMOG the fudian Pedograph Ds partment 
Jour purthoulara apply to the SECRETARY at the 
a asble gre "ANZ 


J ‘ 5 ; 
Qoctety of KMngmecrs — The 
neal ORDINARY MEPTING of thin booty 
Will be haltdheat MONDAYS next, Decemibor det af the 
Jous Tan €axten Strot Westiiumater S Woy lat 
‘a bapor wal toy ves be Ma 8 Psat ty ate The 
Plow pope Danie darnacs 
Dhic Cdrare wath ty tanked net Ted P pout Scven oe Tadd 
CWAREPS FT LMS 
( We trustee: Clouamtors, & V Sacre tans 


Th 


piv, 





TENDERS 





INDIA OFPFHCK, 
“th Naximiber, rd 
INDIAN STATE RAILWAYS 
PY ORDEIROF THE SHOURETARY OF STATE DOR 
INDLA IN COUNOTL 
The Director General of Stores for India ie prepared 
ty rece, ye 


Pfenders from such Per- 
SONS nammay be welds to hE Ly 
LAMINATED PLE TIE AND COT NEST SPRINGS 
POR CAREEAGES AND WAGONS 
The Comdlthionk ef Contra ft tuay be obtaimed an 
applvatton tea tha Dueetor Gateral af Blan, Tada 
Gihee, Werfritanter, SW, and Porndora une tate left 
ato lis Off o atoany time before Iwooacleck pm ag 

Tuesday the Oth Porcurber mevt, after 
Tender will be rocaivaa 
A ARLROROMBIE LOPP, Pons 
Director General of Stores 
| 
\ 


which no 


THE ULE ATOR PINE Ob 
SLATE RAILWAYS 


(No 


BOA THI FINLAND 


Wider consti tion ) 


The Tenidclin., (ors gen ane pare parca Gt receive 


‘ . 1 . 
MPenders for Supply of Fifteen 
C15) PeCOMOTIVES (logul Pattern) and 
TENDERS Paise of Whielianm te he delyercd at the 
Dortoof Vino, defor the ond af Jaty, bso lave 
merc ul tbe same plies Wetloaie fhe gard ye ur outed tire 
remand at (be Porfoef Cle aberp before the end of 
ity, Pest 
Heated Pendera, addiegaed to “The V leuher. Fai 


way Dutdtae donee, PRefsigehors Voanbateds ona 


width OO Pondaos fer suppt, of Pocomoties nnd 
Teator " ate toa de dent oon mot dater than Twely, 
colock af ueonoan Monda , the ad of Mecanler, 
Tas 4 


Spoetfiteations Drawings aad Forms of Ponder may 
he obtamed at tha OMe of the saad THoatding Con 
mieston at Peden fore 

Hy cvder i oF PEPE MAN 

VE dainyrfora, Novcobaer Tih, Tss4 | 


DARD ASTON URBAN BANITARS AL THTORIES 


ay 


“SWIRAGLL WORKS  Caostmach Nos 


CONTRACTORS AND 
becaf Lonrd of Uarliston acti us the 
Bunitors Authority, wiv ite 


MBenders for the Construction 


of TILN MILES or therfuhouts af dean toon 

Phin, 1am, ant Gon FARTIELNWAKS and CAST 
HON PIPP SEWERS, Copethor with all nerea ors 
Manholek blushing Chambers and Vontibeting Shift « 
nism the CONATHU TION of En) ine and Roler House, 
fottape, Tanks, Jalt r Beds, Dratne, Carriers, bowds 
1yector Chanibers, and other works ae show i 

The Plans Spe eideation and Petal Trawines eon 
be inspected at the OMfeca of the Enpinecr, Ale 
Fowain Prorcuarp 2 Stores a Gate, Westminater, ar 
of Watertoo Street, Girnung har from whom billy of 
Qaaodidies Poruy of Tonder and other particulars 
canda obtamidd on pave nt of One Canes 

Scaled Tonderad, properly cudorsca to he delivered 
te the tderdyged, on oar before the ththe diay of 
Thocetnle rr TNs4 

Nhe Decal bowd do not trod homely ta acepl 
thie fowesbor any Teudhear aonb dia 

By order, 
JOSEPH CoORPETT, Clevk to the Local Vowd 

Darlaston ith Noverebor, Tass } 201 


To OUP uS 


The 


Yohan 





CR AT SOUPHERN AND WESTERN RATEW A 
COMPANY, TERLAND | 


TEP OW BRATINSTION To RAILWAY CON 
TRACTORS 


The Lireetors of the acat Southan and Western 
Hallway Companys are preparcd to recciye 


[lenders for the Constraction | 


of tha EATINSION PENI from Raltinglass in | 
to Tallow, in the county of | 


the county ot Wie hlew 
Carlow on tength of about JO mules 4 furlong and 
Ss chame Uhe whole of Which is tu br constructed for a, 
muetg da Shan | 

Ve Vdans Sectou Drawings and Spceenations | 
moiy be sceat the Oho ot ol Mr KEN TAMIN PD Le Mas, | 
Ch Noo ot, Eawson Strout Leiblin, on and after 
Monday ‘ith astant 

A Copy of the band Tlan Lonwitudinal Sce tron, and 
Kpmifeoation wall & supplied on paytoaent of live 
Gatneas wathoo Schodith of the tagiiears quaatiths 
which quantities sre net puormntecd, but given forthe | 
purpose of caabhiy contractors, wha purchase plans | 
&i , bo check them own quantity e dy 

Tinders accompanid by catimates cnelowed) an 
foaled ocyvciopes indrked Yondor for Latenmon 
Works,’ and addremed to the undersigned, mist be 
dlclivcred at the Company a4 Office, not Inter than Ten | 
nan,on Friday, the 1th Dec omber next 

The thiectors du not bind themachesy to aceept the 
lowent or any Tender, nor will an’ Tender be received 
exccpt accompanied by an estimate, both on bormys to 
Me nuppled on application to Mr Renjanmnn VP 
Floinynps Ome 

FRANCIS  ORMBBY, Secretary 
hingsbndge Torminua, Dublia, 
loth November, 1Wsé 











al or 343 


int he 





ENGINE 


pe te ee ee —_—— + OC 


LMPIRE OF BRAZIL 





PPcuders for Lighting by Gas 


the City of Fiode Janeiro, wil) bo received at 
the Bragilian Tegation and at the Consulate General 
in London, on or before the 2ath of Lebrunry, Ls4o 
Fur particulars und Sypecifieationa, apply to the 
BRAAN IAN CONbDLLATIS GENERAL in London 
nod Dave rpool J 280 


TO RNGENTIERS AND OTTERS, 


TRINITY HOUS#, LONDON 
14th November, 1444 
This Corporation being desirous of recen Ing 


Pplenders for the Manufacture 


and’ Py divery at the Trouty Wharl, Hackwall 
of SUNDER STRERL BLOYS of ghated diimenagons 
aud deacrptions Notice am hereby given that the 
Drawinwa doy be auspected, and Forms of Loder and 
4pecibotiion ghtured on appileationat the store Le 
partorent af thi homes, ouany das, between the hours 
of Penoum and Four pom Pooders, dated and marked 
Gutside  Tander far Stect Buows! must be addressed 
fo the Secrotary and dedivcred it this house on or 
belore Thursxdus, the Ith December, and no Tender 
tan br entertammed Chat oo not made on the Form 
provided Vie Corporntion dock not pledge itself te 
aca pt the lowest ot any Tender Ry order, J 201 

I OINGEIS, boo retary 


NIWEASN PILE 


TO CON PRACTORS 





The Newlyn lier and Harbour Comimissionere irc pre 
pared to recast 


MNouders for the Construction 


won CONCRET: PEER at NEWELYN, in the 
County of Coruwall 
Pie Countroirt Prawaupra, ngid Spec uicwtrons may bee 
seemand Tall of Cuanntities obtaund at the Ofte of 
the Buyineec, Mtr To [shaun >) Buchiand Terrace, 
Ply mioueth 
Tender cudored ‘Newlyadbubour Contract, are 
to be sent to the Harbour Oltiec, Newlyn, Porszaunce, 
Hot later than 13th O«eainber, {584 
The ¢ ounmsaione ry che not band themach «ete ac cept 
tha Jowent op ans Tender 
(sien) 
i 
Patad Toth Neverber, 5&4 


TOMAN, SECEOTIAY 
Jak, 








APPOINTMENTS OPEN. 
Services Comnis- 


a ( Vivil 

Be S/ SION RORTHCOMING FNAMINA 
TION ARCHUTLOUPSO HAL DRAUCGHTS 
inthe Department of the Director of Magiacering 





amt Arclistac tical Works inthe Aduuralty at the Head 
Ofhes (GO —52), Aith December 
The date apcecificd is the Jatest at which applie atoms 


They must by nerdeoon Rorms to be 
ciutalned with particulars, from the Sb CHIETARY, 
Chal setvice Comunission, | oudon, SW Jobod 


TO CIVIL LNGINEEIGS 


THE HIGHWAYS COMMITTEE FOR THE WESTIN 
DIVISION Gf PEEP COUNTY) OF BUSSES an 
deslrous of rocawing 


A ppheations for the Apport- 
d MENT to the office of Wert Suanes COUNTS 
SUAVE SOh  Clnddidades: qanst be Merntura of the 
Institution of Casi Fopincors The dutua will be — 

1 To survey, peraonally every county beridjee (in 
nompher at present, do} ameladiyr Che roads over the 
Baung, end ae mie of the approaches thereto aware 
Hable to be repaired by the Kapos in wluch the brides 
We renpire eels rituate once ayeur be fwecn Christinas 
wid Lady Pay and toalfend the Bagster Quartcr Scaqon 
or the sud Weatern Division gud take a written 
report te auch eosaion ux to the condition of avery 
county bridget, and ta state in such report the ute 
When avery such bridge wae surveyed, 

To surveys, pomonally, and make apeciul report 
pon amy County bad ge tcaled pon to do ro by thre 
Kridjet Comuuftec sathin whose jJurtadi tion auch 
bride ig gituate , 

To survey, personally, any culvert or bridya, not 
heuer a county trite), i called upon to do so hy the 
Justrecs of the Petty Sisdiunal Dusadion within whose 
joni divetion such cudvart or bridge is eifuati, anit 
rpoit fo such justices on the xtabe af such Culvert or 
Vortalirs 

4 ‘Posursvet, peadomadly, any police atation on oftict 
county buikding of called upon to doge by tie Justices 
ofthe Petty Scwtonal Division an which such station 
or other building: in wiftate, and report upon the at ete 
thomaf aivher to the dusticd or the Constabutary 
Committers an he shill be directed 

The Oouuty Surever wilh accomc, anmudh, are 
taming fec of biley Guineas which shall cover the 
wnmial qurveys and reports mentioned unacr Duty 
No 1 and alao any surveys and reports ii ptioned 
Inder Dutees Now 24, 3 and 4, but tor cvety apeolal 
atiendance arquired by the Justicas, or the Uridye 
Commuttes, whether ab any bade or af Petty 
acaslons, he shall be paid One Guties and a half, to 
caver bisespenses Tle will aldo be panda comumslon 
uf the percent on all coatiacte cntercd into by the 
county over £2 whisk arc anbyceted by the county to 
his control or supervision, such per ecutaye to mie fade 
aud cover the preparation of plane and specifications 
and superintendence of the work, and ee con 
nected Gherewith which would be usually meladed ait 
the five per cout paid as remuneration for tis services 
tommarchiiect or surveyor 

Cundidutesare requadted tosend in thomappheations, 
weompamed by testimomala of recent date, Indonmed 

resin shion for appointment of Weal Sasso. County 
Surveyor,’ on or before Thoraday, the 11th day of 
Peccinber Tss40 to J 2nd 

Horahnarn, THOMAS BLDFORD, 

Pend Movomber, 184 Horshain, 


Clark to the Coiiniitte 
7 
W School an the Past oan cspernnecd ME 
CHAN to give luatructions ln the various branches 
of wooduand mctal worh, including carpentry, joiners, 
weod and nictal turning, locksmiths work, and 
forging 
Jic will also he required to keep tn ordor the steam 
engine and other machinery 
‘reference given to an unmarried moan, and to one 
who can teach linoar drawing Salary £200 per an 
nun, and pagage money 
Apply by letter, etating age, quelifce?iou and 
references, ta the SECRETARY of the Anglo Jowish 
Association, 100, Sutherland Gardens, W J Was 


tan ho revered 


Pee as 


a eee 





— 


\Fanted to Engage,on Liberal 


Halary, ® young aucrgetic BUSINESS or 
TECHNIOAL MAN (or ane combining both capabil 
ties), who has been already connected for many yoars 
in works for the making of Transportable Stec! Rule 
knowledye of the Geran language dealred  - Applica 
tions, stating full particulars ax to previous oocupa 
tiond op avery Branoh, and Sielbalan copies uf 
testimonials, should Ik sont to J oB, 6915, care of 
Rupo ty Moaar (Haul Ollendorff), 24, Rue de Richelicu, 
Paris J 2A 


W anted, by a Firm of Hy- 
draudic and General Engineers in London, an 
ASSISTANT DIEAUGHUTSMAN, uacd to genera) work 
one Who has had experience in the shops preferred 
Apply, slating age, experiance, aod aalary required, 
to J27b, Olfleca of RAGINERRING, of & UG, bedford 
Street, Strand, Lamlon WO Taso 


Uy tiwrght, accustomed — to 


Patiom taking, WANTE®) in small country 
shop Permancnt job for first (lags man —-State 
Wages and rend testumoniale to TARNDBKA BOS , 
lath Hard Iron Works, Rochester re 


A gents Wanted, to push First- 
- tluss MACHINERY OLLS commanding a large 


und suecesuful salt Liberal counswwion  Addrigs 
BOX 201, Post Office, Liverpool LB 
J ists of Berths Vacant or 


WANTED Sco'' FNGINEERING NnEVIEW,” 
weckly Id — F A PB N SPON, 16, Charing Crows, 
London, or of all News Ayents 6373 


] 
] ) large Grsrrat DxuinKFriva and Brings 
Works Grascow, three yours’ EXGINeRRING COURNE 
Chaddow UsiveiagiTy, ManerapN Yrana bAb RENCE, 
includiag Dripobs, Roots, structural Ironwork yen 
orally, TOAILRAY WORKS, QUANTITIPH, SPROTEICATIONS 
and To tinatea, PRESTRES a XETUATION - Addrass, 
12.2, Offeeas of J gutnrinsa, 69 & 46 Bedford Street 
Strand pander WoC amis kos ree 


- 2 ‘eee 
A nh Kneineer, hayme Olffiec 
in London, \wiahes 40 UNDEKTAKEK tho 


AGENGOY for a dirm of Engineers <Adudrese J Yb1, 
Oihccs of Lagingering, Uidford Streot, Strand 2x0 





SITUATIONS WANTED. 





aughtsman, Tramed an 


mee 





= 
\ Wo Kngimect, at present in 
i London, and poly to an meportant industrial 
contic un Seothind, WISHES TO RECRESE NT ALANt 
Pare kee i the aah of MacHINERA, Si KULALTIES, OF 
any Other cammodity -- Address, 7 271, Ofte of tua 
GIND RSs G, Se athe Hl, Redford Street, Strand, London, 








WC J2Tt 
PARTNERSHIPS 

W bheatle Kirk, Price, and 
GOULT Katablished 1850 


MECOANICAL VALUERS, AUCTIONEERS, AND 
ARBITRATORS 
Albert Ghambera, Albert Squarc, Manchostor , and 
f2, Queen Victoria Stroet, London, KC 


]iuginecrng Firms of Good 


KEPUTE, open to admit partners or dosiroug 
of gelling outright, are requestod to communicate 
wth tho underagned, who have pumbers of clients 
open for much - WHIKATLKY KIRK, PRICE, and 
(hOULTY, 62, Quecn Victoria Street, Londow, KC 4926 


Partuersh ips. — Gentlemen 


(practical engineers) des{rous of ontering costa 
blished Waiieceing concerna, are invited ta vemmu 
nicate with the undersigned, who havo miuwerous bons 
fide establishments open to admit auch Referancen 
aregiven and required - WHEATLEY KIRK, PRICE, 
and GOULTY, 52, Queen Vioteria Street, Londen, EC 


x » . 
‘i Crvail Engineers in practice 
—The undersigned INVITE CONFIDENTIAL 
COMMUNICATIONS from Firms, of Gentlemen ef 
standing and ropute, who are opens to adunt qualified 
Partnord, or to acl] outright 
WHEATLEY BURKE PRICE and GOULTY, 
Queen Vielorim Street, London, BEC 





Be, 
__ _ «B8Th 
* 

Partnership — Wanted, active 
and cnerpetuo PARTNED, with capital, ina Cas 
Enginecnng Tusinead Business possesding & valuabtc 
Invention da connection with the Trad) Applications 
to JE W IRBOTSON Soliciteaa, 24, Change Alley, 
Sheffield Jb 273 


Jartnershiup Wanted by an 


experienced and energeds Fngineer with 
xeveral thousand pownds capital  AccuKtomnd 40 
Stationary snd Manne Lope Millarycht work, 


Sugar Machinery, and Steam Crancdy Would not 
object to nm small shore ind full charge of a Isrye 
work Adiireas, 0°75, Officcs of Exaiyeniuna, 45 and 
Jo, Bedford Street, Strand, London, WoC J 27h 


(iepital —Advertiser Wishes 
/ to MLFT with an actin GENTLEMAN with Cap 
ital, tu work a Valuable Patcut and Concersian, Coll 
lined or separate , nofear but of asteady and progres 
sive income, no heass ontlay at once, cash Cutie fy gu 
own handd  Vrincipalk only —Adcdresa, PROGRESS, 
tare of Worssaw & C0, Enyaneers, Chelsea, WJ 700 





WANTED, d&c. 
anted, a quantity of Stecl 


\ \ TAILS GO to 70 1be per yard, alao a 4 TEP 


HORTZCNTAL FNQGINE, in exchange for a pair of 
Horivontal Lagines in exoeHont condition, e5lindcrs 
Oia and Yin, 801n stroke, fy epur wheel, 12 ft 
diameter, weyrhing mbhoul 4 tonx Can be sean at 
work, Address, GEORGE CRADOCK & CO, Rope 
Works, Waketteld J 281 


])redger— Wanted to Hire 


for few montha, good STFAM LADDER 
DREDGER, of good capabllitien , alao, in first rate 
werkitig order, three or four HOPPEK BARGES.— 
Terma and full particulara to JOHN JACKBON, Con- 
tractor, 9, Vietorla Chambers, Weatminater J 246 








[Nov. 28, 1884. | 
| Pins of Machinery Wanted o 


on SALE. Mee ' ENGINEKRING REVIEW 











woukly ld- KE & F N BPON, 14, Charing Cros 
London , or of all News Agents Gx 
FOR BALE. 
. _ : 
fro: Sale, One Pair o 
=e Compound Surface Condensing 
MARINE ENGINES AND BOILER, 
180 HP Nominal b29 
J GILMOUK & CO, Engineers, Glasgow 





ee inet 


Jfor Kale, The Universal Pulveriser 
Will grind ull kinds of Kefactory Matoriala, Ores 
Stones, &e Weight 4 tons 


New Apply, OC E HALI 


SbetBold 34 


fer Sale, Largest Stock in 


England, Engineors' Machino Tools, Btoan 
Hammers Steam Engines, Wood-working Machinery 
all aivay, Dost materials and workmanship, low prices 
send for atock liu SCOTT BROTHERS, Halifax 


for Sale, New Horizonta 


BNGINE, Hhan by 301n cvlinders, camplete 
With povernor, ywheel, and feed wump Price ti 
oloar out, £100 —Addrers, J MOORE & CO, U9, Vir 
tori Street, Manchexter J 27 


4 * e 

[ior Sale, Planing Machine, 
14 ft tong by Gf square, with three tool 

boxes Lathe, Qin contres, 20 ft gap bed, acrew cut 
ting and surfacing double ended Punching ani 
bhuuring Machine for Jin plates, (oon gaps, Steas 
Hummers, 1g cwt, £46, Bewe, 470 (Masgoy pastern) 
iy T Brown & Son, complete. with ausil bieuks, sel 
acting wid hand gear — Address, JOHN MOORE ECO , 
32° Yirtorna Street, Manchester J 27 


Jer Sale, Two New Locomotive 
BOGIE TANK ENGINES, gauge 8 ft 6 ia, 


cylinder: J4 an dhameter, 20 in etroke, four whorls 
cuupled, Tift Vin diameter, and four wheelod Bogie 
1d ng Meehan emgrpee Sew IATA, tu On, Wrought 
lion wheels, stecl tyres and aries, aide tanka, $00 
xallons awoing, Land and atcam brake , mpark arrost 
Ing Chimney, sade toa first class specification fora 
Colenial Line and now not required - For furthor par 
thouarsapply, TUR HUNSLET ENGINE OO , Leeda, 
ork BLL LOTT COOPER, hay ,C E,&, The Sanctuary, 
Westminster 2 25h 


fer Immediate Sale, at low 


prices fer cash 
Berown LAND 
Gin diam cach, alreshider, 9} in diam 
LANCASHIRE BOILER, 1htt Sin by 7 rt diameter 
Swenty HORMONTAL and ViEnTttay ENGINES, 
evlindersfrom 1te20in dia , coud hand and new 
10in TANK LOCOMOTIVE, by Fletchar, Jenniiwe 
and Co , 4 wheela coupled 
NORIZONTAL ENGINE, &{ in) by 18 in, with re 
veralng geal and winding dru, oft 10 in by 8 ft 
1 on 
10 ton SLLF CONTAIN] D WEIGHING MACHINE 
1 ten ditto ditto 
ECLIPSE HOCK DRILL, on tripod and weights, and 
about UU Jen Steel Tools 
A New OUP CHAPLINS’ LOCOMOTIVE 
For priced and full partioulare bi ly to '* PHILLIPS 
MONTHLY MACHINERY RB STER,” noe 


Mon 
- a | . . 
N ew Tank Locomotives im 
Stock , feur wheely coupled, cylinders 18 in 

dianuder Zorn stroke New Locos always in progreas 

THAFE b£OOND HAND TANK LOCOMOTIVES, 
four and six whorls coupled , cylinders 12in diameter, 
Kin atruke, for Sale or Hire 

40 11 Nominal SEMI] PORTABLE ENGINE am 
BOILER combined, cylinders 14 in diameter, 90 in 
stroke, with reversing motion, pump, und injector, 
wouking pressure 120 Tbe (Now, in Stock) -- Phe 
tographa and apeciticationa upon application to 
THOMAS PECKETT (late Fox Walker & Co), Atias 
Fnyine Works, rintot J 249 


Mectric Taght Apparatus 

4 (Secon hand) FOR SATE, in good «crking 
ordar — 814 Luchit Brush Dynamo, Sta Double Hanging 
Latupa, bis Hooda, Six Weather Protectors, Fight 
Qiol«s, about 800 yards Tnsulated Conducting 
Wire, 4000 feet plain do, and about 40 Tnsulatora — 
bor price, & , addres No 136, Keim & Co, Ad 
vortisine Aventa Hdinburgh J 262 


Sale, One Pair Vertical 


“yn 
() ENGINES, indicating 520 horse power —Can 
be wesc wotking at the LANCASEIRE COTTON 
SPINNING CQO. Ttd , Heyside, near Oldham a 407 


{ ‘ y 
un Sale, New Hydraulic Kn- 
GUNK (fSaatie’s), 122 TP with 700 lbs pressure , 
automatic adjustment of stroke Offers wanted 
ON SALE, New FHC FNGINE, with two steam 
cylinders 8 in diaineter, T2 in stroke , two doubl: 
action pumps, with barrcla7in diameter, 1din stroke, 
cxtra strong in all parte, contained on ona base plat 
& & RTOTT & Co, Kugineers, Haslingden J 28 


16 HP: Portable Steam 


ENGINE, high olass, new, with or without link 
motion reversing gear, FOR SALE on advantageous 
terms «RB UP PORTABLE STEAM ENGINE, high 
clasa, new, FOR SALE, cheap for the quality, with 4 
6ftt pan Mortar MillandaSft by 2ft 6in. Saw Tabh 
complete —-For price, or to view, apply to BARROWS 
and STEWART, Engineers, Banbury, Oxon 60S 


4 td 
Te Steel Casting Manufac- 
TURERS and Others -~ FOR SALE, a SMALL 
BESSEMER PLANT, suitable for muking any kind of 
Stocl or Stcc] Custings , one powertul Non sondenalna 
Steam Engine, cylinder 34in by 48in stroke, an 
20 ft fly-wheel, governors and step valve, Ona ver} 
powerful Plate Shearing Machine to shear 24 in from 
edge, shears & ft long, horizontal steam cylinders, 
14in diameter by 18in stroke, 7 ft fly wheel; 10 in 
(iuide Mill Train, &¢ ft. long, consisting of four 
housings, each fitted with rolis, also fifteen extra rolla, 
quite now, 14in Bar Train, consletiag of four patra 
of housings with rolls 
Can be seen on application to 8. FOX & OO, Trees 
car, near Sheffield, J y 


Nov. 28, 1884.] 
Modern Engineering Works 
Count 











to bo LET or SOLD, sltuate in Midland 

on canal bank, and within collecting orea of 
two isportaut railway stations, about 4} acres of 
land (which can be increased if dumrod), exccilont 
buildings, with steain power, suitable fur any engineer 
ing manufacturing ind ey Apph to WHERATLEY, 
KERR, PRICE & GOUL Y, Albert Square, Manchester, 
or 62, Queen Victoria Street, London, k C J 259 


(Compound Surface Conden- 


ging MARINE ENGINES FOR SALE, 05 Hnders 

10 in and 20 in diameter by 12in stroke, fitted with 
Payton and Wilson's patent circular balanced and 
deuble ported slide valvos, and link motion roversing 
—Address ALEX WILSON & CO , Vauxhall Iron 
Works, Wandsworth Road, London, 8 hdl 


A Tweddell Hydraulic Ri- 


VETTER for Salo Cheap, 6 ft gap, complet 
and never bean used — Address, P 3B, Offices of Einar 





NBERING, HS and 36, Bedford Street, W cs 8 
A nthracite Coal. Perfectly 
Smokeless For Furnaces, Stationary Boilers, 


Nurectiea and American House stoves Alno Silica 
Sand Delivered at any Ktation a Kugland, in truck 
loads, 8 or TU tuns - Apply, NORTON HERDER 
and OO , Lianelly J RF 


Bowers! Boilers 1! Boilers tf! 


The Largest Stock in Sondon ot Cornish 

ot Vartioul Hoilers for fale or Dire from 2 to 80 horse 
wer —F KRONE, South London Boiler Works, Long 
toe. Borough Holleis repaired Ly practical men 
B1ldl 


only 


> ” 

@ugines, Boilers, Steam and 
BA oct Launches (Wood or Sted) supplid 
muckhy , prices moderate —HFNRY TIPPING & CO 
Girenwloh, Dondon, Steam Ship Contractors, &e GC. S80 


ank Locomotives, 4 or 6 


whouly coupled  Spocifioation and workman 
ship equal to Main Line Enginos — Apply to Kk & W 
HAWTHORN Engineers, Newcastle on Tyne 

Beo Advertinoment lost work, page 31 


Lpcometive Tank Engines 


always in stock or progresa - HUDSWELL, 
OLARKE sand O, Raliway Foundry, Leede, Bole 
Makem of HODGERS’ PATENT WROUGHT IROm 
PULLAYS See Uluatrated Advertisoment, page 46 


T ocomotive Tank Engines for 


Malu Linc Traffic, Short Line, Colheries, Oon 
tractors, Iron Works, Manufactaries, &c , fram an 
nuperior specification, equal to their tirat «lass Kaliway 
Engines, and specially adapted to sharp curves and 
heavy gradicnts, may always be had at short notice 
from Megsre BLACK, HAWTHORN, and Oo, Loeo 
motive, Marine, and Btationary Engine Works, Gates 


head-on Tyne 1h24 
‘ mh 
Boilers. —1 wo thoreughly 
First class Double Ris etted BOTLERS, 28 ft by 

7 ft , two flues, with five crom tubes in each, and 
Bowling expansion hoops, and plates cach mone wolia 
plate, outerde angle iron, cxcollent Uitings guarantcesd 
for 70 }ba proasure , ready for delivery in 14 days 

Ono exocliont BOILER, about 2Kft Gin by 7ft 6in, 
two flues with six croga tubea in each, fittings, ready 

One Pollitt’s patent BOILER, wft by 7 (t , two fines 
und fittings guarantood for 60 lbw pressure routty 

One Hadfield» patent BOILER, 27 ft by 7 ft, two 
fios with ten cross tubes, fittings, ready 
(* H BERRIAFORD, 12, Bank Street, Cross Stroct, 
Mancrheator J SW) 


490A 


ew Engines for Sale at very 
Reduced Prices, by good Makers 


é : fauna Maker Price 
neZt Vertical w Oolcrand } 4 P 
hawd Sinn ' Wood & Co ANO 
Ones HP Vertical with Roblur ditto £05 
One 2HP ditto ditto ditto Lah 
One 3 HP ditto ditto Underhill 470 
One 2 OP ditto ditto Dodiman £50 
One 6TirP ditto Witte ditto £310 
(ne 2 HP Altto ditto Shanke “47 
One 4 HP Horizontal with Verti { Usyward ) LES 
cal Boller Tyler & Co 


One 6 HF Horizontal, fitted with 


variablo expansion, and iron } Rawat & Co £6 


foundation 
One dO HP Tfonzantal Shanks 225 
; ( Reading Tron ., 
One 2 HP ditto ) Worketlo § £0 


For further 


articulars apply to 
THE BRISTOL WAG) 


N WORKS CO, Limited, 
Bristol 1 186 





AUDOTION SALES 


In THR Mamirrt or THE VICTOR GAS ENGINES 
QGQOMPAN’S, Limited, iy Liqtiparios 








By Onvar or THR Orrrcuan Liqripatenr 
KALE of the stack of UAS LNGINES, with the necos 
sary bittlues, Fisturea, Fireproof Sufi, dé -- White 
chapel, Liserpool = By 


essts Branch & Leete, on 


i Tirspas Nvvt, the gnd Decrunrr, at Eloven 
ocloek, on the preniusen, 72, WhitecBapel, corner of 
Charles Street, Liverpool 

The valuable Gas Magiibe ang other property, in 
ivag; threo8 HP ‘ Vieto. {Horizontal (aa Kngines, 
with fittings completo and patent lubricator; four 
1 man, three 2 man, and one 1 man “Victor” Vertion) 
Gas Engines, Galvanised Tan) s, for 1, 2, and 3 HY 
tungines , Foxall’a patent Dry Gas Mcter, Othee bis 
tures and Fittings, w* Sloker” Company's Fireproof 
Safe, 32in by 24in by 24in , Richards patent Steam 
Bus Indicator, and other miscollnnics 

he ‘Victor’ Gae Engine claims to have many 
aebeaeg Be over other gaa onjinos, viz , that they aro 
1eVvertaibla,thoir snp ats apelin ity of apeod, econainy 
ane consumption of gasand oll, and other important 
poln 

To be viewed on Monday noxt, the Ist Dccenber , 
ind Catalogues can be obtained at the Showrooms, 
72, Whitechapel , or from Mosers LKANCH AND 
LEEBTE, at their Offices, 40, Hanovar Strect Liverpool 
—Furthor partionlars can ba hod trom CHARLES F 
FINNEY, Esq (Messe Finney & Son, Chartored 
Accountaute), the Official Liquidator, 12, St George's 
Crescent, or from Mesars RADULIFFE, LAYTON 
AND STEEL, Solicitors, Batevia Buildings, Hackin’s 
hey, LAverpool J 284 
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EREWASIG VALGFY IRONWORKS 


—_—_— 


TO RE SOLD GY AUCTION, by 


M essrs. Morris and Place, 


Ae ordor of the Mortyures 4) at the “Ur orge 
flotel | Nottingham, on Wepvespas, the l6th day of 
DECEMBER, at Threcoclock (prompt) in the afternoon, 
and subject to the conditiuns to be then declared, 

THE FATENSIVE, PILRMSSES known as the 
ERFWASE VALLEY TRONWOTKKS, situate near to 
Trowell Station on the Midlind Rualway, und tisving 
wewiding on to the Frewash Vallcy Dine of Hallway, 
and the Frawash Canal running through the grounds 
Tho worka Comprise four furnaces with four con 
densing engines, nine boilerk, two donkey pump 
ing engines, gay and blast tubing, shaftiny ane 
rearing, moulding shops, cranes, weighing machines, 
atone Crusher, mortar grinding caging, engine and 
other sida, blackamith’s shop, muith’s shop store 
room, pattorn room , heating stoyc, cinder Uft, clay 
mill offices, cotlage fronting the turnpike road, 
stalling, engine ghed, snd othcr erections, together 
with the rails and ylec poo 

ALHO 

Hixteen Cottages with LARGR GARDENS In the rear, 
TwoSew) Daracurp Manvers Hounes fronting to tbe 
turnpike road, with gardons attached, and about Tuo 
Acres of good butlding lund 

The whole comprims an area of about Lightecn 
Acres, and in addition to the mding on tho Mutland 
Railway, there jo the advantage ond conventence of 
the Erewash Canal abutting upon the works and a 
frontage to and good approach frum the Nottuy bam 
and [he ston turnpike road 

The premses are within five noleow of Nottingham, 
and ah oasy distance frou Derby, Chestertlald, Shit 
field, Virtumpham, and other towne Ai serv large 
amount of monay hay heen ex mended ou the works, 
whieh have only been an cxlatenco about twelve 
y OATH 

To vlew apply on the premises to Mr GrORGF 
BUNTON, the Manager, and for turther particulars 
to the ADCTIONELRS Bridlemuith Gate Mr 
CUAHLES ROGERS, Willonghby House, Low Pave 
ment orto Mcasra MARTIN & SONS, Solicitors, Low 
Pisament, Nottinghani J 22) 


TO WIKkhk WHAYEIS, IRONMONGFRS ANID 
TIVET 
Notice of SALK by PUBLIC AUCTION (in conrequence 


if diaposal of lunes ond ramoval to of r promises 
at the New Sun Works, Burdett codon. KE o 


the WIRK WHKAVING and other MACHINERY 
Comprising & wire stritching table, elght wire band 
power looma, Kteam wire loom, woven iren wire 
netting, wovcn bray and copprr wire, o quantity 
of perforated agheet zinc, weblung hand and bow 
a tlh vatois, und a varity of mince aneous offecta, 
'y 


) 
M Bradshaw Brown, on 
- Tyespay, 2nd Dec em trr, 1464, ot devon for 
Teaive oclovk precisels 


Aw tionecrs’ Offices, 69, Lenchioch Strect, FC, 
and batate OMees, MUIwall BE dye 





ALW StS WORKS, BURDETT ROAD, BOW, b 


Notre of SALF hy PURLIC AUCTION of the PLANT 
and MACHINERY, & , comproing 10 hora power 
ffotizontal Buginc, Cornish Boiler, 100 ft of ug in 
turnod shaftiig, filva scrow cutting gap lathes, 1231 
ceutro back peared lathe, 12 ft bed, hand punch 
Ing and she sring machine, planing machine, two 
vertical drill. machines, at of Humans rolly, 
twolsc siecs, two yrindatoncs, a circular aw bench, 
Momiaiag machine, shaping machine, a patent 
flour dressing machine, a quantity of wire ncrecns, 
ont crushing diachine, horizontal stone mills, porce 
fain iollor flour milaand bran roller niflls, a rico- 
cleanin, machine smiths’ foray, anvils, and toolr, 
Weston chun bloc, a Towt portable platform 
woahing machina, engineces plores, and a varity 
ob pam Qluncous etects, jy 


Me Bradshaw Brown, on 
Werenesoat, 8rd of Decree, Fad, at Eloven 
for Twelve o'clock precisely (in consequchea of dix 
posal of kant atid removal to obher premisca) 
Auctioneurs’ Officas 69, Fenehurch Sthect, EC, 
and Hatate Offices, Millwall, k J2N4 





PUBLICATIONS 





DSU pages, pricc 6a, cloth (postage ait) 
Dictionary of Perins used 


A 


in ARC IITKCTURE, BUILDING TNGt 
NEERING, MINING, MIETALLURGS, &c Py JOHN 
WRhALE Fifth Edition Bditid by Hose Hons, 
PRS, dsecgeroft Mining Kecorda, & 
“The best small technological diustionary in the 
language "Architect J ONh 


CROSBY LOCKWOOD & CO 


y stationcrs Court, he 
THIRD EDITION, REVISED FOR 198) 
Waist: nat pocket size, in Gd , leather (pust free} 


) | 
Ynuith’s Tables, Memoranda, 
-F7 and CAIAT LATFD RESUT TS, for HFCHANICS 
ENGINEERS, RUTLDERS, & By Fo Sarr ) 287 
‘A veritable por ket troasury of knowledga  - fren 
CROSBY LOCKWOOD & CO, Stationers’ Court, be C 





W FALE’S RUDIM ENTARY SCIRN 
TIFIC SERIES 


Acuw buds gid New Riditrans 
AGRICULTURAL SURV ARYING Py Pro- ee 
fessor Tohn Scott With 64 Hlustratians 1 6 
FILLD IMPLiMENTS AND MACHINIA Ry 
Trofcssor John Scott With 134 [llngtrationa 2) 0 
BARN IMPLEMENTS AND MACHT. Bs (Scott) 2. 0 


BRICKWORK Lmbodyimg the General and 
Iheher Priociploaof Bric blaying, Cutting, and 
setting, & By & Walkor t 

THE BOILERMAKERS READY KECKONELE 
(Courtney and Clark) 

MATIRMATICAL AND NAUTICAL TABLES, 
with Troatise on Losarlihms (Law and Young) ¢ 

STEAM AND MACHINERY MANAQVMENT 
(Bale) 

MATFRIALS AND CONSTRUCTION (Campin) 

bhANITARY WORK IN SMALL TOWNS (Slagg) 

MENSURATION AND MEASURING (Baker) 

THER COMYPFNDIOLS CALCULATOR (0 Gor 
man) 3 

A Catalogue of tha Serves Pout Free on Apphethon 

CROSBY LOCKWOOD & Co, Stationers’ Vourt, Lee 


wt Oe EE NG 


io ac oO 


ENGINEERING. 


-- os 











fust published = Demy sso, Price by 


, | a 
FpMe Depreciation of Factories 
~ AND TIPFIR VALUATION 
By Fwisa Matiernon, Moofnst of 
The puinciplosand ne thodsof “writing off thy lows 
Qresne from wau and tey or otler cumses Man 
tenance and additions Menerve fui, stnbkua, fants 
Wath Ofupriuug, Tables and bxunplee 
Value uso soln concen or an atapped Rental 
and ratiahh vali Wadluathon of lonsen dy flee Drada 
fixtures tolls of sale, ane dubentares The locality of 
fuctorica 
BAR ON SVON, 16, Sharing Crow $47? 
fmperial 4to0 2 Vols Cloth, 404, Half Morocco, oO 


ocomotive Engimeering and 


tho Mechaman: of Ruilwaya 4 Triutie on 
the principles and conatruction of the Loromotive 
Fnugine Kaitway Carriage ¢ and Railway JHant, with 
Examples  [lugtrated by Gb barge enpravinga and 240 





woedcute Hy /EFRAH COLBURN and Dk CLAKA, 
Civil Engineera 
London WM COILINS, SUNS, & CO, Limited, 


5 ave 


by | 


Pridewell Place, EC 
_ Just eae price 34 6d 
rBhe 


Stability of Ships, 


1 € SPENCE, Memb Inst Nasal Architects, 
Consulting Enginesr, Newenstl on Cyne Part f, for 
the use of Managera and Officers of Ahip, cxpiadas an | 
ao aluiple way the principles of stability Part TE, for 
the we of Naval Architects and Draugbtannn, giveaa | 
new and ensy graphic method of de Veruantiunye the 
atability of shipy at oJ} draughta of water and at ul | 
an; les of heel vo oe 

F&F N SPON, 16, Charing Cros Landon 


160 pages Port free, 24 Id 
i 
MPhe Roller Mal) Annual, and! 
MILLWRIGUTS ALMANACK FOR Tas, | 





Containing Rules, Tablos and unformioitton con cringe 
Flour Mille, aud grinding in ane ral 
J DONAGISON I, Water dtrect Latoipuotl bag 


[ “ENGINEERING © SIEREBS | 


NOW READY, 4to, PRICE 30-- 
VOL TFT 


ELECTRIC 
ILLUMINATION 


Tlhustrated by about 1,500 Fares 


(PAaTIY REPAINTEU PRON RNGLYET! 
BY 
JAMES DREDGE, Dr M. F O'REILLY, and 
H VIVAREZ 


Eoprren by JAMES D)rinok 
Thia Volum: contains 


T ELECTRICAL MEASCUREMBENIS 
{YF PHOIOMEERY 
Hi -DYNAMOMETERS 


Nu 


IV - RECENT DYNAMMOS AND LAMPS [ihe 


WEIL AN 


APPIN DIN 
Covpiip oy Mr W LLOYD WISE, 


Meniher of Councabof the bustetute ai 
Mirtent Adents 


Contuniny profusely illustiated Vbstracts 
of Specateations of all Patents granted in 
this country fromm Tanuaty, 1873, to Jane, | 
1882, and having rebaence to bleetrical 
matterr 

LONDON 
Orrices OF * EAgINERRIAG ” $1 & 36, Ueneonu Seri kT, 
Atrano, WC 


: Demy 840 Price 18, per post, Is 14d [hantrated 


MMhe Story of the Battle of 


- PORT SAID A Chapter in tho History of the 
Future Reprinted from A Lsyenic este * Published 
at 35 and 96, Bedford Street, strand WC, and to be 
had at all Bookstalls and News Avcnts 


Post. Free 7d 


Summary of the New 
PATENT ACT, 1588 By W LLOYD WISE 
(of Linceln’s Inn Fiahts, London) Mc mber of Council of 
the Inatitute of Patont sgents, Mo Inst MEM Tron 
and Stoel Inat , Assoc [nst CK, Asaoo Inst NA 
Reprinted from ExgsnkRRunG 


Londen Offiors of Excivnamaing 85 & 36, Bedford 
Stroot, Strand, WC 4761 


Just published, Imperial sto price 48 4 papere Overs, 


cloth 7s 
[ihe Petroleum Jndustiy of 
YOUTHERN ROSSTA By CH MARVIN, 


Author of "Thi Russians at Merv and Herat,’ the 

connoitring Central Asta,’ Tho Rueewan Campaigu 
against the Turcomans,” &e (Reprinted from ‘En 

gincerniy ") 

Offices of Fsatnannina, 3. & 96, Bedford Stroet, Strind 


; > 

(nginecring Lteview (Man- 
Ad CHRATER publiahed weekly, price One 
Penny -F &F SPON, 16, Charing t'rox#, London, 
or of all News Aronts A262 





MISCELLANEOUS 
Partridge and Cooper, 192, 


FLEET STRERT, LONDON, Whoterale and 
Retall Manufactunng Stationers Tracing Linen, 
Tracing Paper, Drawing Paper, Sectional Paper 
Mounted Papers, Continuous Papery, Poncila, Pens, &o 
&o , at reuuced prices. Samples and prices free 4041 


‘| 


MI 


REDUCTION IN PRICKS 


[eeprre Carhons ~ The Best 


for dl Systetmmiof Arc Lajghitatiy, 


Rolin if a Ce FD 41 # d 

Plain perfoof OF fF St} Pha me qerdout OF 8, 
» per boouTt FG , yea deus) Tl oo 4 

Neth 
BV LEAST PLEO TRIC APET IANO ES (+ Limate | 
U7, Chichester Street Helfasd a ha 
’ > { 

pra sons New Patent Con 
TINE OES AL TOMATIO $ORING APTA 
RATIOS catirels solve~ the problem of obtami., 


water uf loweat cot Prom dewp gaurd 
of tothe or amy other xirate 


irre Hpectt at 


Petites, ALPHA, G S Woon, db. Bren Street 
Kode, t W - ,eo7o 
TU NATIONAL COMPANY YOl TE OIsin 

BUTFON Ob ELECTRICITY by SECONDARY 

GENT KRATORS Baovted, JS Warwih ptreed 


Keceut Atrect, 4 


and Gold My dal nt the 
Eahibitvon of Turin, b “4 


Grand Vir fiihermatuon al 


Thies Conipany ia prepared to 


reat with Companies Oo} 


Otte re for the use af dhure evatem (Gaulard 
Cobbs), tue the DAS TRUBE THON tover eroit diatage 
when onecemtvry} of KEICTRICAL RNBRGA fo 
Lwtitung ard andine aides ent Teno pa qed for nice dame cl 
purpowed The wvatens which waa cb monstrated on 
the Mitropolitan HaiWway, amongst other ads uitape a 
affords yreateronane tn beads and aw hap te pore catin: 
obeticetive return Paez 


areus and NKevel, 


ENGINES ANE CONTACTS 

Addroea themuelves to Manufacturers denirond of 
creating a Market for thelr Goods in Rt khos Avities 
nnd the Sortip AMPRICAN STATRA, in the hope of ri 
coving Catalopned and Pricgd Current “free aboard 
in Europe * fer all kindy of SOSCTIINE KY BO 
PACTUREDS, WORKSTIOPS, MECHANICS Ar, ae, 
aa also Finns, Drawings, apd Spec iticatioua of works 
execiited, adding the bulk and weight of the mati cuuln, 
go ns to caletiate the freiehi 


DLENOS ALIS, RIVADAYEA Tas n4it 


CIS OF 
Koetety af Translators, 


LONDON 


r. 


5, PARTI ETTS 
HOLBORN CUOLS, FO 


BOCILDINGS, 


COMMEPCTAL COR FAP ONE HNC RK, 
FNGING RK SPRCIFL ATIONN 
firrrsary, Surenrivr Laan, 
Asp Octet faa 0 MENT 


TRANSLATED INTO exp FROM ALL PANGL AGKS 





Coupeotent staffof fcriencdd and Nati Translators 
Orders by Lost promptly attended to 


ee 


J diye 


ALL ERT A FINIENSTEIN, Secretary 


—_- — 


lex. Chaplin & Co., Cran- 


STON HILL ENGINE WORKS, GLASGOW, 
Patentoes and ole Manufactnrers of CHAPLING 
PATENT STKAM CRANES, HOISTY LOCOMOTIVES, 
and othor Engines and Bollera ~- London House 62, 
Queen Vietona Strect, London, # 2470 


Drawing and Tracing 


Ob FICE 
COPTHALL JOSE, 

TeLeakali¢ STRERT, Moordata Stuer, | 
Bugones ning ond Architectural Orawinps  Tracsnes 
of every dt xe ription Working Drawings made from 
Oluph wketehes & JOUN KH THORP fart 


rawings, Plans, Tracings, 


&c ,oxe nted with Accuracy and patch, on 
moderate terms, by MESSAI and THUKPE, Mecha 
nical and General Droughtemen, §, Quality Court, 
Chancery Lane, WC bO6 

Mo and T are thoroughly practical Engineers 


oudon Agencies for Speer 
ALITIFS treated by on established biarm af 
Consulting aid Meahanrentl € ngaeeti, bavine othees 
und dhow roqmain the city, Calling upon Yor tants, 
Shippers, boinccta Railway Compatued and users 
of Steam Power  Addreya, FoD thee sof lsuiseet 
IA, Soatad do, Bedford Street Strand Jyye 


1 r 

ructhle Steel Castinys —The 
Advi rime rounded riakes to Tres€riuet barnes un the 
Shetueld Method of Magny Meltino., Meulding and 
Annentin, for all descriptions of Crucilde Ste | 
Castings, and would) Scpourmitend tha krectran of 
Bualdinga and okurnac  , or adapt thoec already 
exipting, and would vunruntec fudl aaecese fori Axed 
sum ~ Adiliesa, | 146, OMced of Bvwivrunisa, db and 
WW bedford Street: Strand, Jawdon Wt .118 


! : : 
Vas Kneines —Pneinees 
winked to Dake ARK ANGE ME Towith a cond 


Firm toMANUPAC TURE above patented sper tabty 
Address J 2/7, Otices of Knaive ring Jpes 


Inportant to Knemeers and 


MBTAL TRADES —% ory Th ep Draining = Pure 
Water (Patent 606, St) For particulary unt equi 
table terms, apply, SMALTT, Buckburst Hh, awe x 


Nhae 





THE STAFFORDSHIRE 


W reel and Axle Company, 


LIMITED, 

Manufacturors of MANSELL WOOD WILEELS, 
RAILWAY CARRIAGE and WAGON WIEFLS and 
AXLES of avery desc ripfion 
HAMMFRED USEN AND OTHER FORGINGB 

SPRING HILL RINRMINGHAM 5200 


VV aushall Donkey Pumps.— 


Purchasers on the Continent are cautioned 
againat servile imitations of thease well known Pumpa 
now being manufe tured im Gormany Order should 
be given through our accredited Aygonts, or sent direct 
to sur works AJ! sizca are in stock, ready for im 
modjate delivcry —ALEXANDER WILSON and CO , 


Vauxhall Iron Works, Wandsworth Road, London 


ENGINEERING. 


IV 


se -- - - eee oe es 


Horebecam Plank, all tluch-- MARSHALL, SONS & COo., Ltd. 


warranted Fnghsh growth , very | 


ae eb Na pn ae ee 
ee rr 


ars —-— ee ee See ee ts pee eee 


neuen dry 


fare ntisk Sete cif te any pattiorn af mode bn Have now Compicted their LONDON SHOW ROOMS, KREPATE SHOMS, and STOKES, at 
Pict J AN, 204, Water! Lridy: x , 
[riba Sip, PEN: Ao Watsrloo brides owl) MARSHALLS' BUILDINGS, 79, FARRINGDON ROAD, EC. 


WHFRF THEY HAVE AN AKSORTMENT OF 


PORTABLE ENGINES, SAW BENCHES, MORTAR MILL8, PUMPS, &c 
FOR 8.4K. EI or LETTING OUT ON EXEEGE. wo 


Vunpowder Machinery is a: 
ehality of JOIN HASTIE and GO , Kilblain 





Engine Works, GREENOCK Also Patanteut and 
Mohtrs of the roat economical Water Prcaenve | Sjsmmememons aan roniowctenc ~aaraivtedinnwuinani 
Mrygnes evcr conatracted 2476 


BSE TENSION OF FPA TENT. 


of ¢ The EUECTOR CONDENSER, 


MORTON'S PATENTS, 


fee) Appled to al clagwh of Steam Engines and Steam Vyope 
son having from 2b to 60 per cent in fuel 


# ALEX" MORTON & THOMSON, 


SULE PATRNTEES AND MANUFACTURRRA, b2t] 


96, BUCHANAN STREET, GLASGOW. 


f ; the Ashbury Railway Carnage 
AND TRON COMPANY (Linted) 
Openshaw, Manche ster, 
Mangdfactarers of cvery des rtption of 
RAILWAY CARMIAGFKS AND WAUONS, TRAM 
WAY Oats, KAILWAY TRONWORA, Carrlage | 
and Wagon Wheola, Axles, [ron Roofing Gircers, 
Turntables, Water Columns, Water Tanks, Pumpa, 
Travelling and Yiszed Cranes, Switches, Crosnnugs 
2c & Wapgona bullt for Cash, or for deferred 
Paymont —London OMe. 8 Queen Strat, BC 010 


4 
idland Railway Carnage a 
4 AND WAGON COMPANYS, Limited ABBEY 
WOLKKS, SHUBWSBORY, & BIRMINGIFAM 
Manulw tute of BATLMAY CAMRIAGES, TRAM 
(AKS, and WAGONS of cvcry deneriptlou, for Cash, 


| ARBROT Tr & Co. 
Delerged Payment over a neries of years or on hire ' « | 


RAILWAY WIERLS and AXLES, ALTE ROARS, | as 


WROUGHT TRON BUFE LMS, and FOROINGS and N FE W A =) K _ 














CASTINGS made to any Putter, Bpuciteation, or 


Drawing Wuildera ofthe Portruah Electra: Trameare 
PD N AKNOLD, Goncral Manaper bole 
Mhe = Metropolhtan Railway -- ON— 


CARRIAGH & WAGON COMPANY (Limited), 
Saltios Worka, Birwloyhutn, Surccmiors to Musers 
Jomeig VWatladd and buns, Miusufacturers of KRallway 
Curriages, Traniway (ire, Wayous, and Railwas 
Jronwork of cyery dene ription 

KAILWA’Y CARRIAGKEH and WAGONS bullt for 
CASH, of UPON DEPRREBRD LAYMENTS EX 
TENDING over a SERILS of } RAKS 

A Jarye number of COAL, TRONSTONE, DAL 
LAST, and other WAGONS to be LET on JITRE 

Monufactory and Chicf Olticc --RaLTLay Woxres 
CARMINE AM 

Hranch Wagon Works — Tarr Moons, Carpurr 
and Great Lastenn RAILWAY, PRTARROROHIT 

London Qifcea-~ No 8b, GRrauncHUKUn 
KC 


TRENT. 





STRaRT, 
fr 


MMbe Burham Brick, Iuime, and 


OKMENT GOMPANY, LIMITED 
NICHOLAS LANL, LOMBARD STRKET, EO 
Lonpon Depots 
BURILAM WHARF, EKRLVBOFRE ROAD, 
LAMBETH, SE, VICTORIA WHARF, AND DRAW 

DOCK, NINE FLMSH, 5 W ; 
QALT BRIOKS, Cornice Ter and Tuber, Quotns, tlt, 
Chimney Vota, Drain Piper, &e Grey Stone Merway om ee ihn 
Line, fresh from the Company's Kilnw, delivered i ee ; ‘ oy s ibs 
harge loada alongride or by the van Joad, &c, from : d i it 
tha Company ex pot Mastir of Paris, PORTLAND, l; 
SHEPTY, and ROMAN CLEMENTS, as manufactured “ 
ut the Company's Works, Hurham on the banka of ; 
the River Medway, and at Murston, ocar Sitting 
bourne, Kont 

PBrickn, Tilea, &c , of any dealin made to order 

GREAT CULAND CLIFF HYDRAULIC LIMK 
Thin Lime Ia perfoctly hydrauho, of great strength a, 
and tenacity, it wate readily under water, aud bocomew “7 ree 

very hard in a short tine 
PARR AND STRONG'R PATENT COMBINATION 
(Seo Hutiier, May ath, 1808) 

The Durham Brick, Lime, and Ccment Company, 
having been appointed sole manufacturcrs, are pre 
pared to Sapply Tutes for the Cellular Walls, & 

Pricer and rtx ulars forwarded on Ne oa 

PETIIKK'S PATENT DIAPER BRICKS, 
Manufactured only by the Burhan Driak, Lime and 
Cement Company 

A great variety of demyns are pr pared for diapered 
gurtacea, string courses, cirow columaus, window 
heada, &o , to be secn at thoir London Depot ogy 


Deals, Battens, Spruce, Flooring, 


and other TIMBER aa following LOW PRICKS 
sin py 9tn Yellow Deals at 24d per ff mn, 2in by 
ian abt Ud perft , fin by din atdd , San by Tin 
Hpruce at 24d, Pin Yellow Flooring at 7a 6d per 
myuare, ain atia gin Matchbourdaatus td = Slating 
Jattens, Plastercrs Lathe, and all other aizce ln Stockh 


Sptevficationa seenton apglicatwn to b3Lb 


GEO BRUCE, II,Leadenhall St , London, 


JAMES GOODWIN AND COMPANY, 


lronfounders, Engineers, and Bridge Bulldors 
CONTRACTORS for RAILWAY PLANT, vin Cast 
jron Chaim, Slecpers, Tanke, Water Cranea, Arle 
Vtoxcs, Sorew Pilea for Bndges, Piera and Wharta, 
Hast Furnace Castings, ae Moulds, and evcry 
agesenption of Mlant for Collienes, Jron Works, & 
Also all kinds of Castings for Enginecrs and Tool 
Makers Manufacturers of Jron and Stool Bridyes, 
tron Roofing and Buildings, and Genoral Structural 
Work (Bridge Worka at Motherwell) 2247 

Works, Ardrogsan, Johuatone, and Motherwell 
Shipping Porta Ardroaan Gladrow, (ireenack Leith 








London Office: E. E. L, 37, 
Liverpool Office: T..HOSKING, 18, Strand Street. 
Glasgow Office: ALEX. YOUNG, 47, Waterloo St. 


STEAM: L 








LAUNCHES 








Im STOCK OR PFPROGHDSSH. 


SPECIAL ADVANTAGES FOR SHIPMENT TO ALL PARTS OF THE WORLD. 


High Pressure and Compound Surface Condensing 
Fogines always in Stock or Progress. 





HODGKINSON & CQO.’S IY peexnaarcarenmsamrec ad 
HAND-MADE PAPERS BOILERS 
Drawings, Specifcations, Account Books, &c. 

The moat svitable for Engineers and othors, 6265 READY FOR 


CAN BE OBTAINED THROUGH ALL STATIONERS 
FOR VANTICULARS OF 


BRICK & TILE MACHINERY, 


BRICK PRESSES AND 
PATENT DRYING SHEDS 


Forhomnc um & force xportation 


IMMEDIATE DELIVERY. 






,. Stock and Price Lists on application. 














. te" COCHRAN & CO.. BIRKENHEAD. 


(Nov. 28, 1884. 
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PATENT AGHNTS 


; PATENTS. 
A Hison Bros., Patent Agents 


AND MECHANICAL DRAUG ‘ 
62, Chancery Laue, Holborn, London, WO British, 
Qolonial, and Foreign Patents obtained Searches 
mado Designs and ade Marks registored, 4031 


Datents.—Mr. E. P. Alex- 


ANDER, Fel Inet P A., of more than thirty 
years’ practical expericnos in nt matéors, under- 
takos al] business connected with BRITISH, OOLG- 
NIAL, and FOREIGN PATENTS, and REGISTRA 
TION of DESIGNS and TRADE MARKS at moderate 
chargea OFFIOE for PATENTS, 86, bouthampton 
Buildings, London, W.0 586 


Brewer and Jensen continue 
to transact business connected with Patents and 
Rogistrations at most modorate charges INVENTORS’ 
MANUAL post frou Hastablished 1844 —Offices. 38, 
Chancery Lane, London 5842 








letenllienceet eee ee 


tents.—Mr. William 


& 
ir BROOKES, Assoc Inst CE, Fell Inst PA , 
established more than 80 years —- HKRITIBA, 
OOLONIAL, and FOREIGN PATENT AGENCY, 
6b and 66, Chancery Lane, London, WC 8529 


(\ravens’ Patent Office, ‘Leeds. 


—A branches of business connected with 
Lattera Patont for Inventions, and the stration 
of Desiyns and Trade Marke transacted, at home and 
abroad = =TERMS MODERATE. Circular of Informa 
tion Gratin - Addrow, Mesara T KE QORAVEN and 
SON, Consulting Engineirs and Patent Ayente, 24 
Vic torla Chambera, bouth Parade, Leeda 8738 


Inventors. — Harris and 


O 
T' MILLS, Patent Agents, 28, Southampton Bulld 
ings, London, W C , Ratablished 1866—-many years pre- 
viousl M with the late W Curpmac]—-UNDERTAKE 
al} BUSINESS connocted with patents for inventions 
in the United Kingdom the Colonies, and al! foreign 
countrics NINK MONTHS PROTECTION 24 « 
Attendance in the provinces at modi rate charges 5344 


J pventors’ Patent Right Asso- 


SATION, Limited Established for the purpose 
of obtaining British, Foreign, and Colonial Patents 
uador Competent Scieatifie and Legal advice Desigrna 
and Trade Marks regiatered Han k of new Patent 
Law grata = For information, address 

AMBROSE MYALL, OF, 5028 
2, Oockapur Street, London, 8 W Manager 


ceeds -—Patent Agency. 
Conducted hy } 274 

J CLARK JEFFERSON, ARB MWh Sc 
2, bast Parade (Yorkshire Penny Bank Building) 


hillips and Leigh, Engineers 
and Patiot Agents, 22, Southampton Rulldings, 
Chancery Lano, London, WC Immetiate Pro on 
obtainsd ftér Inventions, Trade Marks and Desiyns in 





ali Countrice as ee ott, att S242 
A gency tor Obtatuing, Sell- 
ING,” AND PROTRCTING PATENTS — 


Addrcas Chancery Chambery, 1, Quahty Corrt, 
Chancery Lane, London, WC This Agency 16 the 
ONLY om of ith kind in the Kingdom Pamphlet of 
valuable wnformation gratia J tH 


—soe 


Fike New Patent Law.—To 


Inventors GENRRAL PATENT OFFIOE 
EatabMahed 1k8h G FP REDFERN, 4, South Street, 
Finsbury, London, also at Paris and Bromsela = Pre 
tisional’ Protection £3 3a French Patent £7 ca 


New Patent Law, “1883,— 


Just Pubhshed, 6th Edition, entirely revised, 
Ifandbook of Patant Law, in pla Knglish By W P 
THOMISON, F Inst PA British Law, 6d , all 
Countries 2s 6d Manual gratis Post free from 
W P THOMPSON & BOULT, latent Agents, 6, Lord 
Street, Liverpool and 828, High Holborn ndon 8867 


4 
Patent Office, Glasgow.—W. 
R M THOMSON & Co , 9, Buchanan Street 
The Inventor's Giuipr, «& complete Handiook on 
Patenta, Designs, aad Trade Marke, may be had 
gratin A771 


Patents. — Messrs. Vaughan 


and BON, British, Foreign, and Colonial Patent 
Agenta, 57, Chancery Lane, WC every 
description of business connected with Letters Patent 
for Inventions “A Guido to Inventors” free by pest 
Estalliahed 1448 67 


ee 
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PAN For Red 
MILL Lead, 
Putty, 
Crushing 
Lumps, 
&c. 
What Users 
of Machine 
say 
Meaara Guynne & Oo, London “Are antusfled with 
{tt Hayward Hros & Oc, London ‘It saves time 
&co” Mr H Mobbs, Northampton. “] am satisfied 
with it’ Mr W Aliehin, Northampton, ‘It is 
mos, useful” Messrs Clayton & Shuttleworth, Lin 
coln "We like it very much" Messrs Tangye Broe, 
Birmingham ‘‘ Work is better than hand” Mesers 
Foster & Co., Lincoln: ‘‘ We think it well worth the 
money " 510 


Price with handle £1 188 As abovo sketch, £2 2. 
G KR. MATHER, Weutixngaoroven, Exo.ann 


Nov, 28, 1884.] — (sernewen ENGINEERING. Vv 








With last week’s Number was issued a Special Sapelement. containing a Classified Index of the current Advertinars in ENGINEERIN 
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Address: LANDORE, k.8.0., SOUTH WALES. & % London Oflices: 3, WESTMINSTER CHAMBERS,S.W. 
DIPLOMA OF HONOUR, VIENNA, 1873. GOLD MEDAL, PARIS, 1878 
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y 2 CONTRACTORS TO THE ADMIRALTY, BRITISH & FOREIGN GOVERNMENTS. 
inal eters 
MANUFACTURERS OF STEEL PLATES FOR BOILERS BRIDGES, SHIPS, & GENERAL WORK, 


ATE TS, ANGLES, TRIS BULB BEAMS "$5" BRAND. SVECOA GUATITY tok BOILER FURN sl PLATES. WHICH Abd ae LiLtel FLANGED srry 
_ AXLES, FORGINGS TO 10 TONS, CASTINGS TO 15 TONS INGOTS, BLOOMS, BILLETS, BARS, WIRE RODS, RIVETS, &. 


MARINE ENGINES OF ALL SIZES. . on : 





‘ . | Steam Vessels, _ Launches, Yachts, &c 


BREMME’S PATENT VALVE GEAR, ye 7 a ie 


Buporseding: Link Matron ae 
fl 


DUNOAN’S PATENT ENGINES, 
WHITEFIELD WORKS, CLASCOW. 


The AUTOMATIC * RESTARTING INJECTOR 


DUNCAN’S PATENT PROPELLER. 
(HAMER, METCALFE & DAVIES’S PATENT.) 











Important to Locomotive Superintendcuts, Marine Engineers, and others. 


The above Tyyector is perfectly automatic in re-starting, and consequently can de safely apphed under sonditions 
Where an ordinary Tnyeetor would be a eonstant souree of trouble and daneer  Noaiatter what amount of valration ther 
may be, this Injector may be safely relied upon. They wok equally well tied «ith above or below the 
feed water, and are the only lifting Injectors i the mathet that will re- “start automatically. 





PRIChS AND FULL PARTICULARS ROM 


The PATENT EXHAUST STEAM INJECTOR COMPANY, Limited, 
4, ST. ANN’S SQUARE, MANCHESTER, 


Who are also the Bole Licensees for the ‘ “EXHAUST” INJECTOR, which feeds the Bowler by means of the Exhaust Stewm 


MODERN MACHINE TOOLS. 


BROWN'S PATENT SCREWING MACHINES 

ers DUPLEX LATHES, tor Heavy Cufting in Wrought lon and 
teel 

MILLING AND PROFILING MACHINES, for Locomotive and Heavy Engi- 
neering Work 

SPECIAL BRASS FINISHING MACHINERY 
SO | IMPROVED PLANING MACHINES, : to 10 f% square 

~prieiparnitrecininiag rai ee SPECIAL MACHINES FOR LOCOMOTIVE ENGINEERS 

: TELA PATENT WHEEL-CUTTING MACHINES, tor Cutting any numer of Teeth 
without Change Wheels 

ee for Turmng and Finishing Studs, Screws, &c, from the 
SOl1 ar 


’ KENDALL & GENT, MANCHESTER. 


AGENTS FOR THE LONDON DISTRIOT ep cen & PRINCE, [5, WALBROOK, E C 
BROWN'S PATENT SCREWING MACHINE AGENTS FoR AUSTRALIA LISTER & CO, 30, Kina STREET, MELBOURNE M6 
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CASK- MAKING MACHINERY 


The Best Machinery for making OASKS and BARRELS of every kind can be obtained only of the 
RPATENETEHEHS 20 SOLE MANUF AOTUREIRNRGE, 





Stave Jolnter. | Trussing Machine Chiming & Crozing Machine. Head Jointer Hood Planive Machine | Head Rounding Machine 


FOR WHICH A GOLD MEDAL HAS JUST BEEN AWARDED AT THE FISHERIES EXHIBITION. 


A. RANSOME & CO., STANLEY WORKS, CHELSEA. 


CAUTION. —The notorious success of A. Ransome & Oo,’s Oask and Barrel Machines having caused them to be copied by other Engincors, Purchaser 
are advised to ascertain that any Oooperage Machines they may he offered do not infringo any of A. R & Oo.’s Patents. 1008 


SAME WORSSAM4C? * 


x WOOD WORKING MACHINERY 
cal OAICLE = WORKS KINCS ROAD CHELSEA SW 


~ 
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WALKER BROTHERS. 


ENGINEERS AND BOILER MAKERS, 


PAGEFIELD IRON WORKS, WIGAN. 


AIR- COMPRESSING Ei IN GIN BS 





lor COLLIEKTFS SThEL WORKS, & , and as supplied to ILA MATFSTA'S GOVFRAMLNT for INDIA 
WALKERS’ PATENT GUIBAL VENTILATING FANS, 
For Mines, Colle etes, Turnels, So were &e  Dlam¢ters trom the smatioat size up to 6Oft | With Simple or Comspotind Condensing bytes 


MAKD RA OL THE GUIBAL, SOLTRGUP (his Iatost Patent), asp WADDLE FANS 


LOCOMOTIVES, STEAM HAMMERS, Patterns up to 20 tons. FORGE and ROLLING MILL PLANT, WINDING, HAULING, and PUMPING ENGINES, IMPROVED FEED PUMPS for BOILERS. 
STEAM CAPSTANS, Patterns tor lifting up to GO tons, OVERHEAD TRAVHLLARS AND OTHER CRANES 
EORIZRONTAT.E AND WER TICALL, STATIONARY, AND LOOOMOTTIVE! BOILERS. 
Iron and Stee! Forgings = Horzoutal and Vertioal Engines, Condepmng and Nov-OQondensing  —- Roofs, Cirdors, Bridgox, Pit Oages, &c, and all kinds of Iron and Steel Work 


WALKERS Patent, as adapted to bessemer Blowing Engines, is now in successful operation at the 
following Steel Works, and is about to be applied to other Engines for similar purposes :— 


Messrs. BOLCKOW, VAUGHAN and CO., Eston, Middlesbro’. 
The DOWLAIS IRON Co., Dowlais. 


z CHARLES CAMMELL and CO., Cyclops Works:-Sheffield. 
» The DARLINGTON IRON and STEEL CO., Darlington. 

» Lhe WEARDALE IRON and STEEL CO., near Durham. 

» Lhe NORTH-EASTERN STEEL CO., Middlesbro’. 


And to nearly 200 otacr Engines for a varety of purposes throughout the comntry. 
Sa a 


The advantages afforded by the a aerate of the Patented Valves to Bessemer Engines, are a greater endurance than has yet 
been attained by valves worked automatically (eccentrics, &c, for the valves not bemg required), and an almost pertect 
expulsion of the whole of the compressed air from the cylinders. 4109 
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WORTHINGTON PUMPING ENGINE CO. 


114, QUEEN VICTORIA STREET, LonpDoN, E.C. 





PH WORPHINGTON PRESSURE PU MI 


HAVING BXTERNAL ADJUSTABLE PACKING. 


——- ESPECIALLY ADAPTED FOL HYDRAULIC CRANES AND HOLSTS, OLL PIPE LINES, AND COPPON AND FY DEAULTO PRESSES 
Built to withstand any Pressure up to 4000 tbs to the Square Inch 
ADOPTED BY ALL THE BESSEMER STEEL WORKS OF THE UNITED STATES 


CATALOGUES AND ESTIMATES ON APPLICATION Ae 


HALL’S Patent AUTOMATIC INJECTORS 


AND WATER ELEVATORS. 
ENGINEERS, STEAM USERS, AND EXPORTERS 


Will find these Hiph Class Boiler Feeders the only thoroughly reliable ever sent into the Market for supplying all classes of Steam Balers with Water, from 2 th, to 200 Ib 
Our DL, Class, No 2, lifte 10 tt (set from 20 lbs to 150]bs) ONE MOTION ONLY SIMPLY TURN ON STEAM 











' eu Forcing Foreng Forcing Liftang 
. L. CLASS. O CLASS SS CLASS 
x TAME OUT TUBES El, fo plea ne D. L. CLASS. 
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WITH BRAC WETS 





OVERFLOW 
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TRACTION. Repanera pera SHIP CORuMGTiNE TRAMCAR ENGINES. 
PATENTEES AND SOLE MAKERS, 
ERAT RE URN & HA LL, 


CHIEF OFFICE: 63, ROYAL EXCHANGE, MANCHESTER. 


OR MAL RE TAD PROM OLR WEEE KNOWN WHOLESALE PENDOLS 476 
LONDON Moaars TANGYE BEOTHERS, Queen Victoria Btrocvt GLASGOW Messrs P&W MACLILLAN, 129, Troagate | HOLLAND Messrs RE STOKVIS & SONS, Rottordam 
LEEDS Messrs 8. DIXON & SON, Swinegato NEWPORT, MON Nr © D PHILLIPS NORTH GERMANY Mr A A PARMENTIER. Clave 
HULL Mosrs G@ OLARK & SONB, Water House Lane NEW YORK, U.S.A, 112, John Street | ? 
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KS — JOHN BEATSON & SON, 
S TONE BREAK E aa | ie ST. MARYS GATE, DERBY. 
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SMITHFIELD CATTLE SHOW, STAND 21 (DOWNSTAIRS), 


ayardet an SILVER MEDAL at tho Wwaneecier shire Agricultural Soclety’s Mooting, 1883. 
d CLRTIFICATE Of MERIT and MEDAL at the Caleutta Exhibition, 1884 


FARMER, ROBEY, BROWN & CO., LIMITED, 


TRENT FOUNDRY, GAINSBOROUGH, 


London OMees a bhow Roon 
“9°68, QUI RN VICTORIA STHEFT, LC, 





ee and BTEE] RAILS of all sections from 10 lhe to 6 ibe 

“Yr yard new perfect, uow slightly defective or apcond hand, 

with Fieh pintes Bolts and Nute chairs Apike@ and Punta 
aad Woselnwe fe match ch Peres 

















MAND FACKURFRA OF IMPROVED 


Portable & Semi-Fixed Engines 


Of antriveriec and stycupth per Nomura! ff 


THERASTEENG MACTUN ES 


With fioprosoad ¢ oInpawits ‘Jrusa Fiames 


flay 6 Kiigtien a 
Me = aie Bhonta ae Ute! ae ‘i kin on Pls nH mm Of all 


i] 
iicliverea atall Radlway Stattons and Porta tu Great Britain 


WARRINGTON WIRE ROPEWORKS| typroven HAND-WORKING TAPS 














LIMITED. BY 
INDEPENDENT VERTI A 
I as ere - . ec ag nap Orricn—18, GORKKE PIAZZAS, LIVERPOO), J 0 H N H, W { 0 D 0 W S 0 N 
ee ee nae tne ae tern gee ayers Works— WARRINGTON ets are urainp eae 
Dilnatvited Catalogues mike Disc Payee CONTRACTORA TU THA ADMIRALTY Whit orth’s and Co } 
Manufacture from the very best selected Charcoal and | ENGINEFR, Manufacturer of Sorawing A 
ON APPLIGATION Hutt Stecl Wire Wire R Working aud ee Tape, to, to Whitworth 
_ ABTICLILIC ArGAGK and Biv, 
BIRMINGHAM SHOW, BINGLEY HALL, STAND No 9, All Kinds of Round and Flat Wire Ropes | ptaoma Works, Ordaull Lame, Salford, 


for Collorics, Mines, Rallways, Guides, Capatans 
Steam Plotyha, Ships Rigging, Biyaral, aah and MANCHESTER 5147 
Picture Gords, Fonemy Strands, Lightning € ‘ondue PRICR [asta Frese ON APLLICATION 

tors and all articles Connuoted with the Trade 66 


SMITHFIELD SHOW, AGRICULTURAL HALL, STAND No 23 


SPENCER, CARTER & C0., 


re niall peepee (EX EMEC T'S). 
MANUPACTURERS OF 
IMPROVED PORTABLE STEAM ENGINES, 
THRASHING MACHINES, 
NEW PATTERN CORN GRINDING MILLS. 


Oy pe age ILLUSTRATLD CATALOGUE FREE ON APPLICATION, 
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HANSON, SCOTT & C0. jue cB ip 


STOCKPORT. be 
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. Over 350,000 in” Use. me : gi ‘tire pred 
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Gime 
. a LUBRICANT 
‘a : Bw SAVE 907, over Liquid Oil. 


‘ij 








UNIVERSALLY APPLICABLE " WORK IN ANY POSITION 
THE LOOSE PULLEY LUBRICATOR. 


Far Reporte cl enrment prima and Lartiendare apply te 
TRIER BRO SOLE 1ICENSEES AND 
og MANUFACTURERS, 97! 


19, Gt, George St., Westminster, London, S.W. 


rer tion 7 lot Required 


bow 
BEKHOrALITITESsS OF 











THE “INFLUX” 


STCAM y) 











x KLEIN, SCHANZLIN, & BECKER, 


Prankenthal (Rhemplalz), Germany. *” 





AN INSTANTANEQUS STARTING 


ANd 


AUTOMATIC RESTARTING INJECTOR 


Brooke, Holden, & White's Patent 


The only Lifting: Inuctot devoid of 
Spindles, Juesers,  \ Lyu st abl fritermal 
Parts, on hinged Nozzles which bitts with 
aut manspulation and restarts wutymatie 
all) Instantaneous action en Ntcam 
bemg turned fullou = Works cqually well 
hifting up to T2 feat as 4 * nom lifter 
Invalual te for. Locomotives, Traction lin 
gines, Marine, and other Boilers Can be 
deen Wolking on appliuation , or reference 
will be given as to the ur perfect reliability 
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o> JAMES BARR,_ 
ef _ ENGINEER, wa 7m 


MARL OF 
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A. OVERFLOW 









For Prices, ke, apply to 


HOLDEN & BROOKE, 


ST. SIMON WORKS, 





SBALEORD, | | genera \Y 
KOBE MANU FACTO RERS Also Soke Make ra of Og . ~ 
BORLAND’S HOE a, WOOD WORKING ac 
eae MACHINERY. 


PATENT BOILER DRILL 
For Drilling Boils Shells 





Horizontal Steam Engines 
LATHES, &c., 


=- KILMARNOCK. 


Fl veatrmtt Poser Feat aot F 
crop, mace t 341 


LICENSEES FOR THE SOUTH 


LEWIS OLRICK & CO.. 
LEADENHALL 8T , LONDON. 


‘SHIZZON CHDNTH ON wists 


_Nov. 28, — (Suerueney) ENGINEERING 1x 









DOUBLE-ACTING PISTON 


a HATTON, ; Coventry, R F 
“COVENTRY CHALLENGE” STEAM - Ie ngines 
y IMPROVED oa, Which are sila: all classes of Steam-moved Valve am AND 

: Teast aaa RAM i g : For pres and fall poste ude nd tothe Sale Meds 


Bath ViIrw 


DONKEY PUMP, with Swive! Yalye Box. 










THE FALCON ENGINE & CAR WORKS. “LIMITED, 


41, COLEMAN STREET, TONDOWN, arn LOUGHBOROVUGEH. 


|W. ROSE& CO. 


DEANSGATE 
GROSVENOR AVENUE, 


BUILDFRS OF BUTE DRS OF 




















TANK a eS TRAMWAY) J0-ENCULESTER. 

pacusin c=" a ae ; 7 7 : q ll ENCINES |kstablished over of Years 
‘/_ | ae ) | ! ol, | NA Ae NU PACED RERS (NG RS) OF 

ENGINES - s | i es A : a a un i | | and CARS VIEANT hi ae — AL ERS) O1 

FOR psec ronaiininamenNeanIAoReenmre Rone TE et $11 LEMAMELLSETE LEITRIM ; Bate 
CONTRACTORS, yr l aa EO - ie _ ; “8 ny Vs Lo _ ) CONTRACTORS FLAX HOSE 
“bien So came? Srearcome tal aay oval iol AS ORIGINALLY 

ee is san a _ —TINTRODECLD BY OUR FIRM 


TRC a “he Dua nail Sts pling fe bebe Hi is fase ery oe ro ter 
Colheries, Lonwoiks, Mc , and NARROW-GAUGE LOCOMOTIVES tor Ticht Nutwiys LOCOMOTIVES, with from so tu loom 
iyhuders, on Mom on Sis Whee Ix, Ubeougded or spectrally adapted for pounp round sharpouprses op asecudiiy steep eiadient. 
ENGINES of various sizes always an Bodh OL Un pLogre TRAMWAY NGINES ol avery ai ; 


TRAMWAY CARS ind CARRIAGES. He noand (loged WAGONS, &e. "20" 
APHOLFICATTONSS, PEHEIOTOGRAPHS, AND PRICHS ON APP TUILCATION  . 


SMITHFIELD CATTLE SHOW, STAND No. 22. 
E. R. & F. TURNER, Ipswich, 


EXHIBIT THICTR 


AUTOMATIC EXPANSION PORTABLE STEAM ENGINES 


“GIPPESWYK” VERTICAL & HORIZONTAL ENGINES, 


WitH AUTOMATIC EXPANSION GOVERNOR ANDO IMPROVED BOILER 


CORN CRUSHING MILLS and CORN GRINDING MILLS, 


Catalogues and further information obtainable at the Show, or at the Works, Ipswich. 


JOHN H. WILSON & CO. 


BANKHALL ENGINE WORKS, SANDHILLS, LIVERPOOL, 


—— ANI! = 


LAO), CANNON STREET, LON DON. 


~ - 
—_———- — = —- 


emo 


Hand Woven, 


AND OF ‘THE 
BEST FLAX, 
BEVERY LENGTIE STAMPED WITH 
OUR TRADE MARK. 


RECISTERED 





TRADE MARK 
AS UUSED py THE LEADING 
FIRE BRIGADES in the KINGDOM. 


——__—_ —. oO a 


Byers requisite for the complete Ov tht 
of Brigneles 


eeeeenn or oe a eS — ee 
ATEN 


INSTANTANEOUS 
COUPLINGS. 

~ SAMPLE SENT FREE, 
Makersof INDIA-RUBBER Lined HOSE 


same as used by METROPOLITAN 
FIRE BRIGADE 


THE TRADE SUPPLIED. 
LONDON OFFICES; 


145, Cannon Street, EC, 


Steam Winches, 
Steam Pumps, 
Steam Cranes, 


a ! 


y Steam Hoists. 


— 7 =" ; betes ee ast ree Aceh 
re ane ai|., Steam Steering Gear. 

eee Sk Sn ied nah . $0 42 

. nd CONCRETE MAKING MACHINERY 





we 


“Ww. A. MARTIN & CO., 


PATUNTERS AND MANUFACTURERS OF 


SMOKE CONSUMING FURNACE DOORS} 


AND GRATES 


appliances aud are working succossfully, 


fe WAS PROLONGED JANUARY 20th, 1881. 
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¥ MARTIN'S PATENT FURNACE~ GRATE. 
LONBON, - 
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(  RONGFTUDINAL SECTION. 
POCOCK STREET, BLACKFRIARS RD. 


LONDON, 3.1. 4637 


THE HUNSLET ENcINE COMPANY. 


LEEDS. LOCOMOTIVE 
TANK ENGINES 


ay adja 





rip ta me anelauy orc 


lronworks, Lallianien 
Contractors, Docks, 
Manufactories, 
Branch Railways, 
&e , &e 
Specially dealjmed for any clr 


CUlbpbanies Or) to aif ans 
Guys of kallway wd 


ARRANGEMENTS MADE FOR 
HIRE 





1a a. 


| ," f i _— 5 
Vee arts ihe owesckomari — | = ees ‘ 









On Purchasing Lcoase or other 
Wika 
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KAYE'S NEW PATENT 
CORRUGATED OIL-CANS, 


WITH PATENT FEEDHOLE 


"Pbveme ttl te Dat he CUP titha a et nati, ob oe kort 
ee er 


Pho fopua tet poof Ay ot we 


SOLE MAKERS 


JOSEPH KAYE & CO. 93, HIGH HOLBORN LONDON, WO 


AND BANK WORKS KIRTISTALL, LEDS lat 
LYNWS IMPROVED AUTOMATIC HAND and STEAM 
STEERING APPARATUS. 


nil ti at 


Nrcmeg (ate ta fata 


Thin Machine da the ata onyen viiyprt at 
yrvoatltn thie tuurked 
toute ba bee bakedte tO erobe Ly every ktiewar fin 
Prevelvent an tt cotstmetun ae that we have no 
Pemtaficn an offering ff aon perfeet ond aut 
Neo ormt Sfaeriag Gare 
Port ulaty attiontion tan dean given fe thee baad 
Cour (with ti tas hen cory atety ctertcahke Pha mn at 
thot Makeora)  Thia part of tha Waa lileye Dea dat 
prot ceed ree pate 2 foc gp wet id tpt We 
woo by Captmuasanad UMBoora whi hase tru ditatecy 
Tt wall bac Perv tint We have ad yp deed (ie Phot he 
theta a) Woke) myntari af peti cnwdelo by Puae hah 
Woh are adte ete mplotidy lida dimsd with onl 
thes cum t bay sto foewe dt for kf th emt darahtlits 
Weoulsohey te drawattentt ul thee saad lati 
Phara }whdeli we Ut Che © Davia} onclicnpy fea shoe thar thtude 
role Pecdapametl pleagertitee We know thd boop 
uo ote Fadiable mrrangetnont than the Pith tac Abe ave 
sou nds tose vrer whl the Stieiiiy Chane ae 
fialle Go ehtpy— dn atip Chetafota a meurce f lariper 
Live Geeuer a pode thy auitermtie the Pagdrie reaped 
tip the ae dica ef kbe Stewed iat ctly in elthor 
lice Ub th Me Cliath pede ak cutie Gat be teered 15 
Atos ae by Hon lpower 
The @eeononiical workiti bb oan ther cu 
fonture dno tite Machine only 20 rev ilut)e mu uf tie 
Knpine beltiy udvessary GC oput Wee Macdder fron daa 
atarvoote) baad over oes Golyade | wi 14 to TH) ib 
fhe Wormeail Vohoal type of Geais in wae cone 
yMettly thete tao grit anv dag dn Blea and weer 
apd teat era retues) tos auido Phin will ote 
be foil acly ante te tn eteertug aC mya ure 
chly halOaresodulih poof Ube binge eltbar way Dents 
guficient forthe purposs® although were aiiaueld tl 
veeoat Hane power ond yatmea which qa this Macha « 
Jean deat pot owed terrae Oly pepe a lasainl is ge 
movi Chet Un power for ivetwuud ware woe funtion 
bovery Muacliuae da fittieled tm tiret clnas atyle nnd 
fully tited aplet Steam: la fore leaving the Works 
pou the Afaferialnitn Verdataahipeo gutta of 
foe Son Youfaa adn Marine Ar jiues 
t Te vitied Upper Ariidge Gear lsepplad when regulred 
fuapes tion under Vreun df the Merk an dogritecd 
BOLL MAKE IU and) 


JOHNLYNN &CO., 


ST LUA S ENGINE WORKS, 
BUN DERILAND. 
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THE FARNLEY IRON COMPANY, LIMITED, 


Manusacearers of 


FARNLEY, near LEEDS, 


Thousands of Furnaces have bean fitted with these ML 


N.B.- THE PATENT FOR MARTIN'S FIRE DOOR|#— 


4702 


‘SCRIVEN & CO. 


(Iate BCRIVEN & HOLDBWORTH,) 
LEEDS OLD FOUNDRY, 
MAR SEL LANE, LEEDS. 










SILVER MEDAL, sean 1882, 


LABOUR SAVING MACHINE TOOLS 


AND 
SPECIAL APPLIANCES 
FOR 
Tron Ship Builders, Engineers, 
and Boiler Makers. 





4700 


PRICES AND PARTICULARS ON APTTICATION 





REFRACTORY 
POWER 
AND DURABILITY 


J 

BY ANY OTHER BRAND 
: FOR ; 

a SIEMENS PROCESS, 
1 GLASS WORKS 


why oh ) 


UNEQUALLED 


SPECIAL INTENSE Cc CONTINUOUS ry 5 INTERMITTENT HEATS 
CROUND CANISTER 


LINING B&B REPAIRING ALL KINDS OF FURNACES 
STEEL MOULDERS COMPOSITION AND OTHER HICHLY REFRACTORY COODS 


FOR 


J CRAYSON LOWOOD & CO. SCATTER iffe ROAD SHEFFIELD 


ARROLS PATENT PORTABLE 
HYDRAULIC RIVETTING MAGHINES, 


FOR 


Land and Marme 


For all information and Prices 


WACON 
Undercarriages, 


GIRDERS, 


GAS-HOLDERS, .. 
SHIPWORK, 





SOLE AGENTS, 


WE GILMER 


és OO., 


“ENGINEERS, 


lron Merchanta and Contractors, 


HAMBURG CHAMBERS, 














QUAYSIDE, 
do, de 
: NEWCASTLE-ON-TYNE 


LARGE NUMBER IN USH AT HOME AND ABROAD. 


_ Nov. 28, _ 1884.) | a ENGINEERING. XI 
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CERMISTON | TRONWORKS, ~ Contractors to Her Majesty's War Department. 


PETERSHILL ROAD, GLASGOW. et 


ARROL BROTHERS, Pires 


ty 


Gas & Water 
Works. 


























HOT WATER 


ANI 


Hot Air Apparatus 


~ ~ ERECTED COMPLETE --—- 42 
THE LARGEST AND MOST COMPLETE STOCK IN THE TRADE 
¢ ‘atalud ite Crates TMustrated aie Book, Loth dition, Prue Ts 


BRIDGES, ROOFS.\ATAYTON & SHUTTLEWORTH, 


~ CRANES. Stamp End Works, Lincoln ; and 78, Lombard Stret, London. 





Engineers & Smiths, 


MANTFACIURERA OF 


IRON& STEEL \t 





London Office 2, WESTMINSTER CHAMBERS, SW 


gy The Royal Agricultural Society of England have 

awarded every FIRST PRIZE to CLAYTON AND 

SHUTTLEWORTH for PORTABLE and other 

STEAM ENGINES since 1868, and PRIZFS at 

Leal xa every MEETING at which they have com- 
2 SS AE: ) peted since 1849 


EIFFEL’S PATENT CHEAP PORTABLE BRIDGES 


Colonies, Diplomas of Honor 
Country Roads, aed om Pepe ek a a Nag at 
Army, Railways, Pd hats os aoe bees pict die 1 Exhihitions 
Agriculturists, gO nn weet ee of Amsterdam and 
Contractors. a | a Nice. 


The same Sections are used for Spans from 30 to DO feet. Steam Engines, Portable and Fixed. (Or oer 21,500 Sold) 
Theso Bridges, in Steel, can be erected by ordinary workmen, easily taken to pieces and ee ee ee ‘ 
removed in one hour, and combine lightness with great strength. Thrashing Machines, (Over 19,500 Sold) 


| THESE BRIDCES GAN BE SEEN ERECTED AND READY TO BE DELIVERED Straw, Corn & Hay Elevators. Chaff Cutters for Steam Power, 
Mills. S Benches. Traction Engines, &c. 
AT THE WORKS OF Mi. EIFF EL, 46, RUE FOUQUET, ene ee eee ered 











LEVALLOIS-PERRET (SEINE), FRANCE. GOLD MEDAL and First Class Certi- Gold eee ee have 
A LARGE NUMBER OF THESE BRIDGES HAVE BEEN SOLD IN COOCHI : ficate at the Calcutta International 
SENEGAL, FRANCE, BELGIUM, ROUMANIA, AND TO THE MinieTen <7 Exhibition, 1883-4. ee AND CI enue ned 
| OF WAR, MINISTER OF THE MATIN, AND TO THE MINISTER FOR THE COLONIES. at @ e important internationa 
a alo ee and Colonial Exhibitions, including : 
PROSPECTUS AND PARTICULARS SENT POST FREE ON LE MEE OED eee London, 1857 & 1862 ; 
aibaaekiaie awarded for Paris, 1855, 1867, & 1878 ; 
mR. DA PORTABLE STEAM ENGINES Vienna, 1857, 1866, and 1878. 
. GLise & OoO., St Helens, LANCASHIRE, one, 
ESTABLISHED 1798 Catalogous in English and in all European Languages free on application. ss 
apps er pe a gi gre er EP SP A 
3 6é 2) 

i et = EUREKA” GAUGE GLASSES. 
ca a . 2 Be es oe : ra, j Fe We beg to call your attention to our HUREKA Gange Glasses, which arc unt qualled for 
: a SE ge. iia aE DURABILITY having been tested up to 3,900 lbs prcssurc to the syuure inch 
They are made porfectly puralles, and will bear any variation of temperature ‘They wall 





not change colour -~ -— 0) 


THESTITMNEOWI AL. 
Fionn Messrs Hayton & ANorRSON, Exith lron Works, Erith, Kent 
“The Gauge Glasses you sent us wire 2 ma dain, and about } incl bore, und stood 
from 2,400 to 8,900 Ibs per square in b bursting pressure We want them stronger 
than this Jf you think 4ameh ontade diam and 4 mech bore is likely to stind a higher 
pressure, plomse deud us a dozen such plasaex, say 14 or 18 inches long, a6 you prefer ” 


INNENTORS AND SOLE MANULCACTURLRS bus 2 


TOMEY vs SONS, Tay Glass Works, Perth, N.B. 


A OF COLE=CORFER. | a IRON ROOFS, WORKSHOPS, STORES, 
CHEMICAL MANUFACTURERS’ PLANT, GLASS MACHINERY, &e 4239 | COTTAGES, CHURKUHES, SCHOOLS, &. 


FUR DUMB OR EXPORT 


pion ni ESTIMATES and DESIGNS ou apy location to 
4 M H DAVIES 2398 








’ Awarded the last 
NN FIVE GOLD and 
WM SILVER MEDALS 


we 
QRANGE ROAD, BERMONDSEY, 8S E - Ewranuiauagn 1820, 





MURDOCH'S PATENT 


Es COMBINATION GOVERNORS 


: ha SENSITIVE, POWBRFUL, EFFICIENT, 
Gur Machine, tented by the Judges at Calcutta, broke 7 tons to 2)in ring in 1% minutes for which we were fi = ae] : RELIABLE, DU RABI, COMPACT,’ 
aw arded First Clase Certificate aud Guld Mc dobin competition with tte Enproved Blake Michine a ye ie a EASILY PRIVEE N, EASIL ” AD, a STED 


SRE OUR MACHINES AT THE wn ine! ne 
Crystal Palace Exhibition, London...) Level WM. MURDOCH & CO. 
W. H. BAXTER & CO., ALBION STREET, LEEDS.) ) 











vy 


! 


| GLASGOW. 


MALEK AusO UF 61s 


SILVFR'S YARINE ENGINE GOVERNORS. ~ 


E N G I N EE RI N G. en _[Nov. 28, 1884. | 
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TAYLOR AND CHALLEN, 


ENGINEERS, MACHINISTS, FOUNDERS AND SMITHS, 
[virtwsr:| Derwent Foundry, Constitution Hill, BIRMINGHAM. [PE] 


FIXED STEAM ENGINES AND BOILERS. 


IMPROVED DALTENT BOLLER PEED APP ARUVEUS 
SHAFTING. PLUMMER BLOCKS, BRACKETS, &c. CAST IRON PULLEYS AND DRUMS for BELTS. 
SCREW AND POWER PRESSES. 
ROTARY, GUILLOTINE AND LEVER SHEARS. 


And MACHINES used in the Manufacture of Bolts, Bullets, Buttons, Cartridges, Coins, Gunpowder, 
Hinges, Nuts, Percussion Caps, Tubes, Washers, &c 


BRIDGE FOUNDATION CYLINDERS. 


THE STOCKTON FORGE CoO., 
STOCKTON-ON-TEES. 


Make a Speorahity of this work, turning out over 100 tons per week ; also large quantities | of Railway Chairs, - 


LIGHT FORGINGS. wacom inoxwo: 


WAGON IRONWORK. 


GLASGOW HYDRAULIC FORGE C0., LIMITED, Sentinel Works, Polmadie, Glasgow, and Canal Road, King’s Cross, London.“ 
WARE LES! MAGHINERY of nll Doxcriptions may be Purchased by Detenred Paymonts upon the 


ise PNDOLDDHTO COMPANYS aie now = 

prepared to Supply thea beavtitul 
Manitts at prtces which wall cuable Aredia 
tects mod Pualders te produce Decor etive Y 

ethect prev vausdy quite aeitt unmade From THE MACHINER PURCHASE- HIRE CoO. °9 
cea le tard aegis iad Aatvan ft haere @ if fhe a ee 
ve QUEEN vicronia STREET, CITY Prospectus on Application Catalogues and Price Lists 147, QUEEN VICTORIA STREET, LONDON, E. C. 1B 


W.C.BACNALL 


~STAFFORD_ | 


























RICHARD’S PATENT 


KENNEDY'S |sTEAM ENGINE INDICATOR. 
PeAPEINY' Sole Manufacturers in Scotland 
HANNAN & BUCHANAN, 
[ 70, ROBERTSON STREET, 


GLASGOW, 
ALSO MAKERS OP 











- 


‘eo el | Water Meter Co, 
it: LInMmirran, 


‘f a it b : 


) ai ted GLENFIELD CO., 






po LD 





Bourdon’s Patent Pressure 
Vacuum oamd Conpound 
(rauger, Engine Counters, 
Engine Telegrapis, Redu 
cing Gear for Indicating 
Bae enyines, Salinomoters, aces 





TRUCKS AND WAGONS 





s40 


Mi: z! : many an a P| LIMITED, . mometera, Lever Cl ey 
LOCOMOTIVES A ee KILMARNOCK, N.B. 
sia moos ML o | Noo. 0H NORMAN & 
Cee re oi 


SO EINW EMID-w’ss| KEPPOCHILL ENGINE WORKS, 
EeTENT GLASGOW. 


Improved Gas Valves, ¥ ant al FLL WATER METERS|#rsirser= iwriehs 


High and Low Pressure ‘Steam Engines, 
(NINE P RIZE M EDALS). Distilling, Refimneg, and Cooling 


Paraffin & other Ou 
SLUICE VALVES, | ayistqic ctinren presses, 
Machinery for Degerming Maize for Browers and 


AIR VA LVES, Distillers, utuer Muir's Patent, 


FLOUR, CORN, AND RICE MILL MACHINFRY 


RELIEF VALVES, | "tens @eucee) ens 


SUGAR MILLS AND SUGAR RLYINING PLANT 


HYDRANTS WATELHK WHEELS AND GFARING 
9 For trananltting puowe 


Soup, Sronk, aNh MAaRELE heen AND GRANITE 


pe bvi te Hd 


Ligty Thowusaud one use 








VALVES FOR WATER, STEAM, AND CHEMICAL 
LIQUORS 
CAS EXHAUSTERS STEAM ENCINES. PAPER : 
MAKING MACHINERY. SAFETY SCREW HOISTS eel. ne ull a Maes 
TURBINES. GENERAL MILLWORK & MACHINERY ae an | STAND POSTS, LAND-ENGINE, AND MARINE BOILERS 
AAT UF TART 0- {i He 3 ij 4 ie Mallialde and Caat Iron 
B. DONKIN & Co., 


ape a TANKS AND CISTERNS. 
SOUTHWARK PARK ROAD, oo 


BERMONDSEY, LONDON, S E. WATER FITTINGS. | aeiscmtse Peer huproved ety 


ciple nade out when requir 


yu ADUAREAS: 


_ Now. 2 


8, 1884.} 


ee tee 


oe ee ee 





H. FROST'S PATENT, 


ENGINEERING. 


WATER METERS. Ss. OWEN S AND CO., 


XLT 


ae ee 


WITTER RIDARS STREET, LONDON, BC 


fi POSITIVE! RELIABLE! DURABLENELYDRAULIC ENGINEERS 












Many Thousands In use both at Home and Abroad. 


THE MANCHESTER WATER METER CO., 


TIPPING STREET, ARDWICK, MANCHESTER 


PSST AQLEATTE Tr isan 4bhi 


RRBARIE TROL OF REAGIING WIRES 
VITTE PURE ER OL. be & COVER OITT 
COTTON, SIP ERAT, WIRES | OR REL. 


wee Natl Chm ed ale! 
Aiko 


DIVING APPARATUS. 


BARNETT & FOSTER, 
“NIAGARA WORKS,” 


Macun Wirarr Roan, 
LONDON, N., 


Hiseom constant roudiness a staflof competent 

DIVERS anda darge stock of Appar itis, whi 

tables them to undertake on the shortest 

notice stebatirine operations of all heals, re 

quae shilled armed Co persed nica, seh 

ds tepating subyserped Patip . bios ker ute 
Lochs, & 


1 ff 
PET 





20, 


\ Severe) most mopar tant improv cree dts tac 
been made mm commection wath Paying: ated 
| Moning Operations q9]o 


Rilastrated Catalogues forwarded Eeea 


TT ROOFS RFIRE PROOF BUILDINGS. 


. TANKS & CISTERNS, 


| Galvanizing Baths 










sagan 
ee rn ; 





mma 


¥ OF, 
ae My 


\ NUS. 
ating ON 


IRON ROOFS BULL DINGS; 
i ~ BRIDGES &¢ «, ™! 
” a : fp om 4 #o oe 
Sin Me aad Beda ly Uy HN RON oe 
SAA | Be eS VERHAN 






a in oe 


Galvanized and Painted 
Corrugated Sheets 


IRON BUILDINGS, 


IRON ROOFS, 
ENGINE! SEEHDS, STORES. 
Constructional fron Work and Smiths’ Smiths’ Work of every description, 


DAVIES BROS. & CO., Crown Ironwor ks, Wolverhampton. 


6027 





MURRAY’S PATENT BRICKMAKING MACHINERY. 


Sole Manufacturers, THOMAS MIDDLETON & Co., Engineers, 


LOMAN STREET, SOUTHWARK, LONDON, S.E. 








= : cal Patent Plunger 
Patent 4 a(S -. 
i Buick Press, for 
Steam Driven eae 
Cutting Tables, ticks or Tiles. 
Patent Patent Brick 
Lubricatan Shaptng 
Solid Tre es Apparatus, for all 
p ay 
2 tke tee ; is j 7 
all sorts of Clay. ® = a we kinds of Fancy 





Bricks. 


~ 
a iS wv 


IMPROVED ROLLES BRICK MACHIN Hi, 12,000 to 40,000 Bricks ier day, 


for Clamp and bilo Burnt Bricks. 
flola Manufacturers of al) kinds of Clay Crushing Rolls, Mixing Mills, Steam Engines & Hydraulic ene 







BOLF MANCEACLI HERS OF 


ia (MANN & OWENS’ PATENT GAS VALVES 


Supplied to upwarda of 
150 Gas Companies, 


Tue Most Retuiaple VALVE MANUFACTURED 


sieea from Sern to ds re 


ah 


a 


ta 
hy 






Mm AN alice are carefully tested before the Works 


Alt) 
MANT EACTLRE AS OF 


Improved (t4s-Hixhausters, 
Stean Engines, Boslers, 
BLAKE'S PATENT STEAM PUMPS 
Por Dar, Water, and Ammo al Ligaen 
PILLAR SV ALY BS, SEERFAC TING BY Is PASS 
VALVES, OU TSEDL RACK AND PINION 
VALVES, PHY DEACLEC MAIN VALVES, DSO S ALVES 


Every description of Pumping Apparatus, Hydraulic Lifts, &e , suitable for 
use In Gus-Works, made to order 


PRIOR LISTS AND PELE PARTICULARS PORNISEEDP ON APL LIOATION 


BILLINGTON & NEWTON, 


SOLE SUA NUEACTPTURE RS 


Je ysis, 





Tath Wav Raed and 
Minton Gis Valve 


Screw tnt (am Gas 
Valve 


Pag 





52 CROWN 


PHOSPHOR -TIN, 


PHOSPHOR BRONZE, 
PATENT FERRO MANGANESE BRONZE, 


BABBITT’S & KINGSTON’S PATENT ANTIFRICTIGN METALS, 
PLASTIC METAL AND WHITE BRONZE. 
LONGPORT, STAFFORDSHIRE. a 


Pondow TATE WTON & 68) 110) Canam Steet 7 € 
VOSINGTON AS OO Bt Pets Square, Manchester 
A OW MACLEAN, Trengate, Ghiepon 


JOHN RAMSBOTTOM’S 
PATENT WATER ENGINES & STEAM PUMPS 


Art for Thi boduupeas 


HOISTING USES, UNSURPASSED 


: Or Utne all kinds of bither tor 
a ve tra RS SIMPLICITY, 
FS. Towns’ Water Pressure PRICE, 


Where nvllieae nt Or for tretaet st bth dees 


Ngents 
Not th of J Vyaope 
a otland 1" 












ADDINESS dix 
SAYNOR ROAD, LEEDS. ¢-- 
bor Frees, shotdd pase the Wat cde sure, tadihe & 


power required 


_—_ 





HiGH PFPRISSUREA MARINE BOILERS. 


Best and Cheapest Means of Preventing Unequal Expanston. 


“ WEIR’S ” PATENT HYDROKINETER. 


OVER 4,000 IN DSK 


G. & J. WEIR, 


won 49, JAMAICA STREET, 
= GLASGOW. 


See MENZIES & PLAGLURN, Kea Stare, 
NewoaaTts on Trxa Wa REIDA OU ,h, 
Naw Lonpox strat, Lovpon, KU OA & It 
BROWS Wathaton boa, Livagkdun i 
HUGHES & COL, FULTON STRERT, DITTO 
W oS VON ESHEN, Feaixngn, Haxsuna, 
Agunt FOr ScanuINayLs & G aaa 6281 








Apply -THE KIRKSTALL FORGE CO, near Leeds 





Notidivosaa Ayana So 





heer sonsomeeneven 


4067 


Ships’ “Engine and Steering “5 eee 


ae na a Ne E  peTNN P OI a PAT ge Na BPE EE LT ch 
Over JOUO Vis ala have been fitted with CHADBURN & SONS Patent Telegraphs, Including 
all the ootcd Steamers in the World, also 200 Vosscls for English and Foreign Navies 





t Pea FISHERIES 


ji AWARDS 
*, 


| URN& Sna,>.. 
i Fogan® nv = SON Sp 3 
“TURES. AGG 
ENGINE AND ane — TELEGRAPHS. 


LONDON, PARIS, NE CuSST, AMSTEILAM, 





—— 







[SSS 


SUUND & SIGHT 


GROLRS INDTOATUD ht 
% Pes .0ONG & SHRED) Gowda 
Pear from 


Qatenne te Gkee wack Rha ¢a Beater 


= TELEGRAPH WORKS WATERLOO ROAD, sc 
ae 6), ANDe Hot ON QUAY LIVERPOOL. Lonpon se, rencuunch st 


HOG 


Stcel Jaws and Wrou, ht bron Sliding Bar, 
INSTANTANEOUS in ution, 
BIMPLE in constructlon, ECONOMICAL In usc 









ees 7. 





Wadtih hope al — 

ri fow thy Moan Pio 

youn (an dy dey don 5 

dam Kim day Plan ii | , 

fan Win thty Cpu a 

Gin Jlin $f by Than at 

Fam dddn dy hy dy an FOO, 

Pi Tyan quaebls acdgeated without tein. Che crew saving Pane bee rs gapeabt uned by ecrew aad lover 

Qpre Fe et coabvabopreet tony Poor the peta pecans mw teva Ospooed oni doom necator Ciotite gum the tip apis 

Nuuhh the wedth of the pawn, few aud eimple mata ports hot unike toy tout aforder therm & Wha news, 
toc,iom, hooks and Untches otro. amd durybhe workum. purty wrought iron and stiecl 


PATPSTES Wah asi doa db yee 


CRAMPTON BROS., 25, West Bar 


ENGINEERING, 


“STANDARD” STEAM BOILING NOZZLE 


The objectionable nome when boiling by ateam 1s entirely done 
many with, and the hwor Tleated 
or Baled QUICKLY, 


50/- 


PICKING, HOPKINS & CO. 


SUGAR, RICE ano FLOUR MILLS, 


ENGINES, 


Kast jo Road ‘Engineering Works Co., Limited, 


7, f 





_iseruewesty [Nov. 28, 1884. _ 







FOR 


HEATING OR BOILING BY STEAM. 


ECONOMI 
CALLA, and SILENTLY 


4 2 t Wo 2 8  4in pipe 
60'- 65/- 100:- 130/- 176/- 260;- 


NuMRROUN TFKTIMONIALS 4901 


ee es 


BOW, LONDON, E 
— MAKER OF — 


~ine®, Boilers, 


LINOoLnunM 
MACHINERY. 


LANDALE, 


- ro 


STEAM a WAY 


JAMES 


Engineer, KIRKCALDY, N.B. 


aor 









MILLWALL, LONDON, FE OF 
. HYDRAULIC ENGINEERS, 

A" HOLE MANUFACTURFhY OF 
Parkes's Patent 

\™% Portable Hydraulic 
<a Cranes, Lifts, and 





Hoists. 
| P. i. Duckham’s 
}PatentSuspended . |} 
Weighing ‘3 F bs 
Machines. W™WMgr,). .-.-- 


SPECIALITY 


LATHES 


AS ES SMITH & WILSHAW, 
eee) §=HALIFAX, ENGLAND 


Makera of all kinda of 


Improved Self-Acting, Sliding, 
and Screw Cutting Lathes, 


For kootor Power = har) 


“CARRS DISINTEGRATOR, 


Rogistered Trade Mark, No 6380. 


ui) 





i 
tt 


an ra 
oer el 
=. ae ie 


ue" 
m7 wy 
7 Nea) a Si Sach Piet 
<S le So Se 
aa _ Ses Wo. ge RS ee 


wate Se : | a 
tag og rh am . Sat ee er 5 a x at, 


pen ere 





AWARDED BRONZE MEDAL, PARIS UNIVERSAL EXHIBITION, 1878. 


PATENT DISINTEGRATOR. 


This Machine effectually 
pulverizes by the eoim- 
bined influences of pereus- 
sion and of centrifugal 
forev, Tron, Zinc, and other 
Ores, Asphalte, Artitictal 
Manures, Phosphates, Fire 
Clay, and many other 
substances It 19) also 
largely in use for the 
pulverization of Coal for 
the manufacture of Coke, 
Patent Fuel, &c ; and is 
very effective for miaung 
Sugar | 


CARR'S 


j z eer 7 i 
ee ‘ me tender i 
a e ae 2t a 
ay fa a keace to 








These Machimes are capable of reducing to a fine granular powder from 60 to 200 
tons per dey (according to size) of any untbrows material = Moichines made to order 
fiom ds anches diameter, to suit apecial requirements of purchasers, these sinall 
machines bere apecinlly ad. ypted tu the requirements of Chemical Manufacturers for 
Mixing and other purposes 

Nan Avert All Machines will m future bear the Registered Tiade Mark (‘Carr's 
Di.ntegrator) in three places—-s1z on Bedplate, and on outside Face of ench Cage 


A Cescriptive Pamphlet will be sent free on application to the Managing Trustee 
of the Estate of the late Patentee, ones 


Green, sHeFFreLD | PHILIP TRIGGS, Albion Chambers, BRISTOL. 


__Nos, 28, 1884.] rimming _ENGINEERING © & 








MILLWRIGHTS, ENGINEERS, FOUNDERS, & BOILERMAKERS 


£e wus SPS sae MANE TACTE RIMS OF 
t 1 ' » 


oa” ae Improved Steam, Water, & Wind, 


rL A Hpa.| FLOUR MILL MACHINERY. 


oe Ironworks: 


= WICKHAM MARKET, SUFFOLK. 


London Officos 


HALIFAX, 


LATHES © 


PLANING, SLOTTING, 
SHAPING, BORING, DRILLING, 








ALSO SELF-ACTING 
STEAM HAMMERS. 


Contractors to the British and 

1 ‘ au Foroign Governments. 4/15 
! 

int ‘ 
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28, MARK E, E.C, aes as 
peaaiincuines SCREWING MACHINES. ae Ff eg 
WATER-WHEELS| wes RS Ef fs 


of covery doscription upon the larpedt or smialh st seals 


Punching & Shearing, 


PLATE BENDING, 


PLATE PLANING, 
ANGLE-IRON BENDING, 


And atl Classes of Shipbuilders 


MAKERS OF 
OVERS'1OT, UNDERSHOT, & BREAST 
WATER-WHEELS, 


OC the beat and most moder constructian, ie cast ot 
wrought Trou, or of Wood  cateubuled te ntiliss the 
THAAIMUE power wAlbilde trot the stream or Keres 
Of wtrprpady 

MOAT have patterns of Liree and strong wheels for the 
heaviest work, and alan of dighter useful wheels of all 
forins, widtha, and cHameters, from whieh cuny require 

ment may be promptly met $77 






Mh kis | , 


lt nit 


it 7 


and Botllermakers’ Pools 


Babes : Sen 


rs ‘a 


Ua ae 
== 
Wl ae! ag an on 


et ns iy H | 


Picces armed fall prcartecudere ane ecpopdrecetoon 


mr. Orvaughismen . an Wood! 
. Engravers on Wood 


























if 


: ) , PMs ESSEX STREET 
' bo Esvivaves5 STRAND - et 
& ON APPLICATION / AG EDO NE 


SLAG WOOL 
 SILIGATE CLOTH *« 


Incombustible. 
Best, Non-conductor Extant. 
Kasily Applied. 
Removable. 
Re-applicable. 












CARRICK & WARDALE, 


Redheugh Engine Works, GATESHEAD. 


IMPROVED SINGLE & DOUBLE 
Rf. . ACTING STEAM FEED, BILGE 
12 and BALLAST PUMPS, 
| AIR, COMPRESSORS, HYDRAU 

LIC PUMPS & PRESSES. 


The Steam Puiips as dlustrated are, as nears 
as possible, incapable of being choked, save witl 
hard substances, and mworking it hag been four 
that shavings, waste, corn, sud 
coals, &c, puss casiy through 
whieh renders thet cuanenth 
Bultuble for ballast pumps fo 
ships 

They are dargely used at 
Chemical Works, Brewers, ad. 
Where o dinary hfting valve 
pumps are readily choked, ard 
by Railway Companies for 
supplying water at waterme 
stations 


MAKERS OF EVERY 
DESCRIPTION OF 
CHEMICAL WORKS 
MACHINERY AND 
CASTINGS, HYDRAULIC 
MACHINERY, &c. * 
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med PRICTS, RNTIMATES, AND FULT INSTRUCTIONS [REL 
om ON APLELICATION TO 


oD). ANDERSON & SON Ltd. 


PATENT FELT MANUFACTURERS, 


sal Neg ees ys 10, london Street, Fenchurch Street, LONDON, 715, 
Pie civawine Apulicntion Broamielaw, GLASGOW, and Laqan Felt Works, 
of Miifente Glo BELFAST 


GAPELL Double-Power FAN 


(PATENT), 
THE MOST POWERFUL YET MADE 











eae tc 


im” Waa See Bagiiec:, Fubruary loth, 1554, and Tests of Mi 
m1) OW Cranne, C hy ie Mateh 28th, PSS1 


Ap i SNA I] J LIGENSEES FOR THE NORTH: 
Nie AR. LLOYD & CO., 138, Steclhouse Lane, 
ze: = shi ie vet Wf | BIR MINGEAMI. 


Avan ANb Mintasny Woke, Darleston, ded dui ‘Drv 
Bins fo reply te youre of the 2tthy, (he Cartiru 20 ar Tass 
had of vou ds workin, satisfactorily and 1 dotnyg quite ax anit 
_- Worth asthe tan “yt replaced, anid fakoag feas poteer to drive it 
yours teuls, F Simpsox & Sons’ 


From S Nentuweon & Ros, Viaduet Loundry, Pimmungham ' We have anuch pleasure in testifying te 
the cveelant manner in which the © Aluih Fax works which vou supplicd te uk some time ago | Although a 
Jurger dan than we had previously im ume, it tikes cea aferadly fess porter fodrnvc, while at the samme tune we 
get adetter and morc uniform blast, asd ban we do not deve up te epecd 4,9 








Agents fot London and District 


Messrs, HOPKINSON & PRINCE, 15, Walbrook, London, &.C. 


ENGINEERING 


THE STEEL COMPY. OF SCOTLAND, | “~~~ 


LINE TrED. 


(SIEMENS PROCESS). 


150, HOPE STREET, GLASGOW. 





PEA NUWIEAOCOTURERS OF 


Steel Ivails, Plates, Angles, Beams, Bars, Hoops, 


10¥1 


Forgings, Steel Castings, Blooms, &c. 





x. && VW. BEARD MOR A, 


PARKHEAD IRON and STEEL FORGE and ROLLING MILLS, GLASGOW, 


CONTRACTORS TO THE ADMIRALTY AND FOREIGN AND COLONIAL GOVERNMENTS 


ANE FACTERFERE © 


STEEL PLATES, SHEETS AND BARS 


Process) camel 


PLATES AND BARS 
BOLLERS, BREIDGES, 


cain, ne mas 


LRON i3sIFHHTS, 
FOR SHIPS, 


ret Boils spcctal Patina bine 

an nN 

BRANDS aa : : 
AND SN Si 3 


Staal Kieel steq] 


nt FOR COMBUSTION CHAMBERS 
Boiler End & Furnace Plates, Flanged & Welded, Special Steal for Ant! Collapse hines 4 Welded Tubes. 
IRON AND STEEL FORCINGS OF ANY DIMENSIONS FOR MARINE ENGINES AND OTHER PURPOSES 


TRON ANT SPREL CRANK SHAETS OF ore MANUEL PACUPURT 
Adi NS Tovenr op PUPP & BON ’ 

London Fi, GQinta Vactona st, Peo WoO MARTIN | PPanebae , bBlogote cea \ "No It Wolh ROMS fo? 

Rewcusthooon Pyne Wan KRGETSES Antwery Capt KAAN 

Dit tise, Oy, Deora ll Stra ot Tok Bt PEER | Reotberdaia, Wy illemak ade No  Postyvande cht RG& Co 





FORSYTH, MILLER, AND CO., 


BROAD STREET, MILE END, GLASGOW 
IMLROWV Ic D 


Malleable Iron (or Steel) Casting's. 
Hydraulic Cylinders, 


Spur Wheels and Pinions tor Rolling Mills, and other Heavy 
Custings up to 6 Tons 


London Office: Crown Whart b, Upper Thames ot., E.C.---GEORGE HATCH, Agent. 
To which Small Patterns toy be sent 


Agents for Sweden and Nerwiay TL VNDER A LARSSON, Now dnamd Street, Birrunehar 
Agent fart 1 Labtac @ | Gakithae NE , ANTM Ty Paris, LJ, Tenth he Nl lta, Vina hd 









( he 


Engineers, Millwrights, & Founders, 
MELKSHAM, WILTS. 


J 


Lol 


LOAM, GOAL, OR BLACKING 


AU yey pagtustl a 
y . ' if . Be tie eee aes aa i 
‘ Way" a ‘ Som” 
wh, ae " 4 te 
all ‘ ee tt ates " Ay " 
hn sab eae AR AMOTG Ee idl 2 Pa bass a = Sry of 
« We le 
’ nj) Fo 4 R “ ae 
H ‘ 
¥ 
. 1 oa 


4’ ft , l0cwt ,, 
~— LARGER SIZES FOR MORTAR, LIME, ORE, &«., ON APPLICATION I 








OVER 13,000 SOLD. 
SILVER MEDAL AWARDED. 


EJECTOR OR STEAM TRAP 
RELIABLE APPARATUS KVER MADE 


CAN BE APPLIED TO 


POSITIVELY THE ONT 
Salistactlon Guat anteed 


Simple Cheap 


Stoun io,ine bapa 
Savas broken Joints, broken 
cylinders, broken pipes 
Absolutely rollable 


Unsvarying 


VAUG HAN & SON, Roya. tronworns, WEST GORTON, 
Contractors To HM Nh MA N CH ESTE R. 


London Agent JAS KEITH &7, Holborn Viaduct Belfast Mrasis PATTERSON & 8ONS 


Cylinder Heating Pipes 
Tickcta Heating apparatuses of all binds 


Valve Cuan,s & , &e, ke 4560 





7 A, * SPENCER & CO, 


3, ft pan, Scwt Rollers £17 
AT 


: STEAM TRAPS 


Nee 
VAUGHAN’S PATENT WATER 











Steam Hammer Pipca nnd Cy linde r4 


[Nt PPERMPNT] 


(Nov 


Clyde Tube Works, 
GLASGOW 


ANI 


COATBRIDGE. 


—-— oi 


28, 1884. 7 


= Ean, we nee ee 


ENGINEERING & METAL ener. EXHIBITION, LONDON, 







Exhibit 





Addiiss 


‘Lap-Welded 

















eT ini 


ANDREW & JAMES STEWART, Limited 
WROUGHT IRON TUBES OF ALL KINDS 





KOH 
“Cias, Steam, Water, &e, 














“THE WELDLESS STEEL TUBE SONY. 


ICKNIELD PORT ROAD, BIRMINGHAM, 


MANUFACTURERS OF 
BOILER TUBE 





PATENT WELDLESS STEEL TUBES 


For Boilers, Hydraulic Prosses, Ferrules, Boring Rods, Bushes, Shafting, 
Couplings, Spindles, Gollars, and other uses. 


TRADE WELDLESS MARE 47 


JAMES EADIE & SONS, 
anon TUBE a RUTHERGLEN, WEAR GLASGOW. 


Batablished 1832. 


LAP WELDED IRON BOILER TUBES. 
LOCOMOTIVE ane WITH COPPER 
ENDS, 

GAS, STEAM & GALVANIZED TUBES, 

STEEL TUBES. bine 


London Office: 185, rENCHURCH ST. 


SLACKS EMERY WHEEL & MACHINE (0., Ltd, 


LIME BANK WORKS, 


ARDWICK, MANCHESTER. 


Ronnrt Luxe & Mou arorp SPunc eg, 
Manat» Larcetors 





Pasinn eee 
gs kage 








— 


Attention is invited to the New 


eee, lmproved Tool Grinders, 


RPECIALLY 


ADAPTED FOR ENGINEERS TOOLS, 


These Machines are minde in sly mes, and are con 
fidentl, recommended as beng much superior to an 
ordinary grindstone — grivding more rapidly and 
lmparting a much better edyo to the tool 
Those Machines can be fitted with wheels apecially 
*  gauited for Brass Finishers’ Tools, and algo for Gruuding 
gay Wood working Tools of all kinds 
my. 6 Catalogue, with Illostrations of above and of many 
Swsce Universal and Special kintry Grinding Machines on 
2 . application 4300 
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rps alloy jean higpivyed biwet hard furabla qd sting asm) t ateol pommeiy a Logutifal 
golden colsur whan mele! ft poeduocge soul castings cf Mie grad dt cam be 
furned bot and colt gud takes a very Ligh pallet Wf A 
Saga apa! 


ee -_ 





BYNG STREET, MILLWALL, LONDON, } . DHITA MITAS Th BRING LANPGKIY 1] kup 


FOP Adi RINDR OF 
MANUPFACTUREN OF EAE re eiew 


CORNISH, LANCASHIRE & VERTICAL BOILERS TA ME Pr 
EL 





IN IRON OR STEEL INCOTS, Berea OAEENS, RODS, WIRE 


Tar Stills, Steam P.ns, Jachet Pans, Shoote, Hoppers, TANKS, CISTERNS, de Dp: ALE XAN DEE-F Dtiox, 
PATENTEE AND SOLE MAKER O} 110, CANNON &TREET, LONDON 6 


BEN eee 
BELLAMY'S PATENT HEATING 2OILER, |THE DARLINGTON STEEL & IRON CO., Loo. 
FEC TE IC AT, BHSSHMER STEEL RAILS trom 10 to 84 Ihs, per yard, 


STEEL AND IRON FISH-PLATES, 
ENGINEERS MAN a nee at See ene. PATENT FLEXIBLE, CLIP, ANGLE, AND OTHER SECTIONS. 
Foeru deseniplion af Bynamo Machines, Arcoand Incandescent Lamps, Flectow light 


Fittings, Colliery and &#atway Signaling Appooutus, Electr Stop Motion for Machinery , ~ - ROLLED STEEL SLEEPERS. —— 


Tomperature, Pressure, and Water Height Alarms, Elvetric Betis and Indieaturs 
ELECTRIC LIGHT INSTALLED IN SHIPS, WORKS, & RESIDENCES. |qraqee PRAM RAILS, A SPECIALITY. 


Telnphons Gog Erected and Mamtained ; Oolliery ae Relway Sivmads Supplied aud STEEL ANGLES, TEES, CHANNELS, 


vital Special Apparatus Designed and Mado, Inpttn ng Uundur tor Liec ted 


WEEDON & IRISH, ELectric Works, SUNDERLAND.” BULBS, and BARN of other SECTION S, 


Tor Shipbuilding and Constructive purposes 


Guaranteed, 1f required, to stand the Admiralty or Lloyds’ Testa, 
HANNA, DONALD & WILSON, | 82" castes on aur pescribrions, 


pNorNms a TRONTOUN DEI, | Act ao [LONDON 5,VICTORAST WESTMINSTER ABBEY.SW 
Abercorn and Abbey oe Paisley, N.B. IGE \MANCHESTER 27, CORPORATION STREET, 


LONDON OFFICE 9, FENCHURGH STREET, EG Mcussrs BARNINGHAM BROTHERS Agenta NEY 
Makers of Caat and Wrought Dron 


Mihers of Weretreld, €: t) Tren ww. ra SG@> 
Wata ‘Lowers vid ‘baok:, Puriyuay ciel Stee] Daidce- fai Wine Dock — AT EL, 


Machinery for  Tnberation anal Cog ols and Ploch Geute-, © ast srid MANUFACTULFR OF 


Soworage Wank, Donble Faced Wrong ht tron Cylinders don bow High-Class MACHINE TOOLS 


Shae Valves, ‘lurbu Wotes hither Of Dardis, Docks © utes 
Neer ee mae Contractors for Pacatron of Cease FOR PNOINE PERS, SEIPBELLOE KS, 
BOILER MAI his, Ac &e 


Fexpeasnn aNd Di ate Ns on aud Water Word wand dren 
Special and General Machine Tools of 


NE dare ATION p alias ie ate 
(rr morn in £ tt 
pa paparee’ zen tie lanzest dimensions 
| , *.& Contractor ta the Flritush anef fore ron Govemmenta 


cue 
ne AMT i Big cies ts eh : Se idawses ~~~ HIGHROAD WELL WORKS, 
rs : ol on ih sO EATS ~ HALIFAX, 7 


MACDERMOTT & GLOVER’S 
Patent Percussive Rock Perforator (Improved) 


LOR TEANEE EAD GH BOON? A 
IN FILN Te’) Teooctkn. 

FOR MINES, QUARRIES, ANO COVERNMENT CONTRACT WORK. 
BS Tate of Ponetratran am Ceramite To to 2 ae dren per minute 

PRICE © GO COMPLETE 
. FOR FULL PARTICULARS APPLY ‘T0O- 

4 GLOVER & HOBSON, Engineers & Millwrights, 
ALBERT IRON WORKS, 







































7 te im re meee 


vel Fry Ue =A Vy a t 1, 1H tH eet 
: 4 (i , i. a) i bya b 
Pit ine 1 : 


aol <3 ~ STLJAMES S RD, LONDON, S E.., Sole Manalfacturers: or to 
. ( i dl LE ; i| 1h : Mae fe ose M MACUENBOTT, 25 % 26, PUDDING LANE, LONDON, EC. 7° 
‘e: He ub a op 4. MM h ee . f 't ee ,. sie TELERPHONF No 3 4664 NY AM bor anal aay lec wer iwatl atu toed Fo bey Rerun on Wath 
IRON STORAGE RESE RVOIRK FOR WATERWC RES 1174 The PMPROVEED Parent 1 rawr init 










: GAS 


Wave xeeoeed Beatimoriaia frou fare diage peat all Peudos INT ! : 
KC ; N SIMPLICITY, RELIABILITY, A ~~ 
LOW TIRST COST & ETFICIENCY 4 ae ms 2 x 


are Cartils Ft 


PATENT UNIVERSAL SHOE MACHINERY, if 


Aw) Zan Woorers ita 


INJECTOR. | sits, Aol 


Works equally well non-litting or lifting, with} “Cries! , BIRMI CHAM, Si " ae 
High or Low steam pressure, with Hot or Cold 


Water. HODGKINSON’ S PATENT 


Forces the water into the Boiler considerably My han | Ni aker. 


above bolling point, thereby increasing the dura- 
THE BEST, 


bility of the Boiler. 
IS STARTED BY SIMPLY 
SIMPLEST, 
AND MOST DURABLE 


TURNING ONE LEVER. 
Yet Entroduced 


Successfully applicc to every des- 
cription of Furnaces 


=) HODGKINSON & CO. 


LIMITEHTD, 4o'hs 





STEAM JET ELEVATORS. 
UNDERGRATE BLOWERS. 
TovoTe’s SELF-ACTING LUBRICATORS. 


Reforences, ‘Lestunonials, and Mice Lista on appheation to 


KORTING BROS., 


TOON CRS AE TEEN EET tie e ee eereR. wn (ORDSALL MACHINE WORKS, MANCHESTER. 
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ic Packing - 


Lindsay's Patent Steam § Hydraul 








TH the best for Statiomury, MARINE, and Doow not Cord of Wear the Reds — Is onsily 
Locainetive Brg ren Puhed : 
aay, Int} ik ena: Puen te he ‘Ta made i Kings oxarth, to fit oach box i e \N i 
: ‘ ea PyUOtN Gs BL Ae NT Toa p Tight on longest \oyapow ‘ hy ith 
i Taal of the Softeat Material 
yw Je Sulfa estar haul requires ng Serawing Ly wuituble ale for Atr Pumpe, Cireulating ii lk 
up When Bngince are work ig Pumps, aad Stern Glande 
Iu ordering please send diameter of Ruds and Glands 
For full partiulars and Copies of Tostunontals apply to Liv erroorn ffi For Textile and Ohemical Manufacturers. 
Accents CLARKE & COCHRANE, 25, Cormthisn Buildings, ; Engineers, Contractors, Dyers, Paper Makers, Millers, &c., &c. 





la, South Castle pet Oh to the Sole Manufacturers, 4477 Aluo for 
STEAMSHIP, RAILWAY, TELEGRAPH, Agricultural, and other Technical Purposas, 


Ar. ovelusively and uctuall), MANUFACTURED BY THE 


NORTH BRITISH RUBBER CO., Limited. 


Manufactory CASTLE MILLS, HDINBURGH. 
WAREHOUSES 567, Moorgate Street, LONDON 4G, Charlotte Strest, MANCHESTER 13 & I5, 
Oswald Street, GLASGOW You! 


India-Rubber, Gutta-Percha, & Telegraph Works Co. 
WORKS : SILVERTOWN, ESSEX.] «imrrep) [MANUFACTURERS OF 


NTU E ANT SUP EN DOE UNE fC otetraetorn de tha Lorde Colmaiadonor of the Admuraltyt Kyaw lal Quclity to iemlst the 
atuuf Mineral oll at Hoh daewoo tan Beet Bisilecs avril Baaring springs Salve for Matine aud Laud Layiies Wheel 
vice Cyliucern Donect) oo Ahad Gorband Toby Gate Cehwen Moony « 


Steam Pum ps, Steam Engi nes, Steam Wi nches, VUE ANTBRDD INDOEA Tet dua : AND CANS AM HOSb far uae tn the ligpias Buco Hows with Spiral Wire for Puig 


foe Fosap tive % (onbletinda aid Bapavaay Haak for shape Tas 


Steam Dryers, Steam Traps, Steam Reducing [" 8 (188 tote tether sar Causey we nurse soe with wlll Kubla Core Wasuens shige of 


V | St m p if 1 A t f B * | Aitkin Fu saber hey Pradiy Stham lacking (Pubri ated Cotton will Todi Raber © ara) 
VULEANISED INDE A RUDE TO MAC UINKE BELTING 
a ves, @a ur! Ying Dpara US or oO} ers, NUL ANIBED tha Ma npan Bh ads not hate te injury by daunp et wie 
, a GARMENT FARR A an (root afta deal ” The awaelie rn of Droypical © byytmbase) - Waterproaf ( oubx Cryin Ley My uf every 
v W ater E NP Nn es an d Hoists for Wa rehou ses Vomcidptten  Wutttpivol Hate Ueliatts hue Mirage Waterpro heeting fou Hospital Dis nig Giemien thttedt with Viyie wins 
: ludia rubles @ ollata nnd Cutts Ate Pioof Bole dollowa Cumdshona  Uathe Dafa Delta Gis tlage &¢ Water Dioula ( umhivns 
Voittlen a FRONTED (not atlec ds! by Viorgaoor Wvidro hlort wr Acoti Acid) Dlutugmpht Arg let, ppeakiu, Dubus Mout 
Pia em Ac Hitters Cells Klioet ail Hod Surgteal Appitanesa 
COTES TIP eey Fuk ban Bhdtanny Waseda ta Ser fe Me 
Ryan biog eta 


PPP RGHAEH CAT bt deedin ethan ob tutte percha Sutaaapieg Purl teagayrreneta aspecl Seagal Padkegtagel Troeerdaf ia, 
intel Uustriunenta Ratlway Hook Midis dattoy Celli di baaaph Dostrimaita, Paasonger ood Guard Toatimaienta, Alario 
3 Hells Btclem uf oll kon ls 


TORE ER Yecs APP AMA TUTE a sumed bey the Peavy ee of dds gh Sattar Ulite d rtat w &e - Ad ainijplota By Itand fob € omst Dyfanseee Wot 


t awe nil fhe date t biapaevedaenchs beng buatteries & Kr 
QUEB LC ‘\' OR KS BR A D ror D. Helo Manuf tuirds of dbo PVEE NS LEC ANCHE BA i UPA oot lay EE MO Geegaeial Dodt OMe As 
’ WAREHOUSES 100 Cannon Btreet, Landon 4tisd 


Works In France Persan Berumont 














LONDON OF FICK: 387, WAT.RBROOK. tn [- 
Brit] FOSEPH TOMEYT & SONSHS, (1553 


4 2 A if 
(See Lllustrated Adcertisement Notcaher thy puce ) MANUPACTURRAK oy BUREKA 





Divo Claseer will land @ praia of T 200 1ba per square ing and do not chuunaa colour or becotiies fiat hy tse 
ALAN! FACTO RERA TH Meg cae yw COV AN MNT Lenin AND Dontia@omiath Of ATP Tatton 
thrra woolly to Mowe Kegon & Fosp ifthe Patent btatiedte) Wat or eras Ge) ain 


THE MANOR GLASS WORKS, ASTON, BLRMINGHAM_ 4343 


MULLER'S 
PATENT CAS CENERATOK AND 
CAS ENCINE COMBINED. 


For power du nll plaga where (om 
(dos cutiat Las bind 
The bhagite inakes Che Gas by whieh 
(tO Twaki | vesry 
Rend fir Hltatrated Catadloyuwe by 





THE PERTH GAUGE GLASS, 


Wieruted te stun! upwards uf 1600 Iba prosiure tu the #uuare aac, 
unl die qe reat sata etlor ol teu yet lure 


Theo Medals have been awarded tor the above mentioned quyalitie: 


JOHN MONCRIEFF, ™ 


North British Glass Works, PERTH 





MULLER’'S ALPHA | 


PATLNI | 


GAS MAKING MACHINE. | 


(ae prodiod without Hi or diewt 
For Lightitye all yp wiew where ¢ onl 
Chas ds wihobtaruebile 


bhata Pte SO bipdte add alaiye 














7 Prices, 16 CUINEAS upwardy | Sed Hot OMETERR BIRMINGHAM 
IME FOV EID Mu Aine Midtor a fibre fe gus pdlde 41 hu} Mulie. as Alpha Gusbereitiunys Maschine Mdgutnos de Mull rp pard Awacer gua 
Ells grostutt leo ge mune fou ct gana! Krzeugt Gascbne bewer uid ohne Wit « t Wipro? 
clialada bth omard hoe date toe Les en fon Frlen ble wun Orton au dene ker Pioskuce age gt fuga ad emtor 0 4tras 
tr dia bon ne pout se procured di gie ce | hablengas au Ualen tet pm ubambear dagcee en que ae ym da 
sboatlan Flir de btw OO Wenner bTuprorci oaks pied vurkbaa 
Tyjan de ba We Peet at bewue | Tiem 1b Gunso aad dart ber Dip ode LADO ri lieron » disde 
B Frigg yartla de MW yunres | Maller s Gusereevyer wid Gas marine Fredo a purtit de 16 gustan 
Gondrafew) de yids ef machine il gue reuse were anigt , Heneruder de yas toadedy cam dent mdyec tee 
CAN BE USED WITH ADVANTAGE IN CVLRY ENGINELRING WORKSHOP FOR Pehle, atte { Kraftisanhius fli Gale olue Gas fab de gus patente cdo Sidivr 
Maodisse to trice yet date lem andtaite | oth Maquina torv pare todus los puolon ci 
wu lou tea pou gay de chal bow Iie Muachine betultet das Gue welthen ‘iene lam} gaew dle carbnis 
0 - ——oa Iu se puekuit legac qui la uel en |) aie in Deweyung setat tae ee poatuce ¢l gar gu lap We 
Maui yeuie dl Prataverwichnisse auf terlanuyon att se et ies — 
Demender tea cataul y ica Mkustres uf basldhan ron Pabtrae cutal yor duslradua a 








Hol MUPIRR HIKRMINGIHAM H i MUELRR BIRMINGM AAT iv bo MULIP RR WERMINGH A M 


CUTTING 
RHYMERS, 
Twist Drills, 

Cylindrical, 


Spur, Bevel, 
Worm, and WD. Oe Oo. 
Scroll Wheels 1,-4651,£900. PAIRS ~ SUPPLIED TO INDIAN RAILWAYS 
Andarcadayt dtor | 4tSO $3£285,05522 PAIRS ‘AL \ \ °\) FOR FLANGE RAILS, 
All kinds of Er cane an ed \ ~~ 

Parallel | | 
Milling. Saar en 


Se D-O. anv D-O-M 


eee rei PATENT TRANSVERSE CAST IRON PLATE SLEEPERS, 


For any Gauge and for any form of Rail, without Wooden Keys on any perishable part 


SMI I Gj ee CO V BNTR Y AS In use on Guaranteed and State Railways In 
9 COST IS LESS THAN INDIGENOUS TIMBER 
Nov, 1581, Vol LXVIE, p 387) 


(Vede “Minutes of Proceedings of the Institution of Cid] Fryguieers,” 
GREASTzTr FROnNnN WWJ oR Els, F PORK PARTICULAHH APLLS Iu 


ORDSAL LANE, SALFORD, MANCHESTER| MESSRS. THOMSON & BROWNING, 


3, VICTORIA STREET, WESTMINSTER ABBEY, S.W 
MANUFACTURERS OF PATENT, SPECIAL, AND GENERAL 


AGENTS TO THE PATENTEES. 
LABOUR SAVING MACHINE TOOLS, D.E-. ae IVE. 
Vertical and Profile Millmg Machines, Twist Drills, &.) = 230,000. pairs SUPPLIED TO INDIAN RAILWAYS 








Face & Spiral 
Milling 
Cutters, 















Toy Fee ee mop 


, 
TWIST DRILL8 ARE ALWAYS IN STOCK AT THE WORKS. eT) ot7h 


[St PLEMENT] 


_ Nov. 28, 1884. | 







50, 57 & Gh, 
HIGH STREET, 


AND 


" Helvetia” Loathor Belting & Laces 
LBATHER FIRE HOSE, 


‘ump nia Hydraulic Lonthers &e 





FRED™ M. MEAD & CO. rs) 
PATENT “HAGLE” 


STEAM PACKING. 


Self Lubricating, durablo, and of low price, teh Loce 
motives, btoam Haniwuera, Mining Pumps, &o 


Office: 65, Watling Street, 
Wokks KENNINGTON Roan, anni: Su 
AND AT PoILApaTPInaA US A BHYO 


JOHN CRAN & 60., 


ALBERT ENGINE WORKS, 
LEITH, 





CRAN'S PATENT 
SIGNAL WHISTLE 
Fok 


41 Steamers & Locomotives, 


Any varnty of notes cin be 

! MR Castine tly sounded and sipnals 

thereby transmitted with case 
and fuctlity, 








Simple Effecttve Cheap 


THE BEST WHISTLE IN THE 
MARKET deus 


Prcces aid 





[pplication 


VULCANITE 


Hanuonre Inpia Runetk Comr Co, 
F WINTER, 
138, LONDON WALL, WOOD STREET, E.C. 


EBONITE. -: 


HYDRAULIC MACHINERY 
OF ALL DESCRIPTIONS, 
PATENT GAPSTANS, CRANES, &c, 
FOR DOCKS, RAILWAYS, GAS 
WORKS, WHARVES, 
WARELOUSES, AND OTHER 
PURPOSES 
ENGINES, BOILERS, AND GENERAL MACHINERY 


W. L. WILLIAMS, 
2, WESTMINSTER CHAMBERS, 
LONDON,SW #8 


GREAVES'S BLUE LIAS LIME 


And PORTLAND CEMENT. 


GREAVES, BULL & LAKIN 


Dolier the above and Roman and Lisa Cement to 
any part of London by bout, rat, or cart, and to 
évery part of the kingdom by rall and boat direct 
rom the ir 


Stockton, Wilmoote, and Harbury Works, 


Chief Offices: WARWICK. 
Depoteas WORCKSTER WiILAKE, BIRMINGITAM 
18, SOUTH WHARF, PADDINGTON, W 6170 





Loxpon WaAkEMOUSK 





ENGINEERING 


SE NORRIS 46D, HE PBURN & GALE, Limited. 


TANNERS & MANUFACTURERS OF 
LEATHER MACHINE BANDS, HOSE PIPES, 


WATERPROOF PUMP LEATHER, 


AND ALL LEATHER ARTICLES FOR ENGINEERS’ USE. 
LONG LANE, SOUTHWARK, LONDON. 


LEROWs 
sedabig PATENT NON-CONDUCTING COMPOSITION 


For COATING BOTLIHS, STFA PIPES other Steam 
Heated Surfaces To prevent the radiation of heat, wave ful, 
Jnocreago the power of #tinra, and keep thi wtokte bale and 
cnyome room cool EP WILL AT ONCE SITOW A JJ Ah, 
IT CANNOT CATCH OR COMME NTOATR bib  Caed ly 
TEM Goserumentaun the Dach Sarde &e , ato Threw Peters 
covercd with this composition, will do the work af four not 
covcrod Bins be geen wheroat has been tno use for twelve 

and fifteen yrark  Katuratos given 45. if 


F. LEROY & CO., 


Gray St, near Philpot 8t, Commercia] Road, LONDON, E 
Gnfhth Street, Lower Troughton, Manchester, and Sonth Shere Road, 


2 


60106 





and 





Catouhow! on Tyne 





WA... BER BEE L.D’s 


FOSSIL MEAL COMPOSITION 


(NON-CONDUCPING MAIDLRIAT } 


FOR COVERING BOILERS & STEAM PIPES. 


Brought outan T8708 oad already by mans theusands of Khe un users allover thio world 







ye Man; IWO MEDALS AT AMSTREHUDAM FNHIPTIION According ta tests oiide by Afr bo 
KC dart dhe enamel tata Gioneer one owt of boned Meal on qeomit om applaud te 

we ze Ntoun dapca which mie expomcel fo the westher, amt werkapp, des aod wiht all the your 
‘, V'ooround walbdaye Toto 20 tong Of beat Webb Steam Cou treed aa dane spoant tia dy 

W. HL Mw deoverumcntin the Dockvurds, Ac afler HE CE NT trial in competition wath all 


Sec Report af Tira iu asane af Scpe 41st, 


alter Caye rings tidedd batdu rte 
21 ae STREET, LONDON, FC 


A. HAACKE & CO., 72, REGENT ROAD, LIVERPOOL. 


SoTR AGFATR —lLor South Waka and Moumonuth WoW Ct 1 IN, ? G. 
Jor S:otland GORGE REA, 


KEENAN'S 
PATENT 
NON-CONDUCTING 


PAPIER MACHE Ra 
MATTHEW KEENAN, 


iO To MANUFACTURER, 
ARMAGH WORKS, TREDECAR ROAD, NORTH BOW, LONDON, E. 


JOHN OAKEY & SONS, 


GENUINE EMERY, HIGHEST AWARD 
EMERY CLOTH, _ fhiladelphia, 1876. 

Wellington Mills, GLASS P APER, 
LONDON, 8.2 BLACK LEAD, &c. 


POTTERY & ENCAUSTIC TILE. 
_———= MACHINERY 


WILLLAM: BOULTON, ENGINEER BURSLEM, STAFF 


“An 


and 


Carcilf 
bond 


sedor Road, bagth, 
+ Queen Stre ‘et, (al weurov 





Por covering Steam and 
Liquor Boilers, Steam Ooppors 
Pipes, &c 


Tt prevents the rudiation of 
heat ind condensation of steam, 
and effactaa lirye Kaving in fuel 
and Jabour Ttaatheontiy Con 

wamtion Det aflacted hy the 
My ‘anther or Wat, and is the 
only effectase ven couductor, 
Tt adheres te vorsels of evory 
Bh gs aud at every pu Htout, 
without any external casting 


REGIS PERE: 





6017 








520h 























BRIGGS BROS. 
(Lat! Joseph Brigpe, Luginesr m TM BN) 


MENA Patent TUBULAR STEAM & HYDRAULIC 


PACKING MANUFACTURERS, 
Maltby Place, HUNSLET, LEEDS 


A isthe Canvas Packing having Tubnha Core or hing ’ 

i Cis the wire gang for strom theming purposes 

D isth: poston rod Eas the cylinder cover the 
gl ind 





XIX | 


WEBB & SON 


Pilg, ongers, 


GLOVE AND GAITER 
Leather Dressers, 









12 First-Class Medals 
AWARDED 


Combs Tannery Stowmarket, 


Price deate aa ferns om applicatten 


TUCK’S PATENT PACKING 


For Bteum Fogines, Ludi: Rubber Valves, &c 
TR ADR MATUR 


TUCK & CO, LIMITED 


Dey tu ey pffetithonm ba tua 
averse?) Tinie Mark whirl 
fu future ow, | apy ow Wye 


exchiengthaf TICK A PATAN? 


(AUarad tol 
fibeet Tula Thatder Paster 
Bose Tubing Bandi &e 


Contractora to the 
Atcimuralty 





8O048 
LONDON 1G, (Cannon ®p FC Liverroon 4? (nar gu 
wT CAMDIFE 103, Bera Docks Works LAMIRTH 





eb rigie=™ ROBSON'S 





Zl, GRAINGER STREET WEST 


SEWOASTDR ON TINE 


ORMEROD, GRIERSON & 00, 


St. George’ s Ironworks, Hulme, Manchester, 
fine tie lar at asscrtusant tithe (rut of 
PATTERNS OF SPUR WHEELS, BEVEL WHEELS, AND 
MITRE WHEELS, WITH TEETH CUT BY MACHINERY. 


Algo Fly Wheels Driving Pulleya and Drunw oi | 
etipplicd Bored ariel ce ff rogtiured 


t Rar yo apy!) owticn Alma Blwtiifartire wo ocfl Tilast 
Ihtry Coded mi toc tloett date Pip ia ft Stal nary En, tie 
wis eh nile rh Mull Gantiny Litres oma | Dura bile & 


Loudan ttice 5h, WESTMEAST hk o¢ Ae HH 


VICTORIA BTKELT, & W rus 





STEALRET ES IME sist te 
HICH SPEED AUTOMATICALLY-COVERNED ENCINES 
From 4 to 250-Horse Power 


round geartcutire apy dy te 


HENKY COLEY. Mansion House Chambers, 


Tt QUEEN VECTORIA STLiiT bt roa 


MECHANICAL 


BOILER CLEANER. 


HOTCHKISS’ PATENT “4 | 






saeda 


From Mesars, SPILLER & CO, Cai diff 


stk Wee have fouach yorir de niet Che ea, that we 
have had ou Crud ono ome ob our lo der far the pust 
threo auonths, antisfietory, waned yo stioulel he pad of 
your mcotit Youwal phase fri sbu with Letarates 
for Axi. one Cleaner oneach of Thro New Botlere ” 


HORATIO NELSON, 


Sele Aacnl tur Gacal barfain anid Belin, Ao 


90, WORSHIP STREET, LONDON, E QO. 





ro 


“CENTRIFUGAL ‘PUMPS 
PUMPING ENGINES, 


For Docks, Circulating Purposes 
Salvage Work, &c. 
The ehanapest utd miost Ffberout Pram or the Market 
From Newest and nit Iroproved BE atte tts 


SPeCraAlitinn  (atrifugal Uuinps babble, Mace 
tery, taather Dressing ofachamesy Py eraulie Daren 
wed Pups Lisdeedic Crane a, Accutmulatyra dbs 
Grade Misetters Lifts of all hinds 


DRYSDALE & 60, 


BON ACOORD ENGINE WORKS 
GLASGOW. 1 


WA PTER PO w rE R. 
Orden Bleetria fight of Decal Teas hetine 
ay i} 


HP) of toa daeet Me Noor aut 
fcr ee fad Pick he tty 
In 















iy st 


i ai, 


nog sh 


Msi, i 





{1itiah Maker 40 


Cali t the wel 


G L HET,  AnclolibRoUnOnY. Rrige Englane 


PITT pd 


8 See 
eo ae ee 
Piise Me 
ro ¥ t 
7 a 
[ 





Engineers and Machine Too} Makers 
To Goteormnents and Leading Works 

Toole nalwa pa toe hand progre a (itmdi ate da livery) 

LATED 8 thin mae yg ti Sikdke, SUrtactip ail Seas 

Cutting G6, 7,8 wrk bO fl beads 


LATHTS, Han dq do Sft, 10d amdl st beds 
LATULES thin doa da vypeéo ‘fe dads 
LAPEER, VO day and 1° in do do Upto 2st beds 
PLANES, 2 by Ce by dt, bre and d ft Jom, 

PLANES, 2ft in ba 2tt bin by aft amb sft dong 
Our Pate nt Spuue Controing bFaelog, ond Chaunofe ring 


Machiacs wall xqieore centre any length of shafte 
Cyr OOP tre UKe 
SLOTTIRS, San, an, Wan mand pre strode 
Hie tocdi Dora balla) bord Eevacdasad  Perebba | Mat Sieg 
Rorewloe Sores and Studt Maan Macha as 
Paice bint baeed, wine walk fatcurubdy Cotapare with 
any Tools for wlipiient securely packed 


eirrTr BROTH EENsS, 
YORKSHIRE MACHINE TOOL WORKS, 48.5 


LIVERSEDGEH, YORKSHIRE 


J. COPELAND & CO., 


ENGINEERS AND MILLWRIGHTS, 
(Succiakord to JOUN NORMAN AND CO), 
MABLEIIM UE 


Robertson § Patent Maize Separating Machinery 


AL Tiara Patent 
CYelcttiung bacen aces 
Lhusworth pate ud 
in i Trail Balti 
Nine habe, 
Fre fiatert ode ftipeta 
a forms, for yerockiee sap 

7 i lee no chicuiicals 
7 pequired 

They offo Manu 
facture all kindy of 
Flour, Mace, €or, 
and Siivar Mills 
Water Whoela Jyh 
abd low Preasure 
foray dticas Stian 
Loniiuis Tanks , Oa 
tilly thy dravlic 

Preages J ifting Jacka, Distillin, Plant && 
Tithographs and all Particulars on application 


PULTENEY STREET ENGINE WORKS, 


DOBBIR’S LOAN, GLASGON 


Pospo. Ormice JAMES HEI & CO, ates 
27, MARTINS LANE, CANNON STREPT, FC 
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el 
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SMITH’S STEAM GRANES. 


LOCOMOTIVE & PORTABLE 
STEAM CRANES 


IN STOCK AND PROGRESS, 


Having all the most reeent aoi- 
provements, mclading 


RAPID MOTIONS 


For working Bxyoditionaly 


a a ee ee —_— 


















CRANES WITH HORIZONTAL 
CYLINDERS ARE SUPPLIED 
WHEN PREFERRED 






Adapted for Docks, Public Works, 
Railways, and Iron, Steel, and 
Engineering Works, &c. 


40 Supplied to the 
NEW DOCK WORKS, HULL; 
And 10 to 
BLACKFRIARS RAILWAY BRIDGE 
EXTENSION, LONDON , 


tnd many other Important Worka, 
both at lume and Abroatt 


SPECIALITIES. 


—— O —— 


STEAM and HAND 
CRANES 


For all PUrposss, 


a —-— 


> MeN 


OVERIEAD STEAM AND 
SHAFTING TRAVELLERS 


lor fron, Steel and Bogiecrin,. 
Works, &e , &e 


=m eT 

i i as a ementee 

A. “naa i ma eT 
} ee : “a EB. 


rfp nie 
aa 
bases ee 





SEND FOR PRICES AND PARTICULARS 
a7 22 





Bete ay reread 





THOMAS SMITH Steam Crane Works, RODLEY. near LEEDS. 





Mae 
+ 


PATENT WIRE TRAMWAYS- 


Uf all descriptions on the Single and Double-Rope Systems; Self-Acting, and Dnven by Steam, Water, or Horse Power 
Carry ing from 60 to 1,000 tons per day Ovor 160 miles erected am all parta of the world Por Particulars and Batimates apply to 


W. T. H. CARRINGTON, 9 & 11, Fenchurch Avenue, London, 


ENGINEER AND MANAGER TO THE OWNER OF THE PATENTS FOR WIRK ROPE TRANSPORT sop 





TRADE MARK 


4728 


SOLE MANUFACTURERS: COCKSHOTT & JOWETT, BRADFORD, YORKS. 


A SHIRLAWV & CO., 
BERKLEY STREET, BIRMINGHAM. 


LONDON OFFIUR B GUTH, Aubni 








70, Bisvorsgark Strer1 — J 
MANUFACTURERS OF 


STOCKS & DIES, TAPS, TWIST DRILLS & SCREWINGTACKLE 
if 






Steam & Hand Cranes, 
Crab Winches, and all 


kinds of of Lifting Tackle a 


6100 
SILVER MEDAL, 
MELBOURNE. 
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HILL & SMITH, Brierley Hill Ironworks, m Dudley) METALLIC FISTOXS 


(WATER 
a ea STAFFORDSHIRE, WIGZELL, . PATENT 
Manufacturers of POLLITT & Ing fF STEEL 
roe EE: MELLOR’S | COILS. 


vo 
nth Ag PON WES aa te 





Marine & all kinds of Steam Endinre & Machinery, both i in lron & Steel 
SHAFTS UP TO 15 TONS WEIGHT. 


rn AXLES and RAILWAY CARRIAGE ou FORGINGS, 


LONDON OFFIOR 118, QUEEN VICTORIA STREET, ia sae ANG One 


Perfert Trohtnens, $a tary Daratitity and «listicrty, 


KERR, STUART AND CO., |nniitie'siius co 

















Arn the SOL MANERS of the PATENT STEEL 
COTES whichecan bh bad trom danmehes cioanefear ap 


_ ee. 7" aS} TAY al ie tel20orabe oe diuneler om vey shortonoatice Maka nef 


LONDON : GLASGOW: ENGINEERS, 
20, BUCKLERSBURY, EC. | ENGINEERS 5 —— 15 & 17, ROYAL EXCHANGE SQ. SOWERBY BRIDGE, 







the ba ten complet for dovrub ar Magan Work react 
eyed) Piston oraranteech Cap udp abate. tthe for 
Codsaurd banca and bares can bad on ippheatien 
PHOSPHOR BRONZE COILS cut an true 
fort by OUr Pater t Wecluners 
he * 
a Me London Office 37, Walbrook, EC, 
SU ITA BLE 
ne Works 
owe 


ware? Railway.) 2582 
WAGONS & LOCOMOTIVES |IEMERY AND 
FOR ALL CLASSES OF WOR’ | EMERY CLOTH 
STEAM LAUNCHES AND STEAMERS| "ACTON & BORMAN 


——— ee Specially Designed for Light Draught +) Is UNBL MP ASSATTE 1 
ma nPRR & STUARTS PATENT” y Designed for Light Draught *) |= guwoR LANE LONDON 


RANSOMES, SIMS & JEFFERIES, LIMITED, MACHINE TOOLS. 


Orwell Work? IPSWICH; and 9, Gracechurch Strect, LONDON. 
MELBOURNE INTERNATIONAL ENHWIBITION, I8S1: A. KARNOHAW RNSHAW & C0., 


GOLD MEDAL for Portable Engines, GOLD MEDAL for Vertical Engines, GOLD MEDAL for Thrashing Machines Crown Works, Booth Town, 
wee ILLUSIRATED CATALOGUES FREE ON ; as 
a HALIFAX, YORKSHIRE, 
2 . INT MAKE) BR UP A OTFRT OER 


“ u 
eee) In 4% 








ial gg Stile and Serew-Cutting Lathes, 
if. | - PL ANENG, SDOPTING DETEEENG EL NCHEING 
fa oy AND STEALING MACHISTS, Seo 
Li 





EVANS & CO’S PATENT 


y I 4 Oe PigtronBreaking Machine 





\ oj iio Ten 

Tons per hour 
{ it i alt 

put | bal. 


CORN GRINDING | MILLS. STATIONARY ENGINES WINDING oll 


WHEN WRITING, KINDLY REFER TO THIS ADVERTISEMENT 


HENRY SLACK’S PATENT GRINDING MACHINE CO. 


We Llasy vtat 
I) Vigor Sust oJ 
Vby bevy lilt o¢ op 
| Ps | 
4 ff ino ha 

yn { sir f fo) 
peo DP atie des ye? 
rhovik te Paw 
rey aii weal ‘ ish 






L — SHEFFIELD.— a 
= 2 al Kuiving in 
cort th ite ah 
1 Py dram $ooay 
sete the preatest coonomy in melting 
~~ gil 
: ; JAMES EVANS & CO, 


TAU MEE PR Sth bd DT GNV ETRY S MEN CTE TER 


a 


em Yi 
ee ii ii cl we “sar 


W. F STANLEY | 
MATHEMATICAL INSTRUMENT 


. Ae cee ee SSAA Se lel fy my : Me abanneally Perea gL ce Ua ott tL MEL lsd : dl MANUFACTURER 
To FEM oa Goverment, © otyaeat of Piddia So denee ant 
Art Phypartoneit Arter alty, 





aren TE srememaan SEM wenemncee 


of 
srw, tole 


ae ee 


HESK New Dibour Suing Maucdlunes are oflered adaptecdl fo roqeireorts of Tag amears She ys, ond sever Tspes dui he dean af worl oan shethebl ‘Phe Plat ganetce Tira i my ee ye ee 
Segmental Blocks are Mouc or Emory, according to Gash reqaued The free apaees ietuccu the Siomints permit of a high speed and enaure ofesery descuiption of ff dr best ge lity and front 
exceptionally keen cutting power without glaving ordatanermton to the temper of hardened sted) Will nurfaec qiimd Ste} Casta Woodeht fren Pat the most moderate prices abs2 
ras, Stone, Slate, &e Ruconmendsd for facing up Valven, Pipe nds, Castinps, anc all Ktinera) purfacin Crinda Dance on siden pid Pariphery, War Jidgut Pring Cdat past for Doipime Tn ftoa tothe Trade 
Kniven for Wood, Paper, Cardboard, Metals, and Tobanea Cutliog Machines Sheer Blades, Roller Huarg, Finger, Tara fot Reapere Reaper Scethoun 9 Gouttet 
Platcs at un cnormous economy over Milling, Planing, or Turning ti | Addrowg GREAT TURNSTHT R HOLBOSN, LONDOU,W O 
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ONS, Chapelfield Works, ARDWICK, MANCHESTER. 
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ENGINEERING. _ 


STEAM BOILERS 
oD 


od N STEEL AND IRON. 
oon 


Oe 


ALE RIVET HOLES DRILLED 


_ [Nov. 28, (1884. 


- €Q- 
8 2 


ee ee 















REPRESENTATIVES, 


JNO, DUCKITT, aes Buildings G, 
King Street, Newcastle-on-Tyne. 


IN POSITION, 


“ 
ae 


i 





ose aa 
Sole Aaents ror tHe Dutrcs Coontes 


J. A. CEUI, EN & CO., Stadhouderskade 138, Amsterdam, and Socrabaija. ae 


THE ~ TOWER” SPHERICAL tq 


TEE BIST ENGINE 
For Dynamos, Steam Launches, Blowers, Pumpa, and cvery 
purpoxe where High Speed, Economy & Regularity is required 


SPECIAL ADVANTAGES. 


steadiness oof Mobtton Noo hecuprocatang Action 
Sten  kewness of Part 

Cooutmeoor Belting entirely dispensed with 

Liss Space occupied, and Leas Weight than any other Engine (in 
ance realisine GO TE oon the brake wenrhing only 90 Lbs ) 

Working Parts perfect!) Dalanced and cntirely Clorged, and thercfore : 
Inaccedaabte to yrit, sand or coal dust : Es 


London Agents ° LEWIS OLRICK & CO., 27, Leadenhall St., E.¢. 








Pe eae F, 












Patentees & Manufacturers, 


HEENAN 
FROUDE, 


MANCHESTER 


Meonomy of 


Mee SS 5 
eal — ae 
tT 
ful 


Af a alt va 5, N 
2, 000 ma al (* om 


be. REVOLUT IONS & _ : Bs ss = ee te si Ata iil 
PER ~ 
MINUTE - 


JOHN FERNIHOUGH & SONS, 


Victoria Tron Works, 
STALYBRIDGE, LANGASHIRE, 





BOILERS 


AND 


STEEL BOILERS 


OF ANY TYPE, 


WELDING, FLANCING, DRILLING, PLANING, AND 
RIVETTING BY SPECIAL MACHINERY. so 


— = Holes Drilled in position after Plates are bent to form. 
ATKINS & CO,, 


ENGINEERS AND MACHINISTS, 


Jie Tool Works, Stanley Street, SHEFFIELD, 


PATENTEES AND) BOLE giwueMcronene OF 


Seavert COMPENSATING PISTON RINGS 


ALSO OF 
Beverley’s Patent Lathes and Radial Drilling Machines. 
—-~— CARYIES' PATENT BOILER DRILLING MACHINE. —-—- 
PLANING, 3LOTTING, SLOT-DRILLING, and MACHINE TOOLS GENERALLY. 


BOREW CUTTING, In any practical length and diameter, from 
Standard Quide Screws—A §PECIALITE 4699 





PaveeUITEAU TO STTY vir 
af: er ond 


COMPENSATING 


"TON RINGS & , 98 
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PRICE'S 


THAMES AND MERSEY 


LUBRIGATING OILS. 


CALOUTTA EXHIBITION 2 Five Class Certificates & 2 Gold Medals, & 2 First Class Certificates & 2 Silver Medals] : 


RUSTON PROCTOR & C° (LINCOLN 





ae ve i 


90 


NAVVIES 


Trade Mark. 





SOLD. PRICE'S SPECIAL GAS ENGINE OIL, 


Strongly recommended by  Mirnsnea 
Onosstey Bros, Lep, WaNcrester 
PRICE'S COMPOUND ENGINE OIL, 


fo Marine Engines and Locomotiyes 


PRICE'S SHERWOOD SPERM OLL, 


For General Machinery 


PRICHS CYLINDER OILS 


PRICE'S BELMONT SPINDIE OIL 


7 Ne i es ee 





DUNBAR & RUSTON’S PATENT STEAM NAVVY. 


Unapproachable by any other machine for handiness and efficiency in work 
Requitsé two men and tw boy to drive the Bangane and pinde the Machine, cxenvates anel debvers an trucks the boodest clay od moiateriil 
hnowr (aot brag rock), at the pate af trom 100 to 600 cube yard) por day Toul) de tiada, wath proces cay cpp ation te Atl, 


_ SHEAF IRCGN WORKS, LINCOLN; OR 20, BUDGE ROW, LONDON. 


PENMAN’S IMPROVED ‘DUPLEX FURNACE OtEAM BOILER. 


PRICES RANGOON OIL 


As recommended by 
THE WAR OFFICE AUTHORIILES, 
‘For the preservation of Saray Ann me 
Artacles made of Mctal from oxidation ’ 


Biibs Liata on olin to 


PRICE'S PATENT CANDLE COY, LIMITED, 
BATTERSEA, LONDON, 8217 
BROMBOROUGH POOL LIVERPOOT, 


QUALITY GUARANTEED 





377, DALMARNOCK ROAD, | 
GLASGOW." : i rT 


All Classes of ern AI BOILERS in iron and Steel for 
Home & Abroad, having the Rivet Holes drilled after the Plates are bent into form. 


AWARDED TWO MEDALS, CALCUTTA EXHIBITION. 
LONDON OFFIOEN: 7, FHONCHURCH STREET, B.C. :-. 


H. M. WILSON, 


MA RIIN Ei & GEN FRAT BIN GIN 4b, 


BLYTH FOUNDRY AND ENGINE WORKS, BLYTH, NORTHUMBERLAND, *™ 
SE rE REP ATHRS _&ec. 


GAS i sy ca N#S 


GREAT ECONOMY! (ATKENSONS PATENTS) REGULARITY OF MOTION ! 
gto = 
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All sizes above 3-HP 
can be COMPOUNDED 
giving great increase 
of power without 
extra consumption of 
gas, and making 
engine double-acting 


Special 3 - Cylinder 
Type for large 


A working stroke 
every revolution 
without the compli- 
cation of 2 Cylinders 
or a separate Pump. 


Yorkshire Crucible Steel Casting Foundry, 
DEWSBURY ROAD, LEEDS 
pen oe MACGNAB, & 


a 


No Foundations 


i F ig “> a \ p/ 





required. powers HIGHUATE, 

, nemeers, 

aac ee Pi kcal SHETTLESTON, 
oe + Glasyow 

ees ; —= — ew SPECIALITIES 

0 ae 
Hsp Makers of PATENT VERTICAL NON-COMPRESSION ENGINES, ftom {Man to 3-HP oe al en 
A TEIN BONRN!'ss PATENT FHHED-w A'THR EBA IEE. : pele 


JOHN HASTIE & CO, GREENOCK, Sol Sole Makers of these Heaters for SCOTLAND 


BRITISH GAS ENGINE & ENGINEERING CO., LTD. 
11, QUEEN VICTORIA STREET, LONDON, EO. e130 


ing Machines 


Steam Hamtners 
pay rh eg Fuel; Econonusers 
Prices «48D TItHOGRATHS ON ALFLication flit 


a 


RD: es 









ENGINES RING: 


STEAM ENGINE CY 


BLAKE S suse sry ve 


____ |These Valves prevent thany Costly Breakdowns of Steam 
cea) Mngines through presence of Water in the Cylinders. 


NUMBER OF THESE VALVES SUPPLIED TO THE 
ei FOLLOWING FIRMS .~ 
2 2 Qj Meare ee aa 













TESTIMONIALS . 
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Buckle ag ee 355 
215 0 cae ot Haryronyov and Oo. Botha From Messrs al inaat nakeser toate 
Calvert and Bone. Gonee pan 30 | After etperience Retief Valves, ond 
ous Par ee on Mandewer pesere es ms hairs tad certs 
and we marsala We outa 
410 0 Gad Der 3s 
ockatlatge od Bre ‘Roger cen 3 aga prackagigoren aaa reas 
515 0 Oldham, Wolkaker inn one Ashton undenLyne 10 | | We have armoh plensure soci, at tectimony to the oficlency 
Mr wi? appli 16 in it et yee we 8 ee Ee ee 
———- Means. teue aagrave and Beng, Cotton Spinners, Bolton 6 
ee eerie: a 
SC ogra: a Fem Meer Wee ag pag, ome no 
14 us 20 Relicf as the four 
= Lava Brea Gan eens Bec i | afte et % Bett ey poront 
Julius Allman and Co , Manchester a 
Ed cecgtntW MoNengt aught Hugineers Rockdale 46 Pram fhe How DO Go Marple, near Stockport. 
Mosars hn Pelzie and fons neers Roohdale 46 ee Ot tee 
8 Oo 0 William Bracewall, Eagin 86 acd ve given ws entife 
Mawes G and W Becta, Zegloeas, edinburgh 14 arts ame Ee sise ieee SoA oan att ocebleste 
11 0 0 omns Tb iy 18 | Fecoarnend then, 
ir Elkanah Maacheate 
14 0 O| wr Vasuunave Arenas, 07 : Froca Masere. R, Busureon ds Boxe | Cotton Splnness Padiham 
Messrs Joseph Hea award (Lintted), Stockport x Bend wedour more Sin Relle! Valves eure 4 we have hed ia 
1810 0 W and J Galloway and Sous Manchester is wee for some time we find them to answer our purpose well. 
210 0 bees The Gl rc Uo Burnley M4 From Mr Ricwaan Hawoate & Oo Egerton Mill Ordeal! Lane 
r Crom Please seud ww twelve éin and ox S4n. Relle/ 
28 0 0 eee - ie last, whide-are Wecy antustectory Valves same as 
Great Harw 
_—— Mr Mr Janie To B proms Map, Bi) Aenan & Bacrene, Cotton Spinners, 
Seen ee 12 | Please sone £1 Relic! Valvea eizilar to 10 already wuppied 


BLAKE'S SELF-ACTING LUBRIGATOR| sou", 


FOR THSTIMONIALS. 


STEAM ENGINES, ~--ccmmmsjox, 


After tweiva months ex ol ag ene in sha woot you pba Aiea Hoye 
sent, 








“THIS LUBRICATOR Is iabriestors, we are nad 
SIMPLE, ECONOMICAL, & RELIABLE, os Me ye nae 
and will Feet On ree ures Moura purpose har were vi Thay we iy 0 pitlon the moet efficient end —-—( TESTIMONIALS. )—— 
‘ ple Lubricator of & sorters t i (igned) JOSEPH BROOKE From Mr Josuva Twonwrr ¢ Green Bridge Print Works Waterfoet 
From Messrs The Great Huryooo Ovar Co. nae Seer = arn gro scmen ut that ine hey hare coke 


sanded, 
Py By por fe yoo wien i nape ene ——— two years es teael ie W ou pleass end me one sa Mo, beise 
re to apply them n Other engines We enciowe you 
formal order for eight mare. Fron Mesars. J tod. Wath Eater, Vckrla Bonde 
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merease of depth, hegianning aa March and continu 
ine until anesti depth of about 20 fC as re whed 
by the ond of May | Second, the monsoon rats im 
June, July, and August, these inthe upper reaches 
of the Indus me nef so leendar as im distrets 
nemetthe sea coast, buf the hushest floods produced 
by them generally occur am July, and have been 
hnown foaie as gaucho as FOF above low-water 
level 
Jand slips, wlich impomuded some of the larger 
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Durnng sudden and heavy floods the open plains 
of the Chuch and Peshawar Valley above Attock 
have aomost valuable effect in acting asa regulatos 
Ther combmed extentis about 40 miles by 6 unies, 
and this area m extraordinary floods reduces the 
depth and velocity in the gorge below 

The AtHoek Bridge ta desginug a bridge to 
caliy noiulway across ihe Indus at Attoeh the 


Thud, abnormal floods have been caused by 1 lughest probable Hood level had to be earefully eon- 


sidered, allowing for the action of tho regulator 


tnbutaries until an imimense quantity of water had | above referred to, a height of 15 ft above the level 


collected, which Inosting these temporary banners 
swopt all before at, and caused sudden and un- 
expected floods ino the man aver [tas known 
thal the heavy flood am Febtuary, 1858, which rose 
to a heowht of FOft. at Attoch, and senously 
damaged the cantonment of Nowshera in thie 
Posbawar Valley, was due toalandshp in the Shyok 
Royer inthe uetthern part of the Cushinere country, 
and its probable that the great flood of 1841, which 
rose TOL Mt above low water at Attock, was due to 
& sunilu caine Twice dutang the construction of 
the rauway bridge the cnumecis recetved warnings 
from the British Resident at the Cashmere Court of 
Jandslips having blocked the Shyok, but fortunately 





of the gieat flood of 184] was deemed sullicient 
for the underside of the guders, and at this level the 
bottom booms were fixed 

Another contingency had also to be provided for, 
which is the habilify of the district to earthquakes 
Shght shocks are of fhequont occurrence, the di- 
rection of the seamic wave being as a tule east and 
wort Provision was ulao made for the bmdge 
carrying a cart road as well asa rulway, the trafhe 
on the trunk road having hitherte been dependent 
on a ferry in the flood seasons = Ordars for the con- 
atruction of thts work were issued im Octobar, 
1879, but before a dotmled demgn could be pre- 
pared the exact position for the idee had to be 


in each caso the napedinent disappeared gradually | fixed on 


withouf eausine a flaad 
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The Siti — Surveya had been made near Attock 
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on several occasions with the ytew of bridging tho 
Indus = Originally the bridge was intended for 
the trunk road to Peshawar, when the proposal 
waa for n suspension bridge, but whon ralway 
extension to the frontier was dotermmed on a more 
detuled examination was undertakon 

Above Attock no practicablo site oxista, for a 
long distance the river, as before stated, avorages 
about two miles in width , the surveys were, there- 
fore, confined to the gorge at and below the Sikh 
fort, which for centuries domimated the crossing 
The examimation of the river ended in three sites 
being left to choose between, and, on somowhat de- 
tailed estimates being prepated, the position now 
occumod by the bridge, about two matin below the 
fort, was selected At this point the width of the 
top surface of the water at its lowest 18 under 
600 ft, and the channel 18 divided mto nearly 
two oqual parts by a rocky shoal near its centre. 
Above low-water level, and extending some dis- 
tance beyond the Ime of the highest rocorded 
flood, the rock surface is perfectly bare, bein 
swept clean by the water when it t1sea an 
alu» bythe wind The left-hand channel 1s the 
deepest, and here below wator the surface 1s bare, 
but the mght-hand channel alwaya has a sandy 
bottom, the current bemg considerably less 
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Mventually a bridge of five spans, three being The surface of the rock at the arte of the ceutic and aeids, practreuble ter pach annals, were 
J ft and two JOO ft im the clear, was dceided on, pier bemyg, for the most part, exposed te the aqhen constructed trem Vttock He lime tor the 


Ucontiacts fox the jnet and girder work were let 
BRngland Fig 4 (sce Wnxcaineurina, November 
) shows the general elevation of the bndge and 
yaection of erowsmy = Wrought trou was chosen 
the best aaterta for the jners owing to the 
aeity of good sound building stone, and te the 
biltty to oxtia heav# vibrations from earthquakes 
Foundations -—By the adoption of 300 ft spans 
‘the dry season stream any difhiculty with the 
indations of all but one of the piers was avoided 
2 exact position of the bndge and the sizo of the 
ans were not however finally decided on until the 
ry end of January, 1880, far too late m the season 
allow of an effectual eflert bene made to secure 
3one wot foundation , besides which no plant was 
lected or shelter for the enymecrs or workmen 
uy, every available man bemg at the tune en- 
god i the effort to yet awiailway of some kind hud 
at t wt 1 = il 


Pal PRs | Sk e* Ee 
._/._ weees Ako eo port wor - on 


vs. 12 ™~ } 


r the movement of troops 


ofa strong current, Was swept clei, except for tin 
mirenceous Band which lodged am the crevasses 

tinnher therefore could not be used te form a coffe 

dam The foundation was secured by miclosmig the 
apece Tequired with awalbinudle of Portluand canent 
concrete dnethe absence of dusaing plant a com, 
mencement was made by filling simal) cotton cloth 
bays with fine conerete and acttimy them by hund, 
the native divers first Clearing the sand froin Uhe 
hollows i) the reckh, and then laying the bags im 
place A small portion of the wall was thus built 
in Fobruary, 1880, as an expelment, but the early 
rise of the river that season from the melting of the 
snows put an end to the work before much prog 4s 
was made During the tune which elapsed until 
the vet was agam low enough to allow of work 
bemg carried on tor this foundation, quarters for 


the staf! were duit, workshops were erected 
beta Dm, a wd velox owas sonytructed, 
w havww for the supply of food arranged for, 


permaucnt raid wey fram Camypbellpare Station, 
hie ouiles distant, was fard out, and the works 
on oat oatarted directh those on the other 
trons wWete so far complete ag to athe Tobourers 
available Qitrarties fat stone for the abutments and 
WnasenTV Works on the approaches were opened, 
und wonerally every possible preparation Wis inade 
for the vigorous prosecution of the works 

The contracts for the dronwork were wiven out 
on the condition that the pierk were to he com- 
pleted in time to insure delivery tn Pndiaby Novem- 
her, T880, and the waders during the same moth 
The prers were given to one fim and the guders 
tr another, but while the latter were delivered in 
due course and portions arrived at the site ot thy 
work as eatly asx October, D880, the fia entrusted 
swith (he work for the piers fated to Complete them 
In time, and delivery was not atven until a yen 
later than orginally promised 

fn December, ER8O, work was reco 
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MINERAL WATER MAOHINERY AT 
THE HEALTH EXHIBITION.—No IL. 


Musans, Banwurr axp Foerss, of Whari- 
road, N., had a complete mingral water f itt 
miniatare in full operation during the Exhibition. 
Perhaps the chief point of interest in this exhibit, 
however, was the pprlicetion of a mineral water 
machine to the bot of beer. vn porn 26 ve This is done by means 
give a general view (Fig. 1) of & machine used for] of which rotates the vertical mind. The latter 
this purpose. The bear is placed in one of the! works through a stuffing-box the chamber in 
large cylinders shown, each of which is capable of | which the neck of the bottle aa 
holding one barrel. Air is then exhausted from{exzplained. It will be remembered that the 
the cylinder by means of pie Paap beneath. When | is beld by a clutch, which is in 
the air has all been exhausted, carbonic acid gas is | on the end of this spindle. By means of the lever 
foreed in by the same pump, until it reaches a pras-{C the whole is lowered until the stopper touches 
sure of 20 lb. to the square inch, when bottling} the mouth of the bottle, when a fow turns 
may be or with. The two cylinders are} handlo G cause it to enter into 
worked alternately, so that time may not be lost in /it firmly home, Thé operation is then and 
charging. The conversion of the pump, from aj the pressure forcing inwards the india-rubber ring 
vacuum to a force pump, is simply effected by |can be released, and the bottle removed to make 
means of two-way cocks which convert the suction | way for another. In the engraving, E is the lever 
into the delivery branches, and vice vered, of the filling valyo and F a snifting valve used in 
_ The effect of forcing carbonic acd into the | bottling mineral waters. 
liquor is the same aa if the beer were allowed tore-| This machinery enshleslight beers, which are not 
main a long time in bottle, exoepting that there ia | fit to undergo the ordinary ntation process, to 
no thick deposit when the gas is introduced me-| be bottled. Creating a vaonum above tho beer has 
chanically, as is the case when it is generated fn the | the offect of removing the atmoapheris air con- 
usual way by fermentation. In the mechanical | tained in the liquor, which does so much towards 
process, too, the beer is fit to drink immediately | making bottled beer often taste flat and insipid. At 
it has been bottled, a point of considerable im-| the same time a considerable aeeaey of the aloochol 
portance from a commercial point of view. Thejis also removed. Beer bottled in this way is 
corking and bottling machine used in connection | more sparkling than waual, on acoount of the 
with the above apparatus is shown in Fig. 2 onjamount of carbonic acid gas it contains and 

age 497, and is of a new design recently patented | absence of atmospheric air. It is said, also, that 
y Mr, Foster. persons of weak digestion who cannot take ordinary 

With this machine a screw stopper, larger than | beer can drink this with impunity. 
the outside part of the neck of the bottle, can be| Messrs. Barnett and Foster were also manufac- 
used, a great advantage, as a firm hold can be | turing aérated waters on their stand. Yor this pur- 
obtained for unscrewing by hand. The first opera- | pose they had one of the ‘* Niagara” machines, 
tion in filling a bottle, the apparatus having ieee with bottling machines connected for filling 

reviously connected up by two pipes to the aerat-|syphons, corked bottles, and various descriptions 
fog machine, is to lower the handle O and place ajof patent bottles. The principal novelty in the 
mere into the open connection above the space} Niagara machine is the condenser, in w the 
marked B, The stopper, which is of lignum vite, | agitation is not carried on by mechanism, but by 
is of the screw olass, and has 4 flat head, which, as | the rising of gas through the water and the falling 
we have said, overhangs the neck of the bottle. On| of the water in a finely diffused y through the 
the lower part a thread is cut, and there isa cor-|gas. Fig. 4 shows the action. e water and gas 
responding thread in the inside of the neck of the | are pumped together at A into the space between 
bottle. The stopper, when placed in the machine, | the inner and outer casing as shown, and a certain 
is Jammod into a cone clutch on the lower end of| amount of gas is there absorbed, as it forces its 
the vertical spindle, terminating at G. Thelever 0} way through the water to pass to the central space. 
is then allowed to reaume ita former position, and | At D there is a perforated dia through which 
the apindle, together with the stopper, is drawn | the partially charged water falls, taking up a further 
upwards out of the way. Tho neck of the bottle is quantity of carbonic acid gas whilst dropping to the 
then inserted at B, the bottom of the bottle resting | bottom of the cylinder, w it is drawn off at B 
on the stand shown, which is adjustable, as to| fully charged. The pressure is shown by a 
height, by means of the thumbscrew H. It is} communicating with the interior at O, and a 
now requisite to make connection between the | glass is provided for grits, Se height of the Hqnor 
bottle and the i degre containing the beer under |in the tus, ao that rate at which it is 
pressure, and this is done in a very ingenious | drawn off may be 
manner. The part of the apparatus above B, into| In Fig. 8, page 497, we give an illustration show- 
which the neck of the bottle is thrust consists of | ing a general view of » new design of aérated water 
a cylinder in the walls of which there is an annular} machine which this firm has recently introduced. 
space cast. Tho inner wall of the cylinder, so |The principal novelty consists in the arrangement 
formed, is cut away for a short distance all round, | of two oylinders, te principle being 
ao that there is an annular opening from the | similar to that already 
interior of the cylinder leading into the s In the Exhibition one ucing Hh papedlg Wo 
mentioned. This vpening, however, is stopped by | to supply gas for both the miners] water and 
outside were cut into, when the process had to be| flat ring of india-rubber, which is really o short | apparatus. To provide against the chance of thy 
repented over again. The cells were cut 7 ft. square | length of india rubber tube, and which is firmly anaes bell rereone, | in the event of all the 
at top, or just a little larger than the shoes of the| attached to the casting forming the cylinder. The | being exhausted accident or carelessness, # 
columns, and somewhat wider at the bottom. When | annular space ref to, which is, of course, at} ia made. A metal case similar 


ty 
all the eight cells were completed to the full depth; the back of the india-rubber, can be put under | that of a dial pressure is provided 
required to insure a sound base, the bottom picoes| hydrostatic pressure by means of « small hy-/is fitted with « prepared " 
of the column were cut to the necessary length, the{draulic pump shown at A, and which is worked | break at leas than whioh would ‘eqi- 
" 
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the foundations for the centre pier. The small 
portion of the conorete wall already constructed 
waa found to have been destroyed by the river during 
the flood season, therefore a commencement had to 
be miade denovo, The outline of the space to be 
inclosed was irregular in plan, bei etermined 
by the configuration of the rooky shoal, and ex- 
tended somo distance up stream beyond the actual 
requirements of the pier, to a point where a larger 
oak io rock than usual projected above water leval 
age Fig. 3). 

Some of the extra 6 thus enclosed was re- 
quired for the foundations of a concrete outwater 
subsequently built to protect the pier from floating 
matter, and the remainder waa most useful as a 
platform to store materials and to work from. 

The wall was completed, and the space inclosed 
was divided into ten compartmenia by crose-walls 
before the end of the war senson; but, owing 
to the non-arrival of the ironwork for the piers, no 
- were taken for emptying the foundation. 

he method anopies for constructing this wall 

in the absence of proper diving apparatus an 
plant, was as follows: Barges were moored just 
outside the line uf the portion of wal] being operated 
on, and as tnuch as posable of the fine micacecus 
sand which in places covered the rock was removed 
by ® apoon dredge, and then the surface was re- 
sated by hand. This of necessity was a slow 

, and the work waa but imperfectly done by 

the native divers, who, of course, could not remain 
very long under water. The intense cold of the 
anow-fed river was also against them. When the 
rook was reported clear, bags capable of holding 
1} cubio feet were about two-thirds filled with Port- 
land cement concrete, and were laid on the rock 
and rammed into the cavities, and by means of the 
same kind of work this wal] was ually built up 
to water level. Above water level the wall was con- 
tinued for a height of 5 ft., being built of rubble 
stone set in mortar composed of one part of 
“kunkur” lime and two parta of ‘‘ soorkee” (crushed 
bricks). This lime was sufficiently hydraulic to 
stand the action of water after a day ortwo, The 
material for the piera having at Jast come to hand, 
work on the foundation was resumed directly the 

water was low enough. 

In the latter part of Novomber, 1881, pumpa were 
got to work, and some of the compartments were 
ccs It was then found that the surface of the 
rock waa not so sound as had been supposed, being 
honeycurbed aud cut up by small fissures which it 
had been impossible for the native divers, working 
without diving apparatus, to close up with the 
cement concrete. The influx of water aphin 4 
theac holes and fissures was too great to allow of the 
cells for the shoes of the pier standards being sunk 
into the rock. It was then determined to discon- 
tinue pumping altogether and diving dresses having 
in the mean time been ured, the compartments 
into which the dam had been divided were cleared of 
alleand and loose matter. When quite ay A of 
all but water, dach compartment waa in turn filled 
up with cement concrete which was allowed to set 
for three or four days, then a cell was cut down 
through it to the surface of the rock and continued 
into the rock until found sound and perfectly solid. 
In two cases, after excavating a few feet into the 
rock, small passages communtoating with the river 
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shoes were rivetted on, and each was lowered into | by the foot lever D, The neck of the bottle cote g lapae the An electric bell is also 
ite cell and approximately at the proper} been d agey in the cylinder, the pressure is applied, i ‘bail 

level an ition horizontally, resting on hardwood j and the india-rubber ring is forced gy the nock ; 

wedges. The next lengths were then bolted to| of the bottle just below the to 

them, and two tiera of horizontal braces with the j 


intermediate cross braces were fixed in place with | cy len 
ring, and it is obvious therefore that a connection 






pipes referred to, which connect with the sérating | preca 
inders, lead into the space above the indis-rubber uction 


bolts. The whole base of the pier was now slightly | 1 

raised by tra ee is made between the machine and the bottle, if the 

into position both y and vertically. Fine} cocks by which the connecting are oon- 
cement concrete was carefully rammed trolled are open, so that the or other 

guder the shoes, also inside and around them, and a can be conveyed from one ta the othar. 

the sellsaround the columns, and also under them, reason that there are two connecting pipes 

wave filled with the same less of concrete uptothe| is ta prevent fro or ‘‘fobbing,” as it is 


of the top of the dam wall. This completed | gene called, in ing. The beer 









work of No, 9 pier, and the others|under a pressure of 20 1b. or so above that o 
Serieuae in a similar manner; there being,|the stmosphera, and the botéle porn, Sore naphin eee oak Wee 
a0 water to contend with, they wale settanly to the lo pressure, @ violent rash pentitiad of helt pal ate aa Te 
Giftiaalty of any kind, 6 yoF liquor to the would take place as soon See ee orabek Vecekongeceats, Il 
ro". (i be continued.) #0 the connection was made by opening the cook, 4 Saige 1 Sse cAI ROM AC 
: toy why wit t mae aa tte 
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2 ae ement in the! & to the notice in 4 Mrginvertag oad ning | process adopted by a Mr. Moffet, whose new plant 
- markets, | Journal, and the whale matter will be of interest to | is known as the ‘ Moffet smelter,” or aleo, facetlously, 
few } Ho general boncerned In amalgamation of ores, ea the ‘Jumbo roaster.” The Mining and Scientific 
buyers everywhere have Preas, of Ban Francigoo, reproduces and commenta 





iron have been made, at 16 dole, to 16.25 dois, de- 

livered at tidewater i ih Inside quotations for 

forge irons. from the gh Valley, at tidewater, are 

1b to.17 dols., according to quality. There isa 
50 centa to } dol, 


ton in favour of 
southern trons, and if this should continas, it would 






not be su for the New England and Middle 
ol wars 0 davag he we tbisty tainty days, 
sou iron ne 
under contract. On November 1, & fur- 
naces were blowing, with « weekly of 
23,040 tons; 138 were:idle, with a weekly 
of $1,180 tons; 86 bitumiious and coke 
were » with a capacity of 43,040 tots, 
136 idle, Py capacity of 48,902 tons ‘per’ week. 
df dias Whe baste, nt eet repel 
and fo ram om are re- 
ted % is tome ountradidtion as the amount 
of 3 tn southern pig iron, but there is, to 
aay the ye dectded im ment in the demand for 
it, At N '@ 4000-fon-Jot of standard American 


iron sold, are in active demand at 2 dols. to 
2.10 dols, fortron, with 18 cants more for steel nails. 
One more uml! has started to making steel nails, Mer- 
ohant bar is week at 1.75 cents. Demand for strue- 
tural and plate igon is extremely dull. Raile‘are sel- 
ling at 28 dole, t0-29 dols. in Liots. It is probable 
that 27 dols, to 27-80 dols. would be accepted for large 
lots, late delivery. Building activity continues 
throughout the larger cities. ‘The coal trade is active, 
but competition is very sharp. In this city two-thirds 
of the rolling mill capacity is idje, and the textile caps- 
city isin about the same ernie elgg ae be is difficult 
to arrive at exast results. The situation is 
sound, and money {a abundant, There is an average of 
thirty to thirty-five failures per day throughout the 
country. All kinds of staple producta are very low. 
There is an improvement in the volume of exc 
compared ipa an 





METALLURGIOAL NOTES. 
Diari.LATION OF QUICNSILVEX IN Vacvo, 
Dr. F. Guregow, of San i ® pres 
acific 


Coas ly ators nee area tages af dustilling ff 
t, van 0 
quickeilver under diminished atmospheric pressure, as 


applied to the resorting of amalgam obtained in treat- 
ing silver and acid ores A report of the , with 

ed of the apparatus pro- 
oh by utekow The Engineering 
oy Aap of November lst. A steam pressure 
of QO Ib. is tized to produce 


1 


meroury, and the vapour of quicksilver from the retort 
vidly removed 


beizig rapidly under the suction so caused, the 
operation oan be conducted mach more rapidly at lower 
tem and'‘without the usual risks to the health 
of the workmen caused by escape of mercurial a 
The bulk of the quicksilver condenses in the Lieb 

oboler, which is a usual part of the retorting plant, an 

the remainder is drawn through the tubes and water- 
box of the br sents ry ecaainl g eegearier 

; arTangemen .) 
pnimery of any’ beok suction of water 


4 


® vacuum should be suddenly 
specially 


dattedyed. Dr, Gutzkow out how very 
isle esd ea ot alokeilver vapour 
on. The tension of this vapour doe 
not rapidly increase with « slight rise of tempera. 
fore ab steam, but « ly greater amount 
oe het ve'the point is required before it 





EXAMINATION OF Coxe, 

In Stahl und Kisen Dr, W. Thirner gives an account 
of a rapid and simple method he has adopted for de- 
termining the specitio gravity of coke, and also the re- 
lative vo of coke-substance and pore-spaces 
=y i Hite sample. No novelty is claimed for the 
principles involved in the method, which is, however, 
recommended as very rapid and easy, and when 
etn care is taken, quite satisfactory as to accuracy. 

falr a sample of the coke is carefully taken, 
and then of this sample two separate portions are pre- 
pared, one being reduced to fine powder, and the 
ether being taken in small pieces of about 10 mm. 
diameter. The der may be called No. 1 and 

pleces No. Equal weights, say, 25 to 
of each portion, are then weighed off, 


covered 


y moisten an 
Aleobol, though not as 
itenchem ag hensoléor ono or ¢wo other fluids, is 
recommended as quite efficient, and cheaper and 
pleasanter to work with. The beaker is dona 
water bath, and the alcohol made to for a few 
minutes, after which the beaker is placed aside to cool 
down to 15 deg. Ceat. By this treatment the coke 
is completely moistened, and all its pore-spaces are 
filled up by the alcohol, The apparatus which is used 
for measuring volumes consista of a amall flask of a 
oapacity of about 100 cub, om., rather tall and narrow, 
and not too thin in the glass, the neck of which is con- 
tinned in a glass tube of }2 to 13 mm. bore, long enough 
to contain 100 cub, cm., and graduated from the bottom 
upwards in centimetres and tenths of centimetres. ‘This 
apparatus 1s filled with aloohol (or other fluid used) 
op to a point a little above the zero on the scale of 
e tube, a cork is inserted to prevent evaporation, 
and the flask and tube then imwersed in water ina 
glass cylinder, the water being kept as nearly at a 
temperature of 15 deg. Cent. as possible, Ina few 
minntes the height of the Auid in the tube is read off 
on the scale as accurately as possible. If a piece of 
black paper is held behind the tube, and all readings 
are made on the lowest point of tho meniscus, 25 cm 
can be accurately . The weenes sample of 
peruse coke, No, 1, is now carefully introduced 
the fluid in the tube by moans of « funnel ; the 
funnel is cleared of all adherent particles, and after 
the cork is again inserted the apparatus is gently 
shaken till all coke powder settles in the fluid. After 
in cooling the apparatus to 15 deg. C., the height 

ot the column in the tube is read off as before. The 
difference between the two readings of course gives the 
volume of the powdered ocoke-aubstance, free from 
pores, and by dividing the weight of coke used, in 
grammes, by the number of cubic centimetres dis- 
gana we get the specific gravity. Thus if we took 
grammes coke and we found that it displaced 


td | 13.9 cub. cm. of the fluid, we should have 25.0 


0 1.80 
specific gravity of coke substance. The aample of coke 
in small pieces, No. 2, is now removed from the beaker 
in which it has been covered with fluid, on to a 
funne), allowed to drain for a few seconds till all 
excess of fluid is removed, and is then carefully trans- 
ferred to the apparatus. If too large a reg ie 
coke powder was used in the first determination, then 
the daak and tube must be cleaned out and newly 
filled with fluid as at first; but if not too much was 
used, there will be room for the second measurement 
without so re-filling. In either case the displacement 
caused by sample No. 2 is carofully read off, with the 
same utions as before, and as the pore-s of the 
coke were fully filled up by the fluid in the beaker, we 
now get the volume of coke plus pore-spaces, and from 
tion. Thus, take EAT 

on, ma, in 
ad epee of 28 5 alae cm. we have 0.8 as 

0 of coke plus pore-space, o thus 
arrive atthe 0 of volumes, in the ooke under 
examination, of ooke-subatance proper and of pore- 
space : 
a 25 grammes coke + pores «28.75 oubic om, 

6 coke-powder =13.9 ” 

% ,, contain pores-14.85 , 
Or taken on 100 grammes of coke, the coke-substance 
would occupy 55.60 oub. om., the pore- would 
occupy 59.40 oub. om., giving a total volume of 115 
cub. om.; and one oube mette of the coke would 
weigh 660.6 kilogrammes, For the above tests there 
are required only two weighings (exact te-6,01 ea) 
and three readings of the tube, which oan all be done 
in half an hour. 


Tax Morser Jumpo Roasres. 
Wa peupebs chcwily ty Giecass some of the digienlties 
attendant on the working of mixed lead, sinc, silver 


d permeate | vin 
§ 


vity of 8 actual coke in ques- 
OF en es as before, an pt 


upon some of the statements which have appeared, 
and which are certainly rather amusing. Thus, the 
Tribune Republican of Denver, predic 8 the over- 
throw of other works in competition with the ‘‘ Moffet- 


in| Jumbo roaster” eatablishment, saya that ‘the Jumbo 


roaster works best upon the ores that are worst 
for other smelters,” and ‘‘ no such thing as refractory 
ores are known or recognised by the (iunnison-Jumbo 
Worke ,” after which little statement it is not snrpris- 
ing to find that the paper in question considers that 
‘the only hope for the valley establishments lies in 
the chance that Mr. Moffet will not press the limit of 
his wonderful invention by erecting a plant large 
enough to treat all the ores of the State and adjoining 
territories.” The Gothic Hecord writes in the same 
enthusiastic strain, and tells us that ‘since amelting 
became a great industry, it has been considered an 
impossibility to su ully treat heavy blaok-jack 
core in any known furnace, without paar, an im- 

mense quantity of free lead ores as fluxes,” but that 
after yeara of study Mr. Moffet ‘‘ has at last demon- 
atrated that the heavy zinc minerals can be easily and 
cheaply reduced, and every iota of silver saved.” The 
wonderful process in question has been working upon 
ores contaming only 8 per cent. of lead, and over 
30 per cent. of zinc, which will be admitted to be a 
sufficiently severe material to deal with. Then fol- 
lows the only description of the process which wo have 
so far come across, and we consider this worthy to be 
reproduced, ‘'Instead of the old, slow labour and costly 
method of roasting, the J umbodoesita work cheaply and 
rapidly. It is « ntly only a cast-iron open fire- 

lace, surrounded by a water jacket. The ore anda 

ttle coal are thrown inandfired. Anumber of heavy 
air blaste are turned on, which soon fire the sulphur 
in the ore, creating an intense heat that soon melts the 
mineral into a wax. The melted mass is forked into a 
tank of water, where it granulates into a soft masa of 
oxided ore. As the melted truck is moved from the 
fireplace, more ore and coal are added, and as the great 
heat, generated by the coal and sulphur, very scon does 
the work, the cost of 1s only # smal! amount, 
Over the fireplace there # an immense auction air pipe, 
that grabs every particle of the fumes and gases, fully 
50 per cent. of the lead, and all of the zinc and sulphur 
being converted into and mineral fumes. ‘These 
are forced through a long tunnel that connects with a 
houseful of long sacks, into which all the mineral smoke 
collects in the form of a fine white dust, the salphur 
gas passing off through the fibre of the sacks. The 
zinc that remains with the lead and silver in the fine 
dust has ite refractory nature so changed that it, with 
the lead, makes an excellent flux. It is mixed with 
the roasted ore, a little lime and iron added, and the 
result is a clean jead bullion, containing every particle 
of gold and silver ever in theore.” This ts something 
like « metallurgical process! The ‘‘houseful of long 
sack.” must be a very striking arrangement, and any- 
body who has had experience of smelting ¢‘ mixed 
ores will be disposed to admire the wonderful action of 
& process that can make of oxidised zinc products ‘‘an 
excellent flux " Judging from these descriptions it is 
to be feared that the ‘‘ Jumbo roaster” wil] disappoint 
its enthusiastic admirers when accounts come to be 
made up, and that i¢ will soon, to quote the Hngineer- 
ing and Mining Journal of New York, “adorn the 
classic scrap-piles,” 





GgRMAN LOCOMOTIVE BuILpING.—We learn that an Eas- 
lingen house has secured a contract at Elberfeld for eleven 
goods engines. The contract price is stated to be 16741. 
per engine, 


Brick MACHINERY IN (QURKENSLAND.—The Briebane 
Courter, of September 27, contains an account of the pro- 
at the formal opening of the works of the Queena- 
land Brick and Tilemaking Company, Limited, near 
Brisbane. Tho brickmaking manaley had, says our con- 
temporary, been previovaly carried on in the colony 
under conditions which seriously impeded its pm ogress, 
Now, however, they are to be manuiactured in w» style 
hitherto unknown in thecolony, and on the znost ap- 
proved scientific principles. The machi selected was 
the ¢ brick machine of Messrs. Bennett and Sayar, 
of Derby, which has been fitted up in o shed measori 
“fen by 80 ft, ba arg . Sa aie to sigh otal 

: s per day of © oun; on 
teated, it was found capable of manufacturing 16,000. 
The Courver adda that great care was oxercieed in the 
valection of the machinery. Ten tons of the clay were sent 
to a a and distributed amongst tha Rrincipal makers 
of -inanufacturing st homagera and Mr, Winton 
and Mr. H.C. Stanley, after visi the eatablishmenta 
of the various at length deolded in favanr of the ma- 
ohinery of Mesara, Bennett and Sayer. Mr, 8, Betteridge, 
an experienced Staffordshire man, had been sent over as 

foreman, Most of the speakers at the opening 
extreme! in 


ref to the y manner 
the machinery ia doing its work, . 
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SECONDARY BATTERIES. 
To tHE Eprron oF ENGINEERING 
Srk,—In the report upon the electric light at the 
‘* Healtherios,” which appeared in your last issue, you 
refer tothe exhibit of Messrs, Parker and Elwell in the 
following terms 
‘‘The secondary battery is distinguished from the 
Faurd and the Sellon batteries, by being mado of motablie 
lead only. The plates aro avaked in dilute" nitric acid 
until the uire a xponyy texture, and arethen rapidly 
‘formed’ under the influence of a current. By this 
method of manufacture, which waa patented in this coun- 
try madopendeniy by Meserk Parker and K!well, and by 
. Plantd, the dificulty arising from the peeling of the 
oxide iw avoided,” 
As accumulstora of electrical enorgy are destined to 
play ko nnportant a part in the future, an accurate know 
edge of their carly history ia a demrable matter of 1m 
portance, and J therefore venture to ask you tu place on 
record, for the information of those of your readers who 
may be interested, the aubjoined extracts, one from my 
patent specification of September 10, 1881, the other from 
bat of Moasrs, Parker and Elwell of August 4, 1882, I 
would aluo mention that J called attention to the same 
matter in connection with M, Gaston Plantes patent of 
July 13, 1&k2, in @ letter to the Afertrical riew of 
September 16 of thut yaar, immediately after the paper 
by M. Gaston Planté (which appeared in the Comptes 
Stendus of the French Academy of Science in August, 
1882) was seen by ue 
Tt is net ny Intention hare tu onter inte questions of 
patent law, nor inty the marita of the various types of 
yecondary batteries (upon which | muy, if atest, have 
somothing to say on another oecason), would merely 
now tunark, in respect to tho chemical process or means 
described and claimed by M Ciaston Plante and Messrs 
Parker and HMlwellin then respective patonts, that such 
action by the acids on Jead has been a matter of common 
knowledye since the curly days of chemical acionce, and 
that their ainpleyment in the readiest meanr which any 
ordinary laboratory lad would adopt af told to bring a 
piece of lend to the condition xpecified by me. 








Sellon'a, September 10, Parker and Elwell's, 
As] 


JA81. 

‘*The plates of lead may 
aluo be roughened on one or 
both sides by meansef,. . 
any chemical process... 
In such a manner that to a 
suitable depth on each sido 
of the plate a spongy layer 
or projecting pornta or Hur 
fas wre produced, which are 
either euttable for retarniny 
the maternal hereafter to bo 
made activo or for obfareny 
a more rapid tormatiwn of 
the plates of used without 
such packing.” 


Anqguat 4, 1882. 

“The lead electrodes 
are piepared in order 
to facilitate ther develop 
ment under the action of 
the olectiic current, by 
placing them in a dilute 
Rolution of sulphurie and 
nite acide = The nitric 
acid oxidixes and dissolves 
xome of the lead and causes 
& roushening, corroding, or 
honeyrombiny Uf the surface, 
wherchu Me plate +a made 
capahle of having formed 
upon tt, and retaining when 
so formed, a larger propor 
tion of peroxide of lead 
during the action of tho 
battery than if the plate 
wers employed with its 
nurface in the originally 

amooth condition ” 


T am, Su, your ol dient sorvant, 


Joann S SELION 


The Hall, Sydenham, November 2¢, [884 
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AWARDS FOR VENTILATORS AT THE 
HEALTH EXHIBITION 
To THK Mprron oF IENGINREKING, 

Sin,—In avply to Mr Clark's letter 1¢ the above, 
which appears in your current issue, wa have only to 
repcat that we were not invited to send uur air pump 
veutilater, which is the only exhaust ventilator we oither 
manufacture or acll, for the ba of being teated, nor 
were wo notihed that teats were boing nade with exhaust 
ventilators, wo, iw alrewdy stated, not bamg even aware 
that such testa were imatituted until after they were com- 
pleted aud the awards made, Undor these circumstances 
it KeOMs rather ene for Mr Clark to say that we 
were not excluded from the texting, seeing that we--why 
we cannot understand, though we mean to find out—were 
laft im entire t@uurance of the existence of such teata, Mr, 
Clark states that wo were invited in proper form to send 
our ventilater to be tested, and also that he hulds a letter 
from us declining to ccply with his roqnest, As this is 
really a matter of nut only private but public interest, we 
now oall upon Mr, Clark to publish the letter roferred ta, 
ao that your readers nay be enabled to judge between us, 
and that we may have the opportunity of showing how we 
have been treated, 

With respect to our error in the Jonge of the testing 
tube, atating that it was 8 ft., whereas Mr. Clark informs 
usit was 10 ft long, this additional length instead of im- 
proving the position shows all the more conclusively that 
the mode of teating was « farce, and wo are prepared to 
erguc this point with Mr. Clark either as a question of 
eclence or practice, or aa both, and to prove the correct- 
ness of our assartiona, which we make as practical men of 
extended experience From the accounts we have since 
read of the expouments and the manner in which they 
were conducted, wo much fear that they will have the 
effect of bringing sumtary science into discredit with the 
public, and do it almost as great an injury aa the notorious 
‘Kew experiments,” which is greatly to be ih ae as 
it retards and bampers the efforts which earnest and . 
tics! men are now making to Re arise the cause am 
the people, We derive the information from s credible 
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fNov. 28, 1884. 





MINERAL WATER MACHINERY; HEALTH EXHIBITION. 


CONSTRUCTED BY MESSRS, BARNETT AND FOSTER, ENCINEERS, LONDON. 
(For Description, see Page 404). 
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source that the shafts of the ventilators tested were inside 
the tube, but as Mr Clark affirms, and we have no know- 
ledge of ourselves to the contrary that such waa not the case, 
we will concede the point, which dues not affect materially 
the method of testing the ventilators, 

Mr. Clark stigmatises our letter as “inconsiderate.” If 
stating that we will not allow this matter to drop until we 
have atfted it to the bottum and discovered the individual 
or individuals raally to blame, is ‘‘inconsiderate,” then wa 
admit the impeachiyent ; or if our remark that the exper- 
ments in question are a reflection on the mtelligence of 
the nineteenth century may be called ‘ inconsiderate,” 
thon we again admit the impoachment, 

We preaumea we may look upon Mr Clark’s letter as 
& final reply, xo far as the jury are concerned, to our letter 
of protest addressed to Sir Philp Cunliffe-Owen im his 
capacity as otticial representative of the jury, the receipt 
of which that gentleman duly acknowledged ; we herewith 
enclose a copy of four letters to Sir P. Cunliffe-Owen for 


your perusal, 
We are, yours eg 
Ronrat Borie anp Son, 
Queen Anne’s-buildings, 64, Holborn Viaduct, London, 


E. C. ' ovember 4, 1884, 





THE BOARD OF TRADE AND ELECTRIC 
LIGHTING. 
To THE EpiTor or ENGINgERING. 
81n,—Mr. Chamberlain's reply to the deputation of the 
2th inst., encourages on upon the terms of the 
option of purchase under seo. 27 of the Electric Lighting 
Aot, 1882, That there ta to be an option seams a foregone 
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conclusion, To take the discuasion out of the region of 
pure speculation, I shall take s somewhat parallel case in 
actual experience. 
Thirty years ago, the financial { 

enterprise In Indfa was purely hypcthetioal, Exper- 
mentally and tentatively some progress had been made. 
So early as 1849, the East India Railway Company, had 
been incorporated by Act of the Imperial Parliament, 
and an experimental line was soon afterwards made by 
sid of a subvention from Government, then that of the 
Kast India pi ied The public, however, were not 
easily to be convinced that railway works could be suc- 
oeasfully maintamed under the climatic and physical gon- 
ditions of the country, and what js etill more to the point, 
the prone still awalted solution, how far the natives 
could make use of the accommodation to be provided. 
The Indian Government wege desirous of 
privatecapital to the enterprise, but for this it was nevos- 


eller of railway 


sary not only to confer a monopoly of powers, but to give 
a substan guarantes, Th to 
sacrifice the Government were far on to re- 
serve to themsslves aa o of ie irae but 8 
were carefully consi no aa to be fair and not t 
to inventors, 

The final of the Indian Government with the 
East Indian way Company was made in 1834, The 
Government guaranteed a minimum dividend of 8%. per 


cent.; surplus profits over that amount in on fae were 

pdt fen one-half to eer ore e =, 

ment for their outlay on the guaran 

ncaa the dividend And shere was to ba ty hae 
urobase vernmen axercieed 

to ‘be given iis cle months after the expiration of 


Nov, 28, 1884,] 
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MINERAL WATER MACHINERY AT THE HEALTH EXHIBITION. 
CONSTRUCTED BY MESSRS. BARNETT AND FOSTER, ENGINEERS, LONDON, 
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twenty-five years, or within six montha after the expira- 
tion of fifty years, the idee mnoney to be ‘a aum 
equal to the full amount of the value of all the sharer and 
capital stock in the company calculated according to the 
mean market valuein London of such shares or stock dur- 
ing the three years tmmediately preceding the expiration of 
the said period of twenty-five years, or the said poriod of 
fifty years, as the caso might be.” 

he terma of the contract, as settled in 1854, were the 
basis of the great undortaking of the Kast Indian Rail 
way, and it may be said of the railway syatem in India. 
For identical terma were embodied in the Government 
contracts with all the railway companies in the earlier 
undertakings in India. 

To return to the Heat Indian Radway Company. The 
capital was subscribed on the atrength of the contract of 
1844; and the undertaking carried out. After somo years 
the profits were found frequently to oxceed the guaranteed 
amount, eo that, after dividing the surplus with the 
Government according to the arrangement, a dividend of 


4, at 
“nn 
te 





La 
ed 





4, 1, or even 2 per cant. over the guaranteed & per cent. 
was paid to the shareholder. Tho stock improved steadily 
the option, stood 


and, ad the time came near for exercisi 
at about 25 per cent, premium. At this time a momentary 

nic waa caused by a letter to the 7smes calling attention 
fo the existence of the option. But when those concerned 
had time to Jook intu thé? matter, the terms of the clause 
were found tohave been adjusted with such fairness and 
forethought, that prices quickly resumed the usual quota- 
tions, Indeed, when the Government (the Secretary of 
State under the powers of the Act of 1858) decided to 
exerciss the option, the only effect on the market was a 
alight rise of the atock owing to certain fresh advantages 
oonceded by the Government to holders In order to secure 
the success of the large financial operation required for 


ranaeiny, the purchases money. The new grrangoment 
(vk confirmed by an Act of the Imperial Parliament, 
and 44 Vict., cap. ocvi.) took offe 


from Jani 1, 

1880 ; and the Government acquired at the price of 28 
cane, pee pues at an expenditure including 
fi \gincant expend the guarantee of 50 per cent, 
2 all over the original cost—an undertaking of proved 






(For Desereption, see Page 494.) 
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and increasing value, with the accumulated fruits of ex 
perience and successful man 
remunerative purchase, 





tie 


kuccess attributed to the private manageinent, Chat under 
the new arrangement, the company retains a certain 
interest in the success of the undertaking, whieh continues 
to he carned on by the directors of the company on behalf 
of the (roverninent, 

A similar optionthas been lately exercised in the caso 
of the astern Bengal Railway, }y notice given in 1883, 
and under an arrangement confirmed by an Act of the 
Tmpaerial Parliament in 1884 In some other cases the 
Giovernmant have not found it expedient to exercise the 
option , and perhapa there are cases, but these are ex- 
eeptional, in which at is never likely te be exercised. 
Kvon whore tho railway hos been, fmancially, & compara- 
tive fauure, the pubhe advantage has doubtless been a 
farr compensation for the low on the Government gua- 
rantea Such a case, however, only illustrates the fair- 
neas of the terns of the option under which the Govern- 
mont has acquired the undertakings ‘vinch have proved 
successful 

Tn the case of cloctric lighting there is no question of 
ewe All that is asked w that undertakers for 
ighting on a large ecole shall have the necessary powers, 
and consequently what may be called a quasi me nopoly 
In the caso of the Indian railways, the option was part of 
the consideration for tho pecumary guaranteo Tho 
analogy does not indeed justify any condition of an 
option in the case of electric lighting But assuming that 
the prinaple of Clause 27 1s unalterable, and the option of 
purchase a ane qud non, the hiatory of Indian railways 
extending over the whole period up to and for some years 
boyond the actual exercise of the option, i4 a procedent 
showing tha terms on which such an option can be made 
consistent not only with the oncouragement of private 
enterprise, but alao (what isa point of some importanco) 
with steadiness in the market value of the property 
affected, 

That the Indian Governinent, in new railway under- 
takings, can and doos impose harder terms, ia only an allua- 
tration of the difference hutween a new and wntrted enter- 


priae, and an undertaking on which tho profits can be 


ent, in covery respect a | estimated by matnred oxporience, This differance at onos 
Indeed, 50 important was the | disposes of the supposed analogy between electric lighting 
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and gas and water supply. There 1s the further difference 
in the case of water companies, that their concessions in- 
volve not only a monopoly strictly so called, but the ex- 
tensive appropriation of natural resources. False and 
misapplied analogies, indeed, pervade the whole existing 


legislation upon electric lighting. 
T am, Sir, yours Beet 
R CaMmrsert. 


13, Old square, Lincoln’s Inn, November 24, 1884 
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PRESSURE OR VACUUM BRAKES? 
To THE Epitor or ENGINEERING. 





Siu,—I have been watching with much interost the 
automatic 


controvarsy re Westinghouse and vacuum 
braker, and asx one who haw had some axporience with 
both aystems, I shall be obliged {f you will spare me room 
for a fow remarks, 

Neither the Westinghouse nor the vacuum automatic 
brahe can be deemed to havo reached the linit of attain- 
able porfection, in either principles of action or suitability 
of matenal, and J wish to pomt out that the practical 
effoct of the compulsory adoption of spew ae so many 
correspondents have advocated, would be to stereotype 
the existing form, defeuts and all, 

Supposing the question of brakes ut ita present stage 
were to be 


kind, it would be necessary to apecify, not only the 
general form, but also every detail connected with it, to 
prevent complications affecting interchangeability. 

Locomotive superintendents would not care to take 
upon themselvex the responsibility of urging any devia- 
tion from the standard type, since it wild necessarily 
inselve an appheation, through their directors, to the 
Board of Trade for sanction to introduge the improve- 
ment, and the directors, happy in this responaibility 
having been taken off their shoulders, would, most 
certamly, refuse to court the reaponsibility of introducing 
any Improvement, however advantageous. 

tailway companies in being sued for aauietee on 
account of any accident occurring through the failure of 
the brake, which had been imposed upon them against 
thelr desire, would certainly refuse to accept any respon- 
nibility for the consequoncea of tho failure of its action 
Let the pubhe hesitate before clamouring for legislative 
interference ; 1 would ask it whother, if fo. any reason con- 
trol had beon mveated in the Hoard of Trade over the 
manufacture of bicycles and tncycies, those machines 
would have attained their present perfection of matenal 
and construction, under a system of hard and fast rules 
and regulationa? This inatance of the value and effect of 
competitive effort is apparent tu every one, ag is the want 
of it in our ahipr and guns, 

The public may rest assured that as long aa there remains 
arensonable chance of brake patenta being tried, adupted, 
and paid for, svlong Ln provements will continue tobe made, 
But on the other hand, with a standard type in use, an 
inventor will be practically dobarred from experimenting, 
and when in addition to his other difficulties, aftor the 
birth of lus invention, he has to stand up, encounter, and 
overcome the of red tape, it wil] happen that inven- 
fk relating to brake iinprovements will simply not be 

mn. 

Conmderations of this kind have, no doubt, prevented 
the Board of Trade from asking for powers to impose any 
brake upon the railway companics, Their oourse has 
been & wise one, and } am ata loss which to admire 
roost, the clear grasp of the requrements which they 
avineed in framing their conditions, or the astutenoas they 
have Rhown in their subsequent policy of non mterference, 
Scientihoslly and theorotically it will be admitted that 
prosaure and a vacuum are euaceptible of the same dugree 
and atticiency of control, But as the case stands at pre- 
sent we have not discovered the best methods This isa 
question of time, not of poambilities 
i am, Sir, your obedient servant, 

i, R, CaLrHRop, 
Ansistant Locomotive Superintendent, Great Indian 
Penmeula Railway Company, 
Indian, November 6, 1884. 
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INSPECTION OF BOILERS. 
To THE Eprror ov ENGINERRING, 

Sin, —T think sufficient time has elapsed-since inspec- 
tion of boilers was taken up by the Board of Trade, by tho 
insuring companies, and by the Steam Uners’ Association 
of Manchester, to inquire into the practical resulta , that 
is to aay, have tho systems of examination prevented ex 
plosions? Thi I take to have been the practical object 
in view; broadly apeaking, there can be no doubt that 
many serious accidents have been averted by all. The 


Board of Trade’s examinations of marine boilers have 
not entirely prevented explosions, many occurring to 
hollera under their cars. The same may be said of 


nearly all the insuring companies (here I speak of com- 
anies having the ea perient of ten years or more). The 
ancheater Steam Usera’ Association, on the contrary, 
has nover experienced onb explosion, or accident to person, 
in oonnection with a guaranteed builer. That the eysten 
of inspection has contributed much towards attaining this 
satisfactory result ja apparent, because one of the insu 
companisa which hae fad sleven years’ experience, an 
follows the same system of inspection aa the Steam Users’ 
Association, has had tho same satisfactory result. I mean 
the Yorkshire Builor Insurance and Steam Users’ Aasocia 
tion, Limited, of Bradford, Another reason may have had 
to do with it, in both cases, t.¢., the Staam Unera’ Assoola- 
tion and the Yorkshire Insu Company, have only a 
moderate number of boilers under their care (from 
4000), whilst the lean successful companies have had t 
care of much larger numbors, unless perhaps in the m 







ught under Parliamentary legislation, and 
railway companies were forced to adopt one particular 


and 
the River Plate. 
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recent case at Bileton. Whethor the syatem of inspection 
or the lunited number of boilers, has contributed most 
towards attaining the object may be an open question for 
discussion, but there is evidence sufficient to prove that 
the ayatem of ins 
panies has been ly responsible for serious blunders. 
T should have been aoe to explain the successful 
system, but am afraid I have already trespassed too much 


on your valuable apace 
Yours most reapectively, 
xa SMITH. 
14, Westfield-cresoent, Bradford, November 22, 1884, 





TRIAL TRIPS AND LAUNCHES. 

Ti London and Glaagow Shipbuilding and Engineering 
Company, on Wednesday, the 19th i:ust., launched from 
their shipyard at Govan an iron sorew steamer of about 
3000 tons gross register for the “Shire” Line of Mesuru, J on- 
kins and Co, London, She 1s named the Glamorganshire, 
and measures $40 ft. by 40 ft. by 20 ft. Gin. The builders 
are supplying the engines. 





On the following day, Messrs. eri Curle, and Co , 
Whiteinch, (slaagow, launched the M ddlesex, a three- 
masted iron sailing ship of 1780 tons net register. She 
measures 255 ft, by 88 ft. Yin. by 23 ft. bin., and has been 
sonatruoted to the order of Messrs, George Marshall and 
Sons, London, 


On the same day Massra. Russell and Co, Port (ilas- 
gow and Greenock, launched from their needa ahip- 
yard a beautifully modelled iron veoatc tie of 1500 tons 
register. She was named the Port Chalmers, and mea- 
sures 250 ft by 38 ft. by 23 ft. She has been built for the 
“ Port” Line of iron sailing shipa owned by Mesars, Craw- 
ford and Rowatt, Glasgow, and is to take up her berth 
immediately for Melbourne. 





Also on the same day a run was made with the steam 
launch Man Hla, owned by Mesara, Bullock Brothers 
and Co, of Rangoon. She ia of composite build, havin 
galvanined steel framing and teak plan ing sheathed wit 
yellow metal below tha water-line. The driving me- 
chaniatn ja a alngle cylinder ongine, the oylindor being of 
8in, diameter, with 91n stroke It is fitted with 
Bremme valve gear. The boiler is of steel, with a work- 


ing pressure of 120 lb peor square inch. Tho propeller is 
of brass, and of Duncan's huvk form. A steady speed of 
nearly ten miles nn hour waa maintained he Man 


Hln ia 43 ft Jong ovor all by 8 ft. Gin. beam, and was 
built and engined hy Mossra. and Duncan, White: 
field Worka, Glasgow. 


On Saturday, November 22, the screw steamer Bisogno, 
with $250 tons on board, had another trial tmp on the 
Firth of Clyde; from the Oloch Light to Cumbrao and 
back she maintained a speed of 10} knots per hour, which 
was considered highly satisfactory. She was built by 
Messrs. Burrell and Son, Dumbarton, and engined by 
Messrs. Duncan Stewart and Co., Glaagow, her owners 
beatae Societa Italiana di Trasporti Manttum, Raggio 

‘0, of Genoa, and she js to sal] botween Genoa and 
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NOTES FROM THE SOUTH-WEST. 
The Dowlais Works —A new lathe Js being put up near 


the Lower Works, It ooat something like f0002. here 
the lathe used to be placed additional steel works are to 
bo erected 


South Wales Institute of Engineers.—A_meeting of this 
Institute was held on Thureday at Cardiff. Mr. J 
Colguhoun presided. Mr. A. Steer read & paper on 
‘* Minerw’ Safety Lamps as compared with the Morgan 
Lamp” All the best known lamps were subjected to a 
series of experiments by Mr. Morgan's apparatus for teat- 
ing at varivus volocities, and the opinions expressed by 
Mr, Steer wore fully borne out, ith the excoption of 
the ‘* Morgan” no lamp hag ae yet been found to withstand 
this apparatus The ‘“ Davy,” “ Clanny,” ‘ Mueneler,” 


* Haraant,” &c., causo explosions in a space of time rarely |} 


exceeding five seconds, while the ‘‘ Morgan” lamp has 
been placed in every conceivable position in relation to 
tho apparatus without failing The large flame of the 
“Morgan” lamp, which 3a Jittle if anything short of a 
sperm candle, is to be particularly noticed. A paper by 
the chairman on “‘ Hot Blaat Stoves” gave rise to a com- 
parison of the relative merits of Whitwell and Cowper 
atovea, Several members expressed an opimion that the 
day of iron stoves has gone by, and that im a very short 
time nothing but brick stoves would be'in general use. 
The consideration of a paper “ On an Improved Type of 
Vertical Boiler,” by Mr. Marcus Moxham, was postponed 
until the next meeting, owing to the unavoidable absence 
of the author, A paper ‘On Endless Rope Haulage, ae 
adopted at the Clifton Colliery, Nottingham,” by Mr. 
Hart Huxhem, F.0.8., gave rise to a considerable dis- 
cussion Mr. Huxhain explained that, under ordinary 
circumstances, a rope would last from nine to about aix- 
teen months; but the one which had been experimented 
upon at the Clifton Colliery had been in use since 1870, 
and atill appeared little the worse for|wear. He had re- 
ceived a letter from Mr. H. Fisher, ono of the most prac- 
tical colhery engineera in the Midland district, stating 
that there was every pect that the rope would last 
three years longer, making eight years altogether. The 
discussion was adjourned. 


The Severn Tunnd and the Avonmouth Dock —A moet- 
ing bas beet pee at the Sion of the ieee Chamber of 
Commerce for the promoting a posal for 
the construction of a short line to pros Enel Sovern 


ion adopted by the old insuring com- { the 


- | uron trade has 
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Tunnel with the Avonmouth Dock, The line, if carried 





out, would be between five and aix miles in | , ond 
would cost about 55,000. A resolution was the 
offect that it was essential to the interests of Bristol that 


line should be made, so that the docks should be 
brought into connection with the South Wales coalfields. 
In the discussion which tock place it was urged that the 
line should be made by the Great Western Company. A 

rovisional committee was appointed to promote a Bill 
- ne pusulng seasion of Parliament for the construetion 
of the line. 


The Cwmpennar Collveries.—Mr. Phillips, late of Blae- 
navon, has been appointed manager of these collieries in 
the room of Mr. D. Williams, who left not long ainoa to 
undertake similar duties at Dowlais. 


_ Tramways in the Weat.—Notioe has been given of an 
intended application to Parliament for a Bill to authorise 
an extension of the Weston-super- Mare street tramways, 
and alao for a steam ceney and carriage road, thence to 
Clevedon in a nearly direct line over a bridge to ba con- 
atructed over the tidal part of the Yeo, The Parlia- 
mentary notice includes the continuance of the tramway 
from Clevedon through Walton and Weaton to Portis- 
head, and it provides for connections with railways, 
aidings to quarries, works, &. 


New Steamer at Cardif.—The screw ateamor Sees 
has been loading a cargo of ooal in the Roath Basin, 
Cardiff, for Aden. She is & fine vesse] of 2324 tons 

net register, and is the latest addition to the fleet of 

vesiela owned by Mesars, H. Briggs, Bona, and Co, of 

a ae have frequently of late years loaded at 
erdiff, 


Cardif.—The steam ooal trade has been rather onsier ; 
at the same time last week's clearances wore of a satisfac- 
tory nature. Business in the patent fuel trade has also 
been fairly good, The demand for house coal has been 
rather easier. Last week's clearances comprised 141,289 
tons of coal, 1270 tons of Leen fuel, and 399 tons of iron, 
From Bilbao there arrived 8007 tons of iron ore 


Newport.—The steam coal market is considered to have 
slightly improved. Some shippers have been well em- 

loyed, and prices have been, if anything, slightly firmer. 

he manufactured iron trade has remamed in much the 
saine state, t week's iron exports amounted to 970 
tons, this total bemg made up by shipments to Ceara, Kio 
Grande, and Alexandria. ia week's coal clearances 
were 39,359 tons. From Bilbao there arrived 9010 tonsa of 
iron ors and 1450 tons camo to hand from othor sources. 





NOTES FROM OLEVELAND AND THE 
NORTHERN COUNTIES. 
MiIppLEsBRouGH, Wednesday, 

The Cleveland Iron Market.—Yesterday the market 
was unchanged and the feeling was very quiet. No 3 
g.mb. f.o.b Tees was again offered at 86s 3d, per ton 
promps delivery, and fur delivery over a few montha 

8, Od. was asked. The volume of fresh business is not 
large. It 18 satisfactory to notice that shipments con- 
tinue on a fair scale, being 61,900 tons this month againat 
66,000 tons last month, and 84,500 tons at the correspond- 
ing time last year, Tho manufactured iron trade remains 
dull, although a few orders for steamers have been re- 
cently placed in the North of England, This will tend 
to send more work to the rolling mills where short time 
has been the order of the day. Ship plates are quoted 
Sl, and angles 4/. 12s, Gd, leas 2) per cent. at works, 
Hematite pig iron iss shade firmer at 4a, for Nos, 1, 2, 
and 3 f.o.b, west ooast ports. 


Wages in the Iron Trade —The court of arbitration for 
fixing the wages in the North of England manufactured 
been held in Newcastle. A good deal was 
said about the depreasion of trade and the necessity for 
a reduction of 5 per cent in wages, On the other hand, 
the operatives argued that their rege were lower than 
they had ever been before, and if they were further re- 
duced many men in the north would be unable to live and 
maintain their familias. As the mastors claim « reduction 
of 5 per cent., and the men ask for a like amount ad- 
vance, it is the general opinion that the arbitrator will 
eave wages os thay are, in the hope that trade cannot be 
he than it in at present, and may soon be a hittle 

Yr. 


The Steel Trade,—Most of the steel works are fairly well 
occupied just now, There is, however, a great deal of 
difference on the soora of profit made at the respective 
establishments, some firms having many advantages over 
others, What everybody inthe Cleveland district desires 
to ree, is the introduction of the smaller branches of the 


steel trade. There in still very considerable distress 
amongst the industrial classes in ths northern towna owing 
to the general depression in trade, Relief committess 
exist in most of the towns, 

The Coal and Coke Trades.—There iu a stendy demand 
for all kinds of fuel, and prices are unaltered. 





NOTES FROM SOUTH YORKSHIRE 
SHEFTIZLD, Wednesday, 
Communication between Goole and York,—It is eta 


that the imperfect railway communication between Goole 
and York is, at the fostanes of Mr, Creyke, M.P., who 
has been in communication with Mr. Dent Dent, 


chairman at ao ee Railwa Y; 
In engagin 6 attention of the general manager 
the company. Though it is felt that the acta of 
railway just now ate not very bright or en . 
ing A = mpg hols such a branch raat or aval 
of a junction, as would facilitate commun 
York and Goole, it is admitted by the company 
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Goole ias grow rt, which should have greater facili- 
ties than fila oye, ° 
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The Electric Light at heart woe believe that the 
directors of the ‘Manobester Abeffield, and Linovlnshire 
way Com y under consideration the project 


of taking aver the electric light at Cleethorpes for the 
purpose of lighting their new promenade, 


The Parkgate Iron Company.—Tho directors of this 
company have declared an interim dividend of 1/. 106. per 
share, free of mcome tex, for the aix months ended Sep- 
tember 30, being 10s. leas than in the corresponding 
period of lant year. They regret that only a part of the 
plant has been employed during the past mx months, and 
a eee amount of work executed at extremely low 
prices, 


John Brown and Co., Limited.—The directors of John 
Brown and Co., Limited, Atlas Steel and Iron Works, 
Sheffield, at a meeting held on Friday, decided to pay, 
on December 23 next, an interim dividend of 3/, per share 
leas income tax) on the ordinary shares of the company. 

he shares are 100/. each, on which 747, 15 paid up. 


Alfreton Water Works —During the past week some 
further testing of the Jand adjoining the Lindway reser- 
voir of the Alfreton Water Works been made with a 
view to the enlargement of the storage area. By consent 
of the owners of land on both sidea of the work, testing 
has been done outside the land in the possession of the 
Bani authority. The result of the tral was to oon 
firm the opinion of the probability of the proposed 
enlargement being comparatively inexpensive. 


New Local Rarvlwaye.—lIt 1 tal sed by the Man- 
chester, Sheffield, and Lincolnshirs Railway Company to 
construct a new railway in the West Riding ‘The hne 
will commence in the parish of Treeton, near Kineton 
Park Statron, and terminate in the pansh of Chestertield 
“in a fiald belonging, or reported to belung to the Duke of 
Devonshire, and in the occupation of Enoch (ioodwin ” 
The terminus will be about the centre of the fenoe which 
divides that field from Brewery-street. The parishes and 
townships which the line wall traverse are Treoton, U ley, 
Brampton-en le Morthen, Aston-with Aughton, Tod. 
well, Thorpe-Salvin, Wales, Harthill - with - Woodall, 
otherwise Harthill, Killamarsh, Beighton, Eckington, 
Renshaw, Stareley, Rrimington, Whittington, Tapton, 
Newbold, Dunston, and Chesterfield. 


Failure of the Rothaham Water Supply.—The Rother- 
ham corporation have restricted the supply of water to 
the town to one hour per day. They now burp to 
obtain water at Dalton, which will give an additional 
daily aupply of 350,000 gallons ‘Towards thia movement 
a deputation has proceeded tu London to conrult Mr 
Mansergh, the Snewioet to the waterworks It ia feared 
unless more expedition ia decided upon, the trade of the 
town and the health of the Inhabitants will be senously 
affected, aa at the prosent time there isa pom deal of fever 
and measles in some parts of the borough. 
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NOTES FROM THE NORTH. 
GLascow, Wednesday. 

Glasgow Pay-Iron Market.—The warrant market was 
very strong Jast Thursday forenoon, and prices at one 
time touched 44s, cash, but in the afternoon the early gain 
waa lost, and prices closed as on the previous day 
Transactions were reported In the mormng at from43e 7d 
up to 44s, cash, also at 43x, Ghd, up to 44a, Id one month 
fixed, the market closing with sellers at 444. cash and 
44a, 3d. one month, and buyers near In the afternoon 
business was done at 438 10d. down to 43a 9d, cash, and 
the close wan sellers at 438. 7d. cash, with buyers ut 
438 Gd. Baturday’s market was dull in the morning, and 
cash prices declined te 438 4d,, subsequently, however, 
thero was a recovery, and prices at the close wore 4d. per 
ton over those ruling at the close on the previous day 
On the whole there was an advance of 14d. per ton, and 
the fluctuations over the week extended to In 1$d per 
ton, Thero were transactions dunng the forenoon at 
43s, 5d, 43a, 4d., and up to 43x, G4d. cash, and at the 
close sellers were asking the top price, and buyers offered 
4d. perton under, Business was roported in the after- 
noon at 486, 7d., 438. 6hd., and up to 43s. 74d. cash, the 
close being buyers at the last-named price, and sellers 
near, The warrant market was dull on Monday, chiefly 
in consequence of discouraging reports juat received frum 
New York regarding the condition of the iron trade in 
America, and prices declined 4d. per ton Business waa 
transacted during the furenoon at 48a. Gd. cash, sellers 
remaining at that price, and buyers at ld. per ton less, 
Tranaactions were reported in the afternoon at 43s. 6d. up 
to 43s. 7$d., and down to 43s, 34d. cash, with sellers at the 
cluwe at 438, 84d. cash, and 438. 6d one month, and 
buyery near. Yesterday's warrant inarket was a little 
uncertain, but the closiny prices were the same as those of 
the previous day. The forenoon rates ranged from 
43u, Ed. to 43a, dd, and back to 43s, 24d. cash, the close 
being sellers at 43s, 8d., and buyers offoring $d. per ton 
lower; and in the afternoon the prices were 43u, 3d., 
48a. 24d., and 48a, $d. cash, and 486, 44d. and 43s, Bd. one 
month, and ie close there were buyers at 48x, 3d. 
cash, and 43s. St! one month, with sellers at4d por ton 
higher. Business was done this forenoon at 43s. 3d, to 
430. fd., and back to 430. 4d. cash, with sellers at the 
close asking 43a, 4d. cash, and 43s 6d. one month, and 
buyers at §d. per ton jess, There was an casier market in 
the mo ie Sp transactions took place at 433 84d. 
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down to 488, 2). cash. The market is in a» restlesn and 
unsettled condition, while an sir of suspicion seams to 
pervade the trade, owing to the uncertainty amongst the 
operators as to the course that the trade is likely to take 
in, the immediate future, that being in great measure 
attributable to the oversold state of the accounts, Sharp 


ENGINEERING. 


fluctuations in prices have been the rule in the market 
over most of the past week. On acoount of the want of 
confidence that prevails a very little buying creates o 
sinart rise fn pesons and a very little selling is attended 
with @ considerable fall ; and the state of the trade fs 
auch that dealers incline more to sell than to buy. The 
public continue to hold aloof, and consequently buat 
ness 18 confined to members of the trade, who, as a 
rule, only buy to cover oversales, The outlouk as regards 
the legitimate demand does not improve, and very few 
fresh orders ara bemg received from America or the 
Continent, or other places abroad, or from consumors at 
home, Shipping iron remains somewhat ateady, and 
drices are almost unchanged, though m the case of some 
brats slight concesstons are being made, The number 
of blast furnaces in actual operation remains at 95, us at 
last report, the number blowing he bee ago being 101 

There ia some talk ax to the likelihood of some more beng 
blown out, but nothing of dehnite character i4 known on 
the subject by the outside pai Last week's shipments 
of pig iron froin all Scottwh porta amounted to 6935 tons, 
as againat 6678 tons in the preceding week, and 9617 tona 
in the corrusponding week of last yoar = They include 
894 tons tu the United States, 100 tons to Canada, 100 tons 
to South America, 170 tona to France, 1400 tons to Italy, 
914 tons to Germany, 100 tons to Ruasia, 480 tons to 
Holland, 280 tonsa to Helgiam, and lesser quantities to 
other countries, The stock of py iren m the public 
warrant stores atood at 579,863 tonsa yesterday afternoon, 
as compared with 570,125 tons yesterday week, showing 4 
decrease for the weck of 62 tons, 


Fist Voyage of the “Umbria”—The new Cunard 
liner Umbria, recently built and equipped by Messrs 
John Elder and Co , nas ti-day coinple her frst round 
voyage to and from New York She left that port at 
9a.m this day week, und passed Brow Hend at 5 50 this 
morning, thus making hor homeward passage, from land 
to land, an G days 10 hours 20 minutes It 18 evident 
that she ix destined to become of even groater awiftness 
than the Alaska and the Oregon Mr A. DID Pryce 
Douglas, the engineer manager to Messrs Jobn Wder 
and Co, went out to New York with the Umbria. 


The Edinburgh Suburban Radway - Though tho cross 
over bridge at the Waverley Station and some other 
engineering work sa not yet tinmhed, 1¢ was definitel 
arranged yesterday thatthe Edinburgh Suburban Hail. 
way should be open for passenger traffic on the date 
originally fixed, the lat of Decomber Goods trains have 
buen travelling over tha line since the lst of November 
to the great relief of the traffic at the Waverley Station 
The passenger tune table, which has been arranged, pro- 
vides for a train running every hour of the day each way, 
ao that practically a half hourly service froin morning till 
night will be given The trains will call at all the atatione 
on the line, seven in number, and these trains from Kdin- 
burgh by the ‘‘outer circle” will have fair connections 
throughout the day with trains to and from Glasgow 
Forty minutes are allowed for the round, and with a 
margin of twonty minutes tn the hour to spare, it 18 anti 
cipated that there should bo no delay in the starting of 
these circular trains The two traina will be made up of 
first and third clasa carriages and will be fitted with the 
latest improvements This service lida fair to become 
ub popular amongst the residents of the southern 
suburbs, 


Trade at Airkraldy —The eppinest! trade at Kuirk- 
caldy is atill dull. At two of the foundries, howevet, a 
considerable number of hands aie at work, whilo at 
another an order has just been rece:ved for the construc 

tion of a lot of augar mull machmery ‘There ix a pruspect 
of tha Whytebank Engine Works boing re opened soon, 
and likewise the ahipbuiding yard at Ainghorn—negotia 

tions with that object im view being, it 16 repurted, now 
alinost completed = The premises just mentioned belonged 
to the firm of Mesers. Jolin Key and Sons, whose bank- 
ruptey took place some time ago, 


Evpected Admuraliy Ovder for the Clyde.—It 1a stated 
that at the least two deaigna for warships have 
been forwatded from Clyde shipbuilding firma to the 
Lords of the Adnuralty for inspection, in the hope that the 
Government may see ht to » ace some ordars for such 
vessels in this great centre of the shipbuilding industry 
One of the designs 1s said to be for a sort of combination 
of the type uf the Nelson and Northampton (built, respec 
tively, by Mesura Elder and Co and Messrs, K Napier 
and Sons), and that of the Ismeralda (recently built by 
Sir Wilham Armatrong, Mitchell, and Co,), about 450 ft 
long, with enormous engines to work up to somnethiig 
hke 15,000 horse-power. The other 1s understood to bo 
of the Leander and Phaoton type (lately constructed for 
the Adiniralty by Mossrs Napier and Sonn), having 
steaming power sufficig + to give a xpecd of 20 ae per 
hour, and to carry a W*.. number of light guns, 


Wick Harbour — ‘ick Harbour Board have all but 
completed arrangey 4 with the Pubhc Works Loan 
Commiasioners for) oan of 50,000! , to aid im carrying 
out ® scheme of’ cbour improvement and extension 
The latest phage in the negotiations was the presentation 
of a draft bond to bo signed by the members of the 
Board, in whish they were asked to give personal aocurity 
for the aum of 100,000, that the money #o obtained 
would be erplied to the conatruction of the works shown 
on plans which had been approved of by the Board of 
Trade Being a movable mand the membera demurred 
to become personally responsible for the appheation of so 
large a sum of money, in the expenditure of which they 
might have no voice. This view of the matter was placed 
before the Loan Commissoners, who to reatrict 
the bond to 14,000/., as security for the first instalment of 
the loan, which uw to be 7000. Ata special meeting on 
Saturday, the members of the Harbour Huard present 


Oe 


with one exception, consented to sign the bond on the 
conditions submitted by the solicitor of the Loan Com- 
Miasionera. It waaat the same time decided to accept the 
offer of Messrs Fleming and Ferguson, Paisley, to con- 
atruct a dredger ata aout of 700 
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FOREIGN AND COLONIAL NOTES. 

New Zealand Rawlucys -There has boan a good deal of 
discussion of late with reference to the route of the New 
Zealand North Island Railway, which 14 to connect Auck- 
land with Wellington. Two routes have been proposed. 
Roth routes run together for about fifty miles, from To 
Awamutu, the present terminus of the line from Auck- 
land, One, which 1s known as the central route, passes 
bY the western side of Lake Taupo, and joms the line to 
Wellmgton at Marton The othor takes a weatorly direc 
tion, and joing tho Taranak: line at Stratford, at the back 
of Mount Kgmont On both routes the Jand 1s said to bo 
of excellent quality, There 1s no doubt that tho construc 
tion of this trunk railway through tho North Island is 
one groat work which lies before the colony at present 

Brulye Building on the Balttmere and Ohio Ravlroaa —~ 
A bridges now building over the Brandywine on the out- 


skirte of Walmungton, for the Philadelplia branch vf the 
Baltimore and Ohio Railroad, will be a structure of preat 


strength. There are hve massive piers, thiee of which 
will be 82 ft, high =The other two will have o height of 
40ft <At the they are each 37 ft Tin long, and 


have a uniform width of 14ft 7hin At the top they are 
$2 ft long, mcluding tho copmg, and &ft wide in vach 
jer there are four through stones 10 ft long The other 

jocka are also huge The wonwork will bo 26 ft above 
the stone coping ‘The longest apan will be 164 ft The 
entire terigth of the bridge wall be 874 ft 


Aievators for the Cunadvan Pacrfie Rauway - The Mon 
tieal Terminal Company, which will build some elevators 
for the Canadian Pacific Railway, will have a capital of 
000,000 doula, on which the Canadian Pacihe Company 
Guarantees an interest of 7 per cent per annum The 
Canadian Pauhe Company will alan buy the elevators 
ufter ten yours at 5 por cent. advance on the cost ‘wo 
olavatoré will be ready by noxt spring 


Locomotiies on the Northern Pacihe Ratload --At the 
close of June, thiayear, the Northern Pacihc Railroad Con 
pany owned 301 locomotives, as compared with 289 at the 
clone of June, 1883, 158 at the clone of June, 1882, and 104 
at the close of June, 188] ‘The length of line im operation 
upon the system at the close of June, 1884, was 247 
miles, as Compared with 1701 noles at the close of June, 
1883, 120 miles at the close of June, 1882, and 754 
mules at the clog of June, 1881 


Gas at Partis-~The rasvonuse of the Parisian Company 
for Lighting and Heatmg by Gas amounted in the frst 
nine months of this yoar to 1,053,000/, showing an m- 
crease of 23,300 , or 1 2) per ceut , ay compared with the 
corresponding period of 1883 


Spanish Locomotive Balding -- A locomotive hilt at 
Valence haa just been brought into use at Spain Hithertu 
all tha locomutives required in Spain have been mmported. 


German Railways — Vince Bismarck has prepared a pio- 
ject to be laid before the eens in Ite COMING seNalon 
for the purchase, by the German Empire, of all the rail 
ways now owned by the different federal govornments, 
and for the centralisation of the administration thereof iu 
Berlin It os stated that the governments of Bavaria, 
Wurtemburg, and Saxony oppore this schema, 


Artenan Wella in New South Wales —An arteman tlow 
of water has been met with by a New South Wales 
Government boring party, near Breakfast Creek, a locality 
about aia unles up the Nepean from tho raullway crossany 
The engimeer hax reported to the supermtendent of 
drills, that since the date of his last report abort the 
water struck an the hore, tho stream ceased to flow 
higher than the surface, but recently, at a depth of 
365 ft. it started to flow again, mang 5 ft above the su 
face and flowing at the rate of 100 gallons per hour 


Afelbourne Harbour Trust —Some questions having been 
asked in the Legislative Arsembly of Vietorns as to the 
expenditure of tho Melbourne Harbour Trust for plant, 
&c,, outaids of tha colony, that body has preparcd ao 
return showing that the amount which lus been spent on 
dant, &e , in Iengland, 1 122,524/ , while the Trust spent 
br plant in the colony 140,890/ , for work 387,547 , and 
for timber 61,4367 
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THe Boston EvkteruicaL Exuipirion.—An Electrical 
Exhibition will be held in Boatun, US A ,im the far 
budding of the Massachusetts Charitable Mech anes’ 
Asaociation, frouxs November 24 tu January 3 

Messrs MERRYWKATHER AND Sons’ Works - During 
the past week a trial has taken place at the works of 
Measre. Merryweather and Sons, of two of the moat 
powerful ateam fire engines in the would, constructed for 
the corporation of Liverpoul Steam was raised in tha 
boiler of No J ongine (which indicates 100 horse power) 
in 94 minutes, and the steamer was texted for its fire- 
extinguishing powers. A jet was thrown 800 ft with 
great force, the engine hemg capable of workin, twelve 
atreams simultaneously, A antantactary trial has alse bean 
made of one of the fifteen steam tramway locomotives 
now being constructed for the North London Tramways. 
Those engines have cylinders 741n in diameter by 12 in. 
stroke, and are each capable of drawing three loaded curs 
at a speed of eight miles per hour, and at a working cost of 
30 percent. less than horse-powcr It 19 expected that 
the whole of these engines will be running in the oumee of 
the next two months. 
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WAGONS OF SOUTH WALES. 
(For Desoruptwn, see Page 509.) 
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the phenomena in question resulve themselves into 
very simple elements when the facta of the case come 
to be carbdfully analysed, and the recent boiler explo- 
mon at Bilatun, to which we briefly reforred in our 
issue of the 14th inst, and further particulars of 
























































Gute: rare. Se nee one reweere which will be found in another column, offers no 
Lasts: Alphonse Darr. exception to the rule in this respect. In faot it 


¥. A Broukaus. 

Lavaarco.: Mrs. Taylor, Easaing Sane. 
Mancumraz: John ood, 148, Deansgate. 

Oarsep: Kirkland and 

Rorragpam ; H. A. Kramore and Son. 

Unsirap States: John Wiley's Sons, 15, Astor Place, New York 


ocours in such disastera, In this case throe plain 
egy ended bvuilera in a range of ten set aide by side 

exploded to all appearances mmultancously and 
Viewna: Lehmann and Wensel, Kirntne acattered their fragmonts all around. 

i intended far jnsertion fm the ourrent weeks| [tis easy to understand that to tho untrained 
lamue must be delivered not Jater than 6 Fu. on Tnureday aoe observer who judges only from general results, the 
age ve Man guhiseiee eaipletages ‘rake a ity The line |fact that the boilers were almost new, that no 
averages a vevon words, Pa Dent must scoompan all orders for wasting of oe was heise ae ra at the 

6 advertisements, ow On cene time of the explosion the boilers which burat were 
Loar siete b poor Leal me mnie haart Alot iy working im conjunction with five others alongmde 
edvertisementa will be inserted with all p regularity, but | which remained uninjured, may presont itself as a 
sheotute regularity cannot be guaranteed, puzzle by no means casy to solve, To the tramed 

expert, however, accustomed to mivestigate such 
eiaiet taes the disaster did not present much 
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SUBSORIPTIONS, HOME AND FORKEIGN. 
The price of ENGINEERING to annual subscribers tn tha 

tliculty of explanation, and was comparatively easy 
to diagnose. 


United Kingdom receiving copies b io 10. On 2d annum 
If credit bovaken, the ohare ie oe. Jad. exten, the suibsctipeious 

A careful oxamination of the fragments revealed 
the fact that in one bower, and im one only, was 


bel able in advance. There being two doublo numbers pub- 
lished each tthe ann ne 
there a longitudinal rent, while to the skilled eyo 


year, the amount of the annual mibsoriptions should be 
reokonod as Fifty-four numbers, with postage accordingly. 
The puoliahor bogs to atate that slnco January J, 1882, the ordi- 
nary copies of INEKRING sent abroad are printed on thin 
, Conia on? heing, pent eel - much loss balripedn on haul ‘] 
h paper, foreign eu ta are strongly recommen order | it was at oncc apparent that the platos at this part 
thick paper copies, which thoy can have by paying the difference | 1,14 |.4en very severely overheated, and on plotting 
tho position of the rent if was found that it had ve- 
curred just at the part which would be overheated in 
the event of the level vf the water m tho boiler get- 
ting tuolow Further consideration showed that it 
was not yan the shortness of water had been 


aa indicated below. 
© rates for subscriptions to ENGINEKERING from abroad are 

brought about by evaporation im the ordinary way 
m Spe ee of the attendant neoylectmy his 


1l 168 Od to all the ra countries, viz Africa, Austro- 
feed supply, but that the level had been i all pro- 


Hungary, Belgium, Brasil, Bulgaria, Canada (Do 
minion of}, Cyprus, Donmark Kesypt France, 
Germany, Gibraltar, Greece, italy, uxembury, 
Malta, Marquosas Islands, Nethoriands, Nowfound- 
land, Norway, Peru, Portugal (including Asores 
and Madeira , Koumania, Russia, Servia, Spain, 
Sweden, Switecrland, Tahiti, Turkey, United States 
of America, Avstralla and New and, Thick 
81 08 Gd to India, Deylon, th ritesits Boldlainadtay Chdaa,:3 bability ] d 1] 
0 Jodia, Ceylon, tho Straits Sotwemen » Yapan, ity lowered very rapidly from sume cause ar 
ard tne. Hpwelien 1bsu09 Thick paper copies, other, and the evidenco of Mr Marten and Mr 
All acoounts are paysble to the publisher, Mr, Omarcas| Romavy at the inquest showed, we think, that the 
Qiuamas, 85 and 86, Bedford srost,. Pheques should be crowed | most probable explanation of the loss of water was 
‘ that the loakaye had occurred at a defective jomt 
in the blow-out pipe 
The fact that a portion of the blow-out pipe on 
this boilor was made of wrought iron, while those 
of the other two were of cast iron, enabled it to be 
identihed as the middle boiler of the three which 
had burat. The evidence, therefore, showed clearly 
that mn the case of No 2 boiler at least, thy explo- 
gion was due te the water level in the boiler getting 
tov low, whoreby the plates had becume overhoated 
to so great an extent that thoy were 1endered tou 


made payable at 407, Strand, Landon, W © 
Forulgn subscrilers, especially when renewing thelr mubsorip 
weak to withstand the ordinary working pressure 
The question then ariscs, What caused the explo- 


Hens, Bre particularly requested to miviee the Publisher of the 
gion of boilers Nos 1 and 3/ An examination 


ranesmission of the Post Office Order, and the exact amount for 
which it is mado payable If this precaution {a omitted, somo 
difficulty Is vory Ikely te oocur in obtaining the name of the 
sender 

showed there were no signs of shortness of water 
in either of them, nor had they faved longitudmally 
In each caae the rents occurred at the ring seams, 
the boiler on the left pa divided into two frag- 








Reanina OCasms —Reading oases for containing twenty etx 
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NOTICE TO AMERICAN SUBSORIBERS. 
We te announce that we have appointed the finn of John 
Wiley’s 15, Astor Place, New York, tho sole agenta for Enai- 
waning In the United States, and all subscriptions for the United 
States willin future bo payable to them. ey will also be pre- 
to receive advertisamonts for Exarmmumning, and will afford 
ull information as to torms, &o , on application. 
The Publisher begs to state that he is able to supply one or two 
sota of Rxatnuaaine complete from the commenooment 
The Publisher desires to draw the attention of Manufacturers 
and Purchasers to the advantages offered by the Invoumation 
AXD Inquiay Hoom establwhed at the offices of this Journal. In 
this room are kept for the benafit of cuore, flee af ell chia dn 
Bnglish and c technical journals, and tha cir # and 
of the laading manufacturers (n the FE ng Trades, 
gither for reference or dutribution A olas arrangement of 
the various advertisements which a vy ether continuously or 
from time to time in ENGINEERING aleo de available for refer- 
once. Manufacturers ara wninted to contribute their catalogues 
and ctroulara, which will be widesed and placed under tha care of 
an attendant 
oes eran ong vee u 
NOTIOES OF MEETINGH, 
Tax Inatirerion oF Civin Encinnena --Ordinary mating, Tues 
day, December 2nd, at 8pm, Papers to he with a \lew to 
discumion “The Working of Tramways by Steam,” by the Hon 
R. C. Patsons, B.A, BOCK, M Inst CE “The Hydne Stoain 
Tramways,” by W Shellshear, Assoc, M Inst C 1 Btndents’ 
meeting, Friday, December ith, at 7 30p in Paper to bo read and 
ilacussed ; aa onometrical Surveying,” by Harley H Dal- 
r mple Hay, Stud, Inst CR Mr Henry Law, M, Inst, CE, In 
8 Ohalr. 
Qivin amp Meowanica, Kwaieenn’ Sociwry, 7, Woeatmilorter 
Chambera.—Wedneaday, December Srd, ot 780 pm. Address of 
the Presidant, Mr Thomas Colo 


Office for Publication and Advertisements, Noa. 35 and 36, 
ments, and that on the mght into three. The ex- 


Bedtord-strest, Strand, WC 
TaLagrariic Appussas—ENG, LONDON, 
TaturHons Nowpar—S9es, 
ENGINEEERING is registered for transmission abroad 
lanation suggested by the scientific witnesses at the 
Inquest was that bulers No 1 and No. J were burst 
m consequonce of the violent shock te which thoy 
wore subjected on the explosion of boiler No 2 
The reasons which make this explanation conclusive 
will we thmk bo more evident 1f we briefly consider 
the strains to which such boilers ag tho ones m 
question are able in ordinary work. 

Although the plain cylindrical externally fired 
boiler doubtless pussvsses some advantages over the 
internally fired ono of tho ordinary Lancashire or 
Cormsh typo generally uaed—auch for instance as 
simplicity of construction, and consequent lower 
first cost, moreased grate surfuce whereby infenor 
aualey of fuel may bo burnt, greater facility for 
cleaning out, and the ease with which it may be 
taken down a pit and built up undergiound—astill 
it would be idle to deny that 1t has not counter- 
balancing disadvantages, and is called upon to boar 
strains in ordinary work from which the mtecnally 
fired Lancashire or Cornish boiler 13 free. The 
action of the fire, for instance, in hoating the lower 
half af the shell while the upper half is only heated 
to the temperature of the steam, leads, 1n the first 
place, to severe straming, and causes the onds tu 
curl upwards, This action 1s much aggravated when 
the water with which the boiler ts fed is of a durty or 
wedimentary charactor, as the mud or scale natu- 
rally settles on the bottom at the very part on which 
the flames play with the greatest intensity Again, 
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MULTIPLE BOILER EXPLOSIONS. 


Twat several boilera in & argue should suddenly 
burst and fly off together without a moment's 
warning is to say the least of it rather seaeery 
and to many minds doubtless appeara some 

mysterious, Like moat other mysteries, however, 





bottom on account of its greater specific gravity, 


panes as x —_ a Fe ong ie — a oe eee mee 
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may be taken as a very typical case of what usually 





when the feed water 1 introduced it falla to tho 


and cools a strip of plating from end to end, causing 
it to contract This contraction us resisted by the 
portions of plating along each side, which are not 
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cooled, sv thata shearing action ts set up whereby a 
heavy strain is thrown upon the ring seams of rnvets, 
and we have frequontly known boilers of this class 
ty explode in consequence of a suddon ateam rip 
starting at the ring seams of rivets in this way 

Bearing those facta 1n mind, therefore, all myatery 
in connection with the Bilston explosions vanishes, 
and it is easy to undorstand how the shock conse- 
quent on the bursting of No, 2 boiler from shortness 
of water should have so severely atrained the adyjom- 
ing boilers on each side of it that they exploded in 
turn. A roference to the plan of the caploded 
boilers, which we give on page DO4, will show 
that the circumferential rents in the two outside 
boilers occurred at the part which would be called 
upon to bear the greatest effect of tho blow conse- 
quent on the bursting of the nnddle one. There 
would an reality be two, if not three, explosions, 
but the interval of time between each would be au 
short that they would appear fo be simultaneous 
rather than successive 

Tho explosion at Bilston ws not the first metance 
in which several boilers have burst together, though 
happily the occurrence of these disasters 13 some- 
what rare. From the printed reports of the chief 
engineer of the Manchester Steam Users’ Aasocia- 
tion, if appears that this is the tenth compound 


bouer explusion which has been recorded in the 


United Kingdom mince the year 1862 Tho last 


oecasion on which a disaster of this kind occurred 
was in March, 1879, when six boilers, all of the 
plain egg-ended oxternally fired class, want off tu- 


ether In that case one of the boilers was mpped 
into a great number of pieces, which were scattered 


around in all directions, wlule each of the other 
five wore only divided mto two o1 three pieces at 
the ring seaina of rivets, and the fragmenta were 
amply shot fore andaft. Investigation showed that 


in the case of the boiler which was torn into a gront 
number of pieces the outlet for the steam had been 
plugged, in consequence of which the pressure had 
gone on accumulating until the shell gave way, the 
shock consequent on the explosion being so violent 
that the five other boilers set alongside also gave 
way. Another vory similar oxplosion to this 
occurred at St Helen's im 1872, when thieo boilers 
of the plain egyg-ended type failed in consequence 
of the outlet of one of them being ea ee with a 
wovuden plug On looking over the list of these 
compound explosions given in Mr Fletcher's re- 
ports, 1t appears that im no legs than six out of the 


ton casos recorded tho boilers were of the plain 
cylindrical type fired externally, a fact which would 
seem to show that boilers of this class possess 
vlements of danger that are hurdly shared by those 
of the imternally-fired description. Had the boilers 
at Balaton, for instance, been of the Lancashire or 
Cornish type, the occurrence of shortnesa of water 
would in all probability not have involved anything 


more serious than a collapsed furnace crown The 
damage would have been confined exclusively to the 
boiler in question, and would certamly not have re- 
sulted in the bursting of two others alongside 

We may just add in conclusion that the Bilston 
explosion enforces still more upon steam usera the 
Impurtance in dealing with steam bowers of care- 
fully considering every detail in their design and 
equipment The shortness of water was im all pro- 
habihty due tu leakaye at the joints of the blow-out 
pipe, which was corcenied and bound fast, instead 
uf being open, and free to move with the boiler, 
wiule the disastrous consequences would have been 
averted had the boiler been furnished with a reliable 
fitting for giving warning im the event of tho water 
love) falling too low With the high pressures now 
In vogue a ateain boiler cannet be too well equipped 
to beg with, nor tov vigilantly watched when set 
to work 
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THE ELECTRIC LIGHTING CO’ TPANTES. 


Juxt two years ago the eluctric hyghting com- 
panies were besieging the Board of Trade for pro- 
visional orders, and wero dividing the country 
among themselves, much as the Israehtieh band 
under Joshua parcelled out the promised land before 
thoy aet foot in it. Every large town which waa 
not defended by « too powerful municipality, was 
awarded to ona or other of the companies, while 
London, with ita many centres, was moro or less 
equitably divided among several of the principal. 
The process was not without ita expense, but at a 
time when tnveatmenta at 4 per cent, were moat 
difficult to find, 1+ was considered worth while to 
risk a good deal to obtain possession of a monopoly. 
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And, in spite of all sophistical disguises, the posses- 
sion of a provisional order does confer a monopoly ; 
it gives the holder the mght to use tho ratepayer's 
streeta in which to lay his mains, and unless he 
flagrantly abuses his privileges, it dofends his pos- 
sessions againat all competition. The very eager- 
ness which companies displayed in obtaining these 
rights, and the alacnity with which they spent their 
slender stock of cash for the purpose, showed the 
great value that was attached to them by the 
applicants And yet, after two yoars, there has 
been nothing offected, oxcept the erection of an 
insignificant installation at Colchester The schemes 
ended in wind, and nothing more, for the 
walle of the modern Jericho do not fall before 
the blasts of rains’-horns, however energetically 
they may he blown. The struggle for existence 
which bescta the early years of every new movement 
cannot be carned on energetically without ample 
resources, and those which were at one time fairly 
abundant, had been foolishly squandered 1n the case 
of the electric light. Mullions had been obtained 
and divided between sanguine inventors and astute 
pene and when the tame for action came it 
ound the companies without capital and the public 
without confidence, and nothing vould be dono. 

After a long pause the electric lighting interests 
are again bestirring themeelvea, and, as we men- 
tioned last week, they have had an interview with 
Mr Chamberlain to try and get from him a modifi- 
cation of the conditions under which district light- 
ing must be carmed out. As matters now stand, 
tho municipal authortivs have the option of buying 
the entire plant and business of a district lighting 
company at the end of twenty-one yoars, or at the 
end of any succeeding torm of seven years, at its 
net valuation, free of all compensation for goodwill, 
vunpulsory purchase, and the hke. The companies 
argue, with great show of justice, that thia ontircly 
ties their hands, that the pubhe will not msk their 
money upon such terms, aud that a most promising 
industry 1s thus being stranglod by Act of Parha- 
ment In their interviow with the President of the 
Buard of Trade they met with as favourable a recep- 
tion aa they had any reason to expect Mr 
Chamberlain was firm upon the puint that no endur- 
ing monopoly should be created, but im other re- 
apects he showed a conciliatory attitude He said 
‘* He would admit at once that if thoy were to dis- 
ouss the methods, they were fairly open to recon- 
sideration. He should say that in the 27th clauso 
the object of the Committee was that, while tho 
community should bo enabled to reaume this mo- 
nopoly at any moment after the twenty-one years, 
it should do so on terms which would, at all evonta, 
fairly reooup the undertakers for all legitimate out- 
lay. It might be that the terms of that clause did 
not oarry out that object, and if the deputation 
were of that opinion, he could only say that, 1f they 
would draw up auch a modification of the clause as 
in their opinion would satwfy those conditions, ho 
would take care that 1t had the fullest considera- 
tion But he was bound to say frankly that he 
could not give any support whatever to a plain 
proposal that the whole of that clause should be 
repealed He did not think the local autho- 
ritiea of the country would assent to any proposition 
of that kind, ahd ‘ could not think that Parha- 
nent, which had shown itaelf hostile to the creation 
of those great monopolies, would allow a now one 
in tho case of electric lighting, unguarded by any 
such limitations as those which they had sought to 
impose. Some kind of limitation they must take 
rg Stee absolute necessity, and the only question 
to consider was whether the limitation imposed was 
a limitation which unfairly restricted the progress 
of ‘the industry, and which, therefore, might be 
properly altered as to its details.” 

It thus reimaine for the companies to make a pro- 
position that will be fair both for them and the 
public They have reason to be thankful for the 
delay which the Act has 1mpoatd upon them, for if 
their hands had not been tied the financing of 

tent rights would long ago have been succeeded 

y the financing of provimonal orders, and the 
stigma attached to electric hghting shares would, if 
possible, have been deepened. Many of the com- 

nies have seemed to think that the public might 
be eventually induced to come to thotr aid under the 
existing arrangement, and ao they have asked for 
extension of time and kept the orders alive as long 
as ible. Now that this has come to an end they 
attribute their non-succeas to the influence of legis- 
lation. We very much doubt, however, whether 
they have yet struck the chief reason. Money in 
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plenty would be forthcoming, :f only the public 
could be assured that acientista and some were 
agreed as to the practicability of establishing on a 
sound basis some of the systems which have been 
introduced durmg the last two or three years, 
whereas it 1s an open secret amongst inveators that 
great differences of opinion exist, and that experts 
who have most fully considered the matter are oon- 
vinced of the utter 1mposmbility of making any 
one of the present schemes a success, either com- 
mercially or otherwise. 

Tho electric light companies are in far too great 
a hurry to bring their wares to market, and seek to 
organise greal achemes when they have never tried 
sinall ones = It. 18 difficult to point to more than 
very fow installations of 1000 nghts, and yet they 
complain that circumstances will not permit them 
to fling themselves headlong into projects requiring 
100,000 hghts It is to be hoped that Mr. 
Chamberlain will not accede to any alteration of 
the 21st clause that will open the doors to another 
rush of speculation It may bo that the infant 
industry 18 badly repressed, but the early precocity 
which it displayed quite justifies strong measures. 
The community can live happily for another five 
years without district highting, and at the end of 
that time there will be a great atore of experience 
acounulated to work upon. The domands af private 
users will have caused the construction of dynamos 
of large size, and the claboration of a system of 
ceanalisation, which will serve as the basis for a 
wider distribution By that time, alao, the cost of 
the electric light will be settled definitely, and 
porhaps, also, 1t may have beon reduced. Aa long 
us it is double the price of gas, as at present, it 
can only be the luxury of the rich. 

The deputation called Mr Chamberlain's atten- 
tion to two othor of their grievances, tho first bony 
that they are obliged tu lay mains all over their dis- 
tricta, and to supply all who ask, and the second 
that they must charge solely by meter Both 
these might well be modified for a term at least 
Tho dithculty of earning a profit will, on the most 
favourable aasumptions, be sufficiently great with- 
out the unnecessary expense of laying mains in 
all the back atreeta, and aa for the meter, such a 
thing does not exist, and therefore some other 
methods of arriving at a fair price muat be devised. 
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OUR IRONOLAD NAVY. 


THE state of our ironclad navy, its efficiency and 
its atrongth, as oompared to that of other nations, 
especially of France, has been ably discuased for 
sume time past, and the theories on naval tactics 
held by our most experienced naval ofticera, have 
been published in connection with the above sub- 
ject. It has been the custom to estimate this rela- 
tive strength by making tables, in which the thick- 
noas of armour and the number and weight of 
guns, are the sole test , accordingly, we iiually find 
one of our ships bracketted with one, somewhat 
similar in this respect, belonging to France or 
Italy, or perhaps some other power, the roault 
proving vigaetly that our Navy is not sufticient 
either in reapect of armour and guns, or in number 
of ships. According to these tables all our beat 
vessels entered in our Navy Last are avaiable in the 
hour of need, and might be sent to the Mediter- 
ranean at ashort notice Is this a fair way of esti- 
mating? We always have several of theae vessels 
on our foreign stations, usually as flagships, and so 
far from being available at home in the event of 
a war, they would be inauticient to protect our 
colonies, and other ironclads would have to be 
sont cut to asaist thom, thus further reducing the 
number of vessels avaulable for home service. Nor 
isany account taken of the vessels lying in our 
dockyards, which have been dismantled and are 
awaiting their turn for bemy rendered fit for ser- 
vice ; when all thease deductions are taken into ac- 
count, 1 would be found that we could not add 
more than five or 61x ironclads to the existing 
Channel and Mediterranean squadrons combined. 
This then should be taken as the available strength 
of our Navy, and what iw 1t when compared to that 
of France? Our coastguard vessels are, for the 
most , old and obsolete, but they would not be 
available, even if they were ever so good, for our 
harboura and shipping would require protection. 
It therefore appears that our Navy is very defec- 
ive in numerical strength, and the lusts and tables 

uded to above prove thet it is equally unsatis- 
factory in reapect of armour and guns, 
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There is another source of woakness which is 
still more serious, which is seldom alluded to. It 
us the low rate of speed under ateam of all our 
heavy modern 1ronclads, which will, in future wars, 
take the place of the old line -of-batile ships. 
Nothing need be said about the earlier ironclads 
with thin armour and small guns, for although their 
speed is atill more defective, they are obsolete, and 
would have little influence in deciding the fate of 
@ naval war. All the hard fighting will be at first 
between flevts composed of the heaviest ironclada, 
and tho destruction of one or other of the fleeta 
will practically aettle the matter as to the supremacy 
of the sea 

So far, the relative strength of fleets has been 
considered under two heads alone, viz. : numerieal 
strength of first-class fighting ships, which our 
Navy list shows to be in our favour, but whether 
actually so or not, in the event of a war, when 
only avadable ships are taken into account, 18 
quite another matter; and, secondly, the relative 
strength, taking ship for ship, and considering 
only the armour and guns as a test of strength ; 
in this latter comparison we are at a great disad- 
vantage. The element of speed has never been 
properly considered, but it is indeed most im- 
portant, and should never have been overlooked, 
yet in this respect we are completely at the 
Ynercy of our enomies, With respect to cruisers, 
whether ironclad or not, all parties agree that 
apecd 18 & most important element in the con- 
struction and design of the vessela, it 18 abso- 
lutely necessary im order to overtake tho fast mer- 
chant vessels and cruisers of an enemy, and naval 
ofhoers consider 1 so important in “ amgle combats” 
that they are willing to forego a cortain amount of 
‘*handiness;"’ why then so totally ignore speed in 
the heavy ironclada ? 

No person who has any knowledge of our own 
vessels and those of our foreign neighbours will hes.- 
tate as to our inferiority as regards the speed of our 
heavy ironclads. Some may quote the Alexandra, 
with her sixteen knots, but she is a nondescript 
kind of vessel with what is now considered too thin 
arinour for fleet actions, and small broadside guns, 
besides 2 mass of rigging, yet she is unnecessarily 
heavy for acruiscr ; she 1s, 1n fact, hardly the type of 
vessel under consideration, whether or not she can 
steam sixteen knota. The Devastation 1s rather the 
class of vessel by which great naval battles will be 
settled in future, with heavy armour and few heavy 

uns, whether they are mounted 1n turrets or bar- 
otto being & matter of constructive detail. She may 
be said to Tce been the first of the clasa, and her 
speed of about twelve knota on the measured mile, 
with the beat hand-jicked coal and firemen pro- 
curable, has not been exceeded by her successors, 
although some havo fallen far short of this, Never- 
theless, in spite of this speed, which about equals 
the cruising capabilities of many foreign vessels of 
this class, and 1s far exceeded by othora, eminent 
naval officers propound theories on naval tactics 
on the supposition that we are able to compel an 
engayement with an enemy whenever we please, 
and on such terma, too, os may seem most demrablo 
for us, without in the least taking the inclination 
of our enemies into consideration, And what ma 
seom still more extraordinary, they propose all 
sorts of defensive armour againet torpedoes, which 
will atill further reduce the speod of our veasels, 
and at the same time advocate the construction uf 
vessels to auit one particular syatem of attacking 
our enomies, quite forgetting that they will attack 
us in our weakest part or leave us alone ; and we 
muat fight them aa they please, or not at all, 

To illustrate some of these theories, some papers 
recently published in a contemporary may fairly 
be taken. Firat of all the ‘‘ram” is considered the 
most powerful weapon, and the fleet 1s arranged in 
various ways, in order to make this most available 
for offence. ‘‘Hnd-on” ramming is advocated, 
and in order to do this most effectively it us pro- 
posed to build veasels with moat powerful rama, to 
a certain extent sacrificing the efficiency of other 
parts. Now sup that two vessels are opposed 
to each other, and that ours has one of thase most 
powerful rams, the commander of the other ship 
will not be such a fool as to run his nose against 
it, thus entauing his own certain destruction, when 
he 1s able, by his superior speed, to take any posi- 
tion he pleases} je would rather avoid be 
rammed and attack sume weaker part of our Bit g 
or not fight at all, should he deem that the channes 
of success are nat in hia favour. Next, suppose that 
the enemy has as powerful a ram as ours, and both 
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veasols were to attempt end-on ramming, which is 
high! ee n the first place his superior 
speed will give him an immense advantage, for 
if the two vessels are equally strong and heavy 
the faster vessel will necessanly destroy the 
other; next, suppose the speed of both vessels 
equal, both vessela would have their bows crushed 
in and their fore compartments filled, whether the 
spura entered their opponent's bows or not, and 
both vessels would be so atrained by the force of the 
collision as to be unfit for further service, even if 
they did not sink, Qn the whole no certain advan- 
tage would necessarily accrue to either party, and 
therefore it us not at all probable that two captains 
would be willing to risk the destruction of their own 
vessels on these terms, and without the consent of 
both parties end-on ramming 18 nnpossible. 

As to mancuvring a fleet in order to enable the 
vessels composing it to ram the bows of the oppos- 
ng ships at an obtuse angle, it may be done with 
advantage on paper, but nowhere else, for on con- 
sideration it 1s evident that a true and exact know- 
ledge of the speed of all the vessels is indispensablo 
to insure success, where the difference of two or 
three seconds, represented by a few feet, makes the 
difference between ramming and being rammed ; in 
other words, between defeat and victory ; besides, 
the amoke from a few guns would greatly enhance 
the difficulty. 

These theories, lke most others propounded, 
take it for granted that both admurals commanding 
the flecta hold the same views as to ‘‘ naval tactics,” 
which 1s highly smprobable ; or that our fleet 18 able 
to compel an action on the terms which suit us best ; 
for this superia’ speed is indispenaable. But the 
superior speed 1s with the enemy, and instead of 
making theorter 9s to how we will attack them, we 
had better consider tho best defence. 

Some may say, suppose both fleets intend to 
decide the day by a great naval battle ; even then 
the admiral with tho faater vessela will havo a great 
advantage by being able to refuse to fight at a dis- 
advantage, by waiting for a more favourable oppor- 
tunity, which his superior speed will enable him to 
do, whilat the slower fieet must fight when attacked, 
for no escape 1s possible. There 1s another contin- 
gency far more pee viz , that it will not suit 
the enemy to risk everything im ono great battle, 
in which case our fleet has not speed enough to 
overtake the enemy, and compel a general actiun. 

Imagine, for instance, a war with Italy. This 
country has a few old broadside ships, which need 
not be considered. Soon five or sx of their new 
type of ironclad will be completed, with a apeed of 
from fourteen to eighteon knots, and 21 in. steel 
armour, with four 100 ton guna each, besides in 
some instances a few broadside guns of lesser 
calibre. The only vessel we have that would bo a 
match for any one of them 18 the Inflexible, and 
even she, with all her complication of machinery, 
would not have a shadow of chance against two of 
them. In such a case our Mediterranean ficet 
would have to keep together for mutual protection, 
lest they should fall in with these powerful vessels, 
when escape would be impossible, having neither 
speed to run away. nor being a match for fighting ; the 
result would be that our boasted Mediterranean fleet 
would command a httle piece of water oxtending 
no further than the range of its guns. On the 
other hand, the Italian ships might disperge without 
the least anxiety as to the result, for we have no 
veasel that could overtake them and then fight 
them when caught, yet they could catch any of our 
vessels with ease and destroy thom in detail. As 
for the Inflexible, she ht well, in such a war, 
be classed with Malta and Gibralter, and so far as 
destroying the enemy’s ahips 1s concerned, would 
be as useless, for they would keep out of her way, 
while a ten-knot ship, however handy, cannot over- 
take another that ateama fourteen. 

It is most important that something be done to 
remedy this glarigg defect in our Navy ; 1t 18 very 
eaay to say that building an enormous ship is like 
catrying top many eggs in one basket, or some ma 
asy they coat too much money ; but if, without conni- 
derable additions, our oxisting navy 1s useless, all the 
money hitherto spent 1s wasted to no purpose. As 
to expense, the Inflexible cust nearly a milion and 
a half, with all her absurd complication of machi- 
nery, and for the same money two vessels like the 
Duilio, but with more speed, might have been 
built, if only the Admuralty could be taught to 
construct vessely in the only way that private 
firme can do business, well and at a reasonable cost, 

When the Italian Government commenced the 


Duilio, which waa intended to carry 100-ton guns, 
at a time when the heaviest gun in our Navy did not 
exceed 35 tons, the constructive department of 
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ovr Admiralty tried to convince the public that 
the new vessel must necessanly be a fmluro, but 
the public would not be convinced, so after the 
vessel had been successfully launched, without 
upsetting, as had been predicted, 1t became known 
that the Inflexible was to be built, but since tho 
Duilio had been condemned as too long and un- 
wieldy, our new ship was to be very short, broad, 
and ‘‘ handy.” The result 1s well known ; our ship, 
built at an enormous cust, was su short, and turned 
wo easily, that sho could not be induced to go 
straight, and after a short trial was altered on 
acoount of this dofect, at a coat of nearly two knots 
apeed. Next, the Dutho had not all the latest 
improvementa, and 1s nothing but a very serviceable 
ship; ao our ship i converted into a kind of 
inuseum for now mechanical inventions, and, with 
all hor forty-five engines, required o 


the forts at Alexandria 
the only ship in our Mavy which cannot steer ; at 
the present time there are unpleasant questions 
being asked about the steering of the Ajax and 
Agamemnon. 

There 1a no doubt we require more ships, and of 
a better clags than those we havenow What is the 
use of converting our first 1ronclada, the Northum- 
berland, &c , at a cost of more than a hundred 
thousand pounds each, when after the conversion 


the vessels are no better than before? Three of 
these underwent tho nominal improvements of 
by half the 
number of 12-ton guns, which entailed an altera- 
And 
Thor guns and armour 
were not deemed sufficient to enable them to cope 
with a sniall modern ironclad, and, after the altera- 
tion, they are just in the same position, and noarly 


having their 64-ton guna replace 


tion to all the fittings ag well as the ports. 
what tho bettor are they 7 


four hundred thousand pounda have been wasted 


Foreigners can get ships uit in England as 
good and cheaper than can be done in our large 
naval establishments, and at the aame tine the 
builders make fair profits , hut they do not waste 
decide what 
the foremen 
and others have to obey orders and work to the 
designs supplied to them by competent persons, 
uilding 
trono)ads, and 1t 18 possible to prepare drawings of a 
good type of vessel, cea of which should be sent 


money on useless altorations , the 
should be done, and do it; an 


There has been plenty of experience in 


to each of our dockyards, with an order to build one 
or more, and have them completed by a tixed date, 
and no excuse should he taken if this time 1s ex- 


enormous coat, 


or foreigners will readily supply all that is neces- 


hoso alterations to old ships refer not only to 
improvementa, as they are called, respecting armour 


respects. In the contemporary before alluded to, 
is has been proposed for protecting our ships 
by means of steel rods acrewed into thoir sides, 
sufficiently strong to support a network of smaller 
roda, which shall surround the vessel, and oxtend 
afew feet under water, this apparatus, it 1s com- 
puted, will not reduce the speed of our already too 
slow ships, more than two or three knots per hour ; 
this sounds quite feamble, at the same time it 18 
quite delightful to conceive the idea of our iron- 
clad fleet, dressed up in petticoats, sitting in state 
in the middle of the Mediterranean, waiting 
patiently for the enemy to attack it, the admural’s 
face wearing a placid smile of content as he 
watches a few of our vessels being burnt im the 
distance, and thinks what a thrashing he will give 
those wretched foreign cruiwsers—when he catches 
them. But this a too serious a subject to 
laugh at, something must be done, and that 
at once. Foreigners have fully appreciated the 
unportance of these abominable submarine ma- 
chines ; they have already large numbers of excel- 










uarter of an 
hour for loading her guna at the bombardment of 
She is not by any means 





ceeded The drawing offices might well be used for 
preparing drawings for the guidance of the foremen 
and men, instead of merely making drawings of what 
has been completed, after a host of alterations, at 
If the constructive department 1s 
unable to prepare suitable working drawings, the 
souner 1t 18 abolished the better, and private firms 


and guna; but of late torpedoes have made their 
appearance, and are deatined to play a prominent 
part in the naval warfare of the future, and there 
isa tendency to adopt all kinds of inventions for 
the protection of our ships, little regard being paid 
to the serious conaequences they wil entail in other 
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lent torpedo boats and are rapidly increasing the 
number 
to buy a considerable number of these boata, of 
which we have very few, and when tho end of the 


Yet our Admiralty every year promises 


ear comes, they have some vory good excuse for 
mving done nothing. 

What senso 18 there in putting our ironcladsa into 
crinolines, and thereby sacrificing what little efti- 
ciency tho ships may possess by reducing their 
speed, when the mght course 18 to meet the attack 
of torpedo boats by other boats of a sumilar class, 
Torpedo boats have been made to take long voyages 
which they have performed successfully, and there 
is no difficulty m constructing a larger class of boat, 
capable of cory ing sufficient canvas to keep steerage 
way on her, and with engine-powor sutticient to 

ropel her at 26 knota an hour, on an emergency, 

sides carrying a few machine gune for use against 
other torpedo boats This class of boat might 
accompany a flect, and would be invaluable for pro- 
tecting it' they might aleo be used to cruise 
about alone, and would prove most destructive 
to an enemy's shipping, as they would be quite 
capable of capturing any merchant vessel, and 
could run away from any armed ship they 
nught chance to fall in with during the day, and 
at night follow it and attack it, 1f a favourable 
occasion offered Thay would alev be invaluable for 
watching and following an enemy's fleet, by keep- 
Ing 1t yust in sight during the day, and at mght 
coming as close aa prudent The principal difficulty 
would be to carry sufficient coal, but very little is 
consumed when steaming slowly, and canvas might 
woll be used on many occamons, with banked fires ; 
of course the boats could always procure coal from 
a friendly ship, for which reason they would have 
no difficulty in accompanying a flect These boata 
should only be a supplement to the existing clase 
of boat, of which wo want many moro 

If the money devoted to alterations of some old 
and useloss ship were used for the construction of 
ten or fifteen such vossela, there would be no need 
for the uneasiness at present felt on account of an 
enemy's torpedoes. if an excellent design 18 re- 
quired it 18 only necessary to let each of tho best 
torpedo boat builders in this country have an 
order to inake one, at a specified price, say 15,0001 
or 20,000! , with a guarantee that thero shall be 
a far trial between the boats, and that the 
builder of that which proves itself most satis- 
factory in every respect, shall mnmediately re- 
ceive an order for ten more, similar to that teated, 
and at the same price There should be no reatric- 
tions as to the size of the boats, nor to any of the 
details of construction, beyond limiting the propor- 
tiona of torpedo tubes, so as to suit our standard 
size of torpedo, and firing the kind of machine gun 
which shall have proved most efficient, and which 1s 
adopted in the service This course would lead to 
keen competition between the buildors, and there 1s 
no doubt that we should soon obtain dhe beat do- 
scription of boat, which the existing knowledge on 
the subject can procure The experiment would 
not cost much, fur all the boats would be service- 
able, although not in equal degrees No doubt 
there would be very strony feeling expressed by the 
builders at the tune of the contest, each man think- 
ing hia own the best, but a committee of arbitration 
might be appointed which would be fair to all 
parties. The impor'ance of torpedo boats haa be- 
come too sorlous by endangering the very existance 
of our Navy, to be hushed up by theories on naval 
tactics , nor will the public be satiahed with the 
waste of more money In the construction of auch 
absuidities as tho Polyphemus, The Admiralty 
must face the matter, and, although it may go surely 
against the grain, they will be compelled to take 
some steps tuwarda remedying the many glaring 
defects, which, moat undoubtedly do exist in our 
Navy, both as regards the small number and weak- 
ness of ironclads which are available, their ability 
as to speed to compete with foreign ships of the 
sane claas, and algo our great deficiency in torpedo 
boats The country ca ieee already confidence in 
the administration of our Navy and dockyards, and 
unleas some great improvement be made, it will be 
compolled to try whether it will not be possible to 
manage matters better, with some other systen. 


- 
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AN ELECTRICALLY LIGHTED TRAIN. 

Tue London, Brighton, and South Coast Rail- 
way Company have three electrically lighted trains 
running on their hnes, and a fourth 1s nearly 
roady to be put into service, It will be remem- 
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THE BILSTON BOILER EXPLOSION. 
(For Description, see opponte Page.) 
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bered that this company was the first to make tral 
of the electrie hyht, and that nearly two years ago 
the Pullman oxpress was fitted with secondary 
batteries Since that time the subject has been 
pursued until a really practical ayatem has been 
evolved. In the present trains the current is gene- 
rated in the van without the use of an suxihary 
engine, and sufficient atorage power 1s provided to 
supply light during stoppages, temporary break- 
downs, and the hke, No attendant w required, 
and beyond the ordmary inspection and care which 
all machinery demands, there 1 no trouble in- 
yolved in the arrangement. The dynamo is driv-~ 
by bands from pulleys on the axle to the van 
countershaft under the floor serving to give the 
required increase of speed Leather link belts are 
employed, there being two from the axle to tho 
, and one from the shaft to the dynamo. It 
ia, however, intended in future to use two for 
this latter purposes, and then the arrangement will 
be practically free from danger of breakdown from 
the failure of the bands. The dynamo feeds into 
a secondary battery, of the F'aure-Sellon- Volkmar 
, of 22 cells, and from this the conductors are 
led down the roof of the se an to supply the 
lampa, of which there are 36, of 16 can epover 
each. By means of a switch in the van those lamps 
can be turned on in the daytime upon entering a 
tunnel and extinguished on leaving 1t. The cells 
weigh one hundredweight each, an the rest of the 
prings the total weight to a ton and a half. 
ay at there is nothing noticeable in the arrange- 
mant, except the good mechanical style in which it 
is carried out, The general idea of a dynamodriven 
from the axie and used in conjunction with an 
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Blow cut pipe embedded 11 solid earth 
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accumulator, was started very soon after the Faure 
battery appeared, hut the schemes were defective 
because they made no provision for reversing the 
brushes when the train moved backwards, and did not 
prevent the battory discharging through the dynamo 
atluwapeeds. Thesetwo points have been successfully 
attacked by Mr Stroudloy and Mr. Houghton on 
tho Brighton trains There are two sets of brushes 
on the dynamo, the arrangement being ‘much the 
same a8 that used in the electric launches. These 
broshes are manipulated by a lever connected to an 
armature under the influence of the field magnets 
Supposing the train to have been running in one 
direotion the armature will be drawn towaids one 
field magnet, and will hold the ‘' forward” brushes 
nguinst the commutator. Immediately the train 1s 
backed the polarity of the magnets will be reversed, 
the armature will be attracted to the opposite 
magnet, and instantly will draw off the first aet of 
brushes and apply the second The brushes are of 
the Brush type, hke oak graining combs, and do 
not suffer from a slight reverse motion of the com- 
mutator, The apparatus for making and breaking 
the connection See the dynamo and the 
battery, 1s entirely mechanical and wonder- 
fully simple. A screw pump, driven by a band 
from the dynamo shaft, works in a reservoir 
of mercury From this reservoir there rise two 
tubes, also partly filed with mercury. The action 
of the pump 1s to draw the liquid out of one tube and 
force it up the other, the differonce of the two 
heights depending upon the speed of the sorew. 
4)ne of the polos of the dynamo is connected to the 
meroury, and one of the poles of the battery is like- 
wise connected to an insulated terminal in the rising 
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This termina) is fixed at such 


main of the pump. 
a height that when the train attains its average 
speed, twenty miles an hour fora suburban train, 


and mure for an express, the dynamo Tand the 
battery are connected. The gearing between the 
generator and tho axle 1» ao designed that at this 
speed the electromotive force of the current is 
greater than that of the battery. With this 
exceedingly ingenious arrangement, which works 
equally well whichever way the train runs, the cir- 
out is made and broken with the most constant re- 
gularity, and all chance of waste of ourrent is 
scalded. The van is provided with a Btroudle 
speed indicator, which showa the exact rate at which 
it 1s travelling, and forms a check upon the regu- 
lator. One train has already besn running eleven 
months, during which time 2t has made 2362 tri 
equal to 27, miles, so that the system may 
said to have quite passed the expersmental 8. 
Of course it is not of universal application. e 
train cannot conveniently be broken up, but for 
made-up trains 1% seems to feifil all the essential 
conditions. The illumination is moat ample, for 
better than the moat careful oil or gas ghting, the 
dynamo runs without supervision, and the expendi- 
ture of power is not great. <A current of 40 
amperes and 44 volts represents about af cle: 
trical horse-power, or #ay 4 indicated horne- 
power, and besides this there is only interest, de- 
reciation, and renewal of lamps to provide for, 
We doubt ee these items fa ae ater r 
than the cost of the present oil and gas li ; 
but it is quite certain that on oomapetin nas oe 
brilliancy and comfort of the electric light will 
attract sufficient passengers to coverthe deficit many 
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EXHIBITS AT THE PHILADELPHIA ‘ELECTRICAL EXHIBITION. 
(For Description, see Page 607.) 
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Fig. 4. THE BRUSH SECONDARY BATTBRY MANIPULATOR. Bia. 4, 


times over. In conclusion, we may add that the: of the Staffordshire Steel and Ingot Iron Company, | oxtornally, and measured 34 ft. 6 in. in length by 86 ft 
contractors are the Railway Eloctrical Contractors, | Limited, Spring Valo, near Bilston, and as this ox- | in diamoter and 4 in in thickness, the hsiradt yy 
Limited, of 4, Great Winchester-stroet, London, E.C. | plosion hag excited moro than ordinary interest on | sure being 80 Ib, on the inch, They formed part of « 
ae : account of its unusually destructive aaeee and | range of ten made by Messrs, Piggott and Ov., o 

THE BILSTON BOILER EXPLOSION | the fact that three boilers blew up tugethor, wo now | Birmingham, and were only set to work im May 
Lx our issue of the 14th inet. (ude page 456, propose to give further particulars regarding it last A reference to the engravings on page 504 
ants) we briefly described the disastrous boiler ex- e boilers, as stated in our former notice, were | Figs. 1 to 4, will at once convey an idea of thi 
orsalon which ocourred on the Sth inst. at the works | each of the plain cylindrical egg-pnded class, fired | general construction as well aa the method of set 
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ting adopted Fig. 1 gives a longitudinal section 
of the boiler, showing the disposition of the various 
fittings with which the boiler was equipped as well 
as the arrangement of the blow-out pipes. Figs. 2 
and 3 give respectively a front elevation and cross- 
section showing the arrangement of the brickwork 
flue and also the position of the longitudinal primary 
rent in No. 2 boiler, while Fig. 4 shows the manner 
in which the boilers failed. The distances to which 
the various fragments were thrown, as well as the 
directiun of flight, were fully described in our pre- 
vious notico. 

It will be remembered that we stated the explo- 
s1On Was unquestionably duc to overheating through 
shortness of water, but we refrained from oxpress- 
Ing any opinion as tu how this was brought about 
from a desire not to prejudice the inquiry by the 
coroner, which was then pending. The evidence 
brought out at the inquest has fully confirmed the 
view we then ventured to express regarding the 
cause of the explosion, and also the suspicions we 
entertained as to the manner in which the shortness 
of water was caused, 

It will be seen, on reference to Fig. 2, that the 
blow-out pipos were badly arranged. There was a 
amen are length of about 36 ft. between the blow- 
off cock and the boiler, this portion was buried in the 
carth, while the vertical pipe connecting this length 
tu the boiler was encased ina pillar of brickwork 
The arrangement was most unsatisfactory and 
ought never to have been adopted. The pipes, 
instead of being elastic and free to shift with the 
boiler, were bound fast, so that the slightest move- 
ment on the part of the shell due to expansion or 
contraction was certain to lead to straining of the 
blow-out pipe, more especially at the part near its 
connection with the boiler, and trouble appears to 
have been experienced more or less from this cause 
ever since the boilers were laid down, faures of 
the joints or fracturea of the pipes having been of 
frequent occurrence. 

At the adjourned inquest held on Thursday the 
20th mmat., William Davies, the engineer, m charge 
of the botlers on the evening of the disaster, stated 
that he noticed the glass water-gauge of No 2 boiler 
about fifteen minutos boforo the oxplosion, and the 
water then stood ata level of about din in the glass. 
He thon had occasion to nagist one of the stokers to 
clean his fires. They had cleaned the hre of No, 5 
boiler and just commenced cleaning that of No. 4, 
when the explosion occurred. It was no new 
thing for the jomts of the blow-out pipes to 
give way or for the pipe itself to break ; in fact, 
there were two boilers laid off at the time from this 
very cause , one gave way on the Monday night and 
the second on the Wednesday, a short time before 
he came on duty. That was why they only had 
eight boilers on, and were ao hard pressed to 
keep steam up. If a jormt failed near the back 
end of the boiler :t could not be heard, and 1t might 
be three or four hours before the leakage would 
find ita way through the frebrdge and make iteelf 
evident to the stake in charge, unless the can 
wore very great and was made apparent by the 

rapid way in which the water was lowered in the 
gauge-glass. He added that the greater 7 of his 
time was ocoupied in ees | the jointe of the blow- 
out pipes or replacing broken ones In fact, he 

anerally. expected to find a broken joint every time 
e went on duty, and the first thing he generally 
did was to walk to the front of the boilers to 
mquire, He had known as many as four or five Joints 
or pipes fail in one week. He could only account for 
the explosion by aupponne that during the time he 
was helping the man to clean his fires the blow-out 
ipe in No. 2 had failed, and lowered the water 
fovel in the boiler your rapidly. 

Mr, Lewis George Fitzmaurice, the secretary and 
manager to the steel works. stated that he had 
examined the fragments of the exploded boilers, 
and from the appearance of the plates came to tho 
conclusion that one boiler had been short of water, 
and that this had caused the explosion He could 
not account for the water getting low in one boiler 
and not in the others, unless the boiler had been 
neglected. Judging from the poen of the rent he 
was of opinion that the water level in the boiler had 
been lowered rapidly from some accidental cause, 
and not simply by evaporation in consequence of the 
attendant neglecting his feed supply. This sudden 
lose of water might be due to the springing of a leak, 
or fram the fracture of a bluw-out pipe, but he could 
find no evidence to support this, Or the leakago 
might have been due to the blow-out tap not being 
properly ahut, He accounted for the repea 
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failing of the joints of the blow-out pipes by the 
jar which would be thrown upon them by the 
sudden shutting of the cock. In answer tos question 
by the jury, he stated that he thought that if the 
blow-out pipe had broken the leakage would have 
been at once a nt to those in On the 
other hand, if the cook had been left open the water 
a have escaped into the canal unnoticed. He 
believed that was the way in which the water was 
lost. Had it been lost in any other way he thought 
the leakage must have been at once observed. 

Mr. E. B. Masten, 0.8., the chief engineer to the 
Midland Boiler Inspection Company, who examined 
the boilers at the request of the coroner, and accom- 
panied his rt with an admirable model of the 
exploded boilers, showing the manner in whioh 
they had failed, stated that the explosion originated 
with No, 2 boiler, which had torn across two rings 
of at the left-hand side just beyond the 
firebridge, owing to the softening of the iron 
through shortness of water, the blow inflicted upon 
boilerd No. 1 and No. 3, in consequence of the ye 
sion being so violent that they exploded also ; No, 3 
being divided into two fragmenta at a ring seam of 
rivets, while No, 1, which received the hardest 
blow, was divided into three fragments, the rents 
in this case alao being at the ring seams. In the 
course of his report he stated that plain cylin- 
drical boilers fired externally had to bear the 
atrains caused by the difference between the ex- 
pansion of the highly heated underside and that 
of the cooler top, and most of the boilers en- 
gaged at the works bore evidence of these strains 
in & considerable degree. With regard to the 
stor of the exploded boilers, the blow-out 

ipe had been arranged conveniently for the men, 

ut 1t involved the Jong pipe being exposed to the 
full pressure of the steam, while as the pipe 
was firmly fxed in the brickwork the slightest 
movement in the boiler would inevitably strain the 
upright pipe or the joints next the boiler, The 
joint of No, 2 boiler had evidently leaked con- 
siderably, a portion of the jot being blown out. 
There was no means of ascertaining what the pre- 
ciao pressure was at the time, but he thought 
the ordinary working pressure was ample to account 
for the destruction that occurred. To work boilers 
of this class at a pressure of 80 1b on the inch, the 
ue ought to have been of first-rate quality, 
and the men in chargo of the works seemed y 
to have realised the contingencies which they ought 
to have provided against The immediate cause 
of the accident was doubtless the softening ‘of the 
i from overheating through shortness of water. 

he marks of overheating pointed to a sudden 
lowering of the water most probably due to the 
failure of the insecurely repaired blow-out pipe. 
He pointed out that the boiler was not fitted with 
any apphance for giving warning when the water 
level was tou low, and stated that 1f it had been fitted 
with s reliable float and whistle, warning would 
have been given in time to prevent the overheat: 
ing and consequent explosion. In answer to the 
coroner, Mr, n said he thought the defective 
blow-out pipe was in itself quite sufficient to acoount 
for the of the water, and in reply to a 
further question by the jury, added that the | 
might ge on without giving any evidence at the 
front of the boiler for a long time, pointing out that 
as the escaping water would have a temperature 
corresponding to that of the ateam in the boiler at 
the time, # large part of it would be instantly 
flashed into steam and drawn up the chimney, while 
a great deal would be evaporated by the escaping 
hot as well as by the brickwork formin 

the floor and sides of the flue. With regard to the 
quality of the iron of which the boiler was made, 
he stated that teats of the plates showed that it 
was not of first-rate quality. Tho tenaile strength 
was about the average, viz , 20 tons per square inch, 
but the iron was wanting in ductility, the reduction 
of area of the teat strips at the point of fracture 
bemg only from sbout 3 per cent. to 8 per cent. 
At this point the inquest was adjourned to Tuesday, 
the 25th inst, 

At the subsequent inquiry on Tuesday last, Mr. 
Marten was cross-examined by Mr. Alfred Hickman, 
the chairman of the directors of the Steel Company, 
with a view to show that the amount of water which 
had got out of the boiler could not posmbly have 
escaped at the defective joints in the blow oat pipe 
during the intorval that els between the ylass 
water gauge being observed by the attendant and the 
$xplosion occurring, and that the only way in which 
the water could possibly have escaped was through 


the blow-out tap, Mr. Marten stated that if it 
could be proved the blow-out tap was open at 
the time, he should have concluded it had escaped 
that way, but he found the blow-out tap shut, and 
was informed it was found shut after the explosion. 
Further, if the blow-out tap was open, he thought 
those in front of the boiler would have heard the 
escaping water. This opinion of Mr. Marten’s was 
parsed ney eorrapersied by John Simmonds, the 
boiler attendant, who stated, on being recalled, that 
if « blow-out tap were left open or partially open, 
they could at once tell, as the escaping water, 
which was led into the canal situated a few yards 
in front of the boilers, made a loud bubbling noise. 

Mr. James Ramsey, engineer surveyor to the 
Board of Trade, sta that he had made an inveasta- 
gation into the cause of the explosion, and agreed 

nerally with Mr. Marten that, the explosion was 

ue to overheating, in consequénce of shortness 
of water, and that the water in the boiler had 
been lost suddenly, How tho water escaped 
was matter of conjecture, but judging from the 
appearance of the joint of the blow-out pipe 
it was probable it had escaped there. After the ex- 
plosion he had the horizontal length of blow-out 
pipes remaining in the ground teated by hydraulio 
pressure, but the pressure could not be got higher 
than from 20 lb, to 60-Ib. per aquare inch, as the 
water leaked out of the joints as fast as it could be 
pumped m. He examined the blow-out pipes of 
the other seven boilers in the range which baa not 
burst, and found several of them defective ; No. 7 
was leaking at a joint, so alao was No. 8, while the 
pipe of No 6 was broken. He thought the form of 
the boiler as a vessel for remsting internal pressure 
could not be objected to, and that the type of boner 
was mainly objectionable from the strains 1t was 
liable to when in work and fed with sed:mentary 
water, as the deposit naturally settled on the bottom 
of the boiler and prevented the water getting to the 
plates at the part which was subjected tu the 
Spiraag amount of heat. He thought internally fired 

vilera would perhaps be better, but it would have 
been well if the feed water had been more thoroughly 
purified before 1t was introduced into the boilers. 

Subsequently the coroner summed up, and the 
jury, after two hours’ deliberation, returned a ver- 
dict to the effect that ‘‘ The deceased ne lost 
their hves by the explosion of boilers at the 
Spring Vale Works of the Staffordshire Steel 
and Tngot Iron Company. That such explosion 
was caused by No. 2 boiler being overheated 
through shortness of water ; that auch shortness 
of water in No. 2 boiler arose from a leakage in the 
blow-off pipe jomt and cock, the result of acci- 
dental causes, and not from the negligence of the 
engineer in charge,” and recommended that ‘‘ The 
blow-off pipes should be arranged so that they 
could be more readily sean, and that additional 
boilers should be provided by the company for the 
more efficient working of the engines and the supply 
of steam.” 

It will be seen from the evidence that there waaa 
concurrence of opinion amongst the witnesses that 
the water in the boiler was lost very quickly and 
was not due simply to evaporation in consequence 
of the attendant neglecting the feed supply, and 
from a consideration of the facts of the case, we 
think there can be little doubt that the shortness of 
water was caused in the way suggested by Mr. 
Marten and Mr. Ramaey, viz., by leakage at the 
defective joints of the hlow-out pipe. All the 
evidence supports this view. 

With regard to the suggestion of the owners 
of the works, that the water was lost in ocon- 
sequence of the blow-out tap rig inadvertently 
left open, we may point out that the evidence on 
this point is aitgart ipa and nothing was offered 
in support of it, while proof for or against could 
have been y obtained, as an examination of 
the blow-out tap after the “epee would at once 
have shown whather it had left open or not. 
No evidence, however, on this point was vouch- 
safed. On the other hand, the evidence of Mr. 
Marten and Mr. Ramsey regarding the defective 
joints is positive, and does not t of question. 

The boiler was insured in the Mutual Boller 
Insurance company, Manchester, and we presume 
had been ins d by them, but no evidence was 
adduced as to whether the attention of the steal 
company had been called to the defective 
ment'of the blow-out pipes in their reports, Whether 
this were eo or not, however, it must Have been 
rent from the ent stoppages of the boilers 
there was #0 rad wrotig, Tho blow 
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out pipes had given warning again and again, and 
to our mind the explosion must be classed as a 
disaster which might have been and would have 
been prevented, if the boiler had been properly 
arranged and adequately equipped, while it is a 
further illustration of the calaanitous consequences 
which may spring from the neglect of very simple 
precautions. Had the blow out pipes been arranged 
as they ought to have been, or had the boiler been 
firnihed with a suitable provision for giving warn- 
ing in the event of shortness of water, we feel con- 
fident it would not have been our painful duty to 
record tho explosion in question, with its attendant 
destruction of property and loss of life 
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THE PHILADELPHIA ELECTRICAL 
EXHIBITION.—No. VIII. 
By ©. J. H. Woopsury, Boston, 


Tre Bross System. 

Jae commorcial results of the Brush syatem ex- 
ceeds that of any arc lighting system, the present 
output being claimed at 24,000 lamps, which com- 
prises certainly more than half of the arc lamps in 
use in America. 

Tho Brush hghting system was not exploited by 
& new company formed for the purpose of vending 
electric light plants and treasury stock, but the 
merits of Mr. Brush's preliminary inventions being 
recognised by the feat is Supply Company at 
Cleveland, Ohio, the works, administration, and 
financial organisation of that corporation were de- 
voted to this department of electrical buaineas. 
Thus at an early day this corporation was better 
equipped for commercial affairs than their com- 
petitors whose compantes were newly organised for 
a new business. The Brush system is sv well 
known that the description of tho large exhibit 
will be limited to those features of mtorest which 
are of recent ongin. Mr. ©. F Brush, the in- 
ventor, has continually added improvements of a 
nature which merease the practical value of the 
system The Brush dynamo was the first of the 
0 producing the high tension currents, and 1s 
particularly adapted for feasible operations on long 
circuits, with smaller losses on account af the re- 
sistance; one lighting circuit at Pittsburg, Pa., 
being twenty-five miles in length, several in other 
cities of twenty miles, and numerous ones of about 
fifteen miles. 

At the Exhibition, the large dynamo (Fig. 1, 

e 606), sustaining sixty-five arc lights on the cir- 
cuit, was worthy of notice, not merely as being the 
highest tension continuous current dynamo ever 
built, but because this result is obtained hy the 1n- 
troduction of a new armature on a dynamo of forty- 
hght capacity. The new armature 1s the same in the 
winding on the bobbins and the general outline of the 
ring as in the old armature. It will bo remembered 
that the core of the Brush armature ey In use 
consisted of a soft cast-iron ring scored con- 
centric and radial grooves for the age eat of localis- 
ing the magnetism in the ring and restraining the 
production of Foucault currents In the present 
armature the cast-iron ring is replaced by tron 

lates covered by japan, and secured together by 
bolts extending through the ring in a radial direc- 
tion. It 1s necessary to surround these bolts by an 
insulation, because 1f they had an electrical com- 
munication with each other, each pair would form 
a single coil on the armature and generate an 
electric current which could not be cunducted elze- 
where, and would therefore be converted into heat, 
with results destructive to the armature. 

The core of this laminated armature retains so 
little residual magnetism that it reverses its polarity 
more readily than a ring of caat iron, and also per- 
mits a higher speed of rotation, bocause the diminu- 
tion of the torsion of lines of dun pg force prevents 
the armature from carrying the polarity of one 
magnet beyond the poles of the other one at high 
velocities. The firat,cause allows the production of 
a higher electromotive force by each revolution of 
the armature, and this alone increases the capacity 
of hie a dynamo to fifty lights at the same 
apeed, while the second cause permits a higher 
A ee of rotation, which will atill further increase 

6 electromotive force to supply a circuit of sixty- 
five lamps—about 3500 volta. 

On some of the new armatures insylated copper 
tape replaces the wire formerly used in winding the 
bobbins. On the ahaft of the armature is a ciroular 
switch, which will connect each pair of bobbins on 

the armature in parallelism, and with the addition 
of moving another switch, which throws the field 
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coils in parallelism, the dynamo machine is in a 
moment converted from producing a ten-ampére 
current for are lighting, into a twenty-ampére current 


for charging secondary batterics, or any other pur- 
pose requi such heavy currents of lower tension. 
The Brush dynamos are governed to constant 


currént to conform to a variable number of lamps 
ma cirout, by a regulator which shunta a proper 
amount of current through the field corls. 

The current regulator shown in Fig. 2 on 
page 605, is contained in a large iron case, and 
placed in any locality convenient to the dynamo, At 
the left-hand side of the box, the four piles of 
pieces of carbon form one long sertoa of rosistances 
to the current which enters at one of the binding 
poste passes down the firat pile then up the second, 

own the third, and up the fourth to the other 

binding post. This resistance is in multiple with 
the tiald coils, and is a variable resistance dimi- 
niahing with the pressure, foroing the pieces of 
carbon into better contact. 

The electro-magnets are in the main circuit, 
which connects by the lower binding posts. Any 
increaso of current causos them to draw the arma- 
ture and by means of the lever compress the 
caibon resistance so that more of the curreht 
passes through them and correspondingly dimi- 
nishes the current passing through the held coils, 
and weakens the feld magnets accordingly, A 
decrease of resistunce in the main circuit produces 
a reverse effect, and the field 16 strengthened A 
dashpet checks abrupt movements of the magnets, 
and the regulator can be adjusted by weights on 
the lever attached to the armature The range of 
work of this regulator will permit the mxty five 
light dynamo to maintain any number uf lamps in 
the circuit from the maximum capacity of the 
dynamo, down to ten lamps, without readjustment 

Tho secondary batteries of this company form 
an object of especial interest, both on account 
of the general contidence in tho abilty of Mr 
Brush tv surmount the difficulties which have pre- 
vented the applicatiun of secondary batteries to 
practical operation for the minany purposes where 
Buch batteries can be used, and also the recent 
decisions awarding him the priority on his claims 
The Brush secondary battery consists of twonty-one 
celle filled with dilute sulphuric acid, each of them 
containing three lead plates 16 m aquare The 
middle (oxygen) plate is positive, and the two 
adjacent plates (hydrogen) are negative, as regards 
the charging current ; in discharging, the secondary 
ourrent 18 of opposite polarity The plates aro 
pierced with rectangular cells, whose superficial 
aroa ia fifty-six tunes the cross-section of the plates. 
Wood standards keep the plates about §1n from 
each other It 1s contemplated to replace the lead 
lined wood celis with those made of pottery. The 
formation 1 electrolytically formed, as in the 
Planté battery. The resistance of a cell 1s 06 ohm, 
and the tension 1.95 volts for each cell, although 
when 1n operation the electromutive force diu- 
nishes to 1.88 volts A battery supplies a secondary 
current of 52 ampéres to furty Swan lampa. The 
resistance of the Swan lamps is about 30 ohms hot, 
and 57 cold. The manipulator forms the salient 
feature in this system of secondary batteries. 

This ingenious mechaniam performs a wide range 
of functions, one of which 18 to switch the hgh 
tensivn charging current in the face of the heavier 
current of opposite polarity, ready to discharge from 
the battery againat the current from the dynamo 

A second essential is to furnish data necessary to 
estimate the amount of energy supplied to the 
battery. A third feature of great importauce in tho 
satisfactory oporation of the battery limits tho dis- 
charge of the secondary current to that pertien 
which is of uniform electromotive foree, which 
compriaes about 25 per cent. of the total amount of 
energy stored in the battery. 

A complete description of the manipulator would 
exceed the limits of this article, but its general fea- 
tures will be considered. Fig. 3 shows the outline 
of the connections, the charging ourrent entering 
at the upper portion of the manipulator on the con- 
ductors cd, and leads to the battery by the wires 
b 5; the secondary current returns through those 
same conductors and passes tu the incandescent 
lamps by the leads aa Fig 6 illustrates the 
mechanism of this apparatus, 

If the dynamo 18 not in operation, the manipu- 
lator is automatically disconnected from the maim 
circuit, but the magnet A, whose coil ia in the main 
circuit, switches in the current, by raising ite 
armature whenever the dynamo furnishes an elec- 
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tric current. If the battery requires any further 
supply of electricity, the electro-magnet B raises its 
armature, which in turn [lifts the pair of levers L L 
and breaks the circuit in rapid succession at the 
three points EE. EB, turning the current into the 
battery. Tho contact points are made of carbon 
rod such as is used in arc lamps, and are uninjured 
by the small spark formed. When the switch w 
opened the rod g, leading to the clockwork D, is 
raisod and starts the movement which registers the 
number of houra that theswitch 1s open. The ten- 
sion and current on the charging circuit being known 
and constant quantities, the duration of its use fur- 
nishes the remainder of the data necessary to coim- 
pute the amount of oluctricity used by the bat- 
tery. Whenever the battery 1s fully charged, the 
electromotive force of the secondary current sud- 
denly increases The electro-magnet C 1s wound 
to high rosistance, and ita coil is in the secondary 
circult from the battery Whenever this mse of 
electromotive force becomes enough to permit the 
current to charge the magnet C, 1¢ attracts its 
armature, and short-circutts the magnet B, which 
closes the switch E, shutting the charging current 
from the battery, and stopping the registering 
clock. If the battery connections become faulty, 
producing an excessive accondary current, the re- 


siatance coil H which 1s in the secondary circuit, 
grows warm, and chars the thread I, until it breaks 
and short-circuits the magnet B, b 


moving the 
armature of the magnet C _Ench of these electrical 
and mechanical parts are provided with adjustments, 
which confine their operation within speciiied limits. 
A portion of the current from six cells proves suft- 
cient for these operationa in the manipulator, 
because the action of all the cella i practically 
identical The current from two of these batteries 
was used to supply Swan incandescence lamps, 
and two electromotors, one of which drovo a plat- 
ing dynamo, this latter operation forming a long 
chain of the converston of onergy from one form tu 
another 1 The combustion of fuel in the furnace 

2 The generation of stoam inthe boiler 3 The 
conversion of the steam into work by the engine 

4 The conversion of work into electricity by the 
ese & The conversion of clectneity into 
chemical action by the secondary battery 6 Tho 
reconversion of chemical energy into electricity by 
the saine battery 7 The conversion of the 
secondary current mto work by the dynamo 
moter 8 Tho conversion of the work of the 
motor into electricity by the plating dynamo — 9), 
The conversion of the electricity from the plater 
ito chencal action at the plating bath, where 
aiiver was deposited upon articles of Britannia 
metal Although enough conversions to satisfy 
a hallelujah brother of the Salvation Army were 
made, it is feared that the toll demanded at each 
change of state of energy 1s sufticient in the aggre- 
gate to prevent the conversion of any one to this 
long chain of processes as & commercial fhethod of 
aulver plating. It would prohably be necessary tw 
levy upon the finished ware in part payment for 
plating the goods. : 
The new low tension Brush dynamo for inoan- 
desconce lighting 1s built on the samo goneral plan of 
construction, but the masses of iron im the field 
magnets and the armature core are greater than in 
the aro-lighting dynamosx Tho cals are double 
wound, partially in shunt and partially im series, 
and the dynamo 1s self-regulating, in a manner 
which will cause the ineatidesoonee lamps within the 
capacity of the machine to give equal illumination, 
and permit the lamps to be turned in or out 
of circuit at will, without the interposition of 
any mechanical regulator at the dynamo The 
dynamo does not accomplish this result by gene- 
rating electricity of constant electromotive force 
and current which is inversely proportional to the 
resistance of the external cirourt It shou d be re- 
membered that when a dynamo 18 performing a 
great amount of work, there us a slight decrease in 
the apeed, not merely owing to any possible dimi- 
nution of the speed of the engine, but the ‘‘ creep ” 
of the belt upon the driven jue ; also that, as 
the greater number of incandescence lamps are in 
circuit, the realstance 1s not decreased propor- 
tionately, but the addition of the resistance of the 
greater Nenath of leads makes the net reduction of 
resiatance sumewhat less than that which is merely 
due to the interposition of lamps in multiple aro. 
For these reasons this dynamo 1s proportioned to 
generate a current of slightly increased tension as 
the lamps are added to the circuit, while the cur- 
rent is proportional to the number of lamps. 
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The practical result is a close approximation to 
the above, the tension increasing until two-thirds 
of the incandescence lamps are in circuit, when it 
remaina nearly constant daring tho addition of the 
remaining one-third, the maximum increment of 
the electromotive force being about 6 per cent. 
Fig. 4 represents this in a graphical manner. 

The Swan incandescence lamps on the circuits of 
this machine were used to illuminate rooms furnished 
to represent the interior of a residence, also the 
weaving room of a yingham mill, 

This exhibit alao contained dynamos and lamps 
for special purposes requiring «w more powerful 
light than the ordinary standard arc light, also in 
this connection wore focussing lamps for headlights 
of steamers, and for naval search purposes. 
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NOTES. 
A New Brusn ARMATURE, 

In order to obtain more lightness, coolness, and 
efficiency from the armature of the Brush dynamo, 
the Amorican makors have introduced a core built 
up of iron riband instead of the old solid cast-iron 
core. A long band or riband of iron .0625in, thick 
in wound round a circular frame, and at intervals 
between each tury crosapiecus of the same thickness 
are inserted to separate the convolutions admitting 
air, and at the samo time projecting on each side 
so as to form the Y-shaped projections which hold 
the coils in place and separate them from each 
other. About forty-five turns of the band are laid 
on. ‘The new form is said to enable the machine 
to supply fifty arca inatoad of the forty obtained 
from the older form at the same speed, namely 760 
revolutions per minute, 


Tit Human Wank. 

M. Marey, the well-known French physiologist, 
who has studied the march of Froneh soldiers by 
means of the odograph, has been inaking further 
experiments ins this direction, The moat. practical 
deduction from his earlier experiments wis that 
low heels have a very favourable influonce on the 
pace at which a person can walk. He has now 
found that the rhythm of tho atep has an important 
influence on the speed. The rhythm was studied 
by means of an cloctric bell actuated by a pon- 
dulum of variable length, to enable the subject to 
keep exact time; and the distance travelled was 
recorded on the odograph by electric signals sent 
along a wire at every 60 metres traversed. M. Marvy 
finds that the length of the step increases little 
until G5 steps per minute are taken ; it then in- 
creases until 75 steps are taken, and afterwards 
decrenses as a higher rhythm is reached. The 
speed of travel incroases with the acceleration of 
the rhythm up to 85 steps per minute, then de- 
creases at higher rhythinos. 

RecrivicatioN OF CoINs BY ELECTROLYSIS, 

Herr J. Miillor, a mining engineer in Germany, 
has applied clectrolysis to the rectitication of light 
coins, The practice obtains of reducing the weight 
of over-hoavy coing by dissolving off some of the 
metal with acid, but in Germany, at least, no 
attempt has hithorto been made to add motal to 
the coin by electro-deposition in order to bring 1t up 
to ita proper woight. Herr Midler’s plan consista 
in cleansing the light. pieces and using thom us 
cathodes ; the anode being formed of a band of 
gold or silver according to the kind of coin treated. 
With silver coins the sleetralyto is forined of fifteon 
grummes of chloride of silver freshly precipitated in 
a suturated solution of cyanide of potassium, to 
which enough water has beon added to make a litre 
of solution. Two Leclanchd colls formed the 
source of curront. It was first established that 
100 milligrammes of silver would be deposited in an 
hour with this arrangement ; accordingly the piecos 
were exposed for a longer or shorter time to the 
bath in order to make up thoir deficiences. Tho 
method answers well for small losses of weight, 
because the motal added in that case does not 
doface the characters on tho coin. 


Rahway Progress In New Sourn Wares. 

On the 20th of September, 1855, a railway from 
Sydney to Parramatta was opened for traflic, and 
ninco that time railway construction has proceeded 
rapidly in Now South Wales, until there are now 
over 1600 miles of railways in operation in the 
colony, about 300 miles in course of construction, 
and proposed extensions representing over 1400 
miles under the consideration of the Colonial Parlia- 
ment. The total expenditure on railways opened 
and in course of construction at the end of 1883 was 
19,188,4641., of which there was expended in 1883 
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2,411,822), The gross earnings from all sources 
last year were 1,931,464/,, being an increase over 
1882 of 232,602/., a sum which would have been 
100,000/. more but fora reduction which was made in 
rates. The working expenses of the year amounted 
to 1,177,788. The distance run by trains was 
1,086,134 miles in excess of 1882, If the rates for 
1883 had been maintained at the level at which 
they were in 1882 the revenue from the railways 
would have been 2,079,2781.; and, but for an 
increase of wages, the expenditure would have 
been J4,000/. less. There were added to the 
rolling stock last. year 28 locomotives, and 275 pas- 
senger and 797 goods vehicles. In the number of 
trains run there was an increaso of 11.65 per cent. ; 
in the miles travelled by trains an increase of 22,39 
per cent.; in the number of passengers carried, an 
increase of 14,33 per cent. ; in the earnings from 
coaching trattic an increase of 12.38 per cent.; in 
tho number of live stock wn increase of 28.95 per 
cent.; in the carriage of minerals an increase of 
7.02 por cent, ; in the carriage of wool an increase 
of 125,088 bales, or 65.20 per cent. ; in the carriage 
of goneral merchandise an increase of 91,637 tons, 
or 12,63 per cent. ; and in the earnings from goods 
traflic an inereaso of 168,6751., or 14,28 por cont, 


THe IMPROVEMENT OF THE MISSISSTPPT, 

Mr. Hluntington has submitted his project for 
improving the navigation of the Mississippi and its 
Fabuties to General Comstock, the chairman of 
the committee for considering all questions relating 
to the waters of the Mississippi. Mr. Huntington 

oints out that from Cairo to the mouth of the Red 
tiver, the Mississippi's bed is considerably above 
the level of the waters of the Gulf, and that it is in 
the second part of this space that the inundations are 
the most froquont. From the Red River to the 
Fads jetties the river runs in a deeper channel, 
rising again as it nears the Passes. In former 
times the Mississippi had three natural outlets, the 
Atchafayala, the Manchae, and the Planquomines, 
which formeda first delta, The Atchafayala closed 
up, and the others are now closed also, so that the 
river is deprived of sts uatural delta, and this is the 
cause of the changes in its hed and of the inunda- 
tious which have caused so much damage. There 
are points, says Mr. Huntington, at which the 
formation of fresh outlets would favour rathor 
than slacken the pace of the stream, and he suggests 
the formation of an outlet just below New Orleans, 
and this outlet, two miles wide, would reduce the 
depth of the atrcam by two-thirds at flood time, 
and bya third of the altitude attained at the mouth 
of the Red River, Mr. Huntington would make 
little change in the system of levels as at present 
existing between the Red River and the jetties, the 
Government merely exercising a supervision over 
them. The main work which he proposes to do, 
ishigher up the atream, as he urges the formation 
of new levees from the mouth of the Red Rivor to 
that of the Arkansas, a distance of 430 miles, 
these lovees hoing built behind those already made. 
Moreover, the levée to be made at the junction of 
the St. Francois River would start frou President 
Island, near Momphis, to the Ozark Mountains, 
near Commerce (Missouri), Mr. Huntington also 
suggests the formation of reservoirs near the sources 
of the tributarios of the Mississippi, the Red Liver, 
the Arkansas, the White River, the Missouri, and 
eapocially the Ohio, so as to regulate their course 
and check the drainnge. Mr. Huntington estimates 
the total cost of the enterprise at 100,000,000 dols., 
which, he says, ‘14 not too heavy a price to pay for 
giving complete security to the largest and richest 
valley in the world, for doubling and evon trebling 
its prosperity, for giving fresh life to the only large 
port in the southern portion of the United States 
between Norfolk and the mouth of the Rio Grande, 
and to the real outlet of the whole valley, and of 
the west inte the Gulf of Mexico.” Mr. Huntington 
is therefore convinced that the Federal Legislature 
will not hesitate to vote this sum, the more sv as 
no further expenditure would be required, for the 
ten or eleven thousand miles of lovées which he 
proposes to form might, he says, be leased tu the 
different railway companies, which would become 
interested in keeping them in good order. 
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NOTES FROM PARIS, 
By H. Vivanrez, 
Tuk SocteTE GENERALE DES TELErHONES, 

In our laat isaue we referred to the death uf the dis- 
tinguished director of the Soci’té Générale des Tele- 
phones, M. H. Lurtigue. The company has not yet 
officially appointed his successor, but has instructed one 
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of ita chief oficerstoact. Thisis M. Richard, who was 
manager of the important factory at Bezons, where all 
the conductors used by the company were produced. 
M. Richard, whose ahility and experience are so well 
known, will therefore be the general director of the 
company, and there can be no doubt that the selection 
is a Wise and in all reapecta a suitable one. 


Vit TRANSMISSION OF ELKcTRICITY, 

Public electric lighting and clectrical transmission 
are more than ever the queations of the day, and 
last week, at the suggestion of M. Cochery, the 
President of the Republic, issued a decree creating 
a commission which will report on the best mea- 
sures to adopt in fixing the conditions to be com- 

lied with in the interests of public safety, for the 
installation of conductors for the distribution of high 
currents, ‘This commission, presided over by M. 
Cochery, consists of MM. Hervé-Mangon, Jamin, 
Alphand, Delmas, Gariel Sartiaux, Maacart, Mille, 
Marquis de Brava, Jousselin, Cuillaume, Bergon, 
Blavier, Georges Cochery, Cael, and Raynaud, It 
held its first meeting on the 10th inst,, and agreed 
upon the following programme for the work: |. To 
consider the precautions that should he taken when 
conductors are laid in the sewers or otherwise under- 
ground, above or along buildings, &e., and for their 
Introduction and fixing within houses, 2, To prepare 
a list of conditions to be complied with on the part of 
contractors having charge of the installation of con- 
ductors intended fur the transmission of power or light. 
3. To vscertain the natures of wires, cables, and mothods 
of insulation which should be preferably employed in 
such installations, 4. To determine the resiatance 
offered by the wires according tu their scctions, to the 
resistance of the current. 4, ‘To fix the muximum 
current to be transmitted through conductors, 6. To 
recommend the best iustruments for measuring the 
force of the current transmitted, and to determine a 
practical mode of control. 7. To suggest the necessary 
precautions to be taken by workmen when repairing 
conductors, 80 that they may not be exposed to danger. 
A sub-commiasion, presided over by M, Jamin, per- 
petual secretary of the Academie des Sciences, will be 
entrusted with preparing the resolutions that will be 
submitted to the commission for discussion. 


Hiuectaic Lighting im Pants, 

The death of M. Vaucorbeil, late director of the 
Grand Opera of Paris, and the approaching election of 
his successor at the National Academy of Music, 
will bring about the discussion of a large number 
of questions interest, one of the more important of 
which will specially affect the immediate future 
of electric lighting in Paris, The work of illumi. 
nating the Grand Opera by electricity has been 
eauverly sought for, since several years, by the various 
electric lighting companies, and has been looked upon 
as the central point of departure for various proposed 
combinations for public lighting of different adjacent 
quarters from one great power stationv, Some months 
ago the dison Company proposed a general scheme to 
provide for lighting the Opora, and an extensive area 
around the central station, which was to be placed in the 
Rue Caumartin. The number of lamps to be supplied 
by this station was estimated at 22,000, distributed 
among private houses, cafés, clubs, &c., which are 
numerous in this part of Paris. Of the total number, 
6000 were to be used inthe Opera. The central station 
was to contain engines of 2500 horse- power, provided 
with steam by a proup of Belleville boilers and fourteen 
dynamos, as well as ample secondary battery capacity. 
This extensive scheme, the cost of which was esti. 
mated at 24 millions of francs, haa made no substantial 
progress, and has indeed been laid aside to await the 
arrival of better times. It is anticipated that the new 
combinations that will result from a change in the 
direction of the Opera, will probably bring with them 
fresh obatacles to the realisation of the plan. On the 
one hand, a reaction in favour of strict economy as 
regards the administration has sct in, The death of 
M. Vaucorbeil has revealed u considerable deficit in 
the working expenses, a deficit that resulta from the 
enormous charges of all kinds, and which the liberal 
public support accorded to the management, and the 
heavy subsidy alae by the State, were powerless 
ty overcome, It seems probable, therefore, that any 
electric lighting schome will be adjourned indefinitely 
wlong with several others that would involve expen- 
diturc, It is moreover stated that under the new 
direction, the Ville de Paria will accord a subvention 
in relation to the supply of gas, which will be furnished 
at a reduced price. If thia be so, a longeand uncertain 
period will doubtless elapse before we hear of another 
project for lighting the Opera, and the wealthy quarter 
around it, the only one in Paris probably where an in- 
atallation of such a kind could have been undertaken 
with any reasonable hope of success. 
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Tur Society or Enaineens.—The next ordinary 
meeting of the Society of Engineers will be held on 
Monday next, December 1, at the Town Hall, Caxton- 
street, Weatminater, when a paper will be read by Mr, 
A. GC. Engert, on ‘The Blow-Pipe Flame Furnace,’ 
the chair will be taken at half-past seven o’clook. 
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THE ADELAIDE SAND MIXER. 

Hk annexed illustrations represent a very efficient 
mapehine for mixing and grinding ped pa sand for 
‘avindry purposes. The arrangement and mode of work- 
ing are so evident from the engravings as to render any 
description almost unnecessary. e vertical shaft, 
which is mounted within the frame of the machine, 
carries at its upper end a horizontal disc, in which are 
bolted a number of upright pins arranged in five 
concentric rows, The upper ends of these pins 
s only just clear of the top plate of the mixer, 

n which is a central opening to receive the mouth 
of a hopper, into which the sand is fed. Around 
the edge of thia top plate, and secured by an iron 
band, ia a rubber apron, which hangs down below the 
top of the frame to which the upper plate above men- 
tioned is secured by bolts, The action of the machine 
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is evident; the sand is fed in through the hopper upon 


at a high 


the mixing plate, which is kept evolving ee 
ower end 0 


speed, being driven by the pulley on the 
the shaft. The centrifugal action throws the sand 
violently against the sericea of concentric pins, and 
thoroughly breaks it up and mixes it, before it escapes 
over the edge of the machine, where it strikes against 
the india-rubber apron and falls to the ground. This 
sand mixer is a German invention (Schutze's patent), 
and is made in this country by Messrs. T. B, Jordan, 
Son, and Commans, of 52, Gracechurch-street, E.C. 
It is already largely in use on the Continent, and is 
rapidly finding favour in this country. When driven 
with an energy of three horse-power, it will supply a 
sufficient quantity of thoroughly mixed sand per hour 
for about forty moulders. 
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ON THE MINERAL WAGONS OF SOUTH 
eV ALES.“ 








By Mr. ALFRED Sxater, of Gloucester. 


It is about thirty years since a paper was read before 
this Institution concerning mineral wagons. During thie 
period the changes that have been made are in the in- 
creased carrying capacity, and consequently in the 
atrength and form of the details, rather than in the 
general design. Mineral wagons form such an important 
of the railway system that it seems surprising they 

ve not received more attention; the explanation pro- 
bahbly is that they are almost invariably constructed of 


* Paper read before the Institution of Mechanical En- 

gineers at Nottingham. This peper wan originally pre- 

for the summer meeting held in Cardiff, from which 

f was adjourned through want of time for reading it 
ere. 
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timber, and therefore appear to call for less consideration 
on the part of mechanical engineera, in regurd either to 
their construction or to the machinery for producing 
them. Renewed interest, however, is now attaching to 
this subject, owing to the construction of iron vehicles for 
India and other places abroad, and alao to the uction of 
some of the English railway companies, who are again 
constructing carri and wagons with iron and steel 
underframes, with a view to economy in the cost of main- 
tenance. 

In the present paper the author doses not purpose 
making more than a passing reference to iron wagons or 
tu those with iron underframes, but to treat of private 
owners’ wagons more particularly ; because in no other 
similar area in the kingdom are there so many wagons 
owned by the traders as in the South Wales district. In 
the Midland counties and in the North there have always 
been a considerable number of private owners; but they 
are becoming fewer, or owning fewer wagons, in_conske- 

uence of some of the northern railways having become 
the owners of most of the mineral wagons working 
upon their systems; a policy more recently adopted by 
the Midland Railway Company, who are largely buying 
up the wagons working upon their line, 

In South Wales there are various types of wagons, the 
following being a list of the more important: Cval 
wagons to carry 10, 8, 7, 64, and 6 tons; coke wagons tu 
carry 8 tons; and iron o*e wagons and rail wagons to 
curry 10 tuns, the two laat being usually combined. The 
coal wagons, which are by far the most numerous, may be 
divided intu two ty pes namely, those built to pass the in- 
spection of the Ta Vale Rai way, and those intended tu 
work upon the Great Western and other trunk lines, 
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* If with laminated springs at both ends, 0,20 ton extra, 
+ If with laminated springs at both ends, 0.25 ton extra. 


Tho adoption of sume kind of proportion between the 

paying load and the tare or dead woight of the wagons, 
as had to give way before the still more important prin- 

ciple of making every part strong enough to stand the 
heavy strains of ordinary traffic, and the atill more 
damaging strains encountered in shunting. In proof of 
the statement that the proportion between paying load 
and dead weight is not now regarded in the same light as 
formerly, the figures in the above Table, No. 1, are 
taken from the Taff Vale Railway reulations, in which 
the maximum limit assigned for the tare or dead weight of 
the coal wagon was as here shown. 

It will be observed that not only have tho wagons in- 
creased in cubic capacity and in dead weight, but that 
6-ton wagons have gone out of the list and 10-ton wagons 
havecomein, It is true that 10-ton wagons are men- 
tioned in the regulations of 1867 ; but uo particulars for 
construction are given. Certain it is that a wagon to 
carry 10 tons of coal with a tare of only 4 tons would not 
meee of sufficient strength to stand the work required 


of it. 

The Table No. IT., on the next page, gives the sizes vene- 
rally adopted for the principa] parts of coal wagons of dif- 
ferent tonnages as now and as formerly built to work in this 
district. The sizes hore given, and the explanatory re- 
marke which follow, may be taken as representing general 
practice ; it would be impoesible to describe all the forms 
and sizes that are to be seen in the district. A comparison 
of columna 3 and 5 will show a considerable increase in 
the strength of the 8-ton wagon as built tu work upon the 

"off Vale Railway ; while from the line of ‘ capacity per 
ton,” it will be observed that no fixed rule exists us to the 
space to be allowed per ton of coal tu be carried. 

Body.—There should be as few projections as possible 
inside the bts Nap uO a8 not to interfere with the rapid 
discharge of the coal. Angle-iron is frequently put on 
the top bvards, and is a decided improvement, as it 
strengthens the body considerably, protects the top boards 
from injury, and adapts the wagon better for carrying 
pit-wood, which is of such a form and is so loaded as tu 
strain the body very much. The sides and ends are 
vaually of red deal, but spruce is sometimes used. Each 
side ia connected with the frame by iron knees, of which 
there are two in the larger wagons and one in the 
smaller; the knees are 24 in. x 14 in., and the foot about 
15 in, or 18 in, long, is bolted to the middle bearer. If 
there is an end door, a knee is attached to the headstock 
and to this knee the end door is hinged at the top and 
fastened near the bottom. In the amaller and older 
wagons, instead of the knees inside thare were sim 
straight iron stanchions 9 in. x 2 in., placed euteide 
body, and bolted to the side of the sole-bars, The sides 
and ends are connected together by an iron corner plate 
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in. thick, extending from top to bottom, and 7 in. 
along each. To prevent the body from swaying to and 
fro, two iron bars 24 in. x fin. are bulted diagonally to 
each sole-bar and along the side buardsa. The fast end is 
attached to the headstock by two upright stanchions of 
vak Hin. x 4) in. ; or angle iron 24 in. < 24 in, is some- 
times used. 

Doors,—Every coal wagon, with but few exceptions, has 
an en! door or tip for shipping, and a door in each side, 
Various methods of fastening the doors are adopted. The 
coal wagons used in the North of England have hopper- 
shaped bodies ; that is, the sides and ends slope inwards 
towards the bottom, and the coal falls out of the bottom 
of the wagon into the ship; they thus differ inaterially 
from the wagons used in South Wales, although there are 
a few wagons in this district which are similarly con- 
atructed, for use at certain iron works, 

Floor.~—-In some instances the floor is made of sheet 
iron, Which cnables the coul to pass more quickly out of 
the wagon when being tipped; but unloss of a pood thick- 
ness, sheet iron ia not eutficiently atiff, and buckles up, 
cutting off the bolts intended to hold it down to the frame, 
and thus freeing itself and occasionally going into the ship 
along with the cual. Spruce 24 in. thick is very genorally 
em Nuyed ; but vak 1) in. thick, being more durable than 
deal, has been used with advantage, and being hard it 
soon becomes almust as smooth as iron, Wood floors are 
best laid transversely tu the length of the wagon, that is, at 
right angles tu the sole-bars, If laid longitudinally they 
are apt to break away from the nails, aud to shoot out 
with the coal whon the wagon is being tipped. 

Framing. —All private wagons in the South Wales 
district, with but few exceptions, are constructed with oak 
framex. Some tifteen years ago, the author’s firm cun- 
structed u number of wagons with the sule-bars of J iron, 
4 in. deep by 4}! in. broad and @ in. thick in the web: 
these bars have still many years of life left in them, 
though the remainder of the frame, which was of oak, has 
had to be repluced. Before the demand for coal wagons 
became so great and the competition 60 keen, the under- 
frames were constructed of English oak; but now the 
urchasur is often content to have foreign oak. Indeed 

Snglish oak could not always he procured in sufficient 
quantity to keep pace with the demand, The life of the 
wagon is not much reduced in consequence of this change, 
provided sound timber be used; for after all no timber 
can long stand the excessively ugh work to which coal 
Wagons are subjected, no other kind of rolling stock meet- 

ing with such jc usage. 

Draw Gear.—In former yoars the Taff Valo draw 
wear was of what is known as the “flat” type. One end 
of the wagon being devuid of hook and chain, the draw. 
bar had ite extremity flattened out in plan into an eye, 
as shown in Figs, 1 and 2, pay 500, to which the draw. 
chain of the next wagon was coupled by an open link 
with s pin dropped vertically through the eye. In 1872 
new wagons were constructed with ordinary coupling at 
one end, as in Jig 6, and with a compound coupling at 
the other end, a8 shown in Viy. 5, for enabling them to 
be coupled cither to the “ flat” type orto the ordinary, 
But the present regulations of that and other railways 
require all wagons tu be constructed with the ordinary 
huok aud chain at each end, ws shown in Fig, 6; and 
wagons fitted with other types of coupling are being 
altered. Side chains have also been eiapenaea with, 
Some of the other lines bringing coal down to the different 
docks had geal couplings, one form of which is shown 
in Fig, 8. Under the Taff Valo present regulations the 
drawbar pulla from the headatocks, which are connected 
by jong tie-rods, and thus form a continuous drawbar, as 
in Fig. 7; but the usual practice is to draw from the 
middle bearer, as shown in Fig. 8 Under this arrange- 
ment the strain on the middle bearer is vory severe, for 
it has to stand both the brunt of the pulling and also the 
bulk of the weight of the Joad; it is therefore sometimes 
made 6 in. thick in the 10-ton wagons, The spring placed 
upon the drawbar is frequently only a single ring of india- 
rubber, 14 in, or 2 in. thick, as shown in Fig, 8. 

Buffers.—An regards the buffing arrangements, the 
underfraines of mineral wagons are of three principal 
kinds ; firat, those with dead buffers at each end ; second, 
those with spring buffers at one end and dead buffers at 
the other; and, third, those with spring buffers at each end. 
As a general rule privat 3 owners will not incur the expense 
of spring buffers, not oven at one end, unless they are com- 
pelled to do so, Where adopted, the spring buffers are 
usually of the ‘‘ outside” type, Fig. 9, page 500, formerly 
known as Brown's, the spring being contained within the 
casing of the buffer, and the whole situated outside the 
headatock of the underframe. They were usually if not 
always of cast iron, but this meterial is not suitable for 
the work ; consequently wrought .ron is now largely used, 
with considerable economy in the cost of maintenance: 
the spring is exther of steul or of india-rubbur, In a few 
instances the more costly system of laminated springs has 
been adopted for drawbar and buffers, Figs, 11 sud 18, placed 
sometimes just within the headatuck, Fig. 8, and some: 
times between the two crogs-bearers, Fig. 11. The sole- 
bars are then made to project about 9 in. heyond the ends 
of the wagons, for the purpose of receiving the chains at 
the coal tips, as shown in Fig. 11, 

In the outside type of spring buffer it will be aeon that 
the blow is not conveyed direct on to the sole-bar and 
thence to the adjuining wagon ; for, as shown in Fig. 9, 
the headstock intervones between the buffer and the sole- 
bar; this intercepting piece of timber is the wrong way 
of the grain, and ia very rapidly pommelled to pieces by 
the concuasions in butting, aided by the seduced ares of 
the sole-bar at the tenons. In order to obtain, at a com- 
paratively amall expense, a really direct transmission of 

blow, the apring buffer shown in Fig. 10 has been 
pat er in which oe dar = hay she blow is i 
spring and base of the buffer; this form, therefore, has 
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TABLE No, TI.—PRINCtPAL DIMENSIONS OF CoaL WaGoNs OF DIFFERENT TONNAORS. 


10-ton Wagon as now Made. 














8-ton Wagon as now Made. g-ton Wagon | 6-ton W, 

















Known as: Know as: of Ton Years | of Twenty 
PRINCIPAL PARTS OF CuaL Wauona, is: PESO ere oe Se oe acd aa”: Years ago. 
Taff Vale (Great Western; Taff Vale (Great Weatern| Taff Valo 
Type. Type. Type. Type. Type, | Welsh Lines, 
1, ; ; 4. 5. 
Hole-bara, oak =. in. 12x 6 12x6 12x6 12 xb 11 xq 10x4 
Fiendstocks, oak .. se 12%h 12“6 12x% 12 x6 ll x4 10x4 
Middle hearers, oak ‘i 2x6 12x 6 12x6 12 «KA 11 x4 10x4 
Diagonals, oak. - ‘ 11x38 11K8 11x48 9 x4 73x8 RXx8 
Longitudes, middle, oak “t xis x8 x3 6 x4 K x2 7x2 
‘ ond, oak + 11x 8 WA yx 4 x3 8 x2 4x2 
Aides and ends, deal ‘ f 24 or3 2 2) ors 2 2 
Floor, deal .. he, Pf 2 24 2 24 2 2 
Body, lusido donee oft. in. 14 6 14 6 10 8 14 0 10 4 9 10 
» oo width ry 6 10 é 10 6 10 6 10 6 8 6 f 
, depth a ert 4 6 8 8 8 64 8 1 8 9 8 1% 
1, internal capacity. . cub, ft. 847 863 201 264 197 
» capacity per ton .. si 84.70 $6.30 81.75 30.87 $2.25 82.83 
Bearlny springs, length. . oft. ins 2 8 3.8 8 8 88 3 0 8 0 
a » = 6Widath. ‘ in,’ 4 4 84 4 % $ 
Wheel base i sg te . ft, in KY s 3 6 6 & 3 h 3 5 8 
Axlos, length between cautres of jour- 
nala ns et ae zy in, Go 4 6 4 6 4 64 O 4 Oo 4 
Axles, diameter through wheels in. fi hi 6 h 44 43 
<3 im n contre ae + 44 44 4} i 4 4 
Journals, lungth and diameter ue 8 x 33 & x of 7x 8} 7x8} 6x38 6x8 
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some advantayes. The pin or bult used for fastening the 
head of the ordinary outside buffer has proved a great 
source of injury to the hoadutuck ; for the hulu made to 
receive the pin is a source of weakness, and leads to ear! 

damage to the headstock. To remedy this, and to facili- 
tute repairs, the author introduced a wrought-iron buffer 
with a gib and cotter fastening, its present form bein 

shown in Figs, 12 and 13, annexed. This method o 
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astoning ronders it unnecessary to cut away the head- 
stock ; and, besides enabling sufficient draw or initial 
compression to be given to the spring, facilitates the 
changing of a broken spring. To desoribe all the butfors 
and springs in use would bo beyond the limits of this 
paper. 

Axle Guards,—Theso ore invariably of the W pattern, 
Fig. 16, page 500, made of 8} in. x Pin. iron for the lega, 
and 2$on. x9 in. for the wings : on the smullor wagons the 
legs are sometimes mide of Sin, x3 in, iron, The bot- 
tors of the, guards on the same side of the wagon are fre: 
quontly connected to each othor by iron rods about 14 in. 
in diameter, The guards are secured to the sole-bara by 
seven 4 in, round bolts, or in some recont instances by 
square bolts. 

Brakes. —Tho invariable practice now is to have two 
brake blocks acting on the wheels on the same side of the 
wagon, Wood has bean generally used, but of late yoars 
cant iron is becoming more in favour, us wood blucks wear 
uway vary tapidly, and require to be continually adjusted 
to the wheels, besides getting frequently burnt away by 
the friction, The leverage givon is about twelve to one. 

Bearing Brussea.— The brasses of coal lee have a 
bearing of about 12 in. of circumference. They usually 
wear short at the inner end for waut of lubrication ; and 
as a grease-hole is 4o near to that end, the author is of 
opinion that an explanation is to be found in the recent 
report of the Research Committee on Friction, where it 
is stated that the ti being test in the centre of a 
bearing, the oil will force itaulf out with a considerable 
pressure through o hole placed in the centre. When the 
wagon is loaded, the axle is always slightly bent, so that 
the teat pressure comes just about tho back hole 
which would accordingly gather up the grease aupplied 
by the front hole, in its passage to lubricate the full 
length of the journal. In further proof it may bo stated 
that, when a wagon is lifted, the grease in the front hole 
of the brass is found to be the natural colour, while that 
in the back hole is not only dirty but quite hard. The 
lubrication is effected by means of grease, that known as 
“* yellow grease” being commonly employed. Oil, though 
said tu bo a cheaper lubricant, is not likely to replace 
Rreuse, on account of the cost of changing so many thou- 
ag of ert ee nesta , 

earing Springs,-~The bearing springs, though usually 
the same width and about the same length for the same 
type of wagon, are varied very much by the different 
makera in regard to the number and thickness of the 
plates, ranging from four plates of @ in. thickness, to 
nixteen pie of only 3 in. thickness, They invariably 
have flat ends, and bear on shoes attached to the under- 
side of the sole-bars. There are frequently bolts to hold 
the springs to the axle-boxes, 





ee 


Wheels und Arles,—The tyres are usually of Beaxemer 
ateel, and are attached tu the skeleton by rivets ; Mansell’s 
and other fastenings are also much used. The skeleton 


consists of eight double spokes $ in. to 3¥ in, wide, and | M.A 


but sometimes 


¥ in, thick ; the bous is usually of cast iron 
The axles are nufficiently described in 


of wrought iron. 


tho tabulated statement of dimensions already given. 
mude by 
§ coke rails 


Coke Wagons.—Thene are usually 


simply add- 
ing a few bars of timber, called 


) tu the top 





of the 10-ton coal wagons, as shown in Figs, 14 and 15 
annexed. They will thon carry 8 or 8} tonsa of coke, 

Iron Ore and Rail Wayons.—The beat form of iron ore 
and rail wagons, which invariably carry 10 tons, ia shown 
in Figs, 16 and 17 page 500 cbaeongar d one belonging 
tothe Rhymne Rai way Company, eend flaps are 
of iron, and are let fall upon the floor when it is desired 
to use the wagons for carrying long rails or bars, Theso 
wagons are fitted with apring buffers at cach end, and with 
drawbar cradle, and spring, Asarule private owners’ 
ore Wagons do not carry rails, and are constructed with 
underframes similar to those of the coal wagons, and with 
dead buffers at wach end. In ao few instances there are 
duors in the floors of these wagons, for enabling the ore to 
bo rapidly and econumical| meriaelag bert 

Ivon-Framed Wayons,—A nother distinct type of wagon 
not the property of any private ownor, is the iron-frame 
wagon to carry 9 tons, which is now being constructed by 
the Great Western Railway Company for their own use, 
and which may be seen constantly working in South 
Wales, The plan of the underframe is shown in Fig, 16, 
page 500, together with the sections of sole-bar and head- 
stoak, There ean be no doubt that iron or steel is the 
proper material for i, Si which are subjected tu con- 
tinual rough work, ere are many iron wagons now 
running that were mado In 1844 and will yot last many 
years, notwithatanding that they have undergone conver- 
gion from tha broad to the narrow gauge. A number of 
10-ton coal wegons with iron frames, Figs. 19, 20, and 21 
page 500, which the author believes to be the first coal 
wagons of the kind made for private owners in the South 
Wales district, have just been constructed by his firm for 


Locket's Merthyr Steam Cual Company. The ag is of 
the ordinary kind, having side and ond boards rr in, 
thick, with anglo-iron capping, two side doors, and one 


end tip; the floor, Fig. 20, is of elm 14 in. thick, reating 
on longitudinal deal bearers 6o arranged as to give a 
current of air between the top of the frame and the under- 
side of the floor, in order to pesvent decay. There are 
apring buffers at oach end, as dead buffers would cause too 
much strain on the rivets of the iron frame, To prevent 
any jar or sudden shock, the buffers and drawbars are pro- 
vided with special india-rubber springs, which require no 
metal stops. The general arrangement of the underframe 
\ ide in jis. 19, the following being the particulars of 
e iron used: 


Two sole-bars and two head- 


in. in, in. 
stocks, channeliron... «= =Oby8 by fi 
Two cross bearers, channel iron * 
One middle bearer, plate aes ‘3 
Two cover plates to headstocks, 
plate... = wes i & ws 
Four diagonals, angleiron ., 4,, 8 ,, 


Sizeaf Wagons.—A quarter of a centu the wagons 
of the South Wales district, and indesd of all Saree 
gauge lines, were chiefly constructed to carry 6 to 7 tons; 
there were also some 4 and 6-ton wagons, some of which 
are still at work; then followed 8 tons; and now the 


10-ton w 8 are the moat ular, The ch 
brought sda partly by the rereausive introduotion:™ sf 
larger coal tips at the Oardiff and Penarth Docks, nq 
partly because the r wagons enabled the inoread.q 
demand for coals to be com with at but little 

cost for wagon hire. The following statement shows the 
percentage of different sized wagons conatructed by the 
author's firm for this district during two decades, and 
during the last three years; no doubt the returna of other 


makers would show lar proportiona ; 
1861-70, 1871-80. 1881-83, 
6, 64, 7, and 8-ton wagons 77 35 8 
10-ton wagons... . 28 65 2 
100 100 100 


In the earlier part of the first decade the 6 and 64-ton 
wagons preponderated ; but, as already indicated, they 

ually gave way to 7 and 8 tons, and these again to 
0-ton wagons. 

The author thinks it probable that the preference for 
larger wagons will continue to grow, and that it will not be 
long before the mineral freighters will awk for coal wagons 
tocarry 12 tons, Indeed he has seen returns of the prevent 
10-ton wagon having occasionally carried up to 11} tons, 
The increase in the tare of the wagon would be compara: 
tively small, as vory few parts would require strengthen: 
ing; whilst the larger the capacity of the wagon, the 
larger is the proportion of paying load to dead weight, na 
already shown in Table No. I. 





THE PHYSICAL SOCIETY. 

At the meeting of the Physical Society, held on Novem- 
ber 22, the President, Professor Guthrie, in the chair, 
Mr, James Bewsher was elected a member of the pn 
The rola wing notes were read by Mr. R. T. Glazebrook, 
A., FLRS.: “On the Permanence of some Standards 
of Klectrical Resistance,” The author has had occasion 
to compare with ten rtandard B.A. unite a coil which had 
been texted by Lord Rayleigh in 1882, the coil then bein 
two years old, He found that its resistance war 9.8 
B.A. units at 14.05 dey. Cent., while Tord Rayleigh 
found the value 9.98830 B.A. units. Thus either the coil 
and the standards have changed by exactly the same 
amount, which is improbable, for they are wires of 
difforont thickness, or thoy have all remained permanent. 
“On the Effect of Moisture in Modifying the Refraction 
of Plane Polarised Light by Glass,” The author de- 
scribed sume experiments he had heen engaged in latel 
at the Cavendish Laboratory, Plane polarised light is 
mad to fall on a pints or a wedyo of glass at various 
angles, and the position of the plane of polarisation de- 
termined. 1t is found that this depends greatly on the 
hygrometric condition of the air in the neighbourhood of 
the glass, If moiat air be blown on to perfectly clean 
Rian the plane of polarisation of the emergent light is 

isplaced from ite normal position in one direction, while 
if dry air be blown it is displaced in the opposite direction. 

At an angle of incidence of 60 deg. the difference between 
the two positiona is from 6 min. to 8min. If, however, 
the glass be not perfectly clean, the effect of moisture is 
at firat the same as that of dry air hoa on stopping 
the draught an opposite effect is observed, The author 
assigns as the cause of this the heating of tho surface, 
which, as Magnus discovered, is produced by a draught 
of moist air, He finds, on repeating Maynua’s experi- 
ment, that the heating is not produced if the glass be 
clean, and he showa by an independent experiment that 
slight local heating does procuce an effect on the plane of 
polarisation in the same direction ax that duo to the dry 
air, 

Myr. Glazebrouk alao exhibited a spectrophotometer 
described by him in a paper read before the Cambridge 
Philosophical Society (Proc, Phil. Soc., vol, iv., part vi.), 
and made by the Cambridge Scientific Instrument Com: 
pany from hia dexiga. 

A note “Ona Point in the Theory of Pendent Drops,” by 
Mr, A. M. Worthington, was read by the secretary, Mr, 
Walter Baily. This was a note upon a paper recently 
communicated by the author to the Royal Society upon 
the measurement of the surface tension of a liquid from 
observations of the forms assumed by pondent drops, By 
making a measurement of a horizontal section of such a 
drop, and of the angle made by the tangont plane to the 
surface at the line where the section meets the surface 
with the horizontal, and knowing the density of the 
liquid, sufficient data are obtained to determine its surface 
tension. Professor Perry, remarking upon this paper, 
gave an acoount of some researches upon the subject in 
which, some years since, he had assisted Sir William 
Thomson, On the umall accepted theory of surface 
tension based upon the behaviour of liquids in capillary 
panei at every point of the surface of a liquid the equa. 
ion 


ey ere 


must hold, where p is the pressure at that point or the 
difference of presgures on the two sides of the surface, KR 
and R! the two principal radii of curvature, and k a aon- 
stant. In the cave of a drop whose surface in one of revolu- 
tion about the vertical, the contour may be drawn from 
the equation; this was done, and theoretical drawings 
were made of a number of drops. These have since been 


com by Sir W. Thomson with enla photo- 
apha of actual drops and the resulta are highly satis- 
actory, This law no longer holds in the case of a drop 


at ite ‘‘oritical point” or that point when it is about to 
fall, since here dynamical action comes in, : 
Baily also read a paper by the same author “On a 
New Capillary Multiplier.” This is an apparatus for the 
measurement of surface tengion, and is a modification 
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of one taed by M. Despretz. From one extremity of the 
arm of a bulance is suspended # roll of platinum foil, con. 
of aatrip 50 centimetres long, and 5 or 6 centi- 
metres broad, rolled up, tho succassive convulutiona 
being prevented from touching by rolling up with the 
foil a number of small pieoes of hard glass tubing about two 
millimetres diameter, which oooupy the upper part of the 
helix, and preserve the form of the lower part. Tho coil is 
cleaned by a arr it in a Bunsen flame, and then sus- 
nding it with its lower end in the liquid tu be examined, 
ho increase in preg corrected for the part of the coil 
immersed is due to the fluid rising between the convolu- 
abe From this the! surfave tension is readily calcu- 
ated, 
Mr. Hilger described a now solar eye-piece. In Pro- 
fessor Pickoring’a eye-piece there are two roctangular 
prisms of ylaws of slightly different refractive indices. The 
ight of the sun undergoes partial rofluction at the surface 
separating the two priems, the rativ of the reflected tu 
tho inoident light diminishing with the difference between 
the refractive indices, 1t is found, however, that such a 
prism under a high power always gives u double image 
due to the two glass surfaces, it being practically impou- 
siblo oven under enormous pressure to bring them into 
true contract. To obviate this, Mr, Hilger jmakes the 
second prisin of Canada balsam, which gives the most 
watisfactory results, the image being pure and single, 
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Comprtep ny W. LLOYD WISE. 
BELECTED ABSTRACTS OF RECENT SPECIFICATIONS PUBLISHED 
UNDER THE ACT OF 1883. 
The number of views ree in the ny Gib ppoead Drawi 
a price; where 








a te stated 
tn each case after none dre mentioned, the 
Specification te not illustrated. 

Where Inventions are communicated from abroad, the Names, 
dc., of the Communicators are given in ttalics, 
0 of Spectfloations may be obtained at 3%, Cursitur-atreet, 
hancery-Lane, E.C., either personally, or by letter, enclosing 
amount of Eres and postaye, addressed toH, Krapex Laox, Beq, 
The date of the advertigemant af the acceptance uf a complete ape- 
rede te, tn each oaxe, given after the alstract, unless the 
atent has been sealed, when the date of sealing ia given. 
Any pee may at any time within two months from the date of 
advertisement rf the acceptance of a complete specification, 
ve notice at the Patent Office uf opposition to the grant of a 
atent on any of the grounds mentioned tn the Act, 


ORDNANCE. 
278. A. Sauvee, London. (/. UB. G. A. Cane, Paris.) 
WwW d Ch the Reooll 


or’. 9 &, an 
Guns. [ls 11 fie.) January 2, 1484.—This relates to appa- 
ratus for loading gunain revolving turrets jn any position of the 
platform on which te tixed the mounting of the gun, and for 
ores the revo!) of the gun, Keforring to the illustration, the 
cha raised by a lift inside o tube L forming « central pivot 
attached to the platform on which rests tho gun, The olovatiny 
apparatus consista of a hydraulic cylinder provided with two or 
more telescoping pistons, the smallest of which carrier the table 
T provided with rollers ¢ on which reste the charge carrier P con- 

ning the projectilo, and two half charges of powder." The 
table ls guided hy alide biovks workin in grooves in the guide 
bars I attached to the central tube 1... Tho carrier P is guided b 
two side rollors p" working in grooves Jin the guide hara I, whic 
grooves branah off near the top of the tube, causing the charge 
carrier to trave] backwards on the rolicrs ¢, and bo brought into a 
position which will load it behind the breech of the gun, when the 
rollers leaving the groover; the continued asnent of the piston 
raises the charge carricr to the position shown between the roar 
transom of the slide and a bracket fixod under the treech, 
Severa) modified arrangements of charge carriers are desoribed, all 
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having for object to bring it into position for loading, Any sult- 
able apparatus may bu provided for elevating or training the gun, 
for revolving the turret and ramming home the chargu, The 
water for working the apParatus inside tho revolving turret starts 
from o distributing box, tho upper part of which is forced by 
mieane of the guide bars I to follow the revolving motion of the 
turret. The apparatus for running the gun in and out comprises 
a hydraullo cylinder sliding on a fixed piston, the rod of which Is 
provided with two passages leading wator to Beposite aides of the 
Iston, Those passages are gradually closed by projections on 
fhe cylinder when at the limita of its atroke ; they lead toa valve 
box where thoy are separated by a spring loaded valve. The pas- 
sage leading to the near side of the piston also leads to the accu- 
mulator, and the other is provided with twostop valves, by which 
it oan be connected to the accumulator or to waste. The action 
of the apparatus will readily be undoratood., In another arrange- 
ment the brake oylindore are also utilised for running the gun 
carriage in and out, A piston valve lofded by dive springs Is 
arranged in the es connecting the front and back ends of 
the brake oylinders, In this @ is arranged also the regu- 
lator valve, the position of which is regulated by meane of a 
roller working in a elide groove cut in a bar attached to the gun 
in such a manner that the pressure in the cylinders re- 
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maing constant during the whole of the duration of the recoil. 
The valve tw alightly raisod during the first portion of the recoll, 
and then gradually recloses. Two othur pipes leading to the ends 
of the cylinder can bo connected to the accumulator or to waste 
by moaun of valves. (Accepted October 10, 1884). 


oes. B.8. Leadon. Machine Guns, &o, [10d. 
18 Pipa.) January 8, 1884,—The object into utilise the foron of the 
aves which isaue from the muzzle of tho 


gun at each discharge 
hereof to operate the breech mechaniam of the gun or to store up 
enorgy to be subsequently used for extracting the empty cartridyu 
case, cooking the hammor, bringing another cartridge into position 
for firing, and fring the same or proparing the arm for the next dis- 
chargv. This is fully illustrated and desoribed in our iasue of 
November 7, 1884. (Accepted Octuber 24, 1884). 


11 . J. B. and 8. BE. Howell, SheMeld. Blocks, 
Slabs, Plates, and Bars for Armotr, Ordnance, &o. 
{2d.] August 1h, 1884.~—Two or more bars of iron or steel are 
twisted togethor and after heating are welded by forging, rolling, 


or pressing. (Sealed November 18, 1884) 


PNEUMATIC CANNON. 


4355. W. A. Bartlett, Washington, Col, U.S.A. 
Pneumatic Cannon. 4, 9 Fige.) March 4, 184.—Thiy 
relates to cannon from which the projectile is driven by the force 
of an elastic enerated or contained in some source of supply 
outside the ¢ rof the . The gun tube is of considerable 
length, is breechloading, and is surrounded by a finsk or reservoir 
containing the comp yes. A supply pipe leading from the 
flask to the gun tube near the breech ia provided with a valve by 
which the passage of gas to the yun can be regulated. Reforriny 
to the illustration, the gun tube 1 is closed at the breech by the 
bluck ¥, and pusves from end to end through the flask 3 shown 
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constructed in sections connected 


Voyetoet by means of flanjses 
and packed joints, Thu 


un tube is straightened by means of 
radial rods passing through the shell of the flask and through 
rings inte hetweon the sections, The radial roda hear on 
the wun tube, or are attached to a collar surrounding the sald 
tube. Asshown, a slide valve is omployed for controlling the 

eof the gasto the gun tube. The valve is opened by moana 
of n pull rod, and is normally closod!by wu apring. A small pipe is 
connected with the gun tube near ite muz v, and leads to u amall 
cylinder having a piston and rod reek on a apring hook. When 
the projectile pon the muzzle, the piston diaengages the hook, 
and the valve is closed. (Accepted Ocluber 8, 1884). 


FIREARMS. 


425. ¥'. Beesley, London. Breakdown Hammerless 

. (6d. 4 Wige.) January 2, 1884,—The look mechanism 
{a provided with a apring acting as a lifting or tumbler cocking 
lovor when opening the gun, and ag a spring for actuating the 
tumbler for discharging the gun when tho gun Is closed, and when 
the tumbler je releasod from the sear by the usual action of the 
trigger, These fiat spring lovers are plvotted at the front ond of 
the action near the knuckle joint, and have their furward ends 
projecting beyond the knuckle joint, and ying under the barrela 
of the gun, and thelr rear enda extending into engagement with 
aslot in the lower forward part of one of tho tumblera. A tumb- 
ling lever actuated by the under part of the barrels compresses 
the spring by the closing of the gun. (Accepted Octaber 24, 1884), 


9110, J. Victor, Du Quoin, Mil, U.S.A. Locks for 
Firearms, (6d. 9 Fige.) June 17, 1884.—The main spring ix 
arranged and connected with the hammer, so that It effects the 
cocking of the same when thefrear ends of the barrols are elevated, 
and also serves as the barrel check. Tho safety block fur the 
hammer is conneoted with and operated by the trigger, An auto- 
matic trigger lock is connected with and operated by the lever, 
which locks the barrels in thelr normal position, so that whan the 
lever is operated to admit of the dropping of the barrels, the 
trigwer lock is released, and automatically engagos the trigyers. 
(Accepted October 24, 1884), 


10,365. ©. D. Abel, London. (Archduke C, Salvator and 
G. dt, Von Dormus, Vienna) Magasine Firearms, §{(ui. 
48 Fiyes.) July 19, 1884.—This has w vertically swinglug breoch 
block, un automatic cartridge conveyor, ands laterally attached or 
loosely hung magazine. The principal features arc ; The vortically 
swinging breech block adapted to automatically extract ¢he ex- 

loded cartridge cases ; tho firing of the cartridgos by means of a 

ammor, a mainspring, anda firing pin; the automatic introduc- 
tion jof the cartridges into the chainber of the arm ; the opera- 
tion of the parta by moving @ guard lever backwards and forwarda 
through a amall angle; the arrangement of air suitable for the 
attachment of Mannlichor’s magazine ; the arrangement of magu- 
zino for the insertion of paper cartridge boxos; the arrangement 
ofa lateral magazine having a fixed or removable cartridge box ; 
the loading by means of & hopper, the arm boing fixed ina special 
trame, The arrungemont is auch that when the guard lever is 
moved downward tho hammer is cocked and a projection of the 
hammer diacis drawn away from under the breech block, whereby 
a bent blade apring connected with the breech block ia frocd so an 
to suddenly draw down the latter, tho spring of the breech and 
withdrawal of the case belug effected by the cuard lever, which, 
when moved backward, forces the oartridye into position and 
closes tho breech. (S November 7, 1884). 


PULLEYS, 


504. J.H. Boddy, Leeds. Pulleys or Drums. [ki 
11 Figs.) January 8, 1884,—The rim of the wheel is of T section, 
tho {end of one apring apoke boing connected to om side of the 
rim flange and the other end of the spoke to the reverso side of the 
bous flange. Thespokeaare fitted alternately in thia manner. In 
another method springs are placed between an ordinary pulley 
rim and the rim of a concentric jnternal pulley, or the rim may he 
attached hy epiral springs to arms projecting froma boss, (Ac- 
cepled October 21, 1884). 


617. W. G@. Storey, York. Split Driving Pulleys. 
[?a.) January 4, 1884.—Pins on the of each half pulley fit 
nto corresponding holes in the shaft. The boss and rim of one: 
half pulley aro made with lugs fitting into corresponding recesses 
made in the hoss and rim of the othor half, and secured by cross 
bolts with countersunk heads and nuts, (Sealed October 31, 1884), 


1175. J. Bond, Longridge, Lanc. Lubrica the 
— of sheaves of Paticy Blocks, Loose puters 


iy@,] January 10, 1884,—The of the sheave 
pulloy or wheel is formed with a serios of scsneulerly siete 
cavities or recesses radiating from the axle which incloae a lubri- 
cant of a semi-liquid conaistoncy, preferably the preparation 
known as ' solidified ofl.” The apoxes of the cavities are open to 
the axle, forming o series of narrow slots parallel to the axis. The 
sides of the cavities may be closed by a ring let into the bows. 
(Accepted September 23, 1884), 


7008. O, KR. Olsen, Indianapolis, Ind., U.S.A. Pulleys, 
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[4d. 4 Figa.) May 1, 1844.—The rit ia made of ratled metal and sup- 
ported hy means of a hub, spokes, and secondary rim cast in one 
ay The svcondary rim may be cast with Inga or projections on 
he side, one or more of the lugs or projections being placed at 
the Inside of the joint of the rin and js rivetted to the rim, Tho 
hub and socondary rin may tie in two parts, (Sealed November 


14, 1884). ING 


Tunbridge Wells. Connection 
and Coupling of Pi and Hose, (6d. 4 Figs.) January 
22, 1884.—The one end haaan undercut rim divided into eight 
purta, four being taken out, and on the other end is a sliding 
collar with a flat rim divided Into eight parts, four being taken 
out so as to allow of insertion into the lower undercut rim. By turn. 
ing the movable collar the junction is complete, and may be mado 
permanent by a key spring. (Accepted October 7, 1884), 

6065. J. B. Harris, Edinburgh. Hose Coup 8. 
(6d, 4 Fige.) April 7, 1884.—That part of the coupling which 
entors the hose is formed with na ridge at about ite middle, anid 
the hose is tied at the rear and front of the ridge. The ridge may 
be oxtended to the rear so that the front half of the part shall he: 
or rae diamcter than the rear part. (Accepted September 

i] 





1860. J. T. Mason, 


3588. A. Ince, London. Union Joint for Lead 
Pipes without Solder. (4d. 7 Figs.) February 19, 1884. -- 
The socket for receiving the end of the lead pipo is bored out at 
one end to the external diumeter of the pipe and ut the other end 
to a jurger diameter, which is screw threaded. The cnd of the 
plpe after being passed through the amalicr ond of the socket is 


1 





i 





opened out and a screwed nipple having a conical end and bored 
out to the internal diameter of the pipo, is screwed inte the larger 
end of the socket, forcing the lead pipe against the socket and 
making a perfect joint. The illustration shows the construction 
of a moditied form of joint containing a thimble BR. For jointing 
two pipes toyether two sockets and a double-end nipple are om- 
ployed. (Accepted Seplenber 1), 1484), 


6066. J. B. Harris, Edinburgh, India-Rubbor 
Hose. |td. 1 F#iy.) April 7, 1884,—Brass wire cloth is coated 
with a preparetion of indis-rubber and cut into diagonal stripm 
out of which the hom: is made in the ordinary manner. (Accepted 
September 10, Vase). 


9032. J. B. Edinburgh. India - Rubber 
Hoso, &o, (4d. % Fiore.) June 16, 1884.—The hone described 
in the former specification is surrounded with a coil of iron or 
other wire. The tube is finally enveloped witha strip of canvas. 
(Accepted Seplember 30, 1544), 


10,905, H, H. Lake, London. (C. #. Mark, Flint, Mich., 
U.S.A.) Hose Couplings. (6d. 4 Figs.) August 2, 1864.— 
The illustrations clearly ahow the construction of the coupllnay, 
which is in two similar parts, The cylindrical portion a of the 
coupling ig attached to theghore, and has an air passage & which 
diminishes in size as it approaches the closed end of the device 
which terminates in a rounded hook formation ¢ The inclined 
diaphragm closing the end is provided with n anil! passage 
nearly at right angles to, and communicating with, the air passage, 
the outer face of the diaphragm being provided with an elastic 
puoking f surrounding the smnall e, The mouth of the 
coupling Hares in two directions, sidewise from the inclined face 
of the diaphraym and in vertical cross suction in order to yruide 





the point of the opposite part of the coupling into the socket 

when the air passages in the two parts will coincide. Mach part 
of the coupling is connected hy suitable links’ * to the draw: 
head eed erate af the car, and a coiled spring 2 inclosed in case 
is secured at ono end to the hose none and at the other to the 
drawhead, Acchain n limits the forward action of the apring J. 
The partes aro so constructed that they will hold their connection, 
but when the air prossure is on the hose it requires much force to 
disconnect them, The link & is slotted at its lowor ond, the slut 
engaging With study o projectiny from the sides of the coupling 
in order to allow the coupling to vary in height with the varying 
hvight of the vehicles which it (s desired t: couple, This coupling 
may bo used alao aga hose coupling fo. all purposus, (sraled 


November 4, 1884). 
VALVES. 


324. J. Har ves, Widnes, Lano. Valves. [id, 3 
ae) Jannary 2, lsed4,—A metallic valve is combind with an 
indla-rubber valve, A couvanient construction consist of w Hat. 
circular metallic dise alightly smaller in diameter than the orifice 
to be closed, provided with a guide spindle and adapted to seat on 
arma or ribs wo ag to leave & amall annular seg for fluid, and 
an indija-rubbor diac valvo of Jarger diamuter than the metallic 
disc valve, with the back of which it le held in contact by « bind. 
ing plate. The india-rubbor disc is adapted to close on a bevelled 
eae surrounding the metallic valve, (Accepted COctuber 10, 
1 . 


689. B. Rhodes, London. Construction of Cooks 
or Valvas. lad. 3 Figs.) January 4, 1884,.—The barrel cf the 
valvo is parallel and is fitted with a plug which can bu raleed and 
lowered by means of a screwed spindls, Within “he barrel the 
plug ig formed of an elastic material (such as described in Pare 
tation 1834 of 1879), which {a compressed between a bearing in the 
lower part of the casing, and the inexpansiblo part of the plug, 
when the latter is foreed down and portuctly fills up the passage 
way. (Accepted Octuber 8, 1884), 


11,025, L. D. Craig, San Franoisco, U.S.A. Valvos 
or Cocks. (Gd. & Figs.) August 7, 1884.—The outer case K 
of the valve has a screw thread at L working ina fomale ecrew M 






A valve plug rests upon @ 


or 
one which holds the in ite seat. 
‘none mae of akey RB hake Praga end 


& square 





fitting in socket in tho plus N, the port being brought into 
coincidence with or moved away from 


@ rae ti pipe Z. In 
ry nediicesen ae ‘plug N “ oe rot raed pipe } is Cres se 
a loose cone fitting over the plug ; rning tho pipe e water 
is turned off or on. (Sealed ‘November 11, 1884), 


11,727. H. Trott, London. Ball Valves for 


and Low: Water, &o, (4d. 2 Figs.) August %, 
1844.—Referring to tho illustration, the valve ia provided under- 
noath with a full water outlet B. The inner valve C {s bevel- 


shaped, so that whenever the ball lever L descends the flap valve E 
will follow and keep against the end of the lever. The valve E hae 
hinged or side pin bearings 1) attached to the top of the valve 





casing, and ita lower end is prolonged and formed into a half- 
round shapo to keep tho water close, The valve E being jointed 
to the movable hearings 1D, it can readily be removed by unsarew- 
ing the top A, and is pressed by the luver L. 80 as to bear equally 
al! round ite seating. The lever L is fixed to the nasing as shown. 
Cross bridges F are cast in the inlet to tho valve to resist part of 
the dircet high-pressure water on the valve seating when open. 
(Acoapted October 8, 1886), 


11,766. H. J. Pearson, Nottingham. Throttie Valves, 
(4d. 4 Fige.) August 20, 1884,—The cap or cover of the aperture 
and tho frame which receives the valve disc are all cast in one in 
that class of valves in which the valve disc can be removed by a 
wide aperture in the casing. (Accepted September 80, 1884). 


LUBRICATORS. 


678. J. Dewranoe and G, H, Wall, London. Lubri- 
cators for Steam e ders, (4d. 2 Fina.) 
January 4, 1884.--A valve seat ia formed on the upper end of a 
central tu Sea pe TeiTae with the steam oylinder, A valve 
having along guide fitting loosely in the tube reata on the seat 
and ia drille pontreuy and receivers a apindle, Whon steam is 
admitted to tho cylinder it rnises tho valve and pagaes into the oil 
veasel ; when the presaure in the cylinder declinos the inlet valve 
closes, and tho pressure in the rosorvoir being greater than that in 
the cylinder, a amall quantity of oll je forced past tho spindle in 
the valve. (Accepted Octuber 17, 1884), 


9421. J. Baguely and W. Eastwood, Ashton-under- 
Lyne. Lubricators. (dd. 2jFigs.) January 31, 1884.—This 
consiate of @ closed vessel, having at its top a pipe furnished with 
a aight feed to convey theoil to the part to bo lubricated, and 
at or noar tho bottom # pipe to introduce water undor pressure 
beneath the oll whereby it ig forced to the cylinder or other place 
to be lubricated. The supply apie ia provided with a stop-cook 
and regulating tap, (Sea ovember 18, 1884). 


12,101. H. P. J. Ressler, Oberlahnstein-am-Rhoin. 
Lubricators. (4d. ¢ igi.) September 6, 1844.—Thia relates 
to lubricators with vapliilary wicks, the object being to maintain a 
constant level in the oll oup, and to provide for Increasing or 
lomeoning the supply A second oil cup with capillary wicka is 
arranged above the ordinary cup, and supplies it with oll, Re- 
ferring to the illustration, on the top of the ordinary cup having 





a capillary wick Ie fixed a second cup havin 
and several other tubes dl, One or more of these tubes may be 
provided with wicks for supplying the lower cup A with oil, A 
sorew plug ¢ has taper grooves in ite screw, so that, according as 
it ie serewed more or leas down, there jaa greater or lesser flow of 
oll from the upper tothe lowercup, The grooves may be formed 
jn the fomale sorew. (Accepted October 10, 1884), 


LOCK NUTS. 


8176. W. Morley, London. yreventing Nuts and 
Bolts from Working Loose. (6d. 6 Fige) ay 26, 1884. 
—A washer having a projecting on its underside to prevent it 
from rotating is placed on the screwed end of the bolt, the washer 
and bolt boing so formed that they cannot rotate independently. 
The nut is provided with a series of radial ratchet teeth on its 
undorside in which takes a spring pawl arran 

Aotepted Oc 


in a groove in 
the upper side of the washer. ( 17, 1884). 


& central tube ¢ 


| rivets and connected to each other by a'knuockle joint or by links 
are ox 


. (Accepted September 26, 1884). 


img. ted arige) January : 1st — Metallic nails Bigeroe 3 
poh gerry ee eet oe eee oo the tune 
Ss tne dining alley. (Accepted ' 
ROPE COUPLING. a 
e106. HM. Pataky, Berlin. (A. Engelmann, Hanover). 
Repe Transminasions. 9 f 
8,1 fia A: to the illustration, the Lt Slates 


A 

of the shell b of the coupling is of the samo size as the diameter of 
the hemp or wire , and tho entire length of the patra is as 
short as possible. the shell 0 is A etd internally with a round 
coarse thread for the reception of the end of the rope and a sharp 
fine thread for the reception of discos A and d' connected with the 
movable eye c. The disc d] is movable on the shank / of the eye c 
and is ecrewed Into the shell b and secured by screws g. <A disc d 
acrewed on the end of tho shank J is provided with ratchet teeth 
fitting into similar teeth on the diac d!, which can thus only turn 


in one direction. The discs d d@! of tho second part of the coupling 
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have no ratchets and are free to act as a ewivel. if the rope 
has a wire core, the core ia made red hot, a thread impressed upon 
it, and it is scrowed into the box a, the hemp squeezing itsclf 
between a and 5, the two boing connected by the disc A. The space 
botweon the discs A and d and between the, disc [d! and oye c are 
each equal tothe depth of ratchet teeth, «0 that the eye can be 
turned in the one direction, If thereia no wire core the box a 
and digch are omitted. Tho cyescare provided with removable 
awallow tail-shaped insertion pieces faatened by the screw i. The 
ropo may be inserted in a smooth shell b and scoured by a pg 
to the inner side of which the wire is soldered, The length of the 
rope can be adjusted by turning the eye c by means of a hook key. 
(Accepted September 28, 1884). 


INJECTORS. 
670. J. Dewranoce, London. 
jeotor. (4d. 6 Figs.) January 4 1884.—The casing around the 
steam cone, the mixing cone, an the overflow apace, between the 


mixing cone and the delivery cone, are made in halves, one half 
being Fn the bady of the injector and the othor half in a rumovablo 
nover oe tothe body of the injector by bolts, (Sealed Novem 
ber 18, ; 


MISCELLANEOUS INVENTIONS. 


4690, F. Hooking, Liverpool. Apparatus for Con- 
a and Cooling. (8d. 10 Fiys.) March 11, 1884.—A 
spiral way, ways or eaare formed by or in tubes, and in 
which the steam and water pass a number of times round the 
tube, Referring to the jiluatration, the spiral ; es @ are 
formed by spirally indenting the surfaces of the tubos 6 by spiral 
rooves d, the ercoves bearing against the internal)tube o!, and 
orming a spira ean shown. Thoinner or outer or both 
tubes may be Sptraily indented: or a spiral bar or thbe may be 
placed between two plain tubes, As shown the condenser is formed 
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of three conical spiral ways, one within the other. Each spiral way 
is fitted at each end into a channelled ring ¢ closing the enda of the 
waya ad, The veasel B is provided with a cover D and a bottom E, 
and is mounted over achest F. The top D is provided with as 
ateam inlet chest H and «safety valve, communication with the 
passages a bag ig serio by pre hk, ag shown. The com- 
munication at the bottom is effected by pipes passing through 
the bottom cover into the filter box F, the condensing or circu- 
lating water is admitted by the pipe L, and passes outat M. The 


6805. T. K. Mellor, Huddersfield, Look and | box Fis provided with a stand. and rose P for inlet for air 
paeaiiy or ks Figs ) Apr 18, ene pin is iserted long to the condonsed water. (Acceple October 8, 1884). 
n an n & groove cu n| 4033, ; 
the one and partly in the other. The pin elther paseos through Lamp rod 4 Fil every ’ Pi er Gane ee 


the end of the nut or through a special hole to the side of tho nut 
and the two ends are turned over or twisted together. Accepted 


October 17, 1884). 
BELTA, 
435. G. BH. Hebbiethwaite, Huddersfiel teness 
of Driving Belts. [4d igs.) January inte or 


. 8 
moro metal plates perforated for the recoption of stitches or 


rounds the flame of the lamp, and prevents breakage of the glass 
cylinder. Referring to the Riustrat on, the oil reservoir B ie eur- 
rounded by a jacket or casing A forming the base of the lamp, and 
is surmounted by a ring or annular piece A’ which supporte a 
tubular piece C of mica and a glass cylinder D, The upper end of 
the mica cone C is surrounded by a copper chimney E closed at ite 
opps end by a» hood F covered with asbestos cloth. Apertures 
at the base of the lamp communicate with vertical tubes J which 
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cat 


f Nov, 28, 1884. 
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hePreasure Ine) a ring K of wire gauze. The chimney outlet is protected by wire 


yauze Land M. The cotton wick ia furnished with a woven 
avbestos fibre tip. (Sealed October 28, 1884). 


11,678. J. J. Coleman, G ow. Mechanioally 
ling Air. {4d. 4 Figs.) August 7, 1884,—The framewor 
roasing at the top of 


00 
is in the form of a deep hollow rectangula 
one end of which are three bearings for a crankshaft formed with 
two cranks, which both lie in the same direction. At the other 
end af the top are two gas motor cylinders arranged as in the 
‘* Otto” twin motor. In the axial lino of one oylinder, and be- 
tween it and the corresponding orank is an air-compressing cy- 
linder, an alr-expansion cylinder being similarly placed with re- 
ference to the other cylindor. Thy eame piston rod serves for 
each of the two axial pairs of cylinders, and is connected to the 
cranks. The air is drawn into tho compresaion cylinder through 
a pipe connected to the side of the framing so that the air drawn 
in will be cooler than the general atmosphure, either in conse- 

uence of its being waste cold alr, or in consequenee of sprinkling 

e parts near with water. The compressed air after being partly 
cooled by water injected into the cylinder ia led to a tower where 
it is cooled by water injected into the tower and falling down 
through a series of perforated plates thorcin. Tho alr passes from 
the top of the tower to a casing within and near one end of the 
hed ftatne from which i¢ passes through a number of horizontal 
drying pipes to a similar casing at the othor ond of the framing, 
from which it to the valve chest of the expansion cylinder. 
The sidea of the framing are formed with openings through which 
waste air from the space cooled by the machine may pass. The 
horizontal drying pipes may be sprinkled with water. (Aocepted 
September 30, 18945. 


136. J. M'G. Croft, London. Wooden Pavement. 
Seca 5 Fige.}) January 1, 1884.—The lower portions of the 
WwW en 


paving blocks are formed with grooves or channels, and 
the blocks are laidin rows transverse to the road, so that the 
ve or channel of one block aligna with those of the adjoining 
locks. At the sides of the roads the blocks have channels or 
grooves arranged length of the road and connected with the 
transverse grooves or channels. The grooves serve to drain the 
roads. (Accepted October 24, 1884). 


11,031. A, Hubner, Co e-on-Rhine. Retaining 
Walls, (4d. 8 Fige.) August 7, 1884.—Those are formed o 
® she)] or framing, thelr front and lower surfaces being connected 


at intervals by metallic or other back stays and filled in behind 
with a backing of earth, (Sealed November 11, 1884), 


11,539. A. Browne, London. (J. G. Dreyfus, Paris), 

. (4d. 4 Figs.) August 22, 1884.—The spring is com- 

posed of bar having a (J-shaped cross-section, and'corrugated sides 
provided with corrugated outwardly projecting flanges. The sides 


and flanges taper towards the ends of the bar. (Accepted Ootober 


10, 1884), 

PP hapa W, a Chapman, ae. Rent. bos 
May 28, 1884.~—A series of ejector nosgles are arranged ina circle 
around the uppor ond of the shaft, and connected s ipe with a 
pump, blower, or ventilating cowl, (Sealed Novem tt 1884). 


8110, T. Redman, Leeds. Merctirial Gas Gover- 
mors. (6d. 4 ie.) May 28, 1884.—The horizontal way form- 
ing the inlet to the governor and passing along the underside of 
the apparatus is extended to allow room fora boss to he cast on It, 
the abper outlet way being extended in o similar manner in the 
opposite direction. The inlet and outlet pipes are connected to 
thesc bosses, or to bosses on tho lower and u 

vernor |respectively, By this arrangement the 
rida ged for horizontal or vortical pipes, (Sealed 


UNITED pelt PATENTS Pat PRAOTIOR. 
one with Salewases ot ate me patented 


r sides of the 
vernor can 
ovember 18, 


ventions in the 
United States of America from 1847 to the nt time, and 
reporte of trials of patent law cases in the United States, be 


gratis, at the offices of EvernsEnine, 85 and 36, ord. 





Tur Soorery oF ARTs.—A course of three Cantor leo- 
tures, on ‘‘ The Use of Coal Gas,” will be delivered at the 
Society of Arts, by Mr. Harold B, Dixon, M.A., on 
December lst, 8th, and 16th. The subject of the frst 
lecture will be on “‘ The Composition of Gas, ite Pro- 
persios, its Combustion ;” the second, ‘' Coal as 8 

puree of Light ;" and the third, ‘Ooal Gas as a Source 
of Heat.” 


ea 7884.) ENGINEERING. EXVIt 


all EFIRnRST- "“OLASS LUBRICANT. _. 
12 YHARS IN USE. See Testimonials. oe = a : 


MORE EFFICIENT AND BOONOMICAL THAN TALLOW, SURT, LARD-OIL, OR OTHER LUBRICANT. 


“ENGELBERT S” LUBRICATOR.” 


PRICE Sw. Op. PER GALLON, DELIVERED FREE. 
FOR CYLINDERS & VALVES, HEAVY BEARINGS, SHAFTING, MACHINERY RUNNING AT HIGH SPEED, &, &e. 


LEAVES NO DEPOSIT IN CYLINDERS OR BOILERS, and ENTIRELY PREVENTS ‘“ PITTING.” 
Cannot Gum or Clog Machinery, Preserves India Rubber Valves, Removes Scale in Boilers, Keeps Condenser Tubes Olean. 


CORROSION IMPOSSIBLE. 


PARTICULARS AND TESTIMONIALS ON APPLIOATION TO THE PATENTEES AND SOLE MANUFAOTURERS, 


ramomneoe | ENGELBERT & CO., | mre 


Free from Spirit. 














Will not Burn, 70 and 71, Bishopsgate Street, Will not Saponity. 
Free from Smell. LONDON, BO. Hardens Metal Surfaces. 
‘ E. & Oo, NEVER sell to Merchants or Brokers, and are in no way connected with a lubricating oil that is being sold, marked with their Initials in 
Diamond. id, None i 18 genuine unle unless SUPPLIED AND INVOICED BY INVOICED BY ‘EN GELBERT & CO, 4918 








MECHANICAL ENGINEER, 
BHLVEDERE ROAD, WESTMINSTER BRIDGH, LONDON, 8.5. 


IMPROVED PATENT 3-CYLINDER ENGINE. 
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FLEXIBLE COUPLING 


ae aes = COA ee 
THE MOST FOR DRIVING | 
HOONOMICAL 
AND FANS, 
HFFHOTIVE ey 
: Bi CENTRIFUGAL 
SHIP LIGHTING r> pumps, 
As in General Use in AND OTHER 
the British, French, a | _ 
Italian, Danish, &c., (iam ae 
&o., Navies. a MACHINERY, 








FIELD'S PATENT BOILERS AND TUBES, 





omame: a an Sea 


154.0 ° OF THESE BOILERS ARE NOW IN USE. ‘They are the lightest aad moet economical in the market, We can show several 
HP. Boilers occupying a floor space of only 6 ft. Gin. square, which are evaporating 10,98 lbs, of water per lb. of 


coal, after sight years’ hard wor 


140,000 TUBES HAVE BEEN SUPPLIED FOR INSERTION IN EXISTING BOILERS. = x. s = 
wttit, LEWIS OLRICK & CO., Boner wakers to HX, covsnmerr, Offices: 27, Leadenhall Street, London, sneer" 
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REGISTERED TRADE MARK 





PHOSPHOR BRONZE 


THE BEST AND MOST DURABLE METAL FOR 


«BEARINGS AND BUSHES OF EVERY DESCRIPTION; HYDRAULIC PUMPS, PINIONS, VALVES, &c, &c. 
Wire, Tubes, Sheets, Rods, Steam Fittings, Tools, &c. {i 
BLADMUETAGTURERE UNDARM SEVEHRAXT FATAMWITSD 1476 


rh PHOSPHOR BRONZE COMPANY, Limited, Sumner & Emerson Streets, Southwark, London, 8.8 


{ NOV. 25, 1554. 
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a 
Five Medal ded, Calcutta 
Dik Cc K, K ERR & im & CO,, Engineers and — Tnteriiational Exhibition, 1888-4, 
: le ‘ ee MANUFACTURERS OF Se, | protege, ’ 
ae Ly a ‘ ~ ‘ 7 WS | ae | | 
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Catalogue: and Prices on 
application. 6024 


LONDON, F.C. _ Work Britannia ia Engineering W Works, KILMAENOCK, 





2 101, LHADEANEH ALE, ST, O07 


JAMES ARCHDALE & CO, 


MANCHESTER WORKS, LEDSAM STREET, BIRMINGHAM. 


ae MAKERS OF ALL KINDS OF 
LATHES, PLANING, SHAPING, SLOTTING, DRILLING AND BORING MACHINES, &c., &c. 
CONTRACTORS TO THE BRITISH & FOREIGN GOVERNMENTS. 


London Agent: ALLEN LEE, Electrician, 3, Camden Cottages, Camden Rd., N.W. 


WHERE A 8TOOK OF OUR TOOLS MAY 
ALWAYS BE SEEN. 6361 

















New Patent Barring Engine. 
AUTOMATIC MOTION FOR MOVING INTO GEAR, AND FALLS OUT OF GEAR 
AUTOMATICALLY WHEN MAIN ENGINE STARTS. 


The SIMPLEST, SAFEST and BEST, and also the CHEAPEST Automatic Safety Apparatus for Turning Main Engines, 





Sole Makers: HICK, HARGREAVES & CO., “At boiler Mareeg.” 


SOHO IRON WORES, BOLTON. _ inal 





DE! BEEG UE & COMPANY, x. FS 
mm ENGINEERS, CONTRACTORS, . | 


AND MAKERS OF 


Punohing and Shearing Machines, 

Boiler and Girder Riveting Machines, 

Flange Riveting Machines, 

Angle and Tee Iron Straightening Machines, 

Rail Straightening Machines, 

Rivet-making Machines, Rivets, 

Rivet and Bolt Head Dressing Machines, 

“ Plate Mill Shearing Machines, 

‘i oh “gs Scrap and Bar and Puddled Bar Shearing Machines, 
| 7 gat Plate Edge Planing Machines, &c. 


Ss G_  WROUCHT IRON BRIDGES, CIRDERS, AND ROOFING. u» 
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JOHN LYSAGHT, Limited, 


“TRON ROOFS & BUILDINGS. = 


DHBIGNS AND HSTIMATHS UPON APPLICATION. 


GALVANIZED CORRUGATED AND PLAIN SHEETS. | BRISTOL: ST. VINCENT’S GALVANIZED IRON WORKS, 


GALYANIZED STEEL SHEETS FOR WORKING UP. 
GALVANIZED WIRE, WIRE NETTING, TANKS, &c. WOLVERHAMPTON: SWAN GARDEN MILLS, 
WROUGHT AND CAST IRON GIRDERS, COLUMNS, &c. LONDON: 28, GRACECHURCH STREET, £.¢, 


GRESHAM'S PATENT IMPROVED SELF-ACTING INJECTOR 


For Supplying Stationary, Locomotive, Agricultural, or Marine Steam Boilers with Water. 




















The Self-acting Injector possesses the following great advantages er Pap other Injectors :—It is t 
vg. 1, ¥ perfectly Automatic, and cannot fail to work. It will lift its beet apply 36 ft. Dn ar when specially Fig, 2. 
ordered, be made for ater lifts. It will work with more ease an hot water than STEAM 
Boe Asse any other Injector. If it ceases working from any cause (for instance, ahericeas ty prey and consequent ee a Ss 






BP) admission of air), it will re-start Automatically mediately the cause is removed. It will work equally 
well atany pressure from 10 !b. to 200 lb, It may be fixed in any position above or below the water supply. s 


The combining and receiving Cones of Fig, 2 can be taken out and cleaned without breaking any pipe joints. m5 


The above and every other class of Injector, Ejector, and Elevator ‘in stock and In progress; also 
Brass Fittings for Locomotive and other Boilers. 





Upwards of 100,000 of Grest Gresham's Patent & Patent Injectors are now in use. 


GRESHAM & CRAVEN, 


ENGINEERS, PATENTEES, & MANUFAOTURERS, 


Craven Ironworks, South Hall Street, Ordsal Lane, Manchester. 


me ens 


FAO NAYAAD 








— LONDON OFFICE : 
DELIVERY A. L. SACRE, GO, QUEEN VICTORIA STREET, E.C. 


AGENTS8.—Glasgow: WIEGIAW vert 68, Renfield Street. Newcastle-on-T bide CIBDOYe BROS., St. Nicholas 
idings. Birmingham: TANGYES LIMITED, 5089 
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ROOT'S PATENT STEAM BOILER: 


WE BEODET 
WwW 


STOLLWEROK'S PATENT FEED-WATER PURIFIER, maces 
< "Bes a | 


High Pressure and Large Power with Safety Capacious Water and Steam Space.  ]immraieems — on 
—PERFECT CIRCULATION.— We 

GREAT EFFICIENCY AND ECONOMY. 
Sulphates, Carbonates, and other Impurities Intercepted and 


Readily Removed from Purifier. Generative part of 
Boiler Continuing Free from Scale. 


FOR PRIOES AND PARTIOULARS APPLY TO 


THE PATENT STEAM BOILER CO. 


—(ESTABLISHED 1869, )— 
HEAD OFFICE AND WORKS: 28, HENEACE STREET, BIRMINGHAM 








LONDON OFFIOE: 11, QUEEN VICTORIA STREET, EO. 
CONRAD KNAP, REPRESENTATIVE. 541 





THE BABCOCK — WILCOX CO. 


(RIE ——a Pn taal Ll 


: WATER-TUBE STEAM BOILER. 


Safe, Economical (as to space and fuel), and Durable ; Having Perfect Water Circulation, and Spacious 
Steam-room ; Eaay of Transportation, and perfectly “Accessible for for Cleaning external and internally. 


| 2 = For IUuatrated Circular and full particulars ure apply to our Bwropean Offwes, 
es 107, HOPE STREET, GLASGOW, SCOTLAND; 
, CANNON STREET, LONDON, &.0.; and 


E 3, VICTORIA BUILDINGS, DEANSGATE, MANCHESTER. 
For the Colonies and New Zealand, apply at No. 8, Spring Street, Sydney, 4.8.W. ene 








Now: 28, 154. Svrracerr) ENGINEERING. XXXI_ 


ANNETT WALKER & 6: 


a BNGINE BERS, LBUDS, 


Makers: of the heaviest class of Machinery used in the 


manufacture of IRON and of STEEL by the 2essemer 
and Siemens processes. 


COGGING, RAIL& PLATE MILL ENGINES. 


Armour Wlate and Sorging Wresses. 


STHAM HAMMERS. 


_____ Hydraulic Cranes and Capstans. 0 

















“== APPLEBY BROTHERS. « 


‘panes, 


STEAM, HAND, AND 
HYDRAULIC, FIXED, 
PORTABLE OR LOCO, 


OVERHEAD 
"RAVELLERS 


And Lifting Machinery 
of all descriptions. 


Boilers. 


All types of Land and 
davise: ad in all sizes, a” 
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CITY OFFICE: 


89, CANNON ST.,, 


LONDON, E.C. 


STEAM 
ENGINES 


Or all types and powers 
for Nis Mines, 
Water Works, &c, 


Winding Gear, 
PUMPING 
MAOHIN ERY, 
Combined or separate. 


IRON 
BRIDGES, 


lron Roofs and Girder 
____ Mork of al kinds, 








HARDINGHAMD ?’s Patent Sectional STEAM BOILER 


WATER-TUBAE STs TM. 





FOR 


FULL PARTICULARS, 


¢.0, M.Hardingham 
_ Engineer, " 
SS NS 
191, Fleet Street, 
LONDON, £.6. 





By this impreved 
construction of Water- 
tube Boiler, consider- 
able economy in first 
cost and in working is 
effected. 

Although the water- 
ways are exceptionally 
free from liability to 
fouling, the construc- 
tion affords peculiar 
facilities for their re- 
gular inspection. 

The system further 
allows of extreme 
compactness being at- 
tained. 
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NETTLEFOLDS LIMITED, BIRMINGHAM 


PESTORM eee STOR Es 


ana DIFFERENTIAL "LATCHEN BRACE.—PATENT TE OP sTer LUBRICATOR. 


These Braces, which have been several ycars before the public, and are MUCH APPRECIATED by them, 
NETTLEFOLDS have lately CONSIDERABLY IMPROVED by enclosing the SCREW in a SLEEVE (A) which always 
PROTECTS it from INJURY either from DIRT or BLOWS. This SLEEVE also acts as @ GUIDE for the NUT, 
thus keeping it steady throughout the whole of its traverse, and consequently enabling the drilling to 
be effected with PERFECT ACCURACY. 

The SvrT LusricaTox has effected a saving of 70 per cent. in the cost of lubricating material used for 
Nettlefolde’ Engines, and has now been fully tested in their works on 15 Cylinders working to 750 
horse-power. 

Macnee. Hicks, HARGREAVES & Co, write :—“ We find the saving in ewcess of that stated in Messrs, 
Nettlefold & Chamberlain's Report—viz., 70 per cent., and the cylinders to which these Lubricators 
have been applied are in beautiful condition. We shall adopt them for all our engines.” 

By this Invention the steam is lubricated before passing to the valves, while the supply of grease is 
uniform and constant. 


SOLD BY THE UNDERMENTIONED AGENTS :— 





1 4 

















BIRMINGHAM Wakeman, O. H., Gt, Charles St, SHEFFIELD .. Wilkes Brothers & Co., Tasker Sons & Co. 

NDON .. .. Nettlefold & Sons. | NEWCASTLE-ON- TYNE Galloway & Co. 
LIVERPOOL .. Sharp & Oarline, 34, James Street. NOTTINGHAM .. .. .. Manlove, Alliott, Fryer é& Co, 
MANCHESTER Bdmondsons & Co, BELFABST.. .. .. .. . Patterson, R., & Sons. 
GLASGOW .. W. MoGeoch & Oo, Schaffer & DERBY .. 1. 0s ue os Handyside & Co. 

Budenberg: RBUSSIA .. . ».. »« « Sumner, John M.& Co., Manchester, 

EDINBURGH... Redpath, a & Co., Thos. Scott. | AUBTRIA.. .. .. .. . Simon, Henry, Manchester. 788 
BRISTOL .. .. Weaton,d.D., & Bon. GERMANY . Schaffer & Budenberg, Manchester. 


OF WHOM PRICED LISTS AND FULL PARTICULARS MAY BE OBTAINED. _ 
BUCKLEY AND TWA WLoOokR, 


Hoa Engineers, Millwrights, and Ironfounders 


Horizontal or Beam Compound 
STEAM INE — 
i a = CASTLE IRONWORKS, OLDHAM. 


COMPOUND ENGINES 


From 1 
Of which we have race se gee aet to work in 
Driving the Textile tile Machinery at the Oldham { the Oldham Exhibition 


Oldham and dintrictabout30, ly / Me {ly Hi, Z » 
LANCASHIRE STEAM BOILERS, 


Made with the best Machinery, with Holes Drilied or Punohed, and 
Plates Planed, 














PATHNIT ELASTIO SPRING 


PINION AND BEVEL WHEELS, 


Specially designed, and adapted for heavy work, varying leads, and 
sudden shocks, 


PATENT BEVEL WHEELS, 


WITH SEPARATE STEEL RIMS, 
APPLIED IN OASES WHERE GREAT STRENGTH IS REQUIRED. 


MAIN. DRIVING DRUMS, 


For Rapes or Belts up to 80 feet diameter. 


All other classes of Wheels moulded by our Patent Machinery, 


~ Pee ah ie: rs Agent for BUCKLEY & 00.'S (Sheffield) ane 
a | PATENT COMPENSATING PISTONS. 


Pree’ 
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‘B, Westminster Chambers, LONDON, & Waterside Ironworks, IPSWICH, 


MAKERS OF . ALL KINDS OF RAILWAY PLANT, 








INOLUDING 


SIGNALS 
HYDRANTS, 
ge TN =" ee 


INCLUDING 


SWITCHES, 


- “ CROSSINGS, 


SS SSN SS 


CARRIAGE —— ne re 


it 


TURNTABLES, | es. = TANKS, 
TRAVERSERS, - gle i as WATER CRANES 


cc i 
OARRIAGH TURN TABILZ. ee 


ALSO ALL KINDS OF 


STHAM AND HAND CRAN BS. 
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Pics and Mlustrations on on application to RANSOMES to RANSOMES & 3 & RAPIER, 5, Westmi 5, Westminster Chambers, Londot London. BOS 
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FG, BONE'S Patent COMPOUND T 


Ten most important features connected with 
these Boilers are— 

1. Simplicity of Construction. 2, Saving of Fuel. 

8, Greater fects Sleameae 4. Decidedly cheaper, 

rpedhalcrag f peers ‘i chont Disturthig th 

@ for ep ae 

other Parta. _— a 

6. Great Bonen in Boller Space | a 

Q. Will pete sithes Tan, Breene, | Small Coal, or 


Sawd 
10, Is Sispereeding all Others, 
Testimonials and Prices Prices on Application. 


SOUTH LONDON BOILER WORKS, LONG LANE BERMONDSEY, zoNDan, 


LARGE NUMBER OF PRACTICAL MEN KEPT ON HAND SPECLALL 
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SEAMLESS (BBRAZED,FOR BOILERS. Ma MMe dad —_ pet 
BRASS & COPP RE. ah nETS &c.. 
_ BIRMINGHAM BATTERY 3 8c METAL CO. BIRMINGHAM. 


PLENTY & SON, EAGLE IRONWORKS, NEWBURY, BERKS. 


MANUFACTURERS TO ase ADMIRALTY, 















Adwuiraity Pattern Admiralty Pattern 
RIze, MOT AL TAGET OoLtUs, 
PATENT ENCINES AND BOILERS FOR SMALL STEAMERS, YACHTS, Tues, : LAUNCHES, &C, 
Simple, High-pressure, Compound, and Surface Condensing Engines always to be seen in progress at Works, 


Gained the HIGHEST AWARD wherever exhibited in Competition with other Makers. 


LOWCOCK’S IMPROVED FUEL ECONOMISER 


For UTILisina tHE WASTE HEAT From STEAM B 


oleae WITH PATENT SPIRAL SORAPER AND POSITIVE REVERSING MOTION 


4227 











SPEOLAL 
ADVANTAGES. ow ww il 
Mo aPC ean ail —s - ex 
yf Uy 1 , bes, 
(te eee a ; | How Patent Spiral Ser rs 7 i I" ' » UN , 
i pomp: HUD OU pir A aes he toH atvohual re . aay il Wa it “4Y, 
= [= sco. ROT i li an Dh 
iy ae tb 
qt! t | AF 


£ wee RO ee By, eek “RE 2 he ALREADY IN OPERATION TD oe oe / 3 

4 aL cleats le ca ne 
: a per cent, of the foel, sia atic 

N.B.—OAN BE APPLIED TO ALL SORTS OF BOILERS AND THE FIXING DOES NOT INVOLVE ANY STOPPAGE OF WORKS. 


The ROONOMISER has for many years been recognised as indispensable to all large users of Steam Powor, and has been most extensively adopted ee the United Kingdom and abroad, 
PRICES, TESTIMONIALS, AND FURTHER PARTICULARS ON APPLICATION TO 


, LOWGOGE, Giri) (sian Topi, Sy 

















Not. a8, 2884] ENGINEERING.  gexy 


I We 
4 a 
at ee meee 9 
re Bee gence amen z a eoaermnete paperomeearey 
: eee Gee. ica pedis ee mam. ™m on — % « Sere : ray 
: 8 a . 2 * a) ” oe ERC $ F pos? rae ~ ake - 
Bees fine mas Wish cemecr gig om . es “See Pie oe Ta fan. ate 4 ee Te! 
r a acs ear 4 ae st i Sipe paw or a ¢ i. . > se : sie abba Ud 
ie , ae. pipe fn ca ieee s a cae oer ‘las ha ~ an 2 ; ar ce 
13, ae ; « hie! oe ak s é ; r a - ie y mo 8 . 
4 4 rage og? te pS gees Ly Lye : ine : weg Se : PP ince See 4 
et - te ae Set “yc laealy : - : ‘ aa . oT ees ae oe 
o ~@ 2. a oro are 4 (og Ss 1,4 ra ae res Pee 
4 N oly nengtions een ie : sate ees =. ~ gol ne 
. + Te itn ae ar tp te ves SN tg ten co tag 3 or gel eae nL 
ye = ME lope To A oy ae a Pen . bd win" 1 2 ‘ 
‘ Pas Bate pe te fre SE ee rt Be 
~ Plate a i ey 3 ry 
< 
a eo 
, 





ee ~ a See fa LONDON OFFICES—158, LEADENHALL STREET, B.C. 
tire, <a tay CORRUGATED A AND CALVANISED 3ED SHEETS, 


a" ‘a, | 
Hl “aii LNRM ah el 
bere oa r an sn ft a . ae Be Gee , ee) Manufacturers = a betas of tats ao cari in Jron and 
ae en bt | 4s _ ae STEEL for Forges, F Rolling Mills, Railway Btationa, Shods, 
Tal pe he Wn MT A, a val a tart SY + i pon rae I Y 5 Beaten: and Gene ral Purposes. 
eae “ iN ee Sie Soe eee, ae a ase | Special Curved Gorrtgated’ Tron Roofs withont Framing for moderate Spans. 


aa ee ae ree ANNEALING AND GALVANIZING POTS. 


- A Oorrugated iron & STEEL le la 


ee oe eS i tera, and Tanks, Galvanized or Painted 
evel naa Wrought-Iron pity and Piate Girders. lallway, Road and Foot Bridges, 


From Photo. of Figine Shed 600 ft. by 180 ft, roentiy a Gaied ected by MORE WOOD wood ri OO : DEGIGNS AND ESTIMATES ON APPLICATION. 4n00 


Paris, 18'78.—_GOLD MEDALS AWARDED.— Melbourne, 1881. 


WM. JESSOP & SONS, LIMITED. 


BRIGHTSIDA WOoORKXZHS, SH EF EITELD, 
MANUFACTURERS OF 


EVERY DESCRIPTION OF TOOL STEEL & STEEL CASTINGS, 


Cast, Shear, German, Spring, Blister & Sheet Steel for all purposes. 


Files of First Quality.—Sted Lagging Plates for Oylinders.—Steel Boiler & Ship Plates d& Forgings of all kinds. 
DEPOTS:— Manchester, Paris, Dusseldorf, St. Petersburg, New York, Boston, Philadelphis, Cincinnati, Bt. Louis, Obiongo, San Francisco, Baltimore, Providence, Montreal. 


______ LONDON OFFIOH: MESSRS. CORNES, OALVERT & 0O,, 80, WALBROOK, BO,‘ 


DAVY BROTHERS, LIMITED, 


SEEEFEXTE XL D, 


MANUFAOTURERS OF 


STEAM HAMMERS 


From 1 Owt. to 50 Tons, for every kind of work, 
Fitted with DAVY’S PATENT VALVES, which save from 25 to 50 per cent. of Steam. 


BESSEMER STEEL WORKS PLANT, 


FORGE AND ROLLING MILL MACHINERY, 
Steam Engines for Mills; Ironworks, Collieries, &e. 


> SINGLE AND DOUBLE FLUED BOILERS. 
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Telegraphic Address, WROUGHT IRON THROUGHOUT, RIM, ARMS, AND BOSS. 


‘caru'| THE ONLY WROUGHT IRON PULLEY MADE 
SPLIT or SOLID. 
All Sizes up to 24 feet Diameter. 


40,000 


Im US El. 


The Bast Pulley in the World 
DRIVING THE ELECTRIC LICHT 
HHALTH EXHIBITION, 


SOUTH KENSINGTON. 


rr Messrs, Marshall, Bons and Oo,, Limited, keep a Stook of 
=.= our Pulloys at their il Marshalls’ Buildings, 79, 
= Farringdon » London, E.C. 
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RAILWAY “FOUNDRY, LHEDS. 





AGHINTS 
Holland—VAN RIET8CHOTEN EN HOUWENS, Rotterdam. 
Portugal—ALFD. HARRIGON, Rua Nova &t. Domingos 96, Oporto. 
Doralmen of Canada—T. J. CHURCH, 672, Oralg 8t. Montreal. 
Lancashire & District—F,B. WELOH & CO., Market &t., Manchester, 


France—O. BORIGSOW, Rue a Flens, Ster, Lille, 

Russla—8.Q. MARTIN, Galerny No. 12, quarter 8, St. Peteraburg. 
Austria. EGLI, |, Berz Frelung 7, Vienna. 

Saxony—W. W. DERHAM, Lelpzig. 
Belglum—D. GRANDY, Rue de l’Abattolr 30, Gand. 
Italy—A. GINGTON & O0., Manchester and Milan. 


MATTHEW PAUL & CO. 


MAKERS OF 


STEAM AND HAND WiINDLASSEIS, 


STEAM STEERING GEAR, ALSO SCREW STEERING GEAR, 
__ And every Description of Ship Fittings. ee oe | 


Glasgow & District—Robertson & Oo., 9, Old Sneddon St, , Paisley, 
South of ireland—Jas. F. Roberta, 72, Francis Street, Dublin 

New Zealand—Walter Brown, |, Oollege Green, Wellington. 4025 
Austrailia and Tasmania—John J. Horrocks & Oo., Adelaide and 


ney. 
Gcandinavia—Messrs. Oberle & Thomas, Manchester & Mulhouse 
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Builders of LAUNCHES, BARGES, & YACHTS 


UP TO 100 FEET LONG, = 


deen! -, sale 





F “y 7 . — 
wot 2 < ee ie ‘ ; f ’ or ‘ " 5 

«! an J ‘s ae et 2 era a Sure oer a 2 bene Bs . i - , ‘i 7 . : : a : ; oy . pr as a ae , 

Ontenen et 2 as eee Re oak oS . 

' ; | 


In the abpve the reversing is socomplished with single eccentric for each cylinder, and the numerous complications , aad working joints 
of link motion are dispensed with, while all the properties of same are retained, and the steam and exhaust openings bt, ond gf stroke are 
* Rene Oe = Kon i) cr a “ be ke : 4 f : 8 sons 
; ‘ +m a Be Ho , ae a bY 








the same always, fall gear ornot, Bs : 
iw : 1 
s ® + t ni ” 
Wg roy ey yi wv , ’ 4 ih! 
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Bilal | ENGINEERING so eexvan 
AN ce Pnly Gebd Medal -tor Gauges-at the Raris Exhibition, 1878. 


OURT GAUGES (o8% 









DON’S :{ 


NEGRHTTI & ZAMBRA, OPTICIANS, HOLBORN VIADUCT, 
Telephone No. 6563.) SOLE ACG ENTS IN FONDON. [Telephone No. 6664. 


M. BOURDON cautions Persons using Steam Gauges that a large number of very inforior instruments 
are aold, bearing his name, which are not of his manufacture, a great proportion of them also having a forged Trade Mark, 


AGENTS :—J. Casarre.ut, 48, Market St., Manchester; Cuapsuxn & Sons, 71 & 78, Lord St., Liverpool. 
REGRETT  ZAMBRA'S NEW CATALOGUE of Selentifiec Instruments, 166 pagen, 1,900 Engravingr, is now published, price hs. éd. 
N. d: Z. are Sole Agents for Ritchie &: Sons’ Patent Liquid Compasaca, and for SteinhewW's Patent Photographic Lenaes and Priems. 


CRANES. TURNTABLES. TRAVERSERS 


COWANS, SHELDON & ( & CO., LTD., ST. NICHOLAS worRKs, CARLISLE. ™ 


Pe i ee 


JOHN FOWLER & CO., LEEDS, ENGLAND, 


MANUFACTURERS OF 


Steam Oultivat Machinery—Traction Engines—Patent Oompound Yorkshire 
Semi-Portable and Fixed Engines —Semi-Portable Te fa Re Seto High-Speed 
Stationary Engin acinar wR bapoar ye lepeag and aietin Rare Sag ngines—Patent Automatic 
ion Valve Gear and Govern r enguring Economy, Regularity, and Safety—Boilera of all 
types, adapted for every kind of fuel and country —Steel Portable Railway, for Sugar, Cotton, and Indigo 
Plantations, Contractors’ Works, Military Depots, Workshops, Mines, Timber Yards, Agricultural Holdings, &c.— 
Locomotives of various gauges. 


CALCUTTA EXHIBITION, 1884, FIVE FIRST PRIZES. 











ng 











Budapest Agricultural Meeting, 1882—Two Gold Medals By dney Penibieion, 1880—Three First Prizes, 
and other Awards, over Agri cultural Meeting, 1881 — Gold Medal nand 
Vienna Agricultural "Meeting, 1882—Special Diploma for Diploma of Merit. [Priz 
excellency of ofwork Paris °F | Paris Expibition, 1878—Grand Prix, Gold Medal, an other 














BELL'S ASBESTOS 


‘ELL'S PATENT ASBESTOS BLOOK PAOKING, for High-pressure Engines, BELL'S ASBESTOS BOILER AND PIPE COVERING COMPOSITION, 


for coating every class of ataain pipes and boilers, non-cembustible and aaa led whan steam fap: Hoperdark als motal 
The following Testimonials refer to this piy mre I rhs ! 


"Tenia and preserves them from rust; preventa the unequal expansion and oo on af boilers axposed to winter cavers 
x's Asbestos Works, Southwark, new ot by an Oe ye y Lites, Deck, 19th May, 1 50 per cant, more airface than any ether costing, and ia absolutely inulentructible It can be tripped off after mauy 
Gentlemen,—I to atate oY your round Asbestos 5 het ing was used in the high-pressure pistons of ahip with 


years’ use, mixed up with 20 per cent, of frenh, ~* lied again, The composition ts supplied dry, and to be 
vised withwater ty be ccmntets wire! frase ee fe a 















¢ following reaulta AH tal Boller 17 fi. Gin. } 15 BP, th tillew reeulte : 
14,006 > miles uous stenting wit withene renewal. otison , ong, » gave the - 
n selene a 4 apd yrirheeprtgeee eveee ie ies, any other packing. peeseecrennsee | inches. her sat on seh era 7 : /§ rh _ 
¥ experience does One ton of Was Mave week, and although the fire was raked out ¢ evening, 90 lb, of 
on voyage Ni m New ryan to Miymouth wae Syrah cepiiantty in 37 days 32 hours, being the = : steam were found in the boiler next morning. = vee ™ 
ntest run from New Zealand on sevord, D. HENDERSON. Ragineet 8, Ruapehu.” ry . we er le enero: The following Testimontal refers to this Covering t= 
Chief ’ = aid ‘ 4 Offices of the Wimbledon Looal Board, Wimbledon, Nov. 2&th, 1483 
Manchester, BhefMield, ad Lincolnshire es tone A WT. “a ' "Dear Bir,—-It may interest you to know that we eave exactly 40 per cent. in fuel 
Dear Air,~T have tench pleasaze in stating that after a tr fore take Wienths, end esckgaring ne i etc <Oene rest eevesinn: Sears uly Wen get teeta aa 
¢ Bir,~-f have m a alles ~ = The Tamar and Kit Hill Granite Company, 
es — mec ngs, 1 can confidently ee peieoglh hres A us ce oer cing mE ; = Mr, Jonn Buus, Southwark, 4.E. Gunnialake, Tavistedke th April, 1804. 
rile Presstires fre ecaployed, a8 in oan stead well. 1 havealeo used ny wt hoomplatasuccess fq ff Hir.—T have much plessure in n stating that the Asbestos Covering applied by you to the boiler of 
ven a d hee’ cated wi th’ ther paakions, ane also 11) onsen of badly seored pistom rods, I Hed Lubsbies ya pee peelie : por ae leer moat remarkable Bastard anak pa rien in use we 
\AVE AKY al{ our coals, an ¢ time : 
nakder = I have obtained by ite use for aang ea to have been in every way whieh is often x matter af great taiperoras tort ws oa «Peat wae that the crane runs on Wien santrion 
a ry G. * CLARKE, Sup. Engineer. : antl is fully exposed to all weather. 1 have formed eat opinion of your Aalestm aa wel for 
+S, Bay. : Bau 8 ASBESTOS. — this purpose, ald - you are aware, have had another be ler eliuilarly eoveral, though it has not 
Department of the aroeter of Bavy Comerncte: Tha goods of u's highest quality since been used, 1 can moet strongly resommend the material,—! aiu, Bir, yours falthfully, 
gis chisiiad a A iralty ralty, White! Bale a — rate only, and nv atbagn temyit is made : earn with other W. J. CHALK, Assoc, M, Inst, C.K, Engineer and Manager. 
= ve orm temder Deen accepted or 8 8 mauufacturera hy the supp 0 . -} materials a’ ? 
woking to sample eubmitted. oan low prices. All“ home" orders should be sent direct BELL'S ASBESTOS & INDIA-RUBBER WOVEN TAPE 
COTO, os eere AQUA | Elastic cures. cicsrs and, to the undermentioned depita and not through AND SHE 
To Mr, Joun Ams. JOHN COLLET, Direstor of Navy Contracts, agente oF factors. tor making avery class ¢ wean nan Water Jointe Tt we jbo dent by band to the form required 
ro fa square, as Fig. 1, and Figs, 2 and 4 represent the Round ‘ doors. It is kept in stock in'rolla af 100 ft., from 4 in’ to 3 in. wide, and any thickness 
enn 
ook Posing with selid rubber sore, aud Fig, 3 without core, but with rubber from 1-16th ih, upwards, Manhole covers can be lifted many times before the renewal 


at the Jeantinig material | is neomssary, 

peak ¢ material is mada up into aheeta about 40 in. square, and each sleet bears the 
a Trade Mark, “without _ none is genuine. 

1t is vary aepergy ed Abad guard Limitations of Chia tsef'il material, atul to secure 

y themevives against with these inferior artivies At my price, users are re- 

commanded to sev that every ft, length of the Asbestos Tape purchased by them bears 


wee packings are mceenevely imitated, and as it 1s a common practice amon 
mlers and agents to supply the cheaper manufactures at ny list prices, users are reques 
) pee thet the puudting supplied te them veers the trade mark. 


ELWS prmcreinee BOILER PRESERVATIVE. 





iting ane — YS the regal nit \apal ia in the page gage Air ce the Trade Mark. 
, 
Not’ Fock Pee effected by keeping bollers clean, but the risk of FIC, iF BELL § LLB SPECIAL LONDON - MADE ASBESTOS 


th: a a "a" xo) . : ME 
((: mi i for Dry Bteau Molate are of the best Asbestos fibre, fe well known for its toughness and 


aving the 
ii i ae es ' purity, and is absolutely tree froin the anjurione tne ingrudienta frequantly need Mo alta an 


It has Leen eompeted that 1 +} Meat weete of 15 per cent. 
















looal; ¢ in, Ll Eber nob Her yg appearauce of ous of the real material. Mad 
Thus the Preservative av ide the great risks bbl are in ble from scaled plates, Menauring aimat 40 ith caters aired tron 1-4th in, te rs 1p and) eilioeiee w 95 linen 
mathens the life of s boiler, and covers its own cost a hundred mndred-fold by eoonomy of Mt foal thick. sheet bears the Trade Mark. 
hermless, and hea ne | ation en metals, 


es | 

1 q e 0. 

a 2 ia antioahy harrasies Seaed rea of por Wy \ ‘ iL The following copy aie sscepiants of tender refers to above — 
drums and casks the trade mark, 








none ae t Department of the Director uf Navy Co 
sa WithOws ween BOE ss. geetine | a mat i hi DarimeRamiralty, Whitehnlly 6.Wer Lith Day, 18684. 
SELL'S ASBESTOS BB & SOAPSTONE PAOE- oat have to inform you tbat yutr tender, for Asbefion Millbonnt has been 

in iejense ious. oa. aad cas ee Jom Bat, | Sleectn of of Navy Contracts. 

Mo Bars'a Asbeston ee ie ea ra Theve Ae | ) BELL'S ASBESTOS EXPANSION RHEETING Patent. 
nad rar, Asbeevos Paoking for the fast thirteen months for our nrg nding ing engines oo! me 4: te This Sheeting is bination of Asbestos with Indiwr ber, giving 
running night and day, atid alno for the fan, haullug a at Tuas nee a eer ; mee etetin user the racial ealven eclal ecvantagee of both materials, 

he above Colliery, and durl oe iano Bonesrorge te third the @ : bag guy barra! a Geer emery ac 
making we bad formerly ; and this ool va lane aglammaa cad icuetine taadds Oise ct cm ina — 


Thin material ta adiuivably suited to pe ti joints and every class 
FIG.3. Valves made of this material are very durable, as they are not subject - pbc ke by ail 





ee mere "win, On Colliery Bnginee. 







| ILLUSTRATED PRIOED CATALOGUE FREE ON APPLICATION TO 


BELL'S ASBESTOS WORKS, SOUTHWARK, LONDON, se. 


OR THE srrots— 


iis, SOUIEWARE,ST, 3.2 Vistoria, Buildings, Deansgate, MANCHISTER. 11 & 18, Bt. Vincent Place, GLASGOW. 89, Mount Stuart Sq., CARDIFF. 21, Ritter Btrasee, BERLIN 
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y THE COALBROOKDALE COMPANY, Limiren 


SOLE MAKERS OF 


ELWELL & PARKERS PATENT 


HIGH SPEED ENGINES, 


7 THE MOST EFFICIENT AND RELIABLE MADE. | 
=> Also LIGHT BALANCED PULLEYS, SHAFTING, &. 


Electric Inghting and Plating Installations, complete. »» 
COALBROOKDALE, R.S.O., SHROPSHIRE. 


Ee = + mena ™ ES A  evtiees- ili nF ee a te a ncaa —ceneemeetine apatite + TTT Sic Secteeeth A 


THE SAVILE STREET FOUNDRY AND ENGINEERING CO, 


(LIME T=ED), saa egaeaaiaa SOLE MANUFAOTURERS OF 
Baker's Patent Rotary Pressure Blower and Gas Exhauster. 


ee :03 cicaniaami meee 9 () fone 


BAKER'S PATENT ROTARY PUMP. HALL’S PATENT STQNE BREAKER. 


CRUCIBLE STEEL CASTINGS. General Machinery of Every Description. 
London Offices and Exhibition Rooms, 63, Queen Victoria street B.C, (CR heen as) Me Messrs, BECK & CO., Limited, Agents, a 


[en TL: | i sstnel cutieneneennneeetem ee ceateemnelied 


MATHER & PLATT, = 


SALFORD IRON WORKS, MANCHESTER, — 


(London Representatives, Messrs. ‘LE WIS OLRICK & 00., 












whose aaa 








‘sina | dempaneicnit=os oe ne ener memeent 








ENE kita, 
a peea (ene aeaenienene manning sae wt 
VWeeere-e o: —- 










Os : 27, Leadenhall Street, E.C.) 


ee These Clutches are SIMPLE, DURABLE COMPACT 
and OHEAP, are easily thrown in and out of gear, and start } 
without shoc shock when running full speed. os 


EN A EE | REY 


A Friction Clatch 3 ff. diameter equals a Cone Clutch 6 ft. diameter. 


CLUTCH COUPLING. ee eg ren = 
LIBERAL TERMS TO THE TRADE. PRICES ON APPLICATION. CLUTCH AKD PULLEY (90 


GOODFELLOW & MATTHEWS, 


(Late B. GOODFELLOW. ESTABLISHED (838.) 


E'S DE, NAAR MANOBES TEE, 


—— MAKERS OF ——— 


ROPE & WHEEL GEA: 


Ail’ Deseriptions of Millwright Work. 


HIGH-CLASS STATIONARY, PUMPING, and BLOWING ENGINES, with CORLAIS OR-OTHER Vi 
IMPROVED METALLIC PISTONS AND AIR PUMP BUCKETS. - 
ee 


CYLINDERS, &0,, BORED AND VALVE FAGINGS PLANED (N“THEIR PLACES. WHEELE, “€i.; - MOULMER bY PATENT senoHinent 
FLY-WHEELS, ROPH AND BELT PULLEYS, &c, TURNHD TO ANY SIZE. FORGINGS OF EVERY DRECHIPTION. sk’ 


; 

















Se 28, 1884.) vee ENGINEERING, ___XKXIX _ 
THE ROGERS LOCOMOTIVE AND MACHINE WORKS. 


BUILDERS OF LOCOMOTIVE ENGINES OF ALL GAUGES 
And for every variety of service, 


PATHRSON, NHW JBRSEY 




















UNITED iM 2 een “i 


, 
v4 “ : 
‘fe 7 ~~ as een Aen ae See 


ae ene ame nm : ga Son oe eee — 
AMERICA. .: S:ceeiuey eae Fa ee et ae 
® hientiliees ; MD pc MR LE RES 
“we We Pn oe = = FS a 


a. 2 LOCOMOTIVE WORKS, 


(nee, 


Established 1881 
ANNUAL 
CAPACITY PHILADELPHIA, U.S.A. 


as BURNHAM, PARRY, WILLIAMS, & Co., Proprietors. 


WANUPAOTURERS OF 


vito & LOCOMOTIVE ENGINES, 


os oi ee Adapted to every Taste of diferent ensines of same Glow perfectly interchangeable. 
PASSENGER AND GOODS LOCOMOTIVES. 
MINE LOCOMOTIVES, NARROW GAUGE LOCOMOTIVES 


TEAM STREET CARS, &c. 
I.vatnaTeED CataLoeune Fuaniauiap on Aprucarion or Customers, ALL WORK THOROUGHLY 
GUARANTEED. 18a 


THIER : WABDTE Saw, ; _ 


BOY N Ei BaNWGIWN = WORE SS, 1.EI EI D 


mays designed and constructed one hundred various typos of Tank and other Locomotive Engines for upwards of thirty different widths of gauge, adapted nite necessary for passing round = curves and ascending 
een 8 ents, suitable for any climate, and for Burning coal or wood, &. : aleo for special duties required by Railway Companies, Contractors, ‘Colliories, Iron Works, and Mines, Brick Works, Quarries, Gan Works, 
Ship Yards, Docks, Sugar Plantations, ke, &c. They are built accurately to standard gauges and templates in ordor that like parte of various classes of Engine will fit different Engines of the eame type, and so that 
iuplicates can be supplied on the shortest ‘notice. The materials are the best of their respective kinds, and the workmanship cannot be excelled 
MANNING, WARDLE & Co., having designs and models of such a great raslety ae Ines, are enavied to to execute ee Ps pone Engines adapted to moet requirements ina very short tlme, 


omotive Tank Engines from 8 inches to 15 inches ers on Four or Six Wheels all coup) always in Stook or in Progress. 2486 
SPECIFICATIONS PH OTOS, AND P. PRICES, ON APPLICA. IO 





Ah interne tenons meen ee Nee es TL 


RICHARD MORELAND & SON, 3, Old St., London, E.C, 


MANUFACTURERS 


BiG H OLASS STEAM ENGINES, 
Simple or Compound, with Jet, Surface or Evaporative Oondensers, up to 1,000 Indicated Horse Power. 


PUMPING MACHINERYT 


Of the most powerful and economical type, for Water Supply, Irrigation, Docks, Drainage Works, 
and other purposes, and all Classes of General Engineering Work. 


CONSTRUCTIONAL IRON WORK FOR BUILDIN GS, & Sc0. 


FOR TYPE OF OUR DIRKCT- RECT-ACTING PUMPING ENGINES, SEE ‘“‘ ENGINEERING,” 3rd OCTOBER, 1884. | 



























sd andl Double 





DREDGERS = HOPPER 
a DREDGERS 
ee at ceeth, tee With all the 
most d 
noe ce apescanaiics 
» ‘sides. to raise up to 
5: 1,000 Tons per 
m| hour, and carry 
|» RE tee. 54 eS . their own spoil. 
Ss ee 





McINTYRE & CO., PAISLEY, near GLASGOW. “ 





eee 


Bay a 


ant Rice 


PENDULUM PUMPS rT, 


Are the SIMPLEST sn and 1 CHEAPEST for Boller Feeding 
in steam and scvitig tho Werks Rest 
T HOW 

























43 ; . 
S186 NOB, weseeeeene 
or road beni 
HP. of talon... 
lp r 
r,extra.. 


eof | ofiaa! 1a] sao 
a) O76 | 1078 | 18) 

Prices d/d London 2415 16651 47 lero li919) 446 | aig 1 | a 
All Pum oe and es unless 

7 Ciiniogues vith i Yortimontals and th fall reins 1 for Bixing on applitatien. 


J, STANNAH Engineer, 20, SOUTHWARK BRIDGE BD. 


ani Sit Wea tuum |, THE CALEDONIAN TUBE (© O) IPA N Y, 


ETNA WORKS, 
SMETHWICK, 


Near BIRMINGHAM, 





Steamers. 















Price, up te 66 HP., £16 16a. 
Has been sapplied to numbésa of crow 








=| HAYWARD TYLER & CO, 


eee ae 84 & 85, WHITECROSS STREET, LONDON, 


ee eee and n= -. Baw e OF 
lgpoaieproannas HINGINES 


COMPOUND CO} CONDENSING 
ENGINES, 80 to 800 H.P., with 
Rider's Patent Automatia 
Expansion, 

Controlled aay by the Governor. 
The TUBE GIRDER parte High 

Pressure, 6 to 60 H 
Ditto, 7 Be 
The STANDARD HORIZONTAL 
' ENGINES, High Press., 6 to 60 HP. 
Ditto, Condensing. 










EMPLOYERS’ LIABILITY ACCIDENTS 
ALL ACCIDENTS DURING EMPLOYMENT, 
GENERAL ACCIDENTS, 
RAILWAY AND MARINE AOCIDENTS. 
FIDELITY GUARANTEES, 
FACILITIES FOR BOILER INSURANCE. 


i 
j 
\ 


The. Employ ers’ Liability] 
ot and a Kis viascl gonFonatiox Um DO ‘ 
Capital 2 000,08, y Ti bearlbed £500,000 


on total wages at de per cent, and upwards. ‘a 
Protection granted during lasuc of Polloy a: 
Reduoed ‘mien for GunwnaL Accipants with bonus fo : | 

on all wals, 2 ae Pa oo = op % = an : 980 

pals Fidelity Guarantee Policies for any num é 

ber of The BRAMAH EN ENGINES, High Pressure, 3 to 101 HP. Do. Condensing (for (for Chemical Works, &c., where low il Works, &c., where low pressure steain ia used), ateam is used), 
ried feations for oe “Fecrat invited. 


¥ BROWN, 5220 | cesmseeee 


pel aoe 71 =A = W vx C O ., ones 


MAKERS OF 














H. FORD SMITH, 


vomoms anemones (PALE, Opeclal, & General Improved Machine Tools 


————— FOR RAILWAYS, ENGINEERS, AND BOILERMAKERS. 


NO 


mw ee ee LO LL 


9 
MD Poe —-LATHES.— . 


“PATENT GEARED" 


Me PULLEY |PLANING, DRILLING, SLOTTING, SHAPING, AND PUNCHING HICHINES, 





BLOCKS. 


—— Sole Makers in Europe of ALLEN'S 8 PATENT °* 
The New “Patent ” Blocks 


| se" PNEUMATIC RIVETTING MACHINE. 
| Range ssh Bright Turned Shatting: Pulleys, &c. Bngines, a and _ 









bidcgtbes at *Pavene @ 


ea Se BRIGHT STEEL NUTS, STUDS, & M wn mE: 


ILLUSTRATED PRICE USTs 


am aenait 00, Silt 115, DEVONSHIRE et amen h 


Pleane give the Nane of t 









"a ___ SGT NRERING. mi | 


Pn “7 TET oe cer, STONY STRATFORD: ‘Won Frimiagst se dtcan Sok " - 























eer, ST, HELENS, E.0.) = ? 
3 \ MACHINERY wag PATENT). 
LAUNCHES « car rsa ee EN ee oat Ae } 
Bpeed trea 10 to $5 pe Ase, Engines and Boilers 
mileeperhour. Sears = kept in Stock, 
BUILDER» ‘OF "STEAM TUGS "AND. LAUNCHES. 
Speciality in Small STHAM TUGS for towing Barges and Lighters, BUCS 





CLAYTON, HOWLETT, & VENABLES, 


ENGINEERS AND IRONFOUNDERS, 
ATLAS WORKS, HARROW ROAD, LONDON, W. 


——( HBSTABLISHHD 1821. )-—— IRON 


BRICK & TILE PASTINGS 


MACHINERY, ; < 4) 
. j — é iy en OS Of best Lond lit, 
Pipe Machinery, yess least onc iC Pee for ENGINEERS, fe, 
PRESSES, &. _ fh} -— er A De mee. EDGE RUNNER MILLS, 


(luetrated Cataloguea on 7 S U GA R 


Application. MACHINERY. 


sevaevatoe “HICH SPEED” AIR COMPRESSOR. wets. 


This Compressor having stood the test of ten years’ practical working is now most confidentially recommended as superior to all 
_______s_s others,—Send for New Prive Liste. 4083 






amare, ae! 6 ne 





No Inorustation—No Priming—N 0 Burning 
of Fire Tube—Bconomy and Safety, 


Portios wishing to Manufacture under the various 
modifications of this Patent may apply, by letter, to 


GEORGE POWNING, 
R. QUALITY COURT, "CHANCERY LANE, WC. 
FW. SCOTT'S 


AIR COM {PRESSOR 


FOK ALL PURPOSES, 





nee eee emcee meee 
ee ee eS 2 AE OT 


DAVIS AND PRIMROSE, 


ETNA IRONWORKS, BANGOR ROAD, LEITH, N.B. 
IMPROVED DOUBLE-ACTING 


STEAM HAMMERS 


FOR FORGES, SMITHIES, STAMPING, &e. 


AWARDED THE 


r it _ FIRST PRIZE AT SYDNEY EXHIBITION, 1880, 
‘ Sizes from 14 owt. to 12) owt. 0 usually in Btook, ie 
M.. PUNCHING AND SHEARING MACHINES, 7 iw 
uae” SHIPBUILDERS’ AND BOILER MAKERS’ TOOLS, &c, "ium 


| PERRY & SON, “ior. BILSTON, ENGLAND, 
aameaaadaid & GRAIN ROLLS. 


Up to largest sizes, turned for rolling all kinds of metal. 
PERRY'S PATENT MACHINE-MADE WHEELS, by which perfect 
accuracy is insured, 


STEAM, BLOWING, & WINDING ENGINES, with patent adjustable 
spring pistons. 





THAN 


ab ie 


Te = ‘ 

















es | ma and other Rolls Ground and Polished 


THE PATENT SOLIDIFIED OIL. 
For mae: Ordinary and Steam-heated Journals, Engine and Steam-Hammer Slides, &c. 
And for use wherever Fallow or Suet is applicable as a Lubricant. 


| THE OHIEF FEATURES OF THIS LUBRIOANT ARE— 
L my HIGH MRLEENG POLIT Pb ¢, THOUGH SOLID IT I8 SOFT. 8. IT 18 PERFECTLY NEUTRAL. 4. IT LASTS FOUR TIMES 48 LONG. AS TALLOW, 


ern SAMPLES, — ap COPIES OF TESTIMONIALE i APPLICATION. 
UFACTURE 
A * FLEMING. AND GOMPANY, LIMITED, 


URS ET, RLS STE ra EE, Draw Uw 


wer BT. B.C; CITY OFRICE: 188, PALMERSTON BULDINGS, BISHOPSGATE ST, B.C. 
86, GEORGE STREET, PARADE, w# 


PUNCHING & SHEARING MACHINES, and all kinds of ROLLING ML 
MACHINE “avery description.” Fiou rail 





ee 


' | 


Pi Teuernonn No. 5842, 
“anaes eat ‘ 
amy acoTT & SON, 

44, CHRISTIAN STREET, LONDON, FE. 0616 








ENGI NEERING. 


R. HORNSBY & SON: 


ai*"] General and Agricultural Engineers, lronfounders, Boilermakers, eC. ay if 
—_ MAXSERS OF ——v. 


IMPROVED STEAM ENCINES OF EVERY KIND, now | To 100 HP: 











HORIZONTAL: 

PORTABLE STATIONARY 

Outaide Cylinders sith oe wiinoat Ontlanas 
COMPOUND 

SEMI PORTABLE Undertype Stationary, 

linders. With or without ithout Condengrs 

HORIZONTAL 

VE RT] CAL UREN iN ' — a — re eee aT WINDING ENGINES, 

ee ig el i " i ae i i 7 a oj rie ; - | Direct-acting and with Gearing, 


CROSS-TUBE TUBE BOILERS. 


VERTICAL #2 


WITH 





vl 


Fl i | ir Mi Z ‘3 _. TRACTION ENGINES. 


a = ee a HORNSBY'S PATENT 

— Peer = ee Automatic ExpansionGear 

Vertical Tubular Boilers. ~ FINED HORIZONTAL STEAM ENGINE 8 TO 100 HORSE POWER, EITHER | WITH NEW PATENT AUTOMATIC CAN RE FITTED TO Most? 
EXPANSION GEAR OR HIGH SPEED GOVERNOR WITH THROTTLE VALVE, 


BOILERS: Lancashire, Cornish, Vertical, Cross-Tube, Multitubular, Koo-Ended, ete., ste, 


The New Hornsby 1884 Twine Binder, winner of the First Prize of £100 of the R.A.S.E. at Shrewsbury (August 6th to the 18th, 1884), and the First 
Prize of £100 of the Highland and Agricultural Society of Scotland (being the two largest prizes ever offered), besides other high- class Awards, 


Por Para SR cde Au a seats Annas Hasna ing GME Lith Ese gra Rates, Biers Deng Drea 
PLOUGH SHARES OF OHILLED CAST IRON, WROUGHT IRON, MALLEABLE IRON & STEEL, OF PATTERNS TO SUIT EVERY VARIETY OF WORK, AND MADE TO LOCAL PATTERNS IF DESIRED. 


At the most important Exhibitions and Trials since 1874, R. HORNSBY & SONS’ Specialities have gained 69 GOLD MEDALS, 126 SILVER MEDALS, and 
323 FIRST PRIZES, from which the following are extracted :— 


lu 








AMATERDAM Exunrnition--TWO GOLD anp ONE SILVER MEDAL. Care Town AGRICULTURAL SHOW—FIVE beac Mie 

Exxcrrica, Exiipition, Crystat PALAcE—GOLD MEDAL. NationaL AGRICULTURAL Society or Victor WO FIRST PRIZES, 

MELBOURNE INTERNATIONAL EXHIBITION FIRST AW ARD FoR GENERAL CoLLEcTION | Bak Sur AvsE, Franck—FIRST PRIZE. VGOLD O MEDAL), FOR COLLECTION oF 
OF MACHINERY, HoRNspByY's Mower g, 

Sypnry INTERNATIONAL Exuimition--FIRST DEGREE OF MERIT ror Rearens, | Nevronare, Brey, FRANcE—FIRST PRIZE (GOLD MEDAL). 
MowERS AND Piovana, AND Higuity CoMMENDED FOR ENGINES AND THRASHERS, Canpona TRIALS, SPAIN—-FIRST PRIZE, GOLD MEDAL, to Binpar, besidesother Prizes, 


ae ee 


SEITTLAGATE TRON Wo REks, GRANTHAM. “” 
London Office : 84, LOMBARD STREET.—(Telephone No. 1204.) __—_—South African Depot : EDINBURGH BUILDINGS, DOCK ROAD, CAPE TOWN. 








THE MERSEY FORGE, Ltd., LIVERPOOL, 


MANU pap actinass ae OF 


MARINE .:=--CRANK S 
OEE EE 
x” a 7 









FORGINGS STERN 
OF ALL KINDS ABD 


IN IRON & STEEL. RUDDER FRAMES. 


pa nace 







CRANK SHAFT FOR on No. 08. 
FORGED WEIGHT, ¢8 Ton. NISHED WRIGHT, 61 Tee ® owt. 


WORKS: GRAFTON STREET. Town Office:'6, Marringtiy 


+ + eA OT eee 


‘tHPORTANT FOR RAILROAD & CANAL CONSTRUCTION, ROAD-MAKINE, &c. 


vr acue supp 
: w c. 
——— For Earth, Send, equa expansion at Sintah avoiding fractures ‘and savi 
om ‘ : os Le time. One man can cut an ordinary cast steo) rail tn 1 
P ~s on Ore, and Foundry minutes; a l0iun. Girder tn 32 minutes; L-tron, 2) by 24 by 
An uae, Btamped inutes, @c, The haod and’ email ateum power 
es Will cut nat etee! raile up toGin. igh ; 


I> | | from a solid plate | machine » Gtameter ; Cinders to 10in, high. Large 
| STL = at “Se | \ Price £20 per dz. — Daler yore mac or sin, diameter, Girdare to 3oin. Ligh, 
BARROW. TN Mae =Knocks down com- Capecity, 3} cuble _— 


A pletely for Shipment. mt: 


See eee sae ee 


SELIG, SONNENTHAL & CO., 


85, Queen Victoria St. & Lambeth Hill, 
ON DON, E5.C. 


« PANAMA ®* AUTOMATIC EXCAVATING CART. piceat ohn 


Nov. 2874884.) tMorrusuaxt} ENGINEERING. | XL! 


Sulshed. 
and dies 
uck complete 


Highly 
taps 


3 sdmiteifin. Price £16 6a, 
ing ettechmont with’ 


T 


tap ch 
extra. 


With grooved table... 
» Compound slide reat, extra 
Drilling Machine, extra =r. 
Troy with ier, musale; extra 
ht or lta, about 10 ewt, 
Fo OW 


‘Small pattern, with ord a rg 
cotapound alide rest, extra 
Weight com soled aaa ul bes 
ta 


Large ohla with groov 


ii , , a 2 _ : compound alide rest, extra. 
\ | aia 5 7 vr . Drilling Machipe, cxtra .. 
os, i I ij ae eS aay { ‘ Weight complete, about 24 owt, 
. PATENT | yen Bee | |, _—_ i “PANAMA” SOLID 


FOR HAND POWER. 


epost. 


' sixes, vice and 
£8 7s. 6d. 


Drills Igin. 
Screw cutt 


tz 
ns 
. = 
1 2 
= 


Automatic feed: “four 


fin. to Jin., 


Made of a single la of 
. For Shan holes for : satec] withou 
\ sFOWADNGES. . oS ramen acaf- Pacis eens 
. fold - polos, fences, ocarry tft. + 
ry rr ta ane 
‘ c 
For 401n. stones u ne e Sin. 4in, Sip, 6in 
to 4 toma, £6,758, 6d. b Width of Box 42in., length ¢in., WO/- Atf 14/6 V5/ 
For 4%in. atones up depth Ihin., of jin. steel plate. Yin, ain. tin. Win, 


R “ 16/8 17/6 18/- 30/6 
to$ tons, 26 108. | sain Wheels, sin: tread. Oneman only necessary aa the excavator 
Dumps by raining handle, bowl pony emplee, Made of Qtee! and |, fills, loads, and dumps op will of af operator. Capacity 14 cubic fect. ae Hie Be - s: = 
Gin. Stee! bottom 748, each. adjust themee)vas. ga sae es ee 
| “"HURDBKA” AUTOMATIC TRUOEKS. 
No. 4.—40in. or a With these trucks one man can load. tran«port, and unload automatically from 800 tu f 
S3in, wheels. ra No, 2,—S0in, tae ani = 1000 Ike, with ee mane wane and rapidity. 
; pacity Zin. dap ur Axion, Rar 
rota Aig Died Iron, Sbafting, &, £19 each. 
Juiste Railzond 
. ith Sin, IRON Wheels, for 
tron “iandling shove articles in a bul ‘combined, £20 each. 
te, 18 each. ; 


& “~ P No. "6, —88in. to 
No. 3.—33in, wheels. ; ape tari bE va S4in. whoels. 


J dan, Capacity fin. to liin, 
For handling Whoela and Asien ; Copanity - vane: tet Water nad Ge 
ac, 


* 





‘Mee’ STEAM BOILERS =iiie 


(CORNISH, | pL ANGABHIRE, AND VERTICAL 


TaerimoniaL from M J& arple, near Mock port, Jan. ibs 
PORTABLE ENGINES. GENxTLEMEN Wa have now now had ¢ one of your Portable Engines and 7 toot pan Mortar Mills, in constant VERTIOAL Combined magiiss 
MORTAR MILLS. = ie the ia leek Awanty months, and nave great pleesare ne stati ana they have given us ver ae and Boilers. 6109 
, and for con , strength, and workmanship are the we have seen. — oury 
__“SPEOLAL OLAY MILLS.” Men, MOLY. eR. BOWDEN (Builders) HORIZONTAL ENGINES. 









First PRIZE for PORTABLE ENGINES, 
Melbourne Exhibition, 1881. 


PARIS, 1878, GOLD MEDAL. 











SUPERIOR 
PORTABLE 
ENGINES 
4 to 80 HP. 


: fore | 
HORIONTAL FIXED ENGINE, ¢ $060 HP. 


4M Rofcrences can be given to upwards of 0,000 Rngines 
now at work. 


VERTIO“L 
STATIONARY 
. STEAM 

ENGDFS 
AND BOILER 

Combined, of 
all Sizes, from 
13 to 16 HP. 


j > 





The Patent “Robey” Mining Engine, 4 to 65 HP. 
alten bee 
Prices and full Particulney of the Machinery here illustrated on application to the Manufantnrers : 


FROBEY & CO., Globe Works, LINCOLN, «=: — = : ea 









& LOCOMOTIVE 
BOILER ed 
BWGLAMND. Crain saint std COMPOUND sae 


Ss 


a= 


- 


Nd 






ENGINEER ENG: | 


RICHARD C. GIBBINS & Co. 


| STEAM & HAND: RAR 
PORTABLE, WHARF; DERRSGR, || 
FOUNDRY, OVERHEAD, TRAVELLING, 
Warehouse Cranes and Pile Drivers,: 


Warehouse Lifts and Hoists, 


ORABS, JAOKS, PULLEY BLOOKS, SOREW 
OOUPLINGS, PLATELAYERS' TOOLS, &. 


THE CLAY CROSS COM PANY, 


COAL, LIME, & IRON WORKS, CLAY CROSS, near CHESTERFIELD, ee 
SUPPRrL..FT HOvUSE, GAS, AMD STEAM COAX, | 


AND ARE MAKERS OF 


PIG IRON, GAS and WATER PIPES, .and ALL CASTINGS 


In connection with Gas and Waterworks, Collieries, Engines, Pumps, &c. oe 
London Offices and Exhibition Rooms: 63, QUEEN VICTORIA STREET, B.C. (opposite Mansion House Station.) Messrs, BECK & CO., Limited, Agents, 


ag Ge AND - eb 


MACHINE TOOLS. 


LEEDS, YORKSHIRE. 
Lorxpon Orrrozs—21 Le gr pel STREET. 


SHEPHERD, HILL 0.) sa oan 


Manufacturers of all kinds of Blide Lathes, Planing, Bhaping, ree Boring, Drilling, Punching, | Shearing, Bending, and Rorewing Ma Machines, suitable for every class of Engineers and Shipbuilders. 


MCC ete Me SSE OS ORe, 
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STERN WHEEL STEAMERS | BY YARROW: & _CO., LONDON. 

















Se art Nae, 





“INEZ OLARKE,” 190 ft. by 26 ft, peed 15 Miles an hour, Draft 16 Inches, " GTEPHENGON OLARKE,”’ (00 ft. by 24 ft., Speed 13 Miles, Draft 13 daches. 5367 | 
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1+ etmmavee commandial —' 


P. R. JACKSON. & “COMPANY, 


STEEL AND I[RONFOUNDERS SALFORD ROLLING MILLS, " 

















MILLWRIGHTS, ENGINEERS, Xe. MANCHESTER, 
MANUFACTURERS OF ‘ as L. L Lee « ¢ eo Ce ra =), a. > 2S S. i Sheil ww Ir, Whoa i 
’ pepe ; my ; -. eee ary can 0 
JACKSON’S i aa PA i Se PND, through almost any En- 
Machine-Moulded MG \ fo AM go) ¥ a gineer, Millwright, or 
Spur, Bevel, a ih Oa See EN Ho mean 
Worm Wheel Van a es 
CASTINGS. ¢ ‘ 
vl LLEYS 
WER FoR 
or Ropes, 
out Cogs 5 | 





re 4 _ zg i@ ‘ 
ae ibis — _ENGIN tz ING. 
1 ae an a hs Try Ff 4584 " ie 


. 
peep » Het Dr re cuormmencas dca agea Pe as eget ore a Magdepee ne eaite 
wu 


Manufacturers of Patent Girders, Rolled Joists in Iron or Steel, Rivetted Ginders, Flitch Piates, Bulb and Channel Iron, Oo or fltarga Reched ; Angle, and 
Bash Iron, Bonding Hoops, Bolta, _— — Chequered ee dei tit ped Patent virepe Reco ppg Cast or Wrought Iron Uolumns, 
on of Builde 
Have now in y in their TOW TOWN STOOK OK 5000 re TO ae guarantee ‘prompt delivery a at lowest_Market Prices. m | 
ESTIMATES, SECTION SHEETS, AND BOO ON APPLICA “TEES. | CHANNELS. 9 
8 x 8 m lots, | af x $m tebe. |7 x 2} m Libs, | OF x = aide, (12 x 5 = éaibe. BX EI xB a 
xXé¢ |X 8 xlim 6, |5 xaemB, |7 Xx x 2, i ace ee 4x4 oY x of c.f 
: xO 18 x8 114 x ibm 7,, x2 m axa aa 10 x 4f—B2,, ig XS Soo 1h x8 x a, 
x Mx Ble x8 at ,, ot x eis” 8 x5 =, 110 x 5 m 8,, 178 x = Be 8x8 | 8 x8 = 
x18 x2 lag x ige 8, 16 X68 = Oy |B KO mB, 10 X6 mw, x 4 0 |) 9b x S| BEL X % 
x 1b Mb oe 1 Ral Pod wo ii? «2 | 44 & oA + 
3 xa {1 x1 Jomre—Lengths, from 6 to 86 ft. Bare hag fouieos to 80 Re tb x x 1s 
: 5 ented hone _ oe a 
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NI “SONS, 
“WOLVERHAMPTON, saronaue 


_LAPWELDED IRON BOILER TUBES. 
MM BUITWELDED GAS, STEAM, and WATER TUBES 



















A DIAGRAM SHOWING LAP AND BUTT WELDS. % 
These two Engravings, representing sections of Lapwelded Wrought 
LAPWELD Iron Tube (at A) and Buttwelded (at B) show conclusively the superior BUTTWELD 







of Lapweld, which has nearly four times the surface in contact 
in the Weld over that given in Buttweld. 


sa Gas, Steam, or Water Tubes over Two-inch size are 
; . made Lapwelded by us. 


MEASURES BEROS. & OO., SOUTHWARK STREET, LONDON, 



















Thickness, 4” to 







WHST BROMWICH, 


MANUFACTURERS OF 


Spring Balances, Roasting Jacks, 
BOURDON’S, SOHAKFFER'S, & SILVESTER'S 
EPRESSUEE GAUGES, 

2 COLLIERY SIGNAL BELLS, RASTRICK’S TUBE SCRAPERS, 
QGHALFPFER cause OONIOAL, SPIRAL and all kinds of COILED SPRINGS made to order, 
| DYNAMOMETHRS 
For Testing Strength of Wire, Rope, Cement, Cloth, do. 
. GOODS BUPPLIED THROUGH ALL MERCHANTS AND FACTORS 


iti 







@ouURDON ‘aauas 












r uy iz 
| il 
Seer etasvene_TanGRAAY wonven olen ia chananiitiea conic ae i ‘ ° “Se (eames 
S Turned true and bright to Whitworth’s Gauges, any 
: f\ : r “TN Nj CG length, from 2 in. to 8 in, diameter, 19. per owt, at 
Nottingham, Also Oouplings, Pulleys, Plummer 
Blocks, Hangers, Machine-made Spur, Bevel, and 
Mitre Wheels, Friction Gearing, &c. 
H. HIND & SON, NOTTINGHAM, AND 62, BLACKFRIARS ROAD, LONDON. S.E. “= 





SHEPHERD'S IMPROVED PATENT INTERNALLY FIRED CONE SECTION BOILER. 


RISK of EXPLOSIONS REDUCED tos MINIMUM GUARANTEED for SAFE WORKING and INSURANOE up to 160 Ibs. PRESSURE. 













BOILERS o this principle 
have been in constant work for 


some years, with great success in 
the economical production of § 
steam without priming. There Bim 

are no parts liable to collapse, Sam 

or stays mbject to corrosion. (ian 
They can be exported a aS 


SOLAR ot TBLALE, (OnE 
regi i a ahs be po a th ment a ail “ ae B 
ery Eee es of Coins ms foe" the British Government ‘ws Compressors, Rouk 


ee = ate e ete abe kL SRN AG ee wllmeieitemanoatara aan neces _ 


to all parts of the world. They 
are suitable for every description 
of work, and, consisting of a 
number of similar sections, arc 
easy to erect, examine, and repair. 
Any portion can be removed and 
f replaced quickly, and with great 
facility, 
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The PORTER- OLARK PROCHSS 
Awarded GOLD and SILVER MEDALS at the International 
Health Exhibition, 
While large! leyed in Coun . als, Schools, 
pian rae a sare rcresle nene Invite, upon Hal 


JOHN HENDERSON PORTER, PATENTEE, | faccihateas grain eter 
a é& 2, “TUDOR STREET, LONDON, i. .S., furnishes the necessary cae 








pee re ee 








Scbi’E] THE GLENBOIG UNION FIRE CLAY COMPANY, LIMITED, [}j,057F 


4, WEST REGENT STREET, GLASG MEDALS. 
saad ec eda PARIS, 1878, 8 SYDNEY, 1879, 2. AMSTERDAM 26) I: eee enes dota 3. Vee asewaiea RAR OM: — 





a” “ALI, DWBORIPTIONS ¢ OF FIRE OLAY GOODS __ " BRANDS, GLENBOIG, GLENBOIG STAR, and OUMBERNAULD. 


AMBERG’S smut SYSTEM a LETTER FILING 


TeE BEST IN THE WwWoRLD. 


These CABINI:T LETTER FILES are made in many sizes, containing as few as si 
and as many ar one hundred files cach, at prices ranging from £4 upwards. ‘They are 











nee) and substantially made, the woodwork being of the best seasoned WALNOT, 7 OE RCT ate 
and the metal parta of BRASS and STEEL, NICKEL-PLATED. They are arranged for ae | ap Ate ed eer rE 
any class of correspondence, and can be adapted to ANY re quirement, Hach drawer or Beeigpiiees | mr AMBER GS fALal v 


file divides the corres onidence very minutely on the “ Directory" plan. The system is 
extensively used by the Nobility, Members of both Houses of Parhament, Banks, Insn- 
rance Companies, the leading Firms and Compames, as well as many Private Gentlemen, HR 
Any correspondence, however large, may be so arranged that any one and all letters of § 

whatever date, from any person, can be found instantly The labor of folding, endorsing, Bi 
numbering, pasting, binding, or mdexing, js entirely dispensed with, and the saving of | 
time, labor and expense over the ordinary methods is very preat. 


FLFTEEN-FILE CABINICT, with Doors, as Tlustrated, a 
376 INDEXED DIVISIONS WILL HOLD 9,000 LETTERS. 


Hhuatrated Catalogue, with Testimomals, on application to 
' ! 


T. CAMERON, AMBERG & CO., 














BOLE MANUFACTURERS, . 7 ie i ate 7 on : _ | sii vi 
27, LITTLE BRITAIN, LONDON, E.C. “oo 
4 & 78, Lake Street, Chicago ; 69, Duns Btreat, Om, York. 5887 TI 
CHAPLINS’ PATENT PORTABLE STEAN T ENGINES % BOILERS 
ALWAYS IN STOCK OR IN PROGRESS. PRIZE MEDAL, INTERNATIONAL EXHIBITION. 





BTATIONARY ENGINE, HOISTING ENGINE STEAM (HANE. CONTRACTORS LOCOMOTIVE, SHIPS ENGINE & NISTILLER WINDING & PUMPING ENGINE 
From 1 to 80-horae power. 1 to 20-horne power, 15 ewt, to 20 ton, to 27-horse power. For Winding, Cooking, and Diatilling 6 to 30-horge 
No Building reqiiiced With or without Jth, For Wharf or Rail Vor Steep Inclines and Quick Curves, Nanctioned by H.M Government. power, 2468 





Parties nre Cautioned against Using or Purchasing Dmitations or Entringements of these Patent Manufactures, --—— 


Patentees and Sole Manufacturers—ALEXANDER CHAPLIN & CO., Cranstonhill Engine Works, isacaaena 


LONDON HOUSE--63, QUEEN VICTORIA STREET, _LONDON, E.C. 


_— ———. ere ate ee ee re: Poe, 


THOMAS TURTON & SONS, 


MANUFACTURERS OF RAILWAY SPRINGS AND BUFFERS, 
Files and Cast Steel of Superior Quality, Spring Steel, Shear Steel, &c. os 


SHEAF WORKS, AND SPRING WORKS, SHEFFIELD. 


_ LONDON OFFICES, 90, CANNON STREET, CITY. PARIS DEPOT, ‘12, RUE DES ARCHIVES. BOSTON, U.S., 40, KILBY STREET. 


aS 6 hs ee ees ead ef Seth ar wen ek rome pe oe rence rt nmreineen Nintneaualt M 


DA NTR ADAMSON & CO., 


[Established 1851.] ENGINEERS AND BOILER MAKERS, [Established 1851.] 
ne ee ne NWEIAR MANCHEIS TEER. 


apallapesnp Steam Engines of all Classes. OMAR COMPRESSORS, 


THE WHEELOCK PATENT Bice a ee aan 


; ; ER PLANT, 
Automatic Expansion Engine TESTING MACHINE: 
Which has gained highest awards in 


PATENT HYDRAULIC 
competition with Corliss aud other JACKS. 


Automatic Expansion Engines 


RINKLEY PATENT INJECTOR (g 
















GENERAL HYDRAULI 
ENGINEERS, “* 





Can RE ny eer 


HYDRAULIC RIVETTERS 
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| OF THE MOST RECENT TYPES. 

Punching, Shearing, 
Bending, 

Forging, Hoisting, 


AND OTHER HIGH-PRESSURE 
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LY Hydraulic Labour-Saving Machine Makers, 
CREMORNE WORKS, ie 


im CHELSEA, LONDON, S.W. 


Contractors to the British and Foreign Governments, 





oe 
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Giri ay » 
see 2 wo Me, 


nee me cate ene nietnenene he et oe eee ae ee 8 ern 


“STOTHERT & PITT,L™ 


—- ENGINEERS, BATH, -— 


SOLE MANUFACTURERS OF WILD’S PATENT 


SINGLE-CHAIN DREDGERS 


FOR USE WITH ORDINARY STEAM CRANES. 


ee - 


ao te 


Makers of all kinds of 


STEAM AND HAND CRANES, HARBOUR-MAKING PLANT, 
CONCRETE MIXERS, PILE DRIVERS, ETC. 





a 


Fig. 633. 
CLOSED. 


Fig. 533.—OPEN. 
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AND GENERAL 


MECHANICAL 
PURPOSES 










5101 


NEWGASTLE-ON-TYNE LIVERPOOL. 


__ 18, BILLITER STREET, LONDON. And BUTE DOCKS, CARDIFF. 


" Shipbuilders’ and Boilermakers’ Tools. 


SMITH BROTHERS & CO. 


KINGSTON ENGINE WORKS, GLASGOW, 
MAKERS OF ALL KINDS OF 
Punching and Shearing Machines, Plate-Bending Rollers, Beam-Bending 
and Horizontal Punching Machines (with either Double, Single, or 
! without Angle Iron Cutter Combined), Plate-Edge Planing Machines, [im 
pe Keel Plate or Garboard Strake Bending Machines, Plate-Straightening 
Machines, Countersink Drills, Single-Drill Vertioals, &c., &c. 


———= PRICE AND PARTIOULARS ON APPLICATION, s——— 5321 PLATE-BENDING ROLLERS, 












This Machine can (A _AMe 
bo made with ' mes 
either Singlo, 
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SPECIALITIES ia 
CRANES, 


i 
WINDING ENGINES, 


WHEELS. WinNOHHES, 


Made by Machinery, all sizes, for 
Carriages, Carts, ans, Wagons, —PUMPS,— 


Cabs, Omnibuses, de. Minin HNGINEAS 
WHEELS. COLLMANN'S PATENT VALVE GEAR. 


Large Stock ava? e hand. 


ing Repairs, and Special Ordors s| Cheapest and Most Efficient Crane in the Market. 
executed at the 1 mete notice. 


AXLES AND SPRINGS SUPPLIED. ALt our CRANES HAVE TWO CYLINDERS AND 


Link Reversina MOTION. 








—:0:— 


PRICES ON APPLICATION, SEND FOR ILLUSTRATED HANDBOOK. 6114 ceee-gee ome 
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SMITH, PARREY RHITCRTNGS| J. JESSOP & SON, — 
BUCKINGHAM PALACE ROAD, LONOOK.| LEICESTER. LONDON OFFION: 118, Gannon Strest, A C. 
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W. ROWL ANDSON, AWARDED fap CHATWIN'S IMPROVED HAND-POWER SCREWING 
i} A cM 
} Gold & Silver Modal gt. arnare _ = Sonewina 
132, Boundary St., ‘ iro ek Clamw Oeitisionten at ( ———, Gyan 
LIVER Pookk, Calcutta Exhibition, 1884. 
——MAKER OF—~— 





wee. 8 





DIL MILL MACHINERY 


On the old system, or the 
ANGLO-AMBERICAN, 


OIL, BOILING PLANT,|s fae 
Machine Moulded Wheels, Lf i 
PULLEYS, SHAFTING,| /@ 
ELEVATORS, 
ENDLESS BAND CONVEYERS, 


AND ALL KINDS OF MILLWRIGHT AND ENGI. 
NEERS’ WORK. 6278 


PATTERN STOCKS AND DIES. 


GAS TUBES ScrREwING AT ONCE OVER 





THOMAS CHATWIN, 


GT. TINDAL STREET, BIRMINGHAM, 


as - MANUFACTURER OF 
Wee OO r Ss, DiIkzis, AND TAPS, 
yt PATENT HAND-POWER SCREWING MACHINES, TWIST DRILLS, 
STANDARD OYLINDRICAL GAUGES, RIMERS, 
CLYBURN, BUDDING, AND OTHER SPANNERS, 


RATCHET BRACES, TUBE CUTTERS, TUBE WRENCHES, TUBE VICES, 
And General Tools for Engineers, Gas Fitters, &co. %* 


















GOLD MEDAL, PARIS, !878. 


GAUGE GLASSES 


EW ARLENE 
For Iron, Cast-iron, vast-iron, Copper, &e. 


“Qo, HUILBERT- MARTI 


Patentee and Manufacturor 
of the 
PATHNT 


"RED REFLECTING 
CAUCE GLASS, 


Showing through the waist 
a Broa d Line. 


CLYBURN SPANNER 





ENGINEERS’ ANGULAR 2x, 


BUDDING SPANNER. 


| 





PATENT SOLID DIE STOCK FoR & 









N.B. —All G Glasses are of 
the finest quality, and manu- 
; factured expressly to resist 
extreme —— 


imGREEN’S PATENT 


dersgate Street, Has been awarded the GOLO MEDAL at the CALCUTTA EXHIBITION, in addition to TWELVE MEDALS 
Pee DON, E.O. previously given at other Exhibitions. 


iit ® Hoh Rapa AMBURGER.IST. ANN’S SQUARE, MANOHBSTHER. WORKS: WAKEFIELD. 


om 


me RED REFLECTING 





Nov 28, 8, 1884.) _ __ ENGINEERING. X LIX 


eee LT LO ATT 2 Qt eRe SOTES, IN ODSpTANEOR te nanan hey ere API vane gr 
ost a a eg re ee eS Se STATA ee SNA St tre I 
gots a aI sao 


BUTTERS B “BROS,, ¢ Contractors eee 


| SCOTCH DERRICK CRANES, 
PERCY CRANE & ENGINE WORKS, LAMBHILL STREET. aaa la 


Forth Bridge Works; Bir Thos. Tanored; Arrol & Co., Oontractars; 
New Bute Docks, Cardiff; Mosars. T Melson & Oo., Contractors ; 
OFFICES: 938, HOPE STREET, ade Le YY and principal Uontraotors in England, Ireland, and Gootland, 











- Patent Ooishzese Pager sapahla of jesbeiie 80 to 100 cuble yards per day of Q boise BTOOK SIZES to Lift 14, 6, or 7 Tons, BO ft. Jibe. = 5008 
eMIEOE =za0, AS Et Ew We. 7 | MADE vTP TO =s@> TOMS. 









RUSH WORTH & CO. MAKERS OF 






Improved Lathes, Planing, 
SOWERBY BRIDGE, sitting, Shaping, Drilling, 
Yorkshire. —Serewing Punching & Shearing 


(Late Foremen with Messrs. Franols Berry and Sons,) — f —— 


Engineers and Machine Tool Makers, 


Wi 2) red ME) MACHINES, 
gt Sa ag "EY, PLATE BENDING ROLLS, 
| 7 F sees Shee) See f SS Fe ce ee: a ' ; bo : . - | rear ly Special Angie & T Iron Bending Machines, 


SPECIAL MULTIPLE PUNCHING 
AND SHEARING MACHINES FOR GAS 
HOLDER AND TANK MAKERS, 


Steam Hammers, Geared and Steam Rivetting 
Machines, &e., 


PLATE EDGE PLANING 


MACHINES 6168 
it, Sar me ee ne For Boiler Makers and ‘Ship Builders. 














Highest Prize was awarded at the Tynemouth Exhibition 
BR U oe _ a 2 <= a i=- O, 


soo oe 


a ee Ss 








jot a ee Sion agnor ae i thea afi ao ek. ae = ceca rig : a 
a 
54 
3 . eth No = So: @ 
a ia =" : 
SEARO aie |B 


workin 


already constru 
manner 


ry 


NT. BELOW that of Bucket and Ladder Dredgers. 


Se ae 


wTrAaTr MAD Ei. 


DREDGERS on this principle 


& 
2 FIVE 
folly FIFTY PER CE 


st satisfacto 


in the mo 


—_<e- 


RPATEIMES EXE DRAUILIOC DRENDGIARE. 
These Dredgers can be made to work to any depth not exceeding 86 ft., and to dredge in any material from 100 to 1,000 tons per hour. 


Circulars, Estimates, and Drawings forwarded upon receiot of Specification of requirements. 


Simplest and Kest Direot-Acting Dredg? 


L dw AWW A OY Ae bes ANB OH WHO etednetintdedied aiietie 
eS as a he a eee sree 

















BIRMINGHAM SHOW, BINGLEY HALL, November 29th to December 4th, STAND No. 26. 
SMITHFIELD SHOW, AGRICULTURAL HALL, December 8th to 12th, STAND No. 28 (Downstairs). 


MARSHALL, SONS, & CO., Limitep, c=". 


= IRONWORKS, CAINSBOROUCH, AND MARSHALS’ BUILDINGS, 79, FARRINGDON ROAD, LONDON, EC. 


ee OI eee eee 

















ee 2) ee Ot 





MORE THAN Calentla Sree UPWARDS OF 
12,350 AW ia THE ii 220 

ENGINES GOLD MEDAL 3% ernie GOLD & SILVER 

MADE AND FOR | MEDALS 
SEMI-PORTABLE AND 
SUPPLIED. ia COMPOUND ENCINES. Les oe WARDED. 
—_—— 30! ; eT tise seers, een Fai TR x peserern) | yee | . 
a ‘ lee Portable and tern. \-Portable Engines for all High- ue one Comenune Engines, a stat mproved labe 


Yen gyn ont Ble ENGINES SPECIALLY LY EQUIPPED FOR DRIVING ELEOTRIC LIGHT MAOHINERY. 


| A. BITI preg e Gold and Three 6 iiver Medals is apenas a tae 
SSR ERE, ce as a am | BEBRET RRIRRTION, teed. fre Upeool and Pras Fig feces a 


CATALOGUES IN ENGLISH, FRENOH, GERMAN, SPANISH, POLISH, OR RUSSIAN, PREE ON APPLICATION. 








ee ot em 
Pe a ae anamdinetianpatmamertphgenraaanncide 


THE WAITES BROTHBES, 
na VULCAN IRON WORKS, 
5,000 ; iy GREAT “REDUCTION BRADFORD, YORKSHIRE, 


cei ORIGINAL BOLE MAKERS OF 
BLOWERS SUPPLIED. Bs si a a ini . a IN PRICES. ROOTS PATENT Ine ee 


- uy Ha aati “ann BLOWERS ax¢ EXHAUSTERS 


New 1884 Pattern, elther for Cold or Hot Air or Gas. 


Seamed 
a gomae- wale cyph en aeteceme et 





Ga itealdandil rh ie 


























a ht Lad Wee: Sale 











ADVANTAGES CLAIMED. 

The internal revolving parts are in one piece.—The journal 
bushes enable adjustment without akilied labour.—All the 
working parte are fitted to run as close as possible without 
contact; it Ia therefore air-tight, without internal friction a 
parts. — Having fewer parts, and those perfectly balanced, i 
runs with a steady motion and with leas power. “olay 
entirely of metal, it does not shrink or swell, and can bo use 
for hot alr or Kanon, —It can be used for blowing and exhausting 
at the same time, and the blast can be reversed.—All parte 

interchangeable and in duplicate. 


CALCUTTA INTERNATIONAL EXHIBITION, 





CHET ANTE “ad MALE 
iii, _— BRITISH exer SECTION G. 


pea Hf ul lt os ie ate 
Tey iy IN “i aj ; Peers = 
i Hl al *i i ify wi THWAITES BROTHERS 
Hal fu My a MTT = Obtained the Highest Awards, vi. 
eames YOR BTRAM ILAMMHK 
oo es FIRST CLASS CKHTIFICATE AND SILVER eee 
Sanaa = And for Root’s Patent Improved Blower and En 
——- —_ zal LTT | ANOTHBR Finer-CLass Canivicath anp BiLvam MMDAL. 


MACHINERY : = | 
—ENTINES | = _— 
“ GAS WORKS. 


EVERY CLASS. 
aati ice: THE ORIGINAL RUSSIAN LUBRICATING OIL. GOLD MEDAL, PARIS, 1878. 


MarineOylinderO:l | Never Gums. Never Freezes, Pure Hydrocarbon. Free from Acid. Prevents Corrosion. Body Superior to 












SHIPBUILDERS. 
OONTRAGTORG 





—— oe Olive, Lard, or Rape Oil. ae 
Ges Engine Oi RAGOSINE & CO. 7, Ido Lane, Great Tower St, LONDON, E.C., Sole Importers & Manufactarers ag 


tear aeties e t —Tneeociem eeirti 8 ere eprint 


IMPORTANT TO USERS OF BELTING. 


GANDY v. REDDAWAY AND OTHERS. 





Advertisements have been issued and largely circulated in this country and abroad by Mr. Maurice Gandy, in which he gives prominence to our name without mentioning the whole 
of the facts in connection with the above action. It is therefore necessary for us to inform the Users of Belting that the Acrion of 


GANDY v. REDDAWAY & CO. and Others was dismissed as regards us, WITH COSTS TO BE PAID BY GANDY tc 
F. REDDAWAY & (C0., the Patentees and Sole Makers of REDDAWAY'S BELTING. 


We claim to manufacture the Best and Srronagst Cotton Belting in the Market, by Machinery of special construction and of our own, ‘prac, 
Calcutta Exhibition, 1884—Awards for Cotton Machinery Belting in competition with other Manufacturers: — ga 


F. REDDAWAY S Co., FIRST as agate SILVER MEDAL. lB 
sOLH MAKERS | 


REDDAWAY’S PATENT CAMEL HAIR BELTING. | REDDAWAY’S PATENT MACHINE-MADE CANVAS, wet, 


___— F. REDDAWAY & CO., PENDLETON, MANCHES' PER :— jonh. . 
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An Slustrated Weekly Iournal. 
EDITED BY WILLIAM H. MAW AND JAMES DREDGE. 


a 
eed Seamnetneneemennal 


OFFICES FOR ADVERTISEMENTS AND PUBLICATION, 35 & 36, BEDFORD STREET, STRAND, LONDON, W.C. 


a es SN, 





a er i aterm to eee ee 
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CONTENTS. paon H® nter and English,|J ondon Mutual Boiler In- 


iene SURANCE COMPANY, LIMITED. Estab- 
te Steamboat Fquipment of War Vessels (Tus) 618 TRON EES UN rns GOW LONDON, E. | ished in 1874 for the INSURANCE and PERIODICAL 




























































Gteam Launches. — Messrs. 


Liar and COMPANY, ropler, London, 


ies 06 8 Field for Engineers. 614 to contract for EDG INSPECTION of all kinds of Land and Marine 

| ix| DREDGING MACHINERY. of a 50 an 
Bai ie potest ay lenge agar B18 army, Stoumer, having, specie np fo trent as HYDRAULIC MACHINERY. Bollere throughont the United Kingdom.—For par- 
Bullivand and Go.'s Wire Rope Works... S16 down to 6 inches of water. oe pelle aE te en Sooet London, E.C. Srpectemas: siaeaeeel “Toes 
built —— DISTILLERY B P : secured against loss from claims 








The Assured are 
team Launches can be| FLOUR AND RICE MILLA established under the Employer’ Liability Act, 1880, 


CO CO AY ior RE 

















RAGS bcc ivcckveecioaves @eereve eaeeoe B18 a 
WATER AND GAS VALVES, CRANES, LOOK 
, Dou p eee Des eeee tanner eaves Bip | i most conveniently from the Mersey GATES, &e, PUMPING MACHINER. s athorn, Davey & Co., 
Deedger for Burmah (lusira usirated) 3. 680 of the world. A large number ef various! = HUNTER'S PATENT FLOATING CRANE FOR 
pine ss the Wartbourme, Waves ori sets Aways deoinge s. (740! prep EEUNGH MACHINERY. 4058 PUMPING MACHINERY 
rip ‘Gontracte ccc 2I0l. 623 > | For Mines, Water Supply, Irrigation, Graving Decks, 
oe: cE reo ade 628 V osper & Co, Br oad Street, Boller Tubes, Iron, Steel, and | Drainage of Fons an General Pumping Purpoem. 
Serle Vinee a2 [lave FOR BALE, New STEEL STEAM YACHT, | "EDWIN pOvTS AND SONS, HYDRAULIO MACHINERY OF ALL KINDS. 
Cori Ya Maxie Gon orrrrern ) trike ere ees re 622 | 60 ft, by 10 ft. 4 in., New WOOD STEAM LAUNC. _—___ Wolverhampton. 4868 The DOMESTIC” MOTOR. 
alte Floors ...... 0. cece eect cece eeee eee 822 | 40 ft. by 7 ft. 6 in., and Second-hand ditto, a GRR, . TES GRRE CATALOGUSB ON APPLICATION, 65856 
Fr Trios and OL ne 522 by 5 ft. 6 In. 8551 ron Tron Boi! oiler Tubes.— HIGHEST AWARD, PARIS, 1878 
otes from the Bouth-West...... pexsaues cesenias Sie | re min GAveno TURE COMPANY. ‘ 
Notes from South Yorkshire feos. 628 k orrestt & Son, London, COATBRIDGE, near GLASGOW ld th vs - 
Notes trom Cleveland and the Northern Counties sa SHIP aa GINRENS BUILDERS mS ast Having Special Stock, ao mn and Kepairs oxeouted Ge swor VS mery, 
severe ee Siu Vena OMe Tee ues be _—. —_ SANGIN _____veryrapidly, 
The Weather ef November, i884 00... Bey E.G. Des Vignes, Chertsey, |} Emery Cloth, 
The “ lustrated Journal of Patented Inventions” 527 e Burrey, Bullder of First-class H Stee! M ARINE, 
Tie Pillai Traine by Hloctrioly ss + soc+jg,O2 | Feat, Launches, & Torpedo Boat, aah (800. 37% | ~~ roggt TUBE WORKS, Glass Paper. 
Me hate i ee pbs Miller, Tupp, & Rouse, Steam ee Great satin neces M MANCHESTER. _ BABS 
from Parla (/ustra > ae ee 631 LAUNCH BUILDERS, HAMueRAMEa: LONDOX. : 7ES .— 
Lubricatin fri pi Riaaies Rise ag f32 | Ulustrated Prico Lista, with with Photos. , 81x Stampa, 454 4547 | COLLIERY. | LONDON—46, Quanx Victoria Br, H ast Ferry Roac Road Engineering 
LARGE TURES | MANCHESTER —5, MARKRTStereet, WORKS CO., Liurrep, Hydraulic Enginoers, 


“ Enginoorlng” Patent Record Illustrated) ...... 585 


With a two- roPnie En hes Sed of the ENGINES AND Millwall, London, E. Parkens'a Patent Portable 


orthington Pumping 
Hydraulic Cranes, Lifts, and Hoists. Duckbham’s 


LAP-WELDED P NEN CASTES) St. NICHOLAS 














BQI LERS OF THE “COUNTY OF ENGINE COMPANY, 6446 | TO 12in. DIAM. _ iB ILDINGE, 5180 
_SALOP. 114, QUEEN VICTORIA STREET, LONDON, E.C. a spree Melghing Machines. 5124 
a4 d C. t, _Bee Ilustrated Advertisement, last, week, page 7. James Russell and ~ Sons, ea Hlustrated Advertisement last week, page 14. 
P ortlan emen LIMITED, \redgers and Excavators, — 


CROWN TUBE WORKS, WEDNESBURY. 
London Warehoure : 108 Southwark Street, 8.K. 
Leeds Warehouse ; 6, Mark Lanw, Bricgate 
Price Liste on application. 5001 


[to and Steel Tubes.— 


JAMES EADIF AND SONS, 
CLYDESDALE TUBE WOR KS, 
RUTHERGLEN, near GLASUOW. OW. 5106 


Citeam Hammers (with or 
without guides). Hand-worked or Self-acting 

TOOLS for SHIPBUILDERS & BOILER MAKERS. 
__ DAVIS & PRIMROSE, LEITH, N.B, 4876 


e Patent Corliss Engine 

And PATENT OORLISS GEAR uate with 

fal Improvements by DOUGLAS and GRANT, 
nikier Foundry, Kirkcaldy, N.B. These engines 
are mado Horizontal or Beam, Condensing, Non-Con- 
donsing, and Compound. Also makers of Rice Mills, 
and Paper Mills, and General Engineors, Machinery 
shi ed or tr trucked ed direct from the he premises. _ BANA 


T ardingham’s | Patent Sec- 


Stock sizer from 6 to 1601. HP. § pocial bx terna for TIONAI. STEAM BOILERS (annular water tube 


Electric Lighting. —WILLANS & ROBINS Thames | system). Kficioncy, economy, accessibility, compact- 
Ditton, Surrey. 6288 | noss, safety.—For full particulars, apply to G,G. M. 


HARDINGHAM, Engineer, 191, Fleet st, ., Londot KC. 
Mhe “Coventry” Challenge ae Bolt a 
STEAM PUMPS—the best and cheapest in a eam 0 Crs, 


market, are in oxtenalve use for all pumping purposes, R e ady fo r De hi iver y. 


’| Jorn. Spencer and Sons, 
NEWBURN STEEL WORKS, 
NEWCASTLE-ON-TYNE. 
SPRINGS, BUFFERS, 8TERL CASTINGS, FOR- 
GINGS, TOOL STEEL, FILES SPRING STEEL, &o. 
SIEMENS STEEL BLOOMS AND BARS, 8708 
PARLIAMENT Mansions, Victosta 81., Lonpos, §.W. 5.W. 


Bee | & Phillips, Telegraph 


ENGINEERS, ELECT IOIANS, and CON. 
OTORS, 16, Union Court, Old Broad Street, E.C. 

Works and Wharf at ‘Chariton, 8.E. 
Makers of all Machinery, &o., for the com Pee equip- 
ment of Te) h Os ie Factories and Steamers, 
TH pads, Cables, and Carbona, &o. 6360 


Gteel_H [ydraulic Cc ylinders.— a 
RENR y aesciutn & Q. Limited, 
SHEFFIELD. 
; See Advertisement, page 37. 3627 


Gtannab ’s Pendulum Pumps. 


For Prices see = alternate weeks. 


Will ans’ Patent Compound 


ENGINES, for marine and general purposes. 


HIGHEST PRIZE AT TYNEMOUTH 
vor 
HYDRAULIC DREDGERS. 


Brvce and Batho, 


8, VICTORIA CHAMBERS, 5349 


WESTMINSTER, B8.W. 
__ See Ilustrated Advertisement last weok, page 40. 


is Sterne & Co., Limited. 
ENGINEERS, 
Sole Makers of 


(lerk's Patent ; 


manufactured by 
Francis and Co., 








6833 
The celebrated Nine Elms Brand, established 1810. 
Medals: London, 1861 ; ‘Philadel , 1876; Paria, 1878. 
Offices: Va 1, London, Works, Cliffe, Rochester. 


P eee atape Cement, 


WOULD and of tore best er is y, ls supplied by 


soaerenl on and e xport.— Fo prices, &c., — 
39, Lame Street, Lon on, EB 


Rugby Portland Cement 


COMPANY. 
MANUFACTURRRS OF 


Portland Cement 


Of the Greatest Strength and best ty. Reman 
and Lias Cement, Hine es ayers c Lime, Ground 


RUGRY, OV AR WINKSHIRE, 
Worus : Naw Biuton AND NaWBOLD. 4807 


ocomotive Tank Engines 


designed and constructed b 
ermal abl WARDLE, AND COMPANY, 
© Engine Work, Leeds. 
Sse their tt uetrated sooth Laeeceidd Rak Wacines 88. 























HIGHEST AWARD, 
BRITISH SECTION ELECTRICAL EXHIBITION, 


giving the greatest watiafaction. For pr ces and partic- 
dcomotive aak . Engines, tate apply to the Solo Maker, J: HATTON, Enginecr, W. & J. pe & SONS, Manchester, PARIS, 1881. 
TRAMWAY Lee AND CA Coventry. Hee Illus. Adv. Inst weak, p. 9. f438 always keep a large stock of  GaLLoway ” and 
Built by THE FALOON ENGINE and CAR WORKS, |, eorve ‘oe Russ ussell & Go ‘CDwosruvep” Boilors ready for dispatch. 6080 GOLD MEDAL, 
tes mani na nea - k, a? Id’s Patent Boil q| CRYSTAL PALACE ELECTRICAL EXHIBITION, 
wee a ENGINEERS and BOILERMAKERS, ield’s aten Ouers an LONDON, 1892. 
ompton and O,, | ALPHA STEAM OBANE and RNGINE WORKS, TUBES, ' 
°9 MOTHERWELL, near GLASGO LEWIS OLRICK & CO., London. 6046 


_____ SILVER MEDAL, PARIS, 1867. ” 4021 


Atkinson’ s Gas Engines,|_ 


eller yet COMPOUNDED, SIMPLE. 
F NOMICAL, 


ELECTRIC LIGHT ENGINEERS, 
MANSION HOUSE le arriailcta E.C. 6426 
12," 


_See Illustrated Advertivement last t last week, page 27. 
40, KING STREET, COVENT GARDEN, W.O. 


G trong’ Patent Feed-water 
[homes Kell and Son, Litho- 


Heaters and Puniiers ; 





raver |: 








a aggre BRPMISH GAS ENGINE AND ENGINEERING CO.. ere 
of aie ane, Os Gareus avrdsa, WO. 11, QUEEN VICTORIA STREET, LONDON. Pratg iginesring, Arch ography, ENerar Fa er wir 
Bee Advertisement lest week, page 28, 5341 bast manses. Paper Drawing, photo-litho-|  §TERNE AND WAINWRIGH *8 PATENTED 
Be Grmuans Bras, Plates, Anois, Rivers, Bans, 0, King 8t., Covent Garden, W.C. S462 IMPROVEMENTS. 

on 000 "Oe Ee Fonarmas, Casrinas, 0. tea eam Cra nes, Soe a 
he Landore en seals ee Rizery Wheels, 

sing 25 e 75 5 less ___LANDORE, R8.0., SOUTH WALES. 8. 4901 Thomas Smith, : 

| WIRE TRAMWAYS y= Machines, 
rake than T H. C arr i n t on, Sraam Crane Works, Ovp Founvry, 4865 ; ; 
B AP. \ \ ¢ 9and 11, FENCHUROH A EC. RODLEY, near LEEDS. Spiral Springs. 


Removed from 76, Cheapside, E.C. 6095 
See Illustrated Advertisement woek, page 20. 


A First-Class Lubricant. 


“Engelbert’s Lubricator.” 


Bee Illustrated Advortisement last week, ak, page 20, _ 


> GOW. 
[ternational The Crown Iron Works, GLAS 


The Crown Iron Works (Hollinwood), MAN- 
CHESTER. 


10, Victoria Chambers, WESTMINSTER. 
City Office and Show Hoes, 40, CANNON 











Ay other Epeize. 
Cx Patent Self-Starter, 


and 8 edt made, may now 


irda! tent ne 

ey 8 ratent I'wiln- ine 

Qeéesley'sPaicat win. Engine 
Heoneer Awaxp at Pann Ruacrazcan Exmrsrrron, 


Crossley Brog,,Ld., Manchester, 


EALTH 
H BA IBITION. 


PAUL PFLEIDERER'’S PATENT 


Bread-Making Machinery 


LAST In Bakery Section. 
EE ADVERTISEMENT 
: Reading Matter 4919 | 86, Uprar Group Struet, BLackrrtars, Lonvon, 8.E. 





10, Rue Lafitte, PARIS 2588 
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EMPIRE OF BRAZIL, 


[Tienders for Lighting by Gas 
the City of Rio de Janeiro, be received at 
the Brazilian tion, and at the Congulate General 
in London, on or betore the 28th of February, 1886.— 





Roy! Indian Engineer- 

ING COLLEGE oe , Staines. 

The course of study !s arranged to fit an engineer for 
employment in Europe, India, or the Colontes. Sixty 


Students will be admitted in September, 1885. For 
react the Socretary of State will offer FIFTEEN 
A 


INTMENTS in the Indian Publlo Works Depart- | For perce and Specifications ly to the 
mont, and TWO in the Indian Telegraph Department. BRAZILIAN CONSULATES GENERAL in London 
For particulars apply to the SEORETARY at the | and Liverpool. J 819 


6432 a re 
ee NEWLYN PIER. 
TO CONTRACTORS. 


The Newlyn Pior and Harbour Commissioners are pre- 
pared to reosivo 


[renders for the Construction 


of a CONCRETE PIER at NEWLYN, in the 
County of Cornwall. 

The Contract, Drawings, and Specifications may be 
seen and Bills of Quantities obtainod at the Office of 
the Engineer, Mr. J. C. Inauts, 18, Buckland Terrace, 
Plymouth. 

enders endorsed ‘‘ Nowlyn Harbour Contract,” aro 
to be sent to the Harbour Office, Newlyn, Penzance, 
not later than 18th Deoembor, 1884. 

The Commissioners do not bind thomaclves to accept 

the lowost or any Tender. 
(Signed), 
R. TOMAN 

Dated 1th November, 1884. 


BOMBAY, BARODA, AND CENTRAL INDIA 
RAILWAY COMPANY. 





ee 








, Secretary. 
J 248 





The Directors are prepared to recelve, up to Noon on 
Thursday, tho 11th inst., 
[[enders for the Supply of the 

following STORES, viz. :— 
Cuass A, 
STEEL RAILS. 
TIMBER SLEEPEHNS, 
CAST IRON SLEEPERS and FITTINGS. 


Cuass B. 
STEEL CROSSINGS, 





Crass C. 
SHOVELS and BEATERS. 
DIVING STORES. 


Cuass DD. 
BRUSHES. 
PORTLAND CEMENT. 


Tonders must bo made ou Forms, copics of which, 
with Specifications, can be obtained on application at 
the Company's Offices, 45, Finsbury Circus, F.C., on 

yment, for Class A, 218. each; Olass B, 10s. bd. each; 
lass C, 6s. cach; and Class D, 2s. 6d. oach (which 
wil) not be returned). 

Tho Directors do not bind themselves to accopt the 
lowest or any Tender. By order, 

J, PITT KENNEDY, 
Officer: 45, Finsbury Circus, Olficiating Secretary. 

London, E.C., 2nd December, 1884. J 318 

GREAT SOUTHERN AND WESTERN RAILWAY 
COMPANY, IRELAND. 


TULLOW EXTENSION.—TO RAILWAY OON- 
TRACTORS. 


ed 














The Directors of the Great Southern and Weatern 
Ktailway Company are proparod to receive 
[lenders for the Construction 
the county of Wicklow, to Tullow, in the county of 


29th November, 1884. 
INDIA IN COUNCIL. 
SER receive 
PORTLAND CEMEN 
be obtained on 
Office, Westininater, 5.W., and Tenders aro to be left 
Tender will be received. 
J $09 
INDIA OFFICE, 
INDIA LN COUNCIL. 
to redoive 
Te 
Tho Conditions of Contract may be obtained on 
at his Office at any time before Two o’clcck p.m. on 
A. ABERCROMBIE JOPP, 
enders for the Construction 
maintenance thereof for twelve months aftor tho 
and Quantitios may he obtained, on paymont of One 
on and after Wednesday, the 10th inetant. 
Offices, Chatham, on or before Wednesday, the 24th of the EXTENSION LINK from Baltinglass, in 
Carlow, a length of about 10 miles 4 furlonga and 


Colloge. 
THNDERS. 

INDIA OFFIOE, 

INDIAN STATE RAILWAYS. 
BY ORDER OF THE SECRETARY OF STATE FOR 
The Director Gencral of Storer for India is prepared to 
enders from such Per- 
sons as may be wiltior to SUPPLY— 

The Conditions of Contracts may | 
application to the Director Gonera! of Storos, India 
at his Office, at any time before Two o'clock p.m., 
on Tuesday, the Wth Deccmber, 1884, after which no 

A. AKBERCROMBIE JOPP, 

Director General of Storos. 

4th Decomber, 1884. 
BY ORDER OF THE SECRETARY OF STATE FOR 

INDIAN STATE RAILWAYS. 
The Director General of Stores for India is prepared 
nders from such Per- 
SONS as may be willing to SUPPLY— 
RONWORK FORK BRIDGES. 

GALVANISED IRONWORK FOR ROOFING. 
application to the Director Gencral of Stores, India 
Office, Westminster, 8.W., and Tendors are to be left 
Tuosday, the 23rd December, 1884, after which no 
Tendor will bo received. 

J 38h 
Director Genorul of Stores. 
CHATHAM PIER. 
Tho Local Board of Health for Chatham are prepared 
to receive 
of the propoxod IRON PIER on the site of the 
existing Sun Pier, on tho Medway at Chatham, and the 
completion of the work, 

Plans and Drawings may be acen, and Specifications 
Guinea, at tho Offlce of Mesars, LAW & CHATTERTON, 
Olvil Enyinoors, 46, Queen Anne's Gate, Westminster, 

Sealed Tendors, endorsed ‘Tenders for Chatham 
Pier,” must be addressed to the Clerk, Local Board 
fnatant. 

The lowest or any Tondcr will uot necessarily be 


accepted. GEORGE WINCH 8 chains, tho whole of which {a to be constructed for a 
. 4 aa single line. 
Chatham Clerk to the Local Board. he Plans, Sections, Drawings and Specifications 


may bescen at the Officea of Mr, BaxnJamin F. FLRMYN@, 
O.E., No. 85, Dawson Street, Dublin, on and after 
Monday 24th instant. 

A Copy of the Land Plan, Lonzitudinal Scction, and 
Specification, will be supplied on payment of Five 
Guineas, with a Schedule of the Engineers’ quantitics, 
which quantities are not guaranteed, but given for the 

urpose of enabling contractors, who purchase plans, 
os to check their own quantitice by. 

Tendors, accompanied by estimates enclosed in 
sealed envelopes marked ‘Tender for Extonsion 
Works,” and addressed to the undersigned, must be 
delivered at thy Company’s Offloe, not latur than Ten 
a.m,., on Friday, the 19th Decomber next. 

The Directors do not bind themselves to accept the 
lowest or any Tender, nor will any Tender he recej ved 
except accompanied by an estimate, both on Forms to 
be supplied on application to Mr. Benjamin F. 
Flemyng’s Office. 

FRANCIS 3. ORMSBY, Secretary. 

Kingabridge Terminus, Dublin, 
16th November, 1884. 


Srd December, 144. 
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LONDON AND SOUTH-WESTERN RAILWAY 
COMPANY. 


TO CONTRACTORS AND BUILDERS. 


Tho Directors Invite 

4 tenders for such Works as 

they inay think fit to ordor within the scveral 
Districts of the Kajlway, including Repairs to the 
Company's Stations, Buildings, Bridges, House 
Proporty, &c. Tho Contracta to extend from the 
date of acceptance of the Tender to the 31st of De- 
cem bor, 1886, inclusive, 

Full particulars can be obtained at the Offices of the 
Company’s Enyineor at Waterloo, Bishopstoke, and 
Exctor Stations ie: ean where, on ond after 
Monday, the &th of December, 1884, printed copies of 
the Form of Tondur, Contract, Specification, and 
Rohedule of Prices, will be mipplied on payment of 
the sum of Two ¢iuineas for each set. 

Tenders to be delivered to mv on the form supplied, 
not later than Ton o'clock a,m.on Tuesday, the 16th of 
December, 1884. 

The Directors do not bind thomselves to accopt the 
lowest or any Tondor. 


APPOINTMENTS OPEN. 


ivil Service Commis- 
SION.—FORTHCOMING EXAMINA- 


By order, TION.—ARCHITECTURAL DRAUGHTS- 
FRED, J. MACAULAY, MAN in the Department of the Director of Engineerin 
Waterloo Bridge Station, Scoretary. and Architectural Works in the Admiralty at the H 
London, 27th Novembur, 1884, J 208 | Offioe (26—-82), 24th Lecember. 


The date spccified Ie the latest at which applications 
can be reosived. They must be made on Forms to be 
obtained, with particulars, from the SECRETARY, 
Civil Servico Commission, London, 8.W. J 284 


Le enahhtieramacsscemnicaiiiassenpatttenarancsmneannemmmmemmethd 


Blast Furnace Manager. 


WANTED, for an Iron Works in the Woast 
Cumberland District, a thoreughly experienced MAN 
accustomed to the manufacture of Beasemer pig fron, 
and speigeleisen on the most modern system of working. 
Applicant to state salary expected, and give reference 
as to qualifications.—Address, J 308, Offices of En- 
aInMERING, 85 and 36, Bedford Street, Strand, London, 
W. ° 


rune West Cumberland Iron 


and Steel Co., Limited, Workington, are RE- 
QUIRING a CHIEF ENGINEER, fully conversant 
with the onginoering of the Bessemer and Siemens 
rocesacs, and with rail and plate rolling.—Apply to 
he GENERAL MANAGER, stating salary roquired, 
previous experience, and giving references. J 306 


anted, a Works Manager, 


to Superintond the Manufacture of Traction, 
Portable, Stationary, and Marine ne Pre- 
ference will be given to one accustomed to ne and 
Locomotive work.—Apply, with testimonials, and 
stating salary required, QHARLES BURRELL and 
SONS, Limited, Engineers, Thetford. 


DARLASTON URBAN SANITARY AUTHORITY. 
SEWERAGE WORKS.—Contract No. 3. 
TO CONTRACTORS AND OTHERS. 


Tho Local Board of Darlaston acting as the Urban 
Sanitary Authority, invite . 
Y | tenders for the Construction 
of TEN MILES or thereabouts of 18 in., 15 in. 

12 in,, 10in., and # in. EARTHENWARE and CAST 
IRON PIPE SEWERS, together with all necessary 
Manholes, Flushing Chambers, and Ventilating Shafts, 
alse the CONSTRUCTION of Engine and Boiler House, 
Cottage, Tanks, Filter Beda, Drains, Carriers, Roads, 
Ejector Chambers, and other works ag shown. 

The Plans, Specification, and Detail Drawings can 
be inspected at the Offiocs of the Engineer, Mr 
Epwarp Prircaarn, 2, Storey’s Gate, Westininster, or 
B7, Waterloo Street, Birmingham, from whom Bills of 
Quantities, Forms of Tender, and other particulars 
can be obtained on payment of One Guinoa. 

Scaled Tenders, properly endorsed, to be delivered 
to the undersigned, on or beforo the 18th day of 
December, 1884. 

The Local Board do not bind themaclves to accept 
the lowest or any Tender sent in, 

By order, 
JOSEPH CORBETT, Clerk to the Local Board. 
Darlaston, 2th November, 1884. J 264 
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TO OLVIL ENGINKERS. 


THE HIGHWAYS COMMITTEE FOR THE WESTERN 
DIVISION OF THE OOUN OF SUSHEX are 
desirous of receiving zy = 

A plications for the A ppoint- 

ENT 10 the office of West Sussex COUNTY 

SURVEYOR. Candidates 
ee of Civil eee The duties will be:~— 

‘ survey, pers every county br in 
number, at present, 45), including tho he ayer & 
same, and so much of the approaches thereto as are 
liable to be red by the Rapes in which the bridges 
are y situate, once a year between Christmas 
and Lay Day, and toattend the Easter Quarter Session 
for the said Western Division, and make a written 
report to such session as to the condition of every 
county bridge, and to state in such report tho date 
when every such bridge was surveyed ; 

2. To survey, personally and make a report 
upon any county bridge, if called upon to do so by the 
Bridge Committee within whose jurisdiction such 
bridge is situate; 

3. To survey, personally, any culvert or bridge, not 
peing a county bridge, if called upon to do so by the 
Justices of the Potty Sessional Diviaion within whose 
jurisdiction such culvort or bridge is situate, and 
re eve to such justices on tho estate of such culvert or 

Ke; 

4. To survey, personally, any police station or other 
county building, if called upon to doso by tho Justices 
of the Eee Sessional Division in which such station 
or other building ia situate, and report upon the state 
thoreof either to the Justices or the Constabulary 
Committec, as he shall be directed. 

The County Surveyor will receive, annually, a re- 
taining fec of Fifty Guineas, which shall cover the 
annual surveys and reports mentioned under Duty 
No. 1, and also any surveys and reports montioned 
under Duties Nos. 2, 8, and 4; but for every special 
attendance required by the Justices, or the Brid e 
Oommittee, whother at any bridge or at Petty 
Bersiona, he shall be paid One Guinea-and-a-half, to 
cover his expenses. He will algo be paid a conimission 
of five percent. on all contracts entered into by tho 
county over £20, which aro subjected by the county to 
his control or supervision, such por centage to inolude 
and cover the preparation of plans and specifications 
and suporintendence of the work, and anything con- 
nected therewith which would be usually fnoluded in 
the five por cent. pald as remuneration for hig services 
to an architect or surveyor, 

Candidates arc requested tosend in their pplication. 
accompanied by teatimonials of recent date, indorse 
‘* Application for appouenent of West Sussex County 
Survoyor,” on or before Thursday, the llth day of 
December, 1884, to J 205 

Horsham, THOMAS BEDFORD, 

22nd November, 1884. Horsham, 
Clerk to the Committec 


W anted, a Young Man as 

Assistant Engineer and Mechanical Draughts- 
man in London Office. renee work chiefly. Must 
trace and copy rapidly and neat ? and be qualified to 
draw out Plans and Specifications of Machinery.— 
Ronly stating age, exporience, and salary required, to 
T. 2 "'b., care of Mosers. STREET & Co., 80, Combi, 





J 801 


raughtsman, Trained in 

largo ‘GENERAL ENGINERRING and Bripan 
Works, Giasaow, three years’ ENGINBERING COURS 
Guagaow UNiversity, TuigTEBN YXEARA' EXxPsrix“nce, 
including Bripexs, Roors, Structural Ironwork yen- 
erally, Ramway WorKs, QUANTITINN, SPECIFICATIONS 
and Estimatas, DESIRES a SITUATION.—Addrees, 
J 882, Offices of ENGINEERING, 85 & 80, Bedford Street, 
Strand, London, W.C. J a8u 


anted, _ Two First-Class 


Loco. DRAUGHTSMEN.—Apply, hk. & W. 
HAWTHORN, Nowcaatle-on-Tyne. J 800 


[)taughtsman Wanted ; accus- 


tomed to Marine Boilers of best class,-—State 
age, cxperionoe, and wages expected, to CENTRAL 
MARINE ENGI 


NEERING CO., Weat Hartlepool. J 326 

oung Engineer Wanted, 

who has served his time, and is desirous of 

learning Electric Light ng Ort must have 

scientific knowledge, and be a good draughtsman.— 

Apply, by letter, to J. H. HOLMES & OO., Newcastle- 
on-Tyne. J} 
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anted Immediately, a Good 
FITTER; acquainted with the fixing and 

working of saw null machinery, to goto South America 
on a two years’ ve Probst elo Terms, £8 per week, 
board and lod mB ound,— aye with testimonials, 
to A. RANSO & CO., Saw Mill Engineers, King’s 
Road, Chelgea, London. J 823 


gents Wanted,to push First- 


clagas MACHINERY OILS commanding a large 
and successful sale, Liberal commission.—Address 
BOX 201, Post Office, Liverpool. 6288 


Seeaaeeemnenennemnediaestial 


H ists of Berths Vacant or 

WANTED. See '' ENGINEERING REVIEW,” 
weekly Id.—E. & F. N. SPON, 16, Charing Crosa, 
London ; or of all News Agente. 5378 


a en 
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SITUATIONS WANTED. 


AG Engineer, M. Inst.C.E. 


with 26h years’ practioal experience in the Oon- 
struction and Maintenance of Railways and Public 
Works, is prepared to in tand ay et on above, OR 
would accept position with a COMPANY or PRIVATE 
FIRM where active business habite and professional 
knowledge would be of service ; is speciale conversant 
with American rallways ; has held high and oonfiden- 
tlal positions. First-class testimonials and references 
in England and America.— Address, O.E., Offices 
of Engixnesaine, 35 and 86, Bedford Street, Strand 
London, W.C. J 818 


A Contractors Engineer, 


having seven years’ experience, SEEKS EN- 
GAGEMENT, either at home or ab ; aocustomed 
to carrying out works, the management of men, sur- 
veying, levelling, quantities and drawing.— Address, 
E. H., Ofioes o GINAERING. J 


Dattern Maker. — Situation 


WANTED, by young man oe) Sena general 
hand, steady and industrious; excellent references.— 
Address, J. EDGAR, 27, Lower Heater Street, i oe 


must ‘be Members of the. 


Mas 


, 
1 
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Viseel 
Jingineering 


of selling 
with the und 
for a 


GOULTY, &2 een 


outright, aro 


ae uested to 
RATLEY 


‘of Good 


» Open to admit partners or desirous 
communtoate 


KIRK, PRIOK, and 
Victoria Street, London, E.C. 


GC. 4926 


artnerships, — Gentlemen 
ractioal engineers) sontos Be ge oddd esta. 


blished ee 
nicate wits u 


fide eatablishmente o 


are given and 


concerns, are 
n to admit such. 


to commu: 
orsigned, who have numerous bona 
ulr WHEATLEY WIR PRIOR, 
and GOULTY, 52, Queen Viotoria Street, London, E.0. 


0. 


ye Seige ners Sg 
Civil Engineers in practice. 


Te 

—The undersigned INVITE 
COMMUNICATIONS “from Firms, = 
standing and repute, 


Partners, 


Queen Victoria Street, London, E.O. 
ts abba shctedah andl ha 


artnershi 
and 75 
valuable s eoiallty 


having 
Tho art: 


er cent, profit.-The 

in engineers’ hand tools 
in England and on Continont) is OPEN to JO 
good connection, who could manufactu 
cle is on the market, and realising 75 per cent 


FIDENTIAL 
who are oper fo ane quali “4 
or to soll outright. saan 
WHEATLEY KIRK, PRICE and GOULTY 


» 52, 
5871 


p with Speciality 


sides manufacturers profits. No one need 


has not modern toola or 
pushing article.-Address 
5 & 86, Bedford Street, Stran 


meetin 


—An 


SEEKS EMPLOYM 


Partnerahip.— Address, 


36 and 36, 


gineer 


app! 

ered to invest 4 
. 8., OMioes of ENGINESRING 
d, London, W.O. 


Oo Engineers and Contractors. , 


, thoroughly e 

Erection of Iron Bridges Plone rahe leery pie 
in the above with a vi 

A. Z., Offices of Enarwmeme 


edford Street, Strand, London, W.C. J 837 


prictor of 


tented 
FIRM 
re same, 
who 
in 


J 810 


capital, 


Te Model Makers.—An En- 


gineer with small capital would like to JOIN a: 
established mechanical or architectural model maler 


in PARTNERSHIP.—Address, M. A. 
GINHERING, 8b and 86, Bedford Strost, Strand, 








WANTED, &o. 


Wanted Immediatel 


ING MACHINE, to take in 4 
Saat a fone teal Be 
cutting —_ rese ng lowcost prices, to 
FIELD'S STEEL FOUN 


net. 


DRY O0., Shoftield. 


Offices of Ew. 


Londen, 


J 338 


y, Plan- 
ft. high by 4 ft. 


xes ; oxtra strong for 


AD- 
J 207 


W anted, » Good Overhead 
TRAVELLING CRANE, for Hand-powoer ; 


span about 62 ft. from centre to centro of lonyitudinal 
casily handled, to lift at lonet 


rolls; light, strong 
20 tons; hook to fall 


30 ft. from beams.—Give 


full par- 


ticular and tracings to Messrs. JOHN and HENRY 
GWYNNE, 80, Cannon Street, London, E.C. 
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anted, a quantity of Steel 


RAILS, 80 and 50 Ibs. per yard, also a 3 HP, 


HORIZONTAL ENGINE, in oxchange for a 


alr of 


Horizontal Engiaes in oxoellent condition, cylinders 
n., 86 in. stroke, fly spur wheel, 12 ft. 


16 in. and 22 86 
diameter, weighin 
work.~~Address 

Worka, Wakefield. 





about 8 tons. Oan be 


a enn AST Bone neres 


aven at 
8 


EORGE ORADOCK & O0., Ro 


J 





Works. 


==. . rr r 
\ \ 7 anted, En ginecring 
Open to Rent or Purchass. State full par- 
ticulars of plant, locality, &o.—Addreas, J 881, Offices 
of ENGINRERING, 35 & 86, Bedford St., Strand. 


mete 


Hypginecring, 
or Threo Copics 


One Bhilling give 
ENGINSERING, 35 & 


L? 


n. 





86, Bedford &t. 


orate nernie nme 


— Address 


London ; or of all News Agente. 





Pimentel 


—— 


’ Wanted, 
of JANUARY 11th, 1984. 


WYLDE, 0 
, Strand, W.C. J 811 


sts of Machinery Wanted or 


on SALE. See ‘‘ENGINEKRING REVIEW,” 
weekly 1d.—E. & F. N. SPON, 16, 


wae i ee et ee 


_J 381 
Two 


fices of 





FOR SALB. 


i) 


or Sale, Stone Breaker, size 


12in. by Gin. Woight 2 tons; with Hall’s Patent 
Elastic Steel Connecting Hods.—Apply, 


0. E, HALL, 
Standard Iron Works, Washford 


» Sheffield, 5846 


ror Sale, | Half HP. Hot Air 


ENGINE ; seoond-hand.—Address, 46, Offices of 


ENGINEERING, 35 an 


London, W.0. 


ad 86, Bedford Street, Strand 


Ll 


eee eee ete J 807 
Lior Sale, by Private Treaty, 


VALUABLE RIVERSIDE ENGINE WORKS 


on the TYNE, with stone 
800 ft., where veesela can lie 
ert &. The works are in 
fitted up with the most modern 


For particula 
Solicitors, 82, 


uay, frontage 


Bea 
e alo © for ng, 
rfect order, and ae 
ntand machinery. — 
apply to WILKINSON & MARSHALL, 
rainger Street Wost, stabil 


ou 


é. bapitarty: 
es Sale, TwoNew Locomotive 


BOGIE TANK ENGINES, 
cylinders 14 in. diameter, 20 in. 


hin 8 ft. 6 in, 
roke, four wheels 


coupled, 8 ft. 9 In. diameter, and four wheeled Bogie 
box, brasa tubes, wrought- 
yres and axles, side tanks, 800 


under efor ag c 
iron w. , steel 


\ 


' , hand and steam brake ; spark arrest- 
fig chimney; saad toa frve-class specification for a 
Colonial Line end now notr .—For further par- 
tioulars apply, THE HUNSLET ENGINE 00., Leeds, 
or R. ELL COOPER, Beq.,0.E.,8, The 
Westminster. J 
itworth Lathe, 6 ft. Screw 
; ee scarce 
hoth treadie and steam : 
COMPANY, makers of Lathes (100 varletieniy Oslobsee- 
ter. — Catalogue of Lathes, also of parte, or 
rough, six stamps. a] 


_ Dec. _Dec. 5, 1884.) Soma (Surrawayt} ____—Ci«xENGINEERING X11 
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DREDGING SF SPECIALITIES, 


DREDGERS to raise up to 1,000 

Tons per hour, from any depth, 

and adapted for cutting in front, 
in centre, or at sides. 





, | | DREDGERS for River Bar, Dock, 
m ae: oe | | — Canal or Harbour Work. 
oe Gon _ LAND EXCAVATORS, for Dock, 
Canal, or Railway Cutting, to cut 
and raise up to 200 Tons per our. 






HOPPER DREDGERS, with all the most modern in- 


provements, to raise up to 1,000 Tons per hour, and carry 





their own spoil, 





il PAISLEY, N.B. x 
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HA WwEKSLHEW., WwiLD & CoO.’S 


PATENT FLANGED FLUED BOILER. 


THOUSANDS OF 
THESE BOILERS 


are now at work, large num- ne 


hers having been working at a a ee ae eS ge ee CIRCULARS FREE BY POST, 


very high pressures night and TEES SEE ae GIVING peer DETAILS. 








Which has not heen equalled 
hy any other Flued Barber in 
the Market. 


day for upwards of ten years, 
and with a success both in ists 
The ee of this Flue and 
Safety, Economy and Its provision for contraction 
Freedom from Repairs. and expansion are unrivalled. 





END VIEW LONGITUDINAL SECTION OF DOUBLE-FLUED BOILER, 


HAWKSLEY, a & — Patentees and on 


____ BRIGHTSIDE BOILER AND ENGINE WORKS, SHEFFIELD. 
JAMES HARM ER & SONS, 


ADELPHI STREET TRON WV ORKS, SALFORD, MANCHESTER, 


STEAM ENCINES, BLEACHING, FINISHING, ‘DYEING & CALICO PRINTING MACHINERY, 


WIRE MACHINERY COMPLETE PLANT FOR 
Consisting of Continuous and other Rolling Mills, L | N O L E U M MACH N E R Y 


ire Pointing Machines, Wire 1.ooms, Wire Testing Two — Four Y ae wide, 
achines, Wire Blocks, é&c. : 


BRASS COPPER Vig 


‘PATENT! 
Drying & cil 
TUBE MILLS. MACHINE 


= For Excrementitious 
 * Matter & other Materials °.2§ 
few and Compounds. — 


‘wndike, WroughtIron 
i ors 


. MACHINERY. a Figg: = oy MACHINERY IN GENERAI. 1 : 
COPPER TUBE ROUGHING LATHE. _ PATENT prytna | AND Pe “LVERISING MAG HINE. POWER WIRE (LOOM, 


FOR BRICK, TILE, & PIPE MACHINES, 
JOHN WHITEHEAD & CO. 


ALBERT Wo REZHS, PRESTON, LANOASHIFNE, 
HAVE BEEN AWARDED 


FOURTEEN PRIZES by the Royal Agricultural Society of England, 


INCLUDING THE SOCIETY'S SPECIAL SILVER MEDAL FOR SUPERIOR EXCELLENCE, 
Also Awarded the PRIZE MEDALS of the INTERNATIONAL EXHIBITIONS of LONDON, 1851, 1862, and 1874; PARIS, 1856, 1856, 1867, and 4878. 
NLUSTRATED QGATALOGUES FREE ON APPLICATION. 4907 
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EXIGE FHRASSSUNE MARINE BOLLERS. 
Best and Cheapest Means of Preventing Unequal Expansion. 


7 WEIR'S* ” _PATE NT HYDROKINETER. 


___ OVER 4,000 IN U8H, 


GLASGOW. 


MENZI¢S & BLAGBURN, Kose Sreuer, 
NBWOASTLE-ON-Trng. Ww. REID & OO., 5, 
Naw Lonvon Staset, Lonpon, E.C. A. & R. 

Loa WarTea.oo. Road, Livggroon. R. 








EL ‘WALLACE & CO., 
|| Finneston, GLASGOW, 

















Cronencnane 
“OFtane 
COCR na yy 
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MARINE, LAND, LOCOMOTIVE, AND LAUNCH BOILERS. 





RANKIN & BLACKMORE, 


ENGINEERS, GREENOCK, 


MAKERS OF RANKIN'S PATENT 


2-CYLINDER DISCONNECTING COMPOUND ENCINES 
4-Cylinder Disconnecting Triple-Expansion Engines, 


FOR PADDLE AND TWIN-SCREW STEAMERS, | = 


A 
Clear Saving 
of 
50 per cent. 
in 
Oil, Tallow, or 
Grease. 


aha one ne | arene 
fe hen ae 
LD ae = ' i © t on 
ge i iy er 4 oe 
— th ‘Tt ci i ".. : 
ee ; Meigs, ae = pak th ch : of a ar 
i order. 
The principal ads antages claimed for these Pasines ais peers with the ordinary 
d-cylinder Compound and 6 or 8 eyliuder Triple-Mxpansion Enyines, are — 





SIMPLICITY OF CONSTRUCTION, 
SUPERIOR EFFICIENCY, 4s» LESS TEAR AND WEAR. 


FULL PARTICULARS AND PRICES ON APPLICATION. 


ce 
_ 


LONDON ; 


Asente{ Mane 


For Hlustration of é-eylinde: Twin-Serew Logines, eee EXoiINgEnING of this day fortnight. 6230 





IC Nita 


Cannot get out of 


Self-acting, with two valves which are set to requisite feed by means of lock-nut, to 
ECONOMY OF FUEL, ACCESSIBILITY OF WORKING PARTS, only necessary lubricant to flow. It ceases working with the sngine, and remains.clos 


© engine commences working again, thus effecting every poasible saving. 


[De 5) 1884. 


a PPh EEN 


~ ARROL’S PATENT PORTABLE | 


68 J. WEIR, (PIYDRAULIC RIVETING MACHINES 


19, JAMAICA STREET, LAND AND MARINE 


BOILERS, 


Diets Beem Hasse /Wagon Under-Carriages, 
GIRDERS, GAS-HOLDERS, 
SHIPWORK, &c., 





| For ALL INYORMATION AND PRicssS APPLY T 
Y SOLE AGENTS, 
@ -W.F GILMER & 60. 
i ENGINEERS, 
pal lron Merchants & Contractors 
Hamburg Chambers, Quayside, 


we. |]  NEWCASTLE- ON -TYNE. 
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| WHITEHOUSE & CO.’S 


PFPATHNT 


Self-Acting Adjustable Lubricator, 
TIPTON HALL CHAIN WORKS, STAFFORDSHIRE. 


Na 
ary 
Cor AS ee 
= 
. 8 re. 
. oe 
Ls 


: 4 € ] One Month's free trial 
a allowed. 


Perfectly Clean in 
working. 





) CRORE: SEMERIE 








S1zEs, 
2 in, 24 in, 3 in, 3} in., 


4 in. 





Prices on Application. 
atin 


§. OGG, 13 Orutched Friars, E.0. 


TEE | 0,5, BROWN, 7, Exchange roe Street. 
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This Illustration represents the teeth of a Sand Blast File, highly magnified. 
dotted outline shews the shape of the teeth before being sharpened, 











MANUFACTURERS OF 


=) Lubricating Oils 


Steam Cylinders every description Of Machinery 
GLASGOW. MANCHESTER. DUNDEE. 


# . 
\ , 
RY fs 
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Used exclusively by many of the Principal Railways and 
Marine, Locomotive, and General Engineers. 
Specified in all the Indian Government 
Contracts for Files. 








actual Bling will moro than 
Tepay oxtra charge for Sharpening. 











Files so treated cut much faster, 
work more freely, and wear 














’ longer than the 
DRON & LAWSON, Oranstonhill Tool Works, GLASGOW. | hin, 
gress wrdinary kind CLAS ent far These Files may be obtained from 
aa ; ol a any Sheffield File Manufacturer, and La 
Seen Paice inno eee Societe pour l'affutage des limes, 124, Rue d'Allemange 


Prick Lists ON 
APPLIVATION. 


AS nex Paris, by specifying on orders for Files, ‘‘To be Sharpened 


by the Sand Blast.” 


APPLICATION. 


eee 








~— TILGHMAN’S PATENT SAND BLAST COMPANY, ares 6051 


HAKERS OF ALL KINDS OF MACHINE TOOLS FOR ENGINEERS, SHIPBUILDERS, &e. 
Specialities : Screwing Machines, Taps, and Hand Screwing Apparatus pias cia tes a= - eee = Bees 
TUS 





EBEXPANDERS 4460 


oe ae nh one ing gure of te aot of DUO EONS TUDE EXPANDER NEPTUNE FORGE, CHAIN, ANCHOR, ENGINE ano BOILER WORKS 


fp... WESTINGHOUSE : AIR PUMPS TOSEPH WRIGHT eo 


Upwards of 12,000 In use in all parts of the World. 


a CHEAP! SIMPLE! DURABLE! EFFECTIVE! TIPTON oxcco™ 


, i i a Occupy very little room, and work equally well for SOLE MAKERS OF 
ah AIR, VACUUM, OR WATER. BERRYMAN'S IMPROVED PATENT UNIVERSAL EXPANDING TUBULAR 


: “i, 


ee . | Two sizea for Air and Vacuum are kept in Stock, but either can he adapted so 
{| as, With 4 given pressure of steam, to compress air to any required denaty. 
‘ii a 
BRED AL Parts ane workeD To StanDARD cAUGES FEERD- \ \ A ; ER H KA l ER 











THE WELL KNOWN 


il ooo 


ine Sa WATER PUMPS, working on 1 the ¢ same system, 
Wea i» vp | are made to order. 
























Ma i Tail Ge Aanlaion ts BERRYMAN HEATER 
THE WESTINGHOUSE BRAKE COMPANY, . a 
‘ian a ‘aM 1. LIMITED, pon re INTERH EATER, 
’ 9 "banal Road, York Road, King’s Cross, London, N. : : G&S ARE Mow FirteownicuR New 
———— =— = PATENT 
iB | B SYPHON BOTTOM 
tes 8 AND OTHER IMPROVEMENTS, 
a fe SAVING 
NT iS From 15! ro 5SOPor 
= Ts 1g COALS, 
aE m2? BOILER POWER, 
MULE m WATER & LABOUR, 
PL VIS NOEELS OVER 1000 s 010 
oy im Mihtee Case = apne aan 
oe SU/TABLE 
eae een hg ete ae eee ae a ee ae 7 oo oh FOR HIGH OR Lon 
BILLINGTON & NEWTON, : SEM an comPounD 
SOLE MANUFACTURERS os a ENGINES. 


sd SOLE —— sre Al SPECIAL BEST BEST J.W2. CO(eeoerens oe 


ey CROWN CRAN k__ CHAIN 





Can 


TRAOLW MARK 


PHOSPHOR -TIN, 


PHOSPHOR BRONZE, 
PATENT FERRO MANGANESE BRONZE, 


\ABBITT’S & KINGSTON’S PATENT ANTIFRICTION METALS, Hi IN CAB] 
PLASTIC METAL AND WHITE BRONZE. 


077 





LONGPORT, STAFFORDSHIRE. sis9 | HEY HAVE NEVER BEEN SURPASSED FORSTRENGTH, UNIFORMITY of 
Agents. — Londen : HAUGHTON & CO., 110, Cannon Street, F.C. DURABILITY, 40 ARE MADE BY SPECIAL WORKMEN FROM IRON OF 
North of Europe: A. L BINGT ON & CO., St. Peter's Square, Manchester. SPECIAL QUAL(TY, PREPARED EXPRESSLY' FOR THIS COMPANY_ONLY, 


Scotland: P. & W. MACLELLAN, Trongate, Glasgow. 


are in ee ET Pa aa RTS Ra AIR TRE NR iE ESTES 
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THE STEEL GOMPY. OF SCOTLAND, [Mat eer = AL. 
E.IWEE'T'EIE. PN FOR ALL KINDA OF peer cae “wet 

(SIEMENS PROCESS). 

150, HOPE STREET, GLASGOW. Dp! 


en ee ee 








For Erioes 


ELTA yx eae INOOTS, PLATES, SHEETS, RODS, WIRE 
BTO., APPLY: 


wee PATENTEE AND MANUFACTURER— 
: A L.El SE AWD El EE Dros, 


_ MO, CANNON STREET, EONCON: 


2 a rite 


Stoel Rails, Plates, Anglos, Beame, Bars, Hoops,| HE WELDLESS STEEL TUBE COMPY,, 


Forgings, Steel Castings, Blooms, &.  ™ ICKNIELD PORT ROAD, BIRMINGHAM, 




















MANUFACTURERS OF 
BOILER TUBE 





rKiL&& WW. BEARD MORA, 


PARKHEAD IRON and STEEL FORGE and ROLLING MILLS, GLASGOW, 
CONTRACTORS TO THE ADMIRALTY AND FOREIGN AND COLONIAL GOVERNMENTS. 


FACTURERS 


STEEL PLATES, SHEETS AND BARS 


miner ® Process) and 


TRON SHEETS, PLATHS AND BARS 
FOR SHIPS, BOILERS, BRIDGES, &c¢. 





Beene ee GES, enna EI ie Actas TRONS TEE dea ETE 
ua Ce pe HC TUR WR RE NED TUR 
PATENT WELDLESS STEEL TUBES 

ni ea ple actin Ytdnon |" "Sa ate tees A 


IKON AND STEEL CRANK SHAPES OF SPECTAL MANUFACTURE, 

LEN RN AVLOK & BON, 38, Wop 
London, 11, Queen Vietoria Ae ee wid MANCTIN: Taniace Hopfte nage NO. 11 .Wilh. RUMP 6332 TRADE MARE 8427 
Noweaatle “on Tyne 2, 6 Wan KELSEY | Antwerp ..Capt. RYAN 2 


Belfast, 67, Donexell Htreot . .. AR BUTLEE | Rotterdam, WillomakadeNo.0. - Post van der BU RG&Co. 


ATTWOODS PATENT STEEL. 


ESTABLISHED 1862. 


STANNERS CLOSES STEEL C0. 


WOLSINGHAM, vid DARLINGTON, 


MANUFACTURERS OF EVERY DESCRIPTION OF 


CAST STEEL FORGINGS AND CASTINGS, 


Piston Rods, Slide Rods, Motion Bars, Orank Shafts, Propeller Shafts, Axles, Wire Billets, 
Spades « and Shovels, &o., ko. 2 ; 5288 


















& 
- \ ; 
e@ 8 





— A pene ee eee 











== ! 
eeed 





aesvegese 
Ceeeeese 


Gold Medals, Melbourne, 1881; Paris, 1878. First-Class Medals- -Paris, 1855; London, 1862. 


SHELTON BAR IRON COMPANY 


STOKE-ON-TRENT, axe 122, CANNON STREET, 
STAFFORDSHIRE LONDON, E¢ 


\ “ Fr: os 
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se Als a is i ip i a “ 
san | 4 ; ae TIES OF = 
S_ RIVETTERS 


FOR 
Ship, Locomotive, Oarriage 
Builders, and Boilermakers, 


Fixed and Portable Hydraulic 
Rivetting, Flanging, Bending, 
Forging, and Punching and 
Shearing Machines, 
HYDRAULIC PRESSURE 
PUMPS & ACCUMULATORS 


HYDRAULIC CRANES, 
shel Pressure Valves, Pack- 
ng Leathers and Moulds, &c. 


Machines made to work direct from 
Pumps, without an AeunUiatOr, if 
_Fequired 


HENRY BERRY, 


CROYDON WORKS, ay 


HUNSLET, LEEDS. 


MESSRS. LANGE & QEBHARD 
Magdeburg, German Agents. 


1M I i tf 


ANGLES, TEES 


§ ;? 








puis SCRAPEK is acknowledged by all the leading 
bugineers to be the niost dumble aud effective Seraper 
‘hat han ever been brought before thei: notice 
du Cee Ge ee ryan = iia af tubes 


W. BOAZ’S partir rao TUBE CLEANER 


ew Upto ay ae apin ain a vig apin yey a leh 


WORKS :— 29, WEST INDIA DOCK ROAD, 
LIMEHOUSE, LONDON, E. 5268 
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ESTABLISHED 1840. 


LINOLEUM -<* MACHINERY, 


it AWith P RIGS | oie. Fr, Polis Hest oe Brcias: &c. 
tT, & W. SUMMERS, late SAVORY & SON, 


SOLE AND ORIGINAL MAKERS, 
GLOUVUCHSTAR, ENGLAND. 
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HENRY POOLEY & SON. 


eS Seni eRe EE 





WwTvU F 
INTERNATIONAL a ewe nae 
EXHIBITIONS. Manchester and 
binds - + el Liverpuul - » 1867 
faandun - + e he oie a 
Paris (leas 63) 1467 PAC fee eee “i870 | 


Paria (Clase 63) ell WI Manchester and 


aplos - 

Ir ata ae ha se pe: es 
Muacaw (Gold) - 1X72 J yr 

ai uncow kd 187" S igh sua ee oe 
joudon (Ann1.) 1873 feecnl coraesalier7 


Brussels (Silver) 1876 Royal Marches. 


Brussels (Brus) 1876 yet ets 
: poul, 
aie inilg and N. Jan - 1978 
(1 Gd. 2 Blv,) 1481 Ditto ditto 16HH 
Maucheatar (Gold) Hooy Prom. Boientite industry: ls ane Jnutitute of Cornwall (Hilvar) 1881, 
You hahire ae wait Industrial Kxhihitien.-  - NE Coast Marina KEngineering, a [iver TRHI. 
Ajnaterdam Interustioual Ayricultund kK a bibitis a (1 ai hl, 3 Milves, and | Prunze) — - 1HHd 


PATENTEES AND SOLE MAKERS OF 


POOLEYS WEIGHING MACHINES 


For all Commercial, Manufacturing, Rallway, and Mining” Uses. Adapted to the Standards of all Nations. 


Works: ALBION FOUNDRY, LIVERPOOL. 


Fennell Strect, MaNOH MATER, 

Kloet Rtreat. Lownn 

Postern, and High a oh ol ‘irldgo, NEWCAMTLE-ON-TYNB. Siddala Road, Dexny 

Commercial Strevt, Newront, Mon. Albion Works, McAlplue Btreat, , Guasuow. _ ‘Ba 


Woops Ee A.TEN TX 


Steel and Iron Sleepers. |' 


TEN ac Mose eater ng THAN TIMBER. 


ein use upon many Rallways tn England 
: und the Colomes. 
The first and only Crosa Sleeper in use 
upon Enyheh Railwaya with Flat 
holtomed Ruils. 
Ample Bearing on Ballast, 
Cun be shifted without dimaye 


Always perfectly in Gange. 


















THE MOST SIMPLE AND PER.- 
FECT FASTENING. 
Narrow Gauge Ttallway, from 16 in. to 86{n., In use 
in the Cleveland and many other Mines. 


Agricultural, Portable and Light 
Passenger Railways put down complete with Rolling Stock. 








Skbh 


CHARLES WOOD, Tees Ironworks, MIDDLESBRO’. 


CHARLES WINN & CO., 


GENERAL METAL WORKERS AND ENGINEERS, 
Head OMces & Works,) BIRMINGHAM. [GRANVILLE STREET. 


IMPROVED PORTABLE SCREWING MACHINE 








—o— 
DETAILED DETAILED 
PRIDE LISTS PRICE LISTS 
APPLI bATI ON. APPL IGATI ON. 
—Oo-— * cae va wh ig =0— 





AMONG OTHERS WILL bE FOUND THE FOLLOWING ADVANTAGES : 


Jnstantaneous release of" pipe when screwed by a simple operation, thus dispensing with 
the slow return motion which has hitherto been a vexatious delay. 

A powerful self-centreing pipe holder, which will grip 2-in, tube as firmly aa }-in., without 
distorting ita shape or splitting it. 

Simplicity of the screwing arrangement, whereby the most inexperienced can screw any 
kize of tube, and to any length of threads. 

An arrangement, by which the dies are instantancously readjusted and are made self- 
centreing, 40 that accuracy and uniformity of size is assured, 


The Best Material and Workmanship is used throughout. 4216 


London Office and Pattern Rooms : 41, HOLBORN VIADUGT, E.G. 


ENGINEERING. 
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a an en a ts eee 


Contractors to Her Majesty's War Department, | 
HOT WATER BOILERS, \ 


PIPES AND CONNECTIONS. 
IRON PIPES, 


&u., FOR 


Gas & Wator 

















HOT WATER 


ANID 


“Hot Air Apparatus 


—— ERECTED COMPLETE. --— aus 


THE LARGEST AND MOST COMPLETE STOGK IN THE TRADE. 


Catalogue (rats. Lllustrated Price Book, 5th Edition, Price Ts. 


DOUBLE HELICAL TOOTH WHEELS. 


level or Spur Gear fiom Bin, to wot diaiiete 


MATIC DbY ee AT MAC LENE ie 
ADVANTAGES over ORDINARY GEAKING, 


Stronger Tooth. 
More Bearing Surface on Tooth. 
Less Pressure on Collar of 
Journals. 
Free from Jerks 
and Backlash. 
More Tecth 
Gear. 
Smoother Work- 
, CE Inge. Fwy 
\ fa, Greater durability 






in 


TOV ae 


ARTESIAN WELL ENGINEERS, 
100, BUNHILL ROW, LONDON. 
“Abyssinian” Tube Wells. 
REGISTERING TURNSTILES. 


THE TUBULAR PILE, 
* For Bridge and Pier Building, &c., 





6074 
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“LANCASTER” 


onaiate dn dhe LOOK TTC . ALVE at theartflee 
a QUICK THILKAL KOK FW anotion, wer kowd by thie te mi ‘Dhiin Vinlve Se 


af th diachwrge pb pain comes thou 


ue Hpeciality of the " Tateawter’ Steam Trap eet a A eh ate 
Yue me Liod, Mad bait Juvse 


with 


CANNOT, RTC te the meet Thoda very promyl on ite tnasaicnts for opaatay and clomiug the an alge pipes, And the worklag 
parla area VELY RIN PILE and BASIE Y RX AMINED) Tl nln aw te ae afety Valve, ae any cace@ive prommure iaceaty agulnat the 
baa ¢ these cmediac Valve woukl by sirtue of the Ql PORN ENS pone te SCREW NIEERKAD, aks men Phieeiat those Btawias 
Vraps were siuployed for deadning the stewns paopew With whieh fb tewtes) Me A WA ae ‘e Co mw Beard Mamet Co ae wittun mt the 
recent enenenvig wil Motil Trades Raditution ol tha Aggris altarak “all, Vutide ey onetedd wit hat AILS anid 
EFVMICTENCY, one of tha trape be Baa specially put te ae mans a Ree voy bees da taba die min w clas He valle tin! by thie Whew 
A aes Kp paratioeatt wled te the atanma supply Pipes Phrase PTiays ut the autos cottinetion were connected with STRETING 

Ine diffhaeat parts of (hie Hall, and they as well at the ae ne aa at Mesure liners ntti, were ti aol UNINTER- 

WL PED. Y during the whole those of (he Radilition, and pave ENTIRE sATIRFACTION (Hi g@od) 


DD. EK. OLARE ET, M.1I.0.£EI. 


LANCASTER AND TONGE, 4386 
_Enginasra and Brassfonnders PENDLETON, near MANCHESTER, Patantoes and Solo Makers 


Received PRIZE MEDAL at the Smoko Abatemont Exhibition, Bouth Kensington, London. 


PRO CTORNR’S 


, (Patent Mechanical Stoker 


BUFFER SPRINGS & BUFFERS 
ENTIRELY DISPENSED WITH. 


WORKS NOISELESSLY. 


Will apply the Stoksr for Two 
Months upon sae 


Over 1090 Boilers or 200 Furnaces 
have been eure lied with these 
rer 
Over 200 Machine. now working on 
the Continent. 








The Simplost, Cheapest, rnd most Efficient in the 
arkut. 
Will guarantee to produce more Steam with less 
Coal than can be done » hand firiny. 
No drilling of the Boiler to tix it; the bolts that hold 
the ordinary front are waed to tix the Stoker. 


PATEN TEE & MAKER, 





Mtr Als. 
wn cm, 


: . 
TI REO, 


J at 
HAMMERTION IRON WORKS, BURNLEY, LANCASHIRE, oc 
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he PATENT ANHYDROUS LEATHER Co., Portsmouth. CHARLES FRANCIS, SON & Co. 


“orgovernmevt. hort Out Strap Butts CEMENT MANUFACTURERS 
Sou PATENTEES Home and Export WEST MEDINA MILLS, NEWPORT, ISLE OF > WIGHT, 
Offices :—17, a reteanan he pa London: a. (Established epee of 60 years. 
Portland Ce 


WATERPROOF PUMP ment T 
BUTTS, &C. And extensively used 10 the eater Spi Bb Forta aud other lange wwertakings, both for the 


’ Home aud nearly every Foreign Government. 


[AN BRA CrCReiS or 


HYDROUS LEATHER ge 





iipeetaiaeeey N.B AM Wat { Paclodinnly sdajisd tar uve iframe bce ty wh eterna tred, such 
it artioular or rey where W such as 
OTTON ‘BELTING. : © Goods aru stanpod’ abt the Break sacar at Aldariey said the Digue at Cher WE, where mere gle eg ra been used. 
‘ATHER HOSE, = w our Rogistered Trade Dusun: A. J. ALDRICH, 15, Talbot Place. 
: _ Mark, without which Corn: a Ceo Bw HERS, 20, Winthrop Street, 
rectly Waterproof. § B uone are genuine. Heurast : CLOTWORTHY & UO. 84, 86, and 42, Tomb Street, 





AGENTS { ScoTLanp: CURRIK, #00, 27, Wellington Street, G 


sin Driving  Belte q Prymouti: A. G BEY, Weatle tores, Sutton 
OHA 


100t Cross Joints, any 
th, and to transmi 
required HP, 


(en a PERG RS aA AEOAE GG 
Eugcruic ExitsItion,—This Belting was at work ‘i the Roy al Aquarium, tranmnitting up: to 1380 HP. 


BESSEMER STEEL RAILS from 10 to 84 Ibs, per yard, 


STEEL AND IRON FISH-PLATES 
PATENT FLEXIBLE, CLIP, ANGLE, AND OTHER SECTIONS. 
—— ROLLED STEEL SLEEPERS. — 


STEEL TRAM RAILS, A SPECIALITY, 


STEEL ANGLES, TEES, CHANNELS, 
BULBS, and BARS of other SECTIONS, 


For Shipbuilding and Conatructive purposes. 
Guaranteed, if required, to stand the Admiralty or Lloyds’ Tests. 
BTHHI, CASTINGS OF ALL DESCRIPTION B. 


LONDON: 3, VICTORIA ST., WESTMINSTER ABBEY,S.W. 
(Tiras Messrs. THOMSON & BROWNING, Agents. 


EaTABLISHED 1860, 


Prices and Testimonial 


et eee Medal, Houten, 18 185). 
Seas own Highest Awan, Bos aa WT. Hoapeaux: J. L, BOYSON, 87, Rue Saint-Remal. 4906 Daas 




















MANCHESTER: 27, CORPORATION STREET, 


eae ate 


Mossrs. BARNINGHAM BROTHERS, Agents. 


te an oe PATENT VOLUTED FRESHWATER CONDENSERS 
OHN & JOSEPH HUGHES, | ee ee ain 
(Estab. pases Dealers in Metals and Manufacturers or a ) SURFACE CONDENSERS 


FOR ENCINES, REFRICERATORS, BREWERS, &c. 


SM ALBERT AND 8KXT IN Uh MAKBKET 


a): Made enthrely us one ere SEpe . ithe. » TOGETHER, 
ith GuneMedal Pit 












a 

2 Gallons te “uation Gallons Iimonatons 

° A Diu Height per ae Din detyht 
rE) 1 )06o Tom by vrs fu. BOUU ' » ban by Bho an, 
TH) Z fhan by : _ aus) 6 it a He by vata, 


i 
LONDON 
HW Sans ois’ OM Wiis bb 


ALSO 








a4 hy ge 
Thin quantity is guaranteed pike: tly ol wnd iit i drink at oxrit, 
STINGS IK BRASS, GUN METAL. AND PHOSPHOR BRONZE, ae SUPE xc BOON 
Mill Bisdacs, Railway Wagon Brasses, &C. 4037 i | ooh ee. a Bil : wv Coppersmiths und Sole BROV 
ALBION METAL WORKS, WOODCOCK STREET, BIRMINGHAM. | : JAMES STREET and DEVONPORT sneer 





-~- Telephone No. 6807. —— b8U8 
Feed Water Heaters made on the same principle. _ 


—— — eee en wee ee —— —_ —_— 





DOUBLE 
CYLINDER 






IMPROVED PORTABLE dexed ENGINES. Tagen aaonroam 
ance OO gh a AT gl ANA 





a tur a ut “~ at sc atest hat tm et iat ied rn eat ; ~s H a <n SEE EH “= “| CLEVEL ANU Twi5t n 
Vngine that plessed moan sell om “thas Wetutivi in saylng that I ueone af the bent ot | CG : - : CLEVELAND, OHMIC, 
ite kind aver dutecdbus are thida colon eer es 
Bhi WM Nas vicin, blake ulaly MM A, QUIN, Bhianager "| | \\ I \i 
Ww. ME. MEL VIL LE, LL LE 
ENGINEER AND IRONFOUNDER, 4902 wTrweis xr DAIL. i. S. 
.! - INOLAIRTOWN FOUNDRY, 
* SINO KIRKOALDY.|} QM LIG, SONNENTEH AT, & Co., 
Sa SR TTR EIT a IS TR PN EP CNG PR re SOLE AGENTS FOR 
SMITHFIELD CATTLE SHOW, STAND No. 32, DOWNSTAIRS. The Genuine American “Cleveland” Twist Drills, Whiton’s Lathe and Drill Ohuoks, ‘ Tanite” Solid Emery 


Wheels and Gunders, Shape ed Diamonds for truing Chilled Iron Rolls, &e. ; Christoffel 8 Patent Elhptic Boiler 


VM. FOSTER and Co., Limited, Tubo Sorapers ; Bilver & Deming s ce Sanne . eae iain unrivalled Lightning " Sorewing pate 
WE LU NGTON FOUNDRY, LINCOLN. lags nis Care ne ee renee 


PATENT EXPANDING MANDRELS 


puis MANDREL is bolted to a Lathe Face Plate, and the work, such as pulleys, can bo 
secured on it and removed when finished, without carry lug the Mandrél 


Driving work on Mandrels and the consequent breakagea are avoided. 


EXPANDING MANDRELS 


have been In ialel use for Two years, 


w LATHES, MILLING & WHEEL- 
CUTTING MACHINES. 


Sizes, to hold from 4 in. to 6 an. 


——~- 10 :—— 


Used at the Royal Arsenal, Woolwich, and by many Machine and Tool Makers, 


H. B. BARLOW & Cco., ENGINEERS, 


Cornbrook Works, Manchester. ca: 







HORIZONTAL & ‘ae 


FIXED ENGINES 


Bollers of All Kinds, 
THRASHING MACHINES, 


a SAW BENCHES, 8, 
} . 0 SECOND - HAND ENGINES, 


CATALOGUES & PARTICULARS 
ON APPLICATION. 4448 
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* Helvetia” Leather Belting & Laces, 
LEATHER FIRE HOSE, 
Pump and Hydraulic Leathers, &c. 


> 
& 


ae 


— = 


FRED™ ¥ M. “MEAD & “CO. S 
PATENT “HAGLE” 


STEAM PACKING. 


Self-Lubricating, durable, and of low price, tae iad 
motives, Steam Hammers, Mining Pumps, &o 


Office : 65, Watling Street, 
Works: Kenninaton Roan, Lonvon, 8.EF. 
AND at Pinuapsbruta, U.8.A. 8880 


EMERY AND 
EMERY CLOTH 


Manufacturod by 


ACTON & BORMAN 


18 UNSURPASSABLE. 5089 
72, BHOH LANE, LONDON. 








SHARPLE'S IMPROVED 
HICH SPEED AUTOMATICALLY-COVERNED ENCINES 
From 4 to 250-Horse Power. 


td 
or prices and particulars, apply to 


HENRY COLEY, Mansion House Chambers, 


11, QUEEN VICTORIA STREET, EC, 1903 


JOHN BEATSON & SON, 
ST. MARY'S GATE, DERBY. 











ie. 





SKRUN and STEEL RAILS, of al) sections, frum 10 )be. to 86 lie 
per yard—new part mer slightly defentive, or second-hand ; 
with Fish-plates, Bal ute, © , Bplkes, and Points 
oad Orossings to matoh, isi required. 

Hteal and Iron Wire Ropes, locomotive Enginas, &o., &o. 

a3} ue Plates, Kheets, &c. Bteel of all kinds. Pig Iron of al) 


Dulivered at all Rallway Stations and Porta in Great Britain, 


ROBERT MIDDLETON, 


Sheepscar Foundry, LEEDS, 


RUCCKHAOR TO 
Messrs. John Bingley & Co., Harper St., Leeds. 
Bingloy's “Bpooial " 


PACKING PRESS 


For ainall warchotse, 


WILL STAND ON ANY FLOOR. 





PACKING & BALING 
PRESSES 


Of various izes in Stock, 





anes 


SCREW PRESSES 
Of every description. 


Hydraulic Presses for Finishers, Leathcr Dressers, 
Wool, Cotton, and Hay Packera, Tobuceo Manutfac. 
turors, Hrewers, Papor Makers, Printera, Wheela and 
Axloa, ‘Oliveand Castor Oil, Stearine, Tar Dintillors, é&e. 
Hydraulic Pumps for Hand, Bolt, or Steain ower 
Hydraulic Leathers of all aizes, Holsta, Lifts. 6128 


Soutz LONDON AGENTS: 
Messrs, Ji D. BROWN & 00., 49, Fenchurch 8t »B.0, 








TANNERS & MANUFACTURERS OF 


LEATHER MACHINE BANDS, HOSE PIPES, 
WATERPROOF PUMP LEATHER, 


AND ALL LEATHER ARTICLES FOR ENGINEERS’ USE. 
LONG LANE, SOUTHWARK, LONDON. 


pee cme ee 


f016 


LERo-s 
roshieiian PATENT NON-CONDUCTING COMPOSITION 


For COATING BOILERS, STEAM PIPVKS, and other Steam 
Heated Surfaces. To prevent the radiation of heat, save fuel, 
increase the power of steam, and keep the atokeholo and 
enginv-room cool. IT WIL L AT ONGE SHOW A LEAK, 
II CANNOT CATOH OR COMMUNICATE FIRE Used by 
Se 31M. Government in the Dock Yards, &., &c. Three Hollera 
covered with this composition, will do the work of four not 
covered. May be seon whero it has been in uso for twelve 

and fifteen yoars. Eutimates given. finds 


F. LEROY & CO., 


Gray 8t., near Philpot St., Commercial Road, LONDON, E. 
Griffith Street, Lower Broughton, prance: and South Shore Road, Gstestiens: on- rayne 


a ee ween — 





a ae 




















nn ee 





Ww. BER EE ZT LDYD’sS 


FOSSIL MEAL COMPOSITION 


(NON-CONDUCTING MATERIAL) 


FOR COVERING BOILERS & STEAM PIPES. 


Brought out in 1879 ; used already by many thousands of ateam users all over the world, 
TWO MEDALS AT AMSTE RDAM EXHIBITION. According to tests made by Mr 1) 
K. Clark, the eminent testing engineer, one cewt. of Fowndl Meal Composition apphed to 
Steam Pipes which are exposed to the weather, and working day and night all the yeur 
round, will save 16 to 20 tons of best Welsh Stearn Con! Used in Jurpyo quantities by 
Hi. M.'« Government in the Dockvarda, &¢., after RECENT trial in competition with all 
other Coverings used hitherto. Hee Report of Trial in issue of Sept. Zist, 1483, 


A. HAACKE & CO., 2! }IME,STREET, LONDON, E.C. 


72, REGENT ROAD, LIVERPOOL. 


Sore AuKxnts :-- For South Wales and Monmouth: W, H. CULLEN, 2, Gordon Road, Roath, Cardiff, 
For Scotland: GEORGE BLAIR, 88, Queen Stre ut, "Gluxgow h2ha 


KEENAN’ S esa 
C, 
PATENT rey ne sti ta 


MARK ib Et 

NON-CONDUCTING 

PAPIER MACHE aan 
MAT &THEW KEENAN, 


aathor or Wot, and 18 the 

only effective non-conductor, 

SOLE MANUFACTURE us 
ARMACH WORKS, TREDEGAR ROAD, NORTH BOW, LONBON, Een 


It adheres to vossela of ovory 


and 








For covering Steam and 
Liquor Boilers, Steam Ooppers 
Pipes, &c. 





rd and iD avery position, 
without any external castings, 


ercees | een ==. ———— —— 


BINNEY & SON, 


Uae STREET, le ROAD, LONDON, E.C. 
50, West Howard Btret, ENGINE PACKING, 





GLASGOW. 

63, Broad Street, ENGINE OILS, 
BIRMINGHAM. COTTON WASTE. 
22, Wellington Street, COTTON BELTING. 

LEEDS 
OITY DEPOT-- ENAMELLED GAUGE 


62, Queen Victoria Stroet, 
LONDON, E.C. 


Prices on ai eiae 


: GLASSES, 
Shipping or rane 2 promptly attended to. 


JOHN OAKEY & SONS, 


GENUINE EMERY, HIGHEST AWARD 

EMERY CLOTH, _ Philadelphia, 1876. 

Wellington Mills, GLASS PAPER, 
LONDON, 8.5, BLACK LEAD, &c. 





4800 





5206 













ete 


<\ WEBB & SON, SON, 


Y\. TANNERS, CURRIERS, 
Fellmongers, 
GLOVE AND GAITER 
Leather Dressers, 





. 
eon 


Combs Tannery, Stowmarket. 


Price Lists and Terms on application 


TUCK’S PATENT PACKING 


For Btenm Enginos, India-Rubber Valves, &o 
TRADK MARR, 


TUCK & CO., LIMITED 
Bey to call attention to thi 
annexed “Trade Mark," whict 
in future will appear  upot 
eh langth of TUCK NH PATEN' 
MS PACKING, ap alav upon thi 

OW) Valves (guarantasd = quality) 
Bhiest India- Rubber Buffer 


Contractors to the 
Admiralty. 

RODE 

LONDON : lis, Cannon 8t,, FC LiIveRPoou : 42, CHAPRL 

KT. CARDIFP : 108, Rom Docks. Worse: LAMBETH 


seoony BELDAM'S 


PATENT 


Metallic 


ENGINE 
PACKING 


Is the Beat, and 
Is applicable for 
very high Steam 
and Hydraulic 
Pressures 


BELDAM PACKING & RUBBER CO.. 


77, Gracechurch 8t., London, E.C. 44x 


-1PETER M°INTOSH AND SONS 


120b, Stockwell Street, Glasgow, 
(ERTABLISHRD D821), 


TANNERS AND CURRIERS. 


Manwulacturom of Leather Rtrap 
qe ahd Pare Fuyiue Howe Pipes 
ump Hutte, Hydrenlie Leathers, 
Hids Ropes, Hand Leathers aud 
Apron Hidea, all kindeof Loather 

for Mechanical Purposes, & 

















Carriage peli on home ardeara 
parm, Over ab Kxport onlerea delivered 
MN iit iree at abippisig prt. 





List of Prices ani sae ph on 
wp plrention Pa 
















Tanner & Cueerer, 
SOWERBY BRIDGE, 


ENGLAND, = dino 
Mauutactuseraf IMPROV EL 


SQUARE LEATHER 
ROPES, 


rice % 


Copper Wire Sewn on 
wolth Bridle Banda, fur 
Vrottatele Porvcatans Voor 
Harte Worn Piped oo mead 
awn RENGLE RELTING, 
Howe, Hotes and Poplag Best Curried 
hulu Bhort Cut Atrat Fatt ¢ 


Cuarrid:* ou Hoye Oreara cba 


Teli griphice Adedreas 


Sauerbyh radi Ratios d Prices ov nitaciet ioe 
aaa 


IMPROVED HAND-WORKING TAPS 


JOHN H. WIDDOWSON 


(16 vente Manager at Sir Joseph 
‘tworth’s and Co.) 
ENGINEER, ena of Scrowing Apparatus 
Working and Machine Taps, &e, to Whitworth'a 
Rtandard Threads and Sizos, 


Britannia Works, Ordgall Lane, Salford, 
MANCHESTER. 5147 


Lists Fram ON APPLICATION. 





Pricn 





9 | HODGKINSON & CO., LIMITED, 


MAKERS OF 





Evory daorigiten of MACHETE OHAIN to 0 Samy 
ORDSALL PATENT CHAIN WORKS, MANCHESTER 


a 


nr ot EE NY eh ee ee eee 





HEALTH E EXHIBITION. 


RB rrr 


DOULTON & CO. 


HAVE BEEN AWARDED 


THIRTY MEDALS, 


OF WHICH 


TEN are GOLD, 


FOR THEIR 


VARIOUS: MANUFACTURES. 


RBG 








REDVGADYD LYHRICASS OF WEE 


ALLEN PATENT GOVERNOR 
@& FOR STEAM ENGINES, 


0. 














trady Mark 


HIS GOVERNOR developes the Urmost Powern, gives 
of Srexp under varying loads, and 


Deen aiaineiall 


UNIFORMITY 
EvonoMISER Fun. 


us. 
+ ua. 
‘(iw 


BOL, Kk PROPRIETORS :— 


WHITLEY PARTN ERS, 


RAILWAY WORKS, «3K6 
1 ot, FITIN SLL ROA D, Teck DS. 


—_ ENGINEERING COMPANY, LIMITED, 


(Late FLETCHER, JENNINGS & CO.) 
ENGINEERS & BOLLER MATKIERS, 
LOWCA ENGINE WORKS, WHITEHAVEN, 


——-— MAKERS OF 


LOCOMOTIVE TANK ENGINES 


Of all Sisos and Gauges, from 18 inches. 


WINDING & HAULING ENGINES, PUMPING ENCINES, 


ROLLING MILL AND STATIONARY ENGINES OF ALL KINDS, 
BLOWING HNGIN ES, 


AIR COMPRESSORS, VENTILATING FANS, COAL CRUSHING MACHINES, SCREENS, 
ELEVATORS, HEAD PULLEYS, AND ALL KINDS OF COLLIERY PLANT, 


STrHAM BOILERS rN rEROnN ax °C EET. 


Telegraphic Addrens :- "Lowen, Whitehaven,’ _ ON 


HARTLEY & SUGDEN, LIMITED, 


ATLAS acid 


HALIFAX, 


MAKERS OF 


Vertical Multitubular 


STEAM BOILERS 


ALAO 


ORDINARY VERTICAL BOILERS, 


cone: I ————— 


HOT WATER BOILERS 


(WELDED AND RIVETTED), 
HOT WATER VALVES, 
SLOW COMPU ST LON STOVES. 














aa > 
No 
i hi 
4 
‘ce 


apn al 
: iat: 





HIGHEST AWARDS a ALL THE E PRINOIPAL EXHIBITIONS. 


nmoenor QED 





Priced HWustrated Catalogues (ree on application, 4048 


ENGINEERING. 
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Side et iad 


ee 55 ee, 


" STANDARD” STEAN BOILING NOZZLE 


FOR 
HEATING OR BOILING BY STEAM. 


The objectionable noise when boiling by ateam is entirely done 
ne with, and the liquor Hoated . - ; _— if Ny 7 
oiled QUICKLY, ECONOMI. — a5 ae on a 
CALLY, and SILENTLY, ,— ae. - -——_ ee Vas 
2: 1 YW 2 8  é4in. pipe 
a 60/- 6B/- 100/- 190/- 176/= 280/« 
Numanous Taartwonta.a. 4901 


PICKING, HOPKINS & CO. 


BOW, W, LONDON, E. _ 


|SCHIELE’S | 







=o 





Qe ES Eee 


PATENT FANS. 


All recent Improvements perfected. 
BLOWING FANS. 


For Smiths’ Fires and Cupolas, Drying Yarn, Grain, and other sub. 
stances ; increasing draught in flues; Forcing Fresh Air, &c. 


EXHAUSTING FANS. 


For Ventilation of Mills, Grinding Rooms and Sewers; for Drawing 

off Dust, Stive and Foul Air. For Condensing Fumos ‘and Noxious 

; Vapours, and for Drying Substanoesa by hot or oold alr. <A special 

arrangement for Ship Ventilation, with combined Kngine. Suitable 

Knginew to drive all sizer, All sizes kept in stook. Full particulars 
for any process on application. 


COLLIERY VENTILATION. 
A special department. Fans and Engines for from 10,000 to 
850,000 cubic feot of air per minute. 5210 


The Sole Makers and Proprietors of the above Fans, and of Schiele’'s Patent 
Turbine Water Wheels, are: 


C. SCHIELE & GO. The Union Encineerine Co.,) 


__ 2, OLARENOE BUILDINGS, BOOTH ST.. MANOHESTER.  __ 


Awarded First-Class Certificate & Gold Medal at the Calcutta International Exhibition, 1884. 


GEO. CRADOOE & Co., 
WIRE ROPE WORKS, WAKEFIELD 
Makers of all Descriptions of ROUND and PLAT STEEL and IRON WIRE ROPES 


CONTRACTORS TO THE ADMIRALTY 





Fk: 





» u 
yw Ny 








SOLE MANUFACTURERS OF 


LANG'S PATENT WIRE ROPE 


WHEN NEW. 





ORDINARY OR OLD CONSTRUCTION 


WHEN NEW. 





ded Royal Agricultural Society’ 8 SILVER MEDAL, 1883. 


Award 





PRIZE MEDALS recelved from every Exhibition at which our Machinery has been Exhibited, fle: 


LONDON, 1851; PARIS, 1855; SOCIETY OF ARTS, 1855; LONDON, 1862; DUBLIN, 1865. 
—~—~—(-)—__— 


WILLIAM MUIR & Co., 


BRITANNIA WORKS, SHERBOURNE ST., MANCHESTER, ENGLAND, 


MANUFACTURERS OF 
Special Brass Finishers’ Lathes, with Capstan 
ts aud Guide Screw Chasing arranyetment. 

Foot Lathes, 6 in. to 121n, contros, Single, Double, 
or Four 2 atens Tread|los. 

Power Lathes, bin. to72in, centres, all descriptions 

Hanson's Flanging Machines, for Flanging 
Kings of Boiler Flues. 

MacColl’s Patent Riveting Machines. 
Jordan's Patent Multiple Drilling Ma- 
chines, for Koller Sholl@ and Boiler Flue Rings. 
Punching and Shearing Machines, all sizes 

and descriptions, 
Plate Hd 


VHD HOLLOW MAN- 


MDUIR’S IMP 
ES, various sizes, with Capstan or 


DREL LAT 
Turret Reste. 
MUIR’S PATENT PROFILE MILLING 
MACHINES, Vertical and Horlzontal, of the 
niost magaive construction, for Marine, Locomotive, 

and General Engineers. 

ALFRED MUIR’S PATHNT MILLING 
CUTTERS and REAMERS, warranted to pro- 
duce more work in less tlie than any other Cutters. 

ALFRED MUIR’S PATENT OVAL HOLE 
and CIRCULAR HOLE BORING MA- 
CHINE, for Boiler-plates, &o, 


e Planing Machines. 
bec: eae for Rifled Oranence: 
HURE’S PATENT UNIVERSAL MILLING | Armour Plates and Small Arm 

ACHINES, with two Spindles—one to work | Special Machinery tor Sewing Machine 

Pasig, and the other Horizontally. | akers. 

W. M. & Co. have in their extensive STOCK ROOMS (at Manchoster only) various sizes and descriptions of 

Lathes, Planing, Shaping, Drilling, Slotting, and Whoel-outting Machines, Single Grindstone Troughs, and 
Double Grindstone Troughs upon their Patent Princip &, 4602 


LONDON ADDRESS :--2, WALBROOE, H.C. 


_Dre. c. §, 1884.1 _ ENGINEERING. XX1_ 
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ae sr Gold id Medals, Meta ade International Health ‘Exhibition, 1884, THE a GOSLING ” ‘IMPROVED PATENT 


FRESH WATER FROM SEAWATER. FUEL ECONOMISER 


Sizes 100 to 15, 000 gallons (68, 000 litres) per day. 
Normandy’s Improved Patent Condensers, guaranteed to yield, per 1 ton of coal, 23 FOR CORNISH, LANCASHIRE, OR ANY HORIZONTAL FLUED BOILERS 
tons, or 6100 gallons, of Fresh Water, which as it flows from the a apparatus, is clear, cold, WITH OR WITHOUT: GALLOWAY ‘TURES. 
bright-lookin;:, agreeable, and equal in taste and appearance to the best river water. 
ormandy's Improved Patent Condensers for Steamers will produce water of above t Boil 
quality when worked with the Greasy Steam from the Main Boilers, and at same time also Simple— Easily Applied—No Fixing Whatever—No Alter arr We fe Ol 
eupply Freah Water for hiaghal thege ce to replace that distilled and otherwise lost, |——Requires no iki ied Ihabour to Apply it— Automat ae IT U8 AAC a 
thus avoiding the ¢ trouble due to the accumulation of Sca/e in the Bollere, | LMproves the Draught-—Utilizes the Heat in the Proper Placc—Is § 
and of preparing steam specially for distilling. Excellent Smoke Burner—Cannot get out of Order—Substauntial az 
The Actual Preduation of Fresh Water is equal to, or 76, or 126, or 156 per cent. more than Thoroughly Efficient. 
the Boller 8team ooneumed by above Condensers, depending on kind of Condenser selected. ss 
Over 180 of Normandy's Condensers have been supplied to Her ete annie and over Tut GOSLING ECONOMISER GReaTLY INCREASES THE POWER OF THE BOILE 
900 to the German, Danish, Russian, Portuguese, beat Dutch rkish, Brazilian, |STzAM Users, THEREFORKF, WHO CONTEMPLATK PUTTING IN NEW BolLexs sirou 
Chilian, Ja ese, and Argentine Governments. The vale: Mail Steam Packet Company, OBTAIN PARTICULARS OF THIN INVENTION BEFORE BOING NO, 
the Allan Royal Mail Steamers, the Cunard Royal Mail Steamers, and many others for a ace eae a 


eemitisrenns: 











ships, and on land in various parts of the world. Apply to 5120 For Pricca, Testimonials, Oficial Reports, dr., d., wee y to 


A. NORMANDY, Custom House a == london, t ROBERT GOSLING & COO 





HATTON COURT, IPSWICH, ENGLAND. 


MARINE ENGINEERS. ——= FOREIGN AGENTS WANTED, =— ae 


M‘Arthur’s Improved UNIVERSAL 


BORING MACHINES are the Best in 

the Market for Boring Marine Engine 

fd gs ala oon ate. are ud- uy 

and Stud eo Shades in eines ee a: ENE TE 
= sult Peauirements. 


dbase tpi ib _ Steel Weldless Tires 


adn, Tionmzonte aan Driva, anid all kinds of 


Engineors’ and Shipbuilders’ Plant. AXLES, SPRINGS AND RAILWAY PLANT, 


A. Waki &SON,| SPECIAL GUARANTEED SPRING STEEL 














For Railway, Lovomotave, Cariage and Wagon, and also for Road Van, Dray and Lurry, &c., Springs, 


ee, ESTABLISHED 1850. manchester, vo. |PLANISHED STEEL BARS FOR SH ARTIN 
W. EU RN ESS & C O STREL SHOVEL AND PLOUGH PLATES, STEEL SHEETS, 
*9/Wlating and Screen Bars, &e 
Naw Mill oli os Machinists, BESSEMER ROUNDS, ROLLER BARS AND STEEL FORGINGS, 


MAREHS OF EVERY DESCRIPTION Licht Rawls for Pit, Colliery and Quarry Wor k, Traw Uys, We., 


= woes SHEFFIELD. . 
res ae = LONDON OFFICE: 1, QUEEN VICTORIA STREET, E. 


wo! sel oe a ” SS a 
i Ay i) WORKING Mn, |AITKEN, Mc.NEIL and CO., Engineer; 
ee Colonial Iron Works, Helen Street, Govan, GLASGOW. 








(lustrated Catalogues on 


Ts aT . mr ENT — application. MAKERS OF MANULACTURBRS 01 
GLOBE IRON WORKS, BANKHALL, CANADA DOCK, LIVERPOOL. THOMSON & BLACK’S SUGAR CAN 
__LONDON | OFFICE: 19 19, _WALBROOK, 00K, CANNON STREET. E.C. wn pale a as 
3 FIVE-ROLLER [eoommmnnm Be 3 MILLS 
- 


=) STEAM ENGINE 
CANE ‘ane Breen: ~)} = STEAM BOILER 


NEWTON HEATH, - my ee i 

























ee nae vc 7 MILL, a4 B9 WATER WHEEL 
SS : ai WHICH \\o 

mene an |b | extracts (ESS TRIPLE EFFET, 

eee tae 77oFvuice eee ee 

B () I L, h Rv fi an | | crow am CENTRIFUGALS, 

_ | SE icemiia, |SUGAR CANE... .... Tn nF tor Sar Patan 

~ FEATURES — — | SILVER GEDA WELBOGENE TOOT 

DURABILITY, Wi Guten Enid 

ACCESSIBILITY, Va aa on Ms St 
ECONOMY OF - JOHN SPENCER, 

diesccu Cre ree 

NO BRICKWORK REQUIRED 


ROBERT HARVEY & COMPY. 


(Late 1) Coon & Co ) 











Pr rice listo on n applicatvon, 


LONDON OFFICE :— COLONIAL ENCINEERS, STEAN 
WW. FE. COTT, Park Grove Iron Works HAMMERS, 
79%, GRACECHUROH STREET, E.C. GLASGOw, Shipluilders’ and Bortermakers! Too 


——— (mee Makers of 


VARIOUS SIZES IN STOCK AND {@eas 
PROGRESS. 5080 


PATENT STEAM & HYDRAULIC 
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canes 


P I P E P GEORGE MACLELLAN & C0, ar sano a, trea 2 oma 


MANCHESTER—12, LANCASTER AVENUE. 
GLASGOW RUBBER WORKS, GLASGOW. | & | 





LIVERPOOL—27, WATER STREET. 6081 
SUNDERLAND—6, Tavistock Place, Borough Rd. 


a a ee 





“worrce. | oR ee 


DRIVING PULLEYS 





RIGHARDS & Co, 


Vy CILOHES : 


ABERDEEN, Ver’ JW = 7\ Sa 
ARE THE X tf ii \\' F StS MN 
Original and Sole Makers 





OF THE 


CELEBRATED HOWELL & OO, ,SeRETaT SHEFFIELD, 


Manufacturors of all kinds of Manufacturers of all kinds of 
aa ih ht Iron, Lap-welded 


Blister, Shear, Spring _ pies aaa ee ee 
ee wa §! aE he utt-welded TUBES 
Vaucher Hose errs ST Ries eee a a aiiiiaeaih Se fee =n "A every description. 
—— oes _ FILES, SAWS, &c. AEN irae Oren as | se FITTINGS, &c, Also 
Schade iad oO ee PATENT oes METAL AND CAST STEEL TUBES. 


STAMPED with the word Vaucher 7 | R O N A N D S T E E L 4782 
In ditwution of our Lose, we 
have registered a Ie 0 p Pp F R- -6 0 AT TE D T UE B ES. 


re 









NEW TRADE MARK, Josuva Hea? C0, Ltd, alanafatarere of FS 


Eithor by Hand or Power. Also SCRE sr TACKLE of evory description, 


Aud hereby call attention to 
the fact that the 


GENUINE VAUCHER 


will in future he 


: = He: : tgs Sot Ip wes oe a - oe 7 
j< cag f Saarestaprc: fe roe 
Stamped Very af] {t, Power Bolt Rerewing and Hand or Pewee Ralt Hand Bolt Kerewing and Nut Tiant Pipe Screwing Hand Herewing Machine, 
© Nut cag & oe Berewing & Nut Tapping Tapping Machina, Machine, A fire, C Bins, 
4! Machine, din te tyin Vis to 1g gin to lin. Pips. Zin. to din. Pipe, 





ss 


HandtRerewlng Machine, H orl. Acrewing 
B Hize, on Btand, Machine, B Atye, an 
din. to 2 dn. Pipe. Btand, § tu 2in. Pipe 





‘ : . OLDHAM ROAD ENGINEERS’ TOOL WORKS, ASHTON-UNDER-LYNE. Llluatrated Cataloque with Prices upon application 
with our stump, thus-— ___ Prices just Reduced 20 per cont. Send for Illustrated Catalogue with Reduced Prices. dua 


wee ee re ee ere 


yAvCHER’S Ue DIRECT HYDRAULIC SYSTEM 


——_ AS APPLIED | ——— (HLIGGINSON’S PATHNT.-— 
0 ECV EIN CG 


PATENT. iB MACHINES. 


AND WE WARN OUR FRIENDS 
AGAINST IMITATIONS. THE SPECIAL FEATURES ARE 
BRIEFLY AS FOLLOWS :— 


lst. The use of an Accumulator rs aoe 


AND CO,., 
Aberdeen and Montrose, 

















Pump 70 per cent. less than any 
other system. 


Srd. The working pressure in each 
mschine easily varied to suit dif- 
terent classes of work. 

4th. Tho weight of a complete pant iy 
about one-third of any other Hy- 

aulic Bystem. 

Sth. The firat cost of a Sompiete: pene 
js considerably less. 
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LONDON WAREHOUSE: aoe a. Suet - PN a aN Tee EARNS “ SRE SERS te SESS WSS ss SX oes 


22, LAWRENCE LANE, EC SU EINGON 2 & CO REIN ESeaT LIVERPOOL. 
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a 


KERR, STUART & CO, 


seen p 
20, BUCKLERSBURY, E.C. 


GLASGOW : 
15 & 17, ROYAL EXCHANGE SQUARE. 





fe — re ae 


~ Blighest and only First- Class Award | at the Calcutta International Exhibition, 1683-4. 






















TRAMWwAayrs LICK, KERR & a<““ 


ete ats ae ae OE 
the ee ee -_— 
Z 2 agin OO lt Say na 
es cab, 







Over 150 miles of Line now laid in England on the above systema, 

RUILDERS OF TRAMWAY LOCOMOTIVES AND TRAMWAY CARS. 5023 

Estimates, aes and Drawings on application to HEAD OFFICE: 101, LEADENHALL STREET, LONDON, E.C. 
WORKE: BRITANNIA ENGINEERING WORKS, KILMARNOCK. ; 


Ralls, 


ROLLS CUT 


FOR 


ALL SECTIONS. 


WEIGHING Witerss | 


OF ALL SORTS 





Tramway 


ENGINE 


ANID 


CAR BUILDERS: 
We 2) a = 


SS ae Fats \ANSON SON 8 


WHESSOE FOUNDRY &co 


DARLINGTON xg 


) CENERAL ENGINEERS & IRONFOUNDERS. 


H. M. WILSON, 


IMA RIN Ei &% G-HIIN FRAT ENGINEER. 


BLYTH FOUNDRY AND ENGINE WORKS, BLYTH, NORTHUMBERLAND. “% 
Serie REP ALES &an0. _ 


KERR & STUART’S 
Patent Tramway System 


ee Os 


ESTIMATES AND DRAWINGS ON 
APPLICATION. 


<0 


MAKERS OF 


PATENT PORTABLE 
RAILWAY. 


(Bee Advertisements preceding week.) 4693 
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Saar en enn cca PE Se SS ES ci 
HORIZONTAL  CNGINE, / . 5 | 
CYL" 2 26/DIAM® |48 ISTROKE VA IN 
wit = 


CRAIG & MOTION 5 j e ENGINEERS IRONFOUNDERS, MACHINE MAKERS 


“THE PATENT ACCESSIBLE” 


CENTRIFUGAL PUMP 


Is the only Putmp from which the disc can be removed 
by breaking ee on a single face ondy, 


Manufactured by CHARLES.L. HETT. 

HYDRAULIC 

ENGINELK, 
Maker of 


























; | 
MARE AAR EEA: AND BOILER MAKERS, 





'ALEDONTA ENGINE WORKS, Sacre 
PAISLEY, N.B. aaa 
WATER 
WHEELS 
M AK ERS OF Horke, Steam 
ane Wind 
4 4 awe 
atalogues on Application. PUM! ‘ 


FEM WINDING, HAULING, & PUMPING 
ENGINES. 


PSs. 
ANC HOLM Kk FOUNDRY, BRIGG, 


GOLD MEDAL, PARIS, 1878. 


fe ; afi it ENGINES up to 1,000 Horse-Power, |GAUGE GLASSES 
are a = WITH IMPROVED AUTOMATIC EXPANSION GEAR. EIN A MEIL.S 


BEST RESULTS GUARANTEED. 


| HYDRAULIC and STEAM HOISTING PLANT. 
- LAND & MARINE STEAM BOILERS, TANKS, ROOFING, &c, 


For particulars and prices of the above, apply at our 70 


iS ~ LONDON OFFICE: |, LIME ST. SQUARE, EC. 


For Iron, Cast-iron, Copper, &. 
be 


; So BERT AAT 


Patentee and Manufacturer 


PATENT 


£ at 
i‘ at 


G 




















——— _ Z , 
E DL K. CAITHNESS, AGENT. = 
, a ee ES , RED REFLECTING 
| v4 
" Y ©) Showing through the water 
For Winding or Pumping, either separately or combined. QO if a Broad Red Line, 
PORTABLE WINDING ENGINES, on Carriage and Wheels, | # FN. B.-- All Glasses are of 
With One or Two Drums, sulted for Pit Sinking, &c. (@® thefinest quality, and manu- 
TEAM EXCAVATOR or “ NAVVY,” STEAM CRANES, HorsTs, Loco-| | /F Oe aes 
me MOTIVES, ond others of our CHAPLINS’ Patent STEAM ENGINES and BOILERS| \4 SHUEINS Presturys. 
wa - ALWAYH IN STOCK OR IN PROGRESS, - DEPOT : 
me at “a? PATENTEES AND SOLE MANUFACTURERS: vv | La » (h! & 2, FALCON STREET, 
| | NT 2 Aldersgate Street, 
~Whese anne are spsulally ae for Pits, AT, Hix. CHAE Jit CO. i LONDON, E.O. 
Quarries, &c. They are oxceedingly simple in ORANSTON HILL ENGINE WORKS, GL ASGOW; The above line sh : 


,and no Foundation or Chimney Stalk being necessary, they to black is of a eh KEP se KY 


Sea eapet a ame ceca Se uege  eaeTe Mtoe ANTY-63, QUEEN Vicrorra StapET, Loxnoy, EC tat “tort. M. HAMBURGER, 


Bodley Bros.&Co.| 


BNW GINEnBHES, 





MILLWRIGHTS, BOILER 
MAKERS, AND IRON AND 
BRASS FOUNDERS. 








Spur, Baval, Mitre, 
MORTICE & WORM 


WHEELS 


MAOHINE MOULDED 





b002 


1d Quay Foundry, EXETER. 


STANLEY 
MATHEMATICAL INSTRUMENT 


MANUFACTURER 
‘o H.M.'e Government, Oouncil of India, Science aud 
Art Department, Admiralty, &o. 


Mathumatical, Drawing, and Surveying Inatruments 
it every description, of tho highest quality and finish 
it the most moderate prices, H4GS 

Prioe List post treo. Kngine Divider to the Trado. 


\ddrean’ GREAT TURNBTILE. HOLBORN. LONDOW W.0 


W. F. 

















ETNA WORKS, 
SMETHWICK, 


Near BIRMINGHAM, 


°/' and Wrought lran 
ene Purifiers, Con 
, Ite 


. Portable, and 
, ugar 


f Marine Enyluse, Vadis, 
0 Coolers, Clarifiers, Punta, Boats, 
Heiguen QGindera, Roots,  Cisterna, 


Pots, Cructhles, 
ange DPollera, 
General Tron 


424 


Drawings, Specifications, and 
Estimates Supplied. 


Balt Pana, Arch ai 
and every description o« 


Work 
ee oe 





THE 


WARRINGTON WIRE ROPE WORKS 


LIMITED. 


‘imap Orricn—18, GOREE PIAZZA8, LIVERPOOL 
Worns—WARKINGTON. 
CONTRACTORS TO THM ADMIMALTY. 


Manufacturo from the caw beat selected Charcoa) and 
Wire 


All kinds of Round and Flat Wire Ropes 


For Collories, Mines, Railways, Guides, Capstana 
Steam Plou he, Ships’ Rigging, Signal, Sash, and 
Picturo Corda, Fonoing Strands, Lightning Condue- 
tore, and all articlos cotneated with the Trade. 68h 


LIFTING MACHINERY 


OF ALL KINDS. 
A SPEGIALITE OF 


JTHN. PICKERING 


GLOBE WORKS, 
STOCKTON-ON-TEES 


Patentec & Manufacturer of 


PICOKERING'S 


Patent Pulley Blocks and 
Hoists, 
cous Warehouse 

Ifts, 
Power Friction Lifts 
Cranes, Crabs & Jacks, 


MANUFACTURER OF ALL 
KINDS OF PULLEY BLOCK 
AND HIGH-CLASS CHAINS. 


Send for Ilbuatrated List, 





9% MEDALS AWARDED. 


Bec lis ati tial Ne ate 


| VEC. 5 1884. 


et re we ee ee A ee mm ee ee 


a eee 


a eames ent ebb gemetene—— ene mene 


wie fone H. P. SKIDMORE, ~ 2d82Fr0,_ 


¥ 45+ oe, 





A Can Stock at THE MACHINERY & HARDWARE 00.8 '8 WAREHOUSE. "147, Queen Victoria Bt., London. 


‘| MACHINERY & HARDWARE COMPANY LID. 


(\ 141, QUEEN VICTORIA STREET, LONDON, EC, 
. Horizontal High karts Steam Engines 









VERY LOW IN PRICE, 
SIMPLE, STRONG 
































\ ae 













AND DURABLE. Nomi- Nomi-") Cylinder Sylinder | Diam. 
nal and and of Fly | Price. 
HP. | Stroke. Stroke, | Whee 
in. in. in, in. | ftin.| £& 6. 
4 6 by 12 Why 4! 7 0 89 10 
5 » ie 8 6 | 115 10 
7 8 ,, 16 8 6 1148 0 
9 | 9.96 16,, 86| 8 7 | 17810 
rm rT wal mT q eg 12 | 104, 90 | ¢ 36 | 8 9 | 106 10 
r mn "| ee ge z a 7 ha T NN mi Full sized Cylinders with 1owe arnoxms. Tnrect-Acting High-Speed Re Rerter's Govemors, 
a is vee bi fl en " me a Pumps, Fly-wheel, and ont and Hedesta!l complete, all finished in first 
oes nase Frices f.0.1, Manchester, 





Stet Sapeaet 


____TO BE_ SEEN IN OUR SHOW ROOMS AT ABOVE ADDRESS. _ 





pease, 


noee 





GOOD: CHEAP LATHES. 
B. idling, 
§ siding & Surtnotny 







Mcrew- & Screw: 
oO cutting. caleine: 
in. ft ga 







. 0 Be inca fae 73) 
86 10 ene eee: x d a SE copia 








m0 10 
i 0 

0 1670 
. For Prices First class Lathes 
eee (Clann Ad, highly fintehed, wee 
Genern) Catalogue 













One Flue 
80 | 35 hp: 


Ls. eee i 
) AR Ad O78 Oe one 0 100 vor 17 O/188 0,228 0 0 


; ‘CORNISH BOILERS, 
ae 8 | 10| 12 eal 


« Sere [se eae be ee 
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VERTICAL CROBS TUBE BOILERS. 


| 






4-Jaw'd Chucks 




















with Rleal Jaws | ss ee ee ee 12 (14 1b | 16 18 20 hp 
Dia,! Price, : CIRCULAR SAW BENCHES. A ae kom) £8 Le gon Uo. £4 £ x, ga Lon, fan Cs 
tine ct ae ate With Rausing and Falling Tables. 1D 0 a9 02 6:10 91.0) 8) 0 46 0 40 LUGS 10 76 0 B80 B80 MO 107 0115 O 
njft 8 A ieee ; 
8/1 S17 0 Tape Will sled Price. PRICE LISTS and COMPLETE CATALOGUES on application, 
i Se ea mches Saw clam £oa do The various azes of these Lathes, Drilling Machines, Chucks, Saw Benches, and 
Pei a8 hy 24 24 in. hie a n few wizes of the Kngines are Invariably 
ae ae KA ,, 28) 80in. “oO ag | 
18 7 ii | an 32 ae in, hi oO | S C) 
\ H 4 ! ’ 
Cheap Drilling Machines. | $8 | 748 0) 2 Cae szin | 82 100 IN ( : K 
Ai lic aia Re ‘ 24 11 0 0 TED, 
oi me temecne SER ae as 8 o| AT THE MACHINERY AND HARDWARE COMPANY, LIMI 
Uh tt hoo. £42 0 « | 
Aibriauapiniabanaglicatia: “| ABSTA SD 0 147, Queen Victoria f Btreet, and 235, Upper Thames Street, LONDON, E.C. 


THE ABOVE OR ‘ANY OTHER MACHINES CAN BE ORTATNED UPON THE 6203 


PURCHASE-HIRE SYSTEM 


From THE MACHINERY PURCHASE- HIRE COMPANY (in connection with the above Company), 


_ i, QUEEN VIOTORIA STREET, LONDON, B.C. 


F. & J. BUTTERFIELD & CO., 


Engineers and Machine Tool Makers, 


MIDLAND WORKS, KEIGHLEY, YORKSHIRE. 


SPECIAL peop Sia FOR MARINE &® LOCOMOTIVE ENCINEERS. 


oo enero ee ee. 











Fa. ‘BUTTERFIELO.R Go. | 2 
KUIGi ey, | 


P v 
qt oe 
7 —- ee 
‘ Bs . 
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- ER “LEAD 


a Section of a Sash-bar before and after NO IRON, ZINC, OR PUTTY USED. i a Vine before 


Glazing. 
No Speoial Contract ranived for its 
adoption. 


we Fee a ee eR Sea ee a ere a ee A ea IPN 9 he ae ween 
a2 + i - — 


re Sa a 


oo. “War. BOOTT's 
PATEN 


AIR COMPRESSOR 


FOR ALL FP URE OSES: 
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PANE ‘" | 
VARNA 





SUITABLE FOR ALMOST UNIVERSAL 
APPLICATION. 


N.B.—The Lead Strips, which are the special 
feature of this System, require no Skilled Labour to 
fix; breakages can be repaired by anyone; and ALL 
OUTSIDE PAINTING I8 DISPENSED WITH. 








Write for Prospectus and 
. Testimonials. 
SOLE MANUFACTURERS OF THE PATENT LEAD STRIPS 


GROVER & C0., Lid., Engineers, &., Britannia Works, WHARF ROAD, N. 


LINDSAY BURNET & CO., 


MOORE PARE BOILER WoOoRES, 
mare] CrOvVAN, GLASGOW. < 


Constructed entirely ot Rismene Mild Bteol ; all flanging 
and riveting dons by hydraulic machivery; and rivet 
holes bored out with twist drills; in every way a first-class 














ob. 

Price Includos Uptake and Funnel, Man and Sludye- 
hole Doors, Furnace Front, Burs and Bearers. A Lloyd's 
certificate of Text supplied at an oxtra charge of ZI 1s. 


7 PRICE LIST. _ Delivered f.0.b. Glasgow. 
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thie - | . Lv } wae st, . \ 
colts g| % “¢ ye) gd) Kg! 
Re | BS ters Ae ES \se os = 
Spl@R8 28) 35 |88(8sic2 £ 
Fo |o- 4 Aa |; a” | mwa |e 
Jb ftoan It in ftoan. | ft. an, wy. ft. cwls 
Do o4 HH OL BO | 1 bj) 16 | BO £85 
wm i'd GC 6 6 2 OQ |e? oF 165 Of £04 
| or (a 73 = £3120 
KO O FT OF 2 Bw 2 Base 78 £134 Tenyrnone No. 6841 
Mh OO 7 oP Oe We oS LB eS 
so 6 0 7 6 OE po nT LATS 
Bee 6 Hob Oo) 8 Ot OM 104 2180 GEORGE SCOTT & BON, ENGINEERA 
ow ,6 6 & OF 8 0 ES 83 l4v = £230 44, CHRISTIAN STEEET, LONDON, E. 6216 
a | see tite | OEE 
007 8 9 01 2 & 2 Gian 17x 2810 > RECIALITY = 
Dow v fluer | ~¢ 
‘a '8 0 0 6! 2 6 8 6 | Age = 224 380 " 
Larger Sizes up to 14 ft, diamotar quoted for on enquiry. Ni 
ANY CLASS OF BOILER QUOTED FOR 
‘the Combustion €haauben aides are ti ope plate, walded and Hangs ul, 
the riveting is daue by bydraduhs power, snd bye rived lead alc os INN cats 
ya — ee ‘Mans , tae hue secre be ales weldeu and augod, and a ate 
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HOLLINS IRON WORKS, 
BR Ag A AND COPPER HOLLINWOOD, MANCHESTER, 
BRIGHT SHAPED HEXAGON NUTS 


AS SUPPLIED TO THE GOVEKNMENT, 


Which for high quality, flaish, and lowness of priae, 
are unequalled Guaranteed accurate to Whitwerth's 
dtandur Vrices and samplese@n application  689u 
' IRUSTLESS IRON 
{ a 


Seamless Tubes Hard and Soft,” Genoa Purposes. NAILS. Coils Even EDLs 


For Boilers, : — . Made to Order for Various | Health Exhibition & Crystal Palace Exhibition, 
Beason, a uel Rol led B e|| Wire Boat Nails & Roves. Purposes. = 1884. 
class Engineers’ Work. | of various Sizes & Gauges, i THE BOWER-BARFF RUSTLESS 


' ' ; TRON COMPANY, LIMITED. 
ppieone N nmterlalie a ’ 5 BW | ng WI re, | Rivatsa Washers: Gas Check | Rings Furnaces now in constant operation in London. 


by rec ently sy fected ima- Str \ : ; : IRON FOR TREATMENT TO BE CONSIGNED 
sie PS Binding Wire 
| 

Rivets for Coppersmiths, | See cee 8 


for Hose and Millbands. | for Ordnance, TU THE COMPANY, 
to any Specification. 
Brazed Tubes Wire of Roi Square, Locomotive Work, Sugar Gas and Air Receivers For Prices and all details apply to the Company, 








— 
































SKIN MARKET PLAGE, BANKSIDE, §.E. 
‘Stamped & Spun Goodg | tan Water and Hulldors' Castings Bower Rurtfed, 
Mouldings 4 Pat. or trepus Pans, &. nrossed out of the | S.QUEEN VICTORIA STREET, Eo. 
Sections. ee 
poses, Dyawn to order of a variety. 


of Sections, Tacks & Brads. eas ~ MAC H NE HINE 10 0 LS, 


——_ 8" Telapraghic cresthercuaqe SOLID DRAWN 
ORVAMENTAL oes @ Blanke cc ee SheathingNais,“rypgs,|SHEPHERD, HILL & CO, 
TUBES, cuwariw. —ElBCtrical Wire, Shoe Rivets,“ #esetea! men) LEEDS, YORKSHIRE. 


one ae LUNDUN OFFIOCRE— 


VOR LISTS AND PRICES ADDRESS— Telephone, 309, |Z}, PARLIAMENT STREET, 


HOWARD LANE & CO. [G2 Ssonvens agen.’ 


Shaping, Slotting, Boring, Drilling, Punching, Shearing, 


115 & 116, Palmerston Buildings, Old Broad S8t., London, E.C. A ee ae Machines, anltabio: for avery 


cluss of Engineers and Shipbuilders, 4088 





of best quality for all pur- 























net eee te we en 


XXXVI 


Se dinetheniaabenerettiiel 





ewe 


a Ae A RR I eee 


Teer ROVE D 


Steam & Water Valves, 


FITTED WITH SEATINGS OF 


RHODES’ Patent Assestos Compoun.| ENGINEERS, MILLWRIGHTS, AND 


PP OTE, 2 *» 
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They hold p hopin! tight under great preasure. Tho 
Patent Seating can be renewed at will, without remov- 
ing the body of the valve or breaking the pipo joints. 
While the price is only that of an ordinary gun-metal 
valve, they will last very much longer. 


B. RHODES, 4364 


240, BOW ROAD, LONDON, E. 
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WESTON’S 
NEW 
“PATENT GEARED” 


PULLEY 
_ BLOCKS. 


The Now “ Patent Geared” Blooka 

aro manufactured with great care, and 

of the bost materials throughout, and 
are in every sonse 


I SAFETY 
NY] HOISTING MACHINES, 


With the " 








Patent QKARRD” Blocks 
a man can Lift from 2,000 to 4,000 Iba, 

me boing two or throo times the lifting 
48 power of the Direct Differential Blooks. 


—:0:-~ 
ILLUSTRATED PRICE LISTS FREE 


ON APPLICATION TO TR 6000 


SOLKE MAKERS: 


SOHN CROWLEY & CO., Sheffield. 


Please give (ho Name of this Paper. 


IMPROVED PAINT MILLS 


‘NN inne 


n ‘ nine " 
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Largely used by Enginecrs, Contractors, Coach Build- 


ers, Railway Carriage and Wayon Builders, Implemont 


Makors, Decorators and Paint Manufacturors, &c., &e. 
PROM ‘62f5/= EACH, 


FOLLOWS & BATE, Ld. !NGNEERS on. 


ENGINEERING. 


ERT y te 


(LATE MILLER AND HERBERT), BOILER MAKERS, 


SMOOTH ROLLER MILL, 
“ay ae 


__ Dee. 5 1884. 


ete. 















GROOVED ROLLER MILL. 
EDINBURGH. 
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HOLMAN, ROCERS, MICHELL & 0. Lead Refers danuthcturers and Merchants, 


CHIEF sehivs: 
City Buildings, Old Hall Street, 
LIVERPOOL. 


LONDON EXPORT OFFICE: 
Mr. S. HOLMAN, 
36, Queen Victoria Street, E.C. 


LEAD WATER PIPE AND PATENT 


eae 


ah WE NS -y OAS WAS ies 





PNP rewenon 
ep bigot aa dad Space lawned 
———— es =A 


== a9] 





den 


1, Load, Bar Dead, Ked Lewl White Lead, Litharge, Antiniony, Spotter, bolder, Zine 


BLOCK TIN LINED LEAD PIPE. 
Solid Blook Tin Pipe and roman: 
ST HELENS, LANCASHIRE. sition Gas Pipe. 


CORNWALL LEAD AND METAL WORKS, ST. HELENS, UANCASHIRE. 


THE MERSEY FORGE, LIMITED 


LIiVHwRPOOTL, 


MANUFACTURERS OF 


WARINE AND O'THE SE. 


CRANK SHAFTS, 


STERN AND RUDDER FRAMES, 


FORGINGS 


OF ALI HBINDYPpsS 


IN IRON AND STEEL. 


Weight, 25 tons 10 cwt. 


_ WORKS; CRAFTON dail 
Town Office: 6, Harrington Street, 
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“GALVANISED | TRON AND ) ZINC ROOFS “AND BUILDINGS. 
ERANCIS MORTON, AND CO., LIMITED. Francis Marsden 
a. : : oN SLAVONIA STEEL WORKS, 


ESTABLISHED OVER THIRTY Si an 
SHEFFIELD. 


























. “i The syatem adopted by bk oM and Co in the 


I 
| 
L 


xtruction of thea Gals aniseed Corrugate aigiail i 
Zine Buildings combines inany nilvnutazes which 
uo other form of building can offer see tatiana 
Fe cost they provide every required necommodation, 
meee while the constriction sceoures pre at Ktrenpeth and 

cee durabilits, together with prote eetion apaiist fre 

Mb illustrated Catalogues wid Estimates sent on ap 
plication, when Purchasers should wupply 

particulars of requirements. 


WROUGHT IRON ROOF haat cIRDERS, aL 
AND GENERAL WROUCHT IRON ‘WORK. neh FORK COVEMING LARGE ARE 
LONDON OFFICE: 9, VICTORIA CHAMBERS, Tigi STREET, WESTMINSTER, oW. 


PATENT MACHINE GROUND 
(Equal to Milled). 


BRIGHT STEEL, 


Hardened or soft, to finished Dimensions tor Engine 
and Machine parts, Pieces and Plates, square, 
flat, or peabeue, 


BRIGHT DISCS 


For Milllng Cutters, p Sore ng , Stamping, and Forging 


MACHINE CROUND SHEAR BLADES 


AND 
For Wood, Paper, Cardboard, Metals, and Tobacco 
Porestting Machines. 





GEN KRALL. STORE FOR WHAR 


NAYLOR STREBT IRON WORKS, 1 “LIVERPOOL. 














Tube Expanders of all descriptions. 


Thomson's Patent Swivel Key. 





Thomson's Poggi’ avince, Bleck, 


will raise a load ten times quicker than his 
Patent Screw Block, where light lifts are 
required, say B, 10, 15, or Wowt. 


The Suspended Lever Weighing Machine 
ig now largely used in all countries 





ORDINARY AND SPECIAL TOOL STEELS. 





Rtn ths 0 Thomson's PATENT R F ROLLED ROUND BARS. 
Block. Medal Compiegne. Patent "| BESSEMER AND SIEMENS’ | " QUALITIES AND TEMPER. 
WM. THOMSON (late Wm. Thomson & Co. ), Engineer, Kinning Park, GLASGOW, | sve, sister ino sere erect, «1 
ks eee Wholesale Agents in London :—LOUDON BROS., 156, Upper Thames Btreet. BC. ____ani_ FILES, SAWS, EDCE AND ENCINEERS’ TOOLS. 





R. MUSHE T'S _ so. 
SPECIAL STEEL -<& 


EXCELS ALL OTHER STEEL FOR LATHE AND PLANING TOOLS AND DRILLS. 


THE STEEL WHICH REQUIRES NO HARDENING. 

MADE ONLY BY oe 
SAMUEL OSBORN & CO., | 
Manufacturers of Steel, Files, Castings, Springs, Forgings, Sheet ts, NC, / 


CLybE STEEL & IRon Works, SHEFFIELD. - 


DANIEL ADAMSON & CO., 


DUKINFIELD, near scpeiiaiailciacla 
Engineers & Boiler Makers | 


ORIGINAL PATENTEES OF 


THE ADAMSON y 
FLANGE SEAM 


AND OF 


STEEL & IRON BOILERS, 





Co., 
COATS TUBE WORKS 
COATBRIDGE, N.B. 


ARTESIAN BORED 
gc TUBE WELLS 


‘ Expeditiously and aconomi- 
h cally tiaed. | Juy Wells enally 
¥ decpened by this syatern, and 
4 surface contamination effec 
tually exeluded, 






















a ) TRIAL BORINGS FOR FOUNDA- 
i ae TION LRVELS, &o. 


BORINGS FOR HYDRAULIC LIFTS. 

BORING TOOLS, PUMPS, &c. 

REGISTERING 
TURNSTILES 


HI PRLIED OX LENT ON HIRE 











Estab. Over 2,200 
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Now at Work, 
At. Pressures fro 


5Olbs. to 2501bs, 


isa ah Hl es Per Square Inch, 
ven AND FROM OVER 
- my 20 YEARS OLD. 
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Apply for proteome & parth ulars te 


C. ISLER & CO., 


ARTESIAN WELL ENCINEERS, 
88, SOUTHWARK STREET, 
LONDON, S.E. 4333 


WIithl 
Drilled Rivet $47 mw! hes 
Holes ae bs 


BESSEMER AND SIEMENS STEEL FORGINGS AND SHAFTING. 


SPECIAL TOUGH MINERS’ DRILL STEEL Jone Py 


CRUCIBLE CAST STEEL TRAM CAR WHEELS AND AXLES. ay | AME HOUR, aTuONG, any CHEAP 
ASKHAM BROS. & WILSON, Ltd, SHEFFIELD. 





Kinning Park Iron Works, GLASGOW. 


Price Lists on application. 5802 
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THE LANCABTER STRAM TRAP, of whivsh we are the 

Patontees nnd Kole Maker, has been reported on by DK 
CLARKE, bay MTC EK, weops of which, with Ulustrations, we 
mliall doe yglacd to mend on application Thistrap requireano adjual- 
Map wteler earyity pressures of steam, and is, therefore, more 
roliable than any worked on the expausion principle, Jn all 
Canna aant oon approval, 


LANCASTER AND TONGE, 


Patentees and Sole Makers, 
ENGINEERS AND BRASSFOUNDERS, 


PEW DL.=EIToMW, 
Near MANOMESTER. 





“4 ae ‘ “ 


ill 1. 
i We 


18, Strand Street. 


STANDARD SIZE 
WERTICAL 
BOILERS 
ALWAYS i 

ABBOTT & 0% 

NEWAR I ENGLANED 


4907 


HAYWARD TYLER & CO. 


STEAM PUMPS 


LONDON. 


EDMUNDS & COOLDEN, 


Electrical: Engineers, 
(Hochhausen and Gramme 8ystems,) 


2, VICTORIA MANSIONS, WESTMINSTER, S.W, 


EB. E. WIGZELL, 37, Walbrook. 
T. HOSKING, 


r TT 
Me Mf = 





Glasgow Office: ALEX. YOUNG, 47, Waterloo Street. 


Liverpool Office: 





London Office 





ndia Rubber Products— 


For Textile and Chomical Manufacturers, Eng. 
neers, Contractors, Dyers, Paper Makers, Millors 
&e., de. 

Alno for 
Btuamship, Railway, Tolegraph, Agricultural, any 
other Technical purposes, are exclusively and actually 
manufactured by the 
NORTH BRITISH RUBBER COMPANY, LIMITED 





Works- HALIFAX, YORKSHIRE. 3881 


WEIGHING MACHINERY. 


Holy. 1071 a EA 
Cgeviy Sion Yorks 
We Ie re Ire, Hp, tte’ 's 
Ste Cope n/t Vee exrd, 


ea Whole 


London Office: 
Westminster Chambers, VietoriaSt,, 8. Ww, 


Manufactory: 


CASTLE MILLS, EDINBURGIL n029 





67, Moorgate Strvet, London. 
Warehouses { 6, ‘Charlotte Ktreet, ‘Manchoater 
13 & ib, Oswald Street, Glasyow. 


‘roduces ut the Meante. Pense'’s Cole 
ile Phew near Darlington, ont of every 100 
toua of cual over 79 tons “al Nu perior 
Furnunec COKE of remarkable deualty, 
mecoutaliing lest sulphur: Ordinary Bees 
tive Ovetn produce only about OO 
tons of coke from MARE quantity of coal 
‘Thin showa uo cdidderance of over 2 per 
cent. more coke tn the SIMON 
CARY ER \" ven Mlenars. Peane and 

a 





Partocrs have t€ at work, and have recenth doubled their origina 
be syatom: Otho: Miemase@ servem Gea aro buildiuy i oo Jimueasiiise, and Staftordshire ‘lhe extra profit Mn 
che, tac, mtd arrsotele tn abet G@to J per ton of cala taiade Tha Apktad roquired for produclug given quantity of eoke an’! 
bya products i comseldde ruil te Tess in the case af the SEATON CAKVEA process, than tn the erdinary Beehive or any putee 
TEER. 


GANDY'S AMERICAN 





O those having the use aud care of Machinery it is of the greatest Importance to know what is the best Belting to use to transmit power, 
It has imitators and this is the str ongest proof possible that it is an article that is worth spending 
wind one that had not been VERY SUCCESSFUL, no one would go to the expense and trouble to 
Imitation is the strongest form of flattery, and those who imitate the GANDY Belt are proclaiming to all belt users that thee GANDY Belt is 
The GANDY Belt has acquired such a deservedly high reputation, that belt users, after having tried all 


-USE THE GANDY BELT. 


If if} were a worthless article, 


all the answer is-- 
cash on to drifate, 
lmnitute it. 
the best thraut, has ever been put byes fore the public. 
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“The Lancaster’ Novelties at the Islington Cattle Show.—Stand No. 3. 


Phat constructed according to 
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SPARK-ARRESTING FUNNEL 


((iraham's System), for Portable Engines. 


COMPOUND SEMI=-PORTABLE ENGINE 


Indicating 36 Horse Power. 


A PORTABLE ENGINE, 


Mounted on Improved Wrought-Tron lee | Wheels, with Adjustable Spokes and 
Wooden Lining to the Kime or Tyres, 


The ‘‘ GARRETT-ELLIS " Patent Rolled Steel Reversible Threshing Beaters. ..-s 


RICHARD GARRETT & SONS, Leiston Works, SUFFOLK. 
WALTER T.GLOVER & C2 








WORKS 
SALFORD 


25 BOOTHS! 
MANCHESTER 





Contractors to H.M. Poatmaster-General, the Indian Government, the eg 
_‘Rallway, Telephone, and Electric Aight Companies, 4388 





AS USED BY THE ADMIRALTY, WARK OFFICE, AND RAILWAY COMPANIES. 





THE SILICATE OXIDE PAINT. 


SMOOTH AS GLASS AND HARD AS IRON. 


The basia of thia Paint is o aillcate ore composed of silex and oxide of iron naturally combined 





in oqual proportions. To thia is due ita extraordinary 


DURABILITY, TENACITY, SMOOTHNESS, AND HARDNESS. 


It, In unrivalled as a prmeorvative. roalste the aatlon of air, water, gases and acids, and is equally applloalle to 


rROM, STONHA, STUCIOOSO, ON WOOD. 


Sold in two colours only, DARK RED and BUFF YELLOW, in Paste (guaranteed ground 


in pure Linseed Oil) or in Powder, 6184 


For Prices, Kamplas, and all Partieulam, apply to the Bole Vendors, 


RAGOSINE & se 7, IDOL LANE, GREAT TOWER STREET, LONDON. 


vs GvOD PAINT Is nuk ENGINEERS BEST FRIEND" 


‘COTTON BELTING. 






To such and to 


others come back to GANDY and declare that notwithstanding the difference in price, they find it to their advantage to use the AMERICAN COTTON 
BELT, made by the Inventor and Patentee, 


MAURICE GANDY, 130, Queen Victoria Street, LONDON, «« 
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SOME OF THE PRINCIPAL BRITISH STEAMERS FITTED WITH 
EOX’S PratTant CORRUGATED EORN AOEIS. 


——0;-—-— 


GUION LINE. 
OREGON. 
ALASKA. 

NATIONAL S.S. CO. 
AMERICA. 

ANCHOR LINE. 
CITY OF ROME. 

UNION S.S. CO. 
TARTAR, 
MEXICAN. 

P. & O. COMPANY. 
MASSALIA. 
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FOR PARTICULARS APPLY TO —_ 


Tee LEE Ds FORGE 
“Leeds Forge” Special Siemens Mild Stee) Plates for Boilers. 


| 
pe 


cow anne * NNN 









Flanged Work for Marine Boilers. 
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BRITISH ADMIRALTY. 


' I} : 
| H.M.8. IMPERIBUSE. 
\ i H.M.S. WARSPITE. 
: H.M.8. GOSHAWKE. 
H.M.S. MONARCH 
3 H.M.S: RAMBLER. 


CASTLE LINE. 
STIRLING CASTLE. 


CUNARD CO. 
SHRVIA. 
AURANIA. 
PAVONIA. 
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_— = eneminaing LEEDS. 


| SAMSON FOX, CE. Managing Director. | 
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THE STEAMBOAT EQUIPMENT OF 
WAR VESSELS. 

So much attention has been paid within the last 
fow years to the development of the torpedo boat, 
that the no leas important advances made in 
smaller steam craft carricd by vessels of war 


have been comparatively unnoticed, outside thore 
circles directly interested in the subject. It will be 


in ita generally accepted sense of a small high-speed 
vossel designed exclusively for purposes of torpedo 
warfare. Jt must not be forgotton, however, that 
the service pinnaces and cutters, to which we are 
about to refer, are also intended to be fitted with 
cithor spar or fish torpedoes. 
Tho first. steamboats supplied for the Royal Navy 
to be carried by larger vessels, appear to have heen 
twin-serew boats 42 fi. in length. These were 
built in the Royal Dockyards and fitted with 
machinery by tho leading engineering firms of the 
day. It is nevdless to say they were very different 
eraft. to the present type of steam: pinnaces, almost 
the only advantage they possessed being great 
strength, This was obtained, however, at the 


expense of lightness and rather by lavish use of 


material, than by a setentific disposition of the parts 
and careful selection of substances most highly 
suited for the purposes they had to perform. 

In any account of the history of naval stoamboat 
equipment the nane of Mr. John Samuel White, of 





TWIN SCREW 


Kast Cowes, naturally occurs first, and coupled with 
it should be that of Messrs. Belligs and Cov, of 
Birmingham, who have made all the machinery for 
Mr. White’s boats from the first. 


vessels built at the Kast Cowes establishment. The 
introduction of the modern type of steain service 
cutters and pinnaces, may be said to have originated 
about the year 1864, when Mr. .l. Samuel White 
made a series of experiments at Kast Cowes, with 


wview to applying steam power to the life-hoats 


thon boing built under hia father’s patent. The 


good results obtained by a small steam life cutter | 


24 ft. in Jength, built for the yacht of the late Mar- 


quis of Hastings, attracted the attention of the _ 


Admiralty authorities, and an order was given to 
Mr. Whito to build a 27 ft. life cutter which was to 
ho attached to HU MLS. Sylvia, then being equipped 
for wsurveying expedition under the command of 
the late Captain Brooker. Wo haye been unable to 


procure a copy of the official trial of this vessel, but | 


a similar one, tried shortly after on the measured 
half-mile in Portsmouth harbour, attained a speed of 
G.978 knots. This, we believe, was considerably 
faster than the larger 42 ft, navy launches were 
then capable of running, The builer pressure was 
66 Ib., the reyolutions 277.99 por minute, and the 
indicated horse-power 15.38. A four-bladed screw 
2 ft. Jin. in diameter, 3 ft. 5 in. piteh, and 4] in. 
in length, was used. The draught of water was 
2 ft. 4 in. forward, and 2 ft. 6 in. aft. 

Some experiments were made by the officers of 
Portsmouth Dockyard with a view of ascertaining the 
‘ life-boat” qualities of this cutter It was found 
that if filled by a sea she would still float with 


ay -——— ++ 








In the present | 
stance we propose dealing almost. cntarely with 
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machinery, coal, and crow in place. Tt war also 
found impossible to capsize her by the ordinary 
neuns. = Lfer excellent seagoing features were 
shortly afterwards proved ina very practical manner 
during actual service. Whilst) crossing a bar on 
the onat const of Africa she was filled hy a heavy 
seu, but did not turn over. ‘Phe oats of an 
American man-of-war which were crossing the bar 





Vat the same time were, however, capsized, the crews 
understood that we use the expression terpedo boat 


being thrown out, and saved by the English boat, 

There is no need for us now to enlarge on the 
advantayes of the lfe-bout systein. At sea its value 
has been proved over and over ayain in collisions 
in fogs, through boats falling from the sides of 
ships, on account of gear failing, me cases of boats 
vetting amongst heavy breaking seas, and in nune- 
-berless other instances, In spite of this the life- 
boat principle, either from carelessness or a 
foolish economy, is too seldom carried cut, ana 
‘ numberless sinall steamers— chiofly pleasure boat + - 
| voto sea, When half a dozen good sized breakers 
would send them to the bottom, 

After his success with the Sylvia's boat Mar, 
White offered to construct for the Navy a 36 ft. 
sinele-screw life pinnace with a total weight of ma 
chinery not excecding 40 ewt., which was less than 
half the weight of existing machinery in the 42 ft. 
navy launches. This boat was to be guaranteed to 





isteam at the then exceptionally high speed of ciht 
' knots an hour, and also to be equalin towing power to 


the 42 ft. service launches. The offer was accepted, 


| a= 





PINNACH, 


CONSTROECTED 


hy WHITE, 


and the series of trials which followed the delivery 
of this boat proved that she could more than fultt 
her guarantee The following particulars of per- 
formance (Table A) are extracted from the report 
of Ter ofheil speed tral, which was ria on the 
Incasured nile in Stoke's Bay on October 20, 1867, 
Trvnen Nw Vored of MM Stein Vi 
No, », 

Nominal horse-power « 
Makers naine (encimes) Vhessas 


wt Stectae Panis 


Bellis- amd C0 


( Forward ae | Oe 
brie oro: 
Draucht water 1 Ath ott Pda 
Load on safety valvet “Odb 
Steai pressure pn borers TL idadh 


Mean revolutions 

Mean pressure ip ex hinder 

Indicated horke power 

Speed of vessel 

Time under way at tull speed without 


2S per mitiite 
os TOG Tb, 
elo 
sor? nots 


KLOppiays “hae Toe 

- ( Force z 
\\ i = 

biel ( Direction SSW 
Sen. Simooth 
Quantity coul on board bewt 


Futures 


Description sunple non condensing 


On east iron ste dards | 


c\hauating 
(etry 
funnel. 


through 
tank dite 


Nuinber and size of cylinders. 


Boiler by Gin stroke, 
Description oe . et Circular launeh type 
with wet bottom: fur. 
a racare 


Grate surface 


“nag. fil 
Tube heating surface 


WBaq tt 


Propeller 
Deserption Common four-hladed, 
Jhameter Vote an 
Pitch i mae dl oa, 
Length ee ter 
Inunersion upper edge 0, I., 


When filled with water and with machinery on 


HAS 


Two. Glan. diameter 


5! 


- x s es 2 Se ea Se oS ee 


hoard, this boat sustained afloat thirty men, whose 
united efforts in rushing from side to side on the 
thwarts failed to capsize her, there being still a con- 
siderable surplus of buoyaney even when in this 
condition. Webebeve if was the success attained 
with this boat that induced the Adiniralty to de- 
termine cenerally that all future cutters and 
pinnaces for Her Majesty's Navy should be of the 
yaine type, and since then we are iuformed that 
over 300 have been supphed. 

Tn the year TS7S8 it was considered desirable to in- 
crease Hhespeed of the larger boats in the Royal Navy, 
and with a view to attam this end Mr. J. 8. White 
nnd Messrs. Belliss and Co, determined to fit) the 
bouts wath compound cuyunes, and te use a closed 
stoheholdl with forced draught. The adoption of the 
combined system resulted ina e¢reat savincoin fuel 
and adaree inerease of power im terms of the total 
weight oof machinery required, and this ino turn 
naturally gave a considerably Ingher speed. The 
followine details of the trials of two pinnaces: fitted 
with machinery of this type, are taken from the 
official reports. ‘Table Borefers to a twin screw 
hoat, of which we give two illustratrona om the pre- 
sent page, and Table C toa smele serew vidette boat. 


Tanue BB. ALeasired Mele 
Pinnare No, JO, 


Dati 


Trial of Af, MAS ft. 
Teuaserouw, Fall Power, 


Kebruary tl, 1880 


Nec 


Where tried Qieasured mails) Stoke's Ban 
ft oan 
ata, | Forward : ae Oe 
Dradeht water ay i vane 





: =e 
: ™ 
t 
i s 
R wert 
+ aos 
Q ais “ 
- me 
Ss 2 Cal 
ny a 
: 
“PE COWES, 
Vvctege boaley pa astite Lis 0 We tokyo 
Mew presanie of ain atokeholtd Troan of water 
sts ay ‘ 
Mew pressure In reeoner {>} t aubboatre ° lb 
i Port slay 
AV CTQIre VACTIIID Th condensers © arin 
Weather barometer “ii SST, 
\ Starbowrd 84 ds 
Miecure nanmibren of aes olutieag p = 
les ee ea + Port S80 15 
Ib. 
Ffisel: pore ‘ 5O O83 
( starbowrd! ane: : 
Mean pressare in (Low Pe 19 1h0 
ev tinder (Por! \ High-pressure OL 
os ( Low ey 1G G35 
Mean Ladwated Hor. Power dere loped fay Hengiies 
Tar 4ure GY Gt 
ich pressure ey tind ry 460 G0) Total ep 2 
Lier a Oa { ot wh ) 
Speed Of versed Loco hnots 
‘ \ } we “ 
Wind eines 


( Prrectron 
State of Roa 
Quantity of coud on board 
Deseription of coal 


Ahead and astern, 
Smooth 
Tew. 
Nivon @ nas yration 
Pape. 
Mahers nate Belliss and Co, (boat by 
John Samuel White) 


Desxer yption Puverted: « ompound, 


Nuniber of ev dinders 

Diateteroftevtmders, dish pressatire LLP 
e es low Pe Ll',, 

Leneth of stroke oy ee 

Des tiption of careulatii pumip Reeiprocatiug, worked 

off onvine ahaft. 

4) in. diameter 
Single-acting, worked 
off enyine shaft 

4.an diameter, 
PUM, 
Direct by single 
linder engine 
diameter hyo ddim, 
Bt oke placed under 
deck in stokehold, 
Water in tubes, copper 
body, brass tubes tin- 
ned 


Sift . 
Description of wir punip 


SIZ, 
Size ot blowine: fin 


Jlow driven any 


1 
“yon 
Deseription of condenses 


Area cooling surface 2llsy ft. 











514 
Boiler: 

Description Cylindrical wet bottom 
ordinary launeh type 
of stecl, with Low- 
moor flrgbex and 
dome. 

Number of furnaces 1 

Length of flregratc 2ft. din 

Breadth By. boa 


Number of tubes 
Description of tubes... 
Heating surface of tubes 


Propellers : 
twin or single acrew .. 


Brass, 1iin. diameter, 
200 sq. ft. 


Twin. 

Number of blades on cach ay 4 

Starboard. Port. 

ft, in. ft. in. 
Diameter .. - . 8 2 8 at 
Mean pitch ‘ es : 4 4 
Greatest a . OO 0 5, 
leunersion upper edge - » oO 0 6 
Area of rudder .. Hb gd: Ce i 6.96 eq. ft. 
One atecring wheel with wire ropo on parallel barrel, 
Circles, 








Both Engines Full Power. 


sm cay ias cana eS. saan sys! oes: ral aemaal 


To Starboard, To Port 
Angie of rudder .. 40 deg, 40 deg. 
Full circle made in J min, 21 sec, 2 min. 6 poe. 


Number of revolu- 
tions per uircle .. ener 
oo 
174.5 yards, 


( Starboard onyine, 332; Starboard en 
( l'ort » 288) Port 


Diameter of circlo.. 140.6 yards, 
Full circle made in 1onin. 8 suc. with one engine ahead and one 
astern, heli amidships, 
TABLE Ci—AMeasured Mile Trial of H.M, 48 ft. Steam 
Dinnace No, 144. Full Power. 


Augiat 4, 1880, 


Date , 
Where tried ws ve “ ; weeny Stoke's 


atop $ Forward .. a vft. Fin, 
Draught of waters ary, 7 4ft. 104 in, 
Average boilor pressure : .. 121.50b, to square dich. 
Mean pressure of alr iu atokehold 1.87 in. of water. 
Average vacuum in condenser 22.06 in, 


Wether barometer... se 20.08 4, 
Mean revolutions per minute... , UST.GD ,, 
Mean preawure in cylinders, high: 

pressure i - ae i 77.1 Wy, 
Mean pressure in cylinders, low. 

PreMRU rE . i vs 20,00 ,, 
Indicated horae-power doveloped a2 ,, 
Mean  jrdicute horse-power  de- 

veloped, high-prosmure eyiinder — 10,06 ,, 
Mean oondicated horse-power des 

veloped, low-pressure cylinder ROBO ,, 


22.148 huote. 
” 


Spocd ut eMMel a ‘ 
: (Foree 
Wind + pireetion 
Rtate of sus : fi 
Quantity of coal on board 
Description —,, re 
Lngines ; 
Makers’ name 


How and quarter. 
Sioaoth, 
Gowt. 
Minon's navigation, 


Lelliss and Co, (boat 
bs John Samuel Whiltey 


Description * .. i Inverted compound. 
Number of osdlindera .. = ; Two, 
Diaueter of cylinders, high-pressure ig in. 

” low ” M4, 


Lenyth of stroke eh a Soy 
Duscription of clroulating pump Recaprocating double- 
acting, worked off en- 
pine whalt. 
J in, diameter. 
Double acting, worked 
off engine shaft. 
4} in. diameter, 
X) f: 
Direct by single eylin- 
der engine, 2edn. dla. 
mector by thin, stroke. 


Size yi és is 
Deseription of air pump 


Size si : 
Size of blowing fun 
tow driven ; 


Doacription of condenser ——.. Water in tubes, copper 

‘ body, brass tubes tin- 

ned. 

Area of cooling surface, . 180} Ay. ft. 
Boilers . 

Description Locomotive type with 

wet bottom tofurnarce, 

of steel, with Low- 

moordrebon anddone 


Number of furnaces ne. 


Length of tregrate 2 it. Obn. 
Breadth ‘ ge las 
Number of tubes... 183 
Deacription of tuber Hyrass, 14 in. diamoter. 
Heating surface in tubes LOO sty, ft, 
Propellers : F 
Twin or single aerow Single. 
Number of blades Kour, 
Diameter .. $ft. 4} in. 
Mean pitch oy 3. 
Greatest length.. hy in. 


Tnmersion of upper edge oh as 
Area of rudder a or CO wy, feet, 
Circles. Fall Power. 


rece sent neceee 





1 err 








me To Starboard, | To Port. 
Angle of rudder. 40 deg. | 40 deg. 
Kull circle made in 1 ft. 24 in. 2 ft, 18 dn. 
Revolutions per 
circle te ie 08 4B 
Diameter of circle. 170 yards. 158 yards 


ee 





; (Z'o be continued. ) 


THE AUSTRALIAN COLONIES AS A 
KIELD FOR ENGINEERS. 

WE published an article on this subject some 

time ago (vide ENGINKERING, January 20 and 
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organisation which had overtaken the Public Works 
Departments of not a few of these colonies, by the 
play of the iensenary and other influences to which 
they are subjected, and drew attention to the 
special difficulties and annoyances to which, con- 
sequently, members of the profession in the public 
service of these colonies are exposed in the dis- 
charge of their arduous and responsible duties. 

The general tenor of our remarks was illustrated 
by reference to what had recently been experienced, 
and was being experienced in the railway depart- 
ments of Victoria and New South Wales, As 
regards the former joa eal ‘stated that the dis- 
organisation long prevailing there, and which had 
brought the working of the railway department 
almost to a dead-lock, had at length, happily, 
roused public indignation, and led to an attempt 
being made to place the department beyond 
the reach of political parties by the appointment 
of an independent board of management, to the 
chairmanship of which an experienced railwa 
manager from this country had been appointed. 
How far the object sought is being attained, time 
alone will demonstrate. 

With respect to New South Wales, we showed, 
by reference to extracta from the public press 
of that colony, that the internal jars and discords 
in ita Railway Dopurtment were then, unfortunately, 
in full play. That, in fact, they were such that, for 
example, no sooner was an important railway ex- 
tension completed by the engincer-in-chief, and 
handed over to those in charge of the railways in 
operation, than the practice was commenced of 
worrying up complaints against the newly com- 
pleted works, and, forthwith, they were subject to 
being altered or pulled to pieces, without any re- 
ference to, or consultation with, the engineer-in- 
chief— a condition of things which resulted in the 
appointment of a Board of Inquiry, which is still, 
we believe, dragging on ita weary way with the 
lethargy characteristic of these colonial ‘* boards,” 
without, so far asis yet known, any tangible result. 

Now we learn by the South Australian news- 
papers that the condition of things in the railway 
department of that colony is equally unsatisfactory, 
and that it is, in like manner, passing through, or 
has just passed through, the turmoil of a Board of 
Inquiry. The circumstances which appear to have 
led to this expose of the internal working of the 
South Australian Railway Department are, as we 
learn from the Joeal press, briefly as followa: An 
accident occurred some time ago at the opening of 
w railway extension. The occurrence was proved, on 
investigation, to have been solely due to the acci- 
dental breakdown of the locomotive engineamployed 
onthe ovcasion, Jt was, however, of atype of which 
the locomotive engineer had, it appears, reported 
unfavourably. Jt was accordingly charged against 
him, or at all events broadly insinuated, that, as a 
consequence of his supposed prejudice against the 
enginoin question, he had wilfully contributed to bring 
about the accident, and the occasion was taken advan- 
tage of to make an attack upon him involving his 
wrsonal honour and veracity. The usual ‘* Board of 
nquiry,” peculiar to colonial inustitutions in such 
cases, Was appointed to investigate the charges. 
Those who happen to have knowledge of how these 
matters are conducted in the colonies will at once 
realixe the amount of worry and annoyance, not to 
apeak of the waste of valuable time, thereby 
entailed. We quote the following from one of 
the South Australian newspapers in reference to 
the aubject : 

‘We must confess that when the Nairne railway- 
opening fiasco was perpetrated wo were of opinion 
that there was very atrong evidence to justify the 
assumption that the head of the locomotive depart- 
ment was vindictively prejudiced against the type 
of engine employed, and that he had wilfully con- 
tributed to the unpleasant contretemps. e@ can 
therefore claim that, starting out with such a pre- 
judice, we should be liable to attach too little 
rather than too much weight to the evidence that 
might be forthcoming in the locomotive engineer's 
favour, Justice, however, compels us to say that 
theevidence that has been forthcoming has been 
such as to prove that ho has, beyond a shadow of 
a doubt, been the most profitable officer that the 
Public Works Department has possessed. The 
evidence of the engineer-in-chief exonerates him 
from the culpability which we were disposed to sus- 
pect him of in connection with the Nairne break- 
down. 

‘‘1t appears to us, in fact, that tho locomotive 





February 6, 1884), in which we pointed out the dis- | engineer has been made the victim of a persecution 
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against which we onter our strungest protest. We 
were foremost in demanding a searching invoatiga- 
tion, but we shall certainly object to any unfair- 
ness being displayed or tolerated. Hence, feeling 
that injustice has been done the locomotive engi- 
neor, and our own suspicions againat him having 
been proved to be Edn, Us hasten to make him 
some amends by placing before the public a little of 
the other side of the question which has not yet 
attracted sufficient attention.” 

Then, after giving statistics to prove the economy 
with which the locomotive engineer's department 
has been conducted, in comparison with other de- 
partments of the railway, the article from which 
we sara proceeds thus : 

‘“It is very clear, therefore, that the locomotive 
engineer’s management has been much more econo- 
mioal than that exercised in other departments, 
and there is strong ground for supposition that the 
locomotive engineer has ingu ill-will simpl 
from his desire and determination to practice all 
possible economy, 

‘¢We might have felt disposed to defer these re- 
marks had it not been that the locomotive engi- 
neer appears to us to have been made very inuch 
tho sonpegoat of the faults of others, and has had 
undeserved censure bestowed upon him. Our own 
opinion is that it is to be regretted that the ‘ friction’ 
which has now been made public, did not arise a 
little earlier in our history, if, as it appears to be 
in this case, it was the fruit of an officer effecting 
for the country a saving of some hundreds of thou- 
gands of pounds.” 

The same paper, in a subsequent issue, adds : 

‘*In our opinion a gross attempt has been made 
to drive out of the public service an officer who 
lias roused the ill-will of his compcers by paying a 
more strict attention to the econominal manage- 
ment of his department, and the convenience and 
anfety of the public, than his brother officers havo 
thought it worth their while to do. Le that as it 
may, the public have had quite enough of the un- 
seemly squabbling which has been guing on, and 
quite sufficient has been made upon this head. 

‘he attempt to defame the officer at the head of 
the locomotive departinent has ingloriously failed, 
and has recoiled upon the heads of his persecutors, 
We confess to a feoling of some gratification upon 
one score that this has been the result, Had the 
locomotive engineer been ‘engineered’ out of 
oftice, or by systematic badgering compelled to 
resign, wo should have had another instance of tho 
Hickson aifuir, Like that unfortunate otticer, he 
would have been made the scapegoat of all the 
blunders and bungling of others.” 

What stronger evidence, we may ask, could be 
adduced in proof of what we have previously said 
regarding tho unaatisfactory position of oflicial lifo 
in tho Australian colonics’ That an official of high 
standing in the service should be exposed to the 
ordeal of defending himself against virulont attacks 
upon his honour and reputation based on such flimay 
grounds, and dictated seemingly by such personal 
animus as is indicated in this cuse, is a forcible 
exumple of the ‘ colonial experience” to which pro- 
fessional men in the service of these governments 
ure subjected, apparently as a consequence of the 
honest discharge of their duty, This case, how- 
yver, appears tu be only another instance in point 
of the misrepresontation and porsecution to which 
others in similar positions frequently find them- 
selves exposed, and under which some have at times 
been driven to resign rather than continue longer 
to be subjected thereto. 

In the interests of the profession at large, to 
whom tho welfare of its individual members must 
at all times be uw matter of interest and importance, 
we have once more drawn attention to the subject, 
and shall do sv again whenever occasion shall pre- 
sent itself. 





LITERATURE. 


— 
Primers of Electricity. By Prowwssor KE. J. Houston, 
New York. 

Wuen the members of the Franklin Institute pro- 
jected the late Philadelphia Electrical Exhibition 
they determined that it should not only be a meet- 
ing ground for manufacturers and scientists, but 
that it should also serve as a means of rapid educa- 
tion for the people, upon whose entrance feos the 
auccess of the undertaking depended. Accordingly 
great pains were taken to announce by means of 
placards and labels the names and the purposes of 
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the different apparatus shown, and to prepare the 
spectators to appreciate what they saw, Professor 

_ J. Houston undertook to writo a series of primers 
of clectricity, doaling with the essential principles 
of the production and utilisation of this mysterious 
agent. He produced twelve small tracts, cach of 
four pages quarto, printed in clear type with wide 
murgins, and within these confined limits he com- 
pressed an enormous amount of exact scientific in- 
formation. The series forms a complete answer to 
those who deny the possibility of popularising 
soience without vulgarising it, for in no case is ac- 
curacy sacrificed, or a difficult point left unoleared. 
Of course it is only the main principles that are 
touched upon; the author has kept constantly 
before his mind the class of people for whom he was 
writing, and has never allowed himself to wander out 
of the track which he had laid out. He starts with the 
assumption that his reader has no previous know- 
ledge of electricity whatever, and he aims at teaching 
him just so much, that when he sees a dynamo ma- 
chine, a lamp, a battery, or a telephone, he may 
form a clear mental picture of the nature of the uses 
it serves, and of the procosses that are taking place 
within it. The subject is divided into (1) are 
lights ; (2) incandescent lights ; (3) dynamo-electric 
muchines ; (4) voltaic batteries ; (5) electric cur- 
rents ; (6) effects of an electric current ; (7) magne- 
tism; (8) electro-magnetiam ; (9) electricity pro- 
duced by friction ; (10) the telephone ; (11) the 
microphone ; and (12) the storage battery. Thus 
the whole ground of an electric exhibition, excopt- 
ing telegraphy, is fairly covered, and n non-tech- 
nical visitor can, @uring a half-hour's rest, acquire 
sufticient information to convert his attitude of 
mind from one of aimless wonder to that of intelli- 
gent interest. 
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WIRE ROPE WORKS, 


Wx rope making, of which thore are records ox- 
tending back for the last sixty years, has made preat 
progress within the last few yoars, and is still in- 
creasing rapidly. This advance has been rendered 
possible chiefly by the introduction of the flexible 
type, which has naturally extended the field in which 
wire rope can be applied. At first only iron wire, 
mado from either charcual or LB B iron, was used, 
but within the last ten to fifteen years, a change 
has been made in tho material, and steel has super- 
seded iron, in much the same manner that the iron 
wire rope superseded hemp and chain for ship work. 
In collieries, too, it is scldom that iron ropes are 
used now, steel being all but universal, at any rate 
in the must important works. A moro surprising 
change is that which has taken placo in the running 
rigging of ships, for at the present time flexible 
stvel wire rope is very largely used for this purpose 
in all positions, excepting always cases in which 
ropes have tu be handled; the terrible injury that 
might be inflicted by a brokon strand, prevonting 
its use for that purpose. 

These facta haves been more especially brought 
home to us by a visit we have recently paid to the 
new factory which Messrs. Bullivant and Co. have 
lately erected on the river sido at Millwall, near 
the ontrance to the South-West India Docks ; their 
trade having increased to such an extent as to have 
outgrown the original premises, 

These works cover a space of 24 acres, and havo a 
frontage of 310 ft. on the Thames. They aro not 
quite completed, but the part already at work is 
capable of producing 300 to 400 tonsa of rope per 


month ; whilst the factory when complete will have 
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a capacity of about 600 tons « month. 
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The wire for making the rope is taken to that part 
of the promises which adjoins the water side, where 
it goes through a preliminary testing. It is then 
made into coils, aud is cleaned, either in strong 
alg liquor or in acid. The galvanising shop ig 
were, and contains four baths of special desipn 
arranged purposely for treating wire. It should he 
mentioned that unusual care is required in gal- 
vanising steel wire, such as that usedin rope making, 
as it may easily become crystallised in the process 
if not proporly treated, The general arrangement 
is simple, the wire being unwound from bobbing by 
a machine and drawn, first through a bath of acid 
in the case of steel wire, and then through the gal- 
vanising bath. On emerging from the latter it passes 
through a bed of sand or asbestos, and is then 
wound on reels, Mossrs. Bullivant have intro- 
duced modifications in many details of the process, 
which, however, mainly apply to their own par- 
ticular business, and into which it is unnecessary to 
enter, The firm galvanise wire only for their own 
use, the plant being especially suitable for that 
purpose alone, 

The wire is then tested again, when it is ready to 
be taken to the large building, which forms the 
main part of the premises, in order that it may be 
twisted into strands. Before describing the latter 
process, however, it may be as well to give a few 
particulars of the composition of various kinds of 
Tope, 

Vhat is known as a “laid rope” comprises a 
heart, consistiny either of astrand of wires or a hemp 
rope. This forms the axis of the whole rope, and 
round it are laid—or twisted—aix strands; cach 
of these strands being composed of a core, either of 
hemp or metal, round which, in turn, are laid 
aix wires. A ‘formed rope,” on the other hand, 
is composed of six strands laid round a heart as 
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hefore, but each strand contains a greater number 
of wires. Thus the six wires will be laid round 

the core as before, and outside this in turn another 

layer, consisting of twelve wires, will be placed, 

making nineteen in all with the core. We shall 

give further details on this point later on, Besides 

these two terms the only other distinctive title 

recognised in the trade, is that of ‘‘ cable laid rope,” 

which is composed, as in ordinary hemp rope, of 
six laid ropes closed together, The latter form is 
often adopted for large aizes, but Messrs. Bullivant 
are of opinion that it is the worst form in which 
wire can be put together. 

To go back to the machines, we find these grouped 
in the large building, They are of various sizes 
and descriptions, representing the different stages 
‘of improvement through which the process has 
passed, as experience has suggested fresh combina- 
tions. The oldest style of machine is of a vertical 
type, and appears to be simply a modification of a 
well-known apparatus used in ordinary rope making. 
The bobbing containing the wires are placed hori- 
gontally on “forks,” which in turn are let into a 
plate at the base. 

The wires to form the strand, or tho strands 
to form the rupe, for the process is the aame in each 
case, are unwound from the bobbins as the action 
proceeds and are carried overhead, whore the closing 
ia effected by suitable mechanism. The turn is 
thrown out of the wire, or rather the turn is pre- 
vented, by a train of spur gearing which rotates the 
bobbing, The .apparatus is effective and makes 
excellent rope, but it cannot be run at a very high 
speed, The next improvement was the adoption 
of a horizontal machine in which the bobbins are 
suspended on spindles arranged in «a horizontal 
line within a revolving frame, The bobbins are 
balanced to prevent them revolving and se putting 
aturnin the wire, oid the strands are closed by 
means of the revolving frame. These machines 
will run from 200 to 800 revolutions per minute, 
and are very effective. In another machine the 
whole of the bobbins are mounted round the peri- 
phery of w# wheel or frame of large diameter, their 
axes Deing horizontal aa before. A considerable 
saving in the length of the machine is thus effected 
and other advantages are gained. din this apparatus 
the bubbins are caused to revolve on their epindles 
by mneans of an uigenious arrangement of eccentric 
wearing connected by short links, After the wires 
leave the bobbing they converge towards a cone 
shaped ‘ nozzle,” which has six grooves cut in it, and 
which is bored through ita axis for the passage of the 
core, The grooves guide the strands or wires, as 
the case may be, In the necessary direction for form. 
ing the rope, and after emerging from the grooves, 
the strands pass through a stationary nut or dio 
known as the “Jay plate,” which exactly fits the 
rope. This completes the closing, The distance 
between the nut and the end of the nozzly dotor- 
mines, to 2 certain extent, the length of the twist 
or the pitch of the strands, technically known as 
the lay of the rope. The longer the lay the less 
viuolence is done to the texture of the gneotal when 
aw heavy strain ts putoon tho rope, but naturally 
there is a limit to the looseness with which the 
strands may be closed. 

Messrs. Bullivant have very few of the old 
niichines left, and these are now kept more as o 
stand-by in cases of pressure of work. The prin- 
cipal machine in the shop is of the latest type, and 
will throw off a rope of 80 tonsa in one length, It is 
capable of making ope up to 2] in, in circumference, 
which would havea breaking strain of 1200 tons 
on the single part. This is in excess of any actual 
requirement up to the present time, but considering 
the increase in the size which has taken place 
during the last few years it is thought that suc! a 
rope may some day be called for, Messrs, Bulli- 
vant are about to make aaid4in. ateel rope which 
will have a breaking strain of 500 tons. Ton years 
ago the largest steel rope that had been made was 
7 The smallest rope now in 





fin. in circumference, 
general demand igs #in, in circumference, but 
smudlor sizes are made for special purposes. There 
is also in the principal shop a large machine 
used for cabling or closing very long ropes. It is 
150 ft. long, and is driven by spur gearing worked 
from ashaft below the floor, 1¢ will turn out three 
miles of 4in. rupe a day, and is principally om- 
ployed in making telegraph cables and other long 
ToOpes. 

The machines are run by a fine puir of horizontal 
engines by Mussrsa. Robey, of Lincoln, steam being 
supplied by » couple of Lancashire boilers by 
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Messrs, Abbott, of Newark. Desidos these there 
are other ongines and boilors in various parts 
of the works. 

The flexibility of the rope lies principally in the 
multiplication of the number of wires of which it is 
made, and the way they aro laid. This number 
may range botweon J6 and 400. It is a compara- 


tively casy thing tu inako a rope with few parts, ; 

but tho difficulties rise in proportion as tho: The cores are either uf hemp or iron, the former 

numbers are increasod. Great skill is then re- ‘ matorial giving »much more flexible rope. The iron 
uired so us to arrange tho wires in such a way , used for contres is sclected for its softness and duc- 

that each will boar its due proportion of strain. Tho | tility. The hemp is formed into a rope of special 


wires aro specially made for the purpose, and are | make, hardness being a desirable feature, and is 
‘treated by a process, for which an apparatus has 


vither of iron or ateol. It is seldom that a stouter 
gauge than No. !) B.W.G is used, the additional size | been erected, and which consists prineipal’y in 
boiling the rope in linseed or other ol, care having 


and strength of the rope being made up, as stated 
above, by multiplication of parts. Thus, a 44 in. | to be taken that there shall bo no acid in the latter, 
flexible rope has strands with hemp contres, sur- | othorwise an internal source of decay will be set 
rounded by wires of 13 B.W.G., whilst a 6 in. rope | up, especially with steel wire, which crystallises in 
has a hemp centre surrounded by twelvo wires, | the presence of acid. The ropes when complete are 
which are in turn surrounded by vightoon wires, | tested, there being a 100-ton machine for this 
| puyon when tho tensile strength is above this 
| 
| 


eighteen wires, which in turn would be covered by 
a layor of twenty-four wires, all of 11 B.W.G. Six 
atrands thus made would be closed together tu form 
arope. It will be understood wo are referring now 
to Mosers. Lullivant’s practice, as many makors pro- 
ceed on other lines, and we may remark that there 
is a vory great difference between the mode of manu- 
facture and quality of differont wire ropes mrde. 








all of 18 gauge. Ina 14 in. steel rope, the 
heart would be of hemp, and the centre of each | limit each strand is tested separately. 

strand would be an iron wiro. The latter would be; The old objection to wire rope was on the score 
surrounded by six steel wires; these would be | of its rigidity, but recent improvements have re- 
coated with twelve wires, and these again with | moved this drawback, although there are many 
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mariners and engineers who still hold the old pre- 
judice. In Table I., which has been prepared from 
data supplied by Messrs. Bullivant, the diameter 
of a sheave or barre) round which flexible rope of 
various sizes may work, is given, will be seen 
to be within the limits of ordinary practical work. 
The experiments made at Devonport Dockyard also 
tend to show the superior handineas of the flexible 
atecl rope. In these trials an 8 in. Bullivant steel 
hawser was tried against a 25 in. hemp'rope, when the 
report as to handiness in working was entirely in 
favour of the steel hawser. In actual service the 
armourclad Caledonia, 6832 tons, was towed from 
Liverpool to Plymouth by a 4 in. steel wire hawser 
weighing 12 cwt. On this occasion a 13} in. 
hemp hawser weighing 45 cwt.. and the 14 stream 
chain weighing 130 cwt., broke in the endeavour 
to do the same work. Another memorable towin 

feat with Messrs. Bullivant’s rope was that in hich 
the P. and O. steamer Khedive, 3724 tons, towed 
the Deccan, 3400 tons, of the same company, from 
Gibraltar to Southampton in eight days, encounter- 
ing in the channel a strong easterly gale. For this 
purpose two 4% in. steel hawsers were used. In 
towing out of the harbour it was necessary to make 
the hawsers fast round the bits, and when out at 
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sea they wore slacked away to their full length, 
when they showed no signs of having beon bitted. 
Another instances of the use of wire rope may be 
riven, Messrs. Day, Summors, and Co., of Northan, 
have on their patent slip a? in, flexible rope 
which is wound on a barrel 4 ft. 6 in. in diamotor. 
This same firm has recontly supplied to the Russian 
(fovernment 100-ton shoer legs in which a 6 in, 
ropo works round a 30in. diameter barrel, 

tt should be remombored, however, that in com- 
paring wire with ordinary rope or chain, that tho 
tensile strongth, and not the circumference, should 
be taken as a standard comparison. Probably a 
more extonded use for wire rope will be found in 
working tramways, such as that now running at 
Highyato. 

Tho most atriking instanco of tho flexibility of 
wire rope was exhibited in the caso of lifting the 
Kurydice, when a turn was taken of a Zin, rope round 
a2¢in. pin. This of course was only done in a case of 
omargency, and naturally injured the rope, which 
however stood to the work. Nippers such as we 
recently referred to are tha right things to use in 
such cases.” The injury that occurs to a ropo if tov 
sharp # nip or bend bo put in it, is that tho strands 
or wires get misplaced or ‘‘spew” out. This of 
course throws all the strain on to fewer parts when 
the ropo is used again, and so roduces ita breaking 
strain. <A 65? in. Bullivant flexible steel wire cable, 
held by an autumatic nipper, was tested before 
the Admiralty and Lloyd's officials to 81} tons, tho 
nipper being applied and released by one man. The 
rope ultimately broke at a strain of 86.3 tons, tho 
guaranteed breaking strain ae 80 tons. 

In conclusion, we give in Table II., on paye 515, 
particulars of wire rope used for atanding rigging, 
which have been compiled from Messrs, Bullivant 
and Cov,'s list, 
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THE 8.8. “COUNTY OF SALOP.” 

Wr give this week on page 524 yoneral views 
of the se. County of Salop, while on the oppo- 
site page and on our two-page engraving we publish 
further views showing the arrangement of her 
engines and boilers, The s,s, County of Nalop was 


ote nee 








* Seo page 82 ante, 











MESSRS. KR. HORNSBY 


; uti 


's 
a Oi 


Gf Ep 


AND SONS, 


Hie 


7 
: 


f 


| 


——— 














4 
Lid dd ae Oe ed r eds 
LSIESEDAIIACD AAA ANA OEE 
Ce eee as nee . 


SO ee eon 2 epee Ces, 
Pewereerrrepererrre-eerts rf i roy 


built by the Barrow Shipbuilding Company, Limited, 
to the order of Messrs, Abrahams and Co., of Livor- 
pool, and under the superintendence of Mr. FB. d, 
ileher, their consulting engineer, We shall in an 
early issue give furthor illustrations of the engines and 
ae of this vessel, and we shall then describe them 
ully. 
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COMPOUND PORTABLE ENGINE. 

We illustrate above a new pattern of compound 
abs engine constructed by Messrs, Richard 

ornsby and Sons, Limited, of Grantham, and which 
will be exhibited by them at the Smithfield Show at 
the Agricultural Hall next week, This engine may be 
regarded as w development of the type of portables 
with which Mesurs. Hornsby and Sone’ name has been 
so long identified, namely, that in which the cylinders 
are inclosed in a steam dome which forms the upper 
part of the firebox casing. ‘Thus in the engine now 
INuatrated it will he seen from the annexed section 
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that the two cylinders, steam chests, and connecting 
steam passive between the high and low-pressure 
cylinders are all cast in one and are entirely immersed 
in the raised firebox or steam dome of the builer ; most 
eflicient steam-jacketting is thereby obtained, the con- 
necting pussaye from the high-pressure cylinder ex. 
haust, to the low-pressure steam chest (the latter uct- 
ing as the intermediate receiver), as well arg the 
cylinders, being entirely surrounded with steam at the 
full boiler pressure. Waste-water cylinder cocks are 
thus dispensed with, ax the cylinders being always as 
hot as the steam, no condensation can take place, und 
the steam supply being practically in such a dome 
quite dry, no water ever pets into them. The dome 
and boiler is entirely cased with wood and sheet 
iron. 

The cylinders have buen designed so that the pistons 
and slides are as easily got at from behind as in an engine 
of the ordinary type, The piston rods pass through 
necks, Which latter are held very simply by a nut out- 
side the boiler steam dome front, thus staying the 
boiler at the sume time. The three slide spindles and 
the exhaust pipe are all contained in a trunk, which 
also projects through the boiler dome front, a gland 
and packing being urranged round it to umke a atemn- 
tight joint, so that by simply taking off the two nuts 
that hold the cylinder secks, and the nuts that hold 
the back flange, the cylinders can readily be removed, 
Rhould occasion require, ‘The engine ia also titted 
With automatic expansion gear, arranged with Masars. 
Hornshy's patent cecentrie controlling gear, 

The engine ig mounted on a wrought-iron fore 
carriage and road wheela. The outside firebox top 
proper is still retained, the dont being rivetted on the 
top of it, ko that the necessary strength and stifiness 
is Obtuined to tuke the working strains of the engine, 
This dome isalso of such a shape as to require but little 
staying circumferentially, The boiler is o° steel, and 
is Rtayed fora working pressure of 110 1b, to the aquare 
inch, 

The partienlar engine shown by our engravings will 
be exhibited at the Smithfield Show next week, and 
itis rated by the makers at S horse-power, its chief 
dimensions being asx follows: 


Engine : ft. in, 
Dimneter of high-pressure cylinder J OD 
iD low " " wo «© OD 
Stroke... " , . . . 7 0 
Revolutions per minute 160 
Diamoter of flywheel .. | 46 
Width a OQ (sd 
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Boiler : nq. ft. | various yr anacie inusa. There are three well-known | Majesty's Navy ?” and with thia object in view they 
(irate area. Se, a forma of furnace in operation, the Howell, the White, | appealed to Sir K. J. Reed to prepare a paper on that 
ae heating surface ie and the Briickner. The two former are ‘ continuous | text, the outcome of which was the lecture delivered 
ithe ” ” er : ‘oe action" furnaces, the ore being fed in at one end and | hefore a large and highly representative meeting in 

uta ” ” ‘* Se passing ont at the other, the cylinder being set at an] the theatre of that Institution on the 26th ult., and 
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METALLURGICAL NOTES, 
Mausenic ORE Dressina, 

AccoRvING to a paper read by Herr. Heberle, at a 
meeting of (zerman engineers of the Central Khunisch 
district, a large amount of ore is treated by magnetic 
dressing and soparating at the Friedrichsegen Mine. 
The ore in question is a mixture of zine blende and 
tp iron ore, the two minerals being so nearly of 
the samo specific gravity that their separation by 
usual methods cannot be carried out, so that for the 
past three years recourse has been had to the etic 
prs he material] to be treated comes partly as 

nd-picked lumps, and partly as a product of hy- 
draulic dressing of the ores from the mine, The hand- 

icked portion is in pieces from 40 mm, to 120 mm, 
diameter, while that from the hydraulic dressing is in 
bita of 6 min. diameter and less, The treatment of this 
material comes under three heads: 1, the calcination of 
the ore ; 2, the electro-magnetic separation ; and 8, the 
further hydraulic treatment of a portion of the material 
no separatud, The caleination of the ore is intended to 
convert the carbonate of iron of the apathic ore into 
the magnetic oxide, which can be acted upon by the 
magnets, ‘’he lump ore is calcined in tall kilna mixed 
with small coke, Owing to the sulphur contained in 
the ore, the fuel required is very little, only about 50 
kilos. of coke per 8 tons ore, which is the daily charge 
for one kiln worked by twomen, This calcination costa 
only about 80 pfunnige per ton ore. The caleined ore 
is crushed by stone-breakors and rolls to a gize of 6 mm. 
diameter. The small ore is calcined in long horizontal 
furnaces, ‘This ia much dearer and costa 24 marks per 
ton ore, All the calcined ore, after cooling, passes to 
the magnetic apparatue through o classifying sieve, 
which separates out all above the diameter of 4 mm., 
delivering it back for further crushing, while all of less 
size than 4 mum. passes down shoots to the magnets, ‘I'he 
mapnotic ete consiatsof 16 separate groups of magnets, 
each four forming one apparatus, in two pairs one above 
the other. The upper pair reccive the ore us it comes 
from the classifying sieve and sepa ate it, though not 
completely, into blende and iron ore. The products of 
this separation are passad on, each by iteell, to one of 
the lower pair of magnets. ‘I'he tinal result of this is 
blende with quartz, iron ore, and a middle product of 
both kinds, hia middle product is returned to the 
apparutus for further treatment. ‘he whole of the 
magnetic apparutua is connected with a powerful 
exhuust, as very much dust is formed during the treat: 
ment of the ore, The arrangement of the magnet ia as 
follows: Kach separator has four magnets attached to 
the tixed axis of a& revolving brass drum, Bo that the 
drum rovolves round the outside of the magnets, which 
renin always in the sume position. close to one side 
ofthe drum, The ore is fud automaticully down an 
inclined plane, Ko us to come in contact with the 
outside of the drum at the point where the mag- 
nets ave fixed on the inside. Tho magnetic oxide 
of iron bevomes at once attracted by the magnets 
und sticky to the drum, which, revolving in a 
contrary direction to the downward ore feed, car- 
view the oxide upwards, till it yets beyond the at- 
traction of the magnots, and is thrown down on the 
other side; while the blenda, uot being attracted, falls 
at once to the ground under the feed point, A Gramme 
dynaino of one horse-power supplies cnough current 
for a group of four such drums, The special advan. 
tage claimed for this arrangement ia that the magnots 
are protected from all weur and tear, and from dust, 
hoat, &c, ; alao thut there is no necessity for interrup- 
tion of current, nor for any arrangement for scraping 
the attracted ore from the magnets, us with othor appa- 
ratus in use in which the magnets are not ufrouniad 
by adrum, With two such groups of four separators, 
24 tons of calcined ore cun be treated in ]2 hours, 
riving 7 to 8 tons blende and 16 to 18 tons iron ore. 
‘he iron ore ia not further treated, but the separated 
bleude is subjected to hydraulic dressing, by which it 
x concentrated, and also some lead ore is taken out 
of it. 


IMPROVEMENT IN REVOLVING CALCINING FURNACES, 
Furnaces in the form of revolving cylinders are 


we now propose to briefly consider the paper and the 
discuasion which followed. 

Sir K. Reed divided his subject into five parte ; 

1, Armoured line-of-battle ships. 

2, Unarmoured auxiliaries of line-of-battle ships. 

3. Armoured cruisers. 

4. Unarmoured. 


: specs veasels, 
In the first place the lecturer referred to tlic neces- 


Inclination for this purpose. They are long furnaces, 
and comparatively narrow. The Brickner furnace 
is shorter and wider, and is not continuous in its action, 
each charge being kept in the furnace as long as de- 
sired, and then emptied out completely, The famnace 
is set without any inclination of the cylinder. It is 
much in favour as a chloridiser, and has the advantage 
of being more suitable than the other forms of 
cylinder for use in oxidising-roaating of sulphides 
when required. Revolving calcining cylinders have | sity for immediately completing all the new ships now 
not so far had any great success, or obtained any | in hand, and argued at some length the financial loss 
favour, in the treatment of lead ores as a pre- | oocasioned to the country'by the delay hitherto per- 
liminary to cupola smelting. Smith’s furnace, which | mitted in comple the building of our armoured 
has been used in America, was a long cylinder, | ships, a delay caused in some measure by the rapid 
set at an inclination, with the ore feed at one| development and constant changes that are 
end, the other end being connected directly to the in fu ag, apne to the equipment 
hearth of a reverberatory furnace, in which the ore | these vessels, such aa In constructive details armour, 
was agglommerated after coming fromthe cylinder, | machinery, guns, fi &o,, and partly by 
the calcination in the cylinder carried on by the reason of the parsimonious manner in which the ship- 
waste heat passing off from the reverberatory furnace. | building votes are estimated and dealt out from year 
to year, but we cannot admit that either of these 


A furnace of this description would not be suitable for 
treating many lead ores, which would get pasty and | causes should be allowed to interfere with the prompt 
completion of the ships ordered. 


semi-fused at the hotter part of the cylinder, and cause 
much trouble and imperfect work. Butthe cylinder} Sir E, Reed laid down as a fact that three years 
furnace has recently beon taken up and adapted to/|is abundant time for the construction of the largest 
lead smelting in a very ingenious manner by Mr. T. C. | ironolad that is ever built, an assertion which he very 
Huntington, manager of the large works of Mesars. G. | rightly declared, no private shipbuilder in the country 
Henfrey and Co., near Spezia, in Italy. These works | would controvert. 
are almost the largest of their kind in Europe, and are| Taking the cost of an ironclad, including machinery, 
most excellently equipped in all respects for working | as built in the Royal Dockyard at 600,000/., he then 
len-silver ores. “the method of smelting is mainly | proceeded to show if completed in three years the 
that of calcination and agglomeration, followed by actual cost, computing the interest at 5 per cent., 
reduction in blast furnaces. Mr, Huntington, though | would be 630,500/,, while the same vessel taking six 
finding advantages in the use of the revolving cylinder, a to build, the time generally occupied in the 
found it better to have cylinder and ugglomerating | Royal Dockyards, the cost would be 688,405/., thus in 
furnace quite separate. It was also found that with | addition to possessing a complete vessel in three in- 
the cylinder fired at one ond, o8 usual, satisfactory re- | stead of six years, there would be gained a saving in 
sulta wore not obtuined, as with many ores the tom- | expense of nearly 68,000/, 
perature necessary to carry on active oxidation at the he lecturer then proceeded to consider the question 
Hue end, was sufficient to clot and sinter the ore at|of armoured battle-ships, and in doing so he briefly 
the fire end, preventing further efficient calcination | referred to the policy. erroneous in his opinion, now 
and clogging the cylinder, After some experiments, peeve at the Admiralty of limiting the armoured 
the arrangement finally adopted by Mr. Huntington | belt of our present battle-ships to only about one-third 
in as follows: he cylinders, some 15 ft. long by a] of the entire length of their hull, but he refrained from 
little under 5 ft, wide, revolving in the ordinary | entering into a discussion on this point, because when 
manner on rollers, are placed horizontally, and are | the Inflexible question aroxe nearly all the naval offi- 
fired by producer gus. At each end is an inlet for gas | cers holding ofheial and highly responsible positions ut 
and for hot air, it being so arranged hy means of re- | the Admiralty expressed their entire confidence in such 
versing valves that the direetion of the flame may be | ships; but Sir E. Reed proceedad to take exception to 
changed aa desired, as in the ordinary regenerative | the method of classification adopted by Sir T’, Brassey 
in comparing English and French ironclads, as he 


furnaces, The charge of ore is fed into the cylinder 
from a hopper placed over it, und its calvination is | treated the whole displacement of the former as ar- 


watched through openings left for the purpose in the 
ends, When it istound thatthe ore isyohot at thetire end 
of the cylinder that sintering mightcommenco, the gas 
and air are reversed, and so the greatest heat removed 
to the cooler end, till that in turn becomes hot enough 
to require reversing to take place, In this manner it 
har been found powible to carry on the oxidation of 
lead ore rich i silica, and particularly liable to 
clotting, without any difficulty, and to a degree of per- 
fection not obtained in any of the ordinary forms of 
caleining furnaces. Whon a charge is finished it is 
discharged through doors in the sides of the cylinder, 
as in done in the Brickner furnace, into a hopper 
wagon placed below, the wagon being then raised by 
hy aulie hift to the top of the agglomerating fur- 
nace, This latter works continuously at oa sufficient] 
high temperature to at once liquefy the ore which 
comes to it thoroughly oxidised from the cylinders, 
Sulphate of lead, formed during calcination, is ducom- 
posed by the well-known action of the silica, the final 
product obtained being a slag almost completely free 
from sulphur, and in excellent condition for the follow- 
ing treatinent in the blast furnace. The cylinders and 
uguvlomerating furnaces are placed close together, 
the waste heat from the latter being utilised in heating 
theair for the cylinders, by means of a ‘‘recaperator,” | moured battle-ships by saying that it is necessary to 
built in a chamber at the flue end of the furnace, the | at once coustruct five such vessels, having a full length 
air on ita way to the hadnt passing through pipes | urmoured belt (or an equivalent and therefore in- 
or channels in brickwork, which are heated from out- | creased number of ships having only a limited armour 
aide by the furnaco-gases passing away to the main | belt) to place us on an equal or slightly superior posi- 
flue, as in the recuperator of the Ponsard furnace. | tion to France in this respect. 
widely known aud considerably used in this country, | This supply of hot air to the cylinders very much |, ‘Tho lecturer then advanced a few observations on 
notably in the case of ‘* black ash” furnaces in alkali | diminishes the quantity of gas required for heating his plan of ship torpedo defence, as shown by a sectional 
works ; also as revolving puddling furnaces, and the | them, and materially assists calcination. drawing, which he asserts is to be obtained by placin, 
Siomeus revolving 6 direct process ” furnaces for pro- eee an armoured deck, or inner bottom say, 4 in. thie 
ducing iron, As calciners, revolving cylinders have THE STATE OF THE NAVY. ; near the armoured belt, and tapering down to 24 in. or 
not found much use, the branches of metallurgy to/ Tre imperative necessity that exists for taking some | 3 in, towards the keel) ubove the outer bottom, but at 
Which they are particularly adapted not being much | immediate steps to increase our Navy, has received yet | some distance therefrom, and belowthe boilers, engines, 
Cole iere ; though in the form of the Oxland and | further confirmation from the fact of the reveut meet- | &¢., the space between these bottoms being greatly 
locking furnace they have been recommended and | ing at the Royal United Service Institution. subdivided both transversely and longitudinally, The 
employed for the calcination of arsaenical pyrites for tt appears that the Council of that Institution, which | naval torpedo will, he says, be atopped, and compelled 
the production of arsenious acid, In America re- | partakes to some extent of a semi-official character, | to explode outside of the outer bottom, and the debris 
volving cylinders are largely used in the working of | realising the extreme danger of our present naval|of that bottom will be dashed against the inner 
silver ores, being found vory effective for calcining or | situation, determined to obtain what may be termed a| armoured bottom, which will be of course far more 
roasting the ore with salt, for the purpose of chlori-| service opinion, as to ‘‘What are the most urgent | difficult of penetration by thia débris than the ordi- 
dising tho silver preparatory to its extraction by tmeasures that should be taken for increasing Her | nary ¢ in. steel plating, which at present is all that 






















moured tonnage, which Sir iM, Reed argued was a false 
premise, as the actual armoured tonnage of the English 
ships was but one-half of their total displacement, 
whilst the French ships, being wholly armoured, their 
displacement and armoured tonnage are one and the 
same quantity, 

With this method of classification, and taking ships 
having 15 in. of armour and upwards, the lecturer 
compiled a table in which he showed fourteen I'rench 
ships having an aggregate armoured tounage of 126,288 
tous as against eleven Kuglish ships with an aggregate 
armoured tonnage of 61,570 tons, or leas than half the 
armoured tonnage of the French ships. 

Without wishing to criticise this or any other form 
of classification, we must remark that the only correct 
and useful comparison to be instituted between iron- 
clads is that of their fighting efliciency, in which must 
le considered their respective gun-power, speed, handi- 
ness, coal endurance, protection afforded to vital 
parta, stability under all circumstances, and date of 
completion. 

In ships with 12 in, of armour and leas, Sir KE. J, 
Reed acknowledged that England is superior tu France 
in the proportion of three to one. 

The lecturer then summed up his remarks on ar- 
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separates the cngines, &c., from the outer bottom. 
Thia form of construction possesses alxo other inci- 
dental advantages by preventing a shell from getting 
into the ship below the helt (by glancing off it), ane 
by loculising the injurious effects of ranminy. 

This system of ship torpedo defence would peeebly 
he effective in so far ox the Whitchead attac 
is concerned, ag that torpedo carries only a small 
charge and delivers its blow some 10 ft. beneath the 
wator line, but whethor it would be efficacious against 
a torpedo having’ a charge of 200 1b, of dynamite, and 
which would strike its blow somewhere about the 
point where the inner armoured bottom connects itself 
to the armour-belt by a horizontal al is yet to be 

rove ; but stil), if not adequate for torpedo defence, 

ir E, Reed's system of armoured inner bottom affords 
great additional structural strength. 

Tho next point treated of was that of torpedo boat- 
catchers or destroyers, or, as the lecturer termed them, 
uns auzillaries of the battle-ships, one of which 
he considered should be attached to each of the first- 
class ironclads, for the purpose of frustrating a tor- 
pedo boat attack by ca ring or destroying them. 

This apecies of vessel would have to be very fast, to 
have their machinery well protected against machine 
shell-gun fire, and to be equipped with a light shell 
gun and torpedo. 

Though in connection with these torpedo boat 
catchers Sir EK. Reed dwelt almost entirely on the 
question whether or no they should be provided with 
a gun equipment (which appears to us a sine gud non 
for all men-of-war), yet we think that every feature 
connected with this novel kind of craft requires very 
careful consideration, and is at least ag important as 
the single one submitted to the meeting ; in fact it 
hardly seems settled what is the actual sphere of work 
of these scouts. 

Sir E. Reed then entered on the consideration of his 
third point, or armoured cruisers, and to avoid the 
possibility of the debate degenerating into the com- 
petitive advocacy of rival types of ships, he refrained 
from alluding to more than an epitome of his vicws 
on this point, which are ‘‘that where the engines, 
boilers, and magazines of ships are protected by 
curved decks, those ducks to be effectual against the 
firs of even the lightest naval guns, must be from 
24 in, to 3 in, thick ; and that where the water-line is 
not protected by armour, it will be liable to be ao 
rentaod torn by shot and shell that it will usually be 
sal gia tu atop leakage.” 

The lecturer declared five to be the least possible 
number of these armoured cruisers, that is, one for 
each of our foreign stations, and they should, he re- 
marked, be fairly armoured, powerfully armed, en- 
dowed with a speed of from 18 to 20 knots, supplied 
with an abundant coal supply, and have a displace- 
ment of some 8000 tons. 

In the courae of his remarks on armoured cruisers 
Sir E. Reed severely criticised the theory of coal pro- 
tection, which he sums up by ruying, ‘ Let us got 
whatever defence there is to be derived from coal 
while it lasts, but do not let us play upon the sailor, 
the cruel farce of telling him to look for part of his 
permanent defunce to that which is put on buard ex. 
pressly for him tu use;” these remarka we entirely 
agree with, 

The lecturer next dwelt on the question of un- 
armoured cruisers, referring especially to the necessity 
of providing them with a thick deck over boilers, 
engines, &c., and also with a suflicient reserve of 
buoyancy under such attacks us may be reasonably 
looked for not from unarmoured, but fairly armed 
ships. While in regard to the speed at present 
attained by this classy of ship he expressed great dis- 
satisfaction with the small progress so fur effected in 
increasing their rate of steaming, on the grounds that 
in the Inconstant class, built sume eighteen years since, 
a speed of 164 knots was obtained, a result which has 
been improved upon only to the extent of half a knot 
in the new ships of this class, while we are entitled 
to look for far greater progress in this period, con- 
sidering the use of steel, increased power of engines, 
&c. At the same time, Sir K. Reed does not consider 
that the Admiralty are to blame, a8 private firms, in 
making an ard dete offort and sacrificing something 
that would not be possible in our naval service, have 
only aucceeded in giving to this class of ship a speed 
of 18 knots, At least eight or ten of theac unarmoured 
ahips are (according to the lecturer) urgently wanted. 

The question of torpedo boats was then taken in 
hand by Sir EK. Reed, and aero he considered that two 
kinds are necessary, viz., seagoing and ship torpedo 
boate; we think, however, it is highly improbable thut 
apy further increase will be made in the so-called ship or 
second-class torpedo boats, owing to their inferior sea- 
gang qualities and small coul supply, bnt these craft 
will be replaced by a special class of boat, termed a 
guard machine gun-byat, superior in these two par- 
ticulars to the second-class Loata now in our service. 

The lecturer ig pee that at loast fifty of the larger 
or sea-going class of torpedo boats are needed, and this 
number we consider to be far under the mark of what 
is actually necessary, looking to the fact of our exten- 
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each of their principal naval ports with some fifty ot 
these boats, 

Sir K. Reed lastly sketched out a programme of 
urgent necessity, and roughly computed the cost. of 
fulfilling it. his programine consists of the completion 
of all the ships now in hand us seon as possible, and the 
building at once of the following in addition to those 
vessels : 

Five armoured battle ships, five extramely fast 
armourcl cruisers, cight extremely fast unarmoured 
cruisera, fifteen extremely fast uuxiliuries to battle 
ships or torpedo boat catchara, and fifty torpedo boata 
of the firat class, Tho total cost he calculated would 
be 6,355,000. Med aay in the following manner: 
(1885-6) 3,855,000/. ; (1886-7) 1,900,000/., and leaving 
1,100,000/, to complete. 

This paper of Sir E. J. Reed’s must undoubtedly be 
admitted to bea masterly conception, and should prove 
a strong power in the hands of those who remain un- 
satisfied with the meagre and half-hearted proposals 
of the Government as explained by Lord Northbrook 
and Sir T. Brassey on Tuesday night. 

The value of Sir E, J. Reed's proposals lay in the 
fact that in the discussion which followed his lecture, 
a unanimous opinion was expressed not that these 
were sufficient, -but that they were far trom being ade- 
quate to fulfil the pressing needs of the Navy, and it 
must be borne in mind that this opinion is entirely a 
service one, and therefore is the declaration of those 
who believe that our Navy is in a moat dangerous con- 
dition, and not of those who can realise any possible 
ponents except patriotically, by an increase of our 

avy. 

Before proceeding to consider the remarks of the 
various speakers at this meeting, it may be interesting 
to compare the proposals of the Government and of Sir 
Kk. J, Reed, which latter has received the support of 
the Navy generally, 


Government, 
¥ armoured battle ships (in dockyards), 
” ” contract, 
h Cruisers 


9) 

2 torpede rama (Polyphomus class) = 
10 auxiliaries unarmoured (keout class) ,, 
30 weagoing torpedo boats 

Cost, 8,700,0007, ; time, 5 years, 


Sir E. i Reed, 


4 armoured battle ships (in dockyards). 
" contract. 
cruisers 


$» 

Go unarmoured —,, - 

15 auxiliaries unarmoured - 

fO0 vougoing torpedo boats + 
Coast, 0,355,000/. ; time, 2 to 3 years. 


The lecture was followed by an animated and impor- 
tant discussion in which many eminent uaval otticera and 
experts took part, and Sir Spencer Robinson in the 
course of his remarks pointed out the fact that the 
immense diversity of the opinion of uaval officers was 
one great cause of the fuct that the state of things (in- 
cfliciency of the Navy) had not been remedied, and he 
japlured them not to split over trifles, but combine 
together to urge on the authorities the necessity for 
change ana improvement with a combined voice. 
These remarks we would strongly commend to the 
notice of naval officers generally. 

Admiral Sir J. Hay, M.)., said that the most urgent 
measure was to obtain some moncy. After dealing 
generally with the lecture he stated that on the prin- 
ciple of not putting all one’s egys into one basket, he 
would rather have two Riachuelos than one Duperre, 
and believed that five of the former would certainly 
defeat two of the latter class, Ju reference tu the gun 
question, he stated that we required some 3800 guns, 
ee u reserve, While we only possess 387 actually 
ready, 

Captain Noel, R.N., thonght that at least one mil- 
lion should he permanently added to our naval esti- 
mates, and that for the last twenty-four years le con- 
sidered that the Navy had been starved, He disagreed 
with the lecturer's method of classification, believing 
the luflexible to be a very excellent vessel; he 
did not consider it right to take away half her tonnage 
in comparing her with the Duperre¢. 

Mr, White, lute of the Constructor’s Department at 
the Admiralty, and now chief constructor to Sir W, 
Armatrong and Co., opened the adjourned discussion 
on Thursday afternoon, when he defended the Colling- 
wood class, with their partial armour, for which 
design he held himself equally responsible with Mr, 
Barnaby, the oa chief constructor. He also 
looked on Sir EK. Reed’s classification as at least 
peculiar, maintaining that armoured tonnage and fight- 
ing efficiency are not interchangeable terms, He 
denied that Sir W. Armatrong advocated the abandon- 
ment of armour in English ships, and concluded by 
stating that in his opinion the Ksmeralda, with whose 
design he had nothing to do with, represented the best 
cruiser that had ever been built of 3000 tons displace- 
ment, 

The Right Hon, W, H, Smith, M.P., concluded a 
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temperate and wall-considered speech with the remark 
that ‘‘ we ought to combine together iu order to en- 
deavour to inform our fellow-countrymen of the con- 
dition in which Her Majesty's Navy is, and of the real 
neversity which exists for the important addition to 
it which Sir MKdward desires.” 

Mr. IE. Norwood, M,I., brietly touched on the report 
of the Committee on Construction and Repair of Her 
Majesty’s Ships, of which he was a member, and stated 
that ‘‘they had abundance of evidence from the Con- 
structive Departmentof the Adiniralty, which gave upon 
the whole the admission that the quality of the work 
turned out by private firms was quite equal to that 
turned out at dockyards,” 

Captain Colomb, R.N., asked fora yearly expendi. 
ture of 5000/, for experiments to remedy in some 
measure the diversities of opinion existing among 
naval officers in regard to vonatructive details, 
armour, guns, torpedoes, &c. He believed that naval 
officials ag a rule were in favour of the '‘ Collingwood" 
method of armouring, and he believed that an over- 
whelming majority in the Navy considered that the 
‘¢ Dreadnought” was the best type of battle-ship, 

Admiral J. C. Wilson said he preferred the 
Thunderer clags, but would not attempt to go into the 
technical questions; he confessed, however, that he 
liked to put his foot on a ship which he knew had an 
armoured belt uround the water line, 

Amongst others who joined in the discussion were 
Lord H. Lennox, M.P., Sir Churles Nugent, Mr. 
Arnold Forster, and Admiral W. Gore-Jones. 

The chairman, Sir E. Fanshawe, in addressing the 
mueting, referred to our obsolete ironclads, and said 
all these ought tu be knocked out of the liste of ships 
fit to defend the honour of the country in action, and 
they ova to be replaced with ironclads of the most 

werful deacription, though many of these obsolete 
irouclads would do good service as local defence ships 
of our own coast, 

Sir EK, J. Reed then replied to the various speeches, 
and puinted out that his echeme of apending 6,355, 000/. 
in the next three years referred only to new ships, and 
that the important part of his programme which re- 
ferred to the rapid completion of the vesnels now 
under construction would really bring up the total tu 
about 8,000,000/, 

As to the question of the difference between the 
Collingwood and Duperré system of armoured belt. he 
paid, it seemed to him a fundatnental principle that a 
ship called an armoured ship, and reckoned as an ar. 
moured ship, should have armour cnough to keep her 
upright under a fire falling upon her unarimoured parts, 

This important meeting then terminated with a 
cordial vote of thauks to the lecturer, 
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NOTES FROM THE UNITED STATES. 
Puivanvetruia, November 21, 1884, 

SOUTHERN iron is arriving from Alabama, and aelling 
at 16.25 dols. for forge aud 17 dols, to 18 dols, for 
foundry, Western bituminous iron is coming in and 
underaclling the anthracite iron of Mustern Penneyl- 
Vania, The downward tendency in prices is still very 
marked, and trade is greatly disturbed. Rumour pre- 
Vails as to probable large transactions in steel rails, 
Reductions are being made in mills and at furnaces, 
and in nearly all branches of labour. The outlook is 
dircouraging, but the American market is subpect to 
sudden fluctuations,  Hessemer pig is saleable at 
18.50 dols. at tide water; steel slabs ut 36,50 dole. A 
urchase of 6000 tons of spiegeleisen was made to-day 
rom German makers. Old rails are saleable at 
17.50 dols here. Scrap is dull. Business generally 
has not begun to pick up. Political agitations are 
over. Philadelphia exhibitors to the number of 200 or 
over are shipping exhibits to New Orleans, ‘Tho main 
building covers 30 acres. The display of southern 
inineral, timber, and agricultural resources will be 
immense. Jiates by raiis to New Orleans from Phila- 
delphia, 31 dols, An improvement in business is pro- 
bable about mid January. The glass trade is suffering. 
Timber is quiet. The teatile manufacturers are still 
further restricting production, and the carpet weavers 
of the city have resolved upon stccking. The latest 
railroad returus exhibit declining earnings. The Trunk 
line war of rates continues, but the Pennsylvania 
Company retains its regular rates, 
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ITALY AND SICILYS—Signor Gabelli haw published in a 
recent otticial rupord his ideas on the uniting Sicily with 
the Italian Peninsula by means of a tunnel. The firat 
thing to be considered, according to Signor Gabelli, is the 
conformation of the sen bottom at the straits, and he 
atutes that it is beyond all doubt that in @ south-easterly 
and north-westerly course, starting from Pizzo, on the 
eoart of Calabria, and ending at Sunt’ Agata, on that of 
Sicily, there exists a submarine chain of moantains sepa- 
rating the basin of the Mediterranean from that of the 
Adriatic. The sides of these mountaina are very stee;), 
and the course of the contemplated tunnel is clearly osta- 
blished froin these hydrographical conditions. It only 
remaina to be seon whether tlie nature of the soil in suf. 
fiviontly solid and compuct for the purposes required, 
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HYDRAULIC DREDGER (BRUCE AND BATHO’S SYSTEM) FOR BURMAH. 
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Tik above engraving representa a dredger, on 
Messrs, Bruce and Batho’s system, lately constructed 
for uac in British Burmah. It ia designed to work 
to a depth of 15 ft, and is of the following general 
dimensions; Longth, 120 ft. ; breadth, 32 ft, ; depth, 
7 ft. 3; and mean draught, 3 ft. The vessel is pro: 
pelled by twin screwa worked by independent pairs 
of high-pressure engines, aupplied by steam from an 
ordinary marine multitubular boiler 9 ft. in diameter 
by 9 ft. Gin, long. In an carly issue we shall give 
detailed drawings with full particulars of this dredger, 
and for the present shall merely add a short general 
description of its equipment and mode of action, The 
Whole of the operations involved in working the execa- 
vatoy are performed by hydraulic power, which ix 
furnished by a pair of dircet-acting differential pump- 
ing engines with steam cylinders 151, in diameter, 
and pumps 4} 4 in. in diameter, the atroke of both being 
{8 in. All the rains are controlled by slide valves 
placed amidships, 40 that one man can regulate the 
whole of the motions without loaving his station, The 
exouvator is mounted on the end of a beam pivotted on 
A frames fixed to the deck, ‘his beam ia raised into the 
waition in Which itis shown in the engravings bya hy- 
draulic ram about half way between the contre and the 
excavitvor, and it is enused to descend partly hy the 
weight of the excavator, and partly by a smaller 
hydrauli¢ ram noay the other end, The excavator 
itaclf ia worked hy two rama coupled together by side 
yods, so that they move in unison, The lower and 
larger ram is connected hy roda to the three segmental 
scoops, and server to draw them together when they 
are receiving a load of soil, shingle, ov rock, a presanre 
of 30 tons being available and aniply sufficient for that 
purpose, ‘The amaller rum opens the excavator when 
it ia raised, The two hydraulic cylinders with the 
hemispherioal shell and the casting to which ita com- 
ponent parta are attached, are hinged to the beam by 
wuniversal joint, through the trunnions of which the 
presaure water entera. ‘The shoot for discharging the 
axpoil is connected to the beam and follows the excavators 
ready to reccive its load as it falla. The speed of working 
is about forty lifta an hour, and, as the excavator has a 
eapacity of 160 eubic feet, the work done amounts to 
400) tons per hour, 

Up to the praesent 7 dredyers have been constructed 


on Messra, Bruce and Batho's aystem, and four have | 


been supplied to the Government of India, and are 
giving the most satisfactory results both as regarda 
working expenses and economy in the cost of 
maintenance and repairs, As may be seen from the 
official reports to the Government of India, the coat 
of dredging with one of theae machines is now only 1d, 
per cubie yard, while after some years of work the 
dredger was dercribed as “ perfect in every way.” The 


| 


| 





fact that all the working parts are either on board, out | 


of water, or above the material acted upon by the 
excavator, accounts for the great differences in wear 
and tear aa compared with the bucket and ladder type 


of dredger. : 
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PUMPING ENGINE AT THER EASTBOURNE 
WATER WORKS, 
(Concluded from page 47-4.) 

Wer shall now proceed to describe the pumps, &c., 
under the floor of the engine houre. 

The pump rode, as already stated, are connected at 
their lower enda to the crosshead of the pump plunger. 
This is a substantial forging of Bessemer steel 11 in. 
deep at the central portion; the inaile of this cross- 
head is bored larger than the diameter of the plunger, 
and a bush, in halves, the use of which will presently 
appear, is inserted and serves to transmit the neces- 
sary downward pressure to the plunger, ‘To the cross: 
head ure also fitted two steel pins, $4 in, in diameter, 
which by means of a puir of links connect the croks- 
head (Fig. 2) with a lever which is in this instance 
eupeyes to baluuce the working parts of the engine 
and pump by means of a weight anspended from its 
outer end, and to work the auxiliary pumps. This 
method of balancing the parts keeps the pressure upon 
the engine bearings uniform on both strokes, Although 
desirable in large engines such as the present, exerting 
nay 100 indicated horse-power, this plan of balancing 
is not necessary with smaller engines of 100 indicated 
horse-power. Nos, 2 and 3 engines are balanced only 
hy their flywheels, 

The condenser is supported by the pump girders. It 
in S$ ft. Gin, in diameter, and 4 ft. Gin. high; the air 
pump is single-acting, 17 in, in diameter, and 24 in, 
atroke, It is carried by and placad inside the con- 
denser; the centre of the air-pump is not however con: 
centric with that of the condenser, but is nearer the 
centre of the engine ; by this means « longer stroke is 
obtained than would have been otherwise possible, A 
non-return valve is fitted to the discharge branch of the 
hot-well, ‘The injection water is drawn from, and the 
discharge water returned to, a cooling pond at a short 
distance from the works. 

The feed and air-charging pumps are carried on the 
top of the condenger. The former ig 34 in, in diameter, 
the latter in. in diameter, Both are single-acting 
with a atrokeof 1sin. The bucketof the air-charging 
pump is packed with leathor, the valves are | in, in. 
diameter, and means are provided for opening the 
suction valve when the pump is not required to supply 
air. 

The main pump (Figs, 39 to 46) ia of the bucket and 
plunger type. The working barrel is 20 in. in diameter, 
the plunger is 15 in. in diameter, and the depth of the 
ruction roxe from the well girders is 55 ft. The pump is 
carried from the well girdera by means of strong bracketa 
cast on the top pipe, A second set of girders (Fig. 3), 
of much lighter section, are fixed in the well at the 
level of the suction box, this being fitted with wheels, 
which can, with the suction pipes below, be run to one 
side to admit of the bucket being lowered for examina- 
tion or repacking, &c., and the suction valve itself can 
be examined or taken out if necessary, This very con- 
venient arrangement cannot at present be used, as the 
pumping power available is not sufficiently great to 
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lower the water far cnough in the well. The valves 
have therefore to he drawn from the well floor, Shia ia, 
however, a very simple operation, as it is only neces- 
sary to remove the nut at the top of the plunger, and 
move tho engine slightly round, when the bush in 
halves previously alluded to, will come out; the 
plunger and rods are then free to puss through the 
uinp crosshead, which, with the other year, in not 
interfered with, 

The rising inain is 2lin. bore, lyin, thick, with 
flanges 22in. thick, The suction pipes are 224 in, 
hore, A wrought-iron rose 24in. by 40 in, by 24 in, 
ig fitted to the ond of the suction pipe. 

The pump rods through the rising main are of 
Bessemer steel with scarfed joints, held together with 
cant stecl boxes. The bucket (Fig. 46) and suction 
valve are of the aame design, with the exception of the 
xnction valve having a conical projection which fita the 
bored seat in the suction box, The valves themselves 
are of the double-beat description, specially designed 
to vive © maximum waterway with # small lift; the 
lift does not exceed !4in, They are of solid gun-metal ; 
the beata and the spindles in which the valves slide, 
are also lined with gun-metal, The suction valvo is 
loaded with lead. The bucket packing consists of 
manganese bronze rings about ¥ in, wide and Q in, 
thick, These have been found to wear exceedingly 
well, In order that the auction valve may he readily 
drawn, it is provided with a coarse screw thread on 
the top which is easily found hy a rod with a bell- 
month that is lowered from the top of the pump. 

The pump is connected to the air vessel by a pipe 
14in. bore. The air vessel itaclf in 3} ft. Gin, internal 
diameter by 12 ft. total height, The volume of air at 
working level isabout 7houbic feet, orabout twenty-two 
times the discharge from the pump per single stroke. 
A atop back valve, working in a brass seat, is fitted 
on the inlet from the pump. Two 5 in. safety valves, 
capable of discharging the wholo water thrown hy the 

ump with a very slight increase in head, are fitted 
etween the pump and air vessel, ond also an 
easing cock 3 in, bore, to relieve the pump of pressure 
when starting. 

Fuel aul Heat Teats,—This machinery was officially 
tried on February 18 and 19 by Mr. (. A. Wallis, 
Messrs, Moreland and Son being represented by their 
manager, Mr. David Bonar. No, 1 engine was used 
for low-service work, and Nos. 2 and 3 engines for 
high-service work. It was not considered desirable to 
run Nos, 2 and 3 engines at full speed on account of 
danger from exccasive pressure in the main, and they 
were therefore run at the speed given in the Table, 
20.78 and 20,89 revolutions respectively. No, ] engine 
was supplied with steam from No. 3% boiler, and 
Nos, 2 and 3 engines from Nos. 1 and 2 boilers, 
These also furnished steam to the donkey engine, so 
that the actual duty of Nos. 2 and 8 engines is slightly 
in excess of that given. Special care was taken that 
at the commencement and finish of the test the graten 
should be equally charged with coal, and as they are 
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only 4 ft. long, it was possible to judge with accuracy, © the high-pressure exhaust so common in most engines , 14.46 Lb. per indicated horac-power, including that ured 
On economical around poxsibly it would have been of this type, ix almost entirely prevented, No. 1 is | in the steam jackets. ete, ee 

better to steam: Nos, 2 und 3 engines from a single ) for all practical purposes a receiver engine, and the Neither the head, nor the speed, in this tria] was the 
boiler ; all the boilers were, however, used in the text | diagrams sufficiently indicate that a receiver of Jurge | same us in the twelve hours’ trial; the indicator dia- 








to prevent any chance of loas from louky valves, &e. cupacity is not necessary or even desirable. grama taken in the latter case show, however, a 
The cngines were in their usual working order, no | . slightly smaller consumption of steam thun those taken 
overhaul or adjustments having ben made since they Tanne L— General Dimenseons. din the former case, Tn any case the engine was quite 
were put to work, Observations of the counter ! woes eee ee gs economical during the twelve hours’ test as during 
water-presaure gauge, well gauge, and steam and - - Hugin ae ete spect 
vacuuin gauges were made every hour, and frequent) 0 ——— | Tania LIL, — Results of a Test made on February 18, 1884, to 
indicator sep. as bipts soni The coal was most High-prowure cylinder... diameter} 20 in, each 18 im, | agerrtain the Amount of Heat Rejected by Now 1 Mngine, 
carofully weighed and checked, oe OW ot 8 is " 7 a ae OUSEKVATIONS, 
Theo mean observations and the results of this trial Paws — barrel i " 4 " " Vie " meGea ae N : ipa: 
are given, below in a tabular form. The general results | pischarge per revolution... ... ..| ébgaly. —,, Yb gals, Havolotionnin hutinien.. 7.2: 1592 
are, however, that No. | engine used 1,58 lb. of coal Boilers, oe - “ik ss wi a ft. ; per minute .. 684.68 
| alles horse-power, and 1.78 lb. per poe - areuaeatiwo in each) diameter a3 in, Head of water pressure gauge ... 278.083 ft. 
power, that Nos. 2 and 3 engines used 1.80 1b. | vitirate aren per boiler... oq. ft. ell gauge... nee ee GOB, 
er indicated horse-power, and 2.007 Ib. per pump | Total heating surface por boiler... 07 ,, Total head from water level in 
1orse-power. Expressed in the form usual with pump- | ___ peti eer as oo tats Well, eae ate BOBLTA gy 
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ing cnyines, the duty performed hy No, 1 engine in 


millions of foot-pounds of water raised per 1J2 1b. of | 


TART Th-- Reser ov Tweeve Tovns? Treat 
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coal was 124.6 millious, the mean duty of Nos, 2 No. 1 Engine, No. 3! Kanglie, No, 8 Engine. 
ran $ engines being 105.8 millions, Woe ure not aware pis revolutions in ae Wath 1A vos | 15,040 
that the results given by the larve engine, have ever | AYemee oy periminite .. 3.44 zs waht) 
given by tl rye chgine, have ever Total amount of water raixed in gallons a PEDO HLL 374,040 87,020 
wun excelled, 2 Average total Jift in fect .. a 1 eh 2 4G Bio SHAS 
Specimons of indivator diugrams (Figs. 47 to $4) ») BtUAIN Pressure above atLMoxphere —.. m4 ; Lu 14.08 7a 
taken from al] three engines during the trial are given. Haat sent ene o dhe = “ ne 1 23.58 = fh “s.7) 
ne , ' W-Dre ; ordo-power of water ralscd es Ss it a 2 ct may 64,00 
In ers h aa ont a ee oa oy hur Hingranis Indicated horsc-power 2 . 4 a ede 00,70 124 colleative 
are shown combined, bemy reduced to the samo scale | Ratio percentaye of pump to indicated horw-power ghey ati n.d 
of pressure, the ratios of the length of the diagrams | Coal consumed in twelve hours, including ash, in pounds 6... 106 Wh, | 208K 1h 
being in direct proportion to the urcas swept through oi ar er ae a a : re ; a , 
s ’ $ : rh ee xs a ny % mm ), ppd rr 
by tho pistons, i kee ; ; 55 ,, persquare foot of fregrate per hour 2 GL ,, h1 Mb. 
The OwW-presstire indicator diagram, in the case of | Coal per horse-power of water raised, including agh : $5 ; 17s ,, 2,09, ,, 
No, 2 and 8 engines (Migs. 4 and 60), almost exactly 1» Indicated _,, " is '» ie , 1.03 ,, 1.800 ,, 
a & Y'{ Duty" por 11211 7 . 2 
coincides with the theoretical expansion curve passing yep ay {12 1h, of voal in millions of foot-pounds in water rained ve L246 LO, 
A : xe temperature of injection 4 ue ‘i i 7 ; am 4s dew 
through the terminal pregaure at the point of exhaust . dischargo 4. ww wk, ar. tj Th 
of the high-pressure diagram. The steam in bothof} oo» on» feed water thi, 
these ongines is rcheated to a certain extent by the 
high-pressure steam jucket, but of course at the cost 
of some additional steam condensed in the jacket. As x confirmation of the results of the direct fuel | Stew gauge sak = .  FGA08 Md, 
The steam in No. ] engine is not so heated. trinl, the heat rejected by No. 1 engine has been fre- Vacuum guuge ve ak Si In. 
Unlike the ordinary Woolf or tandem engine, in quently measured, The resulta agree alniost exactly ; Temperature of Hat aH water . Av. deg. 
which the expansion is continued to nearly the end of | it ix therefore only necessary to select one trial made Sonal Iwcharge water, Gab 4, 
: Lise in temperature we OTD, 


the low-preasure piston’s stroke, these engines are all | upon the same day as the first trial. 
arran ue for an carly cut-off in the low-pressure | From Table TIT, it will be observed that the heat re- | phy dischargo water was delivered inte one on the 
cylinder. By so doing the range of temperature in | jected per pump horse-power was 281.38 pound-deyrees, | goftened water tanka [2 ft. 10} in. Tong, 12 ft. 10 in. wide 
the first cylindor is materially reduced, und the loss of | and allowing a "tie murgin for rndiation thig is equiva: I or 23,794 square inches aren; theanount delivered during 
onergy from useless expansion ut the commencement of | lent to but 18 Th. of steam per pump horse-power, or the trial inereased the depth of water in the tauk by 
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7 ft. 43 in., or at the rate of 1.3876 in. per minute. Tho 
temperature of the discharge water was taken in 
a stand-pipe near the air pump, where the water was 
well nixed, and of very nearly equal temporature at any 
depth ; the maximum reading was takon in all casex, The 
feed water wax drawn from the hot-well, the con: 
pented water from the steam jacketa circulated back to 

riers. 





RESULTS, 
28,754 x 1,376 _ 1180 tb, 


Water discharged per minute 77 
450 x 308.24 x 24.09 193 91 HP. 


sos comme 


HP. of water raised 





Pound degrees of ) 
heat rejected per (1180 x 24.75 _ og) 3 
horse - power = of (7499.87 
water raised ‘a S 





281.3 
42.76 
17.04 

341.7 


(Heat rejected .., a 
by Heat used per pump horse- 
, power, ae oa 
death Radiation, loss, &c,, esti 
| mated ~ sae 


{ Total 


Ditto per hour=841,7 x 60=20,/02 
Total heat of steam at 76 lb. pressure 1211 
Deduct temperature of hot-well 72 


Heat supplied 
ateam = pur 
horse - power 
minute 
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1139 heat units, 
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Steam used par pump horse-powor per hour - ys Ib, 


~~ ocemee 





mon ema 
ee aie 


ADMIRALTY SHIPBUILDING CONTRACTS. 
To THE Epiton or ENGINEERING. 

Sim,—Mr. Barnaby, in giving evidence before Lord 
Ravensworth's Committee, saya in quite a playful way, 
“We got the ships and the builder has to accept the loss, 
which he often has todo.” “A (sovernment contract 
foe Un ships of war, 1 believe, almost always resulta 
in Joss,” 

Now is it not the cuse that the system that cannes 
almost every contract to result ina loss to the shipbuilder, 
ix aquandering the resources of the country ax well? 
um certain it is ao, and the fact that the fow ships and 
torpedo boats proposed to be built last night are ty cont 
over three saillions show that is is the case, 

Noither Mr. Barnaby nor the public are much in. 
terented in the shipbuilders’ losses, bait if the systems of 
official dirsction, and interferanee with work, become «o 
much costlier year by year that they completely baffle 
shipbuilders, and cause a loss on every contract, in spite of 
the oxporiunce gained with the one that want before, 
does not the country suffer alse ? 

The question is, will the country tolerate the presont 
expankive system of carrying on contract work in the 
future ¢ Yours, &e., 

NAVIS, 
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STERN-WHEEL STEAMER ON THE NILE. 
To THK Moron OF TNGINKERING, 

Str,—We have received a telegram from the onpgineer 
in charge of the “ Yarrow boat No. 2” from Assounn, 
in conformity with the annexed paragraph ; which we 
think you will consider of suflicient interest for in- 
Rertion, 

Advice has boon received that the Yarrow stern- 
wheel steamer, which waa put together at Alexandria, 
roached Assouan Inst Sunday and puased the cataract 
easily, Tho passage from Cairo to Aasouan, including 
stoppages, was the qnickest on record, towing 30 tons in 
two lighters,” 


ee eee 


Wo remain, yours faithfully, 
YARROW AND Co, 


‘ 
Talo of Dogs, Poplar, London, E., December 2, 1884. 
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SECONDARY BATTERIGS, 
To THE Moron OF ENGINKRRING. 

Sin,—T have perused with much attention Mr. 7. 8, 
Sollon’s letter in your ixsue of the 2kth wlt., and, if not 
too much trespassing on your valuable spaca, would ven- 
ture uw few romarks which, coming from an impartial pen, 
May not prove out of place impartial, since T have no 
interest in the patents of eithor side, 

Mr. Sellon claims “roughening by aug chemical pro- 
cess” his plates for a specific purpose, and Moxara, 
Varker and Elwell claim ‘roughening plates by means of 
nitro-auiphuric acid,” having @ similar object in_ view, 
Now it i well known that Movers, Parker and Elwell 
have achieved preat results with their battery, and in 
the electrical world it is very highly thought of, indeed 
considering its lightness and durability (its strength in- 
el with uae) many regard jt as being superior to the 
Vaure-Sellon, Io would therefore ask, does Mr. Sellon 
pretend to claim widely the use of “ roughoning plates” in 
ull manners for this He paste If he does and can, then 
the sooner our patent laws are altered the better. 1, 
however, doubt hia being able to do ao, since no patent is 
valid untoxs deacribed in auch a way that any compatent 
person, skilled in the particular matter to which it relates, 
can work by or manufacture with it according to the 
description given. It ia therefore dubious whether 
. patent such as Mr. Sellon’s would hold in a court of 

wy, 

Since Plantes battery first appeared, no new ind suc- 
coxnful “active material” has been brought into nae in so- 
culled secondary batteries, and we all know that lead 
peroxide and spongy load are the substances at present 
mainly deponded ou, One of, if not the groutest difficulty, 
is to muke those chemically or clestr dytiodly perms 
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nently adherent to the electrode, and the question is 
‘Has Mr, Sellon, prior to Mossrs. Parker and Elwell: 
manufactured a battery equal to theirs?” If not, his 
claim to priority san hardly be maintained on the simple 
basis of vague wording, 

Ly way of exemplification, lot us suppoae that I am the 
inventor of some new reagent for dissolving and thereby 
roughening surfaces of lead ; query, Would Mr. Sellon’s 
attompted generalisation prevent me from patenting and 
profiting by m valuable invention ? 

Messrs. Parker and Elwell have found out that 
acting on sheet or perforated lead or any lead su wi 
a mixture of nitric and sulphuric acida (one of which is 2 
solvent, the other a precipitant of that metal), it may be 
roughened and ita surface increased and fitted for the 
formation or reception, as the case may be, of the notive 
material of secondary batteries. And I leave it to others 
to decide if this ia not as great an invention as those on 
which many of Mr, Sellon’s numerous patents are 
founded. 

Ana further proof of my impartiality I would add that 
Tam not personally acquainted with any of the above 
parties, nor have ] transacted business with them. 

l am, Sir, your obedient servant, 


ELECTROLYTE, 
London, December 1, 1884. 


CORLISS VALVES. 
To THE Eprror or ENGINEERING, 

Sik,—In reply to Mr. Inglia’s romarka in ENGINRERING 
of the 7th ult, about my “patent” traversing Corliss 
valve, T have no doubt that Messrs. Hick, Hargreaves, and 
Co. will eventually use this arrangement, or some similar 
one they willinvent, or will buy some other party’s in- 
vention, They will have to do this to satisfy the demands 
of the public. Good and practical engineers have amerted 


that the traversing Corliss valve, as named above, is what 


was wanted to improve the ordinary Corlisa valve. Ihave 


no doubt if Mr, Inglis wil] reflect a little he will re- 


member instances where Corliss valve boxes have to be 


bored out, and new valves fitted, on account of the irregular 


wear and tear and leakage. Engines have been mado with 
bushes put into Corliss valve boxes to be takon out whon 
the faces were worn and replaced with now ones. 

However Mr. Inglis and mysvlf write or talk, tho 
mublie will decide for themselves whether the traversing 
Porlisn valve will bo used or not, and I have no foar of 
the result. 

Rospecting Mr. Inglias’s remarks about ua making and 
using Corliss's valve goar, my firm did not use the trip 
motion or valve gear for Corlias valves, Dut we wished to 
apply it to working stamper valves of beam engines, Mr. 
Jnglik had never applied this gear to stamper valves, and 
when he saw an ongine to which we had applied it, he 
wis some time before he could understand how it worked. 
This sune trip motion had been applied to beam engines 
in Dundee, whero L saw it working before 1 applied to 
Mr, Tlargreaves for w license. lurther information about 
the license 1 van give to you, but have already trosparaad 
too much on your valuable space, Reforonce is mude by 
Mr. Luglis to 0 deseription of traversing valve gear in your 
iKaue of the 22nd of August last; of course the valves in 
that engine are made to traverse, and are an infringement 
of my patent. Yours truly, 

JOHN Musarave, 
Gduhe Tron Worka, Bolton, Lancashire, 
November 29, 1884, 


THE MAXIM GUN, 
To tHe Kporron oF IN inrenina, 
Stuu,—Tn your ixaue of November 28, 1884, you gave o 





short extract in your Patent Record of a new gun patent 
(No. 606, January 3, 1884), issued to me, and follow it 


up with the remark ; “This is fully Wlustrated and de- 


scribed in our jaaue of November 7,” 


1 beg to inform you that this is not the patent which 
was illustrated in your issue of November 7, but quite a 
different gun, The gun which you did illustrate oporated 
by the recoil of the barrel, while the patent referred to 
was fora gun operated by the forces of the gases escaping 
from the muzzle of the gnn, not by the reevil, Will you 
please make the corroction and oblige, 

Youra very truly, 
Linam S. MAXIM, 
d7, Hatton Garden, London, Decomber 2, 1X84, 


ASPHALTE FLOORS. 
To THe Eniror or ENGINEERING, 

Srn,-—-I have an aaphalte flooring in my fitting shop, 
which I find impussible to kecp clean. 

‘Nhe tools used in this shop are: Three lathes, one 
shaping, ono slotting, one drilling, and one milling ma- 
ching. 

The metals worked are stew) and iron, and as we are 
using oil asa lubricant for the eutting tools, the floorin 
has become caked with a thick sticky paste of oil anc 
dust. J havo it scraped daily, but with very poor effect. 
T have tried washing with unsatisfactory reault, as the 
tools in the place prevent this to be effectually done, 

I should feel obliged if you could assist wwe by the inser- 
tion of this lotter, as some of your numerous readers may 
be able to recommend » plan by which asphalte flooring 
ean be kept free from grease, 
1 am Sir, yours faithfully, 

Hugo ScuMipt. 
8h, Mount-atreet, W., November 21), 1884. 
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TRIAL TRIPS AND LAUNCHES. 

Tir Polycone, which was launched November 6, had 
her oftcial trial trip on Novembor 30; the speed attained 
was 8¥ knots, with a consumption of 147 1b. of coal per 
hour. Her dimensions are 62 ft. by 174 ft. by 6} ft., and 
she ts fitted with compound surface condensing engines of 
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[Drc, 5, 1884. 
G8 indicated horse-power. The vessel was built to the 
order of Count A. W. Kniith, by the Helsingors 
Jernskibs-og Maskinbyggeri. 


On Saturday, the 22nd of November, Messrs. Hall 
Russell, and Co., Aberdeen, launched, to the order of 
Mr, John Fleming, Aberdeen, a beautifully-modelled 
207 tons grom, and meneuring 180 ft oy 28fc, by At fe 

groan, a : t. 
Her ‘will be of 73 horse-power. Her priacipal 
design is for. iy ree ey nee ond i and. special 
OF wing lighterage 
and salvage is tine of need Jas 

The same day the screw steamer Chaihuin, recently 
built and engined by Messrs, David J. Dunlop and Oo., 
ope ined went down the Firth of Olyde on her 


official trial trip, and attained the rate of 10} knots loaded. 
She is owned by Messrs, Lloyd, Lowe, and Oo., London, 











On the following day a screw stenmer named the Karl 
of Leitrim had her official trip on the Clyde. She was 
built at Paisley by Messrs, J. M‘Arthur and Co., and 
engined by Messrs. Muir and Houston, Glasgow, for the 
Kar! of Leitrim, by whom she is intended primarily for 
establishing «direct means of communication between 
the tenantry at Milford and Mulroy Bay in the north of 
Ireland and Glasgow and the Weat of Scotland. On the 
ineaeured mile the vessel attained a apeod of 104 knots 
per hour. 


On Friday, November 28, the s,s, Vane Tempest, the 
sixth steamer built by Mussrs, Edward Withy and Co, 
Middleton Shipyard, West Hartlepool, for the Marquis of 
Londonderry, went on hor trial trip. The late marquis 
conceived the idea of supplying the suburbs of London 
with coal direct from hia own collieries in Durham, with- 
out transhipment in lighters, and entered into a contract 
with Mossrs, Edward Withy and Co. tu build this apecial 
steamor, capable of passing under the Thames bridges, 
and discharging her cargo alongside Nine Elma Wharf. 
She is of peculiar design, the masta, funnel, davits, &e., 
being made to lower down level with the deck. The 
principal dimensions of the veasel are: Length over all, 
190 ft.; bean extrome, 80 ft.; depth of hold, 18 ft. 6 in. 
The anchors are all of the patent atockloss type, haulin 
direct up into tho hawse pipes, and thus dispensing with 
the uanal anchor crane, Tt ix highly necessary, on 
account of the crowded traffic on the ‘thames, that the 
vessel khiould be able to Ha the anchors quickly to pre- 
vent collisions. Engines of 90 nominal lakers aise wero 
fitted by Messrs. ‘I. Richardson and Sons, Hartlepool, 
and on hor trial trip with a full cargo of 900 tons, she 
proved to be a good sea buat, and her A crag speed was 
Y knots in ahouvy beamsea. The builders have marked 
the amount of surplus buoyanc and the length of the 
righting lever on the vussel’s side, in connection with the 
Plimsoll mark. 

On Saturday, the 20th ult., the Italia, under the com: 
mand of Commodore Carnevalo, went for hor first trial 
trip in the Bay of Naplus to test her engines before leav- 
ing for Spozzia. She left hor moorings at 10,30 a,m., and, 
after panes a moment at the entrance of the harbour to 
be photographed, proceeded to Castellamare, coasted 
round the bay as far ws Sorrento, and returned tou Naples 
at p.m. Steam was supplied to two of her enginus only 
by tho aft set of twelve boilers, By order no attempt 
was made to attain speed, and the engines were run 
Atendily throughout the day at about fifty-six revolutions 
per minute, With an average working pressure in her 

oilers of 431b. to 44 1b, per square inch. The machinery 
give coliplete satisfaction, and the Italia proceeded to 
Spezzin early on Sunday morning, where ashe will receive 
her four 100-ton guna, and the remainder of her equipment 
will be completed. The Italia is fitted with Mr, J, 
McFarlane (rray’s steering machinery, made by Messrs, 
Forrester, of Liverpool, Her four engines, of 4500 horse- 
pace ouch, to which steam is supplied by twenty-six 

oilers, are the work of Messrs. John Penn and Sons, of 
(iraunwich, 

On December 1 there was launched from the yard of 
her builders, Mesurs. Raylton, Dixon, and Co., an iron 
stewmuship named the Redistribution, of the following 
dimonsions: Length over al), 203ft,; breadth, 30 ft. ; 
depth moulded, 16 ft. 10hin. ; with a carrying capacity 
of 1120 tonsa on 14 ft. 10in. draught. Tho ongines, of 
15 horse-power, are by Messrs, Blair and Co., of Stockton. 

On Tuesday, December 2, Messrs, Murduch and 
Murray, Port-(zlasgow, launched the Vale Royal, an iron 
barque of about 350 tons net register. She has been built 
tu the order of Mr. Henry Smith, London, and measures 
138 ft. by 36 ft. by 18 ft. She waa built under the super- 
intendence of Mr. M‘Ewan, mnarine surveyor, Greenock. 


era 





NOTES FROM THE SOUTH-WEST. 

dthymney Railway.—The Rhymney Railway Company 
will apply next session for pawer to construct a new line 
joining their Bute Dock Branch Railway to the company’s 
low-level line, to widen the arch of a bridge carryin 
Crwyr-road over the Cardiff and Caerphilly Railway, an 
to require the Pontypridd, Caerphilly, and Newport 
Railway Company to construct proper sidings in con- 
nection with their junction with the tat Vale Railway at 
Pontypridd, 


Bristol Induatrial Exhibition. —The Bristol Industrial 
and Fine Arts Exhibition closed its doors upon 
the public on Saturday, after having attracted 210,000 
visitors from all parts of Bristol, Sumerset, Gloucester- 
shire, Wiltshire, and the neighbouring districts. Thanks 


’ 


Dec. 5, 1884.) 


to tho energy of the promoters of the Exhibition, and ty 
the support of the public, the guarantors have not heen 
called upon to pay o farthing ; but, on the contrary, about 
ran will be handed over to tho Bristol University 
Jollage, 


New Dry Dock at Swansea.—A new dry dock is to 
be constructed near Dickson’s Wharf, Swansea, by 
Messrs. Young, Christies, and Co. The contract has been 
let to Mr. Walker, the contractor for the Barry Dock. 


Shot INring in Mines.—On Thursday, some work- 














men’s ives attended at Yn Steam Coal 
Colli ty the consent of the proprietors, with a view of 
satiafylng’ workmen Pus to shot firing, Thi 


w yu ; a 
colliery ‘ia to be adopted by the re tatives of the 
Home Office to ascertain whether existing rules relating 
to shot aa in mines are sufficiently atringent. After 
descending the colliery the examiners proceeded to a 
spot inspected by Mr. 'T. Walea, Hor Majesty's inspector, 
and Mr. Randall, deputy inspector. The result was, as 
far as could be gleaned on the epot, that the examiners, on 
behalf of the colliers, camo to a different conclugion to that 
arrived at by tho Governmont inspectors, as regards shot 
tiring in this particular part of the colliory, the examinors 
considering that it could be done there with safety. It 
appears that the distance from the spot where shot firing 
had taken place here, to the locality whore a small blower 
of gas was issuing from a crack in the roof, was about 250 
yards, The blower was ao slight that the examiners could 
not find it without holding the Davy lamp close to the 
crack. The gas, it is stated, would not ignite in the lamp, 
unless it was held close to the place from which the gas 
was issuing. A careful examination of the whole district 
was made, and with the oxception of the before-montioned 
amall blower, the examiners did not find any trace of gas, 
not even in the return airway, whore the whole body of 
air was returning towards the up-cast shaft, 


Newport.—Business in steam coal has continued in 
muvh tho same state; the clearances have, however, not 
been #0 Uae Tho arrivals of iron ore have again fallen 
off considerably, but the market hax continued dull. To 
the manufactured iron and kindred trades, there is no im- 
provement; still the tone is not worse, Last week's 
shipmonts of iron are limited, consisting of only 850 tons 
of rails and fishplates to Singapore, and 55 tons of iron 
to Oporto, last week's coal clewrances anounted ty 
$1,972, From Bilbao there arrived 1950 tons of iron ore. 


The Bute Docks,—In connection with the proposed 
transfer of these docks to the ‘laff Vale Railway Company, 
it is stated that the Bute Truatess, as landowners, are to 
receive royalties similar to those payable by the railwa 
company to Lord Windsor, in connection with the Penarth 
Dock ; and that the Marquiv of Bute is to receive, in 
respoct of the capital expended upon the dock undertaking, 
75,0000. four per cent. preference stock, and 862,000, 
ordinary stock of the amalgamuted company, which ix to 
pay the expense of constructing the new Roath Dock. 


Cardiff and Monmouthshire Valley HKailway.—A 
company proposed to be incorporuted desires to obtain 
powers necessary for constructing and conducting new 
railways, which will affect Routh, Lianedern, Michaclston 
fadw, Machen, St, Mellon's, Basseleg, Ciraig, Risca, 
Men yews and Henllys. Tho company alao intend 
to ask for authority to enter into wrrangementa for running 

»wers and ugreements with the Brecon and Morthyr 
Tydvil Junction Railway Company, the Great Western 
Railway Company, the London und North-Weatern Ruil- 
way Company, the Midland Railwuy Company, the Taff 
‘MG e Railway Company, the Rhymney Railway Company, 

C. 


Alexandra (Newport and South Wales) Docks. ~ This 
company will seek next Keasion fur powers to construct 
certain lines of railway from the Alexandra Dock to 
Newport Dock, to purchase Jands in the parish of St. 
Woolas, on the east side of the Creat Western (South 
Wales) Railway, to make junctions and connection 
betweun the intended railways and tho sevorul railways 
and sidings leading to the wharves on the Usk, ulso 
botween the sidings on tho north-east corner of the 
company’s property, and the railway of the Tredegar 
Wharf Company, nearly opposite Brithdir Railway ; 
and also to obtain running powers over tho lines of 
the (ireut Western Healway, Compan ytho Brecon and 
Merthyr Tydvil Junction Railway Company, and tho 
Pontypridd, Caerphilly, and Newport Railway Company. 


Nantyglo and Blaina Iron Works Company alas arn 
The annual meeting of this company was hold at Man- 
chester on Thuraday. The meeting was conducted in 
private, but it has transpired that tho report presented 

y the directors was adopted after some discussion, and 
that hopeful views were oxpressed as to the state of the 
company’s property at Nantyglo. The company has 
ecased the manufacture of iron and has leased the right of 
working its conl to sundry individuals, Out of the re 
venue derived from this source a dividend of 24 per cent. 
was paid upon tho preference shares for 1883-84, 


Cardif.--The steam cowl trade has not shown any ma” 
terial change. The royal mail contracts have been distri’ 
buted among three or four local merchants. Small steam 
con] haw gone off well, and prices have been rathor firmer. 
The patent quel market is in u satisfactory state, The 
demand for iron has continued inactive. Last week's 
clearancea comprised 187,341 tons of conl, 8296 tons of 
patent fuel, 230 tong of iron, and 850 tons of coke, From 

ilbao there arrived 9250 tons of iron ore, and 1107 tons 
caine to hand from other sources. 


Torpedo Boats for the Cape, —Tho secrow steamer 
omplieee, of Glasgow, Captain LD. Smith, which docked 
in the Bute East Basin, Cardiff, on Sunday, will proceed 
to London for part of her general cargo, and thence to 
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Cuypre. 

Blaenanon, —The Blaenavon Steel Works and Mills, 
which were idle while some important repairs were boing 
carried out, are now in full activity again. 
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NOTES FROM CLEVELAND AND THE 


NORTHERN COUNTIES. 
MIpDLEsBROUGH, Wednesday. 

The Cleveland Iron Market.—Y esterday the market was 
steady, but there was no more animation in it than there 
has been for the last six months, No. 8 g.m.b., f.o.b., 
Tees was again offered at 86s. 3d, per ton for prompt 
delivery. ere isno new feature in trade, but the indi- 
cations al) point to more months of bad trade, and shorter 
time for the workmen of the North of England, Ship- 
menta of iron from Middlesbrough are fairly good for the 
season of the year, but they are far short of what they 
ought to be, 


The Muke and Disnnaal of Piy Iron,—To-day the Cleve- 
land Iroumasterr’ Associationyissued from their offices at 
Middlesbrough the monthly returns showing the make 
and disposal of pig iron in the North of Mngland. Of the 
total number of elage furnaces in the district, 146, there 
have been 99 in operation. ‘The total make of pig-iron 
has reached 198,679 tons, which is a decrease of 2404 tons, 
The atocks now stand at 301,553 tona, an increase of 
18,572 tons on November. The Hhipmenta were only 
74,664 tons, a decrease of 11,682tons, These returns are 
certainly far from satisfactory, even allowing that we are 
close upon the end of te yar, 


The Manufactured Iron Trade —This industry con- 
tinues in a dupressad state, Most of the mills are running 
short time, and are likely to be only irregularly employed 
for sometime to come, Ship plates are quoted O/, and 
angles 4/. 125. Gd. per ton leas 24 per cent. at works. 
Tiant week wo stated that the arbitrator, Dr, Watson, 
of Noweuatle, was likely to leave wages in the North of 
England manufactured iron trade as they are, and this 
is exactly whathe hasdone, To-day heissued hisaward, and 
while deciding that wages shall remain unchanged till 
the ond of January, points out, as forcibly ashe can, the 
desirability of omployers und operutives agreeing upon & 
acale which shall regulate waves better than an arbitra- 
tion can, The men will no doubt endeavour to formulate 
the busik of a scale which the employers can accept. 


Shipbuilding and Engineering.— A fow more orders have 
recently heen secured for steamers on the north-east 
coast, but considering the enormous productive power of 
the Tyne, Wear, and Teos, they are scarcely worth 
alluding to. Yesterday Menars. 1. Dixon and Co, of 
the Cleveland Doekyard, Middleshrough, launehed a 
ateamor which they have built for sale. Few firms are, 
however, in the position to adopt such a conse in times 
of depression, Manta Dixon are very slack, but they 
have obtained an order for a steel steamer the plates for 
which will be supplied by Mexsrs, Holekow, \anghin, 
and Co, of Middlesbrough, who hove now their new 
Siemens-Murtin furnaces in operation, There is nothing 
new in engineering, In the steel trade there is no 
additional activity, but it is reported that the pro- 
apects ure brightening, There is vu belief in some quarters 
that, ax wages and materials have come down to the 
lowest level, trade will gradually revive, Jt is cortuinly 
a favourable time to build ships, and seme capitalists 
Reem to recognise that fact. 


The Salt Tradea.—The several companies in Middles- 
browzh are still onergeticslly sinking for salt, but none of 
them have yet achieved the success of Bell Brothers, of 
Port Clarence, who ure now doing a large business in 
chemicals, to manufacture which they use the salt which 
they were thw first in this part of the country to raise. 
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NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

The Hull and Barnsley Railway,—YVor the benefit of 
working men alone, if not for that of capitalists, opera- 
tions for the completion of the Tull and Barnsley Rail- 
way were resumed this week, Many hundreds of un- 
employed workmen in Hull and distriet will be enabled 
te now gain a livelihood, and the cnpitul requisite for 

the cumpletion of the work has been obtained at par, 


Bud Trade in South Yorkahire.- Notwithstanding the 
advent of cold weather the coal trade is only very stag- 
nant and the exports of coal from the neighbouring ports 
of Hull, Grimsby, and Goole, show a reduction on the 
previous week. Instead of miners’ wares going up, the 
contrary 18 the case. 


Scarborough.—The Harbour Commissioners report that 
the recent extension of the fish shed seems to have sup 
plied the accommodation required. The reeniptsa for the 
quarter ended October 31 amounted to 888/,, against 
10LM. for the corresponding quarter of last year, 


Tulland the East Indian Katlways,—The Hl Town 
Council has resolved ‘** that a request be made on behalf 
of the council to the council for India, and also to the 
various Indian railways, to make Hull one of their ports 
for the shipment of their material, and to place it in the 
same position in this respect as Liverpool and London.” 


The Barrow Colliery Dispute.—The men who are out on 
strike at this colliery, and who principally reside in the 
Rarneley distriet, have pamied the following resolution : 
‘That this moeting is determined not to return to work 
unless we can secure wn honourale settloment, whereby 
every man shall be sllowed to restune work as there is work 
for him, and that we ie willing to meet Mr. Kellett at any 
time to bring about such settlement, and that we request 
all minere who are working at other collieries to remain at 








Portamouth to Joad two torpedo boats for service at the | auch collieries 
arranged « fair and honourable settloment. 


trades ik there any improvement to note, 
branches are all dull, and there is not likely tu be any 
renewal of orders until the hore markets are 
settled. 
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until the men fighting the battle have 
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Impoverished Trade,—In no branch of the Shoftield 
The silver 


more 
This awakening of trade does not appear likely 
ot. In tho iron and steel branches the workmen are 
ut poorly employed. 





NOTES FROM THE NORTH. 
GLasgow, Wednesday, 

Glasgow Pig-Iron Market.—The pig-iron warrant market 
was somewhat unsteady last Thursday, and closed with 
the prices ld. per ton under those of the previous day. 
There were transactions in tho forenoon at 43s. 3d., 43a. ad, 
and again at 48s. 8d. cash, also at 438, 4d. and 43s, 44d. 
one month; the closu being sellers at 438. 3d. cush, and 
43s, Sd. one month, and buyurs offering 4d. per ton lowur, 
Up to 43s. 4d. cash was paid in tho afternoon, and 43s, fd, 
vne month, but the close was buyers at 43x. 2d. cash, and 
43s, 4d. ono month, with sellers asking 4d, per ton more, 
Vriday's narket waa quiet, and it was evident that the 
excitement was dying ah: Prices gradually declined, 
and the close showed a fall of 3$d. per ton, making a 
declina of Yd. on the week. Business was reported inthe 
morning at 43s, 2d, down to 44s, cash, and buyers at the 
close were offering 43s, cash, and 438, 2d. one month, 
with sellers at ld, more per ton, ‘There were transactions 
in the afternoon at 43s, down to 448, 10$d. cash, alao at 
43s, 2d, down to 43s. ne one mouth, with sellers at the 
close at 428, J1d. cash, and 418. ld. one month, and 
buyers offering 4d. lower per ton, Monday's market was 
also quiet, and prices closed dd. per ton under those of 
Friday. Transactions took place in the forenoon at 
42s, Udd., 42s, Lldd., and 42s, 10d. cash, and the close was 
rollers at 42s. 10d. and 484. cash and one month respec- 
tively, with buyers 4d. less perton. In the afternoon there 
were transactions at 42s, l0d,, 42s. 11 Ad., and 42s, 11d. cash, 
the market clusing at 42s. 104d, cash and 43s, one month 
nominal. The warrant market was a ahude tirmer on 
Tuesday, but the close waa not so strung, and the tinal 
quotations showed very little change from those of the 
previous day. On forenvun ’Change business was done 
nt 42x, TiAd., 435,, and ayuin at dus. flad. cash, the close 
being sellers at dé, 714. cash and 438, 14d. one month, 
and buyers 4d. per ton Jess, Tron changed hands in the 
afternoon at 438. down to 428. 104d, cash, and buyers at 
the close were offering dls, VOAd. cushund dts, one inonth, 
with sellers asking 4d. per ton more. Sumewhat better 
prices were ohtaimed to-day up to 438s. Odd. cash and 
433, 2d, one month being paid diuing the forenoon, but 
at the close in the afternoon there were sellers at 4s. cush 
and 430. I4d, one month, with buyers ut 4d. per ton 
lower, The excitement of the market has now very 
greatly died down, but very Little business is doing, 
owing, in great measure to the uncertainty which exists 
ak to the future movements of those persons who were 
responsible for the recent violent fluctuations in) prices. 
The prospects of the iron trade do not in any way im- 
prove, wud in fact if there lias been any change the present 
position of the trade is rather worse than better,  Ont- 
side investors aud speculators cannot be induced to pur- 
Chase, and even the dealers are perplexed us to the mode 
in which they should operate. Warrants still remain 
insuch & position that a sharp movement cither Way may 
be olfected, without any regard to the course of trade, 
The demund trom abroad has been very dull during the past 
week or ten days, and the quotations for speeial brands 
are, in consequence, a sbade lower. Shipping iron is eteady, 
but there is very little business doing, and though the 
prices ure quotably unchanged, couressiona are made in 
order to lead to business. There are now only 93 blast fur 
nuces in actual operation, two that were blowing ut 
Kinneil Tron Works having been stopped, At this time 
last year there were 100 furnaces in blast. With the 
stoppage just mentioned, the make of pig iron will have 
been reduced to the extent of about 400 tons per week, 
List week's shipments of pig iron froin all Scottish porta 
amounted to 6040 tons, os against 6935 tons in the pre- 
ceeding week, and 9268 tons in the corresponding week of 
Jaxt your, ‘Do the United States thers were shipped 816 
toue; to Seuth Nmearien, sO8 tons; to Austin, &e., 
{RO tons; to Hrance, 250 tons; to ltaly, 220 tons; to 
Gorinwmy, 567 tons; to Relginm, 410 tons; and lesser 
quantities bo uther countries, The stock of pig iron in 
Messrs, Connal aud Co's public warrant stores stood 
yesterday afternoon at 579,060 tons, as compared with 
570,808 tous yesterday week, showing a decrease of 104 
tous for the week, 


Official Inapection of the Forth Bridge. —On Thurad ivy 
of last week, Major General Hutchinson and Major 
Marindin, of the board of Trade, accompanied by Mar 
Baker, one of the euyineers, and Mer, alrrel, one of 
the contractors of the Forth Vridge, made an otticial 
examination of the structure, They inspected minutely 
the piers and cuissons, and descended the shaft of 
No. 1 caiason to the ait chamber where the work of 
excavation is being rapidly pushed forward, Lt is under- 
stood that the inspeetors expressed satisfaction with the 
progress being made. 


Tusti(ution of Engineers aud Shipbuilders in Neut- 
land, Awordinury meeting of this Institution was held 
lust week, Vrofessor dames Thomson, FARIS, Pre- 
xident, in the chair. An interesting and well illustrated 
paper entitled “ Cn Muanipnlating the Material, and 
Building and Drilling the Great Tubes required in the 
Torth Bridge,” was read by Mr Andrew 8. Bigeart, ous 
of the resident eryineers on the bridge works, tueh te 
terest Was taken by the members present in the desermp 
tions given hy Mr. Hipgart regarding the special machi- 
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Bauerum: P. Bailly, 12, Rue du Parchemin, Brussels. 
Bunuis; Messrs. A. Ashor and Oo., 6, Unter den Linden. 
OaisuTta: GQ. OC. Hay and Co, 
Epormcreu: John Menzies and Co., 12, Hanover-street. 
Faanon: Veuve J. Boyveau, Librairio Etrangéro, 22, Rue de fa 
Banque, Paris; M. Km. Torquem, 15, Boulovard &t. Martin, Paris. 
Guascow: William Love. 
Larrsia: Alphons Durr, 
F. A Brockaus, 
Laverroo.; Mrs. Taylor, hee 
Manouxarsn: John soy , 148, Deansgate, 
Oaetand: Kirkland and Cope. 
RorranpaM : H. A, Kramers and Son. 
Uniran Statma: John Wiley's Sons, 15, Astor Place, New York. 
Vianna: Lehmann and Wensel, Kirntnoretrasac. 
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Advortisemente intended for insertion in tho ourrent week's 
jesue must be delivercd not later than 6 r.mM. On Thureday. The 
charge for advortisoments is three shillings for the firet four lines 
or under, and elghtpence for each additional linc. The line 
Averages even words, Paymont must accompany all orders for 
single advortisements, otherwise their insertion cannot bo 
guaranteed. Torms for diaplaycd advertisonienta on the wrapper 
and on thu inelde gy may be obvained on application. Serial 
ad vertisemonts wil ye inaorted with all practic! regularity, but 
absolute rogularity cannot be guaranteed, 


SUBSCRIPTIONS, HOME AND FOREIGN. 

The price of ENGINKEKKING to annual sulecribers in the 
United Kingdom revelving copies by post is 12. Os. 2d. per annum, 
If credit be takon, the charge is 2s, 6d. extra, the subscriptions 
boing payable in advance. There belng two double numbers pub 
lished each yonr, tho amount of the annual eulworiptions should bv 
rockoned as Fifty-four numbors, with } o awordingly. 

The publisher bogs to stnte that since January 1, 1882, the ordi- 
nary copies of KNGINEERING sent abroad are printed on thin 
pe r. The Illustrations buing, however, #0 much less effective on 

hin paper, forvign subscribors are strongly rescommended to order 
thick paper copies, which they can have by paying the difforonce 
in postage as indiwated below, 
he rates for subscriptions to ENOINEERING from abroad are : 
li. 160, Od. to all the souowing countries, viz.: Africa, Austro- 
Hungary, Kelglum, Brazil, Bulgaria, Canada (Do- 
minton of), Cyprus, Denmark, Egypt, France, 
Gormany, Gibraltar, Greece, Italy, Luxemburg, 
Malta, Marquesas lalands, Netherlands, Newfound- 
land, Norway, Peru, Portugal (including Azorea 
aud Madeira), Roumania, Ruasia, Sorvia, Spain, 
Swedon, Switzorland Tahiti, Turke , Unitod States 
of America, Australia and Now Zealand. Thick 
paper voplea, 21, Ow, 6d. 
21, Ow. 6d. to India, Ceylon the Straits Settlements, China, Japan, 
ance | Hawaiian Ielands. Thick papor copies, 
e 8. t 

All acoounta are payable to the publisher, Mr. Onanuns 
GILBRRT, 85 and 86, Bedford-atreet. Cheques should be crossed 
**Union Bank, Charing Cross Branch.” Post Office Orders to bo 
made payable at 407, Strand, London, W.C. 

Forelzn aubacribers, especially when renewing thelr eubscrip- 
tions, aro particularly requested to adviso the Publishor of the 
tranamiasion of the Post Ooo Order, and the exact amount for 
which it is made payable, If this prevaution is omitted, some 
aimoulty fa very likely to ocour in obtaining the namo of the 
sendor. 

Office for Publication and Advertisemonte, Nos. 85 and 86, 
Bedford-street, Strand, W.C. 
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NOTIOEK TO AMERICAN SUBSCRIBERS. 

Wy beg to announce that we havo appointed the firm of John 
Wiloy's Sons, 14, Astor Placc, New York, the solu azents for ENa!- 
NABRING in the Unitod States, and all deal Ch for the United 
States will in future he payable to them, Thoy will aleo he pre- 
pores to recelve advertisements for ENGINNRRING, 6nd will afford 
ull information as to tera, &c., on application. 


~ The Publishor bogs to stato that he iv able to supply one oF two 
sote of ENGINBERING complute from the commencement. 
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. The Publisher desires to draw the attention of Manufacturers 
and Purchaxera to the advantages offered by the INFORMATION 
AND Inguixy Ttoom extablished at the offices of this Journal. In 
this roum are kept for the beneysit of visitors, flea of the principal 
English and rena technical journals, and (he circulara and 
catalogues of the leading manufacturers in the Engineering T'rades, 
either for reference or distribution. A classified arranjyement of 
the various advertivements which auc etther continuously or 
from time to time in Enainasnine will aluo be available for refer- 
enor, Manufacturers are invited to contribute their catalogues 
an a which will be inmiexed and placed under the care of 
na nt. 


NOTIOES OF MEETINGS. 

THe INATITUTION OF CiviL KNOINRERS.—Studente’ meeting, 
Friday, December Sth, at 7.80 pan, Paper to be read and diw- 
cussed; Trigononetrical Survoying,” by Harley LL. Dalry sapoles 
Aluy, Stud. Inst, UR, Mr, Henry Law, M. inet. G.I, in the 
chair, Ordinary miceting, Tuesday, December ’th, at & pom, 
Papers to be discussed: “ The Working of Tramways by Steam,” 
by the Hon, Rt, C. Parsous, BAL, BCK., M. Inst. C.E. “The 
Sydney Tramways,” by W. Shellshear, Assoc, M. Inst, C.K, 

Tun Socipry oF Tenearnarin ENGINKKIOs AND ELRCTRICIANS.— 
Thursday, Decomber lth, 1884, wt the Institution of Civil 
Engineors, 2b, Great Goorge-street, 8.W. 9 Annual yeneral meet- 
ing for the eleotion of Connell and oftiecera for 1885. Paper ‘On 
Mlectricity in America, 1ssb,” by W. H. Preece, #1t.8., last- 
President, 

Tuk Survevugw ivatityPon.—Monday, Decenher sth, the 
discussion on Mr. Shaw’s paper will be rosumed, and a paper will 
be read ” Mr. E. Smyth (Vrofossional Associate), entitled “The 
Arithmetic of Compensation for Agricultural Drufnage.” Tho chair 
to be takun at 8 o'clock. 

Vue VaARKEX Museum or tlyamsn, 744, Margarct-street, Recent. 
atreet, W.—Precautions against Cholera, Monday, December sth, at 
4.30 pm: “Natlonal Precaution: Reulation of Travelling ; 
Shipa; Importation of Clothes, Kays, ge. 5 Usefulness of Quaran- 
tino,” by Mr. Krnest Hart, Chairiian National Health Society, 
Wednesday, Decomber 10th, at 4.80 prim, : “ Local Vrecautions , 
Ynty of Sanitary Authorities in Town and Country, and of the 
Moussholder,” by Mr. Shirley Murphy, Medical Officur of Health 
for 8t. Pancras. Friday, Pecomber 1%, at 4.80 p.m. : “ Porsonul 
Precautions to be taken by cach Individual: Panic; Food and 








Drink; Clothing,” hy Dr. Norman Chovers, C.1.E., President 


of the Health Department, Social Science Association, and of the 
Epidotuiological Soclety, 

ViyaicaL Boomnty.—Saturday, Decomber 13th, ats p.m: On the 
Effect on an Electrical Current on the Thinning of » Liquid Film," 
by Professor A. W. Roinold, F.R.8., and Professor A. W, Jticker, 
F.R.8. 5 "Ona Theory of thy Molecular Architecturu of Solids, 
nk ole by & Wire Vibrating Torsionally," by Mr. Hubert 

omllnaon. 
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NAVAL EXPENDITURE. 

MISERABLY insutlicient is the only term that can 
in justice be applied to the programme set forth by 
the Admiralty, in answer tu the popular demand 
which has beon made for a more efticient Navy. 
There can be no possible doubt after all that has 
been suid and written during the last few months 
that the prosent naval resources of the nation would 
be quite inadequate to bear the strain put upon 
them in the event of a very possible hostile 
combination, It is so trite a thing to say that 
the safety of this country depends on its naval 
supremacy that wo should be almost ashamed 
fo repeat it, did not the circumstances of the 
hour bring it so forcibly home to us. Surely 
those responsible for our naval administration must 
have forgotten thia fact whon they were persuaded 
to support in Parliainent the ill-advised proposals 
that were set forth on Tuesday Inst. Tt has been 
the fashion lately to say a good deal about the 
questions of national defence being kept. outside 
the hounds of polities, but in the present case, 
when the subject is one of more than usually 
vital importance, it has beon deliborately sacrificed 
to party considerations. For ourselves, we have no 
politics in theas columns, and probably the Con- 
servatives, had they beun in power, would have 
acted with no more boldness or wisdum than the 
prosent administration. One thing, however, is 
apparont. A Liberal or Radical government is 
always in a stronger position, when a necessity 
arises for additionnl expunditure, than one of 
the oppusite party. It would be difficult, under 
existing conditions, fur a Conservative opposition 
tu attack a Liberal policy of incrvased expendi- 
ture on the Navy, and were such w thing done 
it would bo credited, and rightly sv, to party 
manwuvre. Economy has always been the Liberal 
atrong card, and if, therefore, a Liberal Govern- 
ment should propose additional expenditure on the 
Navy it might safely rely on ita reputation for 
supporting the necessity of such expenditure. But 
it 18 absurd in the present instance to speak of any 
excuse being necessary when asking*for more money 
for the Navy. 

Men of various positions —thosy must capable of 
judging of these matters have spoken, detailed 
statements have been put forward, undeniable facts 
have been cited, all pomting to one conclusion—that 
we are living ina fool's paradise if we think that the 
Navy is capable of meeting any domand that is 
likely to be made upon it in the event of a great 
war, We do not see how it is possible to got away 
from this conclusion, and indeed no serious effort 
has been made by the official apologists to reply in 
detail tv any of the contentions advanced, not only 
by irresponsible critics, but by those whose status 
and authority preclude the supposition that thir 
atrictures aro not deserving of consideration. It 
is true Lord Northbrook made a passing allusion 
tu the paper lately read by Sir Edward Reed, and 
challenged in gonoral terms the correctness of his 
coinparison of the respective strengths of Enylish 
and Ireuch first-class ships, He gave on the au- 
thority of the whole Board of Admiralty cortain 
tivures intonded to show that we are eleven first- 
class ships and four quasi-obsolete ships ahewdl of 
our neighbours, Total quantities alone wore given, 
aud no particulars of how they were arrived at were 
vouchsafed ; under these circumgte’.cos the tieures 
may he looked upon aa dt worthless, and 
might justas woll have bee wd or trebled forall 
the conviction they cayr . the other hand, Sir 
Edward Reed, in the’ which wo deal with on 
another page, gives sX\ .vr ship and detail for do- 
tail, Whether or no ae was fully justified in all 
the conclusions he arrived at, the country will be 
mory ready tv place reliance in his straightforward 
statumont than any loose and unsupported ex- 
pressions of opinion from Whitehall, 

It would only tire our readers were wo to follow 
Lord Northbrook through tho various points of his 
long statement. He made the most of the small 
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sop he had to throw tu the popular demand, and 


brought forward all the stock excuses which have 
been used by official apologists time out of mind. 
Ho had an easy tusk in discussing the relative 
strengths of ships to obscure the issue, and indeed 
it is difficult enough to arrive at any detinite con- 
clusion, however single-minded one may be in the 
attempt. For instunco, Sir Thomas Brassey takes 
Yin. armour as a standard of comparison, Sir 
Kdward Reed has asmel) opinion of anything under 
l4in. Some critics attuch a firat importance to the 
gun, others consider speed a primary consideration, 
and othors again place handiness and power of ram- 
ming im the front rank. The fact is, until some 
recognised basis of comparison is settled, specialists 
may go on arguing for ever and neither the public 
nor themselves be a bit nearer « definite conclusion. 
We want asystem of judging ships by points much 
the same, to compare great things with small, as 
that followed in deciding on the merits of com- 
petitors at dug-shows. The vesacls should he 
divided into classea and cortain definite values 
given for different features. Thus so many pointa 
would be awarded for thickness of armour, pene- 
trative power, und weight of guna, speed, hanii- 
ness, coal endurance, &e. Possibly the Admiralty 
authorities have such a systom, which, for certain 
good reasons, they keop to themselves. 

The net result of the recent agitation is that we 
we to have, in addition to what had already been 
proposed, four ironclads, two torpedo rams, five 
belted cruisers, two “Svouts,” and thirty torpedo 
boats. These are to cost 8,100,000/. In addition 
to this 1,600,000/. will be spent on naval ordnance, 
and 825,000/. on coaling stations. These sums are, 
ifwe understand rightly, although there appears to 
be some obscurity on this point, to be extended over 
a period of five years, and 800,000. is the addition 
tv be made for new vessels to next year’s estimutes, 
but im any case nothing is to be done for four 
months or 80, 

Turning to another place we tind still leas 
causy for satisfaction, From Lord Northbrook we 
did not expect much; as he says “he is a man 
inclined to economy,” no doubt the one great virtue 
which placed him in the position he holds, and we 
knew all that could be wrung from him would be 
conceded grudgingly. From Sir Thomas Brasscy, 
however, # little more sympathy might have been 
expected. Tho popular owner of the Sunbeam is 
nothing if he jis not enthusiastic, and one can 
linagine the genecreus zeal with which the 
present Secretary tou the Admiralty would have 
vspoused the popular cause had not futo trammed)llud 
him with the responsibilities of oflice. Perhaps no 
more remarkable cx hibition of the power of official am- 
bition could be displayed than that of the late chief 
uf the Royal Naval Artillery Volunteers, using all the 
arts Of a spe”) pleader to mistify and obscure the 
true stat che facts, This ardle that by no means 
suits his stylo of oratory, and his slighting allusion 
tu the “imperfect acquaintance” of his critics with 
uhy aubject, came but awkwardly from his lips, 
With regard to this part of the subject, it yould be 
well for both the First Lord and Sir Thomas 
Brassey to remember that it is too Jate now to 
speak contemptuously of outside criticism, The 
financial element which has such undue influence 
in wll these questions has had its hwnd forced 
on the present occasion entirely by outside 
pressure. We should be sorry to think it 
was unl evidence of Parliamentary decadence, 
but certainly what Parliament has failed to 
do, has beon accomplished mainly through the in- 
atrumentality of an evening journal. We remember 
the able manner in which members in the House of 
Commons have lately endeavoured to arrest atten- 
tion in this matter, In the early part of the yeu 
Lord Henry Lennox could h.rdly secure an andi- 
ence of four menbers to listen to instances of naval 
deliciencica quite as cogent, and dotails fully as 
Important, as any that huve since been brought for- 
ward, The arguments of Sir Edward Tecd also 
failed to carry anything like the sane weight whon 
delivered from his place in the House of Commons 
as they did the other night at the Royal United 
Service Institution, after attention had been 
aroused by the series of articles in the J’all Mall 
Giacette, 

We do not now intend criticising tho dotails of 
the expenditure proposed, A return is promised 
from which fuller information may be derived, 
and we shal) deal with the subject more fully 
at another time, ln truth, however, there is 
80 little tu talk nbout, that beyond a general and 
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inclusive expression of disappointment, we have 
not much further to say. We may have been 
sumewhat startled by the proposal to build two 
torpedo rams, after the experience with the Poly- 
yhemus, but we let that pass for the moment. 
erhaps the Admiralty has been more successful 
in concealing some later triumphs of that vessel 
than they were in hiding her early failures. 

Thore is, however, a small modicum of comfort in 
the proposals put forward. The great bulk of the 
money asked for, is to be spent in contract-built 
vessels. After tho inquiry which Lord Ravens- 
worth presided over in the carly summer, the re- 
port of which we recently commented upon, 
the result could hardly have heen otherwise. 
Tho emphatic testimony which the Director of 
Naval Construction and other witnesses, bora to 
the lower cost of contract-built ships, and their 
equality in regard to workmanship and matorials 
tu those constructed in) the Royal Dockyards, 
rondered it imporative that steps should be taken 
in this direction. Jt is to be hoped, too, that 
an indication of a long-desired reform may be 
perceived in Sir Thomas Brassey's statomont that 
“with regard to contractors no obstruction will be 
a He on their exertions.” 

Juring the sitting of the Committee to which 
reference has been made, it was shownvery clearly 
that ships built by private firms under contract with 
the Admiralty, were far more costly and took far 
longer to finish than any other class of vessels either 
for mercantile purposes or for foreign navies, It isa 
woll-known fact, and one that was testified to by 
witnesses of all classes before the Commission, that 
comparatively seldom is money made out of au 
Admiralty building contract ; and yet contractors 
are paid a highor price for the results obtained 
when thoy build a ship for the English Govornment, 
than for almost any other description of work. 
As’ we have ulready said, there is only one reason 
to assign for this, and that is the syatem by 
which tho details of the work are settled. The 
Admiralty prepare drawings, which are mado as 
vague us possible, and the specification is drawn 
In such a way that nearly everything is left to 
be settled by the rosidont overseer who ropresonts 
the Admiralty interest. This ofticial, like all of 
his class, has a haunting fear of responsibility, and 
no dotail is settled until it has been duly autho- 
rised by some higher authority. Those who know the 
rate at which papers and drawings filter through 
Admiralty or dockyard dopartments, will easily ap- 
prociate the time it often takos to arrive at any 
definite conclusions. The grievances of the ‘ ovor- 
Boor” system are, however, well known, and have 
heen frequently referred to in these columns; wo 
should not have referred to them here had we uot 
fancied that Sir Thomas Brassey's remarks, read by 
the light of the evidence roferrad to, gives promise 
of one of the most wished-for reforms in the execu- 
tion of Navy contracta. Such a reform, however, 
will require the benevolent co-operation of the Con. 
atructive Department at the Admiralty, for at pre- 
sent Mn Barnaby and hia assistants are of opinion 
that they cannot prepare beforehand full drawings 
of the ships they requiro. We think they are 
altogether too modest and that such a feat is quite 
within their powers, 
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PRIVATE BILL LEGISLATION, 

Once more the time has arrived when pro- 
jectora have, by the doposit of plans, to make 
public the nature of the schemes proposed to be iIn- 
troduced by them during the Parliamentary session 
of 1885, and again it is our intention to place 
before our readers a short description of the more 
important of thease, in order that their acope and 
intontion may be rendered rather more intelligible 
to those affected than is possible by the more re- 
capitulation of the exceedingly torse announcements 
contained in tho Parliamentary notices which tho 
standing orders of both Houses require to be made. 
The number of projects for which plana have been 
deposited at the Private Bill Office, is 199, of which 
74 are for railways, 21 for tramways, 59 miscel- 
Janeoug, including subways, and 45 for works, for 
which provisional orders will be sought, 

Tho metropolis, always a happy hunting-ground 
for the projectors of railways and other kindrod 
means of conveyance, is favoured with several 
achiumes directed to the improvement of the com- 
munications within its boundaries; the most im- 
portant of these, three in number, have for their 
common object the formation of a direct north and 
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south line, and are doubtless the immediate out-| site bounded by Salisbury and Craven-streets, the 


come of the opinion so strong) 
the progress of the inwucooiafill arks Railway Bill 
of last session, that such a communication was both 
necessary and desirable, and that ita route should 
be more or less in the direction of St. Martin’s-lane 
and Tottenham Court-road, having junctions with 
or other means of access to, with the London and 
North - Western, Great Northern, and Midland 
Nailway systems at one end and the South-Eastern 
and Charing Cross at the other, 

Powers are sought to incorporate a company to 
construct such a line, called the Charing Cross and 
Euston Railway, about 24 miles in length. It 
commences at the wost side of Belvedere-road, 
Lambeth, by a junction with the South-Hastern 
Railway, and runs parallel to that line on what 
will be a widening on the north side of Oharing 
Cross Bridge; it is then continued to the Strand, 
occupying the site of Villiers-street—for which a 
new street will be substituted—thence it is carried 
past St. Martin’s Church, taking a small portion of 
the churchyard, to the upper end of St. Martin’s- 
place ; from this laat point to High-strect, Blooms- 
bury, the route of the new atreet now being formed 
by the Metropolitan Board of Works is followed. 
The lino is now carried up Tottenham Court-road as 
farasthe Whitefield Congregational Ohapel ; here it 
turns to the west, passing close to and on the west 
side of the Board School in Whitfield-atroet, and 
sweeps round on tolerably sharp curves to the in- 
tersection of Euston and Tottenham Court roads ; 
it is then carried nearly parallel with the former to 
near Gower-street Station of the Metropolitan Rail- 
way, where it again turns northward, and passing 
on the west side of Cardington-street, and under 
the carriage-shops north of Euston Station, tormi- 
nates by & junction with the London and North- 
Westorn Railway at its crossing under the Hamp- 
stead-road, A apur about a furlong in longth, com- 
moncing at York-terraco and terminating by a june- 
tion with the main line near Adelaide-street, pro- 
vides for the construction of a convenient exchange 
atation with the Charing Cross Station, and a sub- 
way across the Strand near Villiers-street is also 
doubtless intended to facilitate interchange of traflic 
hero, Land is also taken at Oxford-strect, Gower- 
street, and near Euston Station, apparently for 
station purposes, the two laat being convenient for 
exchange with the Metrypolitan and London and 
North-Western syatoms. 

The line is nearly level acroas the Thames; it then 
falla on a gradient of 1 in 70 to pass under the 
Strand. Under the now street the maximum gra- 
dient is lin 70, and the depth of the raila below 
the surface varices from 20 ft, to 20 ft. Beneath 
Tottenham Court-road the depth varies from 24 ft. 
to 27 ft., precluding tunnelling for the greater part 
of the distance. The line is carried under the 
Motropolitan Railway by gradients of 1 in 70, 
there boing a difforence in the level of the rails of 
20 ft. ‘To avoid as much as possible the acquisition 
of property, and in most casos the consequent heav 
trade componsations, which, as a rule, are prohibi- 
tive to the construction of railways in business 
localities, advantage has, it will bo observed, been 
taken of the proposed construction of the streots by 
the Metropolitan Board of Works. That public body, 
no doubt, unless favourable arrangements have beon 
made, will oppose as they did last seasion in the case 
of the London Central Electric Railway, whon they 
Bought to obtain a considorable payment for the 
“sng vecupation of the subsoil of these thorough- 
Ares. 

The new street. in substitution of Villiers-street 
consists of the wideuing of Buckingham-street and 
ita continuation across the Metropolitan District Rail- 
way Station at Charing Cross to the Embankment 
roadway. This is by no means a project of startling 
novelty, forin 1846 Mr. Giles was the engineer of a 
lino called the Charing Cross Junction Railway, 
which was vory similar in character to the prosent 
achame ; it was about two miles long, 2508 yards 
of it being driven tunnel, and commenced by a 
junction with the London and North-Western 

ilway at a point about 200 yards north of the 
junction of this year’s line ; it was carried along the 
west side of the Hampstead and Tottenham Court- 
roads as far as Oxford-street, thence in a direct line 
to the west ond of Salishury-atreet, Strand. A 
branch connected the line with a thon proposed 
bridge over the Thames on the site of Charing Cross 
Bridge, and new lines projected the same session, 
made connections with the southern railway 
systems, A large central terminus, occupying the 


expressed during | Strand, and the river, for the accommodation of 


both goods and passengers, formed part of the un- 
dertaking. In 1864, a scheme. also similar to the 
present, but laid out almost entirely under exist- 
ing or projected thoroughfares, was sanctioned, but 
as rostrictions were placed upon making any open- 
ings for construction in the various thoroughfares, it 
was found impracticable to carry it out. Another 
attempt, however, was made in 1871, whens scheme, 
afterwards called the London Central Railway, was 
authorised. This was rathermore comprehensive than 
the preceding, as it commenced by a junction with 
the Midland Railway at a point north of St. Pancras 
Station, thence ran parallel with the Euston-road 
to Tottenham Court-road, junctions being made 
with the London and North-Weatorn Railway, and 
with the Metropolitan Ruilway, with exchange 
atations. The line was then carried clear of Tot- 
tenham Court-road on its west side to Oxford- 
street, whence it passed under a new streot to have 
heon formed by the company to St. Martin’s-place ; 
it then proceeded through property to a junction 
with the South-Eastern Railway on the north side 
of Charing Oroas Bridge at a point clear of the plat- 
forms of the station there. hough backed up by 
favourable agreements with the companies affected, 
the appeal to the public fur funds mot with no suc- 
cess, and the subject has remained in aboyance 
until the present session, when time only will show 
whethor such a widely acknowledged want will be 
at last satisfied. 

The Central London Subway, to construct which 
a company is to be incorporated, is evidently, as 
arc many others afterwards to be referred tu, a re- 
sult of the success of the City and Southwark 
acheme of last session, for which puwers wore 
vranted, to construct between the Elephant and 
Castle and King William-street, City, a subway 
consisting of two lines of brick or iron tubes 10 ft. 
in diameter, along which a frequent succession of 
vehicles resembling tram-cars were to be drawn by 
cable traction on tho Hallidie system, Tho pre- 
sent scheme is the construction of two lines of 
aimilar tubes between King’s Cross and Charing 
Cross. Commencing at Liverpool-stroet, they pass 
along the south side of the Kuston-ruad, but inside 
property, to Gower-streot Station. Thenco they 
turn to the south and aro carried down Gower- 
streot and Blvomabury. Thence they take the 
course of the new streot already described as far os 
St. Martin’s-place, from which point to their termi- 
nation opposite Craig’s-court exiating streets are 
followed. A short spur near Mabledon-place per- 
mits of a depét being formed clear of the subway. 
The total length is about two miles. The maximum 
depth below the surface is about 40 ft. The gauge 
isto be 8 ft, Gin., and during the construction of 
the works, temporary oponings may be made in the 
strects. Powersure also tu be taken and land, &c., 
is scheduled to enable the Motropolitan Railway 
to make connecting passages and other moans of 
communication between their stations at Gower- 
street and King’s Cross and the proposed subway. 
In order to lesson the cost of the acquisition of 
property, it is proposed to limit the liability of the 
company to the purchase of easements only under 
propertioa affected by the subway. Power to under- 
pin buildings likely to be injured by the worka are 
also to be included, as well as to limit the unforced 
purchase tu parts only of property when such alone 
are required, The working of the subways is to be 
on the above-mentioned cable traction system, or 
by some other means, other than steam locomotives, 
which may be sanctioned by the intended Act or by 
the Board of Trade. 

Tho romaining rival acheme is also independently 
promoted and is called the King’s Orosa, Charing 
Cross, and Waterloo Subway. lt commences within 
the property of the London and South- Western 
Railway Company, on the north-west side of 
Waterlov Station, at a point about a chain south- 
east of York Road, oppusite Vine-street ; it traverses 
that street and Oollege-strect, then crosses the 
Thames to Northumberland*Avenue, along which it 
is taken to Charing Cross ; thence it is carried under 
St. Martin’s-lane, Long Acre, Little.Queen-street, 
Theobald’s-road, and Gray’s Inn-road, and termi- 
nates at the north-west corner of Liverpool-street, 
near King’s Cross Station. The works consist of two 
tunnels, each about 2$ miles in longth, and 10 ft. in 
diamoter, in some places laid alongside, in others 
one is above the other. The groatest depth is at the 
Thames crossing, where ‘the tubes are 72 ft. below 
high water; elsewhere the depth is about 60 ft. 
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below the surface of the ground. The maximum 
gradient is 1 in 17, and the gauge is tuo be 
4 ft. 8} in. Land, apparently for station pur- 
poses, 1s taken at the coinmencement and the ter- 
mination of the line, and at Hemming’s-row, Drury 
Lane, Little Queen-streot, and at the corner of 
Gray's Inn-road and Theobald’s Ruad. Powers 
are also to be taken to enable the Great Northern, 
Midland, Metropolitan, and South-Western Rail- 
way Companies, to enter into agreement for the 
construction, maintenance, and working of the 
aubway, the latter of which is to be, as described in 
the preceding case, by cable, traction or other means 
excluding ateain locomotives. 

The improvement of the communication between 
the City and West-ond is also proposed to bo at- 
tained by the construction of subways similar to 
those last exccuted from Hyde Park to the Royal 
Exchange by an independent company ; the scheme 
is called the Marble Arch, Reyent Circus, and City 
Subway. Commencing opposite the Marble Arch it 
traverses Oxford-street for its whole length, Hol- 
born (avoiding the Viaduct by making a detour 
along Charterhouse-atreet and Snow-hill), Newgate- 
street, the Poultry, and terminates in Cornhill oppo 
site the centre of the Royal Exchange. The length 
is about * miles ; tho subway ia formed of two 
tunnels 10 ft. in diameter, laid as described in the 
preceding scheme; the greatest dopths are 70 ft., 
67 ft., and 62 ft., the maximum gradient is 1 in 
20, Land, apparently for station purposes, is in- 
cluded at Regent Circus, Tottenham Court-road, 
Southampton-row, Groat Turnatile, Farringdon- 
street, St. Paul’s Churchyard, and at the com- 
moncement aud termination. 

Tho gauge is to be 4 ft. 84 in., and the working 
is to be as mentioned in the doscription of the 
London Central Subway, and similar clauses, with 
the exception of that relating to easement and that 
relating to property, are to be inserted in the Bill. 

Another independent company is to be formed 
for the purpose of constructing the Islington (Angel) 
and City Subway, which commences opposite that 
tavern in the City-road, is carried along the latter 
for its whole length, and thence along Finsbury 
Pavemont and Moorgate-srteot, and terminates at 
Lothbury. The length is about 4 miles, and it is 
formed by two tunnels 10 ft. in diameter, laid as 
before described ; the maximum depth is 48 ft. 
below the surface, Stations will probably be placed 
ut Macclosfield-street, Nelson-stroet, Old-streot, 
and Ropemaker-street, and at the ‘' Angel” and the 
Bank, The gauge is to be 4 ft. 84 in., the working is 
to be as montioned in the description of the London 
Central Subway, and clauses similar to those iu the 
last described scheme are to be inserted in the Bill. 

The only subway or railway schome relating to 
tho south side of the metropolis propor is that called 
the Clapham and City Subway, which is proposed 
to be an indopendent extension of the wuthorised 
City and Southwark Subway before alluded to, 
along the Kennington and Clapham-roads to Clap- 
ham Common, adistance of 27 miles. The tunnels, 
two in number and 10 ft. in diameter, are tu be 
laid aa described in the threo last-montioned 
achemes, the greatest depth being h6 ft. Tho gauge 
and method of working are alsv the sanie as in those 
schemes, Powers are to be taken to enable the 
City and Southwark Subway Company to construct 
or work the proposed subways, Stations will be 
placed at Cleaban Common, South Lambeth-road, 
South Island-place, Kennington-road, and Lower 
Kennington-lane. 

Tt will be soon that in the case of cable traction 
subways, as in that of atmospheric, pneumatic, 
and electric railways, as soon as it has been demon. 
strated by the passing of an Act that such means 
of traffic are feasible, the following session is sure 
to abound with further examples of the same syatem 








when the peculiar advantages of the particular | - 


system will be put well in front. In the cable 
system with tugnela constructed in the manner 
proposed, being briefly as follows : Property on 
the line of route will be secured against struc- 
tural injury, whicl» too often has resulted from the 
construction vf the ordinary tunnels suited for 
locomotives, which are lurge in comparison with 
those intended, which necessitates considorable dis- 
turbance of the subsoil during the progress of the 
works ; small subsequent damage and inconvenience 
from vibration on account of the lightness of the 
vehicles made use of, and ie) the safety and 
economy which are assumed to be secured by the 
method of working, which on the other hand will 
efficiently provide for a large amount of passenger 
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trafic. But it must be borne in mind that in the 
case of the parent scheme nothing has yet been 
done towards providing this. 

The Charing Cross and Waterloo Electric Rail- 
way is proposed to be extended a distance of about 
100 yards to near Spring Gardens, and a small piece 
of property is to be acquired. 

An independent company is proposed to be in- 
corporated to construct the Metropolitan, Notting 
Hill, and Shepherd’s Bush Extension Railway, 
which commonces by a junction with the Motro- 
politan Railway ata point about 140 yards north 
of Uxbridge-road, passing along that road in a 
westerly direction to Shepherd’s Bush. Jt then 
turns aliehily to the south and forms a junction 
with tho Kensington and Richmond line of the 
London and South-Western Railway, where it is 
crossed by Shepherd’s Bush-ruad. The line is 
about one and a quarter miles in longth. That 
part under the Uxbridge-road is formed in 
covered way, the remainder in open cutting, 
tho latter being on a gradient of 1 in 67. 
Tt is difficult to understand the precise object of 
this line, for though it might improve the connec- 
tion betwoen the South-Western and Metropolitan 
ayatern if worked with a through service of trains, 
yet it seems hardly probable that it would be found 
advisable to adinit such extra trains upon the Innor 
Circle, which, sinco its completion, has not been 
worked with anything like satisfactory regularity, 
and such a proceeding would hardly tend to an im- 
provement in that direction. If worked aa an inde- 
pendent company, with proposed running powers to 
Queen’s-road Station, the confusion would be worse, 
agit is absurd to think of working into a station 
with but two lines of rai) and no sidings, and 
through which it is proposed to run with its regular 
traffic, ten trains each way per hour. 








THE WEATHER OF NOVEMBER, 1884. 
During the first part of November the weather 
in the British Isles was very mild with moderate 
downfall, very favourable conditions for tillage and 
seeding operations. The latter part was sharp and 
bitter by contrast, though on the whcle temperature 
has been scasonable, From the Ist to the §th the 
prevalent winds were froin between 8, and W, ; the 
JOth to the 16th, between S.E. and N.E. ; and the 
7th to the 29th, between N, and N.W. Baro- 
metric prossure above 30 in. continued from the 
10th to the 20th. With this high pressure tho 
weather was dry though hazy and cloudy, with very 
littl: sunshine in England. At oxtreme positions 
to which the Isle of Man is central, the mean atmo- 
spheric pressure and temperature were as follows : 
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Moan , 
; Mcan Difference Difference 
Positions. | prexaure, | from Normal. eee from Normal. 
in. in. dap. deg, 

North 21).97 above 0.20 44 above 1 
south $0.18 ert | 47 nil, 
Went 30,00 oa 4y ‘ 
hast, v0.12 +“ ean 43 below 1 
Central 80.12 “yaad AU above ¥ 
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From these results it is seen that pressure was 
nearly a quarter of an inch above the normal value, 
and this excess was uniformly distributed, hence it 
might be inferred that the resultant of the winds 
would be normal, The daily general directions of 
the winds givo a resultant from W. on 94 days, and 
the normal resultant is W. by N., a very close 
agreemont, ‘The temporature results accord with 
tho winds in being of normal value, As regards 
the duwnfall the fullowing results show that thore 
was adoficiency in the south and east districts, a 
trifling excess in the north and west districts; and 
on tho whole rainfall has been less than the normal, 
Which rosult scems related to the high pressure. 
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; ; Difforence 

Places Rainy Days. | Amount. | 4.5), Normal. 
in, in, 
Sumburgh .. ¥ wh 4.44 above 0.U6 
Scilly .. Pe a aL 2.34 below 1.44 
Valancia 20 ho above 0.38 
Yarmouth 17 1.78 beluw 1,53 


Rainfalls exceeding lin, in twenty-four hours 
were measured at Valoncia on the lat, 1.36 in, ; 
Roche's Point on the 7th, 1,.2bin. ; Stornoway 1.5in., 
and Ardrossan 1.0 in. on the 9th; and Stornoway 
L33in. on the 27th, A thunderstorm occurred al. 
Shields on the 20th. Atmospheric pressure ranged 
between 30.6 in. on the 14th and 20,0 in. on the 
hth. 
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longitude 11 deg. W., Gth, G r.m., advanced north- 
north-eastward to Malin Head by the 7th, 8 a.m, 
and quickly progressing and developing, reached the 
wost of the Shetlands by Gr.m., and was on the 
Arctic Cirelo near Norway on the 8th a.m. No very 
severe tempest affected these islands, The highest 
temperature, 61 deg., was recorded at London on 
the 7th; the lowest, 15 deg, at Wick on 
the 80th. (iroat differences of temperature fre- 
quently existed between the stations at the same 
instant; thus, on the 13th, Seilly reported 63 deg., 
Parsonstuwn only 80 deg. 3; on the lth, Roche's 
Point 50 dey., Leith 30 deg.; on the Ith, 
Scilly 48 dey,, Nairn 25 deg. ; on the 22nd, Scilly 
45 deg., Parsonstown 23 deg. ; on the 25th, Scilly 
45 deg., fore 4 deg. ; on the 26th, Seilly 








49 dey., Oxford 20 deg. ; and on the 30th, Valencia 
47 deg., Aberdeen 16 deg. An oatimate of clear 
days, yields ton for Ireland, aix for south and cast 
England; and af overcast days fifteen for east 
England, seven for the cential district ; for other 
districts theo numbers are intermediate. The dura- 
tion of bright sunshine may be compared with these 
estimates, Reckqned in percentage of its possible 
duration, these isknds on the whole had 20 per 
cent. of sunshine Qluring the five weeks ending 
December the Ist; Qhe Channel Islos had 34, south 
Ireland 25, north Sdytland 23, west Scotland 2], 
north Ireland 20, easA Scotland, east aud north- 
west England 1!), south Mngland 17, south: west and 
north-east Eugland 16, ar&l central England 15. 
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THE “TLLUSTRATEL JOURNAL OF 
PATENTED INVENTIONS,” 

We have before us the firat issue of the Dlduatrated 
Journal of Patented Inventions, containing descrip- 
tions of inventions for which patents ave been 
granted, The drawings for ilustrating these do- 
acriptions or abridgments are furnished by tho 
patentees, the descriptions themselves being sup- 
plied by the Examiners’ Branch of the Patent 
Office. Tho descriptions, although in some few 
cases not quite what they might be, are far more 
comprehensive than many of those hitherto pub- 
lished by this oftice in classes, or than those that 
appear in the Official Gazette of the United States 
Patent Office, but the printing, and especially the 
illustrations, are not to be compared with those in 
that Gazette. Tho illustrations are, in some few 
cases, insufficient, and are certainly not well chosen, 
and we hope the day is not far distant when the 
Board of Trade will deem it advisable for the Patent 
Ottice to undertake to select the drawings required, 
and that these drawings will be reproduced hy a 
method which will, at any rate, render them 
distinct, Which is far from being the case in the 
present issue, especially in regard to the more 
complicated subjects, 

Paasing now to the object of these abridgments, 
We presume that they are intended to facilitate 
cursory investigations as to what has been proposed 
to be done, and also tu give increased facilities to 
couutry Inventors for making such investigations. 
The officials reaponsible for this production must be 
entirely ignorant of the method of proceedure in 
such cases, for we find that the only index that the 
issue contains, isa numerical one consisting of three 
columns of numbers, the first being arranged in 
order and indicating the numbers of the patents, the 
secoud indicating the numbers of the journals in 
which their abridgmeuts will be found, and the 
third the pages of thoge numbers. Thus, in making 
a complete subject matter search by the aid of these 
abridgments, it is necessary first to take the numn- 
bers of all specifications under the required heading 
from the ordinary indexes, then to strike off from 
the list all those that have not beun sealed, and, by 
the numerical index in the illustrated journal, to 
obtain the pages and nuit ra of the journal where 
the remainder will be found; and, finally, after 
having referrod to the abridgment, to refer to those 
complete specifications which have not been sealed, 
and are therefore not included in the abridgmenta, 
these latter specifications having to he separated 
from the ‘provisional onlvw’ contained in the 
numbers first struck off, vl a search cannot be 
made with any degree of certainty except at the 
Patent QOttico Library, at 26, Southampton-build- 
ings, Unless, perhaps, the searcher concludes that 
all those specifications not found in the abridgment 
wore not sealeud, and of the remainder, those uot 
found in the boxes or buund volumes containing 
the specifications at the special place whore he is 
Fearching are Paraviait tile only,” and therefore 


A depression centre, in latitude 50 deg. N.,t not published. So far as we are aware, there ara 
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ho mews of ind eer these three cludaes of specifi: | deep sense of disappoiutinent with the produc: 


cations except by the aid of a single manuscript hook 
kopt by the librarian at Southampton buildings. 

In view of this, it would bo interesting to know 
how many apocitications are missed during the year 
from the boxes in which they are placed, say, at 
the South Konsington Patent Museum Library or 
tho Manchester Mree Reference Library > or how 
many are missing from the boxes at any one time, 
including thoay which have beon taken from the 
boxes, and removed to some other part of the 
library for or (the boxes boing replaced in 
position), aucalao those that are out of place, Weean 
only hope that the futuro muanbers of the Journal 
will coutatn complete alphabetical and subject- 
mattor indoxer of their contents. Wo also think that 


breaks the 
it would have been advisuble to have delayed the | the accumul 


tion in its entirety, for bearing in mind tho fact 
that our Patent Office officinis have now had seven- 
tuon years’ oxperionce in abridging and over thirty 
yours in indexing specitications, we certainly ex- 
pected a far more complete and satisfactory pro- 
duction, 


LIGHTING TRAINS BY KLECTRICTTY, 

Two typical methods of lighting trains by elec- 
tricity are before the public. In the first, which 
we described in detail last wook, a dynamo, 
situated in the van, is drivon by belts from the axle, 
and feeds a secondary battory from which tho cur- 
ront is taken to the lamps, An automatic regulator 
connection between the generator aud 
itor, as soonas tho olectromotive force 


publication, say, another month, whon the abridg: | of the former falls below that of the lattar, and 


tuents could have been printed in numerical order 
(except ina very few cases), that all complete speciti- 
cations should be meludod tn the abridgments, and 
that, to make the Journal complete in itself, the 
nuinbors, and perhaps the titles and names of the 
inventors, of the remaining specifications should be 
given with the statement aftor them of “ provisional | 
only.” With the improvements wo have suggested, 
the Journal would also bo of far more value to) 
those persons who desire either to make a search 

at their own homes or who desire merely ta 7 | 

themselves posted with any particular clans of | 
curreut inventions. Ag issued at present it is | 
practically useless for these purposes. 

The prico of the Journal is one shilling, about 
two and a half times as much as the American 
Ciazette, which contains a larger number of abridg- 
ments and complete indexes, together with other 
valuable information relating to American patents. 

After a careful and impartial poruaal of the 
Journal we must confess to having experienced a 


thus prevents the discharge of the battery through 


the coils of the armature, Tn the second mothod 
the dynamo is driven continuously by an inde: 
pondent engine. This was first tried, we believe, 
yen the Metropolitan District Railway by Mr. 
assey, of Twyford, who He an elgine, boiler, 
and dyname ina van, and fed the lamps directl 
from this source.* About the same time, Mr, F, W, 
Webh, of Crewe, fitted up a train running between 
Manchester and Liverpool, with «a Brotherhood 
three-cylindor engine and a Siemens dynamo cou- 
pled directly together and tixed upon the back of 
tho tender, and this train has run continuously ever 
since. Anothor modification of the same system is 
now in active operation on tho Great Eastern Railway, 
and can be scen upen certain of the trains on the 
Chingford line every evening, In this arrangement 
& Heenan and Froude spherical engine,+ coupled 
directly to a dynamo, is mounted longitudinally 
a * Seo HNGINEKKING, vol. xxxvii., page 297, 
+ Thid., page 201, 


THOMSON-HOUSTON DYNAMO. 
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upon the barrel of the locomotive boiler. Tho two are 
inclosed in w box measuring about 3 ft. by 2ft. by Lft., 
and on a tank locomotive, whore the natural out- 
line of the boiler is destroyed by the tanks, this is 
scarcely to bo noticed. The engine is supplied by 
stoam from the locomotive boilur, the regulator 
being placud inside the cab, so that it is under 
porfect command of tho driver. By means of a 
Cardew voltmotor,* permanently connected tu the 
poles of tho dynamo, the speed of the engine can 
be adjusted to give the proper degree of brilliancy 
to the lamps. The dynamo, which was made by 
Mosars. Crompton and Co., ix designed to run at 
1000 revolutions per minute, and at this speed it 
wives wv curront of 42 amperes with an olectromotive 
force of 48 volts. The trains consist of fifteen 
cnrriages, and ure lighted by sixty Woodhouse and 
Rawson lamps of the type so largely used at the 
recent Health Exhibition, and to which a gold medal 
has heen awarded, there being one in each of the 
first and second-class compartments, and two in 
each third-class carriage of five compartments. 
The illumination ia amply sufficient in all parts, 
the substitution of an incandescence 16-candlo 
lamp for tho former gas burner showing such a 
marked differenco that it is impossible to enter 
a carriage without noticing it. The former globes 
and pipea have not been interfered with, the 
jointed gas tube being merely turned on to the 
top of the carriage. Tho conductors are laid 
under a wood beading, and at each cothpartment, 
insulated wires are led tu two spring contacts under 
the hinged weather cover. The lamp and its holder 
are fixed to a substantial block fitted with terminals 
corresponding to the above-mentioned spring con- 
tacts, so that the whule can be removed and re- 
placed with as much facility as an oi] lamp, and in 
much the same way. The connection between the 


* See ENGINEERING, page 
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THE THOMSON-HOUSTON ELECTRO-MOTONR. 


engine and train, and between tho various carriages, 
has been very carofully worked out. At the end of 
oach carriage there aro a pair of male terminals, and 
the apace between the adjacont carriages is bridged 
by a pair of flexible conductors Inid together, and 
furnished at cach end with a double spring socket, 
which fits the terminals and obtains a strong 
frictional grip on thom. All the ports are very 
atrongly constructed, so that they can be found in 
the dark, and will suffer no injury from the 
roughest of usuge. 

The electrically lighted train has now beon run- 
ning tive weoks, and the wiring of other trains is 
being actively proceeded with. Mr, T. W. Wors- 
dell, the locomotive superintondent, under whose 
contro! the experiments are boing made, haa fitted 
dynamos to five locomotives, so that in ashort time 
it may be expected that the system will be in opera 
tion on such an extended scale that it will he 
possible to obtain a reliable account of its cost. 
Messrs. Heenan and Froude, of Manchostor, are 
the contractors, and the work is being carried out 
hy their olectrician, Mr, R. Woodley, of 4, Agnes- 
street, Burdett-road, I. 

There are now two thoroughly efficient methods 
of electric train lighting at work in the metropolis, 
and it is possible, therefore, for the railway com- 
panies to instituto a reliable compariaon. Each 
possesses udvantages and defects of itsown. The 
Brighton system is encumbered with from 22 ewt. 
to 80 cwt. of secondary batteries, and with tho loss 
which arisos from the double conversion of the 
energy, On the other hand the light is always 
available whother the engine is backed on two the 
train or not, and the power is derived from an 
economical motor, On the Great Eastern trains 
tho total woight is exceedingly small, only 
4 cwt. or 6 cwt,,*and tho current is applied 
directly to the lamps without any loss. The disad- 
vantages arethat when tho locomotive leaves the train 
all the lights go out, and that the spherical engine 
may be expected to make a greater demand for 
ateam, for a given power, than a locomotive. Th 
relative merits of the two systems would soem t 
depend greatly upon the circumstances in which 
they are tried. On a small acale tho balance of 
advantage lies with the dynamo in the van, since 
the train is self-contained, and when the usual 
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engine is in the shed, the light is equally well main- 
tained by any other, and no alteration of the ordi- 
nary method of working the trate ts required, On 
a large sxeale these advantages disappear, sineo if all 
the engines working on a given aection were titted 
with dynamos, the trains would he equally well 
served by any of them, and arrangements might be 
nude to always maintain the lights by attaching a 
resh engine for the return journey before the first 
was uncoupled. 


THE PHILADELPHIA ELACTRICAT 
EXNIBTTMION.—No. LN, 
Ry C, J. H, Woonsunry, Boston. 
THe Tuomson-Hovston System, 

Tursexhibitcontained electrical lighting apparatur 
which can lay claim to much that is original, both in, 
he application of electrical principles, as well as 
aechanical construction, Dynamos with regulators 
which preserve a constant current, irrespective of 
he number of lamps in circuit ; are lights burning 
iteadily, without any glycerine dash-pot among the 
‘geding mechaniain ; a divided current, operating 
Wo Beries Of ama] are lamps; Incandesconece lamps 
mare circuits, and regulated by a distributor with- 
ut help of clockwork, These all tended to render 
the exhibit attractive to those intorested in the latest 
applications of clectrical acionee for Mumination, 

thas become a conventional matter to term in- 
vontors of electric lighting systems ‘ profossor,” 
regardless of thuir title to such designation, but the 
co-inventors of thia system, E. J. Houston and 
Elihu Thomson, held the chaira of Professors of 
Physics and Chemistry reapectivoly at Philnwilelphia, 
and were prominent in scientific circles, before the 
invontion of the system bearing their name. 

For a number of years, the conduct and active 
work in the development of this system of elvetric 
lighting has devolved upon ProfersorThomson, while 
his former associate, Professor Houston, atill re- 
tains his professorial chair. 

The first publication of any tests of clectric 
lighting dynamos in America was made iu 1877, by 
a committee of the Franklin Tnstitute, of which 
Professors Thomson and Houston wore members. 

Tho dynamo machine differs as widely in its general 
appearance (see Fiy, J) from any of the conventional 
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forms of dynamos, as it does in its electrical arrange: 
ment, A spherical armature is nearly enclosed by 
two pole-picces, and these in turn are surrounded 
by iron bars, completing the suagnetie circuit, 
giving a cylindrical outline to the whole machine, 
For the design of the magnet, eonceive a tubo 
(Mig. 2), magnetised by coils mmaarted in each end, 
Then fold the ends of the tubo (Fig. 3) until they 
are within the ends of the coil, and it would atill be 
aimagnet, but with the poles near gach other. The 
lines of electrical ofleet would also produce mag- 
notism in the portion of the tube outside of the coils, 
as woll as atthe poles on the ends of the tube within 
the coils, viving, as will be sven by reference to 
the sketch, a higher magnetic saturation than would 
he obtained from the influence of coils acting only 
in one direction, Without any iron to prevent ox- 
ternal effusion of lines of magnetic polarisation. 
As aamatier of actual construction, the dotaila of 
these magnets are somewhat modified, the hemi- 
kphorical coneave terminula to the pole-piecos 
(Mig. 4) heing shaped to conform to the outline of 
the armature, and the outside frame of wrought- 
iron Yods, while completing the magnetic cirenit, alao 
Kerves as a portion of the frame casential to the 
stability of the machine. This construction renders 
the dynamo very compact, and the iron rods also 
serve to protect the machine from receiving injury. 
The armature core ia built upon wa hollow iron 
shell in the fori of an oblate spheroid, the ends of 
Which being environed hy the field coils, are mag- 
netised theroby, and forn: an addition to the pole 
pieces of the field magnets. The polar portions of 
the armature are made of two concavo-convex pieces 
of iron strongly ribbed, and, previded with bosses, 
Pig. b, permit, sseure attachment tc the armature 
shift, These end pieces of the armature are not com- 
pletely hemispherical, and the space between then 
if bridged with iron burs, insulated at their points of 
kupport ; then soft irou wire, Insulated with japan, 
is wound around these bars, completing the surface 
of the core. The armature winding consists of 
three coils of wire lying in planes of sixty degrees 
fron each other, and te secure mechanical and 
electrical equality, i wound in the following order : 
Viret half of first coil; first half of second coil ; 
| whole of third coil; last half of second coil; last 
‘half of first coil, By this winding the highest dif- 
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ferences of potontial are found on the outsido 
wires, and the coils fullow each other in electrical 
sequence. 

hree of the terminals of those coils are secured 
to their respective segments on the commutator, 
while the other three terminals at the other end of 
the armature, are fastened tu each other by a good 
electrical contact, making the armature of three 
branches, rather than three electrically distinot coils. 

The commutator consista of a copper ring divided 
into three segments and mounted in such a manner 
that the air has free access to the inner sides of the 
commutator, The current is taken from -the.com- 
mutators by two pair of brushes mounted of yokes 
whose variable position modifies the tension o 
the uniform current proaucee by the dynamo. 
Leaving for a moment the consideration of the part 
which the armature plays in this operation, we will 
refer to the method used for automatically working 
the brushes in accordance with the demands of the 
lighting circuit, The yokes carrying the brushes 
are swung by a system of levers whose first member 
is also the armature of an electro-magnet, the coils of 
which are in a variable shunt from the main oircuit. 
The pole-piece of the electro-magnet terminates in 
the form (approximately) of a paraboloid, which 
enters a hole in the armature a little larger in dia- 
meter than that of the pole-piece at ita largest part. 
This arrangement in combination with such length 
of the magnets as will bring the centre of magnetic 
intensity at a certain place near the end of the 
pole-piece, renders the component of the attraction 
magnet a uniform force within the limits of the 
motion allowed the armature. 

The vlectro-magnet of the automatic regulator, 
Fig. 6, would not be sufticiently sensitive for 
slight changes in the current if its cuils were 
in the main circuit, therefore a pair of solenoids, 
whose coils are in the main circuit, are used to 
shunt a variablo amount of current through the 
regulator magnet. This controller magnet, Fig. 7, 
is placed in somo conveniont position near the 
dynamo, generally against the wall of the build- 
ing. In earlier forma of this dynamo, the atrength 
of current allowable by the regulater was fixed 
by tho position of a sliding weight on the arm 
of the regulator, but at the present time it is more 
permanently adjusted by o spring between the coils 
of the controller magnot, which partially sustaina 
the weight of the armature, and renders the action 
of the magnet moro aensitive to fluctuations in the 
current. Having described the general construction 
of the dynamo, reference will again be made to the 
operation of the automatic regulator, 

Tho ongraving, Fig. 8, of a Thomson-Houston 
electro-motor, in skeleton form, ilustrates the 
windings of the dynamo, and shows how the con- 
nection of the coils at the end of the armature 
farthest froin the brushes, renders it more properly 
one of three branches extending from a common 
centre, than what would be properly understoud by 
a three coil armature. 

Tt is related that the arrangement of the Brothaor- 
hood engin& furnished the first inception for the 
idea which caused the invention of this method of 
winding an armature, The inventors were seeking 
tu produco an electro-notor without any dead 
points, and obtained very good results by the 
use of ao revolving armature with coila wound on 
three radial arma 120 doy. from oach other, From 
that beginning, tho stop sooms short to wind the 
threo coils radially on a common wire core. 

As the threo branches of the coils of the arma- 
ture traverae the field of force of the magnets, the 
electrical impulacs aro transmitted to the commu- 
tator; fora portion of the revolution two of the 
helices are acting in multiple arc. Although at one 
ond, the wires of these Niolines aro in contact, their 
separation at the ends leading to the commutator 
and the brushes prevents the completion of a con- 
ductor which would short-circuit the armature. 

When the resistance in the external circuit is 
diminished, the increased current thrown through 
the regulator magnot, draws each pair of brushes 
nearer together, and forms thereby a conductor 
by which a helix on the armature is put into 
circuit with a helix which hag not as yot pro- 
duced a current of equal tension, and the union 
of thease currents of different potential, produces 
a resultant current. Tho steadying offect of large 
coils is probably the principal cause why no un- 
desirable results follow this action. It is certain, 
however, that the apparatus oporates satisfactorily, 
the dynamo supplying «constant current, whether 
the lamps on the circuit be the maximum within the 
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capacity of the dynamu, or only one; it alsv serves 
to correct the variable results duo to fluctuations in 
spoed of the dynamo. 

The writor has made some experimonts with a 26- 
light Thomson-Houston dynamo, to test the efti- 
ciency of the regulating device under extreme con- 
ditions of service. The engine was a slide valve 
with throttle governor, built during the last geno- 
ration, and abused thereafter. Its speed fluctuated 
with the load, and would be considered too irre- 

ular forany kind of work requixing a uniform rate. 


e lights were hung close to each other, and 
twenty-four'of them switched out by three 


igen ape fae lighted lamp in the cirouit,' 


conductors was withdrawn and 
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resiatance of the ciro 

Thege variations in the circuit were reversed and 
the number of lamps changed in various methods, 
without in any manner changing the operation of 
the lamps kept in circuit. 

The economy of such a dynamo is naturally 
greatest when the maximum number of lamps is in 
circuit, as the friction of journals and resistance of 
the air at the armature are conatant factors, and 
the loss of energy in the armature is leas than that 
due to the union of different currents in the arma- 
ture, because such action moves the neutral point of 
the armature backwards. The curve, Fig. 9, showa a 





0 &6 0 & 8 8 
HP. Driving Dynamo 
Fig. 9, 


plotting of results obtained by placing a dynamo of 
thirty-light capacity, in the swinging dynamometer 
of Professor Brackett, and noting the powor with 
diflerent numbers of lights in circuit. 

It ia hardly nocoasary to state that asimilar curve 
would ensue from observations upon the economy 
of any prime mover working at various capacities. 
The proper point of cut-off in steam engines has an 
analogous factor In « dynamo, 

Tho novel method of preventing sparking on 
these dynamos is worthy of especial mention. A 
amall rotary blower is attached tu the armature 
shaft and ejects o sharp puff of air on the com- 
mutator as the openi ng between the seginents leaves 
the brushes. This breaks up tho train of fine 
matter which forms the conductors permitting such 
sparks. An attendant poured a stream of oil upon 
the commutator of a dynamo, with thirty-five arc 
lights in circuit, without any more serious result 
than the loss of the spilled portion of the oil, 

(To be continued.) 
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NOTES. 
New PuoroarapuHic FIiMs. 

Herk H. W. Voukt, a German chemiat, has dia- 
covered that silver totrabromofluorescein is remark- 
wbly sensitive to groonish-yellow rays. He also 
finds that if a cadmium bromide collodion plate 
containing eosin is immersed in asilver solution, ite 
sensitiveness to blue rays is much diminished, and 
the action of the yellow rays yreatly increased. The 
addition of eosin to collodion silver bromide con- 
taining a small quantity of silver iodide, produces a 
film which is sensitive to yellow and bluo raya. 
Wet gelatine plates containing gosin are also found 
by Herr Vogel to be much more sensitive to yellow 
rays than dry plates. 


Marion's PaoroagRAPHic PRINTER. 

Messrs. Marion and Co,, the photographic dealers, 
of Soho-aquare, have introduced » new photographic 
papor which produces very fine offecta with an ex- 
posure of a few seconds. The developing can, 
moreover, bo done by gaslight, which is a conveni- 
ence in dark winter weather. The emulsion on the 
paper isa trade secret at present, as the process 
haa not been patented, but the developer is a weak 
svlution of ferrous oxalate, Tho tints of the picture 
aro highly artiatic, and range from a warm reddish 
brown to purple and black, Tho new paper re- 
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quires considerable practice to manipulate properly, 
but it is likely to be very sorviceable in wintor 
when tho light is poor. 


Trunk Line TELEPHONY 1N Brnarum. 

The Belgian Government has connected Antwerp 
and Brussela by telophone for the transmission of 
trunk line messages, The system employed is that 
of Van Rysselberghe, and admits of the simultuneous 
transmission of telegrams and telephonic mussages 
over the same wire. The existing telegraph lines 
have therefore been fitted with telephones, no new 
trunk telephone line being required. The example 
is perhaps wo of imitation in this country. 
The. public for telephonic oommunication 
is 1 franc for the first five minutes’ use of the line, 
and 1.50 francs for over five minutes’ talk. At 
night the rate is doubled. The Government hope 
to establislraimilar communication between Brussels 
ee Lidge, Verviers, Mons, Gand, Charleroi, and 

uvain. 
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LscaL, Oum Sranparps, 

M. I. René Benoit, who was commissioned by 
the Minister of Posta and Tulegraphs, France, to 
construct several mercury standard ohms, has now 
completed the work, which was carried out at the 
Bureau International des Poids et Mesures, Paria. 
The tubes employed are of the thickness of ordi- 
nary thermometer tubes and 1.20 metres long. 
The bore is one square millimetre in sectional area, 
and as regular as could be vbtained. A scale in 
millimetre divisions was engraved on the tube over 
w length of 1.05 metres. e tubes were carefully 
callibrated and inserted in reservoirs of mercury, 
Being long and somewhat unmanageable, M. Benvit 
has constructed copies in tubes which curve sevoral 
times on themaclves, These standards have been 
constructed with such care that the average error 
in their resistance is exceedingly small. M. Benoit 
in fact considers that their mean error is about 
Toovoo Of the ohm. 


THE Vacuum Brake, 

We have to record another narrow escape of an 
express train, owing to the failure of the vacuum 
brake on the Midland Railway. The train in quen- 
tion was tho 3 p.m. express from London to Brad- 
ford on the 29th ultimo. When approaching Not- 
tingham, the driver as usual applied the brake, but 
itontircly failed to act, and the train ran a quarter of 
a mile past the station at which it was intended to 
atop, being ultimately brought to a stand by the stcam 
brakes on the engine and tender. The explanation 
given to the alarmed passengers that the brake had 
failed without warning, is certainly not reassuring, 
and it does not require a very vivid imagination to 
picture the effects of a similar failure when running 
up to buffer stops or on meeting a sudden obatruc- 
tion on the line, This incident again points strongly 
to the inference that the vacuum brake is not fit to 
run alone, and is another illustration of the way 
in which it has been nursed and kept going by the 
aid of the ateam brakes on the engine and tender. 
Though subject tv be affected by cold, and though 
their use prevents the brake being ‘‘capable of 
being applied to evory vehicle in a train,” as re- 
quired by the Board of Trade, the steain brakes have 
undoubtedly been the means of mitigating the 
effects of he inefficiency aud uncertainty of the 
vacuum system, 


Evectaiv Liautina at TURIN. 

MM. (Gaulard and Gibbs have established be- 
tween the Exhibition at Turin, the station ut Lanzo, 
and several intermediate stations, an electric 
lighting circuit, the total length of which is 80 kilo- 
motres (about 50 miles), and the conductor is formed 
of chrumated bronze 3,7 millimetres in diametor, and 
uncovered. This wire carries an alternating current 
produced by a Siemons dynamo of 80 horse-power, 
ao that the current can be utilised simultaneously 
in various modes of lighting, oither at the Exhibi- 
tion, the terminal station at Lanzo, or at inter- 
mediate stations, by means of Gaulard and Gibbs’ 
secondary generators. On September 25 last, the 
system began to operate, in a regular fashion, the 
following arrangement of lamps. 1. At the Exhi- 
bition, nine Bernstein lamps, one Soleil lamp, one 
Siemens lamp, nine Swan lamps, and five other 
Bernstein lamps. 2. At the Turin-Lanzo station, 
distant 10 kilometres, thirty-four Edison lamps of 
16 _candle-power,’ forty-eight of 8 candle-power, 
and one Siemens arc lamp. On September 29, 
according to M. Trosca in his report to the French 
Academy of Sciences, the trial was moro conclusive 
still, the system being completed to Lanzo, a dig- 
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tance of 40 kilometres, where twenty-fuur Swan 
lamps of 100 volts each were regularly fed, These 
lamps dumand a considerable rango of capability on 
tho part of the Gaulard and Gibbs system, and M. 
Tresca’s commission has reported its entire success. 


NOTES FROM PARIS. 
By If, Vivarez, 
Soctery oF HLECTRICIANS, 


Tie International Society of Electricians has re- 
sumed its monthly stances. The Sovicty is arranging, 
for the month of January, 1885, an exhibition that 
is intended to illustrate the most recent develop- 
ment of clectrical science. This exhibition will be 
held at the Observatoire, and admission will be free of 
charge ; a number of conferences will be arranged there 
during the time it remains open, Applications for 
apace, together with notices of the subjects to be ex- 
hibited, should be sent to the President of the Sout 
Nationale des Electricians, 3, Rue Seguier, Paris, Such 
application must be forwarded prior to the 2/th of De- 
cember next. 


THE INTERNATIONAL EXHIBITION Or 1889, 

At the presunt moment the great International Ex- 
hibition to be held in Paris in 1889, is a subject at- 
tructing considerable attention; in the opinion of its 
organisers the undertaking will prove a fitting homage 
to the memory of the Fronch Revolution, and at the 
game time a practical demonstration of the progreas 
that a century will have seen saa Gi in the moral 
and material history of humanity, All, or nearly all, 
European nations have played their part in the great 
work of freedom inaugurated by this revolution, and 
their participation in cclebrating its contenary will, 
therefore, have a special value and significances, To 
some extent it may be regarded ax a promise of inter- 
national union, and an official protest against the con- 
dition of armed peace which has now for so many 
yoars contributed to wedken and cripple nationalities. 
Dreamers and philanthropists may hope that an exhi- 
bition promoted with such an object, may prove to be 
a step towards the universal and lasting ai HO 
earnestly desired by many, But practical people 
know that one of the greatest attractions of future 
international exhibitions will be found in the collec- 
tions of objecta devoted to war and destruction. How- 
ever this may be, one of the chief features of the 1889 
Exhibition, will be ita retrospective character, and this 
will prove alike its great attraction and its ratson 
- The organisorg of the Exhibition have recently 
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epee & commission to examine, in the first place, 
the financial part of the undertaking, and to report on 
the most suitable site to be adopted. This class of 
industrial und artistic demonstration is rarely success 
ful so far as actual profits on outlay are concerned, 
The Fisheries Exhibition of last year and the Health 
Exhibition at South Kensington this yeur, were notable 
exceptions, But the advantages usually resulting are of 
a special order, in which the accountant’s formula of 
debit and creditdocs not enter, The Paris Exhibition 
of 1878 wasa striking proof of this, The definitive tinan- 
cial statement of this enterprise was submitted to the 
Chamber of Deputies only a few days ago, with the 
melancholy result that the receipts fell short of the ex- 
penditure by 31,000,000 franca. The necessity of re- 
moving the buildings in which it had been held, in 
order to restore the Champ de Mars to its original 
uses, helped certainly to swell this doficit. It is 
evidently illogical to build and to destroy in order 
to rebuild and destroy again. Kut logic does not 
pen the world, Many persons urge that the new 
‘emple of Industry shall be placed on the extensive 
area Where the first Federation war accomplished, and 
where, since that time, peaceful demonstrations and 
military displays have succeeded one another almost 
continuously, Probably the experience of the past will 
be of little purpose, and we shall again nee ae 
pear there in a few years, buildings which will be 
erected at an expense of millions of francs, Certainly 
the site has much to recommend it—proximity to the 
centre of Paris, exsy means of communication by the 
strouts and by the Suine, to say nothing of the advantage 
invaluable in the eyes of the Municipal Council, that it 
lies within the limita of the Octroi. On the other 
hand, such buildings must perforce be temporary, 
whilst one great object of the Mxhibition is tu be per. 
manent, ant to serve ag & monument reared to labour, 
und to serve asa link between the present and the past. 
All the propositions for an Exhibition in the city are 
open to the sume objection; and not the least fault 
would be that for some years the Parisian population, 
80 ill-provided with breathing space and gurdens, would 
he deprived of one such area which it could ill afford, 
Paris is stifling within ites girdle of fortification, and 
under ita lofty tenement houses, For this reason nt 
least it would be preferable to finda more distant 
aite, for examplo at Courbevoio, where an admirable 
location exists, or in the Bois de Boulogne, which 
would readily lend its admirable framework of foliage 
to the most ambitious effects of architecture. One 
of the auxiliary udvantages of such a selection. 
would be to hasten the completion of a metro 
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Bees railway in Pariz, which would become an ab- 
solute necessity, to deal with the great increase in 
iraftic. Not being absolutely indispensable, if the }éx- 
aibition is held on the Champs de Mars, or at the 
Tuilleries, it is probable, that if either of these sites be 
selected, the work of the Metropolitan Railway will 
advance with the severeslowness that characturiacs most 
works executed under State influence. If, on the con- 
trary, the railway were an indispensable factor in the 
success of the Centenary Exhibition, it would without 
doubt be finished within five years, These few re- 
marke will serve as a commentary to the plan which 
we annex, and which is reproduced from the Le 7'empu. 

A number of preliminary projecta have been already 

‘oposed, a briet notice of which will add interest to 

is plan, and should be placed on record, Three 
_-bemes are suggested for occupying the site of the 
t of M. Mourceau, which would in- 
clude the Place du Carrousel, the Tuileries Gardens, 
and part of the Place de la Concorde, and utilise as an 
annexe the Palais de ]'Industrie. 2. The project of 
MM. Oline and Bernard, utilising the Gardens of the 
Tuileries, the Palais )’Induatrie, a part of the Quai 
d'Orsay, and of the Champs Elys¢es, the Esplanade 
of the Invalides, and the whole width of the Seine, 
covered over for the length of this esplanade, 3. The 
scheme of M. Carbon, which takes in the Tuileries 
Gardens, the Place de la Concorde and the Invalides, 
‘Three projects are offered for converting the Champ de 
Mara, 1. M. Fouguiau, which includes the Palais do 
V'Industrie, the Trocadero, the Champ de Mars, the 
rae of the Invalides, and the Quai d’Orsay. 
2. M. Pasquier, who on behalf of a land company 
would offer for a permanent National Palace the area 
situated between the Champ de Mars, the Quai de 
(frenulle, the Boulevard de Grenelle, and the Avenue 
la Motte-Piquct. 3. M.S, Ferraud, who proposes toy 
vover over the Seine from the Place de la Concorde to the 
Trocadero, and to include the Palais de Industrie, 
the Esplanade des Invalides, the Trocadero, and the 
Champs de Mars, ‘he Boisde Boulogne, which offers 
exceptional advantages for the purpose, is proposed by 
five projectors. 1. By M, A. d’Aulnay, who takes a 
site by the fortifications between bastions 55 and 50, 
and having an area of about 600 acres, 2. By M. 
Dutrou who wishes to place the Mxhibition between 
the racecourse and the lake. 3. By M. Jolibois, who 
would take 360 acres at Longchamps. 4. By M. 
Vserger, for the fields at Bayatelle and the Le de 
Puteaux on the Seine. 6. By M. Colibert, a scheme 
similar to the preceding one, less the Ie de Puteaux. 
Two projects are for Issy, one by MM. Naud and 
(io,, und the second by M. de Saint-Rend; the site of 
these is indicated on the plan. ‘The Municipal Council 
of Saint Cloud suggest the land fucing the river be- 
tween Saint Cloud and Suresnes, opposite the Bois 
de Boulogne. lor Courbevoie there are two proposals : 
1 By M, Devie; and 2. By MM. Maillart, Norbert, 
and Torbel, Both these refer to the great plateau of 
Courbevoie beyond the avenue of the Chumps Elyscées, 
and of the Grande-Armée, The buildings, it is suy- 
gested, would bo permanent and be converted into 
aw Paris Crystal Palace, MM. Drevet and Blondin, 
who propose Neuilly and Levallois-Perret, would ap- 
pear to seek a permancut development of the French 
metropolis in the direction of the large and almost 
vnoceupied lands in this diatrict, and would wish that 
the Exhibition should be made # permanent monument, 
At Asnitres, Gennevillicrs, ost, Denis and Saent-Ouen, 
MM. Bernard and Joly propose to acquire about 250 
acres in this favourite suburb, and, finally, M. Flamant 
advocates utilising the Parc Daumesnil, the Buis de 
Vincennes, and a part of the adjoining country, The 
foregoing indications are suthcicnt to show that the 
greut Centenary Mxhibition of 1889 is to be carried out 
on a Beale of magnificence which will throw in the 
shade all its predecessors, 





THe Darning.—The locking of the Darhng, so as to 
mike the stream navigable all the year round, has been 
talked of for many years past, but it is only recently that 
the scheme has been put definitely before the South Aus- 
traliun public. Tho River Darling Navigation Company, 
which hus been initiated at Wilearnia, is represented by 
Mr, T. W. Chumbers, and that gentleman has mady 
several statements to influential meetings of merchants 
and others in Adolaide, The advantages of the schome 
are undvubted, although the cost, 310,000/,, seems heavy, 





STREL RAILS IN THE Unirep StatKs.—The productive 
capacity of the steol ruil mills of the United States is 
about 3,600,000 tonsa per annum, About 600,000 tons went 
inte new lines last your, und the amount used as rov- 
newals, new second track, und siding, is estimated as 
650,000 tons, or 4,42 per cont. of the total amount of rails 
intrack, ‘This rate ix equivalent to w renewal of the lines 
once In 18.4 years. At the end of 18k8, a little more than 
half the track of the United States was iron, The con- 
sumption of raile for maintenance rau down from 10.30 
per cent, in 1872, when steel rails were fi at used, to 5.98 
per cent, in 1877 ; then rose again to 11.16 per cent. in 
1881, and recoded again to 5.42 per cont. in 1883, The 
production of «teel rails incroused from 83,891 tons in 
1872 $0 1,304,393 tons in *°°" 
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LUBRICATING OILS. 
Measurements of Friction of Lubricating Oils.* 
Ry C. J. H. Woonvnvry, Boston, Mass, 

At the mecting of this society held in Novomber, 1880, 
the writer presented & paper under this same title, giving 
tho comparative results of rome measurements of friction 
upon a variety of lubricating oilk, submitted to a somoe- 
what narrow range of conditions, On this occasion it in 
proposed to treat the subject from a different, but perhaps 
equally practical, pam of view, and limit the subject to 
the oxamiuation of a single lubricant under a wide range 
of investigation. 

In the course of some work on this subject for the 
Factory Mutual Insurance Companies, it became a matter 
of importance to know the coefficient of friction of a 
lubricant at a series of temperatures and pressures, These 
measurements were made upon another machine designed 
by the writer, similar in principle, but differing from the 
one used in the previous experiments in its general con- 
struction. The earlier machine was made for the specific 


of ang indle oils, and fulfilled cunditi 
high speeds and li 


ous 
| 
but was unsuited for work with heavy press 

bearing where the friction was measured. A 
standard brand of mineral oi], free from admixture of any 
animal oil, was selected for these experimenta, because 
previous experience had shown that it waa more uniform 
than any other lubricating oil, and duplicate samples could 

he obtained when desired. <A teat of this oil showed : 


Flash ... ». 842 deg. Fahr. 
Fire .., re ie ete , 410 ‘i 
Kvaporation by exposure to 140 deg. 


Fahy, for twelve hours... ee 
Spocitic gravity . .888 


The operation of the machine is based on the principle 

of measuring the friction between two annular discs, and 
the whole designad for the purpose of observing this with 
precision, 
. The machine, shown in perspective in Fig. 1 and in 
elevations in Figs, 2 and 3, consists of a cast-iron frame 
in the form of an arch, with u brace at the rear, and 
further atiffened with transverse wobs arranged to present 
the utmost rigidity against the satrosses liable to be applied 
to the machine. 

The lower disc is secured upon the top of an upright 
shaft, its top being an annulus, ground toa true plane 
surface, Upon this resta the upper diac which ia in the 
form of a hollow ring 
of very hard composition, cast in one piece. The bottom 
of this dine is scraped to a true plane surface, so that the 
contact between these two discs in uniform. 

A. partition divides the interior of the hollow ring form- 
ing the upper dixc, so that water can be introduced through 
the connecting tubes to contro] the temperature of the 
disos, and in aomoe instanoes it is desired to use the water 
ns nv madium tu retain the heat of friction, The sides and 
top of the upper disc are surrounded by a cane made of 
hard rubber, and the space filled with eider-down. 

In sh baddontltbel ices Water ik abetted usod to reduce 
the temperature of the dises to nearly the freezing point 
of water, and thon the friction ix noted at cach degree of 
the rida In temporature due to the heat of friction, 

A tube of thin copper, closed at the bottom, reaches 
through to the bottom of the dire, and a thertnometer 
with its bulb placed within this tube indicates the tem- 
perature of the frictional surface. A tube leading through 
the upper disc conducts the Inbricant under trial to the 
recess in the middle of the lower dise. The uppor end of 
thin tube, being of glass, indicates the supply and rate of 
feeding of the oil, As the friction of a journal depends 
quite largely upon the method of lubrication, uniformity 
in the manner of supply is of the utmost importance, 

Ovor the upper diac, a yoke with four arms resty upon 
four colutina which extend through the upper diac to the 
middle of the frictional aurfacea; these columns being cast 
axa portion of the dire, In the cantre of thir yoko is a 
holo with hemispherical bottom. The lower ond of the 
es spindle is round, and fitting into this hole makes a 
ball and socket joint. Thia construction transmits the 
strens due to the weight applied upon the spindle to four 
points in the middlo ling of the frictional muetaces and the 
Ktrains duce to excensive loads will not distort the discs #0 
an to interfore with the uniformity of the thickness of tho 
tilm of oi] betwoon the surfaces; while the bull and socket 
joint allows the surfaces to meet without any cramp or 
binding due to imperfection or wear which would prevent 
the surfaces from revolving in a true plane. 

The vxea of the upper and Jowor apindle do not coincide, 
but are on parallel linos about one-eighth of an inch from 
each other. This preventa the surfucer from woaring in 
rings, bacause the same pointe are not continuously brought 
in contact with oach other, 

A. slight countersink in the top of tho upper rpindle re- 
ceives the centre point in the middle of a beam which sus- 
tains the weighted platform beneath the table. The weight 
pressing the dlines toyether is thus oxerted along the axis of 
the upper apindle. 

\t has been found that it is ossential to obtain the pren- 
sure by the direct application of weight, for any plan of 
naing Weighted levers or aprings upon a disc requires the 
nao of un additional point of support whose friction intro- 
duces an error which cannot be measured. 

The uppor dise with ita load muat be free to turn slightly 
in the easiest possible mannor with slight changus in the 
friction, The tse of knife edges to support the upper 
spindle was out of the question, because it niuat be sus- 
tained in all directions, 

Justead of holding it in ordinary journals, the frietion of 
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motion was auhatituted for the friction of repose, by piece 
two pulleys whose arbors ware long sleeves, at the two 
points of support, and running the spindle throngh the 
middle of these pulleys, The torsional effect due to tho 
friction of the pulleys against the spindle was nullified by 
revolving them in reverse directions, so that tho friction 
of motion due to one thouksand revolutions per minute wak 
substituted for the grouter friction of repose, The friction 
of the two pulleys is so nearly in equilibrium that the 
apindle could be sustained on a smooth surface, without 
thre friction of one ule axcuading the other enough to 
turn the upper apindle ; that is, the frictional couplos at 
the supports neutralised each other. 

At the left of the machine, a counter records the number 
of revolutions made during any given time. A lever atthe 
top controls a small friction clutch in order to stop or 
start the counter at any time during an experiment. 

Under certain conditions, the friction varios ao rapidly 
that the dynamometer measuring it must be inatantaneoun 
and automatic in its action. 

The dynamometer shown on the right hand of the ma- 


of | chine consista of a mechaniam of ents and pinions 
‘for multiplying the deflection of a bar, and indicating 


‘the stresy semeery to uce such d ,» by. the 
position of the hand on R dey An arm, which ends in 
the arc of a circle, projects from the lower surface of the 
upper disc, and is connected to the dynamometer with a 
flexible brass tape. When the machine is in o ion, 
the lower disc is revolved, and tends to carry the upper 
disc around with it, by a force equal to the friction due to 
the lubricant between the discs. 

The frictional resistance is obtained from the dynamo- 
meter by the Eeincinie of couples of equal moments, The 
reading on the dynamometer indicates the force of a 
couple whose arm is the length of the lever projecting 
from the upper diso, and this couple is opposed by a 
couple of equal moment, of which the dimensions of the 
frictional surface form the data for computing the arm, 
and tho frictional resistance of the lubricant is the un- 
known quantity. 

When the friction is ton great for the dynamometer a 

air of compound levers reduces the stress upon the steal 
hae in the dynamometer to one-fifth that of tho whole 
pull of the frictional component, so that the capacity of 
the dynamometer js five times the amount marked upon 
the dial. The resistances at higher pressures are av much 
loss than was anticipated that It has not been necessary 
thua far to use these reducing levers, 

The coefficient of friction is deduced from the data of 
observation in the following manner ; 
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P= Weight on aise, pounds, 
R= Outer radius of frictional contact, feet, 
e=Innor ‘ ‘< ‘“ 
p— Radius of any infinitesimal ring or bund of the fric- 
tional surface, feet. 
N=Numboer of revolutions per minute, 
W = Reading on dynamometer, pounds, 
= Length of ann on upper dine, feet. 
@- Cootlicient of friction. 


Suppore that the annular surfaces of the dixe be divided 
into an infinite nymber of elementary areas by equidistant 
cireles and radial Jines, then will 
Width of band 


Angle batweon two suc- 
cessive radial jines 


Length of are between 
two radii 


=d)) * e 6 ‘ (1) 


(2) 


(3) 
(4) 
(f) 


(6) 
(7) 


zi , , : 


~pdé, : ‘ : ‘ 
Elementary aroa =pidpdd , ; ‘ : 
Area of annulus =m (R2—7°) : : 
Pressure per unit of a 

aren 9 (Ri- 2 ‘ 
Pressure on elementary P pdpda 

areu mw (Re r°) . . : 
Friction on olomentary _ @ P pdp da 

UPON “a (RY - 12) 
Mowmont of friction on _ 97 T p? dp dé 


(3) 


elammentury area mw (R! 43) : : (9) 
ap re i R f{'r 
ee on mie fiee « 2) ‘ Si dp dt (10) 
ae _ are? pe Un 
Integrating T (Tt? -. ) 1 3 f , (11) 
Substituting the limits = : . woee . » (12) 
Work of friction per _— 4o¢7 PN(R#-7"') (19 
minute ~ 3(RI=4") 3) 
Resistance of the dyna- 
mometer =2riWwN ‘ (14) 
The friction equals the resistance, hence 
4pornPN(R'-r') _ y 
 O(RE= 8) 27IWN . , (1%) 
8 2 92 


(2 (RI 7 ) : : . 


This is not in @ form convenient for continual use, and 
ia susceptible of much simplification, if the proper dimen- 
sions are used for the various parts in connection with the 
frictional surfaces, and the dynamometer arm. It is also 
important for the sake of simplicity that the length of the 
line of mean area of tho disc be 1 ft., ao that the number 
of revolutions per minute is equivalont to the frictional 
velocity in fest per minute. For convenience, it was de- 
sirable that the area of the discs be 10 aquare inches, 





ASO te AT 


[Dec. 5, 1884. 


nero rece nematic 
wee. YO 


lf c=radius of circle whose ciroumferance is 12in,, then 
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2re=al12, ‘ : ; (17) 
_ 12 oe 
er =n 6 ft C18) 
Area within this circumference, 
mw c?=11.40 aquare inches —. (19) 


If this circumference divide the annulus of 10 square 
inches area into two equal parts, then the outer rim of 
the annulus will circumseribe an aron of 11.46) 5=16.46 
square inchos, Tho radii corresponding to these circles 


aré 
R= ay A. 2,089 in, =.1907ft.  . (20) 
r=y / & 51,484in, = 1195 ft. (21) 
R*~ ra = 0221 ft,; R?—ro = 00893 ft, » (22) 
Substituting hese values in equation (16) 
' @ =a ae ) , (28) 


This equation oan be made still more.wimple if the 
length of the arm (is of auch ieneth the 7 


at 
2W oa 
P= oe e ° ° ’ (24) 


Substituting this value of - in equation (28), we have 
L = .8150 ft. = .8787 in, 


Generally the weight on the disos is referred to in 
pounds to the square inch, then 
W 
Pp zr ip . . . r) 
Tf the reducing levers which have been referred to are 
ured, the reading on the dynamometer is one-fifth of the 
pull on the arm, and when the machine is used with this 
attachment Ww 


p 


The blank used in taking notes of the observations made 
upon the work with the machine is shown in Table II1. 

After the temperature of tho dises has been reduced b 
& current of ice water, the circulation of the water 1s 
stupped, the machine atarted, and the reading of the 
dynamometer noted at cach degree of temperature. 

Ax the machine is penerally used without the compound 
levers, the column of cvofticient of friction is obtained by 
dividing the dynamometur reading by five times the pros 
Rure in pounds por square inch. 

Table I. contuins the record of the dynamometer 
readings, and shows the resistance of friction of o pa- 
raftin oil tested in the machine, at a xories of pressures 
of 11t, to 40 Tb. per square inch, and temperatures from 
40 dog. to 100 deg, ahr. Readings were noted at each 
degres, but « tabulation of the frietion at every fifth 
degree answers all required purposos, 

‘he results are clearor expressed by the diagram, which 
shows in a graphical manner the relations of these 
rie aan to each other within the limits of the data 

“ig, 4), 

Aus the temperature riser, the increasing Huidity of the 
oil diminishes the friction within the limita of fray lubri- 
cution, 

It is also seen that the resistance does not increase 
proportionately with the pressure, nor at a uniform rate. 

‘he lubricant, while separating the surfaces of a journal, 
and protecting them aia injury, alxo introduces the 
resistance of its own cohesion: and at amall prossures the 
film of oil is thicker and the rosistance due to viscosity of 
the oil exceeds that at high pressures, when a smaller 
amount of oi) lies botween the surfaces, 

A filin of the Jubricant adheres to each of the frictional 
surfaces, and that portion which lios between theses two 
filma is pulled in one direction upon one side, and in the 
other direction upon the other side, and as a resultant, the 
movement of thia centre Jayer ik a rolling motion, whose 
rate of progression varios with the diffurence between tho 
adhesion of oi] between the two frictional surfuces, 

Nearly five years ago I atated,* as a result of some early 
work on this subject, that “ friction oxists at tho aurface 
of the two discs between the film of oil acting as a 
washer and the particles of oil partially imbedded within 
the porer of the metal,” and the result of all anbseqnent 
invextization has tended to confirm this view of the 
ae 

uble TT. shows tho coefiiciont of friction as computed 
from the firat tuble of rosistances by the formula praviously 
given, 


(25) 


? (26) 


9) = coefficiont of friction. 
=resiatance of friction a8 shown by dynamometer, 
in pounds. 
p= pressure upon frictional surfaces in pounds per 
aquare inch. 


It does not neem feasible to deduce a formula which will 
meot the limitations of this table ; and if such an equa- 
tion were given, it could serve no practical use either in 
practice or theory, because it would bo bound to these 
specific results, and unsuited for application elxewhore ; 
but from these results one can observe certain generalities 
capable of wide application. 

t will be observed that, in a general way, the co- 








* Transactions New England Cotton Manufacturers’ 
Association, Fifteenth Annual Mecting, p. 61, 
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THE MEASUREMENT OF FRICTION OF LUBRICATING OILS. 
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efficient of friction diminishes inversely with the pressure, 
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Tt is almost sees aaserted to be a general prin- | Accepted to bea constant ratio; but when lubricating 


and directly witlt the fluidity of the vil, as indicated hy ciple that the cvefficient of friction is independent of the © medium is interposed, then the frictional relation between 


the temperature ; and that t 
diminiahes with the increase of preasure, ‘The reason for 
this is that the resistance due to the viscosity of oil is 


pressure, regardless alike of the actual facts in the matter, these three substances becomes variable according to the 
e rate of these difforencer and of tho limitations of Morin’s Exporiments,* which effect of tem “rature, pressure, and velocity upon the 
form the common source of authority on the subject. lubricant, and 


the problem bears certain analogies to 


ater at low than at high temperature, and that with The coefficient of friction between any two solids ix those of hydrodynamics relative tu the efflux of a fluid 


reaaures the film of oil is actually thinner, besides ~ 





coeaee through a narrow orifice. Whon the prossurea are great, 


eavier * Nouvelles Experiences sur le Frottoment, Faites i these variables form such a small ratio to the whole fric 
pele relatively am aller in prope Se ba: Metzen, 1831. Par Arthur Morin, Capitaine d’ 'Artillorie, tional rosistance that they cscape observation unless the 


cants is much less at high than at low pressure during ag eann ey ees : 


continuous lubrication, although the differences in regar 


measurements of friction are taken in an accurate manner. 
1832. 103 pp.,4to, Plates. If the lubricant is not used, the variables disappear 


tu endurance are more widely marked at high pressure, Troisitme Mémoire, 1833, 142 pp., 4to, Plates. altogether, and then the coefficient of friction becomes 
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TABLE T.—Resmrancs ov Frietion or A Pararein Orn at A Ve wocrry or 300 rr, pre MUNutR. 
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circumstances, the film of oi] must be thick enough to kee 
the surfaces of a journal from actual metallic contact. Jn 
the severe work of heavy pressure w viscous oil must be 
used in order to retain its place upon the bearing surfaces 
in sufficient thickness tu protect the inequalities upon the 
journal from colliding, ti some places, it has been found 
that tho use of an extromely thin oil resulted in a diminun- 
tion of the friction of the machines at the expensu of more 
rapid wear of the journals, Such result® are not apt to 
occur upon journals of light pressure, such as spindles, 
where a thin oil is used with good judgment, 


TABLE ITT.—Boston Manufacturers Mutual Fire Ingu- 
rance Company, March 12, 1883. 


Frictional Tests of No, 58 Unknown Mineral Oil. 





Tomp, Disc. Tees in | Duration of or enen a Nas 
' ‘y eyinming .. od ‘ (nding .. 910,882 
ae ». vom J Eudiny.. .. 60 Counter t Rep inning 004,162 
. ( Reyinning .. 2) Total revolutions bZ20 
Time . { Ending.. .,10.81> Rov. per minute » ong 


"* ¢ Beginning ..10.10 | Feet ga? 7h 
Pressure on Frictional Surfaces 33 tb, per Square Inch. 
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& re TEMPERATURES. 
£ roe age So Popes ee aces 
: E deg. ; dey, dog. | dey, dow. | deg, | dow. doy, dex. dey. § deg, dex. | deg. 
an; 40 | 45 WW | BS “0 eh | 70 7 gu sh} aw) oo = | 100 
\ nae hes en ieee ee _ Seen onan 
RR&SISTANCK OF FRICTION, 
1 2.69 ; 280 ; 218 ) 1.01 1.70 1.51 L341 11 | 1,06 Mh | BOTH OH) 
2 | 2m | ger | ase | gos | ree: aes | ino | abs | 12d 1.0» ‘a ao | fyo 
¥ 8.16) 2878 | Yap | 2s | 200) (10) (DBZ 147) Lae 12000; (110 AM) AH) 
4 84) 295 | 2a , Bad | Ble | Lane 1740) Lo | 14% 138 0) 121 1 0) 
i} BH | 8.08 2.76 2.48 22h 2.04 1.85) 1.00 | 1,66 1,48 L830 14 lov 
s 8.65 820 | Zee | 26l | 286 21h °° L8G | 172) Lh ft 1.89 Les 1,17 
7 | 870 ) X82 | 400 | BTL | a4? Bub | BOG | Leh 174 1610 | 1.48 1.86 1.46 
& | Bm | 343 | $10 wnt | 257 aad ° 216 | Lop | oss 1.60 1563 1.45 134 
9 4.08 | 256 | 392 0 Bor | Bar 84h 2260 | 207 |) 1.02 178) | 1.65 1.6% 1gz 
10 4.18 | 30S § 88h) OB | 2877 2.64 | 284 217 | 2,01 186 0|CsOd; TS ley | Lb 
no | 430) 379 | waa ¢ Bad ) as 30h) 24h) Beh | BH 19500/ 1.83 170 160 
12 4.41 aap | ooh | 32h | 20H 87) | kod | 8b QD | 204 1,1 1780) L868 
13 4.62 | 4.00 | 3.45 9 ABH | 308 Bab | BOS | Bad RUF 218 | 140 1. 173 
| 4.64 | 410 | 87) ' Kat | BIO 203 | 272 | gs3 | ge | Yee Y. 104 Ust 
16 4.75 4,21 3.84 3.66 | $26 3.08 ° 2KO ° 261 > 244 2.20 2.15 2.01 1,88 
16 4.85 °° 4.82 | 39h | 3.66 3860 8.12, 290 | 2.70 2.83 2,86 2.238 2.00  ) 10h 
17 4.95 ' 442 | 4.00 37h | 840. 3.21 3.00) 270 2.02 2.465 281 . 817 | 204 
18 p08 | 4.54 4.16 BB 366 $80 8,08 . 28D 2,71 2.4 2,40 Matty 2,12 
19 18 4.03 4,26 3.5% 3.65 $40 ° 3.18 | 2.08 2.80 2.4 2.42 2,38 2.21 
20 hes °° 4.73 | 48h | 4,08 n7h («8.400 B87 | B07 2.38 “73 2,A7 2.41 9,27 
v1 686 | 484 | 446 5 48 | SW | 8.50 BNE ; BMG | Bt 0, gut v5 v4t) 2,85 
¥2 5.46 | 4,04 4.86 °° 4.28 | 8.04 B68 86h | B26 | 807 2.1) v.73 2.57 B.4u 
23 6.68 | 6.06 | 4.68 § 4.9% | 4.0% 3.76 4,54 8.33 8.45 2.97 281 , 2.04 40 
24 6.05 | 618 | 4,74 | 4.41 4,10 ° B.S $0y 8.4 | 3,23 8.060 | 28) 5 272 4,00 
25 6.76 | 622 | 483 | 450 | 4.19 8.93 | 8.70 | 84H | 8.81 8.13 | 20h 0,79 2,068 
26 5.83 | 6.31 4,92 | 4.58 | 626, 4,01 B78 | SbF BR 8,21 3,08 B80) 2.71 
” bos | fal h.0l 4.07 43h 864.00 | 886 | 3,65 8.4 3.29 BAL, 294 2,78 
on 6.03 | 5.60 | 620 | 4.78 | 448 9 4.18 | 8.96 | B78 | Bid 3.360 3.18 4.02 2,85 
2 6.10 | 650 6.19 | 484 | 464 $46 | 402 | SBE | 3.62 8.44 8.26 8.00 2.02 
90 6.1 | 8,67 6.26 | 4.0% | 4.61 , 483 | 410 ) 388) 8.60 8.51 8.34 | 8,16 2.00 
31 6.26 | 6.75 | 88h | 6.0L 4.69 | 441 4.16 | 8.05 8.76 8.88 840 | 3.23 8.06 
32 6.85 | 5.88 | 648 | 6.00 | 477 | 4.40 | 4.24 | 4,06 8.84 8.65 8.46 = 8,20 8,12 
38 | 643 | 5.01 | 5.82 | 516 | 485 | 4.57 | 4.83 | 4.11 | 8.Dt 3.72 $.54 | 8.85 3,18 
34 6.560 | 6.00 | 5.60 | 6.25 | 493 | 4.65 | 4.41 4,19 3.99 8.80 8.61 8.48 8.04 
35 6.58 608 : 5.82 5.01 4.78 4.48 4.26 4,05 3.86 3,68 8.50 3,32 
86 6.66 6.16 6.76 6.40 5.00 4.81 ° 4.57 4.84 4.18 8.98 8.76 8.56 8.88 
87 678 | 6.92 | B88 | 640 | B17 | 488 | 664 | 441 421 4.01 8.82 8.68 8.45 
» 6,88 6.89 6,00 6.66 6.34 6.04 4.79 4.66 4.35 4.16 8.06 { 8.76 $.57 
40 6.97 | 640 | 606 | 6.73 | 5.41 | 6.12 | 4.86 | 4,68 4.42 4.21 4,02 | 3.82 8.62 
TABLE II.—Coxrrricient or Friction OF A PARAFFIN OIL AT A VELocrty oF 300 rt. per MINnvTE, 
f:| re TEMPERATURES. 
‘ ey: eee ae Bie ha a . 7 
£ | 
dey. deg. doy. deg. doy dey, deg, deg. deg, deg. deg. deg. deg, 
: Be 10 | an | to 5B ri 66 70 «| 80 Bb 20 96 106 
| ~- 
CORFFICIENT 
1 A880 | 4760 | .4260 | 8820 , 2400 | 2020 | BRO | 2880 2120 .1900 1700 . 1500 .1380 
¥ 2000 | 2610 | .2820 | .2080 ‘1860 | .1660 | .100 | .1840 .1210 1090 OHM) 080) 08) 
3 | .2107 | isha | .1660 | 1487 | W188 | 61200 | 108) | .0PHO .0880 £0800 0788 OG7H 0800) 
4 1670 | 1405 | .1810 | 01776 | 21080 | .0860 | ,0870 | .0795 .072h OHS 0605 0550 495 
h 1400. 1982 | 1104 | 0088 0900 «| .ONIK | 0740 | ,0876 0820 0592 .OR20 “O47 | 04365 
ti 1217) | 10867) | .OWO | «OSTO) | 00787) | 0717 | O58 | 097 0640 0608 0463 0427 .O880 
7 10890 =. ~.0840 0847 0774 OTS 0648 | OSS 040 0497 .0460 0428 38S 0860 
8 078 | O86 | OTTH | 0705 42 | .0685 | 0640 | .0408 O85 0423 0880 859 O88 
9 0000 | O7AL |) «0785 «| 0651 | 0508 | Oh44t | 0600) | 0480 042 0308 = .0867 0340, 0816 
10 | 0838 | (O7S2 | 0800 | 0608 © .ORRS | 0808 | 046K | MEE | 0402 0872 | 084 0324 = .Ug0e 
11 0782 | 0687 | 06d | 0571 ORZE | 0482 | 0445 | 0411 0884 856 | 0880 O11 = 0288 
12 073) °° .OW88) | JOHN! | LOM 4b | LOS8RK | 10483) | 0390 JO885 | 0840 0) OS1h O27 | 0277 
PH} o8en | obi | .0f6L | 061% | 0474 | 0487) | 0408 | 08TH 0840 £0828 0804) 0285 = 0206 
la 0068 | 0686 | .O588 | 0401  ,0dh7 | 0410 | .OuKp | .0861 0887 0317, ,08H6 O26 0251? 
16 OOK | ORT OLS OATh 0486 0408 9378 0841) O82h -O804 0280 (08 | 867 
16 0608 | 0540 | 0404 | 0455 0420 | .0RK0 | ORB [OR 0816 02h =| UR78 0201 0244 
17 0682 | .OKYO | 0477) | 0441 0407 | 087K | OBA | OS .0808 0280 O72 Ovi | 0240 
18 Oh64 | 0804 | 0462 | 0426 0808 | «08 | 0849 | 082! 0801 Ouse =| 0204 0260 Out 
19 Ondh | 0487 | 0448 | O41) | 0884 | O8hB | L088) | ORT4 0208 0278 | OBA O24 0232 
20 “0098 | M478 | O48H | O40 | ORTH O40 .0327 | .0307 O28) 0273 10257 024] OD 
01 ' O10 | 0460 | 0424 | 0304 = 0864 | .0Ud2 | 08ND | ORNL | .OUH4 .0268 0262 0288 | ,0u24 
De 0496 | .O480 | 10414) | WORKS) .OBHR | 0884 0814 | OUR 0280 0204 O88 0384 0220 
28 0488 0489 0404 ORT 4 0850 . .0887 | .0808 £0200 | 0074 258 AR44 0280 | 0216 
ud 047 0436 0806 OREN | 0842 | 0820 O302 LOOKS 0260 Q2ad 24k 0226 O13 
25 | 0460 | 041d | 0886 | 0X60 | O8KH O14 | 0206 | ONT | 0264 0250 0286 Wag 210 
ati 0448 | 010K | 0878 | .0352 | 0828 0808 | 000 | 0274 0200 O24 eH 221 02088 
hy | "0489 =: «6.0400 .0370 3844 | 0329 0802 O86 OL70) 266 1 244 '  ,Q2g0 .0218 2045 
28 0430 | one | loxea | los4o) | loste | coos | cowwe | 0206 O2hY 0240 0228 O21) 0204 
on 042) | 0886 | .OSKS | 0884 | 0818 | OWN | OBTT | .Ouns 0450 | 0887 0225 21% =| 080T 
30 0413 | 0878 | 0852 | 032K | O07 | .0N80) | .0273) | .u2nD 0246 0284 222 0210) 0199 
31 .0404 | 087 0347 | ong | .0804 | .ogkd | .ovbs | .0uDh 243 0281 0219 A208 | 0107 
82 0807) | 0864) | .0880) | .onte | 0208 «| 9282) | 02H | .OBRe 0240 0228 0216 0205 01h 
os 0800 | .O8h8 | ORB | .ORTE | ‘ond 1 0207 0262 | 0240 0237 0220 0214 208 OLS 
34 ous? =| .O863 | .0880 | .0300 | .o2N0 | 02rd | .02t0 | 0246 20.1 224 0218 0202 0191 
85 LO876 | 0847 | 0826 | 0804 | OYK6 | 0270 | .0256 | .024 ORR L ,0220 OZ10 0200 0190 
36 .0870) | 042 | 0820 | 0300 | 028d | NUGT | ONSE | .ONd4 Ova | 0218 .0208 0108 0188 
x7 0364 | 0886 | 08TH | .OBNF | O2TA | 0264 | 02h) 0280 028 | 817 0206 1A V18U 
38 O8h8 | .O882 | .0812 | .0203 | .0276 | 0202 | .O8dk | 028A 0226 | .OOTh 0205 195 0185 
3 | 0858 0828 .0308 0200 N74) 0858 O46 0234 QS 218 | 0208 OLN 0188 
40 | 0840 | 0383 | 0308 | O28) | 0271. 0256 | .02dd | .0282 O21 z1i 0201 0191 0181 
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reduced to a constant ratio. 


This latter clans of friction 
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is rarely considered, except for tho friction of repose, in 
matters porate to the stability of structures ; while 


the problems of mediate friction euter into the operation | 


of the moving parts of every machine, -_ 

This is not the place to enter into a criticism of the 
work of Morin, but it should be observed that his inveastiga- 
tions were devoted to measurements of a sled upon tracts 
in the interests of the Ordnance Corps; and although 
he nade some experiments upon friction of oiled hearings, 
they were net subjected to the frictional conditions of 
lubricated journals under conditions analogous to those in 
machinen, ms 

In a letter* written March 15, 1879, Gen. A. Morin said 
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“« ‘Transactions Institution Mechanical Engineers of 
(ireat Britain. 1883. p. 666. 


[Translation], ‘‘ The results furnished by my experiments 
ax tu the relations between pressure, surface, and speed, 
on the one hand, and sliding friction on the other, have 
siways been regarded by myself, nut as mathematics! 
laws, but as close approximations to the truth within the 
' limita of the data of the exporimenta themselves,” 
Considerations of safety have fixed the minimum limit 
_of the flashing point of o lubricating oi] at 800 deg. Fahr., 
with a proportion of volatile matter not exceeding five per 
vent. thrown off by exposure to 140 deg. Fahr. for twelve 
consecutive hours. With the saving clause of proper limits 
of pressure, a fluid oil offers lows frictional resistance than 
' ® Viscous one. 
: Although the data in Table IT. show that the coefficient 
of friction diminishes with the increase of fluidity, it does 
not warrant any extreme position in respect ‘to the’ use 
. of thin oils, except for light pressures, because, under all 








e ca 3 | s | § | S | o 8 % 
E\/Eleg | 818 les 2° 8 oe 
2/6 |é6s | @i6!8&2 8@ #. $s 
y : ee | gag] ei] 23) & & | BF 
g £ er ei 9g && 
Y boa aa! 8 & CT) i, & 
f= =) Be | oC | & a 
$b 8,00 .0485 64 4,830 { ps re of) 
86 | «7.00 Gh |} 4.76) .0258 | 94 | 5,80! 
87 | 6.65 6g | 4.70 9 | 610 03870 
BS | 6.46 GF | 4.66 | 
39 | 6.80 68 | 4.60 | | 
40 | 612 | .0871 | 60 | 4.67 
41 | 6.02 70 | 4.44 ,UQ78 
4 | 690 71 | 4.80 , . 
43 | 5,82 72 «| 4.45 
44 | 8.76 73° | 4.42 
a er 0844 74 ie 
é 46 | 4.8%) .c@es 
47 §.56 76 | 4.084) 
48 | 6.49 77 «| 4a 
40 6.42 ‘| 78 4.08: 
50 5.86 | ,OB25 79 4.90 
5] 6.82 80 | 4.20; .0200 
58 6,28 81 4,87 
68 5,22 42 4.26 | 
64 | 5.17 83 | 4.86 | 
56 | 6.09 85 | 681 0261 
57 | 5.06 BO] 4a) | 
68 | 5.08 87 | 4.61 
59 | 4.90 88 | 4.62 
60 4.05 | .0800 if] relay 
61 | 4.01 90 | 4.001 .og07 
62 | 4.88 1 | 6.06. 
OY | 4,84 92 5.28 | 
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Table JII. ehows the record of a test of a very limpid 
mineral oil which reached, in the frictional machine, its 
limit of lubrication at 82 deg. Fahrenheit under a pres- 
nure of 33 lb, to the square inch; beyond that point, the 
oil became ao fluid that the pressure reduced the thickness 
of the sheet of oil, until portions of the surfaces mot in 
actual contact, 

At lower tumperaturos the greater resistance shows a 
large coefficient of friction on account of the viscosity of 
the oil, while the rise in friction at higher temperatures, 
as shown in the upper part of the curve, indicater a 
resistance produced by the collision of portions of the 
discs, and the diagram illustrates a graphical representa- 
tion of the beginning of a hot bearing. 

These results have been submitted in the hope of pre- 
senting facta which will add somewhat to the means for wu 
fuller treatment of the problem of IJubrication. The 
several econumies pertaining to lubrication operate at the 
exponse of each other. An economy of oil may represent 
an extravagance in motive power; a liberal allowance of 
limpid oi] may save motive ae at the expense of the 
repair account, snd above all the final result must show 
the greatest amount of Jubrication fora dollar. Lubri- 
cants are wasted, not worn out by attrition, and it is of 
more importance to know how to uae oil, than what oil to 
use, The problem of lubrication seeks to know what 
combination of oi] casks, coal pile, and wear and tear will 
reprosent the fewest dollars; and in ite broad senee it 
cannot be solved on any experimental basis, nor settled 
by a fina) dictum from any one rource, but it will reach 
ith sulution through the practical experience of intel- 
ligent observation, aided by the resources of technical 
RClUNCE, 
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STEEL RithLs in (:ERMANY,—Krupp, of Essen, has 
taken a contract for 1400 tons of steel rails at Erfurt. 
contract price was 6/. 185, per ton, 
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ANTWERP INTERNATIONAL KXHIBITION, 1885,— The 
Lords of the Committee of Council on Education have 
received information through Her Majesty’s Principal 
Secretary of State for Foreign Affaire, that Her Majesty's 

nul at Antwerp has been appointed British Com- 
Inissioner for the International Exhibition, which ia to be 
held at Antwerp next year, and that Mr. P. L. Simmonds 
has been appointed by the Executive Council of the Ex- 
hibition at Antwerp their agont-general for Great 
Britain and Ireland. The Exhibition in question is a 
national undertaking under the immediate patron of 
His Majesty the ing of the Belgians, and of the 
Belgian (fovernment. The President of the Exhibition 
is H.R.H. the Count of Flanders and the Vice-President 
the Minister of Agriculture, Industry, and Commerce, 
The office of the agant-general is at 85, Queen Victoria- 
street, and communications from intending exhibitors 
should be addressed to him there, 





Dec. 5, 1884. ] 


“ENGINEERING” ILLUSTRATED PATENT 


RECORD. 
ComPILED RY W, LLOYD WISE. 


SELECTED ABSTRACTS OF RECENT SPECIFICATIONS PUBLISHED 
UNDER THE ACT OF 1883. 


The number of views jiven in the Specittcation Drawings ts stated 
in vach caxe after the price; where none are mentioned, the 
Specification tw not iluatrated, 

Where Inventions are communicated from abroad, tht Names, 
ce, of the Communicatora are ginen in ifalier. ; 

Copies of Specifications may be oblained at 38, Curattor-atreet, 
aj EB yates #BC., either personally, or by letter encloxing 
amount of priceaml postage, addressed to H. RRADRR LACK, King. 

The date of the advertisement of Gw acceptance of a complete ape. 
cificution ta, tn each cas, yiven after the abxtract, toilexs the 
Patent has been nealed, when the date af sealing ta given, 

Any person may atany due within teo mouths from the date af 
she advertisement af the acceptamwe af a complete specification, 
give notice atthe Patent Oftce of opposition to the grant of a 
Patent on any of the grounds mentioned in the Act. 


DYNAMO-ELECTRIC MACHINES. 


572. C. F. Cooper, Kingston-on-Thamos. Arma- 
tures of Dynamo Machines. (tid. 6 Fige.) January *. 
'L884,.—The arinature core consists of a soft, iron cylinder built up 
from 4 series of rings or sections of rings and Rupported and con- 
neated with the axis at ith ends only by non-magnetic metallic 
frames, to Which the rings are secured by boltx passing longi: 
tudinally of the armature. (Accepted October 17, 1884). 


SECONDARY ELECTRIC GENERATOR. 


1157. J. Swinburne, London, Induction Coll. [2d.] 
January 10, 1884.—The usual fron core is dispensed with, the coll 
beiny made of, say, ten fine insulated conductors wound round 
one thick insulated conductor. An ulternatingz current of high 
tension is Jed through the fine conductors in series andthe thick 
conductor ja connected to the translating dovicos, For direct 
currents a commutator driven by an electromotor In the circuit 
in employed for alternating the current whioh Is effected at each 
length of wire eo asto uvold sparking. The induced current ia 
regulated by causing any variation tv alter the speed of the motor. 
«{Aocepted November 7, 1884). 


ELECTRO-MAGNETS. 


13. W. Leffler, LonGion. Electro- eta, [2d.) 
January 1, 1884.—The armatures of the eleotro-magneta are them: 


selves permanent, or electro-magnets. and are alternately 
att and repelled according to the change of polarity in tho 
electro-magnete caused by reversing alternately the direction of 


the electric current by meana of a commutator, so that it will be 
impossible for the armatures to remain attracted when like poles 
are opposite to each other, (Accepted October 14, 1884). 


PRIMARY ELECTRIC BATTERIES. 


980, J. Enright, London. Galvanic Batteries, &c. 
[td, 4 Fiye.) January 2, 1884..—Tho electrolytic fluids aro con- 
tinuously romoved at the rato at which thoy deteriorate, fresh and 
ative flnids being supplied at the same rate. The zinc plate of the 
battery is embedded in mercury, and is perforated and corrugated 
and has its larger aurface horizontal. Tig. 1 ls a vertical section 
of @ single-fluid battery cell with a fiat plate > of zinc resting on 
the bottom of the cell a, and almost covered with mercury, The 
carbon plate ¢ is separated from tho zine plate b by paraffined 
wood d. The elements are lifted out by means of barsc. The 
cellaaro arranged in a number of tiers one wbove another, and 
with several cella in each tler connected hy short pipes. The end 
cell of each tier ia somewhat wider than the others to receive a 
ball float governing an aduiisslon valve. Above the hatteries is 
arranged a clatern contulning a solid mixture of bichromate of 
potash and suiphuric acid, tho cistern being supplied with water 
from uw main by an ordinary ball-cock, The solution is drawn from 
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the bottom of the cixtern into the upper tier of battery cells by a 
ball-cock. The outlet from the bottom tler Is governed by a valv 
controlled by tho armature of an electro-magnet, which, when the 
current is passing, is attracted and the valve opened. The main 
curront ia passed through a second electro-magnet in the circuit, 
which repels its polarised armature. As the current denreases, 
this armature returns towards its coil and completes a morcury 
contact, making the circuit to the firat-namcd magnet. In another 
arrangement, a coll of high resistance in the circuit is cauaed by 
the heat developed by tho pnesage of the current to expand air, 
and #o give motion to a meraury column and open the circuit of 
the magnet. Fig. 2 showa a scction of a two-fluid battery in which 
the carbon plate ¢ roate on the bottom of the trough a. A porous 
trough d is separated from the carbon plate by strips of woot, and 
contains sufficlent mercury to nearly cover the zine plateb. The 
cloctrolytes are bichromate of potasl or ultric acid, or a mixture 
of tho two, and dilute sulphuric acid or sulphate of zinc or soda. 
(Accepted October 31, 1884), 


718. W. P. Thompson, London. (£. EF. Senet, Paria.) 
Voltaic Batteries, {(4¢.) January 6, 1884.—The batteries 
comprise an outer om containing the acidulated water, and 
sluo a hollow cylinder of zinc within which is a porous pot con- 
taining a liquid exciter consiating of equal parts of a saturated 
aolution of sulphate of fron and potash cen alum’) and gul- 

huric acid, and four per cent of nitric acid. Oryatals of soda or 
aaa acid may also be added if desired. (Sealed October 17, 


12,374. C. Baudet, Paris. Galvanic Batteries. 
téd. 11 Figa.) Septomber ]%, 1884,—The electrodes are com: 
posed of plates of zinc and charcoal or platinum, or one sido of a 
plate of zinc may be coated with platinum. These plates are 
superposed, and are scparated by an india-rubber frame forming a 
tght Joint Inclosing a chamber between the plates containing the 
exciting liquid, each plato being pierced with one or more holes. 
The electrolyte is circulated upwards or downwards, the bottom 
or top being connented to a supply reservoir and the top or 
bottom toa waste reservoir, If two aeparate plates are employed for 
the electrodes, they aru connected bya resin or comont mixed with 
inetal fillngs or, powdered charcoal. When required to clean the 
Sragtiany aro washed with a current of water. (Accrpled Ovtober 
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SECONDARY ELECTRIC BATTERY. 
1700, EZ. P. Alexander, London, (/.L. Moisy, Paris). 
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Accumulators or Secon Batteries. (ti. 2 Mid] 
January 14, 188{.--The electrodes of the buttery are compose 

of band, strips, or ribhon« of lead cut into the form of combs and 
doubled or folded transversely on themaclves any desired num. 
her of times. Two electrodes placed with the pointe of the teath 
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facing cach other and separated by a perforated kheet of wutta- 
percha constitute an clement. The illustrations show one clement 
ota battery, the electrodes BB being placed with the points of 
the teeth facing, and each cleetrode being formed of three bands 
of lead a be folded, and with their ends brought to a single ter. 
minal (; 2 is the perforated sheet of gutta-percha, (A ecepted 
September 30, 1884). 


ELECTRIC CONDUCTORS. 


557. A. Millar, Crosshill, Renfrew, N.B. Insulated 
Wire for Coils of Electrical Apparatus. (2d.) January 
8, 1884.—-The ordinary round wires aro replaced by inaulated flat 
wires, which may be made from shoet metal or preforably from 
round wire flattened between rollers. The wiros may ve covered 
by any of the methods used In covering round wire by braiding or 
lapping threads or narrow ribbons of fibrous insulating material, 
or by the method of papenmibe deacribed in Spccification 4592 of 
1881, (Accepted Octover 31, 1884), 


=, ees ~ a ee ee ee ae C4. 7 Pigs. 
January 5, 1684..-The conductors aro supported in pipes Pte sel 
with one or more channvuls, one for each conductor, The con- 
ductora may be bare and supported by non-conductora at shoit 
distances apart. (Accepted October 31, 1884), 


1158. H. G. Baker, London. Covering the Core of 
Submarine Telegraph Cables. (47. 1 F1y.J January 10, 
1884.—The cable is covered with a plaited covering of tarred 
hemp yarn which protects the core arid eres any poasibility 
of it becoming twisted or kinked and breaking. This plating 
may be covered by one or more similar covorinius, (Sealed May 13, 


1453. A. T. Archer, Southampton. Protecting the 
Public from Broken and Falling Telegraph or 
Telephone Wires, (6d. 3 Figs.) January 15, 1844.—Ferrules 
of gutta-percha or other insulating material are flxed tightly or 
the conductors, and are connected together by straps, tice, or 
cords, 80 88 to cause them tosupport each other in the event of 
one or moro wirea breaking. (Sealed April 22, 1884). 


8754. T. J. Mortin, Woking, Surrey. Facilitating 
Communication and Electric Lighting in Railway 
Trains. ([(. 7 Pige} January 3, 1884.—A longitudinal bar 
ix auapended along both sides of the carriage by means of clamps 
earricd by the axles, These bars are connected by nicans of cross- 
bars, to which, along the centre line of the carriages, is suspended 
one or more insulated conductors. At cach end of the carriage 
the conductors pasa through tubes carried by the crossbar, the 
enda of the conductors being forced to project beyond the ends of 
the tubes bv aprings, and having avtached to them buttons, which 
ure pressed avainst corresponding buttons of the adjoining 
carriage, (Sealed Oetober 28, 1884), 


3159. W. RR. Lake, London, (i. W’. Averell, Bath, N.Y, 
S.A.) Insulating and Protecting Electric Wires or 
Conductors. [(d. 0 Fiys.| February 12, 1884.---The conduc- 
tors are insulated in concrete consisting of silicious material, 
asphaltum and petroleum residuum. A ditch is first dup, a foun- 
dation of hydraulic concrete laid in the bottom, and a layer_of 
the insulating conercte is tamped and rammed whilst hot. The 
conductors are Juid on the base so prepared and a second Jayer of 
concrete placed on them, and ia rammed and tamped, and other 
conductors are placed upon the layer, und are insulated in like 
manner, (Sealed May 16, 1884), 


4346, W. R. Lake, London. (7.5. Leigh, Philadelphia, 
U.S.A.) Ineaulating Materials or Compounds for 
Electrical Conductors. ([2/.) March 4, les4.—One pound 
of common brown soap and one and a quartor pound of alum are 
vach dissolved in two yallons of hot water and mixed together, the 
flocculent maas formed heing dried und!dissolved in benzing, turpen- 
tine, or gasoline. One pound of soap is employed to one gallon of 
the xolvent and one allan of boiled lineved oil and half a yallon of 
copal varnish added. White oxide of xine or white lead may be 
employed to thicken the mixture. (Sealed June 10, 1884). 


ELECTRIC ARC LAMPS, 


898. J. Brockie, London. Arc Lamps, [6:/. 3 Figs.) 
January 7, 1884.—-A star wheel which revulvea as the carbons ap- 
proach one another is controlled by a regulating magnet wound in 
revorac directions {na shunt circuit: across the urv, the detent en- 
gavin with the star wheel making electrical contact with the 
wheel where the winding begins in the reverse direction, so that 
one coll ia short-circuit wh the contact of any arm of the 
star wheel. When the detent ia claarod of the whecl, the coil 
being in viroult tends to reverse the muagnetiam and wo allow the 
armature to fall and etop tho star wheel. A resistance coi] may 
be arranged to be cut-out of the star wheel Inatead of the reverse 
coil, and may be arranged to cut off the lamp should the arc be- 
come abnormally est Inn modification anu anchor ipod heen 
is employed, ao that the star wheel can only cacape one tooth at a 
time. In thia arrangemicnt the detent normally in contact with 
the star wheel is insulated, and the othar detont ia connected so 
as to cut the magnot coils out of circuit, leaving the resixtance 
coll in circuit. In the first two caxea, the main magnet may he 
arranged to he cut out instead of tho reversing or resistance coils. 
A relay may be used to put in or close the circuit of any of the 
above arrangements, in which case the star wheol may be replaced 
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by a simple disc having un lnaulated brake piece to which the con- 
nection ix made, A sinuous band of slatinum may be placed on 
the dise to distribute any sparking which may ovcur botween the 
brake piece nnd disc, The wheel frame of the lamp is of iron, so 


that the magnet may attract the frume directly for separating the 


carbons, (Accepted November 7, 1884). 

$901. F, Thornton and O. Romansze, London. 
Electric Arc Lamps. (6d. 6 Figs.) February 25, 1884.— 
The welght of the carbon and its holder tends, by means of a nut, 
to turn a quick-threaded serew having an escapement wheel on its 
axis and mounted jn a movable frame, so that when raised tho are 
isatruck., Keforring to the illustrations, a hollow cylindrical core 
C! ix acted on in opposite directions by the main and shunt 
rolenoids A and J, and carries a bar DD. The bar D hag projecting 
from ite upper end an arm E forming a beuring for the upper end 
of a quick threaded screw F, on whieh works a not G fixed to a 
bar H sliding in dovetail guides dn the bar D, and carrying the 
upper carhon-holder, The serew Fis provided ut {ta upper end 
with an cxcape wheel K controlled by the excupement lever L, 
which can be urreated by means of a stop Ton it and a stop F! on 
the har E. The bottom end of the screw is earmed by a crosshead 
M fixed across the lower end of the bar 1), and suspended 
springs NN, which allow of tho adjustment of the lamp. The 
whee) K is fixed to the screw by menus of a8 paw) gearing with the 
teeth of a ratchet wheel on the serew, so that the screw can he 
rotated to raixe the carbon-holder for insertion of a fresh carbon 
The wutomatic cut-out arrangement consist. of a solenoid ~~ 
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whose core is pressed upwards by sprinis, and makes contact be. 
“scen two nictallic strips S, which completes the lamp circuit 
hrough the resistance coila QR. The travel of the bar Dis 
itnited by stops XY. When the currantis turned on to the lamp, 
the carbons belng in contact, the greater part passes from the 
terminal T to the lower carbon, and by the top carbon and flexiblo 
conductor W to the coils A and P and to the terminal V. The 
current flowing through the coil}? drawa down ite core, which 
breaks the connection between the contacts §, and so tho cut-out 
circuit from the terminal T through the caile GQ and Ry and by 
contacts 8 to the terminal V. The current passing through the 
coil A attracts the core C upwards and separates the carbons, 
When ihe core drops it allows the escapement Jever to vibrate and 
the acrew to revolve, feoding the carbons tovether, when the core 
Will again be raised. [na relf-focussing lamp a cord connceted to 
the upper carbon holder passes up over a pulley, thence down 
over a aecond pulley, and upwards to a fixed arm. The second 
pulley is fixed to a sliding bar carrying ths bottom carbon-holder. 
’ teeepted Uctober 14, 1884), 


8443. ©. Lever, Bowdon, Cheshire. Electric Aro 
Lamps. (6/. f figs] May 30, 1884.—This relates to ate 
lamps such as described In Specification 2002 of 1882. The cut-out 





arrangement coniprises a resistance Ko gruater than that of the 
normal arc connected at one end to an insulated bolt 6, and the 
other end to the — terminal of the lamp. A magnet M is wound 
with coarse wire having one end connected to the negative carbon, 
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and the other to the —terminal. A spring Scarrying the armature 
a is wocured to the core of the electromagnet, and makes contact 
when not attracted with the bolt 6. The current passes from 
the + terminal, through the magnet core, spring 8, bolt 4, and 
resistance R to the —terminal. <A shunt magnet draws the 
carbons together nat tho resistance of a spring, and the current 
pases from the + terminal through the carbons, wire W, and shunt 
magnet M to the — terminal, causing the magnet to attract the 
armature a, and thus out-out the cirouit to be broken, The pad 
in the interior of the shunt solenoid, or constructed « 

own t -4. The core O works a2 & planger in 

Mhores ec wits on tatnalar sesame ¢ 

fod at is end alae recut ¢; anil a’ stot 
eating trom the recess covered by a small fisp or a, 
position of which is regulated by the screw T, and regulates the 
ore tis iron plug P'eerving’ to regulate the atsraction ot tee 

le iu regu ) 
fet, did wh doce. Bh plyorioe pe, wn We 
wered, n aCe 0, 

October 28, 1884). 

CO. Lever, Bowdon, Cheshire. Electric Aro 
exomengray (42. 1 Pty.) ea 80, 1884,—This relates to automatic 
cut-outs for arc lamps regulated on the shunt prince as de- 
soribed In Specification of 1882. Referring to the |!!ystration, 
the connections and construction of the apparatus are clearly 
shown. The action is as follows : On tho current being turned on 
to the lamp it flows from the + terminal through the fine wire on the 
limb LI! of the double magnet M, causing it to attract {ts armature 
A, and to bring the carbons Into contact as described in the above. 










mentioned specification, The main giroult is thus completed 
before the screws JJ touch the polos of tho clectroemagnet, Should 
the aro become unduly lengthoned, the acrewa J will tonch the 
polen and the screw § will come In contact with the end of the coarse 
wire G, The whole of the current will then pass from the + ter- 
minal through tho armature A, screw 8, thick[wire on tho limb L of 
magnet M and resistance R tu the — terminal. The resistanco lt 
in equal to the normal rosistance of the aro, Should the carbons 
again come in contact, the resistance will be short-circuited, and 
the lamp willagain come into action. (Sealed November 4, 1884), 


ELECTRIC INCANDESCENCE LAMPS, 


10. W. E. Dobeonham, London. Electric Lamps 
Emitting Light in a Vacuum, (!d.) January 1, 1884.— 
The wlohe ts made of a yglaga which only melts ata very hi h tem- 
peraturo, andfia oxhausted whilst raiscd to as groat a heat as the 
ylass will bear without deformation ; the het at the place of 
insortion of the conducting wires being additionally heated to 
obtain closer union of the glass and metal, (Accepted October 17 
1884). 


934. J. H. Gardiner, London. Manufacture of 
Incandescence Lamps. ([(/, 16 Figs.) January 1, 18&d.— 
The thread to form the filament ix wound whilst in o moist and 
flexible state upon a cylindrical block, made in two parts, to ao 
apiral form, with two straight onds projecting in opposite direc: 
tiona, and is kept tightly distunded by epee until it sete Ix the 
spiral form. The fllamont {8 carbonised in the weal way, and ia 
if desired plated by igniting itjin the presence of hydro-carbon 
vapour to adjust ity resistance, itn ends boing held In clips sup: 
ported upon a glass rod. Thu ands of the Mament arc — into 
and cemented In sockets at the onds of the eonductors, whose 
other ends are aiinply looped, The conductors are couted orally 
with glass being clamped centrally in a screwed mandrel, which 
can be revolyed and moved longitudinally, a spring piece boaring 
on the thread roguiating the longitudinal movement. Tho 
atinum ja heated by two blow-pipea, one on vither side, and a 
thread of gings wound 'apirally upon it, so as to cover it evenly. 
The conductors are thon clamped upon a holdor at the required 
distanoe apart, and the filament insorted by heing sprung Into 
position under slight compression, The globe is blown from o small 
tube of glass, part of which is left projecting from opposite siden of 
the bulb, and « third tube is sealed into tho globe at. the side for 
oxhaustion, The firet two tubes are cut off, and tho filament and 
conductory aru inserted by heing pags through one hole and 
turned round and round, until ita further extremity posses 
through the other hole when the gtaga-covercd conductors arc sealed 
in the holes. The Mlament may be plated to greater length than 
required, the onds boing cut off so as to insure conductivity 
in the parte which enter the sockets. (Accepted October 7, 1884). 


411. KR. Barlow, Dalston, Middlesex. Holder for 
BHiectrio Lamps, (2d.) January 2, 1884.—The holdor is con: 
structed in two aeations, The lower section consists of a tube 
worewod at its lowor end for attachment to a suitable brackot or 
aupport, and acrowed or fitted at its upper end to receive the lowor 
ond of the uppor #otion or a union ring, The leada pass through 
two holes in wu diac of inaulating material placed loosely in the 
upper portion of the tubo. The uppor section consists of a short 
tube fitted at ite lowor ond ao as to he fitted to or connected with 
the lower section, or to take the union ring, and containg a plug 
carrying hooks for taking into the one of the lamp. These 
hooks terminate in stems, paesing through the plug to Its lower 
end, where they form contact platcs, and make contact with the 
enda of tho leads. Tho upper section may carry a spring orutch 
or support for holding the lamp with a suitable degree of tension 
againgt the hooks. (Accepted October 81, 1284), 


906, T. Coad, London. Eiloctric Safety Lamps. 
{éd. 4 Fags.) January 5, 1884.—The globe is surroundod by an 
outer casing containing water sia Bh falta with carbonic acid gas 
under pressure for operating a flexible disc to which a contact 

ioce {Ip connected in such a mannor that normally the circuit 
lo tho lamp is closed, but If the casing bo broken, the pressure 
on tho floxtble diso will be removed and the circuit to the lamp 
broken. In order to prevent danger from sparking at the contact 
wurfaces when the contact {se mado and broken, these surfaces 
aro covered with indla-rubbver, which provoots any dangerous gaa 
coming in contact with tho sparks produced, Tho lamp and 
battory are combined in one case, the conductors from the battery 
to the Jamp being ontirely closed. <A flanged disc and a favged 
ring bearing respectively on the lower and uppor eldes of a 
flanged dome on the outer caaing and clamped togethor by bolta, 
lon escape of the gas from the casing. (Acceptad November 7, 


H. Watt, London. (2. Weston, Newark, N.J., 

Incandescent © (6d, 16 Fige} 
, 1884.—The sockot or holder of the lamp js provided with 
with and bear. 


6877. 
U.S.A. 
April 
spring cantacts so arranged as to correspon 


ma 
with 


ENGINEERING. 


against the lamp terminals when the sol {sin place, Lockin 
devices aro cmployed to hold the lamp in place in its socke 
Referring to the illustrations, the neck of the globe is avcured in 
1n insulating cylindrical cup B having “a coaxial projection b on 
italowerend. The terminals of the lamp are led out toa metal rim 
z0n the Sup B and to a plate secured to the end of tho projection 
2. Earsor lugs C are formed on or secured to the base B, T 
holder consista of a shell D of sheet ‘metal lined with sagecowe 
teria], to which'are contacté E making co: 
terminals i #: 
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G having notches so that it can he passed to the position shown 
and secured to the shell D by screws, oare being taken that notches 
in D and G when secured togethor do not correspond. A support 
H contalning a device for making and breaking tho circuit to the 
lamp may be secured to the shell D. If the cap G ie dispensed 
with tho lamp is prevented from turning by moans of recesses in 
the flange of D into which the lugs C sag The base B may have 
vortioal and horizontal grooves, and tho holder bo provided with 
lugs Which are passed up the vertical grooves and are thon turned 
to onter the horizontal grooves so as to hold the lamp in position. 
Or apne catches on the shell D may entera horizontal groove in 
the cup B. (Sealed July 25, 1884), 


19,127. W. P. Thom , London, (0. A. Hovey, New 
York, U.S.4.) Incandescent Electric Lamps. (8d. 
17 Figr.) September &, 1884.—The globe iy nonstructed of a single 
plece of gluse blown into a mould and with a smooth surface oppo- 
site the neck. The neck of the globe is narrowed and cut off, and 
tho filament Inserted within the globe, the conductors boing sug 
pendedjacross the edge of the neck, The gas ia then heated ahout 
the conductors, which by their own weight sink into tho glinws 
which closes above them, The portion of the nesk cut off ix then 
wolded to the neck by means of » blow-pipe and a platinuin stopper 
inserted, and the tubo is drawn down to a smaller diameter to 
prevent the stopper from falling out. Tho air ls then cxhausted, 
und the glass isaealed around the stopper, Slight depressions are 
formed in the neck sv ag to afford points for the grasp of the 
holder, Tho filament is in the form of two incomplete circles 
having preferably slightly different diamaters, and connected with 
cach other by a curved continuation of the filament. The circles 
of different diamotoryseriv, it ia stated, to brewk up the vibru- 
tions caused by jarring into vibrations of smaller amplitude. The 
clamps formed at the ends of the conductors, vach consist of an 
enlargement flattened into a disc doubled preferably in the axia of 
the wire, so that two lips are formed which receive the filamont 
botweenthem. The lips of the two clamps of a lamp are turned 
in towards each other, so as tu make use of the resilience of the 
carbon loop in case of defective clamping. The enda of the fila- 
monts before being insurted between the ps are coated with 
metal by electrolyais, and the clamps crushed wround and soldered 
tothem. A bridgepiece of glass unites the two conductors, Tho 
filaments are firat shaped and carbonised, and subsequently sub- 
ected to heat in a bath of powdered carbon or hydro-carbon, 

he carbonising mould has grooves formed in ite outer surface 
for the lime of the filamont and a tubular inclosing cage. The 
holder ‘consists of an outer sholl surrounding the neck of tho 
lamp having at one extromity two Insulated contact platex con- 
nected with the lamp conductors, The contact plated form re- 
spectively a central plate and a ring surrounding the plate and 
bear against similar contact surfaces connected with the leads, 
(Accepted Octuber 10, 1884). 


11,617, C. D. Abel, London. (Siemens and Halske, 
Berlin). Apparatus for Short-Cirouiting Incandes- 
cence Lamps arranged in Series, [Gd. 8 Figs.| 
Auguat 25, 1884.—Each lamp is provided with a bees or shunt 
circuit of high reglatance through which a small portion of the 
current is always passing, and which on a light increase of cur- 
rent offects the closing of a second shunt circuit of low resistance. 
Fig 1 shows a diagram of one arrangement, The shunt circuit 
constitutes a high resistance solenoid E which on any increase of 
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current above the normal attractx the armature G and allows thu 
lever A to be pulled against o contact by the spring F, to close a 
sccond shunt circuit in this case through a secon pael the second 
lamp, however, must be provided with a short-circuit ng arralie: 
ment. In Fig. 2 a small magnet 2 In the main clroult on the 
current recombi raleasen tho armature y, which completes the 
elroult through the high resistance shunt E which In turn at- 
tracts the armature G and closesthecircult through A. (Accepted 
September 26, 1884). 


ELECTRIC CURRENT METER. 
© Meters. 


10,906. BR, HE. Dunston, London. Electri 
(4d. 8 Figs. July 10, 1884.—A soft iron armature fixed on a 
vertical spindle pivotted between two coils jn deflected against the 
resistance of a apiral apring, An index finger on the spindles 
moves over a graduated scalo and indicates the current pasaing 
at any instant. The ooils may be arranged to measure tho 
uantity or the electromotive force of the current. Referring to 
e illustration, the colle C are wound on a tubular casing D 
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of rectangular soution, Within each coll is a soft iron core, the 
end of which is ao curved that its distance from the central 
spindle gradually increases from side to side. The spindle F has. 
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61, W,Z. Langden, Derby, Mievite ‘Mock 
nailing Y te, (ed. ¢ January 1 cre, 
signalling handle or commutator of block instruvsente is locked 
in the position line clear or line blocked, by means of a looking 
bolt, which can be pushed inwards or on: by means of a 


thumb-plece, (Accepted October 7, 1884). 
190, T. RB. 


Londen, Blectric Signal. 
tus. [6d. 8 .) January 884. — , 
rom: confuctor leads from each Place ine agttiiog one 


; : a, ----—> 
and in each place there is the usual contact apparatus by which 
such conductor can be connected to one pole of a battery. The 
conductors at tho signalling apparatus each terminate in a sprin, 
contact prossing upon a metal plate, surrounding a cylinder, an 
in the form of a ra t-angled triangle, ao that the contact ni 
leavo it successively. The oiroult from the metal plate 
an electro-magnot, an electric bell, and to the other pole af the 
battery. Tho cylinder tends to revolve by meana of a ab al but 
ia prevented bya ratchet operated by an electro- at. the 
circuit from any place le completed, the ratchet ia attracted aud 
the oylinder revolves until the circuit ls broken by the particular 
contact spring leaving the plate, and thus broaking the circul, 
The drum ie arranged to expose to view the required indication. 
(Accepted October 31, 1884), 


11,715. W. R. Lake, London. (The Aquitabls. Klectric 
Company, New York, U.S.A.) Milectrical Signall ‘and 
Apparatus therefor, chiefly ed for Use'.ff Con- 
nection with Telephonic Syatems, (6d. 5 Figs.) August 
27, 1884.—Tho object is to notify toa person calling up ag@listant 
station whether any one ir there present to receive lls message or 
to put him in communication with another station or subscriber, or 
when the station will be attended or ready to receive m es if 
the attendant be abscnt. There is arranged in close proximity to 
the call apparatus or bell an automatio responding instrument 
operated by moans of a spring or other motor, and locked by the 
armature or the oall apparatus when it is {noperativo. The auto- 
matic responding instrument is constructed to to line currents 
induced from the action of an independent battery in certain pre- 
determined impulses upon the cal) apparatus being actuated. 
(Accepted September 80, 1884). 


TELEGRAPHIC APPARATUS. 


4000, W.P. Thompson, London. (H. Van Hoevendergh, 
Elizabeth, N./7., U.S.4,) Printing Telegraphs. {6d. 2 
Figs.) February 28, 1884.—A double vlectro-magnet controls the 
movement of an escapement dovice, and two other electro-magneta 
are adapted respectively to actuate a press lever and to determine 
the position of a printing platen consiating of two single platens 
united at an angle with each other, and situated respectively in 
the planes of the two type wheels, According ax the platen levor 
in attracted or not, the one or the other platen face will be pre- 
sented to its corresponding type whecl, and if the press lover is 
then actuated, it will cause an impression to be taken from that 
typo wheel, (Sealed June 6, 1884) 


TELEPHONIC APPARATUS. 


6996. A.M, Clark, London, (/), G, Barnard, Winslow, 
Nid, Ud.) Telephonie Receivers. (4d. 4 Figs.) 
April 20,1884.--Tho object is to provide a double tulepheno ro- 
ceiver which may be readily annie’ to both ears simultaneously, 
and in which the diaphraym: cella adapt themselves automatically 
to the earsand thus oxclude extraneous sounds. The diaphragm 
cells are sal ark) in a holder comece of two arms hinged 
torether and pivotted to the cells and drawn towarda each other 
hy a& bowspring attached to the free ends of the arms, and form- 
ing an electricul connection between the terminals of the two 
riweiver bobbing, (Sealed September 9, 1884), 


et 0 ae 


UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with {Nustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reporta of trials of eto law cases in the United States, may be 
consulted, gratia, at the offices of ENGINEERING, 85 and 86, ord: 
atrect, Strand. 


Zinvu IN MoveErn Burtpines.—The free use of zinc is a 
new feature in modern buildings and is well exemplified in 
the now nearly completed Hotel Metropole at Northum- 
berland Avenue, I. Braby and Co, (Limited), Euston- 
road, are carrying out an extensive contract in that metal, 
the exterior decoration of the two top stories of the 
immense pile of buildings, us well as the louvre or man- 
zard roofs, being entirely in that material, The effect is 
very good ; and the mode, in comparison, not expensive, 





DEaTH OF Mu. J, Newron.—The death is announced of 
Mr, I, Newton, chief engineer of the Croton Water De: 
artment, New York. He committed suicide by cutting 
fis throat.” He had been suffering greatly from ill-health 

vated by close attention to business, and his mental 
balance at last gave way. Mr. Newton in early life be- 
came associated with Eriocaof, and sided him in the 
construction of the ironclad Monitor. He accompanied 
the Monitor to Hampton Roads as an officer, and he 
superintended the engine during thememorable fight with 
the Merrimac. He was also second aassistant-inapector of 
vessels for the United States Government. During the 
war he had charge of the bureau of ironclads, and when 
he resigned from the N avy Congreas gave him a vote of 
thanks. In March, 1881, he was appointed chief engineer 
of the Croton Aqueduct in the Department of Public 
Works. He was a member of the American Society of 
Civil Engineers, the American Society of Mechanical 
Engineers, and other organisations. 
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‘MECHANICAL ENGINEER, 
BHLVEDERE ROAD, WESTMINSTER BRIDGE, LONDON, 8.8. 


IMPROVED PATENT sialcleeh oe 





FLEXIBLE COUPLING a ELEXIBLE ¢ COUPLING 


THE MOST FOR DRIVING 
ane FANS, 
HFFHOCTIVH 
o _ GENTRIFUGAL 
SHIP LIGHTING ' PUMPS, 
As in General Use in AND OTHER 
the British, French, HIGH-SPEED 


Ttalian, Danish, &c., 
&e., Navies. 


MACHINERY, 





MAKERS OF THE YORK ST. WORKS, | CENTRIFUGAL CIRCULATING 


| : ret Lambeth, 
Improved | Reed | ONDON, S.c.| fihe ad PUpINg Engines 





ihe 


coo 
Qf these Pumps and 
Pumping Engines have aera PN aciciaed 
been fitted on the ACL AAI a oo A Every important Line has 
Swiftest and Largest Wa ae kid Cc een mamma, $0110 of these Engines in 
Steamers afloat, : = _— ———- a y : their Steamers, {an 
Salling in all parts of _ tog Eagnes 
the World, 


This engraving represents a 

pair supplied to the magnificent 

S.S. “Umbria,” the latest ad- 
dition to the Cunard Line, 


These Pumping Engines are cheaper, 


large or amall steamers, 
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COWANS. SHELDON & CO., Ltp. 


ENGINEERS AND CURELORDEAS, 





TURNTABLES, “CRANES, WASTING SHEERS, AND TRAVERSERS OF ‘EVERY “DESCRIPTION ey 
STEAM, HAND, OR HYDRAULIC POWER. 


EAL L’S PATENT 


ETOMETER 


NEW Double Lift and Force STEAM PUMP up to 80 ft. 


il sy WORKS with 40 per cent. less Steam than any other Jet Pump. 
‘a ij INVALUABLE for all Water Raising purposes. 
| NO moving parts, Oil, Grease, or Attention. 
f THOROUGHLY reliable under all conditions. 
h mo EXTREMELY simple; High-Class Materials; and Low in Price. 
SENDPD FOR PARTICULARS. 












No, and Class, 6 A | 


i Ee. aoe foe — 






ep iene £16 | £20 | £25 £50 £35 £40 a £00 


Nn a ey pee corte emt = teen fee 
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Patentees and Sole Makers: 


FAIRBURN & HALL, 
ernie} 63, Rovat Excuance, MANCHESTER. .. 


FIRST. CLASS AGENTS WANTED in ALL PARTS of the WORLD. 








Dac. 5, 1884.] ENGINEERING. 2x1 
Mea CHARLES CHURCHILL & CO., 


LMARICOAN MAGOHINEREY aNnD TOOL IMPORTHBRS, 
21, CROSS STREET, FINSBURY, LONDON, E.C, 


HASTABLISHEHD IN 1862. 
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“stephens Paiaot Vos, Horton Chuaks, cries oe Chucks, Stanley Rule & + Laval Co.'s Panes, fe.,ise.,. Gould's Manufacturing Co.'s “ 
Pumps, and a great variety of New American Tools, 
ae ey Oe” le Ba a a 


leave P16: pliges Quarto, sett on receipt af-One Shiffing in Stamp, = aM. 











TALOGUE OF AMERICAN TOOLS EVER PUB PUBLISHED IN GREAT BRITAIN. ) 5566 
em , ROS E WN S & TH O M PSC O N, is ae 
a OLD Ee Rw, ULE. | /, 








‘Makers of the ANGLO. AMERICAN BOLE MARKERS OF 


OIL-MILL MACHINERY, "9" ¢ mrs umm SSM 
OIL-MAILL W Cotton Seed, AY, KINGSTON EXCAVATOR. . a 


Palm Kernels, Copra, &., with a saving 
of 20 to $0 per cent. in labour and power, | Grabs ve sit on ioc Dabs Band, 
and 2 to 4 per cent, in Oil. (See Engineer, Bhing or ris, 


d 
May 6, 1881, and Nov. 23, 1883.) fea lar, Ooke, Ore, & Ore, 5 muppliod 
Dock 


PRESSES FOR ALL KINDS of OIL SEEDS, 


‘Hlerators and ren fr Gin We NO HEAVY BALANCE WEIGHTS. 
ouses, Accumulatots and Hydraulic Dook 


- eS a), Trawling Engines, my eae | Copstans for Fish- PERFECT AND RAPID WORK 
} ; ; — : ing Pre iC ce ARE eS CARES A a Se 


sere @ei gt J 





___ London Office ndon Office (Dredging Machinery): 86, KING | 86, KING WILLIAM STREE STREET, E. Cc. 


MANLOVE, ALLIOTT, FRYER “& CO. 


ENGINEERS, a MAKERS, IRON AND ara FOUNDERS, COPPERSMITHS, &c. 


Works—NOTTINGHAM & ROUEN. London Offices—50, QUEHN VICTORIA STREET, E.O. 
SOLE MAKERS OF 


HALPINS Patent COMPOUND STEAM ENGINE, 


(Patented by DRUITT HALPIN, C.E., 9, Victoria Chambers, Weatminater, from whom information may be obtained.) 
This Engine has given the most economical results yet recorded. 
HIGH PRESSURE AND CONDENSING ENGINES of ordinary construction, ’ 


STEAM BOILERS—Lancashire, Cornish, Galloway, Multitubular, Compound, Vertical, &. 


Oentrifugal Machines 8 or r Hydro Extractors of all Constructions for § ar, Cloth, Wool, Chemicals, &e, 
EAOHMAN’S PATENT OONTINUOUS OLOTH PRESSIN MACHINE. 


SUGAR MACHINERY. LAUNDRY MAOHINERY. 
ase pair D APPARATUS FOR TRHATMANT OF TOWNS REEUSH. 
R WHEELS, SHAFTING, GEARING, AND ALL KINDS OF ENGINEERING AND MILLWRIGHT WORK. 
THE EXHAUST INJECT OR for foeding | Steam Boilers ; ensures Economy of Fuel, Economy of Water, increased Steaming Power of Boiler 


i See Forore ADVERTISEMENTS, b076 


GranGee TRON re a IaIMITED, 
Foundry, Engineering, and wet Works, DURHAM. 


COLLIERY HEAPSTEADS, SCREENS AND PULLEYS. 9 = SOLE Manns OF 


LISHMAN AND YOUNG'S PATENT AIR 
—,PUMPING MACHINERY cee LOCOMOTIVE ENGINES 


mpresaing, 
~ FRE QRANGE PATENT AUTOMATIC oe GEAR FOR WINDING FOR UNDERGROUND HAULAGE, 
A465 PLaws 


owns oericimive F THE -HASWELL MECHANICAL COAL-GETTER 
ATILATING ret | 


(ALL anp Lows PATENT). | 
NICAL, WORKS ices PLANT, HAND STEERING GEAR. 


TANK LOCOMOTIVES 


‘For COLEeRIES AND IRONWORKA, 
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an ; Differential Pumping Engines, with Lawrence and 
: Ogle’s Patent Gear. 

ry IMPROVED COMPOUND CRUSHING neIL 
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FOR DRY OR WET COAL. 


HYDRAULIC PUMPS AND SLIPWAYS, _ Jk. JAE “Y ab P-4 Le AAU SA Edwards’ Coal-Washing Machines 
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- SINGLE OR ‘DOUBLE. SILENT 4 BEADY. 

SPECIAL TOOLS having been made for these ENGINES ¢ 


a vt Sara hee 






F, D, BUMSTED, Cannock Chas Foundry and Engine Wo 


MDPNESEORD, *T Arras. 7 
MANUFACTURER OF PAPER BAG MAKING sieeiiiaee 


t sasthidnatibentinienteneiaacell 

















BRABWDTSs :; PATENT GE, AZIN GC. 






teem tee net 


Glass set free, allowing Riceasicn! and Cintiaction., and precluding Breakage. 


ABSOLUTELY WATERTIGHT, PAINTING AND PUTTY SUPERSEDED, anc auf 


OVER ONE MILLION FEET FIXED. e 


DRAWINGS AND PRICES ON APPLICATION. 
BEODAIS AND SBDOTIEONWS OF VIDWH. 1H 


“Meee 


LONDON: LIVERPOOL: GLASGOW: 
056 to 362, RUSTON ROAD, |G and 8, HATTON GARDEN, | 335, ARGYLE STRERT., 


BELL'S ASBESTOS 


BELL'S PATENT ASBESTOS BLOCK PAOKING, for High-pressure Engines. BELL'S ASBESTOS BOILER J AND PIPE COVERING COMPOSITION, 
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The folluwt ia! this Paoki for ovating every class of steam pi bustible and easily en steam is up; adheres 
aiid seat erm eas New Zealand  phipping,, Co, ou, Limited. and preserves them from rust ; -haadorg te the copeiotert expansion anil cont a Soabers exposed to weather ; prions 
Ba. 's Avbeitos Works, Southwark, mayens bert Dock, 10th May, 60 per osiit, more surtace than any ether coating, and aToepeert mad indestructibie, I¢ can de stripped off after meny 
Gentignen,—] bay to atate Haat your round pavasion Be woking was rect in the high-pressure pistons of ft anip ship with Larebt ae eee inp &0 par cent of Shor Soe and Lapenieg MA: The eomposition is oe dry, and fa only to be 


the lolluwing remarkable reaults 
34, 900 ) miles eontinuuws 1 ee ueene ronewa 
team Pressure... 110i |  Vacuum..... errr inchea. 
My ch obama ange hat pete x eaual result iran any other pack n ee being th 
ha voyage from ew Zealan yrnoen was accom n Urs, ¥ e 
fastest run rons New Zenlaud vu record, You aT obetlentl an?! : ig 


wet F 
PR ee ved. per week, and citueagh the ‘in raked out every evening, 90 Ib. of 
ateau) Were found iu t the bofler uext perry 
The following Testimoulal refers tits Covering t= 


ired 
4 Hon sontal Be no pl tt. oS pn 45 ae varretas 


D, MENDKRGON, Chiat Riginesr, 4.8. " Ruapehu.” P| ae 
on Winbiedas Lowi Board, Wimb yr ge 
Manchester, BheMeld, and Linovinabire Lage en Aerie enlt | Department, A eng EB “Dear Air,~I¢ ma mies see tw know that we save exact! he ce gy 
Grimaby, April 10th, Led. b> = wsing your covering. Yours truly, W. aNTO dia. oa O.B., ¥.4.8," 
Dear fir,~I have much pleasure in stating that after « trie, fover nive months and comparing 
it with uther ngt, 1 eau confidently recommend your As. estos Packing. It 4s especially valu- ge y be Tamar and Kit Hill oni bk aca: & ak, 
able when ali sf alge teal dy employed, as 1) cases Where uther paokings bave perished, owing tu * Pl a ely tg sgettalntelliray oe eg oe hee ey ody aan 
bee ete any Se cher Ee ad ee ie havent cee wk ee our travaill oraies at arth hes - peters ee rerulte aa 1 eas been in wee - 
Senda gin ha tts 2 be obtained se rap iegy ee car cutie . a ter kts tuaa tn var wa have saved fully half our coals, and ibe in the tise it ‘takes to get up stegn, 
highly sotiataatory, es ; Yours ie ioe: which is eften « matter of great apes pn oni ahould | that the rane rune on hig); yantsies, 
J, Ban, G. E cusaxe, m2 Engineer. and is fully exposed to all weather, I have ¢ foreaee Ss 3 seany sores een it ler nn 
- Department of the Director ot Na aay BELLS MaPATOR ee coe er ea Tent vehi iy prom the mate astenal 1 a Tair ours A —— 
1 can moat strongly ~ , 
Ba nia alee Ade miralty, White tant, Wt worn Sune, 1804. 1844, sigan rit rhe pee A ery TALK: Amor MC. Thet, CR Minginesr and 
Gir,T have rig your tander ‘ws manufacturers or a wi ot at ELI ASBEST INDI 4-RUBBER VEN "AP P 
1 ie atl OaTB coe OQUAER Rlastlo co und. low Spectre ‘Sot through 5 ie BRETT OS & Sa me 7 s 
u teeveobeon etree 0 
To Mr, Jon Baw, JOHN GOLLETT, | Direator of 8 Navy Contracts, tactors, mee for making ¢ sary claus of a and Water Joints, It — be making jai of hand to the a bee 
of manhole mi ® 


The Patent Bik Packing ts mare as Fig. 1, and Figs. 2 and 4 repemsent the Round 
Block Packing with solid and hollow ru bor cute, aid Wige without core, but with rubber 


futatd. 
‘As these packings are extensively imitated, and ae it is 8 common practice a pet 


— d te to suppl tes anper marrufactures at my }ist peioes, users are req 
sos that the packing sappl Y to them beare the trade mark. ' 


BELL'S ASBESTOS BOILER PRESERVATIVE. 


san om, peony ere socials of 10 fh fru An, ar a. wide sid any thloknas 





‘ bate be plat A — the tree Aeetoart sate winueys nore Berar i fhe Trade Mark, 
im Hara corrosion, as ; 
ven Beal ASBESTO, 
he Rt aly ea serpent anepret oor ag by keeping boilers clean, ut the risk of FIG BE SPECIAL LONDON - Saree 8 
“i Tit ay ne expe ay at in, ae of norastation eausss a waate of 18 per cent. ee cane ta siecle oe da od toon Ae Asheokda ee - gli’ Crag ee 
+, & per cant. | ' of finish, 

a Preservative avoids the great risks which from scaled plates, appeeranes of tbe pelt malig ts oe, sharts 
ema the ile of» bolt, rand coversita own oot a bunuredd Se een) Set pecratnrabont a. spear, fom 6 ‘in, bo to 90 millimetres 
Isa bu the ae ao Nae owtaeay be a Ss poston venient: The follewing eapy Ne ae enseat wenden totem 10 shove — 
eal in dvama and casks bearing the trade mark, without which none is genuine, Department of tof the J Director of Navy Cp reste 


I have to iaarn 700 Mat PURE fender fet Aaborts Milbnad ‘as Den 
, Jouw Bai, Director of Navy Contracte, 


| BELL AE ASBESTOS EXPANSIO. SION SHEETIN TING, Patent. 
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BRLLE ASBESTOS YARN & BOAPSTONE PACK: 


tenes eda Btationary Engines 
On. 


ay ae ia Dear Sire pe maerenrenie that im 
i orka.—. cn ve mu 
cal ocan aubeeued bested Packing for the last thirteen montha for our or large wi wind 


ing engines 

ht and day, Laing the fan, ping and hauling Zagines at 

ihe gree ar ransing igh that od We have 0 weed more rege third the 
we nad fort stiribute to your Packing, om aecount ef ite great 


durability and several saline quality ay 
see Ee OMAS wane, Colliery Engineer. 
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ILLUSTRATED PRICED CATALOGUE FREE ON APPLICATION TO 


BELL'S ASBESTOS WORKS, SOUTHWARK, LONDON, se. 


On THE DEPoTs- 


118, SOUTHWARK ST. SE Victoria Buildings, Deansgate, MANCHESTER. 11 & 18, St. Vincent Place, GLASGOW. 99, Monnt Stuart 8q., CARDIFF. 1; Ritter Shreme, BERLIN. 
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And for every variety of service, . 7 
PATHRSON, NEW JBERSEY -+ ¥ , Me 
UNITED es uh i Seay 
ahd a ao an 
— “BALDWIN “LOCOMOTIVE WORKS 


PHILADELPHIA, U.S.A. 
BURNHAM, PARRY, WILLIAMS, & Oo., Proprietors. 


LOCOMOTIVE ‘ENGINES, 


Adapted to every variety of service,and built accurately to standard gy and tem as Like 
parte of different engines of same pest pertectly tnberonanssable: 5 


sae PASSENGER AND GOODS LOCOMOTIVES. 
we. MINE LOCOMOTIVES, NARROW GAUGE LOCOMOTIVES 
: STEAM STREET CARS, 


&c. 
ILLUSTRATED Oataloauns FURNISHED ON APPLICATION OF CurToMERS. ALL WORK THOROUGH 
GUARANTEED. 
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MANNING. WARDLE & CO... 


3 O'R” NW EI BNGIN=E WOR EBS, LHBDS, 


=~ ed and constructed one hundred various types of Tank and ene Locomotive Engines for upwarde of thirty differont widtha of gauge, adapted viet necessary for ing round sharp ee and aacendin 
stay gradients suitable for any olimate, and for burning coal or wood, &. : also for special duties required by Railway Companies, Contractors, Colllories, Iron Works, and Minea, Bri iok Works ies , Quarries, Gas Works 
ahip. ards, Dooks, Sugar Plantations, &o., ke, They are built acourately to poyorly gauges and templates rs order that like parts of various classes of Engine will fit different Enginos of the same type, and @o that 
duplicates can be supplied on the shortest ‘notice. The materials are the best of their respective kinds, and the baer pomyr cannot be excelled, 
‘Manning, Wannur & Co. pills designs and models of Jap ry ean haben of Y! nes are enabled to pony ind ee paca Jecomony: Kngines — to most require ingatlyl ns a ti short time. 
in Stock or YOgress. 


ocomotive Tank eels all co Fas 
Engin BPECIFICATIONS, is, PHOTOS, AN "AND PRICES, ON ON APPLICATIO oe free ae PT TE ORT 


R i W HAWTHOR NEWCASTLE-ON- TANK LOCOMOTIVE. PATENT CRANE AND LOCOMOTIVE. 


TYNE, ty m= er 
MANUFACTURERS OF \ e, 


LOCOMOTIVE ENGINES 


OF EVERY DESCRIPTION. fn ae | 


PHOTOGRAPHS ON APPLICATION. 


VARIOUS CLASSES IN PROGRESS. 
TRAMWAY LOCOMOTIVHS. 


MAXERS OF 


6050 
WROUGHT IRON WHEELS & FORGINGS. _ & | 
F q 11 Awards :—Gold and Silver Medals, London, Pars S Viewnk 
f Vi | N iF S Toronto, Sydney, Melbourne, Bradford, &c, 


STANDARD OAK TANNED 


A really First-class Quality supplied. Main Driving Belts made up to 
6 ft. wide to transmit 1000 Ind. HP. Single Belts kept in stock. 











EstrastienEp 1797. 


7. TRMROmas er. BIDET Gt, BOM & oo., BALE Ae, BNGLAND. _ESTABLISHED 1797, 5818 








JOHN CAMERON'S SPECIALITIES | “2 28 


., For all Purposes, and of which he continues to manufacture by far a larger number than 
any of his imitators. 10,000 SOLD. 


us SPareunar CAM «a LEVER 


Punching and Shearing Machines 
As used in afl the principal Shipbuilding Yards (public and private) throughout the World. 


ALWAYS READY OR IN PROGRESS 3 TO ALL SIZES. 


OLDFIELD ROAD IRON ON WORKS, SALFORD, 


MANCHESTER. 


For London and District : PRICE & BELSHAM, 52, Queen Victoria Street, E.C, 5200 
For Newcastle and East Coast: E. BECKWITH & CO., Bonnersfield, Sunderland. 
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y STAND No. 4, SMITHFIELD SHOW, ORIOULTURAL Wil REEMEEH 6, 8, 10, M & 12, , 1884, 
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Witt Vortntrete tose’ wnt Won Thal bia , 
aoe te aHe ‘Beis (as Mor | Traction Engine with Finishing Thraching Machine aed. & 


R. HORNSBY & & 


General and Agricultural eneincers lronfounders, Boile 





aT er 
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Tso =e woe 


A. “is bat re, 
ee a 


Patent Undertype Compound 280 He 
atent Und Boller Bbove (as seep ora Jae “from 
Engine, as 


my 
ee er i mabe ne 
mproved Narrow Cage Traetion 


Engine, or Agrieuttural Patent Portable Steam Engine, made with Single 
or Double Oylinders, and from 23 to 35-HP. 

















y rie 4s 
ieee W 





Fixed Hortaental Steam Engine, 10 to 60 Herse Power, | ee —— = ne 
with New Patent Automatic Expansion Osar. Highland Society's M100 First Prize ssidecing Shoat. Binding Harvester. R,A.8.E. First Prise Mowers and Reapers. 


The New Hornsby 1884 ~ Binder, winner of the FIRST PRIZE of £100 of the R.A.S.E. at Shrewebury (huguet Gth.to the 13th, 1884), and the FIRST PRIZE of £100 of 
the Highland and Agricultural Society of Scotland (being the two largest prizes ever offered), ses other high. class Awards. 
For Particulars of Lag Sod most modern eng tp Berg poscenntul iperey ey Sma TLL RARD Sardogun Ua ia .E. First Tyitnlh’ Go ggg eae gale Zo Dreasing 


PLOUOH SHARES OF CAST IRON, CHILLED, WROUCHT IRON, MALLEABLE IRON AND STHel, OF "PATTERNS 70 Burr "EVERY ¥ VARIETY OF WORK, AND MADE TO LOCAL PATTERNS IF DESIRED: — ad 
At the most important Exhibitions and Trials ne 1874, R. HORNSBY & SONS’ Specialities have gained 69 GOLD MEDALS, !26 SILV@R MEDALS, a 


323 FIRST PRIZES, from which the following are extracted :— 
AmeTERDAM Exitisttion—-TWO GOLD ann ONE SILVER MEDAL, CaPz Town Acnicutturat Suow—FIVE FIRST PRIZES. 
E.rorgicaL Exursirion, Crystat PALACE—GOLD MEDAL. NatvionaAL AORICULTURAL Soorery ov Viororra—TWO FIRST PRIZES, | wd 
MELBOURNE INTERNATIONAL Exnistrion— FIRST AWARD ror Genzrat Cotiecrion | Ban Sum Avaz, France—FIRST PRIZE (GOLD MEDAL), ron Conzacrien or 
OF MACHINERY. Hoamxapr’s Mowens. : 
Sypngy INTERNATIONAL Exuinrrion—FIRST DEGREE OF MERIT ror Rearans, “Nevvowerut Bary, Fraxox—FIRST PRIZE (GOLD MEDAL), 
Mowkrs, AND PLovcus, AND HIGHLY COMMENDED You ENGINSS AND THRARRERA, Carnnona Tarasa, Srain—FIRST PRIZE (GOLD MEDAL) to Binpan besides other Prizes, 


SPrrervrLhEeGATE IrROM wornxkxs, G _ we 
London Office: &, LOMBARD STREET.—(Telephone No, 1904). yphone No, 1994). (Telephone No. 1964). South African Depot: EDINBURGH BUILDINGS, DOCK ROAD, OAPE TOWN. 


WALTER MACFARLANE & 


SARACEN FOUNDRY, POSSILPARK, GLASGOW, 
ARCHITECTURAL, SANITARY AND GENERAL IRQNFOUNDERS. | 


ne ene ; 1 a\ 








par 





GE | ~ . 


CONSERVATORIES, FLORAL HALLS, WINTER GARDENS, PLATFORM ROOFING, VERANDAHS, COVERED WAYS, COLONNADE 
BAND STANDS, MARKETS, CLOCK TOWERS, BUILDING AN D SHOP FRONTS, ARCADES, de. 


COLUMNB, nae SPANDRIL ARCHES, LAMPS, WINDOWS, BALCONIES, STAIRS, GATES, RAILINGS, oT RAILA, 
RMINALS, RIDGINGS, PIPES AND GUTTERS FOR BUILDING PURPOSES, ce, ° 


PUBLIO DRINKING FOUNTAINS, CATTLE TROUGHS, PLUMBERS CASTINGS, SCHOOL FITTINGS, PARK AND GARDEN SEATS, 
BATHS, LAVATORIES, URIN ALS, TROUGH WATER ‘CLOSETS, DUST BINS, ke. 


Plain and Ornamental bite and Structures of Ltd description. 6 a 43 










‘CONTRACTORS BY APPOINTMENT TO HER MAJESTY'S WAR DEPAR . 


ILLUSTRATED CATALOGUE, PRICE LIST AND ESTIMATES ON APPLICATION. ceae 
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i TrrOs. MoOULLoont «= So Ee. ILMARINO 
FR Makers of Pumping, Winding, and other STATIONARY TNCINES TANK at LOMOTIVES IRON WORKS, and COLLIERY PLANT, RICE MACHINERY 
= iit UIE And all kinds of STEAM BOILERS, ENGINEG, of varioussizce always in stock orin progress. Specifications, Photos. or Tracings on Application, ESTABLISHED 1840, 





LONDON REPRESENTATIVE— 5453 


= i MR. WILSON WINGATE, !!, QUEEN VICTORIA 8T, £.0. 
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JOHN x. THORNYTOROF® & 
STEAM YAOHT AND LAUNOH BUILDERS, a 
CHURCH WHARF, CHISWICK, viene Ww. 
YACHTS AND LAUNOHES FOR SEA OR RIVER SERVIOE, from 25 be 100 0g in len at, andi fpeeds from 10 to 25 Miles per How 
Thornycroft lena tele ic | caaying oe \ 
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MORRIS’S PATENT 


INSTANTANEOUS HOSE COUPLING. 


(IN METALLIC CISTERN.) MORRIS'S PATENT 
@PEOIALLY Desianeo For usein DIAGONAL DOUBLE WOVEN 


HOT CLIMATES. SPRING MATTRESS. 


Handiest and most powerful in existence. 


iy ms 


vo en , ie Mm _. ‘TO FIX ON ANY KIND OF BEDSTEAD. 


wl uN qm mth we Mh 








ult u roe 


plea crc Ne PA | > May 
I ‘ily 7 aes i an ees FOLDBED'#OR EXPORT. 






SIMPLEST AND QUICKEST IN THE WORLD own Va Fem Only Spring Mattress with a Smooth Surface. 
Used by all the leading Fire Brigades in Europe >. yy. a : Sy, Nee eT ce EKER RREAIA: aus 
OVER 60,000 SUPPLIED. a ames. —_ \, N@ ~ NEVER LOSES’ ITS SHAPE. 
HAND POWER FIRE ENGINES of ail kinds and Se ae ee Bele, OSH PIPES of Comper. -Rivetted Leather, India 
. jonas Rubber, Canvas and Rubber-Lined Oanvaa. 


sizes, suitable for every climate. 
eee 


JOHN MORRIS, Fire & Hydraulic Engineer, REGENT Works, s, SaLrorp, MAN CHESTER, 


pap Oa ool ppummnnavinnmsaganenasgnanmmentegaeanenmnaetnadennial 








hat hada Ee BROTHERS, 





CONTRACTORS FOR BARCES T0 H.M. COVERNMENT & THE INDIAN BOARD. 


Holderness Foundry GOLD MED AL, fe ALCUTTA A, 1884, 82, DEEN Ti VICTORIA STREET 
=e i vate A 


BIPLOMA of HONOUR, ASA 


CON rRaG Tone rot FOR REDE Dae Rs TO | 
Buh English Governm 
The C prawn Agents for the Gsionies ; 
» German Government 
» French Government 
» italian Government 
» Cape Government 
» Danish Government 
Chinese Government 
Chilian Government. 





GOLD MEDAL FISHERIES, LONDON, 
dney, New Zealand, Tynem outh. 
CO TRAC ate ae DEEAHEnS TO 


The ein Doak od, poeta Board 





























Government 


















" all 
” ich Governies 


Dute 
» Queens laut Government _| 5361 







THE CREDENDA STRMORLAM WORKS & OFFICES: © | 
COLD-DRAWN SEAMLESS a 
STEEL TUBE COMPANY, maven um 


BIRMINGHAN. 


"SEES" STEEL TUBES.: 


pris nemo ae 

sale RODS, ep} 

BUSHES, SPINDLES) AF 
BICYCLES & OTH IR us . 


Wien tA Ry yt eT ee 
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THE HANOCOOK 


z - 4 bias _ ie 3 *, 

Peas i Bo MY 

ONLY GOLD MEDAL r AW ARD, 
Paris, 1878. 


60,000 IM US EI. ee 
THE DONKEY PUMP AND INJECTOR COMBINED FOR FEEDING ALL CLASSES OF 
STEAM BOILERS ECONOMICALLY AND RELIABLY. 


—_ 8 Feeds through Heaters. 
fee aa 
bo & 


Can be used as a Pump only. 






No Adjustment. 
1 Draws Water at 140°. 
All Sizes lift water 26 ft. 


Delivers to Boiler up to 212°. 





No Valves or Wearing Parts. 





Can be examined xamined instantly. 


=") 

ar 

"EE THE HANCOCK INSPIRATOR CO, 
» 
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LOCO. PATTERN, | 2STIMATES FOR FIXING COMPLETE with STATIONARY 
pncLE LEVER, . | pista = 108, Upper Thames St., London, E.C, PATTERA, 















6115 






catian te— 


os ry. Bes: emer and Co., Limited, 


Manufacturers of Cast Steel, 


SHEFFIELD. 


—~‘Fenr 


FORGINGS SOFT CAST STEEL 
[n Steel of any size—Quotations given either for uses or In bars and rods, for general use in Engineering Worka 
finished complete. 





STEEL CASTINGS 
Applicable in all cases where extra strength and durability 


are essential. This Steel is guaranteed to contain not more 
than 0.30 per cent. carbon, and to bear a tensile strain of 


84 tons to the meas, sth inch, SPRING STEEL 
TYRES AND AXI AND AXLES. Of pair quai, =m 


A EXORS. 0 Wu. fu. BALMFORTH, 


BRODILEZ, NEAR LADS, 


ae. we 


BLOOMS, BILLETS, & SLABS 


Of any size or temper, or of special soft quality, for use 
in lieu of best Oharcoal Iron, &c. 

























LOCO, STEAM CRANES, CONTRACTORS’ LOCOS,, 
TRAVELLERS, HOISTS, 


“AND ALL KINDS OF LIFTING MACHINERY. (ii aie 





OE Te TUTE eRe 





4607 ne 
Boilers fitted with Fox’s Patent th Fox's Patent Corrugated Steel Fire Steal Fire Boxes. pa 


"THE > —COALBROOKDALE 60, L™ 


FOR Cp — —-~ DIRECT- AOTING 
WATERWORKS. : ” AND OTHER 


scan ; PUMPING MACHINERY Af 

















QUARRIES. 
OHEMIOAL WORKS. . 
SEWAGE WORKS. 
POTTERIES. 
STEAM SHIPS. 
IRRIGATIONS. 7 a re 
DRAINAGE. | Joa] 
fee BOILER FEEDERS. 
fe FIRE ENGINES. 
HYDRAULIC PUMPS 


BREWERIES. 
SIMPLE & OOMPOUND 


“eet 
es 


= Sa 
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S. OWENS: & CO.,. 


HYDRAULIC AND GENERAL ENGINEERS, WHITEFBIARS STREET, LONDON, 
MANUFACTURERS OF 


PUMPING MACHINERY OF EVERY DESCRIPTION. 


SOLE LICENSEES AND MANUFACTURERS FOR GREAT BRITAIN OF 





























_ BLAKE'S PATENT DIRECT-AGTING STEAM PUMP, 
Nictin’e Dat a i yt! oe Fis: 
Blake's Patent Double Plung Pe oma rete! 
‘Pump, for Mines, Quarries; “J PB GS ot 1 ANORE THaNE 
Specially adapted for Gritty ‘Walet. and Heavy Lifts - Bie dG, $0.0. 0 
Also made Compound, & Y vided with meaty I ra | ovr 
Illustration represents Pump a 28-inch Steam Oylinder, 16-inch speeds : ] Ee IN USE. 
Ptinch Stroke Py UO Te 
O co YG - 
i 7 e ee 7 | | 
aa 
oo we fs ee | Abie, dice ae 
TT aaa ae skit Cimmasitn rm” ; 
50903 


YAU ie 


IVE F enti nay p py LIOR’ List FREE | 


2 circ a, — 7 inti 
WH SN . An fei 
va eS ao [ 
wo 7 Fe ys MIT 


_ SPECIAL DESIGNS AND ESTIMATES FURNISHED ON APPLICATION, _ _DESORIPTIY 








Mr. William Knowles’ Patent Automatic 
Supplementary Governor, 


FOR SECURING AND MAINTAINING AUTOMATICALLY ALMOST PERFECT ACCURACY OF 
SPEED IN STEAM ENGINES UNDER VARYING LOADS AND STEAM PRESSURES. 


HICK, HARGREAVES & CO., Sole Makers and Licensers, 
~ §OHO IRONWORKS, BOLTON. nl 


RICHARD DUDGEON, 


114, FENCHURCH STREET, LONDON, E.C, & 24, COLUMBIA STREET, NEW YORK, * 
INVENTOR, PATENTEE, AND SOLE MAKER OF HIS ra 


HYDRAULIC JACK, er o— ROLLER TUBE EXPANDERS, ~ 












THE TUBE EXPANDER, 


Frequent laints having been made of the inferiority of the Tools supplied lately under og 
cs = ER TUBE PANDERS,” RB. DUDGEON can to make known 





cover of and ADVERTISEMENTS headed ‘DUDGEON’S ROLLE 
that, oige now retired to America, he cannot guarantee any Expanders unless made by himself at his New York Factory, all of whieh and those 


nl d der :— 
R, DUDGEON, NY, y, Patd. Feb. 5th, 1867, on the Guide-ring of each Tool, wirnour waica NONE ARE GENUINE. 


Depét, 114, Fench venlest to them through Me eare should be taken $0 Dagens cin make on the Order bat as B: 
aati imiiedons bares ; : fo rs tgs sa, he would vespectly econtoeDd both te and: sees make teapply direct, “Ia urging 
°. returning thanks reddy caper yg ly Lapeer Sica ang ety mir rn Tae melt 


Dove opportunit 
th 
a  eaUes AHS PRIOE LINEN ON APPLIOATION-£0 R DUDGHON, 1K, YENCHURGE STREET, LONDON, EO 
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ROOTS PATENT STEAMBOILER me 


- SPECIALLY SUITABLE FOR VERY HIGH PRESSURE & EXPORT. 


Sizea up to 100 HP, Nominal, and when required in small light 
| Fe ait se ae a. or special positions, 


ptedi vy Unskilled Labour. 


iil Fr ite net 5, t oT Tt. 
Vane a AL. oven THE WORLD, [ 


1 Mitt ARH Wom 
ar oe) a . 


. Bat itt r sfc re mm “ hae a, gs 
"ROR PRICES AND Satin azz y ae 


THE PATENT STEA Hh DON, 


READ" OFFIGE AND WORKS: 28, HENEAUE $F, srmsciniainas «| 


LONDON OFFICE: 11, QUEEN VICTORIA ST., E.C. sus fy 
CONRAD KNAP, REPRESENTATIVE. cern 


iB PRIZE] TE GLENBOIG UNION FIRE aay. oe ‘LIMITED, [\5 PRIZE 
RANTIARO, 1876, “ pamela 8 rm sa “weantars © TAMOTERDAM, 165 aay sae lh és "atiaow sso. sapere hated 
























ae! F “4 a : 7 , > Ea x : “ \ Fe ag ‘ d _ ast +e. 
ALL NESORIPTIONS OF FIRE OLAY _@ooDs BRANDS, ous BOIG. GLENBOIG “STAR, and CUMBERNAULD, _ 1400 - 


100 To 200 PENH ON. MORE POWER THAN OTHER ENGINES FROM SAME QUANTITY OF GAS, 












CROSSLEY BROS. mite MANCHESTER. 


ileal s Patent TH oD Gill TT is * > Now Patent 
, ink Abell fd 


Mi ada 0 VEMENTS. 

. ae. MMCOAS ENGINE —_ 
The motive power at the Works of Messrs. CROSSLE 

rat EAP CA BROTHERS, Limited. consists of Otto Engines driven by 

POP DOWSON CHEAP GAS. with average fuel con- 


MOTIVE POWER sumption of 1°3 Ib. per ind. H. P. per hour. 
oe. | Th. DOWSON ECONOMIC O45 COMPANY, Ltd., 5, Gt. Quers St. Westminster. SW. 







Requiring a 
floor space. 


OVER 15,000 IN USE. 






















UCL, ee 88, “THON STREET 






FIRE: ‘bok AND Ar STAY TAPS § SQUARE-THREAD TAPS, AND ALL KINDS OF SPECIAL TAPS. 


BCREWING MACHINES, STOCKS, TAPS and DIES, TUBE CUTTERS, WRENCHES, &c. Catalogues on application. 8807 


J ont COWLEY & SON, Clarendon _Btrect, HYDE, near MANCHESTER. 


Pe >< wv, ‘ed rAd bs | pe 
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THE MANCHESTER PUMPING ENGINE. GOLDSCHMIDT, HALO & 00.8 


PEARN’S PATENT, PATS 
PRIZE MEDALS “PORTLAND” ROTARY PUMP 


CAN BE DRIVEN BY HAND, BELT, 
Philadelphia, aydaay. and 
Adelaide. OB STEAM ENGINE ATTACHED, 


No Valves. Positive Action. 


Will draw 26 ft. on suction, and 
force to a considerable height. 















Can be run fast or slow, NOT eee i. 
depending on Centrifugal Force. ee Sen 


Direct passage of Fluid from a 
Suction to Delivery Pipe. : 


iy ai iy 











By “PORTLAND PUMP” 


1 THR 


SIMPLEST & MOST EFFECTIVE in the MARKET, 


Will Pum kinds of Fluids — or Cold), 
one Acids, Tars, Oils, &, 


Can be completely emptied in a second. : 


Fe ee ee tn Mee a aoe] 


i 2 7 ~ = ie = 
t ne 
" a aS 


i hoo ar 
3 7 % well te - 3 


SINGLE RAM, DOUBLE RAM. 
Fast superseding all others in Iron and Steel Works, Sanapaalir Mills, Breweries, Chemical 
Works, and for fire and general purposes. References oan be given all over the world. 


FRANK PEARN & OO. West jort 


Ti. 
fii: ait | 


_ FOR PRICES AND PARTIOULARS APPLY TO 


hon oe LICENERE AND-MAKERS 


QUEBEC WORKS, 


BRADFORD. 


LONDON OFFICE: 87, WALBROOK. 


——10;——— 










CATALOGUES ON APPLICATION. 


al ] Bey: . 


Rpt h ete OL EIEN te OUI ae abe lls Ie gar ns CS, Reg : Bip! ne. - ; ~ ce ro Ee cate! 
ae STEAM REDUCING VALVE. STEAM WO, FOR 2 Horan PURPOsas om AnD a BEA. sTRAN PUMP, MADE al a0 ANY KIND OF WORK, ae70 


DRYSDALE & CO. 


LonDomw EtOAD, GLASGOW. 


DIRECT-ACTING 


Vertical Centrifugal 


PUMPING ENGINES 


Circulating or Ballasting Purposes. 














=? Oia 


7 RiSeVED AWARD ATTHEMORTISTOONT TO 
TYNEMOUTH, 1882. CENTRIFUGAL PUMPS. 
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F. G. BONE'S Patent COMPOUND TUBULAR CORNISH BOILERS, 


Ten most si oot states connected with We beg to call attention to the sixes and power 
these Boilers are— ot these Boilers, showing the emall amount of 
. ped faa: of ee 2. Saving of Fuel, space they occupy— 


eS a ee Sft, | 5ft. Oin, diameter, 20-horee power, 
6. Can be Easily aed. 6. Most Durable. 18 ay ot, in, ’ ki 





1. Asowmible for Repairs without Disarbing the Loft, Bt Gi y  H 
: SS a Goal or | oS : a 
10, Is Superseding all | Others, | ae ” a a ; _ 
Testimonials and Price Prices on Application. = awd 18ft, Bit. Oin. 100 
SOUTH LONDON BOILER WORKS LONG LANE BERMON. DSEY, LONDON 
___ A LARGE NUMBER OF PRACTICAL MEN 5 REPT ON HAND ON HAND SPECIALL FOR BOILER REPAIRS 6140 


WW . WEE... & SON, 
ENGINEERS, IRON & BRASS FOUNDERS, BOILER MAKERS, ke 


MANUFACTURERS OF 


PUREING ENGINES, BLOWING ENGINES, STEAM ENGINES, AIR COMPRESSORS, and 
VACUUM PUMPS. 











fe ; a ae ae i aa sre ae ae einai = bait - 
DOUBLE RAM PILLAR reureee wow. BOLD IRON. WORKS, "ST. “HELEN'S JUNCTION, LANCASHIRE. 


= Le comatemntat haa bhenmnmmenneadltibarntedhnenageahticaeakied 


— 


BS IE SET TTR SEITE For Particulars see last 
Ne G2] eed ee Wa: A= Week's “ ENGINEERING,” or 
j aH (29 Es ‘ \ ee tls WRITE FOR HANDBOOK. 

i pv. JESSOP & SON, 


§118 
~ Or 118, eae Street, LoNpon, 








JAMES GOODWIN & C° 













/rontounoers, Bridge Builders. Engincers. & Boiler Maker S, 

MAKERS OF SOLE MAKERS OF 

eel lle cpt M OTHE RWELL Ne AR GLASGOW : HOPE'S PATENT 
ast /ron Sleepers, | aa ae 

COLUMNS, “ii. Pre Stone Breakers. 

TANKS, . Le Gataens : Foundries also at 
Ingot Moulds, and we = eS ee re et Loe SS a a, ae Ardrossan, Ayrshire 
General Castings. ; or me | ee i a | a er) a Johnstone, Renfrewshire, 


a 


~ a - 


ee 
ee 


Mt rie 
eT TED 


VIADUCT AT HIGH DLANTYRE, CALEDONIAN RAIBWAY. ee ee ee Senay 780 FEET. Eascrap 1 1882. 6274 


MAKERS OF IRON ROOFING AND - AND GE: GENERAL STRUCTURAL WORK. 


THE SAVILE STREET FOUNDRY AND ENGINEERING CO, 


(LarROET ED), SHEE ITED, SOLE MANUFAOTURERS OF 


Baker's Patent Rotary Pressure Blower and Gas Exhauster. 


a: Wp PATENT ROTARY PUMP. HALL’S PATENT STONE BREAKER. 


ee 





équiiBL STEEL CASTINGS. wr. f General Machinery of Every Description. 
fondo flees and Exhibition Rooms, 68, Queen Tir Stet, B.C, (CRRRYESEREHO™) Moser, BECK & C0,, Limited, Ageity, ss 
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SORAW-OCUTTING 1.A' Ter ES, 
Gin. to 24 in. Centres. 


PRICED CATALOQUES 
ON APPLICATION. 


. LOUDON BROTHERS. 


Bothwell My) §U. Thames St, 
GLASGOW. ) (LONDON. 


oo eee eee 


TURNED WROUGHT IRON. ‘PULLEYS. 


. These Pulleys ae TURNED IN. A LATHE, and not 
_— ona — like those erin acid. 
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Engineers, ironfounders & Millwrights, 
BATLEY, TORESHIRG, 


Makers of GHLAIFTING and FRICTION PULLEYS fo Pogib ae it Machinery, which dispense 
with fast andl Soaps Pulleys 0 rane Pull answers for beth. Wes ee oe ‘tine Ble} Olaagew ee ‘ 
nah!’ 
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RAILWAY. F OUNDRY, “LEEDS. 


3 he | nr : \ 7 
SPECIFICATIONS, "a ce) . a. 


retires ree 


. ve Fe ee ee ee 


+ 4, ‘ 
PAYMENTS. 


- 


Application. 





LOCOMOTIVE TANK ENGIN: S 


OF ALL sis AND TO--SUIT ANY GAUGE OF RAILWAY,” : mers ! aos g? 
For Main Line or Branch Railways, Contractors, lronwarks,. Oohtieries, Bic. 
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GRANES! CRANES! [S&e24e- 
RAILWAY PLANTIL .22<- 


er ore" 


____ RANSOMES & RAPIER, 5, 6, Westminster Chambers, LONDON, 8.W., and Waterside Ironworks, IPSWICH, ston 


FIRST-CLASS MEDALS, LONDON, PARIS, SYDNEY, ADELAIDE, &o. 
iS ray ind Pon Fish BOLLS. cox wepaze ce Sra ah 


GOLD MEDALS for Steel, Files, Saws, Steel Forgings, Rallway 
i8s0—8l., alin shadt lS ke 


”_. IBBOTSON BROTHERS 


AND COMPANY, LIMITED, 
GLOBE IRON AND STEEL WORKS 


SHEFFIELD. 


eaamgeicaeneat 
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ps “ap | mor OLE TLornm 
, STEEL FORCING, AXES, hy | = RAILWAY Srins OF ALL i. 
3 Files (Hand Cut o S Gores bata ‘Patent 
ene ere : bag : A. B Ibbotson’s Paten Die d to ee d Steel Bol 
i | aa ‘nallway Pant Ba tc, 0, | = 7 





GEORGE TURTON’'S PATENT WROUGHT {ROM BUFFERS, 


AND PATENT COMPOUND CAST STEEL SPRINGS. {als 
LONDON OFFICE: 4, WESTMINSTER CHAMBERS, VICTORIA STREET, RW. 


PATENT ELEVATING STEAMER, | 
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“HIGH TIDE. 















LOW TIDE. 
For Ferry Trafi, to Land 


Ok a Me ee dd 


and Embark Passengers, Seat e es ‘ ‘ LER Rene eee NS OT paar me artemisinin 

Oarriages, Wagons, and mines: =o = 30s SMT RN eee ; 

Onttle on same level as ,. - <=. es ‘ AR 7 y. a WE = ws Neither Slips or Pontoons, 

Pier or Quay, irrespective : | ». 4 tan ene ae Boog ri ekien: ee sca aol Berths are 

of the rise and fall of tide... Tear, =) — = es a Pees z iol s iG ere se 

Also f ingand Em- - ye 6 

fasting ‘Tone Homes, a er —— ls = udvantages of » Bridge, 

and Artillery. | ‘ ok - . = whi bg | 3 | | fh) a i | i ; par , ; : == rs ‘G . . eS =—— ay without obstructing Navi- 
, x re ne =a ie gation. 


shy, 


mm W.SIMONS & CO, * 
SHIPBUILDERS & ENCINEERS, | 
| REWE RE, 
SCOTLAND, 


CONSTRUCTORS. 







ace ON ‘PLATFORM, | 
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ESTABLISHED is83e. ESTABLISHED 1839. 


JOHN MUSGRAVE &% SONS, Ltd., 
GLOBE IRON WORKS, BOLTON, 
Manutacturers of the only Patent Safety Starting, Turning, or Barring Engine. 


Makers of STEAM ENGINES up to 3,000 HP. 


With Patent Automatic Cut-off Motion. Adaptable to Stamper Valves, Slide Valves, oS Oorliss Valves, 
which can also be applied to existing Engines. 


STEAM HAMMERS, 


On Condie’s principle, with Patent Valve Motions, from 84 cwt. to 25 tons. 


Wrought-Iron and Steel STEAM BOILERS with drilled rivet holes only. 
MILL-GEARING IN ALL ITS BRANCHES. 


LARGE ROFrE OR BELT DRUMS UP TO 3E FEET DIAMETER. 








BLEACHING MACHINERY. 
ALSO THE ONLY MODERN PLATE-GLASS MACHINE MAKERS, ™_ 


GOODFELLOW & MATTHEWS, 


(Late B. GOODFELLOW. ESTABLISHED 1838.) 


HYDE, NHBAR MANCHESTER, 


——— MAKERS OF —— 


ROPE & WHEEL GEARING 


All Descriptions of Millwright Work. 
HIGH-CLASS STATIONARY, PUMPING, and BLOWING ENGINES, with CORLISS OR OTHER VALVE GEARS, 
IMPROVED METALLIC PISTONS AND AIR PUMP BUCKETS. 
CYLINDERS, &¢., BORED AND VALVE FACINGS PLANED IN THEIR PLACES. WHEELS, &c., MOULDED BY PATENT MACHINERY. 


FLY -WHHEELS, ROPE AND BHLT PULLEYS, &c., TURNED TO ANY SIZH. _ FORGINGS OF HVHRY DHSORIPTION, _ 5068 


MATHER & PLATT, 


awe mie SALFORD IRON WORKS, MANCHESTER, 


(London Representatives, Messrs. LEWIS OLRICK & @O., 
27, Leadenhall Street, E.C.) 


—- PATINT — 


os ==> FRICTION CLUTCH. 


These Olutches are SIMPLE, DURABLE, COMPACT, | we 
and CHEAP are easily thrown in and out of gear, and start Taam e 
without shock when running full speed. Wess 4 














; ! 
owe 





A Friction Clotch 3 ff. diameter equals a Cone Clutch 6 ft. diameter. | 


CLUTCH COUPLING. aa aaa, : 
LIBERAL TERMS TO THE TRADE. PRICES ON APPLICATION. CLUTCH AND PULLEY 5260 
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PATENT VERTICAL 


| Mullitubular 
Boiler, 


— WITH QUADRANT FLUE TUBES. — 
ADVANTAGES: 
Comnactness, Durability, Economical, 
Accessible, Cheap in First Cost, 
Suitable for all uses, and adapted for 
Export. 


VARIOUS SIZED BOILERS 


IN STOCK AND PROGRESS. 





Ship, Boiler, aoe Rivets, Railway Spikes, Screws, Screw Bolts, Nuts. 3 
EST MATERIALS AND WORKMANSHIP. MODERATE PRICES. = 
Prompt Deuiveries OF ALL HOME AND Parone ©) OxpeRr 5071 oA 
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WHITEHOUSE & CO., 


TIPTON HALL GHAIN WORKS 


TIPTON, STAFFORDSHIRE, HH By EF i | Se Hlustrated Price Lista Post-froe upon application to Patentees 


uaxens oF Tax CeLepraren | | (MMe Ll BEESLEY & SONS, 
CRANE ORDERS £ 4 i MANUFACTURERS OF 

















Marine, Lancashire, Cornish, Rastrick, and 
the ordinary Cross Tube Vertical Boilers, 





DESPATCHED AQ al ie _ IN IRON OR MILD STEEL. 
ON | ™ meta sia dese by Meter, Zila Wovknsahp u 
ae oe i FURNESS BOILER WORKS, é«7o 
INCLINE RECEIPT Pe q __ BARROW-IN-FURNESS, ENGLAND. 
OF 
CHAI NS. TELEGRAM. 


| EDWARD FOSTER & SON, € 


EsTaBLisory 1798.) CENTRAL BRASS WORKS, [Esrasuisugp 1708. 


HALIFAX, ENGLAND, 


MANUFACTURERS 3, BVERY DESCRIPTION OF 


BRASS GOODS ;I : | 


ALL HIGH-CLASS CHAINS made xe by EXPERIENCED WORKMEN, from 
SPECIALLY-PREPARED IRON, under the most careful PERSONAL SUPER- 


VISION, thus ensuring the GREATEST POSSIBLE STRENGTH, UNIFORMITY, 
and DURABILITY, 









SHND FOR PRIOCBB. ane For Steam, Gas, and Water. 
AGENTS : = r — 0 
LONDON: J. 0. 8. OGG, 13, Crutched Friars, E.0. i . a ™ FOR SPECIALITIES OF STEAM 
MANCHESTER : 0. J. BROWN, 7, Exchange Arcade. | a | iy WHEEL VALVES, STEAM COCKS, 
_____ LIVERPOOL: HOLT & , ADDLINGTON ON, 24 Fenwick Street. i uae i FPS ETC. ASK FOR ILLUSTRATIONS. 
Hf ” T = nO. 
SP if! ‘avian i : 
yeast Sela Sa) FOSTER’S 
LATHES i. too SIGHT-FEED 





HNGING LUDRIOATOR, | 


Highly finished in Brass or Lron, 
Used extensively on both Land and gm 
Marine Hngines. ; 


SMITH & WILSHAW, 
HALIFAX, ENGLAND 
Makora of all kinds of i 
wy Improved Self-Acting, Sliding,| J 
and 5 Screw Cutting Lathes, 


__ For Foot ‘oot Gr Power, — 520 





All our goods are of High Quality 
and woll adapted for Export. 


PLAYTON % “SHUTTLEWORTH | org ae I nageeg 
Stamp End Works, Lincoln; and 78, Lombard Street, London, EDWIN rt sLUMBY ~SON & W000, 


Ex. The Royal Agricultural Society of England have | WEST GROVE WORKS, 
awarded every FIRST PRIZE to CLAYTON AND ‘i 1 r ™ aa HALIFAX, 
SHUTTLEWORTH for PORTABLE and other a q 4 Manufacturers o1 











STEAM ENGINES since 1868. and PRIZES at\ | Mt 
every MEETING. at which they have com-)|¢ 
peted since 1849. 


ty AND 


I: RIVETED 


Bey ran BOILERS 


(Croas Tubes & Multit: bular). 


4 ; WRUvuwe.- ee, paseo 
a 





mt a 
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Steam Engines, . Portable and Fixed. (Over 21,500 Sold) 


Wood, Straw, and every kind of Fu 
Thrashing ‘Machines. (Over 19, 500 Sold). cn 
Straw, Corn & Hay Elevators. Chaff Cutters for Steam Power.| 4 ign e| WROUGHT WELDED AND BIVETED 
Grinding Mills. Saw Benches. Traction Engines, &c. " * BO! L ERS 


GOLD MEDAL andsFirst Class Certi-|@Gold Medals and other Ae have Hot Water Heating Apparatus. 





ALSO 





ficate at the Cateutta International been awarded ¢ HOT WATER VALVES. 
AYTON AND ATT LEWORTH 
Exhibition, 1883-4. o all the important International FIRE & BURGLAR PROOF SAFES. 


te eey een e —- 
ca heme salen a eee 





| , and Colonial Exhibitions, including : 
THE OWLY GOLD MEDAL =|" iondon, 1861 & 1862 ; 
awarded for Paris, 1855, 1867, & 1878; 


PORTABLE ay EAM ENGINES. Vienna, 1857, 1866, and 1878, 
Catatidues fn Phglish and in all Buropean Languages free on application. ssis 


GOLD AND SILVER MEDALS, 
PARIS EXHIBITION, 1878. oor 


ere mena % metas nan emma ee 


IMlustrated — Prive Lists on api eeee 








alae a 





wpe eeese a ee nerertnr esa temeere 
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~” §MITHFIELD SHOW, AGRICULTURAL HALL, December 8th to 12th, STAND No. 28 (Downstairs). 


MARSHALL, SONS, & CO., Limitep, ¢=2:.. 


BRITANNIA IRONWORKS, CAINSBOROUCH, AND MARSHALLS? BUILDINGS, 79, FARRINGDON ROAD, LONDON, E.C. 





— 5 () i 


MORE "THAN UPWARDS OF 








12,350 220 
ENGINES = GOLD and SILVER 
MADE AND {titi MEDALS 
SUPPLIED. a | AWARDED. 
: in —— 01 fee ni ee ee, pee ro 
Portable and Semi ‘Portable Engines for ali Horizontal 1 Engines, "Bin re Coupled, and Compound, with Cornish Lancashire, Royal Bere iechincn: Steam Thrashing 
enamel 
ENGINES SPECIALLY EQUIPPED FOR DRIVING ELECTRIC LIGHT MACHINERY. 

Five Gold and Three Silver Medals. MELBOURNE gL 1881. na ne for all Exhibits, Five Gold 
Wwe Bee TE TBITION, 1885 ~The Diploma of Honour, | BYDN SYDNE’ TRITON, it 70 Goll Medals First Prizet, (Medals, 
ELECTRICAL EXHIBITION, Crystal Palace, 1882. —Gold Medal. ecto Go als ie other vig hy 

OR: RUSSIAN FRHBON{APPLIOATION. stag 














CATALOGUES IN ENGLISH, FRENCH, GERMAN, SPANISH oP OLN 
— RUSSELL 


m 
, oo ann © 0. ENGINEERS, 
= ee, 
eo uty 
>, .-> 1 : , 
ronvance “2, CMO L of 6 WAND 
sd al pneue a DERRICK CRANE ae DERRICK CRANE ‘e 
-.. + 8 ; STRAW oxen oRAnE 

pee ee De a _ eee eee ferme 


| ANC ale Rea em Pe |e a Re AOR ESTE nen oH aetna 22) CURR RAMPS AOE deen 


MOTHERWELLE 


NEAR GLASGOW. 












PORTABLE 
WAND CRANE hs 


STEAM PUMP. 


Will Work Suspended on a Chain. ' 


No Oiling, Packing or 
skilled attention. 













(TO 100 TONS ' TO 30 TONS 













a 


The Pulsometer 


Will Pump almost anything. 


No Moving Parts except 
the simple Valves. 





























SPEOIALLY SUITABLE FOR ai aril: , | | BPECIALLY SUITABLE FOR 
CONTRACTORS’ WORK of all kinds ih or ( a) oo ae ow a ai NI 
Such as Wall-Sinking, Foundations, Sua Walla, &. ; ‘> cemauqating\ fat 2 am .. fe . Such ax Raising Water for Stock, Irrigation, &¢, } 
USE ON BOARD STEAM SHIPS | back T d 
__. For General Pumping, &e. 








Over 250 Vesscls now fitted, &c., &e, 


THE PULSOMETER 


Niluc Chs Iu Wourkhs, 
LONDON, S.W., AND 


PULSOMETERS ON HIRE. 


ENGINEERING CO., L™: 


61 & 63, QueenVictoria St., 


LO ONDON, E.C. 
A LARGE STOCK KEPT, OF PULSOMETERS, 
__BOILERS, PIVES, &. 





Se eee ee 
Letters , PATENT ROLLED BUTLER'S PATENT FRICTIONAL COUPLINGS. 
> . %, 
A'Z , 
‘gg SHAFTING ~ 
BS The Kirkstall Forge 
~ IN IRON AND STEEL aa SOLE MAKERS. on 
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RENEWAL, f 


CORES Os PACKED COCKS ee 
, VOTAN of WATER CROCE iE eet) Sih US 
te make Es Ty RSRALST AT Ob, Ne, Rte eh abet 
4 ‘ey ae easy 2 i OW WR! Awe 
__ 
we OT DOVE STREET LONDON S.E 


rea enesy ooVER STREET LONDON S.E. LL WHART 


iB. & Ss, " MASSEY MANCHESTER 


DOUBLE & SINGLE-J ACTING STE AM H AMMERS. Recelved the ONLY Medal for Steam Hammers at the Paris Exhibition of 1878, 


iio ta 
. Bee a i - i A 
bh E Ve BOURDON FEL aie oe, ee eee % 
. ae . 4 
aye! 













of all al ae . 
pertectly DEAD AbBw, nwt. to 20 tha form ee ay be, worked by band wi in mn doeired. case fares “ iacesow: 1872 Nia, ta; Bln iho fodumer aeenety | A Bs Le Leods, 1876; Paris, 1876, ‘estes 
ammers, mproved Fratn a and when : and Liverpool Society, 1876 8, Contenni ester 
working up to 500 blows per minuto, in somo cases bela worked by the foot of Hammers, OIROULAR 8A we : rt Kant saa Pare Sydney (Australia) 1880; 
a 0. Most iron, 'S PATENT POWER HAMMER 


and not requiring any separate driver, 
SPECIAL STEAM STAMPS, DROP 
HAMMERS 










From 60 to 100 usually in construction. 


Printed by the Proprietors at their Printing Offic 





Sarlah of Bt Mardin sitive “Fields, and Publhed by Gn a 
nt Garden, both tn the County of Middlesex. | Middlesex.—Friday, Dece December ber go 1884" sas 
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Portland Goment: 





manufactured by 
Francis and Co., 


“4 6338 
ma) Th ata Tete en Elms Brand, siplanieine past 1810. 
ma Ha 8, 1878. 
a; Sy Vimhal, Loddon.” W “Wark Gs, Rooke Rochester. 

‘ Wieland ochre cep tt 


eee tad iG oa Ghee 


enttine and of tho best quality, is supplied by 
the WOULDHAM CEMENT OOMPANY for home 
consumption and oxport.—For prices, &., address, 
30, 5 Laine Stee Stset, Lon cPontony? me se 


oo eee 


Rreby Portland Cement 


COMPANY. 
MANUFAOTUBBRS OF 


Portland Cement 


Of the Greatest Btrongth and best Quality. Reman 
ae Lias Cemont, Blue Lias Hydraulic Lime, Ground 
and Unground. 
RUGBY, WARWIOKASIIIRK. 
une : Ney BILTON AND Nawso.p. 4867 


 aetcaheenemneenemenrentnencnaemmen eee eee a eto ee 


Qidham Brothers, 


Civil & Mechanical Engineers, 


5-8, Clive Street, Calcutta, 


AND 
110, Cannon Street, London, 
E.C. ane 


ceeeemene tn 


Qtannah’s Pendulum Pumps. 


For Pricos see alternate weeks. 


ee 


Over 15,000 “(ito FRrwines 


AT WORK, 


t Use 25 to le 7, less (108 


ares HP. than 
Ary other Hpsize. 
Crossley’ 


8 Patent felf- Starter, 
» and eit made, may ie 
rossley’ 8 ‘tent ; Twin-Engine| — 
Impulse ith Revolution. Very Steady in Running 
. Hiemser Awaan at Parte Evwcrnioa, Exarerrion. 


Crossley Bros.,Ld., Manchester, 


pe ne me ee ee 








team Launches. — Messrs. | TT 
YARROW and COMPANY, eh emde London, 


are p od to 
ving si "to twenty-six 
Paddle Steamers having draughts 
down to 6 inches of water. inery constructed 
for boats built abroad. 


team Launches can be 
Bhipped most conveniently from the Mersey 

to all parta of the world. A large number ef various 
sizes always in progress at COCHRAN & CO.'S, 
Birkenhead. — Beepage 4. 4740 


osper & Co., Broad Street, 


PORTSMOUTH 
Have FOR SALE, New STEEL STEAM YACHT 
60 ft. by 10 ft. 4 in., Now WOOD STEAM LAUNCII 
40 ft. hy 7 ft. 6 in, and Second-hand ditto, 22 ft, 
iy tt h tt. | 6 in ____ 8S ol 


Prorrestt & Son, on, London, 
SHIP AND LAUNCH BUILDEKS 
ENGINERRS. 


(1 FG. Des Vignes, Chertsey, 


G. Surrey, Builder of Fist. class High-speed Steel 
Yachts, Launches, & Torpedo Bonta. Estab. 1889. 3784 


Patent § Spring Safety Valves. 


THOMAS ADAMS, 
Works or turk “Ant AND Bee,” 
WEST GORTON, MANCHESTER. 


SEE LARGE ILLUSTRATED 
~ _ NOV. 21, PAGE 48 
STEEL CASTINGS. STEEL CASTINGS. 


Hitttield’ s Steel Foundry Co., 


SHEFFIELD. GOLD Medals, Paria and Mel- 
bourne, '78&’80. For Engineers, Ktallways, Tramways, 
Minea, Hydraulic Work, Dredyers, &., &e. Specially 
sound, dense, and of unequal ed atrongth, toughness 
and durability. Our Unhammered Steel Castings, as 
rocently tested by H M. Govt., stand 40 to 66 tons per 
cq. Inch (varyingaccording to the hardncxwand purpose 
required) and up to 20 }.er cent. elongation. Can be 
thoroughly rehed upon for regularity and uniformity 
oftomper. See Advertiscmont puyce 24 4hw3 





ADVERTISEMENT, 





ohn Spencer and Sons, 
ed et STEFRL WORKS, 
NEWOASTLE- ON. TYNE. 
SPRINGS, BUFFERS, STEEL CASTINGS, roe 
GINGS, TOOL STEEL, FILES SPRING STEEL, &o 
SIEMENS STEEL ‘BLOOMS AND BARS. 'B708 
PARLIAMENT MANBI MANSIONS, Victoria Sr., LONDON, 8. Ww. 


ohnson & Phillips, Telegraph 


ENGINEERS, ELECTRIOIANS, and CON. 
TRACTORS, 16, Union Court, Old Browil Street, E.C. 
Works and Wharf at Charlton, 8.E. 

Makers of all Machinery, &c., for the vor pee equip- 
ment of Telegraph Cablu Factorica an Steamers, 
Rlentric js, Cablea, and Carhons, &. h¥6U 


40, KING STREET, COVENT GARDEN W. C. 


homas Kell and Son, Litho- 


graphers, &0., executo every donc! tion of 

rear a ty Chromo-lithography, Engraving, and 
Print mal ngineering, Architectural, and Piotorial 
Drawing in best manner. Paper Drawing, photo-litho- 
graphy, &c.—40, King St., Covent Garden, W.0. 8462 


Foundry and 


| gsca 
ENGINEERING une 
Railway Plant & General Knyineers, 


witches, Crossings, 
Tusitablon, Water Cranen, 
Nt. Girders, Bridjea, "Roots, Pipes, Pumpe, 
a Tanks, Engines, Kollers, Cranes, 
Works : NEWPORT, MON. 
London Office : 6459 
“10, BUSH! LANE, CANNON STREET, E ©. 


team Boilers, 


; Ready for Delivery. 


& J. cess & SONS, Manahester, 

\ : always koep a large stock of '‘ Gautoway ” and 
‘“Two-rLusp” Boilera ready for dispatch. = 5080 
illans’ Patent Compound| 7 
ENGINES, for marine and general purposes. 

Stock sizes from 6 to 1601. HP. Special patterns for 
Electric Lighting. —WILLANS & ROBINSON, Thamos 
Ditton, Surrey. 5283 














6426 





R. » EK. Crompton and Co., 
See Advertisement last week, pago 12. 
ENGIN COMPANY, H44h 


ELECTRIO LIGHT ENGINEERS, 
MANSION HOUSE BUILDINGS, E.C. 
as Pidsuihs Pa see 
V7 orthington umping 
114é, QUKKN VICTORIA STREET, LONDON, B.C. 
Ben Illustrated Adv ertisoment, page 46. 








AND PUBLICATION, 


4872 


G team Hammers. 





35 & 36, BEDFORD STREET, 











ter Sand En 


Fyeate n | i sh, 
ENGINEERS AND MILLWRIGHTS, 


IRON AND BRASS FOUNDERS, BOW, CONDON, E. 
DREDGING MACHINERY. 
HYDRAULIO MACHINERY. 
“ WILLIAMS'” PATENT CAPSTANS. 
LAND AND MARINE STEAM ENGINES. 
DISTILLERY AND BREWERY PLANT. 
FLOUR AND RICE MILLS. 
WATER AND GAS VALVES, ORANES, LOCK 

GATES, &. PUMPING MACHINERY. 

HUNTER'S PATENT FLOATING CRANE FOR 


DOCKS, &. 
BTEAM LAUNCH MACHINERY. 4055 


Boiler Tubes, Iron, Steel, and 











HOMOGENOUS. 
EDWIN LEWIS AND cae 
Wolverhampton. SM 
Muabes.! Poseph A} r a 
MARINE, 
LOCO’, TURE WORKS, 
STEAM, Great Bribok, STAFFORDSHIRE, 
BORING, OFFICES :-- 
COLLIERY. LONDON .46, QrRew Victoria 81, 


LARGE TURES MANCHESTER —5,MARKETSTRERT. 


LAP-WELDED | NEWCASTLE—1, Sr. NiaHotas 
TO 12in. DIAM. BUILDINGS, 6139 
“Hassall: and Sons, 


james 
IMITED 


L 
CROWN TUBE WORKS, WEDNESBURY. 
London Warehouse : 108, Southwark Strect, 8.E. 
Leeds Warehouse : 6, Mark Lane, Briveate a 
5001 


and 


a iio 





7 rought ~ Tron 
FITTINGS. 
LLOYD AND LLOYD, 
ALBION Truk Works, BO wtInGita M 
WAREHOUSES -- 

90, Cannon Street, E.C 

Liverpool. 63, Paradise Street 

Mane cheater” 7, Bluc kfriars Street 1331 


“Hho Bost and Che apest Belt.” 


See large Advertixement, alternate weeks. 
LANCASHIRE PATENT BELTING AND HOSE CO., 


J 


FOR 
INTERNATIONAL 
SYDNEY, 


“Wire Works” Mills, 
STRANGEWAYS, MANCHESTER HTH] 
AWARDS TO 
~ 4 
ohn M‘Dowall & Sons, 


JOHNSTONE, sean GLASGOW, 
WOOD. WORKING MACHINERY. 


EXHuition | INTRRNATIONAL Fores1ey 

1879-80, BAN BITIOS, Maivetucan, 

—- TNR fhO20 

Only FIRST Award granted | Highest Award GOLD 
to European Exhibitors. MEDAL (1st Cuass) 


London Agent—1, i GUTHRIE, 70, Bishopyate Wither 


J.C. Rh. (kes, A.M.LC.E., 


H ydraulic 


Jyrgineer. 


en Re 


Pumping 


Me: hiner 


Of all Kinds. 
6054 


39, QUEEN VICTORIA STREET, LONDON, ELC. 


— Patent Boiless and 


TURES, 
LEWIS OLRICK & CO., London. 
Seo Illustrated Advertisomie nt, page 26 


eorge Russell & Co, 


ENGINEERS and BOILERMAKERS, 


5046 


ALPHA FTEAM CRANE and ENGINE WORKS, 


MOTHERWELL, noar GLASGOW. 


SILVER MEDAL, PAIUS, 1867. 4n21 


Massey's Patent Hammers 
RECEIVED THE ONY PRIZE MEDAL 
PARIS 1878. 

More than 1500 made. 


Drop Hammers Hasae's Patent Power Hammor. 


B. & S. MASSEY, MANCIIKSTER, 
4896 





STRAND, LONDON, W.C. 


cn 








—— 








Price...6¢. 
eee) Pour. Od. 


| Ffathorn, Davey & Co., 
LEEDS. 
PUMPING MACHINERY 
For Mines, Water Supply, Irrigation, Graving Docks. 
Drainage of Fens an d nor Pumping Purposes. 
HYDRAULIC MACHINERY OF ALL KINDS. 
The ‘ DOMESTIC” MOTOR. 


ais! _CATALOGUBS ON APPLICATION. 5856 
ocomotive Tank Engines 
designed and constructed h 


MANNING, WARDLE, AND COMPANY, 
Boyne Engine Worka, Lecda. 

See their Illustrated ated Advortivement, page 30. 

ocomotive Tank Engines, 
TRAMWAY ENGINES AND CARS. 

Built by THE FALCON ENGINE and OAR bbe 

Limited, Loughborough. 
__ See MMlustrated Advertisement, Nos. 28, nee al = 


he Patent Corliss 


And PATENT CORLISS GEAR ee faa 
special Improvements by DOUGLAS and GRANT 
Dunnikier Foundry, Kirkcaldy, N.B. These engines 

arc made Horizontal or Beams, Condensing, Non-Con- 
densing, and Compound. Also makers of Rice Mills, 
and Paper Mills, and Goneral Engineers. Machinery 


shipped or trucked direct from the premises. Sho) 
= { a) s 
Cochrane, Engineer, 


J ohn 
e BARRHEAD, N.B., 
Advertises hy STEAM ENGINES, STEAM 
HANMERS, STEAM PUMPS, &., in this Paper every 
Fortnight Catalogues, &e , on application. 6820 


Steel Hydraulic Cylinders.— 


HENRY BESSEMER & CO., Limited, 
SHEFFIELD. 
Bee Advertisement last week, page 37, 


MYweddell’s 
Hydraulic tivetting Machines 


8627 











14, DELABAY STREET, WESTMINSTER, 





LONDON, S W, 4807 
Bee Tlustrated Advertisement last week, page U3. 
Sterne & Co., Limited. 
ENGINEERS, 


Sole Makers of 


(Clerk's Patent 


QS clfS tarting 
(G8 i ngine. 
HIGHEST AWARD, 


BRITISH SKCTION FLECYRICAL EXHIBITION, 
PARIS, 1881. 


GOLD MEDAL, 


ORYSTAL PALACK ELECTRICAL EXHIBITION, 
LONDON, 1882. 


trong’s Pua Feed- water 


; ees and Purifiers, 
With 


STERNE AND WAINWRIGI T'S PATENTED 
IMPROVEMEN as. 


B27 "Wheels, | 
mery Machines, 


Spiral Springs. 


The Crown Tron Works, GLASGOW. 





——1 The Crown Iron Works (Hollinwood), MAN- 


CHESTER. 
10, Victoria Chambers, WESTMINSTER, 


City Office and Show Rooms, 40, CANNON 
STRENKT, E, Gd. 


10, Rue Laffitte, PARIS 


S588 




















oval Tndian Engineer- 


G COLLEGE, Cooper’s Hil), Staines. 

The course of study {s arran ed to fitan engineer for 
employment tn gear Ind . or the Colonies. Sixty 
paket will be admitted in Beptember, 1886. For 
etition the Secretary of State will offer FIFTEEN 
‘APPOINTMENTS in the ian Public Works Depart: 











ait. and TWO in the Indlan To a 
For particulars apply to the EMORETAR * 
College. 
TENDERS. 
INDIA a 


BY ORDER OF TH THE GEORETARY OF state FC FOR 
tA IN COUNCIL, 


INDIAN STATE ‘ATE RAILWAYS. 
The Director General of Stores for India is prepared 


to rocelve 
seh’ 


nders from such Per- 

SONS as may be willing to BUPPLY— 
STEEL RAILS 

2, BRASS BOILER 


, ¢ ofa ee ag yard, 
The Condieions of the Contracte may bo obtained on 
lication to the Director General of Stores, India 
a ce, Weatminster, §.W., and Tendors are to be left 
at his Office at any time 'pefore Two o'clock p.m. on 
Tuesday, the 23rd Decembor, 1884, after which no 
Tender will be reccived. 
A. ABEROROMBIE JOPP, J 875 
Director General of Stores. 
HIS HIGHNESS TIE NIZAM'S GUARANTEED 
STATE RAILWAYS COMPANY, LIMITED. 








His Highness The Nizam’s Guaranteed State Railway 
Company, Limited, is prepared to recelve 


[lenders for the Supply and 


DELIVERY OF :— 
RESSEMER STEEL VIGNOLES RAILS, 
BEBSEMER STEEL FISH PLATES and 
WROUGHT IRON FISH BOLTS, NUTS, and 
WASHERS. 

Tondors are to be delivered in sealed envelopes, 
addressed to the undersigned, marked ‘Tender for 
Boasemer Stecl Railx,” or as the caso may bo, not later 
than Two o'clock p.m. on Monday, the 22nd day of 
December noxt. 

The Form of Tendor, copy of Specification and Con- 
ditlons of Contract may be obtained at the Offices of 
the Company on ayment of 28. 6d. in cach case. 

The Directors do not bind themselves to accept the 
lowest or any Tender. 

Iiy ante of the Board, 
LH. M, BATTEN N, Sccret@ey. 
7, Great si aenter treet, E.C., 
ith December, 1884, J377 


BOROUGH OF OF BLIGHTON. 
™ CONTRACTORS ‘ORS AND OTHERS. 


Notice ig Hereby Given that the Town Council will 
recelve 


[lenders from such Persons as 


may he willing to entor into a Contract for the 
SUPPLY of such quantity of PORTLAND CEMENT 
agmay be required fora period of twelve months, to 
be delivered at cither of the Nrighton allway Stations 
as ordered, in quantities of about six tons at one time. 
Forma of Tender and Specification may he obtained 
at tho Office of the Borough Surveyor, Mr. Punuir C. 
Lockwoop, C.E,, at the Town Hall "Brighton, Sealed 
Tondors nddrossed to the Works Committec, and on- 
dorsed * Tander for Portland Coment” must. be left at 
my Office, atthe Town Hall, before Four o’clock in the 
ufternoon, on Tuesday, the yard day of December, 
1384, 

Power ia resorved to reject the lowest or any Tender. 

Town Hall, Hrighton, FRANCIS J. TILLSTONE, 
4th Decomber, Ass. Town Clerk. J B44 


LANCASHIRE AND YORKSHIRE RAILWAY. 











Tho Directors aro prepared to receive 
enders for the Construction 


A RAILWAY from Poudiatei to Hindley, length 
18 milos 9 chaina. 

A CONNECTING LINE at Agecroft, length 
88 chains ; and 

A CONNECTING LINE at Westhoughton, length 
1 mile 80 chains. 

Plans and Specifications may be seen, and quanti- 
ties, with Forms of Tender obtained, on application at 
the Engincor’s Office, Hunt's Bank, Manchester, on 
and after Monday, the 15th instant. 

Tendors to be in the hands of the undersigned, not 
later thanTon o'clock on the morning of Monday, the 
12th January proximo. 

The Directors do not bind themaclves to accopt the 


lowest or any Tender. 
J. H, STAFFORD, 


Hunt's Bank, Manchester, Secretary. 


__ 5th | December, 1884. ee: 
GREKNOCK HARBOUR TRUST. 


JAMES WATT DOCK 1K AND OTHER WORKS. 


a 





The Trustovs arc he to receive 


[lenders for the Construction 


of :— 

(First.) TWO WAREHOUSES, ench 90 ft. long 
by 107 ft. wide. To be built of brick with 
iron columns ; 

(Second.) TWO SHEDS of a total length of 6500 fi. 
by 107 ft. me wiih: To be built of brick with 
iron roofs ; 

te iy A COVERED WAY 680 ft. long by 27 ft. 

To be built of iron and conorete. 

Drawings may bv seen, and Copies of Conditions, 
Specification, and Form of Tender, obtained at the 
a incer's Officc, on deposit of Postal Order for £1, 

hich will be returned to all those whose Tenders are 
lodged and properly filled in. 

Sealed Tenders marked ‘Tender for Warehouses, 
Sheda, and Covered Way," must be lod with the 
undersigned) on or before Monday, the bth January, 
138 


None other than the Printed Forms of Tendor will 
he recelved by the Trustees. 

The Trustees do not bind themsolves to accept the 
lowest or any Tender. 

Any further information may be obtained from 
Watrrr Kosert Kuupre, Prasad to the Trustucs, 
17, West Blackhall Street, Greenock. 

Greenock, THOS. WILSON, J 368 

10th December, 1884. Clerk te te the Trustees. 


hat 2% WH 42 AY 


afi bt 2 42 4Tt Wie 


[| 47 = Lhy 1064, 








TO CONTRACTORS AND OTHERS. 


The EDMONTON LOCAL BOARD OF HEALTH Invite 


[['enders for 1,000 ft., or there- | ¢> 


abouts, of 15 in. CAST-IRON bbl i Spclecins srtigle. Please state | 


necessary Bends, Junctions, and oe 


Partiou be hose g iG aoe 
8, Great Quest reek, ihe Ragiacer ¢ 
Tenders sccass Sraies te bse pa 40 be 
delivered at my , on or before Ten a.m., on 
Tuesday, the 88rd Decembe raare 
The do not en to.nocept, the 
eee any Tendet, tye pay c 
Lower Edmonton, Clerk fo the Boged. | 
BOROUGH OF BEDFORD. 


CORPORATION WA WATER WORKS. 


NOTICE TO BUILDERS is, BRICKLAYERS, EXCA- 
VATORS, BRICKMAKERS OTHERS. 


The Urban terse Authority of the ar of 
ord are p 





to reoel 
renders for the Execution of | gamers 








certain Worka in connection with the construo- 
tion of a NEW SERVICE RESERVOIR, FILTER 
BEDS, and STORAGE TANK. 

Plans to be secon, and Specifications and all pet 
culars can be obtained by acpicanon to Mn. J. Lunn, 
Hy ienien Surveyor, Corn Exchange, Bedford, after tho 

nat 

Tondors to be acnt in for tho whole or a rtion 
of the work not later than the 6th January, "Yes. 

The Authority do not bind themselves to accept the 
lowest or any Tender. 

T. S. PORTER, 
Clerk to the Urban Sanitary puMnon yy. 

12th Deseinber, 1884. 878 

APPOINTMENTS OPEN. 

Bast Furnace Manager. 

WANTED, for an Iron Works in the West 
Cumberland District, a thoreughly experianced MAN 
accustomed tu the manufacture of Bossomor pig iron, 
and apelyelelsen on the moat modern system of working, 
Applicant to state salary oxpected, and give reference 
as to qualifications,—Address, J 803, Offices of EN- 
GINEERING, 86 and 36, Bedford treet, Strand, Londen. 


W.C. J 808 
anted, a Head Foreman|py. a... 


over Fitters, Turners, &c., in a manufactor 
where steam cranos, winches, ‘and other ships’ dec 
machinery is made. Apply, stating age, experience, 
and salary expoctod, enclosing only co cee of any 
recent testimonials, to J 367, Offices of ENUINEERING, 
86 & 36, Bedford Street, Strand, London, Ww. C. oJ 367 


W anted, a “Mechanic to 


to South America to take charge of aes no, 

Boiler, and Saw-Mill Machinery; alao wanted, a 
FOREMAN of Saw-Mills, to go to the same placo.— 
ray ly, by letter only, to A. B., Messrs. S. WoRrssan 
Co., Saw Mill Engineers, Oakloy Works, King’s 
toad, Chelsca, | 8, Ww. Bae Shu 


phntpietnace Tipe ee er 


gents Wanted, to Sell Fine 


DURABLE COMPOUND MACHINERY OILS, 
amongst mills, mines, and other steam power users, 
Liberal commisston.—Addreas, J. B. TYLOR, 24, Finch 
Xtreet, Whitechapel, London, | J 3h4 


Teale eallldiciahciahen ame ene 


A gents Wanted, to ‘o push F First- 


clans MAOQHINERY ol LS oommanding a large 
and successful sale, Liberal commission.—Addreas 
BOX 201, Post Office, Liv erpool, eM 5238 


ists of Berths Vacant or 

WANTED. Sec ‘‘ ENGINEERING REVIEW,” 
weekly 1d.—E. & F. N. SPON, 16, Charing Cross, 
London ; or of all News Agents. 











SITUATIONS WANTED. 





[)raush tsman, Trained in 


large Grexerau ENGINexrixg and Briner 






taffordshire 


PAVINGS.—An Importer of Portland Cemont 


Bani , at Rotterdam, Holland, WISHES 
REPRAGENT an English House in the in norrethy 


if, Rotterdam for 
a, | Measry. Nant Maw Dewan 








SE eat 
stn tied Street, London, KO.’ 
ring Firms of Good | ox 
ae open t to admit partners or destrous 
an ie the und 
open for such.— of wh PRIOE, and 
ULTY, 62, Queen Victoria Street, London, E.C., and 
Albert Square, Manchester. 4996 


Peg 


artnerships, — Gentlemen 


goon engineers) desirous of entering esta- 
blished concerns, are invited to commu- 
nicate with ‘he an ersigned, who have numerous are 
fide establishments open to admit su Referen 
are given and requi WHEATLEY KIRK, PRICE, 
and GOULTY, 52, Queen Victoria Street, London, K.C., 
and Albert Square, Mancheater. 


To Civil Engineers in practice. 
—The 


undersigned INVITE CONFIDENTIAL 
COMMUNICATIONS from Firms, or Gentlemen of 
standing and repute, who are open to admit qualified 
Partners, or to eell outright. 
WHEATLEY KIRK, eORICE and GOULTY, 52, 
Queen Victoria Str Victoria Street, London, E.0 5871 


eee mee aor rte 


Steel Makers.—The In- 


Ake 

VENTOR of a Process and Machine for the 
continuous production of small Bars and Wire 
direct from the molten stecl, without the previous 
casting into ingots, and reducing these to smaller 
sections, is desirous of combining with a Firm of good 
standing for the development of his invention, ~ 
Addreas, B. M. 567, Messrs. DRACONS, pestenhe 
Stroct, K. es J 873 


WANTED, &c. 


Wanted, a Light Draught 


STEAMKK of the following dimenaions:— 
Length, 120 ft., over all; beam, 20 ft.; draught not to 
oxceed 4 ft. G'in., with 40 tons of ‘coal on board; 
sreferred to be built of wood, copper fastened. To 
1ave Compound a Se and twin acrew ; speed from 
8 to 10 knots per hour.—Apply, with particulars, to 
Mesars. G. D. PETERS & CO., Moorgate bab al 
Moorficlds, K. C. J 872 


anted, a First-class Hori- 


ZONTAL ENGINE, condensing preferred, 
about 18 HP. Nominal; new, or good second-hand in 
nee 1 repair.—GEO. RILEY, 56, South Lambeth 

Rond, London 8.W J 359 








te re 


8878 ranted, Root’s Blower, No. 


8, in pool working condition ; state lowest, 
pe ce.--Apply to HENRY BROOK, Colne Stroet [ron 
Foundry, Huddersfield. J 841 


Wanted, Second-hand,Treble- 


Geared Solf-acting Sorew-cutting BREAK 





Wokks, GLasvow, three years’? ENGINBERING COURSE LATHE, 18 in. centres, not lese than 20 feet bed, face 


GLAKGOW UNIVERSITY, THIRTERN YeaRR’ EXxpPRrikgncr, 


including Bripgks Roors, Structural Ironwork gen- Mrhamoa treet, Lo Street, London, K.O. 
SPROUFIGATIONS | -- dd 


erally, RAILWAY WORKS, (QUANTITIES 
and "ENTIMATES, DESIRES a SITUATION. —Address, 
J 932, Offices of ENGINERRING, 85 & 86, Bedford Street, 
Strand, London, W.C. J 365 


n Engineer,recently returned 
from razil, wanta SITUATION at home or 
abroad, to fix or look after any kind of machinery ; 
thoroughly practical ; holds first-class Board of Trade 
Oertificate for competency, —Addreas, J. 8. A. 
Nasgington Road, Hampstead Hoath, London. J 349 


late with paws.—LOUDON BROTHERS, 156, 


Upper 
Wanted, Sp Specialities to Make, 


by Firm oh achine Tool Makers, having ex- 
coptional and first-class facilities for good work at 
reasonablo pricos.— —]t,W., Offices of Enairnexaina. J 347 


W anted,to Treat with a Firm 


of Mechanical Engineers for the MANU- 


. 8,| FACTURE, either on Royalty or by Asaignmont, of a 


yo Patented STEAM PUMP of simple and econo- 
construction.—Particulara on applicatiou to 


anted, Situation as Assis- | 81 STEAM PUME, caro of Mr. Josspil Beanays, ML Sent 


tant Draughtsman or Engineer, 73 spercie 
experience in Workshops and Drawing Office, g 
refvronces,—-Address, J 848, Offices of Poneninin, 
85 and 36, Bedford Stree Street, Strand, London, W.C. J 


oung - Gentleman, who a 


had Exisaeos in Shops and Drawing Office 
of Mechanical Engineer, DESIRES ENGAGEMENT 
early in January as Assivtant Draughteman. muse 
J 867, Offices of KNaIneERina. 


(iivil Engineer, well ae in 


Parliamentary and Permanent Railway work, 
ood and quick Draughtsman, and had experience in 
arge office, OFFERS his SERVICES after Christmas. 

—Address, Le, Offices of ENGINEBRING. SJ 874 


ea ee 


(Nontractor’ s Engineer (Scotch) | tammern* 


REQUIRES APPOINTMENT ; has had thirteen 
years’ oxporionce in Railway and Harbour Works ; good 
referenoes.—Address, J 958, Offices of ENGINNERING, 
85 and 36, Bedford Street, Strand, London, W.C. J 853 


Req uired, to ‘Place a Gentle- 


igi (aged 18) in an Engincer’s Drawing Office, 
after i , for three hours every aiorhlig 
general enginooring drawing. 
would be paid.—Address, R., Offices of Exon 
86 and 86, ord Street, 5 Strand, London, W.O. J 


of the | work fitted be sh 
week, where he ‘could learn thorough mechanical and signed for hight speed an 
A moderate nankiNG fication and price, apply to LOUD 


96, Nowgate § Streot, ,London, _J 855 


Ls of ee Wanted or 


on ae Seo ‘ENGINEERING REVIEW,” 
woekly 1d.— N, 16, Charing Cross 
London ; or a all wows ica: gseg 


me te ee 


FOR SALE. 


"| For Sale, The Universal nveraer 


Will grind all kinds of peer Materials. 
Stones, &o. Weight étons. New.— v.— Apply, OE BALL, 
Standard Iron Works, Washford Sheffiold. 


or Sale, Largest Stock in 


land, Engineers’ Machine Tools, Steam 








Steam En nes, Wood-working Machinery, 
all sizes, best mate and workmanship, low prices; 
send for stock list.-SOOTT BROTHERS, Halifax. 


or Sale, Steel Launch, Twin 


SOREW (in progress and near! fished 55 ft. 
long by 18 ft. beam, 61t. 6 iu. deep, draugh 6 in. 
engines 10in, and 16 in. by 14in. stroke. ko wood 
ao three sections; de- 


111, Bethwell Street, 


w, and 156, U; 
Street, London. ga iid 


Terra Metallic 


lowest on fone 
W. J can art of | = 


‘sneha 
Thames 


Fe Sale, New Horizontal 


ENGINE, 16 in. 1) nin oylinders, 
tebe serene flywheel, ead aod eed pum Felon 43 ae 
MOOR 82, A 


2100, —Addrens, J 
si eanchestar: spp i en WD 
ae rata anor 





For to WIL 
Sete ti 
= | FrorSa Sale, Two New Locomotive 

Sint gros. gon 18 


ba arigl 14 tin il wheels 


un radon siikatens & t- 
iron wheels, stes. wen ns sake, 900 
one; ne; awoing, be 


chimney ; tepecation fro 


Colonial Line and Seis 
tioulars appl Speer Son hea 
sy 


E., 8, The 


waa 
Por “Salo, Two Com om pound 
BEAM ENGINES, by Hall of 

soreing in Messrs, Wim. at hear & Son's Mill, St. 

EdigoX, Scorn &, Banta an order 

real ON, SCOTT & BSRTRAM, neers, 
York Place, Battersea. Particulars ag follows :—~ 

Ono 86 HP. COMPOUND STEAM ENGINE, Aia- 

meter high-pressure peaton, 18k 1a. 5} in., geil 8 ft. €in.; 


diameter low peeasuse roke, 5 ft.; 
condensing water pum poet 9 ito double'acting 
mill water pump, 0s na B ; Giameter of fly- 


wheel, 20 ft. ; algo oi por 

One 94 HP, CO none STEAM ENGINE, dia- 
nieter high-pressure piston, 114 in., stroke, 8 ft. 8 in. ; ; 
diameter low-pressure piston, 1pin., stroke, 4 ft. Bin. ; 
condensing water ge 6 in,, fron; deuble-actin 
mill water pump, 7 RASS ; diameter of ny-wnee 





18 ft. ; also a istons, . Will be sold cheap. 
or Immediate ate Sale, at i 
prices fer cash. 
Buconp-Hayp 


AIR COMPRESSOR, on ar receiver, 2 steam cylinders, 
@ in, diam. each air cylinder, 93 in. diam. 
LANCASHIRE BOILBK, 18 ft. 8 in. by 7 ft, diameter. 
Twenty HORIZONTAL and VERTIOAL ENGINES, 
cylinders from 8 to 20 in. dia. ; second-hand and new. 
10 in. TANK LOCOMOTIVE, by Fletcher, Jennings, 
and Oo., 4 wheels cou 
HORIZONTAL ENGINE 84 in. by 18 in., with re- 
vente gear and winding irda 3 ft. 10 tn. vy 8 ft, 


Mg pea dace ves la WEIGHING MACHINE. 

on 

ECLIPSE ROOK ote math on tripod and weights, and 
about 60 Ibe. Steel T 


A New 9 HP. Eyer? LOOOM athe My 

For prices and full culars a to * ' PHILLIPS 
MONTHLY MA Y REGS ' Newport 
Mon, 4904 


Modern Engineering Works 


to be LET or SOLD, situate in Midland 
County on canal bank, and within collecting area of 
two important rallway stations; about 4} acres of 
land (which can be increased it desired); oxcellont 
buildings, with steam power, suitable for any engineer- 
in TE PRICE & GOUL tbat Be ly to WHEATLEY, 
KIRK, PRICE & , Albe uare emake 
or 62, Queen Victoria Street, Tandon wi) J 867 


A Tweddell Hydraulic Ri- 


VETTER for are preg 6 ft. & re oom 
and never beon weed,—-Ad ress, P.B so 
NEERING, 85 and 86, bodtord Ge Btrect, Pi. 0. 


K8 ines, Boilers, Steam oA 
lectric Launches (Wood or fie xa £0, 
Neo G 


Greonwieh, le prices moderate, —HENRY 
extant, b 








reenwich, London, 8team Ship Conair: 
Elliot oon 
London, TO B tbat fitted with neutral tint 
lassos, Stella telescope ; crfoct order and ad- 





ustment. ~-Apply, CA MIN NOOKER, 20, W 

ton Road, Nan Nantwich Cheshire. ; a aes 

M arine Engines —Compound 
Surfaco Sondenels. ey Undere er in. by 34 in, 

by 27 in. irae. Sur of crankehaft.; nearly 

Anished. — Ad 


Offices of ENGINERRING, 
85 and < pases ro treet, € Strand, London, W.O. J 348 


fe Ship pers and Merchants.— 
en Y 


| Sai LAUNCHES, also Machinery 
alone, at Sr reduction to Jeasen stock.— 
ry VEREY & CO., Steam Launch Builders to HM. 


2 HP Dover. 
16 ENGINE, high ore : 


team 
irae” Pe etia 


new, with or without link 
BALE on a aavaneeere 
oe an Be FOR SALE, mh 
Mortar Mill and a ef 


Pr ee 
S fot negro ga 
ran) dicen aon dt Peli a. Sa Table 
Cane ow 

and zbebeas ger Be Banbury, Apel 

ompoun 1ace Fe n =i 
ae ENGINES see 

10 in. snd 3 fn 20 in paar ogee ge gra, had wit peer 


doub Sad ce Mien trrordne 

ou 

pees Troan 

geet Ad ALE. WILSON & OO, Vera I loa 
ers || 
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DEc. 12, 1884.) ENGINEERING. 


Pee 3s Machinery Oils.— | NEW REFERENCE BOOK FOR ENGINEERS AND THE IRON AND BRASS TRADES, &. 


in the Porerigrth success. See 
opera th WILL BE READY NEXT WEEK, Medium um 8v0, 4 420 pages, Price 16s., cloth (postage 11d.). 


THE WORKS’ MANAGER'S HAND-BOOK 
MODERN RULES, TABLES, AND DATA, 


orvn AND MECHANTOAL ENGINEERS, situs: AND BOILEB MAKERS; TOOL MAKERS, 
MACHINISTS AND METAL WORKERS; IRON AND BRASS FOUNDERS, &c., &e. 


By W. S. HUTTON, 


il 


ema fcc 














(Ee@TABLISURD 1855.) 


[rossaers & Co., Batavi, Java. 


ENGINEERS, BLACKSMITHS, and 
COPPERSMITHS, IRON and BRASS FOUNDERS, 
EXECUTE REPAIRS ON STEAMERS 

AT REASONABLE RATES. 4970 














Ae te ne 


[ Neerpossast Taventions Ex- 


HIBITION.—To Inventors, —Models of every den 
made, repaired, orre-finished. Estimatesgiven. 
-A. LU CAB, 21, Charlos Bt., Hatton Garden, E.C. J 815 


Petersburg, Russia.—The 


t. 
5 TECHNICAL AGE OY for Mechanical ae acd 
98, Nevaky, undertakes the Llerateerg 








- 


fase 


\ Sowerby Bridge, Yor Yorksh hire 


New Engines for Sal Sale at very 


Crvin axp MuciavicaL Exomusn., . clronation, sol dese athe Reaplte,ict 
*," Among many new and original features of thie work will be found the following :— 
The Weights of those Matals usually Rolled to Gauge, and the “es hts of Iron-Wire, Steel-Wire 

tan boca rth ta are given to the New lmpe 1 Standa: ire-Gauge. The Weights of Sp pacious Premises To Tat i in 

Bheet-Iron, Hoop. d Corru Iron are those rolled both to the New Imperial tandard WiroGau e, the best part of Queen Victoria Street, City 
ccomotive Tank ines | and to the BON “or Beale adopted by the South Staffordshire Ironmasters, on March lst, 1844, as depth 44 ft. by 17 ft., pinto iass frontage, most euttable 

Trade Standard for daa ests and Hoop-Iron. J 871 | fF an engineering tirm.—Apply by letter, to F. R H., 

Box 1201, Seuvu’s Advertising Offices, 167, Fleet Street, 


Bh a Tae 


Ee eeyy ms 
Fipple Tank mate Bato for 


pels =F line ee ag 





ORN, and Oo, Looo- 

at yb | loa and 6 Wor - 
Boilers —Two thorou 

First-olaes Double-Rivetted OILERS. h ly 


re two fines, with five oross tubes in each, and 
wling expansion hoops, end plates each In one solid 
outside angle iron, vrexostient fittings ; ruaranteod 
pi, 6 tbe, pressure ; ready for aetea nid days, 
be excellent BOILER, about 28 ft, 6in. by 7 ft. Gin., 
two flues with six cross tubes in each, fittings; ready. 
One Pollitt’s patent BOILER, 80 ft. by 7 ft., two flues 
and fittings: guaranteed for 60 Ibs. ressure ; ready. 
One Hadficld’s patent BOILER, 27 ft. by 7 ft., two 
Meee with ten cross tubes, fittings; roady. 
H. BERRISFORD, 12, Bank Street, Cross Street, 
Manchester. J 860 


New Tools for Sale :— 


7 ft. Radial Drill. 


6 ft. Radial Drill. 
14 in. Stroke Shaping Machine. 

Sin. ditto ditto, 
Sorew|ng Machine, toscrew up to 2 in. diam. at once up. 
1 in. Punch and Shear, 26 tne gape, , angle shear 6 x6 in. 
Jin. ditto ditto 139 4n. tto ditto 4x4in. 


SEKOCOND-HAND TOOLS. 
8 in. Lathe, 20 ft. long 
8 in, Spindle Multiple Frill 


by 2 tt by 8 ft. 
FET MET ‘G ve ae ea roe Too wee 


Reduced Prices, by good Makers. 


Makor Price 
One = a at aaabis with Boiler ssi Wood & Co. £50 
One 8 HP. Vertical with Boiler ditto £65 
One 2 HP. ditto ditto ditto £45 
One 8 HP. altto ditto Underhill £70 
One 2 HP. ditto ditto man £50 
One 6 HP Te ditto ditto £110 
One 3 HP. ditto Shanks £47 
One 4 HP, Horisonta with Vorti- { Hayward £RS 

cal Bolle Tyler & Co. 


One 6 HP, Horizontal, fitted with 
variable expansion, and iron > Russell & Co. £65 
foundation ad se 
One 6 HP. Horizontal a Pscrriicae £25 
eading Iron 
One2 HP, ditto cer Lh \ £20 
For further Parone oe ply to 
TITE BRISTOL ee oe Co., Tinie 


AUCTION SALES. 


Bradshaw Brown is in- 


Yr. 
M structed to SELL by PUBLIC AUCTION at 
60, Fenchurch Street, E.C., on TurspaAy, Dxcemurr 
16th, 1884, at Two for Three o'clock precisely, a pair of 
60 HP. Horizontal High-pressure Condensing STEAM 
ENGINES, 30 HP. Lancashire STEAM BOILER, and a 
uantity of BShafting. At presont at work at the 
don Portland Cement Works, Northfiset, and 
being sold to make room for largor engines, oan be 
seen at work up till three days previous to Sale. For 
orders to view and particulars, apply at the ee 
TIONEHR’S OFFICES, as above. J $27 


Pr em tenkeobad Fey", Bo ehsanenmaunanammncamemeecaneaetie te! 





“ POBLIOATIONS. 


_ this “ny crown 8vo., 450 payes, with numorous 
Illustrations. Price 12s. 6d, cloth (postage 7d.) 


[ihe Art of Leather Manu- 


FACTURE ; A Practical Handbook, in which 
the Operations of Tannin » Ourrying and Loather 
Dreselng, are fully descri , the pr pane of Tanning 
explained, and meny recent processes introduced ; 
as also Methods for tho Estimation of Tanyin, and a 
description of the Arta of Glue Boilin ngs Gut Dressing, 
By ALEXANDER WATT, uthor of ‘The 
Art of oa -Making,” “ Electro-Metallurgy,” &c., &e. 
OROSBY LOCKWOOD & CO.,*Stationers’ Court, fr 0. 


Bae tee cette + 


wh Published, price m. 4. 64, cloth (postage 2d 


he Engineer’s, Millwrights, 
AND MACHINIST'S PRACTICAL ASSISTANT. 
By W. TEMPLETON, Author of ‘The Mechanic's 
Workshop Com anton, &o. Seventh Edition, Re- 
— with Additions. 
Rvery Mechanic should possess this eaar es 


Build News 
CROSBY LOCKWOOD & 00., Stationers’ Court, E.C. 





1 ae ne te ene mi 








ae te 


Deray 6vo, Price Lape pot i Illustrated, 
The. tory of the Battle of 

pet | 1A Ons the History of the |g 
reEae. a,c ana tote 
had af all 





CROSBY LOCKWOOD & CO., 7, Starronens' Haut Court, Lonpon, E.C. 


[ “ ENGINEERING ” 


SERIES. ] 


NOW READY, Demy 4to, 900 pp., Price 30s. 


WOdt:,. 


ELECTRIC ILLUMINATION, 


ILLUGTRATEO BY ABOUT 1,600 FIGURES. 


(PARTLY REPRINTED 


JAMES DREDGE, Dr. M. F. 


FROM “ ENGINEERING.”) 
BY 


O'REILLY, and If. VIVAREZ. 


EDITED BY 


JAMES DREDGE. 


THIS 


I.—ELecrricAL MEASUREMENTS, 
TV.—Recent Dy 


WITH AN 


Compiled by Mr. W. Luoryy Wise, Member of Council of the Institute of Patent 
Agents, containing profusely illustrated Abstracts of Specifications of all Patents granted 
in this country from January, 1878, to June, 1882, 


VOLUME CONTAINS : 
II. 


— PHOTOMETRY. III. —DvyNAMOMETERS. 


NAMOS AND LAMPS. 


APPENDIN 


matters. 


70; 


'* ENGINEERING,” 
NEW YORK : 


LONDON : OFFICES OF 


81k EDWARD REED'S NEW WORK. 





Now Ready. 


Royal 8vo., Handsome Cloth, 25s. 
THE 
: ‘ 
STABILITY OF SHIPS 
SIR EDWARD J. REED, K.C.B., F.R.S., MP. 
With numerous Iustrations and Tables, 
CHARLES GRIFFIN & CO., Exeter Strect, Strand, 

LONDON. 468 
Boat +t Free 7d. 
A oe taunt of the New 
PATENT ACT, es W. LLOYD WISE 
of Lincoln’s Inn Fields, London) Member of Council of 
e Institute of Patent agonta, M. Inst. M.E., M. Iron 
and Steel Inst., Aseoo. Inet. O.E., Asoo. Inst. N.A. 
rinted from ENGINSSRING. 
London ; Offices of Eneingunore, 85 & 86, Bedford 
Street, Btrand, Ww. ©. 476} 
Imperial 4to. 2 Vola, Cloth, 40s.; Half Morocco, 60s. 
[ ccomotive Engineering and 
the Mechanism of Railways. A Troatise on 
the principles and construction of the Locomotive 
Engine, Railway oe and Railway Plant, with 
Examples. Illustrated by 64 large ongravinga and 240 
woodouts. By ZKKRAH COLBURN and D. K. CLARK, 
Civil Engineers. 
London: WM. GOLLINS, SONS, & CO., Limited 


Bridewell Place, EC. CSB 
CHRISTMAS, 1884. 
he Historical Album of 


PHOTOGRAPHS of remarkable Locomotive 
Engines. illustrating the history of the Locomotive 
from ita invention, comprising Murdoch’s Envino 
(A.D. 1784) ; es ** Puffing Billy” (1818); Ste- 
phenson’e No is otion ” (1825) ; Hawthorne's 

Sunbeam” (1887); Kitohing’s ‘‘ Derwent” (1889) ; 
old ‘ Bury” engine—haystack flrebox—(1842) ; old 
single ‘Crampton ” engine (1849) ; Bristol and Exeter 
9 (t. ten-wheeled ed tank engine ; Q. W. (broad gauge) 
‘* Lord of the Islos ;" Sturrock’s steam tender enuine; 
6 ft. engine Jenny Lind " typ ; L. and : 
** Bloomer,” “Cornwall,” & ft. 6 in. wheel and com- 
pound, shresey tae ; and G. "N. Midland, L. B. 
and &. C., L.and 8. W., G.E., and M. 8. and L. modern 
pa engines. A unique collection of 20 photo- 

phe in some album, price €2 23. The set of 
10 D ealected pastes: Ue eg organ or modern engines, £1. 


on tg pe ory eT — RK. H, BHASDALE, ae 


piranha. 


3h anp 86, BEDFORD STRERT, 
JOHN WILEY & SONS. 





Post free, 20. ld. 


he ire er Mill Annual, and 


MILLWRIGHTS’ ALMANACK FOR 1885, 


Containing Rules, Tables and information concerning 


Flour Mills, and grinding in general. 
J. DONALDSON, 


Just published, Imperial 4to, price 6s. in paper covers, 
cloth 7a. 


[the Petroleum Industry 


SOUTHERN RUSSIA. By CH. MARVIN, 
Author of “The Russians at Morv and Herat,” ‘‘ Re- 
connoitring Oentral Asia,” ‘Tho Russian Campaign 
ginoor rear ala ‘ke, (Reprinted from ‘‘ En- 

nevring.” 
Offices of ENGINRSRING, 35 & 36, Bedford Street, Strand. 


Just Published, price 58., cloth, 8vo. 


Hew to Apply for a British 


PATENT under the Patent Act, 1888. A 
Manual of the amended Patent Law. By THOS. 
WILKINS, C.E. 

Published by ©. GILBERT, Ottices of Exaineragina, 


35 & 86, 85 & 86, Bedford Street Street, Strand, London, Ww.c, 


n ineerin Review Man- 
£ 
HESTER) ; publishod weekly ; 


price Ono 
Penny.—E. & F. YON, 16, Charing Crows, London; 
or Ly all News Agents, 


6373 





MISOELLANZOUS, 
Partndg ge and Cooper, 192, 


FLERT STREET, LONDON, Wholesale and 
Retail Manufacturing Stationers. | Tracin Linen, 
Tracing Paper, Drawing Paper, Section Papor. 
Mounted Papers, Continuous Papers, Pencils, Pena, &o. 
&o., at reduced prices. Samples and prices treo. 4941 


Alex. Cha plin & Co., Cran- 
STON HILL Tae WORKS, GLASGOW 

Patentees and Sole Manufacturere of OHAPLINS 
PATENT STEAM ORANES, HOISTS, LOCOMOTIVES, 
and other Engines and Bollers.—London House: a3, 
Queen Victoria Street, London, K.C. 2470 


rucible Steel Castings. —The 


Advortiser undertakes to inatruct Firma in tho 
Shefticld Method of Mixing, bites Moulding, and 
Annealing for all descriptions of Crucible Steel 
Castings, and would Superintend the Erection of 
Buildings and Furnaces, or adapt those already 
existing, and would guarantee full success for a fixed 
sum.— Address, J 116, Offices of ENGINNERING, 36 and 
36, Bedford Street, Strand, London, W.C. J 116 










and having reference to Electrical 


STRAND, W.C. 


17, Water Strect, reot, I iverpool. 5) # 


of 


London, E. C. J $17 


ee 


Parcus and Kexel, 


ENGINEERS AND OONTRAOTORS, 
Address themselves to Manufacturers desirous of 
creating a Market for their Goods in BURNOS AYRRs 
and tho South Ammrican 8tarns, in the hope of re. 
ceiving Catalogues and Prices Current, ‘free aboard 
in Europe,” for all kinds of MACHINERY FOR 
FACTORIES, WORKSHOPS, MECHANICS, &c., &c.; 

ax also Plans, Drawings, and Specifications of works 
executed, adding the bulk and weight of the materials, 
so aa to calculate the freight, 

BUENOS AYR , RIVADAVIA 128. 


Pare NORE TY tT Laat ener 


Proundry Practice. — Adver- 


tiaers wish to produce a reliable Book on all 
kinds of Foundry Practices, embodying the result of 
aatunl experience in different parta of the world, in 
iron, malleable, cast, &c., steel, brass, and other work. 
Persons qualitied to contribute practical Information 
(which will be paid for) should addross F. P., care of 
Ws. Dawson & Sons, 121, Cannon Street, London, E.C, 
The Editor-in-Chief will arrange tho purely litorary 
side of the matter, xo that those having the requisite 
knowledge need not hesitate to apply on account, of 
their lack of literary experience. Drawings should be 
furnished where they can be used advantageously. 
J 316 


rawings, ‘Plans, Tracin 


&c., executed with Accuracy and tech, on 
moderate terms, by MESSER and Raped » Mocha. 
nical and General Draughtamen, 8 , Quality Court, 
Chancery Lane, W.C. 

M. and T. are thoroughly practical Engineers. 


THE STAFFORDSHIRE 


Wheel and Axle Company, 


LIMITED, 

Manufacturors of MANSELL ' WOOD WHEELS, 
RAILWAY CARRIAGE and WAGON WHEELS and 
AXLES of evory description. 
HAMMERED USES AND OTH FORGINGS. 

SPRING HILL, BIRMINGHAM. 5300 


Pee Lee © a one 


auxhall Donkey Pumps.— 


Purchasers on the Continent are cantioned 
against servile imitations of theso well-known Pumps 
now belng manufactured in GQormany. Orders should 
be given through our aooredited Agents, or sent direct 
to eur works. All sizes arc in stock, ready for im. 
modiate dolivery.—ALEXANDER WILSON and OO., 
Vauxhall Irou 1 Iron Works, Wandaworth Road, London. 


a a ee ee es 


The Ashbury Railway Carriage 


AND IRON COMPANY (Limited) 
Openshaw, Manchester, 
Manufacturers of every description of 
RAILWAY CARRIAGES AND WAGONS, TRAM 
WAY CARS, RAILWAY IRONWORK, 
and puke Wheels, Axles, fron Roofing Girders, 
Turntab Water Columns, Water Tanks, Pumps, 
Travelling and Fixed Cranes, Switehes, Groaaings 
&o, &o. Wagous built for Cash, or for detartod 
Payment.——L¢ London Office : 28, Queen Stree$, E.0. 610 


Midland Railway Carri 


AND WAGON COMPANY Limited, Cae 
WORKS, SHREWSBURY, & BIRMINGHAM. 

Manufacturers of RAILWAY CARRIAGES, TRAM 
CARS, and WAGONS of overy description, tor Cash, 

Deferred Pa AWit over a series of years, or on hire. 
RAILW/ Y WHEELS and AXLES, AXLE BOXES, 
WROUGHT IRON BUFFERS, and FORGINGS and 
CASTINGS mado to any Pattorn, Specification, or 
Drawing. Builders of the Portrush Electric Tramcars. 
6012 


ROWLAND PRIEST, 


MANUFACTURER OF 


WESTON'S PATENT 








446 








Aenean me a CP Oe Reer) Watts 














Differential Pulley Blocks 


(LONDON PATTERN). 
WROUGHT IRON 


Pulley Blocks, 


PATENT SACK HOISTS, 
HYDRAULIC 


LIFTING & SHIP 


JACKS, 
HYDRAULIC PRESSES, 
MALLEABLE BRASS AND IRON FOUNDER. 
CHAINS, &c. 


CRADLEWDT HEATE, 
Near Brierly Hill, Staffordshire. 








Iv EBNUINEREARI NT 








| ‘LONDON 8TOOK. 
a a LIBERAL DVIsoounrse AND TERME. 
<i— JAMES E. & SAMUEL SPENCER, 
Warehouse: shee groped lb drgr sp toy rH 
Offices: 3, Queen Street Place, Gannon Street, Landon 








SSSSSsSsSsSsSssSsssccssssSea SE Sei Tee Caney wt, Lend. BS 
JAMES GOODWIN AND COMPANY, unpowder Machinery is a 8 ie acon Railwa 
Ironfounders, Engineers, and Bridge Builders. saat hha: habs aah he ane Dera 5 Won Bical & GON ee ea 
CONTRAOTORS for RAILWAY PL , Vizw: Onat 
Iron Chairs, Sleepers, Tanks, Water Cranes, Axle Mako of mae oan a escanial Water poeta Sore Wanne ea ee soso a ictfoatren or Meeert 
Boxes, Sorew Piles | for Bridges, i. Piers, and Wharte, Engines ever constructed. 2475 Carriages, ee way Oare, Wagons, and Rallway | NIAL, and FOREIGN PA 
race ' oulda, and eve 
description of Plant fer’ Colfloriea Iron’ Works, #¢| HODGKINSON & CO.’S RAILWAY CARRIAGES and WAGONS ballt for 


Alvo all kinds of Castings for Engincers and Tool on or UPON DEFERRED PAYMENTS EX- 
Makers. Manufacturers of Iron and Stecl Bridges aries! NG over ® SERIES OC nae. 

tron Roo and Buildings, and General Structural = A large number of OOAL, IRONSTO BAL 
Work. (B Works at 2247 atl LAST, and other WAGONS to be LET on HIRE. 


otherwell). 
Works: Ardroesan, Johnatone, and Motherwell. Manufactory and Chief Office~Sartusy Worxs 
BIAMINeRAM. 


0 

Shipping Porte: Ardrossan, Glasgow, Greenock, Leith. | Drawings, Spectfications, Account Books, &c. Se wide Weld ta doa, 
The most suitable for Engineers and others, 6968 | and Gauat Eusrsay Ratiwar, iz. 

Lendon Offces—No. 85, Gracucavnom rant, 


PRICE’S CAN BE OBTAINED THROUGH ALL STATIONERS. | g.Q 80 Petent Mr ie 


BROOKES, Assoc. Inst. C.E., Feil. Inst, PA. ; 


THAMES AND MERSEY MARSHALL, SONS & CO., Ltd., COLONIAL, “and FORKIGN’ Pai Pier "AoRNor 


Have now Completed their bannee SHOW ROOMS, KEPAIR SHOPS, and STORES, at Bb and 66, Chancery Lane, london, W 


LUBRICATING OILS, | MAPSHALLS: BUILDINGS, 72, FARRINGDON ROAD, 0. |(\r avens’ Patent Office, Leeds, 


ee ; —All branches of business connettad with 
NRERE THEY HAVE AK ASSORTMENT OF Letters Patont for for Inventions, and the 


PORTABLE ENGINES, SAW BENCHES, MORTAR MILLS, PUMPS, 8c. | ot Desion and rade Maris transacted, af ipasien 


FOR $8. KsEI or LETTING OUT ON EEREREN. suo ton rata Address Memes 10°5 GR gv nad 


pox. © Consulting Engineers and Patent Agente, ni 
ABBOTT, 














ria Chambery, South Parade, Leeda. 
Inventors. — Harria and and 





Trade 
guises 
‘ tnge 1 London W.0. Extaviisbed aoa orm 
th the WwW Kz 
‘ : apt United Kingdom, the re 00 sa all tovelon 
: i | Mm m7 countries. e MONTHS" PROT and a zh oe. 
eee 1. ee : ; Attendance | in the provinces at moderate charg shasgee, 6544 
PRIOR'S SPECIAL GAS ENGINE om, =| Cm ee ae i [sventors Patent Ri ight Asso- 


Strongly recommended by Mxssne. of obtaining British, Foreign, and Colona! Patents 


_ OROBBLEY Bros,, Lrp., MANCHESTER, f | under competent Solentific an . Designs 
. ies ee cor EIEEA e | and Trade istered. Ha " Se new Patent 

PRIOR'S COMPOUND ENGINE Ol, eal For information ALL OE. sian 
For Marine Engines and Locomotives _£1, Cockapur jae ere 
Dein TAO PTR eeds.— Patent ency. 
PRIOPS SHERWOOD SPERM OIL, ip Patent Agency. 


J, CLARK JEFFERSON, A.R.8.M., Wh, 80. 
2, East Parade (Yorkshire Penny Bank « Building). 


Phillips and Lei yan Engineers 


and Patent Agents, ay utham oe pale 


For General Note 
PRIOBS | OYLINDER Cth 
~-PRIOR'S: ‘BELMONT: SPINDLE OIL 





Chancery Lane, London, W 





: Ap Seid Rtesertcee een ARETE onae hed Inventions, uit Marks bey Dowigne a 
sountrics. 

PRIOR B RANGOON OIL. at Countries 

eres at A geney for Obtaining, Sell- 

Ax recommended by sits gym, cue Aa gy 4 ING, AND PROTECTING Canme 

THE WAR OFFICE AUTHORITIES, SE ee oA The Agency ie th ths 

mph o of 


‘‘ For the preservation of SMALL ARMS and SE M |- PO RT ABLE BOI LE R S. ONLY one of end ish Kingdom 


eee made of Metal from pxlaeton:, ” 


ea area ree Pe a ~|2 to 60 HP. Nominal, suitable for pressures from 50 Ibs. to 250 lbs. per square inch. he New Patent Law. —To 
Prioe Liste on applioation to ; oan See pon T nen vontors GENERAL PA PATENT OFFIOE. 











PRICE'S PATENT CANDLE OOY., LIMITED, PRICES ON APPLICATION. 4018 Finsbury, London also at Parie ra aad rue rie 
BATTERSEA, LONDON, 6217 | Sxeeeesese a | plan £8. Cirowlar pratio. a000 


BROMBOROUGH POOL, LIVERPOOL. Nev Patent Law, 1883.— 


Just Published, 6th Edition, entirely revised, 
Handbook of gar Law, in Laesarte igh By W. P. 
THOMPBON, F. Inst. BA. h Law, éd.; all 
Manual in Post tree from 





QUALITY GUARANTEED. 

ta, 6, Lord 

Btreet, Liverpool and 833,1 i Holborn, n, London, 6857 

Patent Office, Glasgow.—W. —W. 
B. M. THOMBON & Co., 06, 5 


The INVENTOR’s ar a Mee bon Handbook ao 
Pateate, Designs, and ke, may 





a a At HA hh | } atents. — Messrs. Vaughan 
= ee CE ay PR Ka Sa GS A and SON, British, Foreign, and Patent 
Agents, 57, preerenld ary” Lane, W. pprreeadel ae 

IM STrock On FROGRISSH. for invention, A "A Guide $0 Tavacton thea by pest Pa 





SPECIAL ADVANTAGES FOR SHIPMENT TO ALL PARTS OF THE WORLD. 


ae 


High Pressure and Compound Surfave Condensing noo a SoMa SIRES, EC. 
Engines oo in Stock or Progress. LAMBETH, 8, VICTORIA WHARF, AMD D DRAW 


Le, fag fom te Coen annie 
BOILERS#22 === 
“t nonple nd’ a a near bisting: 

to order. 


: [the Burham Brick, k, Lime, me 


tbe Biver Rowley 


READY FOR 


IMMEDIATE DELIVERY. 


_ Stock and Price Insts on — 
iF r 











APPLY TO THE 


techie Cructblo Steel Casting Foundty, at & CO., BIRKENHE AD. 


DEWSBURY ROAD, LEEDS. 





a 





(ecm linden teenies indidingieeltieemeeitememmenemnmeene ee Ta aden a 
ww emt $e Sateen Aeon LY TA RE a ase. SE Se 


WATER METERS. S. OWENS & Co., 


H. FROST'S PATENT. 





Dec. 12, 1884.) — tvrevennr) ENGIN. E ERING X11 











WrITHERIARS St., LONDON, EI.C. 


POSITIVE RELIABLE ! DURABLE! 
Many Thousands {np use both at Home and Abroad. H Y D R A U L | C E N G | N E E R S, 


THE MANCHESTER WATER METER 00. UB Jake's Patent Steam Pumps. 


ESTABLISHED 1860 4433 == os = : 
More than 16,000 in Use. 





mm; = FOR PUMPING 
ts he 











OR 
Ammoniacal Liquor. 
s tt <O EE x ats 8 Ata be , ~ a we Loud 
de OT IE TIT EOE OE [ir DlM Ce WIihrs Price Lists and full Particulars a e 
[MEM L Fike WUT POPE ER OP. bed COMER EL WITT Pama delaras onion : Siamese — re 
EP OG TOM, FI RATE, WIRBD . GR REAR, BILLINGTON & NEWTON. 
= | = SOLE MANUFACLTU RIGRS 
Soda Water Machinery, i: 
For the Manufacture of all kinds of Aerated Drinks in the Rola of perfection, J 
g BARNETT& FOSTER, “’? CROWN 
“NIAGARA WORKS,” 
w, uo att 00, |PHOSPHOR -TIN, 
LONDON, WN. 
A COMPLETE SODA WATER MACHINE, PHOSPHOR BRONZE, 
peice ait pele nel Sagar PATENT FERRO MANGANESE BRONZE, 
No technical know ledge ie reviled. a all wformates “BABBITT’S & KINGSTON’S PATENT ANTIFRICTION METALS, 
ILLUSTRATE) CATALOGUE FORWARDED FADE PLASTIC METAL AND WHITE BRONZE. 
LONGPORT, STAFFORDSHILE. es 


EN 
Agents — Loudon: TWAUG HION & CO, 110, Cannonw Street, ToC, 
North. of Europe A, SENGTON & CO. St Veter Square, Micichester, 


Scotland: BP. & Wy MAC LIESLLAN, Trongate, Glasgow, 


cael -—) TANKS & CISTERNS, a 3 = 
| Galvanizing Baths. JOHN R AMSBOTTOM’S 














i eeeSS) [PATENT WATER NODES & STEAM POM 


[ada disss aed ¢ 
Se Soy’ 


™ HOISTING USES, UNSURPASSED 


if ut Mh i Uh : ok a yl vl ) ather for 
oe | enn ai. Rh se trciry 
Se tac * ak hk Galvanized and Painted ie Ex eh. Towns’ Water Pressure PRICE, 
SERRE Yee neMaigH Corrugated Sheets. a Ji | ; Where sutliclent, Or for General Ethicienyy. 
IRON ROOFS, IRON BUILDINGS, ADDIRSS soe 


SAYNOR ROAD, LEEDS. ¢— 


PA For Prices, ahould give the Wi ater Pressure, and the @ 
power re quired. di 


EN GIN EI SHEDS, STORES. 
Constructional Iron Work and Smiths’ Work of every description. hon? 


| DAVIES BROS. & CO., Crown Tronworks, Wolverhampton. 














MURRAY’S PATENT BRIOKMAKING MACHINERY. 


Sole Manufacturers, THOMAS MIDDLETON & Co., Engineers) — be oe ri 


LOMAN STREET, SOUTHWARK, LONDON, S.E. 





BiGH PRIIVBSOURA MARINE BOILAENS. 








Patent os Patent Plunger Best and Cheapest Means of Preventing Unequal Expansion. 
& n t aS vat ‘ ’ 
Steam Driven aaa for 1“ WEIR’ sl ‘a _PATE NT HYDROKINETER. 
ricks or Tiles, OVER 4,000 IN USE. 
ion 6. & J. WEIR, 
Patent Patent Brick 
; 1 
\ Lubricating Shaping 49, JAMAICA STREET. 





;~..Apparatus, for all 
kinds of Fancy 
| ee Bricks, 


Solid Die, for 
all sorta of Oiay. as ea 


GLASGOW. 


Pee MENZIES & BLAGBURN, Kine STRNRT, 
NeWOABTLB-ON-Tynxw. Wa, REID aren 
It. 


a. 2 ee New a STRERT, Pek nex K, 
KROWN ATRRLOU Roav, Liv 
IMPROVED ROLLER ‘BRIOK k MACHINE 12,00 to 40,000 Bricks per day, HUGHES & 100. BULRON ‘omar at 





Bcle Manufacturers of al! kinds z ‘Cay van ing Rolls, Mixing Mille, Steam Englnos & Uydraulic jtachineey, Auant vor SOANDINAVLA & Guamany 6281 


Spee 5 a2 ee ee 8 a ee ew Be arate 


a a ET er ae enna ante eS 


“STANDARD” STEAM BOILING NOZZLE 


FOR 
HEATING OR BOILING BY STEAM. 


The objectionable noise when boiling by steam is entirely done 
away with, and the liquor Heated __ 
or Boiled QUICKLY, ECONOMI- a 

CALLY, and SILENTLY. -- 


4 #F 1 #W 2 8 din. pipe 
50/* 60/- 65/- 100/ 130/- 175/+ 260/- 
NuMBROUS TRSTIMONIALS. 4001 


PICKING, HOPKINS & CO. 
Apply—THE KIRKSTALL FORGE CO., near Leeds. 4036 BOW, LONDON, E. 
A AT —: MAKER OF :— 


| suc xe 
‘ 4 AR, RICE wo FLOUR MILLS, ae 


XIV . _—E N Gl N E ERING., - (SVPPLEMENT] [1. JEC. 12, ce 




























 cetatehenanlidaliditelaiiebahadhendl 











int Ferry Road Engineering Works Co., Limited, 


: MILLWALL, LONDON, E. 
SA HYDRAULIC ENGINEERS, 


SOLE MANUFACTURERS OF 





[// BOWLING IRON C2 Ls” 
| BRADFORD YORK® 
ORIGINAL PATENTEES 


AND J 





4 
STEAM AW Boilers 
7 ENGINES, — 5 WE a PS xwoxaren 
4 ~ AGO ay MACHINERY. 
: UG JAMES TANDATE 
2 sat a, awe 
Q 






Parkes’s Patent 

. Portable Hydraulic 

Cranes, Lifts, and 
Hoists. 


| F. i. Duckham’s 



























Rak vA 4. 
Re rh ig 





werreyTy 


STEEL 


SPECIALITY 


LATHES 


SMITH & WILSHAW, 
wae) «= HALIFAX, ENGLAND 

—e Makers of all kinds of 

paeee> = Improved Self-Acting, Sliding, 
= and Screw Cutting Lathes, 





Ships’ ‘Engine and St Steering Telegraph, 


Over JO00 Vessels have been fitted with CHADBURN & SON’S Patent Telegraphs, Including a Lees 
all the noted Steamers in the World, alsv 200 Vessols for English and fi a Navies. ee 























EXHIBITION | LONDON, PARIS, N.C. COAST, AMSTERDAM, FISHERIES. 


Ads CAADBURNG SOM cme “CARR'S DISINTEGRATOR, : 


So PATENT DUPLEX CONG — zssa, AWARDED BRONZE MEDAL, PARIS UNIVERSAL EXHIBITION, 1878. 
" ENGINE AND STEERING REPLY TELEGRAPHS. CARR’S PATENT DISINTEGRATOR. 


This Machine effectually 
pulvorizes by the com- 
lined influences of percus- 
sion and of centrifugal 
force, ras Zine, and other 
Ores ; halto, Artificial 
Manures seer a Fire 
Clay, and many other 
substances. It is also 
largely in use for the 
pulverization of Coal for 
: the manufacture of Coke, 
a. Patent Fuel, &.; and is 
noe very effective for mixing 
Sugar. 


For Foot or Power. b2+O 






















BY SOUND & SIGHT, 


“owt was, 
ATENTE 


ORDERS INDICATED 








se 
D eu A SHRILE GONG 





& DEEP GONG 
from 
Aastera to Ahead, 


a TELEGRAPH Da WATERLOO ROAD, Rn 
CLASGOW-69, ANDERSTON QUAY. LIVERPOOL. LONDON - 96, FENCHURCH ST 


from 


Si 
“he Ahend to Asterna. 





Here evece, 


“CLIMAX” Patent PARALLEL VICES. 


Stee! Jaws and Wrought Iron Sliding Bars, ir he 
INSTANTANEOUS in action, in 
SIMPLE in construction, ECONOMICAL in use. : 


mem 0) 











oie Aegis ins. igs Theso Machines are capable of reducing to a fine granular powder from 60 to 200 
san. Gan TE bv Pan 88%, tons per day (according to size) of any unfibrous matorial. Machines made to order 
dang Kin Y by than 40s, from 18 inchos diameter, to suit special requiroments of purchasers; these small 
DIS ROU ca CIN Ta iie AU machines being specially adapted to the requirements of Ohemical Manufacturers for 
Gam..dedn. 8 by ddan. 0s, Mixing and other purposes. 

EAN Ak Bice SS EAD No Agents. All Machines will in future bear the Registered Trade Mark (‘ Carr's 


eeieo “OS Sesser 


: Disintegrator ”) in three places—viz.: on Bedplate, and on outside Face of each Cage. 
Vastly and quichly adjusted without ung the screw, saving thme s secure grip obtained by werew and lever, 


the best combination for the purpose, serew a neve r exposed and only used for tightening the grip ; ope ns | A Descriptive Pamphlet will be sent free on application to the Managing Trustee 
double the width of the Jawa; few and imple iets parts, not liable to get out of order, there being no cams, of the Estate of the late Patentee, 2628 
togyles, hooks and clutches , strong and durable, working parts wrought iron and steel. 


CRAMPTON BROS., 25, West Bar Green, SHEFFIELD.| PHILIP TRIGGS, Albion Chambers, BRISTOL. 


__Dre. pees 1884.) (SuEruRMENT| £ N GINE E RIN G. 


el RE LS Set a ee — 





cr ne ee ee FS a ae x 


GLENFIELD 60,, Lid, GEO. BOOTH & CO., 


tele AND ee HALIFAX, , ENGLAND. 
KENNEDY'S PATENT aovikoneed ALSO SELF-ACTING 


Water Meter 60., Lid. LATHES STEAM HAMMERS, 


4 F 

1 Contractors to the British and 
Aq PLANING, SLOTTING, | Foreign Governments, 4744 

wilh dh ) 

a Aa . ‘| ge KILMARNOCK, n B. | suapmie, BORING DRILLING, 


i ~ ht m eA IN AND 
we SLUICE VALVES,| sume ican, 








































SPECIALITY : 


ee AIR VALVES, Punching & Shearing 
| ia RELIEF V ALVES, PLATE BENDING, a q 
‘mmm A HYDRANTS, [PLATE PLANING, 
fl om 5 iii ANGLE-IRON BENDING, a = : a 


li eee . ba S T A N D P O S T S, And all Classes of Shipbuilders’ 


tli ws wl ot and Boilermakers’ Touls. 
iy ie f And all Classes of Water Fittings. 

ij PENSTOCKS, FLUSHERS, _ See 

SEWERAGE FITTINGS. _ ar 


a li i | = = ee = . os cs = * ze, s 
a | ACCUMULATORS, PUMPS & HYDRAULIC pa — ne ps 
See a ‘MACHINERY. i 


ee 
5) a 

Lt Be nate 
pis - 
































i i. 
he ' al WS i pa : 


KENNEDY'S PATENT 


wing WATER METE RS| er 
50,000 IN USE. = | > 
NINE PRIZE MEDALS. 


a ct renee fF eS Ls RN Aa —— - 
ee te a re rr ee ne eee eee age ee ee a 


SLAC WOOL 2% CARRICK & WARDALE, 
and SILIG ATE CLOTH Felted, Redheugh Engine Works, GATESHEAD. 


| IMPROVED SINGLE & DOUBLE 
Incombustible. ACTING STEAM FEED, BILGE 
Best Non-conductor Extant. fine a and BALLAST PUMPS, 
Kasily Applied. | (|| ATR COMPRESSORS, HYDRAU- 
Removable. Soest) § $LIC PUMPS & PRESSES. 
_ Re-applicable. sneer x ane TS 


The Steam Pumps as illustrated are, aa nearly 
as possible, incapable of being choked, save with 
hard substances; and im working it Has been found 
that shavings, waste, corn, small 
coaly, &e., pass easily through, 
which renders them eminently 
auitable for ballast pumps for 
ships. 

They are largely used in 
Chemical Works, Breweries, &c,, 
where ordinary lifting valve 
pumps are readily choked ; and 
by Railway Gompanies for 
supplying water at wavering 
static 1.3, 


apie ere 
ae es 
oa 











Sq PRICES, ESTIMATES, AND FULL INSTRUCTIONS FREE 
ON APPLICATION T 


$A). ANDERSON & SON, Lt, 


PATENT FELT MANUFACTURERS, = [225 


eS 10, London Street, Fenchurch Street, LONDON ; 118, 
Broomiclaw, GLAS ee and Lagan Felt Works, 
LFAST, 


arora | 
ae ce | 











ale ay: 1 Bow lug Abollenton 


Silleate Che 











eee ee Seaemene om niheatenseanllllliasenentd 


CAPELL Double-Power FAN 


(PATEHN T), 
THE MOST POWERFUL YET MADE. 











a | _—_— 


a Soe Lagineer, Fobruary 6th, 1883, and Tests of Mr. 


D, K. CLranke, C.E., Lngtncer, March 28th, 1884. : bs ? Ye i ia | MAKERS (\f EVERY 








Le y oa DESCRIPTION OF 
CHEMICAL WORKS 

MACHINERY AND 
B CASTINGS, HYDRAULIC 


Agents for London and District : Z ; | al = a. sa 
Moons, HOPKINSON & PRINCE, 16, Walbrock, London, £6,! Saco MACHINERY, &c 





ACORN AND Minny, AND Wonks, ‘ Havleaton, Sed Juno,— "RAR 

Sina,—In reply to yours of the 2th, the Carey. 20 in. FAN we 

hud of you is working satisfactorily, and is doing quite as much 

=~ work aa the 80in. it replaced, and taking lea power to drive it.— 
- Yours truly, J. Simpson & Sonn.” 


From 8. Nortuwoon & Son, Viaduct Foundry, Birmingham.—" Wo have much pleasure in testifying to 
tho excellent manner in which the Careu. Ban works which you supplied to us some time ne Although a 
larger Fan than we had previously in use, it takes considerably less power to drive, while wt the yame oa we 
yet a better and more uniform blast, and Fan wo do not drive up to accel 5370 

penne eee 











ae ee nore a a ee fear’ 


ee, ee __F! N SNG J N EER! E RI N G. ee PUNE mnt! (Dec. 13, 12, 1884. 


a enn ee mere 
or 


—— ey 


Clyde Tube Works, 
GLASGOW 


AND 


COATBRIDGE. 


. a 
ommew=wes ED | ccuesnnes 
s . 





















LID LVED. 


(SHEMENS PROCESS). 
150, HOPE STREET, GLASGOW. || 





Address 
M1, OSWALD ST, 











RELA NMUEPRAOTURENRS OF 


Steel Rails, Plates, Angles, Beams, Bars, Hoops, 
“Fugu, ta Catings Bons f= i] 





i, | wi, 
i " hi 








rKr&z& WW. BHARDMORE!, 


PARKHEAD IRON and STEEL FORGE and ROLLING MILLS, GLASGOW, 
CONTRACTORS TO THE ADMIRALTY AND FOREIGN AND COLONIAL GOVERNMENTS. 


KEKA OF 


STEEL PLATES, SHEETS AND BARS 


ATM) © OF IRON a STEEL 


: | WROUGHT IRON TUBES 


Eni rigor WN); 














bree cope » Process) and ANDREW & JAMES STEWART, Limited. LJ 5106 
IRON SHESTS, PLATES AND BARS WROUGHT IRON TUBES OF ALL KINDS. ist Steam, Water, &e., &e, 
FOR SHIPS, BOILERS, BRIDGES, «&c. =~ - 
Boller Mpecial Extra Fino 





<> > GS Ge [THE WELDLESS STEEL TUBE COMPY, 


IF A) eee ICKNIELD PORT ROAD, BIRMINGHAM, 


BollerEnd & Furnace Plates, Flanged & Welded. Speclal Steel for Anti- Collapse Rings & Welded Tubes. MANUFACTURERS OF 
IRON AND STEEL FORGINGS OF ANY DIMENSIONS FOR MARINE ENCINES AND OTHER PURPOSES. BOILER TUBE. 
IRON AND STEEL CRANK SHAFTS OF SPECTAL MANUFACTURK, | sammpepeecereressserrreneenmeteecmemena 


GENT Liverroon, TAYLOR & KON, ob, 
London, 11, Queen Victoria st., EA. w j MARTIN Hamu lloptenaae k Ne. 41... Wilh. Pe 6332 
Nowoastle-on- -Tyno .. .Wm. KELSEY | Antw . Oapt. RYA 
Belfast, 07, 7, Donogall itreep .. .. ..1L. 1. BUTLER Rotterdam, WillomskadeNo.9,. Post ian dorBTRO&Co. 


FORSYTH, MILLER, “AND CO., 


BROAD STREET, MILE END, GLASGOW. 











IMPROVED a ” saisiah 
Malleable Iron (or Steel) Castings.| patent WELDLESS STEEL TUBES 
Hyd rau | iC Cyl | nders, For Boilers, Hydraulic Presses, Ferrules, Boring Rods, Bushes, Shafting, 


Spur Wheels and Pinions for Rolling Mills, and other Heavy Pou linbe: Bpinalon Comets Sue Csuer noes: 


Custings up to 6 Tons. 
ee TRADE MARE : 
London Office: Crown hart, 6, Upper Thames St., £.C.—GEORGE HATCH, Agent. 6427 


To wich ‘Shull Patterns nia) be sont. a See eee Ms pete ae Yih Ree Saletan se SN Lot Mas 
Agents Wagon for Franco? Sy UKIGNE, sani’ 'T, Dany, 13; Ke de Malte, Pari 4011 JAMES HADIE Sz SONS, 
porveeenee TUBE WORKS, RUTHERGLEN, NEAR CLASCOW. 


_— S PEN ( ER & 60. = ——. Hstablished 1832. 
| ie SS ETO 






























OR sees CoM CoN LAP WELDED IRON BOILER TUBES. 
ne Pi | Engineers, Millwrights, a Founders, On A Ye CE 6 )) LOCOMOTIVE TUBES WITH COPPER 


MELKSHAM, WILTS. é Lal es ; GAS, STEAM & GALVANIZED TUBES 
* GRINDING MILLS| WESC yeti) 


STEEL TUBES. sive 
LOAM, GOAL. OR BLAGKING, London Oftes: ce: 185, FENCHURCH oT 


34 ft. pan, 5 cwt. Rollers #£17\" 


a ee a ial ec eee one SLACK , on WHEEL & MACHINE C0., Ltd., 
‘ 8 ] mol @ LIME BANK WORKS, 


ARDWICK, MANCHESTER. 
= Robert LUKE & Mountrorp SPENOER, 
OVHR 13,000 SOLD. VAUGHANS PATENT WATER Managing Directors, 
SILVER MEDAL AWARDED. EJECTOR OR STEAM TRAP. 
POSITIVELY THE ONLY RELIABLE APPARATUS EVER MADE. 


Attention is invited to the New 
Satisfaction Guaranteed. CAN BE APPLIED TO 


Improved Tool Grinders, 
Steam Enyine Piping, Steam Hammer Pipes and Oylindorn. ADAPTED F OR ENGINEER vT OL. 


a) 


ee a en er tee een me nee 





1 
"uy, 














gi 


Simple. Cheap. 
Savos broken joints, broken 


cylinders, broken pipes. i; » Cylinders, Heating Pipes. 
‘ These Machines aro made in six sizes, and are con: 
abeopurely BenApie: . a“ ‘ sess ia wricaae i al ah aac tidently recommended as boing much superior to an 
Unvarying. ” » Valve Casings. &c., &e., &o, 4856 ordinary grindstone — grinding more rapidly and 


ae ie. — = Se: imparting a much bottor edge to the tool. 

Se fe ae “zi; These Machinos can be fitted with whouls specially 
»suited for Brass Finishers’ Tools, and aleo for Grinding 
Wood-working Tools of all kinds. 

et with illustrations of above and of many 
ey Universal and Special Emery Grinding Machines on 
application. 4880 


YAUGHAN & SON, Roya. Ironworks, WEST GORTON, 
rhe TO H.M. Govcraitens ‘MANCHESTER. 


London Agent: JAS. KEITH, 57, Holborn Viaduct. Belfast: Mesers, PATTERSON & SOVS. 













eel 





_Dre. (12 1884.) _ (BereueMRNT) . ENGINE E R I N G, 


puts alloy in an improved brass, hard, durable, and atrong an talld teal, possessing a baantifil = = 
golden coluur ;/ when melted tt produces sound castings of fine grain: ft cau Le : 
aa hot and cult, and takes a very bigh pollsh, _ aes 


BYNG STREET, MILLWALL, LONDON, E., By putes LARGELY UBD 


MANUFACTURER OF Fart lielas aes fees 
CORNISH, LANCASHIRE & VERTICAL BOILERS} — v b so For From 
ee oP 
IN IRON OR STEEL ; EL! ee “ INCOTS, 8, PATE, snr RODS, WIRE 
hierniana 7 charmer hc aay rel EVERY DEBCRIETION: PATENTEE AND MANUFACTURER~— 


Tar Stills, Steam Pans, Jacket Pans, Shoots, Hoppers, TANKS, CISTERNS, é&c. 4a FE) KX AN ID ¥il EF DICK, 
PATENTEEK AND SOLE MAKER OF Lon 110, CANNON STREET, sccm D253 


BELLAMY’S PATENT TUBULAR BOIL ——————— 


© SELLA ES PATENT HEATING, gOueER, “ite DARLINGTON ON STEEL @ IRON CO., Lro. 

ee BESSEMER STEEL RAILS from 10 RAILS from 10 to 84 Ie, per yard, 
TEEL AND IRON FISH-PLATE 
cH AS. BURRELL &, SONS, PATENT FLEXIBLE. OLIP, ANGLE, AND OTHER SEOTIONS. 
—— ROLLED STEEL SLEEPERS. —— 

ITE, STEEL TRAM RAILS, A SPECIALITY, 

THETFORD, ENGLAND, ” STEEL ANGLES, TEES, CHANNELS, 
LONDON OFFICE: 123, CANNON STREET, E.C., BULBS, and B ARS of oth SECTIONS, 


MANUFACTURERS OF For Shipbuilding and Constructive purposes. 


WA EIN EE: ENGINES, Guaranteed, if required, to stand the Admiralty or Lloyds’ Tests. 


STHEL CASTINGS OF ALI DESCRIPTIONS. 


ae 


_—s 




















LONDON: 3, VICTORIA 8T., WESTMINSTER ABBEYS.W. 
COMPOUND UTC88 Messrs, THOMSON & BROWNING, Agents. 
MANCHESTER: 27, CORPORATION STREET, 
SURFACE _ Messrs. BARNINGHAM BROTHERS, Agents. bles 
CONDENSING ov. + en eee 
& High-Class atin TOOLS 
to 600 I. HP. aif FOR ENGINEERS, SHIPRUILDERS, 
al i. : BOILER MAKERS, &c. &c, 
= tonite. Special and General Machine Tools of 
rer cr the largest dimensions, 
ALSO a» Contractor to the British and Foreign Governmenta 


sees HIGHROAD WELL WORKS, 
HALIFAX, nr 


MACDERMOTT & GLOVERS 
Patent Percussive Rock Perforator (Improved) 


FOR HAND-LABOURK ONLY. 
IN HARD ROCK. 
FOR MINES, QUARRIES, AND GOVERNMENT CONTRACT WORK. 


" a ? Ma . o . ° . 
f eta Kato of Penetration in Granite 14 to 2 inchea per minute. 


BOILERS 


For ditto in 


Steel or Iron. 







a) 

s" 4 
1 

1 ee 
a ee 
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| PRICE £& BO COMPLETE. 
PILICES BB by cov a WORSON, Engineer & Mierights 
sl, Orca: ALBERT IRON WORKS, 
ON ‘[-, 2] ST.JAMES'S RD. LOXDOY, .. Sole Manufacturer; ort 
ie é “4 7 Hi. 1H M. MACDERMOTT, 25 & 26, ‘PUDDING UNE, LONDON, E.G, 620 
APPLICATION. iH hi TELEPHONE No 4,664 NR—AMa k (withuut ntico) at the Albert tron Works 
KORTING BROTHERS. ISILIGA BRICKS 
7 ta —= Engineers = | PSaras., vo UR sp 
Psa = i ' ; EVER MANUFACTURED IN SOUTH WALES FOR plat 
a vg a ws STEEL AND IRON FURNACES, &c. 
ps "i a SOLE CONSIGNEES FOR __ Proprietors: KERSHAW & POLE, 2, Fen Court, Fenchurch Street, E.C. 
i + BE TOVOTE’S Patent SELF-ACTING HODGKINSON’S PATENT 
LUBRICATOR. Mechanical Stoker 
a THE BEST, 
4 — IN USE. SAVES 90% OF GREASE. SIMPLEST, 





———— 10 


UNIVERSAL INJECTORS": FEEDING BOILERS. 
GAS EXHAUSTERS, CONDENSERS, 
AND SCRUBBERS. 
AIR-COMPRESSORS AND EJECTORS. HODGKINSON & C0. 
HEATING ARRANGEMENTS WITH STEAM OR 


HOT WATER OUT ue — LIMITED, 4308 
PRICEQLISTS, ESTIMATES, ANT PARTICULARS ON APPLICATION, ORDS ALL M ACGHINE WORKS, MANCHESTER. 


AND MOST DURABLE 
Yet Introduced. 


Successfully applied to every des- 
cription of Furnaces, 








xv 
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Lindsay's Patent Steam & Hydraul aie Packing 


Does not Cord or Wear the Rods. 

Pueked, - sas 
Is made in Rings exactly to fit cac x, 
Ie theo most Economical Packing in the Will keep Tight on lonyost Voy ues. 


as 
A % "ho, Market. Iy made of the Softest Materials, 
Ca Is Self-oxpansive and requires no Screwlny- 18 suitable also for Air-Pumps, Clroulating 
up when Engines are working, Pumps, ond Stern Glands, 


In ordering please send diameter of Rods and Glands, 
For full particulars and Copies of picts apply to LIVERPOOL 


Agrents—CLARKE & COCHRANE, 25, Corinthian Buildings, 
16, South Castle Street. Or to the Sole Manufacturers, 4477 


R. B, LINDSAY & Co., Plantation Quay (West), GLASGOW. 





Ia tho best for Stationary, MAKINE, and | : le easily 


Locomotive Engines. 










ANSONS SPECIALITI 


~ rac 








Steam Pumps, Steam Engines, Steam Winches, 

Steam Dryers, Steam Traps, Steam Reducing 

Valves, Steam Purifying Apparatus for Boilers, 
Water Engines and Hoists for Warehouses. 


WwW! LiL AM ELANSON, 
QUEBEC WorkKS, BRADFORD. 


LONDON OFFICH: 387, WALBROOE. 





6270 


(See Flustrated Advertisement Deeenter th, page H, ) 






THE PERTH GAUGE GLASS, 


Warranted to stand upwards of 1500 Ibs. pressure to the square inch, 
and hoar great varmtion of temperature. 


Thexe Modals have boen awarded for the wbove-mentionad qualities, 


JOHN MONCRIEFF, “X 


N orth ‘British Glass Works, PERTH. 


SMITH & COVENTRY’S 


PATENT TWIST DRILL GRINDER. 


wit 


| iz q 


t 











tmamsenewenanuee § rat 7 
‘i i 
THE IT IS MADE IN 
ONLY PERFECT | FOUR SIZES 
MACHINE aN EMBRACING 
ch. | 
FOR GRINDING aj 4 RANGE OF 
TWIST iene: Se aE DRILLS 
DRILLS From ;'; to 3 in, 
aunal in Diameter. 


FOR PARTICULARS APPLY To 


SMITH & COVENTRY, 


GRESLEY IRON WORKS, 
ORDSAL LANE, SALFORD MANCHESTER, 


MANUFACTURERS OF PATENT, SPECIAL, AND GENERAT 


LABOUR SAVING MACHINE TOOLS, TWIST DRILL8, &e. 





TWIST DRILLS ARE ALWAYS IN STOCK AT THE WORKS. 5261 


ENGINEERING, 


Sarena 


(SUPPLEMENT) 


[Dec. 12, 1884. _ 
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For Textile and Chemical Manufacturers. 
Engineers, Contractors, Dyers, Paper Makers, Millers, &c., &. 


Also for 


STEAMSHIP, RAILWAY, TELEGRAPH, Agricultural, and other Technical Purposes, 
Are exolusivoly and actually MANUFAOTURED BY THE . 
Limited. 


NORTH BRITISH RUBBER CO., 


Manufactory: CASTLH MILLS, HDINBURGH. 
WAREHOUSES : 57, Moorgate Street, LONDON, 6, Charlotte @treet, MANOHESTER. 13 & 15, 


Oewald Street, GLASGOW. seni 
A a PE ST EE SPIE PI SE EE TES EOE A A SA ORR 


India-Rubber, Gutta-Percha, & Telegraph Works Co. 
WORKS : SILVERTOWN, ESSEX.) cimreo. [MANUFACTURERS OF 


VULCANISED INDIA-RUBBER (Contractors to the Lords cosleteners of the Adimiral ellesoasey Quality” to resist the 
action of Mineral Oi) at High Heeeure Steam; Bheet Buffers, and Sickrnvad Valves for and Land oa, Wheel 
a Cylinders, tun Insertion Bheet, Cord pet ang Te , Gauge-Glaca Rings. 
VULOANISED INDIA-RUBBER AN AH HOBK for use in the Trep os. Bvonox Hosx, with Gpiral Wire tor Pumps, 

Fire Eugines, &c. Oowpverise and DELIVERY Hoss for Ships’ Use 
STEAM PAOKING (India-Rubber and Canvas), in ela eta. with folid Rub Core; Wasmans, Rings, &o. of 
eve 
Sinuverrows Luaricatiua ELastic Brxam- i owas (Lubri cated Cotton with India-Rubber Core), 

VULOANIBSED INDIA-RUBBER MACHINE BELTING 

Vuroamiagp Iepia-Rupsxk Mat, uot lable tu injury by dawyp or w 
GARMENTS, FABRICS, do. (not affected By, te action of Tropical Climates).—Waterproof oats, Capes, Leggings, of every 
description ; Waterprouf Hats, Helmeta, Kneo Wrappara; Wat rahe leas! Wheeting for Hoapitala: Diving Dress’ Atted with Vuloantand 
Indla-rubber Collara and Cuffs; Alr- Proof Bods, illows, C tons, Baths, Life Holts, Gas Bays, ac. Water Beds, Cushions, 
Bottles, &c. EBONITE (aut affected by Vinegar or Hydrochloric or Acetic Acida).-Photographic Articles; Speaking Tubes, Mouth 

Pieces, &c.,} Battory Cells, Sheet and Rod ; Surgical ar 

QUTTA-PREROHA.—Tubing, Belting, Buoketa, &e., &e., & 
TRLEGRAPH CABLES —India-rubber or Gutta-perola Kulnuarine, Subterranean, ‘and "Aerial ;  Valgranh Insulator; Speaking and 
Higual Iustruments, Rallway Block Signals; Hatters t Colla: Telegraph Instruments Passenger aud Guard Instrumente ; Alarin 
Bella; Htorea of al! kinds 

TORPEDO APPARATUB as used by the Services of Great Britain, United tates, 40 —-A Complete Bystem fur Cuast Defence, witb 





all the lateat fuuprovements; Firiuy Batteries, &e,, &e 


Holo Manufacturers of tha PATENT L 
Works In France Persan Beaumont. 


WAREHOUSES : 


LANOHE BATTERY ih use hy H.M. Ganeral Post Offica, &c 
100, Cannon Street, London. 4984 





Kyran.) VOSDYPH TOMEZW & SONS, 


i eae SEIS and 


a 
Pot 


ewe vapens 


Manuracturgrs oy HURHKA 
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torr 


(1853, 


Lan ewer sealaied ioneeenenrs 
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Those Glasses will atand a pressure of 1,200 tba, per square uch, and do not chanye colour, nor becoma furred by wee 
MANUFACTURERS TO an Marxaty'’s GoVaENMENT 
—Makers solely to Moser. Kxnrn & Juss of the Patent Enamollal Water-(iaue (Qlanans, 


THE MANOR GLASS WORES, ASTON, BIRMINGELAM. 4243, 


Linta aNp TRSTIMONIALS OX APTLICAT pn ¢ 








Machine Mullard falrele gas (dite Alpha) 


Elle produit lo yas sts few et bans 
chaleur Elle sert a éelafrer tom den au 
Grote od Von ne peut so procure: du gas do 
charbon, 


Types ; de lz 2 800 becs et au-dessus 
Piix a portir de 16 yuindes. 


Géndérateur de yas ef machine i yax reunts 
Putunta AMidller 


Machine motrles pour tous low androits 
o0 |} on ua pas gaz de charbon 


La machine produit lo gaz gui Ja met en 
mvuveuent, 


Bormander des catalogues Mustrés a 
H L. MULLER, BIRMINGHAM. 


MULLER'S ALPHA 


PATENT 


GAS-MAKING MACHINE. 


Qas produced without fire or heat, 
Fur Lighting all places whore Coal 
Gis in unobtainable, 

Alen, 12 10 600 Lights nial above 


Prices, 16 GUINEAS upwards, | § 





Miller's Alpha-(Wuaberottunge Masching, 

Kreeugt Gan ohne Feuer und ohne Hitre 
Zw Krloucaton von Orten su deen keln 
Khohlengan zu liaben inf. 

Far 1: bis 600 Brenner. 

Prela; 16 Quineen uni dart ber. 
Miller's Guserseuger und Gaa-maschine, 
voroinigt, 

Kraftmaschine fur Orte oline Casfal- 
Wk 
Din Maachine Lereitel daa Gas walchen 
sin in Bowoguny setat, 
Proteverreichnias auf Verlangen su 
bertehen von 


HW. L, MULLER, BEEN: 








MULLER'S 
PATENT GAS GENERATOR AND 
GAS ENCINE COMBINED, 
For power in wl) places where Cos 
Gav eninot be lad 
Tho Knyglus rarer ti by which 


sond for MMuatruted Catalogue by 
Hol MULLER, BIRMINGHAM 


Mdguinas de Muller para hacer yas 
(Alpha) 

Produce gan sin fuego ml oalur. Sirve 
Pala aluiahrer lugsres en que tie puede 
Propurclonarae yaa de varbun, 

Tipos: do 12 4 500 mochoros y mda, 

Preclos a partir de 16 guduens 
Henerador de iat, tuenida om una mdguiad 

de gus, patents de Miller. 

Maquins motorn para todos loa puntos en 
que ho hay gas de carbon, 

La maquina produce ol yasqu le pone 
@h quarcha 4801 

Pidansa catdlogos (lustrados 


HL. MULLER, BIRMINGHAM 
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ALSO 


IS 
wre, 


COST IS LESS THAN 
(Vide “ Minutos of Proceedings of the Inatitution of Civil Enginoors,” 


OO PAIRS 
F>2272 PAIRS 







SUPPLIED TO INDIAN RAILWAYS 
FOR FLANGE RAILS. 


oO. anv D-O-M 
PATENT TRANSVERSE CAST IRON PLATE SLEEPERS, 


For any G and for any form of Rall; without Wooden Keys or any perishable part. ° 
er AS In use ‘on Guaranteed and State ‘Rallways in India. 


Fok PARTICULARS APPLY TO 


INDIGENOUB TIMBER. 


Nov,, 1881, Vol. LXVII., p. 87). 


MESSRS. THOMSON & BROWNING, 
, VICTORIA STREET, WESTMINSTER ABBEY, 8.W. 
AGENTS TO THE PATENTEES. 
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0.|HEPBURN & GALE, Limited,|\x\ WEBB & SON 


TANNERS & MANUFACTURERS OF XBN TANNERS, CURRIERS, 











LEATH ER MACHIN EK BANDS, HOSE PIPES, FIRE Fellmongers, 
WATERPROOF PUMP LEATHER, GLOVE AND GAITER 


AND ALL LEATHER ARTICLES FOR ENGINEERS’ USE. {BUCKETS 
LONG | LANE, , SOUTHWARK, LONDON. 5016 


— SE. MERCHANTS. 
LE ROW’ Ss ~ 


e 
—— saw 


IMPROVED PATENT NON-GONDUCTING. GOMPOSITION 7+». eu 


Leather Dressers, 


te en ~~. 





For COATING BOILERS, STEAM PIPES, and othor Steam AWARDED. 
Hoated Surfaces. To provent the radiation of heat, save fuol 2 
{ncreaso the power of steam, and hee tho stokeholo an ia aan 
engine-room cool. IT WILL AT ONGE SHOW A LEAK; 


IT CANNOT CATCH OR COMMUNICATE FIRE Used by 


H.M. Government in the Dook Yards, &c., £0. Threo Bollers | UOMDS TANNAYy wtOwmarket, 

covered with this composition, will do the work of four not : Wg) 

covered. May be seen where it has boen in use for twolve | Price Lists and Terms on application. 
and fifteen yoars. Estima 534 


eae eek, F. LEROY & CO., TUCK'S SOR AE PACKING 
FRED* “_ MEAD & co. 'S Gray St. near Philpot St., Commercial Road, LONDON, E. 





TUOK & 60., SMMNTED 
PATENT “ HAGLH” Griffith Street, Lower Broughton, Manchester, and South Shore Road, Gateahead-on-Tyne. cones “trate Mark” whieh 




















STEAM PACKING, |" ow. samxerenos 
Mates dan anti tobe Fenn ts" | OSSTT, MEAL COMPOSITION 


PACK! as also upon the 
Valves pa on voaltty), 
Hheet India: Rubber Buffer- 
Hose, Tubing, Handlng, 








‘ lin g Contractors to the 
ae roid S.E (N ON-CONDUCTING MATERIAL) ACnay: 


ion?moumn, ves. TFOR COVERING BOILERS & STEAM PIPES, | 2rsuis cums, 80, ummm e.ouure 


Krought out in 1878; used already by many thousands of steam users all over the world. 
TWO MEDALS AT AMSTERDAM EXHIBITION. According to tests mado by Mr. ). | MRO BE. RO BsSownws 
K. Clark, tho ominent testing engineer, onc cwt. of Fossil Meal Composition applied to eas oe 





Arade-man, 





Bteam Pipos which arc oxpoaed to the weather, and working day and night all the yoar 

round, will gave 15 to 20 tons of bert Welsh Steam Coal. Used in large quantities ty 

Ll. M,’k Govornment in the Dockyards, &c., after RECENT trial in competition with all 
other Coverings used hitherto, See Re port of Trial in issue of Sept. 2lat, 1883, 


A. HAACKE & CO... 21: LIME STREET. LONDON, E.C.; and 
“9 72, REGENT ROAD, LIVERPOOL. 

Bo.’ Agents :— For South Wales and Monmouth: W. H. CULLEN, 2, Gordon Koad, Roath, Denis: 

‘OHN ERAN , th. For Scotland : GEORGE }31, AIR, 38, Queon Stre at, Gluxgow. 5264 


ee a 


avers ene Wor ks, GISTER For covering Steam and ~ am = sta ii a 
namie KEENAN’ S we am £D Liquor Boilers, Steam Coppers | 23, GRAINGER STREET WEST 


Pipes, &o, NiWCASTLE-ON-TYN bb 
MARINE ENGINES & BOILERS, ATENT .ct van ia mansin | QRMEROD, GRIERSON & CO. 


ss oll 
TRADE (FRR AR ee eee | St George's Ironworks, Hulme, Manchester, 
DONKEY PUMPS & STEAM WINCHES. (f Ae 


Cran's Patent Signal Whistle, NON-CONDUCTING 


wRition not affected "y the Have the largest assortment in the trado of 
Veather or Wet, and is the | PATTERNS OF SPUR WHEELS, BEVEL WHEELS, AND 
Marine Rejaira sane cconomically, 
and quickly performed. 4°04 p APIER Mi ACHE 
ALL BRANCHES ON THE PREMISES, 














only effective non-conductor, | MITRE WHEELS, WITH TEETH CUT BY MACHINERY. 
Tt adheres to vosrela of overy | Alao Fly Wheols, Driving Pulloys, and Druma oan be 


ad and in every position, ‘eupphod Rored and Turned if roquired. 
Catalogues ui appheation Alan Manufaeturare of Wy) ist 
out re extornal castings. Haginea, Colltery and other descmptions of Btationary Kagiiis 


eae and botlorg, Mill Gaartug Cranes, and Turttables, && 
For Samples, References, & further | London Ontice : f, Ww ESTMINSTE oe peau ui s 
Particulars, apply to 


MATTHEW KEENAN, 
VULCANITE |sonrz MANUFACTURER, 


Hannvxo Ivp1a-Rovnex Come Co ARMAGH WORKS, TREDECAR ROAD, NORTH BOW, LONDON, E, '" 


Lonpon Warkuouse: F, WINTER, — se 


EBONITE SUAKPLE'S IMPROWED 
fou HICH SPEED AUTOMATICALLY-COVERNED ENCINES 


GENUINE EMERY, HIGHEST an From 4 to 2s-orte Power. 


HYDRAULIC MACHINERY Jadatnhi HENRY COLEY, Mansion House Cha 
OF ALL DESCRIPTIONS. EM ERY CLOTH, Philadelphia, 1876. 11, QLEEN Mansion Louse ¢ ambers, 


PATENT CAPSTANS, CRANES, &¢. | Forington ils, GLASS PAPER, “| MECHANICAL 
WAREHOUSES, AND OfwER| PONDON, SB BLACK LEAD, &c, te — 














PURPOSES. 
ENGINES, BOILERS, AND GENERAL MACHINERY | = 


W. L. WILLIAMS, 
2, WESTMINSTER CHAMBERS, 
LONDON, S.W., 48% 











And PORTLAND OEMENT. BERIGGsS BeROos. _. 


(ate Joseph Briggs, Eugineer in HMR N.), 
GRE AVES, BULL & L AKIN Patent TUBULAR STEAM & HYDRAULIC 
evary part of the iingon rall aud ‘oad, direot PACKING MANUFACTURERS, 
Maltby Place, HUNSLET, LEEDS. 


from their 
Ais the Canvas Packing having Tubular Core or Ring ¢ “et 


Btookton, Wilmoote, and Harbury Works, 
B. C is the wire gauze for strengthening purposes. 


Chief Offices: WARWIOK. 
Depots: WORCESTER WHARF, RIRMINGITAM. D isthe piston rod, E ix the eylinder cover. F tho 
18, SOUTH WHARF, PADDINGTON, W. 6170 land, nnn 


From Mossra, SPILLER & Co., Cardin. 
“Str, We have found your Boiler Cleaner, that we 
have had on tial on one of our boilers for the past 
three months, satisfactory, and we should he glad at 
vouraccount. You will please furnish us with Estimates 
for flhauge one Cleaner on each of Three New Bailers,” 


| HORATIO NELSON, 


Sole wtaeat for Great Britain and Belguam, 49. 7 


1 90, WORSHIP STREET, LONDON, EO, 
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Gat ay ele Te * 


ts trey PUMPS 
PUMPING ENGINES, 


For Docks, Circulating Purposes, 
Salvage Work, &c. 


The cheapest. and moat. KAcient Pump in the Market 
rom Newest and most Improved Patterns. 
SpecraLtTi@a: Centrifugal Pumps, Baking Machi- 
nery, Leathbor Dressing slachinery, Hydraulic Promaes 
and Pumps, Hydrauhe Cranes, Aecumulators, Uy- 
draulic Rivetters, Lifts of all kinds, 


DRYSDALE & C0. 


BON AQOORD ENGINE WORKS, 
GLASGow. = 10! 


Patent Electric Light or eeu Parbine. 
Vie Mietent Trent, New Amerie un “ > 

Horeulen, Cr tadt, aha Vie lor 
hur bine 


it 












Catalog ien Atlan ate tratiat) Afideer, dO 


C.L. HETT, Ane Holme Fouridey. Brigg, England 
Sa ea ED en DP EE Date ETI IE ESI 


PITT BROTHERS 





Engineers and Machine Tool Makers 
To Qovernments and Leading Works 
Toolyalwas sitatoch and progress (mainediate delivers ) 
LATHES, Gin and om Slide, Surfacine, and Serew 

eutting, 6,7.8, and loft beds 
LATHES, & in do. do, &ft., 10ft., and tft beds 
LATTES, san. do. do Upto 0 ft, beds, 
LATHES, 10 du and Tin do. do. up te vs rt, beds 
PLANES, 2 ft. bv eft bs 4 ft., 6 ff and ¢ ft, long, 
PLANES, 9 ft Gdn by ett. Gin, by 6ft and &S ft long 
Our Patent Square Contromy, Fachiy, and Chamfering 
Machtoes will aqaare contre any length of whiaefte 
Over 500 th use 
SLOTTERS, Fain, Sin, 10dn., and 72 in. stroke 
Beneh Drills, Pinat Drilla, Radial Drillk, Milling 
Screwing, Serew and Stud Making Machines, &e, 
Price Listy Ficee, wineh will fivourably compare with 
Ny, Tools for ahipment seeurely packed 


ePirTrT BROTHRADEHS, 
YORKSHIRE MACHINE TOOL WORKS, 43% 
LIVERSEDGH, YORKSHIRE. 


J. COPELAND & CO., 


ENGINEERS AND MILLWRIGHTS, 
(Successors to JOHN NORMAN AND CO), 
MAKERS OF 


Robertson 5 Patent Maizo Separating Machinery, 


McTear’s § Patent 
Culemiing Furnaces 
Haworth's Patent 
Tea haat Rolliny 
Machines © bhirk's 
Patent  Hefmpera 
tora, for producig 
lee— no chenucals 
required, 

hey alya Manu 
facture all kinds: of 
eke Flour, Rice, Corn, 
and Stisar Milla: 
Wator Wheels, High 
and Low-Pressure 
Ruiner ; Steam 
: Rowers , Tanke ; , Oi 
Stille; Hy drauli 
“Presses. Lifting Jacks, Distilling Mant, xe, 
f iflthowerayte and oll Partionlurs on applic tion. 


PULTENEY STREE ENGINE WORKS, 


DOBBIE’S LOAN, GLASGOW, 


Lonpon Orricr: JAMES RETD & CO,, | 4505 
27, MARTIN’S LANE, CANNON STREET, EC, 





BIA IN GN IN Us &Mmaily be i pcdleanniee ee Izy eee 


Sed ny armors 


p SMITHS ITH’S STEAM CRANES. 


am LOCOMOTIVES PORTABLE 
STEAM CRANES 
IN STOCK AND PROGRESS, 


Having all the most recent im- 
provemonts, including 


RAPID MOTIONS 


For working Expeditioualy, 















CRANES WITH HORIZONTAL 
CYLINDERS ARE SUPPLIED 
WHEN PREFERRED. 






wwowewree a 1! 


Adapted for Docks, Public Works, 
Railways, and Iron, Steel, and 
Engineering Works, &c. 


40 Supplied to the 


SPECIALITIES. 


— 0! —— 


STEAM and HAND 




















CRANES NEW DOCK WORKS, HULL: 
And 10 to 
For all Purposes. _—*? mee «=—-s BLACKFRIARS RAILWAY BRIDGE 





OVERHEAD STEAM AND 4) i —_——4 it And many other Important Works, 
- | SHAFTING TRAVELLERS | ate ) both at Home and Abroad. 


For Lron, Steel, and ey Bate ey en ee AD. Sn 
awe Sets nn. . m ee 
Works, &e., Bae ro ae — aS SEND FOR PRICES AND PARTICULAR § 


Seoul Shee tatrnedvarner td -——— 4722 


THOMAS SMITH, Steam, Crane Works RODLEY, near LEEDS. 

















“SATENT WIRE TRAMWAYS | 


Uf all descriptions on the Single and Double-Rope Systems ; Self-Acting, and Driven by Steam, Water, or Horse Power. 
Carrying from 60 to 1,000 tons per day. Over 150 miles erected in all parts of the world. For Particulars and Estimates apply to 


W. T. H. CARRINGTON, 9 & 11, Fenchurch Avenue, London, 


ENGINEER AND MANAGER TO THE OWNER OF THE PATENTS FOR WIRE ROPE TRANSPORT. _ 500s 


COCKSHOTT & JOWETT, 
145, THORNTON ROAD, BRADFORD, YORKSHIRE, 


Brass & Malleable Iron Founders. 


Mall. Jron Screw Keys all sizes, always in stock. 


MANUFACTURERS of BRASS SHELLS for wr as BOWLS, PUMP BARRELS, &. 


MANUFACTURERS OF 


PHOSPHOR TIN & PHOSPHOR LEAD, 


From which Phosphor Bronze of) very best quality can be made at A BAVING of over 30 per cont, a, 


A SHIRLAW & co. 
BERKLEY STREET, BIRMINGHAM. 


LONDON OFFICE: 70, Bisnorsaatre Street— J, EB. GUTHRIE, Aunt. 
MANUFACTURERS OF 


STOCKS & DIES, TAPS, TWIST DRILLS & SCREWING TACKLE 











Steam al Hane ¢ Uranes, 


Crab Winches, and all 
kinds of Lifting Tackle 


SS cee 100 
SILVER MEDAL, 
MELBOURNE. 
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HILL & SMITH, Brierley Hill Ironworks, wr Dudley 


BOWE STAFFORD SEHxrR =i, 
Manufacturers of 





Marine & all kinds of Steam Engines ; Machinery both i in Iron & Steel 
SHAFTS UP TO 15 TONS WHIGHT. 


UI AXURS and RAILWAY CARRIAGE BUFFER emia 


LONDON ¢ OFFIOE : 118, QUEEN ViC VIOTORIA A STREET, ee 





KERR, STUART AND CO.. 
pontoon, - ENGINEERS & CONTRACTORS, sain nOuaSGOws as 
3 rr PA TEN Tr _ 
Portable 
“ee? Railway. 


WAGONS & LOCOMOTIVES 


FOR ALL CLASSES OF WORK. 


STEAM LAUNCHES AND STEAMERS 


Specially Designed for Elghy idee 


RANSOMES, SIMS & JEFFERIES, LIMITED, 


Orwell Works IPSWICH; and 9, Gracechurch Strect, LONDON. 
MELBOURNE INTERNATIONAL EXHIBITION, 1881: 


GOLD MEDAL for Portable Engines; GOLD MEDAL for Vertical Engines; GOLD MEDAL for Thrashing Machines, 


« teememperatinn yen 





4505 


KERR & asian '8 PATENT 


Ce we or rn ee reer mene ane Slelaneeaienenememeneimend punienanettitepensnnentandtend 
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LIGHT es ENGINES. =| ~—«\WERTIOAL STEAM ENGINES | ALENT PORTABLE ENGINES, 
WHEN __ WHEN WRITING, | KINDLY Ff REFER To THIS ADVERTISEMENT. 
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HENRY SLACK’S PATENT GRINDING MACHINE 00,, 





as YF st a a a 


MYA ; ' 
Hh. | ate 5 
Be icine ceca eer eee a ‘ 


= sae 
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5 Sm i Mires 


__ mom = te A eqmnt Ie ee 





ome New Labour-Saving Machines are offercd adapted to requirements of Engineers’ $) cpa, and several Typea may be aeen at work in Sheffield. The 
Segmental Blocks are Stone or Emery, according to finish required. The freo spaces Letweon the Segments pormit of a h speed and cnsuro 
exceptionally keen cutting power without glove or detcriorath fo the temper of hardencd steel, Will surfaco grind Steel, Cast and Wrought Iron, 
Krase, Stone, Slate, &c. Recommended for facing-up Valves, Pipe-cnda, Castings, and all general aurtac ne Grinds Discs on aides and periphery, Machine 
Knives for Wood, Paper, Cardboard, Metala, and To eee Cutting Machmex; Sheer Riades, Koller Bars, Finger Bars for Keapers, Reaper Sections, Coulter 
Plates at an enormous economy over Milling, Planing, or Turning. 5194 





METALLIC PISTONS 


STEAM) 


(WATER 


WIGZELL, PATENT 








WM ees cpa 
Lite a 


a LO 


a = 


TMM 


QTEGL 6GIL 
ADVANTAGES. 
Perfect Ughtness, Enduring Durability and olasticity, 
with Kqual Expansion, and a REVOLVING 
TENDENCY in the Packing Rings. 


TIMOTHY BATES & Co. 


ENGINEERS, 
SOWERBY BRIDGE, 


Aro tho SOLE MAKERS of the PATENT STERL 
GOILS, which ean be had from 4 inches diameter up 
to 120 inches diameter on very short notice ; Makers of 
the Piston complete for Land or Marino Work, and 
evory Piston guaranteed, Circulars stating tho size for 
Colla and Rings, and Prices, can be had on application. 

PHOSPHOR BRON: COILS oast in true 
form by our Patent Machinery. 


London Office: 37, Walbrook, E.C. 


AGENTS: A. A. Kickanry, Bloomfield Engine Worke, 
Sundorland, and at 26, Hopetown Place, Glaagow. 


Hawrnokns & Co., Engineors, Leith. b102 


EMERY AND 
EMERY CLOTH 


Manufactured by 


ACTON & BORMAN 


IS UNSUKPASSABLE. bOKN 
72, SHOH LANE, LONDON. 


MACHINE TOOLS. 
A, EARNSHAW & (0, 


Crown Works, Booth Town, 
HALIFAX, YORKSHIRE. 


MAKERS OF AUPERIOR 


Slide and Screw-Cutting Lathes, 


PLANING, SLOTTING, DRILLING, PUNCHING, 
ANI) SHEARING MACHINES, &e. 4791 


EVANS & CO.'8 PATENT 


PigironBreaking Machine 
mo id i 


Tons per hour 
50" a= i 


into Gin, or 7 in. 
Na : | 
‘ ‘ 1 
Hh 


pieces oof large 
7 au 
~ 0" 




















it 


tough Hematite 
Piy Iron. Size of 
Machine: 4 ft. Gain 
by Sft Gin’ and 
4ft san high, 
Speed SO to HO 
revolutions = pwr 
6" ~- Taide rower 
meee required, 34 HP. 
AD\ ANTAUEK, 
Besides vig io 
... ereat Ba in 
mo COmt ovor break- 
= ong by hand, {t 
secures the groatest « eponon v in melting 
4419 


JAMES EVANS & CO., 


TRUMPET STREET, GAYTHORN, M ANCHESTER. 






W F STANLEY 
MATHEMATICAL INSTRUMENT 


MANUFACTURER 
To 11.M.’s Government, Counc.. of India Sclonce and 
Art Department, Admiralty, &o. 
Mathematical, Drawing, and Survoying Instrumente 
of every description, of the highost quality and finish 





at the most moderate prices. 5464 
Price List post freo. Engine Dividor to the Trade. 


Address: GREAT TURNSTILE, HOLBORN, LONDOW, W.0. 
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= |STEAM BOILERS | 


OF EVERY DESCRIPTION 














IS NOT 
AFFECTED BY 
TEMPERATURE 
OR MOISTURE 




































































% Sp aw? OLRICK & OO., 
27, LEADENHALL STREET, E.C. 
PATENTEKS AND MANUFACTURERS 


enicon 


29% e | 7 
i eg] IN STEEL AND IRON. 
rr ape tooo ee ees eee eee 
ae | ALL RIVET HOLES DRILLED 
det Ht = IN POSITION,” 
Aggwte Pa 
i ee 
aes ee <a JNO. DUCKITT, Exchange Buildings G, 
brane < ol aa Kin 
csi | S ee g Street, Newcastle-on-Tyne, 
b oeta ow oO - all 
Bobe gs ne 
tL ne 5° ae SoLe Acents ror THE Durog Cotontgs : 
hook? oy 
a BFy: = : _ J. A. CEULEN « & C0., Stadhouderskade 1¢ 138, Amsterdam, and A Soerabaija. 1000 
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Victoria Iron Works, 
STALYBRIDGE, LANCASHIRE. 
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Established 1815. 
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OF ANY TYPE. 
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q WELDING, FLANCING, DRILLING, PLANING, AND 
fu RIVETTING BY SPECIAL MACHINERY. ..« 
| Frey Ea erecta toc ta 
be ~~ ____ All Rivet Holes Drilled in position after Plates are bent to form. 
Ber ee ATKINS & CO., 

fil oe! oc ENGINEERS AND MACHINISTS, 

“HT | " Special Tool Works, Stanley Street, SHEFFIELD, 
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THE CALEDONIAN TUBE COMPANY, 


Established 1844, 








STANNARM’S PATENT 
Are the SIMPLEST and CHEAPEST for Boiler Feeding, Mining, and all other purposea. Every Pump tested 
in steam and water before leaving the Works. Best Material and Workmanship Guaranteed. 
— THOUSANDS IN USE AT HOME AND ABROAD. — 
SINGLE ACTING. thee 
edie oes |) 2} 81 4)6) 8 | 10 | 27 80 | 8 
- 4| Lh} 12) 1d 2 2 8 a 6} - 
..| @ | 97 {119 [184 | 880 \ 8200 (12400 
aden 4 6; 8/12) 2 130 «6180 | 885 | 750 
es Pe 8/6 | 9/0 | 10/6 - | 16/- | 
ba 61 £7 | £10 1213 19 rit Ait | £91 | £95' £20 £95 | £58: 2M 
All Pumps asi — A lec -metal plengers ra and valves unless othorwise ordered. A large gta always in 
talogues with oe and full ieee for fixing on application 
ABLISHED is3 
J. STANNAL, Enginser, 20, SOUTHWARK BRIDGE RD, LONDON, $B. 
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CRANES 
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FORGES 


LIFTS 

PULLEY BLOOKS 
PUMPS 

PRESSES 
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IRON 2 STEEL BOILER TUBES 
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THWAITES BROTHERS, 


-( Engineers, Steam Hammer Makers. )- 


| PATENT IMPROVED 


NOUBILE-AC'TION 


Steam 
Hammers 


1,000 Supplied. 
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CALCUTTA 
INTERNATIONAL 
EXHIBITION, 
1888-84. 
Britta Exitipirs, 
Section G. 


THWAITES 
BROTHERS 
obtained the 
Highest Awards, 


Patent Improved 
Blower andEn Ine 
anotherFiret. 
Certificate aad 
Silver Medal, 
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APPLICATION: 


100 STEAM HAMMERS PROGRESS , 
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ROOT’S PATENT IMPROVED 
BLOWERS 


a EXHAUSTERS 


y = 5,000 ‘SUPPLIED. 
ie] VULCAN PORTABLE” FORGE.) 4 





SHIRE. 
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BLAIR’S IMPROVED MARINE 
ENGINE ee 


Steamers. 


Has been supplied to numbers of Screw 


ice & RELIABLE. 





Price, up to 600 HP., £16 10s. 


For further particniarnsapply te = se 


GEORGE BLAIR, 38, Queen ot., Glasgow. 








ETNA WORKS, 
SMETHWICK, 


Near BIRMINGHAM. 


Drawings, Specifications, and 
Estimates Supplied. 


EMPLOYERS’ LIABILITY ACCIDENTS. 
ALL ACCIDENTS DURING EMPLOYMENT. 
GENERAL ACCIDENTS. 
RAILWAY ANJ) MARINE ACCIDENTS, 
FIDELITY GUARANTEES. 
FACILITIES FOR BOLLER INSURANCE. 


Pihe Employers’ Liability 


ASSURANCE CORPORATION (Limited). 
84 and so Bran Wilham Street, London, E.C, 
Capital £1, Fully s bacribed £00, 
Paid up £100,000, 
eraons insured about 800,000. 
Names of ‘ roi am ep ue premium charged 
on total wa ent. and ards. 
: ue tection veranted during janie ‘of! "olla oy. 
AL ACOIDENTS With bonus 
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Collectiv ve rier lity Guarantee Policies for any num- 


sHeatloila ee ee Invited, 
ANLEY BROWN. 6220 
Qoneral Managor 
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H. FORD SMITH, 
Seddon Street, Salford, MANCHESTER, 


FINISHED, PLAIN, & HEADED KEYS 
TAPER PINS, 


6248 
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“PATENT GEARED” 


PULLEY 
BLOCKS. 


4 The New “Patent Geared” Blocks 

are manufactured with great care, and 

of the best materials throughout, and 
are 1n every sense 


SAFETY 
| HOISTING MACHINES. 


: With the ‘'Parxvr GQuargp” Blocks 
BR oo man oan lift {som 2,000 to 4,000 Ibn, 

» boing two or three ‘times the liftin ng 
) power of the agit Piterent al Blocka. 
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TORN CROWLEY & CO. Shefileld, 
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The onl GOLD Medal at Paris Exhibition, 1878, for Best Cast Steel Castings. Also the only GOLD Modal for Best Cast Steel Castings, Melbourne, 1881. Three SPHOLATL, 
Diplomas, Sydney and Melbourne, 1880-81. Awarded SPECIAL DIPL MA ut Syiney I Exhibition, N.S.W., for Best Cast Steel Casting. GOLD MEDAL, Madrid, 1883. 


EADEIEILD’S STEEL FOUNDRY OO., SHUBEPEIAL.D. 
Contractors to H.M. Home, Home, Foreign, & Colonial BE. SOLE MAKERS OF 
India, and Colonial Le ay Railways, Admmirslty, $Qtr S PE CIA 


Governments, War Department, &. Wit EI ry 
MISCELLANEOUS STEEL CASTINGS OY SS Bi a oe 
naa Bator orn : tl ‘nie Whe "aa = E Ss Ss | 4 T ! f L "3 4 = = Over a Million and a Half in daily use, 


Tramways. Patont Hecla Wheels (one-half the weight of 
cast-iron), Points, Crossinga, &. 

Hydraulics.--Hydraulic Pross Cylinders u a bir i in 
length, Puinps, Glands, Seed-Crushing Rolls, & 

Gearing.—Evory class of Spur, Bevel, &c., aa to 
7 tons each, Machine Moulded or trom {ull patterns ; also 
the new Helical Gearing. 

Bngineers’ and General Castings of every descrip- 
thon, Dredger Castings, &c., &c. 

Colliery and Mining Tuh, Corve, or Wagon Wheels, 
Rollers, Pulless, Peds, &e. 


OVER 1.100 PATTERNS IN STOCK. Pa RA, 0 M } 
4 iB 
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giving every satisfaction. 


One of our departments is spocially adapted for the produc. 
tion of our Patent Steel heela and Axles for Collieries 
Tramways, Ironstone Minos, Slate Quarries, Jron Works, Lead 
Mines, &., and we aro now manufacturing about 2,000 per 
weok. Owing to our patont systom of fitting up Whoela and 
Axles, which is simple and effective, we are enabled to oxecute 

& orders with promptitude, and undertake to supply all work 


entrusted to us in a first-class manner. 
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We manufacture only the Best Quality. 


aan Over 1,200 different Wheol and Pulloy Pattorns in stock, any 





Y j! ) I) 


S. TO: 16. 900 


of which oan be ready for use on the shortest notice. 


LBS Our Wheels Tignes extra toughness, caram ity 
SOHOHY::! and ghtness, 


Our Unhammered Steel Castings, as recently tested hy 
HM. Government, stood a tonsile strain of 40 to 65 tons per 
Sie teh, and a to 20 pete cent. A 
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STOTHERT anp PITT, LIMITED, 


HNGIN HEH RS, BAT EH, 


SOLE MANUFACTURERS OF 


WILD’'S PATENT 
INGLE CHAIN DREDGER 


SEN CS ETL IT 


Prices and full particulars on application. 
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ALEX. WILSON & CO., 


ENGINEERS, 
VAUXHALL IRONWORKS, WANDSWORTH ROAD, LONDON, S.W. 








High Pressure, Compound and Surface Condensing Screw Engines of all Types. 
ALL SIZES CONSTANTLY IN PROGRESS. 
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Compound Surface Condensing Engines 
fitted with Payton & Wilson’s Patent 
Circular, Balanced and Double-Ported 
Shde Valves, actuated by Joy's Patent 
Valve Gear, and supplied to the following 
Vessels, built by Messrs. Green, Blackwall: 







NAME SIZ. OF ENGINES BUILT IN 


Paed|\\3 2 we §.§. James Searle 15 in. & 27 in. dia., 18 in. stroke 1881 
ary | S.8. Houry Wright 16 in, & 804in. dia,,21 in, stroke 1883 


i 8.8. Cotentin «15 in. & 27 in. dia, 18 in, stroke 1884 
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COMPOUND SURFACE CONDENSING ENGINE, 16 in. and 30 in. dia., by 21 in. stroke, 220 I. HP., 
as fitted to the Church Missionary Society’s Steam Yacht “Henry Wright,” for service at Zanzibar.” 
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48 USED BY THE ADMIRALTY, WAR OFFIOK, AND RAILWAY COMPANIES, 


HE SILICATE OXIDE PAINT. 


SMOOTH AS GLASS AND HARD ASS {RON. * 




































FIRST PRIZE MEDAL (st.vxn), awarded to 


BOYLE’S SYSTEM « VENTILATION, 


i if ACTING rie PUMP verTinat ART AND SANITARY EXHIBITION, * 
A NTO URNE, OCro" rel, Lnne belng the only award given (or Veutilators anil Aunitary : 
LATEST AWARDS — ver Sedal| awarded, lator ternational Exhi 


tu Ven 
1884. Gold M 
Medal), and a Institute, Cornwal), Be 
Highest and ren awarded 









tien, Tynemouth, babe, 8 2 eae ig tae Encarta Raniion a portal yt The basis of this zene is boll geocrn ore composed ot ailex and oxide Ht naturally combined 
ied paeeoret ees LITT, LTERACITY, Y, SMOOTHNESS, , AND Byes . 
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ROBERT BOYLE & SON, 64, Holborn born Viadust, st, Londen, & 116, Bothwell Bt, Gis 
Ar, J. H. Rimbault, Engraver (‘iyde Bivet Works 
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STAND 20, SMITHFIELD SHOW, from Sth to 12th December. = a sae 5 a0. 
OP. & 00. WILL EXNIBIT BUPENOR SPECIMENS OF THEM WAQHINERY AT THE ABOVE SHOW 


DAVEY PAXMAN & CO, ENGINEERS, “Lseaoren, | 
ENGINES & BOILERS Suitable for MILLS, F "FACTORIES, ELECTRIC LIGHT (NSTALLATIONS, | 











Hele oer and Semi-Portable Engines, {| Horisontal wae a Semi-Fized Engines and 
Pixed Engines and Boilers, Vertical eh and Bailers, 

Rorisantal Engines, Compound Portable and Semi-Portable Compound Horisontal Pixed 

bichae Engines and Boilers, bigian Cornish, Lanocashive, and other 


P. & CO,’8 Engines were speclall selected to SUPPLY the WHOLE of the MOTIVE POWER for Driving ie 
Electr Light Machinery at tho F HERIES EXHIWITION, 1888, and HEALTH EXHINITION, 188¢, and were Awarded 





at Oh y. GOLD MEDAL on each oncasion.—Cataloguee, and Jul Partiodlare with Pricey, on ‘application to 


OErisouna Semi-Fixed Engine, I 12 to BO ‘HP nom, 


WEIGHING MAOHINERY. | 


ble , 8to30HP, , _ mmm LONDON OFFICE: 189, QUEEN VICTORIA Srreer, E __ se77 


“<= JORDAN, SON 8 CONMANS) 
nee Spoiler Suon: fon ites 


MINING MACHINERY. i 
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arp Nag — London Office : 
&, Westminster Chambers, Victoria St., 8, W’. 
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ARRANGEMENT OF CONTINUOUS ORE DRESSING PLANT. q aa op 
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GANDY'S AMERICAN. COTTON BELTING. 


fag those having the use and care of Machinery it is of the greatest importance to know what is the eae Belting to use to transmit power, To such and to 

all the answer isa—OUSE THE GANDY BELT, It has imitators and this is the strongest pr ble that it is an article that is worth spending 

cash on to imitate. If it were a worthless article, and one that had not ben VERY SUOCESSF ToL no one would go to the expense and trouble to 

imitate it. Imitation is the strongest form of flattery, and those who imitate the GANDY Belt are proclaiming to all belt users that the GANDY Belt is 

the best that has ever been put before the public. The GANDY Belt has acquired such a deservedly high reputation, that belt users, after having tried all 

others come back to GANDY and declare that notwithstanding the difference in price, they find it to their advantage to use the AMERIOAN QCOTTON 
BELT, made by the Inventor and Patentee, 


__ MAURICE GANDY, 130, Queen Victoria Street, LONDON. »«_ 
FIELDS PATENT BOLLERS. 


RAPID STEAM GENERATORG ECONOMICAL OOOUPY EXOEEDINGLY SMALL GPACE; SAFE. LD TER 

Cornish Boiler fitted sil ala tba — Son 
with “Field” Tubes, 7 Levawr Onraay ASYLUM, W 

Gunrumax,—I have in reporting that the" Field Patent 
Tubes which you in 4m our Oornish Boilers give every satisfac- 
tion. Our eon! coemempeon ine each of these boilers was 63 tons per 
week, and we in keeping steam before the bes were 
inserted, had cap mye ye — and our coal consumption 
is 4 tons ve been ging, ag aoe 
tory & a third *poller to fitted.-I_ am, 
Gentlemen, yours $ Bre (Gigned) R. J. HAMMOND, Engineer. 


We have just reoalved the following testimonial from a customer 
in Grahamstown 
Guwriuunn,—I have fixed the 88 2} in. Field Tubes I received from 


you in my boller, and they are acting R splendidly. I recken they 
gave me at least 33 per cent. of se ae iy 
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Baaly Hiv in Oornishy Egg-nded, Oroes Tube and other Bolle 


Licensed Manufacturers: LW WIiS OLRICKE & CG as 
Offices; 27, LEADENHALL STREET, LONDON, E.O, Works: MANCHESTER. 
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THE SMITHFIELD OLUB SHOW. 


Tae remarks which we have made for the last 
few years when dealing with the Smithfield Olub 
Bhow as to the pert interest of that Show 
held during the nt 
altural Hall, It is not the 
wiogated in quality or diminished 
he collection of etigines and ma- 
| ged certainly fully as good as in 
a peee—-vot siraply that the exhibita re- 

ett fib few oxceptions, types of 

ith whi frequenter of agrioul- 

exhibitions is thoroughly . This being 
so our notiee of the Show will . y be a 
brief one. 

Compound engines are well represented, they 
being shown by Messrs. Sons, and Oo., 
Messrs. John Fowler and Oo., Messrs. Richard 
Hornsby and Sons, Limited, Messra. Ruston, 
Prootor and Oo., and Messrs. Garrett and Sons. 
Mesers. John Fowler and Oo.’s stand, in fact, looks 
aa if the firm had practically given up pushing the 
consteuction of non-compound engines, the whole 
of the engines they exhibit—with the exception of 
a amall fixed horizontal engine—being of the com- 
pound class, the types represented being a steam 
ploughing engine, traction engines for general pur- 
poses and heavy haulage, and an ‘‘ underneath” 
semi-fixed engine. Messrs. Hornsby and Sons’ ex- 
hibits include the new type of compound portable 
which weilluatrated last week (vide page 517 unte)and 
algo one of their ‘ underneath” compounds, which 
we described on a former occasion, while Messrs. 
Ruston, Proctor, and Co.’s and Messrs, Garrett 
and Sone’ compounds are also of their regular pat- 
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sliding in dovetail grooves at the top of the horn- 
plates, and being tied diract to the cylinders by 
strong rods, which take all the thrust and pull due 
to the workiny of the engine. The cylinders are 
7 in. and 12% in. in diameter, both 14 in. atroke. 

e flywheel is 6 ft. 6 in, in diameter by 10 in. 
wide on the face, and the boiler is e for a 
pericarp of 140 lb. We notice that on 
mas cet dare proved dcplicce gam wont 

’ ve wai 
gauges instead—a far preferable arrangement. The 
engine is apeeded for 155 revolutions minute, 
and is mounted i i wrought-iron travelling wheels 
and a ateel plate inge. 

As regards traction engines and portables, there 
there is bub little to be said. Messrs. Aveling 
and Porter, of Rochester, are, we are glad to 
ys getting excellent results with their spring 
wheels, descriptions of which have already ae 

din ENGINEERING (vide vol, xxxvi., page 52, 
and vol, xxxvii., page 181), and an engine 
fitted with these wheels is exhibited by them at 
the Smithfield Show. We notice, however, that 
since we last illuatrated this arrangemont Mesars. 
Aveling and Porter have simplified the construction 
by making the outer tyre of cast instead of wrought 
iron, The wheel as now made is shown by our en- 
gravings on page 638, from which it will be seen that 
the outer tyre is a single casting having u channel on 
ita inner side to contain and guide tho blocks cast 
on the ends of the spokes of the inner wheel. 
These blocks are cast on to double spokes, cach 
double a ae being formed by bending a bar so 
that the bend is inclosed in the cast block. This is 
an improvement on the two separate spokes em- 
Beye in former wheols, and inaures a hettor com- 

ination of the spokes and blocks. These spoke 
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NALDER AND NALDER’s WINGLE CRANK THRASHING MACHINE, 


terns, We notice, however, that in the compound 
shown by the last-named firm, which is of 
their semi- portable ‘“‘B” type, the brackets 
which serve to bolt the firebox to the wrought- 
iron ash-pan, servo also as sockets fur the gud- 
geons or axles of the travelling wheels when the 
engine is made portable. This is a neat detail. 
The engine is also fitted with the Pickering governor, 
which we understand Messrs, Garrett are adapting 
for all their compounds. 

The compounds shown by Messrs. Marshall, Sone, 
and QOo., of Gainsborough, comprise une of their 
8-horse ‘* underneath” semi-fixed engines of the type 
which we have already described, and a 10-horae 
compound portable engine of a new pattern. In 
this engine, of which we yive an engraving on 
page 689, the two cylinders with the alide valve 
chest, intermediate receiver, and atep valve cham- 
ber, are combined in one casting, gn the top cover 
of which the doublo apring safety yalves are arranged. 
Circular bored crosshead guides are used in the 
place of the ordinary slide bayg, one end of each of 
these guides forming the fromt cylinder cover and 

iston rod stufling-boxea, while the opposite end is 
volted to a wrought-iren bridge pele extending 
across the ongine; this plate also carries the 
governors and the automatic expansion gear, which is 
applied to the high-pressure cylinder, The engine 
ia fitted with a multitubular feed-water heater as 
shown in the illustration, this heater consisting of 
n number of small brass tubes through which the 
feed water is made to in the opposite direction 
to the exhaust steam, which traverses the outside 
of these tubes. One end of the heater is bolted 
firmly to the amokebox to which the pump is fixed, 
the opposite end being free to move endwise to 
allow for any variation occasioned by expansion and 
contraction, The crankshaft carriages are bolted 
to exceptionally strong wrought-iron hornplates well 
rivetted to the boiler barrel, the plummer-blocks 


* 


blocks being placed in the channel of the outer tyre 
with the spokes in their propur positions arvund the 
centre of the wheel, the centre boss is then caat on 
to the inner ends of the spokes in the usual man- 
ner, It will be noticed that from the manner in 
which the springs are arranged each pair of springs 
tonds to force together the outer ends of the twu 
arms against which they abut. To relicve the 
spokes from any bending strain due to this action, 
a cast-iron strut (not shown in our engravings) is 
introduced between the two spokes and bolted to 
the Llocks at their outer ends. The boss and 
spokes, &e., having been connocted as described, 
the springs and connections have only then 
tu be placed in position to finish the wheel. By 
the adoption of the simple mode of construction 
juat described Messrs. Aveling and Porter have 
een able to reduce the coat of these spring wheels 
so much that their use now involves but a very small 
addition to the coat of the engine. Besides an en- 
ine with these spring wheels, Messrs. Aveling and 
orter alao show examples of their well-known 
steam ploughing and ordinary traction engine. 
Messrs. Garrett and Sons, of Leiston, show for the 
first time a new pattern of travelling wheel, this 
being exhibited on one of their ‘‘ No. 8” portables, 
and illustrated by us on page 538 Referring tv 
our engravings it will be seen that this wheel is com- 
posed of a cast-iron boss, into which wrought-ircn 
spokes are fused; these spokes are screwed and fur- 
nished with nuts and plates at the outer ends, which 
there pass into wooden segments or felloes forming 
an elastic lining tv a wrought-iron tyre. These 
segments can cither be framed together with radial 
joints as usual with wood wheels, and as shown 
in Fig. 1, or they may be bevelled together as 
shown in Fig. 2, under which latter arrangement 
each alternate segment ucts as a wedge between 
itsneighbours. In either case the tyre ia heated and 
contracted round the rim in the way common to 
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wouden wheels, the result being that the wooden 
segments are preased tightly upon the collars and 
nuts around the spokes, which may nevertheless be 
adjusted further as may be found necessary from 
time to time. In the arrangement shown in Fig. 2, 
which is that to which Messrs, Garrett and Sons 
give the preference, there are also provided counter- 
sunk headed bolts ing through the tyre and 
wooden lining at joint between the segments, 
which bolts afford a means of adjustment by the 
nuts and collars operating upon the inside of the 
wooden lining. In either case (Fig. 1 or 2), how- 
ever, Messrs. Garrett contend it will be found 
possible to tighten up the wooden li quite 
sufticiently to compensate for any shrinkage of 
the wood or extension of the wrought-iron tyre 
by the ‘‘ drawing” action in travelling over rough 
hard pavements, so that it will never be ro 

uisite to shorten and re-heat the tyre. Messrs. 
Garratt and Sons inform us that they have had 
three years’ experience with a set of wheels made 
on the plan shown by Fig. 1 of our engravings, 
and that they have given very satisfactory re- 
sults, the wooden rim affording an elasticity which 
is wanting in some forme of iron wheels. The 
engine on which these wheels are exhibited is also 
fitted with an improved arrangement of spark 
arrester, which we hope to illustrate in a future 
number. 

Of the other engines exhibited by Mesars. Clayton 
and Shuttleworth, Messrs. Marshalls, Sons, and 
Co., Messrs. Ransomes, Sims, and Jefferies, 
Limited, Messrs. Robey and Co., Messrs. Ruston, 
Proctor, and Co., Messrs. E, R. and EF. Turner, 
Messrs. Charlos Burrell and Sons, Mr. Edward 
Humphries, Messrs. Davey, Paxman, and Co., 
Messrs, Tasker and Sons, Messrs. Barrows and 
Stewart, Messrs. Foster and Co., Limited, Measra. 
Brown and May, Messrs. Gibbons and Robinson, 
the Reading Iron Company, Limited, Mr. E. 8. 
Hindley, Messrs, W. N. Nisholaon und Son, and 
several other firms, we can only say that they well 
represent the types of construction adopted b 
their respective makers, and which are tuo well 
known to require description or evon comment 
here. Messrs, Riches and Watta show one of their 
amall vertical tandem compound condensing engines 
which we described when brought out at the York 
Show last year. A new firin we notice--namely, 
Mesars. J. T. Marshall and Cu., Limited, of Not- 
tingham—iuake their appearance for the first time, 
and are represented by a 3-horse portable of a goad 
but scarcely novel design. We notice also that Mr, 
James Coultas, of Grantham, shows an & - liorse 
portable engine, in the design of which, as in the 
engine exhibited by him last year, he has taken 
especial care to avoid bolt holes through the boiler 
under the lagging. This ongine is alao fitted with 
Mr. J. P, Coultas’s neat chimney raising gear which 
we have noticed on former occasions. 

But a few lines would suffice to catalogua the 
ly oat of implements collected at the Agricul- 
tural Hall which presont any froahness in design, or 
important modification in their working parta, and it 
is Inpoasible-- on recalling the characteristics of the 
Snuthfield Show fur the past few years —tg avoid 
the concluaion, that as each successive occasion pre- 
sents itself, tho interest to the visitor grows steadily 
leas, and may before long disappear altogether. 
Probably the dulness which unfortunately exists 
in the agricultural implemout trade may have had 
much to do in giving to the present Show u depresa- 
ing effect which dues not usually attend it. 

Two firms, Messrs. Nelder and Nalder, of Wan- 
tage, und Messrs, Ruston, Procter, and Co., of 
Lincoln, exhibit thrashing machines that will repay 
examination, the formor possessing « modification 
in detail, while the latter may alinvost be classified as 
anew implement. Ingenuity devoted to methuds of 
working the shakers, has reaulte'l in a variety of 
designs followed by different makers, who have, 
however, universally abandoned tho primitive form 
of flat vibrating bars, and adopted the box type of 
shaker to which the required motion ia given ‘n many 
ways, and by different modes of susponaon, the 
source of movement being in all cases the main shaft 
of the machine, which is driven by a strap from ‘the 
engine. Messrs. Nalder and Nalder have for 
many years occupied a front rank amohg the 
improvers of thrashing machines, and their work 
is marked rather by gradual progress than by 
atriking innovations or radical inventions. In the 
machines which they exhibit this year there is a 
considerable improvement and simplification in the 
mode of working the shaker boxes, and of this an 
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illuatration is given on the preceding page. From 
this it will be seen that the shaker boxes are at- 
tached tu the upper and lower shoes at opposite 
ends, and that one crank only, which is placed in 
a central pusition, gives the requisite movements to 
all the parta. The momentum of the shoes is com- 
pensated by specially atronger spring hangers not 
shown in the illustration. 

The arrangement of tho thrashing machine exhi- 
bited by Messrs. Ruston, Proctor, and Co., of Lin- 
coln, aims at a reduction in the number of parta, 
and a consequent simplification of mechanism, 
without any sacrifice of efticiency. Tho special fea- 
tures of their machineare Wlustrated by an engraving 
on page 642, Oranks for working the shaker boxes 
and shoes are done away with, and in their place two 
pairs of eccentrics, one on each sido of the machine, 
are substituted. These occentrics are mounted on 
the main motion shaft carrying the pulley by which 





the machine is driven. The eccentric atraps are | 
provided with horns as shown, which take the ends 
of shafta running across the machine and drive the 
shoes dirett. e shaker boxes are attached by 
brackets to the crossbars, two boxes being worked 
by each pair of eccentrics. From the eccentrics at 
the upper end, rods puss down outside the framing 
of the machine to the lower end and give motion 
to another pair of crossbara which carry the shaker 
boxes ina similar way. The shoos are suspended 
by spring hangers in the usual manner. By this 
arrangement an ample throw 18 given to the shaker 
boxes, and the movement, which differs from that 
obtained with the ordinary crank motion, appears to 
be very efficient in shaking out tho straw fed into 
the machine. In adapting the arrangoment we 
have described, sume modifications in the brac- 
a8 of the framework is rendered necessary, 
although existing machines can be altered with 
but little trouble and oxpense. Before dismissing 
the thrashing machines, we may mention that 
Messrs. Ransomes, Sims, and Jefferies aro ex- 
tending the use of their aphorical bearings which 
they mtroduced some years ago. They have | 
niso added a dust separator and discharging 
hopper to the chaff-bagging spout of their thrash- | 
ing machine. | 
esara, Clayton and Shuttleworth, of Lincoln, | 
show among other implements, two of their ordinary 
type of power chaff-cutting machines, to which a | 
new delivery attachment has been added. Besides 
the ordinary blast elevator which is used for rais- | 
ing the chaff and delivering it into the sacks, a | 
Ingh level delivery appliance is added. Thia ocon- | 
sista of a casing similar to that of the ordinary de- | 
livery, but inatead of the trunk, a rising discharge 
column built up in lengths like a stove pipe is sub- 
atituted. By this arrangement the can be 
areas to a height of 80 ft. and for a distance of 
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that in rojler ae and at the same time the con- 
cave is worn equally all round, instead of princi- 
pally in one place, aa is usual, The product passes 
over & gauze sieve and is divided intuo flour, mid- 
dlings, bran, and tailings. They also show a large 
and asmall bone mill, the latter boing a new pat- 
tern designed for the use of farmers who grind 
bones for thoir own use. The breaking roJlors are 
formed of steel-tuothed discs threaded on a shaft 
and separated by distance washers. A ring on the 
side of each disc enters a groove in the adjoinin 
washer at each side, and thus if tho disc shoul 
split it is held in place und prevented passing 
through tho rolls, 

In addition to a fine collection of their usual im- 
ploments, Messrs, Ransomes, Sims, and Jettferios, 
Limited, Tpswich, show a new “‘ateel chill” plough 
in which tho breast or mould bvard is chilled to the 
hardness of ateel on the acting sido, and is left soft 
at the back, so that while it resists the continual 
grinding of the soil it ia not liable to bo broken. 
This plough willturn afurrow 10 in, to 12 in. deep, 
and 10 in. to 12 in. wide, thoroughly breaking uP 
the slice that is raised, as if it had been rough 
harrowed. The Anglo-American rake exhibits some 
mnodifications, The wooden seat standard has been 
roplaced by & spring steel bar, and an additional de- 
livery lever has becn added, so that the rakes can be 
lifted vither by the man who is riding, or by one 
walking behind. 

The Albion Iron Works Company, of Rugeley, 
show a fine collection of their grist mills. They 
leo exhibit wo horse gear, suitable for driving the 
inille and the machinery, which exhibits a small but 
important improvement. The connection between 
tho pole cap and the vertical apindlo is made by a 
saw and ratchet wheel, the result being that 
should tho horse stop suddenly the momentum of 
the machinery docs not drive the pole against his 
haunches, and there is no sudden strain put upon 
the connection. 

Messrs. Riches and Watts show a considerable 
number of their grist mills, to which they have now 
added a sifter or meal separator, which divides the 
ler into three qualities as it leaves the mill. 

‘his siftor is indenendont of the machine, and con- 
sists of an lizelised tedugth clothed with woven wire. 

Tho Aylesbury Dairy Company, of St. Peters- 
burg-place, Bayswater, show two of the Danish 
eroam separators which they have done so much to 
popularige in this country, One of thom is shown 
with and one without Professor Mjord’s regulator, 
which consists of a long taper tube in which there 
works arod. By varying the depth to which the 
rod descends ‘in the tube the flow of milk into the 
centrifugal separator can be regulated with the 
greatcat exactness, 

Mossra. Pfeil and Co., of St. John-street, E.C., 
make a large show of light vngineors’ tools. They 
aro now making a bin. contre lathe, specially for 
eloctrival enginvera, which is a handy tool. It is 
single geurod, and tho slide rest ia carried by a 
saddle fixed to the front of the bed, go that it can 
be pushed out of the way when the hand rest ia fn use, 
ail med not be actually removed, They also show 
acrew-cutting ur yap lathes, drilling machines, Xe, 

Messrs. G. Lewis and Co,, Kottering, have a 
large show of sack and can lifting apparatus, tho 
principal novelty being an elevator for raising and 
emptying railway milk cans. It resembles a magni- 
fied savk truck with a platform for the can to stand 
upon, and a winch to raise it. The chains from 
the winch are connected to a Jever on the platform, 
to balance their tensions, and when they are wound 
up, the platform with the can rises to the top of the 
guidea, whon the can is gently tipped over, and its 
contents discharged in a tank or other receptacle. 
For lowering, the wheels of the winch can be thrown 
out of gear, and the descent regulated by a brake. 
The sack elevators are provided with an arm to 
koep the mouth of the sack open, and a weighing 
apparatus. 

essrs, T. Bradford and Co. show a large selec- 
tion of their churns, but do not appear to have 
brought out any novelties of late. 

Mr, T, Corbett, Shrewsbury, exhibits a collection 
of winnowors, chaff-cuttors, and other food prepar- 
ing machines, which have been go successful at 
previous shows, both at home and abroad. 

Messrs, Carson and Toone, of Warminater, 
show a vertical water-wheel, reacmbling a feather- 
ing paddle-wheel sot on end, The floats, which 
are curved, lio close to the wheel on the back 
or advancing side, and cxtond as soon as thoy 
reach the upposite side. Each float is pivotted on 
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a spindle, which is rotated by a tappet as the float 
enters the stream, and thus the extension of the 
float is made to ocour at the right moment. 

Messrs, Holmes and Sons, of Norwich, show a 
specimen of their well-known thrashing machino, 
which, however, differs but little from their former 


types. The beater plates are now fixed on channel 
iron instead of wood sup and some other 
smal] structural alterations have been made. 


Messrs. J. and F, Howaril, Bedford, show a 
sheaf binder, in which various improvements have 
been made in the binding 
that small sheaves shall not be turned out, the 
tripping is nuw done by one of the packers instead 
of by the compressing lever. The string is gripped 
between two wheels, one of whioh is grooved, the 
other running in the groove. The grooved wheel is 
notched at intervals around its periphery, and the 
string, laid in one of these notches, is carried for- 
ward by the rotation until it is held firmly between 
the two wheels. These wheels are driven by a 
wormwheol, and a screw on a shaft which js ac- 
tuated by bevel segments on the cam wheel, This 
arrangoment gives a very tight grip, which is not 
liable to fail. 


THE ATTOCK BRIDGE, 
(Continued from page 414), 

Piers.—Each pier consiata of eight wrought-iron 
columns connected by horizontal and diagonal cross 
bracing ; four of these columns are nearly vertical, 
while two up stream and two down stream are 
raking and act as struts to prevent overturning, as 
well as carrying a share of the load. Figs. 4 and 5 
show the elevations of a pier, and Figs. 6, 7, 8, 9, 
and 10 are details, see pages 402 and 493 ante. 
Exch column is square in cross-section, and is 
built of four L irons 6 in, by bsin. by § in, 
and two plates 2ft. Gin. wide by 4in. thick, two 
sides being solid plate, and two sides formed of 
short plates with spaces between which acted as 
manholes during rivetting, and will be so used as 
often as painting is required. 

The horizontal braces are at vertical intervals of 
23 ft., and the main plates and angle irons were in 
suitable lengths to bring the joints in the columns at 
similar intervals. The strutting columns join into the 
main columns in the upper tier just under the head 
of the pier. Tho method adopted in erecting was 
as follows: A 5Oft. derrick was placed near the 
centre of the picr, and inclined towards the parti- 
cular column being operated on; the 23 ft. lengths 
having beon previously rivetted up were hoisted 
into place, and the cover plates temporarily fixed 
with bolts. The outside hesieantal braces were 
then houisted and bolted in place, followed by the 
intorior horizontal braces, and lastly by the vertical 
diagonal bracing. This completed one tier, which 
was then completely rivetted. The derrick was 
now raised on to a platform laid on the uppermost 
tier of bracing, and the next lengths were lifted, 
the process being repeated until the pier was 
finished, The firat show was set on the 6th of 
February, 1882, and the piers were all to full 
height by the ond of May of the same year, although 
a sudden temporary rise of the river in March at 
one time threatened serious delay. 

The expediency of providing a material more 
elastic than masonry for the piers was fully con- 
firmed during the construction of this work. On 
the 31st of March, 1883, there was a sharper earth- 
quake shock than usual. It was found that the 
firat span girders moved forwards and backwards 
on the pier head over lin. Unfortunately there 
were no means of measuring the movement on the 
higher piers, but from the accounts given by the 
workmen the movement must have been much 
greater, The expansion rollers of course allowed 
of this movement without causing any strain, but 
had not the expansion arrangement been quite 
clean and in good working order, considerable 
strain on the pier must have resulted. 

Staging. — While the piers were in progresa mate- 
rials were being collected and prepared for the 
staging for erecting the girders. After several con- 
sultations and the preparation of drawings and 
models, it was finally decided to erect the two main 
spans on timber staging, and drawings were pre- 
ate and timber cut up for the work during the 

ood season of 1882. For the smaller spans no 
difficulty was anticipated or experienced, the bed 
of the river in these spans being dry for the groater 
pet of the year, and a quantity of material, which 

ad originally beon procured for other works, was 
on hand. This material cunsiated in the first place 
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meter and in 9 ft. lengths with angle-iron flanges 
designed for constructing temporary bridge piers 
during the Afghan campaign; and, second, of » 
quantity of standards made of angle iron with cross 
struts and bracing designed by Mr. G. L, Molesworth 
ee girders in localities where timber is 
BOATS | consequently expensive. The amount 
of material of each of these kinds was limited, 
therefore both had to be used, Figs. 30 to 34 of 
our two-page plate show No. 5 span, in which both 

inds were combined. The cylinders were used 
to construct standards equally spaced, and in this 
case the standards were at a distance of 41 ft. Thin, 
centro to centre, which divided the smaller spans 
into six equal es, timber trusses being used 
to bridge over intervals, Each standard was 
composed of two columns built up of the cylinders 
with angle-iron bracing and a wooden cap sill. 

The stagings for Nos. 1 and 2 spans were com- 
menced in oie 1882, masonry or concrete plinths 
being in each oase built on the rock for the 
standards. These stagings were ready early in 
June, and the girders were in position by the end 
of July. During their erection one heavy flood 
ocourred, and some heavy pieces of timber were 
washed against the groups of standards against 
No, 2 pier, but no damage resulted, wooden fen- 
ders having been erected in front of this group in 
anticipation of floods. The work on these two 
spans was purposely done slowly in ordor to keep 
a small gang of rivetters constantly employed 
during the flood season, who would thus thoroughly 
understand the work and the erection uf the de- 
scription of girder used by tho time the larger 
spans had to be put together. The staging for 

o. 5 span was similar to that in No. 2 span, and 
the materials for it were taken across the river 
early in October, and ita erection commenced. 

For the two principal spans Nos. 3 and 4, a diffe- 
rent system had to be adopted. In these spans no 
intermediate supports could be erected as they 
carry the main channel of the river, and the velocity 
of the water at its lowest, exceeds tive miles an hour 
in the third span, sweeping the rocky surface clean. 
The frequency alsv with which rafts of timber from 
the upper reaches pass, often without men to guide 
them, also large boats with produce, add tu the 
dangers a ataging with intermediate supports would 
havo had toencounter, Moreover it was dosirable 
that any ataging should be aden ape clear of cold 
seasons minor floods, and should allow of a rise in 
the river of at least 30 ft. without causing any ma- 
terial obstruction to the waterway. 

Figs. 36 tu 44 (tho latter on page 543) show the 
staging for No, 3 span as erected, while the perspoc- 
tive view on page 546 shows it in course of con- 
struction. It consisted of a series of long atruts 
springing from a point near the baseof each pier 
and spreading out in a fan to support a horizontal 
beam of double whole timbers on which the plat- 
form was laid for erecting the girders. The 
corresponding struts in the up and down stream fans 
ee were 10 ft. apart centre to contro, the same 

istance as the girders) were connected by horizontal 
braces, each brace being a pair of half timbers bolted 
together with the struts between them, and with 
diagonal struts in the rectangle between each pair 
of horizontal bracings. At equal vertical distances 
of 12 ft. ledgers of half timbers in pairs connected 
all the main struts of each fan with each other and 
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f ber of wrought-iron cylinders 8 ft. in dia- 
of a number of wro oy . in dia- 


with the main column of the pier with which they | 


were in line, being clamped to the columns by 
heavy wrought-iron straps. The outer main struts 
Were built up of whole timbers clamped together, 
commencing at the bottum with three, one of which 
eventually branched into a secondary strut, Simi- 


larly the vertical next the pier commenced with | 


two whole timbers, and divided afterwards into 
two struts, At the level of each tier of ledgers 
above the fourth, counting from the bottom, sets of 
1-in. chain horizontal diagonal bracings were putin, 
These chains were drawn tight by ordinary wagon 
screw couplings, four hundred of which were got out 
from England specially fer the work. 

The two outermost struts from opposite sides were 
connected at top by a beam of the same section 
being dropped in before the sill pisces were laid. 
This beam was 63 ft, long and of sal wood (the rest 
of the staging being deudar), and was trussed by 
three vertical struta 10 ft, deep with rods of 2 in, 
round iron forming a queen truss of 63 ft. span. 
When in place this trussed beam, together with the 
long struts which it connected, formed a gigantic 
strut und straining beam truss under the sill pieces, 






ENGINEERING. | 


tuto on the end of a rod and stuck it into the bath. 
he result, as he triumphantly stated, had been that 
‘Sit had made a h—Il of a balloo!” 


Cuarr ann Gnirrrrn’s STATIONARY BESSEMER 





erection and until the straining beams 
plede dach fan was tied back to tho main 
column of the pier with which it was in line by the 
ledgers, which for the time had to bear a consider- 
able amount of tension. 

The timber, readily procurable on the Indus, 
does not exceed an average of 22 ft. in le 
the number of joints in the work was ! 
very great. The stagings were built out from the 
ginning with the vertical 
‘piers, which were soon carried up 

t. To facilitate the hoisting of 
place two pairs of Manilla 
in. hawsers were stretched across each span, 
from the top of the 250 ft. completed 
at the shore ends and over a pyramid of 
placed on the top of the centre pier. 
these hawsers tackles were suspended at convenient 
points as the work progressed, When the building 
out of the fan portions was completed, rails were 
laid on the sills, and two large temporary cranes 
se were moved out to the ex- 
ft. trusses were then built on 
boats, were brought under the cranes, and were 
raised into place, the cast-iron angle sockets at the 
ends of the straining beams being dropped over the 
ends of the lung struts, which were aprung back 
slightly to allow of this being done. 
were in place the aill piece was completed over the 
top and the platform laid on, a line of rails to 
eing put upon it to bring out the 
These stagings proved very satia- 
actory ; levels were taken daily at several points 
during the time the girders were being built to test 
the stagings for settlement, and, notwithstanding 
the great number of juints, the maximum deflection 
of the platforms under tho full weight of over 600 
tona (in addition to the weight of the staging itself), 
was only 14 in. The stagings were by far the moat 
difficult, as well as tedious, part of the work of the 
conatruction of the bridges. They were commenced 
on October 9, 1882, and the sccond one was not 
completed until the beginning of February, 1883, 
Much of this time, however, was loat by bad weather, 
h winds, which are very prevalent 
e winter, it was unsafe to 
to work in such high and exposed situations, when 
their hands and fect quickly become numbed by 
cold, and their power of doing effective work is ro- 
As much as a week at a 


At the meeting of the Amerioan Society of Mecha- 
» Hunt made a very inte- 
resting statement concerning the use of the above 
converter at the works of Oliver Brothers and Phillips, 
of Pittaburg. The metal made in it is remarkably 
the important quality of 
ler tubes of very good quality 
made from it. In order to test the ques- 
tion to what extent the employment of a cinder-tap 
possible to use inferior pig, Mr. Hunt blew a 
ron containing 0.9 per 
r cent. of average 
ig. The steel made contained 0. 
orus, 0.0065 per cent. silicon, 0.08 
r cent. carbon, 
Cast into a7 in. 
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low in carbon, and 
the timbers ia 


mixture of 50 per cent. of a 
cent. of phosphorus, and 
western Bessemer 


hur, and 0.12 
worked well and bent cold double. 

t, rolled into a billet, and then into a half-inch 

a test showed a tensile atrength of 74,000 lb,, an 
elastic limit of 62,000 lb., an elongation of 25.25 per 
cent., and a reduction of area of 48 per cent, 
was wade from a sprue from the bottom of an ingot, 
rolled to a half-inch rod, and yielded a tensile strength 
of 78,000 lb., and an elongation of 28 per cent., results 
justly regarded as astonishing. These resulta con- 
firm the good accounts published in Europe in regard 
to the use of small converters for special work, It 
is, of course, well known that fixed converters have 
been used for decades in Sweden, to make a high 
quality of metal. But they had the drawback that 
blowing had to be continu 


the metre gau 


till the metal was ready 
The Clapp and Griffith converter is so 
arrange that the tuyeres can be practical! 
by plugs at the end of the blow, The building in 
America of a number of four and five-ton con- 
t few years for the manufacture 
is sufficient evidence 
of the drift of opinion among metallurgists. At one 
time the claim was made, on behalf of the open-hearth 
process, that it was impossible to produce in converters, 
in successive blowa, a uniform metal aa to contonts of 
carbon, silicon, and manganese, 
past year, not only as regards the work of small con- 
verters, but also as to large ones, hus disposed of this 
The introduction of the Clapp and Cirif- 
converter marks a further step in the same 
The plant is so cheap and its capacity so 
small, that it places the Bessemer process within the 
reach of smaller works, and in this country it will find 
a wide field for a variety of purposes for which the 
puddling furnace has so far held hardly disputed 


verters during the 


Tho evidence of the 


duced to a minimum. 
time was, on occasions, loat from this cause. 
(Zo be continued, ) 


WORKS AT MECHERNICH, CIRRMANY, 

One of the most interesting, aa well as"most oxten- 
sive, mining and smelting establishments in Europe, 
is situated at Mechernich, in the Kifel district, a 
journey of an hour and three quarters from Cologne 
Here are the works of the Mechernich Lead 
Company, whose yearly produce of refined lead is over 
tons, being very much more than is produced 
by any other single works. But it is not the large 
amount of metal turned out which gives interest to 
these works; itis the very low-grade material from 
which the lead is obtained, and the great bulk of rock 
which has to be handled in order to reach the above 
This ruck is a aoft sandstone, in which is 
alenain fine grains and crystals, 
ules of ore of larger size, and besides 
the galena, there occur also amall quantities of car- 
bonate and molybdate of lead; but these ure quite 
insignificant by comparison, practically the whole of 
the metal occurring as galens tinely sprinkled through 
the light yellowish sandatone. The great amount of 
this sandatone that has to be worked may be judged 
from the fact that the usual avernge asaay of the rock, 
as it goca to the dressing works, does not exceed 
owing to the very low 
hat some of the lowest 
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Two long papera were read on this subject at the 
the Society of Mechanical Mn- 
W.F. Durfee, gave an account 
of the work done at Wyandotte, Michigan, where the 
first Bessomer steel was produced in America in Sep- 
tember, 1864. The paper is very amusing, and 
cally describes the many difficulties that ha 
overcome, a8 well as the great amount of opposition 
and enmity from nearly every person of influence in 
Wyandotte, which did not by any means stop short at 
merely ‘‘moral ” opposition, but used physical as well, 
Ag usual in such cases, the opposition took at first the 
form of derision and contempt, a great local authority 
expreasing the general feeling when he said ‘‘If that 
d—-—d Yapkeeexpected to blow coldair through melted 
iron and not have it chill up, he must be a d——d fool.” 
However, success was reached, and the knowing ones 
wore as much confounded in Michigan as they wore in 
England. This other paper was by Mr. R. 
and dealt with the history of the original stcel plant at 
Troy, where steel was produced by Bessomer process 
a few months later than at Wyandotte, viz., in Fob- 
ruary, 1865. ‘The paper ia very interesting, and dotails 
the difficulties encountered and the manner in which 
they were overcome by the late A. L. Holley. The 
record of the experiments and work done, quoted in 
ly of entries made by Holley 
During the discussion that followed, an 
amusing anecdote was told as to the atyle of criticism 
and opposition oncounter 
whom it came, in the early days of t 
cess, AMr. Himrod, a leading blast furnace man of 
Ohio, was of epinion that the outlay for 
plant in course of erection was vastly in excess of what 
was required for such a simple process, Pressed for 
his reasons for this opinion, he stated that it was 
agitating the molten metal, 
very much simpler 
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r cent. of lead. 
price of lead, it is understoo 
grade parts of tho workings are being left, so that the 
may assay a little higher, 
like a normal lead price 24 to 
ed. The property of the company 
extends for some two miles or ao alon 
which forme the outcrop of the lead 
stone, which dips towards the north. 
artly by quarrying and partly by 
eing two main points of operations, 
tance apart, with a quarry and a mine at 
got by open workings 
ow, and then followed 


average of the atone raise 
but with anythin 
cent, atone ig wor 


e of person from 
e Bessemer pro- 


each point, the rock bei 
as far as the dip will 

by mining. The quarries are on an enormous scale, 
working on many terraces with lines of tramway 
at several different levels, The blasting is carried on 
by means of electric shot-firing from o central station, 
and recently electric lighting has been auccessfully in- 
troduced for night working. A layer of red sandstone 
several yards in thickness has to be removed before 
coming to the lead-bearing yellow sandstone, and huge 


really only a question of 
and that thie could be done by 
means, He had gone into the matter, and had made 

perim rged to give dotails, he at last said 
that he had borrowed a ladle from an adjoining works, 
had run pig-iron into it, and then had fastened a 
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waste heaps are being pushed out into the surround. 

ing country from the several dumping points to where 
this red sandstone is taken. The yellow sandatone, 
as quarried, is hauled away to the mouth of the neigh- 
bouring mine, right over which are erected the dreas- 
ing works, in a building many stories high, euch story 
amaller in area than the one below it, till the tinal one 
ia just large enough for the ascending trucks of ore to 
be emptied out above the stone breakers, through 
which it is at once passed, The ore from the quarry, 
and that from the mine, are raised to this top story, 
and then pass down through a aories of crushers, 
classifying cylinders, revolving sorting tables, &c., 
being deprived during the passage of a large amount 
of pebbles of all sizes, which contain no lead, and of 
pieces of worthless sandstone. The whole is finally 
reduced to powder and subjected to hydraulic dreass- 
ing and concentration, The mechanical arrangements 
are very perfect, the great mass of material passing 
down through the several stories, and from one atage 
of the process to another, with a minimum of manual 
labour, The tinal result of this dressing of the ore is, 
that a portion of it is concentrated to 60 per cent. of 
lead, and goes direct to the smelting works; while 
another portion reaches only about 20 per cent of lead, 
and is taken away to another central dressing works, 
at which, together with a similar product from the 
other quarry and mine, it is further treated, and even- 
tually also concentrated to G0 per cent lead and sent 
to the smelting works, ‘Ihe ore as delivered to the 
amelting works is — pure indeed, and the working 
of it is very simple. It is calcined and agglomerated in 
large ‘‘ double-decked” furnaces, and is then smelted 
down in blast furnaces, with limestone and irou ore 
as fluxes, yielding a very aoft lead containing a little 
over 7 oz, of silver per tun. The lead is deailverised 
by the zinc process. The company employ over 4000 
workmen, and have in use twenty-five full-sized loco- 
motives on twelve miles of railways. They have 
erected large stores for supplying uccessarics to the 
men; also flour mills, bakehouses, and alarge brewery, 
everything being sold at coat price to employds of the 
works. In spite of the ‘‘ bad times,” which have 
fallen, perhaps, more severely on the lead trade than on 
any other metallurgical industry, this company’ con- 
tinues to pay a large dividend on its capital. There 
arc some other works in the district operating on the 
same class of material. but they are comparatively 
small and unimportant. Water is scarce and has to 
be economised. At the large dressing works above 
described, elaborate arrangements are made for using 
it over and over again, The final residne of sand from 
the crushed sandstone is pumped out with the water 
from the last stage of the dressing process into settling 
tunks outside the buildings. The water, after clear- 
ing, is used again, and the sand hauled on to large 
waste heaps, Hnormous quantities of this sand are 
aceumulating, and together with the heaps of red 
sandstone from the quarries, give the country a very 
desolate appourance. And in windy weather a goncral 
state of grittiness sets in which renders a stay at 
Mechernich anything but pleasant, 


— 
eT el 


STEAM TRAMWAYS. 

At the fourth meoting of the agasion of the Tnatitution 
of Civil Engineers, on the 2nd of December, Sir J. W 
Bazalgette, C.1., President, in the chair, the first paper 
read was on Tho Working of ‘Tramways hy Steam,” by 
the Hon. Richard Clore Parsons, B.A., B.C.E., Dublin, 
M. Inst. C.K, 

The author commenced by stating that very little success 
had attended the various efforts made from time to time 
to work passenger traffic with ongines on ordinary macada- 
mised roads. We then proceeded to discuss the reagons 
why these offorts were not successful, and showed that 
the special privileges accorded to tramway companies b 
Act of Parliament, had enabled steam to be used wit 
advantage for the convevance of passenger trathe along 
the streets of towns, The Board of Trade regulations 
were explained, and the manner in which thoy had of late 
been modified sv as nut to impose unreasonable hindrances 
to the nae of steam, and at the samo time to protect 
the public from danger. The author uext deseribed in 
detail the construction of the type of tramway engines 
which he considered to be most suitable to the require: 
monty of street traffic. Tho cylinders were placed as 
high as possible, to be raisnd out of the mud, and were 
readily accessible from the front, to permit of the cylinder 
cover and pistons being easily removed, The connecting 
rods worked directly on to the cranks on the trriling axle, 
and tho four wheels were coupled ua in ord? iary loco- 
motives. He stated that many auch engines had been 
constructed by Messrs, Kitson and Co., of Leeds, and 
were working satisfactorily in this country and abroad. 
Varivus methods for rendering the exhaust steam invisible 
wero referred to, and it wan shown that surface conden- 
sation was more satisfactory and more economical than 
superheating, Atmospheric condensers were deacribed 
as of great valuc where water was expensive, and it 
was stated that considerable economy could be effected 
by their use, The construction of the brakes fitted 
to tramway engines was of considerable importance, 
as tho safety of the public to a groat extent depended 
upon their ing both quick and powerful in action. 
Sand-boxes should also rovided so as to sand the 
rails both in front and rear of the engine, and they should 
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not © liable to hecomo choked, On some tramways, 
espe inlly abroad, the tramway engine and ca: had been 
combined, and amongst the best of this type was that de- 
wimed by Mr, fh. Rowan, Tho passenger car was 
supported upon two four-wheoled bogies, The engine acted 
nw the leading bogie, which sumed onu-half of the car 
riage whon ompty ; and when londed a large portion of the 
Weight of the passengers was available to increase the ad- 
hesion of tho engine whoels on the rails. The ongine 
could be detached from the car in five minutes, and a 
fresh engine substituted jin about the same time. The 
character of the permanent way, where steam was to be 
used, might be considered ax only second in importance 
to that of the construction of the engine, At first it 
waa too light, and dithculties wore experienced in fitting 
the joints of the rails, It was contended that the line 
should bo substantially Iaid, so as to avoid aan much as 
oe frequent ropais, Which were of # custly nature. 
n some localities this was expocially necessary, a8 the wear 
and tear of the ordinary cait traffic, which generally made 
uso of the tramway linus, wore very heavy. aving 
explained in detail the construction both of a tramway 
ongine ‘and of a tramway, with a view to economy in 
working, the author proceeded to discuss what were tho 
necessary expenses on an average line, As the result of 
experience where a froquent sevice was maintained, the 
coat of working the engines, including wages, fuel, vil, 
and repairs, wax 2.28. per nile run, The question of 
dopreciation, both of the rolling stock and of the permua- 
nont way, was noxt discussed, and it wae held that, both 
for the engines and the cars, an annual allowance for de- 
preciation at the rate of 10 por cent. would be sutheiont, 
provided the ordinary ropairs worv paid for out of 
revonue. The dupreciation on the line was taken at the 
rate of 8 per cent, per annum, which was laid aside to 
form a sinking fund, intorest upon which was allowed to 
accumulate at the rate of 5 per cent., and in this way 
the cost of the hne would be paid off in about twenty 
years, As the result of these computations, the total 
working expenses of a line, including all items of oxpon- 
diture, which were given in detail, amounted to 0,d3d, 
per mils run. As a practical rule, overy surplus ponny 
per nile run above the working exponses would give 
2.2 por cent. dividend to the sharcholders. The author 
concluded by advocating the use of Jargo cars and 
moderate fares ax tho beet means of securing the largost 
receipts, and consequently of insuring good dividends tu 
tho shareholders, 
The second paper was on “ The pydney Seon Tram- 
ways," by Mr, Walter Shellshear, Ausoc, M, Inst. C.E, 
In this communication the author observed that the 
pystom of stoam tiamways in operation in the eity of 
Sydney, wus porhaps the most advanced in the world. 
Vhen it was duaded to hold an International Exhibi- 
tion in Syndoy in 187, a Bill was pussed through Parlia- 
ment empowering the Government to construct a tramwa 
from the railway terminus at Redfern tu within a few yards 
of the Exhibition gates. It wasresolved toadoptateam as the 
motive powe:, and four Baldwin 12-ton tramway motors 
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wore ordered from Philadelphia, U.S., and eight bogie 
double-decked cars, seated for $0 psig ie The per- 
manent way was constructed on the longitudinal principle, 
This line was 1 mile 45 chains in longth, and ita cost, 
including rolling stock, was 22,2007, The convenience of 
the system was Ro highly appreciated by the public, that 
in a few months the construction of fifteen lines had been 
authorised by the Local Legislature, The author then 
traced the gw of the ayatom, and stated that, at 
the ond of 1882, a length of 22 miles wav open, and that 
the capital expended, including rulling stock, machinery, 
and workshops, amounted to 412,5614. The number of 
eae Sok in that year reached 15,269,000, equal to 
180,400 per milo, and the earnings amounted to 81422. per 
mile. The lines were laid to a gauge of 4 ft. 84 in. 
Difficulty was at first a hada with the permanent 
way from the rails being of insufiicient strength to support 
the weight of the moteurs, The rails were of inferior 
quality, having been re-rulled from old railway motals, 
he tramways Wore now laid on a crogs-sleeper road, with 
steel rails of the Vignoles type, The sleepers were rect- 
angular, laid on a 4 in. bed of Portland cement concrete, 
The roadway was formed of tarred bluestone. Where 
the street traffic was light the tarred bluestone roadwa 
answered funly well; but with heavy street trafic muc 
difficulty was experienced in keoping the roadway up to 
the ruil level. The author then described the rolling 
atock. Besides the Baldwin motors from Philadelphia 
two unginer had been supplied by Messsre. Kitson and 
Co,, of Leeds, and one engine by Messrs. Merryweather 
and Sons, of London, The Baldwin motors were 
aaddle-tank locomotives, inclused by cahe concealing 
the boflors and moat of the machinery, No attempt 
had been made at condensing, but the engines were fitted 
with a chamber into which the exhaust steam passed, 
mauffling the nuise. Four different sizes of these engines 
were at work, The cylindors were hor'zontal, and, the 
working parts being well balanced, they travelled with re- 
marksble smoothness, These motors had much to recom- 
mend them; but the wear and tear on the dusty and sandy 
roads were by no means a small itemof maintenance. Fifty- 
soven motors were in use in October, 1888. The Kitson 
motors were originally fitted with a system of condensing 
tubes, but these had been removed, as the steaming power 
of the boiler was theroby much reduced. The cylinders 
of the Kitson engines were inclined at a considerable angle, 
and, the gearing being somewhat heavy, they did not run 
40 smoothly as the dwin motors. The Government 
wore having some experimental steam cars constructed in 
Philadelphia, in which an ordinary tramcar and motor 
werecombined. All the cars were built on the American 
bogie principle, Thoy were mostly double-deoked, with a 
roof over the upper deck ; the lower deck waa divided into 
compartments with ten scats in each compartment. The 
rolling stock was fitted with vacuum brakes, as well as 


with powerful hand brakes. Of the stock of gighty. 
one cars and five bogie at the end of 1882, all 
but eight cars had been manufactured by local firms, 


Extensive workshops had been erected, including a 
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FINISHING THRASHING MACHINE AT THE SMITHFIELD CLUB SHOW. ’ 
CONSTRUCTED BY MESSRS. RUSTON, PROCTOR, AND CO., ENGINEERS, LINCOLN. 
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tramcar shed and a motor running shed, each 400 ft. long. 
Some idea of the magnitude of the service might bo 
afforded from the fact that, along one atreet in Sydney, 
073 trams passed daily, and on public holidays this 
number was considerably exceeded. ‘The author contended 
that, for steam san waye the greatest attention was 
noceasary in the design o the permanent way, that a aub- 
utantial rail, thoroughly well supported, was essential to 
econumy, and that it wan advisable tu have the streets 
well paved, in order to reduce the amount of grit on the 
road, and thus diminish the wear and tear of the looomo- 
tives. The satisfactory results achieved on the Sydney 
tramways seemed to show that horse traction muat yield 
to mechanical power. In an appendix the author gave & 
tubular statement of the gross earnings, the working ex- 
penditure, and the net ripe of all the lines in opera- 
tion during the years 1880 to 1882 inclusive, 
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METROPOLITAN SEWAGE DISCHARGE, 

THe second and final report of the Royal Commission 
on Metropolitan Sewage Discharge was issued on Tuesday 
last. We shall in an early issue deal with the report, but 
meanwhile we aubjoin the summary which the Commis- 
sioner give at the end of their report, of their conclusions 
and recommendations : 

Our opinion of the evils described in our first report, as 
resulting from the present syatem under which sewage is 
discharged into the Thames by the Metropolitan Board of 
Works, is much strengthened, and we believe these evils 
imperatively demands prompt remedy, We are of opinion 
that it is nesthor necessary nor justitiable to discharge the 
sewage of the metropolis in its orude state into any lar 
of the Thames, We are of opinion that some process of de- 
position or precipitation should be to separate the 
solid from the liquid portions of the sewage, Such process 
may beconveniently and apeedily applied at the two pre- 
sent main outfalls, The solid matter deposited as nlutigs, 
can be applied to the raising of low-lying lands, or burnt, 
or dug into land, or carried away to sea. The entire pro- 
ceases of precipitation and dealing with the sludge can be, 
and must be, effected without su ial nuisance to the 
neighbourhoods where they are carried on. The liquid por- 
tion of the sewage, remaining after the precipitation of the 
wlids, may, ay # preliminary and temporary measure, be 
suffored to escape into the river, Its charge should be 

rously limited to the period between high water and 
ebb of each tide, and the top of the dischargin 
orifice should be not less than 6 ft. below low water o 
the lowest equinoctial spring tides, By this means much 
of the existing evil will bes » But we believe that the 
liquid, #0 separated, would not be sufficiently free from 
noxious matters to allow of ita being d at the pre! 
sent outfalls as » permanent measure. It would require 
further purification, and this, according to the present 








atate of know ,can only be done effectually by its 
application tu land. In the case of the metro the best 
method of applying the liquid to land, with a view to its 


purification, would be by intermittent filtration, We have 
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' BRIDGE OVER THE RIVER INDUS, AT ATTOCK., 


é | MR. F. L, O'CALLAGHAN, ENGINEER. 
| (For Description, see Page 540.) 
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reason to believe that sufficient land, of a quality suitablo 
for this purpose, exists within a convenient distance of the 
northern outfall, The eau portion of the sewage would 
be pumped up to this land from the separating works, and, 
after filtration, would be conducted to the river. We do 
not know whether suitable land in sufficient quent can 
be found in convenient positions near the southern outfall. 
If not, the ne must be sunveyee across to tho north 
side by o conduit under the giver. Jf suitable land, in suff- 
cient quantity, and at reaaonable cost, cannot be procured 
near the present outfalls, we recommend that the sewer 
liquid, atter separation from the solide, be carried down 
to a lower point of the river, at least as low as Hole 
Haven, where it may be discharged, In this case it will 
aleo be advisable that the ag a from the southern 
sewage should be taken across the river, and the whole 
opnveyed down the northern side, It may be found that 

e separating process can be effected more conveniently 
at the new than at the present outfalls ; this will ee 
on various considerations of coat and otherwise. If the 
outfalls ave removed further down the river, the main 
conduit or conduits may, if thought desirable, be made 


of aufficient capacity to include a goneral extension of yet it ix not beyond tho bounds of probability that thore 
the drainago tothe whole of tho districts round London, | inay he some interest awakened by an inquiry into tho 
an recommended by Sir Josoph Bazalgetto and Mr, | true position of locomotive sciences in Trevithick’s time, 
Baldwin Latham. In new drainage works, the sewage | or about the period you name in your article, ie, 1804, 
should bo, as far as possible, separated from tho rainfall. | for there aro many points or questions of intorest common 
Sener | to aa for a oe might ask, wie is thore 

marvellous in Hackworth putting a return flu. into the 

TREVITHICK’'S ENGINE. boiler of the Royal Geurgs in 1827-0, if Trevithick had 

To THR EpiTor oF ENGINEERING. 


done the same thing in 1804-67" It would also be inte- 
Srr,—J udging from the protracted and voluminous cor- | reating to learn Mr. Webb's authority for ao reconstruct: 
roapondence which has appeared in the columns of your | ing the relies “he found ona serap heap” into a atationary 
contemporary The Enginecr, thore is a large body of engine; are they not more likely to have belonged to a 
readers deeply interested in the carly history of the steam | locomotive ? 
engine, as applied to locomotion. Your excellent littl | T know T have seon somewhere a drawing said tu have 
article and illustrations of one of Trevithick’s high-pres- | emanated from Trevithick, which showed a somowhat 
aure engines resoued from decay by the enterprising loco- | similar arrangement applied to a locomotive, and 1 believe 
motive auperintendent of the London and North-Western | one of his patent specitications describes such an ongine 
Railway, comes at an opportune timo, if only to divert our | and four-way cock, &c., 98 applied to a sarriage for 
minds from the contradictory and positive assertiona of | running onthe roads. In fact, when T heard some timu 
opposite “ facts,” so manifest in the correspondence alluded : ago that the respected locomotive superintendent of the 
to, I should be loth to initiate a controvers ’ robably | London and North-Western Railway had made a find of 
as difficult to clear up as the history of the real * ocket,” | some Trevithick relics, I fully anticipated the restoration 
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of an ancient locomotive at the Crewe Works ; your 
article and the illustrations in your issue of the alst ult. 
have dispelled that illusion. 

It is not that I seek to disparage Mr. Webb's efforts ; on 
the contrary, they stand in honourable contrast to a 
public department whoxe very plea for existence is that 
It should perform such duties ag thus reacuing from decay 
the evidences of mechanical invention or genius of bygone 
days. Some yeara ago J saw lying just outside of the 
Patent Office Museum at South Kensington, some ve 
similar relics to those which fell into Mr. Webb's hands; 
there were, I remember, the cast-iron shell of the boiler 
with the cylindor in it, the four-way cock, crosshead, 
puide bers, atays, and front plate of boiler, ‘* with return 

ue,” amongst them. Making # mental note of it at the 
time, and viniting the spot many months after, I found 
the guide-bara and stays conspicuous by their absence ; 
thous parts for which a “ place” had been found, were 
atuck together somehow and placed in a corner with a 
label on, directing visitors tu certain luttera patent. 
Upon reference to these, J found that those parts which 
are describud in the specification had been put out of the 
way of examination; aud thuse portions of the exhibit, 
neither described nor shown in the letters patent, wore 
put prominently forward to the front, and the whole 
thing gave evidence of utter incapacity and inapprecia- 
tiveness somewhere. ; 

My objoct is not to injure any one, but simply to give 
utterance tu a very generally felt pain at the neglect or 
indifference of those appointed to perfurm these public 
nervices, a neglect which is brought out in such a strik- 
ing manner, when from time to time (as in this case) we 
find independont and enterprising gentlemen setting such 
an excellent exemple 

It may be we shall be told there sre no funds for the 
purpose, and that thore is less need for it to be done at the 
publio expense if private gentlemen do it at their own 
cost, and a thousand other characteristic and effete excures 
will be offered ; but surely in this case sufficient brains 
and monvy could have been found to direct the construc: 
tion of the few ‘ missing links,” in what 1 believe if it had 
buen Ghergetically investigated would have turned out to 
have becn a high-pressure steam locomotive or carriage 
constructed long before the name of ‘ Rocket” was thought 
of, and it might have been placed in a position to be seen 
by thousands who can never hope to see Mr, Webb's at 
Crawe. However, we have tu thank him for the rescue 
and you for the picture of it, und J for one shall be glad 
to learn through your columns the information inciden- 
tully asked for in a former purt of this letter, as to 
where the drawings or authority exist under which 
Mr. Webb has reconstructed the old engine as 4 stationary 
une. 





Yours truly, 
OBSERVER. 
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AWARDS FOR VENTILATORS AT THE 
HEALTH EXHIBITION. 


To THE Entron oF ENUINRERING, 


Sin,—We observe in reveral contemporaries that our 
statements with respect to the non-invitation of certain 
exhibitors of ventilators to the toasting, and the farcical 
nature of the tests, are fully corroborated by other exhi- 
bitors who wore alro not invited to the testa. On the face 
of this, how can it be asserted, ax it ix, that all were 
invited ? 

The more light that is thrown on thia matter shows 
but all the moro conclusively that there has been 
miamanagement somewhere, and it is only right, seo- 
ing that this is a public matter, that the public 
should know who ia responsible for it, and also that 
measures should be promptly taken to secure the 
rectification of the error which has been committed, 
otherwise a lasting reproach will not only rest upon the 
conduet of Jury 10 and thoir texting engineer, but upon 
the Health Exhibition itself. 

As showing the opinion of the press on the matter, we 
beg to give an extract from a lengthy ‘ leader” which 
appears ina contemporary. ‘Jn view of the remarks of 
Messrs, Boyle and Son, published in our present issue, it 
would appear that some atrange mismanagement has 
overtaken the jury which decided the ‘ ventilation’ 
awards at the Health Exhibition. lf as Mesara, Boyle 
way, their well-known ventilators were not included 
in the list of apparatua tested, and if their positon, as 
competing exhibitors, has thue been practically ignored, 
we cottainly feel entitled, in the interests of ‘fair play 
and no favour’ to ask for an explanation of these 
anomalias, 

“We approve of the demand of Messrs. Boyle, not only 
on account of the alleged grievance of that firm alone, 
but of all other tirms who have competed in the section 
ulluded to, whether they have received awards or not, 
No firm of inventors can have the slightest satisfnction 
in receiving uny award, the fairness and impartiality of 
which can bo called in question, We are certain, there- 
fore, that we only re-echo public sentiment and profes: 
sional opinion, when we ask cer pee & mattor as that te 
which attention is being directed should be fully investi- 
ated. If exhibitions and their juries do not obtain the 
confidence of tho public, the mainstay of these institu- 
tions is at once sapped and destroyed.’ 

A correspondent who signs himself ‘‘ An Architect,” 
ways, ‘* Itis to be regretted that L ponesdtines more practi. 
eally scientific were not appointed to adjudicate on venti- 
lators at tho Health Exhibition.” And ho aaks, referring 
to the testa, ‘‘ Could any greater farce in the name of 
noience, be enacted?’ All that we can say in reply to this 
query is, “ time will show.” 

Yours, &c., 
Rongxt Boyie AND Son. 

64, Holborn Viaduct, December 1, 1884, 
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ROYAL INDIAN ENGINEERING OOLUEGE, | zerly tote 


To ux Epitor or ina 
Srr,—It would be impossible to state more 

case against the Cooper Hill College than ia done by Pro- 
fessor Shaw in your paper of the 21st instant, but’ 
encourage those who hesitate to accept his oonclusiona, to 
point out through such an gael organ as E\NGINRER- 
ING how fully British India has been supplied with civil 
servants ever since the abolition of 


eybu 
TY | which the Honourable Kaat India Com 5 enteblish in 


place of their nominary at the Castle, Hertford, purposel 
to train their “ writers,” as the young fortunates were then 
ms he That and often almost perfect civil and 
military officials were turned out at John Company's pet 
scholastic institutions of Haileybury and Addiscombe, no 
one who knows the history of our administration since 
1805 up to the political extinction of the great company, 
will gainsay, but there was an evil ongendered in both, 
viz., 8 clannishness or family touch, w ich in too many 
cases arevenved impartial estimates of public wants being 
formed by men who rarely even consulted native or non- 
official opinion, or gauged popular feeling by the indepen- 
dent press; I need not go further back than point to the 
lamentable mistakes made shortly before the so-called 
mutiny or great rebellion. 

I do not aay that the Indian officia) is leas of an anti- 

rogressist now than he then was, but he will and must 

come so with such governors-general as Lord Ripon, 
backed by a reformed Parliament here, in which it is to 
ho mail of India, as well as of the British Colonies, 
will sit. 

This pseudo esprit de co 
fostered in the Cooper's Hill College. as engineering in 
India during the past few years shows, and as one who 
believes that the British Empire is for all its subjects, 
I rejoice that the excessive cost, and emall utility to 
India of this educational mistake, has appeared in EN. 
GINRERING, and hope that the Secretary of State for India 
will not ignore the matter, for at present that great depen- 
dency is weighed down by an officialdom, which looks on 
a rent national trust as created solely for itself and 
its family. 


has unfortunately been 


I am, Sir, yours truly, 
H, SOMERSET MACKENZIE, 
London, November 27, 1884. 
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RAILWAY BRAKES. 
To THE Evitorn or ENGINEERING, 

§in,—I am very much surprised that the letter on 
‘Pressure or Vacuum Braker,” published in your issue 
of November 28, has been allowed to go, sv far, un- 
answered, but I shall feel obliged if you can spare me a 
few lines to call attention to one or two points, which if 
not contradicted, might be caloulated to mislead. 

The writer takes for granted that compulsory legisla- 
tion must necessarily atorechr a certain form of brake. 
Now this ix not the case at all, The great object of com- 
pulsory legislation would be to insure the safety of the 
public, by preventing the use of dangerous brakes and the 
compulsory adoption of brakes which should fulfil certain 
conditions at least. But the choice of the brake fulfilling 
these conditions at Jeaat, and as many more as the com- 
pany might think fit, could be loft for the railway com- 
pany to decide upon. Then there would be every ‘ rva- 
sonable chance of brake patents being tried, adopted, and 
paid for,” which would by no means put a stop to compe- 
tition, but the contrary. 

The writer above referred to also statos that ' acientifi- 
cally and theoretically it will be admitted that pressure 
and a vacuum are susceptible of the same degree and 
efficiency of control ;” but this point has already beon 
most ably answered and disproved in your columns. 


I am, Sir, yours faithfully, 
December 8, 1884. ae H. Ww. T, 
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THE [RON AND METAL TRADES IN 
ITALY. 
To THE EvitoR or ENGINEERING, 

Sir,—Somo information on the present state of the 
iron, metal, and allied trades with Italy may interest 
your readers, ; 

From a comparatively early period in modern history, 
Ttalian thinkers held very sound views on political eco- 
nomy, and many of the ene subsequently develo 
by Adam Smith and his achoo , had been foreshadowed by 
Italian writera, ‘These traditions were handed down 
through the times when even theoretical studies were 
baroly tolerated, Later, when the moment of emanci- 
pation arrived, there is no doubt that the leaders of the 
pecple-- the men who made Italy—such os Cavour, 

ella and Minghetti, were staunch freetraders. Still, 
their good intentions were overridden by fina:icial neces- 
sities, and it could be remarked of Italy, that whereas 
free trade found there most onthusiastic advocates, some- 
how or other their practice always tended to the opposite 
direction. 

The Consorvatives were driven from power in 1876, 
but the advanced Liberals who succeeded them, have 
proved atill more decided protectionists, It in fair to say 
that politioal and social considerations, besides merely 
commercial views, have combined towards this result, 
The abolition of religions orders, the reduced state of the 
Church, the impoverishment of the propertied classes, 
made it imperative to tind new openings for labour. As 
neither party in the State consider it advisable that any 
portion of the community should suffer in homage to the 
principles of free trade, all are agreed that every effort 
shall be made to promote the employment of native 
labour, rather than t Smccreauone foreign commodities. 
Tho Milan Exhibition of 1881 much favoured these views, 
it baing shown that home industry was, in many articles, 
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of betel deri q ve laboar 
ahall bea leading object of the policy. 
Much is being done in that direction. I visited « short 
time ago arg lash gheg Aes where the ogi ifae oad ® 
extent suppl ma neighbouring convict prison. 
Sora tr Tod and Seay ta 
say 16d. a day, to cover an : as 
man receives for himself an additional 5d, per day of ten 
hours’ work, all are anxious to be selected for employment, 
and better behaved gangs of workers could not be found, 
Tt is needless to add that in spite of general depression, 
these iron works are giving handsome dividends to their 
shareholders, while suppl home consumption at lower 
prices than English or iron. 
works in central 


Another company large 
Ttaly, had such confidence in the proapects of their home 
trade that they did not hesitate at working up a stock of 
12,000 tons of bars. This boldness vir aga or not, but 
meanwhile Italian dealers will not be tempted to place 
orders abroad. 

Exoepting the making of rails, which Italian capitalists 
have been tuo wary to undertake, almost everything 
wanted for railways or tramways is now made in the 
country. The rule with the (sovernment departments ia, 
that when an article can be had of native manufacture, 
it shall be preferred, if not more than 5 per cent, dearer 
than the foreign importation duty paid. 

And any foreign contractor who in apite of thia seoures 
a contract, will meet with amall mercy should any fault be 
found in his goods. 

The trials of armour plates recently made at Spezia 
were primarily intended to determine the relative merits 
of the Sheffield pompousd plate as compared with tho 
Creusdt solid steel. But ultimately they have served to 
settle which system shall be adopted in the new steel 
works to be established ut Terni. These have vbtained ao 
contract for the supply of 12,000 tons at the price of 80. 
pe ton, a considerable portion ef the oost being advanoed 

y (sovernment in order to facilitate the purchase of plant 
and material. 

Another running contract haa been granted to an es- 
tablishment near Genoa for 15,000 tons of Siemens steol 
plates and angles for shipbuilding, Prices to be regulated 
on ge, markets, plus cust of carriage and import 
duties. This clearly secures a handsome margin to the 
Italian manufacturer. Further facts could be quoted, but 
these are aufficient to account for the jncreasing difficulty 
of trade with Italy. Yours faithfully, 

December 8, 1884. Cc. C, 
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TRAIN LIGHTING BY ELECTRICITY. 

To THE EvITOR OF ENGINEERING. 
_ Bre,—I am glad to see, in a current number of your 
journal, {a jnotice of the experiments which are being 
carried out by the Great Eastern Railway, and I trust, 
Sir, that you, who have done ao much tu keep the great 
brake” question before the public, will take every oppour- 
tunity of reminding us that railway carriages can be much 
better and more cheaply lighted than they now are either 
by oil or By gas. 

As you have thought well to rofer to the trials which 
took place about a yearago on the District Railway, 
perhaps 1 may be permitted to state once again that the 
plan of putting machinery of any kind into a van was not 
recommended by me, and that I have always advocated 
the use of a separate (lager on the locomotive, 
an arrangement which Mr. Woodley was not inclined to 
adopt when he first went intv the matter. This is the 
only practicable scheme for lighting trains on a large srale, 
and the sentimental objections at present raised to the 
lights being extinguished, whenever it may be necessa 
to disconnect the locomotive engine, ought not to weig 
with those who know from experience that it makes 
little or no difference in well-lighted stations whether the 
carriage lamps are lighted or not; at any rate, secondary 
batteries are not yet perfect enough, nor cheap enough, 
to allow of their being placed under the seate of every 
carriage, and, until] they are, there is no probability of 
their being employed to any great extent, except by in- 
ventors of systems which, as I have shown elaewhere, are 
of no earthly use without them. 

I have no pecuniary interest in any of the methods 
hitherto proposed, so there can be no harm in my calling 
attention to the fact that tho cost of Htting up a long 
train and its locomotive with electric light machinery is 
but half that of putting in gas apparatus, and aleo that, 
by the evaporation of about 200 Ib, of water, fifty inoan- 
descent lamps, of 20 candle-power each, ma kept 
lighted for one hour; but when I tell you, Sir, that I 
have come across railway people who did not even know 
that ‘‘the weight of water had anything to do with the 
question,” you will understand why I am so anxious to 
secure your help. Faithfully yours, 

W. H. Massey. 

Twyford, Berks, December 6, 1884. 
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SECONDARY BATTERIES. 
To THz Eprror oF ENGIngxenina, 

Sir,—Mr. Sellon’s letter, of the 24th ult., eacaped our 
notice until it was too late for a reply to reash you in 
time for last week's issue. However, we are pleased to 
see that an unknown friend has taken our part. 

Mr, Sellon appears to have quite forgotten our letter to 
the Electrician of the 26th of January , in reply to one 
from the Electric Power Storage Company, to which we 

to refer him, and we hardly need add any more than 
is there stated, 

The effect of nitric acid in hastening the formation of 
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great part of 
‘eo ; at various Shnee iriad 
processes long before the date of Mr. 


“ 
The 


of nitric acid is, perhaps, best described in 

Planté’s specification of his patent of 1882, It runs as 

carfaces of the thesia, bul pnetrates iatvthe interior of the 

aces 0 

metal, sow , enlanging the already ex- 

Mates ciaslec-thanslas] acdc losses! by the primary 

or el action produced by the primary 
eurren 


We quite agree with Mr. Bellon thatan accurate know- 


ledge of the history of secondary batteries is de- 
sirable, but we fall to acc in what way he advanced the 
science by the matter contained in his cation, as 
published in hia letter to you of the walt. ; and, 

ht that Faure had im- 


poleanss it waa atone time tho 
proved upon the Planté battery, the results obtained do 
not confirm that Sentons Planté’s own discoveries being, 


as yet, unsur 
ae Cane Yours faithfully, 
ELwe_u-PanrkEr, Limited. 
Per P, Benvyor.) ELWELL, 
Commercial-road, Wolverhampton, 
December 10, 1884. 





THE STATE OF THE NAVY—SHIPBUILDING 
CONTRACTS. 
To tHE Eviror or ENGINEERING, 

Syn,--In the opinion of the writer much of the delay 
and expense attending work for the English Admiralty, 
ia due to the ripening of a system which was some years 
ago put in force when the higher oulture of marine enzineers 
and shipbuilders was taken in hand; prominent Admi- 
ralty officorsa acting as sponsors on the occasion that the 
School of Navat Architecture and Marine Engineering 
was started, 

It is not the wish of the writer to say anything against 
that excellent inatitution or its successor at (sreenwich, 
where, no doubt, the course ef study Is all that oan be de- 
sired, but there does seem a tendency tu introduce an 
amount of paper theory which is quite opposed to that 
practical spirit which has made English shipwork famous. 

No doubt many practical men are somewhat behind in 
matters requiring abstract treatment, but whether their 
places are better supplied by men fresh from college {s 
open to queation, 

No amount of book learning will inspire that grasp of 
useful detail that is to be acquired by a few aaite driiin 
o shipyard, and it is rather annoying to find large portions 
of work condemned by men who have never had an adze 
or hammer and chisel in their hands, except to the dis- 
advantage of there toola. 

The key to advancement in the Government. service 
would seem to be success at college and attendance at 
public meetings. Most busy men seem able hardly to 
apare the time for thia sort of thing, but Admiralty 
officials ream able to do their own work and also to direct 
that of others, both in private and public, 

Much has been said about specifications, Could you 
obtain one relating to some recent whip and publish the 
unportant paragraphs ? Yours truly, a 

UPLEX, 


NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wodnesday. 

The Hull Coal Trade.—The coal brought to Hull during 
the month of November was 108,896 tons, againet 115,81 
tona in the same month lost year, the decrease being 
6020 tons. There arrived by river 51,144 tons, and by 
rail 57,762 tons. The total entries of coal to the end of 
November, for the current year, wore 1,210,728 tons, 
against 1,247,728 tons laat year, the decrease being 37,000 
tons, Mesers, Thomas Wilson and Co, have represented 
that, as the aoal inepectont 2 ia now vacant, they con- 
aider the present a favourable opportunity of terminating 
the tax on the onal trade. It 1x sa ae & tax from 
whioh they get no return or benefit e inatter is under 
the tion of the Hull Chamber of Commerce and 


Shipping. 





that all 
should be exempt from the coal inspection tax. 








NOTES FROM CLEVELAND AND THE 


NORTHERN COUNTIES. 
MippLEsBRouacH, Wednesday. 

The Cleveland Iron Market. —Y esterday the market was 
in flat and prices were tending lower, The unfavour- 
able Board of Trade returns and the approach of the 
holidays together with the falling off in shipments from 
the Tees have had a depressing influence, and as the re- 
uirements of most buyers have been supplied during 
the past few weeks, there is a strong déeposition to wait 
for lower terms before purchasing again. No. 8 g.m.b., 
f.o.b, Tees for prompt shipment is offering at 36a. per ton, 
but only small lotsare changing hands even at this con- 
iron from Middles- 


oeasion in price. The exports of ae 
br to datethis month, are 19,800 tons, and they have 
chiefly been to Scotland. Last month to corresponding 


date the total waa 18,000 tons. Hematite pig iron is a trifle 
easier at 44a, Gd. for Nos, 1,2, and 3 f.o.b, went cosat 
ports, In the manufactured iron trade dulness still pre- 
vails and the mills continue to work short time. Ship 
plates are quoted 4/, 17s. Gd. to il. per ton and angles 
4/. 128. 6d. leas 24 per cent. at works, 


The Rhee! Tenade —Tho ataal trade ia much more active 
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now than i was a few months ago, but it {s far from 


They have resulved to recommend for the (many 
consideration of the Coal Committee of the Corporation / depression that exists people will not buy, and they are 

firms purchasing coal direct from the collieries | afraid to sell, at least until warrants circulate more 
for thelr own use and consumption on board of ateamers. | freely. Some dealors, however, still show a disposition to 
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employed. The steel rail mills 


being an like full 
ins but it is reported that prospects 


are Met short of work, 
are better. 


Shipbuilding and Engineering.—Towards the close of 
the month the shi builders’ returns, showing the number 
of vessels built in the North of England, will be published. 
It is known that they will show a great falling off in this 
important industry during the year. That is « fact that 
has been too severely realised to be easily pal, bape The 
prone point of Siseeee is the prospect in the early future. As 

ar. as can be ascertained, at present, ders are very 
badly off for work, and find it most difficult to secure 
ordera, It is, however, believed that there will not bes 
more favourable time to negotiate contracta than that of 
the close and the beginning of the year, and that before 
the spring many of the shipyards will be better employed 
than was expected. There ia nothing new in engineering 


nae in the Shipbuilding Trade.—The employers at 
the Hartlepoolsa, Stockton, and Middlesbrough, with the 
exception of tho firm of Messrs. R. Dixon and Co., of 
Middlesbrough, one of the geo bo in the trade, have 
given notice of a 74 per cent. reduction in wages, to take 
effect after the New Year holidays, The men are opposed 
to a further reduction, and contend that they have had 
17$ per cent. taken off their wages this year. 


A Bi Gasholder.—It is atated that Messrs. Ashmore 
and While, of Stuckton, have entered into a contract to 
supply one of the metropolitan fa companies with the 
sanyo gasholder in the world. The holder is to be 140 ft. 
high, and is to havo a capacity of 8,000,000 cubic feet. 


The Coal and Coke Trades.—There is a ateady demand 
for all kinds of fuel, and prices are unaltered, 
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NOTES FROM THE NORTH. 
C:LASGOoWw, Wednesday. 

Glasgow Pig-Iron Market.—The pie iro warrant market 
was flat on Thursday, and prices fell 24d. per ton, Trans- 
actions took place during the forenvon at 424. 114d. down 
to 428, 10d. cash, also at 48u. ld. and 4s, one month; 
and at the close of the market there were sellers at 
42s. 10d. cash and 438, one month, with buyers at 4d. 
lower per ton. In the afternoon business was transacted 
at 424, 104. down to 42s, 8d. cash, the market closing with 
buyers at 424. 8d. cash and 426, Y4d. one month, and 
sellers auking $d. more por ton. Friday's market was 
likewise flat, and iron further recedad in price 1d. per ton, 
the decline over the week being being 84d, per ton. Dur- 
ing the forenoon there were transactions at 42s, 9d. and 
42, i cash, and the closing quotations were sellers at 
428, ‘id, cash and 42s, 104d. one month, with buyers at 4d. 
per ton Jower, In the afternoon tho closing rates were 
wellera at 428, 74d. cash, and buyers offering 4d. per ton 
ton under. Flatness was aluo the rule in Monday's 
inarket. 
42u, Gd. down to 425. 44d. cash, also at 42s. 6d., 
42a. 7d. and 42s. 6d. one month, with sellers at the close 
at 42s, 44d. cash and 42s, Od, one month, and buyers 4d. 
lower per ton. Down to 428, 4d, cash was accepted in the 
afternvon, and at the close buyers were offering 428. 44d. 
cash, with sellers asking 4d. per ton higher. Yoaterday’s 
market was firmer, and thore was a recovery of the 24d. 
lost on the previous day. In tho morning business was 
done at 42s. Sd. up tu 42s. 64d. cash, also at 425, 7d. up to 
423, 8d. one month, and buyers at the cluze were offering 
428, Od. cash and 42 74d. one month, with sellers near, 
The quotations in the afternoon ranged from 42s, bd. tu 
42s. 74d. cash, and from 428, 8d, to 424. 9d. ono month, 
the close being sellors at the top quotations, with buyers 
at 42s, 7d, cash. Thore wero transactions this forenoon 
at 42s, 7d. down to 42x, 24d. cash, ond at 42s. 84d. down 
to 42, Sd. one month, the close being sellers at 42s, Sd. 
cash and 42s, 5d. one month, with buyers offering 4d. per 
ton under. In the afternoon transactions were reported 
at 428, 2d. to 428, 3d. cash, and at 42s. iia, one 
month, and subsequently eellers were asking the top 
quotations, with ie had at 4d. per ton lower. The 
market remains in the same unsettled position that has 
formerly been roported, owing to the suspicious 
feelings which still hold possession of the minds of so 
operators, In consequence of the extreme 


oversell, but the stock of warrants is so firmly held that 
this is done with the utmost caution, (iuneral trade con- 
tinues to be oxtromely dull; indeed it appears to be 
rather worse than it has been at any former stage of the 
present crisis, and at the moment therc is no immediate 
heal of any improvement. Shipping iron is very flat. 

ome decided reductions have been made in prices, which 
it is hoped will encourage buyers, The number of blast 
furnaces in actual operation romaing at 93, as lart week. 
A year ago there were 103 blowing. Laat week's eo 
ments of pigiron were abnormally low, amounting only 
to 4722 tons, ax compared with 6540 tons in the precouing 
week, and 8274 tuns in the corresponding week of last 

ear. The largest amounts were 800 tons to the United 

tates, 1085 tons to Italy, and 530 tons to Holland, 
None was despatched to Russia, Canada, India, China 
or Japan. The etook of pig iron in Messrs, Conna 
and Co.’s public warrant stores stood yesterday afternoon 
at 579,493 tons, as compared with 579,660 tons yesterday 
week, showing a decrease of 176 tons over the week, 


Great Drop in the Price of Special Brands of Piy Tron. 
—Some anxiety was occasioned in Glasgow iron circles 
lant Thursday afternoon, by an announcement that a re- 
duction of 2a. 6d. per ton was to made by Measra 
Baird and Co., of Gartsherrie, on the price of their No, 1 
and No, 3 brands of pig iron—viz., to 52s, 6d, and 47s, Gd. 

























Business was reported in the forenoon at! M 
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reapectively per ton, Such a serious reduction, and at a 
time when the price of pig iron is ssid to be below pay- 
ing point, indicates something more than rivalry for 
orders, For some time past the complaint has been that 
there is an over production of iron, considering the heavy 
stocks—something like nine months’ consumption. At: 
tempts have been made to vet a general reduction in the 
number of furnaces in blast, but these have failed, and 
although most of the ironmasters have an understood 
arrangement as to their production, others have been 
acting independently, and stocks have had a compara- 
Srey ee reduction. What the result of thin rtep 
on’ the part of the (lartsherrie firm may be it is difficult 
tosay. It has been announced that one of the amallor 
iron works will be stopped, and it is feared that others 
will be forced oither to stop altogethor, or to blow out 
some of their furnaces, he Coltness Iron Company 
have followed the example sot by Messrs. Baird and Co., 
by lowering their prices 2s, per ton. 


Trade on the Clyde.—No further progress has bean made 
towards a satisfactory solution of the wages difficulty 
between Mr. Pearce and the ironworkers in Fairtield 
ee RY ba Yard, partly on account of the fact, it is 
said, of Mr. Pearce never having returned from London, 
where he is undorstood to be looking after Admiralty 
orders, Tvarge bodies of workmen have been paid off 
lately from that and some other yards, but at Mosars, 
Caird and Co.'s yard, Greenock, a number of workmen 
have been put on full time laying the kuel and setting the 
frames of a new [000-ton steel steamer for the Pouinsular 
and Oriental Steam Navigation Company. Mesarn. 
Russell and Co., Port-Glasgow and Greenock, are about to 
make a reduction of 6d. per 100 rivats on the hull of a naw 
vessel which is to be laid down, It is yet tu be sean how 
the proposed reduction will be taken by the workmen. 
Messrs, DL). and W. Honderson and Co., Meadowside 
Shipyard, Partick, have just concluded an order to build 
a splendid steam yacht for Mr. N. 3B. Stewart, of 
Wemyss Bay. She is to be a vessel of 800 tons, 215 ft. 
long by 28 ft. broad and 19 ft. deop. 


Inatitution of Engineera and Shipbuilders in Scotland. — 
A moeting of the graduates’ section of this Institution was 
held last night, when Mr. Ebenezer Hall Brown, of Fair- 
field Mngine Works, read a paper on ‘ Radial Valve 
(sear,” in the course of which he vigorously criticised 
Joy’s snd Morton's gears, and made a number of valuable 
suggestions ax to tho mode of setting valve gear in 
marine engines, An interesting discusmon was excited 
by the paper, one of the speakers, Mi. Hugh Read, of 

yde Park Locomotive Works, giving » numbor of 
xtatiaticn ax to the use of Joy's gear in locomotive engines 
made at those works for South Africa, and tor a well 
known Hnglishline of railway, 


Glasgow Engineers Association, — The fifth meoting 
of this ussociation was held in their reome, Pothwell- 
stroot, on the 27th ult. The President occured the chair, 

r William MacGlashan, Edinburgh, roud a paper 
upon The Principles of Measurement und the Thebry 
ot Errors,” Considering tirst the nature of incasvrement 
he proceeded to disenas the various units in common Use 
togethor with the application of these to aciantific re. 
search + ho then tuuched upon the theory of errors, show - 
ing ite use in finding a close approximation to a true result 
from a number of diftering vblservations, Ineidentally 
he referred to the metric system, commenting on its ad- 
vantages as compared with the system in common use. 
A short discussion followed, in the course of which atten- 
tion was drawn to the fact that while the English law 
permitted the use of themetric system no standards were 
provided by the authorities, 
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THE Unirep SratKes NAVY.— We loarn from Washington 
that the United States Navy Department is pushing on the 
construction of steel guns for new cruisers. The material 
of which these guns is made is furnished by the Midvale 
Steel Worka, of Philadelphia, for Sin. and 6 in. talibres, 
while that for larger calibres 1s imported from England, 
there being no hammers of sullicient power in the United 
States to forge ingots of steel of sufficient size for such 
heavy gun, 





CANADIAN Pactric Raiway,-—The Canadjan Pacific 
Railway Company has undertaken another great entor- 
priv, Mr, G, Stephen, the president, has left for London, 
to establish uo steamship vine between the terminus on the 
mainland of British Columbia and Yokohama, Japan, 
and Hong Kong, China. Fiom calculations made by 
exports the directors will guarantee to lay down goods 
shipped in Hong Kong and Yokohama at Liverpool, ten 
days in advance of the Suez route. A short railway line 
to the Atlantic coast, now in progress, is part of the 
schome, Mr, Stephon, while in 'ondon, will endeavour 
alsu to raise capital to build branch lines in Montana and 
tle s orth: Weat Territory, to connect with the Canadian 

neitic. 





SiLVERTON, —The silver minos in the district o Silverton, 
New South Wales, have now attracted a population of 
upwards of 3000 persons. Mr, C, 8, Wilkinson, a geolo- 
gical surveyor attached to the New South Wales Depart- 
ment of Mines, reportid to the Colonial Government on 
July 1ith in the following terms: ‘I have cxamined 
forty distinct silver-bearing vis, vary ine in thickness up 
to 6 ft., but seldom more than 1 ft., and ranging in 
length from a few fect te 60 yards, taken collectively. 
A considerable quantity of rich ore will be rawed from 
these veins, but some will probably not pay when the 
easily worked portions near the surface hav been taken 
out. Lhave also seon the lodes at the Pinnacles and 
Broken Hill. They are argentiferous lead lodes of large 
extent and permanent.” 


NORTHERN STATE RAILWAY. 
MR. F. L. O'CALLAGHAN, ENGINEEB-IN-CHIEF. 
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Nhe Publisher desires to draw the attention of Manwacturers 
and Purchasere to the advantayea ofered by the INFORMATION 
AND Inquiry Room established at the offices of this Journal, In 
this room are kept for the benasit of visitors, nles of the principal 
English and foreign technical journals, and the circulars and 
catalogues of the leadiny manufacturers in the Engineering Trades, 
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and circulars, which will be indexed 
an attendant, coat 
NOTICES OF MEETINGS. 

Tare Inesrirvrion or Civin Enuinegens.—Ordinary miecting, 
Tuesday, December 10th, at 8 p.m, Papers to be further discussed : 
“The Working of Tramwaya by Steam,” by the Hon. R. C. Par- 
sons, B.A., B.O.E., M. Inst. C.K. “The Sydney Steam Tramways,” 
by W. Shollshear, Assoc, M. Inet, C.E.-—-Studente’ movting, Friday, 
December 10th, at 7.80 p.m. Paper to be read and diaquased ; 
“The Difference in Design of British and Foreign Locomotive 
Engines,” by F. H. Hobblethwaite, Stud. Inst. Ch. Mr, Woods, 
Maimber of Cauncll, in the chair. 

RovaL MrreonoLoaivaL Socimry.—Wednesday, the 17th Inst,, at 
7 pm, at 25, Great George-street, Westininater, tho following 

pers will be read: ‘Qn the Reduction of Température Means 
from Short Sorics of Observations to the Equivalents of Longor 
Perioda,” by Dr, R. Julius Hann, Hon. Mem. BR. Mot. Sor, “The 
Diversity of Scales for Kegiatering tho Force of Wind,” by Charles 
Harding, F.R. Met. Soc.‘ Report on the Phenological Observa- 
tions for 1884," by the Rov. T, A. Preston, M.A., F.K, Met, Soc, 
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THE ADMIRALTY PROPOSALS. 
SuFFICIENT time has now elapsed since the an- 
nouncement of the Government proposals for in- 
creasing the strength of the Navy, to enable a calm 
judgment to be arrived at respecting their nature, 
e early impressions formed upon hearing them, 


which are reflected in our article of last week, are 
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confirmed by more mature consideration. 
programme laid down is quite insufficient for the 

of the country ; while the manner in which 
it is proposed to be carried out is inexcusably dila- 
tory and inefficient. Five years is the most san- 
guine estimate that can be formed by the Govern- 
ment of the time that will be occupied in carrying 
out their present i Soca But judging from the 
slowness with which they are to be carried into 
offect, even this unnecessary length of time will 
propenty be exceeded. The chief aim of the 


overnment seems tv be to proceed slowly in the 
mattor. 


_ Lord Northbrook and Sir Thomas Braasey stated 
in Parliament that, besides proceeding with the or- 
dinary work of the Navy at the current rate of pro- 


greas, the following additional vessels will bo put in 
hand, Four armoured battlo-ships, five armoured 


cruisers, two torpedo rams of the Polyphemus 


class, ton unarmoured auxiliary cruisera of the 
second-class, and thirty seagoing torpedo boats. 
Three of the unarmoured battle-ships, the vessels 
which are most urgently required, are, however, 
still ia nubibus, os far as design is concerned. Lord 
Northbrook says, in describing one of the armoured 
ships which is to be laid down, ‘* With regard to 
the particular design of the other three armiour- 
clad ships it is proposed tv construct, I cannot 
now give any further information, 
Admiralty have had sovoral designs before them, 
and it is a matter of considerable difficulty to decide 
upon them, and thore is no reason, at the present 
time, to como to any conclusion as to the particular 
claas of ship.” 


Tho Board of 


Wo thus see that the Admiralty are not only 


unprepared to go forward rapidly with the con- 
struction of the most powerful of the shipa which 
are included in their programme, but the Firat 
Lord does not oven consider that there ia any 
reagon, at tho present time, to come to any con- 
clusion about them. 
Admiralty appears to be conceived in this spirit, for 
none of the vessels are to be commenced till the 
next financial year; and the smaller and simpler 
ones, Which might be rapidly completed, are to be 


The whole of the policy of the 


built at the rate of only a few per annum, 
One of the most striking features in the speeches 


delivered by Lord Northbrook and Sir Thomas 
Brassey in Parliament, is the complacency which is 
exhibited by the Admiralty respecting tho delays 
which have taken place in the past construction of 
Warships, and the presont slow and uusatisfactory 
rate of progress. 


to maintain that, during the last four 
construction of aruiuur-pleesu sips mae 


| ata vate as rapid as 
economical construction of such ships... . Wo 
have supplied money enough to build these ships 
as economically and rapidly as possible.” Sir 
Thomas Lrassey goes farther, and tries to prove, 
with tho aid of carefully arranged figures, that the 
Admiralty have performed marvellous foata in 
rapidity of production. 

miralty have achieved 
results in rapidity of construction, and in the 
number of ships which can be built for # given 
sum of money,” 
Admiralty officials are welcome to all the satisfac- 
tion they may derive out of such stereotyped and 
meaningless utturancos as these. 
only for results, and, whatever may bo said, they 


Lord Northbrook is “ prepared 
OuTA, 


ossible, consistently with the 


He thinks that the Ad- 
‘larvely advantageous 


Sir Thomas Brassey and the 


The public care 


will look beyond mere words, and form their judg- 
ment upon what is PN done to increase the 
effective strength of the Navy. No one can take 
exception to Sir Thomas Brasscy’s language ; but, 
unfortunately, it has never been translated into 
tangible practical results. 

It was at first supposed that the whole of the 
ships intended to bo built by the Government, in- 
cluding the four armourclads, were to cost 
3,100,000/., exclusive of armament, This sum, 
however, is found upon examination to provide for 
one ironclad only ; and it is not too much tu say 
that the return to be obtained as the result of all 
this expenditure will be inadequate and unsatisfac- 
tory. w have frequently called attention to the 
fact that it is not additional expenditure only that 
is required for the purposes of the Navy, but u more 
economical and businesslike oxpendituro than now 
provails. If the Admiralty constructors do not see 
their way to reduce the cost of conatruction of the 
new vessels, We recommend them tu apply to private 
shipbuilders for advice in the matter. This is « ques- 
tion that urgently requires dealing with, and that 
shoor necessity will force the Adiniralty to deal with 


The very long, A further sum of 1,600,0001. is 
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allowed for in the estimates for the armaments for 
these ships. 

We do not see any allowance made for the cost 
of the three remaining ironclads, the designs of 
which are not yet decided upon; but we suppose 
that, at the present extravagant rate of expenditure, 
pe cannot be put down at less than 750,000I. 
each. This will add 2,250,0001. to the abdve 
figures, making the total coat of tho vessols de- 
scribed by Lord Northbrook and Sir Thomas 
Brassey, including the four armourclads, 6,350,000/. , 
without armament, 

Lord Northbrook does not promise that the four 
ironclads will be laid duwn beforo the beginning, 
or even before the end, of next financial year, The 
one which is decided upon, is apparently to be 
similar to the Benbow. i 
armour, with ao battery protected by 3in. steel. 
Her apeed is to be 164 knots; and the armament 
will consist of two 110-ton guns in a turret, one 
18-ton rear-firing gun, and twelve Gin, guns in a 
battory. The turret will havo the same armoury 
upon it as the belt; but there will only be one 
turret, as in the Conqueror. Sir Thomas Brassey 
anys that the whole thirteon guns outside the 
turret will be protected ‘ with armour, proof not 
only against all inschine guns, but also againat the 
new six-pounder shell guns.” This veasel is to bo 
laid down at Chatham early next year ; which, we 
presume, means in about six months’ {me OF the 
other three, it is not clearly atnted Whether Uv... 
two aro to be built by contract, but it appears that 
at least one will bo. This, howevor, judging 
by Lord Northbrook’s reference to the incom- 
pletencas of the design, is a question for the 
distant future. 

The next item of importance in the Covern- 
ment programine is the construction of five belted 
cruisers, Of animproved Mersey class. Tho Mer- 
sey class consists of four ships, fitted with protected 
decks of Sin, stecl, which aro inclined at the sides, 
and also with water-line belts of Gin. ateol. The 
how cruisers are not tv have inclined decks, but 
wre to be fitted with armour belts of 10 in. steel 
for tho protection of their vital parta. Lord North- 
brook states that the water-lincs of these ships will 
be protected by steel, armour from end to end. 
They are each to bo Af about 6000 tous displace- 
mont, and are to cagry about 1000 tons weight of 
armour. They wil bo armed with torpedoes, 
and alao be fitted fay ramming. Some of the guns 
will be fired from 1 protegtod bauiy afd tWlvo 
eon guns, with numerous machine guns, The 
speed will be 17 knots, and the coal supply sutli- 
cient for 2000 knots ateaming at full avieed: and for 
8000 knots stoaming at w reduced cruising speed 
of J0 knots. Lord Northbrook thinks that these 
vessela will be able to contend with the inferior 
ironclads of other nations. Sir Thomas Brassey 
gays, in describing one of thom, ‘‘She is, there- 
fore, in ono senso an ironclad, her water-line 
being protected by side armour or a belt deck from 
end tu end. She is also an ironclad in the senac 
that her directing house for the sholtor of the 
ateering-wheel and directing instruments is strongly 
armoured, From this house the under-water 
brvadside torpedoos and the puns can be fired. and 
she can be directed us a ram. In another sense she 
is not armoured, because her guns’ crews will have 
no armour protection. Thoy will be protected only 
by shields against the fire of the lighter machine 
guns.” Three of those vessels are tu be built by 
contraci, and two in the duckyards. 

The next item is two torpedo rams of the Poly- 
phomua class. Those vessels will be of about 
3000 tons displacoment, and rather longer and 
widor than, but otherwise identicn! with, the Poly- 
phemus in under-water arrangements, except that 
there will be no torpedo discharge through the 
ram itself. They will also be made moro hahbit- 
able than that vessel, by being continued up above 
the convex armoured deck in the same form as 
ordinary ships. The deck will be protected with 
3in. armour. Those vesacla aro to have but amall 
gunarmament, Their estimated spoed is 174 knots ; 
and the coal supply is to be equal to 1600 knota 
at full speed, and (400 knots at a speed of 10 
knots. The two vessels of the Polyphemus class 
are to be built by contract. 

The Admiralty also intend to lay down ten 
turpedo cruisers of the Scout type. These will be 
almost identical with two vessela which are now 
building, but will differ from them in having the 


She is to have 18 in. 
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gun armamont more fully devolo 
armament reduced, They will 





Ck tae ed 


and the torpedo 
armed with six 


4-ton guns, and are intended to act as cruisers in| of as nearly the same type as 


time of peace, and as fast torpedo auxiliaries in 
time of war. 
estimated speed is 16 knots; the coal supply being 
sufficient for 1650 knots ateaming ut full speed, and 
7000 knots at a speed of 10 knots, Nine of these 
vessels are to be built by contract, and one in the 
dockyards. 

The last item in the programme relates to thirty 
first-class torpedo boats. But the progress con- 
templated with these is very slow, as only ten are 
intended to be commenced during the next financial 
year, The whole programme, therefore, includes 
four ironclads of the first-class, five belted cruisers, 
two armoured torpedo rams, ten small torpedo 
cruisera, and thirty first-class torpedo boats. Those 
which are to be built by contract are two ironclads, 
threo belted cruisers, two torpedo rams, nine vessels 
of the Scout class, and thirty first-class torpedo 
boats. The remaining vessels will bo laid down in 
the dockyards. Tho cost of three of the ironclads 
doos not appear to be included, however, in the 
aum of 3,100,000/. which has been laid before 
Parliament. 

There are several statoments contained in the 
ministerial proposals which are difficult to under- 
atand, For instance, Sir Thomas Brassey states 
that, if the present proposals are carried out, 
the annual production of armourclads will be in- 
creased by 2000 tons, or, a total of 14,000 tons of 
displacement will be produced each year instead of 
12,000. This is difticult to reconcile with the state- 
ment that four ironclads of at least 10,000 tons each 
are to be built within tive years, because this would 
constitute an increase of 8000 tons per annum. It 
aurely cannot be intended after what has been said 
about four ironclads to build only one. TE so, 
Sir Thoinas Brassey's estimate of the increase of 
tonnage per annum, would be correct; and it is 
somewhat ominous to note that only one iron- 
clad is provided for in the amount named of 
$,100,000/. Both Lord Northbrook and Sir Thomas 
Brassey, howover, state most emphatically that four 
additional ironelads are intended to be laid down, 
and although these are not provided for in the pre- 
sent eatimate of cost, and are alxo not included in 
Sir Thomas Hraassey’a estimate of the increase of 
tonnage per annuum, it surely cannot be possible 
that four additional ironclada are not intended to 
be built. 


Laed Nortibrouk stated in bis speech that no one 
at the Admiralty has ever AUR ct auy- dielikeen mf 


discussion of subjecta connected with the Navy ; and 
that no member of the Board of Admiralty has yet 
been able to enter into the present discussion. It is 
difficult to see what object would be served by the 
Admiralty expressing dislike of public discussion ; 
while Lord Northbrook’s statement that no member 
of the Bourd of Admiralty has entered into the 
present discussion is not in accordance with the 
facts. Sir Thomas Brassey has, upon more than one 
oceaxion, diacuased at considerable length questions 
whia@i have been raised by Lord Henry Lennox, 
and other Admiralty critica. Lord Northbrook 
states that the principles which have guided the 
wlicy of the present Government, have been four 
in number, viz., firat, to decline to Jay down ships 
of gigantic sizo, merely because othor nations 
have done it; second, to take money enough 
‘to preas forward as quickly as possible the ships 
we have begun to construct,” ith regard to this 
second principle of policy we do “not now question 
Lord Northbrook’s atatement that money enough 
muy have been taken for the purpose ; but it has 
been proved over and over again that, however this 
may be, the ships have not been pressed forward, 
but have lingored on for many years in tho 
dockyard hands without being completed. The 
present backward state of the Navy is largely 
due to the circumstance that construction has 
not progressed at a rate as rapid as possible 
conaiatently with economical production, as Lord 
Northbrook saya it has; and that, whatever ob- 
jecta may have been aimed at, economical and 
rapid construction has certainly not even been 
approached to, much leas accomplished. We 
are at one with Lord Carnarvon in not being 
able to see the advantage, either as regards ctti- 
ciency or as regards economy, in keeping a ship 
nine years in building and then, when she is 
completed, finding out by some means or other that 
she would not work as was expected, 

The third principle of policy put forward by Lord 


ENGINEERING. 


Northbrook is that the Admiralty have not multi- 
plied types of ships, but have built all their ships 
ible. Fourthly, 
eapecial attention has been paid to speed—that is 


They will be jury-rigged, and their | to say, the speed of the agit down has been, 
a 


on an average, 16 knots. ether it be true or 
not that the Admiralty have not multiplied types 
of ships, there is certainly grave doubt as to the 
efficiency of the type which has been selected. The 
type which has been followed by the Admiralty 
isone which Mr. Barnaby has made peculiarly his 
own, and which there has always been much discus- 
sion about. During the year 1877 we Pere many 
articlesrespecting the qualities of H.M.S. Inflexible, 
which was the first ship of this class ; and attention 
has again been called to the matter by Sir Edward 
Reed in his recent paper at the United Service 
Institution. We have alao read with considerable 
interest a letter in the 7'imes of the 2nd inat., 
signed by a ‘‘Captain, R.N.,” again raising the 
question which was so warmly diacussed seven 
years avo. He says that captains of Her Majesty's 
ships are told that the armoured citadela of these 
ships contain a sufficient amount of floating power 
and stability to keep them afloat after the ends 
above the armoured deck have been riddled with 
shot. He adds, ‘' Now this is exactly what a great 
many of ua do not believe, and what we should like 
to see actually tried before we are asked to take 
these ships into action.” 

We have never been able to understand the 
apathy of naval officers, and of others interested in 
the efficiency of Her Majeaty’s ships in this matter. 
It ia a fact well known to many of the captains of 
these ships—that ia, it is one they ought to be aware 
of—that many of the so-called armoured shipa may 
have their sea-going qualities seriously compromised, 
or even destroyed, without the armour-plating 
being pierved. The penetration of the unarmoured 
ends of citadel ships, would firat cause the speed 
and manvsuvring qualities to become reduced ; and, 
as the thinly plated ends become mure and more 
injured, the sea-going qualities of the vessels 
would gradually disappear, and sume of them 
might even be sunk, without ony penetration 
of the armour-plating. This fact was directly 
admitted by the Admiralty Committee upon H.M.S. 
Inflexible ; and that Committee recommended that 
no more ships of the class should be built. Ships of 
the [same nee have, however, since been built, 
notwithstanding the recommendation of this Com- 
initteo ; and some of these ships are even said to be 
worse off than the Infloxible, aa far as armoured 


atability isconcerned, If the captains of these ships 
have any doubt upon the puint, or entertain a falae 


sense of security respecting them, they should insist 
upon the facts being clearly laid before them. 
Armour-plating muy, or may not, be invulnerable, 
But common sense teaches that such protection as 
it affords should be fully utilised whero it is applied ; 
and that it is folly to go to the expense of build. 
ing a large armour-plated ship, and, after all, to 
leave her open to the riak of being destroyed with- 
out the armour being oven penetrated. 

The Admiralty programme falls considerably 
short of that laid before the United Service Insti- 
tution by Sir Edward Reed, although the latter 
was considered, by noarly all naval authorities, to 
be itself too moderate and inadequate for the 
requirements of the service. Sir Edward Reed’s 
programme included ‘‘five additional armoured 
ships of the first class, five extremely fast armoured 
cruisers, eight extremely fast unarmoured cruisers, 
fifteon extremely fast auxiliaries to armoured ships, 
and fifty torpedo boats of the first class.” This 
programine was to be carried out in three years, at 
a total expenditure of 6,355,000/, One striking dif- 
ference betweon this and the Admiralty programme 
is that Sir Edward Reed recommends immediate 
and rapid progress, whereas the Admiralty adhere 
to their old policy of procrastination and delay. Sir 
Edward Reed puinted out that it is erruneous to 
compare partially armoured shipa, such as those 
which are building for our own Navy, with the com- 
pletely armoured ships of other navies; and that 
the unarinoured parts of our ships, whatever their 
value may be, cannot be regarded us armoured 
tonnage. This appears to be quite a sound argu- 
ment, although it may be pushed too far, because 
these thinly plated onds, which may bo pierced by 
light guns, and when thus penetrated may prevent 
a vessel from being driven at high speed, certainly 
cannot rank in value with armoured ends, which 
would remain uninjured, except against attacks 
from the very heaviest artillery, 
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Sir Hdward Reed. took objection to Mir ‘Thomas 
Brassey's comparisons between the armoursiad 
arated of pene and hinge, on = and that 

ir Thomas Brassey included in it, all ships posses. 
sing armour of 9 in. thickness and upwards. The 
comparison which Sir Edward Reed puts forward 
against this, is one between ships builtand buildi 
in this country and in France, with 16 in. armour an 
upwards. He showed that England has only eleven 
ships of this class against fourteen p by 
France. The total displacement of these eleven 
English ships, including the part of their tonnage 
without the protection of side armour, is 105,030 
tons, against 126,288 tons of the French. If the 
unarmoured ends be deducted, the total armoured 
displacement of the eleven English ships only 
amounts to 51,570 tons. Sir Edward Reed says 
that, ‘‘If any one should be so infatuated as to 
reckon the total tonnage of our ships (although the 
half of itis wholly without side armour), the excess 
in favour of the French would be still 21,000 tons, 
or more than two first-class armoured ships,” 

Sir Edward Reed called attention to two points 
which have been discussed over and over again. 
One is that protected decks must be covered 
with plates of at least 2$ in. to 3 in. in thickness, 
in order to resiat artillery fire; and the other is that 
it is a delusion to regard the supposed protection 
which the coal supply gives as a valuable component 
clement of an unarmoured vessel’s defence. He 
says it ia ‘a cruel farce to tell the sailor to look for 
a part of his permanent defence to that which was 

ut on board expressly to be consumed.” Sir 
illiam Armstrong, in writing to the Times of the 
4th inst., refers to the proper thickness for the 
protective under-deck as being a ‘‘ very minor 
question.” He only observes that ‘‘ different thick- 
nesses of protective deck will auit different classes 
of unarmoured vessels.” We cannot attach any pre- 
cise meaning to this statement, particularly in view 
of the fact that the Esmeralda, whioh Sir William 
Armstrong recently described as an iia oepenaed 
superior vessel,” and one which ‘‘ would be very 
difficult to sink or disable, even if opposed to an 
ironclad,” has her deck covered with plates of only 
1 in, thick. Mr, Whito, one of Sir W. Arm- 
strong’s officials, stated at the United Service In- 
stitution, that the builders of the Esmeralda did 
not louk upon her aa a perfect fighting ship, and 
that she was only perfect up to a certain point. He 
said that they are now building more efticient shipa 
with 3 in. steel) decks, This statement compares 
strangely with Sir W. Armatrong’s own eulogium, 
pronounced only a few weeks ago, upon the incom- 
parably superior fighting qualities of the Esmeralda. 

There was a remarkable unanimity of opinion 
expressed at the United Service Institution, upon 
the necessity of largely increasing the strength of 
the Navy, and of even oxceeding the programme 
which Sir Edward Reed laid down. Naval officers 
and politicians vied with each othor in expressing 
approval of the recommendations, so far as they 
went. Mr. C, Norwoud, M.P., who was one of the 
members of Lord Ravensworth’s Committea, ac- 
knowledged the great dissatisfaction which has 
arisen on all sides, owing to delay in the completion 
of vessels in the royal dockyards. He says that the 
Committee came to the conclusion that the large 
mercantile ship constructors were able to construct 
war vessels, and that the royal duckyards should 
erpecially maintain within them the means for repairs. 
Everything points to the advantage of enlarging the 
area of war-ship production by aa a as many 
private shipbuilders as possible init. Itis admitted 
upon all sides that the quality of the ships built by 
private contract is us good, and cheaper, than those 
built in the royal dockyards ; while it is possible to 
still farther diminish their cost by means of sim- 
pler and improved methods of construction, Ships 
built by contract are far more costly than they need 
be, and builders are frequently put to losses which 
ought not to occur, merely because of the defects in 
the present system of constructing war-ships. Our 
correspondent ‘‘ Navis” called attention week 
to Mr. Barnaby's evédence upon this point, 
before Lord Ravensworth's Committee. He points 
out that Mr. Barnaby playfully said that a Govern- 
ment contract for building ships ‘of war, almost 
always, he believes, results in loss; and that ‘‘ we 

et the ships, and the builder has to accept the 
ops,” which he often has tu do. The chief persons 
to blame for this are the constructors themselves 
and the principal cause of it may perhaps be found 
in the evidence of Mr, Barnes, the surveyor of dock- 
yards. Mr, Barnes said, in reply to question 
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508, ‘Our specifications are not meagre, to say the 
least of it; and I think if you were to put in heii 
all the minute details which the overseer only has 
power over—he has no power over anything but 
mere pagent by would agers at the specifica- 
tion, far oontmctors woul rightened.” This 
appesti ‘to iniply that details are purposely omitted 
from the Admiralty Cifications in order that 
contractors may not be frightened into putting on a 
rice that will pay for the cost of the work. Hence 
e natural result, which was playfully hinted at by 
. Barnaby, often follows, viz., that contracts 
It in loss to the builder. It appears to he 
ng of the chief duties of an overseor, tu exercise 
his official arts, so as to circumvent the builder, and 
secure the introduction of all those details into a 
ship, which the constructors refrain from putting in 
& specification for fear of frightening the con- 
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RECENT RAILWAY ACCIDENTS. 


ANOTHER latch of inspectors’ ropcrta to the 
Board of Trade has recently been issued, und os 
they are of a character which is becoming more 
common, it will not be out of place to draw atten- 
tion to a few points in oonnection with them, 
Taking the four accidents reported on, the first 
thing which strikes us is the sudden, unlooked-for 
emergency to be met in each case, and next, in 
three out of four cases the inadequate means pro- 
vided for coping with this emergency, while at the 
same time, in one cage, the advantages of having 
the best safeguard are clearly shown, Qn the 1Jth 
October, a Metropolitan Inner Circle train, while 
standing at Queen’s-road, Bayswater Station, was 
run into by another train which had been impro- 
perly allowed to leave Notting-hill Gate Station, 
und eighteon gen in the standing train were 
injured, as well as all the vehicles boing damaged. 
In the first instance this collision was certainly due 
to the signalman at Notting-hill Gate, who owns to 
forgetting himself and to having taken off his sig- 
nula, and sent on the second train before receiving 

ermiasion from the section in advance. The 

oard of Trade Inspector also finds, however, that 
the driver and fireman of this train probably missed 
seeing the distunt signal from (Queen's - road, 
which he believes was at danger, and further, 
that as there were 108 yards in which to stop, 
after emerging from the tunnel, ‘‘it would ap- 
pear that the application of the vacuum brake was 
not so prompt as it might have been, or the collision 
would have been altogether avoided, or ita forco 
at any rate reduced considerably below what it 
actually appears tou have been, since the 7.35 train 
was driven forward about two carriage-lengths.”’ 
We have here an emergency of a very unexpected 
character, due primarily to the fault of a signal- 
man, and resulting in an accident either from the 
failure of a driver to apply the vacuum brake 
promptly or from that brake not acting so efficiently 
as it should have done. Tho caso was, in fact, one 
of many in which the degree of efliciency of the 
brake was of great importance, 

On the lst of November a train entering Contral 
Station, Sunderland, came into collision with 
another train which was being shunted. T'wenty- 
eight passengers were injured, The inspector finds 
that thisemergency, like that inthe previous case, was 
caused by an uct of momontary forgetfulness on the 

art of a signalman who had served in that capacity 
for 114 years, five of which had been passed in his 
pee post, (ieneral Hutchinson says, ‘‘The 

rake power made use of on each train was no daubt 
of great value in mitigating the force of the collision, 
aid had the engine and tender, as well as the car- 
riages of the empty market train, been fitted with 
the Westinghouse brake, it is possible that the 
collision might have been altogether avoided.” 

On the 30th of October there vecurred a more ro- 
markable case of a run off and subsequent collision, 
near the North Pole Junction of the Weat London 
Railway, nearly a mile aouth of Willesden Station. 
The 6.30 r.m, up passenger train from Willesden 
to Addison-road, immediately after it quitted the 
platform at Willesden passed on to the down line, 
or wrong road,*owing to pair of points of a crossover 
road not having been propery aot for the up line, 
and the train continued to run on the wrong line to 
North Pole Junction until it reached a pair of 
catch points at the foot of a steep incline of lin 
60; these points being contrived to intercept any 
vehicles which might break away from a down train 
and run back, The trnin entered the catch siding 
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and ran forward until it came to the further end, 
when after carrying away the stop-blocka the engine 
ran down the embankment, and the carriages turn- 
ing over fouled the down line which they had just 
left, as a down passenger train for Willesden was 
approaching from the opposite direction, thus caus- 
ing @ collision and injury to sixteen people. As in 
the cases already mentioned, this accident and colli- 
sion were caused in the first instance by the signal- 
man, and also by neglect on the part of the driver 
and fireman in not finding out that they were 
running on the wrong line. As Colonel Yolland 
saya, ‘‘The catch siding had been put in for 
a very different purpose, but it fortunately was 
there on this occasion, or the results might have 
been moat serious.” The meeting of two trains 
running in opposite directions on the same line of 
rails is indeed sufficient to cause fearful disaster. 
Great as the emergency was, however, had both 
trains been equipped with a quick-acting brake in 


the hands of the driver, and which he was in the 


habit of using on all occasions, instead of the | 8" 


Clarke-Webb chain brake only to be used on 
emergency, the results would have beon much leas 
serious. We learn that so svun as the engine took 
the catch points the drive: culled out to the fireman 
‘‘put the brake on,” whereupon ‘the fireman 
turned the hand brake a few times, and then flew 
to the patent brake cord,” while the driver did all 
that remained in his power by opening the whistle ; 
but, he adds, “it was afl over then.” Ag regards 
the down train, very much the same occurred. On 
getting o signal from a hand Jamp, and hearing a 
shout, the driver applied his hand brake while the 
fireman ‘‘ flew across for the patent brake cord oh 
the driver's side, and was still pulling at the cord 
at the time they ran into the coach,” tho speed 
having meanwhile been reduced from 20 tu 10 miles 
per hour. It must be allowed that the circum- 
stances were hardly such as to warrant the wasting 
vf valuable seconds in running about after a brake 
cord, though nothing else was te be done, it appears. 

The next case occurred on the 10th of November 
at Herne Hill South Junction, on the Chatham 
and Dover Railway. A light engine in running 
round its train, overran the intended stopping 
point by sixty yards, and fouled the up main line 
as the passenger train from Bickley was approach- 
ing. A collision with injuries to twelve persons 
resulted, The driver of the light ongine attributes 
his mishap to the fact the rails were rendured 
greasy by tho crushed dead leaves which covered 
them ; gtill no harm would have resulted from the 


emergency thus created, had thero been, t) 
inspector remarka, ‘‘a youd contin wots ‘Brake on 


the Bickley train, and had it been promptly ap- 
lied, it is quite possible the collision might havo 
een altogether avoided.” 

It is to be noted that the whole of these acci- 
dents wore caused in the first instance not by fox 
or snowstorm, broken axles or raila, &c,, but by 
apparently otherwise excelluut servants making 
mistakes in dealing with the usual daily traftic under 
ordinary conditions ; and no doubt this clement of 
human fallibility must always forin a fruitful source 
of accident on railways. 

The moral to be drawn from these four accidents 
is pretty plain. As we have frequently pointed out, 
most of our railway accidents aru now characterised 
by a dreadful suddenness, and the greater tho 
emergency the more imperative it is that the only 
moans of safety should be as quick and responsive 
as the ciroumstances arc sudden. In other words, 
when aignalmen and drivers have blundered, ag in 
each of the cases we have mentioned, nothing but 
an appliance at once certain and jnstantaneous in 
action can be expected to be of any use, and 
abundant experience has repeatedly demonstrated 
the fact that the Westinghouse brake of all 
those in use is not to he excelled in these essen- 
tials of a really competent life-saving appliance. 
The vacuum brake, on the other hand, so lony as 
physical laws remain as they ure, must of necessity 
be alower in action than a pressure brake, and 
consequently even were it as much to be depended 
upon as the latter, it can never give the same 
amount of security. That this brake is not tu be 
trusted, however, we have had numerous illustra- 
tions, and only last woek our columns contained a 
notice of a failure at Nottingham, which resulted 
in the train running a quarter of a mile past the 
station, which was fortunately clear ut the time. 
It is anid that this failure resulted from the main 

ipe on the tender being choked with cither 
ice or water, and there is no doubt that all vacuum 
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brakes are liable to bo affected by those causes, 
particularly at this season of the year. The im- 
mense volumes of moist air which enter the pipes 
and cylinders each time tho brake is applied, 
guickly condenses on the surfaces already covled 
by the rarefaction which has been in progress, and 
both ice and water must result, and considerable 
riska be run in consequence. Should # hard winter 
occur, some valuable experience as to the action of 
the different brakes now in use will no doubt he 
gained ; but let us hope at not too great a cust. 


[ euoaranent aS 


TRON ANI) STEEL PLATES. 

THE change in the production of plates in the 
North of England is now rapidly prugreasing, so 
rapidly that the extent of iron plates made by the 
associated makers will be in the next year materially 
reduced. Asthe extent of that production and its 
variation is not generally known, it may be well 
before referring to the present change, to note tho 
dual and large growth in the plate manufacture 
in the North. The records of the Board of Arbi- 
tration enable us tv do thia; and from these records 
we draw up the following table, whigh shows the 
quantity of iron plates sold by fho associated 
makers in the north-east in the years referred to ; 


Plate Production, 1873—78, 





Years Tons. 
1878 105,508 
1874 as ae 17,272 
187/ ceed FO 
1876 3 V2 374 
1877 214,73 
1878 233 Mid 


It will be seen that whilst there was in the six 
years embraced in the above table a growth in the 
extent of the production it was one that waa vor 
small in comparison with that we shall find in the 
later yeara; and it will be also noticed that in 
the next year the output had fallen back almost to 
that of four years previous, The following Table 
shows the extent of the production of plates in the 
later years : 

Plate Production, 1879-838. 


Years. Tone, 
1874) 174,700 
1880 316,722 
1881 301468 
Lssv 45,216 
1843 440,107 





Tt is noticeable thygt in the year 1880 the produc- 
tion almost doubled that of the previous year, and 
the advance hae een ttegdilx.. safe” ince 
beena change. The figures for 
the whole of the present year cannot, of course, be 
procurable for somo months, but it is certain from 
those which have already been gathered that there 
has been already a falling off, and that it will in 
the future be greater. In the last two months 
reported on, the deliveries of iron plates have been 
in round numbers about 38,000 tonsa. That rate 
of production would give about 288,000 tons, a 
startling declension when the figures are compared 
with those fur the past year. Ln a year the extent 
of the production of iron plates in the North, has 
fallen off from the maximum attained —that of the 
past year-—to less than that of the production of 
four years ago; and it is still further declin- 
ing. At the sume time it ought to be added 
that its proportion to the total production of 
inanufactured iron is greater than it was ten 
years ago, Still the prouuction of iron plates has 
declined so rapidly that it is now rather less than 
half of what it was in the last two months of last 

gar, 

: There has been a partial recompense by the up- 
growth of the steel-plute trade, A year ago steul 
plates were net produced in any large quantity in 
the county of Durham, or in what is misnamed the 
“Qleveland district.” Now, the Consett Iron 
Company is producing them from two Siemens 
furnaces, and is rapidly carrying on works for quad- 
rupling of its plant. At Spennymoor also a new 
steel plaut ia at work. At Exton, the larye firm of 
Bolckow, Vaughan, and Co. have entered into the 
production, and others are producing steel ingots 
which may be rolled into plates. Onthe Tyne, too, 
the two ee of the manufacturing companies 
ure eithor laying down stecl-making plant or have it 
in contemplation; and it is said that im one of 
these cuses—that of the Palmer Shipbuilding Com- 
pany—it is possible that the basic process may be the 
adopted method, though we beliove an exact duci- 
gion is not come to. 
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Tharo aro no reliable statiatios as to the extont of 
the production of steel plutes as yot. 


works are not, wo believe, recogniaod by the Hoard 
of Arbitration, though the rules of the latter might 
raadily embrace the workers both at the steel rail 
and tho ateel-plate mills. Thus the figures we 
have are only those that show how much the work 
is falling away in the iron-plate trade; and we 
only know that in some degree the steel-plate trade 
is growing, but to what extent it countorbalances 
the loas we do not know. 

It would be very desirablo in the interests of the 
tradqof the North, that the same reliable statistics 
as to extent of production and of price that we havo 
had for more than a decade as to manufactured 
iron should be extonded now to that which seoms to 
bo taking its place—imanufactured steel. Ten yoars 
comprised the growth and the beginning of the decay 
of the iron rail tradu; and a decade now seems to 
be witnessing the growth and the commencement 
of the fall of tho iron-plate trade. Tho Board of 
Arbitration has done well in that period in the in- 
terosta of the manufactured iron trade ; and not the 
loust of ita services that it has rondored, are the 
volumes of statistics thatit has from time to time 

iven out—roliable figures as to the price and pro- 

uction of the chief classes of iron made in the 
bounds of its rulo. It is clear now that the iron 
trade in two of the chief of ita branches is sinking 
peat and it would be well if the same organisation 
could be extended now to the industry that is replac- 
ing them ; somecarefully compiled and reliabletigures 
given us for tabulation, comparison, and inatruction 
would have possessed great interest and value. 


THE PHILADELPHIA ELECTRICAL 
EXHIBITION.—No. X. 
By ©. J. H. Woopsvury, Boston, 
Toe Tromson-Hovaton System, 

Tuer are lamp of the Thomson-Houston system 
contains several novolties, among which is the 
regulation of the arc without the use of hydraulic 
regulators or dash-pots. 
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Tho ateo) |apective view of the mechanism of this 
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On the opposite pago are shown a per- 


lamp (Fig. 1) and a diagram (Iig. 2). In 
the latter the lower magnet D, adjusted 
by the variable resiatance 7, is in the 
main circuit, and exerts a constant pull, 
like a long spring ; the upper magnet S is 
in a shunt circuit wound to a standard re- 
sistance. The carbon rod is held by a cam 
clutch at g, which is connected by a serios 
of levers to the swinging yoke C, which 
is an armature for both magnets. The 
connections of the main circuit are clearly 
shown, If the are hecomes too long, the 
magnet § receives an excess of current, 
and attracting its armature C, swings the 
yoke, and through the levers releases the cam ; the 
apring E is introduced into tho series of levers to 
prevent abrupt action of the magnota from boing 
rigidly tranamitted to the carbon rod, and there- 
by serves to insure slow feeding of the carbon. 
At N the carbon rod is scored, so that when the 
upper carbon is nearly consumed, the clutch is 
prevented from holding tho rod, and tho current 
is awitched from the lamp. The goneral proportions 
of the standard lamp are shown by Fig. 3, which 
represents an arc lamp with the sides removed 
from the case containing the feeding mechanism. 
For positions whore the space is limited, lampa 
are made in which the upper carbon is clutched by 
the feeding mechanism; this arrangement saving 
the length of a carbon, or 14 in, in the total height 
of a lamp. 

The Thomson-Houston system has an arrangement 
for using a few incandescence lamps on arc circuits, 
In the method of simply connecting incandescence 
lamps in a multiple series on an arc circuit, if there 
is no method uf compensating for the changes in re- 
sistance whenever a branch cirouit is opened by any 
lamp in a series being switched out or from break- 
ing a carbon, the excess of current diverted through 
the remaining series, injures the life of the lamps, 
or rapidly destroys them; in some instances so 
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Fia, 8. THE THOMSON-HOUSTON STANDARD ARC LAMP. 


rapidly as to dostroy at least ono lamp in each 
series and produce an open circuit. = 
There are several methods of using componsating 
resistances, so that whenever one lamp is awitch 
out an equivalent section of a resistance box ie 
added to the circuit, The first regulating device of 
this nature was operated by a pair of clock move- 
ments, one of which was thrown into operation by 
a solenoid whenever the current varied from a 
certain range. It was inevitable that the clooks 
should be neglected, and the fires which ensued 
from several causes obliged the underwriters to 
forbid its use until safety devices were arranged. 
Professur Thomson and his assistant, Mr. Rice, 
have made a distributor which accomplishes its 
object, without clockwork or apparatus requiring 
personal attention, all such operations being 
produced automatically by the electric ourrent. 
Fig. 4 shows the distributor, which consists of 
an iron case containing a number of resistance coils 
of German silver R, wound upon copper tubes, 
which prevent sparking by inductively taking up 
the extra current formed when lamp switches are 
moved, Below these resistance coils are electro- 
magnets m, whose coils form a portion of the branch 
wire leading to the incandescence lamps. Under the 
case are the knobs which switch the current into the 
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Fig, 1. Mecuanism 


branch wires }, loading to the incandescent lamps. 
One return wire B suftices for the group of lamps. 

The operation of the distributor is as follows: 
The wires of the high tension current for arc lamps 
are attached to the binding pusts L L, and are 
allowed to enter by the switch S at the left of the 
case. The safety switch, in the middle of the coils, 
cluses the circuit which charges the distributor. The 
electro-magnets in series with such lamps as are 
switched in the circuit become charged, and raise 
their armatures. If a lamp breaks or is turned out, 
the corresponding magnet m drops its armature, and 
the current for that lamp is shunted through a re- 
sistance coil. 

The arrangement of one parallel of the series is 
shown in Fig. 56. It will be observed that the 
frame and armature of the electro-magnet m alao 
serve as a conductor when required to turn the 
current through the resistance R. 

At the right of Fig. 4 may be seen a dimmer D, 
which also turns the resistance coils in multiple arc 
with the lamps, thereby diminishing the amount of 
current supplied to tho lamps, in proportion to 
tho number of resistance coils thrown in circuit. 
The dimmer is operated by turning the handle 
protruding through tho right-hand side of the 
case, and with the push buttons at the lower side, 
used to switch the Jamps in or out, is the only 
feature of the distributor requiring personal atten- 
tion, while the apparatus is in tho circuit. Touch 
a button, and the corresponding incandescence lamp 

lows or is extinguished. Turn the dimmor, and its 
Faminusity can ‘be varied tu suit requiroments. No 
pretence is made that such an apparatus can lay 
claim to an electrical economy, but there are many 

laces where a few incandesconce lights are needed 
in the range of arc-lighting systems, and this fills 
the demand with commercial economy and con- 
venience, , bP 

The incandescence lamps used in this system 
have caxbons made of thread, and differ from the 
Swan lamp in the omission of the parchmentising 
process, It is stated that this company will introduce 
a new incandescence lamp in the immediate future. 

The small arc lamps at this exhibit were connected 
in el series, the 10-amptre current being 
divided and kept uniform in each branch by the 
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THE THOMSON-HOUNTON LAMP, 


steadying effect of a large cvil at tho beginning of 
each series. 

The exhibit of this company was a fine illustration 
of the latest applications of oluctrical science to 
illumination, particularly in the skill used in the 
control of electric currents of high notantial 


PRIVATE BILL LEGISLATION. 

Tux railway schemes affecting the suburbs uf the 
motropolis this year arc not so numerous as those 
introduced last session, aud out of their number 
three are but the revivals of applications then un- 
successful, The improvement of the railway com- 
munication with the Crystal Palacc from the east is 
the object of two schemes, and the ono which will 
be first described, called the Crystal Palace, South- 
Eastern, and Metropolitan Railway, connects that 
place of entertainment with New Cross. It is 
romoted by the South-Eastern and Metro- 
tailway Companies and the Crystal Palace 
and consists of two lines of an aggregate 
No, 1 commences by a 


politan 
Company, 


aaa with the South-Eastern branch of the Kast 


ondon Railway at the point near where that 
branch is carricd over Trundloy’s-lane, thence 
passes under New Oross and Lewisham High-road 
on the west side of the South-Eastern Railway ; 
turning to the wuast, it crosses over the main line of 
the Brighton Railway Company about half a mile 
south of New Oross-road; it now climbs the 
Brockley Hill on a southerly course situate about 
midway betwoon the last-mentioned line and the 
High Level line tu the Crystal Palace, passing abuut 
250 yards west of the Forest Hill Station, from near 
which last point the course of Inst session's project 
is followed to its termination, situate 60 yards 
south-east of the north towor of the Crystal Palace. 
The gradients necessary to overcome the great 
difference in léevol, about 330 ft., are of course steep, 
the maximum being 1 in f5, There are tunnels of 
an aggregate length of about a quartor of 4 mile, 
and viaducts of nearly the same length are intro- 
duced. 

No. 2 isa short junction commencing at a point on 
the North Kent line of the South Eastern Railway 
355 yards north of the north face of the bridge 
carrying the New Cross-road over that line, and 


Jo! 


nites te OI ee te MT fal 2 DREN. dentate - 


ELECTRIC LIGHTING. 





Fiau. 2. 


i Bry inte y yhre 


QD 4 ae 





Fia, 3, 


torminating ata point gti the proposed Railway No. 1 
near whore the latter grosses the samo rond. 

For several sessiogs past, lines to accomplish the 
objects of the provont scheme have been projected ; 


sume of thes ad pp Stand b) Tee Ign 
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1 way, though supported by the South-Eastern Rail- 


way Company, failed last year to pass Committee. 
During that contest, evidence was given in opposition 
by Mr. J. P. Knight, on behalf of the Prighton 
Company, to the effect that in 1881 » through 
service of trains from Liverpool-street was worked 
re company over the Kast London Railway to 

ew Cross, thence over his company’s line to the 
Crystal Palace, but it had turned out a complete 
failure, not being sufficiently patronised by the 
public. He also gave it as his opinion that an in- 
dependent scheme of the nature proposed could not 
be a financial success, As in tho present case, this 
last and perhaps most important objection will not 
obtain ; it is possible that a meang of communication 
which will enablo Metropolitan and District trains 
to continue thuir present course beyond Now Cross 
tu the Palace may be proved to possess such ad- 
vantages to tho public that Parliament will no longer 
withhold its sanction, 

In order to render the influence vf the scheme 
as widespread as possible, it is proposed in addition 
to the three companies alroady named, to admit the 
East London, Great Eastern, Metropolitan, Dis- 
trict, London Chatham - and Dcver, and London 
and Brighton Railway Compunios to share in its 
benefits, and the wholo number called the contract- 
ing companies aro to be authorised, either one or 
more of thom, to subscribe funds towards t © con- 
struction, maintenance, and working of the proposed 
railways. 

Of the schemes which contemplate improvements 
in the access tu the Palace from the East, the 
first on the list ia the Beckenham, South Norwood 
Park, and Crystal Palace Railway, and it is pro- 
posed to be constructed by an independent com- 

any. It consists of three lines of an aggregate 
ength of three miles. Nos. 1 and 2 fort) a con- 
tinuous line, which commences by a junction with 
the Beckenham and Crystal Palace low-level line of 
the London, Chatham, and Dover Railway, at a 
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point 600 yards south of the bridge, carrying Olay- 
lane over that line, and thence passing through 
South Norwood, takes a course nearly parallel to 
Pawson’s-place, South Norwood ill, and Church- 
road, to its termination near the south-west end of 
the Crystal Palace High Level Station, where it 
forms a junction with the London, Chatham, and 
Dover Railway. No. 3 forms a junction between 
No. 1 and No. 2 at South Norwood and the Croy- 
don and London Branch of the South-Eastern 
Railway, at the southern end of Elmer's End 
Station. 

As in the preceding instance, there is great dif- 
forence in the levels of the ground at the ex- 
trumities of the lino, steep gradients are the rule, 
1 in 46 being the maximum; there is a tunnel 
about a quarter of a mile long, and some rather 
heavy earthworks. Running powers are to be 
asked for over so much of the London, Chatham 
and Dover Railway as lies between the intended 
junctions of Railway No, 1 and Victoria and Hol- 
born Viaduct Stations, together with the use of 
those stations, also over 60 much of the same com- 
yany’s line as lies between the High Level Crystal 
Vilabs Station and the before-mentioned terminal 
stations, as well as over so much of the lines of 
the South-Eastern Railway Oompany as lies 
between the Junction at Elmer’s End and Cannon- 
street and Charing Cross Stations, including these 
stations. These companies, or cither of oe re 
to be em ow renal S! intvu agreementa for the 
are asa use, and Working of the proposed 
railways. 

The Crystal Palace High Lovel, Beulah, and 
Beckenham Railway ia projected between almost 
exactly the same points as that last described, but 
its intermediate coursc is somewhat different. It 
is independontly promoted and consists of two lines 
having an aggregate length of about 3} miles. 
No. 1 commences by a junction with the above- 
mentioned Beckenham and Crystal Palace line of 
the London, Chatham, and Dover Railway at a 
point about 200 vera south of the Clay-lane Bridge 
already described. Thence it passos north of Grange 
Wood, through Beulah Hill, across Vermont-road 
and Westow-street, to the Cryatal Palace High 
Level Station, at the south end of which it forms 
two junctions with the lines of the London, 
Chatham, and Dover Ratlway Company. On 
necount of its course being more circuitous than 
that of the rival scheme, its geadtents are not «quite 
ou. tee, 1 ue es polne wie eae ae on 

& twee wiar, tr : eo 
tunnelling and about 700 yards of viaduct, O pcan Lang 


powers are to be asked for over the Oryatal Palace 
and South London junction line of the London, 
Ohatham, and Dover Railway ee and over 
the same company’s lines between the point of com- 
mencement near Clay-lane and Beckenham Station. 
Powers are alav to be taken to enable that company 
tu enter into agreomonta for the construction and 
working of the proposed lines. 

The Croydon Direct Railway is another attempt 
by an independent company to improve the railway 
communication between Oroydon and the London, 
Chatham, and Dover Kailway system. In 1888, the 
(Oxted and Groombridge Company, despairing of being 
able to carry out their undertaking unless they were 
able to obtain acceas to metropolitan termini, pro- 
posed a line between Sanderstead, south of Croydon, 
and Dulwich, with running powers from the first- 
named place to Oxted, over the Croydon and Oxted 
line of the South-Kastern and London and Brighton 
Railway Companies. The London, Chatham, and 
Dover Railway Company gave the scheme hearty 
support, as by reciprocal arrangements it would 
have cnabled them to push their influence well into 
Sussex. After having passed the Commons it was 
rejocted by the Lords, the opposing companies 
undertaking to make the line from Oxted to Groom- 
bridge. In the following session, two schemes, adopt- 
in Ae almost their entire length the course of the 
rejected line referred to, were introduced into 
Parliament; one of these did not reach Committee, 
but the other, also called the Croydon Direct Rail- 
way, was the cause of a long contest in the Com- 
mons, by whom it was eventually rejected, princi- 
pally, it is believed, on account of the hopeless 

nancial prospects of auch an expensive line in in- 
dependent hands, and without substantial support 
from any oxisting company or adequate connection 
with metropolitan centres, 

The present scheme, so far as its engineering 
features are concerned, is an exact reproduction of 
that of last year. It is six miles one furlong in 


length and commences by a junction with the 
main line of the London, Chatham, and Dover 
Railway, near the south-eastern end of the plat- 
form at Dulwich Station ; thence taking a southerly 
course it crosses under the Crystal Palace line of 


Brighton Railway about a quarter of a mile att 


Lower Norwood Station; it is then carried u 


Beulah Hill by a tunnel » quarter of a mile jp’ 


length. The Balham and Croydon line is crossed 
about half a mile west of Thornton Heath Station, 
bledon, lines close to their junction near on 
Station. From this last crossing the line is: 
between Duppas Hill and Haling Park, and 
nates about a quarter of a mile south of the south- 
west corner of that estate, 

The chief objects of the line are to develo 
building sites and to afford the localities traverse 
additional railway facilities, and above all to give 
Croydon a direct access to Ludgate Hill Station and 
to those northern railway systems whose trains now 
run through that atation. To enable this to be 
done running powors are to be asked for over the 
London, Chatham, and Dover Railway between the 

roposed junction at Dulwich and Victoria, Holborn 
Viaduct, and Ludgate-hill Stations, and powers are 
to be taken to enable that company to enter inte 
agreements for the construction, use, and working 


of the pear railway. 
ndon and hton and South-Eastern 


if 


The 
Railway Companies will, of course, oppose the 
former, especially as it will be seen from the above 
description that the line will cut right through 
their metropolitan district in close proximity to 
many of their stations. 

Under the title of Various Powers, the London, 
Ohatham, and Dover Railway Company redeposit 
plans relating tu a scheme which they unsuccess- 
fully promoted last seasion. Jt waa then called 
‘‘Shortlands to Nunhead,” The scheme comprises 
four railways, one and two of which—about four 
miles in aggregate length—consist of a communieca- 
tion between the company’s main line at a point 
about 340 yards north-weatward of Shortlands 
Station and their Nunhead and Blackheath line at 
ita junction with the Orystal Palace High Leval line 
about half a mile west of Brockley Station. In ita 
course tho line passes to the east of Beckonham- 
place, near tu and to the cast of Southend, and crosses 
the Mid-Kent line of the South-Eastern Railway 
about a quarter of a mile north of Catford Bridge 
Station. Be 

Ruilways 3 and 4, each about thirty chains in 
Touugth, form wp and.dewn junotiona between the 
South London line of the Brighton Company at 
Queen’s-road Station and the Crystal Palace High 
Level line at & point about a quarter of a mile west 
of the termination of Railway No. 1 above de- 
acribed. These would permit direct access from the 
main line of the London, Chatham, and Dover Com- 
pany to the London Bridge Station of the Brighton 
Company. 

This project would, as in the case of that last 


described, afford to many places direct access to | ° 


Ludgate Hill and that part of London, which they 
do not at present irda and would at the same 
time give some relief to the company's trafiic, 
which occasionally suffers from the congestion 
caused by there being but two lines of rails through 
the tunnel under Sydenham Hill, but on the other 
hand it will be vigorously opposed by the South- 
Eastern Company, whose lines at present pretty 
well cover the ground proposed to be occupied. 

As was the case last year, owing to the @SBIVO 
nature of many of the schemes described above, a 
keen atruggle is imminent should the difficulty 
attached to the deposit be successfully got over 
by the independent promoters. The nature of the 
questions involved is too important to admit of com- 
promise, and neither of the gentlemen holding 
sway over the companies interested, are likely to 
give way until completely deserted by fortune. 

During the session of 1883, a short line, inde- 

endently promoted, called the Bexley Heath 
tailway, was sanctioned, by which the important 
residential districta of Eltham and Bexley Heath 
were assured much improved railway communica- 
tion with the metropolis, The line commenced 
near Lee on the Dartford loop and terminated by 
a junction with the North Kent line about midway 
between Erith and Dartford Stations, This session 
the South-Eastern Railway Company propose to take 
power to contribute funds to this undertaking, and 
the Bexley Heath Railway Company have deposited 
plans of # short line, about two miles in length, 
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which commences by @ junetion with the authoring 
line ‘of 1883." Fitartibg Epoas 8 | point! oh [tf 
about half a mile to the north of the centre of ‘the 


village of Eltham, near Well Hall, it takes a we 
course through Kidbrooke and terminatesfby a 
junction with the North Kent line of the Mouth- 
tern Railway, near the eastern end of the plat- 
form at Blackheath Station. This piece of line may 
be made in substitution of the authorised: line 


between the point of junction and the Dartford 
and the Epsom and Croydon, and Oroydon and Wim-7 100 


4 


new atreet and sewer diversion near Eltham, 


giao f rt of the scheme. Running powers 
fio fore De! for over the North Kent line into 


Blackheath Station, and powers to enable the South- 
— Railway to subscribe to the funds of the 


u : 

The Metropolitan Railway Company do not de- 
posit any plans relating to new works in the metro- 
polis, but do ao with regard to some preposed works 
affecting their Aylesbury line, which conaiat of a 
branch about three miles long from their autherised 
line near Amersham, to the town of Chesham; a de- 
viation of their authorised line is also ed 
which extends into the parishes of Great and Léttle 
Missenden and Amersham. Lands are also to be 
purchased on the north side of King’s Oross-road, 
near Baker-street, in order to erect a station for the 
accommodation of Clerkenwell, whieh is very much 
required. The proposed aite is about 60 chains from 
Farringdon-street Station, and about 30 chains 
from King’s Cross, and would be convenient were it 
not for the fact that from the level of the ground 
to rails is n 40 ft. on the original line, and 
about 45 ft. on the widened line. 

The Ealing, Harrow, and Edgeware Railway is the 
moet extensive project proposed this session in the 
neighbourhood of the metropolis. It is indepen- 
dently promoted, and consists of six railways of an 
aggregate length of nearly twelve milos ; it com- 
mences by junotions with the Great Western and 
District Railways, near the Ealing Station on both 
lines ; it then takes a north-westerly direction near 
Perivale and Greenford, thence turning north it 
passes on the west side of Harrow, being at its 
nearest puint 4 littlo leas than half a mile from the 
church ; here two branches leave the main line to 
form junctions with the Metropolitan Railway Oom- 
pany’s line at points 300 yards and 400 yards respec- 
tively wost of the west ond of that company’s 
station at this town. Tho main lino is continued in 
a north-easterly direction, passing near Stanmore 
to the Edgeware line of the Great Northern Railway 
Company, near its termination at Edgeware. 

Running powers are asked for over the Great 
Western Railway between the junction of the pro- 
posed line near Spring Road, and the junction of 
that railway with the North and South-Western 
Junction Railway near Acton Wells ; also into the 
Ealing Station of the Metropolitan District Rail- 
way, also over so much of the Metropolitan Rail- 
way as lies boween the Western Junction of the 
ry eae line and Harrow Station, and over so much 

f the Great Northern Kailway as lies between the 
intended junotion therewith and the junction of 
that railway with the Metropolitan Railway, near 
Farringdon-street. Powers are to be taken to enable 
the Great Western, Midland, North-Western, Me- 
tropulitan, and District Railway Companies to enter 
into agreements for the construction, use, and work- 
go the proposed lines. 

he London and Blackwall Railway Company 
propose to widen their line between Little Prescott- 
atreet, a point about 500 yards from the termination 
ofthe line, and the western end of the platform at 
Stepney Station, being a distance of nearly a mile and 
a half; the widening will be on the north side, west of 
Bower-street, andon the south side for the remainder 
of the work, 


NOTES, 
A Sirtvurtan Scorrion. 


Henn Linpsrrim, a Stockholm geologist, has 
found a very perfect fossil scorpion in the U por 
Silurian rocks of the island of Gotland, in Sweden. 
The cuticle can be distinguished, ‘also the dorsal 
lates of the abdomen and the cephalothoraz. 
he surface is quite similar in appearance to the 
scorpions of to-day, and its organisation proves 
it to have lived on land and breathed air. It 
has been called Palwophonous Nuncius, and is 
evidently one of the most anciont of terrestrial 
animals, the libellules found in the Devonian forma- 
tion of Oanada having hitherto been esteemed the 
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of Powiinkh claws iro thick and pointed like those of 
the embryons of several other tracheates and cam- 
podes, a forin of claw which does not exiat in the 

nown fossil scorpions of the carboniferous era, 
which in their appendages resemble those of to-day. 


Hupnson’s Bay Route ro Evropz. 
- The'prospecta of a proposed route from the Cana- 
dian North-West to Europe vid Hudson’s Bay are 


not considered encouraging. A diary for August 
shows that ice prevailed in the straits for nineteen 


days out of the thirty-one, and that anowstorms 
piece on five other days. As the straits ought to 


open during August, the outlook for the other 
months cannot be bright. Mr. J. W. Klatze, a 
Dominion Government, official who was sent to in- 
quire into the feasibility of constructing a railway 
from Winnepeg to Hudson's Bay, has returned to 
Ottawa. He does not speak favourably of the 
ultimate aucceas of the undertaking, and thinks, if it 
is ever accomplished, it will beat aprice which few 
capitalists would care to pay. Putting the dift- 
culties of the navigation of the atraits, and the 
almost insurmountable barriers in the way of con- 
structing a railway to the bay together, the outlook 
for north-west settlers having direct communica- 
tion by this route with Europe is not at all hopeful. 


Ménou’s Frep Exrincvisuexr, 

A new method of utilising carbunic acid gas for 
extinguishing fire is now being introduced by Mr. 
Monch, of Berlin, several establishments in Berlin 
having been fitted with tho apparatus. The syatem 
depends upon filling the room where a conflagration 
has commenced with a sufticient quantity of carbonic 
acid gas to suppress the flame, The apparatus con- 
pists of a wrought-iron receiver of sufficient strength 
to resist a pressure of 250 lb, to the square inch, 
and which is filled with highly compressed carbonic 
acid. This receiver can at any time be charged 
by means of a battery of wrought-iron flasks con- 
nected to it. Such flasks filled with highly com- 
pressed carbonic acid arearegular article of commerce 
in Germany, and whon attached to Mr. Ménch’s 
receiver, the latter can be filled with the gas as de- 
sired at any convenient pressure, From the re- 
ceiver branch pipes fitted with valves are laid to 
the ‘different apartmenta it is desired to protect, 
and which can at any time be filled with the gas 
discharged from suitable nozzlos fitted to the pipes. 
Smallor and independent reservoirs are alav made 
which can be oarried easily from place to placc, 
and the contents liberated at any desired aput. In 
Germany, where fluid carbonic acid forms a large 
and increasing industry, Mr. Ménch’s system 
would naturally find favour, and at one of the 
places where it has been adopted—the varnish 
works of Mr. Krauthammer, of Berlin—its efficiency 
has been proved by the prompt suppression of an 
incipient fire, which is the spocial dle of this class 
of apparatus. 


A PHENOMENON oF THE Evison Lamp. 

In Mr, Edison’s exhibit at the Philadelphia Ex- 
hibition a curious phenomenon was shown. Mid- 
way between the legs of the filament in an Edison 
incandescent lamp an insulated electrode of plati- 
num strip was inserted, the tip of the electrode 
ending about 4in. below the arch of the lovp. 
When the lamp was in action, if a galvanometer 
was connected between the electrode and ono tor- 
minal of the filament, o current was observed, 
which changed in direction accurding as the + or- 
terminal of the carbon was connected to the instru- 
ment. This shows that there isa discharge or cur- 
rent through the vacuum of the lump. The current 
was many times stronger when the + pule of the 
carbon was that connected. The current was also 
increased by increasing the current in the lamp. 
After the lamp has been in use some time the posi- 
tive-platinum or atronger current becomes weaker, 
poaaibly through some effect of polarisation such 
as that noticed hy Edlund in his experiments on 
the discharge through vacuo, On_ letting the 
lamp rest the current recovors itself again, A 

' current was also obtained*through the glass of the 
lamp by laying the platinum electrode on it out- 
side. It would appear that in these lamps the air 
(or carbon) particles are dissipated in u charged state 

rom the filam ent in right lines. 


Tue Norru-East Coast Institute or ENGINEERS 


AND SHIPBUILDERS. 


A new acientific and technical socicty, under the 
title of the North-East Coust Tustitution of Engi- 


neers and Shipbuilders, has been launched at New- 


tremarkable that the four pairs 





ENGINEERING, 


castle, for the purpose of advancing the science and 


practice of engineering and shipbuilding, and of 
affording means for the interchange of ‘dees and 


information among its members. The new organi- 
sation embraces the district of the Tyne, the Wear, 
and the Tees, an area within which there is abun- 
dant material for the formation of a most success- 
ful association, both as regards numbers 
uality of the papers and discussions. 


castle, W. H. White, Elawick, Wigham Richardson, 
Newcastle, ©. W. Hutchinson, Elswick, W. Clark, 
Sunderland, and Robert Thompson, Sunderland. 
The Institution consists uf members, associates, 


graduates, and honorary members, the subscription 
being two guineas for members who are principals 


and half a guinea for those in subordinate positions, 


and thus every facility, in a pecuniary sense, is 
We wish 
ie new It containg 
within it all tho requisite elements of knowledge 
and experience, and it only remains for the members 
to exert themselves for the common good to raise 


offered to those who are the less affluent, 
the new aasociation every success, 


the Institution to a high position among the scientific 
societies of the country. 


THe HAMMOND ELEctTuicat ENGINEERING COLLEGE, 
On Wednesday last a well-attended conversazione 


was held at the Hammond Electrical Engineering 
College in Red Lion-square, Holborn. There was 


a large display of electrical and scientific apparatus, 


including dynamo machines of various kinda, lamps 
and fittings, measuring instruments, audiphones 
and phonographs, besides the regular appliances of 
a chemical and an electrical laburatory. The latest 
novelty in electric lighting, Trouvé’s portable lamp, 
was exhibited. This consists of a six-cell bichro- 
mate battery working with a very strong solution 
of bichromate of potash and sulphuric acid, and a 
four or five candle-power incandescent lamp. The 
battery is contained in a case of very moderate 


dimensions, weighing about 51b,, and is sv 
arranged that the zincs are only immersed 
in the liquid under certain conditions. In one 


form of apparatus the act. of lifting the battery from 
the table allows the plates tu descend into the 
solution and lights the Jamyp. while ivy 4h --, sam 
same effect is produced by placing the battery upon 
tho ground or the table. 
designed for use in magazines, tho holds of ships, 
and the like, where the lamp is carried by the 
watchman or patrol, while the latter can be em- 
ployed for mining, for domestic purposes, and by 
railway travellers. The idea may, ofcourse, be worked 
out in many different ways, the principle being that 


The former variety 1s 


when the battery is placed in » position convenient 
for its use the plates shall be free to descend into 
the liquid. The supply of bichromate solution 1s 
atated to last fur four hours, when it needs to be 
renewed, nat a cost of about a penny. There are 
forty pupils in connection with the college, part 
attending the classes and part engaged either on 
the indoor or outdoor work of the Hammond Com- 
pany, the scheme of education embracing ono year's 
course of theoretical study followed by a year of 
practical training. The building includes class 
room, laboratories, and workshops, and is fitted with 
all the requiromenta for the demonstration of clec- 
trical acionce, 


ee 


NOTES FROM PARIS. 
By H. Vivanez, 
Some Prorosen InpustriAL DEVELOPMENTS, 


Ir very rarely happens that the governing body of 
any country addresses itself to the consideration—apart 
from any political motive---of a remedy against miscry, 
and a means for the extinction of pauperism. Such an 
event is worth putting on record, and we note with 
satisfaction that a French sop uty M, Denayrouze, has 
appealed to the Chamber of Deputies to support by its 
vote a measure he had prepared, one of purely scien- 
tific interest, but the social consequences of which 
might be of considerable importance, Just at the 
moment When the requirements of public expenditure 
involves the amaasing of millions upon millions of 
francs, M. Denayrouze submits his proposal, one of 
very modest ie eis under the form of a credit of 
20,000 francs, to be devoted in sums of 5000 francs as 


or the 
Many of 
those forming the new Society are members of the 
more important societies which meot in London, but 
still fow can spare the time tu regularly attend 
distant meetings, and even if they could, the 
peouliar wants of their own looality would seldom 
come under discussion. Tho inaugural meeting of 
the new Inatitute took place on November 28, when 
the President, Mr. W. Boyd, gave an address. The 
vice-presidents aro Messrs. F. C. Marshall, New- 
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Prizes for the best essays, submitted to the French 
Institute (the Acadamie des Sciences), and on tho 
oe anbjects: 1. What are the best practical 
means for effecting, under easily maintained and 
economical conditions for agriculturista, a combi- 
nation of the nitrogen of the air with the other 
elements of the atmosphere, water, and soil, in such 
a way as to produce quickly and in large quan- 
tities, nitrogenised compounds, which contain the 
essential principles of manures — principles which 
nature creates only slowly and sparingly. 2. What 
will be the best means to effect under economical con- 
ditions, casily attainable by artisans in towns, the 
production for home use of a small motive power, equi- 
valent for example to that of an apprentice, a woman, 
ora labourer. The method should involve the utilisa- 
tion of any form of energy, heat, electricity, mccha- 
nical work, chemical force, &c. The means adopted 
are of no importance, provided that the desired end be 
obtained, this end being to permit any artisan engaged 
on amall industries, to work at home, without being 
obliged to remain under the necessity of foregoing the 
assistance of mechanical power. This is practically, 
in the actual state of antiga science, to some extent 
monopolised by a small number of capitalists, owners 
of water or steam power, and the manual labour of the 
artisan working at home, cannot enter into com- 
petition, 3. What will be the beat practical 
method under conditiona favourable for agriculturists, 
of producing small machines or sources of power 
capable of developing in the field, energies equal to 
that of a man, of a horse, and ot a pair ot oxen. 
4, What will be the best practical means of producing 
at a moderate price, a form of aluminium. possessing 
the qualities of iron, the ore-of Which is met with wld. 
over the world, This metal, discovered by Sainte- 
Claire Deville, only about half a century ago, and 
adapted to various decorative purposes during the last 
twenty-five years would find a universal field for appli- 
cation 80 soon as its production, under the conditions 
named, became practical. Jt is certain that the initia- 
tive taken by the Government will not sutfice to en- 
courage able inventors in bringing these four problems 
to a successful issue. ‘T'wo of them, the first and the last, 
present indofinite difficulties, whilst the other two have 
ulready been partially solved, But M. Denayrouze 
can justly urge that official assistance has already 
proved of great service in industry, especially in 
the manufacture of sulphate of soda and of beet- 
root sugar, and which were created out of the 
neceasities of the French Government, Of the four 
subjects which we have mentioned, the last refer- 
ring to the roy & of aluminium is certainly 





the one presonting thofleast apparent interest. The 
ore of this metal is féund in far greater abundance 
than that of iron, buffit is certain that any mode of 
treatment by which it may be produced at a roagen- 
able RUGS AMY'S front; "and the tinic’ faust be far dix- 
tunt when the two metals will represent any com- 
parable market value, Moreover, the physical pro- 
perties of aluminium do not at all compare with those 
of iron, If it is lighter, and leas oxidisable than iron, 

it cannot he welded, and its powers of resistance are 

quite insignificant, so that although, did price permit, 

avast number of uses would be found for it, it could 

never enter largely into those industries where iron is 

now employed. The actual process followed in the 

production of aluminium is well known. The treat- 

ment, due to Sainte-Claire Devills, and worked in- 

duastrially at the present time, is based on the’ em- 

ployment of sodium. The price of the aluminium is 

therefore a direct function of the cost of sudium, 

which has latterly been sensibly reduced, the pre- 

sent market value being about 58. a pound. In 

the preparation of this metal the abundance of its base 

-—#ea sult—is compensated by the dithculty of sepa- 

ration. Hut the gradual reduction in cost arising from 

various causes, and especiaily from the application of 

new processes, renders it probable that a corresponcd- 

ing diminution in the price of aluminium will tako 

lace, and at least one important works in Germany is 

Neveisa to the manufacture of this metal, and of mag- 

nesium, This latter would find a valuable application 

for illuminating purposes, if ita pri-e could be suft- 

ciently reduced. Especially for the open air, where 

the magnesia produced by the combustion of magnesium 

can be easily removed, or deposited without incon: 

venience, magnesium furnishes light of an intensity 

comparable to that of electricity, und with in’ nitely 

greater simplicity, since none of the complicated and 

costly apparatus of dynamo machines, lumps, conduc- 

tors, &c,, are needed, 
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THE LATE MR. JAMES NAPIER, F.R.S.E. 
Many of our readers will share in our regret at the 
death, about ten days since, of Mr. Jaimea Napier, 
F.KS.E., F.C.S., of Glasgow, who was long pro- 
minently identified with industrial chemistry, and witb 
various other manufacturing arta, more especiully that 
of electro-metallurgy. 
Mr, Napier, who was born in 1810, was a native of 


Ee ee ear ee 
thie willdge.ef Partick, whieh forms one of she stestarn 
suburbs of Glaagow, and was the son of « hand-leom 
weaver in very humble circumstances. His ‘first 


came a ‘“‘draw-boy” to a weaver, at a wage of 
Is. 6d, per week. By-and-by he became a weaver 
himself, and pia, A he found t em- 
ployment asa dyer, and 

years of age he was & pee yer, with full charge of his 
employer's works at Meadowside, clone by the site now 
socupled as Meadowside Shipyard. He remained in 
that position for about seven years. Whilo still a zeus 
he imbibed a great taste for reading, and attended a 
night school for two winters. Some notion may be 
formed of Napier’s very humble station in early life if 
we mention that whon he got married at twenty-one 
yoars of ago he had a wage of only goed week. 

Falling mto a weakly state of th, Napier was 

strongly enjoined by his medical adviser to leave the 
dyeing trade. He did so, and for about a year he was 
employed asa clerk, &c., by his former master ; and 
owing, in some measure, to the high excellence of an 
eszay on dyeing which he wrote for a mutual improve- 
ment society, he was brought under the favourable 
notice of the late Mr, John Joseph Griffin, who then 
had a publishing business in Glasgow, combined with 
that of a dealerin chemicals and chemical philosophi- 
cal apparatus—a business which subsequently grew to 
large proportions in London. Mr, Napier became zea- 
lously attached to the latter portion of Mesars. Criffin 
and Co,'« business in their well-known Buchanan. 
street establishment. He had a great desire to be- 
come a chemist, and hero he .was afforded an excellent 
opportunity of carrying ont his wishes, In Griftin’s 
warehouse he became acquainted with the late Dr. 
James Young, F.R.S., the '‘ father of the paraffin in- 
dustry,” and who waa at that time laboratory assistant 
to the late Professor Graham, who eventually became 
the Master of tho Mint. That carly acquaintance led 
tw a life-long and most friondly intimacy, 

In the year 1842 there was commenced the Glaagow 
Practical Mechanic and Huyineer's Magazine, the 
editor of which resolved to publish a series of oe 
on different trades written by practical men, and from 
a@ workman's standpoint. ‘Tho deceased Mr. Napier 
was asked to furnish a few papers on dyeing, which 
appeared in the years 1843 and 1844. ‘I'wo years after- 
wards an American publisher printed the entire series, 
with a little addition on calico-printing, the whole 
forming a goodly sized volumo, ontitled ‘‘ A Practical 
Treatise on Dyeing and earning ik but neithor 
the name of the author nor the source from which the 
papers on dyemg were taken was mentioned, Mr. 
Napier nevertheless felt proud that his efforts had 
been appreciated, In 1852 he sevised and extended 

Zino papers, and they were issued by Messrs, 
LU CP Ws Bh OR we 44 
Art of Dyoing.” 


A third edition of si) was al 4 


in 1875, in which there wus embodied a treatise on 
dyving recetpts, the tirat edition of which was pub- 
lished in the year 1855, The ‘‘ Manual” named above 
iy vertainly one of the most authoritative works on 
dyeing in the English language, no mean portion of 
ite value being duo to the accuracy and fulness with 
which the author has stated and illustrated the scientific 
principles on which the dyer’s art 18 based. 

In the year 1839 a great amount of interest was 
excited in regard to certuin discoveries that had just 
been made in connection with the new art of electro- 
typing, or electro-metallurgy. Mr. Griffin became 
quite full of the aubject, and Mr. Napier, who had 
sot etY devoted mudh attention to 1t, was affected in 
a similar way ; indeed, such an adept had he become 
in electro-plating that he was engaged to take a lead- 
ing position under Mr, Pollatt in the London works of 
Megars. Elkington and Mason, after he had been about 
four yoars in Mesars, Griftin and Co.'s employment. 
Under hia guidance innumerable electro-type processes 
were repeated as soon as particulars regarding them 
were published, and original experiments were made 
in a variety of forms, and frequently on an extensive 
scale, with the view to the removal of particular diffi- 
culties, or to find the means of accomplishing desirable 
ends; in short, Mr. Napier eventually became one of 
the most experienced manipulators in the new art. 
Considering these facts, Messrs, Ciritlin and Co, re- 
quested Mr, Napier to write a volume for their serics 
of ‘ Scientific Manuals,” entitled ‘‘A Manual of 
Klectro-Metallurgy ; including the Applications of the 
Art to Manufacturing Processes.” It firat appeared 
in 1851, and it soon became such a standard authority 
on the subject that a fourth edition was called for in 
the year 1860. 

While engeged with Mesers. Elkington and Mason, 
Mr. Napier became much interested in a new process 
of copper-smelting, for which he took out a patent in 
the year 1846. It was for some time carried on at the 
Spitty Works, Swansea. Owing to various difficul- 
ties with the workmen, and pecuniary or other diffi- 
culties amongat the capitaliste who undertook to pro- 
vide the means to work the process upon an extensive 
scale, it could not bear up against, and compete with, 
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The metalliferous deposit, however, proved 
cipated Mr, ‘Nepler ‘egaia ats Ghee, 
pated, r, re ; 
and partly at the instigation of Mr. James Young he 
started a large sulphuric acid manufactory in the cast 
end of the city, much of the produce in the early years 
of the business being taken by Mr. Young’s new oil 
works at Addiwell, and by the dynamite works of Mr. 
Nobel’s company. He retired from the active manage- 
ment of that business in the year 18765, and left {t to 
his two sons. 

Mr. Napier was long connected with the Philoso- 
phical Society of domes pd to whose proceedings he 
contributed a variety of valuable papers. He was also 
a zealous workor in the management of Anderson’s 
College, and when Mr. Young instituted the Chair of 
Technical Chemistry in Glasgow, Mr. Napier was made 
one of the trustees. Amongst the other works which 
he wrote, we may specially mention his ‘‘ Ancient 
Workers in Metal” (now out of print), his ‘‘Manu- 
facturing Arts in Ancient Times,” his ‘“ Notes and 
Reminiscences of Partick,” and his ‘Old Ballad 
Folk-Lore,” for he was a keen and enthusiastic anti- 
quarian as well as a man of science, and an active and 
useful worker in helping forward important manufac- 
turing works. 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, November 28, 1884, 

Tut industrial depression is becoming more marked 
each day. Reductions of wages are being made in all 
industries, and ranging from 5 to 20 per cent. <A great 
deal of capacity has shut down since last writing in iron, 
ateel, textiles, hardware, shipbuilding and engine build- 
ing. This depression is usual in every presidential year, 
butismorescriousthiatime than heretofore, Onthe other 
hand, there is a noticeable improvement in the volume 
of exchange, but prices are weaker than a month ago, 
and it is not likely that the volume of business, even 
with the restrictions in progress, will be sufficient to 
strengthen these prices, Large enterprises are talked 
of, but ordora for material will not be placed, probably 
until January, when o better knowledge of the general 
condition of the country can he had, when the annual 
statements and settlements are made by the various 
manufacturing and railroad intorests aa to their con- 
\rheretw, ramen fe Ta the iron trade very little 
business has been done, and that only for current wants. 
Large steel rail transactions are likely to take place in 
afew weeks, Inside prices to-day are 27 dols. A 
furthor decline is regarded as probable by buyers. 
Bessemer pig, foreign, is held at 19 dole. ; 10 per cent, 
spiegeleiasen at 22.75 dols, tide ; 20 per cent., 26 dols. ; 
ateel slabs, 37 dols. ; old rails, 17,50 dols, to 18 dola. ; 
Scotch pig iron is arriving in small lots and going 
mostly into consumption, hut at a very narrow 
margin to the importers. The use of southern and 
western iron in the Middle States is increasing, 
and foundry men and mill men are finding i 
necessary to increase their purchases. The supply 
of American Scotch is also increasing. Southern 
irons are delivered here at from 16 dols, to 16.50 dols. 
Pennsylvania forge ranges from 16 dols, to 17 dols. ; 
Ponnsylvania foundry, 17,50 dols. to 20 dols., accord- 
ing to quality and number, The bulk of No. 1, sell- 
ing at 19 dols, closed down, about eight in all, Struc- 
tural iron is under fair inquiry, and 5000 tons are 
under negotiation Iron combinations have been 
broken, and it is probable that the combination on 
atruotural iron will also go. Manufacturers are avoid- 
ing over-production as much as possible. The position 
is unfavourable to any early improvement, but there is 
confidence expressed that January will bring a large 
amount of business, which, but for political inter- 
ferences, would have been placed before this time. 
Stecl nails are crowding out iron nails little by little. 
The Hocking Valley coal strike is about over, the 
miners being defeated. Comparatively little opposi- 
tion is boing made to the sweeping reductions every- 
where, the workmen feeling that it is useless to oppose 
tho decline, 








TRIAL TRIPS AND LAUNCHES. 

Mxssns. Barouay, Cur.z, ann Co., Whiteinch, Glas- 
gow, on Wednesday, 8rd December, launched the Madeira 
a ateel screw steamer, of 1830 tons gross register, and 
Me@AAL 300 ft. by 36 ft. by 20 ft. She was built to the 
order of the British and African Steam Navigation Com- 
pany, of Glasgow and Liverpool ; her general cam and 
equipments fare very similar to those of the Opobo and 
Roquelle, which ?were recently constructed for the com. 
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tons gross ‘which has 

the Canada Sh eping y (Beaver 6). 
was named the e § and meastres 410 
by 44 ft. by 38 ft; she has a large donbledettom space 
under the machinery and boilers sufficient to bring up her 
deadweight capacity to 5000 tons. The engines 
have cylinders of 43 in. and 91 in, in diameter, Epapec- 
tively, with piston stroke of 60 in., and steam will be 
supplied by two double-ended boilers, each 18 ft. im dia- 
meter, and each having four furnaces, 


On Friday, the 5th December, Messrs. Wilfiam Hamil- 
ton and Co., Port-\ilaegow, launched « handsomely 
modelled steel sailing barque, named the Glen Afton, a 
vessel of 1100 tons net tr, to carry 1900 tons dead- 
weight, and measuring 224 ft, by 35 ft. 6 in. by ‘20 ft. 1 in. 
Shé has been built to the orders of the Dundee Ship- 
mina Company (Messrs, W. O. Taylor and Co., mana- 
gers), 
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The Falklandhill, an iron sailing vessel of 1700 tons, 
net register, and measuring 245 ft. by 87 ft. 6 in. by 21 ft, 
6in., was launched by Messrs, Russell and Co., Port- 
Glaagow, on Saturday the 6th inst. She has been built 
to the order of Messrs. J. R. Dickson and Co., Glasgow, 
and is to be engaged in the Kast Indian trado, 





THe MmpLaAnn Rattway Carriage AND Waaon Com: 
PANY,—We aro informed that Mr. I). N. Arnold has 
ceased to be the general managor of the Midland Railway 
Carriage and Wagon Company Limited, and that he is no 
longer connected with the management of the company. 





Civit AND MEoHANIcAL Enaingers’ Soorety,~-The 
opening meeting of thia Society was held at the Society's 
rooms, No. 7, Westminster Chambers, on the 8rd inatant, 
when the newly elected President, Mr. Thomas Cole, 
A.M.I.C.E., delivered his inaugural address, taking for 
his subject the progress of sanitation and of sanitary 
logislation during the last fifty years, » period including 
the rise and growth of what may almost be termed a revo- 
lution in the matter of things sanitary, and culminating in 
the Public Health Act, in which Is incorporated the15 main 
Acts and 10 subsidiary Acts which form our sanitary 
legislation. Mr. Cole then pointed to several of the Lge 
missive clauses of the Public Health Act which should be 
compulsory, and alluded to the necessity of town sur- 
veyors being apres in the position of independence en- 
joyed by medical officers of health; and in conclusion 
pointed out the duties of private individuals and of public 
authorities to further diminish the decreased death rate 
that has followed from the sanitation of fifty years. 





NEW ZEALAND MEcHANICAL INDUSTRY. —Messrs, Spar- 
row and Co., of Dunedin, have juat exeouted an order for 
ten columns of cast-iron cylindersto support the superstruc- 
ture of the Cobdon bridge, at Gregmouth, the total weight 
of the columns requi and the malleable ironwork for 
the superstructure being about 820 tonsa. The New / ad 
Government has always hitherto been in the habit of send- 
ing home for this class of work, and the present experi- 
ment therefore marks a new departure. (nly recently 
cylinders have been obtained from England for the Taieri 
bridge and the Olarence bridge, Marlborough, and no op- 
portunity has ever been given to colonial firma to tender. 
On this occasion, however, Mr. J. Watson, who had the 
aoe arankee ve Meaars. Fela ane es ar 

ey should set up specially forthe work and supply 
the whole of the columns. Seven months was the ey 
time, and the manufacturers have been able to prepare 
their plant and turn the work out to the satisfaction of 
the district engineer two clear months within the limit, 





Tue InreRNaTIONAL Invenrions Exursrrion.—The 
applications for space have now all been examined by 
sub-committees of the Council, and a selection has been 
made of the most Lcararg 5 The number of applications 
has been go great that it has been decided to limit very 
strictly the admissions in those classes which may be con- 
sidered to have been fully represented in the bitions 
of the present and of the past year. The Council will, 
therefore, be obliged to refuse many valuable exhibits in 
such classes as those relating to food, clothing, and build- 
ing construction. It will even be a t matter to 
accommodate those which have heen selected, and {t is 
feared that the list will have to be still further reduced. 
As soon as possible, information will be sent tu those who 
have applied for space; but the enormous number of 
applications, far in excess of what was expected, have 
made it impossible to do this up to the present. The 
guarantee fund now amounts to 48,280/., a aum consider- 
ably in excess of that subscribed for the Health Exhibi- 
tion, or for the Fisheries, the amount for the former being 
96,5181,, and that for the latter 26,686,—Journal of te 
Sociey af Arts, 
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where the ladders are in 
tee ulaition, this is a most important feature, 
dwellings it is no less deserving of 





consideration, as the movement of heavy, clumsy 
steps, often in the hands of female servants, is the 
cause of numerous accidents to mirrors, chandeliers, 
wall papers, and other fittings, It is scarcely neces- 
sary to add a detailed description, In the open posi- 
tion the steps are exceedingly firm, and are quite free 
from the usual ‘‘ walking action” on an uneven floor, 
When closed they will stand upright without any 
a In spite of their apparent lightness they 
will bear a man standing on every tread from the top 
to the bottom, 
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THE RIVER HUMBER.* 
By A. C. Hurrzia, 

Tue estuary of the Humbor extends from the Trent 
Falls, at the confluence of the Trent and the Ouse, to Spurn 
Point, a distance of thirty-eight miles. Receiving the 
drainage from an ares equal tu one-fifth of the whole of 
England, and with tidal conditions probably unsurpassed 
in any other large river or estuary, it is pre-eminently 
adapted tocarry a great commerce, Unlike the Mersey, 
with its 8 ft. or ft. over the bar at low water, it has a 
deep low-water entrance channel of 40 ft, to 70 ft, avail- 
able at all states of the tide. This needs no dredging to 
keep it open, and so powerful is the scouring action that 
in spite of a million tons of mud being thrown into the river 

ery year, no il] effecta have been observed. Hull is 
the third port of the kingdom, the annual value of its 
imports and exports being 40 millions, while those of 
Liverpool and London are, respectively, 206 and 200 
millions. Grimsby's trade is 12 millions, and that of 
(zoole 9 millions. 

At Trent Falls the Humber is about one mile wide; at 
Hull it is about two miles, and at Spurn, some four miles 
at high water, but there are pisces of greater width than 
this, In ita lower portions the Humber forms # favour- 
able harbour of refuge for coaating vessels, and it said that 
asmany as 700 to 800 wail have been anchored in thio 
roadeteads at one time. From Spurn Point up to Hull 
there is a deep low-water channel, such that the largest 
slip in the British Navy inay navigate it, and anchor 
opposite the town at any atate of the tide. Of course 
any hoatile ship could do the «ame, and the Stallingboro' 
fort and Paull battery would prove but a poor defence in 
the absence of naval reinforcements. But although vessels 
can reach Hull at all times, they can only enter the ducks 
when the tide serves. The tide at Hull depends upon 
many causes besides the attractions of the sun and moon, 
indeed in this river the direct action of these bodies is 
ucarcely felt. In the open ocean the crest of the tidal 
wave travels approximately at the same rate as the carth 
rolix, But ax soon as the narrow seas of the British 
Tsles are entered, the wave loses its distinctive character 
and travels in the different channels at very reduced an 
varying rates, and with many peculiarities. This tidal 
wave in essentially different from the tidal current. The 
apeed of the wave is that at which the crest or high- 
water mark travels, but the epeed of the tidal current 
is the actual velocity of the water. The average speed 
of the tidal wave between Spurn and Hull is twenty-two 
miles an hour, that is, high water at Hull occura about 
an hour after high water at Spurn, and the distance 
between them is twenty-two miles; but the actual 
motion of the water never exceeds five miles an hour. 
The great tidal wave arriving from the Atlantic is broken 
up on reaching the British Isles, and divides north and 


* Abstract of o “ead before the Hull Literary 
aud Philosophical goctety. 


ony pees ew nea 


acnage:| nent one 


_ENGINEERING. 


a tieselehe ae Settee sae eee 
} poh Lg ic The which, 
to form the tidal wave in the 


Roth. og the mouth of the Humber in a 8.8.E 
te ere a ey 
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ve. At the same time the Humber 
meets the sea at a point where the tidal wave has its maxi- 
mum on, and nagerg aed tides of 20 ft, to 22 ft. 
are of usual occurrence at Hull. Assuming the rate of 
flow in the river to be four miles an hour, it is evident 
that the tidal current cannot travel more than twenty- 
four miles, and yet the river is tidal up to Naburn Lock 
in the Ouse, a of eighty miles, where high water 
ocours four hours later than at Spurn, by which time 
nearly all the water which entered the eatuary from tho 
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the ingress of the tidal water in th wenty-four 
miles, and this impulse is transmitted forward in the same 
way that an undulation may be sent along a rope by shak- 

one end of it. 

he Humber is an exceedingly turbid river, and it is a 
debated point whether this silt comes down with the land 
water, or is carried in by the sea. The advocates of the 
latter theory point to the fact that thirty miles of clay 
cliffs between Bridlington and Spurn are phecsaa at the 
rate of 2} yarda pur year, and that the material is borne 
southward by the tide to the mouth of the river ready to 
be oarried into it, and ita atrengthen their cause b 
showing that during a freshet, when the land water is 
abundant, the river is clearer. Those who favour the 
opinion that the mud comes from the up-country, show 
that the oliffé are carried away on the ebb tide, when the 
detritus goes out to sea, and not to the mouth of the 
river. The clearness during » freshet they ascribe to 
the fact that some of the affiuents of the Ouse come from 
a part of the country that does not provide mud, an 
consequently the increase of total water in the atream may 
be greater than the increase of suspended alluvial matter, 
The author is one of those who recognise the turbidity of 
the Ouse as being due to material carried down by the 
atream. On account of the continual to-and-fro flaw of 
the tidal water, an object moving with the current only 
makes five miles net progress towards the sea in a fort: 
night. It therefore follows that in each five miles length 
of the river there is concentrated fourteen days’ detritus 
from a water-shed of 10,500 square miles, and this 
should amply account for its muddiness. Analyses also 
show that at the turn of high tide the amount of aus: 
pended matter is least, and at low tide it is greatest. 

The levels of high and low water, as well aa tidal ranges, 
vary from Spurn upward. The typical spring tide in 
the Humber, i.¢., the eight o’clock tide at Hull, ranges 
20 ft. 3in. at Hull. The same tide at Spurn has only a 
range of 18ft. 2in. Spring tides of much greater range 
ocour nearly every fortnight; during the last ten years 
the greatest range. waa 27 ft., on March 9, 1875. The 
other extreme was reached on November 16, 1877, when 
there was but 5ft, 7in. between the levela of high and 
low water. These f geod neap tides seal the outfall sawers 
for a long time, and give rise to unsanitary conditions in 
Hull, which are being removed by the erection of sewage 
pumping atations, The tide ulwaya reaches a mark 16 ft. 
above the dock sill at Hull, exactly three hours befure 
ae vere, erent of any condition of the wind 

r wea r ; re ne 
mush aa darian Jrhogg fi q next hour Abuth’*“Entie tiie 
height and the moment of high water can be foretold with 
absolute accuracy for two houra before it occurs, 

The Humber ia exceedingly well lighted, At Spurn 
Point stands a lighthouse erected by Smeaton. Jt was 
commenced in 1772, and the fires were kindled on 
September 5, 1776, illumination by coal fires being con- 
tinued for about forty years, when lamps and reflectors 
were introduced. About thirty-seven years later the 
reflectors were replaced by lenticular or dioptric appa- 
ratus, as at present in use. The encroachments of the sea 
upon Spurn Point, amounting at one time to three yards 
per annum, were a great source of anxiety, but since 
1868 there has been a gradual improvement due to the 
erection of groynes. In 1880 there were on the Humber 
three light vesselx, and twelve substantial oe apolar 
and all the way the channel is apy buoyed, suo that 
both by day and night the mariner finds his course per- 
fectly plain. , : 

The most noticeable ubject on the banks of the river ix 
Grimsaby hydraulic tower, 310 ft. in. height, which was 
built in 1849 by Mr. Rendle and Sir William (then Mr.) 
Anustrong. Soon after it was completed the hydraulic 
accumulator was invented, and the necussity for such 
high erections for storing water under pressure waa done 
away with, F ; 

The Humber in the neighbourhood of Hull has during 
recent years been the subject of some severe Parliamentary 
contests. Kxcellent as is the Reographical position of 
Hull as a port, yet it suffers increasingly from ita compa- 
rative isolation on the north bank of the river. The cross: 
ing of the Humber involves many diftioulties. The Hull 


q|and Lincoln Railway acheme in 1883 included a high- 


level bridge craps the ners ves wide cyst for 
the passage of shipping, but the opposition of por- 
sons interested in the trade of Goole proved fatal to 
it. In 1878 a tunnel was proposed, but the Lord's 
Committee pronounced the plan of building it by 
caissons to be infeasible. The Manchester: Shettield, and 
Lincolnshire Railway propose to carry a driftway under 
the river to determine the possibility of making a tunnel, 
and at present they are boring on the banks, A depth of 
150 ft. has been reached at each side, and for over 100 ft, 
there is a bed of solid clay, which ia believed to extend 
all the way across the river, The centro point of the 
tunnel invert will be 120 ft. between H. W. 0.8.T., so 
that there would be at least S0ft. to 40ft. of the clay 
above the crown of the arch to protect it from percolation 
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It is intended to carry out some improvement works in 
the Ouse by training the channel, but these, the author 
believes, would have no effect upon the amount of tidal 
water in the river, and would not lessen the scour below 
. The proposed works in the Humber he fears 
would not be so harmless. The present deep channels in 
front of Hull are dependent, he holds, for their very exist- 
ence upon the maintenance of the existing na condi- 
tions in the Upper Humber, and particularly of the south 
channel past ders Ness. Now the conservancy lines 
would shut up the present channels and substitute a new 
one through the sand banks, to serve both for ebb and 
: is trained channel would terminate a good way 
above Hull, and below it the water would follow ita own 
course probabl with the result of altering the existing 
conditions of affairs opposite Hull. Fortunately there ix 
no immediate prospect of the works being commenced, 
Goole and Grimsby are both increasing their trade, 
while Hull remains nearly stationary. But there is ho 
that better times will come soon. There are t works 
in prograns by which the tidal facilities of the Humber 
will be fully utilised. Ships drawing under 18 ft. of 
water will be able tu enter the new Alexandra Dock at 
low water, a0 that a majority of the vessels frequenting 
the port will be able to paas in without any delay. 








MODERN AGRICULTURAL IMPLEMENTS.* 
By D. Pmnaron. 
(Concluded from page 488). 
Clasa VI. Food penn Marhines.—There is little to 
class of agricultural implements, the chaff- 
cutter, grist mill, oil-cake crusher, and turnip cutter, being 
all zeatectaDe old-fashioned, machines, longe-wettled down 
upon their lees, Somo half-dezen™patents, howevelmwre. 
annually taken out for safety appliances in chaff-cuttars, 
and one of thexe, intcndaeed: b Crowley and Co., of 
Shoffield, in 1878, has merit, The machine is provided 
with a lever, which throws the feed rolls in and out of 
pear and controls the speed goar for determining the 
ength of chaff cut, In case of a man having both hands 
caught in the feed, his body would be drawn against the 
lever in queation, whose movement instantly stopr the 
rolia, A further push against the same lever reverses 
the feed and frees the man, who in ordinary cases would be 
quite helpless until assistance arrived. 

Grist mills and oil-cuke breakera present absolutely no 
new features to remark upon, while, with regard to root- 
slicers, it is now neurly fifty years since Gardner, of Ban- 
bury, patented the well-known turnip cutter which still 
bears his name, and remains the beat machine of its class 
among a thousand rivals, This is the only agricultural im- 
plement which seums incapable of improvement, Unlike 
the thrashing machine, it,is no ‘survival of the fittest,” 
but aprang from the heag of the Oxfordshire ironmonger, 
like Minerva from the fread of Jove, complete and in- 
vincible. 

In conse-uence of #s bulk, the transport of forage is 
very costly, and hay jWreasers, although used by shippozy. 


have never come intu vogye gud adey wedative they give 


dpeortunitten tr pitting inferior atuff into the bale, 


In the Piltor press, shown for the firat time at the Paris 
Exhibition of 1878, the hay is forced into a cylindrical 
vchambor by the uction of two conical rollera, which divide 
the stuff into bunds, and wind these around each other, 
without injury to the fibre, until the cylinder is filled with 
a compact mass of hay, ‘This issues like a sausage from 
& AaUNAge Machine, and presses against a plate, whose re- 
sistance is adjusted according to the density required in 
the bale. When about 3 ft. of compressed hay protrudes, 
the machine is stopped, und the bale tied up with wires, 
Kach bale weighs about 2 ewt., and ity density varies 
from 12 }b, to 25 7b, par enbie foot, 18 Vb, being recom- 
mended for conveyance by rail, and 25 lb, for shipmént. 

The Doderick press, an American invention, consists of 
three parts ; 

1. A vibrating beam with packer for doubling and 
forcing the hay into the inouth of the compressing 
chamber. 

2. A ruciprocating travorser, or hay piston, for forcing 
the doubled mouthful of hay into the compressing 
chamber, and 

8, The compressing chamber itself, in which self-acting 
springs allow the ingress of hay, but prevent ita expansion 
backwards, 

The bales are rectangniar in shape, are bound with wire, 
und can be made of any length. 

This machine will compress 45 lh, of hay into one cubic 
foot, or a ton of hay into a ton of measurement, It has 
yet to be seon whether such a& press cn not be applied to 
the saving of yreen hay in the field. The compression 
would prevent fermentation, even if hay were packed ina 
much greener state than it is generally stacked, and hay 
might thus be secured in more valuable condition than 
when atacked and swoated in the usual way. O ie ma- 
chine, capable of pressing 2) tona per hour, could deal 
with the crop as barre us by ordinary stacking. The 
hands employed would be less numerous, and when the 
markot is the destination of the hay, such a scheme seems 
very practicable. 

Class VIL. Milling Machinery.—Milling, although one 
of the most ancient mechanical processes, is just now un- 
dergoing changes of a radical character, extremely inte- 
reating in themselves, and even, possibly, involving the 
abandonment of the millstone itsolf in favour of a aystem 

* Paper read before Section G of the British Associa- 
tion at Montreal, 
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€ grinding by rollers. It would be impossible, with the 
‘ime at dispusal, to introduce even the mereat outline of 
modern milling, aud those, therefore, who are interested 
in the subject are reforred to the paper already quoted, as 
read before the Suciety of Arts by the author in 1883. 
Class VIII. Dairy A pevean ces = 7 vey years ago, 
scarcely any foreign butter was imported into England, 
but now, not a hundredth part of the butter eaten in 
London {s of English origin. Great Britain, indeed, buys 
L2,000,000/. worth of bu every your from the foreigner, 
although the climate, the soll, of cows, ; 
andthe cost of transport, ‘are all in favour of the na 
his butter once or 


elish farmer makes 
» week, nin goin it, any, to 
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in quality from | 
ingly display in wrecpiig® of oloth, or even news- 
vapor, Butter from Normandy or Denmark, on the other 
and, comes forward in a very differentcondition. Agents 
attend the local markets, an pain all their produce from 
she farmers, whom they keep advised of the 
vogue. This butter goes toa factory, where it is first 
mixed by machinery, and then put up, nattily papered 
in boxes holding # dozen 2b. rolls. The contenta of 
svery box distinguished by » Bip brand, are exactl 
alike, so that the rotailercan order from day to day, wit 
che certainty of getting just what he wants, without any 
sxpenditure of time or trouble. 

he enterprising dairyman has now at command a 

t variety of machinery. The separation of milk 
jess cream, hitherto effected slowly by gravitation, is 
prought about instantaneously by means of centrifugal 
zeparators, of whose many forms the Laval machine, 
sxxhibited forthe first time in England at Kilburn, in 1879, 
in the best known type. Milk rung through a tap into 
a apheroidal vessel, about a footin its larger diameter, 
which rotates at a speed of. or 7000 revolutions per 
minute. The heavier milk is at once thrown outwards 
towards the circumference, while the lighter cream re- 
mains near the centre, and each is drawn off from ite 
respactive zone by suitable outlet pipes. Cream is thus 
separated at the rate of 60 gallons an hour, the action 
belie continuous so long as milk is flowing into the sopa- 
rator. 

Where the centrifuge has not yet been adopted, either 
Cooley's American or Swartz’s Swedish setting vessels 
are rapidly replacing the old shallow pans, the theory 
that uhallow setting promotes quick rising being now 
axploded. The Covley cans are cylindrical in form, and 
slosed with covers, containing air, the whole being aub- 
merged in water of 4h deg, to 55 deg. temperature, The 
Swartz cans are narrow and deep ovals immersed in, but 
aot covered by, cold water and having no lids. By the 
American plan xweet cream can be obtained, whether in 
slean dairy or in a dirty scullery, and both systema pro- 
tect the milk from taking up either germs or flavours 
from the atmosphere. ; 

Tt has long been known that, if milk is artificially cvoled 
immediately after leaving the cow, it will keep sweet 
much longer than if allowed to cupl naturally, especially 
Pv. weather, This is obvionl, because the floating 
the warm iit a yeen made, find in 
developnient, while they do not flouriah in a coldye 
auitable, soil. Tubwar refrigerators are consequently much 
used in the best dairies, and where a constant supply of 
cold water is at hand, are most useful adjuncts eithor tu the 
mechanical cream separator or totheimmersed setting cans. 

Of recent improvements in churns there is little to be 
said, but the case iw different with regard to the ‘ butter: 
worker,” a device to which the French and Dutch owe 
much of their trade, because it enables thom to amalya- 
mate the butters of many farms and supply a constant 
quality to the factur. There are several excellent forms 
of butter workers, in the best of which there is no need 
for the attendant to touch the butter from first to lust of 
the process of amalgamation, 

Many appliances for scientific dairying are now within 
reach of British farmers, but before they will win back 
the trade which the foreigner has taken away, dairymen 
must either associate or establish their own butter 
factories, or middlemen must do so ar they have done on 
the Continent. A trade of 12,000,000/. sterling per 
punum is not to be permanently loat without an effort, 
and it remains for dairy farmers, having realised what a 
mine of wealth they are abandoning tu their foreign 
competitors, to take a hint from the old saw, fae est ct ab 
hoata doveri, 

Claw IX. Poultry Farm Appliances.—The link between 
wultry farming and machinery is very alight, and it is, 
beuides, unnecessary to describe auch well-known devices 
asthe incubator, the artificial mother, and the feeding 
machine, which, indeed, are only introduced hore in order 
that a subject, interesting in itself, and of great agricul: 
tural importance, should not be dismissed without remark. 

It appears, from trustworthy statistics, that there are 
40,000, of fowls kept in France, and that country 

wroduoes poultry for the table whoxe annual valve 1s 
000,000, sterling, and 4,000,000,000 of egys, worth 
10,000,000/, uterling at the lowest computation. One-fifth 
of all the eggs laid in France are sent to this country, 
which pays to foreigners for ogee and poultry the astound- 
ing sum of &,000,000/. annually. 

ere, than, are three imports, viz., butter, eggs, and 
fowls, Whose combined value is not less than 20,000,000), 
That sum equals the whole export trade of England in 
wool or iron, Which, next to the cotton manufactures, are 
its chief branches of foreign trade. It is one-third of its 
largest import, corn; one-half ites next largest, cotton; 
nearly equal to the whole import of sugar, snd nearly 
double the whole import of tea—and the British farmer 
has thrown it uway ! 
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Paysandu. 
From Bilbao there arrived 16,031 tons of iron ore, and 5556 
tons came to hand from other sources. 
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the British farmer's "to week for ! 
000/. which he now quietly abandons to 
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advan ‘of acess through 
and Jateat’ intelligence upon ev 
, whether closely or remotely connected with 
culture. The motto of the Society, adopted at a time 


when there was much more practice than science both on 
the farm and in the workshup, has’ already become that 
of the agricultural engineer, and a new prosperity awaits 


British agriculture whenever it can be fully characterised 


as ‘‘ Practice with Science.” 





NOTES FROM THE SOUTH-WEST. 
Portishead District Water Company,—At the half-yearly 


meeting of the Portishead District Water Company on 


Saturday it was reported that with only a moderate in- 
crease in the present rental the income account of the com- 
pany would be placed upon a satisfactory basis. 
Newport.—There is not much to add with respect to the 
steam coal ; a quiet tone continues to prevail, and there is 
little pressure in any quarter. The arrivals of iron ore 
have been numereus during the week, and in consequence 
onl as has been going on with activity. This trade 
does not show any signs of improvement. In the manu- 
factured and kind trades, although great depression 
continues, @ more cheerful feeling seems also to prevail. 
Tho clearances of iron Jast week comprised 800 tons to 
Last week’s coal clearances were 86,801 tons. 


Coal at Pontypridd.—The discovery of the 3 ft, 6 in. 
seam at the Marine Rhondda Colliery by boring has been 
followed up by the removal of the rock above it, and the 
first truck load of cual was on Thuraday sent by railway 
to the Cyfarthfa works, Specimen lumps were alao sent 
to some local men, and al) declare the coal to be of excel- 
lent quality. 

Muestey.—The (treat Western Railway Company has 
just completed a contract with Mr. Lorton for construot- 
inga double line of railway from Maesteg to Ty with, 
which is to be completed by the end of June. Three or 

a have aleo tu be constructed near the Macateg 
Station, It is stated that a handsome new 
-hintibveen wot hy: bean hailt at once and a new platform eracted 
on the eastern side OF tne beation, where passengers for 
the down trains will have to wait. These improvements 
are carried out because of the great increase in the traffic 
from Glyncorrwg, Cymmer, and Blaengwynti ; and pro- 
bably to make it unnecessary to divert any of the traffic 
to the Swansea and Rhonddu Railway when the latter is 
opened, 

Cardiff. -An easy tone continues to prevail in the steam 
coal market, and most shippers are keeping their collieries 
going upon old contracts. The patent fuel market main- 
tains o watinfactory aspect. Prices continue to be quoted 
at about their previous level. Iron ore continues dull. 
Last week's coal clearances comprised 113,668 tons of coal, 
1685 tons of iron, 2330 tons of patent fuel, and 1258 tons of 
coke. From Bilbao there arrived 1876 tons of iron ore, 
and 1590 tons came to hand from other sources. 

Water Sunply of Cardif-—Mr, T. A. Walker, the con: 
tractor for the new reservoir at Lianishen, has a considor- 
able body of workmen upon the ground. A siding ia bein 
constructed to connect the works with the Khymney Rail- 
way in order to facilitate the conveyance of the equ 
materiel, The contractor's engine, in all probability, 
will convey the whvle of the trafficfrom the Rhymney line 
to the works. 


Caerphilly.—During the past few weeks the collieries in 
this district have beon worked with more regularity than 
for some time past, the tonnage of houre and gas coal 
despatched to Newport and Cardiff being large. The 
Cwmglo Colliery Company is pushing operations forward 
in a successful manner. The Cwmglo, Everglyn, and 
Rhos Lantwitt Collieries are Ferg tH tonn of 
coal daily. The Lantwitt and Black Vein Colliery, 
which is the largest undertaking in the district, is aleo 
employing a large number of hands. 

Swansea.—The steam coal trade has maintained a fairly 
healthy tono. Collieries are not working to the full ax- 
tent of their productive powers ; atill shippers are fairly 
well off for orders, and are able to maintain prices. There 
are considerable atocks of patent fuel on hand. The pro- 
posed increase of the Navy has imparted a little more 
strength to the iron trade. 


FOREIGN AND OOLONIAL NOTES. 
Newport News.—Newport News, situated about equi- 
distant from Fortress Munroe and Norfolk, is coming into 
notice axa shipping perks particularly for grain. A steam 
elevator of a capacity equal to 1,600,000 bushels, and 
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shipping 20,000 bushels per hour, has been recently com- 
leted. By means of the Ohesapeaky and Ohio Railroad 
ewport News ia directly connected with large iron 
furnaces in Virginia and the coal minus of West Virginia. 
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Ouban Iron Minerals.—Two of the largest Pennsylva- 
nian iron companies are now importing iron ore from 
Ouba. A railway has been constructed from Santiago for 
a distance of engi | miles into the province of Jaragua 
for the purpose of facilitating shipments. 


Hergott Springs. —A. trial has been made of the fitness of 
the water obtained from an artesian bore at Hergott 
Springs, South Australia, for locomotive purpose: The teat 
was carried out with a train consisting of eleven fl 
trucks, three road vans, one water tank, two on ; 
and a truck van. The journey from Hergott to Farina, 
w distance of about 80 miles, was made in good time with 
the fauge- lasa full of water, and a pressure of 115 lb. to 
120 lb., without any signs of priming. The train was then 
taken on to Beltana, the weight being increased at Farina. 
On going up a steep incline a short distance from Beltana 
priming occurred, and the water in the boiler was mixed 
with a ey freah, with the result that no further priming 
was noticed. 


The Murray.—Worke at Hart's Ialand for aserente 
the channel of the Murray appear to have been successful. 
Captains report that they have already made a difference 
of 2 ft, in what used to be one of the worst places in the 
river. 

Norfolk and Western Railroad.--The Norfolk and 
Weatern Railroad Company owns about 1000 acres of 
land at Lambert's Point, just four miles below Norfolk, 
Virginia, and it is now building there one of the finest 
cval-shipping piers in the United States, sufficiently long 
for seven or Bight vossale to load at once. The coal comex 
from the Pocahontas mines. 


Carrara Marble.—The total production of the marble 
quate of Carrara last year was 173,593 tons, of which 
15,644 tons were rough blocks, and 47,949 tons sawn or 
worked. The exportation in 1883 amounted to 147,188 
tons, showing # decrease on that of the previous year of 
10,782 tons, and an increase of 24,888 tons on the quantity 
exported in 1881. 


“ENGINEERING” ILLUSTRATED PATENT 
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ve notice at the oe of wition to the grant of a 
Patent on any of the grows mentioned in the Act. 


BTEAM BOILERS. 
930. D. H. Lowry, Wi Lance. Steam Boilers. 
Figs.) January 8, 1864, gas producer is employed in 


6d, fh 

(io of the ordinary furnace, and between tho producer and 
the flues je placed a bridgo LD, and from the ridge tho flue is 
divided longitudinally into two parts by a flrebric Gepataga 
which may be porforated at intervals by holos 11. At the on of 
Fug 
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the flue isa orated alide J for admitting air in regulated quan- 
tities to the flue. The gases from the flues F return by tho flues 
M, from which they pass to the flues K and to the chimney. The 
boilers are first fred with complete combustion of fuel in the fur- 
nace, and when the fluesare well heated the supply of air tothe fuel 


is lessened, the produced burnt at the end of the flues PF 
at which point ari then mamaltved, (Accepted (october 17, 1p54).. 
1498.—HZ. London. (4. F, Gordon and H. Hobve 
Concord, N.H., U.8.4.) Steam aters, (6d. 4 igs.) 
January 14, 1884,—Two circular series of upright water tubes con- 
nect an annular water with a steam and water drum, and 
aurround a central . The inner subes are arranged closely 
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requirerhenits of those who may wish to ascertain at a glance the ae of makers of any 


advertised in ENGINEERING; for detailed particulars, the advertisements of the Firms indicated in this list may readily be found on 


reference to the alphabetical index of names published every week on page V. of our advertisements. If the advertisement sought for should not 
be found in the Number of ENGINEERING in which search is first made, it will probably be in the Number immediately preceding or following, 
many advertisements being inserted every other week only, whilst some few appear at longer intervals. 


The DIRECTORY will be published as often as occasion may require, but its appearance is not guaranteed at any stated period, and as 
it is desired to make it serviceable and reliable, the Publisher will feel obliged by advertisers pointing out any errors or omissions that 


may be noticed. 
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and SHIPPERS OF MACHINERY in this country and abroad; also to the BRITISH CONSULS ABROAD, and to the Heads of Departments of FOREIGN 
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circulation, special facilities are afforded for bringing them and intending purchasers into direct connection. 
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Btu ie bude enn Tose 

; rputanea, eutaedarsel uate 
‘Lipton, staturilahuise 


KRatloy 
pal td Trunworks, Misaiehesten 


Coal Cutting Machiucs. 
Cirange Tron Co,, Limited eo Durhan 


Conl Merchants 


Clay Crom Co ws ree Clay Cross, neu Chesterfield 


Coke Ovens 
Sinem, HL. at oe re 


Colliery Plant. 


Clay Cross Cu, 7 ie 
Tagliah, K., & Co. . ; 


20, Miunint Street, Mauchertes 


«. "lay Cross, near Cheatortield 
es 6@t Helena, ‘ ancashire 


Davy Brothers, Limntted ., Bheffeld 

Canalwin, James, & Co. o  Aninwun, NL. 

(irauge Iron Cu., Limited es Durham 

ilathorn, Davey & ne Lave In 

Lowe Br nah wy Lata. The Whitehaven 

MeCulloch, T., & a a oe) Kilwarhock 

Walker Aether Se 1» Pagetield spurts, Wigan 
Woods, Hamuiltun & Cw... .. Halford, Mancheste 


 § 


on 


Compras. 
Negratt! & Zambrana 





Holborn Viaduct, E.C. 


Condensers (Fresh Water). 


Chayitin, Alex,, &@ Oo, .. ae 
Normandy, A. 


HuMfeld & Brown .. 


Cresson HIN Bngine Works, 


caste heb Btation, Vie 
wria Docks, BE 
Janos Mt, and Devonport 8t., E. 


Condenscrs (for Steam Engines). 


MeCulloch, T., & Buns .. 
Mortou, Alexr., & Thomecn 
Huflell & Brown .. 
Worth!ngton PumpingEn gine Go 


Copperamiths, 


Birnungham Battery & Mets! 
Mtorey, I, & Houa on oe 


Cotton Preasea, 
Piggott, Thos., & Qo, 
Tangyes Limited 


Couplings (Rallway). 
Boger. Robert, & Co, 


Turton, (igu. ae 


Kilmarnock 
6, Buchanan Street, (1) 


James Bt, and Devon t. ". 
114, Queen Victaria Street, F.C 
Riemi 

Knott mgnem Manoheater 
Birmingham 

Coruwal!l Works, Birmingham 


Rtoekton-on-Teos 
4, Weatminuster Chambers,5. W, 


Cranes, Travelicrs, Winches, &¢ 


Anderson & Gallwoy 


Appleby Rrothera , 

Apbuty Railway Curriage & Iron 
Co,, Limited 

Balimturth, Win, ‘executors ot 

{Laco, Hteam) .. 

Hatters Brother .. 

Carrick & Rituiile .. i ie 

Chaplin, Alex,, & Uy, .. eu 


Cochrane, Inu. 0 
Coles, HLT, ,. 

(‘owana, Shelton a Co., Limited 
Drysdale & Cu. 


Kast Ferry Road Eng ihoaral 
Works Co, Limited 
Flolding 4 Piatt 
eee, RU,&Co.. 
Grange Iron Co., Limtted 
Manan, Donald k& en 
Trywig, Wey, 
Jauaon, C., Hon & (‘o, ‘ 
lava Kunndry & & Hnguveos ig Ca. 
Jassop, J., & Bon ., 
Melville. W. MM, ia i 
Ormerind, averse ‘& Cou ve 
Paul, M., i 
Pickeriny, tin, » 
Priestinat: Hrothers 
Ransomes & Uapier 
Roger, R., & Co. 
Rose, Down & Thampaun 
Russell, (leo., & Co. 
Havile Htreet Foundry aud En 
einpes ve Co, Diinited, 
Melig, Honnenthal & Co... " 
Shanks, Aloxander, & Kon oe 
Bhirlaw, A., & Wo... ‘iv we 
Mmith, Thos ait 
Mtothert & Titt, Limited’ Ss 
Taugyes Lisitted .. és 
Tweldell, HR, WH. . 
Walker, t., & GO vs ya 
Wilson, Juhn H,, & Go. .. 


Crankshatia. 
Moardmore, 1 & W. 
ersemor, Henry, & (o., Limlted 
Cdarks'n (rank Co., Linntterl 
Merwy }orge, Limite, Tha .. 


ve 


oe 


Cruciblesn. 


wine 6 Cu. ae ae oa 


Cupolas 
TViwaites Brothers is 


rece 

Mell, 
“et ten Boitar ‘npn 
Thy Disincruatant Mayes lad Ly, 


Pisinfectora 
Haulove, Allott, Fryer & Co... 


Dininiegratots. 
Aakham aes & Wilaon, Ltd... 
Xivana, Je & ¢ Wh . 
Farner, Jua., & hoon. ‘ 
Hartley & Arnoux Brothers. 
Jonian, T. 1B, Ron & Conus... 
Marden, Kravis .. 
Teiggs, B. (Carr's) .. 


' 


oe 


WiatiNory Plamt,—(see Browery and Miatittery Punt), 
Bintitling (Water) Apparatua. 


Chaplin, Alex. & Co. oo. 
Noruaidy, aA, aa ee an 
Tw & Pinean . rt o 


Diving Apparatus. 
Harnett & Foster .. 


Prawingn, Tracing», &c. 


Kell, J... & Ron ee oe es 
Moaaer & Thur i 
Thorp, Jou 


Dredging Machines. 


Hruce & Batho 
Cates, u. J, ‘ ve oe 
Kilwarda & Byun ., a a 
Fleming & Forgiunan ae ws 
Hanna, Donald & Wilson 

Hunter & English a 

Nelntyre, HL, & Co. 
Prleatinan Drothers f 
Rose, Downs & Thonpeon 
Meuthert & Pitt, Limited, 


Winter, F. .. 


Economisers (Fucl). 


(ogling, Robert, & Cu... ee 
direan, ‘., Peis an 

lawouck, A 

Pullock, Nacuab, & "Highgate . i 


Klectric Lighting Piant. 


Crompton, RE, ACO... 
Glover, W. TT, & Co, 
Lane, Howard, & Co, 


Woulhonuse & Rawaon 


Blectrical amas 


Trnnptow, RB, & Co. 
Valmunda & Quolden 
Jubnson & Mhillips a 
Waonhuuse @ Rawson * 


ee 


Cremorne Works, Lot's Road, 
Chelsen, BW, 
bart Greenwich, #.E. 


Opeushaw, Manchester 


Rodley, near Leeds 
(is, Hope street, Glasgow 


Edinburgh 
Cranston HIll Engine Works, 


(ilaagow 
Tiiehes 


: 8, Rumuer Ktrest, 8.2. 


Mt, Nicholas Works, Carlisle 
Kon Accord Knyine Works, 
Claaguw 


Millwall, FE. 

‘{loucester 

Derkley Street, Blriningliam 
Durham 

Paisley, N.B. 

Queher Worka, Bratford 
Darlington 

Newport, Monmouthshire 
Lalneateas 

Kirkealdy 

Hulmo, Manchester 

Levetfard Works, Dumbarton 
i sc Toes 

Hall 

5, Weatininater Chambers, 8. W, 
Tron Foundry, stucktan-on- 
Rul | Teea 
Motherwell, near Glaagow 


Ahetteald 

M3, Queen Victoria Street, E.C, 
Dens Ironworks, Arbroath 
Herkley Mtreet, Biriniingham 
Rodley, near Leods 

Bath 

Cornwall Works, Himoiingham 
14, Delnhay Street, 4.W, 


TLaols 
Aawithitia, Liverpevol 


Qiaagaw 

Shattiald 

Lincoln ( 
Livery 


Lambeth, &.E. 


Vulcun lronworks, Bradford 


| Anhentas Works, Mouth eark, x. Ke. 
YR, Henenge Bt, Birmiagham 
Cheetham, Miaue heater 


Notting buss 


Bhaftiall 

Tranipet Ht., Gathorne, Man- 
Malfort, Mancheste: |vhuster 
Atuke-on-Treut. 

£2, Girmvechurch Htroet, EC, 
Bheftieldt 

99, Dirowl Htreet, Bristel 


Gligw 

Craton House Btatiun, 
torin Dovks, K, 

Glasgow 


Vie 


Qoy, Ragle Whart Howl, N. 


40, King Street, Covent Carden 

s, ‘Quality Court, KC, 

Copthall House, Telegraph At., 
Moorgate Strout, B.C. 


n, Victorin Chambers, &.W. 
80, Bumner Htreat, BE. 
Wimet Romi, Cubitt Town, E. 
Palaley, N K 

Vaialey, N.B, 

Bow, Loudon, E. 

yaleley near Glasgow 


Hult 
Old Foundry, Hull 
Bath 


138, Loudon Wall, E.C. 


Mattou Court, Ipswich 

Bt. Ann's Hquare, Manchester 
Colehawn Foundry, Slirewalury 
Shettlestone, Glasgow 


Are Worka, Chelusafoed 

25, Huoth Street, Mancheater 

415 & AMG, Palinaraton Build- 
inys Lendon, zc. 

11, Queen Victoria Street, B.C. 


Manaion House Build B.C. 
%, Victoria Manalona, 8.W. 
74, Union Ct.,Old Brow! 8t., EC. 


43, Quean Victuriy Street, B.C. Grange 


















ENGINEERING. 







Elevatonm, Grain, Coal, &¢. Engines (Gtatlemary}.—luninwsd, 
Priestman Brothers es oe Hull . Wm. er oe oe oye 
Rose, Dowus & Thomsen . Old Foundry, Hull Harvey, Robert, & Go eae Mea k Grove Ironworks, Qlaagow 
vey a ee ts 
Emery and Emery Clot, a Froude. 4. hewn 
Acton & Borman .. 7a Boos Taso BC Woks : oa 
Goldaworthy, T., &Bons.. .. Hulme, Manchaste ae vee&Co,.,.  .. Moho Ironworks, Belton 
Oakey, John, & Hons ae er Wellington Mills, Londou, BE. Hol ley, v4 ee oe ae . Dorset + 
Emery Wheels, ei ee pune R., 4 Sous, Limited., @ : : 
,Bonnenthal &Co... —.. 85, Queen Victoria Htreet, ¥.C. ea : : 
:'s Rmery Wheel & Machine i eS anenins 0 Os. Letom Monmquthahire 

aaa y LAmitet Ardwick, Manchester ab "0 Oo., Lid. Tha 
Bterne, L, 4 Co, Limited ., Glasgow & London Mochinery & Harlware Co.,Ltd. 147 Gace Victor Street, H.C. 
Engziuc and Boller Fittings. as oe Marshall mat Limited... Galneborough 
¢ ,dno. & Co, .. es oe «Albert Engine Works, th MoO » &Bons ., +» Kilmarnock 
bevtaen aahe. & Co. scone 188, Seve Rtrest, 6. 5. faces “mrs af %, Old Mees, BC. 
ay a ee Mae cciae Neill, Wa, @fen., .. .. it.Helen's Junction, Lancashire 
MeCuitoeh, T,, &bons .. 1» Kilmarnock New, D..&Co, 0 +» 15, Devonshire Chambers, ¥.C, 
M'Neil, ; Jr. ee Snes Park Ironworks, tae J. oo wee Kk li Engine Works, 
Pieking, kins & Co, .. or w, London, EK. gow 
Tangyes Lirnttad e ‘si Comal Works, Birmingham denna as ro Co és Hulme, Manchester 
Wine, Charles, a Co, ! re arazellie weevet hinmingh am Peaketi, Themen . ee we Atl m Worka, , Ririetel 
Engines (Air). Ranscunes oe Fetters, Lid. Apey 
Tyler, i, é Cy, af ee oe 84, Whitecross ‘treet, EC. Roger, R , Co. ee ° oe B NOs 

Rose, Downs & Thompson a. Old Foundry, Hull 
Engines (Hlewing). Reson Prodan ae.) pbest omtoren kamen 
Adamaon, D,, & Cu, ‘ .. Dukinfleld, Manchester Bavile Btrest F Iry aaa Eu. 
Carrick & Wardala ‘ «s Gateshead giueert Uo. Liulted Sheffield 
Gale Biotes, Limited. ie ress Smedley Brothers , aa = Eagle Ironworks, Belper 
uUwaA e ' "4 oe 

Quedfellow & Matthews.. 1. Hyde, near Manchester Tap ae et pe ryote as chy done Works, Biralagham 
MeCulloch, T.,& Seus », «> Kilmarnock Turner, E. B.é F... " Te 
Nall, W., & Hon vs ie ». Mt. Helen's Junetion, | anoaahire Tyler, i, &Co. .. 7 - whol Upper Whit 


Ormerod, Grieraon & ('o. 
Bavile Mireet Foundry ‘ant En- 
gineering Co., Limitedl.. . 
Thwaites Brothers 3 
Walker Brothers .. 


oe ee 


Engines (4:ns). 
Andrew, J. KOH., & Co 
Rarker, T. I., & Co, 
genres Gus Rugine & engineer 
t ee 
Crossley ‘Bros , Limited .. ite 
Miller, H. L. os es ve 
Okes, J.C. R, oe 
Rtertie, L., & Co. Limited e 
nugyee Litnited .. 


Engines (Locomotive). 


prplaby Brothers, 
Bagnall, W, Q, 
Baldwin Locomotive Works es 
Halmforth. Win, (Execitors af) 
Black, Hawthorn & Co. .. 
Chaplin, A,, & ¢ 0. oe as 
Djuk, Kerr & (Jo... 

Faloon Horie & Car Worka,1 Ltd, 
Able th &Co,., 

e Tron Doss Limited 
ype orm, I. & “ie 
Hudswell, mice & Co... 
Haaualat Engine ('o. oe 
Jesaop, J.,&@ Mou .. ve 
Korr, tuart &Cw.. 
Lawon iipeerite Cs td, ‘The 
Manning, Wardle & Co, .. 
McCulloch, T., & Roun .. 
hark Thonaa .. 

Hogers Loco. & Machine Works. 
Walker Brothers .. 


Engines (Marine). 
Applehy Brothers .. * 
Vurrell, C., & Suns, Limite a 
Cochran & Co. ’ 
Gran, Jobu, & Co... a 
Hanna, Donald & Witt a 
Hawthorn, Roa 


ee oes 


oe 


oe 


Hayes, Kd. 


Hunter & English .. os ie ae 
Paul, M., & Co. aie "y 
hasty a “btesas Ss wa “4 


Rankin & Kiaskmore .. 
Nagar, ., & Co... 

luse, Lowns & Thomnpaon 
Ruma & Dugan... 
Thurnyecroft, J, 1, * Cu, 
Voaper & Cu, ve 
Wileon, Alex. & Uo. 


Wilson, W.M. lk. 
Yarrow & Cu. 


Engines (Portable). 
Appleby Brother ., 
Rarrows & Atawart 
ee J, & Cu 
Clayton & Shuttleworth 
Tinvey, Panman & Co. . 
Fariint, Robay, drown & (Co, 
Fontar, W., & Oo., Liana ted 
(iarrett, Rt, & ois 
Tthudlay, K. 8, F 
Horuaby, It, & Sous. Limited ., 
Marm 1, Hons & Co, Linital ., 
Mather, G, te, 
Ransotoed, Sinn & Jefferies, Lut 
Heading Tronworks Co, on 
Raley HCV ‘ 
Ruston, Proctor & Ce. 
Minaliey Mrothere ve er 
Turner, E. la F,, oe oe 


Engines (Rotary). 
Heenan & Froude .. 


Engines (Mtationary). 


Adamaan, D,, & Wo, 
Arey Brothers ve 
then, MaoNatit & Co. 
Allen & Muaclellan.. 
Harr, Janes... . 
HMarrows & Riewart 
Beckwith, K., & Wo. oe 
Brotherhood, \ eee 


Buckley and Taylor ee 
Burusted, F. ) ve vs 
Carrick & Wardale 

Chaplin, Alex., & Cv, 


oo ton & Hhuttleworth . ee 
Cunlbrookdale Cu., Lautan ae 
ee d is . 
Coles, H Si ve 
Coley, entry an 


oe 


ee 


oe oe ee 


ee 


se at 


as 
at 


ee 


. Crown Tronworka, Glasgow 


* 40, Buckleratary, KC. 


- ertull 
Whitatlald Worka, Glasgow 


| Hednesford, Btaffe, 





Hulme, Manchester 


Sheffield 
Virloan Ironworks, Bradford 
Wigan 


Walker Brothers .. 
Walker, T., é Co, es ee 
Whitmore cf Binyou .. sf 


Willans & binson aa ao 

Wilson, Alex., & Co, eo os 
Btockport. Woods, Hamilton & Co... oe 
Bobuludeld it., Birmingbawn 

Eagines (Traction), 


J1, Queen Victoria street, E.C. 
Mancheatar 

Birmingham 

ah, Queen Victorin mirest, KC, 


Avelin ry Porter ve oe 
Burrall, (@., & Bons, Limited oe 
Clayton . Shuttleworth. is 
Fuster, Wn, & os pve ee 
FYowler, John, & 5 
Marshall, Sons & “Ge 
Reading Lrouworks Uo,, Ltd, 


Gormwall Works, Birmingham 


East Greenwich, 8. ¥. 


Stafford ae ae 

Phi ladelphia, U.8. A. rete J. i. es ae os 
Rodley, near Lewin 
i I'yue Excavators. 
Joh Lenleahall Street, EC Bruce a Batho .. ae ‘a 
Loughborough 

‘ Chaplin, Alex,, &Co, ,. 

Durham Flaning & Ferguson %s aa 
Nowcaatle-on-Tyne Priestinan Brothers ee ee 
Leols Rosa, Downs & ree ee 
Leela Ituston, lroetur & lu... aK 
Latuenster Behram. Richard, & Co, 4, 7 


ritahaven 
Hoyne Knuyine Works, Leeds 
Kelanaricck 


Fans and Blowers, 
Allday, ane Bons, & Cu, we 


Allas Kngine Works, Bristol Vapell, R, A, “ *e oe 
Patoraait N. J, pean: _ vivo bir nats 
Fagefell Fears Wigan Drywdal ne a'Co, iW. oe é te 


Oraiye Iron Co,, Limited o 
MetJulloch, 'T., & Sons 


Raat (dreenwich, 8.10. 


Thetfor! ple Htreel. Foundry aud Kn- 

Birkeuhaadl ring Co, Limited., os 

Albort Engine Works, Jeith Belin, A ‘Sonpeulial & COs - 

Yaisiey, NB. fulibele, U., & Uo. .. “a 7 
ewenatio-on-Tyne 

byte Ntreed. ad Thwattas Brothers.. ve a 

Her, hi, Union Enytneering Co. .. oo 


Walker Brothers .. 


javenturd Works, Thunlarton 
Mayle, jrunworka, Newbury, 


(iroonock 
Stock ton -un- Tees 


Fered-Water Heators, 
British Qaa Kuginn & Engiueor- 
qh 


ing@o. .. a an ve 
Bavile Street Foundry and Kn. 

supers f ae Limited... 
Sterne, L., , Limited 
Tangyos Limited a 
Taylur &Challen ., es ee 
Wright, Jos, & Co. re ee 
Wooda, Hamilton & Co... 


Fencing. 
Denia, W.F., & Co, 


an 


Chiswick, W. 

Browl Mtreet, Portamonth 

Vauxhall Jronworks, Wands 
worth Koad, §.W. 

Hlyth, Northumberland 

Ide of Dogs, Loudon, B, 


Eat Creenwivh, 8%, 


‘ Bautury 7 
adt, , eat 
Lineoin.- : : Bedford, J., & Buns ss +a 
Colchester Jowitt, T,, & Hona,. 
Galiatyrough Tilghman Patent sand Biast Co., 
Lineoln 


Filtering Apparatus. 
Halliday, Ju &Cu,.. 


Loiston Works, Suffolk 
Bourton, Dorset 


w? ee 


Qrantham 
Galnaborough Pulsometer Engineering Co. ., 
Wellingborvugh 
Lae ti Fire Clay Goods. 
Lincoln ined lett ni Hire Clay Go, Tin 
enbulg Union Fire Clay Co. The 
a aaa Lincoln Karshaw & Mole .. i 
fpawleh Lowood, J. Graywon, & Ce, ge 
Fire Engines. 
Morria, John oe ae ee 
Manchastar howe, W., &CO ee 
Worthiigtonlum plugEuyine Co. 


Nukinfleld, Manchester 

Kast Greenwich, 8K. 

Helen Rtireet, Govan, disagow 

Rentinel Works, Ulnagow 

Kilmariock 

Bantury 

Buntterland 

Helvadera Road, Westminster 
Bridge, 8.E. 

Castle Ironworks, Oldham 


Farmer, Jas, & una 
Landate, Janie 
Bulamers, T. & W 


Forges (Portable). 
Thwaltes Brothers 


ae es 


ee ee 


pe ee 


Askhauw Bros. & Wileon, Ltd, ee 
Beardiuure, I. & W. 


Gateshenl 

Cronaton Hill Engine Works, | Heeamer, Hanry, & Co., Limited 
(tlaaygow Brown, Uailey, on& Co, 7 

Lineu)n Ulatrke's Crank Co a 

Coal oe Hhropshire Glasgow iydraulte Forye Co. s. 

Binier Street, 8H, Guadfelluw & Matthews ,. oe 

Mansion House Chambers, 11, | Hil @ dinith és eer 


Queen Victorian Street, E.C. 


Copeland, J., & Co. owe) Dubbie's Lansn, Glasgow Ibbotson Brothers & Co., Ltd... 
Craly, A. FL, & Co. «eae Paisley, NB. Jackson, P.B.,& CO. 1. oe 
Dngiiah, H., & Co... oe a» §=8t. Helen's, Lancashire J i Wm, é&Som Cn, a 
Davey, Paxtwan & Co... +» Colchester Kirkatall Forge ('o. oo 
Imvy Brothers, oe Bheffield e Sierneus Bteel Co. =. 
Donkin, B., & Wo. ne aa earl ln Ast Leeds Furye Cu., Limited BG 
Douglas & Grant .. os ve oe ouudry, Kirkealdy, Mersey Furye, Lama ited, The .. 
Midland ltallway and 
Drysdale & Cy, ee oe ee ber “Accord Engine Works, Wagon Co., Limited on 
a Osburnoe, 8, & Co... “a 
Farmer, Jns., & Sons e: Balfo Manchester Bavile Atrest Foundry and En. 
Farmer, Robey, Brown & Co... Trent Foundry, Gainsborough | gineeringCo,Limited.. .. 
Foster, W., & Co, Limited .. Lincoln cer, J., & fon 
Fowler, J.,&Co. .. — .. ++ Leeds hire Wheel & Axle Co., 
Galloway, Wie J,,@@ous .. Mauchester Limited... . 
Garrett, R., & Hone te +> Leimen Works, Buffolk Stanners Close's Bteel Cu. a 
Qouodfello Matthaws .. Hyde, near Manchester Weal Cy, of Brotiaud, The ae 
Co, Limited » Durham Tangyes Limited .. 9 os es 


ee 


Ironwurks, Wigan 


| 

28, Mark Lane, EC. 

Thames Dittun, Buirey 

Vauxhall Llronworks, Wands 
worth Road, &.W, 

Bulford, Manchester’ 


HM & 85 
Street, H.C) 
Payefield 


Rochester 
Thetford 
Liuvoln 
Linooln 


Leeds 
Galnaborough 
Heading 


Engravers, Mechanical, &c. 


91, Basex Btreet, Btrand 
30, Malden Lane, W,C. 


9, Victoria Cham Wost. 
elaine B.W. ae 


rr je 
Palaley, NB, 
BI, » (aueen Victoria Street, B.C. 


vest Lronworke, Litiooln 
), Northuniberland street, W.C, 


Birmingham 
42, Culogan Htreet, Glasgow 
Herm 


ou , 2. 
Bun Aowont Kayline Works, 
(aaynw 

Durham 

Kilmarnock 


o sie Victoria Street, F.C, 

QGlaresoe Buildings, Man- 
* heater 

Vulcan Ironworks, Rradturd 

Booth Btrest, Manchester 

Wigan 


11, Queen Victoria Btreet, E.C, 


Sheffield 

Crewn Ironworks 
Cornwall Worka, Hurmingham 
Derwout Foundry, Birmingham 
Tiptou, Staffordshire 

Hulfuid, Manchester 


Glasgow 


101, Leadenhall Street, E.C. 


Files and File Sharpening Apparatus. 


Lien Worka, Shattield 
Sheffield 
Sheffield 


Water Street, Newtown, Man: 
chester 
Nine Elis, 8.W, 


Farniey, near Leeds 
w 


0 
2, ¥en Conrt, Fanchurch Ht., E, ©, 
SU, Atteralitfe Load, Shetteld 


So 


Salford, Manchester 
Denatagate, Manchester 
114, Queen Victerla street, B.C. 


Floor Cloth Machinery. 


Halford ag aed 
Kirkoaldy, N. 
Gloucester 


Vuloan lronworka, Bruford 


Forgings (Iron and eer 


sar 


an Works, 
Giaagow 
Hyde, near Manchester 
sastee ytd Hill Ironworks, near 
@ 


Sheff 

Sheffield (ver 

Near Leeds 

Laixlore, Bouth Wales 

Leads ; 

Liverpool 

Abbey Works, Bhrewabury 
Shettield 

Sheffisld 

Navwonstle-on-Tyne 


hii), Birmingham 
Olalughem, iA Jariington 


Carmerall Works, Birmingbam 





Gas Works (Plant fer). 


Dowson Boonomic Gas Co., Ltd, 


ge 
oe 
oe 
os 
en 


ve 
oe 


Tomey & Hons 
Tomey, Jus., & Bons 


ae oe 


Gauges (Pressure), 


Sal ve 


, Geo, 6 Cv... 
& Budenberg 


ies Ce saa ¢ 
sf ay fh mg “i 
Lr 7 


nig” 


qi 4 aa a t ' 4 


4 


' 
Dee.'s a i at 


ati Dee. tay’ 


: Masiehacter 


Poansk: Givess, 8.2. 


Btaterdahire 
Hobo, Birmingham 


, aR. 
irrvendeay, 8-5 hen: 


phester 
Whitefriars Strest, 5.C, 


Great 
§, P maa, Wat- 


—— 
Fi Works smethwick, Bir 


Ca 


i & 3, Falvoon Gtreet, B.C), 

th. Brit, Glass Werks, Perth 

ier waar Pike 4 NB, 

anor or Aston, 
Birmingham 


Great Dover Htzest, 4.2, 
ue born Viaduct, 2.C'. sis 
West Bromwich 
1, Southgate, Manchester 


Gearimg.—/See Wheels, Goared.) 


Girders. 

Ash Railway Carriage & Iron 
Co., ted ee 

Davies Bros, & Co... 


De Bergue & Co., Limited 
Goodwin, Janes, &€ Co, ., 
lanacn Bon & Co. ;: 


ee 


ata 


Opeushaw, Manchester 
fown | Lronworks, Wolver- 


Dar 

Na , Monmouthehire 
Whtboheee 

es 


Gaba: Mt., 8B, 
3, Old Street, B.C. 


Glass Machinery (Plate) 


reedoeaa R., & Co... 
Mungrave, 5. & Sonn 


Glasing. 
Braby & Son 
Grover & Cu., Limited Se 


Governors (Engine). 
Blair, Genrye 

Dunvan Mroa. (Taite's Electric). . ’ 
MoOulloch, i ss « wous 


ee 


arene 
Whitley Partuers .. 


Grindstones, 
Akaroyd, Janias, & Roun, or 
Robson, Robert 


oa ee 


Nt, Helen's, Latvashire 
Bolton 


266, KHiuaton Road ee 
Britannia Worke, Wharf 


3, Queen Btreet, Glasgow 
82, Queen Victoria Street, B.C, 
wn treme Glaayo 

, Hope Ww 
Manchester : 


Cornwall Works, Birminghaus 
Hunslet Road, Leeds 


ete sebillla, seer oiap tt 
batleetoue idl 


Gunpowder a peuiweey, 


Hall, J. aK, 
Hastle, Vu & Co. 


Bavile Btreet Foundry and En. 
Sineering Cu,, Limited. 
Taylor &Y sella a 


pe ee 


oe 


Hammers (Hydraulic). 
Anderun & Gall wey as 


Fielding & Platt .. oe 
Tweddell, R. HH. 


Hammers (Power), 


Player, W. & J. 
Thwaites Iruthers 


Hammers (Steam),—/Sseo 


Henting Apparatus. 
Kirting Brothers ., . 


Thaiues Bank Trou Co,, The 


Hematite Pig lron. 
Wet Cuniberland Iron & Stee) 


ee 


Hoisting Machinery. 
TH a Brothers 
Halinforth Wm. (Executors of). 
Carrick & Ritwhie .. 

Chaplin, Alex., & Cu, 


oe oe oe 


os oe 


Dartf 
Brsiert Keg 
Ciyoenock, 


Bheffeld 
Sirmingham 


Danie Works, 


Cremorne yr orame Lot'a Row, 


dnt WwW 
Glouces 


ld, Delahay Btreet, 5, W. 
sauna Street, Birmingham 
Vuluau Irvuworks, Hradgforil 


Steam Hammers, } 


Mp omcanees Avenue, Mauohes- 
r 
Upper Ground Street. 9,8, 


Workington, Cumberland 


Keuet Greenwich, 8.E. 

oiler hear Leads 

Oraustou Hill Engine Works, 
Glasgow 


Coles, H. J. . Gomer streat, #.E, 
Cowann, Sheldon & Co., Limited Wt, Nichols olne Warke, Carlisle 
Craly, A. ¥ fe &( (a. oe oe Puisley, N.H, 
Crowley, John, & Co. .. * .. Sheffield 
Drysdale & Cu. e Bon | Aocord Engine Works, 
ow 
Gibbing, RC, &Co. 4. ar ae Street, Blnnfagham 
Glover, Walter Y,, & Co, «. 49, Booth street, Manchester 
ry em 
vile, WoM. SOD Kirkoaldy 
Pickering, Jthn. ae ae ee Stockton-on-Tees 
Mal sorneithal’s Ga; ) 2. Gaqueea vincore eit 
° O. os ae ) 
Shanks, Alezanier, & Hou .. lronworks, Ar 
Tangyes Limited ,. as oe Cornwall Works, Hirmingh 
Waygood, H.,&@Co, 4, we a ee ene Falmouth 
Hoops for Boller Fines. 
Bolten Iron & Steel Co. .. ss Bolton 
Bowlluy lruu Cu. Liuited ee Brattoed 
Hese Pipes. 
Morris, John sa ve ae yer Manchester 
Hane, Wt Oo bite ones ak Deanaen\é Manoheater 
orthington Punt pingBngine(o. 114, Quesu Victorias iitrest, B.C 
Hydraulic Machinery. 
renin & Oo, aie ee . Manchester 
Gallwey 5. sn Brausare Work, Lot's Rout, 
Berry, Henry oe eg Works, Hunslet, Leous 
Gil Heda eas crepe Works, un 
Cowana, Mh & Co, it. Nicholas Works, Oarilele 
Drysdale& Uo... oe ae Glasgow orks, 
ee ea oe 1 Fenohuseh Wreet, a, 
Fiel tt g & Piatt oe ee oe Gloucester - 
Maia 
ui, ee as 
Oweus, &., & Co, es er ee Seeman 
oe ewer J, ge sf of Branslet, r 
aa & ‘a eabdey, al 
re ee see Cornwall eee 
Williams, W. L. ae 7 aanlnentes Ohman, 8.W. 





¥ 







san! “1984. 


Rene, Downs & s+ Old Foundry, Hull 

Seathert & bree ona .. Bath 

da oo ee «= oe Commwall Works, Birmingham 
o i‘ce. " 1 KU \teoross Bt, B.C, 

Mydrauite Rams. ° 

Blake, John... 1. oe Accrington, Lanoaabire 

Mydrekineter. 

Wels, G. & J, ve ee ae @, Jamation Street, Glasgow 

fee Making Machines. 


Piggott, T., @ Cu. .. Springhill}, Birmingham 
Fueandescont Electric Lampe. 


Woodhawse & Rawson... .- 12, Queen Victoria Btreet, KC, 
pean Rebber Goods. 
Ang ., & Co. ie .. Newoastle-on-Tyna 
aie pubbee CombCo, 134, Lundon Wall, B.C, 

oie ubber, Gutta Fervha & 

Telegranss Works Ca Limited Ativertown 
MeoLelian, George, & ve w Rubber Works, Qlasyow 
North British Teter tk Co. Le. im h 
Gtar Rubber Co,, The .. ee 131, W Regent St., Glaagow 


Eudicators (Steam Engine). 
Hannan & Buchanan 1. 75, Robertson Street, Glaagow 
Taite & Oariton (dtroudley’ ‘n Bpoo) 63, Queen Victoria Btrevt, E.C, 


tujectors 

Donald, J., & Bon . 
Bairburn @ Hall .. a 
Greshan & Craven ee “ 
Fanoock Imapirator Oo... = -- 


@, Cadogan Street, Glasgow 
6, xchange, Manchester 


108, Upper Thames &t., B.C. 


Holden & Brooke .. a 1) Bt, Simon Works, Halford 
TO oe oe OM, 1 aaeeeee Avenue, Man- 
Madan, G8. ee ee .. 91, Mansfield Chanibers, Bt. 
i ‘Anne's Mquare, Manchester 
plese : phd Let ‘i Nouttinghawn 
Pate team ln vita 
Co. Li malted fe 4, 8t. Ann's Square, Mauchester 


Sohatter & Budenburg St. Mary Btrest, Manchester 


Insurance Companicw. 


Employers’ Juability Assurance 

Corporation, Limited . 
London Mutual Boller Insurance 
1p + 17, Queen Victoria Atreet, B.C. 


Kron and Stoel Works (Plant for. 
Dukinfield, Manchester 


Pas King William Street, 


Davey, Broa,, Litai an os 

Unlloway, W. &J,, & ona .. Manchester 

dood win, Janes, 6 Oo. .. ..) 6Ardrosean, N.8, 

MoG®ulloch, T.. & Bona .. +s Rilmarnovk 

Th waitens Brus. ee or oa Bradford 

Walker ie Wigan 

Walker, T. & Go, ae ve Leeds 

Whitwell, Ww, (dtoves) .. a. Btovktonon-Tees 

Woods, Haruliton a Co... i nucheatar 

Iron Buildin. 

Davies Brothers & Co... »» Crown fron Works, Wolver. 
Pasig 

Davies, M, H. ee ad | - ee Wit Rul, Bermondsey, 8.K, 

Dixon, I. “ wor Ironworks, Liverpoo! 

L t, Jon, Limited ; ve 


ee Aah 
rlane bale a. Powall ‘Park, Qinagow 
Auho, Mrulughan ny) 


M ne Naylor St. Lrouworks, Liverpool 


vrewood 
Morton, F., & Gon, Tismated 


Iron Joists (Rolled). 


Measures Bros, & Co. 
Phelton Bar Iron Co. 


Iron Merchanta. 


Southwark Streat, 6B. 
Stoke-on-Trent, yore Cannon 
Streot, Londen, B.C. 


ot 
oo 


° 
ve 


Beatgon, Juhn, & Hon on 40u, St. Mary'a Cate, Derby 
iW 1 & Glass ae oo Ledvarpwul 
Jacka (Lifting). 


114, Feuchurch Street, B.C, 
Yerkley Bt, Hirniiiglasa 
Btookton-o1-Tees 

. 85, Queen Victoria Street, KC, 
vs Berkley Atreet, Mrnungham 
Cornwal! Works, Wirnughanm 


Dudgeon, Richard.. 
Gibbina, B. O., & Co. 
ae a Jtbn. . 
aye ger é Cu, 
Ww, A., & Curse 
Tener Limite) .. .. 


Keys nnd Pins. 
Mialth, H. Ford 


Lampe 
amett é& Foater os 
Wells, A, C., & Co. 


Launches and Yachts. 


Heddon Ht,, Halford, Manchester 


1 oe ft 


96u, Ragla Wharf Roal, N, 
Withy dirove, Masichaater 


» 'e & Co. ees oe 9 Qovan, Gil 
Qpaplin Al Alex, & Co, 6, oe Cranston " “yngine br 
& Co. oe as es Birkenhead {é ilaagow 


Albert Kugino Works, Leith 


What fel ’ Cubitt Town, E. 


t 


s Fino t : ee ecm i 
Donald & Wiison -» Palaley, 
" : 1. Stany Beratford 


+. 20, Bucklersbury, H.C. 

Middle Mall, Hamniersmith 
Levenfon! Works, Dutntarton 
Whitefeld Works, G 
Chiawick, WwW, 

Brom! Street, Purtamouth 
Poplar, E. 


aa 


laagow 


oe 


Roas & Duncan 
Tharnyerott, J. Ie & Co, oe 
Vosper & Oo, om 
Yarruw & Co. 


Laundry Machines. 
Manlove, Aluott, ¥ryer &Co.., Nottingham 


Lead Roefiners and oo yg 
Holman, Rogers, Michel) & Od; Bt. Helen's, Laucnshire 


oe ao ef 


Leather Machinery. 
Dryniale & Ov. ee ae ao Boa Accotd Engine Works, 
Htothert & Pitt, Linited te Bath SGlaagow 
eel #0, 8 Street, 8.E. 
ve a vi jumner 

ena: : 0, ae ae un Bou, Aooord Bnjyine Works, 

Qisaguw 
Gibbins, R.C.,@00 .. ee Berkley St., Birmingham 
Hanson, W... a os “9 area rd 
Hunter & lish .. % ow, EK 
Pie iy J a, ee oe ee *  btonkton-on-Tees 
Wi R., & Co. oe On ‘Falmouth Road, 8. EB. 
Linoleum Machinery.~—/ see Moor Cloth Machinery, ) 
Lithographers. 
Kell, Thos, &on,, .. » @&. King Street, Coveut Garden, 
Locomotive Dotalls ~ 
Morey, I., & Bons oe ee oo Knott Mill, Manchester 


Locomotive Bngimed,—(iee Bugines, Locomotive.) 


Lubricants and Oils, 
Bltven's Amertonn Lubricating 


ae 


& Co., Limited 
cae 'benais Go Co., Ltd, 
Ww pial Vettes, is Co,"” a 


Lubrientors. 
Blake, J o 6a 
Dewrance 2 Co. ., 
Foster, Klward, & #on 
Korting Brothers ,, 
Nettlefolds, Limitat 
Triet Brothers x, 
Whitehouse & Oo... 
Machine Taols. 
Anderson & Gallwey 


Archdale, Jas.,&Co. .. 
Askham Bros. & Wilson, Ltd. 


ae sa ge 


wa ve 
ae oe 
ee ee 
ae os 
oe on 


Aaquith, W, Pr ae 
Barlow, iH B., & Co, oe ae 
Beckwith, ha 8 Co, ea oe 
Berry, Fe Hons ., Me 

Berry, H. .. ' 
Rvoth, tle, ne «& Cu... oe 


Buttertield, Fa a ie &ty. 
Cameron, John ey ~ 


Crurchill, C., & (, ee oe 
Cowlay, John, 4 Bon ee 
G é Donald te ae 
Davis & Primruse ,, c 


De & Co., Limited 
Dron & Laweuu fe ee 


Rarnshaw, Ay & Cy, ee 


Flelding & Pintt .. va 
talloway, W. @J,, & Bons 
Limited . 


Harvey, Ruhert, & & Co, 

Heap, Joahua, & Co,, Linsited « of 
Kendall & Gent .. 

lang, J.. & fons .. #3 
Leo & Hunt. rr 
Loudon Bros. 
Machinery & Haniware Co., Lt 
MoArthur, A., & don 

Muir, Wim., & Ca... 
New, D., & Co. 
Pitt Brow, af a 


Folluok, Macunh, & Highgate .. 
Rushworth & Co we ey 
Meott Drow. .. 
Buriven & Co, ae a 


Helig, Sonnenthal & Co. ot ee 
Shepherd, Hill@(in  .. ee 
Shirlaw, A, & Cu... An ee 
Smith & Coventry. ‘ oe oe 
Brulth & Willehaw.. ’ 
Tangyes Machtis Tool Co., Lta. 
Twoddel), H. ee 
Wilidowsaun, J. H... 
Wing, Charles, & Cu, 


ae 


te et 


us ee ae 


e9 se 


ae ae 


ENGINEERING. 


Non-Conducting Compositions 


AsbeatosWorks,@outhwark,8. 5, 
rd Branew ies 8t., Liverpool 
aux east, Manahester 

70 & 71, Bishopsgate 4t,, B.C, 
16, Whitedriare treet, ko 


7, Idol Lane, Ec. 
Glasgow 


Accrington, Lancaahire 

198, im ure Dover Street, §.E. 
‘ Lancaster Avenue, Man: 
Birminghain foheater 
St, , Weatininster 
1 Chath Works, 


Cramotne Works, Lats Road, 
Chalaea. 5.W. 
anna Street, Birmingham 


Highrosl Well Works, Halifax 
Cornbrook Works, Manchester 
Sunderland 

Onlderdale Ironworks, Sowerby 


Hridge 
Croygon Worka, Hunalot, Leeds 


Halifax 

Keighley, Yorkshire 

Qidfielt Road Ironworks, 
Salford 


Cross Street, Finsbury, £.C. 

Hyde, nenr Manchester 

Johnstona, near Clagow 

Htna [runworks, Bungur Road, 
Leith, N.B. 


Matwheater 
Hill Too} Works, 


Saleen 

cane “Works, Booth Town, 
Halifax 

Gloucestar 

Manchester 

Albion Srouworks, Alarieen 

Vark Grove Lrouwurke, Uiinagow 

Ashtou-undar-Lyna 

Victoria Worka, Manchester 

Johnstona, N.B. 

Arkwright Works, Manchester 

Hothwall Street, Giasew 

147, Queen Victoria Atreot, B.C. 

Juluaton, N.#, 

Sherbourne Streat, Manchester 

15, Devunshire Chanhers, KC, 

Yorkshire Machine Toa! Works, 
Livuraedge 

Bhettinstunce, Alnasgow 

Howerby Bridge, Yorkalire 

Weat Mount lronworks, Halifax 

Ieeda Old Woundry, Marah 
Lane, Lets 

e, Re foueen Victoria Street, B.C. 


beret Works, Dinningham 
oh raisons » Manchester 


Boho, Birmingham 

14, Delahay sureet, KW, 
Ordagll Lane, falford 
Granville Street, Hivmingham 


Maize Dressing Machinery. 


Copeland, J,, & Ca, 
Norman, Joh, € Co, 


vr aq 


Dobbie's Laan, Glaagow 


Repunelill Knygine Worka, 


Mathematical vasieamein cecave 


Archintt, .&W,E, ., 


Negratt! & Zambra wi 
Htanley, W. ¥. oa 


Maitrennes (Nprins). 
Morris, John ie és se 


oe 


Weatminatar Bridge 
Jambeth, 8.W, 

Rotborn Viaduet, K.C. 

(rent Turnstile, Holborn, WiC. 


Roud, 


Salton, Mouncheater 


Metals (Phosphor, Alluys, &e.). 


Billington & Newton 
c itt & Juwett ws 
Dio, Alex. . » 
Fivans, Juinen, & Ua, 
Hughes, J. & J. 

Phusphor Bronze Go, Limited.. 


Meter 

Manchester Water Meter a 
lumited .. 

Worthingtoulumpluginginy Co. 


Lu Stasfordlahive 
146, Porton Koal eons 


: 110, Cannon Street, 


(iaythorn, Macichester 
Woodvvok Strvet, Iirmingham 
Buuer Rtrect, 8. RK. 


Ardwick, Manchester 
14, Que Victorla street, EC, 


MIN Genring, Shafting, &e. 


Aakliaiu Uros, & Wilsun, Ltd. .. 
Bewener, Honty, & Co,, Lawited 
Rudley, Brus, & Cu, és a 
Hrown, Mayley, Dixon & a te 
Buckley & Taylor .. es 
Yorsyth, Miller & Co, : ane 
Qonlfellow & era ae es 
Hawthorn, li. & an ee 
Hivk, Hargreaves & Cu... in 
Hind, 1, &Cu. .. ve 
Jackact, P. R., & Co. ae ee 
Kirkstall Forge Co. ine 
McCulloch, T,, & Hona ., 
M ve, John, & dons, 
Ravilo Btreat Foundry and Ru- 
Kinegring Co., Limited... ig 
Bmith, Parfrey 's Hitehinga .. 
Mtaffordahire Wheel & Axle Co, 
oe & Challen .. 
Whitniors & Wayuu 
Yates 


as oe 


oe 8 et 


Bhetteld 

Shotteld 

Bxeter 

Bhetleld 

Custle lrunworks, Oldham 
Mile Bnd, Glasgow 

Hyde, near Mauchestear 
Newcaatle-on- “Tyne 

Rohe Llronworks, Rulton 
Nottiughans 

Balfort Holling Mills, Salford 
Laecds 

Kthusrnock 

Bolton 


Bhettield 

Ruckingham Palace Rib, 8.W. 

Apring HU, Birniityghuan 

Derwent Fonedry lshrudugham 

28, Mark Lane, F.C. 

Sheoaf Works, Huuslet Road, 
Leads 


Mill Machinery (Flour, Corn, and Rice). 


Clayton & Bhuttleworth.. —. 
Oopeland, J,, & Co. ‘ia vs 
Herbert & Law... 
Hunter & English ., 
Landale, Jatien 
Marehall, dons & Ga, Lim ted . . 
MoOulloch, T., & Son... 
Norman, J., & Cv... 
Tanaonies, Thead, & Jufferien 
Ruston, Prootur, & Cu. . 
Turver, KE. Ka F... is 
Whitmore & Blnyua 


ve ee 


neat I al 
whhies Lown, GUluyow 
Rdinburygh ae 
Row, E 

Ktrhealdy. N.R, 
Qatnaburough 
Kilmarnock 
Koppochiil 
Ipawieh 
Lincoln 
Ipswich 

28, Mark Laue, EC, 


Kugine Worka, 
[Ulaaygow 


Mills (Paiut, Oil, Mortar, &¢.). 


Duttera Brothers 
Fullows & Hate, Limited (Paint) 
Rose, Duwua, & Thompwan 
Bolix, preg # UG, us 
Bpencer & Co 

Wilson, John HL, & Co, . ae 


Mining Machinery. 


Askhain Bros, & Wilson, Ltd... 
Chaplin, Alex,, & Cu. 


H horn, Davey & Co. es re 
Jordan, T.3B., Hon & Commani., 
MeUulluch, T, & Bons 
Robsy é Cu ve - 
Ruston, Proctor & Co... 
Boliren, Richant, & Cu, .. 
Taugyes 
Walker, Bros, 


Moulding Machines. 
Whittaker, Wm. @ Co... 


vo ae 
ve ae 
on 
ae 
om) ae er 


wt ae ae 


oe 


Lambhjil Street, Glasgow 
Mancheater 

Hull 

84, Queen Victoria Btreet, E.C. 
Melkshatn, Wilts 

fandhills, Liverpool 


Sheffield 

Jranston HII] Engine Works, 
(ilasguw 

Clay Cra, near Chestertelt 

Ht, Helens, Lanc. 


Laats 

&3, dravechurch Htrest, E.C, 
K§linarneck 

Lineulan 

Lincoln 

9, Northtuberland &t., W.C, 
Cornwall Works, Birudugham 
Wigan 


Oldhan 





aT a D,, & Bon, Limited.. 


Heaths, Ab tee 


veran, M. ., 
Leroy, F,, & Co, 


Nuts (Finished). 
Meroer, Wal... 


Olla.—(see Lubricants.) 


Olli Cans. 
Kaye, Jon, & Co, .. 


@Oll Distilling Plant. 
Copeland, J., & Co. aa 2 
Nurinan, John, & Co. 


@Oil Mill Machinery. 


Pigwott, Thos.,&@ Co. 6. ous 
Row, Downs & aan ga 


oe 
ee ae 


ae ae 


Howlaudaon, W. 
Tangyos Limited ., 


Packing (Engine). 

Beldam Parklug & peree Cy... 

Bell, John oy 

Binney & Bon 

ah 4 Broa... , we 
TR 8K, & Go. on 

on , MM, & Co. 
Tuck & Co, 


Limited a 
United Aubeaton Cu,, Ltl,, The.. 


Paints. 


Ragosine & Co. 
United Ashestos Cun Limited ,, 


Fuper. 
Hodgkinson &Co... 





Lagan Felt Works, Belfast 
ee ee ee B.E. 
9), Lime Atreet, X. 

h — Tredegar Whs., 


N, 
Gray utrent Y comamercial Re, z, 


Hullinwood, Manchester 


Bank Worka, Kirketal!, Leeds. 


Dobbio’s Loan, Glasgow 
Keppochill Engine Works, 
Glasrow 


Rirmiugham 

Old Faudry, Hull 

12, Boumdary st., Liverpaal 
Coruwall Works, ‘Hinalugham 


77, Graceghurch Street, KC. 
Ashestoa Wurks, Southwark 
Catherine Ht., Cily Hout, B.C. 
Malthy iace, Hunalet, 
Plantation Quay(W oat) Glasgow 
S33, Kennington Road, 8.E. 
116, Cannon Street, K.C 

161, Queen Victuria utrest, E.C, 


7, Idol Laue, Great Tower Bt. 
181, Quaets Victoria Street, H.C, 


Paper Making Machinery. 


Dankin, B,, & ('o,., 
Douglas & Grant .. 


Patent Agents, 
Alexander, E, B, .. 


Aljison, Brothers ., a Pf 
Mrawer & Jensen ae 
Srookes, Wai, ; oe ‘ 
Craven, Tt. E., & fon. ‘ 


Harrixn & Mills : aa ie 


Worn & Bon ., 
Lnventorn’ Patent hight Asaucia- 

tion, limited =... 
Paulips & leigh .. 


Keadlern, (. P. 

Thuntpson & Hoult . 
Thomaon, W. KR. M., & Co. te 
Vaughan & Sono, 
Wino, W. Lioyd ., 


Patterns, 
Oruerod, Grierson & Co. 


ne er 


oe ve 


ea er 


Permanent Way. 
Asklans Bras, & Witlaon, Ltd, .. 
Diek, Karr & Wo, .. ' 
liartley & Arnoux Hrothars 
Ina Foundry & Engiiworing ie 
Kori, Stuart & Cu, .. a 
Thorson & Browning ., 


Pig Iron Breakers, 
Evans, J. & Gu. 


Pile Drivers. 
Gibbluw B.C, & Cu... 


Pilen 
Gowlwin, Janiea, & &4,.. . 
Tae CS rveivel & wtoce oe =. 


Pipe Founders. 
Clay Crom Co, 
luca Fuundry & Euginem ing Cu. 


. 8, Lont Btreat, L 


Bermondsey, &.E. 
Kirkealdy, NB. 


ar Puuithamnton buildngn, 


he, Chancery Lane, WiC, 

33, Clinneery Laue, WC 

Bh & Mi, Chancery Lane, WiC 
ia Victoria eal bouth 


Parad Leads 
ee ns hampton Bulldings, 


Ry irand, WC, 


21, Cockajnir Street, 5, W, 
i, Bouthanpton Mutlilinage 


Chancery Lane, WU, 
4, Houth Atrest, Finsbury, 1.0, 
ivaryaol 


#6, Buchanan Hireet ( ‘inagow 
b7, Chaucery 
®, Lincolu’s lun Hichis, w.c. 


Manchester 


Rirettald 

101, Leadenhall Street, B.C. 
Atokwen: “reat 

Newport, Monmouthshire 
“U, Ruck larsbury, La, 

J, Victoria Htreet, BL. 


Trumpet Stroet, Manchester 
Berkley Htreet, Birminghaiua 


adds! pain“ how, ¥.C. 


Clay Croaa, near Cheatertield 
Newport, Monmuuutlishare 


Pipe (Drain) Making Machinery. 


Clayton, Howlatt & Vounbles ., 


Pipes nnitar)),. 


Poulton & Co, rT) Sia 
FKarnley Inui Co., Laltuited 1s 
Ulonbuly Untoss Kire Clay Co, The 


arrow Road, W. 


Tatnbeth, §.E. 
Farnuley, near Leeds 
Glasgow 


Fiatons and Piaton Rings. 


Atkins & Vo, és ‘ 


Rates, Mmothy, & Co... 
Jackwuon, WL, be, .. 


Lookwool & Carlisle Ae a 


Bpecinl Toul Works, 
Strand, Sheftiall 

Sowerby Hridve 

Balfurd Reltiayg title, Man- 
cheater 

Kagle Foundry, Park, Sheteld 


ftanluy 


Plates (iron and Steel). 


Heardimore, 1. & W: 7 
Brown, Bayley, Dixon a 1, 
dewop, Win, & Sux, Limiter 
Ladue sienianeRteel Go, TUS 
Leeds Karyu Co., Linitited 
Sholluy Lar Pronto, .. " 


Ateel Co af Seotland, Linitel.. 
West Crraberlaud Irun & Nteel 
Co,, Limited .. i 


Portable Engines —(se 


Glaayow 
Ahietheld 
Shaffield 
Tandore, South Wales 


ls 
Stoke-on-Trent, nal 
Strout, Londen, 1... 


(2 laayow 


Caner 


Warkington 
Engines, Portatte,) 


Portable Railwitys.—/see Raliways, Hortahle.) 


Pottery and Encaustic 
Thadiley Rrothera & Co, an 
Boulton, W. 7; me 


Tile Machinery. 
Rxater 
Bucalew, Ataffordaledre 


Presses (Hydrauliod.—(see Hyirautic Iresma,) 
Printing Machinery for Textile Fabrica. 


Farmer, Jus., & Sous 


Propellers, 
Jackson, P. R., & Co, 
Rune & duncan ee 
Mavile Street Foundry and Eu: 
pinoering Gu., Ltsaited.. 


Pulley Blockna. 
Crowley, John, & Co. 
VNieketing. Jtun, 
Priest, Rowland ., 
Rouly, Honithal & Co... 
Tangyos Lintted 
Thotusou, Win, 


Pulleys (Cast Iron) 
Ragshaw, J, & Sona te 

Bodley Brothers &Co . ' e 
Buckloy & Taylor ., a i 
Crussloy, (leo. ot 
Goadteliow a & Mattliows . ah 


Harper & 

Jackson, 2, R., é& re o. ae 
Onnerod, (itierson & Ca,,, 
Bemalliy Trouworks Co, .. 
Trowlandaun, W. .. 
Taylor & Cludlon .. 
Yates, J. & Co, 


a6 
as ve 
ae 
es 
se 


Baller’ 


Salford Rollhug Mula, Mawel 
(ilaaguw {ter 


Sheffield 


Kheffleld 

Atak tou-on-Tees 

Cradley Hoath, starts. 

8, Queen Victoria street, EC. 
Birndaghwon 

Kinulug Park, Glasgow 


Datiey, Yorkshire 

Kaoter 

Caatla Tron Works, Oldham 
Cleokheatun, Yorkahiry 

Hyde, uear Mancheatar 

Albion Leonworks, Aberdeen 
Balford Hells Mill, Manchester 
Hulme, Manchester 

Henadl uy 

132, Boundary &t., Liverpoo) 
Derwent Foundry, Mi mudagham 
Uuualet, near Levis 








Ill 


SemmeeP 





Palloya (Wrought Jron). 


Bagshaw, J., & Hons 
Crossley, (i... 


Hall, J, & E. at 
Mudawell, Clark & “do. a 


Mackie, J. & J. & ig 4 < 
Okes, J. C. Rt. a a 
Pickering, Jthn. .. 


Reuling ron works Co, Lt... 


Hatley 
al biuny Machine Works, Cleok: 
neato 
Dartiurd Ironworks, Kent 
itallway Foundry, Leeds 
Rowling 
89, Quaon Victoria Sirect, KC, 
Btock to ete 
Reading 


n-au-T 


Pumps and Pumping Machinery. 


Allen, W. H. & Co. 
Audermon & Gallwey 


Mandell, a. T.,& Co, 
Camerun, John... ea va 
Carnok & Nbrdrrite an 
Chaplin, A., & Co. 
Cross Co. 
brovkdale Co., Lamiterl 

Counce Jitu, oe a oe 
Coles, HJ... aia is 

Ornig, A. Le & Co. ne 

Day ish, R » BCs. 
Drysdale & Cu. 


Kvans, Jos., & Hons 
Fatrburn & Hall .. ; ve 
Flalding & Platt .. . be 
(rauge fron Co., lainited. aa 
Hauna, ional Wilson 
Haeon, Win, ‘e ve 
Harvey, Kobert, & Co, 
Hathorn, Davey & ('o, 
Nutty ton, J... 
Hett, C.L. ., “a 
Huuter & English .. Ma i 
faler, C., & Co. 
la Grant a nti 
pages Brus. 
Lowen Buiieering ¢ Co., Ltd The 
Mathor & Matt... 
McCulloch, T., &@ Sona ., 
Moreland, "Richard, & bon 
Neill, W., & Hon 


te oo 


en ee ae 


eo te 


Now, D., & Co. ae my oe 
Okea, J GR. re , 
Oweua, H,, & UO, .. 7 
Liesl Frank, & Co, " va 
yorlt, Thos, & (y, i 3% 


td soneter Hui ineeriny Co, Lu. 
Heausbuttum, 
Ruston, 


York Struat, Lanbeth, 8B. 

Cromorue Works, Lots Rom, 
Chelsos, 5. W. 

Limehouwe, London 

Oli Field Ra. hunworke, Salford 

Gateshead 


(ilaggow 

Clay Cross, near Chestertleld 

ee rnaee. Shropshire 

Marthond 

Wwaner Atreat, 4, EF, 

Paisloy, N.E, 

Ht. Molen’y, Layicashire 

Bon Accord Hiyine Works 
Glasgow 

Walverhampton 

6), Koynl Kavuange, Manchester 

Givucester 

Durham 

Paisley 

Bratton 

Park Grove Trouwurks, Glasgow 

Leeds 


Coveutry 

rip al Foundyy, Urigg 

Row, 

MH, Aahiwark Mtreet, 5.E. 

100, Bunlill Row, B.C. 

Bothwell Stren, Glagew 

Whitehaven 

Manchester 

Klulmartiuvk 

3, OU Street, he, 

KH. Halen's Junction, Lancashire 

ab Devyoushire Chambers, H.C, 

Queen Victorian stroat, ELC. 

Whitutriars Mireet, EC. 

Aluucheater 

Birnilugharn 

Nine Kluws, 8 W, 


; uu, ar BAYT Rawal, Lewy ; 
nv ks, Ldueoly 
avila oh Sil a oa ty nud ran as OL oe 


winecring Co., Limited, , A 
Melly, sonuenthal acu... 
Shanka, Alexauder, & Bun 1 
Milvester, FL & (Cy, ac a 
Aluipaon & Co. 
Mtsviituada, J, 
Stothart. & Hitt, Liwited 
Yaugyus Limite .. Pe A 
Taylor @ Challen ,, a 
Thwaltes Brathers 
Twevidell, R, UL. 
Tyla, IL, & Ca, i 
WwW eating hiiuse rake Cu, 1a, « on 
Wilsun, Alex., & Cu, 7 ive 


Wileon, Juba HL, & Co, .. 


: i) rie 


BhaMeld 
&, Queen Victoria Street, B.C. 
Deus trouworkas, Artwonth 
Caatls HAUL Works, Newwasatle, 
Nta(f 
Puntico, London 
hwark Bridge 2a, EB 


( i oeaeall Works, Birmingham 

Birwingham 

Viddaun Tronworka, Bradford 

14, Delabay Street, RW 

M4. Upper Whitecross Kt, Ec 

Yitk tows, King a Crom, N, 
Vaurball Lrvtiworks, Wands- 
Wurth Rod, 6. W 

Bandhulla, lars erpovl 


Worthington Painping Kngine Co, 114, Oneen Vieturda Street, 1.0 


Woada, Uauiltun & Cu... se 


Pumps (Centrifugal). 
Allen, W. IL, & Co. 
Drymlale & Co. 


Evans, Je, & Sana ae ve a9 
Hathurn, Davey & Cu... 
Hett¢, b.. 


ae oe 


rt et 


larwon gineoring o., La {The 
Now, (ao i 
wena, & uw,  .. oe ue 
Ruxtonb Proctor & Co, 4, : 

Midi} & Co, “ ‘ =a 


Tanygyes Limited .. ie a 


Pupp. (Bankes? 
Chapt a, Alex., & Cu, 


Contbrookdale Co, ante “8 
Cochrane, Juha  .. om 
Coles, HT... ns is 
Hievusgn, W, an ee 
Hathorn, Davey & c 1, os an 
fhattan, J ig <3 
Lanidot Brothers ,. 

Lowra Engineering Co,, Lt. The 
Metullin he Y., & Bona 
New, .,&4 Cn, on ue 
Okow, J.C. RR, os aan 4 
(wens, A Ao. oy 


dtogur, Ma, & Coo. Sy 
Htannal, Aa os a ‘ 
"Nanya J. limited Pi ‘i 


Wilson, Alea. & Co. 


Wilson, Juhu i, &@ Co... 


Kulford, Dhan hester 


York St. Works, Lambeth, 8B, 

Ben Accu Kugiue Works, 
Gl nagiuw 

Wols ¢rhuauapton 

ae 


Bry 

Ww ititehay aly 

Jb. Devonshire Chaniberm, 
Whiteiriam ptreet, boc. 
Lineuln 

Pitulico, London 

Canuwall Works, Biruumeh 


Aldfleld Rd, Tronworks, Melford 

Cranston MUU Kugine Works, 
Clanyow 

Poa Btattuntshire 

aurrhoad, No 

8), Sumnorst,, Southwark, 8M, 

Queber Works, Bradturd 

Lowals 

Lovantry 

Hathwall Rtreet, Glaaguw 

Whitehaven 

Kiliuarnock 

1a, Devanahire Chambers, B.C, 

30, Queen Vietorin Ktreet, WC. 

Whitefriars Stieet, LC. 

Beakton-is- Teves 

WH, Southwark Mridve Ha , BR, 

Cornwall Works, Sanuinghans 

Vauxhall Trou wuike, We aside 
worth Raowl 

Manilhills, iWon inal 


Punching and Shearing Machines, 


Anders & Gallway oe 


jbck with, E., & Co. 
Kerry, F,, & Sons ., . 
Finlding @ Platt .. wa 
‘wedded, 2. ad. 


on os oa 


Htaliwny Agents. 
Oldhwwo Urothera .. 


te oe 


(reanore Works, Lota Rua, 
Chelaga, 5, W. 

Supdarland 

Oulderdalv Lronwurks, Bawerby 

(locate { Britge 

14, Vrehittiay Rtreat, KW, 


110, Caunon Atreet, B.C. 


Rallway and Contractors Flant. 


Askhan Broa. & Wilson, Jul... 
Revteon, John, & Bon. 
Brown, Bayley, Dixon & Co 

Chaplin, Alex, &@ Ua. ve 


DarHugtou Steel & fron Co., 2 Gl, 


Wiok, RorrA Co... 4 
Gusantwin, daa, & Co, ae 
Haitiehl's Rte! Youndry, ( O, vs 
Hartley & Arnoux Hrotherm 
Tansun, C., Son & Co 

Tact Foundry « Lingineering Co, 
Ranwomes & Raper 7 Ps 
Thommen & Browning  .. ice 

C 


oe 


Ratlwaya (Portable). 


Pagnall, W.G. ons Pr i 
Dwk, Keri & Co... 
Fowler, J., @ Cu... an 
Hartiny « "Amos Brothers ite 
Kerr, Stuart & as = oe 

Wood, C. 0 . 


Rail Beaders. 
Rudmer & Jones 


Rall Lifters, 
Dw Bergue & Co., Limited 


Rally (Mtecl or Iron). 
Ankhan Bris, & Wilsou, Lal... ry 
Lawteuon, J, & bon.. . 

Brown, iuuley, Dixon, &Co., Lt. 
Darlington Mtoal & Tron Ou., Ltt 
Hartivy & Aruoux Hrothers as 
Shelton Mar iron Ve. 4. 


Btaal Cu of Rentland, Limited ,, 
WeatCunberland Iron & Steel Co, 


ae 


oe 


BheMleld 

d0e, St) Mary ’« Gate. Dechy 

Bhathehl 

Cranston Mill Bagine War's 
(dlAngow 

3, Victoria Bt, Weoatumnates, 
KW, 

Wt, Jawlenhall street, EC, 

Aritrosain, NB 

Attanliffe, Shetteld 

Rtoke-on-Trent 

Dio luigton 

Nowyport, Monmouthshire 

6, Westinin oo Chamber, 3. W 

a, Victoria At, Westminster 

Tees Ironworks, Middloshey . 
vn: Teen 


Htaffont 
10), Laulenhall Street, E.U, 
Tals 


Mtoke-eon-Trent 

40, HMuokleralury, H.C. 

Teooa Ironworks, Middlesbro’. 
un-Tevs 


Dashwoud House, Loudon, E.C. 
Manchester 


Sheffield 

dra, Ht. Mary's Gate, Derby 

Shetfeld 

3, Vietoria Bt, wen 

Aloke- -vh- Trent 

Stoke-on Trant, anid Frente 
Street, lundun, EU. 

Glaagiw 

Workingt( n, Cumberland 


IV 


~~ 


ree 
eit ome HF 


Reduciag Valves. 





sete 


Hanwou, Wm, «ee ee Quebec Works, Bradlord 
Refrigerating Machinory. 

Copeland, J., & Co. ve =o ee) Robbie's Loan — 
Douglas & Gitar: ox Dunntkier Boudry, Kisk: 


Hall, J, & E. 


caldy, N.B 
parttoal Ironworks, Kent 


Rice Dressing Machinery. 


pple J., & Co. oe ots 
Douglas & Grant ., . 


Henter & malta + ar ee 
Landale, James ie ve 
MoCnlloch, T., & ona ae se 


Norman, JSohu, &Uo. ,. ac 
funda, Harold ° te oe 


Dubbie's Loan, Glasgow 

Kirkesldy, N.B. 

Bow, E. 

Kirkoaldy, N.B, 

Kilanarnovlk 

Reupocnill Engiue Works, 
Ulnagow 

PYophain Streat, Nottingham 


Hivets.—(Hee Nolts, Rivets, ac.) 


Rivetting Machines. 
Andenon 2 Gallway .. ee 


Oratnorne Works, Lot's Road, 
Cheleea. AW. 


Rerry, 1H » Croydon Works, Kunslet, Leetas 

De “ vy EC. Limited » Maswhes 

Dryala aa Cu. we a «> Hon Accord Engine Works, 
Glasgow 

LAr &Platt ., - +» Gloucester 

Glner, WF, & On. 1. Quayside, Newoastle-on-Tyne 

Harvey, Robert, @ Cc... 1. Fark Urove irony orks, Claage 


ial ae OO 1 owe 
Now v, ee oe 


Tweddetl, ie. ae ae 
Rock Drills 


Glover & Hutson .. 

Hartley & Arnoux Brothers 
Jortan, T B, rears Comiuana 
Bebram, Richard, & Cu, ,, ns 


Maracy Btraet, Liverpool 
15, Devonshire Chambers, B.C. 
14, Delahay Street, 4, W. 


Bt. James's Road, 8. E, 
Ktoke-on-Trant 

62, Gragechiurch at, B.C. 

P, Northumberland Btreat, WC, 


Bollivag Mil ae—{ Hou Iron & Bteol Works, Plant for.) 
Rolls (Chilied nnd Grain). 


Perry, Thomas, &¥on ,. wi 


Highfell Works, Bliston 


Roofs (Iron, Ktcel and Zine). 


Ashbury Railway ering & fron 
Co., Limited : in 
Davies, Isros,, & Co. pie a 

Davies, MH. oo 


Ie Hermie, & Co, Limited, 
Dixun, aaa ia ar 
Guodwin, Jus, & Co, ce ove 
Hanna, Donald & Lfeuailn ie 
Hue "eth a ‘ 

Janson, C., Ron & Co 

Jeon Foundry & manag Go. 

Jawon Ha berarebatn dn Quon a The 
Lywyght, J, Limi oe 
MeCulloch, 'T., & How .. i 
Murewood ood & Co. ts ve a 


Morton, Francla& Co... te 
Walker Hrothera ., - 


Rope Driving Gear, 


Gondialluw & Matthews .. as 
McCulloch, T., & Bona ie 


Ropes (Driving), 
Unnaon, Bontt & Co, ne i 


. Crown 


Openshaw, Mancheater 
tronworks, Wolver- 
Pisce 

Rom!, Bermondacy, Rf, E. 
Mew enter 
Wiudaur Jronworks, LAverpou) 
Motherwell, N.B. 


. Tipton, 8 Ntaffurdabire 


Darlington 

Newport, Monmouthabire 

Whitehaven 

Ht. Vinoant Works, Briatal 

Kilinarnovk 

Woodtued Ironworks, Scho, 
Birtuingham 

Naylor st, Lronworks, Liverpool 

Wigan 


Tyile, new Mangheater 
Kiluuapriack 


Stockport 


Ropes (Wire.)—(hee Wire hopes.) 


Ruatles Iron, 


ane Hower-Rarff Ruatless Iron 
» Lindted = .. ie ar 


Hanitary Anplinneces. 
Doulton & Co. 3% is : 


meets Wian, Charles, & Uo, oe 


Sshafiing. 


Thayshaw, J., & Bons 

Hessesuer, Henry, & "Co., Linalted 
Brown wong Dixon & Co... 
Gvodtelluw & Matthews .. 
Harper & Co, oe on a 
Hick, Hargreaves & Co. ., “4 
Hind, i, 4 Hon oe ee ve 


Javkaon, P. R,& Co. 

Kirketall She Ca, te ve 
+r nen : & Hon... an 
New, D., ae oe oe 
Taylor ‘ Ghatien | 


Veter, J, 800 ue 


hip Buliders., 


Abercorn Bhipbullding Go... 
Alley & Maoleilan .. “ oe 


Rom & Duncan... an ' 
Bininua, W., & Cy ae : 
Yarrow & Co, re e és 


Mide Valves. 
Thom, J. te te ve ee 


Smiths’ Fires. 
Thwalton Brothers “7 i 


23, Queen Victoria Rtreel, ELC. 


Lambeth, 8, E. 
(ranville Btreet, ies i 


?, 

" Batley, near Leola A 
‘Mhemield 
Bhettald 


Hyde, near Manchester 

Albion Ironworks, Abetdeen 

Boho SOUT OTRS) Bolton 

Nottingham 

altord” Rolliug Mile, Mauchea- 
ter 


TLouls 

Kilmarnock 

1d, Devonshire Chambers, KC. 
Derwent. Foundry, Birmingham 
BhewfWorks, Hunslet Hd. [eds 


Abbay Works, lalaley, N.B. 
(ilnagow 

Qi 

Renfrew 

lale of Dogs, ®, 


G Rturey 8y),, Barrow-in-F urnoss 


Vulcan Ironworks, Bradford 


Koda Water Machinery, 


Barnett & Fuster ., ve a 


Apoed Indicators. 
feliz, Ronnenthal & Co. ., ve 


9259, Raylo Whart Road, N. 


KS, Queau Victarla Street, B.C, 


Talte & Coriton .. - »» GJ, Quean Vieturia treet, B.C, 
Apringa. 

(tiboteuvn oan . ie sLindted Sheffield 

(eborn, Gawinel, & a .. Bhefflaid 

Halter, George, & C " + oa Wot. Kromwich 


Spencer, J., & Hota ie f 


Hterne, L., & Co., Limited a 
Turton, Thos, & fous .. “ 


Newburn Steel Works, New- 
Crown Lenwone, Glaago 

own Ironworks, iW 
Blieat Worka, BheMeld 








Stenin Hammers. 
Booth, Geo,, & Oo... 
Uochrane, J oe ee 


Davis &@ Primrose .. te a 


ENGINEERING. 


laread 
wraith, 


Davy Rrothers, Limited... ., Gisefield 


See ce  R  reaent 
a e er ee Tove 
Masoy Bah... 1. L. Maneheeter 
P rie oe ab, a Highgate | a Bhattlertone, a 
) a 
Rushworth & iat Howerhy Drldgn Verkebtre 
Savile Htreet Foundry and Ep- 

gineering Co., Limited.. «+ Bhafflehi 
Tirwalten Hrothers.. v% .. Wuloan Ironworts, Beadf 
Walker Brothemn .. ‘ +s ~=Vagefield Ironworks, wee 
Walker, T., & Co ae aa ee Leeda 
Steam Trap. 
Blake,J. 4. «2 asus ASOPMgton, Lancashire 
Hanson, W. es GR tes Guenes W Works, Bradford 
Lancaster & Tonge.. oa ds ped 
Vaughan &fm =... 0k. ws Weat Gorton, Manchester 
Steel Makers. 
Avskham Bros, & Sees Lid... Shafflelid 
Hearduore, 1. & W ++ Parkhead Ironworks, Glaagow 
Neantner, H,, & Co., Limited .. Sheftleld 
Bultan Iron « teal ‘Wo. te ae Bolton 
Hrown, Hayley, Ihizon &Co. .. Sheffield 
Hadfiald's Hteal Foundry Co. Atterclitfe, Bheffield 
Howell € Co. 1+ SheMeld 


Thbotean Broa, i) «& o., Litatted. 
Jakeon, P, B,& Co. ., 


Jessop, W., & fons, Limited .. 
Landore Bienens-Btael Co., Ltd 
Leala Fo (4a., Liiimited as 
Marden, cin .. i ae 
Usburm, 8, & Co... ss 
Stanuers Clone’ s Btee) Co. a 
Nteel Cu, of Boolland, The ve 
se ag Limited 4. “e or] 
Turton, T,, & Sous 

bal opaa (Gamberland Iron and 


on es oe 


Bheffield 
erica Holling Mille, Manchea- 
r 
fil 


pettiald 
. Jandore, South Wailea 


Blavouln Works, Shaffidid 
Bhefflel:! 
ht ely a near A ee ia 


160, 1a Be 
| Works, Birmetaghars 
Bheal Works, Sheffield 


Workington, Cumberland 


Steel and Iron Works (Plant for).—/ Sve /ron and 
Steet Works.) 


Steering Gear. 


Dankin & Nichol oa ey we 
{tranges Iron Co, r Limited 
bie oe : (2a, 


try Ma a Co. Sie 56 
Willson, J. H,, & Co, or) os 
Stokeors (Mechanical), 
Hudgkiuson & Co,, Limited ., 
Proctor 


Me «8 oo ee Oy 


ac oa 


Mtone Breakers. 


Baxter, W.H., & Co, ae 
Brin en & Cloodwin va as 
Qoodwin, Jas,,&@ 00... 
Havile Btreet Foundry é En- 
gineering (o,, Limited Ae 


Nowcaatle-on-Tyne 

Durham 

Aundorland 

Leventont Works, Dumbarton 
Apringhil!, Birmungham 
Randhille, Liverpool 


Manchester 
Burnley, Lancashire 


Alblon treet, Leeds 
Whitechapel, EK. 
Motherwel), neur Cilasgow 


Sheftiald 


stone Dressing Machinery. 


Harper & Co, . 
Nobel: John, & Ca, te oe 


stone Merehants. 


Akeroyd, Janios, & Hous... a 
Kudolithie Co., The os re 


Mugar Machinery, 


Aitken, MoNeil& Co... 1 
Clayton, Howlett & Venables .. 
CGopaland, J., & Co, an os 
Davis & Friintoae ” Ae 


Harvey, ae au, .. ve 
Laudalo, Jasmoe ite 
Manlove, Alliott, Kryer ke Cu. . 

Norman, Jotu, &@Cu. o 


Piggott T,& Co. 04 
oh Harold og. aes 


Surface Plates, 


Oke, J.C. 1. “aS 
Riehanda, G., & Co, Pr re 


Tanka, 


Bellamy, John e ee ae 
Copeland, J, & Ca. . - 
Joavies iros, "& Co, a 
Hauna, Donald & Wileon rT 
McCulloch, T., & Bons oY, 
Morewood & Go. a as ae 
Norman, John, &Uo. An 


Tanners and Currlers, 


Hephurn & Gale, Timited ‘ 
Me Hear Peter, & Buus es 
Norris, B. &., & Co. se os 
Wabb é& Hott. ‘ af ea eet 
Whit, John, & Buna a) ot 
Wileuck, Mark... oe eo 


Albion Tronworka, Aberdean 
Keppuehill Engine Works, 
Claagow 


Varela, near Leeda 
Ida, Queen Victorin 8t., BC’, 


Nolen Htreet, Qovan, Glasgow 
arrow Nuad, Ww. 

Dobbie's Loan, Glasgow 

ee prennorh Langor Road, 


Park Grove lronworks, Glasgow 

Kirkcaldy, NB 

ele tn 
He AL | } Kngine Works, 


: Bpringhill, 1 Birmingham 


Popham Street, Nottinghaw 


$0, Queen Victoria Street, K.C, 
Allsntle Works, Broadhenth, 
near Manchester 


Hyng Atreet, Millwall, E. 

Dobhie's Jamu, Glasgow 

Crown I[ronworks, Wolver- 

Patsloy, N.B, Jhampton 

Kilmarnock 

Boho, Hirmingham 

Keppoohil) EKpgine Worka, 
Claagow 


Long Lane, Bonthwark. &.F, 
Lava, BKtockwall 6t., Glaaguw 
High Street, Bhadwell, E, 
Ktowiarket 

Bingley, Yorkshire 

Suwerby Bridge 


Tea Dressing Machinery. 


Copeland, J, & Cu, an oe 
Marshall, Rous a Co., Limital,, 


Dohbie'a Lown, Qlaagow 
Gainsborough, 


Tolegruphs (Engine and Steering). 


Chadbarn & Sin ., 


Lord Atreot, Liverpool 


Telegraph Wire and Cabies, 


(lover, W ‘ TT. & Cu, 10 ve 


Timber Morchatts, 
Keen, d ' io hy 8 an 


4S, Booth Htreet, Mancleater 


Od, Waterluo Hridye Road, 5,E. 


Time Checking Mathinery,. 


Liewellin's Patent Machine Co. 


Brlatol 


Gt, Findal #., Birmingham 
Ch G40. ;. + ie ‘Tindal ve, Rirmlaghom | 
Gowley, Jehu, &f0 ka comer 
Hing, donien a iui” “aeeemaertean 
J The, & #00 
Seta ako ae a 
Hlshards, ome & Co so 18, City eae 

U & Co... oe 83, Ques V: 

Bhirlaw, A.,&@Co., 1) as Suh Works, Rime 
Smith &@ Covenwy.. ..  .. Ordaall Lang, Salford, Man. 
Widdoweon, J. HH... es oe Ordeall Lane, Manehester 
Terpedo Boats 


Hanna, Donald & Wiison a 
Chap al I, #Co., ie 
Yarrow & Go, 


ut 


Tramways and kee ypiadend Plant. 


Atthawe wee A re) 


and 
ginesting Co., Lim 7” 


Tube Cleaners. 
Boas, W. 


Tabe Expanders. 
Dron & Lawson 


Thi Nichd, .. 

eet & Co. ss ea 
Helly, Soun@uthal &0o.., 2 
Thomson, Wm. .. as ve 


ee ae oe 


Chivwiok, W, 

Tale of Dogs, * %. 

Sheffield 

0 & 11, Fenchurch ftrest, E.C, 
101, Leadenhall Street, E.C, 
Atterel Sheffield 
Stoke-on-Trent 

» 90, Bucklersbury, F.C. 
Aheffield 


29, West Iudla Dock Raut 


cent Tool Works, Glss- 
a Fenchurch Street, B.C. 
95, Bt. 


, B.C, 
#5, Queen firpl Btrect, B.C, 
Kinning Park, Gluagow 


Tube Making Machinery. 


Fariner, Jea.,& fons. os 
Tube Wells. 

Jaler, C., & Co. 7? ee ee 
Le Graud & Butcliff ae a 
Tubes (Brasa). 
Birmiugham Bat’ & Matal Co. 
Munta's Metal CVo., Limited .. 
Tubes (Iron and Steel). 
Aird, Joa, 

Wi pniiehne: Rattery & Meta) Co, 


Caledonian Tubs Co, 

Credenda Cold-Drawn Heamlens 
Steel Tube Co,, The .. 

Donald, J,, & Hon oe oe ae 

Eadie, J,, & fons .. v1 Pr 


Farmer, Jas,, 6 Bons “ 
Galloway, W. yy & Bous os 
Hidiek & Hildick os ee 
Howeall & Ca, ee ee oe 
Lane, Howard, ko .. a 


Lapel sae om) ee on 
& 

Murahal, Jy & Hons os. 
Motihor, JM, ” & Co. oe oe 
Russel), Jaa., & Bons ve ee 


Bkidmore, H, rT. ve 


Spencer, John 6 we oe WW 


Hpouver, J.B, & 6. ry) 


Atewart, A. 4d as 
Welle Bteal Tube Cu. és 


Turbines, 

Donkin, B,, & Cu.. oe . 

Hanus, Donal & Wilson an 
Hett, Ci: ; + a 7 

King, 1, J. i ae ‘ 
Me eutie, cies : Hous, Ltd... 
Schram, R oe 
Stothert « Tt iy atte ' ‘ 

Turnatiles, 

Isler, C.,&@ Co... ve ' 


Le Grand & utelitf sc 


Tayeres. 
Newlore, 2. B., & Cu. (Water).. 


Tyrea (Rallway). 
Dessamer, H.. & Co., Limited .. 
Ttrown, Hailey, Dixon, & Ov, on 
Landure Bigmens-Kteel Co., si 
Leeda Forge Co,, Limited 


Valuors, Engineering. 
Kirk, W,, I'rive & Goulty 


. RBermondeay, 


Salford, Mancheater 


88, Bouthwark Btreet, 8.5, 
100, Buuhlli how, Ec, 


Birmingham 
Trench Walls, nr. Birnutugham 


Tipton, Staffurdshire 

Hirmalnghas 

Couth 

Ladean) hg Meerigrrt pele 

42, Ond t, Ulaagow 

clas eu War Kuth- 
hear 

alton!” 


Manchester 

Tube Works, Walaa)! 

Brook Steel Works, Shefield 

115 & 116, Palmerston Bulid- 
tugs, London, H.C, 

Wolverhamyton 

Birmingham 


(llnagow 
Goathridge, N.H. 
Orewn Tube Works, Wednes 


bury 
Netherton, near Dudley 


, near Ciaagow 


esbury 
8, Queen Street Plage, Cannon 
Stree 


iC, 
Clyde Tube Works, Coatbridge 
lokniald Port Rd., Kirmdinghain 


8.6. 
Paisley, N, 


F say gn » Foundry, Brigg 


Btroud ucesterslsi re 

16, Malborn Vindwe Viaduct, B.C, 

cone Street, W.C, 
i 


RB, Routhwark Street, &.E. 
100, Bunhill Row, #.C, 


Nottingham 


Sheftield 

Sheffield 

Landore, Routh Wales 
Leeds 


52, Queen Victoria Street, H.C, 


Valves (Gins, Water, &e,). 


Alley & Maclelien., ws se 
Vewratica, J,, & Co,, os es 


Doukin, i, & Ov... oe ee ermond 


Foster, Kdward, & Bon... . 
Glenfield Cu, ' Lim{ted rw) oe 
Hau, Donald & Wilson te 
Hauaon, Wu, 

Hartley é Kugden, Limited 


Hunter & K o> owe 
Owens, 6., & ag oe eo ae 
Ithodes, i. ae ae ee ae 


Walker, Bros. ve 
Waal, Hamilton ‘ Co. . «a : 


Valves, Safety. 
ee Thos, (Executors of) 


v, e te ae ee aa 


Ventilators. 
Huyle, iL, & Bon ou ea 


Glasgow 

188, Great Dover Btreet, 5,5, 
wey, KE, 

Ralitnx 


Kilmarnock, N,D. 
Paisley, N.K. : 
sae te Works, Bradford 


Row, London, E, 
Whitetriars & fitreet, B.C. 
440, Bow Road, E. 

afield Ironworks, Wigan 
ord, Manvlestar 


Waat Gorton, Manchester 
Accrington, Lancashire 


. G4, Holboru Viaduct, B.C. 
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1 hy 
Winter,¥. et a ee iF i Lente Wh 0, 
Wanen (Ratthway) teulbters . 4 


a -— eireraner 


tant hallway Co., aa ei 
Wanxons (Tip). 


Er a Works, Sirmingtiin 


: wee ave Works, ‘Sitrewahary 


BT won <: Rea no 
Water Cleseta. 

Winn, Charles, @Co, .. .. Gramville Steeet, Birminghan 
Water Meteors. 

Se dita, Ha ER it ta 
WorthingtonPumpingEngineCo. 214, Queen Victoria Street, B.C 
Water Purifying Apparatus, 

Porter, John Henderven.. 148, TMidor Btoeet, B.C. 
Water Wheels. 

Medley fetuorn h Os. <; 1) Baveereeeh Govan, Giaagow 


Copeland, J ate 
Hatt, O. L. Oe eae Se 


King, i e ii oe oe ne 
, John, & Ca, oe aa 
Stothert & Pitt, Limited... 
Weighing Machines. 
bbe ar uahene 
& Blend oe ee oa 
au, Chea, Son & C0." - 
Pooloy, H & ‘ ‘9 
Balter, ae Kae as ‘ 


Boots, Jus, & Hon ae os - 
Well Engineers. 


Ieler, C., & Co. se ee ae 
Le Grant & Sutoli”” $i vs 
Wheels (Geared). 

Bodley Brothers & Co, .. An 
Buckley & Taylor .. a ae 


Voveyth, Miller é Go. ,, ve 
Gvodlelluw & Matthews .. as 
Haddeld's Htee) Foundry Co. ,, 


& Co, 
Havwthoru, R, aW. os oe 
Hind, a hae ao ee 
Jackson, P. R,, & €o., ees on 


Manlove, Alliott, Fryer, & Co... 
Mo(ull och, Ty, & jij. 


Musgrave, J,, & Bons, Ldmited,, 
Ormerwl, Griervon « ne as 


e6 


Wheels ee 
are! eared oe aul 


Betrayal uAtway come 


1 Cy. "Carri ae 
wa agen, 
Wagon Co., Tien 
Gtafordshire W 


I a 


oe ee se 


Lobbie's Laan, Glaagow 
Biroed, Gloucestershire / 


“tte Bugine Work 


on candy Livergoo: 
! 


$8, Southwark Bt 
100, Bunhill Row, #,U. 


Exeter 
Castle lronworks, Oldham 
Mile G w 
Hyde, near Manchester 
Attercliffe, Sheflald 
Albion Ironworks, Aberdes: 
New: ou-Tyne 
Nottingham 
Halford Rolling Mills, WN 
witine 

9 am 
Kilmartook 
Bolton 
Hulse, Manchester 
Peeicalas Works, Bilston 


182, Bt, Liver 
’ Boundary eee 


 Receagisy rain 


Openshaw, Manchester 
Maltley, Birminghaw 

ae Aaa Works, Shrewsbury 
Bpringhil), Birmingham 


Wheels (Read) and Axles. : 


Rraith, Pastrey & Hitchings 


Whiaties (Signal). 
Cran, J., & Co, 


Buckingham Palace Rd., 


Leith 


Winches, Steamie—/(seo Crane). 
Wire and Wire Rope Makers. 


Birmingham & Metal Oo, 
pullivane yh eigen = ee 
Craudvok, Geo. & Ca. ae oe 


Dette, W, ¥., & Cu. F ae 
(tlover, W, Ts, & Co, oa oe 
Lane, Howard, &Co. as 


Hirmiugham 
72, Mark Lane, Louduu, | 
Wakefield 


4 a, Londun, e 7 


Warrington Wire Rope Co, .. 13, Gores Plasma, Li 
Wire Making Machinery, 

Crousley, (deo, os ae es Cleakheaton, Yorkah ire 
Farner, Jun, & fous ,, ae Malford, Massahenter 
Wire Working Machinery. 

Farmer, Jes,,& fons, os Balford, Manchester 
Wire Tramways, 

Carrington, W.T. HK, ae  O& 11, Fenohurch Avant 


Wood Working Machine Makers. 


Marr, Janes... aa ee oe 
Blake, J. tes oe oe 
Carrick & Hitohie .. ve xy an 
ley a. La) oe ee 
Marshall, Sona, & Oo., Lituited.. 
M'Dowell, John, & Hous... 


Mausome, er & Go we a 
RKichards, Q,, & Ca oe ee 


Hands, Harold. i 
Worssam, samuel, @ Co... - 


Kilmarnovk 
Aco , Lancashire 
Waverley Hugineering 
Radin 

rton, Dorset 
Qataaborough 
Jubnatone, near Glasge 
Stanlay Works, Chelaes 
— Works, Broa 


Pophain Bt ry, Rottin 
‘ophain Btreat, 
King's Road. Chelsea, t 
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rounds Srebeick to the furnace, and 
inserted bee to form a closed wall, except at one 





consists essentially of a horizontal and a vertical oylindor, the 


of junctian of the two inclined at 45 deg. ‘ 
lane - ni noe ned a eg. to each 


1773. W. Wilkinsen, 
Sieam and Hea Lanc. ConAsnsing 


: the 8u: Dra 

(4d, 1 Fig.) January 1), 1844.—A condensin fio ok in iza: 
versed py cuneate tubes, and is placed in front of the closed ash- 
pan of the furnace. The tubes communicate with the ash-pan by a 
suitable connection, and all the air drawn into the furnace is forced 
to passthrough these tubes. (Accepted November 14, 188), 


948. W. Morris, gs * 

: Doncaster, and J, Wood, Weat 
Stockworth. Furnaces, (6d. 6 Figs.) January 1, 1884.—Tho 
firebars are made of a taper ferm in cross-section, and have trans- 
of | verse alr spaces in the uppet pore shaped so as to allow of the ashus 

falling freely away. The bridge above the firebara la formed by a 

partition having openings, the side and upper parta of which form 
@ superheating surtacc for the producta of combustion, Air 

are made in the lower part of the bridge below the fire- 
and are provided with pipes opening behind the bridge, The 
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cator, A flexible diaphragm is attached to the chamber, and also 
completes a circuit to the bell and indicator should the preasure 
rise too high, (Accepted November 14, 1884). 


1506. B. MH, Lake, London. (H. Schneider, Gaarden, 
Germany). Water Gauges. (6d. 2 Figs.) January 10, 1884. 
The reuse glass is secured between two stems OC provided 
with ann grooves eontaining each a ring of gutta-percha, lthe 
lower frame being raised to secure the glass by means of the acrew 

coated with « thin layer of sino or 

not of sufficient thickness to Dierfere with 

ths reper Gamanintion of heat to itscontents, The coating is 
by feeventeetiy ct or by dipping oy washing “_ 

mon pe peeony 7, 1886), ected before canastruction, (do- 


J, Stark, Glaagow. Preveeting Corrosion 
pees aly o , 18.—The inner surfaces of fae 


atéached to water chambers at each and, and 
to fa eagabte of internal firing. (Acaapled November 14, aad). e, 


S165. (6d. 8 Figz.J—Internal tubes connected with combus: 
tion cuacawers ch the ends of the boiler may co peeeet through the 
outer water tubes, (Accepted November \4, ). 


8131, T. Craddock, Londen, Steam Beller, (dd. 
7 .) January 1, 1864.—The generative portion of the boiler 
ofa single tube A which forms the firebox B by passing 

vound itasclearly shown, and on arriving at the top of the firebox 
is wound to a central pipe C, and then backwards to the 
clroumferance, and 80 on, f a oylinder serving as the outer 
e of the baller, the interlor of which is 

tube as far as the contra) pipe 5. The tube A 
re rom the top to a rator J from which the etean: passes 
y a pipe F to a suporh ny babe K, and by a steam pipe 8 to 
the engine. The products of combustion pass up from B between 
haat caper 6 A, down the annular space between the outer 
of the generative tubes and the inner surfaces of the super- 





k and frame o aa shown in Fig. 2, A sphorical valve v is sup- 
ported at the upper end of the upper stem C by a spiral spring, 
and is retained in position by » wire. A valve via pivotted to the 
lower stem. Two rode i project out beyond the jawa of the 
stems C. When aylasa breaks the valves are forced upon their 
seata. (Acotpted Octuber 10, 1884). 


9517, Automatic Water Gauges for Steam Boilers. 

. Crook, Freston, (4d. 6 Fie.) February 1, 1884.—A 
metal valve fs fitted in each iulet port to the gauge fittings, anil 
has two inolined slots out in its guide. Luga ona spindle passing 
to the front of the fitting where it is fitted with a handle, take into 
thealote, andon turning the spindle from the normal position to 
the right or loft, the valve is opened onehut, it being held opon iy 
the one position by meonns of a cam surface in tho inlet port. On 
turning the spindle from the open position to itn normul position 
the cam surface retains the valve in the opon position, thore boing 
sufficient play in the inclined slots, until eaeape of atcam taken 
place from the front when itis autommtioully closed, The valve, an 
willlearly be soon, may thus also be employed in lieu of the or- 
dinary cocks, (Accepted November 7, 1884). 


STEAM TRAPS. 
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air passages are provides with dawnpers, Referring to the {Iluatra- 
tions, rhe et land 2 show thu fircbars, which are made narrower 
at the bottom than at the top, and are provided at the toy with 
transverse taper , wider at the bottom % than at the 
top, and with an inclined lower portion a¢ shown, The trans- 
verse passages of the different bars may be arranged in line, but 
are preferably out of tine. Fig. 3 iw a section of the furnace, 
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Openings c are provided at cach side through the bridge. Tubosd . Eastwood, Ashton-under- 
convey alr behind the bridge for the combustion of the gases. oh P noBard ier ie 1 Fig.) January 81, 1884,—In 
(devepled October 24, 1884). the top of a receiver ia a valve seating of a much larger diameter 





than the expansion pipe. On the end of tho expansion pipe is 
Grate reabeehey — dd h eer centre of aie rie - ihe 
: ; wei Ainal | ing the valve, o valve and scating aro made of suoh diameters 
ener ee ee tone crnatlng in’ position | Shat the opening aball correspond, when the valve is slightly 
between the diferont bars, the whole being caat together to form | raised, with the aren of the expansion pips. Any dirt passing 
w broad grate bar with » series of openings therein. The middle, throuyh the pipe falls to the bottom of the vessel, only clear water 
side, and crossbars of the grate bars are made of equal thickness | Passing off through tho valve. (Accepted November 14, 1884), 
of metal at the A firo side, and the middle and side bars are STRAM ENGINES. 


thickoned at the bottom. This construction, it is stated, provonts 
407. W. Wilkinso / Kempaton, Redford. Steam 
ara Figs.) Janus 


318. J. Stephenson and W. Topham, Bradford. 
Bars for Steam Boilers and other Furnaces. 


cE 
Be 


colle, and up petrens the outer surfaces of these latter 
casing to the chimney CG. The fue) is supplied to the 
through the a pipe . The Ronerat’s aye aay be 
separate oined together at the circum ‘ 
division on be removed without interfering with the other. 
J consists of a small vessel containing two steam 
ers and two pnp ae of the ari ep desoriptiona. 
steam and water enter the first pts ag of the veeeel, 
ateain rising to tho top and the ig to the bottom 
by a water pipe to the well from which the pumpe draw, The 
’ — fed the oylinder valves, the lingers | ec we 
. pumpe forsing tha W ’ 
Ay couse efticiont cinoulation. The diffaranoe of pressure in 
upper chamber and in the tubes K is just sufficient to drive 


the pumps. (Accepted Ostaber 31, 1884), 

1,079. i. Lake, Londen. (@: 0 Ge iname 
Rite), purifying Feed-Water in Steam Boilers. “16a. 
12 Figv.] August 8, 1884,—The feed-water is caused to enter is 
depositing chamber having orated per it being fore 
through the plates by moang of s steum inlet pipe. The chamber 
is arranged within the boiler, aud iu in open communication with 
the steam and water space. (‘Sealed Novensber 14, 1884). 


: Knight, Glasgow. Steam Boiler. |sd. 
ry ng arbre 9, 1884.—This relates to that clase of steam 
boilers in which a series of tubes are connected with each other 
at the ends by means of headers, which in turn are connected to 
an upper vessel or drum. Referring to the illustration, a water- 
box D le inte between the drum A and the headers B, and - 
connected to the end of the drum by & number of short horizon 
tubes expanded into the orifices, and to the vections or headers 
by separate tubes b, also expanded into the orifices. Openings 


: 


unequal expansion and contraction, and secures a larger area of 
air spaco on the top of the grate aurface, und reducos the liability | Bugines and Boll (thd, ry 3, 1884.—To 
connect the main brack@~s for carrying the crankwhatt of the 


of the bars burning away. (Accepted October 28, 1384). 
aeee, J.C. Brontnall, Hea ; ongine at the top of boers of the locomotive type, two or more 
Grates Parncnee ie sores, Hane | Ere vertical angle places are pivetted to the outcr aivoll OF cover play 


elling of 6d, 4 Figs.) January & 
1884.-——The bars are linked together ee sae as as to form an | at the firebox on vach ide_of the ballgs mug diso be rivetted, 
Pgl's¢ taderts bolted to” the bridge plate. In ordor to sealet in 


endless surface, and are driven by revolving ecrews moun 

jee the bars may be opera My gerowa ot varying pitch so that yoverning the engine, steam from the boiler acts against the re: 
the spaces between them may be narrow at the front, wider at the 
centre, and contracted towarda the back, The enda of the bars 
enter between the helical fins ou the screws and rest on thy ecrows. 
(Accepted November 7, 1884), 


, J. Cornforth, Birmingham. Consuming 
awoke ca Saving Fuel. (6d. 6 Figs.) May 8, 1884.— 
The bridge is hollow and is provided with a movahle ren or 
valve at the ond of and beneath tho firebars. 1¢ Je also provided 
with a series of movable perforated baffle plates connected to the 
flap by alink and fixed perforated baffle plates, the air entering 
under the flap, passing in a zig-zag course to the top of the hollow 
bridge, and thence through & geries of holes in the top plate. ‘Sal 
tubes, one on each side of the firvbara, may alao bo omployed to hea 
air passing to the hollow pridge. The flap or valve ia connected by 
a rod to # handle at the front of the furnace, by means of which it 
can be operated. (docepted October 3, 1884). 


, A. C. Henderson, London. (M, Krudewin, 
pene cx Main, and W, on ani T. ng ere New git 
4 Fige September 23, 1884.—A coal bin placed within the fur- 
nace (s arranged to deliver fuel upon an inclined grate, the constant 
progression of tho fuel over the grate vars nein assisted hy ayer 
of plungers arranged to slide at the upper end of the bars - 
actuated by a crankshaft and lever. An ash door at the bot i 
of the furnace is opened from without by means of & lever, the 
height at which the ¢lide is set determining the depth of tuel. 
Air ea formed in the side walls of the furnace lead gh 
the front to the rear, and thon back again and deliver heated air 
in front of the fuel. (Accepted October $1, 1884). 


1588 : . Swits. ane Valves 

_ 4. Sehmid, Zurich, 

(4d. 2 ae) January 16, 1884.—A disco-ahaped valve oer 

the edge of  cylindrionl valve seat and hav & pointed top [ittin 

into a socket ih a short horisontal lover pivotted at its other ri 

to the frame of the apparatua. The lever has also & rer 8 

socket at the top bbe ly dikes tag wee Road ine Bade pti 

ende closed, a sepa dot thy downwardly projecting point in the cun 

ined : Each endl i az being Sind a mace Ow oF more to receive the preaguro of # helloal spring. The top of Leite a 

orn ae werent “1 by ata 6 or atay tubes, In small | bears against a similar diso having in its upper suriace pdr 
Mavs: pen receive the point of a regulating screw. (Sealed Novent ; 


1884). 
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‘stance off spritiy one piston in @ cylinder forming the standard 
af the Spovernaré. The Pinton js wo connected to the governor 
aruia of to the governor weight, that as the prossure dalle the 
throttle valve ia more or lesa openud, (Aceeptec October 31, 1884). 


ROTARY ENGINES. 


gss&, B. Todd, London. Rotary Fiuid Pressure 
Moter, Applicable also as & Liquid Meter. (td. 8 Bigs] 
June 3, 1884.—Three cylindera are fixed on & bows on a shaft, ari 
with their axes coinolding respectively with the sides of an cqu’ 
lateral triangle circumscribing the ahatt. Hach oylindor ix fitted 
with a packed plunger projecting beyond the mouth of ita cylinder, 
the projecting en being forked and carrying & roller bearing 
ayaingt the internal periphery of a ring fixed in the cagingocovn- 
tric to the ahaft, The end alao carries a segment of a roller bear- 
ing againat the aurface of a guide bracket projecting froin the bows 
in & plane parallel to the axia of the cylinder and of tho whatt, The 
ports lead trom the bottoms of the three cylindera and hae through 
a facing on the bows, on which bears a clroular centrally-hollowed 
slide held in a position ecoentric to the shaft by 0 eet on 
which It isfrec to rotate, the exhaust passing hy the hollow of t ° 
alide through a central passage itt the bows. The steam entors by 
a contra) tubular spindle, ing through packing in & saat 
covering the slide and balted ta the boss and serving as a journal. 
The resultant of the pressure communicated through the rollor an! 
the eeyment of the roller causes the bows to rovulve, (Accepted No- 


vember 7, 1884). 
GAS ENGINES. 


Hargreaves, Widpos, Lanc. Increasing the 
maloiensy fe th sari to amnic Ringing. In eh 
reeaitig ibaalt, water in the dorm of spre)’ t6 injected along yh 
the air into the air compressor, which water servos to keep tho 
compressor cool and diffuses a quantity of wator vapour amongat 
the air. Tho air, vapour and any unovaporated water is hon 
made to traverse fA yeosel heated by the exheast gases from the 
engine, through which they ny in » reverse direction 00 the ox- 
haust gases, (Accepted Oc : , 





, nding the tubse & and @, 
ol abt eg engi ore wrought-iron tubes havin 


skene, London. Gas Engines. jud. 8 Pye.) 
Sire Bethe istons of the two cylinders A A' are con- 


: pelng utilised for the ex- 
nected to single Send rie Sine thes Suction ot the explosive 


d exhaust and A! é 
rum eader it made of cast) 999, Bt. Wilkinson, London. Indicating Low Water | plosion an iding in the exhaust, The gas iadrawn in through a 
front diahed ond of the water dere Detote 10, 1884). Pressure in Steam Hollers. (6d. 2 Fige.) | charge and aiding lunger gliding in # cylinder and operated 
steel or malleable vast iron. (Accepted October 10, ) ane fs . 24—ANn outer tube is open at the bottom to the | valve D, conslating of wp ee ng A 


(4d. 8 


Lincoln , E aguinst the reaistance of a apring, 
ra ery . Steam Boilers. by therod ¢ from the eccentt 

pitt cect “The shell of the boiler containing the 

furnace 


t-off 
thy valve when the rod ¢ is withdrawn, Tho cut-o 

Cee aates 0) a governor I, which on an increase of speed lifts 
the rode, Tho inlet to the cylinder Al ie controlled by a plug 
velve G, the alr boing drawn in through the valve G (Fig. ah 
When the suction stroke le maplieere the valve @ la ch ant 
the charge delivered into the cylinder C, both pisvons aldin;; n 
forcing the producte of comuation of the last working stroke 


water in the boiler, and at or near the top to the steam, and at the 


Ootober 18, eviiodrioal shape as far aa the {urnaco end of | uphet end terminates in an inclosed chamber, This tube tur: 


be having @ different rate of expansion wher 
which end the one cylindrica ta eye Stee we totemdy accured $0 the bottam of the outer tube, The 


water (n the tubs, there being cally no drcuiation, ls eon: 


, at nd the furnace 
of the shell extends beyo 
that she Upper part th vatl ly id, and consequent y, a tie water lowers, the rode 


hilet. the lower 
in Line with the front of tho turnace, © 
aie ts ra heme ee ial eylinder veda the expand, and the difference between their expanaion in CBU 


wae, A gn to {ond ylindrieal shell, The boiler thus complete an electric clroult and operate an eleetric bell and indi- 
furnace apace : : 


d, Pabewy 

































558 ENGINEERING, 
rough the valve K, by acam Lin # similar manner | through the ports, al 
the valve D. ‘The of an L is provided with stopa of | CC t the Hinder. movement of the then off 
different length and oan be slid along a key on the shaft by the | the supply of gas and alr at the porte C i dar igniter flame 
governor F,, #0 as to regulate the time during which the exhaust is | F opposite the first port C, as shown, w’ 19 mixture is ex: 


. When the exhaust isclosed the two cylinders compress tho 
charge. When the gas is cut off the heat of tho combustion 
chamber serves to expand the air and give out power for one or 
more strokes, The ignition is effected by the plug valveG. Re: 
ferring to Fig. 8, at the outlet M to the combustion chamber is a 
emall or hole in the valve seat which allows a emall por- 
tion of tha pilature to pasa into a tube R, the inner end of which 
may be filled with wire gauze, The aren of tho supply passage is 










pode. I is the stationary burner. Gas alone enters by the porte 
Cit wie 


, and mixes with the airatH, (Accepted October 28, 1854 





oo QS 714. A. W. Ll, Reddie, Londen. (P. Mu Newark 
Ss aes we U.8.4,.) Gee atin, 4d. $0 Higa) ‘deptembes 





28, 1884.—The air and gas are admitted in suitable proportions 
into a chamber contalning a mixing apparatus, through which 
they are drawn by a pump and fo into a reservoir through a 
valve controlled by a governor oporated by the engine, which 
regulates the ure in the tank and the amount delivered to 
the engine. 6 gas passes from the reservoir through a aingle 
valve controlling porta leading to opposite ends of the cylindor. 
The injecting valves are located at opposite ends of the cylinder, 
and niake communication between the cylinder and burners 
carried hy the valves, The exhaust outlet is at the middle of tho 
length of the cylinder, and communicates with a coil situated in 
the reservoir, the exhaust thus heating, and preiaar the pressure 
of, the combustible gas. The piston is of such longth with relation 
to the length of ite stroke, that the exhaust outlet will be fully 
oponed just as tho piston completes ita stroke in each direction, at 
which time the inlet valves are opened to admit the charge which 
is compressed during the back stroke. The details of the ongine 
are fully illustrated and described. (Accepted October 24, 1&84 


lated by a act screw N, The gana ae in from the tube R 
fs ae ket m1 and through an opening P toan outaide burner, 
where the mixture In the pocket m' is Ignited. Astho plug rotates 
the pocket m' comes opposite the port M and ignites the charge in 
the explosion chamber ©, The pocket m! may be partially filled 
with as to prevent heating, and a pieco of spongy platinum 
be embedded in it, ao an to Insure ignition, In a modifieation 
the pocket m) makes communication with a passage leading toe 
cl amber placed in an external chimnoy, and maintained at sugh a 
temperature as will ignite the explosive charge. The engine may 
be made double-acting by connecting the pistons to op 
oranke and using the Totward ends for drawing in the charge. 
(Accepted October 81, 1884). 


oees. 8.1L, W: » Philadel USA. Gas 
Zngines. (6d. 11 ‘1 April 22, 1884.—The vertical work. 
{ng oylinder A is provided with a non-conduating jacket on its ENGINE FITTINGS 
upper part, and has attached to its lower part a large cylinder B, : 
A long trunk piston C working through a packing between the | 695, A. Z. and H. M. Butler, Leeds, Manufacture 

Hndera hae attached to Ita lower portion a piston EK working in| of Cranked . [6a. 8 Five.) January 4, 1884.—The 
the cylinder B, Air isadmitted through valves inthe piaton into | ‘crank mould” is formed with recesses and corresponding pro- 
the annular space of the cylinder B, and is discharged ebrough Jeotions at the pointe where the corners or angles of the crank are 
the valve J intothecylinder A. Tho valyo chamber containing the | required, by which means the fibre of the metal is made to run in 
exhaust valve M operated by a cam or eccentric on the shaft | the same line asthe crank. The crank mould ie then formed at 
0, ie pinsed on the top of the cylinder A, the exhaust being | one operation by pressure into a complete crank. (Accepted 
open ‘ sune ve “pay art only of ets epee reli ad oer October 24, 1884). 
operating the valves of the engine consiata of two parte, one key 
te the aivatt, and the other earatie of turning upon the ahaft, and Pies Bok ned oe Conde Apekinge for 
having its position controlled by aspeed regulator. Tho oxhaust 1884.—A strip of soft metal is wound round the spindle to he 

‘ked #0 na to form a coll which is pushed down into the gland 

ox. A core of resilient pecking (comeeene preferably of the 
asbeatow compound packing described in Specification 1884 of 1879 
covered with asbestos yarn), or other elastic packing is forced 
between the motallic colland the surface of the gland box which is 
fitted with the usual cover. Loose metaliico wedge-shaped pieces 
may be fitted in the bottom of the gland box and of the cover. 
‘4 


plat 2, 128, 

utufing.Boxes of Piston Rods, do, (6d. 6 Figs.) Jan. 
Wary 14, 1884.—The rod Greg through rings or coils of metallic 
or other ene cncirele by helical or other springs which tend 
to press tho packing upon the rod. The space between the walis 
of the stuffing-box and the aprints is filled with lubricating 
material. When metallic packing rings aro omployed they are 
ved on thoir outer surfaces to receivea ciroular helical apring. 

he meeting ends of two separate packing ringa may made 
with inclined surfaces which are pressed upon by the springs elther 
directly or through a wedged-shaped ring to force the coking 
rings apart. Wodge-shaped tongue pleces are inserted between 


valve M in closed, and the igniting valve open during the whole 
of the downstroke, the two valves are open during tho first part 
ofeach upstroke, and are hoth ol 


during the latter part of 


prcemee inwarde thoy also tend to force these pieces inwards, 

2 Li aliens may “ A giro unre! of rae in halver 
e n r > - 

Noceiber la) or oO @ atuffing-box, (Accepted 


1015. J. M. Hall, Manchester. Gov Steam 
&o., es, (6d. 6 Figs.) January 8, 1884.—The driving 
pulley of the engine Is free to revolve in each direction, and is re- 
strained from endwise movement by a fixed collar on one side and 
® bliding collar on the other, The sliding collar has suitably. 
shaped projections taking into recessea in tho, boss, and is forced 

net the boas by a spiral spring surrounding the shaft. As the 
resistance of the pulley to turning is increased, it is rotated, against 
the resistanco of the apring bearing against a second fixed collar and 
by means of the projections on the shalt, in the oppovite direction to 
ite rotation, and the sliding collar is driven ba: warda, ite move- 
ment baing communicated to the throttle valve or expansion link. 
In order to compensate for variation of steam pressure, an annular 
woight consisting of four or moro seymenta pivotted at their enda 
to an annular casing surrounding.the spiral spting, ia attached to 
the sliding collar, The weights by tho centrifugal force tend to 
fly outwards, butare prevented from so doing by:a sliding tubular 
piece surrounding the tapered ends of the ents, and forced 
over thom by a second spiral apring. This tubular piece is oon- 
neoted to the throttle valve. (Accepted November 4, 1884). 


2338. 
; oot B. Copland, Preston, Lane. Automatt- 
Maxim (6d, 8 Mgt. 


the upatroke for a proportion depending on the adjustment of the 
cam, The gas Ina introduced by a pump W, the piaton of which 
movea with the main plunger, and tho inlet valve of which opens 
and closes with the exhaust valve. When the inlet valvo closes 
the gas in forced into the oylinder A, and in compressed by the 
pun er, the proportions of gus and air bein alwaystheaame, The 
ting device conaiste of a small chambor Fig. 2), connected to 

or shut off from tho cylinder A by a valve V. In the chamber 
T lea tubo 8 heated hy a jot of burning gaa forced in by @ fet of 
air previously heated by ing through « pipo & located in the 
perl through which the products of the ignited flame are dis. 
charged. The air for the igniting et pasees from the pump B 
through tho igniting chamber T, The valve V ts made hollow 
through ita stem with a series of openings madein both the lowor 
and upper parte of ite stem, a current of air being induced ina 
waive wine diweon ee the cone oe valve, when the 
& r fe forcing out throu . 

onpted October 14, 1884), : pr ene ae 


18,31 . Dongill, Manchester. Gas Motor En. 
gines. (4d. 6 Fh py em 1%, 1884.—Referring to re 
which represents an oe of governor for a gas ongine 
the sliding sleeve @ carries a rod +, which is capable of being 
moved backwards and forwards acrosr the ends of the sleeve. The 
rod ¢ in arranged to be moved across the end of the aleevy hy a 
projection on a red Sete ae, an eccentric, and which comes {n 
contact with one end of ¢, en the speed of the engine is too 
press the sleeve d is moved along a stud in opposition to a sprin 
n the ordinary manner, and causes the rod ¢ to be moved out o 
the path of the projections, Theother end of « operates the ordi- 
nary spring gaa supply valve, The slide valve is shown in Fig, 2. 
The seat ie formed with four peanares, the first having two or 
more portaC C, The fiat slide B has ite eee ere ous away for 
the reception of the smaller slide A, ot the 
engine to be just commencing (ts outer stroke, je A is moved 
W the right, uncovering the ports DD H, air and yas flowing 


aired um of 8 Exceeded. 

anuary 20, 1884,—Referring to the illustration, on the req 
increase of spred a revolring plate 27 on the governor is caused 
by the upward pressure of the curved arms 84 to make contact 
with a apring terminal 26.and so close the clrauit of an electro: 
magnet 25, which attracte the end of @ cross lever 18 and brings 


the cross lever may be operated directly by the overnor. 
vibrating rod 19 then pushes back tha’ ievor 18, and with ey ; 
counter weighted stop or detent 16 to which the lever 18 is Pivotted, 
The stop or detent releases the pendent rod 14 and allows a alid. 
Ing clutch ?, pinion 6, and boss 8 to descend on the rod 10, the 
clutch engaging with another clutch 1) driven b the engine, The 
lon 6 is thus rotated, causing the valve to be by the’gear. 
ng shown in the iiNustration. The parts are restored to the 
positions shown in the drawing by depreselng the end of the lever 


the body of the atide A, and by the pert 9, which ralses the aluteh 7, pinion 
Ez i 
the 


the inclined end surfaces of the parte of the ring, 8 that when | back 


ita opposite end opposite a rod 19 operated by an eccentric ; or | 50 f 








RD 6c 9 GU © ED came, 


a. 





agra rod 14, the detent 16 being forced 60 return to ite position 
y the counterweight. (Acospted October 7, 1884). 


12,968. J.L. Meald, Crockett, Cal, U.S.A. 
Governors. (6d. 12 drige.) September 80, 1884.—A mar of 
weighted arms cross each other diagonally to a central vertical 
line, and have their lower ends hinged to a pore rotatin 
disc to the sides of which are secured steel springs, behind each 
arm, #0 as to curve above them. The upper ends 0 the eprings are 
connected by links with the upper weighted ends of the arme and 
tend to counteract the centrifugal force. The arms act upon a 
Vertically adjustable central sten: connected to a double balanced 


valve, (Accepted Octoder 81, 1884). 
CONDENSERS. 

9336, H.H. London, (4. Vivien, St. Quentin, and 
A.D. R. Fieri brie France.) , . 
ratus, (102, 10 Figs.) January 28, 1884.—The steam ad- 
epagee pipe is avers at re ala ne geste oe = 

© apparatus passes thro as - w & 
it to or contract. The re from the centre to the 


alroumference in contact with a number of vertical tubes, it bel 
forced to follow a spiral course by means of a a ral verti 
rtition, The inert vapours are removed from the bottom to the 
p of the poperatas by means of a perforated pipe, The water of 
condensation at the end of the steam cirouit. A safety 
verse] formed of two concentric annular pieces is provided at the 
top of the apparatus. Circular dripping pieces prevent the pro- 
jection of liquid along the walla of the rpg or of the central 
tube into the safety veeecl. Ina modidcation the water falls upon 
a trays in the form of a casoade. (Accepted October 10, 


1148. A. Budenberg, Manchester. (Schafer and 
Budenverg, Buckau, Germany), Tachometers or Con- 
tinuous 8 Indicators. [6d. 8 Fina.) January 10, 
1884.—The driving spindle passes through the centre of the 
caalng parallel to the dial, and carries within tho casing a balanced 
ring forced by aprings to occupy such a position, that ita plano 
cuts tho axis of the spindle at about right angles. When the 
apindle in rotated, the ring tonds to revolve at right angles to 

e apindle and its exact angle will be determined by tho speed of 
rotation, the maas of the ring and the strength of the springs, and 
will thua ooaupy a different position for every different velocity, 
The position of the ring ia indicated by the index on a dial by any 
ordinary method, such, for sxampie, as thet employed in the 
pressure gauge. (Acccpted November 4, 1884). 

1049. W. Ashton, Manchester. Power Meters for 

aie , Zu on. (62. 3 Figa. 

anuary ¥, [se = cones preferably a clic conoid, rt A 
roller are mounted in frames, so that thelr axes arc at right 
anglea, The cone frame is connected to a reciprocating part of the 
engine #0 a8 to move in tho direation of the length of he roller 
and in 80 doing to rotate, (n the cone spindle {s a whee) gearing 
with a long faced wheol connected with the registering mechanlen, 
Tho roliet is mounted in a frame jointed to @ vibra g standard 
hinged at ite lowor end and acted upon by a spring, which tends 
to keep the roller in contact with the cone, The silebon of a amall 
cylinder, whose onda are connected with the enda of the working 
cylinder, is connected by links;to the roller frame, and, as it moves 

wards and forwards againat the resistance of apringa and in 
roportion to the steam pressure acting on it, it causes the roller 

be moved along the cone and thusadjust ite speed acoordjng to 
the pressure. The roller may be fluted ciroumferentlally and the 
cone longitudinally, so as to prevent the cone alipping on the 
roller. (Accepted November 4, 1884). 


LUBRICATORS. 


on, Denholme, Yorks. Lubricators. 
r 2, 1884.—A plunger fitting in a cylinder 

n the oll in the cylinder by meann of a 
ratchet wheel operating » worm gearing with a wormwheel on 
a rod screwed into the plunger, The wormwheel ig prepared with 
clawa fitting into corresponding claws on the hose of the handle 
secured to the top of the plunger serew, the claws being kept 
In contact by means of springs. The claws on the hos aro 
rene oo ae or Ae ane wneal by a rod descending 

e plunger when the plunger {s ncar the bo 

atroke, (Accented November 4, 384) peer ore 


18,073. D. & 
4d. 4 Figa.) Octo 
&® made to descend u 





UNITED STATES PATENTS AND PATENT PRAOTION. 
Descriptions with illustrations of inventions patented in the 
tates of America from 1847 to the present time, and 
reporta of trials of patent law cases in the United States, may be 
consulted, gratis, at the offioas of RxgInagania, 85 and 34, Bedford. 








Boston Dock.—This undertaking is now so far com- 
lated as to be ready for the commencement o business, 
There is 26 ft. of water “basin of the dodk, while 
in the new cut through the clays to deep water there is 
t. Owing to the extreme dryness of the summer, 
& large amount of sand has accumulated in the bed of the 
Witham, but freshets are now scouring gut ‘the channel, 
and it in hoped that this difficult will soon be obviated, 
Two veasels entered the dock on ay to take in coal, 
and it is expected that there will be a large trade in that 
ham have visited the deol, Gad ayer, Notting: 
ey 8 i Veax . 

faction with the dock works. 
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Te ik) cal hot bee bet hh a a re a Min re FETS 


-“BRUOCH & BATHO’S 
SYSTEM OF | DREDGING AND EXCAVATING, 


Excavators used at Ni 9, VICTORIA CHAMBERS, 


LONDON DOCKS, Re 
| \ NS WESTMINSTER, 8.W. 
| ~N 
| 





These Excavators have been | used 
for sinking Wells or Oylinders for ridge 
Piers, Quay Walls, &o., having worked 
satisfactorily in mud, sand, gravel, shingle, 
clay, &o, Oost of excavating by this 
system is cheaper than any other 
at present in use, 


0 ee, ee eee ee 























' WEXFORD, 





CARDIFF, ies Sai ae 
; THSTIMON 
HARWICH Lingle pan 1980 
. BAR Sin,—L have used your Excavators for sink: 
C O R K ing over 200 cylinders, through the gravel, in the bed 
atin dey ae Gye oda 
ted ty the pur- 
E pose, being able to alnk cylind * dome 
RANCE, at the rate of 2 ft per hour, with A age ik 
vating, or unloading ba woul 
; (aligned) CRW 
: a ALKER, 
BENARES | Pais ___ Contractors’ Engineer. 
Par 
. NY . Wcinieehieice KEATON, Haswictt, 28th Jan., 1882, 
PARA, J ) r Westminite, BWe 
: ‘ 4 ‘| ube . 
\\ i AMM, Duar §1R,—We have much pleasure in inf 
M A INI | | you that the Exoavatore au dt sf petigr 
DAGASGAR, yg siding: she. ponetets oylinders required tor the New 
ws. ucting hero for the Great Eaat 
POTI, + Nam, | ern Ses foe or i aot 
a eee UM in diameter through the stiff ailt olny theming ha 
CALC UTTA ; Ne | bed of the river, a depth of about 30 erin toda, ' 
: C) : - . - ae my confidently recommend thom for this alaga 
SINGAPORE. _ ase =o aa NRL YONmnEy ee 
te Bay sd 6 
SSeS i (Signed) "J, COCHRANE & BON, 




















BROTHERHOOD'’S PATENT BROT 





PETER BROTHERHO —¥ 


MECHANICAL ENGINEER, D, 
BELVEDERE ROAD, WESTMINSTER BRIDGH, LONDON, SE. 


IMPROVED PATENT 3-CYLINDER ENGINE. 
_Am nites 
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ELEXIBLE COUPLING 
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FLEXIBLE COUPLING 
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SHIP LIGHTING PUMPS, 


As in General Use in gi: Sy sf scot 
the British, French, a——_ uti? § a Ke | ) HIGH-SPEED 
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FROM 1 MAN TO 100 HP. a. >- 2 
SS Compression Engine. 
ATHEKINSON'S Far mr x" s. Lie 









Py PRED-WATHR, HEATERS. hy 


Ron-Hompressio JOHN HASTIE & ©0., GREENOCK, BOLE MAKERS OF THEOE HEATERS FOR SCOTLAND. — eater, 


Sole Makers: BRITISH GAS ENGINE & ENGINEERING COMPANY, Limited, 11, Queen Victoria St. London, E.C. 


permenant or 


HIPBUILDERS'# BOILERMAKERS’ TOOLS 


SMITH BROTHERS & CO., 
Kingston Engine Works, Kinning Park, GLASGOW. 


MAKERS OF ALL KINDS OF 
Punching and Shearing Machines, Plate Bending Rollers, Plate Hdge 
Planing Machines, Beam Bending und Horizontal Punching Machines 
(with either Single, Double, or without Angle Iron Cutter com ined), Keel 
Plate or Garboard Strake Bending Machines, Plate-Straightening Machines, 
Counteraink Drills, asd Single-Drill Verticals, &., &e, Asi : i : 
mm mm Punching and Shearing Machine. with Ancle Tron fintter. 
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TANGYES’ MALLEABLE CASTINGS» 
Railway Carriage, Wagon and Telegraph Fittings. | 


(HL) 





£ fnmenens 


BOX SPAMNERS OR SOREW KEYS - 





TANGYES’ MALLEABLE DOUBLE SPANNERG _ 
TO FIT WHITWORTH NUTS. ~~ 


GLASGOW : Argyle and Hope Streets. 


Quotations for these and other Malleable Oastings on Application. 268 


BIRMINGHAM 
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TANGYES'’ MALLEABLE CASTINGS Da ieee 


For Engineers. 
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NEW%ASTLE: St. Nicholas Buings MANCHESTER: Deansgate. 
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TANGYES’ MALEABLE DOUBLE SPANNERS 





ANGYES’ MAILEABLE SINGLE SPANNER 


: @ 
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Quotations for these and other Malleable Oastings on Application. 











TANGYES’ MALLEABLE CASTINGS 


p! 









35, Queen Victoria Street. 





LEAD LADLES 


LONDON : 





TANGYES’ $ LADLES 








TANG YES LIMITED 





Quotations for these and other Malleable Castings on Application. 261 
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Five Medal ded, Oaleutt 
KE RR & tR '& CO,, Engineers and Contras, naa Bc 









: ie MANUFACTURERS OF { 


‘a , a on 
RAILWAY 









yore sm tele aD FOR MINES AND 
PLANTATIONS 


i “54 WAGONS & LOCOMOTIVES 


For ALL Onasams oF Worx, 


em eter TAL ame 


Catalogues and Prices on 
application. 5024 


o7 Tia DuMe ARe. = LONDON, 2.o. 


JAMES ARCHDALE & CO, 


MANCHESTER WORKS, LEDSAM STREET, BIRMINGHAM. 
cousanevemniiiiaipineconiifloy aaceaa OF ALL KINDS OF : 
LATHES, PLANING, SHAPING, SLOTTING, DRILLING AND BORING MACHINES, &c., &x. 
CONTRACTORS TO THE BRITISH & FOREIGN GOVERNMENTS. 


. London Agent: ALLEN LEE, Electrician, 3, Camden Cottages, Camden Rd., N.W. 


WHERE A STOOK OF OUR TOOLS MAY 
ALWAYS BE SEEN. 5861 














Works’: | Britannia Engineering Works, RILMARNO o0K. 
























Corona 








Barring Engine 
‘New Pa tent GEAR; s FALLS Sr OF GEAR 


VING INTO 
eee MOTION SALLY WHEN MAIN ENGINE STARTS. 
The SIMPLEST, SAFEST and BEST, and also the CHEAPEST Automatic Safety Apparatus for Turning Main Engines, 
RS, MILLWRIGHTS, 
Sole Makers: HICK, HARGREAVES & CO., "inp Boren MAKERS. 


o TRON WORKS, B BOLTON. 








DE ae 


A y (\ THE PATENT RAIL LIFTER. 







eer 


Entirely supersede the old inconvenient Lever 


bbe 


Sep 
Og. 





A, =a The Lever Bar as generally used. 
~ oN Clumsy and Dangerous, 


EWAYS IRON WORKS, MAT OHESTBHR. 


Bars, and effect a great saving in Labour. 


ie eer = | ~ 
vate rt eerie 
'' en. a — an ee a 


af 2 UE Bc ‘cCo., i.7D., STRANG 


ENGINEERING, LIEC, 12, 1004. 


JOHN LYSAGHT, Limited, > ay 


” TRON ROOFS & BUILDINGS,” 


DABSIGNS AND HSTIMATHAS UFOW APPLICATION. 


GALVANIZED CORRUGATED AND PLAIN SHEETS. | BRISTOL: ST. VINGENT’S GALVAWIZED ROM WORKS. 

OL VARIED GARE, WikE MEPCG. TAKE, Ae WOLVERHAMPTON: SWAN GARDEN MILLS, 
NIZED 

WROUGHT AND CAST ‘7 IRON GIRDERS, COLUMNS, &o._ LONDON: 28, GRACECHURGH STREET, E. C. 


Derete chet! 1h PR RETRREENES | 


THE MERSEY FORGE, LIMITED 


: LIV HRPOOL, 


MANUFACTURERS OF 


- MavineandotherGrank Shafts, 
—it © Hy | boomers. STERN AND RUDDER FRAMES, 
ii ; ee | 




















FORGINGS OF ALL KINDS 
IN IRON AND STEEL. 








ee WORKS: GRAFTON STREET 


K SHAFT FOR No, 206, | | a 
ng eARE SHAFT F: owt, ; Finished Weight, 15 tons 8 owt, 2 Ibs. Town Office: 5, Harrington Street 


ROOTS PATENT STEAM BOILER. 


WwW MODEI 
STULL WEius pv riemes BRUD-WAMED DIDIER . 
High Pressure and Large Power with Safety Capacious Water and Steam space, 


—-PERFECT CIRCULATION.— 
GREAT EFFICIENCY AND ECONOMY. 


SR RI a A ETE ETRE 
Sulphates, Carbonates, and other Impurities Intercepted and 
Readily Removed from Purifier. Generative part of 
Boiler Continuing Free irom Scale. 


leemmmrsieteine] 
FOR PRICES AND PARTICULARS APPLY TO 


THE PATENT STEAM BOILER CO. Ji ~ i ~# 








ESTABLISHED 1869, )— 
HEAD OFFICE AND W WORKS 28, HENEACE STREET, BIRMINGHAM 
Ec PSS eI id ae a oy 


LONDON OFFIOE: 11, QUEEN VICTORIA STREET, EC. 
oe ______GONRAD ) KNAP, REPREGENTATIVE. 
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6418 






(MET ee — a I aOW) 


= WATER-TUBE STEAM BOILER 


Safe, Economical (as to space and fuel), and Durable ; Having Perfect Water Circulation, and Spacio 
Steam-room ; Easy of Transportation, and perfectly A ‘Acceusible for Oleaning external and internal! 


For Illustrated Circular and full particulars apply to our Lwropean Offices, 
107, HOPE STREET, GLASGOW, SCOTLAND 
40, CANNON STREET LONDON, z 0.; and eo 
3, VICTORIA BUILDINGS, DEANSGATE, MANOHESTER. 
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ver = 168,00 HP. in use, 
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Le ee ee 
emma” | tee, emememeees 


NETT WALKER & Co 


io) ENGINEERS, LHBDS, 
otakers “of the heaviest class of Machinery used in the 
manufacture of IRON and of STEEL by the Bessemer 


and Hiemens processes. 





COGGING, RAIL &PLATE MILL ENGINES. 


Renee Wlate and SHorging YWresses. 


STHAM HAMMERS. 


Hydraulic Cranes and Oapstans. ss 7 


aN ET NT, grat ET 
TEP SES | TES * 
errr mr ee OE oT 8 YL, 
Le Cees << mien 


“Z= APPLEBY BROTHERS. 


Spanes, 


STEAM, HAND, AND 
HYDRAULIC, FIXED, 
PORTABLE OR LOCO, 


OVERHEAD 
RAVELLERS 


And Lifting Machinery 





ae 





———— 


CITY OFFICE: 


89, CANNON ST., 


LONDON, = Cc. 


STEAM 
ENGINES 


Or all types and powers 
for Mills, Mines, 
Water Works, &c. 


Winding Ager 


» MACHINERY, 








of all descriptions, Combined or separate. 
; IRON 
Boilers. BRIDGES, 


Iron Roofs and Girder 


All types of Land and Work of all kinds,“ 


arine, and in all sizes, 


se Ps Patent SectionaliSTEAM BOILER 


; f 7 
; ee 
F er 


By this improved 
construction of Water- 
tube Boiler, consider- 
able economy in first 
vost und in working is 








ITER BY AI 





FOR 


ULL PARTICULARS, 

















effected. 

Apply to Although the water- 

ways are exceptionally 

| free from liability to 
.G. M.Hardingham fouling, the construc- 
tion affords peculiar 

Engi facilities for their re- 

peer gular inspectiou. 


The system further 
allows of extreme 
compuctness being at- 
tained, 


O{, Fleet. Street 
LONDON, E.C. 


. ws $ | ti Nel 
er Be IW WRN case WW er ce -_ ISS SS SN NN WNW ce “ 
The pee represented in the above sketch i 110 AP, and occupies a spare ell ft ‘by 9 ft. 
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NETTLEFOLDS LIMITED, BIRMINGHAM, 


SOLE MANUFACTURERS ies 
VHSTON’S 


PATEN T DIFFERENTIAL RATCHET BRACKE.— PATENT TEN nD ae? LUBRICATOR, 


by then 
RACES, which have been several years before the public, and are MUCH APPRECIATED by 
N Sa have lately CONSIDERABLY IMPROVED by enclosing the SCREW in a SLEEVE (A) which alway 
Be tween = PROTECTS it from INJURY either from pint or BLOWs. This SLEEVE also acts as a GUIDE for the NU 
pae S =H(F a(t. thus keeping it steady throughout the whole of its traverse, and consequently enabling the drilling | 
| y PERFECT ACCURACY. 
the Sunn eee has effected a saving of 70 per cent. in the cost of lubricating material used f 
Nettlefolds’ Engines, and has now been fully tested in their works on 15 Cylinders working to 7! 
horse-power, eT 
GREAVES & Co. write :—" We find the saving in excess of that stated in Mess 
N sera & Chamberlain's Report—viz., 70 per cent., and the ¢ylinders to which these Lubricat 
have been applied are in beautiful condition. We shall adopt them for all our engines. 
By this Invention the steam is lubricated before passing to the valves, while the supply of grease 


uniform and esis BY THE UNDERMENTIONED AGENTS :— 


. Convor-. SHEFFIELD .. Wilkes Brothers & Oo., Tasker Sons & 
i] CIVERPOOL  sretemen soe cet zi Tarra TYNE Galloway & Co. 
Sharp & Car, oe ‘Pedi 'Silve.. 1 s+ Manlove, Alliott, Fryer & Co, 
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MANOHESTER Bdmondsons & = ibn nibs ieee» care tag tterson, R., & 8 
nt GLASGOW .. W. MoGeoch & 5 eas Sohaffer é& | DERBY sie Se BAS ide 0 pantvelie a ce 
bo tg Budenberg. | RUBBIA . . ww! Sumner, John M.& Co,, Manches 
EDINBURGH., Redpath, Brown & Oo. Thos. Scott, | AUSTRIA... .. Simon, Henry, Manchester, 
BRISTOL .. .. Weston, J. D., & Son. ' GERMANY .. Schaffer & Budenberg, Manches 
Bisnis OF WHOM PRICED LISTS AND FULL PARTIOULARS } MAY BE 3] OBTAINED. 






BUCKLEY AND TAYTLOR. 


wow MAKRRE OF —-— 





RE ME ean compennd Kngineers, Millwrights, and Ironfounde) 
TEAM 
olla vam wen e CASTLE IRONWORKS, OLDHAM. 


tated if fle? —— MAKERS : TH 


a Se | COMPOUND ENGINE 
jae == oe — Driving the Textile Machinery at the Oldham Exhibition, 


LANCASHIRE STEAM BOILET 


Made with the best Machine, vith Hs Holes Drilled or Punched, an 


scicmemmeasieic 
PATHNT HLASTIC SPRING 


PINION AND BEVEL WHEEL 


Specially dealgned, and baer are for i peery work, varying loads, a1 


PATENT BEVEL WHEEL! 


WITH SEPARATE STEEL RIMS, 
APPLIED IN CASES WHERE GREAT STRENGTH IS REQUIRE’ 


MAIN DRIVING DRUM 


For Repes or Bélts up to 80 feet diameter, 


All other classes of Wheels moulded by our Patent Machi 


See 


On th ee ee 5) ey Agent for BUCKLEY & 00'S (Shefiield) 
ee PATENT COMPENSATING PISTO: 
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a LONDON, 
And WATERSIDE IRONWORES, IPSWICH, 


— MAKERS OF ALL KINDS OF — 
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FOR PRICHS AND ILLUSTRATIONS APPLY TO 


RANSOMES 4 & RAPIER, 5, “Westminster Chambers, LONDON, ‘SW. 
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GOLD MEDAL 
a, 2, 












FOR ENGINES 








HATHORN, DAVEY & & CO., LEEDS. 





_XXXIV_ ENGINEBRING., 


RF. G. BONE’S Patent COMPOE 


Ten most = features connected with 
these Boilers are— 

1, oa fag of Construction. 2. Saving of Fuel. 

8, Grester ot Bleanel. 4. Decidedly ri 






















5, Can be Easily Cleaned, 6. Most Durable. 
7, Acceasible for Repairs without Disturbing the 
other Parts, 
8, Great Eoonomy in Boiler Lange | 
9. Will Seip pe either Tan, Breese, Small Coal, or 2% es a 
10, Is Superseding all Others : 
Testimonials and | Prives on Application. 


TH LONDON. ‘BOILER WORKS, LONG LANE, BERMONDSEY, 


}E NUMBER OF PRACTICAL MEN <EPT 01 ON HAND SPECIALLY FOR BOILER, 


SOU 













peti tty FOR BOILERS, SURFACE. ax: Ce 
SS & COPPER WIRE, SHEETS 
_BIRMINGHES BATTERY . .& METAL 1 CO. BIRMINGHAM. | 
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EAGLE ITRONWORKS, 


NEWBURY, BERKS. 


MANUFACTURERS TO THE ADMIRALTY. 
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eMpeENCINES & BOILERS! I" uf 
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: ie “atrsie _ ™ FOR ecomomy 
ae 


ai ; vty A. . — nna ibabeteoaid Al ' Se 
au gaan" SMALL STEAMERS, YACHTS, TUGS, LAUNCHES, &e a on 
P=sSimple, High-Pressure, Compound, and Surface Condensing 
v Engines always to be seen {n progress at Works, 422 


Gained the HIGHEST AWARD aeiar exhibited r Competition with other Makers - 


LOWCOCK’S IMPROVED FUEL 'EGONOMISER 


(For Utitrarina tHe WASTE HEAT rrom STEAM BOILERS 


FITTED WITH PATENT SPIRAL SCRAPER AND POSITIVE REVERSING MOTION 


i cent ne ermeenl| GN SPEOLAL 
oe re sh, FD Mee | ADVANTAGES, 


chee darepaga omer ey Mh ffl ite BAT Mesa mT 
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‘tuition 7 A ERTOOE OAD, / ty Yili, The most afte yl | t 
t by ae ANY AN AE ws Reversing Gear, ale | i iH] 1 > 
ae = ‘ " : ae I Naver sticks or gets out / yy > I Ht [I if: : c , 
: is Be tik ne a eo re we <7 ALREADY IN OPERATION TO /// ra i. Ay zh MII HMI il i Ht] 7 Sy - 


Yip 7 j ay by “ “YY ythy 
i? : : : a ie 4, 5; jyfee: 7 § Yy 
cn j : Ee er ton 0 

ori Li per cent, of the fuel, ~ aS eae | 


N.B.— CAN BE APPLIED TO ALL SORTS OF BOILERS AND THE FIXING DOES NOT INVOLVE ANY STOPPAGE OF OF WORKS. 


The EOONOMISER has for many years been recognised as indispensable to all large users of Steam Power, and has been most extensively oe throughout the United Kingdom and 





PRICES, TESTIMONIALS, AND FURTHER PARTICULARS ON APPLICATION 


ARTHUR LOWCOCE. PATENTEE 8) (oleham Fomndry, Shrawshure, Raoland. 





ENGINEERING. _xxxv_ 


Roofs and Buildings 


IN IRON| AND D STEEL. 


MOREWOOD & CO. 
WOODFORD IRONWORKS, 
SOHO, BIRMINGHAM. 
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LONDON OFFICES— 158, _LEADENHALL STREET, E.C. 


ara —r CORRUGATED AND ) GALVANISED 0 SHEETS, 
cae! aa : ! Manufacturers a aan ae of gies ae aren in Iron and 
4 ait | rad ; STEEL for Forges, Kolling Mills, Kallway Stations, Goods Sheds, 
. | ards, Doc ‘ke, Stores, and General Purposes 
Me Ay wai) Special Curved Corrugated Iron Roofs without Framing for moderate ‘Span. 


WROUGHT IRON WATER TANKS, any size. 
ANNEALING AND GALVANIZING POT 


as Dorrugated ron& STEEL Shovtad Fastonings, te, 


Dees cae : ial — ; , Gutt d Tanks, Galvanized or | 
From Photo. of STEEL ROLLING MILLS, covering many acres showing ROOFS In (RON and STEEL, In course of Wrought- iron Eattiovand. Pate dirders. Railway, Road and Foot Bridges. 
erection ty M REWORD & OO 


DESIGNS AND ESTIMATES ON APPLICATION. 4900 








‘Paris, 1878.—GOLD MEDALS A AWARDED.— — Melbourne, 1881. 





WM. JESSOP & SONS, LIMITED, 


BHRIGETSIDSE Wo REsE, sciacailialaniiandan 
MANUFACTURERS OF 


EVERY DESCRIPTION OF TOOL STEEL & STEEL CASTINGS, 


‘ast, Shear, German, Spring, Blister & Sheet Steel for all purposes. 


Files of First Quality.—Steel Lagging Plates for Oylinders.—Steel Boiler & Ship Plates ds Forgings of all kinds, 
DEPOTS:— Manchoster, Paris, Dusseldorf, 8t. Petersburg, Now York, Boston, Philadelphia, Oincinnati, St. Louis, Obioago, San Franocisoo, Baltimore, Providence, Montreal, 


LONDON OFFIOH: MHSSRS. CORNES, CALVERT & 0O., 30, WALBROOK, BO. "” 
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A ——e meer eemeaneen | 


DAVY BROTHERS, LimitlED, 


MANUFACTURERS OF 


STEAM HAMMERS 


From 1 Cwt. to 50 Tons, for every kind of work, 
Fitted with DAVY’S PATENT VALVES, which save from 25 to o0 per cent. of Steam. 


SECCEMER STEEL WORKS PLANT, 


FORGE AND ROLLING MILL MACHINERY, 
‘team Engines for Mills, Ironworks, Collieries, &e. 


SINGLE AND DOUBLE FLUED BOILERS. - 
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RXXVI ENGINEERING. 


“RODGERS PATENT | 
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Telegraphic Address, 
“L000,” LEEDS. 


WROUGHT IRON THROUGHOUT, RIM, ARMS, ‘AND BOSE. Pa ree 


|THE ONLY WROUGHT IRON PULLEY | Vv ADE. 
SPLIT or SOLID. 
AN Sizes up to 24 feet Diameter, 


40,000 


The Best Pulley in theWorld 


USED SOLELY FOR 


DRIVING THE ELECTRIC LICHT 
HHALTH EXHIBITION, 


SOUTH KENSINGTON. 
Messrs, Marshal], Sons and Co,, Limited, weep a Btook of 


elegy our Pulleys at their Depdt, Marshalls’ Buildings, 79, 
= Farringdon , London, E.0. 



















SOLE MAKERS: = 
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RAT LWAWDZ *pOUMDR, LAD Ss. 
AGANTS -—- 
Ho Hand—VAN METeOHOTEN EN HOUWENGS, Rotterdam. Glasgow & District—Robertson & Oo., 8, Old Sneddon t. peneeey: 
bomiman er ee NRO ON HURON ef2, “orale Hy “idoneresl. Maw Declend Walter rome 1 ra, 72, Francs Walleton 402i 
" — ’ , =< rt, SO a 
Ee raahired Distr ict-—F, B. WELOH & OO., Market St., Manchester.| Australla and Tasmania—John J. Horrocks & Co,, A maton, anc 





France—O. BORISSOW, Rue a Flens, Ster, Lille 

Russia—8.G. MARTIN, 'Galerny No. 12, dartier 8, &t, Petersburg. 
Austria—J. EQLI, |, Bors Preune 7, Vienn 

Saxony—W. RH z| 











Y CipE 
Belgium—D. GRANDY, Rue de Abattoir 30, Gand. ' North of En land Snowball & Oo. Side, Newcastle-on.Tyne Bydney. 
italy—A. BINGTON & : 00, , Manchester and Milan | _W. of F England--Townsend & Young, Arch House, John &t., iristal. 8candinavia—Messrs. Oberie & Thomas, Manchester & Muthous 










IATTHCW _PAUL & 
Steam and Hand Wi Windlasses, 


STEAM STEERING GEAR, atso SCREW STEERING GEAR, 


AND EVERY DESORIPTION OF SHIP FITTINGS. 


LAND & MARINE! ENGIN Ess, 


OF ALL SORTS AND SIZHS UP TO 1,000 LE.P, 


LAUNCH ENGINES, WITH P 
BUILDERS of LAUNOHES, ea oracles a pytod oe 


LEVENFORD WORKS, DUMBARTON. C7, - 
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: “Only Gold Medal for Gauges at the Paris Exhibition, 1878. 


|BOURDON’S i[eznces}! GAUGES Grane) | 





le aw eM, of = 


NEGRETTI & ZAMBRA, OPTICIANS, HOLBORN VIADUCT, 


Telephone No. 6583.] 
Af, BOURDON ee ENTS IN LONDON. aici aes 
are sold, bearing his name, ee Steam Gauges that a large number of very inferior instruments 
AGENTS :—J. CasapreLut, 48 osc @ great proportion of them also having a forged Trade Mark. 
NOGRETTI 2 LAMBRA'S NEW CA , 48, Market St., Manchester; Cuapsven & Sons, 7) & 738, Lord St., Liverpool. 
TAL@GUE of Scientific Instruments, 566 pages, 1,900 Engrnviugs, Is now published, vie aa? 


N. & £. are Sole 
Agents Jor Ritchie d: Sona’ Patent Liquid Compasses, and for Steinheil's Patent Photographic Lenses and Prieme, 
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CRANES. TURNTABLES. TRAVERSERS 


Ss 


__COWANS, SHELDON & CO., Ltp., ST. NICHOLAS WORKS, CARLISLE. 
DA NIFET, ADAMSON 8 CO., 





[Established 1851.} ENGINEERS A 
ND BOILER MAKERS Established 
DUEBINEIOLD, NEAR MAN Ome Tm. ean 


ey Steam Engines of all Classes BUM UP aRsADs 


THE WHEELOCK PATENT 
BESSEMER Rae Som 


\utometic Expansion Engine 










| — TESTING MACHIN 

M hich h ained hi or a : 

Which has gained highest awards tn o Peden ere Ue 
utomatic Expansion Engines. webhost 


ee, Oe ie I, te Pe Pe 


JULKLEY PATENT INJECTOR i NN ee 
___ CONDENSER, a : ee ees BEN eae ae 


BELL’S A TO 


ELL'S PATENT ASBRGTOS BLOOK PACKING, for High-pressure Engines, 


ee 


sow apie gaat 
ew Zealand Shippine, San ees 
rt Doak 
was wed in the high: weet anenceniaes with 
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BESTOS 


BELL'S ASBESTOS BOILER AND PIPE COVERING COMPOSITION, 


for oom 
psc tiug every class of steam pipes and boilers, non-cembustible and eastly applied whan stewn is up: ad 









a's agente ¥ Werks, Guth preserves them from rust; preventa the unequal expansion and contract Seite 
) following is pare poet pomighcrrs ed murine thas any alias coating and ts Sc rma wis te pepper venti! covers 
eet nioaming con without renewal. mixed with water the consistancy required for tee an ge ook dem: 
Te tae sla sonal cel caixins Oe Saabuiee 29 inc err OA WAY Wis saved par weak, eee) although the fire was rakel out every evening, 20 1b. of 
we vijase oes , ges SE Eo steam ware dines : the boiler next mo mor {ny 
on record, " 6 W on “ pile ‘era to ia Govering t= 
tat un rons Now onan D. mies Ontef a 4.8, Ruapehu.’ on nial refer Wimbledon Loosl Board, Wimbledon, Nov. sath, 1688 


B “Dear Bir,=It may P lataeeak you to know that we ti at woe ar, through 
bP walng your covering. —Yours truly, ANTO ME, C ‘i, .G.4." 
¥ 


i 
Manchester, Sheffield, and Lincolnshire Ball way ete 10th Mar is A : 
Dear Sit,<-I have much pleasure in stating that alter a trial of over nine sont oe SeompariDR : ee Sa sae nih ona als sna 
eS amar h 
= 


=. i My, Jonw Bats, Houthwark, _ niiaiake, ‘Lavistock, ath April, 1844. 


, confidentiy recommend your Ashestes Packing. is ewpectally valu- 
rigec aig is a ‘are empl “i aa in oases where olher packings x *parlehed, owing to dir,—1 have much pleasure in that. the teste Covering appliat by you to dhe boiler of 
le when high preaunm oy raed it with complete success 
rh temperatures, ing has invariably stood well. 3 have also ie ved jar jr soa our travelling crane at Kit Bill, haa inoat remarkable results, Hinwe it bas bean hag we We 
ion @ gland bas with other packings, and also in caess of badly oe eels | wk have saved fully half our coal, ‘and have offested w great saving in the time it takes to get up stent, 
naider the resulte I have obtained by its use for our marine en to have n avery Way % : which is often a matter of great Linportance {1 tis, should add that the crane runaon ae gantrias, 
ly satiolactory, Yours re sup. Engineer. m and is fully exposed to all Greater, 1 have formed the highest opinion of your Aabestoa tor 
e J, Buta. OLARKB, Sup. ELL’S ‘ABBEST thin purpose, and re you seh ove had ened melee Se yonrt tho: at rv has tot 
avy Contracts, The goods 7] this oe a rt quality wnos been weed. 1 can must strongly recommend the mw —1 am, Bit, 
Deparimens of the PLCy Wehiekan wan tee es, muse i ade pin wih tht Wri Gai, Sane tn Cs Bao a 
1] 30 Atl a 
Bix,—1 have teinform you that your fender ha tor Ball's Balled Cloth aN ALL" hotne' 1Pinfera should be sent direct BELL'S ASBESTOS & INDLA-RUBBER WOVEN TAPE 
aoa ae obQ uate, t Hlastio Core. ...+s . round, a tf the oro d aud not through fo BE, pl KHERTING eee Water ie 1t can be bent by hand to the foom required 
eeoes y ty @ 
Se a algunos ony CT a a kono puck, Me meu nl a 1 ea any tok 
au ' duurs akeptin a in rolls o ny 4 in n, wide, and any thickness 
re Poole ay rub Oe cil eore, and Hig. 3 J ithout oare, bat with rubber fram 1-16th in. cowards. Manhole covers oan be Aree many tlues belure the renewal 


ock Packing with solid 


these paokinge imitated, aud oa it is # common practice amu! 
nara et agenia to ate a ee mS paanufsctires at my 16) prices, users are request 


supplied to them bears the 


ELL'S ABBESTOS BOILER PRESERVATIVE. 


tixture by abecrting the tree oz: that ia in the water qntiraly ob 
a te 17 tis Giaimtagraten orien ao immediately aa to prevent “n 


Role pony tat at hy keeping boilers clean, but the risk of 


of the Jointing malerlal 14 nevessar, 

an The aatue material ia made up ate nheeta about 40 in, aquare, and each sheet bears the 
D Trade Mark, without which none in geting 
’ It is very say to guard i er t ianitations of thia useful material, and to secure 

mW thennel ves erage being suppli with these inferior articles at my price, were Are re- 
reer rag ace trate every 10 ft. length of the Asbestos Tape purchased by them beara 
o Trule 


BELLS  SPEOLAL LONDON-MADE ASBESTOS 


ARD, 
for Dry ine ante inade of the heat Asbestos Abre, 1s well known for ite toughness and 
purity, and | absolutely tree from the injurious ingredienta trequentiy used to attain au 
App MATAICA ot finish, regardiees of the real utility of the material. Mate in sheets 
measuring abou. @ in, equars, from 1Adth in, to lin. and § millimetre w 95 mi)limetres 
thick. Bach sheet bears the 





FIG.1. 


cent. 
Thies the Prelervative, avoida the wrest Mak riaka wh whieh are sStret fad br trom soaled apna 


eoonem Mark. 
ngthens the life of & » and covers tte ow 7 The following copy of acoaptance of tender refers to pia 
It is entisely barmiess, and has no nriows poorly on Ba 
as may ba poston ele. Department of the etor of Na vy, Comins ta 
Tt oan bg Put into tks bearing Leer rine mark, without which none ts genuine. ° “Jam iraley pvhiselia hee. Wee 17th May, 1884. 


Hin,—I have to inform you it “yur tender tor giiaete Millhoard has )con 
accepted JOUN COLLEDT, 
JonN BRI, Lirector of Navy Contracta, 


Ge, BELL'S ASBESTOS EXPANSION SHEETING, Fotory, 


‘ELL'S ASBESTOS YARN & BOAPSTONE PACK: 
ING foe Lecomotives, and al Stationary Magines 


Bandwell Park Collisry, Benethwick, - February, 13, 


To Baza's Asbertos Works.--Dese BIN.) have much pleasure in 6 a ee santa taeting i Perastage qunbination ft with Indie rubber 

ie are Panning might and day, and also for the fan, avd havling et th” eo eaters eee a eee === The Indla-rubber Wosner ee rahe sction of heat anit grman by an outer 

“s Sah shad for a we have ane aes pps ea ae eee, a y ating of va ST ora ie au excellent jot vhere expauson 
and oe —- fe and contraction renter other materials ownble. 


This materia! ta admirably suited Py pros pive joints aud every clam of 
Valves made of this matertal are very durable, as they ate not subjovt tw tah by ou 














ILLUSTRATED "PRICED OATALOGUR "FREE ON APPLICATION TO 


31 1S ASBESTOS WORKS, SOUTHWARK, LONDON, se 


{ifa, SOUTHWARK ST., SE. Victoria Buildings, Deanagete, MA MANCHESTER 11 & 18, St Vincent Place, GLASGOW. 89, Mount Stuart fq., CARDIFF. 21, Ritter Strasse, BERLIN. 
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pees an eee. ——- Se ee A seen 
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THE COALBROOKDALE COMPANY, Linwreo 


SOLE MAKERS OF 


ELWELL & PARKERS PATENT 


4, HIGH SPEED ENGINES. 











THE MOST EFFICIENT AND RELIABLE MADE. 
Also LIGHT BALANCED PULLEYS, SHAFTING, &c. 


ay) 
Electric Lighting and: Plating Justallations, complete, © 


COALBROOKDALE, R.S.O., SHROPSHIRE. 


THE SAVILE STREET Rn AND ENGINEERING CO, 


Bef (LIMITED), SHEFFIELD, So MANUFACTURERS OF 
bakers Patent Rotary Pressure Blower and Gas kxhauster. 


wom | () en 
—- 30;—— 


BAKER’S PATENT ROTARY PUMP. HALL’S PATENT STONE BREAKER. 


——— :0:—— 
-— *:0O°—- - 


CRUCIBLE STEEL CASTINGS. General Machinery of Every Description. 















or ~ BLOWER 


London Offices and Exhibit ion Koo Rooms, ov, ms, 63, Queen Victoria street Bs Cs Vie Orla stret EC (opposite Mansion) Messrs. BECK & C0., _ a a 


=—_—IIER & PLATT, 


wie SALFUKU IKUN Wunno, MANOHIEOTER, 
is a 


(London Representatives, Messrs. LEWIS OLRICK & CO., 
27, Leadenhall Street, E.C.) 


oS PA EN 


ow FRICTION CLUTCH. 


oo wy oe | 

These Clutches are SIMPLE, DURABLE, COMPACT. = . = Aah eeeeoaae 

| and CHEAP, are easily thrown in and out of gear, and start | 
; without shock when running full speed. 


bECTION- 





= 
ey ee 
















CLUTC i Cou P LIN ( 


LIBERAL TERMS TO THE TRADE. 


\ 4 | nn 
A Friction Clutch 3 ft. diameter equals a Cone Clutch 6 ft diameter. \ ga 


PRICES ON APPLICATION. SCUTCH CAND: PULLEY <a) 


GOODFELLOW & MATTHEWS, 


(Late B. GOODFELLOW. ESTABLISHED 1838.) 
EYDE, NEAR MANCHESTER, 


——— MAKERS OF 


ROPE & WHEEL GEARING 


All Descriptions of Millwright Work. 
HIGH CLASS STATIONARY, PUMPING, and BLOWING ENGINES, with CORLISS OR OTHER VALVE GEAR: 
IMPROVED METALLIC PISTONS AND AIR PUMP BUCKETS. 


CYLINDERS, &¢., BORED AND VALVE FACINGS PLANED IN THEIR PLACES. WHEELS, &c., MOULDED BY PATENT MACHINER 
PLY-WHEELS, ROPE AND BELT PULLEYS &. TURNED TO ANY SIZH. 





FORGINGS OF EVERY DESCRIPTION. s000 


__ DEC. 12, 1884, 
ENGINEERING 


RIVETTERS 


we COE sTHE MOST RECENT TyPES, 
ee Ze) é Punching, Shearing, 
Bending, 

| Forging, Hoisting, 


AND OTHER HIGH- PRESSURE 


li HYDRAULIC MACHINERY 


i) i W 
by Vs J al te aise Kt | — eer as . 5 al Please Note | aie of Address : 


es | ANDERSON a. GALLWEY 


lees |. \ | Hydraulic Labour-Saving Machine Makers, 
weemrerneacee = 23a = =" P\ ‘ CRE MORN DF W OR KN, 41h; 


=) CHELSEA, LONDON. S.W. 


Contractors to the. British and ‘Foreign Governments 
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BRIDGE FOUNDATION CYLINDERS, 


Make a Speciality of this work, turning out over 100 tons per week; also large quantities of Railway Qhairs, 


WALKER RRAMITARDA, 


ENGINEERS AND BOILER MAKERS, 


PAGEFIELD IRON WORKS, WIGAN. 


W AT, KERS’ PATENT 


ATLR-COMPRESSIN G HIN GIN BS 


For COLLIERIES STEEL WORKS, &c , and as supplied to HER MAJESTY’S GOVERNMENT for INDIA 


WALKERS’ PATENT GUIBAL VENTILATING FANS, 


For Mines, Collicrics, Tunnels, Sewers, &c.  Dinnetors from the smallest ave up to 50ft. With Simple or Compound Condensing Engines 
MAKERS OF THE GUIBAL, SCHIELE (hik latest Patent), ann WADDLE FANS. 


LOCOMOTIVES, STEAM HAMMERS, Patterns up to 20 tons. FORGE and ROLLING MILL PLANT. WINDING, HAULING, and PUMPING ENGINES. IMPROVED FEED PUMPS for BOILERS. 
STEAM CAPSTANS, Patterns for lifting up to 60 tons. OVERHEAD TRAVELLERS AND OTHER CRANES. 
HORAIZONMTAL ANWD VERTICAL, STATIONARY, AND LOCOMOTZTIVE BOILEEFRS. 

Horizontal and Vertical Enginox, Condensing and Non-Qoudensing. = Roofs, Girders, Bridges, Pit Cages, &c., and all kinder of Iron and Stee! Work, 





Mavic ON-TEES. 





Iron and Stee! Forgings. 


WALKERS’ Patent, as adapted to Bessemer Blowing Engines, is now in successful operation at the 
following Steel Works, and is about to be applicd to other Engines for similar purpos’s -— 


Messrs. BOLCKOW, VAUGHAN and CO., Eston, Middlesbro’. 

The DOWLAIS IRON CoO., Dowlais. 

, CHARLES CAMMELL and CO., Cyclops Works, Sheffield. 

, Lhe DARLINGTON IRON and STEEL CoO., Darlington. 

, The WEARDALE IRON and STEEL CO., near Durham. 
The NORTH-EASTERN STEEL CO., Middlesbro’. 


9 
And to nearly 200 other Engines for a variety of purposes throughout the country. 


99 


The advantages afforded by the application of the Patented Valves to Bessemer Engines, are a greater endurance than has yet 
been attained by valves worked automaticaly (eccentrics, &c., for the valves not being required), and an almost perfect 
expulsion of the whole of the compressed air from the cylinders. ifs 


XLVIN 





OULVER MEDAL 


WHEELS 


Made by Machinery, all sizes, for 


Garriayes, Carts, Vans, Wagons, 


Cabs, Ommibusoa, Ke. 


WHEELS. 


Largo Stock always on hand. Tyre- 
ing Repaira and Special Orders 
executed at iho shortest notice. 


AXLES AND SPRINGS SUPPLIED. 


— 0 
PRICES ON APPLICATION, 


—0:—~ 


SMITH, PARFREY & HITCHINGS 


PIMLICO WHEEL WORKS, 3: 
BUCKINGHAM PALACE ROAD, LONDON. 


W. ROWLANDSON, 


132, Boundary St., 
Liv HBRPooxk, 


.-— MAKER OF—— 








MM MACHINERY 


ANGLO-AMERICAN, 


OIL BOILING PLANT, 


Machine Moulded Wheels, 


PULLEYS, SHAFTING, 


ELEVATORS, 
ENDLESS BAND CONVEYERS, 


AND ALL KINDS OF MILLWRIGHT AND ENGT- 
NEERS'’ WORK 279 





GOLD MEDAL, PARIS, 1878. 


GAUGE GLASSES 


EIN. ADELS 
For Iron, Cast-iron, vast-iron, Copper, &e. 


PATENT 





Patentee and Manufacturor 
a 


PATENT 


RED REFLECTING 
GAUGE GLASS, 


Showing through the water 
a Broad Red Line. 


- : 








N.B.—AIl Glasses ure of 
the finest quality, and manu- 
factured expressly to resist 
extreine pressure, 


‘SSVT15 JADONVD 


DEPOT: - 

i | & 2, FALCON STREET, 
Aldersgate Street, 
Tho above line shown LONDON, E. 0. 


tu black is of a neh REPRESENTED RB 
Red. E. M. 





guUBERT-WT| Yee 


HamBurcER. IST. ANN’S SQUARE, MANCHESTER. 












SPECIALITIES : 
CRANES, 
TRAVELLERS, 
WINDING ENGINES, 
HOISTS, 


WwinNnoHe:EsS, | 


—PUMPS,— 
MILD HMNGIN ES 


FITTRD WITH 


COLLMANN’S PATENT VALVE GEAR. 


Cheapest and Most Efficient Crane in the Market. 


ALL OUR CRANES HAVE TWO CYLINDERS AND 
Link Reversina MOTION. 


SELECTED FOR USE AT THE 


New Dock Works, TILBURY 


Where 69 are now in 
constant work. 
LE LO EI 
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SEND FOR [ILLUSTRATED HANDBOOK. 


J, JESSOP & SON, = 


LEICESTER. _ 


BITS oe 


ropecs 
a ae 
roy 
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ROVED HAND-POWER SCREWING 
a CHATWIN'S IM IMP CREWING 
SOREWING 
AT ONCE 
OVER. 


Gold & Silver Medal 


AND 
Two lst Class Certificates at 


Calcutta Exhibition, 1884. 


oT Cm 


“alll a eS : yi ih — a = ee 


iy Ey 9 


THOMAS CHATWIN, 


GT. TINDAL STREET, BIRMINGHAM, 


Mian ae — . MANUFAOTURBR OF 
jag PATENT ane: POWER scnewina MACHINES; TWIST DRILLS, 
STANDARD CYLINDRICAL GAUGES, RIMERS, 
CLYBURN, BUDDING, AND OTHER SPANNERS, 


RATCHET BRACES, TUBE CUTTERS, TUBE WRENCHES, TUBE VICES, 
And General Tools for Engineers, Gas Fitters, &c. 434 


PATTE STOCKS AND DIES. | 
PAO TFT IDES CaansrunaA aT AACE AVER 


2 SS 


ENGINEERS’ ANGULAR mM 





PATENT eaniin nie eraryw cno FS 


GREENS PATENT 


Has been awarded the GOLD MEDAL at the CALCUTTA EXHIBITION, in addition to TWELVE MEDALS 
previously given at other Exhibitions. 5031 


WORKS: WAKEFIELD 






Dec 12, 1884. | ENGINEERING 


a RT Bi epee a eA 


BUTTERS | BROS., Contractors’ Engineers, 


PERCY CRANE AND ENGINE WORKS, LAMBHILL STREET, PAISLEY ROAD, 
MAKERS OF Beene § 2} PATENT DERRICK CRANES, FROM 15 CWT. TO 30 TONS. 









OFFICES ZA | 
Af, | Also Portable, Wharf, Ware} ; . SUG 
93, HOPE STREET. ZA ~) aes ae Gaaan ak archnouse ae 
GUuASGOW. age ff pee y, and all kinds of Cranes, 
Zoe y Hand and 
AX “ Z eo = aces ' 
ag Stew, 2 , 
\ a ; : eter ; 
TESTIMONIALS ON 
APPLICATION, - 
py d 
Le 


COMBINED HAND 
and STEAM DERRICK 
CRANES, 

Made from 14 to v0 Tons 


Lm 


te Gutters arotHtRs — WS: et 
\\ 
er Self-Dise hacoe = dl 
MORTAR MILL — 


oT SLAStOM HYDRAULIC FORGE CO., LIMITED, Sentinel Works, Polmadie, lastov, and Canal Road, King's Cross, London, “" 


acd : rT a wa eee 











CHAPLINS’ PATENT IMPROVED STEAM EXCAVATOR OR uAVY: : 


The illustr: 
Pers ee a us Bonen aba ment, and ihe ordinary mode of working, of this valuable 
- proved gonstruction nnd the adpurtmient i atiane Aaeeiaatie ; 
\ yearmg are sitnilarto those ofour well-known STRAW Chases, and have been specially desis mane 
It much stronger and more durable, as well as more situple, easily managed, { a Se a ve aer eds 
than those iglieeiind inuse. Two men are sufficient to work it. ibd and chant ii at® action, 
it ik made exceptionally strong mp all its parts, wrougdit-iron and steel being i ean ity 
constructions and we ean confidently refer t * Principally oe 
‘ tu a number we have made, now workiuge vi various parts 
of the country, Dock-making, Jiailway - making, and Excavating pencrally, with the greatest success 
Our usnal sive of Excavator, as hore deseribed and illustrated, is culeulated to ry Sanaa 2 ai 
OPERATION OF DIGGING, SLYWINe, AND Fatpryine Enno WAGONS DS ONT MING TE, poTNG THE ae 
or From 40 ro GO Mix. The bneket can be of greater or lesser capacity, the ee to Hest: ie 
the material to be cacavated + the usual sive holding about ome cubse vara, 7 ei " 


ALWAYS IN STOCK OR IN PROGRESS A VALKIETY OF OUR 
Chaplins’ Patent Steam Cranes, Hoists, Locomotives 


PUMPING & WINDING FAcys; tae High-Lresstre 
| Stonm ¥>-hog Gompound Marine Engines of all Classes. 


SO doer NLENINDER CHAPLIN OD, Potente and Sole Manuactorr 
sarot HILL ENGINE WORKS, GLASGOW, 


ANID 
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rA. sTEEEIT, LONDON, B.C. 






(SOLE. LONDON HOUSE) Gs, QUEEN vwWico Ton 


fa - a ¥ » First PRIZE for PORTABLE ENGINES, b 
Melbourne Exhibition, 1881. ‘ 


PARIS, 1878, GOLD MEDAL. 







SUPERIOR 
‘PORTABLE 
ENGINES 
24 to 60 HP. 


iF 


nai a wa ve i eee | i ey 
ae & i we reese as - 





| ols mm Sa a c= = A HORIZONTAL FIXED ENGINE, 4 to 60 HP. 
ie: i US : =o Be “a7 References cap be given to upwards of 9.000 Engines 

Ae ea ah a — 5 9 Ne pow at work. 

VERTICAL | hi Neth = 3 PO 
STATIONARY te - si. =a sea, ',\s¥. 
STEAM | Se Nit ti | = Se F) 
ENGINE fh il N < a Ai oe ; 
AND BOILER Pil ud < ~S } 
Combined, of 

o)) Sizos, from 
1} to 16 HIP. 








iti ite 7 ; 






er = eas ‘ull act ees 

4 Pitecee SS 

f Se er ES Pct Mabey 
‘ee. So ie TAS Ae ore es . pals a" 


The Patent “Robey” Mi si Mining Engine, 4 4 to "65 uP. 


Prices and full Particulary of the Machinery here {Nustrated on application to the Manufacturers - 


R BE Y & CO Globe Works LIN CO LN, THE IMPROVED STOREY FIXED ENGINE & LOCOMOTD 
“9 69 9 BOILER Combined, 4 to 65 HP., and COMPOUND ROBEY 
_ ww ee. @ Re T?- one 


SEMI-FIXED ENGINE. 


oe rete etre men ee nr 


| MARSHALL, SONS, & CO., Limiten, r=. 


BRITANNIA IRONWORKS, CAINSBOROUCH, AND MARSHALLS BUILDINGS, 79, FARRINGDON ROAD, LONDON, E, 











ae TO oe ——— 101 er Qe 
MORE THAN Calcutta Exhibition, UPWARDS OF 
12,350 erga THE ii 220 . 
ENGINES ‘ a on GOLD MEDAL {.... een ieee GOLD & SILVER qt 
MADE AND Lip ie =e roe . ror MEDALS : 
etapa a 7 SEMI-PORTABLE AND 
SUPPLIED. 2 4 ~ COMPOUND ENGINES. i iss ee 
Portable and acai Portable Engines for all - High-Pressure and Compound Engines, . aroused: 








kinds of Fuel. with and without Boilers. Traction Engines. 


el ‘, " a 
SPivivea! Engines, with & withont Bolan ENGINES SPECIALLY EQUIPPED FOR DRIVING ELECTRIC LIGHT MACHINERY. 


884.. Five Gold and Three Silver Medals. MELBOURNE Br ase 1881.—Higheat Award for all Bxhibita. Five Gol 
CALCUTTA EXHIB ON N the Dipie | SYDNEY EXHIBITION, 1880.- Two proach and Four F'Irst Prizes. {| Med 


EXHIBITION, 1883. The Diploma of Honour. 
AMborit area EXHIBITION, Crystal Palace, 1882.- Gold Medal. PARIS EXHIBITION, eve. -Two Gold Medals and other Prizes. 


CATALOGUES IN ENGLISH, FRENCH, GEEMAN Gada. POLISH, OR Beet AN: Eee ONG AEP EICATION: 


“BNGELBERI'S © “tosnicant 











- POR CYLINDERS, VALVES, HEAVY BEARINGS, and SHAFTING. Price 3/9 per GALTON. Delivered free in United Kingdom. 
Sars 40 per cent, over Tallow, Lasts tievee as long ax Ohve Ou. 
ENGELBERT & Co., » LU BRICATOR. 
70 & 7i, BISHOPSGATE STREET, LONDON. 
Twelve Years mn use. See Testimonials. CANNOT GUM OR CLOG. 


rr a adel 



















TO THE PERFECT STEADINESS AND SENSITIVENESS 


OF ANY ENGINE OF THIS TYPE. F 
Nie 


4 xe 
CR rs sue" 


_ SCHAFFER & ‘BUD PRICES, d&c., ON APPLICATION TO 
ENBERU, 4916 
wp | A Y ER’S PLAYER & LONCWORTH'S 
PATENTS. 


Now wn ase by 


Shipbuilders, Marine " ae oe 
ENDS, ve /persmt his, 

oo ty BR | \ \ 
GREAT SPEED AND ECONOMY. UOWEL: 


CATALOGUES OF VARIOUS DESIGNS, TESTIMONIALS, & PRICES FREE. For Patte rn Making & 
y 


W.& J. » PLAYER, f Engineers, LIONEL ML. BIRMINGHAM. VERY LOW PRICES. 
















me CALCUTTA EXHIBITION, 1884. 
BRONZE MEDAL. 


IMPORTANT TO USERS OF BELTING 


GANDY v. REDDAWAY AND OTHERS. 


Advertis 
fiser.ents fave been isaued and largely circulated in this country and abroad by 





of the fact y Mr. Maurice Gandy, in which he g 
acty in connection with the above action. It is ther ‘ofore necessary for is rn Mie . ae a La At : ae ee oe mentioning the wh 
1@ ACTION 0 


GANDY = ae & CO. and Others was dismissed as regards us, WITH COSTS TO BE PAID BY GANDY | 
veo AWAY & CO., the Patentees and Sole Makers of REDDAWAY’S BELTING. 


uim to manufacture the Bese and Srronagst Cot 
‘wand Srr ton Belting in the Market, by Machinery of ] 
Calcutta FE _ _ special construction and of fou oWn inventi 
rR at eg eee 1884. owen for Cotton Machinery Belting in competition with other Manufact f eae ¥ — 
. REDD. AY me CO. FIRST PRIZE SILVER DAL 4 
OLE MAKERS OF 


REDDAWAY’S PATENT CAMEL HAIR BELTING. | 





REDDAWAY’S PATENT MACHI 


> F. REDDAWAY & CO., PENDLETON, MANCHES 


ted by the Proprissents at helt Printloy Oficos, 



































A A Ae dete eee EEE 


The Podtord Pre Prose, 20 & 21, Dedfordbuny in 1 Parish of At. Martin ain the, 








